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BBEAEHHUE

Hacrosimee yueOHOoe mocoOue TpelHAa3HAYeHHO Ui pacliepeHus
TEOPETUYECKUX TEM U MPAKTUYECKOTO 3aKPEIICHUS IO MPOrpaMMUPOBAHUIO HA
A3BIKaX BBICOKOTO YPOBHSI.

B yuyebHOM mocoOuu paccMaTpuBaeTCsi OJMH M3 COBPEMEHHBIX  SI3BIKOB
00BEKTHO-OpUEHTUPOBAHHOTO MporpammupoBanust C++ B cpene BUILDER 6.

B nmepBoMm paszmene paccmaTpuBaeTCsi ~MHTUTPUpPOBaHHAs  cpeja
paspadoTurkoB (IDE) C++ Builder 6 u moka3zanHo co3qaHus IEPBOTO MPOCKTA.

Bo BTOpOM paznene pacCMOTPEHHO TEXHOJIOTHUSI COCTaBIEHUSI OJIOK- CXEM
QITOPUTMOB U MPOTPAMMBI JJIsl IMHEUHBIX CTPYKTYP.

B TpeTpuM 1 "ueTBEPTOM pasiesie pacCMIIaTPUBACTCS OCHOBHBIC MPUHITUTIBI
OOBEKTHO - OPHUEHTHPOBAHHOTO MPOrPaMMHUPOBAHMSA. PaccMOTpPEHHO OCHOBBI
yHH(pHUIIMPOBaHHOTO s3biKa MojaearpoBanus (UML) B Tom uucne u pa3indHble
AUarpamMMbl, a TAKXKe peann3alusl pa3BeBISIOMNUX | [UKINYECKUX alTOPIMOB B
si3pikoB C m C++Builder. Ocoboe BHUMaHue y1aieHo 00BEKTaM M OTHOICHUSM
B SI3bIKE MPOTPAMMUPOBAHUS.

B nocnemyroumx paszgenax HOApPOOHO  PAacCMOTPEHHBI  CO3/aHUE
KOHCOJIbHBIX TIpuiiokenue Ha s3bike CH++ B cpene BUILDER 6, a Takke padota
C MaTpPHUIAMBI.

B yuebHOM mocoOWu TNpUBEICHBI TOCTOTOYHOE KOJMYECTBO MPUMEPOB,
KOTOpBIE OXBATHIBAIOT BCE THUIIOBBIE pa3zenu mporpammupoBanue. [IpuBeaeHb
OJIOK- CXEMBbI aJITOPUTMOB.

YyebHoe mocobue mpenHa3HAYeHO JUIsi CTYJIEHTOB TEXHUYECKUX U
HSKOHOMUYECKUX CHELHATBbHOCTEH BY30B, @ TaK)K€ MOXET OBIT HCIOJIb30BaH
[IKOJIbHUKAMH, CTYJEHTAMH KOJUICIDKEH U JPYTUMH, KTO H3Yy4aeT S3BbIK
POrPaMMHUPOBAHUS.



JlabopaTtopnas padora 1.
HNuTerpupoBanHas cpeaa pa3padoTyuKa U NPOEKT NPOrPaMMbI

C++ BUILDER 6
Heanb nabopaTopHOil paboOTHI: M3y4EeHHWE OCHOB HMHTETPUPOBAHHOW CpPEbl
pa3zpabotuuka C++ Builder 6; Hay4yuThCsl COCTaBISATH MOJYJIU, U U3YYUTh KapKac
mpocreimero npoekta B cpeae C++ Builder 6; mammcath W OTIaaAWTH
MIPOCTENIIINI ITPOEKT.

1.1. HurerpupoBanHas cpeaa paspadorunka (IDE)

C++ Builder 6
Hurepdeiic C++ Builder 6 npeacrasisier co0oif MHTErpUpOBaHHAs cpena
IDE (amrn. Integrated Development Environment) — crcTeMa MporpaMMHBIX

CPEICTB, HCHOJb3yeMas MPOTpaMMHUCTaMHU JUIsl Ppa3padOTKU IMPOTrpaMMHOIO
o0OecrieyeHus, KOTOpasi BHU3YalbHO peaju3yeTcd B BHJAE IISITH OKOH,
OJTHOBPEMEHHO PacKpPBITHIX Ha 3KpaHe MoHuTopa. KommdecTBo, pacmonoxeHue,
pa3Mep W BHUJI OKOH MOXET MEHSTHCS MPOTPAMMHUCTOM B 3aBUCHUMOCTH OT €TO
TEKYIIMX HYK[, YTO 3HAYUTEIILHO TOBBIIIAET MPOU3BOAUTEIHHOCTH paboThl. [Ipu
3amycke C++ Builder 6 MoXHO yBHIAETP Ha dKpaHe KapTHHKY, MOJO0OHYIO
npejacTaBieHHon Ha puc. 1.1.
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Puc. 1.1. - Tnasuoe oxno; 2. OxHo TreeView;
3. - OkHO HHCcHeKTopa 00beKTOB; 4. OKHO (hopMBI;
5 — Okno PenakTopa kopa;

I'1aBHOe OKHO Bcerja MPUCYTCTBYET HA AKPAaHE W MPEIHA3HAYEHO IS
VOPaBJICHUS TPOIIECCOM CO3JaHusl MporpamMMmebl. ['aBHOe OkHO (cMm. puc 1.2.-



1.6.) comepkut: MeHto riaBHoro okHa; ['maBHoe MeHio; [laHenb ymnpaBineHus u
[TasiuTpa KOMIIOHEHTOB.

.6 C++Builder 6 - Project1

Eile Edit Zearch Yiew Project Run Component Database Tools ‘Window Help J «Mone» = | ﬁ_'. @
DE-HJ | = | = g“ & || Standard |Add\linna\| wWin32 | Sustem | DataAcoess | Data Controls | dbEworess | DataSnao | EDE | DO | InterBase | WebServices | Internet 41

olaw h OFdAmEm R ¢ Sl (|

Puc 1.2. I'maBHOE OKHO.

% C++Builder, 6 - Projecti

5 BOCCTAHOBMTE
MepEMECTHTE
Pazmep

= CEEpHYTE

O PasespryTe

® 3aKkpuTb Alt+F4

Puc. 1.3. Mento ['1aBHOTO OKHA ¥ KHOIIKU YIIPaBJIEHUS pa3MepaMH, CBEPThIBAHUS U 3aKPBITHS
OKHa.

§ C.-Buider -

’ File Edit Search View Project Run Component Database Tools Window Help

Puc 1.4. 'maBHOE MEHIO.

IMonmyHKT MeHIo File

Cospars New 4
o

Otxperms (& Open...
Orxpsirs [lpoext f Open Project... Ctrl+F11
IepeOtxprrmize Reopen 4
Coxpanmms = Ctrl4s
COXpaHnTD KaK ... & Save As...
Coxparmms Ipoexr Kak ... B3 save Project As...
Coxparmrs Bee @ saveal Shift+Ctrl+5
3axpsITs 8% close
3axpseis Bee & Close All
Bumouerne Verpoiicra Hdr... | O indude UnitHdr...  Alt+F11
ITeuars & print....
Bemon L Bxit

Puc. 1.5. ®aitnossie oneparus IDE C++ Builder 6

I'nmaBHoe meHIo puc. 1.4. mpegocraBiser TOCTYIl K OCHOBHBIM KOMaHAaM
nporpammsbl Borland C++ Builder 6.0, 00befuHEHHBIM B TPYMIIBI.

[epBas rpymma meHto o HazBanueMm File (daiin) nzodpakena Ha puc 1.5.

Komanapl 3TOro MeHIO OCYyLIECTBISIOT pabory c¢ ¢aimamu u
MIPEIOCTABIISAIOT AOCTYN K omepanusM co3fgaHusi (New) HOBBIX (HopM (OKOH) H
npwioxeHui, otkpbiTusi (Open), coxpanenust (Save) u 3akpwitusi (Close)
GaiiloB M MpoekToB, mnedyaTu TekcToB mporpamm (Print) um goOaBneHus
3arojioBkoB moxaysed (Include Unin Hdr), T.e. daiinoB ¢ pacmmpenuem h.
OOparutre BHMMaHME Ha TO, YTO Mepell HEKOTOPbIMHU KOMaHJIaMU 3TOr0 U
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MMOCJICAYIOIINX MCHIO HAXOJAATCSA 3HAYKN-UKOHKMH. OTH Xe 3HAUKHU I/I306pa)KeHBI

Ha IMHKTOI'paMMax, 4TO IIO3BOJIACT 0e3 Tpyda IOHATL MX HA3HAYCHUC. KpOMe

TOro, CIipaBa OT HCKOTOPBIX KOMaHA MCHIO HAIIMCAHO COOTBCTCTBUC KOMAHI

ropss4uM KiIaBHIIIAM, T. €. KJIIaBHUIIaM, C IIOMOIIBIO KOTOPBIX BBI3BIBACTCA JaHHAA

Komanza. Emie nmpasee 3TUX Haanucen Koe-TAe UMEIOTCS TPEYTOJIbHBIE CTPEIIKH,

KOTOpPBIC TOBOpPAT O TOM, YTO JdaHHAA KOMaHJIa HWMCCT PACHINPCHHLIC

BO3MOKXHOCTHU, KOTOPBIC CTAHOBATCA JOCTYIIHBIMH IIOCJIC HABCIACHUA Ha IOTY

IMoprmysxr Mmenro [Ipaeka Edit
OmMeHa on-1pm X2 Undo
BocTaHOENeHIe OO
Bripesate & cut
Kormpogears B3 copy
Berasute % Paste
Vpanare X Delete
Beigemirs Bee Select All

Puc. 1.6. Oneparuu npasku IDE C++Builder.

xomany Search (ITouck) nzobpakena ua puc. 1.7.

2] CORBA Refresh
[“P Use CORBA Object...

Ctri+Z

Crl+X
Ctri+C
Ctri+v
Ctri+Del
Ctri+A

CTPEJIKY Kypcopa MBIIIIKH.

Bropas no  mopsuky
rpymnmna KOMaH]T MEHIO
naspiBacTcs Edit (ITpaBka), oHa
n300paxena Ha puc. 1.6.

B stoM MeHio coOpaHsl
KOMAaH/IbI peIaKTUPOBAHUS,
takue kak otrmeHa (Undelete) u
noBTopenue (Redo) omepanmii,
BbIpe3anue (Cut), KonmupoBaHUE
(Copy) BcraBka (Paste) wu
ynanenue (Delete), komaHbI
BBIJICIICHUST ~ BCETO  TEKCTa
(Select All), BbIpaBHUBaHUS
KOMIIOHEHTOB (Align) u
HACTPOWKH  pelakTopa  Koja
(TexcTa mporpamMmel).

A TaKke JaeT
BO3MOYKHOCTh CBSI3U C
o0exkTamu OnbIMoTEKN
CORBA.

Cnenyromas rpymnmna

KomaHzibl MTaHHOTO MEHIO TIO3BOJISIIOT OCYIIECTBUTH TMOMCK TEKCTa B (aiiie,

IMoprryemxT metro [Towck

Hairm B dafinax

Haftrin 11 3aMeHTh

[[oETOPHELI TOHCK

[IoHCK © MOCTeTYROIINM YTOHHeHIeM

[lepexom Ha YEa3aHHBLT HOMED CTPOEH

Search

4 Find...

Bat Find in Files...

F;";g Replace...

H Search Agair

ﬂ Incremental Search

r Go to Line Number...

Puc. 1.7. [louckoBblie onepuuu.

Cirl+F

Cirl+R
F3
Ctrl+E

Alt+G

OPOAODKUTH  TOMCK  TOCHe
3aIycKa MporpaMMbl, IPOU3BECTH
aBTOMATHYECKYIO 3aMeHY,
OBICTPO NEPEUTH K CTPOKE KoAa,
3aJ1aB ee HOMep.

['pynna xomana mexto View
(Bun) uzobpaxena na puc. 1.8.

N3  »3T0r0  myHKTa  MEHIO
8



BBI3bIBAIOTCA
KOMIIOHCHTaMH.

OCHOBHBIC

AUAaJIOTOBBIC

OKHa

yIpaBJIEHUs

MPOEKTOM U

MeHto p336I/ITO Ha YCTBhIPC OTCCKA. B IICPBOM OTCCKC COACPIKATHCA

YHIPaBIOIINEC KOMAHAbI, TAKHME KaK.

e MEHE/DKEp MPOSKTOB sl yIpaBJieHus mpoekTamu Project Manager;

e VIOpAaBJICHHE TPAH3AKUUSAMU IpU paboTe ¢ Oa3aMu JAHHBIX W JIPYTUMU

MO/1/ICP)KUBAIOIIUMH TPAaH3aKIUN yCTPOMCTBaH;

e aKTHBH3AIIME U JCKTaBU3allMe OKHa MHCIIekTopa ooekToB (Object Inspector);

e AKTHBH3AIIMEC U JCKTaBU3allMe OKHa JiepeBa 00bekToB (Object TreeView);

e Crmcok IMOCJICAOBATCIbHBIX ,HCfICTBPIfI, 1'[03BOJI$II-OH1Hﬁ IIAHUPOBATH I'PYIIITY

Toprmysxr mexro BH

View

VYnpasnexne npoexToM
YrpaeneHie TpaHsaKInLAMIT
Oxxo HucriexkTop 00BbexTos
Oxxo Jepesa 06bexTos

CrncoK rocinegoBarenbHOCTH AeFCTEMIT

Bbxpasmmame KOMITOHEHTOE

@ Project Manager

%3 Object Inspector
& Object Treaview
To-Do List

Alignment Palette

Tym 6nbmroTexu

Iposomamx Knacea ClassExplorer
Crmicox KoMrioHeHTOE Component List
Crmcok OxoH ... %" Window List...
Otnamnix mporpanmt Debug Windows
Pabowmi cton Desktops
3amena Popm @ Toggle Form/Unit
Oxma pegakTopa Koga [@ Units..,

Oxza opm ﬂ Forms...

Hosoe pegaxmpyemoe Oxxo

New Edit Window

INaHems MHCTPYMEHTOB

Toalbars

Puc. 1.8. Oneparuu Ha IDE C++Builder.

° BpraBHHBaHI/Ie KOMIIOHCHT,

Ctrl+Alt+F11

Fi1
Shift+alt+F11

Alt+0
»
>

F12
Ctri+F12
Shift+F12

JIEUCTBUNA B IIPOEKTE, U
oJ1

dbyHKIIUN
BBITTOJIHUT

yIPaBJICHUEM
To-Do-List
CITHOK
MIPUBEICHHBIX
JNEUCTBUM. [ToamyHk
OYeHb  yJOOEH  TMpHu
paboTe ¢ OOJBIIUMU
MIPOEKTaMU;

* [IpoBogHUK KJIacca MO3BOJISIET YBUAETh AEPEBO HACIEIYEMOCTH;

e crucok komnoHeHToB Component List mO3BOJISIET Onepaluyi MaHUITYJISILIUN

KOMIIOHCHT H naHeﬂeﬁ, T.C. YCTaHaBKa Ha ITaHCJIW HOBBLIC KOMIIOHCHT H

CO31aHHNC HOBBIX ITaHCIIN.

e crnucok okoH Windows List . U3 3TOro myHKTa MEHIO OTKPBIBAIOTCS BCE

OKHa 3aJICCTBAHHBIE B IIPOEKTE;

e omiajaku nporpamm Debug Windows, paGoTy ¢ KOTOpBIMU MBI pACCMOTPUM

II03XKeE,

e Pabounii crton Desktops mo3BosiseT COXpaHUTh CIOXKHBIA MPOEKT M €ro

uHTEpPEic B yTI0OHOM JIJ1s TIOJIb30BATENIs BUJIE.



OcranbHble OTCEKH PACCMOTPHUM I03KE, IOCIEIHUA YETBEPThIA OTCEK

CIYy>KUT I pa6OTBI C IIaHCJbKO VIIPpABJIICHHUA, MOKHO I[068,BI/ITI> IIaHCJIN

HHCTPYMCHTOB U IIMKTOTI'PAMMBbI HAa HUX I10 HOTp€6HOCT51M IIOJIB30BaTCJIA.

IopmmyskT merzo [Ipoexrt

Jobaeuts & [IpoexT ...
BemamyTs 113 [IpoekTa ..
HmvmopT 616m10Tess THITOE ...

Jobasnesne B xpaHiumimIe ..
IIpocmMoTp MCXOFHOTO KOAa

SAspn
IIpaEKa HMCTOUHIKA OTILIIT
Sxcnopt INonoexoro ¢aitia

J06aENTE HOBBIT MMPOEKT....

Jo6aenTs KoHel MpoeTa

Komrmwmauma koga

Cosaanue .exe daiina
Cosgarte oGBexTHoTO daitna
Hudopmaina i mpoexra

BemonHeHne Beex HaMeHeHBIX PO eKTOE
Bemomxerite Beex npoekTos

Ompm g cosgarma ActiveX
Paseeptesarme Web nprmoxerint

Ormmpm

Project

B4 add to Project...  Shift+F11

(= Remove from Project...

‘Lﬂ] Import Type Library...

E? Add to Repositary..,

El View Source
Languages

e Edit Option Source
Export Makefile...

‘&ii Add New Project..,
E’ES Add Existing Project...

Alt+F3
Ctri+Fg

l_?{gg Compile Unit
Dy make Projectl

10101

&2 g Projectl

10101

1 Information for Project1

£ make All Projects

10101

T pild All Projects

10101

Options... Shift+Ctrl+F 11

Puc. 1.9. I'pynna koMaH/ IPOEKT U onepalus.

I'pynma komang  Project
(ITpoekT) mpuBeneHa Ha puc. 1.9
B »TOM MeHI0 coOpaHbl KOMaH/IbI
ynpasieaus mpoektoM. C  wux
MOMOIIIBI0 MOKHO J00aBISATH U
yaamste  Moayiau  (daiiel ¢
TEKCTaMH Tporpamm), A00aBUTH
oubnuotexky komroneHtoB VCL,
OTKOMIIIJIMPOBATh MPOEKT M TaK
nanee.
OcoOblii MHTEpEC NPEICTaBIIACT
KOMaH/TbI HaXOISATITUECS B
TPEThEM, YETBEPTOM M IIECTOM
OTCEKaXx.

Compile Unit
KoMmumnsmuio koja mporpamMmbl

H€O6XOI[I/IMO BBIITIOJIHATH BCCrjaa,

MbI 3JCCh BbIABIAICM CHHTAKCHYCCKHUC OIIMOKH M npeaAynpeKACHUs, CCIN

TAKOBBIX HECT, TO MPOJ0JIZKACM OTJIAAKY IIPOrpaMMbl, BBIIIOJIHACM JIMHKOBAHUC

npoekta. Jist aTol menmm wmoxHO BbIMOAHUTH Build Projectl Cosnanwue

o0bekTHOrO haiina. Eciu morom He0OX0oaMMO co3aaHrue KOMaHIHOTO (aiina, To
BeimosiasieM Make Projectl Cosmanme .exe (aiima, OZHAKO €ro MOXKHO

3aIyCTUTh Cpa3y MOcie KOMITMJISIUN IPOCKTa, €CIM HMEETCS OIMMOKH, TO
BBINOJIHAIOT Te ke aerictBus uto u Build Projectl Co3manme 00BEKTHOrO

TToanyHKT MeH:o Brirnmonuuts

BemomsnTs

IMapametprr

Cospganme KomrioHeHTsI ActiveX
Vpanenme kommoHeHTs! ActiveX
Hncramauma COM + O6wexr

IIpucoep-rue K sbmon-my [Iponecey...

(aitna.
13“ 00 OCTaJIbHBIX
y

9.3’ Attach to Process...

TMomrarosoe EBIIOMHEHIE CHAPYAI
IMomrarosoe EBIIOMHEHNE BHYTPH

TTow-Eoe EBI-HIte 0 Kypcopa

ITonr-soe EBII-HIE OO MOMCKOEOH CTPOKI

D' Step Over
ﬁ Trace Into

Ei Run to Cursor

EvaluateModify...
e Add Watch...
Add Breakpoint

Puc. 1.10. I'pynna komaH OTIaJAKA U BBITOJHEHUS

IIDOCKTAa

'Bi Trace to Next Source Line  Shift+F7

MyHKTaX MbI TOTOBOPHM
TO3XKe
I'pynma komang Run
(BemonuuTh) n300pakeHa
?7 Ha puc.1.10.
C moMoIIb0 KOMaH]I

9TOT'O MCHIO BBIIIOJIHSCTCA

Fa

3aIyCK 151 OCTaHOB
Iporpamm,
MIPOrpaMM B HENPEPHIBHOM

10

3aITyCK

Ctrl+F7
Ctri+F5

>



" IIomaroBOM peiKuMax, I(O6aBJ'IeHI/I€ MNEPEMCHHBIX IJIA IIPOCMOTPA, YCTAHOBKA TOYCK

OCTaHOBa H JAPYyTHUC ,HGP'ICTBPIH o OTJIaAKC IIPOTrpaMMBI.

[Ipomecc oTnaaku

IMporpaMmsbl MbI PaCCMOTPUM Ha KOHKPCTHBIX ITPUMCPax IMO3KC.

KommnoueTr:

Component

Cosgasie HOEBL KOMITOHEHT ...
HHcTammana KoMIIOHEHT ...
Hyvmopr ActiveX Control ...

EBr1bop EpemMeHHBI KOMIIOHEHT

ITpoE-ga nakeTa pasp-Ki KOM-E

Fodmryparma [lammpe! KoMO-ToE

Install Component...
Import ActiveX Contral..,

Install Packages. ..
Configure Palette. ..

Puc. 1.11. Onepauus ¢ KOMIOHEHTAMHU

bazpr nanHeIX

[Iposommmm
SQL Mommrop
Mactep dopm

Puc. 1.12. ba3sl maHHBIX

HucrpymenTs

DataBase

[MapameTphl OKpYHAOIIE CPEOpI ...
[Tpaexa mapamMeTpoE

IMapamerpsr Otnammma

Hacrpoilka YTITHT TOKOMISaIE
FKparmmme

[MenTpamsHoe XPAMIMIINE G711 DepeE0I0E
HuctpymerTe: gna paspaboTok

[Mepesom uepes SmartAgent
Hparmrmmre DL

Brennnni pepaxrop

Web App oTnamu

Hactpofixa MHCTPYMEHTOE

3amyck baz JaHHeD
[Meperompoearnte Visual C++ Project
Hactpoiixa XpaHiTena KogoE
Tpadsmecioml pegasTop

PepakTop KOMIEKIOHI] OB AHIA [TAKETOE
ML KaprocToNTen:

1.12

SOL Monitor
Form Wizard. ..

%| Editor Options...

_: iﬁ; Debugger Options...

Translation Tools Options. ..

Datsbase Desktop

Visual C++ Project Conversion Utlity
CodeGuard Configuration

Image Editor

Package Collection Editor

XML Mapper

Puc. 1.13. UncTpymMeHTapuii.

['pynma KOMaH/I
Component (KommoHeHT)
MpEJICTaBICHA puc.
1.11.

U3
BBI3BIBAIOTCSI

Ha
3TOTO0  MEHIO
KOMaH/IbI
noOaBlIeHUS B
HOBBIX

CUCTCEMY
KOMIIOHCHTOB H

KOH(Urypauu ux nanuTpel. Ee Mbl Takke pacCMOTPUM Ha IPUMEPAX.

I'pynma
JAHHBIX) TPEICTaBIICHA Ha PUC.

Database (basa

OHa COJACPXKHUT KOMAHIBI

I paboThl ¢ 0a3zaMM JTaHHBIX.
Co3nanue TceBIOHMMA, TAOJIMII,
BbIOOpaA sA3bIKA, MacTepa GopM U

ATOM IPYIIIBI PACCMOTPUM NO3AHEE, KAaK U APYTHX M3-3a OOJBIIOr0 00bEMa.

np. HW3ydyeHne  KOMIIOHEHTOB
Tools I'pynma Tools
e (VHcTpyvenTE)

n3oopaxxkena Ha puc. 1.13
B sTomM meHI0 coOpanbl

{Z& Repository... KOMAaH/bI KakK 10
Tranzlztion Repository, .. o
% Build Tools... HaCTPOHUKC ImapamMcTpoOB
VisiBroker SmartAgent HpOFpaMMBI, TaK a
¥} IDL Repository.., KOMAH/JIbI BbI30Ba
Pa3INYHBIX
% \Web App Debugger
o JOINOJIHUTCIIBHBIX
| ¥= Configure Tools. ..
YTUJIUT. [Tonnoe

OIIMCAaHUC BCCX YTHIINT

BBIXOJISIT TTaJIEKO 3a

pPaMKH OJHOTO Y4eOHOTO
nocobue, OJHAKO KPATKO
MOYKHO

ykasarb. [Ipu

MTOMOIIA rapaMeTpoB

OKPYXKarUIEH Cpeibl MOKEM OIUCATh IYTH, HATPUMEDP, HY’KHO IPOMUCATH YTh K

OIIOMAM B:
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Tools->Options->Environment Options->Delphi Options->Library->Library path
Tools->Options->Environment Options->C++ Options->Path and Directories->Include path
Tools->Options->Environment Options->C++ Options->Path and Directories->Library path
[lepeuncnennsie mMapaMeTpbl MOYKHO HCIPABIISITh, KPOME TOrO, MOXKHO H
CO37aBaTh MPWJIIOKEHUA CJIOBApEH, TMEPEBOJAYMKOB, JIOKAJIU30BaThb WX U
OTHPABJIAITE B XPAHUIINILLE

2 A Window ['pyrmma Windows npuBeieHa Ha
o= uc. 1.14.

v O T
Hncniextop o6sexra i Object Inspector C nmoMo1bI0 KOMaH TaHHOTO
depero obetoE YZ-‘: Object TreeView MCHIO ITPOU3BOAUTCA YIIPABJICHUC
 Pepaxrop xopa £} Unit1.cpp, Editor okHaMu uHTepdeiica.
Cnepyromee oxHO & NextWindow  Alt+End 3aMbIKaeT rJIaBHOE MEHIO

Puc. 1.14. Onepauuu Hax OKHAMHU rpymnia KOMaHzj Help.

IManean ynpasiaeHusi BKJIOYaroT maHenu: a) Standard; b) Help contents;
c) View d) Debug cm. Ha puc 1.15. Kaxknas maHenb COACPIKUT MUKTOIPAMMBI,

KOTOPBIC 00JIer4aroT AOCTYII K HanboJjiee 4YacTo INPpUMCHSACMBIM KOMaHIaM
OCHOBHOTI'O MCHIO.

Puc 1.15. [Tanens ynpaBieHus

Standard I.-’-\dditional] Win32| Sustem] Data f-‘«ccess] Data Cantmls] dhEHD[ESS] DataSnaD] BDE ] ADO ] InterBase] WehServices] Al

r OF R AW wur e Sl FwE | F

Puc. 1.16. [Tanutpa KOMIIOHEHTOB

Yepes mnajauTpy KOMIIOHEHTOB OCYIIECTBISIETCS JOCTYIl K Habopy
CTaHJIAPTHBIX CEPBHUCHBIX Iporpamm cpeabl C++ Builder, koTopbie ommchIBatOT
HEKOTOPBIN BU3yaJIbHBIN 2JIEMEHT (KOMIIOHEHT), TOMEIIEHHBIA MPOTPaMMHUCTOM B
OokHO (opmbl. Kaxkaplii KOMIIOHEHT HMMEET ONpEeIeNICHHbI HaOop CBONCTB
(mapameTpoB), KOTOpBIE MPOTPAMMHUCT MOXKET 3anaBaTb. Hampumep, UBeT,
3arojIOBOK OKHA, HAAMHUCh HAa KHOMIKE, pa3Mep U THUN wWpudTa U Ap. CIOUCOK U
Ha3HA4YEHHUE MOANYHKTOB MAJUTPbl KOMIIOHEHT MpuBeeHbI B Tabuie 1.1.

Tabmmma 1.1.
Standard CrangapTHasi, coJeprkaliias HanboJiee YacTo MCIOJIb3yeMbIC KOMITOHEHTHI
Additional JlomotHUTE IBHAS, SIBJISFOIIASCS JOMOJIHEHUEM CTaHIApPTHON
Win32 32-OutHbIE KOMITOHEHTHI B cTriie Windows 95/98 u NT
System CucremHasi, cojiepraiiias Takie KOMITOHEHTBI, KaK TallMephl, IJIEEPhl U P/l

12



JIPyTUX

Data Access

Hoctyn k panaeiM, B C++Builder 6 O0JBIIMHCTBO KOMITOHEHTOB,
pa3MeNIaBIINXCs paHee Ha ATOM CTpaHulle, epeHeceHo Ha ctpanuily BDE

Data Controls

KoMIOHEHTHI 0TOOpa)keHUs ¥ pelaKTUPOBAHMS JAHHBIX

dbExpress CBs13b ¢ 1anHbIME ¢ Tomonibio dbExpress
DataSnap KoMnoHeHThl 1711 CBSI3U € CEpPBEPOM MPUIOKEHHH MPU MOCTPOSHUU
MHOTOTIOTOYHBIX MPHUIIOKEHUH, pabOTaIONUX C JAHHBIMU
BDE Joctyn k nanueim yepe3 Borland Database Engine - BDE
Cesi3b ¢ Oazamu naHHBIX yepe3 Active Data Objects (ADO) - MHOXkecTBO
ADO KOMITOHEHTOB ActiveX, UCIONB3YIONIUX IS JocTyna K uHpopManuu 6a3
nauHbix Microsoft OLE DB
[Mpsmast cBs3p ¢ Interbase, munys Borland Database Engine (BDE) u
InterBase

Active Data Objects (ADO)

WebServices

KoMImOHeHThI KJIIMEHTCKUH TpuiokeHnid Web, UCIONB3YIOIIME JOCTYI K
cyx6am Web ¢ momomipio SOAP

[Toctpoenue npunoxenuii InternetExpress - ogHOBpEeMEHHO MPUIIOKEHUI

InternetExpress
cepBepa Web u kirieHTa 0a3 JaHHBIX ¢ ApaJUICIIbHBIMUA TOTOKAMHU

Internet KommoHeHTHI 151 co3ianus cepsepoB Web

WebSnap Komnonentsl st co3manusi cepBepoB Web, colepKalux CII0KHbBIE
CTPaHUIIBI, YIPABJISIEMbIC TAHHBIMU

FastNet Paznuynble nportokoussl noctyna Kk MaTEpHET

Decision Cube

KommoneHTsl JJIs1 MHOTOMCPHOTI'O aHAJIM3a JAHHBIX (He BO BCCX BapuaHTax
C++Builder)

QReport KOMITOHEHTHI U1 TOATOTOBKH OTYETOB

Dialogs Juanoru, cucremuslie nuanoru tumna "OTKpbITh Qaitn" u ap.

Win 3.1 Windows 3.x, koMoHeHTHI B cTiiae Windows 3.x

samples OO6pa3ipl, pa3aMyHbIe HHTEPECHBIC, HO HE J0 KOHIA JTOKYMEHTHPOBAHHBIC
KOMITOHEHTHI

ActiveX [Tpumepsr KOMITOHEHTOB ActiveX

COM-+ Kommnonent, garommit noctyn k katamory COM+, coaepxaiiemMy JaHHbIE
no koHpuryparun COM+
Komnonentsl cBszu ¢ cepsepamu COM (Haumnast ¢ C++Builder 6, B

Servers C++Builder 5 w©a »TOH cTpaHulle pa3MEIIaJUCh KOMIIOHEHTBI,
nepeHeceHHble Tenepb Ha crpanuny Office2k)
Komnonents! knuentckux npuioxeHuil Internet Direct (Indy), marommx

IndyClients JOCTYIl K pa3IUYHbIM TpoTokoiaMm MHrepHeT u3 mnpunoxkenuit Delphi,
C++Builder, Kylix

IndyServers KomnoHeHTs! cepBepHbIx mpuioxenuit Internet Direct (Indy)

IndyMisk Paznuunble BcriomoratenbHble KOMIIOHEHTHI HpuiioxkeHuil Internet Direct
(Indy)

InterBase KomnonenTs! foctyna k cinyx6am InterBase

Admin

Office2k nin O6onoukn VCL nns pacnpoctpaneHHBIX cepBepoB COM  oducHbIX

Office97 npuaoxeHnit Microsoft

Oxno Object TreeView u crpannna guarpamm Pegakropa Kona.
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Object TreeView (=]

Object TreeView -  ngepeso
OOBEKTOB i  OTOOpa)KeHUS  BcCeX

—
N
BU3YaJIbHBIX 41 HCBU3YyaJIbHbIX

KOMIIOHCHTOB TIPUJIOKEHUSI B ACIIEKTE
CBSI3EH ATHUX KOMIIOHEHTOB.

BrzoB okna Object cm. puc. 1.17.
TreeView  BBIIOJHSIETCA  KOMAaHIOH
View => Object TreeView, B koTopom
MOYKHO II€PETACKMBAHUEM JOYEPHETO
KOMIIOHEHTA MEHSITh POAUTEIIA.

CBs3u MeXy KOMIOHEHTaMU
Puc. 1.17. Oxkno Object Tree Vien MO’KHO JTOKYMEHTUPOBATH B BUJIE
JIUarpamMmel:
- Oxno Penakropa Koga => Ctpanuia Diagram => (1), (2), (3):
(1) BIMmaaronUii CIUCOK aKTUBHOM AMArpaMMbl U MUKTOTPAMMBI JJIsl CO3AaHus,
peIaKTUPOBaHUs, yAAICHUS AUarpamMmel; (2) okHo Name - uMsi AuarpaMmel;

] Unitl.cpp I

|drtithed? - ﬁ % ABC

Hame
|Untitled!

222 3] Project] - Cl

Diescription

Puc.1.18. Crpykrypa nuarpamm Penakropa Kona

(3) oxkHO Description - TEKCTOBOE OIIMCAHUE THArPAMMBL.

Jlnisa co3ganust tuarpaMMel Hazio U3 okHa Object TreeView nepeTamuTs B
MoJIe JUarpaMMbl HHTEPECYIOIINE KOMITOHCHTHI; aBTOMATHYCCKHU TTOSIBIISIOTCS
CTPEJIKH, TTOKa3bIBAIOIIUE 3aJJaHHBIC CBSA3H MEKTy KOMIIOHCHTAMH.

Oxno Object Inspector (uncnekTopa oobekTa). OKHO MHCIEKTOPA
oobekta cM. puc. 1.19. (BebIBaeTcs ¢ momormipio kiaBumm F11)
MPEIHA3HAYCHO JIJI1 U3MEHEHHUS CBOMCTB BHIOPAHHBIX KOMIIOHEHTOB U COCTOUT
u3 nByx crpanunl. Crpanuma Properties (CBoiicTBa) mpenHa3sHavyeHa s
W3MEHEHUSI HEOOXOIMMBIX CBOMCTB KOMITOHEHTa, cTpanuiia Events (CoObrTus)
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— o1 ONpCACICHHA PCAKIMM KOMIIOHCHTA Ha TO MWK HWHOC COOBITHE

(HaHpI/IMep, HaXaTue OHpeﬂeHGHHOﬁ KIIQBUIIIK WJIHW IICIYOK II0 KHOIIKE
MBIIIIN).
Object Inspector A @ Object Inspector A @
| Foarm1 TFomi j | Farrm TFarmi j
Froperties l Events] Properties  Ewvents l
Action - | Action | "
ActiveControl ActiveControl
Align alMone ke
AlphaBlend | falze Objecthd enulter
AlphaBlendyal| 255 c Ondctivate
HAnchors [akLeft.akT op] 1 OnCanResize
|l AutoScroll brue OrClick. E
AutoSize falze ‘ OnCloze
BiDitMode bdLeftToRight OnClozelluerny
' HBordercon: | [biSystembd enu bibdinimize, bibd ax OnConstrained|
BorderStyle  |bsSizeable OnContextPopl
Borderwfidth |0 OnCreate
H C.aption Form OnDbIClick
ClientHeight | |3l OnDeactivate
Clientwfidth {10139 OnDestrop
| Color [ ]clBtnFace OnDockDrop
Constraintz [TSizeConstraintz) OnDockOwer
CH3D brue Onbraghrop
il Cursor crDefault OnDragOwer
Defaulttdonitar | dmdctiveF o OrEndDock
CockSite falze OnGetSitelnfo
Dragkind dk[irag - QnHelp -
Al shiown All shown

a) Properties

b) Events

Puc.1.19. OkHO HHCHIEKTOp 00BEKTa

Oxno Form (¢popmbi).

¢ Form

Puc.1.20. ATpubyTsl OKHa

OxHno dopmsl cM. puc. 1.21, npencrasiusietr codoit mpoekt Windows-okHa,

JIPYTUMU CIOBAaMH UHTEp(dEic MporpaMMel.

Kak u mo60e Windows-okHa 3/1ech Coiep)KaTcsi: HKOHA MPOEKTa, UMs

okHa (tipu crapte Forml), kHonku ynpasieHust OkHOM cM. puc.1.20. B 310 okHO

B IIPOLIECCE CO3/IaHUs MMPOTrpaMMBbI (MPOEKTa) TOMEIAI0TCS HEOOXO0IUMbIE

KOMIIOHCHTHI.

[Tpudem mpu BBIMOTHEHUH MPOTPAMMBbI TOMEIIEHHBIE KOMIIOHEHTHI OYIyT

HMCTb TOT KC BHA, YTO M Ha O9TaIIC IIPOCKTHPOBAHHUA, C€CJIM OHHM BUIHNMBIC,

15



OJTHAKO HEBHJIMMBIC KOMITOHCHTBI HE OTOOPAXKAIOTCS BO BpPEMs BBHITIOJTHCHUS
HPOCKTA.

[TpoeKT MOXKET cliep)KaTh OJHY MJIM MHOXKECTBO ()OpM, B 3aBUCHUMOCTH OT
peraecMoi 3a1a4u. BeiiesicHHAs KOMIIOHEHTA (aKTHBHAs) Ha (hOpME BBIACIISACTCS
B okHe Object TreeView um ero cBoiicTBa otoOpaxarorcs B okHe Object
Inspector. Cama ¢dopma (OKHO mTpOEKTa) MOXKET 00JIamaTh pPa3TUuIHBIMA
CBOWCTBaMH, IIPUBEJIEM HEKOTOPhIE HAN0OJIEe YaCcTO UCTIOIh3yeMbIe CBOMCTBA.

CBoiicTBa GpopMbI:

BorderStyle - cBolicTBO omnpesenseT oOIMMKA BUJ OKHA W ONCPAIMH C HUM,
KOTOpPBIC pa3peliacTCs BBIMOJHATH T0JIb30BATEN0. PeKOMEHIyeMble 3HAUCHHUSI
cBoiictBa BorderStyle: (1), (2)

(1) = bsSingle - 115 OCHOBHOTO OKHA MPUJIOKEHUS C HEU3MECHICMBIMHU
pasmepamu - HauboJiee MOIXOSIINI CTUIIb;

(2) = bsDialog - st BTOPHUYHBIX JHAJIOTOBBIX OKOH - HaHOOJIee
MOIXOISIINAN CTHIb.

Borderlcons - cBoiicTBO onpeaenseT HaOOp KHOMOK, KOTOPhIC HMEIOTCS B
OKHE 3aroJioBKa.

E—— = —_— —_— — |

Puc. 1.21. OxHO popMmBL.

WindowState - cBoiicTBO ompeienseT BHI, B KOTOPOM OKHO
MEPBOHAYAIBHO MPEABSABISETCS MOIH30BATEIIO TIPU BHIMOTHEHUN TPUTIOKEHUSI.
OO6bI4HO 11eTIecO000pa3HO ISl TJIaBHOW (POpMBI IPUIIOKEHUS 3a]]aBaTh 3HAUCHUE
Position poScreenCenter wiu poDefaultPosOnly. B cpaBauTenbHO penkux
cllydasiX, KOrJa Ha »OSKpaHe€ TpU BBINOJHEHUM MPUIOXKEHUS JOJKHO
OTpe/ieNieHHbIM 00pa3oM pacroyiaraTbCsli HECKOJIBKO OKOH, HMEET CMBbICIH
ocTaBJIsATh 3HaYeHue poDesigned, mpuHUMaeMoe 1Mo YMOJIYaHHUIO.

AutoScrol - cpoiictBo ompenaenser: OyayT Ju Ha Qopme B mporecce
BBITIOJTHEHHS TTOSBIISATHCS aBTOMATUYECKH TTOJIOCHI TPOKPYTKH.

Icon - cBoiicTBO 3aaeT NMUKTOrpaMmy (OpPMBI, KOTOpasi 0TOOpakaeTcs B
JIEBOM BEPXHEM YTIIy OKHA IIPHUJIOKEHHS B PA3BEPHYTOM COCTOSIHUM ().

N3MeHeHne nUKTOrpaMmMbl popMbi:
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Komanma Project => Options => cmpanuua Application: (1), (2)

(1) Title - 3arosoBoK, KOTOPBIM YBHIUT IOJIB30BATENb B I0JOCE 3a7a4 MMPU
CBOpAYMBAHUY MPUITOKCHHSI.

(2) Load Icon - mo3BossieT BEIOpATh MIUKTOrpaMMy, KOTOpasi OyeT BHIHA B
MoJioce 3ajJa4 MPH CBOPAYMBAHWU TPWIOKEHUS WM TPH MPOCMOTPE
MOJIb30BaTE]eM KaTajiora, B KOTOPOM PpAaCIOJIOKEH BBIMOIHIEMbIN (haiin
TIPUIIOKCHHS.

FormStyle - ogHO W3 OCHOBHBIX CBOWCTB (POPMBI, KOTOPOE MOXKET
npuHUMAaTh 3HadeHus: (1) - (4)

(1) fsNormal - okHO OOBIYHOTO MPHUIIOKEHUS, ITO 3HaYeHHe FormStyle
IIPUHATO 10 YMOJTYaHHIO.

(2) fsMDIForm - poaurenbckas ¢opma mnpuioxenus MDI, Tt.e.
OPUJIOKEHUS C JOYCPHUMH OKHAMH, HCIIOJIB3YeMOro TIpu padoTe ¢
HECKOJILKUMU JIOKYyMEHTaMH OJTHOBPEMEHHO.

(3) fsMDIChild - nouepnsis popma npunoxenus MDI.

(4) fsStayOnTop - okHO, ocTarolieecs BCEraa MOBEPX OCTAIbHBIX OKOH
Windows.

Unitl.cpp ]

#include <vcl.h>
$pragma hdrstop

#include "Unitl.h"
I

#pragma package (smart_init)

$pragma resource "*.dfm"

TForml *Forml;

I

_ fasteall TForml::TForml (TComponent* Owner)
: TForm(Owner)

1

4

I

1
11 i odified Inzert Wnitl.cpp AUnit].h i Disgram

Puc. 1.22. 1°¢ okno Penakropa xoja, r/ie 3aMCHIBAIOTCS
GbyHKIIMY 1 Ha3bIBalOT ero Dailiom peanusayuu NpoeKTa

Oxno Pemakropa koma. OkxkHo Pemaktopa Koma mporpaMmbl
IIpeAHAa3HAYeHO I IPOCMOTPA, HANUCAHHUS W PEJAKTUPOBAHUA TEKCTA
nporpammbl  cM. puc.1.22. B cucreme C++ Builder wucnonb3yercst s3bk
nporpammupoBanuss C++. Ilpu nepBoHayanbHOM 3arpy3ke B OKHE TEKCTa
MpOrpamMMbl HAXOJUTCS TEKCT, COAEpP KAl MUHUMAJIBHBIM HA00p ONEepaTopoB
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JJIs. HOPMAITbHOTO (DYHKIIMOHUPOBAHUS MyCcTOW (opMbl B KauecTBe WindOws-
OKHa.

OxHo PemakTopa Koma COCTOMUT M3 3 OKOH, C OKHOM JHarpaMM Mbl YXKe
CTaJIKUBAJIMCh, Koria paccMaTpuBainu okHo Object TreeView

//== BTO CTPOKA KOMMEHTAapMI MNporpaMMa Mux He obpabaThBaeT —-—-—-—-

/* 25TO0 TOXEe KOMMEHTapMi OH MOXET OhTEL MHOI'OCTPOYUHEM */

#include <vcl.h> // wuepes gupekTuBy npenpoieccopa (JIP) #include
MOOKJIIOYEHO

// 6ubnmorexa kyaccos VCL
#pragma hdrstop //3ro JIP #pragma yKaA3bBAET MCIIOJIL30BAHNE

// omnmmm hdrstop — KOHEI] ChOMcka oOmmx QarioB
#include "Unitl.h" // »s70 IIIP #include BrymoyaeT 2 OKHO peraxKTopa
KOIa

#pragma package (smart init) // Sro JIP #pragma omperneyseT OIeparuo
/* IIOCJIENOBATEIEHOCTE MHMWIIMAJINSE AL IIaKeTOB TaKoI, Kakas
yCTaHaBjiMBaeTCsAd BI3aMMHEBIMIM CCBUIKAMM VCIIOJIBEBYRIIMX MX AdOJI}UTGf?. *//
fpragma resource "*.dfm" // sro IIP coobmaeT, UTO IJIs (GOPME
/* Hamo MCHOJIB30BATE (Qara ¢ pacmmpenmem *.dfm ¢ TakmM xe nMeHeM
*/
TForml *Forml;

__fastcall TForml::TForml (TComponent* Owner)
: TForm (Owner)

/==
Unitl.cpp EX ]
Uritt b | - =
S ——— I

#ifndef UnitlH
#define UnitlH

#include <Classes.hpp>
#include <Controls.hpp>
#include <S5tdCtrls.hpp>
#include <Forms.hpp>

class TForml : public TForm
i

poblished: A4/ IDE-managed Components
private: A/ User declarations
poblic: /4 User declarations

fastcall TForml (TComponent® Cwner);

#endif

[ 1
11 Madified Insert [ Unit1. cpp ) Unit1.h £ Diagram / P

Puc. 1.23. 2° okHo Penmaktopa koja, Iie 3amuchIBalOTCsl ()yHKITUU
Y Ha3BIBAIOT €T0 3a20/108604HbLI (haiin POCKTA
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Bropoe okHO pemakropa koma Unit.h ciayxuts mns Oiioka omwcaHuid
KJIACCOB, METOJIOB, MPOTOTUIBI (DYHKIMI U Jp. KOHCTPYKUUN MPOEKTa, BEpHEE
OyZIeT cka3aHo-3TO 3azo1060unblii haiin cM. puc. 1.23.

3aroj0BOYHBIN (aill COCTOUT U3:

#ifndef UnitlH //BruanyaeT YCIOBHYK KOMIMISLIVIIO
#define UnitlH //ompenmenser mMOeHTUYMKATOP OJIS YCJIOBHOM KOMITMJIISLIMNA

#include <Classes.hpp> //

#include <Controls.hpp> //
#include <StdCtrls.hpp> //
#include <Forms.hpp> //

class TForml : public TForm
{

__published: // IDE-managed Components-pasMelmeHHEEe Ha (GopMe
KOMITOHEHTEI

private: // User declarations — BaxpHTHI pas3nes KJIaCCOB
public: // User declarations - OTKPHITHIM pas3les KJacCoB

___fastcall TForml (TComponent* Owner) ;

}i

#tendif // szaBepmaeT 3aroJIOBOYHEIL Qaria

1.2. IlepBblii npoeKkT

Hcropuueckn cpend NOPOrpaMMHCTOB, CIIOXWIACh Takas TpaauLvs,
nepBylo mporpammy HaunHaoT co cioB Hello World — 3apascteyii Mup! He
OyZeM HapylaTh €ro U Mbl, OJHAKO C/IEJIaéM MPOEKT B COBPEMEHHOM JIU3AIHE.

[ToaroToBUTENBHBIN 3TANl CO3/IAHUS MPOEKTA.

Hnga  Ttoro, 4Yro0d co34aTh TMPOEKT, B XOPOILIEM CTHJIE CYIIECTBYET
MOCJIEI0BATEIbHOCTD ACUCTBUM, KOTOPBIE B HAYAIbHBIN NIEPHO HEOOXOIUMO HE
Hapymath. CHauana jkeJaTesIbHO CO3/1aTh MAarKy, ¢ TOBOPSIIMM UMEHEM, YTOOBI
JIETKO OBLJIO OPUEHTHPOBATHCS B HAILIUX MPOEKTAX.
Tak u cnemaem! Ha pabodem crosne co3laauM TAanky MOJ HMEHEM:
«JlabopaTopnbie paboTh», a B Hel crneaytonnyto nanky «Hello Worldy

3areM BTOpBIM ImmaroM crapryem mnporpammy C++ Builder 6. Ilyck=
Ilpocpammur=> Borland C++ Builder 6= C++ Builder 6.

[Ipy co3maHuM NpOEKTa XKENaTesIbHO CO3/1aTh OKHO C UMEHEM, KOTOpOE
YAOBJIETBOPSIET M OTBEYAET HA3HAYEHUIO IPOEKTa. B Hamem ciydae Moxem
Ha3BaTh «31paBcTBY Mupy». st aToro B okHe mHCnekTopa o0bekToB (Object
Inspector) B okne cBoiictB (Property) mensiem 3uaueHue ctpoku Caption
Forml na Bbeipaxkenue «3apaBcTBy Mup». Kak Bbl 3aMeTunm HUMsl OKHA
MOJTy4rIia Ha3BaHUE «3ApaBCTBYl Mup».
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| Dbj:ect Inspector 1 @1
" Farm TFoarml - I
Froperties I Eventgl
Achion -
ActiveContral B
Align altone
AalphaBlend falze
alphaBlendywal 255 =
EH Aanchors [akLeft . akTop]
AuboS croll true
AutoSize falze
BiDikode bdLeftT oRight —

Borderlcons

[biS pztermbd enu_ bibdinimize_bikd a=ir

BorderStyle

bzSizeable

Borderfidth i
Caption SnpascTeuyi bMp
ClientH eight 525
Clientwfidth 1072
Color [CJeBtnFace
Constraints [TSizeConstraintz]
CHZD true
Curzor crefault
Ciragk.ind dkDirag -

|.ﬁ.ll shown

Puc.1.24. 3amena conepskumoro B Caption B cBolicTBax
(Proprtis) Objest Inspector ms okaa Forml.

Co31aHue MepBOro MpPoeKTa. N3mensieM pazmepbl okHa. [Ijis 3TOro0
JUISL 4eTo CXBATWB TPaBblii Kpail okHa FOrml, ymeHbliaeM IIUPHUHY OKHA 10
HY)KHOTO pasMepa, W aHAJIOTHYHO, CXBATHB HIDKHHU Kpail (OPMBI, H3MCHIEM
BBICOTY. 3aTeéM Ha MNaJIUTpe KOMIIOHEHTOB aKTHBH3MPYEM KOMIIOHEHTY
Standard=Label, kak moka3ano Ha puc 1.25., IeTYKOM yCTaHABIUBACM €T0O Ha

mmm dopme Forml. B nHyxHOM

©:% C++Builder, 6 - Project1

File Edit Search Wiew Project Run Component Database Tools Window Help <Mone> =g MCECTC.
ODE-JH @2 & & Standard ]Additional] win3z | Svstem | Datasccess | Data Controls | dt
1| & T A A E WK 6 Bl 3HaUueHHUE CTPOKH
i1.cpF N | Object Inspector=
= Unit1.cpp
] Project] - Clazzes H
S o 1 Froeet B — Property=> Caption Labell

=] Laben

MCHJIECM 3HAa4YCHUC Ha

# LI Py

3npaBctByit Mup! Cwm. puc.
24,
3areM B myHkTe Font

HaXaTbh KHOIIKY C TPEMs

Label

Propattes | Everts | TOYKaMHU.
Caption SnpascTeyd Mupl -~ e mmem e
Caolor [CJcBtnFace | =
Constraints [TSizeConstraintz) | Fort [T FDnt] J
Cursar cilefault
DragCursor cillrag TaKI/IC KHOHKI/I I/I
Dragkind dkDrag
Draghode dmibd anual

CHMMBOJI + BIIEpeIn

Enabled
FocuzControl
&= Fant [TFant)
Height 13

true

€ |
1.1

Modified Inzert

Puc.1.25. Pabora ¢ metkoii (Label) u co mpudrom(Font)
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Ha3BaHUS TOBOPST, YTO MBI UMEEM JIeNIO C CyOMeHI0. B maHHOM citydae MOXHO
M3MEHHUTH Pa3Mepbl CUMBOJIOB. [Iporiecc MOXHO OCYIIIECTBUTH, HAKaB CUMBOJ +
U B COOTBETCTBYIOIIUX CTPOKAaX MEHIO HM3MEHSS TapaMeTpbl ITaHHBIX, WIIH
BbIOMpas B okHe [IpudT, koTopas npuseaeHa Ha puc. 1.26.

ip e, E‘ rg|

W prgpr: HauepraHue: Pazrep:
|Times Mew Roman |mprb|ﬁ |24 | oK |

€} Symbal S 22 ~ OrrieHa

Syztem
) Tempus Sans ITC HHPHEIA KYPCHE 28

€} Tahoma
Terminal 36
Timez Mew Boman 48 L

{} Tiebuchet M5 b 72 b

-4 3aparcTBYH Mup

BugomsteHeHue OEpazew

[ ZavepkHyTEIR

[~ MogyepkHYTEIR LAﬂBbEﬁ(I)'
UEer:

[ Fpores =] | Hatop cursonos Puc.1.27. Pe3ynbrat paboTs ¢

|Kwpwnnuqecmﬁ ﬂ

metkoir  (Label)u mpudrom (Font).

Puc..1.26. Pabota co mpudtamu

Hcnonb3yst COOTBETCTBYIONINE ITYHKTHI B TOAIMYHKTaX MEHIO BBIOMpaeM
napameTpbl, COOTBETCTBEHHO uMeeM Kaptuny Puc. 1.26. rae Buaum noutu
TOTOBBIN MPOEKT.

Temnepb ero HaJO 3aMyCTUTh HA BBHIMOJHEHUE U TPOBECTU OTJIAJKY MPOEKTA.
O yeMm OyneT cka3zaHO HUXKE.

IIpouecchl OTJaAKH M 3alMyCcKa HA BbHINOJHEHHEe MPoeKTa. MBI TOUYTH
3aKOHYMJIM CO3J[aHUE HAIIETO MPOEKTa. XOTS Mbl HE HAIMKUCAJIM HU OJTHON CTPOUYKHU
MPOTrPaMMHOTO KOJIa, OJHAKO MPH BHITIOJIHEHUH YKa3aHHBIX JCHCTBUMN JTHBUHYIO
TIOJTEO paboThI Ha ceos B3s1JIa cama cpena Borland
C++ Builder 6, B uem He TpymHO yOemuthbcs. BrzoBure Ha Oxne Dopm
KOHTEKCTHOE MEHIO (0OpaTHBIM MIETYOK MBIIBIO), ¢M. puc. 1.28. m moamyHKT
View as Text.

HpI/I 3TOM MBI BUJIUM TCKCT B OKHC:

object Forml: TForml

Left = 2406

Top = 226

Width = 331

Height = 167

Caption = 'BmparcTBylt Mup'

Color = clBtnFace

Font.Charset = RUSSIAN CHARSET

Font.Color = clWindowText

Font.Height = -11
Font.Name = 'Times New Roman'
Font.Style = []
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OldCreateOrder = False
PixelsPerInch = 96
TextHeight = 14
object Labell: TLabel

Left = 40

Top = 56

Width = 249

Height = 36

Caption = 'BgpascTByl Mup!'

©:i/C++Builder 6 - Project1

File Edit Search Wew Project Run Component Database Tools Window Help “<N0ne> 'H ﬁ_‘. @g

N OF fAmEwr ¢ EE=E &

0= - n | ﬁ ? | B g “ @ Standard IAdditionaIl W'in32| Susteml Drata Accessl Drata Eontrolsl dbExDressl DataSnaDl BDE | ADO | InterBasel WebServicesl Intermet L.

15+ 1 16 N
3 - - |
.. dfw"
IS C TForml (TComponent* Owner)
Object Inspector Edit N
Faorm1 TFormi T b
_ X position > DoeKTAY
Froperties | Eventsl o
Py —— Flip Children 4
EiDiMode bdLeftT oRight A ) Tab Order... cammr 1Hitr
HEBorderlcons | [biSystembdenu,bitdinin 12 Creation Order
BorderStyle | bsSizeable = N '3aHHBIX
Bordetwidth |0 Revert to Inherited ‘B'[]jlde]_"
Caption 3apaecTeyi Mup Add to Repository...
ClientHeight 133 = View as Text
Clienfw/idth 323 ,7 Text DFM 2
Color [JcBtrFace = T | —
| B Congtraints [TSizeConstraints] : o . - 8
i o T 1 |Modified [Insert Urit1.cpp AUrit1.h ADiagram ) E—
Curzor crDefault
D efaulttonitor | dmé.ctiveForm
DockSite false
Diragkind dkDrag
DragMode drbd anual
Enabled true i ] ]
[H Font TFant e == -
JEFon M) =ML O or A @ E] L A = @@t
IA" shown p — = =
T FEEA T THTS 4,5cm CT S5 Kon 32 3an| Mcne| Ban| 3am| pycoewii (Fo | | (B3
o B T O TEMA 1 - Microsoft ... E C+Builder & i BesEIMAHHEIA - Paint RU ’(___,lO 14:

Puc.1.28. Be13oB koHTeKcTHOTO MeHto OkHo @OopM U MPOCMOTP MPOTPaMMHOTO KOJ1a

Font.Charset = RUSSIAN CHARSET
Font.Color = clRed

Font.Height = -32
Font.Name = 'Times New Roman'
Font.Style = [fsBold]
ParentFont = False

end

end

Bce a10 3a Hac Hanncana cpcaa, 3a HacC cacialia cpcla, IOCMOTPUTC U IIPOUYTUTC

BBIINC BHUMATCJIBHO, HO 00 aTOM YYTb IIO3KC.

Jlyst Toro 4yTOoObI, HAMTH CHHTAKCUYECKUE OMIMOKH, KOTOPBIX B HAIIEM MPOCKTE

HET MoKa, Heo0XxoauMo B ['maBHOM MeHI0 [ 1aBHOTO OKHA BBIOPATh MyHKTHI
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Compiling
Compiling

Project: C:A ABorland\CBuildergsProjectshUnitl . cpp
Project: C:A. \Borland4CBuilderE%Projects Project . bpr

Done: Make

Done: Compile Umt
Current line: 0 | Total lines: 40

Hintz: 0 | ‘warnings: 0 | Erorg: 0

Current ling: 0 | Total lines: M

Hintz: 0 |Warmings: 0 |Emors: i]

Puc. 1.29. Komnumnsmus npoekra Puc.1.30. Coznanune OOBEKTHOTO (aiina.

Project=Compile Unit uian Haxxats knasuinu Alt u F9 coBMecTHO (00BIYHO
KpaTko 3amuchiBator Alt+F9).

[Tpu 3TOM MBI TIOJTYYUM OKHO KOMIMIIAIIMY IIPOeKTa, cM. puc. 1.29, rae
MPUBOJUTCS aJIpec MPOeKTa, 4ucio npeaynpexacauii (\Warnings) u
cHHTaKcu4eckux ommoOok (Errors). Mer  Buaum puc. 1.29. y Hac ux
OTCYTCTBYIOT.

[Tocre KOMIWIAIMH, €CIM HET CHHTAKCHYECKUX OIIMOOK, MPHUCTyHaeM K
daze ormaaku mpoekra. s 4ero HEOOXOAMMO CO3/1aHHe OOBEKTHOTO (aiina
(KOMITOHOBKA TIPOTPaMMBbI), TIEpPell 3aIlyCKOM Ha BBIIOJIHCHHWE MPOEKTa CM.
puc.31. Ilponecc cozmanus OOBEKTHOTO (Daiiyia MOKHO BBITIOJIHATH B [ JTaBHOM
MeHio [ 1aBHOTO OKHa BeIOpaTh MyHKTHI Project=Make Projectl niu Haxkatuem
Ctrl+F9. IIpouecc otnagku mporpaMMsbl 3TO JOBOJIBHO TPOMO3JKHIA MPOLIECC, U
B paMKaX OJHOHM paOOThI €ro TPYAHO OIKCATh, MBI 00 ’TOM MTOTOBOPUM TIO3THEE.

[Tocne co3nanust 00BEKTHOTO (haiiyia MPOeKTa, €CIIU HET OMHUOOK, TO MOYKHO

3aIlyCTUTh MPOEKT Ha BBIMONIHEHUE. Ha)kaB KHONIKY # Ha MaHENH YIpaBIICHHUS,
i B ['maBHOM wmeHio ['maBHOro oxHa BBIOpaTh MYHKTHI RUN=RUN wumu
HakatheM (QyHKIIMOHAIBbHOW KinaBumy F9.

Coxpanenue npoekrta. Korja 3aBepiieHa npoekT WM 4acTh IPOTPaMMEI
y’K€ HallMCaHO HaJ0 BPEMEHHO MpepBaTh paboTy, a 3aTeM MPOJOIIKUTh, HYKHO
MPOEKT COXPaHUTh. B MepBOM MyHKTE HACTOAIIETro maparpada Mbl YKa3bIBaJIU
Ha HeoOxomumocTh co3manms manku Hello World, tam u coxpanmm Ham
npoekT. Beioupaem B I'maBHOM MeHio 'maBHoro okHa nmyHkT File=>Save Project
AS TIpY 3TOM TOSBUTCS AMAJIOrOBOE OKHO. BbIOMpaeM Hy)XKHYO TAlKy M 3a7aeM
UM ripoekTa. [ns coxpanenus Moayisi BelonpaeM B I'maBHOM MeHto ['maBHOro
okHa myHKT File=>Save AS mpu 3TOM TOSBHUTCS AMaIOroBoe OkHO. Mmena
(aiinoB, KaK yKa3bpIBaIOCh paHee B MyHKTe | Tekylero naparpada xxeaaTeibHo,
9TOOBI OHU OBLITN TOBOPSIITUMHU.
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[Iporpamma B C++ Builder coctout m3 MHOXKECTBa MoOJeNeH, KOTOPHIE
OOBEIMHAIOTCS B OJWH TPOCKT ¢ TOMOIIbl0 (aima mpoekra (daia ¢
pacmmpennem .bpr). @aiim  mpoekTa  aBTOMAaTHYECKH  CO3JaeTcsi |
oOpabaTbIBaeTCs cpenoi C++ Builder u He mnpegHazHayeH s
penaktupoBaHus. OOBABICHHS KIacCOB, (DYHKIMI M MEPEMEHHBIX HAXOIATCS B
3arosioBoyHOM (aitiie (pacmupenue .h), TEKCT mporpamMmbl, HAMCAHHBIN Ha
sa3bike C++, — B (paiine ucxonHoro tekcra (pacumupenue .cpp). Onucanre okHa
dbopmbl HaxoauTcs B daine ¢ pacmupenneM .dfm. daitn mpoekTa MOKeT OBITH
TOJILKO OJTUH, (PAiJIOB ¢ IPYTHMH PACIIUPEHUSIMU MOXET OBITh HECKOJIBKO.

Brumanue! /[ns moeo umobw nepenecmu npoekm Ha Opyeol KoMnvlomep,
Heobx00uMo nepenucams 8ce Qailivl ¢ pacwupenuimu: bpr, h, cpp, dfm.

[Ipm 3amycke mporpaMMbl Ha BBITIOJHEHHWE CHadala MPENpoIeccop
mpeoOpa3yeT TEKCT B COOTBETCTBHH C MMEIOMMMHUCS nupekTuBamu. Ilocie 1o
3aiiMeMCs CO37ITaHUEM UKOHBI JIJIST TPOCKTA.

1.3. Co3nanue MKOHBI ISl POEKTA

XOpolmuM CTUJIEM CUYUTAeTCA JJisi CEeMEMCTBAa ONEPAIMOHHBIX CHUCTEM
Widows 9X, korja mpoeKkT UMeeT HKOHY U 3HA4YOK (3MOJIEMY IIPOEKTa).
Co3nanmne 3M0J1eMbl /151 HKOHBI. Wrak, Mbl coOupaemMcs co3AaTh CBOIO
ambnemy. Bocronms3yemest BeTpoeHHBIM rpadudeckuM penakropom Image Editor.
Brioupaem B I'maBHOM MeHio I'maBHoro okna myHKT To0ols=*Image Editor mpwu
ATOM TOSIBUTCS AUAJIOTOBOE OKHO cM. puc. 1.31., KOTOpEIil M0 CBOMM mapameTpam
U QpyHKIUAM 0c000 He oTiHyaeTcs ot rpaduueckoro penakropa Widows 9x Paint.
Breimonnsiem neiictBus ykazaHHble Ha puc. 1.32., BbiOMpaeM B MEHIO
File=lcon File (.ico), u naxxumaem OK. ITpu 3TOM MOSBUTHCSA HOBOE OKHO, TJIC
MO>KHO PHCOBATh HY>KHYIO HaM 3MOJieMy UKOHBI. Pucyem nkony cM. puc. 1.33.
Tenepb MOXKHO COXPAaHHUTh MOJYYEHHBIH (aiiil B Hally Hanky, rae u

apyrue ¢aiiabl TpoeKTa.
— o - e = W ~ 9 & o = )

4 Image Editor

File Window Help

OOONE= il
0GB /e ¥ i

A
ANk

Puc.1.31. BerpoenHslit rpadudeckuii pejaKTop
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[ 1con Properties

Size Calor
’V(" 16 » 16 [zmall icon] ’V(" 2 color

% 32 % 32 (standard icon) * 16 colar

Cancel |

Window Help
Mew... 3 Resource File (.res)
! Open... Ctrl+O Component Resource File (.dcr)
I Save Ctrl+5 Bitmap File (.bmp)
Save As... Icon File (ico)
Closze Cursor File (.cur)
|t Aex |

Puc.1.32. daitnoBele onepanuu sl CO3JaHUE NKOHKH

= ™
Project Options for Hello1. %=

Pazcal I Linker I Advanced Linker I Directories/Conditionals I

| comsa | CodeSuard |
Compiler | Advanced Compiler | C4+

Yergion Infa | Packages | Tasm

Forms Application

 Application settings

Title: |Hellal

Help file: IE: YWeersh KO T\DesktophC++Builder of Ackl Browze. . |

lcon:

r— Dutput zettings

Target file extension;  |exe

[~ Defaul

Puc. 134. BxitoueHue UKOHKHU B TIPOEKT.

Bxilouenue 3M0/ieMbl HMKOHBI B IPOEKT.

& Fie fdt Tee View kon Window Help

30 |ReRtbodne x| Now.

Al
|7 s

| Y [K: 003 Y: 004

Puc.133. Coznpanue 3mM0JIeMbl UKOHBI

[Tocne coxpaHeHHUs] WKOHBI

HE00X0aMMO 4TOOBI TIPOEKT 3HAT 00 MKOHE, JIJIs YeTo, BeiOMpaeM B [ TaBHOM MEHIO

['maBHOTO OKHa MyHKT Project=Options, mpu 3TOM MOSBUTCS AMAIOTOBOE OKHO

cM. puc. 35., e Hy)KHO yka3aTh BO Bkiagke Application umMs mpoekta u uMs

HKOHBI.

Teneprs mpoBepuM mNosiBICHHE 3MOJIEMbl UKOHBI Ha OKHE MpoekTa. J[s gyero

nepekoMnuianpyeMm npoekt. BeiOupaem B ['maBHOM MeHIO ['71TaBHOro OKHA MYHKT

Hellol.

Project=Build [Mocne

OoKHO cMm. puc. 1.35.

CTapTyeM

porpamMMmy, W BHIUM

25



ﬁ
s ... e

3npascTByYii Mup

Puc.1.35. OxHo ¢ Hauteil 3MOJIEMOIA.

Hy, BOT 1 3aBepuinin Hall nepBblid MPOEKT. XOTs, HHYEr0 0COOCHHOTO MBI
HE CAENAJIA, HO MBI O3HAKOMWIACH C MPOLIECCOM CO3JAHUSA NPOCTEUIIETO
poeKTa. MBI HEOTHOKPATHO BEPHEMCS K JaHHOW TEME IO MEpE YCIIOKHEHUS
HaIllMX 3a/1a4, U J00aBlIeHUS ApYyrux OoJiee CIOXKHBIX (PYHKIMHA, METOAOB U
nporieccoB. Y aauu BAM u Tpynomro0us 10porue Mou.

1.4. KoHTpoOJiIbHBbIE BONPOCHI.

1. Kakum o6pa3zom moxkHo 3amyctuth C++ Builder 67
2.0mumute IDE C++ Builder 67

3. Urto oTobpaxkaet okHo Objectinspector?

. Uro otobpaxkaet okHo ObjectTreeView?

. I3 xakux 31eMeHTOB cOCTOUT I 1aBHOE OKHO?

. Uro npencrasnser coboit [lanutpa KOMIOHEHTOB?
. VI3 xakux MUKTOrpaMM COCTOMT MaHe b Standard?

. Ha3nauenwue u yctporictBo okHa Form?

. Haznauenue okna Pegakropa xoga?

O© 00 N O O b W

. Uto npencrapisieT cOO0M MPOeKT?

10. OcHoBHbIe (aittoBeie oneparusa B C++ Builder 67

11. N3 xakux 3TanoB COCTOUT NPOLIECC OTIATKHU TPOEKTA?
12. N3 kakux 3TanoB COCTOUT MPOLIECC CO3AaHUS UKOHBI?
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JlaGopaTopnasi paGora Ne2.
IIporpaMMupoOBaHUs AJTOPUTMOB JIMHEHHOM CTPYKTYPbI

Heab JaGopaTopHoii padoOThl: H3YYUTh pa3IUYHbIE MNApagUTrMbl U
KOHIEMNIIMK  TEXHOJIOTMH  MPOTPAaMMHPOBAHHUS, HAYYUTHCS  COCTOBISITH
npocteiiimye OJOK-CXeM alrOpuTMOB, KOHIIEMIIMM KOHTEKCHBIX TpaMMaTHK,
ocHOBHI s13bIKOB C u C++ U cocTaBisaTh mpocTeiiieit mporpamMmMel B cpene C++
Builder. Hanmucats 1 0TnaguTh NporpaMmy JIMHEHHOTO alTOPUTMA.

2.1. OcHoOBHBIE TEOpeTHYECKHE CBEIEeHUS

OBM cnyxur st 06padoTku uHbopmaru. JlroObie mpoIeccrl, CBI3aHHbIC
c oOpabotkoit umHpopmanuu Ha DBM, amnpuopu cBsi3aHBI C MNPOrPAMMOMN.
[Iporpamma — »3TO OAWMH W3 OCHOBHBIX HWHCTPYMEHTOB MOJIb30BATEIs
KoMmnbroTepoM. OOpa3 mporpaMMebl, 4aile BCEro, XpaHUTCS B MaMSITH MAIIUHbI
(HampuMep, Ha JAUCKE) KaK HCHOJHIEMBbIM MOAyJb (OAWMH WM HECKOJIBKO
¢aiinoB). 13 oOpaza Ha AHMCKE C MOMOIIBIO CIEHHAIBHOIO MTPOrpPAMMHOIO
3arpy3dyrika MOXET OBITh TIOCTpOEHA UCIIOJIHsIeMasi IMporpaMmMa yxe B
ONEpaTUBHOM TMaMATH MAalllMHBL. B HacTofdlleM Kypce Hac HHTEPECYET
nporpamMmbl — s361k0B C, C++ u C++ Builder, kotopsie mo3BOJISIOT, HCIOIB3YS
IPUCYIIUE UM SI3bIKOBBIE TIpaBuUia, ONepaTophl, (YyHKIIMH, CBOMCTBA, METOJIbI, U
IpYrue KOHCTPYKUMHU ISl CO3JIaHUS MOJIb308AMENbCKUX A/I20PUMMUYECKUX
npoOZpamm uiu nPoOeKmos.

Anzopummom nazvieaemcsa mouHoe npeonucanue, onpeoenaiouiee
nocned06amenbHOCmb 0eliCMEull UCHOJIHUMEA, HANPAGIEHHbIX HA PeuleHue
nOCMAag1eHHOU 3a0auu.

Anroput™m o0JaaeT CIEAYIOINIMMHI CBOMCTBOMMU:

Oono3naunocms anecopumma, noo Komopou NOHUMAEmcs eOUHCMEEHHOCMb
MOJIKOBAHUS UCNOJIHUMENIEeM NPABU U NOPAOKA 8bINOTHEHUS 0eUCEULL.

Koneunocmo anzopumma — 0043amenbHOCMb  3A8EPUICHUSL  KAHCOO020 U3
oelicmsuil U 8ce2o aneopumma 8 Yyeaiom.

Pezynomamuenocme anzopumma, npeononazarowds, 4mo e20 GblNOJHEeHUe
3a6epuiumcsi noyYeHuem OnpeoesiéHHbLX pe3yibmamos.

Maccoeocmsb, m.e. 803MOACHOCNb NPUMEHEHUS ANOPUMMA K YEIOMY KIACCY
3a0day, omeeuarowux obwel nocmanoske 3adauu. [nsa mozo, umoodvl
anzopumm obaadan c8OUCMEOM MACCOBOCMU, Cledyen COCMAasiamb €20 C
UCNONL308aAHUEM  0003HAYEHUs NEePEeMEHHbIX  6eluyuH U  usbeaas
KOHKPEMHbLX KOHCIMAHMHbBIX 3HAYEHUII.

Kv3HeHHBII UUMKJI #W JTanbl Ppa3padoTKH NPOrpaMMHOIO
npoaykra. JKusHeHHbI LMK nporpammHoro npoaykra (I1IT) — sto nepuon
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BPEMEHU, HAYMHAIOIIUICS C MOMEHTA MPUHATUSA PEHIEHUS O HEOOXOIUMOCTH
co3ganust Il u 3akaHYMBaOMIMIICS B MOMEHT €ro IOJHOTO H3BATUS U3
AKCILTyaTaIiH.

Crpyktypy »xu3HeHHoro uukia IIIl, cocraB mporeccoB, NEUCTBUS H
3a/laud, KOTOpbIE JOJOKHBI OBITh BBITIOJHEHBI BO Bpems cosmanus [II1,
OmpeAeNsieT U perIaMeHTUpyeT MexayHapoaubid crangapt ISO/IEC
12207:1995 «Information Technology — Software Life Cycle Processes» (ISO
— International Organization for Standardization — MexmyHapoaHas
opranm3anus mo cranmaptusanuu; IEC — International Electrotechnical
Commission — MexayHapoaHasi KOMHUCCHS IO JJICKTPOTEXHHUKE; Ha3BaHUE
crauaapra «MHpopMannonusie TexHosorun — Ilpouecchl KU3HEHHOIO
HHMKJIA IPOTPaMM»).

[lox mponeccoM MOHMMAKOT COBOKYITHOCTH B3aMMOCBSI3aHHBIX JE€HCTBUM,
peoOpa3yIoNuX BXOIHBIC TAHHBIC B BHIXOIHBIC.

Kaxnmprit  mporecc  xapakTepu3yeTcs OINPEACICHHBIMUA —3aJadaMu |
METO/IaMH WX PEIICHMs, a TaKKE€ HCXOJHBIMH JAHHBIMH, MOJYYCHHBIMH OT
JIPYTUX MPOIECCOB U pe3yibTaTamu. Kaxknpiii mpoiiecc paszzienieH Ha Habop
NEUCTBUN, KaXIoe ACHCTBME — Ha HaOOp 3amad. 3amyck W BBINOJHEHHE
mporiecca, JeHCTBUS WU 33]Ia4 OCYIIECTBISIFOTCS APYTUMH TIPOIIECCAMH.

B coomeemcmeuu co cmanoapmom ISO/IEC 12207 ece npoyeccol
arcusnennoeo yuxna Il pasoenenvt na mpu 6azogvle epynnoi:
® (OCHOBHbBIE NPOUECCHl (BKIIOYAIOM 6 ceOsl HADOP ONpeoesieHHbIX OeliCmBUL
U CGA3AHHLIX C HUMU 3a0a4, KOMOopble OOJHCHbI OblMb GbINOIHEHbl 6
meyenue dcuznenno2o yukia I111);
® gcnomozamebHble (noooeporcusarowue) npoyeccol (coz0anue
HAOEHCHO20, NOJHOCMbIO YOO08Iemeopaoue20 mpebo8anusm 3aKa3zuuKa
Il 6 ycmanosnennvie 0oz2o6opom cpoku. K ecnomocamenvrvim
OMHOCAMCS NPOYECCbl OOKYMEHMUPOBAHUS, YAPABIEeHUs KOHU2ypayuell,
obecneuenusi Kavecmea, eepupukayuy, ammecmayuu, COEMeCmHOU
OUeHKU, ayouma, paspeuieHus npooiem);
® Op2aHU3AUUOHHBIE NpoYeccyl (opeaHuzayus npoyecca paspabomku
HAOEHCHO20, NOJHOCMbIO YOO08Iemeopaoue20 mpebo8anusm 3aKa3zuuKa
1111 6 ycmanosnenuvie 002060poM CPOKU U YNpaAGIeHue JMUM npoyeccoMm.
K opeanusayuonnvim ommuocsames npoyeccol YnpaeneHus, CO30aHUs
uHgpacmpykmypol, yCO8EPUIEHCMBOBAHUS, 00VUEHUS).
Penpko, kakas-mubo Oonblmas mporpamMma paboTaeT cpazy HpaBUIIBHO.
OO0b14HO OOJIBIIKE TPOTPAMMBI MOTYT COJEPKATh OUTMOKH, KOTOPhIE HAXOAST BO
BpeMs dKCIUTyatanuu. VX Hy)XHO pa3paboTduMKaM MpOrpaMMbl JTMKBHINPOBATh,
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€CJIM TIOJTyJaroT pekiamaruio Ha omuOKy. XKusHenusni ki [I1 Bxmouaet u
npolecc pa3paboTKH, KOTOPbIA COCTOUT U3 CIACAYIOIMIUX ITAMOB:

IlepBbiii 3TAN — OcTaHOBKA 3aAaun. Ha 3ToM 3Tame TpeOyeTcsi XOpoIio
U3YYUTh TPEAMETHYI0 O00JacTh 3ajladyd, W OCYIIECTBUTH COOp HHGMOpMAaIUu.
Hy»xHo 4€TKO onpenennTs Henb 3a1a4u, JaTh CJIOBECHOE OIIMCAHNUE COJEPKAHUS
3aJa4l U TPOAyMaTh OOUIMM MOAXOM K €€ pPelICHHIO, M CIeNaTh JCKU3HBIN
ITPOEKT.

Bropoii 3ram -  Maremarmueckoe WM WH(DOpPMAIMOHHOE
MozaenupoBaHue. Llenb 3Toro sTana — co3aaTh TaKyH0 MAaTEMATUYECKYIO MOJIEIIb
perraemMoii 3a7a4un, KOTopas MOKET ObITh pealin30BaHa Ha KoMmIbioTepe. Yacto
MaTeMaTH4eCKasl MOCTAHOBKA 3aJaud CBOJUTCS K MPOCTOMY MEPEUHCICHUIO
GopMyn M JIOTMYECKUX YCIOBUHM, OJHAKO BO3MOKHO, YTO JJIA TOJYyYEHHOMU
MOJIEJIA U3BECTHBI HECKOJIBKO METOJIOB PELIEHUs, U TOrJa CIEIyeT BbIOpATh
JYYIIUN U3 HUX.

Tpernii 3Tan — anropurMuzanus 3aaadn. Ha ocHOBe MaTeMaTH4eCcKOro

ONHCaHUsl HEOOXOAUMO Pa3padoTaTh aITOPUTM PELICHHUS.

B ponu ucnonHuTeneii MOryT BBICTYIATh JIIOJU, POOOTHI, KOMIIBIOTEPHI.
Crioco6 3amucu anropuTMa 3aBUCHUT OT BblOOpa wucnoiHutens. Harmsano
aJTOPUTM MpEACTaBIACTCS B BUAE OJI0K—cxeMbl, cxeMbl 13 UML-auarpamm u
(WK) ApYTUX KOHCTPYKIUU Tpadbl U T.1I.

Yeréprhlil 3TAN — nporpamMmMupoBanue. [IporpaMmoil Ha3bIBAIOT IUIAH
JNEWCTBUM, MOMJICKAIINUX BBITOTHEHUIO UCIOJHUTENEM, B KaUECTBE KOTOPOTO
MOXET BBICTYINATh KOMIbIOTEp. OT airoputMa mporpamma OTIUYAETCA TEM,
YTO 3alACHIBACTCA HA SA3bIKE [OHATHOM Uil uUcnosHuTens. Eciom
VCIIOJIHUTEIIEM SIBJISIETCS KOMIIBIOTED, TO MPOrpaMma 3alMChbIBACTCA HA OJHOM
U3 SI3BIKOB IIPOrPaMMMPOBAaHUA. B KOMIIBIOTEpE B KOHEYHOM MTOI€ JAaHHBIE U
KOMaH/bl NPEICTABISAIOTCS B BHJIE IOCIEIOBATEIBHOCTH HYJIEW W EIUHMIIL.
[IosTOMy, KOrAa TOBOPAT O «IOHATHOCTH» S3bIKA MPOrPaMMHUPOBAHMS IS
KOMITbIOTEPA MOAPA3yMEBAIOT HAIMYKE CHEHUAIbHON MpOrpaMMebl, ClIOCOOHOMN
IIEPEBECTH MHCTPYKLHU SA3bIKA IPOIPAMMHUPOBAHMS B IIOCIIENOBATEIBHOCTD
JIBOMYHBIX KOMIIBIOTEPHBIX KOMaHJ. S3BIK MPOrpaMMHUPOBAHMS BBIIIOJHSET
GyHKIMA TIOCpEHUKA MEXIy dYenoBekoM u OBM u mosTomMy C OJHOM
CTOPOHBI JIOJDKEH OBbITh YJOO€H AJis 3alucCH ajdrOpuTMOB B TIOHATHOM st
yeynoBeka (opme, a Cc Jpyrol CTOPOHBI JIETKO NPeoOpa3oBBIBATHCS B
MAaIllMHHBIE KOJIBI.

[IporpaMma u HMCXOAHBIE HaHHBIE BBOASATCS B DOBM ¢ kinaBuaTypsl €

IIOMOLIBI0 PEAAKTOPA TEKCTOB WJIM 3arpyXar0TCsi B PENAKTOP C BHEIIHETO
HOCHTEJIS, pe3yJabTaThl pabOThI MPOTrpamMMbl BBIBOASTCS HA JKpaH TUCILIES

WM 3alUChIBAIOTCS HA HOCUTENb HH(OpMAaLIUK.
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Iarelid 3ranm — TpaHCHAUMS MNpPOrpaMMbl. TpaHCIAUMS O3HA4aeT
NEPEeBOJ] KOMaH]l s3bIKa IPOTrPAMMHPOBAHMSI B IBOUYHBIE KOJABI (MAIIMHHBIHI
a3blk). Ha »93ToM 9Tame mnOpoucXoAWT TpoOBEpKa MporpaMMbl Ha €€
COOTBETCTBHE IpaBWIaM (CHUHTAKCHUCY) s3blKa MPOTPAMMHPOBAHMS U IpU
OTCYTCTBHUHM CHHTAKCHMUYECKHUX OIIMOOK CO3/1aeTCsl HCIOJHSAEMBIN ailn
nporpamMmel. Micnionmasiemslii ¢aitin conepKUT HHCTPYKIIMH B ABOMYHOM KOJE.
Ecnu TpaHcisaTop 0OHapyXKMBAeT B MPOrpaMMe HECOOTBETCTBHSI CUHTAKCHUCY,
TO WUCHOJHsEeMbId (ailn co3math He yaactca. [lporpaMMucT AoJKeH
YCTPaHUTh HECOOTBETCTBUS (UCHPAaBUTh CUHTakcuueckue ommOku). Ilocne
ATOr0 HEOOXOAUMO MPOBEPUTH NPOrpaMMy Ha HAJIIMYHUE JIOTMUECKUX OIINOOK.
Jlj1g 3TOro HY>XHO OJ00OpPATh CUCTEMY TECTOB (HAOOP MCXOIHBIX JAHHBIX C
3apaHee W3BECTHBIM PE3yJIbTATOM) W CPAaBHUTH BbIIaBA€MbIE MPOTPAMMOM
pe3yNbTaThl C KOHTPOJIBHBIMU TE€CTOBBIMHU AaHHBIMH. [lonpoOHee 00 3ToM B
CJIEIYIOLIEM Pa3Iee.

IllecToii 3Tanm — TeCTUPOBAHKUE U OTJIaJKa mporpammsl. Ha sTom sTame
IIPOUCXOJNUT MCIOJHEHHWE MnporpaMMmbl Ha OBM, mouck u ucnpasieHHE
JIOTHYECKHUX OLIMOOK, TO €CTh OMIMOOK, MPUBOAAIIMX K HEMPABUIBLHON padoTe
nporpammsel. IIpy 3TOM HpoOrpaMMHCTy HPHUXOAMUTCS BBIIIOJHATh AHAIN3
paboThl mporpamMmbl. JIJIsl CHOXHBIX MpOrpaMM 3TOT 3Tal, Kak MpaBUIIO,
TpeOyeT ropas3ao OoJbllle BPEMEHU U CHJI, YEM HAINKMCAHHE NEPBOHAYAIBLHOTO
TEKCTa MPOTrPaMMBL.

Otnagka nmporpaMMsl — CJIOKHBIM M HECTaHIAPTHBIN npouecc. McxonHsii
IUIaH OTJAJKU 3aKIYaeTcs B TOM, 4YTOOBI MPOBEPUTH MpOrpamMMmy Ha
KOHTPOJIBHBIX NpuMepax. [1oa KOHTPOJIIBHBIMU IPUMEPAMHU MTOAPA3YMEBAIOTCS
pa3iauyHble KOMOMHAIIMM MCXOJIHBIX JaHHbIX. KOHTpOIbHBIE NpPUMEPHI
BBIOMPAIOTCS Tak, 4TOOBI Mpu paboTe ObUTM 3aJCHCTBOBAHBI BCE BETBU
anroputma. Jlero B TOM, YTO HEKOTOpbIE OMIMOKKM B MpOrpamMMe MOTYT
IPOSIBUTBCSA TOJBKO NPH TMONBITKE BBIMOJHEHUS KOHKPETHBIX JCHCTBUM.
Jeranu3zanus mjiaHa 3aBUCUT OT TOTO, Kak MOBEAET ceOs mporpaMmMa Ha 3THUX
IpUMEPAX: Ha OJHOM OHA MOXET 3alUKINATBCS, Ha JPYyroM JaTh SIBHO
HEBEpHBI OoTBET W T.A. Cl0XHBIE NPOrpaMMbl OTJIAKUBAKOT OTIAEIbHBIMH
¢parmMeHTamMu, WIA  CHEUUAJIbHBIMU  HMHCTPYMEHTapHUsIMH,  KOTOpPbIE
NPEIHA3HAYEHBl JUISl BBINOJIHEHUS OTJIAJAKUA IPOrpPaMMBbl, O KOTOPBIX MBI
ropopwii B 1 Teme, OObIYHO 0003HAYAIOT MX OTACJIBHBIM ITYHKTOM WJIU
HOJIITYHKTOM B MeHI0 «Debugy.

CeapbMoOii 3Tanm — HCHOJHEHHE OTJIAKEHHOM MPOrpaMMbl U aHaJU3
pe3ynbraroB. Ha 3TOM 3Tame mporpamMMuCT 3amyCKaeT Mporpammy U 3aJaér
UCXOAHbIE JaHHble, TpeOyemble 10 YyCIOBUIO 3adaud. [lomydeHHbIe

pPE3YyJIbTATBl AHAJIMU3UPYCT ITOCTAHOBHIMK 3a/la4iv, HAa OCHOBAHHWM aHAJIM3a
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OPUHUMAIOTCS ~ PELIEHUs, BbIPAOATHIBAIOTCS PEKOMEHAALNHU, JEIar0TCs
BBIBOJIBI.

Bo3MokHO, 4TO IO UTOram aHaiM3a Pe3yJIbTaTOB MOTPeOyeTCsl BO3BpAT
KO BTOPOMY JTamy JJis MOBTOPHOIO BBIMOJHEHUS BCEX ATANOB C y4ETOM
npuoOpeTeéHHOro oneita. Takum 00pa3om, B poLEecce CO3AaHus MPOrpPaMMBbl
HEKOTOPBIE ATAIbl MOBTOPSIIOT JI0 TEX MOP, OKA HE OyAET MOIYUYEH aJrOPUTM
Y IpOrpamMma, yAOBJIETBOPSIOIINE YKa3aHHBIM BBIILE CBOMCTBAM.

OcHOBHBIE 3JIEMEHTHI JJIS1 IOCTPOeHHus OJIOK-cxeMbl. [[1s1 co3ganus
OJIOK-CXeM aJrOpUTMOB HCIOJIB3yIOTCS EnuHas cucrema mnporpaMMHON
nokymentaiuu CXEMbBI AJITOPUTMOB, TIPOI'PAMM JIAHHBIX U
CUCTEM TOCT 19.701-90 (MCO 5807-85). IlpuBeaem HEKOTOpHIC
nonoxkennss wn3 ['OCT. Crammapt pacnpocTpaHseTcsi Ha  YCIOBHBIE
rpaguueckue 0003HAUYCHHsI (CHMBOJIBI) B CXEMaxX aJrOPUTMOB, HPOrPaAMM,
JAHHBIX M CHUCTEM M YCTAHABJIMBAECT IpPABHUJIa BBINOJHEHUA OJIOK-CXEM,
UCIOJB3YEMBIX 11 OTOOpa)XEHUsI Pa3IMUHBIX BHUAOB 3a7ad 00pabOTKH
JAHHBIX U CPEJICTB UX PEIICHHUS.

Crangapt He pacnpocTpaHsercs Ha ¢GopMy 3amucedl U 00O3HAYeHUH,
MOMEIIAEMbIX BHYTPHM CHMBOJIOB WJIM PSAOM C HUMH M CIYXKallUX st
YTOUYHEHUS BBIMOJTHACMBIX UMU (PYHKIIUM.

TpeboBaHus cTaHaapTa SIBIASIOTCS 00s13aTEIbHBIMU.

Onucanue HekoTopbiX rpapuueckux cumBosioB no 'OCT 19.701-90 (MCO

5807-85) , moka3aHHbI B Ta0. 2.1
Tabmmma 2.1.

CHUMBOJINYECKO
€ HA3BaHue

O0o3HayeHne cxeMbl IMosicHenus

BoiuncianreiabHoe JeiicTBHE.

l [Ipouiecc hopmMupoBaHre HOBBIX
3HAYCHHH, BEIIIOJTHCHHUE

[Ipouece apu(MeTnyecKux UIm
JIOTHYSCKHX JCUCTBUH,

l pe3yJIbTaThl 3aIIOMUHAIOTCS B
mamsatd DBM.

IIpoBepka yciioBusi BEIOOp
OJIHOTO U3 ABYX HAIIpaBJICHUI B
3aBHCHMOCTH OT JIOTHYECKOTO
yCIIOBUS

Permenue

IIyck ocranos. Hauaino, koHer,
( ) BXO/I, BBIXOJI B TPOTrpaMMe WIIH
MOJITPOTPAMME.

[Tyck octanoB
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[IpenonpeneneHu
BIH TIpoIECcC

IIpenonpeneseHHbIH Npolecc.
Brrunciienue no noanporpamme,
HCIIOJIb3Ys pPAHEE CO3/IaHHYIO
GYHKIUIO WK TIPOLEAYPY.

Moaudukarus

Moaudpukanus Opranuzanus
IUKJIUYECKUX KOHCTPYKIIHI
(Ha9aIo MMKJIA)

JIokymMeHT

JoxymeHnT. BbIBOJ pe3yabTaToB
Ha OyMa)kKHBIE HOCUTEIN
uHpopmaruu

[Tapannenorpamm

IMapannenorpamm Beoxa/BiBoK
JAaHHBIX, I10 YMOJYaHHIO Ha
MOHUTOP. OCYyIIECTBUTH MOYKET
CBSA3b C BHEIIHUMU U
BHYTPEHHUMU HOCUTEIISIMU
namsata OBM.

Kommenrtapuit

KommenTapuii. [loscuser, uyto
JieNiaeTcs B JAaHHOM OJIOKE UJIH B
MOATIPOrpaMMe

CoenuHuTenn

Coenunurennb. Pa3pbiB muHuiA
IIOTOKa

CoenuHuTeNnb

CoenMHuTENB IEPEHOC HA
JAPYTYIO CTPaHUILY

[TapamiensHbIe
JIEUCTBUS

MMapajenbHble 1elCTBUA
CHHXPOHU3ALUU

Pyunoii BBOA

Py4Hoii BBOJ C yCTPOMCTB
mro6oro Tuna (KJIaBuarypa,
MIEPEKIIFOYATENH, KHOIIKH,
CBETOBOE IIEPO, MOTOCKH CO
IITPUXOBBIM KOJIOM)

Heckonbsko
BBIXOJOB

Heckoibko BBIXOIOB M3 CUMBOJIA
CJIeTyeT TTOKa3bIBaTh:

1) HECKOJILKUMU JIMHUSMHU OT
JTAHHOTO CHMBOJIA K IPYTUM
CHUMBOJIAM;

2) OHOM TMHUEH OT TaHHOTO
CHUMBOJIa, KOTOpas 3aTeM
Pa3BETBIISETCS B
COOTBETCTBYIOIIEE YUCIIO JIMHUM.

[Tonublii epedyeHb rpaduyecKUuX CUMBOJIOB MPUBOAMTCS B MPUITIOKEHUH 1.
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[IpuBeneHHBIE CXEMBI MOKHO HMCIOJIB30BaTh MPU CO3JAHUU AJITOPUTMOB
pemieHus 3agad B CTPYKTYpHOM, HMIIEPATUBHOM, (PYHKI[MOHAJIBHOM
MPOrpaMMHUPOBAHKH, OJJTHAKO BBI3BIBAIOT OIPOMHBIE TPYAHOCTU ISl CO3AAHUS
OJIOK-CXeMbl B  OOBEKTHO-OPHUEHTHPOBAHHOM IPOrpaMMHUPOBAHUHU. MBI
PAacCMOTPUM UHCTPYMEHTAPUHU ISl PEILIEHUS] 3TOM MPOOIIEMBI TO3KE.

IMapagurmsbi NPOrpaMMHUPOBAHUS. Tepmun «rmapagurma
nporpammupoBanus» BBen Pooeptr @mnoitn. CaM TepMUH «1apajgurMa» UMEET
dbunocodpckoe TonkoBanue. B (dmmocopum mapamurma (¢ rpedecKoro
TOPAOELYHOL — «IpUMEp, MOJeNb, o0Opa3en») O3HAa4aeT COBOKYITHOCTh
OTIPEJICTICHHBIX MPUHIIUIOB, JHOCTHKEHUM, aKCUOM, MPU3HABAEMBIX BCEMH B
TOT WJIM WHOM TMepuojJ BpPEMEHH, Ha OCHOBAHUHM KOTOPBIX BBIJIBUTAIOT
ONpEJEICHHbIE HAy4YHbIE TEOPUHM U  METOJOJOTMYECKHUE  KOHUEHIHUU.
[lapagurMbl B MpOrpaMMUPOBAaHUU HOCST JUAJIEKTHYECKHI XapakTep, MOTYT
CO BPEMEHEM OIPOBEPTaThCs, AOTOTHATCS U U3MEHSTCS.

[TapagurmMa mporpaMMHpOBaHUsT — 3TO KOMIUIEKC  KOHIICTIIWM,
OPUHLMIOB M aOcTpakuuil, onpeaessiiomux (yHIaMEHTalIbHBIA CTHIIb
IPOrpaMMHUpPOBAHUSA, M aANpPHOPH CBA3aHO C 00pa30M MBIIUICHUS CaMOIo
nporpammucta. IlapagurmMa 3agaeTcsi HCIONB30BAHUEM  OIPEIECIICHHBIX
CYIIHOCTEM:

® COCTOSHMI MNpOrpaMMbl M KOMaHJ, H3MEHSIOIMX HX (MMIEpaTUBHOE

POrpaMMUPOBAHUE),

e MaTeMaThyeckux  (GyHKIUHA  0e3  cocTossHUM  ((pyHKIIHMOHAIBHOE

MpOrpaMMHUPOBAHUE),

e O0OBEKTOB U B3aUMOJICUCTBUI MEXIYy HUMH (OOBEKTHO-OPHUEHTHPOBAHHOE
pPOrpaMMUPOBAHUE),

® QJITOPUTMOB M KOHTEMHEPOB, OINEPUPYIOIIMX C TUIAMU JIAHHBIX,
nepeIaHHbIMU Kak mapameTp (000011eHHOe TPOrpaMMHUPOBaHHE),

® 3HAYEHMI U Omepanui, NpeoopasyrIINX 3HaYeHus: (MPOrpaMMHUPOBAHUE

Ha YpOBHE 3HAUEHUI), U T.[.

Cnegyer OTMETHTb, YTO S3BIK NPOrPaMMHUPOBAHUS HE O0053aTEIbHO
HCIIOJIB3YET TOJIBKO OAHY HapaaurMy. SI3bIkH, NOIAEPKUBAIOLIME HECKOJIBKO
MapajurM, Ha3bIBAKOTCS MYJbTUNAPAAUIMEHHbIMH. CO34aTe TakuX S3BIKOB
MIPUACPKUBAOTCS TOUKHU 3PEHMSI, TJIACAILEH, YTO HU OJHA NapaJurMa He MOXET
ObITh OJIMHAKOBO H(G(PEKTUBHON IsI BCEeX 3adad, W CIEAYeT TMO3BOJISAThH
IPOrpaMMUCTY BBIOMpATh JYYIIUH CTUJIb ITPOTrPAMMHUPOBAHMS JIS PELICHUS
KaXK0M OTIeNbHOM 3anaun, Hanpumep, C++ Builder, mporpaMMHBIil K01 MOKHO
HaIKCcaTh, HE MCIIOJIL3YS YIpaBISIOMMe KOMIoHeHThI, Action, ActionManager
BO3MOYHO M ONUPAsICh HA HUX.
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K nmporeccy cozanus nporpaMMbl Ha10 IOJIOMTH TBOPYECKH.

JIro6as napaaurmMa  si3blka  IPOrPaMMHPOBAHUS  peaU3yeTcs
MaTeMaTu4yeckor (Qopmanuzanueid KOHILEMNIMH, HCHOIb3Yysd (QopMalbHbIC
rpaMMaTHKHU.

dopMmaJibHbIE SI3BIKH U TPAMMATHKA. PopMaIbHBIH SI3bIK SBIISCTCS

o0BeIMHEHNEM MHOYKECTB:

® VCXOJHBIX CHMBOJIOB, HA3bIBAEMBIX JIMTEPAMH WIH JICKCEMaMH, KOTOpPHBIE
BKJIFOYAIOT apaBUT sI3bIka (anghaeum — >mo cuemuoe MHOH*CECBO
OONYCIMUMBIX CUMBOJI08 A3bIKA, OPYSUMU CLOBAMU HA 5A3bIKe (DOPMATbHBIX
2pamMmamux — mepmunanvhole cumeovt V'T);

® IIpaBUJI, KOTOPBIC MO3BOJIIOT CTPOUTH U3 JTUTEPOB alipaBUTa HOBBIC CJIOBA,
TaK Ha3bIBaCMbIC TIPAaBWJIA TIOPOKICHUS CJIOB WM HIACHTH(UKATOPOB,
IpeIonpeAcTIEHHBIX HICHTU(PUKATOPOB WM CJIOBapsl KIFOUEBHIX CIIOB U
HpOYNX MICHTH()UKATOPOB Ha3bIBaeMble UMEHAMHM (Ha SA3bIKE (POPMANbHBIX
cpamMmamux — Hemepmunaivhole cumeoast NT);

® TIPaBWJI, KOTOPBIC IIO3BOJISAIOT cOoOMpaTh W3 WMEH W KIIOUEBHIX CIIOB
BBIDOKCHHUS, HA OCHOBE KOTOPBIX CTPOSATCSA TIPOCTBIE U  CIIOXKHBIC
MIPEIOKCHHS, TaK Ha3bIBaGMbIC TPABWIIA TIOPOXKICHUS ONEPATOPOB WIIH
NpEVIOKEHUH (Ha s3blKe (POPMANBHLIX 2PAMMAMUK — MHONCECEO
npooykyuonnwix npasui P euda a—f, 2c0eax VN NT) u 5 (VNNT));

e S —11eneBo (Ha4aNbHBIN) CUMBOI TpamMMaTHKu S5 VN.
MHnooicecmeo npasun nopo;icoerUs C108, BblPaAN*CeHUU U NPeOI0AHCEHUU
HA3bI8AIOM ZPAMMAMUKOU (hOPMATbHO20 A3bIKA UNU POPMATbHOU
2PAMMAMUKOU.
S3bIK, 3aaaHHbBIN rpammatukon [T o6o3Hauaetcs kak L(I).

dopmainibHas rpammatuka [T onpenensiercs kak yerBepka I'(VT,VN,P,S).
3ameuanue! Angasumol mepMuHaIbHLIX U HEMEPMUHATLHBIX SPAMMAMUK He

nepecexaiomesi: VTNVN=D.

OnHako rpaMMaTHKa eCTECTBEHHOTO S3bIKa, MOJA00HO HAyKaM O MPHPOJIE C
M3BECTHON CTEMEHBIO JOCTOBEPHOCTH OIMUCHIBAET M 000O0IIACT pPEe3yJIbTaThl
HaOJIFO/ICHUI 32 €CTECTBEHHBIM SI3BIKOM KaK 3a SIBJICHUEM OKPY)KAIOIIET0 MHUPA.
XapakTepHbIe ISl TPAMMATHKH €CTECTBEHHBIX SI3BIKOB MCKITIOUCHUS M3 TIPABUI
CBUCTEILCTBYIOT O TOM, 4TO 3a)UKCHPOBAHHAS B T'PaMMAaTHKE S3bIKa CHCTEMa
MIPABHJI HE MOXKET B TOYHOCTH OITUCATh BCE 3aKOHOMEPHOCTH PA3BUTHS SI3bIKA.

bakyca-Haypa ¢opmsbl (BH®). Mertasaspiku XoMCKOro u XOMCKOTO-
[lyTieHOepke UCMONB30BATMCH B MAaTEMAaTUYCCKOW JIUTEpaType IpH
OMHCAaHUU TMPOCTBIX AaOCTPAKTHBIX S3BIKOB. MeTas3blK, IPEII0KCHHBIN
bakycom u Haypom, BHepBbIe HCHOJB30BAJCS ISl OMHMCAHUS CHHTAKCHCA

34



peanbHOro si3blka mporpammupoBaHusi Asnron 60. Hapsny ¢ HOBbIMEH
0003HAYEHUSIMH METAaCMMBOJIOB, B HEM HCIIOJIb30BAJIUCH COJEPKATEIbHBIC
0003HAaYEHUsI HETEPMHUHAIOB. DTO CHIENAN0 ONHMCAHHWE S3bIKa HArJsigHee U
MO3BOJIJIO B JIAJbHEWIIIEM IIMPOKO HKCHOJIb30BAaTh JTaHHYK) HOTAUUIO JIA
OMMCAHUS pEaJbHBIX SI3BIKOB MPOrpaMMUPOBaHUs. bBbUIM HCIOIB30BaHbI
ciemyronue 0003HaUYCHNUS:
* CHUMBOIJI «::=» OTAEISAET JEBYIO YaCTh MpaBuiia OT MIpaBoi (MHOTIa BMECTO
3HAKa CTapbIX MOHOTPAPUI «::=» CTABST 3HAK «—>» WIH «=>»);
* HETepMHUHAJIBI 0003HAYAIOTCA MPOU3BOJIBLHOM CHMBOJIBHOW CTPOKOM,
3aKJIFOUCHHOM B YTIJI0BBIE CKOOKH "<" 1 ">";
* TEpPMHUHAJIBI - 3TO CUMBOJIbI, HCIOJIb3YEMBIE B OITUCHIBAEMOM SI3BIKE;
* K&XJ10€ MPABUIO ONPEAEISIET MOPOKIACHUE HECKOJIBKUX abTEPHATUBHBIX
LEMOYEK, OTAEISIEMBIX APYT OT APyTra CUMBOJIOM BEPTUKAIBHOU uepTsl "|".
[Ipumep onucanusa uaeHtudukaropa ¢ ucnosibzoanueM bHO:
» <oykBa> :: = A|B|C|D|E[F|G/H|I|J|K|LIM|N|O|P|Q|R|S|T|U|V]|
WIX[Y|Zlalblc|d[e[flglnlili|k|ljminlolplalris[t]ulviwixlylz
» <uudpa> :: =0|1|2|3|4|5/6]7|8|9
* <uneHTUuPUKaTOp> ::= <OyKBa> | <uaeHTU(PUKATOP><OYKBa> |
* <uneHtudukarop><uuppa>
Pacummpennsie bakyca-Haypa ¢popmbl (PBH®). Meras3biku,
MIPE/ICTABJICHHBIE BBIIIE, MO3BOJSIOT OMHUCHIBATH JIOO0ON cuHTakcuc. OpHaxo,
JUTSl IOBBILIEHUSI y1I00CTBA U KOMITAKTHOCTH OINUCAHMUS, 1[€JIECO00Pa3HO BECTU B
A3bIK  JONOJIHUTENIbHbIE  KOHCTPYKIMU. B 4YacTHocTH, cHenuaibHbIC
METAaCMMBOJIbI ObUIM pa3pabOTaHbl Jisi OMHCAHUS HEoOS3aTENbHBIX IIETIOYEK,
MOBTOPSIOIIMXCSA ~ IIETIOYEK, O00S3aTeNbHBIX  AJIbTEPHATUBHBIX  IIETIOYEK.
CyliecTBYIOT pa3jIMuHble paclIupeHHble (OPMbI METasI3bIKOB, HE3HAYUTEIHHO
oTIMyaromuecs Apyr ot jpyra. Mx pa3HooOpasue 3adactyio OOBSCHAETCA
KeJaHUEeM Ppa3padOTUUKOB SI3bIKOB MPOrPaMMUPOBAHMS TO-CBOEMY OIKUCATh
co3naBaeMblil s3bIKk. K mpumepam Takux IIMPOKO H3BECTHBIX METas3bIKOB
MOXHO oTHecTH: MeTas3blk PL/I, merasspik Bupra, wucmonb3yemblii mpu
omrcann Monynbi-2, Mmetas3blik Kepuurana-Putum, ommceiBarommii C cwm.
MpWIOKEHUE 2. 3a9aCTyI0 TaKUe SI3bIKK HA3bIBAIOTCS PACIIUPEHHBIME (hOpPMaMHU
bakyca-Haypa (PBH®).
B wacrnoctn, PBH®, wucnons3dyembie Buprom, uMeEOT criemyronmme
O0COOEHHOCTH:
e kBajpaTHble CcKOOKH "[" um "]|" o3HayalwT, 4YTO 3aKIIOUYEHHAs B HHX
CUHTaKCUYECKasi KOHCTPYKIIMSI MOKET OTCYTCTBOBATh;

e (urypusie ckoOku "{" u "}" o3HaYAIOT ee MOBTOpeHUE (BO3MOXHO, 0 pa3);
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e kpyribie ckoOku "(" u ")" HCTIONB3YIOTCS 1711 OTPAHUYECHUS ATbTEPHATUBHBIX
KOHCTPYKIIUH;

e codeTaHue (UTYPHBIX CKOOOK M Kocou uepTsl "{/" u "/}" ucnonwszyercs s
0003HaUeHUsI TOBTOpEHUsA OAUH U Oonee pa3. HerepMuHanbHBIE CHMBOJIBI
MU300PKAIOTCS  CIIOBAMH, BBIPAXKAIOMIUMUA WX WHTYHTHBHBIA CMBICT U
HAIMCAHHBIMU Ha PYCCKOM SI3bIKE.

Ecnu HeTepMuHan COCTOMT M3 HECKOJBKHX CMBICIOBBIX CIIOB, TO OHH
JOJKHBI OBITh HAMKMCAaHbI CIUTHO. B 3TOM cilydae Jijisi MOBBIIIEHUS YA0OCTBA B
BOCIIPUATUHN (pa3bl 1EIecO00pa3HO KaxJA0€ €€ CIOBO HAaYMHATH C 3aryiaBHOM
OykBbl WJIM pa3fendarb cjoBa BO (pa3ax CHMBOJOM MOJYEPKUBAHUS.
TepMuHaBHBIE CUMBOJIBI HM300paKAIOTCS CJIIOBAMH, HANMMCAHHBIMA OyKBaMH
JaTUHCKOTO andaBuTa (3ape3epBUPOBAHHBIC CJIOBA) WJIM IEMOYKAMU 3HAKOB,
3aKIIOYECHHBIMU B KaBbIYKH. CHHTAKCHMUECKUM TpaBUJIaM MPEIIIECCTBYET 3HAK
"$" B Hagame ctpoku. Kaxmoe mpaBmiio OKaHYMBaeTCsS 3HAKoM "." (Touka).
JleBass 4acTh mpaBWiIa OTHEISETCSs OT IMpaBod 3HakoM "=" (paBHO), a
albTepHATUBBl - BepTUKalbHOM ueptoir "|". DroT Bapmant PBH® u Oyaer
WCIIONIL30BAThCA ISl OMKMCAHUsl CHHTAKCHCA SI3bIKOB B JIabopaTopHO pabote. B
COOTBETCTBUM C JAHHBIMU IIpaBUJIaMH CHHTAaKCUC uAeHTU(]UKaTopa Oyler
BBITJISIZIETD CIAEAYIOIIUM 00pa3oM:

* $ OykBa =

CATTBTCTDTE TG T H YK LM N O P QR

ST UV W XY Z o e d e g e

R e AT R R P B
$ wappa ="0""1""2""3"|"4"|"5"|"6"|"7"|"8"|"9".
$ unerTuduxarop = OykBa {OykBa | mudpa}.
2.2.  OcHosbl s3bika C++ Builder

s mepenaun CBOMX MBICIIEN YEJIOBEK HCHOJIB3YET PE€UYb B YCTHOW WU
nucbMeHHOM ¢opme. Ecau B mUCBMEHHOM, TO HEOOXOJMMO 3HATh OYKBHBI,
yTOOBI COCTaBUTH CJIOBA, TAaKX€ M TpaMMaTHUUECKHE MpaBujia sl TOYHOM
nepefayd  MbICIM B BuAe TnpemioxeHus. IIporpamma, cocTaBiieHHas
MPOTPAMMUCTOM — TPOJYKT TMO3BOJISIFOIIMN Pean3allii0 €ro MbICIEH B BHUIE
TEKCTa, MOITOMY HaYHEM C pacCMOTpeHus andasuTa s3bika C++ Builder.

AadaBur sa3pika C++ Builder. Andasur s3eixka C++ Builder Bkimtouaer:
e 26 CTPOYHBIX, 26 3ariiaBHBIX CUMBOJIOB JIATUHCKOTO ai(aBuUTa U CUMBOJ
MTOTYCPKUBAHMS «_»;
e ApabGckue yucna 0...9;
o Crenyronye TOCIEIOBATEIPHOCTH CICIHAIBHBIX CHUMBOJIOB H OYKB
andaButa cM. Tabmmiy 1. 0Opa3yrOT MHOKECTBO CHMBOJIOB OTIEPAITHiA
36



(4acTh 13 HUX B 3aBUCHMOCTH OT KOHTEKCTa MOXET OBITh MCIOJb30BaHa B
KauecTBe paszienurenei):
CrnenuanbHble CHMBOJIBI, Ucnionb3yeMble B C, C++ u C++ Builder

Tabnuma 2.1.
, ! I= | |= % %= &
&& &= 0 * *= + + =
- - -= -> >* . * /
/= " < << <= <<= > >>
>= >>= == ?: [] N N= —
| # Hi sizeof new delete typeid | throw

Buumanne! CruMBOJIBI CTPOYHBIE U 3aITIABHBIE B 3aIIUCSAX Ha SI3bIKE
C++ Builder 3raunmsbl B oTiimuue ot si3bika [lackans 1 HEKOTOPBIX
JIPYTUX SI3BIKOB.

JlekceMbl M HACHTUPUKATOPHI. Hanmenpias nenennmas
KOHCTPYKIUS S3bIKA, IOCTPOEHHAsA U3  OJHOIO WM TOCIEA0BATEIIBHOCTH
CHUMBOJIOB, Ha3bIBAIOT JICKCEMOM.

NnentudukaTopoM Ha3bIBAIOT JIEKCEMY, 0003HAYAIOIIYI0 MMEHA METOK,
NEPEMEHHBIX, KOHCTAHT, (PYHKIINH, KOHCTPYKTOPOB, AECTPYKTOPOB, KJIACCOB U
JIPYTUX KOHCTPYKUUN A3BIKA.

N nentudukaTopsl B IporpaMMe KeaaTeabHO OObSIBISTh TOBOPSIIUMHU (110
CMBICITY UTO AEJAET WU ISl UETO HYKEH UACHTU(PUKATOP) UM IO BEHI'€PCKOM
HOTalUU (U3 HaYalIbHBIX OYKB BBIPAXKECHUS UJIU COYETAHUS CJIOB).

B wunentudukaropax He JOMYCTUMBI CHMBOJ MpoOes, OOBIYHO €ro
3aMeIlaeT CUMBOJI O JYEPKUBAHHUS.

He nomyckaetcsi, 4TtoObl HAEHTU(UKATOP TMOJIH30BATENSI COBMAAaN C
KJIFOUEBBIMU CJIOBaMH, WM KOHCTPYKUMSIMH SI3bIKa BBIJACT COOOIIEHUE 00
omuOKe, U HE KeTaTeIbHO, YTOObI UACHTU(UKATOP MOJIB30BATENS COBIAAAN CO
CTaHJAAPTHBIMU (PYHKUUSMH $3bIKA, MOXKET MPUBECTH K HEMpPEICKa3yeMbIM
IIPOLIECCAM.

JlnuHa uaeHTudUKaTOpa UMEET OTpaHWYEHUs, KeaaTeabHo He Oonee 20
CUMBOJIOB M3 Pa3JIMYHBIX COOOpaKeHM U W3  ONbITa  ONBITHBIX
IPOTrPaMMHUCTOB.

MHO0XeCTBO JIEKCEM, COOTBETCTBYIOLIEE MHOKECTBY CUMBOJIOB OIlepaluii
U paslieJuTeNe, CTpPOUTCS Ha OCHOBE Habopa CrelHalbHbIX CUMBOJIOB U OYKB
andasuta. EQMHCTBEHHOE MPABWIO CIOBOOOPA30BaHUS MJisi 3TUX KaTEropuil
JeKCeM 3akiiovyaerca B 3aJaHUM (UKCHUPOBAHHOTO MHOXKECTBAa CHMBOJIOB
Omnepaluni U pa3IeiIUuTENEH.

IlepemMeHHBIE U KOHCTAHTHI. Nmst nepeMeHHON Wi KOHCTaHTHI B
IpOorpaMMe Ha3bIBAlOT  MJIEHTU(UKATOPOM.
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JIro6as mHpOpMAaIUs B MPOrpaMMe XPaHUTCS B IEPEMEHHBIX H KOHCTAHTaX.
IlepeMeHHBIE M KOHCTAaHTBI MOTYT XPAaHHMTh KakK IIPOCTbIE JaHHBIC: YHCIIA,
CUMBOJIBI, CTPOKH, — TaK M CJIOKHBIE CTPYKTYpPBI, HAIPUMEDP, TOMALIHUHN aJpec
C 4YETBIPbMS COCTABIAIOIIMMHU (Ha3BaHME TOpoJa U YJHLBI, HOMEpP JOMa H
KBapTHUPbI) WM JAKE Pa3INYHbIE OOBEKTHI.

Ilepen TeM Kak MEPEMEHHYIO WJIM KOHCTAaHTY MCIOJIb30BaTh, €€ CIECIYET
00BsSBUTH (MACHTU(ULIMPOBATH WU JACKIApUpOBaTh). TO €CTh, MEPEMEHHYIO
HAJ0 SIBHO OMHUCATh B TEKCTE MPOTPaMMBbI, YKa3aB MPU 3TOM €€ UICHTHU(PHUKATOP
U THII.

Korna mporpamma OyneT OTKOMIMIMpPOBAaHA M 3aIlyll€Ha, JUIS KaKIOW
NEPEMEHHOM WJIM KOHCTaHT€ B MAaMITH KOMIIbIOTEpa OYIET BBIJIEICHO
crienualibHOE MecTO. JJIs urcen 3TO MOKET ObITh YeThIPE UJIM BOCEMb OANTOB, a
JUISL CTPOK — 3a/IaHHAasi BaMU JIJIMHA.

Ecnu mepeMeHHas Wiy KOHCTaHTa He Obula OOBsIBIEHA 10 €€ MEPBOIO
UCIIOJIb30BaHUsA, HAmpUMep, JUIsl 3allMCM B HEE KOHKPETHOIO YHCIA, TO
KOMIOWIATOP MpPH TPAHCISIMM HMCXOJHOTO TEKCTa BBIAACT COOOLIeHHE 00
omuoke: Undefined symbol <ums nepemennoir>.

JTO 03HAYAET, YTO NIEPEMEHHAs ¢ TAKUM-TO UMEHEM HE OIpE/EIICHA.

Tun nepemeHHoi WM KOHCTaHThI. Kaxknas nmepeMeHHas 10JDKHA UMETh
THUII, ONPENENSAIOMNNA, Kakoro poga HHQpoOpManus B HEH XpaHUTCA. Tunom
MEPEMEHHON MOXET OBIThb YHCJIO, CTPOKAa M BCEBO3MOXHBIE CIIOXKHBIE
CTpYKTYpbl. [Ioka paccMOTpUM MPOCTHIE TUIIBI.

Tabmnma 2.2.
YHCII0 .
Tun gaHHbIX - Jlnama3oH 3HAYEHHUH
char CHUMBOJIBHBIN 8 -128 .. 127
unsigned char be3 3HaKa CUMBOJIBHBIH 8 0..255
short int be3 3HaKa ekl 16 | -32768 . 32767
KOPOTKOM JTHHBI
unsigned int be3 3Haka 1esnblii 32 0 .. 4294967295
int Lenbii 32 —2147483648 .. 2147483647
long IenpIii IBOMHOMN JTHHBI 32 —2147483648 .. 2147483647

bes 3Haka nenwrit
JBOWHON INHEBI

unsigned long 32 0 .. 4294967295

Llenplif ABaXkKabl ABOMHOMN

: (963 63

long long int JRi— 64 (2°°-1) .. 2>-1

unsigned long long | be3 3Haka tesnbrit 64

. . 64 0. 21

int JBAYK/IBI IBOMHOM JUTMHBI

float BerecTBeHHBIIH 32 3.4E-38 .. 3.4E38

double BemecTseH b ABOHHOM 64 1.7E-308 .. 1.7E308
JUTUHBL

long double BemecrBenusii nsaxasr | 80 3.4E-4932 .. 3.4E4932

38



IBOWHOMN IMHBI

_Bool Jloruueckwii 1 true(1), false(0)

Jns OoOBSBICHUS MPOCTHIX YHCIOBBIX THIOB CM. Tabj. 2.2. MOXHO
HCIIOJIb30BaTh KIIIOUYCBBIC ciioBa: Signed - suaxoewii, UNSigned - 6essnaxossiil,
short - kopomkoe, long - onunno u double — dsoiinoe. KimoueBoe ciioBo Signed
MOXHO HE MHCaTh, T.K. MO YMOJYAHHUIO OHO JTOOABISIETCS K OCHOBHBIM THIIaM
s3bIKa. S3bIk C++ UMeeT clieAyronue IpocThlie TUIBL: char — cumesonvbhbiil, INt —
yenvi, float — sewyecmeennviii u double — sewyecmeennoe osotinoi onunor.

IIpocTble THIBI JAaHHBIX ajJdropuTMuueckux si3bikoB C u C++,
OtMmetnM, uto A3eik C++ Builder MOJJICPKMUBAET BCE TUIIBI JaHHBIX si3bIka C++,
OJIHAKO HMMEET TECHbIC APY)KECKHEe KOHTaKThl ¢ s3pikoM Delphi, cymectByer
IpaBuiIa Mepexo/1a v Mpeoodpa3oBaHus O KOTOPHIX MOMACT pedb HIKE.

C++Builder He mo3BosisieT MOCPEICTBOM H3BECTHOTO KIIOUEBOTO CIIOBA
typedef mpocTO TEpeonmpeneNuTh HEKOTOPHIE CIIOXKHBIE THUIBl JaHHBIX
Oo0bexTHoro Ilackams. CH++Builder peanusyer Takue pacliMpeHHbIE THIIBI B
BUJIe¢ OOBIYHBIX WJIM IIA0JOHHBIX KiaccoB (template class). Kaxapiii Taxoit
K1acc (0 KiIaccax pedb IOWJET II0TOM) COJEPKUT BCE HEOOXOJAUMBIC
JIeCTPYKTOPBI, CBOHCTBA W OOBEKTHBIE METOABL. MHOTHE
koMroHeHTbl VCL HCHONIB3yIOT pealn3alfio PACIIMPEHHBIX THIIOB, a KpOMeE

KOHCTPYKTODBI,

TOT0, OHU TPeOyIOTCA MpU pa3pabOTKEe HOBBIX KOMIIOHEHT Ha 0a3e OpUTrMHAJIOB
u3 Delphi.

Hwxe mpuBomutcs cBomHas Tabmuma 2.3. BCTpoeHHBIX TuroB Delphi u
cooTBeTCTBYOIMMX UM TUOB C++Builder:

Bcerpoennsie turbl Delphi u cootBerctByromue um turnbl C++Builder

Tabmuma 2.3.

Delphi J1iHA ¥ 3HAYEHHUS C++Builder Peanu3anus
Shortint 8-O6uroBoe 1enoe char typedef
Smallint 16-6utoBoe 11e110€ short typedef
Longint 32-6uTOBOE 11E]T0C long typedef
Byte 8-6urtoBoe 11emoe O6e3 3HaKa unsigned char typedef
Word 16-6uToBoe 1e10e 6e3 3HaKa unsigned short typedef
Integer 32-6urtoBoe 1enoe int typedef
Cardinal 32-6urtoBoe 1enoe 0e3 3HaKa unsigned long typedef
Boolean true/false bool typedef
ByteBool true/false niu 8-6uroBoe 1eN0€E OC3 unsigned char typedef

3HaKa
WordBool true/false unu 16-6utoBoe 1enoe 6e3 unsigned short typedef

3HaKa
LongBool izjji;alse i 32-6uTtoBoe 1enoe 0e3 unsigned long typedef
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AnsiChar 8-0MTOBBIN CHMBOJI 0€3 3HaKa unsigned char typedef
WideChar | CioBo - cumBon Unicode wechar t typedef
Char 8-0MTOBBII CHMBOJI char typedef
String Texcrosas ctpoka Delphi AnsiString typedef
Single 32-0UTOBOE IIABAIOIICE YHCIIO float typedef
Double 64-0uTOBOE ITABAIOIICE YHCIIO double typedef
Extended 80-6uToBOE IITaBaIOIIEE YHCIIO long double typedef
Real 32-61TOBOE ILIABAIOIICE YKHCIIO float typedef
Comp 64-61TOBOE ILIABAIOIICE YKMCIIO double typedef
Pointer 32-0uTOBBII yKa3aTesb void * typedef
PChar 32-0UTOBBII yKa3aTeab Ha CHMBOJIBI O€3 unsigned char * typedef
3HaKa
PansiChar 32-Ourosgii ykasarents #a ANSI unsigned char * typedef
CHMBOJIbI 0€3 3HaKa
Set MmuoxectBo 1..32 Gaiir set<type, minval, template
maxval> class
AnsiString | TexcroBast ctpoka Delphi AnsiString class
Variant BapuanTtHoe 3HaueHue, 16 Oait Variant class
TdateTime 3HadeHHE JIaThl K BpeMEeHH, 64-0MTOBOE TDateTime class
IUTaBaIOLIEe YHUCIIO0
BamroTa, 64-0MTOBOE I71aBaIOIIEe YUCIIO,
Currency Currency class
4 uu¢psl MOCIIE TOUYKH
2.3. Onepauun s3pika C
Onepanuu sizpika C
Tabnuma 2.4.
Onepanus | Onucanue ‘ IIpuopurer | Accoumnauus
IlepBHYHBIE M OCT(PUKCHBIE ONIEPALNH
[ MHJIEKCallUsl MacCUBa 16 clieBa HaIlpaBo
0 BbI30B (DYHKIIMH 16 CclIeBa HAIIPaBO
: 9JIEMEHT CTPYKTYPbI 16 clieBa HaIlpaBo
-> DIIEMEHT yKa3aTelst 16 CclIeBa HAIIPABO
++ NOCT(UKCHBIH NHKPEMEHT 15 CJIEBA HAIIPABO
-- MOCT(QUKCHBINA JIEKPEMEHT 15 CJIEBA HAIIPABO
OaHoMecTHBIE Onepanuu
++ pePUKCHBIA HHKPEMEHT 14 crpaBa HaJeBO
-- pePUKCHBIN TEKPEMEHT 14 cIpaBa HaJIEBO
sizeof pa3mep B OaiiTax 14 crpaBa HaJeBO
(Trm) MPUBEJECHUE THUIIA 14 CITpaBa HAJIEBO
~ nopaszpsiinoe NOT 14 CIIpaBa HaJIEBO
! normgeckoe NOT 14 cIpaBa HaJIEBO
- YHapHbI MUHYC 14 cIpaBa HaJIEBO
& B3SITHE aJpeca 14 CIIpaBa HaJIEBO
* pa3bIMEHOBaHUE yKa3aTelsl 14 CIpaBa HaJIEBO
JIByXMecCTHbIE H TPeXMeCTHbIE onepauuu

40




My.TIbTI/IHJII/IKaTI/[BHLIe

* YMHOXEHHE 13 CJIEBA HAIIPABO
/ JeJIeHue 13 CJIeBa HAIPaBo
% B3SITHE TI0 MOJTYJTIO 13 CJIeBa HAIIPABO
AJIUTHUBHBIE
+ CIIO’KEHHE 12 CJIeBa HAIIPABO
- BBIYUTAHUE 12 cJieBa HaIpaBo
Iopa3psigHoro caBura
<< C/IBUT BJIEBO 11 CJIEBA HAIIPABO
>> CIBUT BIIPaBO 11 CJIeBa HAIPaBo
OTHoleHust
< MEHBIIIe 10 CJIeBa HAIPaBo
<= MEHBIIIC WU PABHO 10 CJIeBa HAIIPABO
> Ooubie 10 CJIeBa HAIIPABO
>= OOJIBIIIE WITH PABHO 10 CJIeBa HaIpaBo
== paBHO 9 CJIeBa HAIIPABO
I = HE PaBHO 9 CJICBa HAIIPABO
Ilopa3psianbie
& nopaspsigHoe AND 8 CJIeBa HaIPaBo
N nopazpsgHoe XOR 7 CJIeBa HAIIPaBo
| nopaszpsiinoe OR 6 CcJIeBa HAIIPABO
Jloruyeckue
&& noruyeckoe AND 3) CJIEBA HAIIPABO
| noruueckoe OR 4 CclIeBa HaIPaBo
YciaoBHbIE
?: | ycnosHas onepanus E | cripaBa HaneBo
IIpucBauBanus
= MIpYCBalBaHUE 2 CIpaBa HaJIEBO
*= IIPUCBOCHUE IPOU3BEICHUS 2 cIpaBa HaJeBO
= MIPUCBOCHNE YaCTHOTO 2 cIpaBa HaJIEBO
%= IIPUCBOCHHUE MOJYJISI 2 cIpaBa HaJeBO
+= IIPUCBOCHHUE CYMMBI 2 crpaBa HaJeBO
-= MIPUCBOCHUE PAa3HOCTH 2 cIpaBa HaJIEBO
<<= IIPUCBOEHHUE JIEBOTO CIBHUra 2 crpaBa HaJeBO
>>= NPUCBOCHUE PABOI'0 CJABUIA 2 crpaBa HaJICBO
&= npucoernne AND 2 CIIpaBa HAJIEBO
A= npucoerne XOR 2 CIpaBa HaJIEBO
|= npucoerne OR 2 CIIpaBa HAJIEBO
, 3ansiTas 1 clieBa HaIlPaBo
Apudpmerudeckue ornepauum. Apudmernueckue onepanuu

NPUMEHSIOTCS] K BEUIECTBEHHBIM, IIEJIBIM YUCIIaM U ykazareiasMm. OmnpeneneHsl
cienyrone OMHapHbIe apUPMETHICCKUE OTICPAIIHH:

Jlnst  apudMeTHYECKUX Omepaiuii JeUCTBYIOT CIEAYIOIIUE TpaBHiIa.
bunapHbie onepanuu cioxeHus (+) U BbIYUTAHUS (-) IPUMEHUMBI K LEJNbIM U
JIEMCTBUTENLHBIM YHCIIaM, a TAKXKeE K yKa3aTelsIM.

B onepanuu cinokeHHsl ykazaTeleM MOXET ObITh TOJbKO OJIMH U3 ABYX
ornepa”aoB. B aTom ciyuae BTOpo omepaHj JAOJKEH OBITh LIEJIbIM YUCIIOM.
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VYkazarenb, y4aCTBYIOIMIUN B OTIEPAIMH CIIOKEHUS, JOJKEH OBITh yKa3aTeaem
Ha 3JIEMEHT MaccuBa. B aTom cimydae go0aBieHre K yKaszaTelto LEeJIoro yucia
HKBUBAJICHTHO CIBUTY yKa3aTeJsl Ha 3aJaHHOE YUCIIO AJIEMEHTOB MAacCHBA.

B omepanuu BbluMTaHMS yKa3aTeldb Ha DJIEMEHT MacCHBa MOXET OBITh
MEePBBIM OMEpaH/ioM (TOrJa BTOPOM oOmepaHa - IEJI0€ YKHCIO) WM 00a
omepaHia MOTYT OBITh YyKa3aTelnsiMH Ha »JJIEMEHTbl OJIHOTO MAacCHBa.
Brruntanue u3 ykaszaTelns LIEJIOT0 YMciia SKBUBAJICHTHO CIABUTY yKaszaTess Ha
3aJJaHHOE YHCJO DSJEMEHTOB MacchBa. BpluMTaHue [BYyX YyKaszaTeneu
BO3BpAILIAET YHUCJIO JJIEMEHTOB MACCHBA, PACIOJIOKEHHBIX MEXKIYy TEMH
AJIIEMEHTaMH, Ha KOTOPbIE YKa3bIBAIOT YKa3aTelu.

B onepanusax ymHoxxenus (*) u nenenus (/) onepaHabl MOTYT OBITh JTIOOBIX
apuMeTHIeCKUX THUIMOB. [IpW pa3HBIX THMAaX OMEPAaHIOB MPUMEHSIIOTCS
CTaHJAapTHBIC TpaBWja aBTOMATHYECKOTO MPHUBEICHUS THUIOB. B omepamuu
BBIUMCJICHHS B3sATHE MO MoAyiio (octatka oT neienms) (%) oba omepanma
JOJDKHBI OBITH TIETBIMA YHCITAMH.

B onepanusix neneHus v BHIYUCICHUS] OCTaTKa BTOPOU OMEpaH]l HE MOXKET
ObITh paBeH HyJt0. Eciiu 00a onepania B 3TUX ONepalusixX IeJble, a pe3ysibTar
JIEJICHUST SBJIICTCSI HE II€JIbIM YHUCJIOM, TO 3HAK pe3yJbTaTa BBIYUCICHUS
OCTaTKa COBIAJACT CO 3HAKOM TEPBOTO OINEpaH/a, a s ONepaluu JATICHUs
UCITIOJIB3YIOTCS CIIEIYIOLIME TTpaBuia;

Ecnu nepBbli M BTOPOM OmNEpaHJ HMMEOT OJWHAKOBBIE 3HAKH, TO
pe3ynpTaT OMepaluu JeNCHUs - HauOoibllee IeJ0e, MEHbIIEe HCTUHHOTO
pe3ynbTara JieJeHusl.

Ecnu nepBblld 1 BTOpOM OIEpaH] MMEIKOT PAa3HbIE 3HAKU, TO PE3yJIbTaT
omepanuy JCJICHUs - HauMEHBIIee Iesioe, OOJblliee MCTUHHOTO pPe3yJibTara
nenenusi. OKpyIJICHHE BCETIa OCYIIECTBISETCS M0 HAPABICHUIO K HYJIIO.

OmnpeneneHsl cleayonme yHapHble apu(MEeTHIECKUE ONIEPAIINH:

HexoTopble yHapHBIe onepanus aairopurmuyeckoro sizbika C++ Builder
3ameuanue. YuapHuvie onepayus umeen camvlli 8bICOKUU npuopumen, u

npu pabome ¢ HUMU HCeNamenbHO 6ce20a Y4iecmy Mo 00CMOAmMeIbCMEO.
VYHapHble omnepauuu HHKpeMeHTa (++) u JeKpeMeHTa (--) CBOMSTCS K
yBeNMYeHUIo (+) Wid yMEHbIIEHUIO (-) omepaHna Ha eauHuiy. Onepanuu
MPUMEHUMBI K OTIEpaH/laM, TPEICTABISIONMUM COOON BBIPAXKEHUS JIFOOBIX
apupMETUUYECKUX TUIIOB WJIM THUIMA yKazarens. [Ipudem BbIpakeHHE JTOJHKHO
ObITh MOAUPUUIUPYEMBIM L-3HaueHUEeM, T.€. IOJDKHO JIONYCKAaTh W3MEHEHHE.
Hanpumep, ommOo4YHbIM sBIsIETCA BbIpakeHue ++(at+b), mockonbky (a+b) He
SBJISIETCS IEPEMEHHOM, KOTOPYIO MOKHO MOJU(PUITUPOBATS.
Omneparun MHKPEMEHTAa M JICKPEMEHTa BBIMIOJTHSAIOTCS OBICTpee, YeM
OoObIYHOE CJIOKeHHWE W BblyuTaHue. [losTomy, eciam mepemMeHHas a JOHKHA
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OBITH yBEJHMYEHA Ha |, Jydllle NPUMEHUTH omnepauuro (++), 4eM BBIPAKECHHS
a=a+1 wim oneparop a+=1.

Eciu onepamuss MHKpeMeHTa WM JIEKpeMEHTa IOMeElIeHa Mepe
NEePEeMEHHOM, TOBOPAT O mpedUuKcHOM (opme 3amucu HWHKPEMEHTa WM
nekpeMeHTa. Ecnu onepanusi MHKpEMEHTAa WM JEKPEMEHTa 3amKcaHa Mocie
NEPEMEHHO, TO TOBOPSAT, 0 MocThuKcHOU (opme 3amucu. [Ipu npeduxcHoM
dbopMe nepeMeHHas CHauada YBETUUUBACTCS HIIM YMEHBIIAETCS HA SUHUITY, a
3aTeM 3TO €€ HOBOE 3HAYEHHUE MCIOJIb3YETCS B TOM BBIPAXKEHUHU, B KOTOPOM
oHa BcrpeTmwinach. [Ipu moctdukcHoOi (opme B BBIPAKEHUM HUCIOJIb3YETCS
TEKyllee 3HauyeHHWE TMEPEMEHHOM, M TOJBKO TIOCIIe JTOT0 €€ 3HayeHue
YBEJIMYMBACTCS WIM YMEHBIIACTCS HA CAUHUILY.

Hanpumep, B pe3yabpTaTe BBIIOJHEHUS ONEPATOPOB:

int i =1, J;

J o= 144+ * di4+;
3HaYeHHe NepeMeHHOM 1 Oyaer paBHO 3, a mepemeHHoi j = 1. Omeparop,
IpUCBaMBAIOIIMI 3HAUCHHE MEepeMeHHOW ] Oyner paboTaTh ClEIyIOIIUM
o0pa3oM CHauaja 3HA4€HWE 1, paBHOE 1, YMHOXHUTCS camMO Ha cels U
NPUCBAaUBACTCA |, 3aTEM 3HAYCHUE 1 YBEIMYHUTCS HA | B pe3ynbpTrare mepBoi
olnepaluyyd MHKPEMEHTa M €lle pa3 yBEJIMYUTCS Ha | B pe3ysibTare BTOPOM
olrepalyy HUHKPEMEHTA.

Ecnu u3MEHUTh 3TH OlepaTopsbl CIEIYIOIIMM 00pa3oM:

int i =1, J;

J o= 441 * ++i;

TO pe3ynbTaT OyJeT APyruM: 3HaueHue 1 OyaeT paBHo 3, a 3HadeHue ] = 9. B
TOM cllydae omnepaTop, MPHUCBAWBAIOIIUNM 3HAYCHHE TEPEeMEHHOW | Oyaer
paboTaTh CHEAYIOIIMM O00pa30oM: CHauajga BBITIOJIHUTCSA IepBas omepaius
WHKPEMEHTa, M 3HA4Y€HHE 1 CTAHET PaBHO 2; 3aT€M BBIIIOJHUTCS BTOpas
orepalysi MHKpPEMEHTa, U 3HaYeHHUE 1 CTAaHEeT PaBHO 3; a 3aTeM 3TO 3HAUYEHHUE 1
YMHOKHTCS CaMO Ha ceOsl.

ITopa3psinHbie onmepanuM W CABMIH. OTHU OIEpalMU IPUMEHSIOTCS K
LEJIOYHMCIEHHBIM JaHHBIM, KOTOpbIE pPacCMaTPHUBAIOTCS MPOCTO Kak Habop
OT/JIEJIbHBIX OUTOB.

[Ipu nopaspsaousix onepayusx Kaxapld OUT OJHOTO oONEpaHia
KOMOMHUpYyeTcs (B 3aBUCHUMOCTHM OT OIEpaluu) C OJHOMMEHHBIM OHUTOM
apyroro, maBasi OWT pe3ynbrara. [Ipu eIWHCTBEHHOW OJHOMECTHOMN
NOpa3psAAHON omepaluy — OTPULIAHUU (~) — OUTBI pe3yjbTaTa SBISIOTCS
MHBEpCHUEN COOTBETCTBYIOIINUX OUTOB €€ OnepaH/a.

[Ipu cosuce 6160 GUTHI MEPBOro OlEpaH/a MEpPEeMeIalTcsa BIEBO (B
CTOpPOHY CTapIlIUX OMTOB) Ha 33JJaHHOE BTOPBHIM ONEPAHAOM YHCIIO MO3UIUH.
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Crapmme OUTBHI, OKa3aBLIMECS 3a MpeaeiamMHu pa3psIHOM CETKH, TEePSIOTCS;
CIpaBa pe3yJbTaT JAOMOIHIETCS HYJISIMU.

PesynbTaT codsuca 6npaso 3aBUCUT OT TOTO, SIBIAETCS JIM OIEpaH]
3HAKOBBIM WM 0€3 3HAKOBBIM. BUTHI omnepaHia MepeMelarTcsl BIPaBO Ha
3aJlaHHOE€ 4YMCIIO No3uuuid. Muaamme Outhl Tepsitorcsa. Ecnam omepany —
1[EJI0€ CO 3HAKOM, MPOU3BOIUTCS pacuiupeHue 3HaKkogo2o ouma (CTapuiero),
T. €. OCBOOOAMBIIMECS TO3UIMM TNPUHUMAIOT 3Hauenne (0 B cioyyae
MOJIOKUTENBHOTO YKcia U 1 — B citydae otpunatenbHoro. [Ipu 6e3 3HakoBoM
oTepaHie CTapinue OUTHI 3aMOTHSIIOTCS HYJISIMU.

CnBur BJIEBO SKBUBAJCHTEH YMHOXKEHHI0O Ha COOTBETCTBYIOLIYIO

CTCIICHD I[BOﬁKI/I, CABHUI' BIIpABO — JCJICHUIO. HaHpHMep,
Num = Num <<4;

ymHokaeT Num Ha 16.

Onepannu npucBaumBanms. Omnepanus nOpucBauBaHus (=) He
NpEACTaBIsACT 0COObIX TpyaHocTe. Ilpu ee BBIMNOJHEHUH 3HAYCHHEM
MIEPEMEHHON B JIEBOM YAaCTU CTAHOBHUTCS PE3YJbTAT OILIEHKU BBIPAKECHUS
cipasa. Kak y»e roBopuiocs, 3Ta ornepanus caMa BO3BpaIllacT 3HAYEHNE, YTO

ITIO3BOJIACT, HaHpI/IMCp, HaIliucarthb.
a =b = c = someVar;

[locne ucnoyiHEHHsS TakOro orneparopa Bce TpH NEPEMEHHBIX a, b, ¢
noJly4aTr 3HaueHue, paBHoe someVar. UTo KacaeTcsi OCTaJIbHBIX JECATH
orepaluii MpUCBauBaHMUsl, IEPEUNCICHHBIX B TA0JIMIIE, TO OHU MPOCTO CIYXKaT
JUISl COKpALIEHHOW HOTAlluK MPUCBAaMBAHUU ONPEIeJICHHOro Buaa. Hampumep,
s += i; DOKBUBAJICHTHO s = s + 1i;

HApyrumu cioBamu, onepaTop BpOJE x *= 3; O03HAYaeT «TEeKyIlee

3Ha4YeHHE MEPEMEHHON X YMHOKEHHOE Ha 3 IPUCBOUTH X».

3ansaras. [lomumo Toro, urto 3amsitas B C CIyXKUT pa3AeiUTENIEM
pa3IUYHBIX CHUCKOB (KaKk B CHHCKE MapamMeTpoB (PYHKIIMH), OHA MOXKET
MCIIOJIB30BaThCA U KaK olepanus. 3amsTas B 3TOM KaueCTBE TaKXKe SIBIIAETCS
pazzienuTeneM, Ho 00J1a1aeT HEKOTOPBIMU JIOTIOTHUTEIbHBIMUA CBOMCTBAMH.

Besnme, rae mnpeanosiaraercsi BBIPAXEHUE, MOXKET HCIOJIb30BATHCS
CIIUCOK BBIPaXEHH, BO3MOKHO, 3aKJIFOUEHHBII B CKOOKH (TaK Kak oreparusi-
3amsTas UMeeT HauHU3IWuK npruopuTeT). pyrumu cioamu,

BripaxeHmel , BripaxeHwmel [, ...]
Takke OyneT BbIpaKEHUEM, OLIEHKOH KOTOpOro SIBISIETCS 3HAYEHue
nocneonezo snemenma cnucka. Ilpu 3ToM onepauus-3anaras apanmupyem,
YTO OIICHKA BBIPAXEHHUI B CIUCKE OyJIeT MPOU3BOIAUTHCS MO MOPSIKY CleBa

Hanpaso. Bor 1Ba npumepa ¢ onepanuen-3ansaTon:
i++, J++;
// 3BHaueHMe BHPAaXEeHUS UITHOPUPYETCS.
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x = (J =4, 7
// x npucBampBaeTcs n + 4.

OHCpaHI/IH-?)aH}ITa}I MNPpUMCHACTCA NOBOJIBHO PCAKO, OOBIYHO TOJHKO B

+= n,

J++)

J paBHO n + 5.

YHPABJIAIOIHUX BbIPAKCHUAX ITUKIIOB.

Apudpmeruyeckue M ajredpamyeckue (PyHKIHHU.

B s3pike CH++

uMeeTcsl OONbIIOE KOJUYECTBO MAaTeMaTHYECKUX (YHKIIMM, MPUBEIEM YacCTh
HanOoJiee 4acTo MCHoJb3yeMble. i1 UX MCIOJIb30BAaHUS B TEKCTE MPOTrPaMMBI

HEOOXOJIUMO TOJKIIOYUTh 3aroJIOBOYHBIN (aij, Hampumep:
<math.h>.
Hekortopsle HanboJee 4acTo ucnosib3lyembie MaremMaruueckue Qynkiuu C++

#include

Tabnuma 2.5.
®yukn | Onucanue CuHTakcuc daiia
us
abs XA6C0J‘II—OTHO€ SHAueHHe LENOTO | .\ (intx) stalib.h

double cabs(struct complex z)
cabs Moys1b KOMIUIEKCHOTO YHclia Z struct complex {double x, y:}: math.h
long double cabsl(struct _complexl
2)
cabsl Moysib KOMIUIEKCHOTO YHCiia Z struct complex { long double X, y: math.h
h
OxpyrieHue BBepX,
Ceil HauMeHbIIee nenoe He menbire | double ceil(double x); math.h
X
OxkpyrieHue BBepx ,
Ceil HauMeHbInee 1enoe He Menbiie | int Ceil(Extended X); Math.hpp
X
OxkpyrieHue BBepx ,
Ceil HauMeHbLuee Heroe He Menbine | long double ceill(long double x); math.h
X
typedef struct {
i LlenouncnaeHHoe aeneHue !nt quot; // +~1acTHoe
Div int rem; // - ocraTok math.h
numer/denom T
}div_t;
div_t div(int numer, int denom)
Exp DKCIoHeHTa double exp(double x); math.h
expl DKCIOHEHTA long double expl(long double x); math.h
fabs AOCOIIIOTHOE 3HAYEHHE double fabs(double x); math.h
fabsl AOCOIIIOTHOE 3HAYEHHE long double fabsl(long double x); math.h
OkpyrieHue BBepX,
floor HaumMeHbIee 1enoe He menbire | double floor(double x); math.h
X
OkpyrieHue BBepX ,
Floor | maumenbiee nenoe He menpme | iNt Floor(Extended X); Math.hpy
X
floorl Oxpyrienue Beepx , long double floorl(long double x); | math.h
HauMEHBIIIEE 1eJI0e He MCHBIIE
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X
fmod Ocrarok ot aenenus X/y double fmod(double x, double y) math.h
I le fmodI(l I
fmodl | Ocrarok ot genenus X/y Ig:g ggzglz yr)nOd (long double math.h
P .
A3/CIVICT X Ha Marhecy double frexp(double X, int
frexp (BO3BpaAIIIacT) U CTEIICHD * . math.h
exponent);
exponent
P X .
. l\/gljr):\[;JsI:;?T(Bo;a :Aal;l:)c;y void Frexp(Extended X, Extended Math.h
rexp pat &Mantissa, int &Exponent); ath-hiek
creneHb Exponent
¢ fBa;H:H;Ie;(T?iI:::;:;Ey long double frexpl(long double x, thh
rexp patt int *exponent) math-
exponent
IntPow | Bo3soaut Base B 1ienyio Extended IntPower(Extended Base,
. ) Math.hpy
er crenienb Exponent int Exponent);
Labs AOGCOIIOTHOE 3HAUECHUE long labs(long int x); stdlib.h
typedef struct {
LlenouncieHHOe fAelICHUE :Ong Int qUOt_;/ﬁ / uemnoe hh
Idiv_t | numer/denom; quot — pe3ynbTaT }(;S?VI_T rem, i ocratox gg;ib.h
rém — ocraTox Idiv_t Idiv(long int numer, long int
denom);
Log HarypainbHblit gorapupm double log(double x); math.h
LnXP1 | Harypanbhsrii torapudm (X+1) | Extended LnXP1(Extended X); Math.hpy
Log2 Jlorapudm 1mo oCHOBaHHIO 2 Extended Log2(Extended X) FI\)Apath'h
logl0 | Hecatuunslii norapudm double log10(double x) math.h
Logl0 | [ecatuunslii norapudm Extended Log10(Extended X) Math.hpy
log10l | Hecatuunslii norapudm long double log10I(long double x) math.h
Logl HarypanbHblit gorapupm long double logl(long double x) math.h
LoaN Jlorapugm X 110 OCHOBaHHUIO Extended LogN(Extended Base, Math.h
g Base Extended X) ath-npf
rot [ukarueckuii casur BieBo val unsigned long _Irotl(unsigned long stalib.h
Ha count 6uToB val, int count)
i val | unsigned long _Irotr(unsigned lon
rotr [uknuyeckui CABUT BIIPABO g g_ ( g 0] stdlib.h
- Ha count 6uToB val, int count)
Makpoc Bo3Bpaiaer
Max MaKCcHMajIbHOe 3HaueHue u3 au | max(a, b); stdlib.h
b 1r00BIX THITOB
Makpoc Bo3Bpaiaer
Min MUHHMaJIbHOE 3HaueHe U3 a u b | min(a, b) stdlib.h
JIFOOBIX THUTIOB
?agﬂemeT X Ha HEIyIo Hacth double modf(double x, double
modf ipart u Bo3Bparaer ApooHYIO *ipart) math.h
9acTh. P
modfl | Pa3mensier X Ha 1eayr0 4acTh long double modfl(long double x, math.h
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ipart u Bo3Bpariaer ApooHYyIO long double *ipart)
4acTb.
[Tonnuom
oly o] +cfn—1x"* .+ et +c o]oul:.ale poly(double x, int n, double math.
ot X crenienu degree c[ 1)
kodddunrentamu Coeffs
[TomuroM ot X cTerneHu Extended Poly(Extended X, const
Poly Coefficients_Size double * Coefficients, const int Math.hp
koapdunmentamu Coefficients | Coefficients_Size); P
[ToTMHOM OT OT X CTEIEHH long double polyl(long double X, int
polyl degree koadpunmenramu coeffs | degree, long double coeffs[]); math.h
Pow x/ math.h
Bossoaur Base B crenens Extended Power(Extended Base, Math.h
Power Exponent Extended Exponent); pp
long double powl(long double X,
powl xY long double y): math.h
[{uksIryecKuii CIBUT BICBO unsigned short _rotl(unsigned short )
_lrotl value na count 6utoB value, int count); stalib.h
[{uKIMYECKHii CABUT BIPABO unsigned short _rotr( unsigned )
_rotr . , stdlib.h
value na count 6utoB short value, int count);
Sqrt Kopenb kBagpaTHbIit double sqrt(double x); math.h
Sqrtl Kopenb kBagparHbIii long double sqrtl(long double x); math.h
@yHKIUSA apKKOCHHYCA.
AC0S 3HavYeHHE apTyMEHTa JI0JKHO double acos(double x): math.h,
HaXOJIUTHCS B JUaIma3zoHe oT -1 cmath
1o +1.
@OyHKIMA apKCUHYCA. 3HAUECHUE
Asin aprymeHTa A0JpkHO HaxomuTbess | double asin(double x); g:gg;hh'
B aIMamna3oHe ot -1 mo +1.
atan OyHKIUS apKTaHTEHCa. double atan(double x); g:gg;hh'
@DyHKIUS apKTaHTeHCa OT double atan2(double v, math.h,
atan2 3HAYCHUS y/X. double x); cmath
Cos @DyHKIMS KOCHHYCA. APTyMEHT double cos(double X): math.h,
3a/1aeTcs B pauaHax. cmath
Paz6uBaet uncIo ¢ maBaromei
TOYKOM value Ha
HOPMAaJIU30BaHHYIO MAHTHUCCY U
[IETTYI0 YacTh KaK CTETEeHb Yncia _
frexp 2. llenouuciieHHas CTENeHb double frexp(double value, int math.h,
3aMUChIBaeTCs B 00J1aCTh *exp); cmath
MaMsTH, Ha KOTOPYIO YKa3bIBaeT
eXp, a MAHTHUCCA UCTIOJIB3YETCSI
Kak 3Hau4€HHE, KOTOpOe
BO3BpaImaeT QyHKIHS.
ypot| B ey | double ypotgole . doule ;| 7LD
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10 3HAYECHHSIM KaTeTOB X, V:
powl0 | Bo3epamaer 3nauenne 10° double pow10(int p); ?;;Thh'
Sin DyHKUW CHHYCA. YO double sin(double X): math.h
3a/1aeTCs B paJiaHax.
Bo3sspaiuaer 3HaueHue
Sinh runepbonnyeckoro cunyca aius | double sinh(double x); math.h
X.
@yHKIUA TaHTe€HCA. YTOI
Tan double tan(double x); math.h
3a/1aeTCs B pajiMaHax.
BosBparaer 3HaueHue
Tanh rUIEepOOINIECKOro TaHTeH A double tanh(double x); math.h
IS X.

2.4. Ctpykrypa nporpamm C++ builder

3ananme 2.1. HapucoBarb 0J10K-CXeMy U COCTaBUThH MPOrPaMMy
X M Y MaTeMaTH4ECKOTO BBIPAKECHUS

BBIYMCJICHHUA

VX+y l1+e

_ X+y .
~ cos(y) ( ) T BBIBOJMMBIX 3HAYCHUH a, D.

b = xa® + ay.

ITanens Auajiora nmporpaMmbl OpraHnu30BaTh B BUAC, ITPCACTABJICHHOM Ha PUC.

2.1.

_ ﬁ
e e

D Memal

Puc. 2.1. DcKu3HBIN MIPOEKT 3a/1aHuUs

CocTtaBuM OJIOK — CXEMY aJlTOpUTMA IS Hallero 3aaanus. [ns cozganus
OJIOK - CXEMBI MBI HCTIOJIB3YEM PACCMOTPEHHBIE BBIIIE TpaduuecKue

0003HaYEeHUI.

bnok — cxemsbl aJIropuTMa UMCCT BHU
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Haato Beraucants BBOIOHUTE 4HCIICHHEIE
- = = = 3Ha4dYeHHda X Hy B

FormCreate OTOEIIBEHBIE OKHA

a
alf
v

Brraucaats

a.."x+_]r (l+e"’]
cos(¥)
Konen b=xa’ tay

"Mpa X=".x
aa Tom o

I"I]:[pE ‘ = I'T, }
"PezvabTaT A=", 21
"PezvasTatr B="",5

FormCreate

&=

KoHen

O4HCTHETE OKHO
IJA BREIBOIA KOHEH
uadopManHE
+ w
JIabopaTopran 3aKpRITEL
paboTa Ne3 OKHO

w
G

Puc. 2.2. bnok - cxema 3agaHus

Hacrpoiika ¢popmbl. CHayana HaYHEM CO3/1aBATh 3CKU3HBIN MPOEKT
(Bu3yanbHBIN UHTEP(DENC MOITH30BATENS).

B mpenpinymem npumepe «3ApaBCTBYH Mup!», Mbl 3amajid pa3Mepbl C
MTOMOIIBIO MBIIIH, «3aXBaThIBash» OJHY M3 KPOMOK (hOPMBI WM BBIJIEICHHYIO
CTPOKY 3arojioBKa, W OTPETryJUpPOBaIU HYXHbIe pa3Mepbl (OpMBI U €€
MOJIOXKeHUEe Ha dkpaHe. OJHAKO dYalle BCETrO MPU BBHIMOJHEHUH MPOTpaMm
HMHOT/Ia HYXKHO OBIBAIOT OIpejeiieHue MapaMeTpoB CBOWCTB, JIUOO BPYUYHYIO,
nu00 BHYTpHU MporpamMmbl. B HaieM mpumepe MombITaeMcsl 3a/aTh CBOMCTBA
okHa yepe3 Object Inspector Bpyunyro.

Hekotopsie 0c000 3HaYMMBbIE CBOWCTBA MBI OTTUCAIH MTPU U3YYCHUH TEMBI 1.
Pacmimpum TOT nepeyeHb CBOMCTB.

HexoTtopbie cBoiicTBa ¢popmbl (poaoskenne. Hauamo cM. padora Nel)

Name - msa popmsl. Ucnionbzyercs aiist oOparieHus K KOMIIOHEHTaM
dbopmbl, A1 ynpasieHus: GOpMOH U T.J.

Caption - Tekct 3arojioBka.

Width — Hlupuna Gpopmsl.

Height — BeicoTta opmsr

Top — Paccrosinue oT BepxHel rpaHuiibl GOPMBI 10 BEPXHEHN TPaAHUIIBI
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JKpaHa.

Left — PaccrosiHue ot JieBO# rpaHuIlbl (POPMBI JI0 JICBOW IPaHMIIBI SKpaHa.

IMo1HBIH Nepederb cBoiicTB opMel (06bekTa TForm) C++ Builder 6

Object Inspector - B - @ ] Object Inspector @
Form1 TFarm1 j | Form1 TForm1 j
Properties l Evenls] Properties l Events]
Action - HelpFile -
ActiveContral Helpk.eyword
| Align j HelpType htCortest
AlphaBlend falze Hint
AlphaBlendy alue 205 HorzScrollBar [TControlScrollE ar)
Eanchors [akLeft,akTop] lcon [Mane]
AutoScrol true KepPreview false
AutoSize falze Left 1492
BiDiMaode bdlLeftToRight £ tenu
Borderlcons [biSyztembd enu.bitdinimize, bikdaximize] Marne Farrml
BorderStyle bsSizeable Objecttenultemn
Borderidth 0 OldCreateOrder false
Caption Form1 FarentBiDit ode trug
ClientHeight 509 FarentFont false
Clientwidth 1072 PixelsPerinch 96
Calar []clEtmFace FPopuphenu
Constraints [TSizeLonstraints) Position poDesigned
CH30 true Frint5 cale poProportional
Curgor crDefault Scaled true
Defaulttd onitar dméctiveForm ShowHint false
DockSite falze Tag 0
Dragkind dkDrag Top 140 =
DragMode dmbd anual TransparentColor false
Enabled true TransparentColoralue M clBlack
Font [TFont] UszeDockhanager falze
FormStyle fzMarmal HertScrollB ar [TCantralScrollE ar)
Height 547 Wizible false
HelpContext 1} width 1088
HelpFile windowkd enu
Helpk epward - ‘windowState wMormal -
All shown All shaown

3) HAY4/10 CIIHCKA CBOHCTR

0) mpoJo/LKeHHe CIHCKA CBOHCTR

Puc. 2.3. CoiictBa pop™mBI.

Pekomennyemblie napameTpsl 17151 GOPMBI B 3a/IaHUU

Tab6muna 2.6.
CaoiicTBa ITapameTpbl U 3HAYECHUSA

Caption HIBOFpaMMI/IPOBaHI/IC

JIMHCHUHBIX AJITOPUTMOB
Width 551
Height 317
Left 196
Top 108
Borderlcon.biMinimize False
Borderlcon.biMaximize False

Color — IlBer ¢ona. ITo ymonmuaHuiO IpUHUMAET 3HAYCHHE ONEPAIIHOHHON

CHCTCMBI, NJIM MOXXHO 3a1aTb HYH(HLIﬁ OBCT.

Font — pudt. HpudTt Moxer Hacieq0BaTh KOMIIOHEHTHI PACTIONOKEHHBIE

Ha (bopMe, HMCCTCA BO3MOXKHOCTD €10 3aIIpCIICHUAA.

BBegem Tenepb HEKOTOPBIE MTapaMeTpbl, TPUBEACHHbIE B Ta0uIe 2.6.




r ™
B Mporpammuposanve AuHeiiHbX aﬂropunl et G|

Puc. 2.4. Bun popmsbl ¢ mapamerpamMu U3 TaOIUIBI 2.7. TTOCIIE CTapTa IPOrPaMMbI

HacTtpoiika KOMIIOHEHT. AHAJIOTMYHO MOKHO 3a/1aBaTh 3HAYEHUS U
MU3MCHSTH ITapaMeTPhI JUIT CBOMCTBA JIJIS JTIOOBIX KOMIIOHEHTOB HCITOJIB3YEMbBIX B
npoekre. Jlanee Mbl Oyaem mobaBisaTh koMmmoHeHTHl Buttonl, Button2, Labell,
Label2, Editl, Editl u Memol. U paccTaHOBHM HX KaK yKa3aHHO B 3aJaHHH.

C xommonenroit Label mMbr 3HakOMBI ipn 3yueHnn padoter Nel

Kommonenta Edit (Standard) - [#I ppoa/BeiBog TekcTOBOI
uHpopMaLHH. Ecnau HeoOxoaumo BBeCTH U3 POpMBI B MPOrpamMMy WIIU

BbIBECTH Ha ¢Gopmy uHPOpMaIMIO, KOTOpas BMEIIACTCS B OJHY CTPOKY,
HCIONB3YIOT OKHO OJHOCTPOYHOTO peJakTopa TEKCTa, MPEJCTaBIIEMOTO
xKomrioHeHTo# Edit, myis 4ero B MEHIO KOMITOHEHT BBIOMpAaETCs MHUKTOTpaMMa
Edit u 1me1ukoM KHOIKOW MBIIIA YCTaHABIMBACTCS B HY)KHOM MecTe (OPMBI.
Pa3mep okolika u ero nonoxeHue Ha GopMe MOKHO PEryIMpoBaTh U B pyYHOM
pEeXHUME, UCTIONB3YSI MAaHUITYJISITOP MBIIIIb.

[lpu atom B 3arosioBouHbld Qaitn Unitl.h aBromatnyecku BcTaBisieTcs
nepemennas Edit* (1,2,...) kmacca TEdit. B mome Text (Editl—>Text) takoi
MEPEeMEHHON OyAeT coaepkaThCs CTpoka cuMBosioB (tum  ANnsiString) u
0TOOpakaThCsl B COOTBETCTBYIOIEM OKHe Edit*,

lenkuyB wmbimpio Ha Editl B mHCHekTOpe 00BEKTOB Ha CBOWMCTBe text
ynanute 3anuch Editl, u ananoruuno Edit2

Hns pabotrer ¢ kommoHentoir Edit B C++ Builder cymectByror
CTaHJapTHBIC (YHKIIMU, KOTOPbIC MO3BOJIIOT TUI ANSIString nmpeoOpa3oBats B
yuciaoBelie TUNBL. [IpuBeaeM ux B Tabuie 2.7.

Tabmuma 2. 7.
HaumenoBanue | Tun JeiicTBust
StrToFloat(St | float npeodpasyeT cTpoKy St B BEIIECTBEHHOE YU CIIO
StrTolnt(St) int mpeodpaszyeT cTpoky St B 11es10€ YUCIIo
FloatToStr AnsiString npeobpaszyer BemiecTBeHHOe uncio W B CTpOKy
(W) CHUMBOJIOB
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FormatFloat AnsiString npeoOpasyet BemiecTBeHHOe yncio W B cTpoky
(popmam, W)

IntToStr (W) AnsiString npeobpasyer 1enoe yncio W B CTpOKy CUMBOJIOB

FloatToStrF( AnsiString BemecTBeHHoe 4uciao W B CTPOKY CHMBOJIOB IO
W, ¢opmam, nl, yIpaBlIeHUEM gopmama.
n2)

ffFixed (UKCUPOBaHHOE IOJIOKEHHUE Pa3/eIHUTeNs N0 U ApoOHON YacTeid, Nl

— obmiee koaumvecTBO IUdp uyuciaa, N2 — KOIU4ecTBO IUdp B IpOOHOM
4acTH, NMPUYEM UHUCIO OKPYIVISIETCAd C Y4YETOM IEepBOil oTOpachiBaeMoi

005(0)]8) 31

fFfExponent nl 3amaer obuiee KOIMYECTBO IMU(PP MAHTUCCHI, N2 — KOIMYECTBO U
nopsiika XX (4UCII0 OKPYTIISIETCS)

ffGeneral — YHUBEpCAJIbHBII (opMaT, UCIOB3YIOLMI Harboee yIo0HyI0 s

gTeHust GopMy IPEICTaBICHHS BEIIECTBEHHOTO YHMCIIA; COOTBETCTBYET
dopmary ffFixed, ecnu xomuuectBo 1udp B 1enoit yactu < Nl, a camo
gucno 6onpine 0,00001, B mpoTUBHOM cllydae COOTBETCTBYET (hopMary
ffExponent.

Hanpumep, eciu 3HaueHust BBoAuMbIX u3 Edit]l u Edit2 mepemMeHHBI X 1 y
UMEIOT UEJNbIA U IeHCTBUTEIbHBIN TUIIBI, COOTBETCTBEHHO, TO CJIEIyeT 3aIUCaTh:
x = StrTolnt(Editl—>Text);
y = StrToFloat(Edit2—>Text);

Buumanue! [lpu 3amucu 4YuciOBBIX 3HaueHW B okomkax Edit* we
IOJDKHO OBITH MPOOENOB, a pa3AenuTeseM Lelod u JpoOHOM yacTell OOBIYHO
SIBIISICTCS «3amsiTasn»!

Kak u ams pabotel ¢ kommoneHntou Label, cmorpute Temy 1, um s
KoMmmoHeHThI Edit MOXkKHO B MHCIIEKTOpPEe 0OBEKTOB € MOMOIILIO CBOMcTBa Font
yCTaHABJIMBATh CTHIIb, OTpaXkaeMoro B ctpoke Edit* texcra.

Komnonenra Memo(Standard) - MHOTOCTPOYHBIi BBO/I/BBIBOJ]
TeKcTOBOM uHGpopManum. /(11 BbeIBoIa pe3ysibTaToB pabOThl MPOrpaMMBI
OOBIYHO  HCHOJB3YeTCS  OKHO  MHOTOCTPOYHOTO  pelaKkTropa  TEeKCTa,
NPEJCTaBICHOE KOMITIOHEHTOH Memo, i 4ero BBIOMpacTCs MUKTOTpamMma
Memo, momemaercst Ha GopMy, pPeryupyercs ee pasMep U MECTOIOJIOKEHUE.
[Tocne ycTaHOBKM ¢ TOMOIIBIO HMHCIHEKTOpa cBoiictBa ScrollBars — SSBoth B
OKHE TIOSIBSITCS BEPTUKAJIbHASI ¥ TOPU30HTAIIBHAS TTOJIOCHI TIPOKPYTKH.

[lpu ycranoBku naHHOW kommoHeThl B Unitl.h  mponmceBaetcs
nepemenHass Memol tuna TMemo. Wndopmaius, BbIBOAMMAs MOCTPOYHO B
okrHe Memol, naxoautcst B MaccuBe cTpok Memol—>Lines, kaxaas U3 KOTOPBIX
umeet tun String.

Jlnst ounCcTKH OKHa ucnoib3yercs metog Memol—>Clear( ).

Jlns mobaBjieHHsT HOBOW CTPOKM HCIOJb3yercs meron Memol->Lines—

>Add( ).
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Eciu Hy»HO BBIBECTH YHCIIOBOE 3HA4YE€HHE, TO €ro Hajao mpeoOpa3oBaTh K
tuny AnsiString (cm. npui. 4) u 1o0aBuTh B MaccuB Memol—>Lines, Hampumep,

BBIBCCTHU
int u = 100;
double w = -256.38666;

B pe3yJIbTaTe 3amucei

Memol->Lines->Add (% 3BrHauenue x = "+IntToStr (u));

Memol->Lines—->Add (% BHaueHme y = "+FloatToStrF(w,ffFixed,8,2));
ITOABATCSI CTpOKI/I

BrHauvenme u = 100

BHavenme w = —-256.39

[Ipu 5TOM MO BCE YMCIIO OTBOAUTCS BOCEMb MO3UIIUN, U3 KOTOPBIX JIBE
MO3UIMM  3aHMMAET ero ApoOHas 4acTb.

Ecnu BeiBoiMast HH(popMalus npeBbIaeT pasmep okna Memol, to mis

IPOCMOTpPA UCIOIb3YIOTCS MOJ0CHI IPOKPYTKHU.

Komnonenra Button (Standard) - 24 ¢pynknus o6padoTunK HazKaTHSA

Knonku. Beiopae B wMento Standard mnwmkTorpammy  Button,
nomeiiaeM Ha ¢opmy KomroHeHTy Buttonl (2,3,...). C momoipio HHCHIEKTOpa
00BeKTOB M3MeHsieM 3arosioBok (Caption) Ha TekcT, «Bwuluucaumey Ha 1 KHOIKE
1 «BpIxom» Ha BTOPOH, U PETYIMPYEM IOJIOKEHHUE U Pa3MEP KHOINKU. /[BOMHBIM
[IETYKOM KHOTKOW MBIIIM TO0 KOMIIOHeHTe Button 1 B TekcT mporpamMmbl
BCTaBJIsIeM 3aroToBKy ee¢ (yHKIMU-oOpadoTunka ... ButtonlClick (...) { }.
Mexnay urypHeiMi CKOOKaMy HAOUpaeM COOTBETCTBYIOUIUI KOJI. AHAJIOTUYHO

u Button2Click (...) { }
2.5. Oo6paodorka coobITHii B cpene C++ Builder FormCreate

[Tpu 3amycke mporpaMmMbl BO3HUKAET COOBITHE «CO3/TaHKe (POPMBI»
(OnCreate). Opopmum GYHKIHIO-00paOOTYHK ITOTO COOBITHS, KOTOpas
OOBIYHO HCIOJIB3YETCSl JJII WHUIMAIW3AINN HadaJbHBIX YCTAaHOBOK, TaKHUX,
KaK, HampuMep, 3aHeCTH HadajdbHbIC 3HAYEHUS WCXOMHBIX JaHHBIX B
CoOTBeTCTBYIOMME okHa Edit*, ounctuts 0okHO Memo.

Il sToro naemaeM JBOMHOM IIETYOK KHOIIKOM MBI Ha JIFOOOM
c80000n0om MecTe (GOpPMBI, Mocie Yero B JucTUHr mporpammbl (Unitl.cpp)
aBTOMATHUYECKH BHOCUTCS 3arOTOBKA JJIS CO3/aHusl QYHKIIMHM: €€  3aroJOBOK
... FormCreate (...) u ueypnuvie ckodxu.

Mex iy cMMBOJIaMH { }, KOTOpbIe 0003HAYAIOT HAYaja0 ¥ KOHell (PyHKIINH,
COOTBETCTBCHHO, BCTABIIIEM HYKHBIA TEKCT IPOTPAMMBEI.

BBoa B oxHO Penakropa xkoaa mporpammubiid koa . Kak, Buaum u3
okna Object TreeView Puc. 1, Hamr uHTepdelc COCTOUT U3 CICIYIOIINX
kommoHeHToB: Buttonl, Button2, Labell, Label2, Editl, Editl u Memol.
CooTBeTcTBEHHO 3TO MH(pOpMaIUs 0TOOpakaeTcs B ¢aiiie 3arojaoBKa.

53



C++Builder 6 - Linpr.

File Edit Search View Project Run Component Database Tools Window Help

<Monex

Object TreeView

] Fomnl
{3 Buttorl
{3 ButtonZ

=] Edin
5] Editz

Mporp

&,

(= = | jusl B = & Standard ]Addiliunal] “win3z | Swstem | Datafcoess | Data Controls | dbExoress | DataSnan| BDE | AD0 | InterBase
mEEH D - 'E*Hll\\’ %’%Aﬁgmﬁﬁéﬂé-uu_;go

~{=] Labell
~{=] Label2

[S] Memal

- Bawronnrs |

*Sender)

paBora B 27);

Chject Inspector ‘ E‘ wvoid _ fastecall TForml::
{

double x, ¥, &, b’

ButtonlClick(TCbject *Sender)

Form1 TForm1 M

Properties I Events }

x = 5trToFloat (Editl->Text);
Action s ¥ = S5trToFloat (Edit2->Text);
ActiveControl F a = sqrt(x+y)/cos (v)* (l+exp(x+y)):
Align alMone b = x*pow(a,2)+v*a;
AlphaBlend  |fake Memol-»Lines-»Add (" Ipu X = "+Editl->Text);:
AlphaBlendy/al| 255 L Memol->Lines->Add (" Opm ¥ = "+Editz->Text);

BAnchors [kLett,akTop = Memol->Lines->Add (" Pesymerar A = "+FloatToStr(a)):
AutoSeroll e Memol-»Lines->Add (" Pesymezat B = "+FloatToStr(b)):
AutoSize false \

BDiMode | boLeftToRighi :

Puc.2.5. UaTepdeiic as pemieHus 3a1a4 M0 THHCHHBIM allTOPUTMAaM.

#ifndef UnitlH
#define UnitlH

e e T
#include <Classes.hpp>

#include <Controls.hpp>

#include <StdCtrls.hpp>

#include <Forms.hpp>

[ e e e
class TForml : public TForm

{

__published: // IDE-managed Components

//MeTka IS BEIBOJA a=
/oTkyna 6epeM /3HaueHue MNEepPEeEMEeHHOM a
//MeTka nis BelBoma b=
//oTKyna 6epeM 3HaYeHMEe [NepPeMEeHHOM b

TLabel *Labell;
TEdit *Editl;
TLabel *Label2;
TEdit *Edit2;

TMemo *Memol; //
TButton *Buttonl; //
TButton *Button2; //

private: // User declarations
/* Bneck MOXHO OOBIBUTE QYHKIIMM, NEPEMEHHEE, K KOTOPEM
noJiyyaeM IOOCTYI TOJIBKO B JAHHOM MOIYJIE, [OSTOMY MX
HAa3BBAIOT BaKPHTEMY INEePEeMeHHEIMHU 1 QYHKUuaMu*/

public: // User declarations
/* Bneck MOXHO OOBSIBUTE QYHKIMM, NEPEMEHHEE, K KOTOPEM
rnoJsiyyaeM OOCTYyI, KakK B INAaHHOM MOIYJl€, TakK M B IPYTHUX
MOIYJIAX, €CJM OCYIECTBJISEM CCEUIKY Ha OOBEKT, IODTOMY MUX
HA3EBAOT OTKPHTEIMY IIEPEMEHHEIMHU 11 QYHKLUIMU * /

___fastcall TForml (TComponent* Owner) ;

void __ fastcall TForml::FormCreate (TObject *Sender);

void _ fastcall TForml::ButtonlClick (TObject *Sender);
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void _ fastcall TForml::Button2Click (TObject *Sender):
}s

extern PACKAGE TForml *Forml;
/* O6bsBIICHMS QYHKIMI, TUIIOB, NEPEMEHHEIX, KOTOPEE HE
BKJIDYAITCS B JHAHHEII KJjacc */

#fendif
[IlenkauTe MO KHOMKAM «BBIaucinuTh» u «BeIXom» Ha okHe FOrm u B
MOJIYYCHHBIX MECTAX 3aIMUIINATE MTPOrPAMMHBIN KO/I.

DaiiJs1 MPOEKTa UMEET CIAEAYIONIYIO CTPYKTYPY:
// IMpeKTHUBE MPEenpoIeccopa

#include <vcl.h>

#pragma hdrstop

#include "Linpr.h"

#pragma package (smart init)
#pragma resource "*.dfm" // HogkmiouyeHme @amioB GopM M QarioB

pecypcoB
TForml *Forml;

// BEBEIBOB KOHCTPYKTOPa (OPMEI
__fastcall TForml: :TForml (TComponent* Owner)
TForm (Owner)

{
}

void _ fastcall TForml::FormCreate (TObject *Sender)

{

Memol->Clear () ;
Memol->Lines->Add (" JlaboparTopHas pabora M 2");

void _ fastcall TForml::ButtonlClick (TObject *Sender)

{
double x, vy, a, b;

X = StrToFloat (Editl->Text) ;

y = StrToFloat (Edit2->Text) ;

a = sqgrt(x+y)/cos(y)* (1+exp (x+y)) ;

b = x*pow(a,2)ty*a;

Memol->Lines->Add (" Ipx X = "+Editl->Text);
Memol->Lines->Add (" mpx Y = "+Edit2->Text);
Memol->Lines->Add (" PesynerTarT A = "+FloatToStr(a)):
Memol->Lines->Add (" Pesynsrar B = "+FloatToStr (b))

void __ fastcall TForml::Button2Click (TObject *Sender)
{

Forml->Close () ;

}
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2.6. NuauBuayajabHble 3aJaHUS

JI1st BBOAMMBIX C KJIaBHATYPBI EHCTBUTEIBHBIX YUCEN &, M D ncmonb3ys
MaTeMaTHYECKHUE BbIPAXKEHUS JIJIs1 CBOETO BApUaHTa B TAOJIMIIE BHIYUCIUTD X U Y.
Pe3ynbTaThl 3anucats B komnoHeHT Memol.
[pumeuanue: s BBoAa a, D momOwpaTh, y4HUTHIBasE KOH(MIMKTHBIE
CUTyalusi B MaTeMaTUYECKUX (PYHKIMAX, T.€. UCCIEA0BAaB 00JIacTh OMpPEICICHUS
¥ 00J1aCTh JOMYCTUMBIX 3HAUYCHUHN (PYHKITHIA.

BapuanTtsl 3a1aHul

3aganus 3aganus
‘x -3+ \/;‘ .
1+x/ y
b =arctg(x*) + cos(a) .

3
_ 08X JIny :b=xy./Inx ly| . a= ‘X‘ : b=arcsing/xy.

~ cos? x 1+ctgy

XCOSF

=M., e
1+[xy] © Incosy’

_ (3+ey’3)2

; b=sincosxy. . b=arctgx+e ",

1+ xy 7+ xy
a=arctg >+

Sincos X
In x a:CO—ZﬂInxy;bzxy\/InX-
5% X

p=sine*” .
(x+e‘gx)
2
XCOS,[ X+ e’
’ cose/x ey a:u; b=tgx+e *.

1+xy sinx+x"y

COS X+/Sin X . sin(e™) . e
- - 0 — . a= , b =
- ; b=arctg(sinx) t9(e™) ge

a=cosx+x'y*;
a:cos[exy]; b =—+/sinsinx. . . y

b= [smx +sin(x® + y3)]

X cosx

2 3 43X
. e* +yle
: b=sinx+cos?® x?. y
b=cosxy+smxy.

iy y2 . w2
_sinx—y”. a:(smx+e ) _
e cosx+ x’
b= [sin X* +sin(x® + y3)] : b = arctg(sin’ xy) .

Xr _ Xye* e . _ COSyX
%(S_Feth)' a—4|X y|COSX’ b esinx

1+ Xy’

X

3, i . 3 5 — 2‘

X +sinx ,_ x+arcsiny LKy [x—cosx
= y = . - 2 1 - .
1+tgy arctgx 2+X \yx— x> + ys‘
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ey
; b =arccos3/xy

C1+tge’’

c0sCcosx®
oS’ X + Sixy

b= xy\x3/|y] .

In

a pa—
sinx + xy xy /X Se'®)’

Xy cosxy|

a=

5/y3 H
X\ji(_1 bZ\/X_y-i-SInCOSX

cossiny

2.7. KoHTpoJibHBbIE BONPOCHI

[ToHsITHS anropuT™Ma U €ro OCHOBHBIE CBOMCTBO.
Kakue 6a30Bbie rpymniibl )KU3HEHOTO ITUKJIA TPOTPaMMbI?
OcHOBHBIE 3TaIbl pa3pabOTKU MPOTPAMMBI.

. OcHOBHbIE TIOHATHST (POPMATLHBIX SA3BIKOB 1 TPAMMATHK.

Turbl mepeMeHHBIX U KOHCTAHT B si3bike C++ Builder.

Yuapusie onepanus B si3eike C++ Builder.

. Apudmernueckue u anredpanueckue QyHkuuu B s3pike C++ Builder.
. OcHoBHbIe cBOViCTBO (hopmbl B C++ Builder.

1
2
3
4
5. Andasur s3sika C++ Builder.
6
7
8
9

10. OcHoBHsbIe konmoHeHTH C++ Builder.
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JlaGopaTopnas paGora Ne 3.
AJTOpUTMBI Pa3BeTBJSIOIMNXCH CTPYKTYP

Heap JaGopaTopHoii padoOTHI: W3YYCHHE HEKOTOPBIX OCHOBHBIX
auarpamm  UML; ocHoBbl si3bika C++ Builder, HayunTbes mOIb30BaThCS
NPOCTEHINIMMH  KOMIIOHGHTAMH  OpTaHW3allUd  TEPEeKIIOYeHU  (KJIaccoB
TCheckBox, TRadioGroup u Apyrumu); Hay49UTBCS COCTaBJISITH AITOPHUTMBI
Pa3BETBIIAIONINXCS CTPYKTYp Ipocteiieii mporpammel B cpene C++ Builder u
HAy4HUTHCSI OCYIIECTBIATH 00paOOTKY KOH(MDIMKTHBIX CHUTyallMil B JIMHCHHBIX

aNnropuTMax.
3.1. TexHoJ0ruM NPOrpaMMHUPOBAHUSA

TexHos0rus ObICTPOH pa3padOTKHU NMPUJIOKEHHUIA. CoBpeMeHHbII

C++Builder — »5ro rpomaaHblii Ha0Op pa3jM4YHBIX CPEACTB, KOTOPBIC

MO3BOJISIIOT  MMOBBIIIATh IPOU3BOJUTENBHOCTh TpyAa NPOrPAMMHUCTOB H
COKpAILAIOT MPOJIOJKUTEIBHOCTh LUKIIA pa3paboTKu. MHOro(yHKIIMOHAIbHAS
UMHTErpupoBaHHas cpena paspadotku C++Builder Bxkimouaer xomMmumisTOp,
ynosnerBopsitomuii  ctangaapra ANSI/ISO, BcTpoennslit auszaiinep ¢opm,
Ooraredmmii HaboOp cpeAcTB AJid pa3pabOTKH IMPOEKTOB, C KOTOPBIMU MbI
MO3HAKOMWJINCh B mpenpiaymmx Temax. Opnako C++Builder wumeer
MPEUMYIIECTBO MepeJ] IPYTUMU SI3bIKaMU TIPH UCIIOJIB30BAHUN TPATUITMOHHBIX
UHTEPPEHCHBIX 000JI04eK Apyrux cucreM. B-mepsbix s3pik  C++Builder
npeiHa3HayeH Kak Juisl  ObIcTpoil  paspabotku mnpunoxenuit (RAD),
MOCTPOEHHBIX HA COBPEMEHHOM (yHIaMeHTe OOBEKTHO-OPHUEHTHPOBAHHOTO
nporpammupoBanus (OOII), Tak ¥ caM TOCTENEHHO IOMOTaeT OBJIAJIeBaTh
paznuyabiMi BO3MOXKHOCTSIMU RAD, OOII u si3pika C++, moHauanmy, TpeOys
JUIIF MUHUMAJBHBIX TPEABAPUTEIBHBIX 3HAHWM s3bIKa. Bo - BTOpBIX,
HABEPHOE, BBl 3aMETIJIM, KOJI MPOrpaMMmbl ObUI JOBOJBHO TMPOCT, HO MBI
co3fianu UHTEepGEUCHYI0 000I0UKY C Pa3IMYHbIMU KHOMKAMH, KOMIIOHEHTaMU
JUIsl BBOJIa M BBIBOJIAa MH(OPMALIMH, UCIOJIb3YsI TOTOBbIE KOMIOHEHTHI, JIMIIb
U3MEHssI CBOMCTBA. B-TpeThUX, HABBIKU MTPOTPAMMUPOBAHUS PACIIUPSIIOTCS 10
MEpe pocCTa CJIOXHOCTH BallMX pa3padOTOK: 4YeM CJIOXKHEe 3ajJada, TeM
Oonpmuii M0 00BEMy MPOTPAMMHBIN KOJI MOTPeOyeTCs Hammucath i ee
peanu3aiuu. B-ueTBepThIX, MOTyUeHNE 3HAHUH MTEPECTAET OBITh CAMOIICIbIO, B
sToM yoemutech camu. [IporpammupoBanue na C++Builder B kopHe mMeHsieT
npoiecc pa3paboOTKU MPOEKTa, U HACKOJBKO Jierde M OBICTpEE Bbl CMOXKETE
NoJIy4aTh pabOTaroOUIMe U HaJAEKHbIE IPOIPAMMBI, BBIIOJHSIONIUE PA3IHUUYHbIE
M10JIb30BATEIbCKUE TOTPEOHOCTH.
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OpHako O Mepe pocTa OMbITa B MPOrPAMMUPOBAHUU, MOSIBISECTCS 3aauu
HOBOM CTYNEHH CJOKHOCTH, IJI€ BO3MOXHO MU HEOOXOJIMMO HCIOJIb30BAThH
pa3IM4HbIC MapagurMbl U KOHIICMIIMK, U B JAaHHOM ciy4ae, s3bik C++Builder
OoCTaeTcsi Ha BBICOTE, T.K. TOJJEPKUBACT HECKOJBKO MapaJurMoB:
CTPYKTYPHOTO, POLIEAYPHOTO H .

Ilapagurma  00bEKTHO-OPHMEHTHPOBAHHOTO  MPOTrPAMMHUPOBAHMS.
Beegem ucrtopuueckyro cnpaBky. [lapagurma OOII BO3HUKIIO B pe3yibTaTe
Pa3BUTHS HACOJOTHM TPOIEIYPHOTO MPOTPAMMHUPOBAHUS, TNE JaHHBIC W
OANpPOrpaMMBI (TIporieayphl, PyHKIIUKN) UX 00pabOTKH (OpMaTbHO HE CBS3AHBI.

[lepBbIM S3BIKOM MPOTPAMMHUPOBAHUS, B KOTOPOM OBUIM MPEJIOKEHbI
IPUHIUIIBEI OOBEKTHOM OpUEHTUPOBAHHOCTH, Obuta Cumysna. B MOMEHT cBoero
nosieieHuss (B 1967 rony), 3TOT SI3bIK HPOTrPaMMHUPOBAHUS MPEIIIOKUI
MOMCTHUHE PEBOJIIOIMOHHBIE UCU: OOBEKTHI, KJIACChl, BUPTYaIbHbIE METObI U
Ip., OAHAKO A3TO BCE HE OBLIO BOCIPUHATO COBPEMEHHUKAMHM KaK HEYTO
rpanano3Hoe. brarogapst Tpynam M uHkKeHepuHra meicied B obmactu OOI],
OOJIBIIMHCTBO KOHIENIIUM ObIH pa3BuThl AjaHoM Koaiiem, JInHom MHramicom
u B s3pike Smalltalk, koTopbIii cTan MepBBIM MIUPOKO PACIPOCTPAHEHHBIM
00BEKTHO-OPUEHTUPOBAHHBIM SI3bIKOM ITPOTPAMMHUPOBAHMSI.

B OOII wyacto O6oibllioe 3HAYCHUE HUMEIOT MOHSATUA COOBITHS (Tak
Ha3bIBAEMOE COOBITUITHO-OPUEHTUPOBAHHOE IPOTrPAaMMHUPOBAHHE) u
KOMITOHEHTA (KOMIIOHEHTHOE ITPOrPAMMHUPOBAHHUE).

XOTs Tenephb KOJUYECTBO ATOPUTMHUECKHX SI3BIKOB IMPOTPAMMUPOBAHUS,
peanu3yronmx 00BEKTHO-OPUEHTUPOBAHHYIO napajurmy, SBJISIETCSI
HAauOOJBIIUM TIO OTHOIIEHUIO K JPYrUM MapagurmaMm, OJIHaKO B 00JacTu
CUCTEMHOTO MPOTPAMMHUPOBAHUS [0 CUX TMOp TNPHUMEHSETCS Mapagurma
MPOIEAYPHOTO IPOrpaMMHUPOBAHHS, u OOIIEMTPUHSATHIM SI3BIKOM
pOrpaMMHUPOBaHMS sBIIAETCS sA3bIK C, a A1 HamMcaHUs 00JIee KOMIAKTHBIX U
OBICTpOACHCTBYIOIIMX  MoAyJie  accemOnep. Ilpu  B3aumopelcTBUM
CUCTEMHOT0 M NPHUKIAJHOTO YPOBHEW JIsi OMEPALMOHHBIX CHCTEM 3aMETHOE
BiusiHuE cTanu oka3eiBaTh s3biku OOIl. Hampumep, omnoit u3 HambOomee
pacnpoCTpaHEHHBIX OMOIMOTEK MYJIBTUILIATGOPMEHHOTO MPOTPAMMHUPOBAHUS
SBJIIETCSI OOBEKTHO-OPUEHTUPOBaHHasT OnbMuoTeka Qt, HalMCcaHHAs Ha S3BIKE
C++. IlosTomy B pnanpHeHIeM Mbl OyneM paccMaTpuBaTh U CO3JaHHE
KOHCOJIbHBIX TIPHJTOKCHHH.

3.2. OcHOBHbIE NPUHUMIIBI 00bEKTHO-OPUEHTHPOBAHHOIO
NPOrpaMMHUPOBAHNS

AOcTparupoBanme — 3TO CHoco0 BBIJIEJICHUS Ha0oOpa 3HAYMMBIX
XapaKTEePUCTUK WA  TPU3HAKOB  O0BEKTa, HWCKIIOYas  HE3HAYMMbIe
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XapaKTepUCTHKHU U mpu3Haku. CreaoBarenbHO, aOCTpaKiusg — 3TO HaOOp Bcex
TaKUX XapaKTePUCTHK W MPHU3HAKOB, HEKOTOPOTO OOBEKTa, KOTOpas OTJINYAcT
€ro OT JPYIHMX BHJIOB OOBEKTOB, HYETKO OIpeaesss MPUCYIIHE TaHHOMY
O0BEKTY XapaKTEPUCTHKHU M MPU3HAKH JIJIsl aHATIN3a M PEIICHUS 3a/1a4H.

Kinace — »3TO CTpPyKTYpHBIA THI, MCIOJIb3YEMBIA [ OINKMCAHUS
HEKOTOPOTO MHOKECTBA CYITHOCTEH MPEIMETHOW 00JIaCTH, UMEIOIINX OOIIHe
CBOMCTBA, MPU3HAKA W TOBEICHHE. [ 0BOPAT, YTO OOBEKT — ATO IK3EMILISP
kiacca. OOBIYHO KJTacChl pa3padaThIBAIOT TAKUM 00pa30M, YTOOBI UX OOBEKTHI
COOTBETCTBOBAIIN O0BEKTAM MPEIMETHON 00IaCTH.

O0BbeKT - CYIIHOCTh B aJIpeCHOM IPOCTPAHCTBE BBIYUCIUTEIHHON
CUCTEMBI, MOSBJISIFOIIASICSI TIPH CO3/aHMHU 3K3EMIUISIpa Kilacca Wi KOMUPOBAHUS
MPOTOTHUIIA.

NHkancyasiuusi — 3TO CBOWCTBO CHCTEMBI, MTO3BOJISIONICE OOHCIUHHUTH
JaHHBIE W METOABI, paboTaronue C HUMH B KJIacce, W CKPBITh TN
peanm3anid OT TMOJb30BaTelsA. J[7s 4Yero OmMCHIBAIOT JaHHBIE B pasjeiiax
public (manHbie, MeTOABI W CBOMCTBA OOINEIOCTYIHBI), pPrivate (maHubie,
METO/Ibl U CBOMCTBA CKPBITHI, JOCTYIHBI TOJBKO TOJB30BATENI0 U y3bIM
kiacca), B C++ Builder gomomuutensHo mmeercss u paszaen published (rme
OIKCBHIBAIOTCS BCE KOMIIOHEHTBI, €CTECTBEHHO OHU BU3YaJIbHBI).

HacienoBanme — 5TO CBOWCTBO CHCTEMBI, IO3BOJISIONIEE OIMCATH
HOBBIH KJIaCC HA OCHOBE CYIIECTBYIOIIMX KJIACCOB, C YACTUYHO WIJIH TMOJTHOCTHIO
3aMMCTBYIOIICHCS (PYHKITMOHANBHOCTHIO. Kitacc WM Kimaccel, OT KOTOPOTO
MPOU3BOAMUTCS HACIEAOBaHUE, Ha3bIBaeTCs 0a30BbIM (M), POJAUTEITHCKUM (1)
Wi cynepkiaaccoM. HoBbII Kinacc — MOTOMKOM, HACJIETHUKOM, JIOYEPHUM
WJIM TIPOU3BOTHBIM KJIACCOM.

IIporoTun — 5T0 00BEKT-00pasen, Mo oopa3y W MOJOOHI0 KOTOPOTO
co3garoTcs Apyrue oO0BeKThl. OOBEKTHI-KOIUKW MOTYT COXPAHATh CBS3b C
POIUTEITHLCKAM OOBEKTOM, aBTOMATHYECKH HACIIEAYS U3MCHEHUS B TIPOTOTHIIE;
3Ta 0COOCHHOCTH OMPEIEIIACTCS B paMKaX KOHKPETHOTO S3bIKA.

IMonmumoppu3m — 3TO CBOMCTBO CHCTEMBI HCIOIB30BATh OOBEKTHI C
OJIMHAKOBBIM HHTEp(deiicoM Oe3 nH(pOopMaIUK O TUIIE U BHYTPEHHEH CTPYKTYpE
o0bekTa. MOXHO yKa3aTh, YTO MOAUMOP(HU3M CBOWCTBEHHO CHUHOHUMAaM H
oOBekTaM kiacca. Hampumep, Kiacc MIICKOTHMTAIONIUECS, €My XapaKTepHO
CBOMCTBA: KUBOPOAIITUECS, TO3BOHOYHBIC, TUTAFOTCS MOJIOKOM H T.II.

Ileperpy3ka — otiau4aeTcs OT MOJMMOpHU3Ma, TEM, YTO OIHUCHIBAIOT
JNEUCTBUS JUIA Pa3IMYHBIX OOBEKTOB Kiacca, HAIpHUMEp, CIOKECHHE, XOTS
mpolecc OAWH, HAAO CKIAJbIBaTh, OJHAKO BIOJHSAETCS IMO-Pa3HOMY JIJIst
CJIOEHUS 1EJIBIX, BEIIECTBEHHBI, KOMIUIEKCHBIX YHCEII U MATPHII.
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3.3. Hucrpymenrtapuii Busyaauszauun OOIl - ynudunupoBaHHbIi
s3pIk MoaesmpoBanus (Unified Modeling Language, UML)
YuauduoupoBanublii si3bIk MoaeaupoBanns (UML) sBiaseTcss ogHuM U3
CIOCOOOB TPU OMHMCAHUM (JIOKYMEHTHUPOBAHUS) PE3yJIbTaTOB MPOEKTUPOBAHUS U
pa3pabOTKu 0O0BEKTHO-OPUEHTHUPOBAHHBIX CHCTEM. XOTS MX MOXHO OIHCATh U
WCIIOJNIB3YSl MPHUHIIUIBI, OMHCAHHBIE HAMHU TMpPH U3y4eHUU paboThl Ne2, omHako
OMHCaHWE HOBBIX, MEpeunciaeHHbIX Bbime mnapaaurmMoB OOIIl, ucCHBITHIBAIOT
3aTpyIHEHUS, CBSI3aHHBIE C TPOMO3JIKOCTHIO U3TI0KEHUSI.
O6mras crpykrypa UML nokazana Ha puc. 3.1.

UML

I
v v

CeMaHTHKA H

CHHTAKCHC <> Horanus
|

v v v

MexaHH3IMBI
pACIIHpEeHHSA

v

Jduarpammet

CymHocTH OTHOmMeHHA

Puc.3.1. O6mas crpykrypa UML.

CemanTuka u cuaTakcuc UML CemaHTHKA — paznen
SA3BIKO3HAHUS, U3YYAIONMI 3HAUYCHUE €MHUIL SI3bIKA, MPEXKIIEC BCETO €ro CJIOB U
CJIOBOCOYETAHUM.

CuHTaKcuc — crnocoObl COeAMHEHUS CJIOB U UX (JOPM B CIIOBOCOUYETAHUS U

MPEIOKEHUS], COCTMHEHUS MPE/JIOKEHUN B CIIOXKHBIE MPEIJIOKEHHUS, CIIOCOOBI
CO3/1aHUS BBICKA3bIBAHUM KaK YacTH TEKCTA, ONHUPASCh HA TpaMMaTUYECKHE
MpaBuja A3bIKa.

Takum o6pazom, npumenutenbHo k UML, cemaHTMKa M CHHTaKCHUC
OTIPENENSIOT CTHIIb M3JIOKEHUS (TIOCTPOCHUSI MOJIENEH), KOTOPhI OOBEAUHSIET
€CTECTBEHHBIN W (POPMATBHBIN S3BIKU TSI TIPEICTABICHUS] 0A30BBIX TMOHSTHMA
(271eMEHTOB MOJIEIN) U MEXAHU3MOB UX PACIIUPEHHUS.

Horamus UML. Hotanus npencrasisieT codooii rpaduuecKkyro

WHTEPIPETALNIO CEMAHTUKHU JIJI1 €€ BU3YyaJIbHOTO MPEICTABICHUS.

B UML onpeneneno tpu muna cyugpocmeit.

o CTpyKTypHasi CyITHOCTh — a0CTPAKITHS, SIBIISIOMIASACS OTPAKCHUEM
KOHIICTITYQJIbHOTO WU (PU3UYECKOTO O0BEKTA;
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e [pynnupyromas CymHOCTb — 3TO JIEMEHT, UCIIOJIB3YEMBIN JJIs1 HEKOTOPOTO
CMBICIIOBOI'O OOBEMHEHHUS AIIEMEHTOB IUAarpPaMMBbl;

o [loscHsromas (aHHOTAIMOHHAS ) CYIITHOCTh — KOMMEHTApUH K AJIEMEHTY
uarpamMMel.

Cymnoctu. B ta67. 3.1 npuBeneHo KpaTKOE ONMMCAHKUE CYIITHOCTEH,

UCIOJIb3yEeMbIX B TpauecKoi HOTaI1H.

Tabmuna 3.1.
Tun HanmenoBanue | OGo3HaueHue OmnpenesieHune (ceMaHTUKA)
1 2 3 4
KpyT
Knacc ? MHOeCTBO 00BEKTOB, UMEIOIINX OOIIYIO
(class) oHCOBATE) CTPYKTYpY U MOBEICHUE
: AOcTpakuus - peabHas WM BOOOpakaemas
‘%—K"-‘l CYIIHOCTH C YETKO BBIPAKEHHBIMH
=
OOBekT v=3 KOHIIENITYaJIbHO-CYIIECTBEHHBIMU [IPU3HAKAMU.
(object) ')'HC S50 C touku 3pernss UML 00BbeKTHI SBISIOTCS
OBd
P ‘ IK3EMIUIIPaMH Kiacca (IK3eMILIIpaMu
CYIITHOCTH)
o COBOKYITHOCTb OIlEpaluii, Onpeaessomas
CTpyKTypHas Vnrepdeiic Q y pauuii, onpeensiont
(interface) CEpBHCHBIC OTIEPAIHS HITH YCITyTH,
iPacuer MpeJOCTaBIIsieMbIe KJIACCOM MIIM KOMIIOHEHTOMH
BHemHss o OTHOIIEHHIO K CHCTEME CYIITHOCTb,
[HeicTByromiee KOTOpasi B3aMMOZCHCTBYET C CUCTEMOM U
JINIO UCTIONB3YeT ee ()YHKIIMOHATBHBIE BO3MOYKHOCTH
(actor) —— JUTSL IOCTIDKEHHS OTPEIEIICHHBIX TIENIEH, PETieHns
P YaCTHBIX 33714 WM MPHEMHUK HH(OpMaImu
Bapuanr Pacuers: Cnoco6 omucaHue 1MoCIeJ0BaTeIbHOCTH
UCTIONIb30BAHHUS TAPAMETPOB JIEVCTBUH BBIMTOJIHIEMBIX CHCTEMOM, 4TO
(use case) cHerens NPHBOIUT K 3HAYUMOMY JJI aKTEPA PE3YJIbTaTy
Onucanre MOMEHTA B XOJ€
CocTostmue (YHKIMOHUPOBAHUS CYIIIHOCTH, KOTa OHA
Junamudaeckas (state) ncnpaeeH YIIOBJIETBOPSIET HEKOTOPOMY YCIIOBHIO, IIPH
BBITIOJIHEHHU HEKOTOPOI MOAIIPOTrpaMMbI WITH
OXHJACT HACTYIIJICHUA HEKOTOPOT'O COGBITI/ISI
- “Pacuers » Onucanne COBOKYITHOCTH 3K3EMILISIPOB
Koomnepamnmst / » .
. | [IAPAMETPOB | aKTepOB, OOBEKTOB M MX B3aUMOJICHCTBHS B
(collaboration) ‘. cHeTeMbI L' N
» SHCTEMBL - mpoliecce peleHns HEKOTOPOH 3a/1aun
®dusnygeckas 9acTh CUCTEMBI ((haiii), B TOM
JluHamMudeckas KommoneHT FileListBox YUCJIE MOYJIH CUCTEMBI, 00eCIIeUNBaIOIINE
(component) C++Builder| | peanu3aiio coriacoBaHHOro Habopa
uHTEpdeicoB
Vaen dusnyeckast 4aCTh CUCTEMBI (KOMIIBIOTED,
(node) Cepeep MIPUHTEP H T. J1.), IPEJOCTABIISIONIAs PECYPCHI

IJId pEIICHUA 3a1a4n
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OO0t MeXaHUu3M TPYIITUPOBKH HIEMEHTOB.
Iaker B oTnnume oT KOMIIOHEHTA, TAKET — YUCTO
['pynmupyromas (packages) security KOHIIENTyaIbHOE (a0CTPaKTHOE) MTOHSTHE.
YacTHBIMHU CITydasiMU TIAKETa SBIISIOTCS
cucTeMa U MOAeb
IIpumeuanue o
[oscusiromas KomMmenTapim KommenTapuii k aneMeHTy
(comment)

B HEKOTOpPBIX HMCTOYHMKAX BBIACISIOT TAKXKE IMOBEICHUYECKHE CYITHOCTH
83auMoO0elicmausi 1 KOHeyHvle asmomamol, HO C JJOTUUYECKON TOUKHU 3PEHUS UX
CIeAyeT OTHECTH K JuarpamMam.

OtHomenusi. Bzanmocsizu B UML — 310 0coObIe TUITBI MEXTY
CYIIHOCTHBIX JJOTUYECKUX OTHOIIECHUM, 0TOOpakaeMbIX Ha THarpaMMax KJIaccoB
n 00bekToB. B UML npeacraBiens! cieayomue BUabl OTHOUIEHUN CM. pUC

3.2.
| OTHOmEeHAA |
J ¥ ¥ v
| AcconHanun | O000mennn | Peanuzanus | |3aBHCHMOCTb |
(HacaenoBaHHe)

v ¥ v

| bunapuas | | N - apHas | | Arperanun |
| KoMnozunun |

Puc. 3.2. OTHOLIEHNUS MEXTY CYLITHOCTSIMH.
B 1a67. 3.2 mpuBeneHo onucanue BceX BUIOB omHuoutenuit UML,

HCIIOJB3YCMBIX HAa AUarpaMMax IJisl YKa3saHHs CBsI3CH MCKAY CYIIHOCTSAMM.
BI/I)IBI OTHOIICHUI AJI1 CBA3W MCKAY CYITHOCTAMUA

Tabnuma 3.2.
HaumenoBanue | O0o3HaueHHe Onpenesienue (CeMaHTHKA)
Acconmanus 3 OTHoIIeHHe, ONMCHIBAIOIIEE 3HAYNMYIO CBSI3b MEXIY IBYMS U
(association) «———> [Oonee cymuoctsamu. Haubonee oOmuii BU OTHOIICHUS

[TonBua acconanyy, ONMUCHIBAIOMIEH CBS3b «HaCTby—«IEI0ED,
B KOTOPOM «4acThb)» MOXET CYIIECTBOBATh OTIEJIBHO OT
Arperarus _—
(aggregation) «——— |«uenoro». POM0 yKa3bIBaeTCs CO CTOPOHBI KIIETIOTON.
OTHoOUIEHNE yKa3bIBAETCS TOIBKO MEXAY CYILIHOCTSIMH OJHOTO
THUIA

IToxgBun arperanuu, B KOTOPOH «4acCTH» HE MOTYT
CYIIECTBOBATh OTIEIBHO OT «1enoro». Kak npasuio, «qactm»
CO3JAI0TCS U YHUUYTOXKAOTCS OJJHOBPEMEHHO C «LEIIbIM

Komnosunus —_———
(composition) —
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OTHOIIIEHHE MEXKTY IBYMS CYIIHOCTSIMH, B KOTOPOM H3MEHCHHE
3aBUCHUMOCTh | ===-mem. B OJIHOM CYIIHOCTH (HE3aBUCHMOM ) MOKET BJIHMSATH HA COCTOSIHUE
(dependency) | ~°T°°7 * | unn noBesieHue APyroi cymHocTH (3aBUCHMOIT). CO CTOPOHBI
CTPEJIKH YKa3bIBAETCs HE3aBUCHMas CYIITHOCTh

OtHoueHne Mexay 0000IIeHHON CYIIHOCTBIO (TPEAKOM) U
CIICIHATN3UPOBAHHOM CYIIHOCTBIO (MOTOMKOM). TpeyroiabHuK
YKa3bIBAaeTCsI CO CTOPOHBI Ipeka. OTHOLICHHE YKa3bIBACTCSI
TOJIBKO MKy CYIIHOCTSIMH OJJHOTO THIIA

O060011EeHNE

(Hacnez[_OBa_HI/Ie —_—
generalization)

OTHOIICHHE MEXTy CYITHOCTSMHU, TJI€ OJTHA CYIITHOCTh
OTIpeieIIsieT JeHCTBIE, KOTOPOE APYras CYIIHOCTh 00s3yeTcs
BBIMOJIHUTH. OTHOIIEHUS UCTIONB3YIOTCS B IBYX CIYYAsIX: MEKIY
______ - |uHTEepdeiicamu 1 KIaccaMu (MM KOMIIOHEHTAMH ), MEXTY
BapUaHTaMU UCTOIb30BaHUS U KoorepanusiMu. Co CTOPOHBI
CTPEJIKH YKa3bIBACTCS CYIIHOCTb, ONPEEIsIoNIee eicTBrE
(maTepdeiic mIM BapuaHT MCIIOIH30BAHMS)

Peanuzanusa
(realization)

Acconuanun. CylmecTByeT MITh Pa3IMYHbIX TUIIOB ACCOIUAIINHN

e OMHapHasi CBsi3b, Hanpumep, kiaccbl «MapmpyTsel aBromapka Nel» wu
«ABtomapk Nely. «Mapuipytel aBTonapka Nely 6e3 «ABromapka Nel» He
OBIBAIOT;

e OJHOHANPABJEHHAS CB3b, HANIPUMEp, «IIYLIKa» M «CHAPSAIBD» CBSI3aHBI
onHoHamnpaBieHHo. Tak «MapupyTtel aBTomapka Nel» 6e3 «ABTomapka
Nel» He OBIBAIOT, B OTJIMYHE OT CIIydasi «ITYIIKa»/«CHAPSABDY,

e /IBOiiHbIe accomuanmuu (C JBYMS KOHIIAMH) TPEACTABISIOTCS JIMHHUEH,
COCIMHSIONICH IBa KJIACCOBBIX 0JIOKA,

® BLICOKOIl CTemeHH HUMEIOT OoJjiee JABYX KOHIIOB U TMPEACTaBISIOTCS
JUHUSMU, OJUH KOHEI[ KOTOPhIX HAET K KJIAaCCOBOMY OJIOKY, a JAPYro K
obmemy poMOuMKy. B mpeacTaBieHMM OJHOHANMPABICHHON acCOIMAIMN
n00aBIseTCS CTPENKA, YKa3bIBAIOIIasi HA HAMPaBJIEHUE aCCOIMAIINH;

e MMEHOBAHHAsl, U TOTJa HAa KOHIAX MpPEACTaBIAIONICH €€ JTUHUM OymyT
MOJIMKUCAHBl POJM, MPUHAMJICKHOCTHA, HHIAUKATOPBI, MYJbTUILUIUKATOPHI,
BUJIMMOCTH WJIH APYTHM€ CBOMCTBA.

Jlns acconumanuu, arperalii 1 KOMIIO3UIMUA MOKHO YKa3aTh KPaTHOCTh
(multiplicity), ompenensiforie KOJHYECTBO JK3EMILUIPOB  CYIIHOCTEH, B
OTHOIIECHUU CJICTYIONTUMHU CIIOCOOAMHU:

x
e - HEOrpaHWUYECHHOE KOJUYECTBO AK3eMILIIpOB 0..N ;

1
L BBIPA3HUTDH JIFOOBIM OCJIBbIM ITOJOXHUTCIIbHBIM YHCJIIOM ,

II..11
e  Mana3oH YMCEJ — HaYaJIbHOE YNCJI0 U KOHEUHOE, M..N, 1 M>N :

L NEPCUUCIICHUEC IIO0JIOKUTCIBHBIX HCJBIX YHCCII W JHAIIa30HOB 110

a.b lk m..n-
BO3paCTaHUIO YCPEC3 CUMBOJI 3aH$ITy10 ;
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L AWara3oH 9YUCCJI OT HAYaJIbHOI'O YucJjia 10 IIPOU3BOJIbHOI'O KOHCYHOIO, a.*

[To ymMon4aHuio KpaTHOCTh MPUHUMAETCS PAaBHOM 1.

Mexanu3mMbl

pacmiupenusi. I[IpuBenem

OIMMCaHNuC MCXaHHU3MOB

paCHIMPEHHUs], UCTIONb3YEMBIX ISl YTOUHEHHUSI CYIIHOCTEN U OTHOILIEeHUH Tab. 3.3

Tabmuua 3.3.
HaumeHnoBanue 0603na4 | OnpenesieHue (CEMaHTHKA)
eHue

YTouHEHUE CEMAaHTUKH AJIEMEHTA HOTAIluH (HAIIpUMep:
Crepeotun - »
(stereotype) Include“ PaccMaTPUBAIOT, KK OTHOMICHHE BIIIOYCHN,

a kiacc “boundary” — rpaHUYHBIH Ki1ace)
(CgTanpr gnég]rs](éﬁi:ti}(])ch]I)OBHe [] Jloruueckoe ycnoBue [a&&D] wnum [uens qocturnyral.
Orpannuenue OrpaHrdeHre CEeMaHTHKY JIEMEHTa (HarpuMmep {TOJIbKO
(constraint) {3 UppanroHaIbHbIC YUCIIA})
[TomeuenHOE 3HaUCHHUE HoBoe min yrouHstomiee CBOMCTBO 3JIEMEHTA HOTALUH
(tagged value) {3 (mampumep {version=6.2})

Juarpammpl. OJIHAKO NMOMHUMO CTEPEOTHUIIOB, YKa3bIBAEMBIX B BHJIE

CTPOKH TCKCTa

B KaBbIYKadX,

rpaduuecKue CTepeoTUIIbl CMOTpUTE puc. 3.3.

Mz
Knacca

"Hello"

a)

6)

Ha JdWarpaMmax MOI'yT, HCIIOJIb30BaHbI

Q.

Ima knacca

B)

Puc. 3.3. [Ipumeps! cTaHAApTHOTO M CTEPEOTUITHOTO OTOOPAKEHHS Kilacca:
a) CTaHJapTHOE 0003HaYeHHe; 0) CTaHAapTHOE 0003HAYEHNE C TEKCTOBBIM CTEPEOTUIIOM; B)
rpagu4YecKuil CTEPEOTHII.

Muazpamma — ceazannvitl  epag,

6 KOmopom CYWHoOCmMuU A6JAI0MCA

gepuunamuy, a omuouwenus oyeamu. CyIIHOCTIMH MOTYT OBITh TI'DPYIIHPOBKU

AJIEMEHTOB HOTAallUM, KOTOPBHIE OTOOPAKAIOT HEKOTOPHIM OOBEKT WM aCMeKT

pa3pabaTbsiBaeMoOil HHPOPMALIMOHHOM cucTeme. J[aTuM KpaTKyro XapaKTEepUCTUKY

nuarpamMmam B Taosmre 3.4.
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Huarpammer UML-2.4.1.

Tabnuua 3.4
Tun guarpammel (Mogean UC)
10 CTETIEHU | TIO o
JAunarpamma Hasnayenue .
¢u3nveckoil | 0TOOpaKEHUIO | OTOOPAKEHHIO
peanu3anyy | TMHAMUAKA aCIIeKTy
CrpykrypHble tuarpammsl (Structure Diagrams):
OTtoOpaskaeT HaOOpbI HHTEPGEHCOB
Knacco P P pd .
(class) KJIACCOB, aTPUOYTOB M OTHOLICHUI MEXITY
HUMH
OTtob6paxxkaeT 0OBEKThI, IK3EMIUIAPHI KIaCCOB
Obnexron CI/ICTeFl)\/[H c aSaHI/IeM’TeK UX slllaquHﬁ PYHKIHOHTH
(object) YK ey Craructuyeckas| o-
uX aTpuOyTOB M CBsA3EH MEXIy 00bEeKTaMU
OTto0pakaeT BHYTPEHHIOIO CTPYKT o HHQOPMAIIHOHH
T
p yIp PYKTYDPY Jlornueckas | AMHaAMHUYECKasd ast I/I/I/IJ‘II/I
KJ1acca H, 10 BO3MOYKHOCTH, UX o B —
Komno3uTHoii/cocTaBHOI CTPYKTYpPbI B3aumoeiicraue. Ero nonsun 8 UML 2.0 - o
. : . n3nYecKast
(composite structure diagram) auarpammel kooreparuu collaboration,
MTOKA3bIBAIOIINE POJIH U B3aUMOJICHCTBUE
KJIACCOB B KOOTEPAIIHH.
CayXuT A7 MOAETUPOBaHUS PabOTAIOIINX OyHKITMOHAIBH
PasBépreiBanus Y3J10B, apTe()aKTOB, IOTHYECKUX 3JIEMEHTOB o-
. CratucTtuueckas
(deployment) U CBSI3€il, yCTAaHABIMBAIOIIMX MEXITY HUMHU nHpOPMAIIMOHH
3aBHCUMOCTbh MaHU(ECTalluU ast
OToOpakaeT KOMIIOHEHTBI CUCTEMBI U CBSA3H
KommnonenToB
(component) MEXy KOMIIOHEHTaMH, UCTIOTHAEMBIMU dusnueckas
¢aitnamu, MOTyJISIMH, TAKETAMU U T. 1. K
OMITOHEHTHas
CrepeoTUIibl UCHOIB3YIOTCS, KaK YaCTH Jlornueckas | CratucTuyeckas (cTpyKTypHAf)
IMpodmuneii (UML2.2) npoduieit B Mmeromoaensx. [lpoduns Oeper | wim PYKIYP
(profile (UML2.2)) gactb UML 1 pacmupseT ¢ moMouisio buznueckas

CBSI3aHHOM TPYMNIIBI CTEPEOTUIIOB JUIS
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ONPEAECICHHOMN LETIN.

I[narpaMMa IMaKeToOB
(Package diagram)

OTo0OpakaeT CTPYKTYpHYIO TUarpaMMmy
OTHOIICHUN 1 B3aMMOCBSI3H MCKOY
MaKeTaMH.

Crarucruueckas

CrpykrypHas

Behavior Diagrams (JluarpaMMbl OBeIeHHs1):

BapuaHToB ncno/sib30Banus (nMpemeaeHToB)
(use case)

OTtoOpaskaeT B3aUMOICHCTBUS MEXKIY
aKTepamMu U QYHKIUSAMH, a TakKe QYHKIUU
CHUCTEMBbI

Jlornueckas

CraTtucTudueckas

D yHKIMOHAJIBH
ast

HesiTreibHOCTH
(activity)

OtobpaxkaeT ACSITEIHHOCTh B BUJIE
QJITOPUTMA TIOBEJICHUS

Cocrosinmii
(statechart)

OTtoOpaskaeT COCTOSIHUE CYIIIHOCTH B
Ipolecce ee KU3HEHHOT0 KA U ePeX0/Ibl
MCXKYy HUMHU, €CJIN KaK TAKOBBIC HUMCIOTCS

Jlornueckas

JnHamuyeckas

IloBeneHnueckas

ITocaenoBaTe ILHOCTH
(sequence)

OtobOpaxkaeT mocie0BaTeIbHbIN 1UaIoT
(COOOIIeHMS) CUCTEMBI C aKTEPOM

0030pa B3aumMoaecTBUA
(UML2.0) Interaction overview
diagram (UML2.0)

OTto0OpaxaeT 1eATebHOCTH, BKIIIOYAIOIIas
(parMeHThI JuarpamMmmbl
IIOCJIEI0BATEILHOCTH U KOHCTPYKLIMHU
IIOTOKA YIIPABJICHHUS.

B3aumoaelicTBus

- (integration) Cunxponusanuu (UML2.0)

Timing diagram (UML2.0)

OTobOpaxkaeT peryJMpoBaHUe MPOIIECCOB,
KakK MnapajiCIbHbIX, TaK U
MTOCJIEZIOBATEIBHBIX, IPOTEKAOIIHNX B
PECAJTIBLHOM BPEMCHU, U JOIMYCKACT UX
INKaJIUPOBAHU .

Kommynukanuu /koonepamuun
(UML1.x)Communication

OTo0OpaxkaroTcsi B3aUMOJIEHCTBUSI MEXKTY
YaCTSAMU KOMITO3UTHOW CTPYKTYpPBI HIIN

diagram POJISIMH KOOTIEPAIUH C SIBHO YKa3aHHBIMHU
(UML2.0)/Collaboration aJIpeCHBIMH OTHOIICHUSIMU MEXTY
(UML1.x) JJIEMEHTaMHU.

Jlornueckas

JnHamuyeckas

TloBenenueckas
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Crpykrypy nmmarpamm UML 2.X MOXHO NOpeACTaBUTh Ha JAvarpamme

kimaccoB UML cwm. puc. 3.4. (1711 UCKIIIOUEHUS

TaKk)kKe 0003HAUCHHS Ha aHTJIMHACKOM SISBIKG):

HCOOAHO3HAYHOCTU IIPHUBCICHBI

JnarpaMMer
Diagram
I ¢ ]
CTpyKTYpHBIE JuarpaMME
[(FarpaMMBL MIOBENCHIA
Structure Behavior
Diagram Diagram
| S | S——
A A
] ] I ] ]
I[HEII‘paMMH I[]/Ia.l"paMMa I[PIHJ‘[)EIMMa ,I[HarpaMMa I[HBJ‘[)BMMH
KJIaccoB KOMITOHCHTOB 00BEKTOB JCATCIBHOCTH IPELCACHTOB
Class Component Object Activity Use Case
Diagram Diagram Diagram Diagram Diagram
JluarpamMma Jimarpamma_ JuarpamMma Jlnarpamma JlnarpamMMel Juarpamma
mpodueit K%%g?;’_gég%n/ PasBEPTLIBAHNA IaKETOB B3aAMOJICHCTBHA COCTOAHHEL
Profile CTPYKTYpPBI Deployment Package Interaction State Machine
Diagram Composite Diagram Diagram Diagram Diagram
Structure
Diagram A
I ] ]
Juarpamma JlnarpamMma Juarpamma Juarpamma
UM [OCTIEIOBATENBHOCTH KOMMYHHKAIHH o630pa CHHXPOHH3AITHH
§DTEIJ_-[HH- Sequence Communication L A EI T Timing
TELTE L Diagram Diagram mofé?&%%] Diagram
Diagram
Puc. 3.4. CtpykTypa muarpamu.
CBs13b MOZEIIEN U THAarpaMM
Tabmuna 3.5
JAunarpamma
® A %
: S E| g &
2 3| = S| g 2 = g
Moaean s 8| E =5 | 3 S = | g
E x5 = QA s S 2 = =
= A ® =S = | X = s =
Sg| 2| | E| =B E| E| g
s = o & S S 5 = = a
s o = = S S 3 ) S <
@ = o = 2 | E = X = A~
BapuanTtoB ucnojib3oBanus | + + + + +
AHayim3a + + + + +
IIpoexTHpOBaHMsA + + + + +
Peanuzanuu + + +
TecTupoBaHue HA OJIHOT
p Yo+ - - - - + - -
U HENPOTHBOPEYHBOCTH

HanomunaeM no cBoemy noctpoeHuto si3biIk UML — 3TO SI3bIK TOUHBIX

OHpG)IGHeHI/Iﬁ )51 CHGHPI(I)PIK&HI/IIZ, [MO9TOMY IIpU MOACIHPOBAHUN AUATPAMM

PCKOMCHAYCTCA n30eKaHnue BCIKOTO poaa ABYCMBICICHHOCTH W HC ITOJIHOTBI

OIIMCBhIBACMOI'0 IIpomecca, U II0OTOMY, IIpU pa3pa60TI<e MOACIN CHCTCMBI
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CTpOAT HECKOJIBKO BHAOB Juarpamm, a JJ1A CJIOKHBIX CHUCTEM,

0XapaKTCPU30BaATh ITOBCACHUC CTPOAT AOIMOJHUTCIIBHO JUAarpaMMbl COCTOSHUA,

HCII

0JIb3ys pexoMeHganuu Tabmauuel 3.5. [Ipu BeimoaHeHus: paboThl Ne2, Mbl

OyTHUJIN C BaMH, YTO HC BCC IIPOLCCChI, BBIIIOJIHACMBIC Halleu 3az:atle171, MBI

CyMeJlid 0TOOPa3UTh.

2.X:

[IpuBeneM HeKOTOpbIE HAaMOOJEE YacTo ucnolib3yemble nuarpammbel UML

TCM.

OnncanEne KJIACCOB ¢ nmapaMeKTpaMH

, K OCTaJIbHBIM Mbl BCPHCMCs II037KC IIPH H3YYCHUHW COOTBCTCTBYIOHIHNX
Krace Kaacce
<HM#a KiIacca™> <Hms knacca>
a)
=
Kaacc [Onepanun kaaccal E Kracc

<Hma kiaacca> E a)
a) w
[ATpHOYTHI KiIacca] E
%)
: :
[Onepanun kaaccal Kaace &
6 2

) <Hmsa kaacca> = Kaace

K1ace v 0)
[ATpnOyTEI KIacca) j
<Hms kiaacca> g
Onepanun Kiacca =
[ATpudyTEI Kaacca] [ 3 ] "g"
=
[TIpumeuanne] o

Knacc

B) r) B)
Puc. 3.5. lnarpamMmsbl K1acca.

Junarpamma kiaaccoB (Class diagram) — craTuyeckasi CTpyKTypHast
CYIIHOCTh: OIHUCHIBAIOIIASl CTPYKTYPY CHUCTEMBI, JIEMOHCTpUpPYIOIIas
KJIACChI CUCTEMBI, KX aTPpUOYThI, METOJIbI M 3aBUCUMOCTH MEXK]y KJIaCCaMHU.

CylecTBYIOT pa3Hble TOYKH 3pEHHUSI Ha TOCTPOCHHUE JHUarpaMm
KJIACCOB B 3aBUCUMOCTH OT LIeJIeH UX TPUMEHECHHUSI:

KOHIIENTyaJIbHasi TOYKAa 3pPEHUSl — JuarpaMMa KJacCOB ONMCHIBAET
MOJICNIb TIPEAMETHOW 0051acTH, B HEH MPUCYTCTBYIOT TOJBKO KJIACCHI
MPUKJIATHBIX O0BEKTOB;

TOYKA 3peHusl crenudukaly — AuarpaMma KjIacCoB MPUMEHSETCS MpU
MIPOCKTUPOBAHUH MHPOPMAITMOHHBIX CUCTEM;

TOYKA 3pEHUs peaju3alud — JuarpaMMa KJIacCOB COIEPKUT KIIACCHI,
UCIIOJIb3yeMbI€  HEMOCPEJICTBEHHO B  MPOrpaMMHOM  Kojae  (mpu
MCIIOJIb30BaHUU 00BEKTHO-OPHUEHTHUPOBAHHBIX S3BIKOB
MPOTrPaMMUPOBAHMS).
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JnarpaMMmsbl Kjiacca HEKOTOPBIX BAPUAHTOB MPUBEJEHBI Ha pucC 3.5.
I'paduyeckoe nmpeacraBiieHne OAHOIO Kjacca (WJIH HECKOJIbKHX
KJIACCOB CO CBSA3IMHM MeE KAy HUMH) Ha3bIBAKT JUATPAMMOM KJIACCOB
Juarpamma komnoHeHToB (Component diagram) — cratuyeckas
CTPYKTypHasi CYIIHOCTh, TIOKAa3bIBAIOMIas pPa30MEHUE MPOrpaMMHON
CUCTEMBbl Ha CTPYKTYpPHBIE KOMIIOHEHTHI M CBSI3U (3aBUCUMOCTH) MEXIY
KOMITOHEHTaMU. B kadecTBe (pU3WYECKUX KOMIIOHEHT MOTYT BBICTYIATh
daiiapl, OMOINOTEKH, MOTYIH, UCTIOTHSIEMbIC (haiiiibl, TAKEeTHI U T.I1.
JnarpaMmMa KOMIIOHEHTOB - MpEJHA3HA4Y€Ha MJId pacHpeicsicHus
KJIACCOB M OOBEKTOB MO KOMIIOHEHTaM IMPU (PU3HMUECKOM MPOCKTUPOBAHUU

CUCTEMBI, U rpaduyecKu U300pakaeTcs JuarpaMMoi, MOKa3aHHOM Ha puC.
3.6.

Component

Puc. 3.6. JluarpaMMa KOMIIOHEHTOB.

JlnarpaMMa KOMIIOHEHTOB pa3padaTbIBaeTCA Il CIECTYIONINX LIEIeH:
® BH3yalM3alMu OOIIEH CTPYKTYphl HMCXOJHOTO KOJa IPOrpaMMHOM
CUCTEMBI;
e crenugpuKaluy UCIOIHIEMOr0 BapuaHTa IPOrpaMMHOM CUCTEMBI;
e oOecrieueHHs] MHOTOKPATHOTO HCIIONb30BaHUSA OTAENBbHBIX (PparMEeHTOB
IPOrpPaMMHOTO KOJa;
® [IpeACTaBICHUS KOHIENTyalbHOM W (pu3Mueckol cxem 0a3 JaHHBIX

W/WIIK IPYTUX pa3ziesoB 00paboTku HH(OpMALIUH.

JnarpaMmMa KOMIIOHEHTOB, B OTJIMYUE OT paHEE PACCMOTPEHHBIX
JMarpaMm, OMMUCBHIBAET OCOOCHHOCTU (PM3HUECKOTO MPEACTABICHUS CHCTEMBI.
OHa TMO3BOJSIET ONPENETUTh ApPXHUTEKTYpPy pa3padaTbiBa€MOM CHUCTEMBI,
YCTAaHOBUB 3aBHCHMOCTH MEXJY IMPOTPAaMMHBIMU KOMIIOHEHTAMH, B POJIH
KOTOPBIX MOET BBICTYIIaThb MCXOJHBIM M HCIOIHSAEMBIN KOZ. OCHOBHBIMHU
rpa@UYecKuMu  3JEMEHTaMHU  JharpaMMbl  KOMIIOHEHTOB  SIBJISIFOTCS
KOMITOHEHTHI, UHTEPHENCHI U 3aBUCUMOCTH MEXITY HUMU

JInarpamma aesteabHocTH (Activity diagram) — nuarpamma, Ha
KOTOpPOM IIOKA3aHO Pa3JIOKEHUE HEKOTOPOU AECATEIIbHOCTU Ha €€ COCTaBHBIE
yactu. [lox nestenbHOCTBIO (aHTJ. activity) moHUMaeTcsl crenuuKaius
WCIIOJIHAEMOTO ITOBEICHHS B BHUJIE KOOPAMHUPOBAHHOTO IOCIEA0BATEIBHOIO
Y TapaJUIEIBbHOTO BBIIIOJIHEHUS MOAYUHEHHBIX AJIIEMEHTOB — BJIOKEHHBIX
BUJIOB JICATEIBHOCTH U OTAEIbHBIX IeUCTBUH (aHIIL. action), COEAMHEHHBIX
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Boibop
Cilegopanne Switch-cTpykrypa
if cTpykTYpPa

HAYA/10

JedaTeIbHOCTE

JedaTeIbHOCTE

HAYaI10

[f] [t] ;[EHTE..'H:HOCTEH break )_
(1] [ JeﬂTe::LHOCTLH break H>

HAYaJI0

[¥cioene]
BETB/ICHHE

[nnate] JleATeIBHOCTE

OKOHYUAHHE
OKOHYAaHHE @ if/else cTpyKTYpa [t]
O JeﬂTe::LHOCTLH break H>
HAYAT0 [f]
[yc1oBmE] [mEAYE]
< (detantt )
BeTBIICHHE

(;[enTe:lem:Tb) (;[e:neabﬂoc'rb) OKOHYIAHHE .

OKOHYIAHHE (g

while-cTpykTypa

TRKIBI (I0BTOPERHE) KoMORHHPOBAHHBIA TIPAMED TeATENbHOCTH

Ha4a/Ja1o

pasieieHHe
[veroeHe] i [mEAa4e] ™
29, JAHHAMHYECKAA
BeTB/IeHHE nmapajiieabHas
JeATe/IbHOCTh
H (;[en'rem,nocn, ) (,I[en're:u,ﬂocrh )
coeHHEHHE
S

C/IHAHHE X

OKOHYAHHE é

Puc. 3.7. lnarpamMmma nesiTeIbHOCTH.

do/while - for - cTpykTypa

MEXIy cOO0M MOTOKaMH, KOTOPBIE UAYT OT BBIXOAOB OJHOTO y3Jia K BXOJam
JIPYyTroro.

JuarpaMMbl  I€ITETBHOCTH  UCIONB3YIOTCA TIPU  MOJCIUPOBAHUU
OM3HEC-TIPOIIECCOB, TEXHOJIOTMYECKUX TMPOIECCOB, TOCJIENOBATEIBHBIX U
napaieTbHBIX BEIYHCICHUN.

AHaJoroM auarpaMMm ACSATEIBHOCTU SIBIISIOTCS CXEMBI aJITOPUTMOB II0
I'OCT 19.701-90.

JmarpamMma  J1eAT€NBHOCTH  (aKTUBHOCTH) — 3TO  Trpaduyeckoe
MPEICTABIICHUE MPSMBIX M TTApAJIJICIBHBIX TPOIECCOB AEATEIBHOCTH, KOTOpas
YCJIIOBHO MOXKHO 0003HAYUTh B BU/JIC IPUBEICHHOM Ha puc. 3.7.

[Ipu  QpopMupoBaHUM  CTPYKTYPHPOBAHHBIX IPOTPaAaMM  MOXKEM
KypUpPOBAaTh CICAYIOIIMMH MPABUIIAMH:
o HauunaTs ¢ mpocTeiiieii auarpaMMBbl 1eITeIIbHOCTH;
o Kaxxmoe cocrtosHMe neWcTBUST MOXET OBITh 3aMEIICHO JBYMS
MOCJIETIOBATEILHBIMHA COCTOSTHUSIMU JICHCTBUS;
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Kaxnoe cocrosHue ACUCTBHUSI MOXET OBITh 3aMEIIEHO OJHON U3
ynpasisttomeit crpykrypotii (if, if/else, switch, while, do/while wnu for);
[TocnenHue nBa MyHKTa MOXKET MOBTOPSITHCSA HEOTPAHUYEHHO.
JluarpamMmma 3aBHCHUMOCTU (CBsI3eM) - OTHOLICHHE MEXAY JABYyMS
CYLIHOCTSIMHA, B KOTOPOM H3MEHEHHWE B OJIHOM CYIIHOCTH (HE3aBUCHMOMN)
MOJKET BIIUSATh Ha COCTOSTHUE WJIM TIOBEJCHHUE JPYTOi CYIIHOCTH (3aBUCUMOM).
Co CTOpOHBI CTPENKH YKA3bIBAECTCS HE3aBUCUMAs CYIIIHOCTD;

<Hma kiaacca> <Hm#a Kiaacca>
[ATpHOYTEI Kiaacca) [ATpHOYTHI Kiaacca)
b
[Onepannn Kiaccal [Onepannn Kiaccal
[IIpaveuanne] [ IIpumeuanne]

Puc.3.8. Jlnarpamma 3aBUCHMOCTH KJIACCOB.

3.4. IMoapoodno sa3bik C++ Builder
Tunsl 1aHHBIX

HepeMeHHbIe MEPECUYNCIAECMOr0 THUIIA. HepeMeHHa;I, KOTOpad MOXKCT
[IPUHUMATb 3HAYCHHUC M3 HCKOTOPOI'0 CIIMCKa 3Ha‘IeHI/II\/'I, Ha3bIBACTCs
HepeMeHHOﬁ IMCPCUHUCTIACMOIO THUIIA UJIN IICPCUUCICHHUCM.

OObsaBiIEeHNE MCPCUYHUCIICHUA HAYNHACTC C KIIFOUCBOI'O CJIOBAa enum U
uMeeT JiBa opmaTa mpeACcTaBICHUS.

Dopmam 1. enum [nva-rera-nepeunciennsd] {COMCOK-
IepeunuciseHud } onmcarTeJib [, onucareib. .. |,

(Dopmam 2. enum MMSA-TeTa-IIepeunCIIeHS OIMcCaTeJlb
[, onucaTenb. ] ;

OObsiBIICHHE TIEPEUUCTICHUS 3a/1aeT TUI MEPEMEHHOUN MepeyucaeHus u
ONpPENECTAECT CHUCOK WMEHOBAHHBIX KOHCTAHT, HA3bIBAEMBIM CIHCKOM-
MEPEUNCIICHUS. 3HAYEHUEM KaXKJIOT0 HMEHU CIIHCKA SBISETCI HEKOTOPOE
1ICJIOC YHCJIO.

[IepemeHHast THUMA NEPECUUCIIEHHUS MOXKET NMPUHUMATh 3HAYEHUS OJTHOM U3
MMCEHOBAHHBIX KOHCTAaHT CIHCKa. MIMeHOBaHHBbIC KOHCTAHTBI CIIMCKA MMECIOT
tun  int. Takum oO0Opa3oMm, MaMmsATh, COOTBETCTBYIOIIAs TEPEMEHHOMN
MIEPEUYUCIICHNS, JTO IMaMATh HEOOXOoauMas JJIs pa3MEIICHUS 3HAYCHHS THIIA
int.

Ilepemennass THhma enum MOTYT MCIOJb30BATBCA B HMHAEKCHBIX
BBIpQKEHHUAX W KaK ONepaHjbl B apupMETHUECKUX ONEpaIrsix U B OINeparusx
OTHOIICHMUSI.
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B ¢opmare 1 umeHa u 3HaUeHHUs MEPEUUCIICHUS 3aJalOTCSI B CIIHCKE
IIEPEUYNCIICHU . Heobs3arensHoe MMsI-Tera-repeuncicHus, 3TO
UACHTU(PUKATOP, KOTOPBHIA HKMEHYET Ter MepeUHCIICHUs, ONpeIeICHHBIN
CIIUCKOM nepeuncieHus. Onucarenb IMEHYET IEPEMEHHYIO IIepedncieHus. B
OOBSIBICHUH MOXET OBbITh 3aJaHa Oojiee 4YeM OJHa T[EpEeMEHHas THuIla
IIEPEYUCIICHUS.

CrnucoK-epevyrcIeHns COAEPKUT OJTHY WIIM HECKOJIBKO KOHCTPYKLIMM BUA:
UOEHTUPUKATOP [= KOHCTAHTHOE BEIPAXEHMUE |

Kaxnpiii wuaeHTHPUKATOp HMEHYET DJJeMEeHT mepeuncieHus. Bce
UACHTU(PUKATOPHl B CIKCKE €NUM JODKHBI OBbITh YHHKaJbHBIMHU. B ciydae
OTCYTCTBUSI ~ KOHCTAHTHOTO  BBIPAXKEHUS  TEPBOMY  HJCHTU(DUKATOPY
COOTBETCTBYET 3HaueHue 0, cienyromeMmy UIACHTUPHUKATOPY - 3HaueHue 1 u
T.J. IMsl KOHCTAaHTBI EPEYUCIIEHUS SKBUBAICHTHO €€ 3HAYEHHUIO.

Nnentudukatop, CBA3aHHBIH C KOHCTAHTHBIM BBIPAKCHHEM, NMPUHUMAET
3HA4YEHUE, 3aJaBacMOE€ JTUM KOHCTAHTHBIM BbIpa)KeHHUEM. KOHCTaHTHOE
BBIPKEHUE JIOJDKHO UMETh THIN int U MOXET ObITh KaK MOJIOKUTEIbHBIM, TaK
1 oTpunareabHbiM. CreayroomeMy HIeHTU(PUKATOPY B CIIMCKE MPUCBAUBAETCS
3HAYEHHE, pPABHOE KOHCTAHTHOMY BBIPDAXKEHHMIO IUIFOC 1, ecaum  3TOT
UJCHTU(UKATOP HE UMEET CBOEr0 KOHCTAHTHOTO BbIpaxkeHUs. M cronb3oBaHue
JJIEMEHTOB IIEPEUNCIICHUS TOJKHO MOIUMHATHCSA CIEAYIOIIUM IIpaBUIIaM:

1. IlepemMeHHast MOKET COAEPIKATH MOBTOPSAIOIINECS 3HAUCHHUS.

2. UnentudukaTopsl B CHUCKE NEPEUUCIEHUS JOJKHBI ObITh OTJIMYHBI OT
BCEX JAPYTUX HACHTU(HUKATOPOB B TOM k€ 00JIACTM BHUIMMOCTH, BKJIOYas
MMEHAa OOBIUYHBIX MMEPEMEHHBIX W HUACHTU(UKATOPHI U3 JPYTUX CIUCKOB
TIePEUYUCIICHUM.

3. meHa TUNIOB MEpPEUUCICHUN JOJDKHBI OBITh OTJIMYHBI OT JIPYTUX UMEH
THUIIOB TIEPEUUCIICHUMN, CTPYKTYP M CMECEH B 3TOM ke 0071acTH BUJAUMOCTH.

4. 3HaueHUE MOXKET CJIEA0BATH 3a MOCIECIHUM JIEMEHTOM CIIUCKA

TIEPEYUCIICHUS.
[Ipumep:
enum nedelja { SUB = O, /* 0 */

vos = 0, /* 0 */
POND, /* 1 */
VTOR, /* 2 */
SRED, /* 3 */
HETV, /* 4 */
PJAT /* 5 */
} rab ned ;

B nmanHoM mpumepe 0ObsIBICH MEPEUUCIISIEMBIN TET nedelja, C
COOTBETCTBYIOIIMM MHOXXECTBOM 3HAUYEHUM, U O0BSBIICHA IEPEMEHHAs
rab ned MMCHOIIAA TUII nedelja.
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B dopmate 2 ucnonb3yercs uMs Tera MEPEUYMCICHUS I CChUIKA Ha THUII
NEPEYUCIIEHUs, ONpeNeseMblii rae-to B Japyrom Mecre. HWms  tera
NEPEYUCIIEHUS TOJHKHO OTHOCUTCS K YK€ OINPEAECICHHOMY TETY MEPEUUCIEHUS B
npenenax TeKyiehd o0JacTu BUAMMOCTU. Tak Kak Ter mepeducieHus oObsBICH
I7Ie-TO B IPyTOM MECTE, CIIUCOK MEPEUUCIICHUS HE MPEICTABICH B OOBSIBICHUH.

[Ipumep:
enum nedelja rabl,;

B o0bsBeHnn yKazaTens Ha THI JaHHBIX IEPEUNCICHUS U 00BSIBIIEMbIX
typedef nns TUMOB TepedMclieHHMs MOXXHO HCIOJb30BaTh HMs — Tera
NEPEYUCIIEHUS A0 TOTO, KaK JAHHBIM TEr MepedrcieHus omnpeneneH. OqHako
onpeJeieHUe MEePEeYUCIICHHUs JTOJDKHO TPEIeCTBOBATh JIO0OMY JCHCTBHUIO
UCIOJIb3yeMOro ykaszaTenss Ha Tun oObsBieHus typedef. OObsBienue 6e3
MOCJIEIYIOIIET0 CIMCKA OMMUCATENICH ONKMCBHIBAET TET, WJIU, €CIU TaK MOXKHO
CKa3aTh, 1a0JIOH MEPEUHCIICHUS.

MaccuBbl. MaccuBsl - 3TO TpynIia 3JIEMEHTOB OJHOTO U TOTO K€ THUIIA
(double, float, int W T.I.), IpU OOBSIBICHUH, KOTOPOTO KOMITHJISTOP
noiydaer UHGOPMAIMIO O TUIE AJIEMEHTOB U MX KOJMYECTBE, U MPU 3TOM OH
BBIJICTIICT TaMATh MOJ 3TU »jeMeHThl. OObsBIECHHE MacchBa HMEET JBa
dbopmara:

cneuupuxaTop-THIA ONMCaATEJIb |[KOHCTAHTHOE -—

BEIpAXeHME] ;
cnemuduxaTop-THuna onucareygs [ ];

Omnucarens - 3T0 UAESHTU(PUKATOP MACCUBA.

Crnenndukatop-TuIia 3aaeT TUI SJIEMEHTOB O0BSBISIEMOTO MAaCCHUBA.

Ilpumeuanue: Onemenmamu maccueéa He Mocym Ovlmb QYHKYUU U
anemeHmsl muna void.

KoHcTanTHOE-BBIp@XKEHHUE B KBAJPATHBIX CKOOKAaxX 3a7aeT KOJIMYECTBO
AJIEMEHTOB MaccuBa. KOHCTaHTHOE-BBIpKEHHE MpU OOBSIBICHUUM MacCHUBa
MOYET OBITh OIMYIIEHO B CIAEAYIOUIUX CITydasx:

e 1pu OOBSIBJICHUU MACCUB MHUIIMATU3UPYETCH;

® MaccuB OOBSIBJICH Kak (pOpManbHBIN MapamMeTp QyHKIUY;

® MaccuB OOBSBJICH KaK CChUIKA HAa MAcCCHUB, SIBHO OMpPEAEIICHHBIN B JPYroM
daiine.

B sa3pike C ompeneneHbl TOJBKO OJHOMEPHBIE MACCHBBI, OJHAKO
AJIEMEHTOM MacCHBa MOXET OBITh U MAaCCHUB, CIEJOBATEIbHO, MOYKHO
OTpeNeNuTh W MHOTOMEpPHbIE MaccuBbl. OHH (POPMATU3YIOTCS CIIHCKOM
KOHCTAHTHBIX -BBIPQKCHUH CICAYIOMUX 3a WIACHTH(PUKATOPOM MAacCCHBa,
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MPAYEM KAXKI0€ KOHCTAHTHOE - BBIPAXKCHUE 3aKIIFOYAETCSI B CBOU KBaJpaTHBIC
CKOOKHU.

Kaxx/10e KOHCTaHTHOE - BBIpAKEHUE B KBAJPATHBIX CKOOKax OMpeessieT
YHUCJIO AJIEMEHTOB IO JaHHOMY H3MEPEHHIO MAacCHBa, TaK 4YTO OOBSIBICHUE
JBYXMEPHOTO MAacCHMBa COAEPKUT JBA KOHCTAaHTHBIX - BBIPAXKCHUS,
TPEXMEPHOTO - TpH U T.A. OT™MeTHM, 9TO B si3bIke C TIEPBBIA DJIIEMEHT MacCHBa
MMEET NHJIEKC paBHbIN 0.

[Ipumepsr:
int a[2][3]; /* mpencraBjieHO B BUIE MaTPULE
al0][0] aflO0][1] alO0][2]
all]l[0] afll]lll] allll2] */
double b[7]; //BekTOop M3 7 3JeMeHTOB uMmewnmmx Turn double
int w(3][3] = { { 1, 3, 4 },
{ 8, 4, 8 1},
{1, 2, 91} };

B nocnennem npumepe o0bsaBieH maccuB wW[3][3]. Criucku, BbIJIeICHHBIE
B (UrypHbIE CKOOKH, COOTBETCTBYIOT CTPOKAM MAacCHBA, B CIy4ae OTCYTCTBUS
CKOOOK MHUITMANIHN3aIMs Oy/1eT BBITIOJIHEHA HEMTPaBUIIBHO.

B s3pike C MOXHO HCHOJNB30BaTh CEUEHUS MAcCHBAa, KaK U B JPYTUX
SI3bIKaX BBICOKOTO YPOBHSI, OJTHAKO HA MCIOJIb30BAHUE CEUCHUIN HAKJIQIbIBACTCS
psn orpanndeHuil. Ceuenust GOpMUPYIOTCs BCIAEACTBUE OMYCKaHUS OJHOM WK
HECKOJIbKUX Tap KBaJpaTHBIX CKOOOK. Ilapwl KBagpaTHBIX CKOOOK MOXHO
oTOpachiBaTh TOJBKO CIpaBa HAJIEBO W CTPOro mocienoBareiabHO. CedeHus
MacCHBOB HCIOJIb3YIOTCS MPU OPTraHU3alMKU BBIYUCIUTEIBLHOTO IMpoliecca B
bysaknusx s3pika C, pa3pabaTbiBaeMbIX MMOJIH30BaATEIIEM.

[Tpumep: int s[2][3];

Ecnu npu oOpaiiennn k HekoTopod QyHkuuu Hamucath s[0], To Oyxaer
nepeaBaThCsl HyJleBas CTpOKa MaccuBa s. int b[2] [3][4];

[Ipu oOparieHnu K MacCMBY b MOXHO HalKcaTh, HapuMmep, b (1] [2] u
OyJlieT nepenaBaThCs BEKTOP U3 YETHIPEX AJIEMEHTOB, a oOpallleHue b [1] JacT
IBYXMEpHBIII MaccuB pa3mepoM 3 Ha 4. Henb3s Hanucate b[2][4],
mojpa3yMeBasi, 4YTO TepeaaBaThCs OyIeT BEKTOp, IMOTOMY dYTO OTO HE
COOTBETCTBYET OIrPAHMYECHUIO, HAJIOXKEHHOMY HA HCIOJIb30BAaHUE CEUCHHIA
MacCHBa.

[IpumMep 0OBsBIICHUS] CHMBOJIBHOI'O MacCHBa.

char str[] = "oObgBjaeHMEe CUMBOJILHOTO Maccura',

Cnedyem yuumwviéams, 4mo 6 CUMBOIbHOM Iumepaie Haxooumcs Ha OOUH
anemenm Oonbule, MaK KaKk NOCIeOHUl U3 3JIeMEeHMO8 AGIAemcs YNpasisaoulel
nocaedosamenvrnocmoio \Q'.
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Ctpykrypbl. CTPYKTYPBI - 3TO COCTaBHOW OOBEKT, B KOTOPBIN BXOJIAT
AJIEMEHTHI JIIOOBIX TUIIOB, 3a UCKIIOYeHHEeM (PyHKIM. B oTinuue oT mMaccuBa,
KOTOPBIN  SIBJIIETCA  OJHOPOJHBIM OOBEKTOM, CTPYKTypa MOXET OBITh
HEOAHOPOHOM. TUI CTPYKTYpBI ONPEAEIIIeTCS 3aMUChI0 BUAA!

struct { cnmcox onpenesneHun }
B crpykrype o00s3aTenpHO JIOKEH OBITh YKa3aH XOTs Obl OJIUH
KOMIOHEHT. OnpeaesieHue CTPYKTYp UMEET CJICAYIOIINI BU/I;
THUII-OAHHEIX OIMCATEJb;
rJie  TUIN-JAHHBIX  YKa3blBA€T THUIl  CTPYKTYpPhl IS  OOBEKTOB,

OIpeAciIsIEMbIX B ommucarensax. B mpocrteitmeit  ¢opme omnmcartenu
IPEACTaBISIOT COOON UICHTU(HUKATOPHI U MACCHUBBI.
[Tpumep:
struct { double x,y; } sl, s2, sm[9];
struct { int year;

char moth, day; } datel, date2;

[Tepemennsie sl, s2 onpenensatoTcs: Kak CTPYKTYPbI, KakAas U3 KOTOPBIX
COCTOUT M3 JIByX KOMIIOHEHT X U y. [IepeMeHHas sm onpenensaercs Kak MacCuB
u3 7eBiaTH cTpyKTyp. Kaxkmas u3 nByx mepemenHbix datel, date2 cocrout u3
TpeX KOMIIOHEHTOB year, moth, day. >p> CymecTtByeT U Apyrou cmoco0
aCCOLMMPOBAHUS UMEHU C TUIIOM CTPYKTYPbI, OH OCHOBAH Ha UCIIOJIb30BAaHUU
Tera CTPYKTypbl. T€r CTpyKTypbl aHAJOTHUYEH TETy NEPEUUCINMOTO Thna. Ter
CTPYKTYPbI ONIPEACIISIETCS CIAEAYIOITUM 00pa3oMm:
struct Ter { cnmcox onmucaHmm; }; I'IC TCT ABJISICTCA
UIEeHTH(PHUKATOPOM.

B npuBenenHoM Hike nmpuMmepe uaeHTudukaTop student onvceiBaeTcs
KaK Ter CTPYKTYPHI:
struct student { char name[25];
int id, age;
char prp; i
Ter cTpyKTypbl HCTIONB3YETCS IS TTOCASAYIOIIET0 OOBIBICHUS CTPYKTYP
JaHHOTO BUA B (hopme:
struct Ter CnMCOK-MOEHTUPMKATOPOB,
IIpumep: struct studeut stl,st2;
Hcnonb3oBaHue TETrOB CTPYKTYpPhl HEOOXOAMMO JJII  OINHCAHUS
PEKYPCUBHBIX  CTPYKTyp. Hwxe  paccMarpuBaercs  MCIOIB30BAHUE

PEKYPCUBHBIX TETOB CTPYKTYPBHI. struct node { int data;
struct node * next; } stl node;

Ter cTpykTyphl node 1eHCTBUTEIBLHO SBISETCA PEKYPCUBHBIM, TaK KaK OH
UCIIOJIB3YEeTCSI B CBOEM COOCTBEHHOM OTHCAaHWHM, T.e. B (opMaIn3aIiuu

ykazarens next. CTpyKTypbl He MOryT OBbITh NPSIMO PEKYpCUBHBIMH, T.€.
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CTpYKTypa node He MOXKET COJIepP>KaTh KOMIIOHEHTY, SBJIAIOIIYIOCS CTPYKTYpOi
node, HO I00ast CTPYKTypa MOXKET HMETb KOMIIOHEHTY, SBIISIOIIYIOCS
yKa3aTeJeM Ha CBOU THUII, KaK U CAEIAaHO B IPUBEICHHOM IIPUMEPE.

JIocTynmn K KOMIIOHEHTaM CTPYKTYpPhl OCYIIECTBISIETCSI C MOMOILBIO
yKa3aHUs MMEHHU CTPYKTYpbl M CIEAYIOIIETO Yepe3 TOUYKYy HUMEHHU
BBIJICJICHHOT'O KOMIIOHEHTA, HAalIPUMEp:

stl.name="}BaHoB";
st2.id=stl.1id;
stl node.data=stl.age;
Oo0benqunenus (cmecu). OObeaMHEHUE MTOJOOHO CTPYKTYpE, OJHAKO
B KaXJbli MOMEHT BPEMEHHM MOKET HCMOJb30BATHCS TOJBKO OJUH U3
AJIEMEHTOB OObeAUHEHUS. TUI 00BEAMHEHUSI MOXKET 337]aBAThCA B CIIETYIOIIEM
BUJIE:
union { onmMcaHme 3JjleMeHTa 1;
ONMCaHMUe 3JIeMeHTa n; };

['maBHOW 0COOEHHOCTBHIO O0BETUHEHUS SIBIAECTCA TO, YTO JUISI KAXKIOTO U3
OOBSBIICHHBIX DJIEMEHTOB BBIIEIISIETCSA OJIHA U Ta e 00JIaCTh MaMSTH, T.€. OHU
MEepPEKPhIBAIOTCA. XOTd JOCTyH K 3TOM 00JacTM NaMATA BO3MOXKEH C
HCIIOJIb30BAaHUEM JIIOOOTO W3 3JIEMEHTOB, 3JIEMEHT JUJIl ATOW LENU JOJIKEH
BBIOMPATHCS TaK, YTOOBI MOJIYYEHHBIH pe3yibTaT HE OblLT OECCMBICIECHHBIM.
JlocTym K 31eMeHTaM 00bEeIUHEHHS OCYIIECTBIISIETCS. TEM e COCOOOM, YTO U
K CTpyKTypaM. Ter oObeauHEeHUsT MOXKET ObITh (hOpMAIU30BaH TOYHO TaK K€,
KaK U TEr CTPYKTYPHI.

OO0benMHEeHNE PUMEHSIETCS IJIs1 CIISAYIOIINX TIEJICH:

- UHUIMAJIM3aI[U1 UCTIOIb3YEeMOro O0OhEKTa aMATH, €CJIU B KaXK bl
MOMEHT BPEMEHHU TOJIbKO OAUH OOBEKT U3 MHOTUX SIBJISIETCS aKTUBHBIM;

- UHTEPIIPETAIIMM OCHOBHOTI'O MPEICTABICHHS 00BEKTA OJTHOTO TUIIA, KaK
ecyu Obl 3TOMY OOBEKTY ObLIT MPUCBOCH IPYTOM THII.

[lamaTh, KOTOpas COOTBETCTBYET TIEPEMEHHOW THUNA OOBEIUHECHHUS,
OTIpeNeNsIeTCS  BEJIMUMHON, HEOOXOMUMON Il  pa3MelieHus Haubosee
JUTMHHOTO 3JIeMEeHTa oO0beauHeHus. Korma ucmosib3yercst 2JIeMEeHT MeEHbIeH
JUIMHBI, TO  TEpeMEeHHas Tuma OOBEAUHEHHS  MOXKET  COAep)KaTh
HEUCIIOJB3YyeMYI0 MaMsTh. Bce aiieMeHThl 00bEeIUHEHUSI XPAHATCSI B OJTHOM U
TOM k€ 00JIaCTH MaMATH, HAYMHAs C OJTHOTO ajpeca.

[Tpumep:

union { char fio[30];

char adres[80];
int vozrast;
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int telefon; } inform;
union { int ax;
char al[2]; } ua;

[Tpu ucnoap3oBanuu o0bekTa infor Tma UNION MOXHO 00padaThIBATh
TOJIBKO TOT 3JIEMEHT KOTOPBIA MOJYYWJ 3HAYEHHE, T.€. IOCJE MPUCBOCHUS
3HaueHus sieMmeHty inform.fio, He WMeeT cmbicia oOpamaTbCs K APYTUM
saneMmeHTaM. OOBEAMHEHHE Ua TMO3BOJISIET MOJYYUTh OTICNIBHBIN JTOCTYN K
mianmemy ua.al[0] u x ctapmemy ua.al[ 1] 6aiitam 1Byx6aiiTHOrO YKCia ua.ax.

IMonss OuTOB. DJIEMEHTOM CTPYKTYpPhl MOXET ObITh OMTOBOE TIOJIE,
oOecrieunBaroniee JOCTyIl K OTACIbHBIM OWTaM maMsiTH. BHe CTpyKTyp
OUTOBBIC TIOJISI OOBSABIATH HEb3s. Henmb3si Takke OpraHu30BBHIBATH MACCHUBBI
OWTOBBIX TOJIEH W HEJIb3d MPUMEHATH K TOJSIM OIEPAIHio OMpeAeTICHUs
agpeca. B o0miem ciiydyae THN CTPYKTYphl ¢ OMTOBBIM IOJIEM 3aJa€TCsl B
CJIEIYIOLEM BHJIE:

struct { unsigned umnmenTudmxarop 1 : mImHa-1IONA 1;
unsigned uzeHTMOUMKATOP 2 : OJIMHA-NOJNS 2; }
JUTMHHA - TIOJIS 33/1a€TCsI 1IEJIBIM BhIPA)KEHUEM MJIM KOHCTAaHTOM. DTa KOHCTAHTA
OIIpe/IeNIsieT YUCII0 OUTOB, OTBEIEHHOE COOTBETCTBYIOIIEMY Toto. [lose
HYJIEBOM JUTMHHBI 0003HAaYaeT BHIPABHUBAHKE HA TPAHUILY CJIEAYIOIIErO CIOBA.

[Ipumep:
struct { unsigned al 1;
unsigned a2 2;
unsigned a3 5;
unsigned a4 : 2; } prim;

CTpyKTypbl OUTOBBIX IOJIEH MOTYT COJEPXaTh U 3HAKOBbIE KOMIIOHEHTHI.
Takre KOMIIOHEHTbI aBTOMATHYECKH pa3MEIAOTCS Ha COOTBETCTBYIOLIUX
IPaHUIIAX CJIOB, MPU O3TOM HEKOTOpblE OWUTHI CIOB MOILYT OCTaBaThCs
HEHWCI0JIb30BaHHBIMHU.

CchulkM Ha TI0JIe OUTOB BBIMOJHSAIOTCS TOYHO TAK K€, KAK U KOMIIOHEHTHI
oOummx cTpykryp. Camo jxe OUTOBOE I0JIe pacCMaTPUBACTCS KaK 1€JI0€ YHCIIO,
MaKCHUMaJIbHOE 3HAYEHNE KOTOPOIO ONPEAEHSAETCS JIMHOM TOJIS.

IlepemenHble ¢ U3MeHAEeMO# CTPYKTYpoii. OueHb 4acTO HEKOTOPHIE
OOBEKTHI MPOrPaMMbl OTHOCATCS K OJHOMY M TOMY JK€ Kjaccy, OTJIMYasiCh
JUIIb HEKOTOPBIMHU JeTaAMH. PaccMOTpuM, Hampumep, MNpeACcTaBICHHUE
reomerpuyeckux ¢uryp. OOmas uHpopMauus o GuUrypax MoKeT BKIIOYATh
TaKhe »DJIEMEHThI, KakK Iulomaab, nepumerp. OJHAKO COOTBETCTBYIOIIAs
uHpopMaIsl 0 FeOMETPUUECKUX pa3Mepax MOXKET OKa3aThCsi Pa3IU4YHOU B
3aBUCUMOCTH OT UX (POPMBI.
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Paccmorpum mnpumep, B KOTOpOM HHGPOpMAIUsi O T'€OMETPHUECKUX
¢urypax mnpeacTaBiseTcs Ha OCHOBE KOMOWHUPOBAHHOTO MCIOJIb30BaHUS

CTPYKTYPBI U 00BETUHEHUSI.
struct figure {

double area,perimetr; // obmme KOMIOHEHTH

int type; // TIpM3HAK KOMIIOHEHTAa
union // TepeumncieHVe KOMIIOHEHT

{ double radius; // OKPYXHOCTBb

double al[2]; // TPSAMOYTOJIbLHUK

double b[3]; // TpeyTroJibHUK

} geom fig;

} figl, fig2 ;

B o6miem ciydae kaxapiii 0OObEKT TUMA figure OyNET COCTOSTH U3 TPEX
KOMIIOHEHTOB: area, perimetr, type.jKOMHOHeHT type HAa3bIBACTCA
METKOM aKTHUBHOT'O KOMIIOHCHTA, TAaK KaK OH MCIIOJB3YCTCA JIA YKa3aHH:,
Kakol M3 KOMIIOHCHTOB 06’beILI/IHCHI/I5[ geom £ ig SBJIACTCA AKTHBHBIM B
JaHHBII MOMEHT. Takas CTpyKTypa Ha3bIBACTCSA IIEPEMEHHOU CTPYKTYPOH,
IIOTOMY YTO €€ KOMIIOHCHTBI MCHAIOTCA B 3aBHCUMOCTHU OT 3HAYCHHA MCTKH
dAKTHBHOI'O KOMIIOHCHTA (3Ha‘{eHI/Ie type).

OTMeTHM, 4TO BMECTO KOMITIOHEHTHI type THUIA int, 11€J1€CO00PA3HO

OBLIIO0 OBbI HCTIOIB30BATH MEpeUUCIsieMblid TUIl. Hammpumep, Takon
enum figure chess { CIRCLE,
BOX,
TRIANGLE o

Koncrantel  CIRCLE, BOX, TRIANGLE  MOJydaT  3Ha4YeHUS
coorBeTcTBeHHO paBHble 0, 1, 2. IlepemeHHas type MOXET OBITh OOBSBICHA
KaK UMEIoIIas MepeyrcIuMblid THUIL:

enum figure chess type;

B »srom cnywae xommumistop C mpenynmpeauT TOporpaMMECTa O
MOTEHIMAIPHO OITMOOYHBIX TPUCBOCHUSIX, TAKUX, HAITPUMED, KaK

figure.type = 40,

B o6miem ciydae nepeMeHHas CTpYKTYpbI OyI€T COCTOSITh U3 TPEX
gyacTeii: Habop oOIMKX KOMIIOHEHT, METKH aKTHBHOTO KOMITOHEHTA Ml YaCTH C
MEHSIIOIIMMHUCS KoMITOHeHTamMu. O611as (hopMa rnepeMeHHON CTPYKTYPHI,

VMEET CIEAYIOIIUN BUI:
struct { obOume KOMIIOHEHTEHI;
MeTKa aKTMBHOI'O KOMIIOHEHTA;
union { omnMcaHMe KOMIIOHEHTH 1 ;
OIIMCaHMe KOMIIOHEHTEl 2 ;

OIIMCaHMe KOMIIOHEHTHI N ;
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} mmeHTUOUKATOP-OOBEOAMHEHUS ;
} MOeHTUOUKATOP-CTPYKTYPH ;

[Ipumep ompeaeneHus: IepeMEeHHOM CTPYKTYphI ¢ uMeHeM helth record

struct { // obmasa uHbOOpPMaLMA

char name [25]; // umsa
int age; // BO3pact
char sex; // ToJ

/* MeTka aKTMBHOTO KOMIIOHEHTa
(cemeriHOEe TIOJIOXEHUE) */
enum marital status ins;
// TepemMeHHaAs 4YacCTb
union { // xoJocrt
// HEeT KOMIIOHEHT
struct { // cocrouT B Opake
char marripge date[8];
char spouse name[25];
int no children;
} marriage info;
/* pasBemen */
char date divorced([8];
} marital info;
} health record;
enum marital status { SINGLE, // xojoct
MARRIGO, // xeHaT
DIVOREED // pasBeneH
b
OOpaiaTbcs K KOMIOHEHTaM CTPYKTYPbhl MOKHO MPHU MTOMOIIU CChUIOK:
helth record.neme,
helth record.ins,
helth record.marriage info.marriage date.

3.5. OmnepaTopsl U onepanus pa3BeTBIASIOIIMNXCH AJITOPUTMOB s3bika C

u C++Builder

YciaoBHast onepaums (TepHapHast aJbTEePHATHBA). B
aNropuTMHUECKoM s3bike C nMeeTcs ofiHa mepHaphas onepayus —
KOTOpasi SBJISICTCS YCIOBHOM onepalueil 1 UMeeT CJIeIYIomui opmar:

Onmepann 1 ? onepaHn 2 : onepaHn 3

Onepanabl JOJKHBI OBITh IIEJIOT0 WJIM TUIABAIOLIETO TUIA WM ObITh
yKazaresiaeMm cM. Tema 2, tabnuna 2.2. OH OIleHMBAETCsl ¢ TOYKU 3PEHUS €ro
skBUBajieHTHOCTU (. EcnM onepaunm 1 He paBeH 0, TO BBIYHCIACTCS
omepanzn 2 W €ro 3HA4YEHHWE SBIAETCS PE3yJbTaToM ornepauuu. Eciou
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onepann 1 paBEH 0, TO BBIYUCIACTCA onepann 3 M €ro 3HAYCHUC SABJISICTCA
pE3yIAbTATOM OIEpallrH.

IIpumeyanue: Creqyer OTMETUTh, YTO BBIUHUCISACTCS  JTHOO
onepann_2, JIMOO onepaum_ 3, HO HE 00a, T.€. AJITEPHATUBHBIN BbIOOP. THUn
pe3yabTara 3aBUCHUT OT THIIOB onepaHnma 2 M onepaHnma 3, CICAYIOLIIAM
oOpazom:

1. Ecnu onepann 2 WM onepann 3 UMEET LEJbIA WIH IJABAOIIUNA THIT
(OTMETHM, YTO WX THIBI MOTYT OTIUYATHCS), TO BBIMOIHSIIOTCS OOBIYHBIC
apuMeTHIecKue TNpeoOpa3oBaHus. THIIOM pe3ylbTaTra SBISCTCS THII
orepanjia nocie npeoopa3zoBaHusl.

2. Ecnu onepann 2 M onepann_3 UMEIOT OJAUH U TOT K€ THUI CTPYKTYPHI,
OObEIMHEHUSI WJIU yKa3zaTels, TO TUIl pe3yjbTara OyJeT TeM K€ CaMbIM
TUTIOM CTPYKTYPhI, OOBEUHECHUS WIIH YKA3aTelIs.

3. Ecnu o6a onepania UMEIOT TUIT void, TO pe3yJbTaT UMEET THUII void.

4. Ecnu oauH omepaH; SBJISICTCS yKa3aTejleM Ha OOBeKT JIF0OOro THUIIa, a
JIpyroM omepaHj SIBJISETCS yKazaTeJIeM Ha void, TO yKa3aTellb Ha OOBEKT
npeoOpa3yeTcs K yKa3aTelo Ha void, KOTOPBIA U OyJE€T TUIIOM pe3yibTaTa.

5. Ecim oauH w©3 onepaHAoB SBISIETCS yKa3aTelaeMm, a JIpyrou
KOHCTAaHTHBIM BBIp@KEHHEM cO 3HaueHueM (0, TO TUIIOM pe3ysbTaTa OyaeT
THUII yKa3aTeJs.

[Tpumep: int a=6,b=7;
max = (a<=b) ? b : a;
ITepeMeHHOM max MPUCBAaUBAETCS MAKCHMalbHOE 3HAUYCHHUE TIEPEMEHHBIX a U
b. max=7.

Omneparopbl yciaoBuid if HM if/else. [l mporpamMmMupoBaHUs
Pa3BETBIISIOIINXCS aJITOPUTMOB B S3BIKAX C u
C++ Builder ucronb3yrorces nmepeMeHHbIE THIIA bool ¢M. Tema 2, Tabuia 2.2.,
KOTOPBIC MOTYT MPHHUMATH TOJBKO JBA 3HAYEHUS — true - ucTuHa M false
- noxb (uctuHa (ma), nmoxkes (Her), wmu 0 wm 1). Takke MoOryr OBITH
UCIIOJIh30BaHbI B YCIOBHOM OIIEPATOpe Pe3yabTaThl JOTMUCCKUX OINCPAIHii: HE

- 1= u - &&, wm - || U UCKIrOYAIOIIEro WM - ~, KOTOPBIX MPHBOJIATCS B
Tabnuie 3.6.
Tab6muna 3.6.
a|b Ilopa3psiHbie
la a&k&b | a||b a a&b | alb b

010 1 0 0 1 0 0 0

0|1 1 0 1 1 0 1 1

110 0 0 1 0 0 1 1

1)1 0 1 1 0 1 1 0

VYcnoBHbIN onepaTop uMeeT 2 popmata onrcaHus, KOTOPbIE MPUBEJCHBI Ha

puc. 3.9. u 3.10.
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B.ok- cxeMa Ha ocHoOBe
UML - anarpamma TOCT 19.701-90 (IICO 5807-85)

if crpykTypa

Ha'4aao0

HCTHHA

[yc1oBme] Jloruceckoe

BETBJIEHHE YCIIOBHE
h 4
TI0KD ’
[aHaue] JleATe1bHOCTD Omnepatop
HJTH
o0k
OKOHYAHHE
h 4

, OIEPATOP I GIOK OepaTopoB/
if (JTormraeckoe yenorme) . -
: : (cocTaBHOIL omIepaTop )

Puc. 3.9. ®opwmar if ctpykrypsl, u ntuarpamma UML u 610k-cxema.

) Baok- cxeMa Ha ocHOBe
UML - quarpamma TOCT 19.701-90 (LCO 5807-85)

if/else crpykTypa

HCTHHA

HAYAT0
Jloruceckoe
[ycnoBne] [anae] VCIOBHE
'
BETB/IEHHE TI0SKD
Y
(,IEHTEJLHOCTL ) (,IEHTE..‘ILHOCTL ) Onepatop Omnepatop

HIIH HIH
610K GII0K
OmepaTopoB

OKOHYAHHE é l l

OIIepaTop I GIOK OMepaTopoB/

i (JIormueckoe ycrnosie) L -
: (cocTaBHOIT omepaTop)

1 OIIepaTop I HIIOK OIepaTopoR/
else . _
(cocTaBHOII omtepatop)

Puc. 3.10. ®opwmar if/else ctpykrypsl, u nuarpamma UML u 6110k-cxema.

Omneparop if mnpoBepsieT pe3ynbTaT JOTHYECKOTO BBIPAKCHUS WIIN
3HAYCHHE TICPEMCHHOW THMa int JMOO bool WM OpraHMU3yeT pa3BETBICHHUE
BBIYMCIICHUU.

Hampumep, ecnmm bool varbl; double x,y,z; TO (PparMeHT

HpOFpaMMBI C OHCpaTOPOM if MOXeET 6BITB TaKHUM.:
varbl=x>y;
if (varbl) Z=X-VY;
else
z=x+vy;
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Omneparop BbIOOpa ycaoBusi Switch.  Omeparop BwIOOpa switch
OpraHU3yeT PAa3BETBICHHUS B 3aBUCHUMOCTH OT 3HAYEHUsI HEKOTOPOW
MEPEMEHHOM MepeyncisieMoro Tumna cm. puc. 3.11.

Hanpuwmep, eciii double x,y,z; int varin, TO MOCJIE BBIIOJIHEHUS

switch (varin )

{

case (0: z=x+y; break;
case 1: z=x-y; break;
case 2: z=x*y; break;

case 3: z=x/y; Dbreak;
default z=0;

) B.aok- cxema Ha ocHOBe
UML - anarpamma TOCT 19.701-90 (HCO 5807-85)

Switch-cTpykrypa Switch-cTpykTypa

HAaajao

[f] [t] ,Ien're::LHocTLH break )_
t
[f] [ ] ,Ien're:;bHoan break )9.<> 1:

H 2: |—>{ onn-ma Ne2 [{ break ||

YCI0BHE

—>{ onn-na Nel [+ break [—

,Z[EHTEﬂLHocTLH break ><> 3: = onm-ua Ne3 [+ break =

ONNH-AA n: I% onn-ufa Nen =+ break =

2

OKOHYaHHE

Puc. 3.11. CtpykTrypa switch — onepatop BbiOOpa yCI0BHil.

B cooTtBeTcTBME cO 3HaueHmeM Varin Beramcisercsa Z. Ecim varin=0, To
Zz=x+y, ecnu varin=1, To z=x-y, eciu varin=2, to z=x*y u z=0 npu 1100bIX
3HaueHusX varin ommmudeix or 0, 1, 2 mam 3. BerBs default moxuo mpu
HEO0OXOTUMOCTH OMYCTHUTb.

Yame Bcero ¢ omeparopoM BBIOOpa YCJIOBUSI B coOIJlacuu paboTaer
NepPEUnCIsIeMble  THUNBI  JIAaHHBIX. llepeuncisieMble  THMBI  ONPEACTSIOT
YIOPSI0YCHHOE MHOXKECTBO HJICHTH(PUKATOPOB, TIPEICTABISIONMINX COOOM
BO3MOYKHBIC 3HAUYCHHSI TIEPEMEHHBIX 3TOTO THIIA. BBOIATCS 3TH THITBI IJIs TOTO,
4yTOOBI CAeIaTh KO 00Jiee HOHSTHBIM.

OnpenensroTcs mepeuncisieMble IEPEMEHHBIE CIETYIONUM 00pa3oM:

enum {xoHCTaHTa 1, ... , KOHCTaHTa n} <uMeHa [IepPEMEHHEIX>;
Hampumep : enum {mRed, mYellow, mGreen} mcolor;
Hepe'-II/ICJ'IHeMBIe IICPCMCHHBIC MOKHO IIPOBCPATH U CPpaBHHUBATL C
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BO3MOXHBIMU 3HAUCHUSAMMU.
Hampumep:
if (mcolor > mRed)
switch (mcolor) {
case mRed
break;
case mYellow
break;

}
IIo YMOJYAHHUIO IICPCUNUCTACMBIC 3HAYCHUA NHTCPIIPCTUPYIOTCA KaK ICJIBIC

qHciia, HaunHasi ¢ -1.

Onepamop break ssisemcsi He 005S3aMENbHLIM NAPAMEMPOM 8
onepamope, npu OMCYMCMEUU MO20 ONepPamopd BvlNOJHAemcs Odjlee
nocie008amenbHo.

Hanpumep:

if (mcolor > mRed)
switch (mcolor) {
case mRed

case mYellow
break;

II0CJIE BBHIMNOJIHEHUA mRed BBIIIOJHUTCI mYellow, a 3aTEM 6yL[eT OpephIBaHUC
break.

Buumanme! Cneoyem ommemums 6Hympu switch Kiouesoe clo8o
case seusiemcs memkou u oonyckaemcs 0o 16384 paza npumernenuil.

OO0paboTka HMCKJIWYMTENbHBIX cutyamuidi . B pabGore 2 mpu
UCCJIeI0BaHUM (DYHKIIMI BB, HABEPHOE, 3aMETHJIM, YTO HE JIFOObIE YUCIIEHHBIC
3HAYEHUS] MOKHO BBOJUTH, & CYIIIECTBYET OTPAaHUYCHUS, KOTOPhIE HEOOXOIUMO
HaKJIaJbIBaTh Ha BBOAMMBIC JNaHHBIE. Bo Bpems paOOThl MPHIOKEHUS MOTYT
BO3HUKATh PA3UYHOTO pOJa OIIMOKU: TEPETOTHEHHE, NeJICHUE Ha HYJb,
MOTBITKA OTKPBITH HECYIIECTBYIOMUHN (haiiil U T.1I.

[Ipy BO3HMKHOBEHMM TaKUX HCKJIIOYUTEIBHBIX CUTyalluid MIporpamma

IreHepUpPYeT TaK Ha3bIBAEMOE MCKJIIOYEHUE U BBINOJHEHUE JaJIbHEUIINX
BBIYMCIICHU B JaHHOM OJioKe mpekpainaercs. VckmoueHue — 3To 0OBEKT
CIEIUAIBHOTO BHJIa, BBISBIAIONIMA M XapaKTEPU3YIOMIMN BO3HUKIIIYIO
UCKJIIOYUTENbHYIO cuTyanuioo. [Ipu mpoeKkTUpOBaHMM MPOrPAaMMHOTO KOAa
pa3paboTuuKaM CIIeyeT B MPOEKTEe pacCMaTPUBAaTh BOSHUKHOBEHHE BCSKOTO
poma wuckmoueHH. OCOOCHHOCTBIO HCKIIOUEHHUM SBISETCS TO, YTO 3TO
cyry0o BpeMeHHble 00BeKThl. Kak ToJbko OHM 00paboTaHbl, KaKuM TO,
00pabOTYMKOM, OHH Pa3pPyIIAOTCSI.

Haubonee xapauHaibHbIA MyTh OOpPHOBI C HUCKIIOUEHUSIMH  —
OTJaB/IMBaHKE U 00pabOTKa UX ¢ MOMOIIbI0 OJoKkoB try...catch. Cunrakcuc
ATUX OJIOKOB CIIECTYFOIIIHI:
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try
{

../ /onepaTops, KOTOPLHE MOTYT BHS3BATbL MCKJIIOUESHME

}
catch (TypeToCatch)

{

...//onepaTopr, BEIIIOJIHAEMEIE B CJlydae OWMOKU

}
Omneparopbl  Oyioka catCh mpeacraBisioT coOoOl  00pabOTYMK

uckiroueHus. [lapamerp TypeToCatch moxker ObITh MM CCBUTKOHM Ha Kiacc
UCKJTFOUEHUS, WM OJHMM W3 Medblx TtumoB (int, char m 1. m.), wm
MHOT'OTOYHEM, YTO 03HAYAET 00pabOTKY JTHOOBIX HCKIIOUEHUI.

OmnepaTopsl 06paboTUMKa BBITOIHSIIOTCS TOJBKO B CIIydae TeHEpaluy B
ornepaTopax Ojoka try HMCKIrOUeHHs THIA, YKAa3aHHOTO B 3arojioBke catch.
[Tocie Giioka try MoXeT cienoBaTh HECKOJIBKO OJOKOB CatCh mmst pasHbIX
TUNOB UCKIOUeHuil. Takum oOpazom, B oOpaborumkax catch mosxHO
OPEINPUHATh KaKue-TO JCHCTBHS: M3BECTUTH TMOJIH30BATENSA O BO3HHUKIICH
npobiieMe M TMOJCKa3aTh eMy IyTH €€ PelIeHUs, MPUHITh KaKhe-TO MEphl K
UCTIPABJICHUIO OMMOKKA U T. A. BaXXHO TO, YTO MOXHO ONpEACTUTH THII
CT€HEpUPOBAHHOTO HCKIIOYCHHS U TU(PEpEeHIIMPOBAHHO pearupoBaTh Ha
pa3IMyHble UCKIIIOYUTEIbHBIE CUTYyallud. B CBSI3U ¢ 3TUM cJelyeT OTMETHTh
HEKOTOPYIO OMACHOCTh IMPHMEHEHUS MHOTOTOYMS B KayecTBE MapaMeTpa
omoka catch. TIlepexBar Bcex wuckmouenuid catch(...) cmocoOeH
3aMacKHpOBaTh KaKHWe-TO HEMPEABHICHHBIE OMMOKH B MporpamMMme, dTO
3aTPYJHUT UX MIOUCK U CHU3UT HAJIEKHOCTH paOOTHI.

B Ttabn. 3.7 mepeunciieHsl HanboJiee YACTO HCIOJNBb3yEeMbIE KIacChl
UCKJTIOUEHUS] ¥ YKa3aHbl TPUYMHBL, KOTOPbIE MOTYT TIPUBECTH K
BO3HUKHOBEHUIO 3TUX UCKIIOUEHUI.

Tab6muna 3.7.
Hckarouenune Bo3nukaer
EConvertError — [Tpu BIMOMTHEHUH TpeoOpa3oBaHus,
omnoka ecii peodpasyemasi BeIMYMHA He
npeoOpazoBaHus MOJKET OBITh MPUBEJEHA K

Tpedyemomy tuny. Hanbonee gacro
BO3HHUKAET MpH peoOpa3oBaHuU
CTPOKH CHMBOJIOB B YHCJIO.

EZeroDivide — nenenue
HA HOJIb

IIpu BEIOTHEHHH onepanu
JieNeHust HaJ JpOOHBIMU
OIepaHAAMH, €CIIU JCIIUTENb PAaBEH
HYJIIO.

EDivByZero —
OECJI0YUCICHHOC
JCJICHHUE Ha HOJIb

[Tpu BBITIOJIHEHUU OTlEpalvH
LEJIOYUCIIEHHOTO ACIICHHUs, €CIIU
JIETIUTENb PABEH HYIIO.

EVariantError

OIJ_II/I6I(a, CBsA3aHHasA ¢ TUIIOM
JAaHHBIX BaAPUAHT
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EOverflow [TepenonHeHre MPH METOYNCICHHBIX
OTepaIusIX.

Hwxe npuBeneH npumep oOpabOTKH UCKITIOUEHUS ISl ciiydas, Koraa

IIOJIB30BAaTCJIb MOKET BBCCTHU CUMBOJIBI BMCCTO 4YHMCJIA.
float a;
try
{
a=StrToFloat (Editl->Text) ;

}

catch (EConvertErroré&)

{

Application->MessageBox (“Bel BBenm ommbOOUHOE
uncio”, “lloeropure BBOL”,MB OK) ;

return;

}
J171s1 BBIBOJIa COOOIIICHUST MOKHO MCIIOJIb30BaTh (PYHKIUIO MessageDlg,
dbopmaT KOTOPOTO BHITJISIAUT TaK:

MessageDlg (“"Coobmenue”, Tun, Kuonkm, KoOHTEeKCT
crnpaBku) , rae: “Coobmenme”, tekct AnsiString; Tum — Tun cooOmeHUs
cm. Ha puc. 3.12; Kaomnka — Bua KHOIIKH, CO 3HAYKOM O0TOOpakaeMblii B OKHE
coobmieHus cMm. Ha puc.3.12.; KoHTeKkcT cipaBku — mapaMmeTp KOTOPbId
OTIpeJIeIISIET pa3iel ClpaBouHO nHbopMalu, eciiu HaxMmeT F1, ecnu
paszaena Help e, To ero 3Hauenue pasHo 0.

Kak u nmro6as pyHkuus MessageD1g BO3BpaIllaeT 3HAYEHUS KOTOPbHIE
pUBEJEHBI Ha puc. 3.12.

Information “ @

"0" Moa KopHEM KE3APATHEIM OTPULATENEHOE YHCAD

ey

MessageDlg (""Cooomenne', Tun, Knonkn, Koateker cnpaBkn )

Bug 3HaAYEHHE
3Hauka | TET coodmenns | KoHcTaHTa Koncranta | KHonka dyEKIAE
[0] IMonreep:xnenne (mtConfirmation mbYes Yes mrYes
— mbNo No mrNo
[0] Huadopmanua mtInformation mbOK OK mroK

— mbCancel Cancel mrCancel
ieﬁl Omuodka mtError mbHelp Help
a X mbAort Abort mrAbort
I, |BHHMAaHHe mtWarning mbRetry Retry mrRetry
Bes OBLINHOE mtCustom mblIgnore Ignore mrignore
JHaYKAa mbAll All mrAll

Puc. 3.12. Buj okHa 3a1aHus TeMBI 2 MTOCIIE BRIMIOJTHCHHSI HHCTPYKIMKA — MessageDl1g ("Ilon
KOPHEM KBaIpaTHEIM OTpuilaTesbHoe umcio", mtInformation,
TMsgDlgButtons () <<mbOK, 0) .
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3.6. IIporpammupoBanue B C++ Builder
YcoBepieHCTBOBAHNE MPOrpaMMbl U3 PadoThl Ne2.

3apanme 3.1. Vcnonib3ys, JaHHbIE 3a/1aHus 2.1, cocTaBpTe MporpaMmmy,
YUUTBIBAsI UCKITFOUCHUS.

BrraaciuaTs
Haua.to

FormCreate

F 3

il
¥

CaMmBoa
3aMeHHTe
SHCI0M

MessageBox

Boramcanats

KoHen
HeT

CaMmBoa
IaMeHHTe
SHCI0M

MessageBox

aa

KoHen

FormCreate

Yucao
moJ KopHeM
MeHBIIe
HYIIA

L 2

OuncTETE OKHO

1A BBIBOJA
HEQOpMATHA

x<0 HeT
JIabopaTopras
padora Ne3 Aa
cos(y)

Jeaeane Ha
HYb

oeq-e Ha
HY.JIb

"Mpu X =", x
3aKphBITh "MpuY=",y
OKHO "PesvapTaT A=",a

"PezvieTatr B=",0

Puc. 3.13. Briok-cxeMa 115 3agaHus U3 TEMBI 2 TTOCIIE JOMOIHEHUS BO3MOXKHBIX
UCKJTFOUCHHH B ()YHKIIMOHHUPOBAHUH JKU3HEHHOTO IIMKJIA TIPOCKTA.




VX*Yy 1+e

BepHeMCs K YCIOBHIO {2 — F(y)( Hy) 3amanus u3 padotsl Ne2. Kak

b = xa’ +ay.
BUJUM U3 YCJOBUSA TpPHU 3HAYCHUAX X U Y, YAOBJICTBOPSIOIIUX YCIOBHIO
X +y <0 nosBIAIOTCS KOMIUICKCHBIC YHCIIA, & OHH HYXHbI B HEKOTOPBIX

Hay4YHBIX  TPUJIOKEHUSX WU BBIKJIAJKaXx, OOBIYHO  TIOJB3YIOTCS
JICHUCTBUTENHFHBIMA YHCIIaMU. M emne eciaw pe3ynbTUpYyIollee 3HAYCHHE MPH
BeranciacHur Gynkmun C0S(Y)=0, To aenenue Ha 0, TakKe MOXKET CIydalHO
BMECTO 4YHCJa BKIIOUYHTH MPOW3BOJBHBIN CHMBOJ. [lompoOyeM ycTpaHUTH
yKa3aHHBIC HEOYETHI, IEPEMHUIIIEM IIPOTPAMMY U COCTABUM COOTBETCTBYIOITHE
JarpamMMBbl U 0JIOK-CXeMbI cM. puc.3.13.

JIomoJIHUM TIpOrpaMMy HOBBIMU CTPOKAMHM J1JIsl OOPaOOTKU UCKIIOUEHUM.

#include <vcl.h>
#pragma hdrstop
#include <math.h>
#include "Linpr.h"

#pragma package (smart init)
#pragma resource "*.dfm"
TForml *Forml;

__fastcall TForml: :TForml (TComponent* Owner)
TForm (Owner)

void _ fastcall TForml::FormCreate (TObject *Sender)
{
Memol->Clear () ;
Memol->Lines->Add (" JlabopaTopHas paboralkt 3") ;

void _ fastcall TForml::ButtonlClick (TObject *Sender)
{
double x, vy, a, b,c;
try
{
x = StrToFloat (Editl->Text) ;
}

catch (EConvertErroré&)

{

Application->MessageBox (" Cumeosn zamvennTe uymciom', "IoBTopure BRBOI

",MB OK) ;

return;

try
{
y = StrToFloat (Edit2->Text) ;
}
catch (EConvertErroré&)
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{
Application->MessageBox ("CumBos z3ameHnTe umcisom", "IoBTopmTe BBOX
",MB OK) ;
return;
}
if (x+y<0)
{
MessageDlg ("UYmcso mom KOpPHEM MeHbme HyJas",
mtInformation, TMsgDlgButtons () <<mbOK,O0) ;

if ((Editl->Text).Length()<0) Editl->SetFocus(); //Kypcop B X=
else Edit2->SetFocus(); //Kypcop B Y=
return;

}

try

{
c=sqrt (x+y) /vy;
}
catch (EZeroDivide &e)
{
ShowMessage ("Jesenue Ha 0");
Edit2->SetFocus () ;

a = c*(l+exp(x+y));
b = x*pow(a,2)+y*a;
Memol->Lines->Add (" Ilpm X

"+Editl->Text) ;

Memol->Lines->Add (" Ilpm Y = "+Edit2->Text);
Memol->Lines->Add (" PesynsTar A = "+FloatToStr(a));
Memol->Lines->Add (" PesynsTar B = "+FloatToStr (b)) ;

void __ fastcall TForml::Button2Click (TObject *Sender)
{

Forml->Close () ;

[IpuBenennass Onmok-cxema Ha puc. 3.1. SBISIETCS YKPYNMHEHHBIM, T.K.
JAJIEKO HE OTPa)XaeT BCE HIOAHCHI, BBIMOJHSIOIIME MPOrPAMMHON Cpenoit
anropurMudeckoro sizika OOIT C++Builder. MHoeCTBO MONOXKEHUHN elIie
HaMU HE M3Y4YEHbI, & HEKOTOPhIE, UTOOBI OTOOPA3UTh COCTABUTH TPYAHOCTb U
HAUYMHAIONIEMY CIIEIUAIIACTY, ONMUPAsICh HA mpeaynaraeMbie dneMeHTsl ['OCTa,
(mpuaetcst muorue mnoJsioxkenust OOIl U COOTBETCTBEHHO OTOOpaKarolue UM
KOHCTPYKITUSL pa3paboTaTh caMoMy) OOBIYHO MPOQECCHOHAIBI MOIB3YIOTCS
nuarpammamu UML.

Ipeumywecmea UML. UML 00BEKTHO-OPUEHTUPOBAH, B PE3yJIbTaTe
Yero MeETOAbl OMUCAaHUSI PE3YyJbTATOB aHaiuM3a U  IPOCKTUPOBAHUS
CEeMaHTHYEeCKU OJU3KM K MeToJaM IMPOTPaMMHUPOBAHUS HAa COBPEMEHHBIX
00BbEKTHO-OPUEHTUPOBAHHBIX SI3bIKAX;

UML no3Bonser onucars CUCTEMY MNPAKTUYECKH CO BCEX BO3MOXKHBIX
TOYEK 3PEHUS U Pa3HbIE ACIEKThI OBEJACHUS CUCTEMBI;
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Jwnarpammvbl UML cpaBHUTENBHO MPOCTHI JUIsl YTEHUS ITOCIE JOCTATOYHO
OBICTPOTO O3HAKOMJICHHS C €70 CUHTaKCHUCOM;

UML n1no3BossieT BBOAMTH AaBTOPCKUE TEKCTOBBIE U TIpaduyecKue
CTEPEOTHIIbI, YTO CIIOCOOCTBYET YHUBEPCAIM3AIMU €r0 IPUMEHEHUE;

UML nosyunt rpoKoe pacCipoOCTPAHEHUE U JUHAMHUYHO Pa3BUBACTCS.

[16ITIIMBBIN YUTATENb CIPOCHUTD, TOT'/Ia 3a4E€M UX MBI H3y4aeM?

B nepBeIX 3TO CTaHAAPTHI HALIEW CTPAaHbI APYTUX HET ITOKA.

Bo BTOpeIX MBI coOupaemcsi H3y4daTb, Kak CO34aBaTh KOHCOJIbHBIE
OPWIOXKEHUS, OHU Janeko He Bcerna ommparorcss Ha OOII, cneposarenbHoO,
3HATh UX CIELHUAINCTY TaK K€ JKEJIATEJIbHO U HYXkKHO.

B tperbux UML uMeer M HemOCTaTKH, KOTOPBIX HE Maylo, OJHA W3
KOTOPBIX M30BITOYHOCTh WJIA PA3HOYTEHHWE U T.JA., YTO HE CKaXKellb
otHocuTenbHO ['OCToM npenaraeMoro BapuanTa U3Ja0KeHUSL.

JInst moJiHOTO M3JIOXKEHUs Haied 3anaud B auarpammax UML, noka He
JOCTAaTOYHO MaTepuaia, U3y4eHHOI0 HaMH, OJHAKO HAYaJbHBIN 3Tal Mbl yXKe
MO>KEM I10Ka3aTh, YTO U C/IEJIAEM.

IlocTanoBKa 3a7auM U aHAJIU3 (CJIOBECHOE onmucaHue 3aganus) Ha UML

Ha puc. 2.1. paGotel 2 3amaH OCKHM3HBIM TIpOEKT HHTepdeiica
KaJIBKYJISITOpa U HEKOTOpble (POpMyJibl MpeoOpa3oBaHUs NaHHbIX. Mcronb3ys
3TH  QopMylnbl MW  JaHHblE, KOTOpbIE MOJy4YalT IOCIE€ BBOJA B
COOTBETCTBYIOIIME OKHA Moj Mapkepamu X U Y, U NPU HAKATUU KHOIIKHU C
Ha3BaHUEM «BbluMCINTBY, HEOOXOAUMO MPOBECTH MPOLEAYPY BBHIYUCICHUS U
3amMcaTh MOJYYEHHbIE PE3YyJIbTaThl B COOTBETCTBYIOIIEE OKHO, a ITPU HAXKaTUU
KHOITKM «BBIX01» mponecc 3aBepIunTh.

Ilpou3zeedem dekomnozuyuto (Oemanuzayuio uiu peoyKuuio) npoyecca:.
e BBoj MaHHBIX OCYIIECTBIISET CYITHOCTh CM. Ta0. 1. «JleficTByroIIeE JTUII0N
— Actor;
e BusyasnbHas 4acTh NMpOrpaMMbl — 3TO OAHOKOHHBIA HHTEp(deic c: nAByMs
OKHaMmH JJisl BBOJAa JAHHBIX; JIBa Mapkepa (MIeHTU(UKATOpa WM METKH) IS
OKOH BBOJIa JAaHHBIX; JIBE€ KHONKHM C Ha3BaHUSAMH «BbraMCIUTE» U «BbBIXOa»;
OKHO 17151 BBIBOJIA PACUETHBIX JaHHBIX;
e AHanu3 BU3YaJU3alMKM MOKA3bIBAET, BCE MEPEUUCICHHBIE IEMEHTbHl MOMXHO
3aMCHHUTh COOTBETCTBYMOIIMMU KommoHeHTamu C++ Builder u  okno
paccMoTpeTh, KaK OJIMH KJIAcC - aOCTPAKTHBIN OOBEKT BHIMOJIHSIOUINI Mpo1iece
KQJIBKYJISILUY HAILLETro 3a/1aHHUs;
e J[ns mpuBeACHHUS B JCWCTBHE KHOMOK HEOOXOIMMO HCIOJIb30BaHUE
CyIIHOCTH cM. Tabu1. 3.1. «BapuanT ucnonn3zoBanus» - Use case.
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Kmacc nmoka octaBuM B ITIOKO€, CJIMITKOM MaJIO MbI ITIOKa 3HAa€M O HEM. Mp1
IMPOJOJIZKUM H3JIOKCHHUC ITIOCJIC U3YUCHUA HCKOTOPHBIX IIeTaHefI.

3.7. BbrumciieHusi 3HaueHus1 PYHKIMHU 3aIaHHOI rpaduyecKH

oneparopom if

Puc. 3.13. ®ynxnus s 3agaun 3.2.

3aganme 3.2. Cosznath npoekt Ha C++Builder, u HanrcaTh MporpaMMHbBI
KOJl, KOTOPBIH MO BBEJICHHOMY 3HAUCHHIO apIyMECHTA BBIYUCIISCT 3HAYCHUE
(yHKUMU, 3a]TaHHBII B BUE Tpaduka Ha pucyHke 3.13.

[Ipexne Bcero, Mbl CAENAEM aHAIN3 rpaduyeckoil GyHKINHU, U IPEICTABUM
€€ B BUJIC AHATTUTHYCCKON (PYHKITHH.
O6acth onpeneneHust GyHKIIMHA — COBOKYITHOCTD BEX JCHCTBUTEIILHBIX YHCEI
[0, DO], o0nacts nzmeHeHus [-1, 2], cnenoBarensHO, MOKEM ONPEIEINTD,
apryMEHT - X U abcuucca - Y JO/DKHBI ObITh BEIECTBEHHBIMU. AHATTUTHYCCKHIA

BUJ (YHKLIUU IPUBEJEH HUXKE

'S 1 x<—3
—x—2 —3=x =<2
—x+2 2<x =3
3x— 4 3=x<=14
v 2 x >4

IJCKM3HBIA mpoekT 3amxaHus 3.2. AHaiIM3 3aJaHUs TOKa3bIBAET, JJIA
BU3YyaIu3alMi TPOEKTa, HEOOXOAMMO OTOOpakeHue camoro rpaduka u
KOMITOHEHTHI JIJIi BBOJIa M BBIBOJA JIaHHBIX, a TaK K€ KHOMKHU YIPABICHUS
TIPOEKTOM.

B03MOKHBIN 3CKU3HBINA MTPOEKT M300paxeH Ha ¢popme cM. puc 3.14.

Komnonentsl cm. mpunoxkenue 2. Edit m Button mamu paccMoTpeHBI B
NpeABIAYIINX TPOCKTaX, OJHAKO KoMioHeHTa Label umeer Bo3MokHOCTH
oToOpakaTh He TOJIbKO HHpopMaruto ¢ Caption, HO U MOXKeM JAOMOJHHUTD
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Object TreeView @ & Beluncierne 3HaUEHUA PyHKUNM 33A3HHOMR rpaduyecki u_lg
=]
T Forml
i-[5] Buttorl
i[5 Bulton2
5] Editl
i~ [E] Image
[Z] Labell
L-[E] Label2

Object Inspector . Bl
Imagel TImage -

Praperties ] Events I

Align alNone -
EAnchors [akLeft akTop|
AutoSize false
Centter falze
Constraints [TSizeConstra
Cursor cilefault
DragCursar ciDrag
DragKind dkDrag
Draghdade drid anusl
Enahled e E
Height 329

double x,v;
try
{
x=5trToFloat (Editl->Text);

cateh (EConvertErrora)
{

Puc. 3.14. Dcku3HbIi IpoeKT 3a1anus 3.2.

nH(pOpMaIIo, 9TO, U JIeJIaeM B HAIllEeM ITPOTrPAaMMHOM KOJI€ B CTPOKE
Label2->Caption ="IIpm X = "+FloatToStr (x)+" Pezsymeprar Y = " +
FloatToStrF (y, ffGeneral, 5,2);
KommnonenTta Image (xonct) (cMm. npusioxkeHue 2) SBisieTcsl KOHTEHHEpOM
rpadguueckoro n300pa’keHus, B HAIlIEeM ClTydae, Mbl OTOOpakaeéM B HEM PUCYHOK

u3 ¢aiina, 4To JeaaeT KOMaHaHask CTPoKa
Imagel->Picture->LoadFromFile ("GrFun.bmp")

Bosne moapoOHO 006 sneMeHTax rpad)uky MOrOBOPUM B COOTBETCTBYIOIINX
TeMax MO3XKe.
Jlanee mpoBeneM JeTalu3aldi0 anropuTMa. Mbl CO3AauM aarOpUTM
3a/1aHUs B CIIOBECHOM HedopManbHOU hopme
AJITOPUTM pelnleHus TpapuuecKoro 3aJaHusl U MPOTrPAMMHBIH KO/I.
Mpl nemaeM ymop ceiidac Ha CO3/JaHHE aIrOpuTMa 3aJaHUS B CIOBECHOM
HedopmanbHOU popme, U3 CIenyIOUX COOOpaKEeHUH, T.K. 1I00as 3a7a4a, Koraa
YeTKO OMHCaHa, M TMOHSATO, TOJBKO TOTJa OH MOXKET €€ 3ammucaTth B BHUJC
MPOrPaMMHOTO KOJIa.
ANTOpUTM pemieHus Tpaduueckoro 3aJaHus JJIs HAIIero MPOCTEUIIEro
Cllydas 3aKJII0YAeTCs B CIEIYIOIIEM:
1. PaccTanoBka U ykiiaJjka B COOTBETCTBHHU C pa3MepaMH U MOJI0KEHHEM BCEX
KOMITOHEHTOB Ha (OpMY, TAKUX KaK:
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nBe metku Labell u Label2, mepBast mis ykazaHus UMEHUW MOJIS
Editl, orkyna uuraercs, U BBOAAT MEPEMEHHYIO X, a BTOpas, Kyjaa
BBIBOAMM PE3YJIbTAThl HAIIUX UCCIICIOBaHU;

xosct Imagel mst otroOpaskenus rpaduka QyHKINN;

nBe kHonku Button1 mu Button2, nepsas ¢ HazBaHueM «BbraucinThy,
a Bropas «BeIxom»;

M, HaKOHeIl, komroHeHTa Editl s BBoga nHpOpMAaIyy.

2. Cozpatp 06pabotunk cobbiThii FormCreate, 1 yka3zaTb B HEM OYHCTUTH
TekcT B KoMmmoHeHTe Editl, a Taxke oTtoOpaxkenume Ha xojcte Imagel

uH(popMaInio ¢ ¢aiina GrFun.bmp HaXOJAIIETOCS B TEKYIIEH Marke.
Buumanue! Hanomunaem, obpabomuux cobvimuii co3oaemcs

OBOUHBIM WeETUKOM Mbliul Ha 0Ovbekme, u npocpamma 8 cpede Builder
npeocmagnsiem cobou Habop GYHKYUl, BbINOIHAIOWUX 00PAOOMKY
coObimull, C8A3AHHBLIX C (HOPMOU, HANpUMED, WeENUOK KHONKOU MbluU —
coovrmue ONCIlick, cozoanue popmor — coovimue OnCreate.

3. Hamucate ¢yHKIHIO 3aBeplIaollyto paboTy MpU HaXKATUM KHOIKH
«Beixog» (Co3math 00paOOTYMK KHOMKH M B TOW (PYHKIIMM HAMUCaATh

MPOTrPaMMHBIN KOJT).

4, Hanucatb q)YHKI_[I/IIO JJI1 BBIYMCIICHHA BBOJAUMMOI'O 3HAYCHUA apryMCHTA

X (co3maTh cHayaida oOOpabOTUYMK COOBITUM KHOMKUA «BBIYUCIUTE» U

OTKpBIBILIEHCSA OKHE MUCATh), YYUTHIBAS CIAECAYIOLINE MMOJTOKEHUS:

npoBepKa yCJIoBHS Ha He mudpy, ecnu He 1udpa morpedoBaTh
MOBTOPHBIN BBOJ, UHAYE TIPOJOJKUTH BEIYUCIICHUE;

OTIPENIETUTh KAKOMY MHTEPBATY IPUHAIIICKHUT QYHKITHS

BBIYMCIIUTDH 3HAUEHUE a0CIIUCCHI Y IO COOTBETCTRYIOLIEH (popmysie;

BBIBCCTH 3HAYCHHEC Y.

[Tocne neTanu3auu ¥ H3JI0KCHHS aJITOPUTMA ITPUBOIUM KOJT IPOTPAMMBI.
B npoexte ecth eme 1 daiin — enasnoit hynkuuu ero Toxe NUIIET cpeaa
C++ Builder, 00p14H0 €ro He BHAST M MaJIOOIBITHBIE IOJIB30BATEIN €TI0 HE

TPOTAIOT, KOTOPBIA YIpaBiisieT pabOTON BCETrO MPOEKTa HA OCHOBE COOBITUM U

OPYTUX KOHCTPYKUUU SI3bIKA, IIPUBEIAEM U €TO

/* DrTo (Qaryr rUiaBHOM QYHKIMM */

#include <vcl.h>
#pragma hdrstop

WINAPI WinMain (HINSTANCE, HINSTANCE, LPSTR, int)

{
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try
{
Application->Initialize();
Application->CreateForm(_ classid(TForml), &Forml);
Application->Run() ;
}
catch (Exception &exception)
{
Application->ShowException (&exception) ;
}
catch (...)
{
try
{
throw Exception("");
}
catch (Exception &exception)
{
Application->ShowException (&exception) ;
}
}

return 0;

Ha ceif pa3 u 10¢TaTOYHO TOTO, YTO MBI YK€ 3HAE€M, UTO TaKOH (haiii
CYLIECTBYET.

Brnumanue! Hanomunaem 3azonoeounstit paitn, nucana cama cpeda C++ Builder.
//3arosoBOYHET (arii

#ifndef RazStrH

#define RazStrH

#include <Classes.hpp>
#include <Controls.hpp>
#include <StdCtrls.hpp>
#include <Forms.hpp>
#include <ExtCtrls.hpp>

class TForml : public TForm
{
__published: // IDE-managed Components
TImage *Imagel;
TEdit *Editl;
TLabel *Labell;
TButton *Buttonl;
TButton *Button2;
TLabel *Label2;
void _ fastcall Button2Click(TObject *Sender);
void _ fastcall ButtonlClick(TObject *Sender);
void _ fastcall FormCreate (TObject *Sender);
private: // User declarations
public: // User declarations
__fastcall TForml (TComponent* Owner) ;



#endif
Obpamume HUMaHUe NOCAe 0B0UHO2O WeNUKd HA 0O0M 0bOvexme, eciu

euje He cO30aH 0Opabomuux coovlmutl, mo co30aemcs 0opabomuux coovlmutl,
U 8 3a20l0804HOM (hailie NOSABILEMCs U COOMBEMCMEYIOWUL NPOMOMUn
¢@ynkyuu, Hanpumep void _ fastcall FormCreate (TObject
*Sender);, a Npu yCTaHOBKE Ha (GOpMYy KaKOoTro JIMOO KOMIIOHEHTHI, TO
COOTBETCTBYIOIIIasi KOMIIOHCHTA C yKa3aTelieM Ha ero kjiacc. Hampumep s
Imagel cooTBeTCTBYIOIAA CTpoka TImage *Imagel.

TImage - KJIacC KOTOPOMY HNPHHALJICKHUT KOMIIOHEHTA Image M *Imagel
CCBIIACTCS HA HETO SBIIICTCS yYKa3aTeseM.

//IporpaMMHELET KOI

#include <vcl.h>

#pragma hdrstop
#include <math.h>
#include "RazStr.h"
#pragma package (smart init)
#fpragma resource "*.dfm"
TForml *Forml;

__fastcall TForml::TForml (TComponent* Owner)
TForm (Owner)

void _ fastcall TForml::FormCreate (TObject *Sender)
{

Editl->Clear () ;

Imagel->Picture->LoadFromFile ("GrFun.bmp") ;

void __ fastcall TForml::Button2Click (TObject *Sender)
{

Forml->Close () ;

void _ fastcall TForml::ButtonlClick (TObject *Sender)
{
double x,y;
try
{
x=StrToFloat (Editl->Text) ;
}
catch (EConvertErroré&)
{
Application->MessageBox ("CumBosr zavenmnTe uymciaov»”, "IlloBTopnre
seox ",MB OK);
return;
}
if (x<-3) y=1;
if ((x>=-3) && (x<
if ((x>=-2)&&(x

=2)) y=-x-2;
<=2)) y=fabs (sqrt (4-pow(x,2)));
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if ((x>2)&& (x<3)) y=-x+2;
if ((x>=3)&&(x<=4)) y=3*x-10;
if (x>4) y=2;
Label2->Caption ="Ilpmw X = "+FloatToStr (x)+" Pesymerar Y = " +
FloatToStrF (y, ffGeneral, 5, 2);
}

[TpuBenem pe3ynpTaThl pabOTHI HaIIEro MPOoeKTa cM. puc. 3.15.

N
i1 Belmcnenie srauerin dyrKuMn S283HHOR rpaduusckn =S

Puc. 3.15. Peaynbratel 3amanmus 3.2.

3.8. HuauBuMayaJbHbIE 32aHNUS JIJIs1 BHINOJHEHHUS MEPBOi YacTH
J1abopaTopHOH padoThI
3aganme 3.2. Co3narte npoekt Ha C++Builder, u Hanucatb mporpaMMHEIiA

KOJI, KOTOPBI{ MO BBEIIEHHOMY 3HAYEHHUIO apryMEHTa X BBIYHMCIIAECT 3HAYEHUE
(GyHKUIMM a0CUUCCH Y, 3aJaHHbIi B Buje rpaduka. ['papuk pyHKIIUN B3SITH U3 .

Ne BapuaHThl peniath UCIIONbL3ys orepaTtop if Ne | BapuanrTsl pelnarh HCIIoNb3ys oneparop if /else

Y Y
1
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BapuanTel pemrath ucrionb3ys onepatop if

BapuaHTEI pemath Ucnonb3ya omepartop if /else

Y Y
41 +1
9 — : —t— 10 "
540 3 2 -1 1 3 4 X S04 32 - X
4 —+-1
i ) +-2
Y
+2 +2
A I/
11 —— R —— 12 —
j\&-i/ 1 2 3 4 5 X -5 -4 -3 -2 -1 X
41 11
42 -2
Y Y
12 -2
41 \ 411
13 t t } Y t f T } t Y 14 t t }
-5 -4 -3 2 -1 1 2 3 4 5 X -5 -4 -3 -2 1 X
11 41
R ) +-2
Y Y
12 42
—\/1 \ T !
L L L L L L L L L L L L
U T T T T T T i i i U T T T
1 5 -5 -4 -3 -2 -1 1 2 3 4 5 X 1 6 -5 -4 -3 -2 -1 X
41 R}
12 )
Y Y
-2 -2
\ 11 41
17 — L 1 R—— 18 A W 4
-5 -4 -3 - -1 1 2 4 5 X -5 -4 -3 - -1 X
141 141
12 12
Y Y
42 42
41 41
19 o~ R 20 — o~
-5 -4 -3 -2 -1 1 2 3 4 5 X -5 -4 -3 -2 -1 X
11 41
42 42
Y Y
1, |2
11 41
21 —t—t : : —t— 22 —
5 -4 - -1 1 4 5 X 504 3 2 -1 X
+4--1 11
42 42
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3.9. Onepatop switch B C++ Builder

CymecTByeT Kiacc 3aaad, Korja He0oOXOIWMO BBIOpaTh OJHO WIIH
HECKOJIbKO YCJIOBUH CpeIy MHOXECTBa BapHUAHTOB, MHCATh HA BCE CIIydau
oneparop ycioBus If oka3piBaeTcs He IenecooOpasHbiM. [l pereHus
TAKOTO KJlacca IMpo0JieM M co3/1aH oreparop SWitch, o yem MbI ucanu panee.

Jis peanm3anuu Takux npoektoB C++ Builder mmeer MHOXECTBO
KOMIIOHCHTOB, CJICAYET 3aMETHTb, IPH JKCJIaHUH ITOJIb30BAaTEIb U CaM MOXKET
CO3/1aBaTh CBOM KOMITOHCHTHI, M TaKyI0 BO3MOXXHOCTH IPEIOCTABIIACT Cpeia
NPOCKTHPOBAHUA. Mbl HM3y4uM HauboJiee 4YacTo MPUMCHSIEMbIC U
CYIIECTBYOIINE KOMIIOHSHTBI JJIsl ATHUX LIEJICH.

Knonku-nepekjrovare,u - rpynna paguoksonok (RadioGroup,
RadioButton u GroupBox) u unagukatopbl (CheckBox, CheckListBox).
[Tpu co3manuu mporpamm B C++ Builder ans opranuzaiuu pa3BeTBICHUI

9acTO HCIOJB3YIOTCS KOMIIOHEHTBI B BHJIE KHOTOK-TICPEKITIOYATEIICH.
CocrosiHuEe TaKOW KHOTKH (BKIFOUCHO - BBIKITIOYCHO) BHU3YAIbHO OTPAXKACTCS
Ha ¢opme. Ha dopme (prc.3.16) mpeacTaBieHbl KHOMKU-TIEPEKIIOYATEH ABYX
tunoB (kiaaccoB TCheckBox, TRadioGroup ) CheckBox, RadioGroup mosnayro
UHGOPMAITUIO 0 HUX MOKHO MOJIYYUTh B PUIIOKEHHUH 2.

Komnonents CheckBox u CheckListBox co3maer kHONKY HE3aBUCHMOTO
NEPEeKITIoYaTeNs, C MOMOIIBI0O KOTOPOW IMOJh30BATENh MOXKET yKa3aTh CBOE
perieHrue Tuma Ja/HeT. B mporpamMme COCTOSHHME KHOMKHA CBSI3aHO CO
3HAUYCHHEM OYJICBON TMEepEeMEHHOM, KOTOpas TIPOBEPSETCS C IOMOIIBIO
oreparopa if.

Kommonent Radiogroup co3maer rpymnmy KHOMOK - 3aBHCHUMBIX
nepekmouarened. [Ipu Haxatuu OJHOM M3 KHOIIOK I'PYMIIBI BCE OCTaJIbHbBIC
KHOITIKH OTKJIFOYArOTCs. B mporpamMmy nepegaeTcs HoMep BKIIOUEHHON KHOMKH
(0,1,2,...), KOTOpBI aHAMM3UPYETCA C TTIOMOIIBIO onepaTopa switch.

3ananue 3.3. BBectu yerbipe yncia — a,b,c,d, u caenath KOHTPOJIb Ha
He nudpy. Berauciute mo ycmorpenuro V=sin(a), v=cos(a), v=arctg(a) wm
v=e?u yka3aTh BBIOpaHHBIN d7eMeHT V. HaiiTu mo BRIOOpPY MaKCHUMaabHOE U3
yetbipex uwncen: max(V,b,c,d), wim max (|v|,|bl,/c|,|d]). Co3zmate dopmy,
MpEACTaBICHHYI0O Ha puc. 3.16, HauepTutrh OJOK CXeMy | HamucaTh
COOTBETCTBYIOIIYIO TPOTPAMMY.

HNurepdeiic npoexra (co3panne GopMbl ¢ KOMIIOHEHTAMHU), HJIH TAK
Ha3bIBaeMblii 3cku3HbIH mnpoekT. Coznmaiite Gopmy ¢ yKa3aHHBIMU
KOMITOHEHTaMH, (KTO 3aTpyIHSETCS BEpHHUTECh K TemaM | ®m 2), Kak B
IPEABIAYITUX 3aIaHUSX, CKOPPEKTHPOBAB TEKCT HAAMKMCEH W MOJ0KEHUE OKOH
Edit u qpyrux KOMIOHEHT U3 A3CKU3HOTO MPOCKTA.
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Puc. 3.16. Dcku3Hblii npoekT 3agaHus 3.3.

Padora ¢ komnonentom CheckBox. BriOepute B MEHI0O KOMIIOHEHTOB
Standard muxtorpammy X kommonenta CheckBox M moMecTHTe ee B HY/KHOE
Mecto (opmbl. C MOMONIBIO HMHCIEKTOPAa OOBEKTOB HM3MEHUTE 3arojoOBOK
(Caption) Ha Maxabs. B Tekcre mnporpaMMbl MOSBUJIAach HepEeMEHHas
CheckBox1 tuna TCheckBox. Temneps B 3aBUCHMOCTH OT TOTO, Ha)KaTa WM
HeT KHomka, OyneBa mnepemenHas CheckBox1->Checked Oyner mpuHumaTh
3HaueHue true wiu false.

Padora ¢ kommnonentoM RadioGroup . BriGepute B MeHIO
komroHeHToB Standard mukTorpammy kommnoneHTa RadioGroup u momectute
ee B HykHoe Mecto (opmbl. Ha dopme mnosiBuTCS 00pamiieHHBIN JAUHUEH
YUCTBIA MPSAMOYToJIbHUK C 3arojoBkoM RadioGroupl. 3amenuTte 3aroinoBok
(Caption) na U(a). s Toro 4roObl pa3MeCTHUTh Ha KOMIIOHEHTE KHOIIKH,
HeoOxonuMo cBoiicTBO Columns yCTaHOBUTH paBHBIM e€AUHUIE (KHOIKH
pa3MeIamTcs B OJHOM CTOJOIE). JBaKIbl MICNIKHUTE MO TMPaBOM 4YacTH
CBOMCTBA Items MbIIIBIO, TTOSBUTCS CTPOYHBIM PEAAKTOP CIMCKA 3aroJIOBKOB
kHOTOK. HaOepuTte 4eThipe CTpPOKHM ¢ UMEHAMHU: B TIepBOi cTpoke - Sin(a), Bo
BTOpOii - Cos(a), B Tpetheii - Arctg(a), B uerBeproii EXp(-a) Haxkmurte OK.

ITocne storo Ha opMe BHYTpU 0OpaMIICHHS MOSIBUTCS YEThIPE KHOIKU-
NEPEeKITI0YaTENs C BBEJCHHBIMHU HAITUCSIMH.

OOparutre BHHUMaHWE HA TO, YTO B TEKCTE MPOTPAMMBI TOSBUTCS
nepemenHass RadioGroupl, KoTopblii yKaszaTrenem ccbUIaeTCs Ha Kiacc
*TRadioGroup. Temepp mnpu HaxkaTUHM OJHOW U3 KHOIMOK TPYMIBl B
nepemeHHoil uenoro tumna RadioGroupl->ItemIndex Oynmer HaxomuThcs
HOMEpP HaXaTOW KJIABUIIM (OTCUMUTHIBAETCS OT HYJS), YTO MCHOJB3YeTCs B
TEKCTE MPUBEICHHON IPOrPAMMBI.

Co3nanme 00padoTunkoB coObiTuil FormCreate u BottonClick .
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Oyukuuu a1 obpabotku  cobbituii  FormCreate u  BottonlClick
Botton2Click co3paroTcsi aHaJIOTHYHO TOMY, KaK U B MPEABLAYIINX 3aJIaHUSX.

biok cxema u TekcT GyHKIMIA U MPOLIEAYpP MPUBEICHBI HIDKE.

3amycTture mporpaMMmy U yOeauTech B TOM, YTO BCE BETBU aJrOpUTMa

BBITIOJTHAIOTCS MTpaBWibHO. @opma B paboTte npuBezeHa Ha puc.3.17.

= | &

= | ~

= | &
a=5
. | =
‘?éﬂwquzzm024 o=
I=5

Bersoamroe drotgra’) = 7. 3759
Ataxabs = 70000

Loy |

Puc. 3.17. 3aganue 3.3. Beibop BapuaHTa.
brok — cxema anroputma K 3aganuio 3.3.1moka3aH Ha puc.3.18.

IIporpamMmmMHbIil KO

Buumanme! 3nece u ganee 6e3 0coboii HEOOXOIUMOCTH, (€CIU MBI HE

BMEIIIMBAJIMCh) 3ar0JIOBOYHBIN (haiisl OyJ1eM mpoIyCcKaTh.

#include <vcl.h>
#pragma hdrstop
#include <math.h>
#include "Caseproj.h"

#pragma package (smart init)
#pragma resource "*.dfm"
TForml *Forml;

___fastcall TForml::TForml (TComponent* Owner)
TForm (Owner)

void _ fastcall TForml::FormCreate (TObject *Sender)
{
Editl->Clear () ;
Edit2->Clear () ;
Edit3->Clear () ;
Edit4->Clear ()

Memol->Clear () ;

Memol->Lines->Add (" JlabopaTopHasa pabora. 3amaHue 3.3.");



=21

-
*

FormCreate
a,b,c,d

BoraacaaTs

CamBoa
3aMeHHTe
THCI0M

a.b,c.d-uHCI0?

|KOHeul

Omubdka
BBIOHpaiiTe
KHONKY

HHAeKChI
RadioGroupl
0..3

aa

[]'.l 1: 2'.1 3:1
I v=sin (a) 1:1:05(3) v=a tan(ﬂ) xzexp (-a)

O9HCTHTE OKHO Bmﬁpaﬂo Bb]ﬁpﬂHD BmﬁpaHo Bb]ﬁpﬂHD
1S BBOJA/ Sin(a) =a Cos(a)=a Arctg(a) = Exp(x)=a
BBIEOJA
mEGopManER

JIabopaTopHas
padora Ne3
3agaHHe 3.3.

v=sin(a), v=cos(a),

3aKpbITh
OKHO

Absmax
BBIOpaH Ha
CheckBox

HHuaekc
CheckBox >
Checked

¥

BuibpaHo BuibpaHo
Exp(- x) =a Exp(- x) =a

0y

void __ fastcall TForml::Button2Click (TObject *Sender)

void _ fastcall TForml::ButtonlClick (TObject *Sender)
{
double v, a,b,c,d, max;
try
{
a = StrToFloat (Editl->Text) ;
Memol->Lines->Add ("a="+Editl->Text) ;
b = StrToFloat (Edit2->Text) ;
Memol->Lines->Add ("b="+Edit2->Text) ;
c = StrToFloat (Edit3->Text) ;
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Memol->Lines->Add ("c="+Edit3->Text) ;
d = StrToFloat (Edit4->Text) ;
Memol->Lines->Add ("d="+Edit4->Text) ;
1
catch (EConvertErroré&)
{
Application->MessageBox ("CuMBOJ 3amMeHMTe umcjoMm ",
"lloeTopure BBOH ",MB OK);
return;

}
switch (RadioGroupl->ItemIndex)

{
case 0:{
v=sin(a); Memol->Lines->Add ("BubpaHo Sin(a) = "
+FloatToStrF (v, ffFixed, 6,4)) ;
}
break;
case 1:{
v=cos (a); Memol->Lines->Add ("Bubpauno Cos (a)
+FloatToStrF (v, ffFixed, 6,4));
}
break;
case 2:{
v=atan(a); Memol->Lines->Add (" Brbpano Arctg(a)
+FloatToStrF (v, ffFixed, 6,4)) ;
}
break;
case 3: {
v=exp (-a); Memol->Lines->Add (" Bri®bpaHo Exp (-a)
+FloatToStrF (v, ffFixed, 6,4));
}

break;

default:
{
Application->MessageBox ("Oumbka! Breibepure PammoKnHonky",
"lloBTopure BBOO",MB OK);
return;
}
}
if (CheckBoxl->Checked)

{

}
if (v>b) max=v; else max=Db;
if (c>max) max=c;
(
(

if (d>max) max=d;

if (CheckBoxl->Checked) Memol->Lines->Add ("Maxabs ="
+FloatToStrF (max, ffFixed, 6,4));

else Memol->Lines->Add ("Max = "+FloatToStrF (max, ffFixed,6,4));

3.10. UuauBuUayabHBIE 321aHUsSI KO BTOPOIi YacTn
J1a0opaTopHoOil padoThI.
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[TonyunTe MHAMBUAYAIBHOE 33/laHKe y npenojaBareis. OTpenakTupynre
BUJl ()OPMBI M TEKCT MPOTPAMMbI B COOTBETCTBUU C MOJYYEHHBIM 3aJaHUEM.
[IpeaycMoTpuTe BbIBOA HHGPOPMALMK, MOKA3bIBAIOIINMA, IO KaKOW BETBU
IIPOU3BOIUIINCH BBIUUCIICHHUS.

3aganue

IIpumeyanue

Hano uncno C. pacneyaTaTh BEJIMYMHY 3TOTO YHCIIA B
cloBeCcHOM (popmare, yuuThIBas €T0 3HAK

[IpenycMoTpeTh,
10 -9<C<9

Hano uncno M. Haneuatats ¢pasy "Mue M net",
YUUTBIBAs], YTO IIPU HEKOTOPBIX 3HaUeHusX M cinoso "ner"
HaJI0 3aMEHUTh Ha cj1oBo "rox" wiu "roga"

[IpenycMoTpeTh,
yro M<100, M-
1EJIbIC YUCIIA.

Hano uncno M. Haneuatats ¢pasy "Msbl ycnenHo ciaamu
M sk3aMeHOB", COrjIacOBaB OKOHYAHUE CJIOBA "dK3aMeH" ¢
yuciaom M.

IIpenycmotpers,
gro 1 <M < 25.

OnpeneJme BpEMs 1old, K KOTOPOMY OTHOCHUTCS MECALL
Mu ONpCACIINTb KOJINICCTBO ,Z[Heﬁ B 3TOM MCCAIIC.

[IpenycmoTpeTs,
yro 1 <M <12 ron
BHUCOKOCHBII.

B rpuroprnanckom kajgeHaape KaxIslil roj, Homep
KOTOpPOro ACIMTCA Ha 4, SABJIICTCA BUCOKOCHBIM, 34
UCKIIIOYEHUEM TeX, KoTophble nensitces Ha 100 u He nensres
Ha 400 Haneno. OnpeaenuTs YUCIO0 JHEHN B oy 1o
HOMEpY rojia.

T.o. 1900r.-
HeBucokocHBIN 2000
I.-BUCOKOC.

Onpenenuts D u M -naty K-ro no cuery aus
BHCOKOCHOTI'O T0/1a. Mecs1| BBIBECTH YHCIIOM U B CJIOBECHON

dbopwme.

D-nens, M-mecsir.
IIpenycmotpers,
yto | =<K >=366

Hansl nBa yncia D u M. Onpenenuts n1eHb HEETHU C
natoit D u M, cuuras, uro rox BucokocHbsld U 1 SIHBaps
MPUXOUTCS Ha JAeHb Hepenu W.

D-nenn, M-mecsir.

Hansl aBa yucna D u H. Onpenenuts K -nmopsakoBbrit

HOMEP TOTO JIHSI BHCOKOCHOTO T'0/1a, KOTOPBIH HMEET JAaTy
DuM.

D-nenn, M-Mecs.

Hanbl Tpu unicna D, M, u G,onpenenstomnue 1eHb, MecsI
u rog. [IpoBepuTh 00pa3yroT JIM OHU MPABHIBHYIO ATy U
BBIBECTH COOTBETCTBYIOIIIEE COOOIICHNUE.

29.02.90- ne
MpaBWIbHAS JaTa.
Omnpenenenue Buc. I
cM. B ycsioBuu Ne 6.

JlaHbI TP LENBIX YKCIIa ONPEACIAIONINE AaTy: TON,
Mecsl, AeHb. CunTas, 4To roJ HEBUCOKOCHBIN, ONIPEICIIUTh
JIaTy CIEAYIOLIEro JIHS.
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12

B simonckom kanenaape 6bu1 puHAT 60-TH JIeTHUN
IIUKJI, COCTOSIIIUN U3 IATH 12-TH JETHUX MOIIINKIIOB.
BuyTpu noauMkiia roga HOCWIN Ha3BaHUS KUBOTHBIX:
MBIIIY, KOPOBBI, TUTPA, 3ail1a, APAKOHA, 3MEH, JIOLIA/IH,
OBIIbI, 00€3bSHBI, KYpHUIIbl, COOaKH U CBUHBH. [lomapHo
rojia B HuKje 0003HayaINCh Ha3BaHUSIMU 1[BETA: 3€JICHBIH,
KPaCHBIH, )KENTHII, OeNbIi M YSPHBINA U IpyTHe To/1a 1o
AINOHCKOMY KaJI€HAApIO.

ITo HOMEpY rosa onpeaesIuTh Ha3BaHUE €T0 I10
ANOHCKOMY KaJI€HAAPIO.

Hauano ouepennoro
nukna: 1984 rog-ron
3€JICHOM MBIIIIH.

1985-rox 3eenoin
KOPOBBI.

1986-rox kpacHorO
TUTPA.

1987-ron kpacHoro
3aiIia.

Hansl 1Ba nensix yucna: D (newp) u M (mecsn),
ONpeAeIISIoNINe AaTy pOXKIACHUS UHAUBHIA. BriBecTH 3HAK
3oauaka B KOMIIOHEHT Image, cooTBETCTBYIOIINM 3TOM

«Bomoneii» (20.1-18.2),
«PpI0BI» (19.2-20.3),
«Osen» (21.3-19.4),
«Temeny (20.4-20.5),
«bnusnensn (21.5-21.6),
«Pax» (22.6-22.7),

13 Aate. «JIeB» (23.7-22.8),
3HAKU MOXHO CO3/1aTh, UCIIOJB3Ys TpaduIecKuit «Jleax (23.8-22.9),
peIaKkTop, WK B3ATh (Daiiyl, CO3JaHHbIA Ha JIF0O0M «Becer» (23.9-22.10),
«Cxopron» (23.10-22.11),
TpaduueckKoM penakTope. «Crpenery (23.11-21.12),
«Kozepory (22.12-19.1).
BriBecTu CTpOKy-0OnMCaHHe JAaHHOTO YHCIIA, HAIIPUMED:

14 256 — «aBeCTH MATHAECAT LIECTHY, 811 — «BOCEMBCOT JlaHoO 1emoe 4ucio B
OJIMHHAIATEY. B 3CKU3 poeKTa peKoMeH1yeM nuarnazone 100-999
koMmrmoHeHTs! Label, Memo, Button.

15 Pacnipenenurte c10Bo Kouepra B yKka3aHHOM JIMara3oHe. 1-7
BriBecTu CTpOKy-ONMCaHUE YKA3aHHOTO KOJIMYECTBA JlaHO 1LIeJI0¢ YHCII0
3aJIaHui, 00ECTICUHNB MPABHIIBHOE COTJIaCOBaHWE YUCia co | B auama3one 1040,
16 CJI0BaMH «y4eOHOe 3a/laHuey, Hanpumep: 18 — oTmpeeNsoniee
«BOCEMHAIATh YUeOHBIX 3aJaHHI», 23 — «ABAANATh TPH | KOJTUYECTBO Y4eOHBIX
y4eOHBIX 3aaHus», 31 — «TpuaIaTh OHO yueOHOE 3aaHui
3a/IaHHECY.
BriBecTH cTpoKy-omnrcaHne yKa3aHHOTO BO3pacTa, JlaHO 11€710€ YnCII0
17 00ecreurB MpaBUJILHOE COTIIACOBAHUE YHCIIa CO CJIOBOM B nuanasone 1-100,
«rony», Haripumep: 20 — «aBaaIaTh JeT», 32 —«TPUALATh | ONpEeaeNsIoliee
JIBa rosia», 41 — «COpPOK OJIMH TO/IY. BO3pacT (B rojiax).
MacTsam urpajabHbIX
Janbl q8a nebix gncia: N — 1octouHcTBo (0 <N < 10) | KapT IpHCBOCHEI
18 1 M — macTtb kapThl (1 <M < 4). BeiBecTn Ha3BaHUE Hofl’ﬂf(zii; H2° Mjrfge o
COOTBETCTBYIOIIEH KapThl BUJA «uIecTepka Oyoen», «Joker | 5 Gy, 4 qepBEL. ’
49CpBCU» U T. II. JIOCTOMHCTBY Kapr,
Homepa:0-10
Mactsam HI'paJIbHBIX
Hansr n1Ba menbix yucia: N — goctouHcTBo (11 <N < KapT NPHCBOEHHI
19 14) u M — mactb kaptel (1 <M < 4). BeiBecTu Ha3BaHHE HOPSAIKOBBIE HOMEPA:

COOTBETCTBYIOIICH KapThl BUJIA «IIIeCTepKa OyOeH», «1ama
qyepBeit», «Ty3 Tped» U T. 1.

11 —14 Baner — Ty3.
1 — nuku, 2 — tpedsr,
3 — OyOHBI, 4 — YepBEL..
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DneMEHTBI PaBHOCTOPOHHETO TPEYrOJIbHUKA
MIPOHYMEPOBAHBI CIEAYIOIIMM o0pa3oM: 1 — cTopoHa a, 2

— pamuyc R1 BrmcanHo# okpyxuocTr (R1=a+/3/6), 3 —

panuyc R2 onrcanHol okpykHOCTH (R2 = 2 X R1),4 —
IwIomanab S =~J'§,f 4 % a®. Jlan HOMEp OJHOTO M3 YTUX

3JIEMEHTOB U €ro 3HaueHue. BbIBecTr 3HaUeHUs OCTAIbHBIX
9JIEMEHTOB JIAaHHOT'O TPEYTOJbHUKA (B TOM K€ MOPSJIKE).

DJIeMEHTBI PaBHOOCIPESHHOTO MPSAMOYTOJIBHOTO
TPEYroJabHUKA TPOHYMEPOBAHBI CIIEAYIOImUM o0pa3om: 1
— KaTer a, 2 — TUMoTeHy3a ¢ = ay 2, 3 —BbIcoTa h,

onymeHHas Ha runotenysy (h = ¢/2), 4 — momans S =
c-h/2. Jlan HOMEp OJJHOTO U3 3TUX IEMEHTOB U €r0
3HaueHue. BhIBeCTH 3HAUEHUS OCTANBHBIX JIEMEHTOB
JTAHHOTO TPEYTOJIbHUKA (B TOM K€ NOPSJKE).

DNEeMEHTBI OKPY>KHOCTH MPOHYMEPOBAHBI CIEAYIOLUM
obpazom: 1 — paauyc R, 2 — guamerp D = 2R, 3 —
qHa L = 27R, 4 — nomaas kpyra S = n-R2. Jlan HoMep
OJIHOI'O U3 3TUX 3JIEMEHTOB M €0 3HaucHUEe. BriBecTH
3HAYEHUS OCTAIbHBIX SJIEMEHTOB JJAHHON OKPYKHOCTH (B
TOM K€ Mopsiake). B kauecTBe 3HaYEHUS T UCTIOJIB30BaTh

3.14.

JlokaTtop MOXKeT MPUHUMATH TPH LU(PPOBBIE KOMAH/IbI
OoBOpoOTa: 1 — MOBOPOT HaJIeBO, —1 — MOBOPOT HAIPaBO,

2 — noBoport Ha 180¢°. Jlan cumBost C — ucxoaHas
OpUEHTaIHs JIOKaTtopa U 1einblie uncina N1 u N2 — nBe
noclaHHbIe KOMaH/Ibl. BrIBeCTH opueHTAIHIO JIOKaTopa
MIOCJIC BBITOJTHCHUS ITUX KOMaH]I.

Jlokarop
OpPUEHTHPOBAH Ha
OJIHY U3 CTOPOH CBETa
(«C» — cesep, «3» —
3aman, «kO» — 1or,
«B» — BOCTOK)

Po6oT MoxeT npuHUMaTh TpU HUPPOBEIE KOMaHABI: () —
MPOAOJIKATh IBUKEHHE, | — moBOpOT HaJIeBO, —1 —
MoBOPOT Hamnpaso. [Jan cumBon C — ucxomHoe
HarpaBJeHue poboTa u 1enoe ynuciao N — mocjaaHHas eMy
KoMaH/a. BeiBecTH HanpaBieHue podoTa mocie
BBITIOJIHEHHS TIOJTYYEHHOW KOMaH/IbI.

PoGoT moxeT
nepeMeniaThCs B
Y4eThIpex
HanpaBiieHUsAX («C»
ceBep, «3» — 3amaf,
«HO» — 10T, «B» —
BOCTOK)

EnuHuipsr Maccel IpOHYMEPOBAHbI CIEIYIOIUM
oOpa3om: 1 — kusjorpamMm, 2 — MUJUIUTPaMM, 3 — rpamwm,
4 — TOHHa, 5 — 1eHTHep. JlaH HoMep eTMHUIIBI MAaCChl
(menoe uncio B Auana3oHe 1-5) u Macca Tena B 3TUX
euMHuIax (BeuecTBeHHoe uncio). Haiitu maccy tena B
KHAJIOTpaMMax.

EnuHUIBI ITUHBI TPOHYMEPOBAHBI CIEAYIOIUM
oOpazom: 1 — neuumerp, 2 — kusnomerTp, 3 — metp, 4 —
MIUIUMETp, 5 — caHTuMeTp. JlaH HoMep €AMHULBI JUTHHBI
(menoe uncio B Auana3oHe 1-5) u [jmHa oTpe3Ka B ATHX
eMHuIax (BeuecTBeHHoe yncio). Haiftu amuHy otpeska B
MeTpax.
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ApudmeTndeckne IeHCTBUS HAl YHCIAMU
MIPOHYMEPOBAHBI CIAEAYIOMNM o0pa3zoM: 1 — cioxeHue, 2
— BBIUMTaHUE, 3 — yMHOXeHue, 4 — nenenue. Jlan
HoMmep nerictBus N (11esoe ynucio B auamna3one 1-4) u
BeulecTBeHHbIE uncia A u B (B He paBHo 0). Boinmonuuts
HaJl YUCJIaMU yKa3aHHOE JIEHCTBUE U BHIBECTUPE3YJIIbTAT.

Ecnu cymma Tpex momnapHO pa3iHyuHbIX AEHCTBUTEIbHBIX
YHCEeI X, Y, MEHbIIIE €AMHUIIBI, TO HAUMEHBIIIEE U3 ITUX

TPEX YUCEeI 3aMEHUTH TOJIYCYMMOU JIBYX JAPYTHX; B
MPOTUBHOM CITy4yae 3aMEHUTh MCHBINIEE U3 X U Y
MIOJTYyCYMMOM JIBYX OCTABIIUXCS 3HAYCHUH.

[To 3amanHOMY HOMEPY MecsIa ONPEAETUTh CE30H
(BecHa, JIETO, OCEHb WJIU 3MMa).

Jliisa HatypanbHOro umcia k BeiBecTH (ppa3y “Mbl BBITUIH
k OyThuIOK (paHTHI”, COTIIACOBAB OKOHYAHHUE CIIOBA
“OyThIIKa” C YnCIOM K.

3.11. KoHTpOJIbHBI BONPOCHI

1.  OcHoOBHbIE NPUHIMIBI 00BEKTHO-OPUEHTUPOBAHHOIO
IPOTrPaMMHUPOBAHMS.

. YHUGUIMPOBAHHBIN 361K MoaeupoBanus (UML).

. Uro Takoe nuarpamma kiaccoB (Class diagram)?

. OcHoBbl a3b1ka C++ Builder. Tume! 1adHbIX.

. OcHoBbI s13b1ka C++ Builder. MaccuBsl.

. OcHoBsl s3p1ka C++ Builder.  CtpykTypbl.

. [IepeMeHHBIE C U3MEHSIEMOW CTPYKTYPOU.

. YcrnoBHas oneparnius (TepHapHas abTepHATHBA).

9. Oneparopsl yCinoBUil if U if/else.

10. Onepatop BbIOOpa yciaoBus switch .

11.0neparop switch B C++ Builder.

12. ITonstust 06 nHTEpdEiice MpoeKTa.

03N D bW
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JlabopaTtopHas paGora Ne 4.
Huxkanyeckue aaropuTMbl
Ilenv pabomobi: v3yunth ocHoBHBbIe auarpammbl UML; ocHOBBI s3bIKa
C++ u C++ Builder u ocBouts nukmuueckue omneparopsl While, do-while, for,
HAYYUTHhCS PEaJU30BBIBATh LUKIMYCCKUE aITOPUTMbBI, HCIOJB3YyS MEHIO U
naHenab yrpaBieHHs. V3yuwmB mpocTeiiine CpefcTBa OTIAAKH MPOrpaMM B
cpene C++ Builder, coctaButh 1 OTIIAAUTH IPOTPAMMY.

4.1. O0bexrbl 1 oTHOMIeHUA B C++ u C++ Builder

B nmponutoil Teme Mbl Janu ONpEAeNIeHHs OOBEKTYy M Kiaccam, OJHAaKo,
YTO TIOHMMaeM MOJ OOBEKTOM, U KaK OMPEICNISAIOTCS MPOCTEUIINE KIIacChl B
C++u C++ Builder u xak ux omucath WK co3/1aTh He yKaszaiau. ECTb MHOTO
oOuiero B (PyHKIMOHUPOBAHUM M JIEKJIapaluu KiaccoB B si3blkax C++ u C++
Builder, HO cyIiecTByIOT HEe3HAUUTEIbHBIC PA3IMYUS UMCIOTCS CBOHCTBEHHBIC
camomy C++ Builder, cBs3anHble ¢ KOMIOHEHTAMH M XapaKTEPUCTHKAMH
cpeasl. Mbl Oyaem paccMmarpuBaTh it s3bika C++, a NOpu HAIMYUAU
JIOTIOJTHUTEIBHBIX YCTPOUCTB WM OOBEKTOB OyneM KOHKpeTu3upoBaTh C++
Builder.

[Ipexne ueM 3aHATbCS KOHKPETHBIM M3ydeHUEM KitaccoB CH++, XxoTenoch
Obl HEMHOT'O TIOTOBOPUTH 00 OOBEKTHO-OPHUEHTUPOBAHHOM IPOrPaMUPOBAHUU
(OOII) BooOIIIE, KaK TAKOBOIA.

B mnpenpiaymmx Temax ToBOps O IapagurMax HIpOorpaMMHpPOBAHMS,
HemHoro roopwin 06 OOII, ogHako ckazaHHOE MOKa HEIOCTATOYHO, YTOOBI
OBJIAJETh TEXHOJOTUAMH ITPOTPAMMUPOBAHUS, ITOMIOJIHUM HAIIW 3HAHUS B OTON
obnactu. M3BectHblil Teopetuk ['peiinu byu nmapaaurmy OOII popmynupyer
TaK:

«OOIl - memooonozus npocpammupo8anus, OCHOBAHHASL HA OP2AHUAYUU
nPOSPaMMbl, 8 8UOE COBOKYNHOCIU 0OBLEKMO8, KANHCObIL U3 KOMOPBIX A61emCs
npedcmasumeneM ONpPeoeNeHH020 KIAccd, a KIAccbl 00pazyiom uepapxuio
HACe008aHUsLY.

Opnako si3blk C++ TakoOBBIM, HE SBISETCS XOTSA Obl MOTOMY, YTO OH
COXpaHSIET BCE BO3MOKHOCTH NpoueaypHoro s3pika C. B C++ MoxHO co3nats,
HaIpUMep, COBEPIICHHO OTAENIBHO CTOSIIYIO INI00ATbHYIO TIEPEMEHHYI0, /1a U
cama (QyHKIMS Main  — COBEPIICHHO «BHEKJIaccoBas». IlogoOHast
yHuBepcainbHOCTh CH++ MOXeT ObITh, KakK TMPEUMYIIECTBOM, TaK U
HEJOCTaTKOM, €CJIM €0 3J0yHnoTpeOssiTh. Y NporpaMMHUCTa, BIIEPBBIC
IPUMEHSIONIET0 OOBEKTHBIM MOIXOJ, BCErAa MMEETCS TEHACHIUS MBICIHUTD
CTapbIMU, IPOLIENYPHBIMU KATETOPUSMH.
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WTak, eHTpanbHBIM 3JIEMEHTOM a0CTpaKIuu 0ObEKTHO-
OpPUEHTUPOBAHHOW METOJ0JIOTUU SIBISETCSI, OUEBUIHO, OOBEKT.

O0bexkT. [loHsATHE OOBEKTA TECHO CBA3aHO C MOHATHAMM KJjacca,
uHTep(delica U JApYyrux MPOrpaMMHBIX KOHCTPYKUUH, pealu3yeMbIX B
napagurmax OOIl. OOBEKTH MPOTPAaMMHOTO MHUpPA MOACTUPYIOT OOBEKTHI
peanbHOr0 WM BOOOpaxkaeMoro (BuUpTyaidbHOro) wmmupa. Kak Mopeins,
IpPOrpaMMHBIM  OOBEKT TPEACTABISAET COO0OM HEKOTOPYIO aOCTpPaKIIHIO
peaibHOTO 00BEKTa, MPEANoiaras BbICJICHHE €€ CYIIeCTBEHHBIX CBOMCTB, U
UTHOPUPOBAHUE TEX, YTO O€3pa3INyuHbI C HACYIIIHOM, «CHIOMUHYTHON», TOUKH
3peHusl.

Kak neumo, xak eTUHUYHOCTb, OOBEKT (peaibHbIA WM IPOrPaMMHBIN)
OTJIMYEH OT BCETO OCTAIBHOTO.

OOBeKT 00JamaeT UHOUBUOYATLHOCHIBIO U NPUHAONIEHCHOCHb KAKOMY-
qubo Knaccy, KOTOPbIA OMHMCHIBAETCS KaK TepeMeHHas, M MpU MPUCBOCHUH
HEKOTOPBIX YHCIECHHBIX 3HAYECHUH O HEM MOXKHO TOBOPHUTH, Kak 00 0OBEKTe
cM. puc 4.1.

TJToprmsa  XHHKAaIAa

KycKH Tecra — 10
KYyCKII Msica = 3

BOOa B_Trpammax — 250
apumpasa — 100

Puc. 4.1. OGbeKT MopIUM XHHKAJIA.

[ToHnsaTre WHAMBUIYATBLHOCTH MPOTPAMMHOTO OOBEKTa OMPEACIIUTh
CJIO’KHO, HO UHTYUTUBHO SICHO, YTO OOBEKT, KaKk Obl €r0 HU EPEUMEHOBAIIH, U
KaK Obl HM MEHSJIOCH €TI0 COCTOSHHE, OCTAeTCS TOM K€ CaMOil CIMHHYHOM
CYITHOCTBIO (0 CyHIHOCTAX ToBopwim B Teme 3, mpu wuszydenuu UML
JUarpaMM) ¢ MOMEHTA CO3/IaHUS M JIO CBOETO YHUUYTOXKEHHUS. 3aMETHM, YTO O
MPOrpaMMHOM OOBEKTE MOXKHO 2080pumb TOYHO TaK K€, KaK O pealbHOM
oObekTe. B 1memom, Kak BHIHO, OOBEKT SBISETCA MOOenbi0 TpPEeIMETa
pEIbHOTO MUpPa B MPOrpaMMe.

Cocrosinne 00bekTa. OOBEKT, NPEKIE BCETO, XapaKTEPU3YETCsl CBOUM
cocmosinuem. Bo3pMeM, K TIpUMepy, KOHKPETHBIM camoiieT. OH — OOBEKT,
MOCKOJIbBKY €CTh He4To ueilbHOoe. C TOYKH 3pEHUSl JIETYMKA Y HEro €cTh
NpUOOPHBIA IMIUTOK, OTPAKAIOIIMA CKOPOCTh, BBICOTY TMOJeTa U Jp.
napaMeTpbl, U opransl ynpasiaeHus cMm. puc. 4.2. Ho B camoiere macca
yacTel, COPSATAHHBIX O]l KAallOTOM, COCTOSIHHE KOTOPBIX HE HCUEPIIbIBAETCS
MOKa3aHUsIMU TIPUOOPOB.
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CamomeT

SKHIIAM camMoJieTa

CHCTEMa HAaBHUTallHH
CHCTEMA YIIPABICHHA ITOJIETOM

B3JICTHO-IIOCAOJOYHAaA CHCTCMa

cucTeMa KopIlyca
cHucTeMa JKH3HeoOeCIIeUeHHA

Puc.4.2. UML nuarpamma asist Kaacca caMoJieT.

Ha camom pnene coctosiHMe, KaKk TaKOBOE BOOOIIE, MOXKET ObITh CKPBITO
(unxancynuposano) ot BHemHero B3siia. OMHAKO B 3aBUCHMOCTH OT CBOCTO
COCTOSIHUSI OOBEKT MO-pPa3HOMY B3aUMOJICHCTBYET CO CBOMM OKPYXEHHUEM, YTO
MIPUBOJIUT HAC K OBEJACHUIO OOBEKTA.

IMoBenenue odbekra. [loBenenre — 3To To, B3aUMOJIeHCTBUE O0OBEKTA C
OKpYXaIoIUMHU OO0BbeKTaMHu. Bo3aeiicTBUS 00BEKTa Ha OKpPYXEHHE WIH
OKpy»xeHus Ha Hero. OOBEKT MOXKET pacCMaTPUBATHCS KaK aHAJIOT MpeaMeTa, a
MOBEJACHUE — KaK peaklys Ha MaHUIMYJIWPOBAHUE M OTBETHBIC JEHCTBUS
caMuM O0BeKTOM. [[1s1 KakJ0ro o0bEeKTa CYIIECTBYET OMpPENESICHHBIM Ha0op
OTHOUIIEHHM, BO3MOXHOCTEW U BO3MOXHBIX JICUCTBUM HAJl HUM, KaK YKa3bIBAJIN
MBI TIPU U3YYEHUU TE€Mbl 3 B OTHOILICHMSX, a JUIsl IPUMEpa CaMOJIET MOXKEM
paccMOTPETh BO3AYIIHBIA TPAHCIIOPT.

JleficTBUS B OTHOUIEHUWH K OOBEKTaM HWHOTJIAa HA3bIBAIOT Iepeaaudei
coobwenui Mexay Humu. Onepanuu HajJ OOBEKTaMH HA3bIBAIOT OOBIYHO
Memooamu unu QyHKyus - snemerma. DT PYHKIUU SBISAIOTCS CTPYKTYPHBIMH
AJIEMEHTAMH OIpeJeeHUs Kilacca, K KOTOPOMY MPUHAIICIKUT OOBEKT CM.
puc.4.3. nuarpamma o0bekTa «Bo3ayiiHas TpaHCIIOPT.

1

Cucrema "BosaymHaasi
TpaHcmopTt"

CHcTeMa HOKYIIKH
OHUIIeTOB

Puc. 4.3. Jlnarpamma o6bekTa «Bo3aymiHas TpaHCIOPT».
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OtHomienust Mexay ooObekTamMu. OO OTHOUICHHSIX MBI MOAPOOHO
ropopuian npu uzydenuun auarpamm UML, B npenpigymieit teme, Tenepb
KOHKpeTu3upyem ux. Hac mHTepecyer, kak ux oToOpa3uTh B MPOrpPaMMHOM
koze. EcrecTBeHHO, mporpaMma, T.€. LIeJIbHAs CUCTEMA, PEAIN3yeTCs TOJIBKO
BO B3aMMOJICHICTBUU BCEX €€ OOBEKTOB. 37€Ch MOKHO BBIIEIUTH B OCHOBHOM
JIBa TUIIA B3AUMOJCUCTBHN, WJIK OTHOLIEHUM: CEA3b U a2pecayuro.

CBs13b SIBJISIETCS JOBOJIBHO OYEBHUIHOM Pa3HOBUIHOCTHIO B3aUMOACHCTBUI
— OJIMH OOBEKT MOXKET BO3JAECHCTBOBAThH HA APYTOM, BISIOMINNICS B ©3BECTHOM
CMBICJIE aBTOHOMHON CYHIHOCTBIO. TyT CyIIECTBYET OTHOLIECHHUE ITOJYHHECHMS
— «A wucnonp3yer B». OauH 00BEKT SBISETCS AKTUBHBIM, APYrol —
naccuBHbIM. [IOHATHO, YTO B CHCTEME OAMH U TOT € OOBEKT MOXKET
BBICTYIIaTh KAaK B AKTUBHOW, TAK M B MACCUBHOW POJM IO OTHOLIEHHUIO K
Pa3IMYHBIM OOBEKTaM.

Jlpyroii TUIl OTHOUIEHWH — arperamus, Korja OJuH OOBEKT SBISETCA
COCTaBHOM YacCThIO, T.€. JIIEMEHTOM KJlacca APyroro — «A couepxur B» cwm.
puc. 4.4. Arperanusi MoxeT (OJHAaKO HE BCerJa) O3HadaTh (PUINYECKOE
BXOXJEHHUE OJHOro 00bekTa B Apyroi; B C++ 3TO COOTBETCTBYET ONUCAHUIO
epBOro 0ObEKTa B KAYECTBE JIEMEHTA JaHHbBIX JIPYroro oObeKTa.

IIpunpasa
TTOMHIOPHI
OonrapckHii_Tiepert
XuHKAT YECHOK
MOpPKOBE
KyCcKH_TecTa TIYK
KyCKH_Mfca YUNIHICKAI [epelt
BOMIa_B_TpaMmax YKpOIb
TIpHIIpaBa KHH33a
IOACOIHEYHOE Maclo
HeTpyLIKa
YKCYC

Puc. 4.4. OTHoIIEHUS arperamuu.

HacaenoBanme. Eciu CylIECTBEHHBIMM BHUJIAMU OTHOIIEHUM MEXKIY
00BEKTaMHM SIBJISIFOTCSL CBSI3b M arperanus, To (QyHIaMEHTaJIbHOE OTHOIICHUE
MEXAY KiaccaMu — 3TO Haciedoganue. OIUH KJIacC MOMKET HACIeI0BaTh
npyromy. B C++ B TakoM ciy4dae TOBOPSIT, YTO OJIMH KJIACC SIBJISIETCST 6A308bIM,
a Ipyro# (KOTOPBIM HACIEAyeT NEPBOMY) — Hpou3800HbIM. Ellle X HA3bIBAIOT
COOTBETCTBEHHO KJIACCOM-TIPEJKOM M KJIACCOM-IIOTOMKOM POOUMENbCKUM —
Ooouepnum. HacrnemoBanue MOXET OBITh npsAMbIM, KOT/Ia OJWH KJIAcC SIBISIETCS
HEMOCPEJCTBEHHBIM MPEIKOM (TIOTOMKOM) JAPYroro, WIW KOCBEHHbIM, KOTJa
UMEIOT MECTO IPOMEKYTOUHBIE HACIE0OBaHUS CM. puc. 4.5.
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PoauTenbckuil Kioacc HaclenyeT BCIO CTPYKTYPY XapaKTEpUCTHK U
noBeZieHNe 0a30BOr0, OAHAKO MOXKET JOIMOJHATh WU MOAU(PUIHPOBATH HX.
Ecnu xnacc sBIleTCS JOYEPHUM IO OTHOLIEHHUIO K A, TO C JJOTUYECKON TOYKHU
3penus «B ects A». Hampumep, nousarue, uinu kiace, «camoiser» (B) sBusercs

MIPOU3BOAHBIM 110 OTHOIIECHUIO K MOHSATHIO «BO3AYIIHBIA TpaHCTOpT» (A) cMm.
puc. 4.3 u44.

Kmacc - pogurens Knacc - pomurens 1 Knacc - ponurens 2
i \
Knacc - noToMok Knacc - notomoxk
(a)- Hacnenoepanue npusHakoe 1 poanTens (6). Hacnenoeanue mpusHakoe 2 pomurelneil
B OTHOM MOKOJICHHH. B OTHOM MOKONEHNN.
Kiacc - pomurens 1 Knace - pogutens 2|  «.. |Knace - pogurens n

Kiacc - notomox

(). HacnenmoraHue IpH3HAKOE N POOUTENEH B OTHOM MOKOJICHH.

Kmacc - pomutens 1| ... |Knacc - pomutens 2| eee Kiacc - Ptogéﬂeﬂh ot | | Kmace - pomurensn
h T T T 7

& | | =
E Knacc - moToMOK Kmacc - notoMmoK 1 g
v

= 5 " 2
c ]
= =
=

2 g
o | | =
: Knacce - poaurens 1 Knacc - pogurens 2 m-1 %
= T 7 S
= | )
¥ =
E" Kinacc - motomoxk m E

29y

(r). Hacnenoranue mpH3HAKOE N POTUTENEH B M MOKOICHHAX.

Puc. 4.5. Uepapxust K1accoB MpHU pa3INIHBIX BUIaX HACIEIOBAHUSI.

Kak u B 0oruke, 31€Ch CyIIECTBYET B3AUMOCBSI3b MEKIY «COJIEPHKAHUEM
U «o0beMom» noHsTHs. [Ipor3BOAHBIN K1acc UMeeT OoJiblee COAepKAHUE, HO
MEHBIIINI 00BEeM, YeM 0a30BBIH.

Pomurensckuil Kiacc HaciaeayeT BCIX CTPYKTYPY XapakTEpPUCTUK U
noBeZieHue 0a30BOro, OAHAKO MOXKET AOMOJHATh WU MOAU(GUUMPOBATH HX.
Ecnu xnacc B siBisieTcst OYEpHUM MO OTHOWICHHUIO K A, TO C JIOTHUYECKOM
Touku 3peHust «B ectb A». Hampumep, nonsitue, uim knacc, «camoiier» (B)
SIBJISIETCS TIPOU3BOHBIM 10 OTHOIIEHUIO K MOHITUIO «BO3AYIIHBIN TPAHCTIOPT

(A).
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Kak u B 5oruke, 31€Ch CyleCTBYET B3aUMOCBS3b MEK]Y «COJIEPKAHUEM)
U «o0beMom» NoHsTHS. [Ipon3BOAHBIN Ki1acc UMEET OOJbIIee CoAep:KaHue, HO
MEHBIIHI 00beM, UeM 0a30BBIii.

Hoaumopdusm. llorumopgusm, Hapsay ¢ HaACISAOBAHUEM, SIBISICTCS
byHIaMEHTAIbHON KOHIICTIIIUEH OOBEKTHON MOJeIu ImporpaMMmupoBanms. bes
Hero OOII notepsno Obl 3HAYUTENBHYIO JOJF0 CBOETO CMBICTIA.

Cron

Hozxxn()
TloepxHOCTE()
CeTxa()
Tloms()
KopsznHza()
Bopmiop()
TTonmupoeka()

Jiy

TeHHHCHEII CTOI

BHIBAPAHEIL CTOI

KyxoHHEI! cTOI

Certxka()
Tlomsa()

KopauHna()
Bopmiop()

TTomuporka()

Puc.4.6. IIpeacraBnenue BuptyansHoro meroga 8 UML.

CyTtp monumopdusMa B TOM, YTO C OOBEKTAMH Pa3IMYHBIX KJIACCOB,
HMCIOINX OJWH M TOT e 0a30BBIA KiIacc, MOXXHO TIPH OMPEIACICHHBIX
yCIIOBUSAX oOpamiaTrhcs, Kak ¢ o0ObekTamu 06azoBoro kinacca. OmaHAKO OOBEKT,
SIBJISTFOIIMICS, TI0 BUIUMOCTH, OOBEKTOM 0a30BOro Kiacca, OyJeT BecTH ceOs
M0-pa3HOMY B 3aBHCHUMOCTH OT TOTO, YTO OH TaKOo€ Ha caMOM Jiefie, T.C.
IIPEICTaBUTEINb KAKOTO U3 MPOU3BOIHBIX KJIACCOB.

B C++
MEXaHU3MOM  GUPMYANbHBIX QYHKYUL-9TeMeHmMOo8 TIO3IHUM CBSI3bIBAHHCM.
Jonyctum,

noauMoppHOe  TOBEICHUE OOBEKTOB  0OeCIeUrBaCTCS

mporpaMma  JIOJDKHAa — BBIBOJUTH Ha  JKpaH  pa3IMYHBIC
reometpuueckue ¢urypel. OHa ompenenseT kiacc «durypa», B KOTOPOM
MPETYCMOTPEH BUPTYalbHBIN MeTOj] «HapucoBath» (B C++ 3T0 ObUT OBI
abcmpaxmusiii k1acc). OT ITaHHOTO KJlacca MOXKHO IPOM3BECTH HECKOJIBKO
KJIACCOB — «TOYKA», «JIMHUS», KKPYT» U T. M., — KaXABIA U3 KOTOPHIX OyIeT
no-ceéoeMy ONPENEISITh 3TOT METO/I.

VYkazatenb Ha Kj1acc «(pUrypa» MOXKET CChLIAThbCS Ha OOBEKT JIFOOOTO W3
MPOU3BOJIHBIX KJIACCOB (TIOCKOJBKY BCE OHHU seagiomcs (Qurypamu), u JJis
YKa3bIBAEMOTO UM OOBEKTAa MOXHO BBI3BaTh METOJI «HAPHCOBATH», HE MMES

npeaAcTaBJICHUA O TOM, YTO 3TO Ha CaMOM JICJIC 3a (I)Hrypa.

112



[TpuBenem erie mpumMep, CBA3aHHBINA MOTUMOPGHU3MOM, HAIPUMEP, CTO,
KaK KJIacC MPeJIOK, a TOTOMKH 00ECIIEUMBAIOTCS MMO3ITHUM CBSI3bIBAHUEM CM.
puc. 4.6. 5T0 TEHHUCHBIN CTOJI, OWJIbSIPIHBIN CTOJ U KyXOHHBIN CTOJ

AOcTpakuuss M uHKancyjasauusa. OO0 3TuX NpUHIHUNAX OOBEKTHOTO
moaxoJa Mbl yXe ynomuHanu. Ha camoMm J1eme  3TO  IPUHIUIIBI
MPOTPAaMMUPOBAHUS, TPHUCYIIUE HE TOJBKO OOBEKTHO-OPHEHTHPOBAHHOMN
moaemu. Ho xoremoch OB HECKOJBKO YTOYHHTh HMX B OTHOIIEHWU K
OpraHu3aliH KJIACCOB.

T T'eHepanbHEI OHPEKTOP
OTKPEITBIH
uMs : Name
3aKpBITHIT
P g ~0+1'[naHp1pOBKaO
3aBHCHMOCTE SalIHIIeHHBIH +Cosemanme()
H36upaetcs Ha 5 et +TIpuxazsi()
Oobuyee coopatiue -\ T T T T T T T -KoHbHeHIHATBHbIE IPUKA3EL()
/—-——- OAQ "Konyepr KOM3"  [sim dr == m= o o o o o e - VCIHbIe IpHKazb()
AGCTpaKTHBIH KIace 1 AepaKir OTieT # Otaets! oA O6miero coGpanms()
# Kamkxka [eHepansHOTO nupekropa()
acconuarHs CoOBeT IHPEKTOPOB 00IMECTRA

_| ocymectemaer obfmee pykoBoacIEO
ZeATeNsHOCTEI0 00mecTBa

UneHsl coBeTa N30HparOTCA Ha 3roma
KpaTHocTL—\ ACCOIIMATIHA
1..10

0..1 SaluIeHHEI TaKeTHEIT
IIpencenarens CoBeTa JHPEKTIOPOB

CoBeT IHPEKTOPOB

1.*% 1.*

uMA  Name
0..1 ]
IIpennpHATHA | Ammapat yIpaBlIeHHS
34BOJBI T'eHepanbHOTO AHPEKTOpa
—. uMsa ; Name H uMa ; Name
0.1 VIpaensoT 0.1

Puc. 4.7. lnarpammel UML. AGcTpakuus U MHKAINCYJIISIMSL.

Yto0bl abcmpazuposams 0OBEKT, OH JIOJHKEH OBITh CPABHUTEIBLHO «C1a00
CBs3aH» C OKpyxatomuM wmupoM. OH 10DKeH o00JajaTh CPaBHUTEIHHO
HEOOJIbIIUM HAO0OpOM (CYIIECTBEHHBIX) CBOWMCTB, XapaKTEPU3YIOIIUX €ro
OTHOIIICHUS ¢ JIpyruMu oObekTamu. C Ipyroil CTOPOHBI, BBIACICHUE Kiacca
KaK HEKOTOPOTO TMOHSTHSI, OXBATHIBAIOLIETO LIEJIBIN Psii PA3JIMUHBIX OOBEKTOB,
TaK)Xe SBJIETCSI MOMEHTOM a0CTpaKIIUH.

[ToaToMy aGcTparupoBaHue, Kak TAKOBOE, UMEET JIBa aCMEKTa: BhIJICICHUE
00WUX N B TOXKE BPEMsI CYUeCMBEeHHbIX CBOWCTB, OMHMCHIBAIONINX MOBEJCHUE
psAlla CX0XKHUX MPEIMETOB.

C aOctpakiueil Hepa3pbIBHO CBS3aH MPUHIIUI UHKANCYIAYUU, KOTOPAS
OCYILIECTBIISIET COKPBITUE BTOPOCTEIIEHHBIX AeTaneil 00beKkTa. JJisg 4ero BaxHo
BBIJICJIMTh CHayaja CYIIECTBEHHBIE €r0 CBOMCTBa, OJHAKO JUISl BBIICIICHUS
CYIIECTBEHHBIX  CBOWCTB,  HEOOXOJAMMO  OTBJEYLCS  MBICJICHHO  OT
BTOPOCTEIEHHBIX CBOMCTB. Tak 4TO B JIEMCTBUTEIBLHOCTH PE€Yb MOXKET WITHU
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TOJILKO O €IMHOM aKTE, YTO OTBJICUCHHO BBIJIEISET BCETO JIBA OTICIHLHBIX
MOMeHTa. M ¢ TeXHUMYECKONW TOYKHU 3peHUs aOCTpaKIus W HWHKAIMCYJISIHSI
BBIPQXKAIOTCS B TOM, YTO KJIACChl COCTOSIT U3 uHmepghelica W peaiuzayuu.
HNnurepdeiic  mpenacraBisieT  aOCTparupoBaHHYIO  CYIIHOCTb  OOBEKTOB
(onmMChIBa€T MHOKECTBO OIEPAIMii, ONMPEACISIONINX, YTO MOXKET JIeJaTh Kacc
WM KOMIIOHEHT). Peanuzamusi CKphiTa B CBOMX JAETalsIX OT IMOJb30BaTENs
Kjacca.

CnenaB Takue NpeABAPUTEIbHBIE 3aMEUAHUS O TOHATUAX OOBEKTHO-
OPUEHTUPOBAHHOTO IMOJX0J1a, MEpegaeM K KOHKPETHOMY PacCMOTPEHHIO
CBSI3€H U KJIaCCOB, KaK OHU peaIn30BaHbl B s3bike CH++.

Ces3u B C++. B npenpiayiieM MyHKTE Mbl pacCMOTPEIN OTHOIICHUE
MEX]y OOBEKTaMH, W, TOBOPSI 00 OOBEKTE WU CYIIHOCTH B LIEJIOCTH, MBI
MBICTIEHHO (y ce€0sl B TaMsITH) MPEICTABIISUIN €T0, UCIIOIb3Ys Pa3IMuHbIC CBS3H,
M OH B €IWHCTBEHHOM umciie. OJHAKO JIOAW ITOJIMIJIOTHI 3HAIOT, OIHMCAHHE
ATOM CYHIHOCTH Ha PA3IMYHBIX S3bIKaX MPUXOJUTCS MO-PA3HOMY, BHECS JICTITY
ocobeHHOCTEeH a3b1Ka. 31k C++ nMeeT cBOM 0COOCHHOCTH Takke. JomoaHum
CKa3aHHOE Pa3JIUYHBIMM ITpUMEpaMu. PaccMOTpUM peanu3aiio MOHITHS AaThl
C UCIoab3oBaHuEeM Struct mist Toro, 4ToObl ONPEACTUTD MPEACTABICHUE JAThI
date u MHOXecTBa (DYYHKITUI JIJIs1 pabOThI ¢ IEPEMEHHBIMH 3TOTO THIIA:

struct date { int month, day, vyear; }; // mara: mecsI;, HeHb,
ron }
date today;
date tomorrow;
date tonight;
void set date(date*, int, int, int);
void next date(date*);
void print date(date*);
/] .

Hukakoil ssBHOU CBsI3W MeXAYy QYHKUUSIMH U TUIIOM JAHHBIX HET. Takyro

CBA3b MOJKHO YCTAaHOBUTD, OIIMCAaB (I)YHKI_II/II/I KaK 3JICMCHTBI.

struct date {
int month, day, year;
void set (int, int, int);
void get (int*, int*, int¥*);
void next () ;
void print ()
b
CDyHKuI/II/I, OIIMCAHHbLIE TaKUM 06pa30M, HAa3BIBAIOTCA (byHKHHHMI/I
3JICMCHTOB MW MOTYT BbBI3BIBATBCS TOJBKO JUIS cIienajJbHON HepeMeHHoﬁ
COOTBCTCTBYIOICTO THUIIA C HCIIOJIB30BAHHECM CTAHAAPTHOI'O CHHTAKCHCA IJIA
J0CTyNa K DJIEMEHTaM CTPYKTYpPbI, OJIMH W3 CIOCOOOB TEpenayd CBSI3EH.
Hanpuwmep:
date today; // ceronHs

date my burthday,; // Mot neHs poxmeHus
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date tomorrow;, // 3aBTpa

date tonight;, // ceromHs HOUYbL
void f ()

{
my burthday.set(12,05,1956);
today.set (18,8,2021);
tonight.set (17,8,2021);
tomorrow.set (19,8,2021) ;

my burthday.print();
today.next () ;

[TockonbKy pasHbIE CTPYKTYpPHl MOTYT UMETh (YHKIUU 3JIEMEHTHI C
OJIMHAKOBBIMH MMEHAMH, MPH ONpeAeTeHUH (YHKIIUHN 3JIEeMEHTa HEOOXOAMMO

IUI YTOYHEHUS CBSA3U YKa3bIBATh UMSI CTPYKTYPHI:
void date: :next ()

{
if ( ++day > 28 ) {
// mejaeTr CJOXHYKH YacThb paboTEl

}

B ¢ynkmum smeMeHTe mMMEHa 3JIEMEHTOB MOTYT HCIOJIB30BaThCS 0O€3
SBHOM CCBHUIKM Ha O0BEKT. B 3TOM cilydae vMsi OTHOCUTCA K WIEHY TOTO
o0beKTa, 7151 KOTOporo GyHKIKs Oblila BhI3BaHA.

Hpyroii npumep, rae nepesaroTcs CBsI3Hu.

/* BasoBrl kjacc durypa Ojas HEero 3aiaHbl MeTOIEl, Peasiu3aliis
KOTOPEIX OTJIOXEHA HJIS BEBEINEHHEIX KJIACCOB.*/

class Shape
{// Pommremncckmuiir (6a30BEII) KJIACC

public:
// BHEIHSs YacTb KJacca
virtual bool Draw() = 0; // I[lepepucoBaTb Q¢uIypy
virtual bool Move (int x, int y) = 0; // CoBuaHYyTH QUIYPY
virtual bool Zoom(int scale) = 0; // MacmrabmpoBarhb
protected:

/* BammmeHHas 4YacThk Kjaacca, IJOCTYINHAsS TOJBKO BEBEIEHHEM U3
Hero kjaccam */

int coordX; // Arpubyr - koopamHaTa X

int coordY; // ArpubyT - koopamMHATA Y
i

// Kmacc KpyI BEIBEOEHHEI M3 Kjacca Oourypa
class Circle : public Shape
{ // IHouepHwmii (OIpOM3BOIHENI) KJIACC

public:

virtual bool Draw() {...}; // Peanmmuszanmsa HepepmucCOBKU

virtual bool Move (int x, int y) {...}; // Peammsaumus
cOBHUI'a

virtual bool Zoom(int scale) {...};
//Peanmzanmus onepanmm MacmTabupoBaHUS
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private:
// BHYTPEHHSS YaCThk ILOCTYNHAS TOJBEKO CAMOMY KJIACCYy
double radius; // ArpubyT - miamHaA pagmuyca
}i

// Kmacc KBamgpaT BBBEIEHHEI M3 KJjacca ourypa
class Square : public Shape
{ // HodepHmr (NpOou3BONHEINI) KJIACC

public:

virtual bool Draw () {...}; // Peanmmuszanmsa HepepmucCOBKU

virtual bool Move (int x, int vy) {...}; // Peammsanms
CIOBUIA

virtual bool Zoom(int scale) {...};
//Peanmnszanms ONeparmi MacITabupoBaHUs
private:
// BHYTPEHHSISI 4YacThb HOCTYIIHAsS TOJBKO CAMOMY KJIACCY
int side; // ArpubyT - OaMHA CTOPOHE KBAIOpAaTa

}i
K npoueccy ocymecTBieHns CBA3EH MBI BEPHEMCS TTO3XKE.

4.2. BBeaeHue B KJIaccChl

Kiace — 370 MHOeCTBO 00BEKTOB, UMEIOLIUX OJIMHAKOBYIO CTPYKTYDY.
Kitacc B OOII sABnsieTcs aHAIIOrOM noHAmus, Wi Kateropuu. B To Bpems kak
OOBEKT TPEACTaBIsIET COOOW KOHKPETHYIO CYIIHOCTh, KJIacC SBIIACTCS
a0OcTpakuueil  cymHoctTH  oObekTa. KOHKpeTHBII  OOBEKT  SBISAETCS
npedcmasumenem  Kjacca, TJ€ CTPYKTypa XapaKTepUCTUK M  BCe
nomeHyuaIbHble OTHOLICHUS MEXy 00bEKTaMH 3aJI0KEHbI B Kilacce.

Kaxnpiii 00beKT uMeeT HE3aBUCHMYIO TaMsTh, KOTOpash COCTOUT W3
ApYyTUux OOBEKTOB, U SIBISETCS MpPEICTaBUTENIEM Kjlacca, KOTOPBIM BbIpakaeT
oO1ue cBoicTBa 00BEKTOB (TaKMX, KaK LIEJIbIE YHCIIA UM CIIUCKH).

B knacce 3amaércs moBeneHue ((PyHKIMOHANBHOCTH) OOBekTa. Tem
caMbIM BCE€ OOBEKTHI, KOTOpBIC SIBIISIOTCA SK3EMIUIIpAMHU OJIHOTO KJjacca,
MOTYT BBITIOJIHATH OJTHU M T€ K€ ICHCTBUSI.

Knaccel opranu3oBaHbl B €IMHYIO JIPEBOBUJHYIO CTPYKTYpPY € OOLIMM
KOpPHEM, Ha3blBaeMyl0 uHepapxueil HacineaoBaHusa. [lamate u moBeneHwue,
CBSI3aHHOE C 3K3EMIUIIPaMU OTPEEIEHHOTO Kiacca, aBTOMAaTHYECKU JOCTYITHO
T000MY KI1accy, paclojoKEHHOMY HHXKE B HEPAPXUUECKOM JIEPEBE.

Takum o00pa3om, mporpamma NpejcTaBisier coOol Habop OOBEKTOB,
UMEIOIINX COCTOSTHUE U TToBeAeHne. OOBEKTH B3aMMOACHCTBYIOT TOCPEACTBOM
COOOIEHUH, YTO MOXHO YBUIETh B TpUMEpax, MPUBOJUMBIX HIDKE.
EctecTBeHHBIM 00pa3oM BbICTpauBaeTcsl Mepapxusi 0OBEKTOB: Mporpamma B
IIEJIOM — 3TO OOBEKT, JJIsi BBIMOJHEHUSI CBOMX (YHKIMN OHA oOparmaercs K
BXOJIIMM B He€ O0O0BEKTaM, KOTOpble, B CBOI OuY€pe/b, BBIIOJHSIOT
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3alpolIeHHOe MyTéM OoOpamieHuss K JpYyruM OOBEKTaM MpPOTrPaMMBbI.
EctecTtBeHHO, uTOOBI M30€kKaTh OECKOHEUHON pEeKypcuu B OOpallleHUsX, Ha
KaKOM-TO 3Tane 0O0BEKT TpaHcPopMHUpYyeT 0OpallléHHOE K HEMY COOOIlEHUE B
COOOIIEHUSI K CTaHAAPTHBIM CHUCTEMHBIM OOBEKTaM, IPEI0CTaBISIEMbIM
SI3BIKOM M CPEJION MMPOTPaMMUPOBAHUS.

C nozunmu mporpammupoBanus kiaacc B OOIl npenHaszHaueH, 4TOObBI
MPEIOCTABUTH MOJIb30BATEII0 MHCTPYMEHT JIJIsl CO3JJaHMsI HOBBIX THUIIOB, CTOJIb
Ke yHOOHBIX B OOpalIeHWH CKOJIb M BCTPOCHHBIC THUIBI. B wmumeane mpu
(GYHKIMOHUPOBAHUM THUI, ONPENEISEeMbIl TOJIb30BaTelieM, HE JIOJDKEH
OTJINYATHCS OT BCTPOEHHBIX TUTIOB. J{narpammel UML cM. B pabote Ne3.

Tun ecTb KOHKPETHOE TMPEACTaBICHUE HEKOTOPOro OObEeKTa WU
koHIenuu (mousaTus). Hampumep, wmmetomuiica B C++ tmm int ¢ ero
omeparusiMu +, -, * U T.1. obecrmeuynBaeT OrpaHUYCHHYIO, HO KOHKPETHYIO
BEPCHUIO MATEMaTHUECKOrO TMOHATHS Ienoro uwucia. HoBeii Tum kimace
CO3/1aeTcs JUIsl TOTO, YTOOBI JaTh CIEUUATbHOE W KOHKPETHOE OTpeiesieHue
MOHSTHS, KOTOPOMY HHMYTO TMPSIMO W OYEBUJHO CPEAM BCTPOCHHBIX TUIIOB HE
OTBEUYAET, IOCKOJIbKY €My IPHUCYIIE HEKOTOpPOE IOBEIEHUE, KpPOME TOro
KJIACChl MOTYT HaXOJUTHCSA €€ U B CHEHMU(DPUUECKUX OTHOIICHHSIX MEXIY
co00H UCIOJIb3YA Pa3INYHBIE CBS3U.

OOBsBsIOTCS KiTacchl B C++ ciaeayromum o0pa3om:
class <umsa kJjlacc>

{private: <BHYTpeHHMe (HeOOCTyYyIHEE) KOMIIOHEHTEl Kjacca>
protected: <BanMuleHHBIE KOMIIOHEHTEl KJjiacca>

public: <obmme (moCTyINHEIE) KOMIIOHEHTEI
rKJjiacca>

}s

T eHepaNbHEIH IHPEKIOP

UM : Name

private:
3 w (—1—*-KoHbHIeHIHATbHbIE IPHKA3EI()
aKpbITHII {——0 VeTHBIE IPHEAZEL()
protected:
- # OT4eTsl 01 O6mero codpammsa()

SaImIeHHBIT {— - # Kamxka I eHepansHOTO nupekTopa()

public:
. (—T—* tTlmamupoexa()
OTKpBITHIIT {— —e-+Cogemane()
—1—*+IIpnKassi()

Puc. 4.8. IIpumep o60o3nauenust komnoHeHToB B UML nuarpammax.

CHavasia Mbl TIpUBEJIEM MPOCTEUIINNA MPUMEpP OMNPENCIICHUN KIaccoB,
KOTOPBIE MOXHO OBIJIO OBl pa3MECTUTh B 3aroJIOBOYHOM (aiiie. Tak 0ObIdHO U
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JIeNlaeTcsl, €CIAM KIAcChl JIOJDKHBI OBITh JOCTYHMHBI HECKOJBKUM MOIYJISIM
IPOrPAMMBI.

[Tocne aTOoro Mbl, oOmMpasch Ha TOKAa3aHHBIA NpuUMEp, OOBICHUM
AJIEeMEHTapHbIE MOMEHTBI CTPOEHHUs Kinacca B C++.

[TpuBeneHHbI HIKE KOJ OMpEENseT JBa Kiacca, KOTOpble MOTJIH Obl
MPUMEHSTHCS B rpaduueckoil mporpamme. ITO KIacchl TOYEK U JIMHUH.

// My Class.h: Ilpmmep OByX I'€OMETPHMYECKMX KJaccos. //
const int MaxX = 2200; //MakcuMajbHEE BHAYUEHMS KOOPIMHAT.
const int MaxY = 1640;

//
struct, Point { // OmpemesnsseM kjacc ToUek.
int GetX (wvoid) ;
int GetY (void) ;
void SetPoint (int, int);
private:
int x;
int y;
}i
class Line
{ // Onpemensem Kjacc JIMHMIA.
Point pO0;
Point pl;
public:
Line (int x0, int y0, int x1, int yl);
// KOHCTpYyKTOP.
~Line (void); // IecTpykTOop.
void Show (void) ;
}i
Hy Bort, Takue BOT kiacchl. Temneps pazdepeM pa3inuHble MOMEHTHI 9TUX

OITPEICIICHUM.

Hnozeoa mooicem nompebosamuvcsi npedsapumenvhoe 00vssleHUe KIAccd,
ecliu HYJICHO, Hanpumep, 00vbAsUMb yKazameib HA 00beKm KIACCa Npeicoe,
yem Oyoem onpedenen cam kiacc. llpedsapumenvHoe o00vsGIeHUEe 8 IMOM
cmulciie NOOOOHO NPOMOMUNY (OYHKYUU U 8b1210Uum makx.

class SomeClass;

3arosioBok ompeaesienusi. OrmnpeneneHue Kiacca HAUYUMHACTCS C
KIIFOUYEBBIX CIOB class, struct wimm union. [IpaBna, union npuMeHseTcs
KpaiiHe penko. W CTpyKTypbl, W KJIAacChl, U OOBCAMHCHHS OTHOCATCS K
«xnaccoBbIM» Tunam C++. PazHuily Mexay 3THUMHM TUIIAMH Mbl pACCMOTPHM
9yTh MO3KE.

Cnenuduxannu gocryna. KirodeBwie cioBa OTOOpaKCHHBIE B BHIIC
METOK private U public Ha3bIBAIOTCS cneyugukamopamu O00Cmynd.
Crenndukarop private O03HAYaeT, YTO DJIEMEHTHI JAHHBIX M DJIEMCHTHI-
GyHKIIUA, pa3MEICHHBIC TI0JT HUM, JTOCTYITHBI TOJIBKO (PYHKITUSIM-3JIEMEHTaM
JTAHHOTO KJ1acca. JTO TaK Ha3bIBAEMBIN 3aKpbimblli OOCHIYN.
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CHCHI/I(i)I/IKaTop public o03Ha4yaeTr, 4YTO pa3MEUICHHBIE 104 HHUM
AJIEMEHTHI IOCTYITHBI KaK JJAaHHOMY KJIacCy, TaK U (PYHKITUSAM JIPYTUX KJIaCCOB
1 BOOOIIIE JIFOOBIM (DYHKITHSM IPOTPAMMBI Yepe3 TPEICTaBUTEIS Klacca.

Ectp eme cnenmudukarop sawuweHnoco J0cTyna protected,
O3HAUYAIOLINM, YTO JJIEMEHThl B MOMEYECHHOM HM paslesie JOCTYIHBI HE
TOJIBKO B JAHHOM KJlacce, HO U I (PYHKUMI-3JIEMEHTOB KJIACCOB,
IIPOU3BOAHBIX OT HETO.

JlomyckaeTcsi yMouaHue crneuu(ukaTtopoB private u protected B
9TOM CjIy4yae METKa public AE€IHUT TEIO Kjacca Ha ABC YaCTH, 1O METKU KakK
private, a mocie public.

CTpyKTYypBl, KJIacchl M O0beauMHeHMsl. TUMbl, ONpeaensieMble C
KJIIIOUEBBIMU CJIOBaMU struct, class U union, SIBIAIOTCA KJIACCAMHU.
OTnruns uxX CBOJATCS K CIEAYIOLIEMY:

o CTpyKTypBbI M KJIACChl OTIMYAIOTCA TOJIBKO JIOCTYIIOM IO YMOJIYaHUIO.
DneMeHThl, HE MOMEUYEHHbIE HUKAKUM M3 CHEUU(PUKATOPOB, B CTPYKTypax
UMEIOT JIOCTYI public (OTKPBITHIN); B KlaccaX — private (3aKpbITHIN).

« B 00beIMHEHNAX 110 YMOJTYAHUIO TPUHUMAETCS OTKPBITHIA TOCTYTI.

« DneMeHTHI (pa3aensl) o0beAMHEHHS, Kak u B C, IepeKphIBalOTCS, T. €.
HAYUHAIOTCA C OJTHOTO U TOTO K€ MECTA B ITAMSATH.

JJIeMeHTbl [JAHHBIX M J3JIEMEHTbI-PYHKIMH. OJIEMEHThl JaHHBIX
KJIacca COBEPIIICHHO aHAJIOTUYHBI dJIeMeHTaM CTPYKTYyp B C, 3a UCKITIOUCHHUEM
TOTO, YTO [l HUX CHEUU(HUIMPOBAH OINpPEACIICHHbI THUI JOCTYIIA.
OObsiBIEHUS 3JIEMEHTOB-QYHKUMNA aHAJIOTMYHBI TMPOTOTUNAM OOBIYHBIX
(GyHKUIHM.

Koncrpykrop u necrpykrop. B kinacce MOryT ObIThb OOBSBIICHBI JIBE
crieruaibHbie PYHKIIUU-IJIEMEHTa. ITO KOHCmpykmop u decmpykmop. Kiacc
Line B npumepe 00bABISIET 00€ 3TH PYHKITUH.

KoHncTpykTOop OTBEUaeT 3a co3aaHue MPEICTABUTENEN JTAHHOIO Kiacca.
Ero oObsiBieHue 3anmuchiBaeTcs 0€3 TUIa BO3BPAIaeMOro 3Ha4YeHUsI 1 HUYETO
HE BO3BpAIIlAE€T, a UMS JOJDKHO COBMAJaTh ¢ MMEHEM Kiacca. KoHCTpykTop
MOKET UMETh JIF0ObIE TapaMeTpbl, HEOOXOIUMBIE JJISl KOHCIMPYUPOBAHUS, T. €.
CO3JaHMus1, HOBOTO TPEACTABUTEINS Kilacca. ECIM KOHCTPYKTOP HE ONPEIEIIEH,
KOMITWJIATOP TEHEPUPYET KOHCMPYKMOP NO YMOAYAHU0, KOTOPBIA IIPOCTO
BBIICIISIET MaMsITh, HEOOXOAUMYIO NJIsi pa3MeIIeHus MPEACTaBUTENS Kiacca.
Knacc MO)keT uMeTh HECKOIBKO KOHCTPYKTOPOB.

JlecTpyKTOp OTBEYAET 3a YHUUYTOXKEHUE MpEACTaBUTENICH Kiacca. ITO
MPOUCXOIUT MO0 B Cilydyae, KOrja aBTOMaTHYECKU O0OBEKT JJAaHHOTrO Kiacca
BBIXOJUT U3 00JlacTU JACUCTBUSI, JHOO MpU YIAJCHUM JUHAMHUYECKUX

119



OOBEKTOB, CO3JIaHHBIX onepainueili new. M oOauH JAECTPYKTOp MOMKET
YHUYTOXUTH JTF000€ KOJTUIECTBO KOHCTPYKTOPOB B OJTHOM KJTacce.

JHlecTpykTop 0OBsiBiIsieTcss O0€3 ThIa BO3BpAIIaeMOTO 3HAYCHHS, HUYETO
HE BO3BpaIlla€T U HE MMEET mapaMeTpoB. Eciu AecTpyKTOp HE OmpenesicH,
TreHepUpPYyeTCsl JECTPYKTOP MO YMOJIYaHHUIO, KOTOPBIM MPOCTO BO3BpAIlAET
CUCTEME 3aHUMaeMyI0 00OBEKTOM MamsiTh. bojee moapoOHO 0 KOHCTPYKTOpax
U JICCTPYKTOPAX MbI IOTOBOPUM HUXKE.

Buo knacca ona C++ Builder

class <umMsa kJjacc>

{
public: <obmme (HDOoCTyIIHEIE) KOMIIOHEHTEI
kjacca>
// DaHHBEIe, MeTonsl, CBOMCTBA, COOBITHS.
_published <BuOHEI B MHCHEKTOpPE OOBEKTOB U
M3MEHAEMBI>
// DaHHBEIe, CBOMCTEBA.
private: <BHyTpeHHME (HEHOCTYIIHEE) KOMIOHEHTEI
kjacca>
// DaHHBIe, MeTonsl, CBOMCTBA, COOBITUS
protected: <HOCTYNHO TOJIBKO [IOTOMKAaM>
// DaHHBEIe, MeTonsl, CBOMCTBAa, COOBITHUS
i
Ilpumeuanue! Umsa xnracca ¢ C++ Builder moowcem 6vime n10661m
uoenmughuxamopom. Hoenmughukamop Kiaccos, HACIEOVIOWUX KIACCAM
oubnuomexu VCL ¢ C++ Builder, npunsmo navunamo ¢ cumeona T.

Inemenmot OaHHBIX (NO71s1) — TIEPEMEHHBIE U KOHCTAHTHI JOCTYITHBIC
yepe3 OOBEKThl Kiacca. Y Jr000ro sk3eMiuiipa OOBEKTa HMEKOTCS
MHJUBUTyalIbHbIE (COOCTBEHHBIE O€3 CBA3EH ) MEePEMEHHbIE TOJIA.

Memoobt — GyHKUMA 3JIEMEHTA BBEJIEHHBIE B KJ1acce, KOTOPbIE JOCTYITHBI
yepe3 00BeKT Kilacca, 1 00padaThIBalOT 3HAYCHUS moJiel. Bo3aMOXKHO co3manue
METOJOB Kjacca W Yepe3 HIACHTU(DUKATOP, KOTOpPbIe HE CBS3aHBI, C
KOHKPETHBIMU 0ObEKTaMH.

Ceoilicmea — 3TO MEXaHU3M JIOCTyIa K JAHHBIM (MTOJIsIM) uepe3 QyHKINH
yTeHus U 3anucu. CreayeT 3amMeTuTbhb, B CTaHAApTHOM si3bike C++ moHsTHE
CBOMCTBA OTCYTCTBYET.

Ccbuiku Ha cebsi. B pyHKIMM 351eMeHTe Ha JI€MEHTHI 00BEKTa, IS
KOTOPOTO OHa ObljIa BEI3BaHA, MOXKHO CChLIATHCS HEMOCpeACTBeHHO. [IpuBenem
OTJIQXKEHHBIM MPUMEp KOHCOJILHOIO BapUaHTa, TI€ BCE 3TO OUYEBHUIHO:

Ipumep 4.1. Ccouiku 1 yKa3aTenu Ha ce0s

#include <vcl.h>
#pragma hdrstop
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#include <iostream.h>
#include <conio.h>

class My cout {
public:
int x;
void print date () {
cout << x << "\n";
}
i
#pragma argsused
int main (int argc, char* argv([])
{
My cout vyvod znach,
*vyvod znachPtr = &vyvod znach,
&vyvod znachRef = vyvod znach;
cout << " x = 1 and print of Name object X =";
vyvod znach.x = 1;
vyvod znach.print date();
cout << " x = 2 and print Reference X =";
vyvod znachRef.x = 2;
vyvod znachRef.print date();
cout << " x = 3 and print of Pointers X =";
vyvod znachPtr->x = 3;
vyvod znachPtr->print date();
cout << " Press any key" << "\n";
getch () ;
return 0;

O xnaccax Mbl ITOTOBOPHM I1037KE ITOCJIC BBITTOJIHCHHA TECMbBI 5.

4.3. Hucrpymenrapuii Buzyaauzamuu OOIIl — yHuBepcajbHbIii A3bIK
moaenaupoBanusi (Unified Modeling Language, mpoaoJkeHue)

/lmarpamma  KOMIIO3MTHOM/COCTABHON  CTPYKTYPbL./[uacpamma
Komnozumuot/cocmasnoti cmpykmypol (Composite structure diagram) —
CTaTUYeCcKass CTPYKTypHas JuarpaMma, JEMOHCTPUPYET BHYTPEHHIOO
CTPYKTYpYy KJIacCoB H, IO BO3MOXXHOCTH, B3aUMOJEHCTBUE BJIEMEHTOB
(dacrteil) BHyTpEHHEW CTPYKTYpHI Kiacca.

[TogBuOoM auarpamMM KOMIO3UTHOW CTPYKTYpBI SIBIISIFOTCS JTHArpaMMbl
koonepanuu  (Collaboration diagram, BBegenst B UML 2.0), koTopsie
MOKa3bIBAIOT POJIM M B3aUMOJCHCTBHE KJIAaCCOB B paMKaxX KOOIEpaIHH.
Koonepamuu y00HbI ipr MOJETHUPOBAHUH TTA0JIOHOB MPOESKTUPOBAHUS.

JlnarpaMMbl KOMITO3UTHOU CTPYKTYPhI MOTYT UCIIOJIB30BATHCS COBMECTHO
C IMarpaMMaMu KJIacCOB.
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Puc. 4.9. JIlnarpaMMa KOMITO3UTHOIH/COCTAaBHON CTPYKTYPHI.

JAunarpamma pa3BEéPTHIBAHUA. Jnarpamma pa3BEPTHIBAHUSA
(Deployment  diagram, auarpamMma pa3MelIeHHs])) —  CIYXKHUT  JUIs
MOJEJIMPOBaHUsl padOTAIONINX Y3JIOB M apTe(aKkToB, pa3BEPHYTHIX HAa HUX. B
UML 2 Ha y3nax pa3BopauuBarotcs aptedakThl (aHri. artifact), B To Bpems kKak
B UML 1 Ha y31ax pa3BOpauyMBaIMCh KOMIOHEHTBl. Mexay apredakTtoMm u
JOTUYECKUM  DJIEMEHTOM  (KOMIIOHEHTOM), KOTOPBIi OH  peaju3yer,
yCTaHABJIMBAETCS 3aBUCUMOCTH MaHU(ECTaIUH.

Wtak, mepedynciuM menu, IpecieayeMble Mpu pa3paboTKe JuarpaMMbl
pa3BepTHIBAHUA:

OnpenenuTs pacnpeacieHue KOMIIOHEHTOB CUCTEMBI 10 €€ (PU3UYECKUM
y3J1aM.

[Toka3aTh (hu3nMvecKue CBSI3U MEXKY BCEMHU y3JIaMU peaan3aliid CUCTEMbI
Ha dTare €€ UCIOJHEHHUS.

BrisBuTh y3k1e MecTa CUCTEMBI U PEKOH(DUTYPUPOBATH €€ TOTIOIOTUTO IS
JOCTUKEHHSI TPEOYyEeMOM MTPOU3BOAUTEIIBLHOCTH.

Jlns  obecnieyeHust 3TUX TpeOOBaHUM JAWarpamMma pa3BepThIBAaHUS
pa3pabaThiBaeTCsi COBMECTHO  CHCTEMHBIMU  aHAaJUTUKAMH, CETEBBIMU
WH)XEHEPAMH U CUCTEMOTEXHUKAMU.

V3en (node) mpencraBisieT  coOOM  HEKOTOPHIM  (U3UUYECKH
CYIIECTBYIOIIUNA JJIEMEHT CHUCTEMBI, KOTOpas MOKET BKJIIOYaTh B ce0s He
TOJIbKO  BBIYUCIUTEIbHBIE YCTpOMCTBA (MPOLECCOPBI), HO U JApyrue
MEXaHHYECKHE WIH AJEKTPOHHBIE YCTPOMCTBA, TAKUE KAK JIATUMUKU, IPUHTEPHI,
MOJEMBI, ITU(POBBIE KaMEPhl, CKAHEPHI U MAHUMIYJISATOPbI. KpoMme coOCTBEHHO
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M300paKeHHI y3J10B Ha IHarpaMMe pa3BEPTHIBAHMS YKa3bIBAIOTCS OTHOLICHUS
MEXJly HUMU. B KadecTBe OTHOIIEHUH BBICTYNAIOT (PU3UUECKHE COEIUHEHUS
MEXIy y3JdaMd U 3aBUCUMOCTH MEXAY Y3JIaMd U KOMIIOHEHTaMH,
N300pakeHUsT KOTOPBIX TOXKE€ MOTYT IPUCYTCTBOBaTb Ha Juarpammax

Pa3BCPThIBAHNA.
Cepeep :puatep HP
LJ1100
(@ (@

:Cepaep :Padoyas cTaHnAs
(ToABKO 47151 (JacToTe mMpoueccopa
yaajeHHOro He HE:ke 500 MI'n)

aAMHHHCTPHPOBAHHSA) (omepaTHBHAA MAMATH
He MeHee 128M0o)

(&) (r)

:Cepeep
iCepeep dialog.dll
pa3BepThIBaeT mail.exe A

mail.exe

dialog.dll

(M

(e)

Puc. 4.10. I'paduueckue n300pakeHus y3JI0B Ha TUarpaMMax pa3BepThIBAHUS

[IpuBeneM nepeyeHb HEKOTOPBIX BO3MOKHBIX BUAOB Y3JIOB U COEUHEHUN
KOTOpbIe n300pakeHsl Ha puc. 4.10 - 4.12:
erpaduueckoe n300pakeHre y3iia Ha JuarpaMmme paspepTeiBanus Ha puc. 4.10.
(2) u (6);
erpauueckoe  HM300paK€HUE  y3Ja-dK3eMIUIsipa € JONOJIHUTEIbHON
nHpopManmeit B hopme moMmeueHHoro 3HaueHus Ha puc. 4.10. (B) u (1);
®BapUAHTHI rpaduueckoro U300paKEeHUS y3J10B-3K3EMILISIPOB C
pa3MernaeMbpIMy Ha HUX Komnonentamu Ha puc. 4.10. (1) u (e);
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" "
"mpomeccop’ CeTh "npouneccop"
:Cepiep < JIOKAJIBLHAS CeTh . Padouas
\, | (cxopocts nepenaun J CTaNOHA
\, |He mimke 500 Mo/cex) i _
\ ,’
Al I
A /
A} 4

LY L

JKesaTeJIbHO pea/in3oBaTh HA
ONTOBOJIOKOHHO#
TEeXHOJOIHH

(a)

"mponeccop"
:Cepsep

main.exe control.exe editor.exe

(%)
3amumeHHAast THHAA CBSI3H "mpomeccop”
‘ :Cepeep BAHKA
~ ~ main.exe [————— 1
~ —— ¥
! "baza nannpIx"
"nponeccop" Kanentel
YaaneHnHblii TepMHEHAT .
BAHKA
dialog.exe || | | - -
g4 ——-" 1Authorise
(3)
Puc. 4.11. ®parmMeHTsl 1uarpaMM pa3BepThIBAHUS C COEAMHEHUSIMU MEXAY y3JIaMU
"npuemMonepeaaTynr’’
"mponeccop" Pagnonunna YKB
Muxkponpoueccop / JHAn03oHa

"mpueMonepeaTYHK"
JaTuHKn
Iudposas Yupasasiomme
BHIeOKaMepa MPHBOJIBI
P P Hudopmanunonnoe tadio
MaHHNYISTOPHI YIPABICHHSA "npoueccop”
' ~N
. . . Kourposuiep
. J
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Puc. 4.12. Jlnarpamma pa3BepThIBaHUS JJIs1 MOJICTTH CUCTEMBI YIIPaBJICHUS TPAHCTIOPTHOM

1aT(HOPMOH.

e @parMeHT quarpaMMmbl Pa3BEPTHIBAHUS C COCAMHEHHUSIMU MEXKIY Y3JIaMH
puc.4.11.(a);

e JluarpamMma pa3BepTHIBAHUS C OTHOLIEHUEM 3aBUCUMOCTH MEXKIY Y3JIOM U
pa3BepHYTHIMHU Ha HeM KommoHeHTamu puc. 4.11.(0);

e Jluarpamma pa3BepThIBaHUS JUIsI CUCTEMBbI YJAJIEHHOTO OOCIYKMBaHUS
KJIMEHTOB OaHka Ha puc. 4.11.();

e JluarpamMmma pa3BepTHIBAHUS [JIi MOJEIM CHUCTEMBbl  YIPABJICHUS
TpaHCIOPTHOH 1utaTdhopmoii Ha puc. 4.12.

JNuarpamma o00beKTOB. /[uacpamma obwvekmos (Object diagram) —
JEMOHCTPUPYET MOJHBIN WJIM YaCTUYHBI CHUMOK MOJIEIIMPYEMOUN CUCTEMBI B
3aJlaHHBII MOMEHT BpeMeHu cM. puc. 4.13. Ha pmarpamme o0OBEKTOB
OTOOpaX)arTCs AK3EMIUISIPbl  KJIACCOB (OOBEKThI) CHCTEMBI C YyKa3aHUEM
TEKYIIUX 3HAYCHUH X aTPHOYTOB M CBA3EH MEKITYy OOBCKTAMHU.

[Ipouiecc MoaenupoBanus AuarpaMMbl 00BEKTOB pazpadotunku UML
I'. byu, . Pam60 u A. J[>kekoOCOH Mpe yiararoT BBITIOIHATD 10 CIEAYIOIMIEMY
ANTOPUTMY:

1. Unentudunupyiite MexaHu3M, KOTOpPBIH cOOHMpaeTrech MOJIEIUPOBATD.
MexaHu3M HpeacTaBisgeT coOOM HEKOTOPYIO (PYHKIHMIO WM IOBEICHUE
YacTH 3TOM CHUCTEMBI, KOTOpasl SBJIAETCS PE3YJIbTATOM B3aUMOJEHCTBUSA
coo0miecTBa Kj1accoB, MHTEPPEHCOB U APYTHX CYLIHOCTEH (O TOM, Kak
MEXaHU3MbI CBSA3aHBI C TPEICICHTAMHU, CM. TEMY 3);

2. Jlnsg KaxIoro OOHApYyKEHHOTO MeXaHW3Ma HIASCHTU(DUIUPYUTE KIIACCHI,
UHTEP(ENCHI U APYTHUE SJIEMEHTHI, YUYaCTBYIOIINE B KOOTIEPAIMH, a TAaKKe
OTHOIICHUSI MEXIY HUMU;

3. PaccmotpuTe omMH W3 CIICHApHWEB HCIOJIB30BaHUS PAOOTHI MEXaHWU3MA.
3aMOpo3bTE 3TOT CLIEHAPUH B HEKOTOPBI MOMEHT BPEMEHU U U300pa3uTe
BCE 0OBEKTHI, YUaCTBYIOIINE B MEXaHU3ME;

4. TlokaxXuTe COCTOSHHE W 3HAYEHHUs aTPUOYTOB Ka)JOTO TaKOro OOBEKTa,
€CJIM 9TO HEOOXOIMMO JJISI IOHUMAHUS CIICHAPUS;

5. Tlokaxkute Takke CBSI3M MEXKIYy OTUMH OOBEKTaMH, KOTOpPHIC
MIPEACTABIISIIOT IK3EMIUISIPHI CYIIECTBYIONIUX aCCOIUAIIAM.

OdeHb 4acTo MPOrpaMMUCT MOMAAAET B CUTYalMIO, KOT/Ia Y HEro €cTh
nporpammubiii koa, Het UML nuarpamm, aisi mojgHOro mMOHMMAaHHUS KoJia B
OONBIIMX 3aJjauyax >KeJaTelIbHO MMETh M MPOEKTHYIO 4YacTh 3anadu. Torga
nepen MporpaMMHUCTOM TMOSBIIAETCS MpoOsiemMa oOpaTHOrO MPOEKTHUPOBAHUS
00BEKTHOU JUArPaMMBI.
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AdroputM  OOpaTHOTO  MPOEKTUPOBAHHUS  OOBEKTHOM  JAMArpaMMbl

OCYIIIECTBIISIETCS, MIPUJICPKUBASICH [ (13% 01187 IIOCJICIOBATSIILHOCTH
OIepalyi:

1.

00BEKT

Bri6GepuTte, 4TO UMEHHO BBl XOTUTE PEKOHCTPpYHpoBaTh. OOBIUHO 6a30BOM
TOYKOW SIBJISIETCS Kakasi-IMOO orepanusi Wi SK3EMIUISIP KOHKPETHOTO
KJ1acca;

C NOoMOIIbI0 WMHCTPYMEHTAJBHBIX CPEACTB WM MPOCTO MPOUISACH MO
CIIEHAPHIO, 3a(DUKCUPYHUTE BBHITIOJHEHNE CUCTEMbI B HEKOTOPBIA MOMEHT
BpPEMEHU;

Nnentudunupyiite Bce MHTEpECYIOMHUE OOBEKTHI, COTPYIHUYAIOUIUE B
JAHHOM KOHTEKCTE, M 1300pa3uTe UX Ha AUarpamMmme oObeKTOB;

Ecnu 570 HE00X0IMMO 711 MTOHUMAaHUS CEMAHTUKH, MTOKAKUTE COCTOSTHUS
OOBEKTOB;

UtoObl 00ecreyuTh MOHUMAaHUE CEMaHTUKH, HACHTUDUIMPYWUTE CBS3H,
CYIIECTBYIOIIUE MEXAY 00BEKTAMU;

Ecnu nuarpamMma okasanach CIMIIKOM CJIOXHOM, ympocTuUTe ee, yopaB
O00OBEKTHI, HE CYIIECTBEHHBIC JUIsl MPOSICHEHUSI TaHHOTO cieHapus. Eciou
qyarpaMma CIJIMIIKOM IPOCTa, BKIIOYUTE B HEE OKPYKEHUE HEKOTOPBIX
MPEJCTABIIAIONIUX UHTEPEC OOBEKTOB U MOAPOOHEE MOKAKUTE COCTOSIHUE
Ka)KJI0ro 0OBEKTA.

c: "Konmepa KOM3"

p1:noapaiiedenne z: 3aBooynpaBIeHHe

p2: mocTaBIMIAK

umsa = Fapax ums = O1a.CHabx. Lo M1 = TarCrad CouIT

CBAHA3b

M1: cKaajg

HMH = JparMeTaJ/uibl

3HaAUeHHe aTpHlYTa

aHAHHAMHBIH 00BLeKT

jurl: mepcona

dam = "Ky3zuenon" ¢

! k: KoHTaKThI
="A " ——
- e Tea. 777-777
TabHOM = 123321 Pakc. 9777777
pok = /[ap. mpogask anp. Cyeopora 77

Puc..4.13. [Iluarpamma o0BbEKTOB
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Pexomenoauusa. Cozoasas ouazpammsl 006vexkmog Ha szvike UML,
NOMHUmMe, YMO Kaxcods makas oudazpamma - 3mo 6ce20 JUuub epaghuieckoe
npeocmasieHue  Cmamuieckoeo  8uod  CUCmeMbl C  MOYKU  3PeHusl
NPOEeKMUPOBAHUs UNU Npoyeccos. Imo o3Hayaem, 4mo HU OOHA OMOENbHO
83Amas OuazpamMma 0O6veKmo8 He 8 COCMOAHUU Nepedamyv 6CI0 3aKNIOUEHHYIO 8
amux euoax ungopmayuro. Ha camom odene 8o 6cex cucmemax, Kpome cambvix
MPUBUATILHBIX, CYUWECMEYIOm COMHU, d MO U MbICAYU 00BbEKMos, 001buias
yacms Komopwvlx anonumua. IlonHocmoelo cneyuguyuposams 6ce 00beKmMbl
cucmemsbl U 6Ce CHOCOObl, KOMOPLIMU OHU MO2YM OblMb ACCOYUUPOBAHDL,
Hego3modicHo. CnedosamenvHo, OUazpammvl 00beKmoe OO0JIHCHbL OMPAXCAMb
MOJIbKO HeKomopbvle KOHKpemHble 00beKmbl Uiy NPpOmomunsi, 6xo0suue 6
cocmae pabomarowell Cucmembl.

XOpo1Io CTPYKTypUpOBaHHas TUarpaMMa 0ObEKTOB XapaKTEePU3yeTCs
CJIEIYIOIINMHU CBOMCTBAMH:

® AKIIEHTUPYET BHUMAaHUE Ha OJHOM aCIEKT€ CTaTUYECKOTO BUJA CUCTEMBI
C TOYKH 3PEHHS IPOECKTUPOBAHHUSI HIIH MPOLIECCOB;

® [IPEACTABIIACT JUIIb OJUH W3 KaJpoB JMHAMUYECKOrO CLEHApHs,
MOKAa3aHHOT'0 Ha IMarpaMme B3auMOACHCTBHUS;

® COACPXKHUT TOJBKO CYIIECTBEHHBIC JMJIsI TOHWMAHUS JAaHHOTO acleKTa
AJIEMEHTBIL;

® YpPOBEHb €€ JCTaIM3aIlMU COOTBETCTBYET; YPOBHIO a0CTPaKIIMKA CHCTEMBI.
(IToka3pIBaliTe TOJBKO T€ 3HAYCHUSI aTPUOYTOB W JIOMOJIHEHHUS, KOTOPHIC
CYIIIECTBEHHBI JIJIs1 TOHUMAHMUS );

® HE HACTOJBKO JIAKOHMYHA, YTOOBI BBECTH YMTATENsl B 3a0IyKJICHHUE
OTHOCHUTEIBHO BaXKHON CEMAHTHUKH.

N3o6paxkast nuarpammy 0ObEKTOB, MPUICPKUBANTECH CIEIYIONTUX TPABUIL:

® J[aBalTE €M UMsI, COOTBETCTBYIOIIEE HA3HAUCHUIO;

® pacrojaraiite 5>JeMEHTbl TaK, 4YTOObl YHCIO MepeceuyeHuid ObUIo
MUHUMAJIbHBIM;

® pacrojaraite 3JIeMEeHThl TaK, YTOObl CEMAHTUYECKHU OJIM3KUE CYIIHOCTHU
OKa3bIBAJIUCH PSAIOM;

® LCIOJB3YUTE MpUMEYaHUs U LBET JJIsl IPUBJICYCHUS BHUMAHHS K BaXKHBIM
0COOEHHOCTSIM JIMarpaMMBbl;

® BKIJIIOYAWTE B OMUCAHUS KAXKJIOTO 00bEKTa 3HAYEHUS, COCTOSHUS U POJIH,
€CJIM ATO HEOOXOAUMO JIJIsl IOHUMAaHUS BalllNX HAMEPEHUH.

st 0603HaYEHUS TPYIIBI 00BEKTOB, KOTOPHIM aJpPECOBaH OJWH U TOT K€
CUTHAaJI, BBOJUTCS MOHITHE MYJIbTHOOBEKTA, H300paxkaeMoro rpaduuecku
JBYMS TIPSIMOYTOJIbHUKAMHU, HAJIOKEHHBIMH YT Ha apyra (puc. 4.14).
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J
MynbTrobbekT J

Puc. 4.14. I'paduueckoe n300pakeHne MyIbTHOOBEKTA.

B oTnunuune oT MyJIbTHOOBEKTA COCTABHOM OOBEKT JICHCTBUTEIIBHO
COCTOMT U3 JIpyrux 00bekToB (puc. 4.15).

:CocraBHoi 06bekT

Puc. 4.15. I'padnueckoe n300pakeHHE COCTABHOTO 0OBEKTA.

JIunarpamma mnaketoB. /[uacpamma naxemos (Package diagram) —
CTPYKTypHasi JAWarpaMma, OCHOBHBIM COJACpPXaHHEM KOTOPOH SIBISIFOTCS
MaKeThl U OTHOIICHHS MEXAy HUMH. JKECTKOTO pa3meneHus MEXIy pa3HbIMU
CTPYKTYPHBIMH JHarpaMMaMd HE IPOBOJUTCS, MO3TOMY JaHHOE Ha3BaHHE
npeajaraeTcsl UCKIIOYUTENBHO ISl yI00CTBa M HE MMEET CEeMAaHTHYECKOTrO
3HaueHUs (MaKeThl U JUarpaMMbl IMAKETOB MOTYT MPUCYTCTBOBATh HA JIPYTHUX
CTPYKTYPHBIX JuarpaMmmax). JluarpaMMbl TakeTOB CIY’KaT, B IEPBYIO Ouepe/b,
JUIS OpPTaHU3AIMK JIEMEHTOB B TPYIIBI MO0 KAaKOMY-THOO MPU3HAKY C IIEIBIO
VOPOIICHUS CTPYKTYpbl M OpraHu3anud paboThl C MOJENIBIO CHCTEMBI.
JleTanu3upyeM CKa3aHHOE.

B sa3pike UML omnpenenensl msTh CTaHOAPTHBIX CTEPEOTHUIIOB,
MPUMEHUMBIX K ITaKeTaM:

. facade (dacag) - ompemenser maKeT, SBIAIOUIMIACS BCEro  JIMIIb
IPEICTABICHUEM KaKOT0-TO IPYroro Nakera;

 framework (kapkac) - ompenmensier makeT, COCTOSIIMA B OCHOBHOM W3
00pasIoB;

o stub (cTab, 3armyiika) - oOmpeaenseT MakeT, CIYXKalluid 3aMeCTUTENIEM
OTKPBITOTO COJIEP’KUMOTO IPYTOTO MAKETA;

. subsystem (momcucrema) -  ompemensieT  IaKeT,  IPEACTABIISFOIIMIA
HE3aBUCUMYIO YaCTh MOJICTTUPYEMOMN CUCTEMBI,

o System (cuctema) - oOmnpenaenseT MakKeT, MPEACTABIAIONUMNA  BCIO
MOJICTTUPYEMYIO CUCTEMY.

« import (MMIOPT) - MOMEYAOT OTHOIICHHUS 3aBUCUMOCTH MEXKJY IMaKeTaMH,
OJIMH M3 KOTOPBIX UMIIOPTHUPYET Jpyroii. Ero HeT B craHmapTax.

Crepeotunsl facade u stub mnpenHazHaueHbl s pabOTBl C OYEHb
OonpmuMu  Mozensimu. Cmepeomun facade wcnonb3yeTcst nis ToOKasza
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CBEpHYTOTO MpPEACTaBICHUS CJIOKHOro mnakera. [Ipenmonoxkum, 4yTO Bala
cucteMa cojepxkut makeT BusinessModel. HekoTopbsiM moib30BaTesnisiM BbI
3aXOTUTE MOKa3aTh OJIHO MOJMHOKECTBO €ro 3JEMEHTOB (HampuMep, TOIBKO
T€, YTO CBS3aHBI C KIIMEHTAMHU), IPYTUM - JApYyroe (CBSI3aHHOE C MPOJYKTAMH).
C or1oit menbio ompenensioT ¢dacaabl, KOTOPhIE HMIOPTHPYIOT TOJIBKO
MTOJIMHOKECTBA 3JIEMEHTOB JIPYTOro MakeTa (HO HUKOI'/1a HE BIAJACIOT UMH).

Cmepeomun stub WCHIONB3YIOT, €CJIA B BalllEM PACHOPSIKEHUU HUMEIOTCS
MHCTPYMEHTBI, PACHICIULIIONIME CHCTEMY Ha TMAaKEeThl U1 IOCIEAYIOIIEH
paboThI C HUMU B pa3HOE BpeMs U B pa3HbIX MecTax. Hanpumep, eciau ecTh ABe
rpynnsl pazpaboTYMKOB, paboTaroiye B ABYX pa3HbIX oducax, TO MepBas U3
HUX MOXET co37aTh cTaObl (Stubs) mjg HakeToB, HEOOXOIUMBIX JPYTrou
rpynmne. Takas cTpaTerus Mo3BOJIIET KOMaHJaM paboTaTh HE3aBUCUMO U HE
MeEIIaTh APYT APYry, MPUUYEM MaKeThI-CTa0bl OyAyT OMUCHIBATH CTHIKOBOYHBIE
y3JIbl CUCTEMBI, TPEOYIOIINE 0OCOOCHHO TIIATEILHON MPOPaOOTKH.

Eciu roBopute o0 kapkace (Framework - 53To, kak mnpaBuio,
apXUTEKTYpHBIM 00paser], Mpearaoiluidi paciupseMblii  Ma0JIoH  is
NPUIOKEHUI B OJHONW KOHKPETHOM 00JIaCTH), TO BHEUTHE MOXKHO OOHAPY X UTh
TUTIAYHBIE MEXaHW3Mbl (MEXaHU3M - 0JTO 0Opaszel] MNPOEKTUPOBAHUSA,
NPUMEHUMBI K COOOIISCTBY KJIACCOB), C IOMOIIbIO KOTOPBIX HMPHUBBIKIH
OpraHU30BbIBATH CBOM KJIACCHI U JpYrye a0CTPaKIMU B UEPAPXUU OpTaHU3AIIUU
MPOTPpaMMHBIX MPOAYKTOB. Hampumep, B ympaBisieMoil COOBITUSIMU CHUCTEME
MpUMEHEHUEe 00pa3lia MPOEKTUPOBAHMS, KOTOPBI MOXHO ObUIO Obl Ha3BaTh
"Ilermoyka OTBETCTBEHHOCTH'", - OTO THUIHUYHBIA CIOCOO OpraHu3aIuu
00paboTunkoB coObITHI. Teneph MOAHUMHTECh YYTh BBIINIE YPOBHS TaKUX
MEXaHWU3MOB, M MOXXHO YBHJIETb THUIHYHBIE KapKachkl, oOpa3yromme
apXUTEKTYypy BCel cucrtembl. Hampumep, HCIONb30BaHUE TPEX3BEHHOU
apXUTEKTyphl B HHQPOPMAIMOHHBIX  CHUCTEMax - 93TO  ILIUPOKO
pacrpoCTpaHEHHbIH  CHOCO0  YETKO  pa3leliuTh  OOSI3aHHOCTH  MEXIY
MOJIb30BATEIBCKUM HUHTEpPErcoM, XpaHeHHeM HHpopMauuu U OusHecC -
00BEKTaMH U MPABUIIAMHU.

Bce xopomio CTpyKTypHpOBaHHBIE CHUCTEMBI H300MIYIOT OO0pa3IaMu.
O6pazen; (Pattern) mpenjaraeT THUIIMYHOE PEIICHHUE TUIWYHON IPoOJeMBl B
JaHHOM KOHTekcTe. OO0pasilbl HMCHONMB3YIOTCS IS CHeUUITIPOBAHUS
MEXaHU3MOB M KapKacoB, 00pa3yIoIIUX apXUTEKTypy CUCTEMBI cM. puc. 4.16.
Ero nenarotr qoCTYmHBIM, SCHO UIASHTUPUIIUPYS T€ AJIEMEHTHI YNPABJICHUS U
CTBIKOBKH, C TOMOUIBIO KOTOPBIX IOJb30BaTEIb HAcTpauBaeT oOpaser] s
MIPUMEHEHUS B UMEIOIIEMCSI KOHTEKCTE.
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Puc.4.16. MonenupoBaHue apXUTEKTypbl 00pasiia.

Ilpumeuanue: Kapkacoer omauuaomcs om 0OblUHBIX OUOIUOMEK
Kknaccos. bubnuomeka xnaccoe cooepicum abcmpakyuu, KOHKpemusupyemvle
Unu  evlzvleaemvie AOCMPAKYUAMU HPOSPAMMbBI, OOHAKO He COOepIHCUM
abcmpakyuu, Komopbvle bl3bl8alOn ULU KOHKPEMUIUPYIOm 3mu aOCmpakyuu.
Oba suoa coedunenuti obpasyrom me 3jleMeHnbl YAPAGIeHUs U CMbIKOBKU, C
NOMOWbIO KOMOPBIX KAPKAC HACMPAUBAEMCs HA OAHHbIN KOHMEKCHI.

Monenun o6pasioB B UML  00BIUHO CBSi3aHBI €  MPOIECCOM
(GYHKIIMOHUPOBAHUS MPOTPAMMHOMN MPOAYKIIUH, U OHU PabOTalOT HA MHOTHUX
YPOBHSIX a0CTpaKIMy, HAYMHAS OT OTICIbHBIX KJIACCOB M KOHYAs CUCTEMOM B
nenoM. Cample MHTEpPECHBIE BHIBI 00pa3IoB - 3TO MEXaHM3MbI M KapKachl.
XOopoI110 CTPYKTYpUPOBaHHBIN oOpasel] 00agaeT CAeayOIUMMHA CBOMCTBAMMU:

pelaeT TUMUYHYIO TPOOJIeMy TUITHYHBIM CIIOCOO0M;

BKJIFOYAET CTPYKTYPHYIO U TOBEJACHUYECKYIO COCTABIISIONIHUE;

PACKpBIBAET AJIEMEHTHI YIIPABIEHUS U CTHIKOBKH, C TTOMOIIBIO KOTOPBIX
€ro MO>KHO HACTPOUTH HA Pa3HbIE KOHTEKCTHI;

SBJISIETCS] aTOMAPHBIM, TO €CTh HE pa30MBAETCSl HA MEHBIITUE 00Pa3IIbl;

OXBAaThIBACT Pa3HbIC MHANBUAYATbHBIC A0CTPAKIIMKA B CHCTEME.

N3obpaxas oopazenr B UML, pykoBOACTBYHTECH CIIEIYIOIIUMHU
IIpaBUIIAMM:

¢ paCKpBIBalTE T€ €ro DJIEMEHTHI, KOTOPhIE HEOOXOANMO aaNTUPOBATH JIJIS

MPUMEHEHUSI B KOHKPETHOM KOHTEKCTE;

o JenaiiTe oOpaszell TOCTYITHBIM, IPUBOAS MPEIEACHTHI €r0 UCIIOJIb30BaHUS,

a TaKXe CIoCOObl HACTPOUKH.

Iloocucmema (Subsystem) - 3170 0ObeIMHEHNE JIEMEHTOB, PSIJT KOTOPBIX
COCTaBIISIeT CHEIU(UKALNI0O TIOBEICHUS, NPEIJI0KEHHOTO JPYTUMH €€
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anemeHTamu. Ilogcucrema  m300pakaloTcsi B BHUJAE  MUKTOTPAMMBI
cTepeoTUnHOro makera. Moodeab (Model) - 310 ympoleHue peaabHOCTH,
abcTpakiysi, co3maBaemasl IS JIYYIIETO BOCHPUATHS CUCTEMBL. Buo, Win
npeocmasnenue (VIEW), - 3TO MOJIeNIb, pacCMaTpUBaeMas 0] ONPEACICHHBIM
YTJIOM 3pEHUS: B HEW OTPaKECHBI OJTHUA CYIIHOCTH W OMYIIEHBI IPyTre, KOTOPhIE
C TAaHHOW TOYKH 3pEHUS HE TPEICTABIISIOT HHTEpECa.

ﬁ
cHCTeMa - -
system
~——_J aicrema
PO3HMYHO
TOPrOBJIH MmoacHcTeMa

ly

"subsystem" "subsystem" "subsystem"
IoacHCTeEMA [IOOCHCTEMA MoacHCTeMa
obcavEMEaHNT VIIPABIeHHE VIIpaBIeHNE
KIHMEHTOE CYIIEpMapKeTOM CEIIATOM

Puc. 4.17. CucreMsl ¥ MOJACUCTEMEI.

[logcucrembl - 3TO 00pa3oBaHMs, KOTOPBIE HCIOJIB3YIOTCS  JUIS
JEKOMITO3ULIUU CIIOXKHOM CUCTEMBI Ha 0OJIee MPOCThIE, CIa00 3aBUCAUIUE IPYT
OT Apyra cocrasisitoiiue. To, YTO Ha OJHOM YpOBHE aOCTpaKUUU BBITJISIINAT
CUCTEMOM, Ha JpyroM - 0Oojiee BBICOKOM - MOXET pacCMaTpHUBAaThbCs Kak
[IOICUCTEMA.

B UML noacucrema nzo0paxkaercs B BUAEC MUKTOTPAMMBbI CTEPEOTUITHOTO
naketa (cM. puc. 4.17). CeMaHTUUECKH MOJCUCTEMA - ATO OJIHOBPEMEHHO M
Pa3HOBHUJIHOCTh MAKETa, U PA3HOBUAHOCTH KJIacCHU(PUKATOPA.

Cucmema (System), 3auacTyro pa3joXKCHHas Ha psi MOJCUCTEM CM.
puc.4.15., - 5TO MHOXECTBO DJJEMEHTOB, OPTraHU30BAHHBIX HEKOTOPHIM
oOpa3oM /Jisi BBINIOJIHEHUSI oOmpeneraeHHoN wnenn. Cucrema OMNMCHIBAETCS
HaOboOpoM Mojelniel, M0 BO3MOXKHOCTH PACCMaTPHUBAIOLIMX €€ C Pa3IUYHBIX
TOYEK 3pEHUSA. BaKHBIMM COCTABHBIMU 4YacCTSAMM MOJEIN SBIISIIOTCA TaKUe
CYILHOCTH, KaK KJacchl, MHTep(denchl, KOMIOHEHTH U y3ibl. B UML monenu
OPUMEHSIOTCS Il OpraHu3aluu moJoOHbIX aOcTpakumii cuctemsl. [1o mepe
BO3pAcTaHUsl CI0KHOCTU OOHApYKMBAETCS, YTO CYLUIHOCTh, HA OJIHOM YPOBHE
abCTpakiuu MpeICTaBiIsBIIAsICS KaK CUCTeMa, Ha JpyroM - 0ojiee BHICOKOM -
okaszbiBaeTcs Jimiib nogcucteMon. B UML mMoxHO MoaenvupoBaTh CUCTEMBI U
MOJICUCTEMBI KaK €IUHOE I1IeJI0€ M TEeM CaMbIM OPraHUYHO pellaTh MpodieMy
MacITabupOBaHUS.
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Hmnopm u sxcnopm. Ilpennosioxkum, y Bac €cTh JiBa KJlacca OJIHOTO
ypoBHs A U B, pacnofioxeHHBIX psIAOM APYT € ApyroM. A MoxeT "BuaeTs" B u
HAa000pOT, TO €CTh JIIOOOM M3 HUX MOXKET 3aBUCETh OT Apyroro. /[Ba Takux
KJlacca COCTaBJISIOT CTAHJAPTHYIO CUCTEMY, M I HUX HE HAJ0 3a/1aBaTh
HUKAKUX TTaKETOB.

JlomycTuM Temepb, 4TO y BaC MMEETCS HECKOJIBKO COTEH PaBHOIPABHBIX
KjaccoB. Pasmep '"mayTuHbI" OTHOIIEHWH, KOTOPYIO BBl MOYKETE€ COTKaTh
MEXIy HUMH, HE MOJAacTCs BOOOpakeHWIo. bojee Toro, CToib OTPOMHYIO
HEOPraHW30BAHHYIO TPYIIY KJIACCOB MPOCTO HEBO3MOXKHO BOCHPHUHSTH B €€
nenocTHOCTH. OnucaHHas CUTyalus TOpPOXKIAaeT peajbHyl MpoliemMy
OONBIIMX CHUCTEM: WPOCTOM HEOrPAHMYEHHBIH JIOCTYl HE IO3BOJSET
OCYIIIECTBUTh MacIITaOMpoBaHWe. B Takux ciydasx s OpraHU3AIHNH
a0CTpaKITNil IPUXOAUTCS PUMECHSITh TAKETHI.

Wrak, momycTuM, 4To Kiacc A pacIojoKeH B OJHOM IIakeTe, a Kiacc B -
B JpyroM, mpudeM o0a makeTa paBHOMPAaBHBI. J[OMyCcTHM Takke, 4TO Kak A,
Tak 1 B OOBSIBICHBI OTKPHITHIMU YACTSMHU B CBOMX MaKeTax. JTa CUTyaIlus
KOpPEHHBIM 00pa3oM OTJIMYAETCS OT JBYX Npenbiaynmx. Xots oba Kiacca
OOBSBIICHBI OTKPBITBIMU, CBOOOJHBIM JOCTYH OJHOTO M3 HUX K JIPyromy
HEBO3MOJKEH, MO0 TpaHWIIBI TMAaKeTOB Hempo3padHbl. OIHAKO €CIIM TakKerT,
coAepkKalnii Kiacc A, IMIIOPTUPYET MakeT-BIaaenel] knacca B, To A cmoxer
"uzmets" B, xots B mo-mpexnemy He Oyner "Buaers' A. MmmopTr nmaer
AJIEMEHTaM OJHOTO MakeTa OAHOCTOPOHHUN JOCTYII K 3jieMeHTaM apyroro. Ha
sa3pilke  UML  OTHOWIEHMs HUMIOpTa MOAEIUPYIOT KakK 3aBUCHUMOCTH,
JIOTIOJTHEHHBIE ~ CTEPEOTUIIOM  import.  YTHakoBbiBas  aOCTpakiud B
CEMaHTUYECKA OCMBICIEHHBIE OJOKM M KOHTPOJUPYS JOCTYIl K HHUM C
MOMOIIBI0  MMIIOPTa, BbI MOXKETE YMPABIATH CIIOKHOCTBIO  CHUCTEM,
HaCUUTHIBAIOIIUX MHOXKECTBO a0CTpaKIIUil.

Ilpumeuanue: ©axmuuecku 8 paccCMOmMpeHHOU CUMYayuy NPUMEHSAIOMCs
06a cmepeomuna - import u access, - U 06a OHU NOKA3bIBAIONM, YMO UCXOOHbIL
nakem umeem 00Cmyn K snemernmam yenesozco. Cmepeomun import 0obasnsem
cooeporcumoe Yenegoeo naxkema 6 NpPoCmpaHcmeo UMeH UCX00H020. Takum
006pazom, 8o3HUKAem 6epOSMHOCHb KOHQIUKMA UMEH, KOMOPOU HeobX00UMO
uszbecamn, eciu 6vl Xomume, 4MoObL MOOelb 0bllA XOpouio ogopmiena.
Cmepeomun access He u3MeHsem NPOCMPAHCMBEO UMEH Uelu, HNOIMOMY
cooepaicaujuecst 8 UCXOOHOM NnaKeme UMeHa HeobX00UMO K8anu@duyuposams.
Yawe ucnonvsyrom cmepeomun import.

OTKpBITBIE AJIEMEHTHI TIAKEeTa HA3BIBAIOTCS JKCHOPTUPYEMBIMU. Tak, Ha
puc.4.18. maker GUI skcnoptupyer aBa kimacca - Windows u Form. Kmacc
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EventHandler sBnsiercs 3amuineHHOM dYacThio I1akeTa. JlOBOJBHO dYacTo
AKCIIOPTUPYEMBIMH 3JIEMEHTAMH ITaKETa OKa3bIBAIOTCS MHTEP(PEHCHI.

Ser\-'er| Client |
+ DataBase ke + OrderForm

+ LoggingServise -+ + TrackigForm

- Order

IKCHOPTHPYET

T
I IIjIIlpOI‘tII
Poh'cies| :
L* + OrderRules 1
- GUL:Windows [«= —4
|
|
GUI | 1. HMIOOPT
|

» + Windows
N + Form <= -—--- !
# EventHandler

Puc. 4.18. Imnopt 1 3KCIIOpT

OKCHOpTUPYEMbIE DJIEMEHTBhl OYyIyT BHUAHBI TOJIBKO TEM IIaKeTaM,
KOTOpBIE SIBHO UMIIOPTUPYIOT AaHHbIN. B mpumepe Ha puc. 4.18. maket Policies
nmrnoptupyetr GUI. Takum ob6pazom, kinaccel GUIL:: Window u GUI:: Form
oynyt u3 Hero BunHbl. Ho kacc GUI:: EventHandler Bunien He Oyner, Tak kak
ABJseTCA 3alMIIeHHbIM. C APYrol CTOPOHBI, MAKET SErver He UMIOPTUPYET
GUI, 1 notoMy s1eMeHTHI Server He UMEIOT npasa Joctyna k snementam GUI.
ITo Toi1 ke npuunHe y GUI HEeT nocTyna K coIepKUMOMY TMakeTa Server.

3aBUCHUMOCTH UMIIOPTAa W JIOCTylla HE SIBJISIOTCS TPAH3UTUBHBIMH. B
nanaoM npumepe maketr Client ummoptupyer Policies, a Policies - GUI,
OJIHaKO 3T0 He 3Ha4yuT, uTto Client umnoptupyer GUI. Takum o6pazom, noctyn
n3 nakera Client x sxcnoptupyemsiM vacTsim naketa Policies paspemien, a k
skcnioptupyeMbiM dacTsiM naketa GUI - Het. UTOOBI MOAYyYnUTh TaKOM TOCTYII,
HaJ0 ABHO yKa3aTh, uTo Client umnoptupyer GUI.

Ilpumeuanue. Onemenm, euoumbvlii GHYmpu naxemada, Oyoem 6uouM
makoice U GHYMPU 6CeX GIONCEHHLIX 8 He2o naxkemos. Boobwe, enooicenmnvie
naxemul mocym "eudemu"- 6ce, umo "eudum" obvemaowull ux nakem.

Anarpamma aBromara (State Machine diagram) — nuarpamma, Ha
KOTOpOM MpEeNCTaBlIeH KOHEYHBbIA aBTOMAT C MPOCTHIMU COCTOSIHUSIMH,
nepexoaamMu U KOMIO3UTHBIMHU COCTOSTHUSIMH.

Aemomam (State machine) ornpenenser, UCMONb3ys Pa3TMYHbIC JATUNKH U
JNETEKTOPbl MOBEACHUE IOCIEAOBATEIIBHOCTH COCTOSIHMM, 4Yepe3 KOTOpbIE
MPOXOJUT OOBEKT B TEYEHHE CBOEro >KM3HEHHOrO IMKJa, OTBeYas Ha

pa3iauuHble COOBITHS, a TAaK)KE €ro peakuuu Ha 3TH coObiTus. Cocmosnue
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(State) - aro cutyanus, KoTopast BO3HUKAET NMPU (PYHKIMOHUPOBAHUH B JKU3HH
00beKTa, Ha MPOTSHKEHUH KOTOPOIl OH YIOBJIETBOPSET HEKOTOPOMY YCIIOBUIO,
BBITIOJIHSS ONIPEICIICHHYIO A TENbHOCTD, UM OXKUIAsi HEKOTOPOE COOBITHE.

Cobvimue (Event) - sro crenudukaius CyIIECTBEHHOro ¢akrta, Kak
CTUMYJIa OCYIIECTBJISIONMIETO TEPEX0J] W3 OJHOTO COCTOSHUS B JPYTOE,
KOTOPBIA JETEKTHPYET AaBTOMAT, UCIOJb3ys MJaTYAKH WIH JETEKTOPHI,
UMEIOIIET0 MECTO B MPOCTPAHCTBE U BO BpeMeHU. [lepexoo (Transition) -ato
OTHOIIICHUE MEXKJYy JBYMSI COCTOSIHUSMH, OTOOpa)karomiee, 4To OOBEKT,
HaXOJSUIUICS B TEPBOM IICJIEBOM COCTOSIHUM, JOJOKEH BBIIIOJHUTD
onpeJeieHHbIe JCHCTBUS W MEPEeUTH BO BTOPOE II€JIEBOE COCTOSHUE, TPU
BO3HUKHOBEHUU  OXXUJAEMOTO  COOBITHSI UM YAOBIETBOPEHUU  BCEX
JETEKTUPYEMBIX YCIIOBHUH.

Hesmenvrnocmo (ACtiVity) - 3T0 aITOPUTM WM BBIYHACIUTEIIBHBIA MPOIIECC
BHYTPH aBTOMAaTa B JKH3HEHHOM IIMKJIE, KOTOPHIH BBITIOIHSIET ONPEACIICHHBIC
NEUCTBUSL.

Heticmeue (ACtion) - 3T0 aToMapHOE BBIUMCIICHUE, KOTOPOE MPUBOIUT K
U3MEHEHHUIO COCTOSIHUSI MOJEIM WK Bo3Bpary 3HadyeHus. CocTosHue
n300pakaeTca B BUC MPSMOYTOJIbHUKA C 3aKpyIJIEHHbIMU yriamu. [lepexon
0003HaYaeTCs JMHUEN CO CTPEIIKOM.

Teopuss aBTOMATOB OXBaThIBacT (DYHKIIMOHUPOBAHUS BCEX BHJIOB
BBIYUCIIUTEILHON TEXHUKH (QHAJIOTOBBIX W IU(PPOBBIX), PACCMOTPUM €€
0C30THOCHUTENILHO KOHKPETHOTO BHJIa MAIlIMH W TPUBEIEM ]IS BBIJCICHHBIX
KypPCHUBOM TOHSITHI aJITOPUTMBI, COBETHI U IPYyTHE BUJIbI YKa3aHUM.

Ilpumeuanue. Anzopumm modicem ObiMb peanru308aH, KAK NPOSPAMMHO,
UCNOIb3YSL UHCMPYMEHMAaPUU (A3bIKU NPOCPAMMUPOBAHUS) Ol YUDPOBOT, maK
U annapamuo O AHAN02080U U HEUPOKOMNbIOMEPHOU BbIUUCIUMENbHOLL
MeXHUKU.

Cocmosanue OTIPECIIIOT CIICTYIOIINE dJIEMCHTHI:

e UM - YHUKAJIBHBIA UACHTU(PUKATOP, KOTOPOE OTIMYAET OJTHO COCTOSIHHE
OT BCEX OCTAJIbHBIX BHYTPH IMaKeTa, IIeJieBasi KpUTHUeCKasi Touka Ha rpaduke,
COCTOSIHUE€ XPOMOCOMBI (WJIM TIOMYJISAIMHA) B TEHETHYECKOM aJTOPUTME WIIH
PACXOXKJCHUE KOPPENSIIMOHHOTO COCTOSHUS B JIBYX pEXUMax MpH OO0y4EeHUU
bonpiimMana Ha HEUPOKOMIBIOTEpAX U T.1.;

o Oeciicmeéus npu 6x00e/8vlx00e - JICUCTBUSA, BBINIOJHAEMBIE TIPU
JTOCTOKCHUH TIETTU M BXOJIE B COCTOSIHUE U BBIXOJIE U3 HETO;

o GHYmMpEeHHUEe nepexo0bl — JOTUICCKUES TIEPEXO0abl BHYTPH MIPOTPAMMHOTO
WM TOANPOrPaMMHOTO KOJa MpOeKTa, oOpabaTbiBaeMble 0Oe€3 BBIXOJa W3
COCTOSIHHS,;
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e HOOCOCHIOAHUA — B AITOPUTME TPOTPAMMHOTO WIJIM TOIIPOTPAMMHOTO
KOJZla MPOEKTa BHYTPU COCTOSHHMSI MOTYT CYIIECTBOBATH IMOJACOCTOSHUS, Kak
Hernepecekamuecs  (aKTUBU3UpPYEMBbIE  IOCJIEAOBATENbHO), TaKk U
napajijiesibHble (AKTUBHBIE OJJHOBPEMEHHO);

o OmMJ0JMCEHHbBlE COObIMUA - CIUCOK COOBITHI, KOTOpbIE HE 00pabOTaHbI B
OTOM COCTOSIHMHM, a OTJIO)KCHBI M TOCTaBJIEHBI B O4Yepenb i 00pabOTKH
00BEKTOM B HEKOTOPOM JIPYTOM COCTOSTHHUHU.

Ipumeuanue: Ilepsyro Oyk8y Kajxc0020 c108a 6 UMEHU COCMOSHUSI
npuHAmMo oeirams 3a2n1asHotl, Hanpumep Oxcuoanue unu Hoem Omknrouenue.
Ilepexoo onpenenstoT NATh 3J1€MEHTOB:

e UCXOOHOE coCmoAHUE - COCTOSHUE, U3 KOTOPOTO MPOUCXOIUT MEPEXO/I.
Ecnu 00BEKT HAaXOMUTCS B WCXOIHOM COCTOSHHH, TO HMCXOJSIIHNA TEPEXOT
MOET cpaboTaTh, KOTAa OOBEKT MOJYUIUT COOBITHE-TPUTTEP, HHUIIMHPYIOIIEE
ATOT TMEPEXO/, MPUYEM JOHKHO OBITh BBIITOJTHEHO CTOPOKEBOE YCIIOBHE (€CTu
OHO 33J1aHO);

o CcoOOblmue-mpuzzep - cOObITHE, TIPU TOJYYEHUU KOTOPOTO OOBEKTOM,
HAXOJSAIUMCS B UCXOJTHOM COCTOSTHUHU, MOKET cpaboTaTh nepexona (Ipu 3ToOM
JTIOJDKHO OBITh BBITIOJIHEHO CTOPOYKEBOE YCIIOBHE);

o cmopodicegoe yciosue - OYJIEBCKOE BBIPAKEHHE, KOTOPOE BBIUUCISACTCS
MIpU TIOTYYCHUU COOBITUA-TpUTTEpa. Ecnm 3HaUueHHWe WCTHUHHO, TO TEPEXO0Iy
paspeiieHo cpaboTarh, €Clu JIOKHO - Mepexoa He cpabarwiBaeT. Eciu mnpu
ATOM HE 3aJIaHO HUKAKOTO JIPYroro Mepexoja, HHUIMHPYEMOTO TEM K€ CaMbIM
COOBITHEM, TO COOBITHE TEPAETCS;

e Oelicmeue - aTOMapHOE BBIUYUCIICHUE, KOTOPOE MOXKET HEMOCPEICTBEHHO
BO3/ICHCTBOBATh Ha OOBEKT, BJIAJICIONINI aBTOMATOM, MJIM OKa3aThb KOCBEHHOE
BO3/ICHCTBUE HA JPYTUe OOBEKTHI, HAXOASIINECS B 00JaCTH BUIUMOCTH;

e Ueslegoe COCMOAHUE - COCTOSHUE, KOTOPOE CTAHOBUTCS aKTUBHBIM TOCIIE
3aBEPIICHUS ITePEX0/Ia.

Ceiiuac mpuBegeM npumep paboThl aBTOMATa KOHIMLIMOHEPA cM. puc. 4.19.

Ipumeuanue: V nepexooa mosicem 661msb HECKOILKO UCXOOHBIX COCMOSHUL

(6 smom cayuae oH npedcmagniem cCOOOU CIUSHUE HECKOJNbKUX NaApaNlelbHbIX

COCMOSIHULL), a4 MAKJCe HECKOJIbKO YeNeBblX COCMOAHUU (8 3MoM clyiae OH
npeocmasiisiem coool pasoeieHue Ha HeCKOJIbKO NaAPallelbHblX COCMOSIHULL).

JluarpaMmMa BapMaHTOB HCIOJb30BaHMSA. Jluacpamma eapuanmos

ucnonavzosanus (Use case diagram, ouacpamma npeyedenmos) — auarpamma,

Ha KOTOPOW OTpPaXKCHBI OTHOIICHHS, CYIIECTBYIONIME MEXKIy aKTépaMu M|

BapuaHTaMU UCITOJIb30BAHUA.
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OcHoOBHasI 3aaya — TPEJCTABIATH COOOW €AMHOE CPEACTBO, AArOIIee
BO3MOXHOCTh 3aKa3uMKy, KOHEYHOMY IOJIb30BATEII0 U pa3paboOTUUKy
COBMECTHO 00CYKJ1aTh (DYHKIIMOHAJILHOCTh U MIOBEJICHUE CUCTEMBI.

KOHC'-]HOC COCTOAHHE

COCTOSHHE
{ shutDown
HAYalIbHOE COCTOSHAE

napameTp COOBITHA

Hot(desiredTemperature) —
OsKHIaHuE Cold(desmedTemperature)
N\ coObITHE
COOBITHE
HAYATLHOE COCTOSHHE
Temperature Temperature {
4 l ™
IeHCTBHE
—
=
OXIaKIeHHe Hot(desuedTemperature)

(

cOCT 0 R C old(demredTemperature) \/

HEpexon BIIOSKCHHOC COCTOAHHC

Puc. 4.19. ABTOMAaT KOHAUIIHOHEDA.

[Tpu BeImoaHEHUE pabOTHl Ne2 MBI pacCMOTpPENH ATAbl MPOSKTUPOBAHUS
KU3HEHHOTO  IIMKJIAa mpoekta. Pa3paboTka  jauarpamMMbl  BapUaHTOB
UCIIOJIb30BaHUsl CIEAYEeT OTHECTHM K IEpPBOMY 3Tally, T.e. KaK HEKOTOPbIN
MpoIeCC TMOYPOBHEBOIO CIycka OT HaubOosiee oOmieid u abCcTpakTHOM
KOHUENTYAJIbHON MOJIEIM MUCXOAHOM CHCTEMBI K JIOTMYECKOM, a 3aT€M M K
(¢u3nuecKoil MOJEIM COOTBETCTBYIOIIEW MNPOrpaMMHOM cucTteMbl. g
JOCTIDKEHUST OTUX IIeNied, ecld ToJib3oBaThesi auarpammamu  UML
(HamoMHMHAEM MOJKHO UCIOJIb30BaTh M JIpyTME€ BHJABI Tpaduueckoro
U3JIOKEHHsI TIPOEKTa) BHAYalle CTPOUTCS MOJIeib B (popMme, Tak Ha3bIBAEMOM
quarpaMMbl  BapMaHTOB HCMOJb3oBaHus (use case diagram), KoTopas
OMUCHIBAET (PYHKIIMOHAILHOE HA3HAYEHHUE CUCTEMBI WJIH, APYTUMHU CIIOBaMH,
TO, 4TO cucTeMa OyneT nenaTh B Mpouecce cBoero (yHKIHOHUPOBAHUS.
Jluarpamma BapraHTOB UCIIOJIb30BaHUS SBIISIETCS UCXOIHBIM KOHIICNITYaJIbHBIM
MPEJCTABICHUEM WJIM KOHLENTYalbHOW MOJENIbI0 CUCTEMBI B IIPOIECCE €€
MIPOCKTUPOBAHUS U Pa3pabOTKHU.

Pa3zpaboTka quarpaMMbl BApHAaHTOB MCTIOIB30BAHMS TPECIEayeT 1EIH:

. OnpenenuTs o0lIMe TPAHUIIBI 1 KOHTEKCT MOACTUPYEMON TIPEAMETHOM
00J1acTH Ha HAYAJIBHBIX ATarax MPOCKTUPOBAHUS CUCTEMBI;

. CdopmynupoBate  o0mue  TpeOoBaHHs K  (YHKIHOHAIBHOMY
MOBEJICHUIO TTPOCKTUPYEMOM CUCTEMBI;
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. Pazpabotath MCXOAHYI0 KOHUENTYaJIbHYIO MOJENb CUCTEMbI IJIA €€
MOCJeAYIONIeH AeTanu3aiuu B (GopMe JOTHUECKUX U (PU3UIECKUX MOJIEICH;

. [ToaroToBUTh HUCXOJHYIO JOKYMEHTAllUIO JUISi  B3aUMOJCHCTBUS
Pa3pabOTYMKOB CUCTEMBI C €€ 3aKa3UUKaMU U MOJIb30BATEIISIMH.

Pacuer 3apaboTHOI
IUTATHl COTPY/AHHKA

OTHOIISHH pacIipeHHA

ACCOLTHAITI

Ilocmats B OaHK
MIPOBOAKY O TUIATEKHOM
[IOPYYEHHH JJIS COTPYIHHKOE
OpraHH3aI[HH

"extend"

Byxranrepus
paGoTonares

TIpuasTs
HPOBOJIKY IUIATEKHOTO ~ Jet-----@F-omom
HopydeHHs "extend"

BEITOTHUTE 1O IMOPYUCHHIO
MNEPpSUHCICHUC JCHCT 110
CUcTaM CBOHX KIHCHTOB

OpraamsoBaTh
KoH(epeHII-cBA3b

TIPEHEHACHT

HelicTByromee
Juo (Actor)

Iocnate CMC coobmenne "extend"
KITHEHTAM O HAYHCICHHH  J€E-============-=-
JCHET U HX CYMMY

A

Cotpyasuk
0aHKOBCKOM CHCTEMBI

JleficTByiomee Tpunsare CMC coobmeHue

aurio (Actor)

% / .
CoTpyaHUK OpraHH3aIHI I'panmnia cucTeMsl
paboTomaTens 1 KIHeHT DaHka

Hcronp30BaTh ITAHHPOBIITHK

CoToBEIii TenehoH

Puc. 4.20. Inarpamma BapuantoB UML, Hauucnens 3apniarsl yepe3 OaHK.

[lpuBeneM 1 TIpuMepa, YacTh 3aqa4d, WCIOJIB3YsS JHarpammy
BapuantoB UML misi HauwcieHus 3apruiatel OyxraiaTepueil padoromaTess
yepe3 0aHKOBCKYIO CHUCTEMY, T.€. HAUMCIICHHE 3apIUiaThl HA PACUETHBIA CUYET
KJIMCHTa B O0aHKe, M ornoBemieHre 6ankoM, kiaueHra CMC cooOiiennem, uepes
cotoByto cBsi3b cM. puc. 4.20. Cyrb paHHOW jauarpaMMbl COCTOUT B
CIIENYIONIEM: TMPOEKTUPyEeMasi CHUCTEMa MPEACTABISETCS B BHUAEC MHOXKECTBA
CYIIHOCTEH WJIM aKTEPOB, B3aMMOJICHCTBYIOIINX C CUCTEMOM C TTOMOIIBIO, TaK
Ha3bIBa€MbIX BapUaHTOB MCIOJIb30BaHMsA. [Ipu 3ToM akTepom (actor) wiu
JCHCTBYIOIUM JIMIIOM Ha3bIBACTCS JIFOOAsI CYIIHOCTh, B3aUMOJICHCTBYIOIIAS C
CHCTEMOM M3BHE.

DT0 MOXET OBITh YEIOBEK, TEXHHYECKOE YCTPOWCTBO, MpOrpaMma WM
mo0ast Apyrasi CHCTeMa, KOTOpask MOXKET CIY>KUTh MCTOYHUKOM BO3EHCTBUS
Ha MOJICTTUPYEMYIO CHCTEMYy TaK, KaK OMpPENeTUT caMm pazpabotuuk. B cBoro
ouepe/lb, BAPUAHT MCIIOIB30BaHUs (US€ case) CIYKUT I ONTUCAHUS CEPBHUCOB,
KOTOpBIE CHCTEMa MPEAOCTABIIET akTepy. JpyrumMu ciioBamMu, KaKIblid
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BAPUAHT HCIIOJIb30BAHUS  ONpPENEseT HEKOTOpbId Habop  AEHCTBUH,
COBEPIIAEMBI CUCTEMOW Ipu auaiore ¢ akrepoMm. Ilpm 3TOM Huyero He
TOBOPUTCSI O TOM, KakMM 00Opa3oM OyneT peaau30BaHO B3aUMOJACHUCTBHE
aKTEpPOB C CUCTEMOM.

Ocranbnbie quarpaMmbl UML MBI paccMOTpHM O33K€ MOCIE U3YUYEHUS
KOHCOJIbHBIX TIPHJIOKEHHM.

4.4, Teopusi U NPAKTHUKA JIJIsl pellleHNs 3a71a4 ¢ HUKJIAMU

OmnepaTop MHUKIA MCHOJIB3YeTCs, OOBIYHO, €CIM HEOOXOIUMO MOBTOPHUTH
HCKOTOpOC YHCJIO OJHHUX M TCEX IKC OICparopoB C Ppa3jiMdIHbIMU
IMPOMC)KYTOYHBIMU 3HAYUCHUSAMU. Ecnu gucio HOBTOpGHI/Iﬁ 3apaHcC U3BCCTHO,
TO MOAXOJAIICH KOHCTPYKIMIA siByseTcst omneparop for. B mpoTtuBHOM citydae
CJIEZIyeT HWCIOJb30BaTh KOHCTPYyKIMK omneparopoB While wim do/while. Jlms
yIOpaBJieHUs] B OJIOKE MOCIEAOBATENIbHOCTBIO ONEPATOPOB BHYTPH LHUKIIA
MOJKHO HCIIOJIb30BaTh omepaTopsl break um continue. Omneparop break
3aBepIIaceT oreparop IMKiIa, a COntinue mpoaoIbKaeT IOCIIeI0BATeILHOCTD
orepaTopoB BHYTpU OJIOKA B ONEpaTope IUKIIA CO CIEAYIONICH UTepaluu CM.
puc 4.21.

IMuKabI (MOBTOpEHHE)
Iz00paxkenie omepaTopa MIK/IA, HCIIOAL3VA auarpammel UML

for - cTpyKTYpa

-

while-cTpykTYypa do/while -
CTPYKTYpa

IToctpoeHne G/10K-cXeMBbl, 1A HHKI0B Henoabsya [OCT 19.701-90 (HCO 5807-85)

-

¥

Jlormu OnmnepaTop VYceaopue
4 «
ycll0BHe HiIH 010K mHakaa for
OMnepaTopoB
k4
Omnepatop
Omnepatop Jlormu. 11 GJI0K
I 6J10K yCI0BIHe OMepaTopoB
OMEPATOPOR [

Puc. 4.21. baok — cxembl 1 UML nuarpammsl 7151 ITUKIIOB.
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HamomuHaeM npu u3ydeHHH TeMbl 2 U 3 Mbl pacCMaTpUBAIIA 3JIEMEHTHI
JUTSL TIOCTPOEHUsI OJIOK CXeMbl M JAUarpaMMbl (JuarpaMma AesiTeIbHOCTH) IS
ukIIoB. [IpuBeaem ux B GoJiee HAMIISTHON U KOMIIAKTHON (hopMe Terepb.

4.4.1. Oneparopsbl HUKJIOB

Omneparop uukJiia ¢ npeayciosueM — while. ®dopmar oneparopa
while umeeT BuI while (BHpaxeHMue) omnepaTop
BeinonHeHue noxoneparopa MoBTOPSAETCS, IIOKA 3HAYCHUE BBIPAKECHUS
ocTaeTcs HeHyeBbIM. [IpoBepKa BBIIOIHAETCS IEpe KaXKIbIM BBIIIOJHEHUEM
oreparopa.
B cnenyromem npumepe BBOJ € KJIIABUATYPBI IIPOUCXOINT 0 TEX MOP,

IOKa I10JIb30BaTelIb HE BBEACT CUMBOJI A
char wait for char(void)

{

char ch;
ch = '"\0'; /* umanumanmuszsaumus ch */
while(ch != 'A') ch = getchar();

return ch;
}
[lepemennass ch sBISIETCS JIOKaJIbHOW, €€ 3HAYECHHE NPU BXOJAE B

(YHKIIMIO MPOU3BOJILHO, IOITOMY CHayayia 3HA4eHHE ch HWHHULHUAIU3UPYETCs
HyJIeM. Y CIIOBHE LIMKJIA while UCTUHHO, €ClM ch HE paBHO A. [lockonbKy ch
MHUIMAIA3UPOBAHO HYJIEM, YCIOBHE UCTUHHO M IIUKJI HAYMHAET BBITTOJIHATHCS.
VYcnoBue npoBepsieTcss MpH Ka)xJA0M Ha)XaTHM KJIaBUIIM Tosb3oBareneM. [lpu
BBOJIC CHMBOJA A YCIOBHE CTAaHOBHUTCS JIOKHBIM W BBHITIOJHEHHE IIMKIIA
MpEeKpamiaeTcs.

Oneparop nukiaa ¢ nocryciaosuem — do. ®opmar onepatop umeer

BHU] do KOJX LIMKJIa while (BrpaxeHwue) ;

BrimonHenue moponeparopa MOBTOPSIETCS 1O TeX MOp, MOKAa 3HAYEHHUE
BBIpQXECHHUSI HE CTaHeT HyJeM. [IpoBepka BBINOMHSIETCS TMOCIE KaKIOTO
BBITNIOJIHEHHUS OIEepaTopa, T.€. OpraHu3yeT MOBTOPEHUE KoOa Yukaa 10 TeX Top,
MOKa BBINIOJIHUTCS 6bIpadiceHue UCTUHHO, MOCIIE Yero yIupaBJieHHe MepeaaeTcs
CleNyIolEeMy 3a LUKIOM oneparopy. JlaHHbIM omepaTtop B OTJIMYUE OT
orneparopa while rapaHTUPYET BBIMOJHEHUE KOOA YUKIA XOTS Obl OUH pa3.

B cnegyromem mnpumepe B ILUKIE do-while YHCIA CUUTHIBAIOTCS C

KJIaBUATYPBbI, IIOKA HE BCTPETUTCA YUCII0, MEHbIee uiau paBHoe 100:
do {
scanf ("%d", &num);
} while(num > 100);
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Onepartop nukiaa — for. Omneparop nukina for, UMeeT OONBIIYIO
rMOKOCTh  OTHOCHTEJIbHO  omeparopa for B jmpyrmx  si3bIKax
nporpaMMupoBanus, Hanpumep, Pascal, Modula, PL 1 u ap.

dopwmar omnepaTopa UMEET BH/T

for (Bmpaxeume 1; BrpaxeHue 2; BrpaxeHue 3)

TeJo LMKJIA,

re  evipaxcenue 1 — HayabHOE 3HAUYCHUE TTApaMeTpa LUKIIA; 8bIpaAXdceHUe
2 — IpOBEpKa yCIOBHUS Ha MPOJIOJLKEHUE IIUKIIA; 8bIpadceHue 3 — U3MEHEHHE
(KOppeKIUs) mapaMeTpa [UKJIA.
Cxema paboTsI onieparopa mukjia for:

1. BeruuCHsIeTCA QBIpANdCEeHUE 1;

2. BBIYHCTISICTCS @blpajicenue 2;

3. Ecnu 3HaueHus eviparxcenus 2 paBHO HYIIO (T.€. 3HAUCHUE BBIPAKCHUS
JIO’KHO) TOT/Ia KOHeIll HMKJIA U YnpasieHue nepeoaemcs Ha onepamop,
cnedyrowull 3a onepamopom for;

4. BBITOJHSETCS TEJO IUKIIA, BEIYUCIACTCS 8blparceHue 3

5. mepexoj K MyHKTY 2.

Ilpumeuanue! Cuauana evinonnsiom evipadxcenue 1. Ilposepka ycnogus
6ce20a 8bINOIHACMCA 8 HAYAle YUKIA, C1e008AMeNbHO, MEL0 YUKILA MOMCEN HU
pasy He 8bINOJIHUMbBCS, eCiU YCA08Ue 8bINOIHEHUs. cpa3y 0Y0em JI0H#CHbBIM.
VYuuteiBas nmpuMeYaHue, MOXKEM 3asiBUTh, YTO ATOT ONEPATOpP SKBUBAICHTEH
cieayrommuMm Gopmaram:

BHIpaXeHne 1;
while (BEIpaxXeHue 2)
{
onepaTop
BEHIPaXeHue 3;

}

//nnu for (MHMLMaNM3aUMsa; YCJIOBME; IpupalleHue)
orepaTop;

[{ukn for momyckaeT W CICAYIONIMKA 3amuch for (;;) — OCCKOHEYHBIN
UK. 3aBEpLICHHE TAKOTO LHUKJIAa BO3MOXKHO, UCTIOJIb3YS, ONEpaTop break.
[Tpumep:
for (;;)

{

break;,

}
beckoHEYHOCThP IMKJIA BBITEKAaET M3 CIEAYIOIMIMX COOOpa)KeHUH,

VUHUTHIBAsl, CHHTAaKCHC si3bika C, JOMyCKaeT, YTO OIMepaTop MOXKET ObITh
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NyCThIM, TEJO omeparopa for Takke MOXeT ObIThb mycThiM. Takas (opma
ormepaTopa MOXKET OBbITh HCIOJB30BaHA JJISI OPTraHU3alMU MOUCKOBBIX
omnepanui.

HekoTopbie BapuWaHTBhl HCHOJB30BAaHUS OINEparopa for MOBBIIAIOT €T0
rMOKOCTh 32 CYET BO3MOXKHOCTH HCIOJIb30BAaHUSI HECKOJBKUX TMEPEMEHHBIX,
yOPaBIAIOMMX IUKIOM. OIUH W3 paclpoCTPaHEHHBIX CHOCOOOB YCHIICHUS

MOIIIHOCTH LIMKJAa for — MNPUMEHEHUE omeparopa "3amsTas’" sl CO3JaHus
JIBYX MapaMeTPOB LIMKJIA.
[Tpumep:
char str[100], <ch;
for (int t=0, b=100 ; t < b ; t++, b--)
{ ch= str(t];
str[bl=ch;

B stoM mpumepe, pealu3yronieM 3amuch CTPOKU CHMBOJIOB B 0OpaTHOM
MOPAJIKE, IS YIPABICHUS LHUKIOM HCIOJB3YIOTCS JBE NMEPEMEHHBIE t W b,
KOTOpbIE€ BUJIHBI BHYTPHU IIMKJIA, B OTJIMYMUE OT Str ki ch. OTMETUM, 4TO HA MECTE
BbIpaKEHUE | W BbIpaxeHHE 3 37E€Ch HCHOJIb3YIOTCS HECKOJIBKO BBIPAKECHUH,
3alUCaHHBIX YEPE3 3aISITYI0, U BHIMOJIHSAEMBIX IMOCIIEI0BATEIBHO.

B caenyromem npumepe 1ukia for ynanser HadaabHbIe MPOOEIBI B CTPOKE
str:

for( ; *str == "' '; str++) ;

B sTOoM mpuMmepe ykaszarenb str nmepectaBiSIETCS Ha MEPBbIA CUMBOJI, HE
SBISIOMMNCS mpooOenoM. Ilukin He wWMeeT Tena, TaKk Kak B HEM HeET
HEOOXOIMMOCTH.

Oneparopsl break m continue. YacTo BO3HHMKAaIOT CUTYyalluu,
KOrJja HEOOXOJAMMO YIPaBJsATh BBIXOJOM M3 IIMKJIA JO MPOBEPKU YCIOBUS
BHayaje wWiu B KoHIile. OnepaTop break MO3BOJISIET BBINTH U3 ONEPATOPOB
for, while u do 10 OKOHYAHMS IIMKJIA, BCIOMHUTE, AHAJIOTUYHYIO OTIEPALINIO
BBIMIOJIHSUIM  JIJIsL  OTlepaTopa Imepekinroudarenss switch. Omnepatop break
MPUBOJUT K HEMEJICHHOMY BBIXOJy U3 CaMOI'0 BHYTPEHHETO OXBATHIBAIOIIETO
ero mukJja (WM nepeKIoyaTess).

Onepatop continue POJICTBEHEH OIEPaTOPYy break, HO MCIOIb3YyETCA
pexke; OH NMPUBOAUT K HAYAILY CIECAYIOLIEH UTEpAlMU OXBATHIBAIOLIErO LKA
(for,while u do). B nukiax for,while U do 3TO 03HAYAET HEMOCPEACTBEHHBIN
Nepexo], K BBINOJHEHUIO TMPOBEPOYHOW YACTH; B ILHUKIE for YNpaBICHUE
NepeIaeTCs HA IIar PeMHULIMATN3AIUH.

Onepatop continue npuMeHseTCS TOJIBKO B IHKJIAX, HO HE B
MEePEKITI0YATENAX, OJTHAKO €€ MOYKHO HCMOJIb30BaTh W B MEpPEKIoYaTese, T.€.
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Label

BHYTpU TMIEPEKIIOYATEIsl BHYTPH IIMKJIA, KOTOPBIH BBI3BIBACT BBIMOJIHCHHE
CIICAYIOIICH UTepaIMH ITUKIIA.

IIpumep BbInoJIHeHUs 3aaHusi. Hamucath U OTJIaUTh IPOrpaMMy
BBIBOZIA BCEX 3HAUCHMU QyHKIMU S(X) sl apryMEHTa X, U3MEHSIOIIEroCcs B
WHTEpBaJIe OT @ 10 b ¢ marom h u 3agarHHOM N.

S00=2 (-

SpeedButton

MainMenu CoolBar

(o Jlabopatop.1aa pabora: One paTopbl UMK 108

—

PopupMenu StatusBar

Puc.4.22. Dckusnblil MpoekT OkHA poekTa JlaboparopHas padoTa: «OmnepaTopsl IUKIOBY.

[Toctpouth mpoekT, uUHTEPPEHC KOTOPOTO COCTOMT W3  MEHIO,
KOHTEKCTHOT'O MEHIO, CTPOKHM COCTOSIHHS, TJie OTOOpa)kaeT HauMEHOBAHHUE
oleparopa LUMKJIA U U3 TaHEIU UHCTPYMEHTOB C OTBETCTBYIOIMX MUKTOIPAMM.
DCKu3HBIN POEKT uHTEepdeiica nmpeacTaBieH Ha puc. 4.22.

B ackuzHOM mpoekTe oToOpaxkeHO HWHGOpMAIUS 00 HCIOIb3yeMbIX
KOMITOHEHTAaX.

4.5. HeBuanmbie komnonenTol MainMenu u PopupMenu

Kommonentsl Ha s3bike C++ Builder moapasnenstorcs Ha 2 TpyIIbL:

BUIMMBbIE (BU3yallbHblE) M HEBUAMMbIE (HEBU3yalbHbIe). BusyanabHble
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KOMITOHEHTHI TOSIBIISIFOTCSI BO BPEMsI BBITIOJIHEHHSI TOYHO TaK e, KaK W BO
BpeMs MTpoeKTupoBaHus. HeBu3yalbHbIe KOMIOHEHTHI TIOSIBIITIOTCS BO BpPEMS
NPOEKTUPOBAHUS KaK MUKTOrpamMmbl Ha ¢opme. OHM HHUKOTAAa HE BUIHBI BO
BpeMs BBINIOJIHCHUS, HO O0JIAJalOT OmpeAelieHHOW (YHKIIMOHAIBHOCTHIO
(Hanpumep, oOECHEYMBAIOT JOCTYN K JaHHBIM, BBI3BIBAIOT CTaHAAPTHBIC
muasorn Windows u ap.) Komnonentsr MainMenu u PopupMenu sBiisroTcst
HEBHJIUMBIMHU, CPaBHUTE PUCYHKHU 4.22., T7ie BUAHO HEBHIUMBIE KOMITOHCHTHI.
C pucynkom 4.23. Bo Bpems miporiecca padboThl, TIe KOMIOHCHTHI HE BUTHBI.

[Tomectute Ha hopmy KoMmoHeHT MainMenu u PopupMenu u3 Bki1ajgku
Standard.

=] JlaGopaTopHaa pabGoTa: One paTopbl LHKI0E

dadin - Lkiknel

=) B B
=
o=l ol

Baxoug ‘ N - tmmamnzaung

Puc. 4.23. Bun ackuznoro npoekta Jlaboparoprast padota: OmniepaTopsl IUKIIOB TIOCTIE CTApTa

IIPOCKTA HA BLITTOJIHCHUC.

JIBOMHBIM IIESITYKOM IICIKHUTE 110 KOMITIOHeHTe MainMenul, u BbI
YBUJUTE KapTUHY, IPUBENICHHYIO Ha pUC. 4.24. OKHO /U1 CO3/1aHUSI MEHIO.

i It
il Fﬂrml-‘;—MainMenul_ E@lﬂ

-

Puc. 4.24. Jlnanorosoe okHo MainMenu.

HaGeputre cmoBo aiin B Caption ceoiicteax Object Inspector.
[lepemectuTe cTpenky BHM3 M HaOepute ciOBO BbIXod, a 3aTeM CTpenky
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BrpaBo Llukiel m coorBercTBeHHO Oper_for, Oper_while u Oper_do xak
MOKa3aHo Ha puc. 4.25.

ra B
gl Formil->MainMenul - E@Iﬂ

Oper_for

Oper_while

Puc.4.25. Co3nanue MEHIO TIPOCKTA.

3arem 3akpoiite okHo MainMenul. Kak BuauM, B OKHE MOSBHIOCH MEHIO.

Teneps NpUCTYNUM K TOCTPOEHHUIO KOHTEKCTHOT'O MEHIO, MOABIISIOIIETOCS
MpA HAKATAHM TMPABOM KHONKU MBIIW. JIBOWHBIM HIETYKOM IIEIKHUTE I10
kommoHeHTe PopupMenul. Ilocrme mienka MOSBIASETCS IUAIOTOBOE OKHO,
n300paxxeHHoe Ha puc. 4.26.

& Formil-»PopupMenul | = | = 2 |

jom—]

Puc.4.26. lnanoroBoe okno PopupMenul.

B mynkre Caption cBoiictBax Object Inspector nadepure cioBo Beixo, a
3aTeM IIEJIKHETE 10 CUHEH paMKe B TuaioroBom okHe PopupMenul, kak Bbl
3aMETHJIM, B paMKe 0TOOpa3uics 3amuch u3 Caption. AHAJIOTHYHO 3aIHIITNTE
ciosa Oper_for, Oper_while u Oper_do xak nmokasano Ha puc. 4.27.
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Cal B

Briog

Oper_for

Oper_while

Puc.4.27. Co3nanue KOHTEKCTHOTO MEHIO JJIsI TPOEKTA.

Teneps BeIXoAUTE U3 AUATIOTOBOrO okHa PopupMenul.

CHauana  co3maguM  MakeT  (QYyHKIMM ~ HEOOXOJUMBIX  JJIs
(YHKIIMOHUPOBAHUS TIPOEKTA.

Co3maem FormCreate, HamroMuHaeM, IJI 3TOI0 HAIO CleNaTh JIBOMHOM
[IETYOK Ha JTF0O0M CBOOOTHOM MecTe (POPMBI.

Hns  cozmanmst Makera (yHKuii mommyHkram: Beixom; Oper_for,
Oper_while u Oper_do HeoO6xoaumo ux BeIeiITh Ha okHe Object TreeView u
caenatb ABOMHOW mmiemyok. [locie wero Mbl B pelakTope Kojia YBHIUM
cieayomme QyHKIUH.

#include <vcl.h>
#pragma hdrstop

#include "Cirkle.h"

#pragma package (smart init)
#pragma resource "*.dfm"
TForml *Forml;

__fastcall TForml::TForml (TComponent* Owner)
TForm (Owner)

void __ fastcall TForml::0OperWhilelClick (TObject *Sender)
{
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Buumanue! B KOHTEKCTHOM MEHIO MMEIOTCS MOAIYHKTHI, COBIIAIAIOIINE
[0 BBIITOJHSAEMBIM JIEMCTBUSIM, CJIEIOBATEIBHO, Mbl UX MOKEM MPUBS3ATH K
OJTHUM U TeM ke QyHKITHASIM.

Beirenmum myHKT «Bbixomg» B okHe Object TreeView u B okHe Object
Inspector B coowrTusix (Events) Mer BUguM aKTHUBH3UPOBAHO COOBITHE IIETYKA,
u npu 3ToM Bbi3biBacTcs Gyukmus N2Click u3 makera mporpamMmHoOro koma
IPUBEACHHOTO BhIIIE CM. puc.4.28.

Dbject TreeView [ | | Object Inspecto_r :

o] |N2 Thenultem j
w5 Manbenul i Properties  Events ]
B-eff Paiin (N1} Action
P Briwon (N2} Or&dvancedD
E@ L mkai M3} OrClick. M2Click.
Ll Oper_far fforl} OnDrawtern
woif Oper_while {Opers Orkeasurelten
4, Oper_do (Dperdal) S ennen jl
Memal
¥ Popuphienul
----- 3%, Bowon {N4} E

il Dper_for {Opertart}

foe % Oper_while {0 penahile?

‘g, Oper_do {0perdoz}

StatusBarl -
F] i 3
Al shon

Puc. 4.28. Bzaumocss3zb pynkimn N2Click ¢ monmynkrom mMeHro Beixon.

Ecnu Bosnukaer coositiie ONClick (memuok) mo moanyHkty Beixos,
toctapryer ¢pyukius N2Click.

Breigenum moanyHkT «Beixoma» u3 PopupMenul B okae Object TreeView,
u B okHe Object Inspector B coObrtmsax (Events) mer B mynkre OnClick
BeiOepeM N2Clic cm. puc. 4.29. Takum oOpa3oM, pu BEIOOpE B KOHTECKCTHOM
MEHIO MyHKTa «BbIX0/1», OyIyT BBITOIHITHCS T€ Ke ICHCTBUS, YTO B OOBIYHOM
MeH!0. Tak Kak OHU BBIMOJIHSIOT OJHY U Ty e (DYHKIIHUIO.

AHaJIOFI/I‘lHBIe OoIICpannu BBITIOJIHANTE CAMOCTOSTEIILHO U JJIs1 ITYHKTOB
Oper_for; Oper_While u Oper_do.

Teneps cormacoBaHHO pa0OTalOT MEHIO M KOHTEKCTHOE MEHI0. A
OPOrpaMMHBIA KOJ Il (PYHKIMOHUPOBAHMS TMOAMYHKTOB MEHIO CMOTPHUTE
HUNXKEC.
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Chbject TreeView @ Chbject Inspector :

b 3 |N4 Thenultem ;—I
Labelt N Properties  Ewentz l
M ainbd e Action
% Padin N1} OnddvancedD
L3 Bomon IN2} | OnClick NZCick x|
% Lmken M3} OmDrawl tem

= s Oper_for {forl} i Orieasurelten
-3, Dper_while {Operwhile” SubMenulmage

Memal I
Fopupkdernul

m

% Oper_for {Operfart} |
% Oper_while {0perwhile2}
% Oper_da {Operda} -

4 [l 3

Al shown

Puc. 4.29. [Tpusszka noanyHkra «Beixon» koHTekcTHOTrO MeHI0 K ¢pyHKimu N2Click

B coonITHsX (Events) okuna Object Inspector x mynkry OnClick.

Ilanesb HHCTPYMEHTOB M CTPOKA COCTOSIHUA. Bce OKHaA MPOEKTOB,
UCIIOJIb3yeMbIC, B COBPEMEHHBIX ONepanruoHHbIX crucremax Windows, oObIaHO
COMPOBOXKIAIOTCSI HEOTheMJIEMBbIMU aTpuOyTamu «llaHenbl0 HHCTPYMEHTOBY U
«Ctpokoii cocTostHUs». [laHeas HTHCTPYMEHTOB CIIYXUT J1Jisi GOPMHUPOBAHUS B
IporpaMMe OpraHoOB YIPaBIIEHUSA, KOTOpas OTOOpakaeT Hauboyiee YacTo
BBINIOJTHSAEMbIE KOMaH/bl B BUJIe TUKTOTpaMM. CTpoKa COCTOSIHUSI OTOOpaXkaeT
COCTOSIHUE aKTUBHBIX OOBEKTOB OKHA.

[leperammre w ycraHoBute KommoHeHThl CoolBar s «Ilanenn
ynpasieHusi» non mMeHto u StatusBar mins «Ctpoku cocTosHUS Yy HUXKHEH
rpaHuibl okHa FOrm c¢ manenn Win32, kak moka3aHO Ha 3CKU3HOM IMPOEKTE, U
OCTaJIbHbIE KOMITOHEHTBI.

i Picture Editor A @

Cancel
Help

[Mone|

Load...

Puc. 4.30. J/InanoroBoe OKHO JUTS TPUBS3KU TpaduIecKoro
¢aiina k kHorkam BitBtn u SpeedButton.

Pucynku Ha kHomkax BitBtn u SpeedButton co3marotcs rpaduueckum
penakropom Image Editor, ¢ mpuHIMIOM pabOTHI BbI YK€ 3HAKOMBI 110 MTEPBOI
teme. TOobKO 3/1eCh HY)KHO CO3/1aTh IpadruecKuil Gaiia ¢ paciumpeHrem .omp.

[Tocne coxpaHeHUsT MKOHBI HEOOXOIWMO BBIJICIUTH KHOIMKY M B OKHE

Object Inspector BeiOpats csoiictBo Glyph I Given MNore) | Crenas
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IETYOK HAa KHOMKE C TPeMs TOYKAaMH, MBI IOJy4aeM IHajioTOBOE OKHO
nzo0paxenHoe Ha pucynke 4.30.

3aTemM B JIMaJOrOBOM OKHE BbIOepHUTe HYXHbIA (aitn u Haxmure OK, a
JaHHBIE O CBOMCTBaX KOMIIOHEHT Hai/ieTe B PUIIOKEHUH 2.

ITosHbIN TEKCT npuMepa co3sganusi OKOHHOIO IMPUJI0KCHUS

//===BaroslOBOYHEN QalI————————— == — o
#ifndef CirkleH
#define CirkleH

#include <Classes.hpp>
#include <Controls.hpp>
#include <StdCtrls.hpp>
#include <Forms.hpp>

#include <Menus.hpp>

#include <Buttons.hpp>
#include <ComCtrls.hpp>
#include <ToolWin.hpp>

class TForml : public Tform
{
__published: // IDE-managed Components
TmainMenu *MainMenul;
TpopupMenu *PopupMenul;
Tmenultem *N1;
Tmenultem *N2;
Tmenultem *N3;
Tmenultem *forl;
Tmenultem *OperWhilel;
Tmenultem *Operdol;
Tedit *Editl;
Tedit *Edit2;
Tedit *Edit3;
Tedit *Edit4;
Tlabel *Labell;
Tlabel *Label2;
Tlabel *Label3;
Tlabel *Label4;
Tmemo *Memol;
TstatusBar *StatusBarl;
Tbutton *Buttonl;
ThitBtn *BitBtnl;
TcoolBar *CoolBarl;
TspeedButton *SpeedButtonl;
TspeedButton *SpeedButton2;
TspeedButton *SpeedButton3;
TspeedButton *SpeedButton4;
Tmenultem *N4;
Tmenultem *Operforl;
Tmenultem *OperWhile2;
Tmenultem *Operdo2;
void __ fastcall N2Click(Tobject *Sender);
void _ fastcall forlClick(Tobject *Sender);
void _ fastcall OperWhilelClick(Tobject *Sender);
void _ fastcall OperdolClick(Tobject *Sender);
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void __fastcall FormCreate (Tobject *Sender);

private: // User declarations
public: // User declarations
__fastcall Tforml (Tcomponent* Owner) ;

/=
extern PACKAGE Tforml *Forml;
/=
#endif
Pain  Unkne
= IO 1 n=1{10 fMaBopaTtopHan pagoTa N24
2 s
I npu x=0,10 cymma= 1,00000
npw x= 0,30 cymma= 0,70000
b=|1 h= |0,2| npv x= 0,50 cymma= 0,82500
npu x=0,70 cymma= 0,76783
npw x= 0290 cymma= 079517
Baxarg ‘ - Mt 222 s |
Pabotaer for yukn ﬁ
Puc. 4.31. DxciepuMeHTaNbHBIN PUMEP
//-- PAUI OPOTPAMMEl —--—-—-——————===— === == —————
#include <vcl.h>
#fpragma hdrstop
#include "math.h"
#include "Cirkle.h"
T
#pragma package (smart init)
#fpragma resource "*.dfm"
TForml *Forml;
double myfak (int k) ;
/=
__fastcall TForml::TForml (TComponent* Owner)
TForm (Owner)
{
}
e e

void _ fastcall TForml::FormCreate (TObject *Sender)
{
Forml->Memol->Clear () ;
Memol->Lines->Add ("JlabopaTopHas pabora M4") ;
Forml->Editl->Clear () ;

149



Forml->Edit2->Clear ()

Forml->Edit3->Clear () ;

Forml->Edit4->Clear () ;

Forml->StatusBarl->SimpleText="BBengmuTe HaHHEE M BEOepuTe
By mmuisa";

4

void _ fastcall TForml::N2Click(TObject *Sender)
{

Forml->Close () ;

void _ fastcall TForml::forlClick(TObject *Sender)
{
double a, b, x, h, r, p,st, s;
int n, k=0, zn=-1;
Forml->StatusBarl->SimpleText="Paboraer for umxn";
try
{
a=StrToFloat (Editl->Text) ;
}
catch (EConvertErroré&)
{
Application->MessageBox ("CHuMBO 3aMeHMTE UMCJIOM.
", "lloeTopure BBOA",MB OK) ;
return;
t
try
{
b=StrToFloat (Edit2->Text) ;
}
catch (EConvertErroré&)
{
Application->MessageBox ("CuMBO 3aMeHMTE YMCJIOM.
", "losTopure BBOA",MB OK) ;
return;

try
{

n=StrToInt (Edit3->Text) ;
}

catch (EConvertErroré&)

{

Application->MessageBox ("CuMBO 3aMEeHMTE YMCJIOM.
", "Illoeropure BBOL",MB OK);
return;

try
{
h=StrToFloat (Edit4->Text) ;

}

catch (EConvertErroré&)

{

Application->MessageBox ("CuMBO 3aMEeHMTE YMCIJIOM.
", "Illoeropure BBOL",MB OK);
return;

}
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for(x = a; x<=b; x+=h) {
p=myfak (k) ;

st=pow (x,k) ;
r =pow(zn, k) *st/p;
st=r;

if (n<k) |

ShowMessage ("YBennuTe war B 3alaHUM, U HOBTOPHO

BBegure") ;

break; }

Memol->Lines->Add ("npu x= "+FloatToStrF (x, ffFixed, 8,2)+

cyMMa =

"+FloatToStrF (s, ffFixed, 8,5));

k++;

void _ fastcall TForml::OperWhilelClick (TObject *Sender)

{
double a, b, h;
int n;

Forml->StatusBarl->SimpleText="PaborTaeT while imria";

a=StrToFloat (Editl->Text) ;
b=StrToFloat (Edit2->Text) ;
n=StrToInt (Edit3->Text) ;
h=StrToFloat (Edit4->Text) ;
double r=1,p,st=1, x, s=1;
int k, zn=1;
x=a; k=0; p=myfak(k);

Memol->Lines->Add ("npu x= "+FloatToStrF (x, ffFixed,8,2)+
cyMMa = "+FloatToStrF (s, ffFixed, 8,5))

k=1;

while (x<b-h)

{

zn=zn*-1;

x+=h;

st=pow (x, k) ;

p=myfak (k) ;

r =zn*st/p;

s+=r;
Memol->Lines->Add ("npm x= "+FloatToStrF (x, ffFixed,8,2)+
" cymMMma = "+FloatToStrF (s, ffFixed, 8,5));
if (k>n) {
ShowMessage ("YMeHbIIaWTe WAl B 3adaHMM, M IOBTOPHO
BRegure") ;
break; }
k++;
}
}
e

void _ fastcall TForml::OperdolClick (TObject *Sender)
{

Forml->StatusBarl->SimpleText="Paboraer do mmura";

double a, b, x, h, r, s, st, p=0;
int n, zn=-1, k=0;
a=StrToFloat (Editl->Text) ;
b=StrToFloat (Edit2->Text) ;
n=StrToInt (Edit3->Text) ;
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h=StrToFloat (Edit4->Text) ;
X=a;
do {
p=myfak (k) ;
st=pow (%, k) ;
r = pow(zn,k)*st/p;
s+=r;
k++;
Memol->Lines->Add ("npu x=
"+FloatToStrF (x, ffFixed, 10,2)+
" cymMmmMma = "+FloatToStrF (s, ffFixed,10,8));
x+=h;
if (k>n)
{

ShowMessage ("YBennuTe war B 3alaHUM, M [NOBTOPHO BBEIUTE

break;
}

}
while (x<=b);

double myfak (int k)
{

int i;
double p=1;
if (k<=1) {
p=1;
return p;

1
else
for (i=2; i<=k; i++)
p=p*i;
return p;

CpencrBa otaaaku nporpamm B C++ Builder. IpakTuuecku B Kax o
BHOBB HAaIMCAHHO MpOrpaMMe Mociie 3arycka 0OHapyKUBAIOTCS OIIMOKY.

CuHTakcuyeckue OHIMOKM  CBSI3aHBl €  HENPABUJIIBHOW  3aIHChIO
oreparopoB. [lpu oOHapyxkeHuH Takux omuOOK KkommmiasTop Builder
OCTaHABIIMBAETCSl HAMPOTHUB OMepaTropa, B KOTOPOM OHa oOOHapyxeHa. B
HIDKHEW YacTH JKpaHa TMOSBISETCS TEKCTOBOE OKHO, COJEpIKallee CBEACHUS
000 Bcex OmMOKax, HAWJCHHBIX B TPOEKTE, B KaXKIOH CTPOKE KOTOPOTO
yKa3aHbl UMsl (aiiina, HOMEp CTPOKU U XapaKTep OMIMOKH.

Jis OpIcTporo mepexojila K HHTEPECYIOIIed OIIMOKE HYXKHO JBa)Ibl
HIEJIKHYTh KHOMKOW MBIIIM MO CTPOKE C €€ OMHCAaHWUEM, a Ui MOJyuyeHUs
6oJsiee nmoHOM nHMOopManuu — oopatuthes k HELP naxxatuem knapumm F1.

Ommlbku cemanmuyeckue CBS3aHBI C HEBEPHBIM BBIOOPOM alrOpUTMa
pElICHNsT WM C HENPaBWJIBHOW MPOrPAMMHOW pealM3aluel 3anadd. OTU
OIIMOKHU TMPOSIBIISIIOTCSA OOBIYHO B TOM, YTO PE3yJIbTaT pacyeTa OKa3bIBACTCS

152



HEBEPHBIM (IMIEPEMOTHEHUE, JEJIIEHUE Ha HOJAb W Jp), MO3TOMY THepen
UCIIOJIb30BAaHUEM OTJIAKEHHOW IPOTPaMMBI €€ HaJlo IPOTECTHPOBATh, T.€.
BBIIIOJIHUTh IIPYM 3HAYCHUSAX HCXOIHBIX JAHHBIX, JUISI KOTOPBIX 3apaHee
U3BECTEH pe3ynbTar. Eciu TecTOBbIE pacyeThl YKa3bIBAIOT HA OLIMOKY, TO JJIs
€e IOMCKa CJIEAyeT MCIOJb30BaTh BCTPOCHHBIE CPEACTBA OTJIAJKH CPEIbI
Builder.

B npocreiimeM ciydae uisi MOMCKa MECTa OUIMOKM PEKOMEHIYETCs
BBIIIOJIHATD CIEAYIOIINE TEHCTBHUS.

B OKHE pemakTUpOBaHMs TEKCTAa YCTAaHOBUTb KypCOp B CTPOKE Iepen
[OJO3PUTEIBHBIM YYaCTKOM U HaXaTh KiaBuIlly F4 (BBIIOJHEHHUE 10 Kypcopa)
— BBINOJIHEHWE IPOrpaMMbl OyZlE€T OCTAHOBJIEHO Ha CTPOKE, COepKallen
Kypcop. UToObl yBHIETh, YEMY PaBHO 3HAUEHHE MHTEPECYIOUIEH MEepEeMEHHOM,
HY>KHO ITIOMECTUTh Ha MEPEMEHHYIO Kypcop — Ha 3KpaHe OyAeT BBICBEUYEHO €€
3Ha4eHue, oo Haxarh Ctrl+F7 u B mosiBuBIIEMCS TMaIOrOBOM OKHE YKa3aTh
ATy MEPEMEHHYI0 (C TOMOIIBIO JaHHOTO OKHAa MOXXHO TakKXe HW3MEHUTh
3HAYEHHE [IEPEMEHHOMI BO BPEMSI BBIIIOJHEHUS IIPOTrPaMMBI).

Haxumass xnaBumry F7  (momaroBoe — BBIOJHEHHE), IOCTPOYHO
BBIIIOJIHATH POIPaMMy, KOHTPOJIUPYSI U3MEHEHUE TEX WM UHBIX IEPEMEHHBIX
U TPaBUWIBHOCTh BbIYUCHEHUN. Eciam Kypcop HaxoauTcs BHYTPH LMKJIA, TO
nocye HaxaTus F4 pacuer ocraHaBIIMBaeTCs MOCJE OJHOTO BBINOJHEHUS KOJa
LUKIIA;

J{nst mpoioKeHUs pacyeToB cieAyeT HaxaTh <Run> B meHto Run.

4.5, HWuauBuayajbHbIE 3a]aHUs

JIist KasKmoro X, U3MeHsomerocst oT a 10 b ¢ marom h, Haiiti 3HaueHus
dyuakuuun Y(X), cymmbl S(X) u |[Y(X)-S(X)| ¥ BbIBeCTH B BHIC TaOJMIIBI.
3HadeHus a, b, h u N BBoasATCs ¢ KaBuatypshl. Tak kak 3HaueHHE S(X) SBISIETCS
psoM pasnoxenus QyHkiH Y(X), PH MPaBUIBHOM pEIICHUH 3HaUeHHs S 1 Y
IUIA 3aJaHHOTO apryMeHTa X (I TEeCTOBBIX 3HAYEHHH HCXOIHBIX JaHHBIX)
JOJDKHBI COBITAATh B IICJION YaCTH U B MEPBBIX IBYX-YETHIPEX MO3MIIUAX ITOCIIE
JIECSITUYHON TOYKHU.

Paboty nporpammel npoBeputh it @ = 0,1; b = 1,0; h = 0,1; 3navenue
napamMeTpa N BbIOpaTh B 3aBUCMOCTH OT 3aJIaHHSI.

BapuanTsl 3a1anuii

Tab6mumna 4.1.
Ne HUrepannonnas gpopmyna
3aganue 1J19 COCTABJIEHUS UK Ipumeuanue

Bap. KOHTPOJIs

1 2 3 4

n v X2k+l .
1 S(X) =) () —— Y (X) =sIn(x
0= () =sin(x)
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2k

2 S(x) = kzl:( )k+12k(2k D Y (x) = x- arctg(x) — Inv1+ x2
3 S(x) = Z(Zk Y Y (x) = sh(x)
cos(kr/4) Zoos™
4 S(X)ZK%TX'(’ Y () =€ cos(xsin(r/4))
2k+1
5 S(x) = Z 2k+1 Y(x)=arctg x X <1
6 S(x)= Z( 1" (Zk), Y (X) =cos(X)
7 S(x) = ZX cos(kn/3) Y(x):—lln(l—ZxcosE+x2)
k 2 3
8 S(x) = 22k+1 2 Y (x) = (1+2x%)e"
9 S(x) = Zcos(kx)’ Y (X) = e**** cos(sin(x))
n 2k+1 (l+ X)
10 S 2 Y(x)=1In 1
()= sz+1 (x) 1—x) <
Ok X 1+
11 S(X)—Z( 1) 5 Y (x) = arctg(x) — x/2
] 4k -1
n 2k X —X
12 S(x) = Z(Zk)' Y(x):e +e
13 S(x) = Z(ZX) Y (x) = e
n L2
14 S(x) = Zk +1( x/2)* Y(X) = (x2/4+x/2+1)e*'?
15 S(x) = —ZX—, Y(x)=In(1-x) X <1
2k? +1 w2k X X .
16 S(x) = kzg( 1) (2K)! Y(x)_(l—?)cos(x)—ism(x)
k(2X)2k _ 2.,
17 S(x)= 2‘1( 1) 2! Y (x) = 2(cos” x —1)
n 2k+1 X —X
e" —e
18 S0 =2, . kD! Y(x)=
w2
19 S(X) = Z( 1)+t Y (x) = —Inv1+ x? + xarctg(x)

~ 2k(2k —1)
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cos(krc/4) 3

20 S(x) = Z Y (x) = cos[x -sin(r/4)]e""
21 S(x) = i “X Y (x)=In(1+ x)
’ s —i) Y(x)=1In2

LONoakrwdE

4.6. KOHTpOJIbHBIE BPIPOCHI

ITonsTHe 0OBEKTA,

OTHomeHus MCIKIAY 00BEKTaMHU.

BBGI[CHI/IC B KJIACCBI.

JunarpamMma 0ObEKTOB.

JlnarpaMmMa rakeToB.
JlnarpamMmma aBTomMara
Onepatopsl HUKIOB.

HeBuaumeie kommnonentsl MainMenu u PopupMenu.
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JlabopaTtopHast paGoTa Ned.
Co3aHne KOHCOJIBHBIX NPHUJI0KEHHUI

Hesn 1a0opaTopHOil pad0ThI: U3y4YUTh OCHOBHI s13b1ka C 1 C ++ 1
HAay4YUThCA CO3/1aBaTh MPOCTEUIIINE KOHCOJIbHBIE MPOTrpaMMbl B cpene C
++Builder, na s3pixkax C u C++.

5.1. BBenenne B nmpomecc moAroTOBKH CO3AaHUS
KOHCOJIbHOTO NPHJIOKEHHUs HA aJITOPUTMHUYECKHUX SI3bIKAX
CuC++

UYro Ttakoe - KoHcosibHOE mpuiiokenue? Ilpunoxenue, B Windows 3tu
koMmmbloTepubie  mporpammbl Word, Excel, macesanc "Kocwinka" u Internet
Explorer u psg apyrux. Ipwiokenus ObIBaloT pa3HeIMH. He TONBKO B TOM
cmpiciie, 4yro Word oriamuaerca oT "biokHoTa", HO W MO TPHUHIMILY
OpraHu3allud CBOETO IOJb30BaTebCKOro wuHTEpdeiica. HNutepdelic - 3T0
BHEIIHUI BUJ nporpamMmbl, 1 B Windows oH ObiBaeT AByX TUMOB. [IepBbIi - 310
rpaduyeckuii, BTOpoi - TEKCTOBbIA. Bce mporpammbl, MMEIONUE KpacHBBIE
Pa3HOIBETHBIE OKHA, MMEIT U rpaduueckuit unTepdeiic. Jaxxe Word wu
"BiiokHOT", XOTh M pabOTAIOT C TEKCTOM, HO MHTepdeiic UMEIOT rpapuiecKuil.
['me xe Torma B HAmIM JTHA MOXHO YBHUAETh MpPOTrpaMMy, padOTaoIIyl0 B
peXrMe TEKCTOBOIO UHTEepdetica?

Jlns Toro, 4ToOBl YBUIETh TEKCTOBBIM IMOJB30BaTEILCKUN MHTEp(deiic (ero
eni€ Ha3bIBAIOT MHTEP(EcOM KOMaHIHON CTPOKH), HE HYKHO JI€JaTh KaKUX-TO
0co0eHHO clIOkHBIX AeiicTBuil. Haxkmure kHomky "Ilyck", BbIOepuUTE MyHKT
"BoimonauTts", HabepuTe B CTPOKE MOSBUBIIETOCS OKHAa TeKcT "command" u
HaXMUTE KHOMKY "Bpimonmnuts". Bel yBUauTe miepen coOOil OKHO C CepbIM
TEKCTOM Ha 4€pHOM (OHE - MPUMEPHO TaKOe ke, KaKk n3oopakeno Ha Puc. 5.1.
OTO - KOMaHJHas CTPOKa, OJHA M3 CAMbIX CTapbIX BelIEH B COBPEMEHHOM
MEPCOHAILHOM KOMITBIOTEPE.

Puc. 5.1.
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Jeno B ToM, 4UTrO €mE HE TaK JaBHO, OKOJIO JABAJUAaTH JET Hazaml,
BO3MOKHOCTH KOMIIBIOTEPOB HE XBaTalo Ha OTOOpa)XCHHE Jake TaKoi
HECJIO)KHOM rpauku, Kak OKHa (4YTO ¥ TOBOPUTH O TPEXMEPHBIX BUAECOUTpax!).
[To3TOMYy KOMIIBIOTEPY U IOJIB30BATENSAM MPUXOAUIOCH OOLIATHCS C MOMOIIBIO
Tekcta. [lomp30BaTens BBOMWI ClieMaibHbIE KOMAaHABI - HapUMeEp, KOMaH/Aa
dir B mepBoii u3 cucreM mnpousBojcTBa Microsoft, DOS, mno3Bomsiia
IIPOCMOTPETH CHUCOK (paiJIOB U MAIOK B ONPEAEIEHHON JUPEKTOPUH, & KOMaH/1a
Ver IOKa3blBaJla BEPCHUIO0 OINEPAlMOHHOW CHUCTEMBI, C KOTOpod paboTan
nojp3oBatenb. [IporpaMmbl, KOTOpble 3amycKajl IOJb30BaTelb, TOXE,
€CTECTBEHHO, pad0TaIl B TEKCTOBOM PEXHME.

Komanzanas ctpoka, kak Bbl BUAUTE, coxpaHuiaack B Windows 10 cux nop.
Komanzpl, KOTOpble MOXHO BBITIOJHHUTH U3 HEE, MOAPOOHO OMUCAHBI B CIPABKE
Windows. A mpuioxeHus, KOTOpbIE BBIMOJIHIIOTCS B TEKCTOBOM PEXKHME,
TENepb HA3bIBAIOTCS KOHCOIBHBIMHU.

[ToueMy >xe KOMaHIHas CTPOKa MPOJOJIKAET >XKUTh, HECMOTPS Ha CBOU
HOYTEHHBIH Bo3pacT? Bo-mepBbIX, €CTh MHOXECTBO IPOrpaMM, KOTOPBIM HE
HYyXeH rpaduueckuil UHTEpQEiC - HallpuMep, MPOrpaMMBbl IO B3JIOMY MapoJieH,
KOTOpBIE€ MPOCTO MOAOUPAIOT KOMOMHALIMM CHMBOJIOB, MOKa TO, YTO 3aKPBITO
napoJieM, He oTKpoeTcsi. Kpome Toro, koMaHHasi CTpOKa MPUXOIUT HA TOMOIIIb
TEM TMOJH30BATENSAM, KOTOPHIE BBIYUYMIH Ha3yOOK €€ KOMaHABI U OBICTPO
HaOUparOT C KIABHATYpPBI, - JJII HUX OHA Tropaslo Oojee ObICTPBIA CcrocoO
paboTaTh ¢ KOMIBIOTEPOM, YeM rpaduyeckuii unTepgec.

KoHCONBHBIX TpOrpaMM Macca, 1 OHHU UCIIOJIb3YIOTCS YacTo JUJIsl TOrO, YTOOBI
yIPOCTUTH PYTUHHBIE IEUCTBUSA MOJIb30BaTeNs. J[e10 B TOM, YTO ¢ HUMU MOKHO
oOpamarbcsi TOYHO TaK K€, KaK M ¢ OOBIYHBIMH KOMaHIaMU. A Te, B CBOIO
ouepesib, MOXKHO 3amucaTh B CHEIUANIbHBIA TEKCTOBBIN (hailil ¢ pacimpeHueM
BAT wiu CMD (Takoil ¢aiin Ha3bIBa€TCs KOMAHIHBIM), U UX MOXHO MOTOM
BBIMIOJTHATh BCE 3allOM KaK OOBIYHYIO MPOTpaMMy - JIOCTaTOYHO B
"TIpoBoiHUKE" TBAXKIbI KIUKHYTH [0 3TOMY (hailTy MBIIIBIO.

UroObl cO3aTh MPOEKT B KOHCOJBHOM IPUJIOKEHUU, BBINOJIHSIEM
ClIeyIoIylo mocienoBarenbHocTh aeiictBuit: File = Close All, T.c.
3akpeiBaeM okHO ®opm (Form) u Penaktopa koaa (Units).

[Tpu 5TOM MOSBIsIETCS KApTHUHA, PUBEJCHHAS HA PHC. 5.2., T/Ie OCTAIUCH
OTKpBITBIMU Tpu okHa C++ Builder.

Cnenyromas komanaa File = New = Other mo3BossieT OTKpBITh HaM
pas3u4HbIe TpyNIbI, cBoiicTBeHHbIe C++ Builder.
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File Edit Search View Project Run Component Database Tools Window Help <Mone> 4 @
0=~ ILB @ Standard ]Additional] W'in32] Sustem] Data Access] Data Eontmls] dbExDress] DataSnaD] EDE ] AD0 ] InterB a:

%AWJ_II—Fﬂém-TE &

ModLectl 887496_ross... Mpoer SQL - Kypl l1cnannuaa BepbO6w JipKiz20 Mail.Ru Ky.

Cepeepos A3

KOTkI Wenam ! C++Builder
of Ackhed

Mencua  Kondepen... MmutMogen Ao Autorefl

fﬂlhl

install_flash... JiakKanMun  OTeeTbl Ha Kunrn KunzHeHHbIi itle Appen for
roc uukcn No nanotec

MG YyebHele HanoTexnon  K[Pzakn Doknagel
nporpamuel

SRR

MHP3A Keanroean [OueywnrTY Cuna Toka
aHanu3 Jucymnn.  MeExaHukKa

[nathing zelected]

Properties l Events ]

Puc. 5.2. 3akppiTue BceX OKOH ISl IPUIIOKEHHUM U IPOEKTOB.

w MNew Items lﬁj
Business ] ‘w'eb Documents ] webSnap ] wiebServices
New l Activer ] Multitier I Project2 ] Formz ] Dialogs ] Projects ] Data Maodules ]
- @& B B A
Batch File C File Component Conzole Control Panel  Control Panel
Appllcatlon wizard Application Module
N L N
@ % O O ® =
Cpp File Data Module  DLL *wizard Form Frame Header File Library FPackage
(= -
Project Group Feport Resource DLL Service Service Text Thread Object U hit
Wwizard Application
Wwieb Server =ML Data
Application Binding
i i i

m ok | Cancel | Help | H

Puc. 5.3. 'maBHOE MeHIO (DaifTOBBIX OMepamuii st
CO3/1aHus HOBBIX mpuitoxkenuit Ha C++ Builder.

Bce 00bekThl 00beTMHEHBI B CIEIYIONINE TPYIIIIbL:

e New - BcTpoeHHbIE 0a30BbIe OOBEKTHI, UCIIOIB3yEMbIC TIPH pa3paboOTKe
IIPUIIOKEHUM.
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o ActiveX - o0wbextst COM u OLE, snementsr ActiveX, axThBHBIE

cepBepHble cTpaHuibl (ASP).

Multiter - 00bexThl MHOTOIIOTOUHOTO IIpHIokeHuss (CORBA u ap.)

Projectl - ¢hoopMBI cO31aBAEMOTO MPUITOKCHHSL.
Forms - gpopmsl.
Dialogs - nuanoroBble OkHa (OTKpbITHE (aiijia, JUANOr IeYaTH,

COXpaHEHHE U T.J.)

e Projects - mpoeKThl OJJHO- ¥ MHOTOJOKYMEHTHBIX IIPUI0KCHHUI.

e Data Modules - moaynu 1aHHBIX.

e Business - Macrepa popm 6a3 nanasix 1 Web-nipumoxeHui.

e \Web Documents - Web-gokymentsr (HTML, XHTML, WML, XSL).

e WebSnap - WebSnap-npuiosxeHus: 1 MOTYJIH.

o \WebServices - npunoxenne, Mmoayib u uaTepderic s SOAP.

e IntraWeb - npunoxenus u popmer Web.

e Corba - CORBA-npuioxeHusi.

Hac uHTepecyeT BONPOC CO3JaHMS KOHCOJBHOTO TMPHIIOKEHHUS, U MBI

BbIOMpacM komaHnay (00bekt) Console Wizard = Ok, npu sToM monydaem
OKHO MacTepa CO3IaHUs KOHCOJIbHBIX MPHIOKCHHIA.

[ Console Wizard (- |
_c—

Source Type

& C

" Ca+

[~ Specify project source

v Conzole Application

T
Cansole Wizard

Source Type
* C

-
-

v Multi Threaded

[v Conzole Application

[ o |

Cancel |

| Console Wizard

Source Type
CC

* Cas

[~ Specify project source

[ Caonsole Application

Source Type
W[

% Cas

| T Specify project source

e

I L
[~ Use CLX
=

[v Conzale Application

-
QK. | Cancel | Help |

©)

d)

Puc. 5.4. BapuaHTbl KOHCOJBHBIX MPUIIOKEHUH, TOMTyCKaeMble
MacTepOM CO3JaHUS KOHCOJIBHBIX IIPUIIOKECHUN
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WTak, Mbl MOYKEM BBIOMpATh OJMH W3 BApHAHTOB CO3JaHHS KOHCOJHHBIX
NIPUIIOKEHUH, PUBEJCHHBIX Ha puc. 5.4.

W3 pucynka 5.3. BUIUM, KOHCOJIbHBIC TIPUIIOKEHUSI MOKHO CO3/1aTh, KakK
Ha s3pike C, Tak u Ha C ++. J[omOJIHUTETPHO MOXKEM CKa3aTh, KOHCOJBHBIC
MIPHIOKEHUS Ha si3bIke C MOTYT OBITH KaK B OJTHOIIOTOYHOM peKuMe puc.4. a),
Tak ¥ B MHOTONOTOYHOM D), a s C ++ BO3MOXHO MOAKIIOYEHUE TUIaTHOPM
VCL c) mimu CLX d).

IDE C++ Builder naxonsce B cpene OS Windows mo3BosisieT co3aaBaTh
OpUIOKEHUsT cM. puc.5.5., kak mia cpeasl OS Windows nHa kpocc -
iarGopMmenHoit onbnroreke kommoHentoB VCL cm. b) u d) puc. 5.4, tak u
s cpen OS Windows u g OS Linux cMm. €) Ha kpocc - miaThOopMeHHOM
oubanoreke komrmoneHToB CLX, a Taxoke miis OS DOS cwm. a).

] P — e
(] Project! - Classes tnit.e l (a8 Project] - Classes = Uil ez 1
Vs %
#pragma hdrstop $include <wvecl.h>
1 #pragma hdrstop
r
4
#pragma argsussd
int main{int argec, char* argv[]) #pragma argsused
{ int main{int argc, char* argv[])
return 0; {
} return O;
r ¥
4
Ll
a) npa Bb[ﬁope BAPHAHTOB KOHCOJIbBHBIX b) npu Bb[ﬁope BAPHAHTA KOHCOJIEBEHOIO
OpHao:KeHHH a) 1 b) npujio:KeHnd d)

,

A Unin cpp l
r

(] Project! - Classes

#include <clx.h>
#pragma hdrstop

s’/

$pragma argsused
int main({int argc, char* argv[])
{

return 0;

s’/

€) IpH BbI0Ope BAPHAHTA KOHCOJILHOTO
NPHJI0KEHHS C)

Puc. 5.5. PenakTopsl K0J10B IpH BEIOOPE BapUAHTOB KOHCOJIBHBIX MPUIIOKEHHI
n300paxeHHBIX Ha pHc. 5.3.

5.2. Tlpumepsl nporpamm Ha si3bike C

DeMeHTHI U CTPYKTypa nmporpaMmsbl Ha si3bike C. OCHOBBI S3bIKa

C, kak C++, u C++ Builder mp1 Hauanu u3yuyarh, HAUYMHASL C TIEPBOM TEMBI
Hapsly C JIPYTUMH pa3lieliaMi TEXHOJOTMU IMPOTPaMMHUPOBAHUS, TEIEPb,
HPOIO/DKAM M3JIOKEHHE CIPAaBOYHOrO MaTepualia Mo aJIrOPUTMHUECKOMY
s3bIKy C. [Tonumanue si3bika C, SIBISETCS HEOTHEMIIEMBIM U HEOOXOIUMBIM
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aTpuOyTOM I yCHENrHoro nporpammupoBanus Ha C++ m C++ Builder,
kotopeie moanepkuBaeT cranaapt ANSI C u HekoTopwle apyrue Bepcuu
SI3BIKA.

B nanHOW Teme, omupasch Ha KOPOTKHE IPHMEPHI, pacCKakeM 00
3JIEMEHTAaX MPOrPaMMbl M TEXHOJOIMH MporpammupoBanus Ha C, a Takke o
CHHTAKCHCE PA3JIMYHBIX €0 KOHCTPYKIIMIA U MOMYTHO OYJeM CO3/1aBaTh KOJIbI
TSl KOHCOJIBHOTO TIPUIIOKEHHS puUC. 5.6.

DJIeMeHTbl MPOCTOM mporpamMmbl. JlaBaiilTe HEMHOro moOOIMKE
MO3HAKOMHMCSI CO CTPOCHHMEM KOHCOJbHOW mporpammel Hello World,
aHAJIOTMYHAs MPOorpaMMa HallMCaHO HAMH B TICPBO TeMe:

Ha41aao

Hello World!
Press an) key...

getch()

Puc. 5.6. bnok cxema 3anauu "Hello World"

3amaua 5.1. "Hello World"
/* IpocTermas KOHCOJIbHAsS nporpamda C++Builder.
BriBogmT Ha skpaH "Hello World" m xmeT, MHOKa
MIOJIBE30BATEJIE HE HAXMET JIOOYI KJIABMUILY .
*/
//====== Hello World ——-=——=———————=——————————————————
#pragma hdrstop
#include <stdio.h> //mns pa6borel ¢ ¢QyHKIMEr printf
#include <conio.h> //mnsa paborTe ¢ ¢oyHKUMEN getch

#pragma argsused

int main (int argc, char* argv[ ])

{

printf ("Hello World!\n");

printf ("Press any key...");

getch(); // OxmumaHue HaxaTHs KJIABMIINA.
return 0;

}

. EEf C:\Users\KOT\Desktop'Lab C++Builder\KonconsnbieMpua\ConsApph... EIEI&J

Hello World?
Press any key..._

Puc. 5.7 Pe3ynbTar BelogHeHU 3a1a4u 5.1.
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KommenTapun. Bot npumep kommenTtapus B ctuiie C, KOTOPBIA MOYXKHO
OBLIIO0 OBl MOMECTUTH B CAMOE HAYaJI0 UCXOTHOTO (aiia:

OH 3aHMMaeT, KaK BUJUTE, MATh CTPOK MHOTOCTPOYHBIX M €IIE CTPOKa
OOBIYHBIX KOMMEHTApUEB. A BOT KOMMEHTapuil B CTHIIE

C++i#include <stdio.h> //®astn, rme HaxomuTcs GyHKIMS printf.
B naHHOM cilydae KOMMEHTapHil pa3MeIleH B KOHIIE CTPOKU U MOSCHSET

CMBICJT PacHoJIO)KEHHOTO B HEH omepaTopa, MOJAPOOHO O KOMMEHTapHsX MbI
TOBOPWJIM M TIpH BbITTOTHEHHE paboThl Nel. [IpuBemeM coBeTHI Il CO3aHUS
KOMMEHTApUH.

Jlna co3oanusn u 0odasnienus Kommenmapuii:

He ecmasnaiime kommenmaputl, eciu 3mo 04e8UuoHO.

Kommenmupyiime ¢hynkyuu u enobanvhvie oantule.

He xommenmupytime nioxoii K00 npoecpammspi — nepenucviéatime e2o.
He oonyckatime npomugopeuve 8 npocpammHom Kooe U KOMMEHMAPUsIX

W e

K HEeMY.
5. B KommeHmapusx nposcHsilime ueni08eKy NpPOSPAMMHbIL KOO, a He
3anymuleaiime e2o.

JupextuBbl # pragma. CTpoKd HCXOJHOTO KOJa, HAUMHAIOIIMECS CO
3HaKa IIapn #, KOTOpbIE SBISIFOTCSA, KakK TMPaBWIO, OUPEKMUBAMU
npenpoyeccopa, T.e. YIpaBJstoT 00pabOTKON TEeKCTa MPOrpaMMbl €Ie J0 €ro
nepenayn  cCOOCTBEHHO  KOMIWJISTOPY  (CIoa  OTHOCSTCS  TEKCTOBBIC
MOJICTAHOBKH, BCTaBKa COJCPKUMOTO Jpyrux ¢ailioB M  HEKOTOpHIE
crienuaibHbie omnepainuu). JIupekTuBbl #pragma B 3TOM CMBICTIE SIBIISIOTCS
UCKJIIOYEHHEM, TOCKOJIbKY OHM aJpecOoBaHbl HEMOCPEICTBEHHO KOMIMISITOPY
U CIOyKaT IJisl Mepefadyd eMy pasiuyHbIX ykazanui. Hampumep, #pragma
argsused TOBOPUT KOMIMJISATOPY, 4YTO CJACAyeT TOJaBUTh  BbIIAYY
IPEeNyIPEKIAIIIET0 COOOIIEHNs O TOM, YTO MapameTpbl (PYyHKIIUU main ()
HHUKAK B HEW HE UCIIOJIb3YIOTCH.

Yacto auMpeKkTHBB #pragma SKBUBAJICHTHBI HEKOTOPBIM YCTAHOBKaM
KOMITWJIATOpA, 3aJaBaeMbiM B guanore Project Options. Hampuwmep,
YIIOMSIHYTBIE BBIIIE COOOIIEHHUSI O HEUCIIOMB3YEMBIX MapaMeTpax MOKHO OBLIO
OBl 3anpeTuTh, OTKPBIB 3TOT Auanor (Project | Options... B rI1aBHOM MEHIO) Ha
ctpanuiie Compiler u HaxkaB kHONKY Warnings..., ocje 4ero 0yJaeT OTKPbITO
OKHO CO CIHCKOM BCE€X BO3MOXKHBIX MPEAYNpPEkKACHUN; B HEM CIEAyeT
cOpocuth ¢iakok HarpoTuB coodmieHus “Parameter 'parameter’ is never used

(-wpar)”.
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[IpaBma, Tem cambpiM B TpoekTe OyAyT 3ampelieHbl BCE TaKHe
NpeaynpekIeHUs, B TO BpeMs Kak TUPEKTHBa argsused MO3BOJSIET YIPABIATH
UMY U1 KQKI0M U3 QYHKIHA B OTACTHHOCTH.

[TonpoOHee o #pragma u Apyrux AUPEKTHBAX MBI TMOTOBOPUM B
CIIETYIOIIUX TeMaXx.

JIMpeKTUBBI #include. HupextuBa  #include 3aMEHSETCS
MPENpoIeccOpOM Ha  COJAEPKMMOE YKa3aHHOro B Heil (aitma. 3to
3a201080uHble (aiinwbl ¢ pacpenueM *.h ms nporpamm C, a s C++ u C++
Builder pactmpenus *.cpp. Onu conepxatr nHpopMaIHo, 00eCICUUBAIOIIYIO
pa3leNbHYI0 KOMIWJIAIUIO — (DaliJloB  HMCXOMHOTO KoJa M KOPPEKTHOE
MOJKIFOUEHUE Pa3NIudIHbIX OnbmmoTtek. Mms (aiima MoeT OBITh 3aKII0UYEHO
a1M00 B YIJIOBBIC CKOOKHM (<> 3HAaKM MEHbIIE — OOJIbIIE), JINOO B OOBIYHBIC

nBoiHble KaBbldkd ('), OTH ciaydam pa3iMyaroTCs IOPSJIKOM IOMCKa
BKJTFOYaeMbIX (DalJIOB; €CJIM HCIIOJIh30BaHbI YIJIOBBIE CKOOKH, MOWCK OyIeT
CHavaja NPOU3BOJIUTHCS B CTaHAAPTHBIX Kataiorax C++ Builder, ecnmm
KaBBIYKH — B TEKYIIIEM KaTajore.

DOyHKuMsA main (). Ilocne Bcex [OHPEKTUB B IPOTPaMMe
pacrojioxkeHo ompenaenenre (pynkuuu main (). Kak yxe roopuioch, B
CTpOroM cMbIciie Jitobast mporpamma Ha C coAepKuT 3Ty (DYHKIMIO, KOTOpas
SIBIIIETCS €€ BXOJIHOM TOUYKOM, rmaBHOM (yHkimer. Omxnako B cpeae Windows
BMecTo main () wacto ucnoassyetcs WinMain().

OyHKIHSA main () — 3TO, KOHEYHO, YACTHBIN Cly4yal ¢hyHxyuu BOOOIIE.
OYHKIUU SIBISIOTCS OCHOBHBIMHU «CTPOMTEJIBHBIMU OJIOKaMI» MPOTPaMMBI,
Wi noonpozpammavu. OHU, B CBOIO OYE€pellb, CTPOSTCA U3 0nepamopos,
COCTaBISIIONTUX meno Gyukyuu. Kaknplii onepatop OKaHYMBASTCS TOYKOH C
3ansaToid (;). B obmiem Buge hopmaT GyHKIIUHM ONpeAesieTcsl TAKUM 00pa3oMm:

Boszeépawaemviiit. mun_ ums ¢yukyuu(cnucox napamempos)

{

// B OUIYPHHIX CKOOKAX S3aKJIOUEeHO TeJio QYHKIIUM,
// CcoOCTaBJIEHHOE U3 OTIEJILHEIX OIEepPaTOpPOB.
meno_@yHxkyuu

®OyHKIUS — EIWHCTBEHHBIH TUM moamnporpamm C, B oTiauuue, OT
s3bIKOB TiporpammMupoBanus PL-1, Modula, Pascal u ap., koTopslii pasinyaet
byukupn  w  mporexypel. Iloxm  mporeaypoil  OOBIYHO — IOHHMAKOT
HOAMPOrpaMMy, HE BO3BpaIlarollyto HUKakoro 3HadeHus. B C dopmansHO
mo0ast pyHKUMsS Bo3Bpamiaer kakou-nubo tum, xoTts B ANSI C stor Tun
MOJKET OBITh MyCThIM (VOid).
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B namem ciydae Teno (YyHKIUH COCTOMT U3 YETBIPEX OMEPaTOpOB,
NepBbIe TPU U3 KOTOPBIX SIBIISIIOTCS, B CBOIO OUYEPElb, 8bI308aAMU (YHKYULL
3HaueHusi, Bo3BpaliaeMbie (PYHKIUSIMU, 3/1€Cb UTHOPUPYIOTCS, T.€. QYHKIUU
BBI3BIBAIOTCS aHAJIOTMYHO Tporenypam si3bika Pascal u nmp. Ilpumensiemsbie
3ech (PYHKITUU COAEPKATCS B CTAHIAPTHOW (MCIIOTHUTEIBHON) OMOIMOTEKE
C.

IMapamerpsl ¢pynknuun Main(). [Mapamerper ¢pyakmmm main() cmyxar
JUIsL TIepefadyd MporpaMMe apryMEHTOB KOMAHJIHOM CTpPOKH, T.€. HMEH
daiinoB, KiIOYel, onuuid U BOOOIIE BCEro, YTO BbI BBOJAUTE C KIIABUATYPHI
nocie mnoackasku DOS, 3amyckas nporpammy. KonewyHo, mporpamma He
o0s3aHa BOCIPUHUMATh KaKUe-TUOO KOMaH/bl, YKa3blBa€Mble€ B CTPOKE
3amycka, OJIHAKO B JIOOOM ciydae (QyHKIMM main() MepenarTcs aBa
napameTpa — YHUCJIO apryMEHTOB/BKJIIOYAs MM, MOJ KOTOPBHIM 3amylleHa
nporpamMma (argc), 1 MacCUB yKaszaresiel (argv) Ha OTHEJIbHbIE apryMEHThI
(BBIZICJICHHBIE DJIEMEHThI KOMAHJHON CTpoku). 3aberasi BIepel, MpUBEIEM
puUMep, KOTOPBIN pacrevaTbiBaeT M0 OTAECTLHOCTH BCE “apryMEHTHI” CTPOKH,

BBG,Z[GHHOﬁ ITIOJIB30BATCJICM IIPH 3aIIYCKC

#include <stdio.h>
int main (int argc, char *argvl[])

{

int 1i;

for (i=0; i<argc; i++)
printf ( "%$s\n", argvl[i]);
return 0O;

}
Mel BCPHCMCA K HOI[O6HI)IM IMpuMepamM, Koraa Mbl HAYHCM BBIIIOJIHATH

NEeUCTBUS ¢ MacCUBaMHU. Tenepb Mbl 3aiiMeMcs 00Jiee MOCIeI0BaTeIbHBIM
M3y4YEHHEM OCHOB si3bIKa C.

IpeacraBiaenue nannbix B C. JliobGas mporpaMMa HamoMHUHAEM, TaK
Wik uHave, oOpabatbiBaeT dauusle. Hama mporpamMmka oOpabaThIBacT CBOU
naHHble — CcTpoky cooOmenus “Hello World!”, BeBogs ee Ha KOHCOJb
(MonuTop). PaccMoTpuM, Kakue BO3MOXHBI BapHaHTbl MPEICTABICHUS
uHdopmaruu B C.

Jlutepansl. Ilpexxne  Bcero, JaHHble  MOTYT  IPHUCYTCTBOBATh
HEMOCPEJCTBEHHO B TEKCTE MpOrpaMMbl. B 3TOM ciyyae OHM IpeCTaBIIsIOTCS
B BUIE JumepanvbHulx KoHcmanm. JluTepanbl ObIBAlOT  YKCIIOBBIMH,
CHUMBOJIBHBIMH U CTpOKOBbIMU. B mporpamme Hello World! Mbr mons3oBamuch
CTPOKOBBIMHU ~ JINTE€paJlaMH. IJTO —  TIOCIEAOBAaTEIbHOCTh  CHMBOJIOB,
3aKJIFOUEHHAs B JIBOMHBIC KABbIUKH.

CHMBOJIBHBIN JIUTEPAT CIY>KUT JUJISl MPEACTABICHUS OJUHOYHOTO 3HAKA.
DTO CUMBOJI, 3aKJIIOYEHHBIN B OJJMHOYHbIE KaBBIYKH (AIIOCTPO(BbI).
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YucioBble mUTEpaibl OBIBAIOT BEIIECTBEHHBIMHU (C TUTABAIOIIEH TOUYKOW) U
nenbiMid. B ciydae nenoro nurepana OH MOKET OBITh 3allMCcaH B JECSITUYHOMH,
BOCBMEPHYHON WIM  [IECTHAALATEPUYHOU CUCTEME  HCYHCIICHHS.
BemiecTBeHHbIN NHUTEpan MOACPKUBAET 3alUCh B AECATUYHOM (dopmate (c
MJIaBAONIEH TOYKOM) MM B SKCIIOHEHITUATBLHOM.

B tabmuue 5.1 nepeunciensl Bce yIIOMSHYThIE BBIIIE BUIbI JIATEPATbHBIX

KOHCTAHT U JaHbI COOTBETCTBYIOIINE IIPUMEPBI.
Ta6muna 5.1.

Jlurepan Onncanne IIpumepnl
CuMBOJIBbHBIN || OIUHOYHBIM CUMBOJL, 3aKJIFOUEHHBIN B aHOCTpO(bLI "W, &', '

HOCJ’IGI{OB&TGJ’ILHOCTB CHMBOJIOB, 3aK/IIOUEHHAs B " "
CTpOoKOBBIi 310 cTpoka \n
OObIUHBIE (ILBOI/IHBIG) KaBbIYKHU
JlecATUYHBIN — OC/IEeJ0BATEIbHOCTh umbp, HE 123 1999
HAYMHAOIIANACS C HyJIﬂ ’
BocbMepuuHbIii — MOCIIeA0BATENFHOCT U(P OT HYIIS 011 0177
Iemnbrit JI0 CeMEpKH, HaUMHaroLasics ¢ HyJs ’

[IlecTHaguaTepUUHbIA — MOCJIEI0BATEIBHOCTD

miectHanarepudHbix nudp (0 - 9 u A - F), nepen OX9A, Oxffff
K0T0p0171 crout 0X mmm Ox

BemeCTBeHH JlecaTHYHBIN — [umbpm] [mudps1] 123.,3.14, .99
OKCNOHEHIUAIbHbBIN — [umbpm Ele[+]-] uudpsr 3e-10, 1.17e6

MoOXXHO JaTh JUTEPaJbHON KOHCTAHTE HEKOTOPbIA HWACHTHU(PUKATOP
(uMms), ompedenuB €e B KauecTBE Makpoca mpemnpoiieccopa. I[locme storo

MO’»KHO BMECTO JIUTEpaja UCIOJIb30BaTh UMs. DTO OCOOECHHO yIOOHO B TOM
clilydae, KOTJa OJIHA M Ta K€ KOHCTaHTa BCTPEYACTCS B PA3IMYHBIX YaCTIX
MPOTPaMMBbI; HUCIIOJB3Ysl UMsI BMECTO JIUTCPAJIOB, BBl TapaHTUPOBAHBI OT
OIEYaTOK W, KPOME TOrO, ropa3/io MpoIle BHOCHTH B KOJ WU3MCHEHUS, €CIIU
3HAYEHHE KOHCTAHTBHI HYXHO MOIU(PHIMPOBATh. MaKpOChl OIMpPEICISIOTCS
IUPEKTUBOU Tpernporieccopa #define:

#define PI 3.14159
#define TRUE 1
#define FALSE 0
#define MAX 100

[Tpu 06paboTKe UCXOTHOTO KOJIa TIPETMPOIIECCOPOM BBIMTOTHSIETCS MPOCTO
TEKCTOBas TMOJICTAHOBKA: KaXXJ0€ BXOXKJICHHUE HMEHHM MaKpoca 3aMEHSETCS
COOTBETCTBYIOIIIMUM €My  JuTepajoM. Makpockl  Ha3bIBAIOT  TaKXkKe
CUMBOJIMYECKUMHU KOHCTAHTaMH (HE MyTalTe C CHMBOJIBHBIMH).
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BeTpoennsblie Tunbl JaHHBIX (cTanaapTHble TUnbl C). OnHAKO JaHHBIC
MOTYT HE TOJBKO BIMCBIBATBCS B TEKCT IPOTPAMMBI, HO M XPAHWUTHCS B
namsTH BO BpeMs ee BblloyiHEHUs. C (u3mueckoil TOUKM 3peHus Jodas
uHpopMalusi B NHaMSITH MAIIWHBI BBITJSAUT OJUHAKOBO — 3TO IPOCTO
MOCJIEIOBAaTEIbHOCTH HYJEH W €IWHHUL, CrPYNIHPOBAHHBIX B OAMTHI.
[ToaTOMY HamMYHBIE B MaMSATH JaHHbBIE JIOJDKHBI KaK-TO UHTEPIPETHPOBATHCA
IPOLIECCOPOM; 3TOM MHTEPHPETALMEN YIPaBISAET, ECTECTBEHHO, KOMITUJISTOP
C. Jhiobas wundopMammsi  paccMaTpUBAETCd  KOMIOWISITOPOM  Kak
IpUHAJUIekKaIIasi K HEKOTOPOMY muny Oanubix. B s3bIke UMEETCs] HECKOIBKO
6CMPOEHNbIX, WIA NpOCMbLX, TUIOB (BO3MOXKHBI U JpPYTU€ THIIBl JIaHHBIX,
HaIpUMep, OIpesessieMble Moyib3oBarenaeM). [IpocTeie TUIIBI epedrCiIeHbl B
Tabnuie 2.2. Mpy BBITOIHEHUS paboThl No2.

Ilepemennslie. [Ipy n3ydeHUM NpenbpIayIIMX TEM MBI BCTPEYAIUCH C
nepeMeHHbIMHU. MTak, mepeMeHHasl - OTAeNbHAs €IMHULA JaHHBIX, KOTOpas
JIOJKHA 00513aTE€JIbHO UMETh ONPENEIeHHbINA THI. J{JI1 XpaHeHusi, KOTOPOU BO
BpeMsi  pabOTbl  NpOrpaMMbl MBI  JIOJDKHBI,  BO-IIEPBBIX, OTBECTH
COOTBETCTBYIOILIEE MECTO B MaMsTH, a BO-BTOPBIX, WACHTU(ULIUPOBATH €€,
IIPUCBOMB HEKOTOpo€ umsA. Eciaum Mbl yKa3plBa€M THII M HEKOTOPBIN
uaeHTu@uKaTop (MMs) MPOUCXOAUT Tpolecc Oexnapayuu (WASHTUPUKAIUN
WIN OOBSIBIICHUS) TIEPEMEHHOM.

MMeHOBaHHAs €IMHULA TMaMsITH JJi1 XPAaHEHHs [aHHbBIX, 3HAYCHUS
KOTOPBIX B XOJI€ BBIMOJHEHUSI MPOrpaMMbl, MOTYT U3MEHSTHCS Ha3bIBAETCA,
nepemeHHoM. IIpexae yem ucnosib30BaTh NEPEMEHHYIO B IPOTPAMMHOM KOJIE
€€ HaJl0 ACKIapUpoBaTh (MACHTUPUIIUPOBATH U OOBIBUTH).

CuHTakcuc onepaTopa OObsIBICHUS MOXKHO OIKCATh MPUMEPHO TaK:
mun umsi_nepemennou [= unuyuanusupyiowee 3nauenuel/, ...];

HNmena IICPECMCHHBIX IIPH H€06XOI[I/IMOCTI/I MOI'YT UMCTb Ha4aJIbHBIC
S3HAYCHHUA, KOTOPBIMHU IICPCMCHHBIC UHUYUATIUIUPYIONICAL. Bot HeckonbkO

MIPUMEPOB:

short 1i; //OBBABJIEHUME KOPOTKOM II€JIOMH
IepeMeHHOM .

char quit = 'Q'; //HMuuimanmszaimsa CHUMBOJIBLHOM
rnepeMeHHO .

float fl1, factor = 3.0, f2; /* Tpu NepeMeHHEIX THUIA

float, omgHa M3 KOTOPEIX
UHUIIMATINBUPYETCS . */
Kak u mo6o#i apyroii oneparop C, OH OKaHUMBAETCS] TOYKOH C 3aIATOM.

Nunnuanusupyroree 3HadyeHue J0KHO ObITh TUTEpATbHON (MITH
CUMBOJIMYECKOW ) KOHCTAHTOM JIMOO BBIPAKEHUEM, B KOTOPOE BXOJAT TOJIHKO
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KOHCTaHThI. IHUIMaIM3anusi MPOUCXOAMT MPU CO3JaHUU IEPEMEHHON, OIMH
pa3 3a Bce BpeMsl €€ CyIeCTBOBaHUS (00 3TOM Mbl OyieM TOBOPUTH HUXKE).

TunusupoBaHHbIe KOHCTAHTBI. Pa3HOBHIHOCTBIO  NEPEMEHHBIX
ABISIFOTCSL  MUNUUPOBAHHbIE KOHCMAHmMbl. IJTO IIEPEMEHHBIE, 3HAYCHHUE
KOTOpPBIX (3alaHHO€ NpPH WHULHAAIU3ALMKM) HENb3sl u3MeHuTh. Co3naHue
TUMHA3UPOBAHHONM KOHCTAaHThl HUYEM HE OTJIMYAETCA OT WHULMAIU3aLuu
MEePEeMEHHOM, 32 HMCKJIIOYEHHEM TOTO, YTO IEpes OMepaTopoM OOBSIBICHUS
CTaBUTCS KIIFOYEBOE CJIIOBO CONSt:

const mun ums_xoncmanmet = 3uavenue [, ...];
Hampumep:
const double Ch Nep = 2.718281828;
Panee MbI IeMOHCTPHUPOBAJIH ONPEACICHUE CUMBOJIMYECKOW KOHCTAHTHI:

#define CH NEP 2.718271828

UeM oTnryaeTcst 3T KOHCTAHTHI? 3€Ch CIIEAyeT UMETh B BUY JIBA MOMEHTA.

Bo-niepBbIx, THIU3UPOBAHHASI KOHCTAHTA 10 CBOEMY CMBICITY OTHOCHUTCS
K KOHKPETHOMY THIY JaHHBIX, IIO3TOMY KOMIOMWJISATOP TE€HEPUPYET
COBEPILICHHO ONpPEACICHHOE TMPEACTaBICHUE JJIsi €€ 3HauyeHusd, a
MPEJICTaBJICHUE CUMBOJIMYECKON KOHCTAHTBI HE OMPEICIICHO.

Bo-BTOpBIX, UMSI CUMBOJIMYECKONM KOHCTAHTHI 3HAUUMO TOJBKO Ha dTare
MPENPOIECCOPHON O0pabOTKU HMCXOJIHOTO KOJa, MOATOMY KOMIMWJISATOP HE
BKJIIOYAET €€ B OTJIaJouHylo uH(popManuio oObekTHOro moayns. [losromy
HEJIb3S MCIOJIb30BaTh 3TO HMMS B BBIPAKCHUAX MpU OTIanake. Hampotus,
TUMU3UPOBAHHBIE KOHCTAHTHI SIBJIAIOTCS IO CYIIECTBY NMEPEMEHHBIMM, U HX
MMEHa JOCTYHHBI OTJIaauuKy. B cuiay STUX TNpUYMH MNPEANOYTUTEIbHEE
NPUMEHATH JJIsl TIPEJCTABICHUS IOCTOSHHBIX BEIWYMH THUIHW3UPOBAHHBIC
KOHCTaHTBI, a He Makpockl #define.

Onepanuu u BbhIpazkeHusi. Kak B maremaruke, Tak ¥ Ha s3bike C, a
TaKXe U B JIp. AITOPUTMUYECKUX SI3bIKAX U3 MEPEMEHHBIX, QYHKIINI U KOHCTAHT
MOYXHO COCTaBJISITh (POPMYJIbI, KOTOPHIE HA3BIBAIOT BbIPANCEHUAMU.

EnuncTBeHHOE OoTIMune BeipaxkeHui C++ 0T KOHBEHIIMOHATBHBIX (HOPMYJT
3aKJII0YAETCS B TOM, YTO HAOOp onepayuii, COCTUHSIIONMINX YWICHBI BBIPAKCHHUS,
OTJIMYAeTCS OT MPHUMEHSIEMOro, CKaxkeMm, B aireOpe. Bor oamn mnpumep

BBIpa)KeHI/IHI
aResult = (first - second * RATE) <<3

Onepanny  XapakTepU3YIOTCS CBOUM  NpUOpUMEmoM, ONPENEIIOIUM
MOpSIZIOK, B KOTOPOM TPOU3ZBOIAUTCS OILICHKA BBIPAKECHUS, W MPABUIOM
accoyuayuuy, 3aJarOIIMM HAIIPABICHHUE IOCIEAOBATEIbHBIX OLEHOK, HMIYLIUX
IpYT 3a IPYTUM ONEpPAIUil OTHOTO IPUOPUTETA.
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Kak u B 00buHBIX (opMynax, sl H3MEHEHHUS TOpSAAKAa OLEHKU
BBIP@KEHUSI MOTYT IMPUMEHSTBHCS KPYIJIble CKOOKHM (KCTaTH, B IMPUBEACHHOM
BBIPQKEHUM OHU MW3JIMIIHKM M BBEIEHBI TOJBKO JJI HAIJIAJHOCTH). 3HAK
paBEHCTBA 3/IECh TaKXKE SIBISIETCS onepayuell npuceausanus, KoTopas cama (U,
COOTBETCTBEHHO, BCE€ BBIPAJKEHHE B LIEJIOM) BO3BpallaeT 3HadeHue. B sTom
orimuue C oT APYyrux s3BIKOB, B yacTHOCTH Pascal, rae mpucBanBanue siBisieTcs
omeparopoM, a He omnepauueid. OnepaTopoM BBIPAKEHUE CTaHET, ECIH
MIOCTaBUTh MOCJIE HETO TOYKY C 3alsTOM.

B tabnuue 2.4. Mbl 3HaKOMUJIKCH C oTiepanusamMu si3bika C B opsake
yObIBaHus npuopureta. [lonosHum Halm 3HaHUS HEKOTOPBIMU
OJAPOOHOCTSIMH.

CemanTnka onepanuii. Heckosibko cioB 00 onepanusix, nepeyrciIeHHbIX
B Tabnuie 2.4. CMBICT U IPEICTaBIIEHNE HEKOTOPBIX U3 HUX OyJIET MPOSCHATHCS
B JAJIbHEUIIEM INpPU BBINOJIHEHUH 33JJaHUl U U3YYEHUU MACCHUBOB, CTPYKTYp U
yKa3aTeJeu.

Onepannu  npucBauBanus. Onepanus npucBamBanus (=) He
OpeCTaBiIsieT 0coObIX TpyAHocTedl. I[lpu ee BBINOJHEHUH 3HAUYECHUEM
IIEPEMEHHOM B JIEBOM YaCTH CTAHOBUTCS PE3yJbTAT OLEHKU BBIPAXKEHUS CIIPaBa.
Kak yxe roBopwioch, 3Ta oOmepanus camMa BO3BpalllaeT 3HA4YEHHE, YTO
M03BOJISICT, HAIPUMEP, HAaIUcaTh: a = b = ¢ = someVar;

[Tocne ucroTHEHHs TAaKOTO OINlepaTopa Bce TPpU NMEPEMEHHBIX a, b, ¢ moyyar
3HaueHue, paBHoe SomeVar. Uro kacaercs OCTalbHBIX JECATH Olepanuil
IPUCBAaUBaHUs, TIEPEUUCICHHBIX B Tabmuie 2.4., TO OHM TPOCTO CIIyXaT IS
COKpAIllEHHON HOTallMU MPUCBaUBaHUM ONPEeIeHHOTo Buaa. Hampumep,

s += i; DKBUBAJEHTHO s = s + i;

x *= 10; DKBHUBAJICHTHO x = x * 10.

IIpuBenenue tuma. Eciu B oneparope NMPUCBAWBaHUS TUIl PE3YJIbTATA,
MOJYYEHHOTO TPU OIIEHKE BBIPAXKECHUS B MNpPaBOM YacTH, OTIWYEH OT THUIMA
MEPEMEHHOM CJIeBa, KOMITWIATOP BBIMOJHUT aBTOMAaTUUYECKOE npuedeHue munda
(mo-aHramiicku typecast miam mpocto Cast) pesynbrata K THIY MEPEMCHHOM.
Hanpumep, ecin o1ieHKa BbIpaK€HUs 1a€T BEIIECTBEHHBIN pe3ysbTaT, KOTOPBIM
MPUCBAMBACTCS 1I€JI0M TEPEMEHHON, TO MApoOHas 4acTh pe3yjbTarta OyaeT
otOpoliieHa, mocie 4ero OyneT BBINMOJIHEHO MpucBamBanue. Hike mokaszaH u
oOpaTHBIN ciTydai IPUBEICHUS:

int p;
double pReal = 2.718281828;
p = pReal; // p nomyuvaer 3HaveHme 2
pReal = p; // pReal Tenepr paBHO 2.0
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B03MOXHO ¥ IPUHYIUTETHHOE MPUBEICHNE TUTIA, KOTOPOE
BBITIOJTHSICTCS IOCPEIICTBOM Onepayuu npugedeHust i MOXKET MPUMEHSITHCS K
TH000MY OTepaHIy B BRIPRKCHHUH, HATIPUMED:

p = pO + (int) (pReal + 0.5); // OxpyrseHue pReal

CrnenyeT UMETh B BH]Y, YTO OTIEpAIUs TPUBEICHUS THITA MOXKET
paboTaTh 1BOSIKUM 00pa3oMm:

Bo-niepBbIX, OHa MOKET MPOU3BOAUTH ACHCTBUTENBHOE MPEOOpa3OBAHKE
JAHHBIX, KaK »d3TO TMPOWCXOAWT TPH TNPHUBEACHUM IEJIOT0 THIA K
BEIIIECTBEHHOMY THUITY U Ha000poT. [lomydaroTcst COBEpPIIEHHO HOBBIC TaHHEBIE,
(U3NYECKH OTIMYHBIC OT UCXOIHBIX;

Bo-BTOpBIX, omeparius MOXET HUKaK HE BO3/ICHCTBOBATh HAa MMECIOIIHECS
JaHHBIE, a TOJBKO W3MEHITh WX UHTepIperanuio. Hampumep, eciu
nepeMeHHyto THra Short co 3HadeHueM -1 mpuBecTr k Tummy unsigned short,
TO JaHHBIC OCTAHYTCS TEMHU K€ CAMBIMU, HO OyIyT WHTEPIPETUPOBATHCS I0-
npyromy (kak 1enoe 0e3 3Haka), B pe3yjibTaTe yero Oy/1eT NoJIy4eHO 3HAUCHUE
65535.

[TpuBenenue TunoB B anroputMuueckux s3pikax C, C++ u C++ Builder
SBJISIETCSI OJTHUM U3 «CKOJIB3KUX KaMHEW», eclii HET 0CO00M HaJI00HOCTH, €ro
cieayer ero u3berarb.

CMmemanHble BbIpaxkeHusi. B apudmerndeckoM BBIPOKEHUU MOTYT
MPUCYTCTBOBATh OIEpaHABl PA3JIUYHBIX THIIOB — KakK Ieible, TaK |
BCIIIECTBEHHBIE, a KPOME TOTO, U T€, U IPYTUe MOTYT UMETh PA3IUYHYIO JJIUHY
(short, long u 1. 1.), B TO Bpemst kak 00a ormepanja Jito0oi apuGMeTHICCKOM
oIepaIry JOJDKHBI UMETh OJMH W TOT K€ THII. B Tporiecce OIEHKH TaKhX
BBIPOKCHUN KOMITUJISITOP CJIENYET alrOpuTMy T. H. 8038€0eHUsi Mumnos,
KOTOPBIHN 3aKJIFOYAETCSI B CJICTYIOIIEM.

Ha kaxioM 11are OIeHKH BBIPAKCHHSI BBITIOMHSICTCS OJIHA OTEparvs, M
MMEIOTCS J1Ba orepaHaa. Ecin uX THIT pa3iuyeH, onepaH] MEHBIIETO «paHTa
OKCTCHCHUBHOCTH» TIPUBOJMUTCS K THIY OoJiee «3IKCTEHCHBHOTO». Ilon
3KCTEHCUBHOCTBIO TIOHUMAETCS JAATIa30H 3HAYEHH, KOTOpPBIN
MOJIJICP)KUBACTCSA JaHHBIM THIOM. [lo BO3pacTaHWIO AKCTEHCUBHOCTH THITHI

CJICAYIOT B OU€BUIHOM IOPSIKE:
char short
int, long
float
double
long double
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Kpome Toro, ecnu B omepanuy y49acTBYIOT 3HAKOBBIM M 0€33HAKOBBIN
[EJIOYUCIICHHBIC THIIbI, TO 3HAKOBBIA OlEpaHj MPHUBOJIUTCA K 0€33HAKOBOMY
tuny. Pe3ynbrar Toxe Oyaetr 0e33HaKOBbBIM.

Bo u3bexxanue ommOOK HYXKHO TOYHO MPEACTABISATH cebe, 4TO MpHU
9TOM TPOUCXOJIUT, U P HEOOXOAMMOCTH MPUMEHSIThH OTICPAIUIO TTPUBEACHUS,
SBHO TIPE0OPa3yIONIyI0 TOT I MHOU OTIepaH/I.

@Oynknuu. DyHKIUSA, KaKk yXKe TOBOPUIIOCH, SBJISETCS OCHOBHBIM
CTPYKTYpHBIM 37eMeHTOM s13b1koB C, C++ C++ u Builder. Beire Mb1 yxe
MTOKa3bIBAJIU CUHTAKCUC OnpeoesieHus (DYHKYUUL:

Bosspawaemorii_mun umsi_ghynxyuu (cnucoxk_napamempos)

{

meno_¢QhyuKkyuu

1.

[logoOHass QopMa omucaHus CHHTAKCUCA SIBJISETCS HUCIHOJIb30BaHUE
dbopm bokyca-Haypa. DTo HeuTo Bpoje MeTasi3blka sl (opMain3aluu
MpaBWI, OMNPENCICHUN U Jp. KOHCTPYKIUMH SI3BIKOB MPOTrPaMMHPOBAHUSI.
Haneemcsi, 4To CMBICT HAmUMCaHHOTO JIOCTaTOYHO siceH. Kypcusom be3
npobenos  00O3HAYAIOTCS  CUHTAKCHYECKHE  DJIEMEHTBHI,  UMEIOIINe
caMOCTOSITeNIbHOE 3HaueHue. Hampumep, cnucok napamemposg SBISIETCS
OTJICJIbHOM CHHTaKCUYECKOW €IWHUIIEH, XOTSd OH o00yiajlaeT COOCTBEHHOM
BHYTPEHHEN CTPYKTypod. MOKHO OBbUIO OBl PACKPBITH €r0 ONpEIeTICHUE

MPUMEPHO TaK:

CnmMcoK  rnapaMeTpoOB:
Void
OOBsABJIEHME napameTpa /[, OOBABJEHME NapaMerpa. .. ]
Hanee TpeOOBAIOCH OBl PaCKpBIThH CMBICTT AJIEMEHTa

oObsiBeHre mapamerpa u T. A. (Heckonbko cTpok moja ompenenseMbiM
MOHSATHEM TTOKA3bIBAIOT PA3JINYHBIC BAPUAHTHI €TI0 PACKPHITHS. )
HeoOs3aTenpHble  37€MEHTHl MOMEINAIOTCA B KBaJpaTHbIE CKOOKH.
B3anMouckitouaromume BapuaHThl OTACNSIOTCS APYT OT JIpyra BEPTUKAIBLHOMN
yepToi (Hampumep, [+ | -] o3HAYaeT: “37eCh MOXKET CTOSATh JUOO ILITI0C, OO0
MUHYC, TU00 BOOOIIEe HUYero"). MHOroTroune moka3bIBaeT, UYTO MOCIEAHUIMA
CUHTAKCHUYECKHI SJIEMEHT MOKET TIOBTOPSTHCS MPOU3BOIBLHOE YUCIIO Pa3.

Teno QyHKIMM COCTOMT W3 OMEPATOPOB, KAXKIBIA W3 KOTOPBIX
3aBepuIaeTcs TOUKOM C 3amsTod. 3aMeThTe, YTO caM 3aroyIoBOK (YyHKIIMH (€ro
WHOT/Ia HA3bIBAIOT CUZHAMYPOIL) HE COJICPKUT TOUKHU C 3aISATOM.

Onepamop 6 C mooicem 3anumams 00HY Ul HECKOILKO CMPOK, Nepexoo Ha
CLEOVIOUYI0 CMPOKY € MOYKU 3PEHUSL KOMAUTISIMOPA IKGUBALEHINEH NPOCTNOMY
npooeny.

170



[Tomumo ompenenenus st (QPYHKIIMU OOBIYHO THINETCS TaKXKE €€
00vs6IeHUe, WA npomomun, KOTOPBIN pa3MeIIaeTcsl B 3aroJioBOYHOM (aiiie u
CITY)KUT JIJI POBEPKU KOPPEKTHOCTH OOpalieHui K PyHKIIUK MPH pa3aeabHOM
KOMITWJISIITUK UCXOJHBIX (haitsioB. [IpoTOTHIT MACHTHYEH 3arojloBKY (YHKITUH,
HO 3aKaHYMBAeTCS TOUKOH C 3amsaToi. Teno PyHKIMHU OTCYTCTBYET:

BO3BpallaeMEl THUII MMS QYHKLMM (CIOMCOK IIapaMeTpOB) ;
OYHKIMM TMUIIYTCA JJisI TOTO, YTOOBI MOXHO OBLIO HX 6bi3bl8aMmb B
Pa3IUYHBIX MECTaX MPOTpPaMMBI. Bbl308 (hyHKyuu SBISACTCS BBIPAKCHHEM H
MPUHAJICKUT K THILY, YKa3aHHOMY B €€ OIPEAEIICHUN; OH UMEET BU/I
uMsa QYHKLMM ([IapaMe TPE)
B napaMeTPEl :

Iy CTO
napamerp /[, napamerp...]

[TapameTpsl, Ipu BBI30BE (DYHKIIUH, HA3BIBAIOT apTyMEHTaMHU.
3HaueHue, BoO3BpamaeMoe (YyHKIHMEW, MOXHO WrHOPUPOBaTh, T.€.
UCIOJIb30BaTh (DYHKIIMIO B Ka4€CTBE MPOIICTYPHI:

DoSomething(argi, arg2);

MBI Tak ¥ IOCTyIaIU, KOTJ]a BEIBOJMIIM HA IKpaH COOOIIeHUs PyHKIUEH
printf().

Dyukyus, 6 C moocem umems nepemerHoe Ui, mounee, HeonpeoeienHoe
yucio napamempos. B omom cayuae 3a nocreOHum  00sa3amenbHbIM
napamempom 8 3a20n08Ke (QYHKyuu ciedyem muozomouue (...). 110006HbIM
obpazom obvassemces hynxkyus printf:

int printf (const char *format, ...);

Heonpeoenennoe uucno napamempos ozuauaem, umo KOJIUYECMBO U MUn
0elicCmBUmMenbHblX aAp2YMEeHmMo8 6 6bl308e OOJICHO MaK Uau uHave et
coobwamscs, Kak 3mo u npoucxooum e ciayuae Printf() — mam uucno
apeyMeHmo8 Onpeoensemcs no Yuciy cneyugukamopos 6 cmpoke opmama.
Teno @ynkyuu ¢ nepemeHHbIM YUCIOM NAPAMEMpPO8 OO0NHCHO  OblMb
Peanu308aHo Ha s3blKe accemonepa uil, 03MONCHO, NPU NOMOWU KAKUX-O He
8NOJIHE “3AKOHHBIX "~ yXUWpeHuu.

[Toxa MBI MMeNH J1e710 BCero ¢ TpeMsa GyHKUUAMU: main (), printf ()
u getch () . Jlapaiite moOmmke mo3HakoMuMcs ¢ printf () u apyrumu
GbyHKIIMSIME BBO/IA-BBIBOJIA CTaHAapTHOM Oubamorexu C.

BBox u BbIBOg B C. Printf () sBisercs ¢yHkuuei craHgapTHOR
OMOMMOTEKM C TEPEeMEHHBIM YHMCIOM aprymMeHToB. OHa Bcerjga MMeEET, II0
KpaiiHel Mepe, OJUH apryMeHT — CHMpOKY hopmama, 4daiie BCEro CTPOKOBBIM
autepan. CTpoka MOXKET COJAEpKaTh cneyuguxamopvl npeoopa308aHusl.
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OyHKIMS CKAHUPYET CTPOKY U MEPEAAET €€ CUMBOJIBI HA CIMAHOAPMHbIIL 8b1600
IpOrpaMMbl, IO YMOJYaHUIO KOHCOJIb, TIOKa HE BCTPETHT crHenuduxarop
npeoOpazoBaHus. B 3ToM ciayyae printf () HMIIET TOMOJHUTEIbHBIA apryMeHT,
KOTOPBI (pOpMaTHPYETCsT M BBIBOJUTCS B COOTBETCTBHH CO CleHU(DUKAIHEH.
Takum  oOpa3oMm, BBI3OB printf() JODKEH  COIEpXKaThb  CTOJBKO
JOMOJHUTEIBHBIX apPTYMEHTOB, CKOJBKO CIEHU(PUKATOPOB IMPeoOpa3oBaHUA
HMMEETCsl B CTpOKE popmara.

Cnennduxanusa npeodpazoBanusi. CuHrakcuc  crenupukaropa
npeoOpa30BaHUs UMEET TaKOW BUI:

% [dmarmn] [none] [.TouHOCTE] [PasMep]cuMBOS THIIA
Kak BuauTe, 00s3aTeNbHBIMH JJIEMEHTAMH cHeluukaTopa sBISIOTCS

TOJBKO HAYaJIbHBIM 3HAK TIPOIICHTAa ©M  CHUMBOJ, 3QJalOUIANA  THII
npeobpazoBanus. B Tabmuie 5.2 mnpuBeaeHBl BO3MOXKHBIE BapHaHTHI
AJIEMEHTOB CELU(PUKALIIH.

Tabmuna 5.2.
JuemeHnT | CuMBoOJI AprymeHr Onucanue
¢mar - BbIpOBHATH BBIBOJI IO JIEBOMY Kparo MOJISI.
0 3anoMHUTh CBOOOHBIC TTO3UIMH HYJISIMUA BMECTO
poOEIIoB.
+ Bcerna BEIBOAUTH 3HAK YKCIA.
npoden BriBectu npoben Ha MecTe 3HaKa, €CIIU YUCIIO
I0JIOKUTETIBHOE.
# BriBectu 0 mepen BocbMepuuHbIM win OX miepe
HIECTHAALIATEPUYHBIM 3HAYEHUEM.
nosie YHUCIIO MuHuMalbHas! IMUPYHA TTOJISI BBIBOIA.
TOYHOCTb YUCIIO0 CTpoKHu—MaKCUMaJIbHOE YHCIIO BHIBOJMMBIX

CHUMBOJIOB; JJISl IIEITBIX — MUHUMAaJIbHOE YUCIIO
BBIBOJIUMBIX ITUGD; IS BEIIECTBEHHBIX — YHCIIO
udp 1poOHON YacTu.

pazmep h APTryMEHT -- KOPOTKOE LIEJIOE.
1 ApryMeHT — JIJIMHHOE IIEJI0E.
L AprymenT umeet tun long double.
CHMBOJT d enoe dopMaTHpOBaTh KaK JECITUIHOE MET0e CO
TUTA 3HAKOM.
i LIENI0E To ke, uto u d.
0 enoe dopmaTrpoBaTh Kak BOCbMEPHYHOE O€3 3HaKa.
U 1esnoe dopMaTupoBaTh KaK JACCITHIHOE O3 3HAKA.
X [eynoe ®opmaTUPOBATH B NIECTHAALATEPUIHOM B

HUXXHCM pETUCTPC.
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X enoe ®opmaTUPOBATh B NIECTHAALIATEPUIHOM B
BEPXHEM PETUCTpE
f BCIIIECTBEHHOE Berectennoe B popme [-]dddd.dddd.
e BelecTBeHHoe |  BemectBennoe B ¢popme [-]d.dddde[+|-]dd.
E BEIIIECTBEHHOE To ke, uTo u e, ¢ 3aMeHoi1 ¢ Ha E.
é BenlecTBeHHoe | Mcronb3oBars Gpopmy f uinu € B 3aBUCUMOCTH OT
BEJTMYMHBI YMCIIA U ITHPUHBI TTOJIS.
G BELIECTBEHHOE To xe, uto u g — HO popma f nnm E.
c, CUMBOJI BoiBecTH 0JUHOYHBINH CUMBOIL.
S CTpOKa BriBectu cTpoKy.
i yKazaresib ApPrymMeHT — yKa3arejb Ha IEPEMEHHYIO TUIIa
int. Kyna 3anucpiBaeTcsi KOJIUYECTBO
BBIBE/ICHHBIX CHMBOJIOB.
p yKazarenb BriBecTu ykazatens B BUIE
mecTHaaunaTepuaHoro yuciaa XX XXXXXX.

Kaxk BUAUNTC, qbﬂaeu 3aJ1a10T «CTWJIb» IPCACTABJICHUA YMUCCI Ha BBIBOJC,

nojie W MOYHOCHMb OIPEICISAIOT XapaKTEPUCTHKH IOJIsA, OTBEJACHHOTO IIOJ
BBIBOJI apryMEHTa, pasmep YTOYHSET THUI apryMEHTa U CUMEO0J_Mmund 3aaacT
COOCTBEHHO THI mpeoOpa3zoBanus. Crheayromuid OpuUMEp IOKa3bIBacT
BO3MOXHOCTH (opmatupoBanus pyHkiuu printf(). CoBeryro He MOJICHUTHCS U
MOJKCIIEPUMEHTHPOBATh C JTHUM KOJOM, MEHssS (JIark M IMapaMmeTphl IOJIs

BEIBOJIA.

3ananme 5.1. IToctpoiiTe camocTOsATENBHO OJIOK — CXEMY allTOPUTMA K

3agaue 5.2.

3agaua 5.2. Bo3moxknoctun ¢pynxnmmu printf ()

/*

** Printf.c: JemoHCTpanms QopMaTHMpOBAaHMS BEBOIA HAa KOHCOJIb

** pyHkIMer printf ().
*/

#pragma hdrstop
#include <stdio.h>
#include <conio.h>
#pragma argsused

int main(int argc, char *argv|[])

{
double p = 21982.91028;

int j = 255,a=6,b=-90,c=0xab82,d=01756;

short t=32,u=-32767,r=-1;

long 1=-31L,m=-567,n=12345643;

unsigned int ua=225, ub=0xfa, uc=-5764;

char sl1[] = "Type of integer formatting:";

char s[] = "Press any key...";

/*BriBecTM 4 I1MdppE,; BEBECTM 00S3aTeJILHENI BHAK: */
printf ("Test integer formatting: $13.4d %$+8d\n", 3, J3):
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/*BEIBECTM [IO JIEBOMY KpPAamw CO S3HAKOM; S3alOJIHUTE HYJISMuU: */
printf ("More integer formatting: $%-+13d % 08d\n", Jj, 7J);
printf ("Test octal and hex: %$#130 %$#8.6x\n", J, 7J);

printf ("\nTest e and f conversion: %13.7e %8.2f\n", p, p)

/*MleyaTh MNEePEeMeHHHBX Tula int a=6,b=-90, c=0xab82,d=01756,
KakK OeCATUYHLIX LEeJIkX */
printf ("\n%s", sl); /* BrlBecTu CTPOKY INOICKA3KM. */
printf ("\nShow int: a=%d\t b=%d\t c=%d\t d=%d\n", a, b, c,
d) ;
/*MleyaTh MNEePEeMEeHHHBX Tulna short t=32,u=-32767,r=-1%*/
printf ("Show short: t=%d\t u=%d\t r=%d\n", t, u, r);
/*MleyaTs OepeMeHHHX Tuna long 1=-31L,m=-567,n=12345643%/
printf ("Show long: 1=%1d\t m=%1d\t n=%1d\n", 1, m, n);
/*TMleuaTs NepeMeHHBXx Tuia unsigned int ua=225, ub=0xfa,
uc=-57604,
KakK OeCATUYHEIX LeJkxX */
printf ("Show unsigned int: ua=%ul\t ub=%u\t uc=%u\n", ua,

ub, uc);
printf ("\n%s", s); /* BrBecTu CTPOKY HNOILCKAa3Ku. */
getch () >

return O;

}

- ==

B C\Users\KOT\Desktop\Lab C++Builder\KonconsHuiepuaiCo ns.ﬂ.pp\.CnnsOut\Projecﬂ.exe‘ pa— @El-z_hj

Tezt integer formatting: m255 +255 "
More integer formatting: +255 anon255
Tezt octal and hex: a3?? Ox00f £

Test e and f conversion: 2.1982%710e+04 21982.91

Typesz of integer formatting:
Show int: a=6 h=-20 c=43206 d=1006
Chow short: t=32 u=—3276%7 =—1

r=
Show long: 1=-31 m=—5%67 n=12345643
Show wunzigned int: wa=225 ub=250 uc=4294261532

Pressz any key...

E = - i —— -

Puc.5.8. [lemonctpanus BozmoxHoctedt gpynkmuu printf().

Escape-nmocienoBarejibHOCTH. B cTpokax si3eika C 11 mpeacTaBiacHUs
CIICMAIBHBIX (HAIpuMep, HeleuaTaeMbIX) CUMBOJIOB HCITOJIL3YIOTCS €Scape-
nocned0o8amenbHOCmuU, COCTOSIIINE U3 0OpaTHON JPOOHOM YepThl, 32 KOTOPOU
CIIeIyeT OJIMH WJIM HeCKOJIbKO cMMBOJIOB. (Ha3zBaHue MOSIBUIIOCH 110 aHAJIOTHN
C KOMaHJaMH YIpPaBJICHUS TEPMHHAJIOM WM TPHHTEPOM, KOTOpPHIC
JNEUCTBUTEIBLHO TPEACTABISIN COOOM TOCIIEIOBATEIBHOCTH TIEPEMEHHOM
JUTMHBI, HaunHaromumecs ¢ koga ESC.) B npuBegeHHBIX mpuMepax (yHKIIHH
printf() BeI y»e BcTpeyalnuch ¢ OJHOW TaKOW MOCIEI0BAaTEIbHOCTBIO — \N.
Cama obOpaTHas Kocas yepTa Ha3bIBaeTCs €SCapPe-cumB010M.

B T8.6J'H/II_IC 3 H€p€‘lI/ICJI€HBI BO3MOXKHBIE€ €SC-TIOCIIEA0BATECIIHLHOCTH.
Tabmuna 5.3.
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IHocnenon

a- HasBanmue Onucanue

TeJILHOCTH
\a 3BOHOK [TomaeT 3ByKOBOI CUTHAJL.
\b BosBpar Ha mar BosBpar kypcopa Ha 0J{HY TIO3HIIMIO Ha3a/l.
\f [TepeBon cTpaHUIBI HaunHaet HOBYIO CTpaHHILY.
\n [TepeBon cTpoku HaunHaet HOBYIO CTPOKY.
\r BosBpar kaperku BosBpar kypcopa k Hadaiy TeKyIei CTPOKH.
\t TaOynsmus [Tepexon K ciaenyromiei MO3UIuU TaOyIISIUN.
\v BeprukanbHas TaOynsus [Tepexoa Ha HECKOIBKO CTPOK BHH3.
\\ BeiBouT 00paTHyto 1poOHYIO 4epTy.
\' BreiBonut anoctpod (oIMHAPHYIO KaBBIUKY).
\" BbIBOIUT KaBBIUKY (IBOMHYIO).

Kpome Toro, €SC-mociie1oBaTeIbHOCTH MOTYT MpeacTaBiIsaTh cuMBoJIbl B ASCII-
KOJIe — B BOCBMEPUYHOM WJIM IIECTHAIATEpUIHOM (popMarte:

‘ \000 OT 0o1HOM 710 TPEX BOCBMEPUYHBIX (PP MOCIIE €SC-CUMBOJIA.

| \xHH mm \XHH | Opna wiun aBe 1IecTHaAATePHUUHBIX MUMPHI TOCIIE eSC-CUMBOJIA.

MOyHKIMU BBO/IAa CTPOKU — scanf () M gets () .B s3pike C ns BBoga
uMeeTCs «3epKaibHbI nBoMHUK» Printf() — dynkuus scant(). dyHkus
YUTAET JAAHHBIE CO CMAHOAPMHO20 66004, TIO YMOIYaHUIO — KJIaBHATYPHI.
Ona Tak xe, kak u printf(), mpuHrMaeT cTpokKy ¢opmara ¢ HECKOIbKHMHU
cnenudukaTopaMd  MpeoOpa3oBaHUsT U HECKOJIBKO  JTOMOJHUTEIbHBIX
napaMmeTpoB, KOTOPBIC JODKHBI OBITh adpecamu TIEPEMEHHBIX, Kyaa OymyT
3anyrcaHbl BBEJACHHBIC 3HAUCHHS.

B s3p1ike C (yHKOHMS HE MOXXKET M3MEHSATH 3HAYCHHE IMEpPEIaBacMbIX CH
apTyMEHTOB, TIOCKOJIbKY €W TepedacTcss TOJbKO BpPEMEHHAs  KOTHS
COJICP)KUMOTO COOTBETCTBYIOIICH IEPEMEHHOM, T.K. HET aBTOMATHYECKOTO
MEXaHu3Ma TIepe/layu MO CChUIKE. DTO Ha3bIBaeTCs Tepeaadeii mapaMmerpa o
3HaueHnt0. YToObl mepenaTh u3 (QYHKIIMHM HEKOTOpOe 3HAYCHHE dYepe3
nmapameTp, €€ BBI3BIBAIOT C YyKa3aTeJeM Ha TNepeMeHHYI (Tpy0o roBops, ee
aapecoMm), momiIekailyro Moaudpuxarmuu. DOyHKIUS HE MOXKET HW3MEHHTH
NEpEAAaHHBIN €M apryMeHT, T.€. CaM aJpec, HO OHAa MOXET 3alucaTh
uH(popMalMio B MaMsITh MO ATOMY ajpecy. AApec MOoJydaroT C TMOMOIIbIO
oneparuu &, HanpuMmep, SaVar. [loapobHee Mbl 00CyIUM 3TO, Korja OyaeM
TOBOPUTH 00 yKazaTemsX.
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[TpuMepoM BBI30Ba scanf () MOXKET CIIY>KUTh CIEAYIOIUI GparMeHT
koja: Intage;
printf("Enter your age: ");//3anpocums 6600 so3pacma nonrvzosamensi.
scanf ("%d", &age); // Ilpouumams 66edennoe uucuo.

@DyHKIMS BO3BPAILAET YUCIIO YCHEIIHO CKAHUPOBAHHBIX MOJEH, KOTOPOE
B MPUBEJIECHHOM (pparmMeHTe urHopupyercs. [Ipy HE0OOXOIUMOCTH BBl MOXKETE
HaiiTi mosHyio nHdopmanuio o scanf () B onepatusHoii cripaske C++Builder.
OpHako clemyeT cKaszaThb, YTO MPOTPAMMHUCTBI HE JIOOSAT 3Ty (QYHKIUIO U
MOJIB3YIOTCSL € oueHb penako. [IpuymHa B TOM, YTO OIE€YaTKa IMPU BBOJE
(ckaxeM, Hanmuuue OYKBHI B TIOJIe, MPEAIOJArarolieM BBOJ YWCiIa M T. II.)
MOXET TPUBECTH K HENpeACKa3yeMbIM pesynbraram. KoHTpomnpoBaTh
KOPPEKTHOCTh BBOJA M OOECHEUNTh aJEKBATHYIO PEaKLHUI0 MpOTrpaMMbl Ha
ommOKy mpu pabore co scanf () moBompHO cnoxHO. I[loaTomMy wYacrto
IPEANOYUTAIOT POYUTATH LEITUKOM BCIO CTPOKY, BBEACHHYIO I10JIb30BATEIEM,
B HEKOTOpbIM Oydep, a 3aTeM CaMOCTOSTENBHO JEKOJAUPOBATH €€, BBIICIASA
OTJIETbHBIE JIEKCEMBI U Mpeo0pasysi X B COOTBETCTBYIOIIME 3HaUeHuA. B aTom
Cllydya€ MOXHO KOHTPOJUPOBATh KAXKIBIM OTHEIBHBIM IIar mpouecca
npeoOpa3oBaHMUs.

BBoJ1 cTpOKM C KJIaBUATyphl IPOU3BOAUTCA PYHKIUEN gets ()

char s[80] ;

gets (s) 7

Bydepom, B KOTOpBII moMemiaeTcsi BBEJIEHHAs CTPOKA, SIBISETCS 311€Ch
CHMBOJIbHBIA MaccuB s[ |. O MaccuBax 4yTh MO3K€, MOKA K€ CKa)XEeM, YTO B
JaHHOM cllydae orpejensercss Oydep, HOCTaTOUYHBIN ISl XpaHEHHs] CTPOKU
JUIMHOM B 79 CUMBOJIOB — Ha €JUHMIY MEHbLIE, YeM OObSBIICHHAs JJIMHA
maccuBa. OpHa JONOJIHUTENbHAS NO3UIMSA HeoOXoauma JUisl XpaHEHUs
MpU3HAaKa KOHIA CTPOKH; Bce CTpOKH B C JOJKHBI OKAHUMBATHCS HYJIb-
cuMBoJIoM \0, 0 KOTOPOM MPOTPAMMHUCTY, KaK MPABHIIO, 3a00TUTHCS HE HYKHO.
@yHKIMKU 00pabOTKU CTPOK CaMU PaclO3HAIOT 3TU CMMBOJBI WK, Kak gets(),
ABTOMATUYECKU JI00ABISIIOT HYJIb-CUMBOJ B KOHEI[ CTPOKH-PE3yJbTaTa.
@yHkuus gets() BO3BpallaeT JaHHBIE 4Yepe3 IapaMeTrp, IOATOMY, Kak
rOBOPWJIOCH BBIIIE, € HYXHO IepefaTh B KadyecTBE IMapaMerpa ajapec
COOTBETCTBYIOILIETO CUMBOJIBHOTO MaccuBa. Onepanus B3sATUS aapeca, OJHAKO,
3lech HE HYXKHA, MOCKOJIbKY WMsi MaccuBa (0e3 wmHaekca) camMo 1o cebe
ABJISIETCSl yKa3aTeJleM Ha Hayajlo MaccuBa. 3alerasi BOEpel, CKaXKeM, 4TO
NOKa3aHHasi HOTallKsI SKBUBAJICHTHA

gets (&s[0]);

// ApTyMeHT - yKas3aTeJlb Ha HauvaJibHBI SJIEMEeHT MaccHuBa
S.
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Jlnst mpeoOpas3oBaHusl CTPOK, COAEpXKAIMMX IU(POBOE MPEACTaBICHUE
YKcell, B YNCICHHBIC THIIBI JaHHBIX MOTYT MPUMEHAThCS GyHkiuu atoi(), atol()
u atof(). Ouu nmpeoOpa3yrT CTPOKH COOTBETCTBEHHO B IIEJIbIC, JIJTMHHBIC IICIIbIC
U BEIICCTBCHHBIC 4Hcla (TUIBI int, long # double). BxogHas crtpoka
MOXKET COJIepKaTh HadallbHbIe MPOOENbl; MEPBBIA BCTPEUEHHBIH CHMBO,
KOTOPBIN HE MOKET BXOJIUTh B YUCJIO, 3aBEPIIAET IpeoOpa3oBaHue.

[Tporotumbl 3TUX QYHKIMEA HaxoaaTcs B ¢aiine stdlib.h.

3agaua 5.3. Ilpumep co3nanuss GyHKUIMU. [Tonw3oBaremnto
mpeasaraeTcsi BBECTU MM (B MPOU3BOJBHOW (POopMe — TOJIBKO UM, UMS H
damMunuio u T. 1.), a 3aTeM HoMep TelieoHa, MPOCTO KaK /-3HAYHOE YnCIo Oe3
npobenoB  wim  gepucoB. Ilocne 3Toro mporpamMma  pacnedarblBAaeT
MOJIyYeHHbIE TAHHbIE, BBIBOJSI HOMEp TenedoHa B Oosee NpUBBIYHOM (popmaTe

(puc.5.9).
Frs
THITBI IepenaroIg
mapaMeTpoR QyHKINH:
w — — — —| ® yxasarens Ha Maccue Oﬁwﬁﬂlﬁglgc;ggllﬂomﬂﬁe
o F o .
[N CHMEOIOE — *Duffer; char s[80], name[80]
Convert (char,lond) & [UINEHHOE LEeIoe
YHCIO — Num,

¥
ly —_— / Enter name /
BrimonHA0TCS

JIoKansHEIE [IEPEMEHHBIE

eIO9HCIIeHHO. .——‘L"——
OIIEIyPEL
- Ip ) yP , 3; | nenenne, u menenue gets (name)
int grpl, grp<, grps; +n| C OCTATEOM. ¥
4 | —
u
gTp3-nums100; / Enter phone rlumber/

num/=100; - 1< e mochnenHue UHGPEL.
r "
Y

grp2 = num % 100; |- [Be cpenHHe HHOPEL

l’ " number = atol(s)
1 / 100 y
rpl = num PR
grp i TpH cTapimne THOPEL convert (s, number)
3alHCE B MacCHE, / BEeIBOL pe3yIbTaToOR /
ampecyeMEIi ykazaTeleM

buf mo dpmary

getch ()

Konen

Puc. 5.9. ®yHkuus convert (char, long) A 3amaun 5.3.

/*
** Convert.h: [Ipumep OyHKUMM, Opeobpal3ylllel UdUCIIO
** B CTPOKY ClHeluMaJibHOTO Buma. */

#pragma hdrstop

#include <stdio.h>

#include <stdlib.h>

#include <conio.h>

/* Iporormun QyHKIMM */
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void Convert (char *buffer, long num);

#pragma argsused
int main(int argc, char* argv|[])
{
long number;
char s[80], name[80] ;
printf ("Enter name: "),
gets (name) ;
printf ("Enter phone number: ");
gets (s) ;
number = atol (s);
/* IlpeobpazoBaTe HOMEP B OOBIYHYKHD ¢opMmy. */
Convert (s, number);
/* BeiBECTM pesysbTar. */
printf ("\n%-30s %$10s\n", name, s);
getch () 7
return 0;
}
/* OnpenesneHue byHKUUM */
void Convert (char *buffer, long num)
{
int grpl, grp2, grp3;
grp3 = num % 100; // IBe mocmenHme LUQPEH.

num /= 100;

¢

grp2 = num % 100; // JBe cpenHme HUGPE

grpl = num / 100; //Tpm crapume 1mdpe npeodpaszoBaTb B CTPOKY.
sprintf (buffer, "%$03d-%02d-%024d", grpl, grp2, grp3) ;

}

-

B C\Users\KOT\Desktop'lab C++Builder\KonconsreeMpun\ConsApptConsOut\Projectl exe - @El_z_hj
e —

Enter name: Ivan Petrvich Muchomorovw
Enter phone numbher: 333222111

ITvan Petrvich Muchomorou 33322-21-14

Puc 5.10. IIpoepamma Convert. BeiBog HoMepa TenedoHa
B OoJiee MpUBBIYHOM QopMmarTe.

®dynkius Convert() ommcana kak VOid ¥ He BO3BpaliaeT 3HAYCHUS,
BCJICJICTBHME YEro B €€ TeJe MOXKHO OMYCTUTh omepaTtop return. (omepartop
return CIy>KuT JJIs BO3BpaTa 3Ha4eHUs (DYHKIIMU B BBI3BIBAIOIIYIO MPOTPAMMY.)
Omna npeoOpazyeT nepeaaHHblid el TeneoHHbII HOMEp (BTOPOM mapameTp) u
3alUChIBACT €r0 B YKa3aHHBIM CTPOKOBBIM Oydep (mepBbiii MmapameTp).
LlenTpanpHbIi MOMEHT IIpe0Opa3oBaHusi — pa3OueHue HoMepa Ha TPYIIbl —
ABIISIETCSL TOBOJILHO XapaKTEPHBIM MIPUMEPOM MPUMEHEHUS ONEepaluid 1eIeHUs
C OCTAaTKOM.

Jns mpeoOpa3oBaHUsS TONYYEHHBIX TPYNI B CTPOKY BBI3bIBACTCS
¢ynkuus sprintf (). Ona coBepuienHo aHamormuHa ¢ynknuu printf () 3a
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HCKIIFOYCHHEM TOTO, YTO BMECTO BBIBOJIa HA KOHCOJIb 3aIHMCHIBAET PE3yJIbTAT B
CTPOKOBBIIA Oy(dep, ykazaHHBIN NIEPBHIM MTAPAMETPOM.

B ocHoBHO# mnporpamme, T. €. B (yukmmm main (), ucmoiab3oBaHa
¢ynkius atol(), mpeoOpasyrolias CTPOKY B JJIMHHOE LIEJIOEC.

B BepxHeii yactu ¢aitna Mbl momecTiin npototun ¢yakmum Convert()
Onpenenenne GyHKIIMUA MBI IIOMECTHIIA noce Main(), mo3ToMy MPOTOTHIT B
JAHHOM CiIy4ae HeoOXoauM — 0€3 Hero KOMIUJISTOP HE CMOXKET KOPPEKTHO
reHepupoBath Bb13oB Convert().

TIoovimooicum Hexomopvie npasuia OMHOCUMENTbHO NPOMOMUNOE U
onpeoenenul QyHKYull.

o DyHKYUU CcmaHOapmuvle, U onpeoeisiemvle NONLI0BAMENEM MOAHCEM
8038pawamv 3HAYEHUe NPAKMU4ecKUu 106020 Muna Uil He 8038Pauams €20
goobuje. B nocneonem cnyuae gpynkyus onucvieaemes kax Void.

o DyHKYUA MOdICEm He umemv napamempos. B smom cuyyae na mecme
CHUCKA Napamempos 6 Npomomune Uuiu OnpeoeireHuu maxdxice Cmagumcs
Katouesoe cio6o VOId wiu cnucok ocmasnsiom nycmolM, 8 6bl308e QVHKYUU
Ha Mecme CNUCKA apeyMeHmOo8 MakKice Hu4e20 He nuuiemcs (0OHaKo CKoOKu
HeoOX00uUMbl).

o B npomomune, ¢ omauuue om onpeoeieHus, Hem He0OXOOUMOCMU
VKA3bl8amsb UMeHa napamempos, CHUCOK Napamempos MOdicen COCmosams U3
nepeyucieHus MoIbKO UX Munos, PazoeleHHbIX 3ansmvimu, Hanpumep: VOid
Convert(char*, long);

o [Ipomomun ne obs3amenen, eciu onpeoenenue QYHKYuY pacnoioHCeHo
8 mexkcme Npocpammbvl 8blile Mo20 Mecmd, 20e OHA Bbl3bleaemcs (mouHee
2060psi, 8 IMOM Cllyuae NPOMOMUNOM CILYHCUM CAMO OnpeodeneHue QYHKYuu).

3ajganme 5.2. BeINIOJHUTE CBOM BapHaHTHI 3aJJaHUM B BUJI€ KOHCOJIbHBIX

MPHUIIOKEHUS U3 TeMblI 2 Ha si3bIke C.

5.3. Ob6aacTp AelicTBHS NePeMEHHBIX U CBA3aHHbIE ¢ Hell MOHATHUS

Tenepp, korma wmbl Oonee-MeHee pa3oOpainch € MPUHLUANIAMH
(YHKUMOHATBHOW OpraHu3aly MpPOrpaMMBbl, CIEAYEeT OOCYIUTh HEKOTOphIE
BECHbMAa Ba)KHBIE BOITPOCHI OTHOCUTEIBHO EPEMEHHBIX.

[lepemennbie B C MOryr OBITb JOKAZbHLIMU W 2100ATbHBIMU,
cmamuyeckumuy N asmomMamuyecKumu, pecucmposviMu, GHEWHUMU W Jlaxe
HecmabunvHoivu.  OHU  pa3IMYalOTCd  CBOEU  obracmvio  Oelicmsus,
suOUMOCmblo U 8pemenem dfcusnu. TlonpoOdyeM Kak-TO COPUEHTHUPOBATHCS BO
BCEM 3TOM MHOTO00pa3uHu.

Obusactp neiicrBusi. O6nacTb AEUCTBUS — 3TO Ta YacTh MPOTPaMMBI,
rie IMepeMeHHass B TNPUHIUIE AOCTYNMHA JJs MPOrpaMMHOTO Koja (4ro
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O3HAYaeT 3TO “‘B MPUHIMIE’, BBIICHUTCS 4yTh mo3xke). [lo cBoelt obmactu
JIENUCTBUSA MEPEMEHHBIE JCNATCS Ha JIOKAIbHBIE U TJI00aTbHbIE.

JlokanbHbIE MIEpEMEHHBIE OOBABISAIOTCS BHYTPU (QYHKIIUU U BHE €€ Tella
HeJoCTynHbIl. BepHuTech K nocnennemy npumepy. Tam nmporpamma COCTOUT U3
nByx ¢ynknui. B main() oOwsBisiroTcst mepemenHasie NUMber, S u name (ase
MOCJTEAHUX — HE MPOCTHIE MEPEMEHHBIE, & MACCUBBI, HO 3TO HECYIIECTBEHHO).
B ¢ynxmuu Convert oobsBienst grpl, grp2 u grp3.

Bce st nepemeHHbIe SBIAIOTCS JOKANbHBIMU. K KaK10M U3 HUX MOYKHO
oOpamarbCcsi TOJBKO B mpenenax oObsBistomed ee ¢yHkuuu. [losTomy,
KCTaTU, MMEHA JIOKAJbHBIX MEPEMEHHbIX HE 00s3aHbl ObITh YHUKAJIbHBIMHU.
Ecnu nBe pyHKIMU OMHUCHIBAIOT NEPEMEHHYIO C OJJHUM U TEM K€ UMEHEM, TO
ATO JIBE€ COBEPILICHHO Pa3JIMYHbIE MEPEMEHHbIC U HUKAKONW HEOJHO3HAYHOCTH
HE BO3HHUKAET.

Ilapamempvr 6 onpeodenenuu @yukyuu (popmanvhvle napamempol)
MOJICHO pACCMAMPU8AmMs KAK JOKAIbHbIE NepeMeHHble, UHUYUATUIUpYeMble
3HAYEeHUAMU ap2yMeHMO8 NpU ee 8bl3086e.

B mpoTHBOMONOKHOCTH JIOKAJBHBIM TJIO0OATBHBIE TIEPEMEHHBIC HE
OTHOCATCSA HU K Kakoi (QyHKIMH U OOBSBIIAIOTCS COBEPUICHHO He3aBUCHUMO. B
npefenax TEKyIIero MOIyias UMsl TJI00albHOM TEepPEeMEHHOW, €CTECTBEHHO,
JIOJDKHO OBITh YHUKaIbHBIM. OONacThbio JEHCTBUS TI00AJBHBIX MEPEMEHHBIX
SIBJISIETCS 110 YMOJIYAHHIO BCSI TporpaMma.

JIoBOJIbHO WHTEpecHasi mpobJieMa BO3HUKAET, Ka3ajloCh Obl, KOT/a UMS
JOKaJbHOW TepeMeHHON (YHKIHUU COBIMAJAET C HMMEHEM HEKOTOPOM
rI00aNbHOW  TMEepEeMEHHOM. TO  BIOJMHE JOMyCTUMas CUTyalus, U
OJIHOMMEHHbIE TEPEMEHHBIE 3/IECh HAa CaMOM Jiefie pa3nuyHbl. Eciu Mbl
BXOJIUM BHYTPb ompeeiacHust PyHKIUU, TO OKa3bIBaeMCsl B 00JIaCTH TEUCTBUS
cpa3dy AByX mepeMeHHbIX. OIHAKO JIOKallbHas MEPEMEHHAas B 3TOM Ciyyae
CKpbleaem, KaK TOBOPST, TNI00ATBHYIO MEPEMEHHYIO C TeM XK€ MMeHeM. TyT
peub uAeT 00 ux obracmu 6UOUMOCMU, KOTOpas HE COBIAJAET C 00JACThIO
NEUCTBUS. DTH JIBa IOHATHUS YacTO MyTaroT.

3amauva 5.4. [Ipumep koaa, HILTIOCTPUPYIOIINK BIIIECKA3aHHOE.

CaMoCTOsITETbHO HAYEPTUTH OJIOK CXEMY.

** OBJjlacThb HOEMCTBUSA ¥ BUIOMMOCTL I[I€PEMEHHBIX . */

#include <vcl.h>

#pragma hdrstop

#include <stdio.h>

#include <conio.h>

int ivar = 111; // I'nmo6anbHas HepeMeHHAasd.
/* TMpoToTwunel byHKUUM */

void Funcl (void) ;
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void Func? (void) ;

#pragma argsused

int main(int argc, char* argv|[])

{int ivar = 111; // I'moBajsibHas HepeMeHHAasd.
int main(void)

{

printf ("Initialize iVar: $%d.\n", -iVar);
// Teuartaer 111. Funci();//lledaTaeTr 222, HO HEe MN3MEHHAET

// TmrnobBanbuyn iVar.
printf ("After call Funcl(): %d.\n", iVar);

Func2 (); // Heuvaraer 111 um msmeHsger iVar Ha 333.

printf ("After call Func2(): %d.\n", iVar) ;

return 0O;

}

/=
void Funcl (void) {

int ivVar = 222; //JlokaneHas nepevmeHHas Funci ().

/* JlokajbHas MNepeMeHHasl CKPBBAaeT IryiobasbHyin. */

printf ("Initial iVar in Funcl() = %d.\n", iVar);}

void Func?2 (void) {
/*TnoBanpHas NepeMeHHas OOCTYIHAa.*/
printf ("Result iVar in Func2 () = %d.\n", iVar);
iVar = 333; //UsMeHseT IJI0BAJBHYKD MEePEMEHHYI. }

B C:\Users\KOT\Desktop\Lab C++Builder\KMTema 5\ConsApp\MkFunct\Projectl.exe EI@‘E[&_E-J

Initialize iVar: —-111. ~
After call Funci<{>: 111.

Result iVar in Func2{(> = 111.

After call Func2<{(>: 333.

Puc. 5.11. Pe3ynbratsl 3anaun 5.4.

Bpemsi xu3HM. Bpems KH3HM TNIEPEMEHHOM B W3BECTHOM Mepe
omnpexensiercss ee obnactpio AeicTBus. [lamaTh Mo r100aabHy0 NEPEMEHHYIO
OTBOJIUTCS, MOXKHO CKa3aTh, €€ HA ATANe KOMIIUJISLUU IPOrpaMMbl; BO BCIKOM
cily4ae, IepeMEHHasl CYIIECTBYET BCE BPEMs, IOKa MPOrpaMMa BBIOIHSIETCS.

JlokanbHash mTeEpeMeHHas co3JaeTcd Mpu  BXOAE B (QYHKIUIO U
YHUUTOXAETCA Tpu Bo3Bpate u3 Hee. OHa ABISETCS a8MOMAmMuyecKou
nepemMeHHOM. [loATOMYy HUKAaK HeNb3s OXKHJATh, HAPUMEP, YTO JIOKaIbHas
nepeMeHHass OyJIeT COXpaHATb CBO€ 3HAYCHHE B IMPOMEKYTKAX MEXIY
BbI30BaMU 00BsABIISAONIEH ee PyHKIMU. [[aMsITh O] TEpEMEHHYIO BBIIEISAETCS
Ha CTEKE MPOrpaMMBlI.

Ecnu e Bbl XOTHTE, YTOOBI JIOKAJIbHAS MIEpEMEHHAs COXpaHsia 3HaUYCHHE
MEX/1y BbI30BaMU (DYHKLIUH, €€ CIIelyeT OObSIBUTh C MOAU(PUKATOPOM static,
KAK B CJIEAYIOLIEM:

int AFunc (void) {

181



/* Tak MOXHO OPI'aHM30BATE CUETUMK BEI3OBOB
dyHKIMM. */
static int callCount = 0;
// Bmeck 4TO-TO HejaeTcHd. ..
return ++callCount;

}

Ha mom cnyuaii, eciu y Kk020-mo 2mom KoO 8b136471 COMHEHUS, CKAKCY,
YUmo UHUYUAIUIAYUA JTIOKATLHOU CMAMu4eckou nepemMeHHOU Npou3eo0oumcs
6ce2o 0OUH pasz — NPU 3anycke Npocpammvl, A He HPU KadCOOM 6X00e 8
@yHKYUIO.

Takass mepeMmeHHasi OyAeT CyILIECTBOBAaTb BCE BpeEMs, MOKa Iporpamma
BbINOJIHAETCA. [laMsTh MMOJ CTaTMYECKYIO NMEPEMEHHYIO OTBOAMTCS B TOW XKe
o0jacTu, TZe pacrnoiararoTcs II0OalbHble NepeMeHHble. Takum oOpa3om,
CTaTUYecKas JIOKaJbHas IEpEeMEHHas O4YeHb II0XO0Ka Ha TIJo0ajIbHYl0, 3a
UCKIIIOUEHHEM TOT0, 4YTO €€ O00JacTbl0 JEWCTBUS SIBISIETCS BCE-TaKu
oObsaBIAIONIas GYHKIMSA; BHE €€ IEPEMEHHAsI HEIOCTYIHA.

Monudukatopsl nepemennsnix. [lomumo static, B C umerorcs u apyrue
MOJU(UKATOPBI, MPUMEHsIEMbIE K OOBSABICHUAM IepeMeHHbIX. Onuimem Hux
BKpATLE.

« static. Ero Bo3zelicTBre Ha JIOKAILHYIO TIEPEMEHHYIO OITUCAHO BBIIIIC.
[IpuMeHeHHBIH K TJI00aJIbHON TTEPEMEHHOM, OH OTpaHUYUBAET 00JIaCTh €€
NEUCTBUA TEKYIIUM (hailsioM (MOIyJIeM KOMIMIISLIMH).

o auto. Cneuudpuuupyer JOKaIbHYIO NEPEMEHHYIO KaK CO3/1aBaeMYIO
ABTOMATUYECKHU U MOJIPAa3yMEBAETCS 110 YMOTYAHUIO.

o register. 3Tot MoaH(HUKATOP PEKOMEHIYET KOMIIISATOPY Pa3MECTUTh
JIOKaJIBHYIO IEPEMEHHYIO B PETUCTPE MPOLECCOPA, ECIU 3TO BO3ZMOXKHO.

o extern. MoaudukaTop roBOpUT KOMIMIATOPY, UTO MEPEMEHHAS
SIBJISIETCS BHEITHEH, T. €. 00BsBIICHA B IPYroM (aiie.

Momuduxarop Vvolatile. O6 »>TomM MoaudukaTope CclaeayeT CKas3aTbh
ornenbHo. OH mpuUMeHsieTcsl sl OOBSABIEHUS NEPEMEHHBIX, KOTOPbIE MOXKHO
Ha3BaTh Hecmaburvhuimu. Momudukatop Volatile cooGmraer xommusTOpy,
YTO 3HAYEHHE IEPEMEHHOM MOXKET H3MEHAThCA Kak Obl camMo 1o ceOe,
HampuMep, HEKOTOPbIM (POHOBBIM TMpoleccoM WM ammapatHo. [loatomy
KOMITWJISITOP HE JOJDKEH MBbITaThCA KaK-TUOO ONTUMU3HUPOBATh BBIPAKECHUS, B
KOTOpBbIE BXOJUT MEPEMEHHAas, — MpeAroaras, HallpuMep, 4TO €€ 3HAYEHUe
HE MEHSUIOCh C MPEABIAYIIEro pa3a U MOTOMY BBIPAKEHHE HE HYKHO 3aHOBO
NEPECUUTHIBATD.

Ecte u nmpyroit momentr. B mporpamme MoryT ObITh Tak Ha3bIBaeMble
Kpumuyeckue yyacmku KoOd, BO BpPEMs HUCIIOJHEHHS] KOTOPBIX H3MEHEHHE
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3HAYCHUS HECTAOWIILHOW MEPEMEHHON MpHUBEAET K aOCYpIHBIM pPe3yJbTaTaM.
(Bo3pMmure ciydait oneHKu «A uid He-Ay, ecin A HectaOwiIbHO) [l Takux
KPUTHYECKUX YYaCTKOB KOMITWJISITOP JOJDKEH CO3/1aBaTh KOIMIO, HAIIPUMEDP, B
PETUCTPE, U TTOJIB30BATHCS ITOU KOMMUEN, a HE CAMOU TTIEPEMEHHOM.

Moowcno nanucams maxkoe odowvseneHue.

volatile const int vcivVar = 10;

Jpyeumu cnosamu, «necmadbuivbHas KOoHcmaumay muna int. B smom nem
HUKAKO20 NPOMUBOPEUUs] — KOMUUTSAMOP He NO360AUM NPOCPAMMHOMY KOOy
UBMEHAMb NepemMeHHyI0, HO, U He Oydem npeonoazams ee 3HaueHue anpuopu
U38ECMHBbIM, MAK KAK OHO MOXCEemM MEHAMbCA 8 CUTLY BHEULHUX NPUUUH.

MaccuBbl. MaccuBbl W yKas3aTeld JOBOJBHO TECHO CBSI3aHBI MEXKIY

coboif. Mms mMaccuBa MOXXHO pa3bIMEHOBBIBATh, KaK yKazaTeldb. B cBomo
odepeab, yKazaTrelb MOXKHO HMHIEKCHPOBATh, KaK MAacCHB, €CJIM 3TO HMEET
CMBICII.

Maccus 10  CyIIECTBY  SIBJSIETCSI COBOKYIMHOCTBIO  OJIHOTHUITHBIX
MIEPEMEHHBIX (2/1eMeHnO08 MacCHUBa), OOBEIUHEHHBIX MOJ OJHUM HMEHEM U
Pa3IMYAIOIIUXCSl CBOMMU uHOekcamu. MaccuB 0ObSIBISETCS MOJO0OHO IPOCTON
MEPEMEHHOM, HO MOCJIE UMEHU MAaCCHBa yKa3bIBAETCS YMCIIO €r0 JIEMEHTOB B
KBaJIpaTHBIX CKOOKaX: int myArray([8];

MaccuB, Kak W TEPEMEHHYI, MOXHO WHUIHAIU3UPOBATH IIpHU
0ObsIBICHUU. 3HAYCHUS JUISI  TOCIEIOBATEIIbHBIX JJIEMEHTOB MacCHBa
OTJACJISIFOTCS IPYT OT JApYra 3amsiThIMU U 3aKJII0YaOTCs B (UTYpHBIE CKOOKHU:

int iArray([8] = {7, 4, 3, 5, 0, 1, 2, 6);

OOGpamieHue K OTACJIBHBIM DJEMEHTaAM MacCHMBa MPOU3ZBOAUTCS IMYyTEM
yKa3aHMs MHJEKCa 2JIEMEHTa B KBaJpaTHBIX CKOOKax, HaIpUMep:

myArray[3] = 11;
myArray[i] = iArray[7-1];

NHnekc nomKeH OBITh 1ENbIM BBIpAKEHHEM, 3HAYEHUE KOTOPOro He
BBIXOJUT 32 MpPeAesibl AOMYCTUMOro auana3oHa. I[lOCKONMbKY WHIEKCalus
MaccuBOB HaunHaeTcs B C Bcerna ¢ Hyss (T. €. IepBbIi 2JIEMEHT UMEET UHJIEKC
0), To, ecauM MacCHUB COCTOMT W3 N 3JIEMEHTOB, MHACKC MOXET MPHHHMATb
3HaucHusg 0..N-1.

B s3pike C He mpeaycMoTpeHa aBTOMaTHYecKasi IpoBEepKa JTOMyCTUMOCTH
3HAYECHUM WHAEKCA BPEMEHU BBINOJHECHUS, IIOATOMY NPU HWHICKCALMU
MacCHBOB HY>KHO ObITb BHUMAaTEIbHBIM. BBIX0OJT MHEKCA 3a TpaHUIIbl MaCCHUBA
MOJKET INIPUBOAUTH K COBEPIICHHO HENPEACKA3YEMBIM pPE3yiabTaTaM.

MaccuBbl €CTeCTBEHHBIM 00pa30M COYETAIOTCS C [IUKIAMH for.
[IpuBenem mpuMep mporpaMmbl, padoTaroIeld ¢ MAaCCUBOM IIEJIBIX YHCEIL.
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3agava 5.5. BbINOJHNATE Tak HAa3bIBAEMYIO “My3BIPbKOBYIO COPTHUPOBKY
BBEJICHHBIX TIOJIb30BAaTENIEM 4YHUCEI B TOpsAJKe Bo3pacTaHus. Pabory
mporpaMmsbl 5.5. WimrocTpupyeT 6JI0K - cxema puc. 5.12. 1.5.13 pe3ynbTaThl.

Mk Sort(int arrayl[l],int n)

* const int N=8
JIOKaNbHEIE TIepeMeHHbIe int i, nArray[é]
[IpOLEAyPEL char symb[80], *endPtr
int i,7j,tmp; ¥

Enter integers separated
by spase

¥

—>< i=n-1; i>0; i-- >— m
¥

_,< J=0; j<i; Jj++ >— |endptr=symb |

¥
array[j1> i=0; i<N; i++
false array[i] ¥
nArrayl[il=strol (endPtr,
true sendPtr, 10)

tmp=arraylil;
arrayl[il=arrayl[jl:
array[jl=tmp;

|

Mk Sort (nArray, N)

Puc. 5.12. ITy3bIppKOBasi COPTUPOBKA IEITBIX YMCEN B MACCHBE.

Jluctunr koaa nporpammbl 5.5. [IporpamMma my3sIpbKOBOM COPTUPOBKHU
/*** Loop.c: IlporpammMa MOy3EPLKOBOM COPTUPOBKM. ***/
#pragma hdrstop
#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
void Mk Sort (int array[ ], int n); //IpoTorun

Gy HKIIMM
/***** [Iporiengypa COPTHUPOBKI *H**4*/
void Mk Sort (int array[ ], int n)
{
int i, j, tmp;
for (i = n-1; 1 > 0; i--)
for (7 = 0; j < 1i; J++)
if (array[j] > arrayl[i]) {

184



tmp = arrayl[i];
arrayl[i] = arrayl[j];
array [J] = tmp;
}
} /* KoHeu Mk SortO */
#pragma argsused
int main(int argc, char* argv|[])
{
const int N = §;
int i, nArrayl[8];
char symb[80], *endPtr;
printf ("Enter %d integers separated by spaces:\n", N);
gets (symb); // IpoumTars CTPOKY M[NOJIE30BATEJIA.

endPtr = symb; // VMHMUMaIM3VPOBATLH yKas3aTeJb
CTPOKM.

for (i =0; 1 < N; 1i++) // IIpeobpaszoBaHme umucCeJ.

nArray[i] = strtol (endPtr, &endPtr, 10);

Mk Sort (nArray, N); // Bel30B HpoIrpaMMsl COPTHUPOBKIH.
printf ("Sorted array:\n");

for (i =0; 1 < N; 1i++)

// BBEIBOL OTCOPTHUPOBAHHOI'O MaCCHUBA.

printf ("%$8d ", nArrayl[il]):;
printf ("\n\nPress a key...");

getch () 7

return O;

}

B C\Users\KOT\Desktopilab C+ +Bui|der’\K|'|Te_Ma 5\COHSAPPG)_I‘FUZ\SDHPUZI.E::_- E‘Elé]

L e
Enter 8 integers separated hy spaces: -
4 6 22 1 34 16 6% 33
Sorted array:
i 4 6 i6

Press a key...

Puc. 5.13. Po6GoTa mporpaMmMbl COPTHUPOBKH

Kak Bumute, pynkius MK_Sort (), BeImOIHSIOIIAs COPTUPOBKY MacCHBa
U3 IEJIBbIX YKCEes, COJACPXHT JBOMHOW BIIOKeHHBIH mukia for. OmepaTtopbl
BHYTpHU IIMKJIa OOMEHUBAIOT 3HAYEHHUsI JIBYX COCEIHHUX DJIEMEHTOB MAaCCHUBA,
€ClIi TIEPBBIA M3 HHUX OoJblie BTOporo. B riaBHoW (yHkimum twkmer for
MCIIOJIb30BaHBI JIJI1 YTEHUSI ¥ BBIBOJA DJIEMEHTOB MaccuBa NAIray.

Crpoka, cojaepskamias BC€ BBEJCHHBIC IIOJB30BATEIEM  YHUCIA,
CUMTBHIBAETCS LIETMKOM B CHUMBOJIbHBIM MaccuB s. Ilocnme »atoro mis
npeoOpa30BaHUs CUMBOJIBHOTO TIPEACTABJICHHS YUCEI B JJaHHBIC 1IEJIOTO TUMA B
rukIie Bbi3biBaeTcs pyukius Strtol (). Ee npototum (8 stdlib.h) umeer Bun

long strtol(const char *str, char **endptr,

int radix);
Ota ¢yHkuus AedcTtByeT mojaoOHO atol(), mpeoOpaszys CTpoky str B
3Ha4YeHue Tuna long, oaHako oOnamaer Oojiee MIUPOKUMH BO3MOXKHOCTSMH.
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[Tapamerp radix 3amaeT ocHoBaHHWeE cucTteMbl cuucienus (8, 10 umu 16). B
napametpe endptr (yHKIHs BO3BpalllacT yKa3aTelb Ha HENpeoOpa3oBaHHYIO
94acTh CTPOKHU Str (T.e. HA CTPOKY, OCTaBIIYIOCS IMOCJIEC HCKIIOUCHHS M3 HEe
nepBoro M3 4mcend). Takum o00pa3oMm, B IMKJIE€ MbI IIOCJIEIOBATEIBHO
BBIWICHSEM W3 CTPOKH BCE BOCEMb YHCEI M 3allChIBAEM HMX B 3JIEMCHTHI
IIEJIOTO MacCHUBa.

®OyHKIHS TO3BOJISET JOBOJIBHO MPOCTO KOHTPOJIMPOBATH KOPPEKTHOCTH
BBoJa. Ecim mpu ee BBI30BE NPOMCXOAHWT OIIMOKa, HampuUMep, CTpPOKa
COJICPKHMT MEHBIIIC YHCEN, YeM HUX JIOJDKHO OBITh, BO3BpamiacMmbiii B endptr
yKaszaTelb OyJIeT COBIAIaTh C apTyMEHTOM Str.

KiroueBoe ci0Bo CONSt B OOBSIBICHHHM IIEPBOTO MapaMeTpa TOBOPHT
KOMITWJISITOPY, 9TO (DYHKIIMS HE JIOJDKHA W3MEHSATH JJIEMEHTBI CTPOKH, Ha
KOTOPYIO YKa3bIBaeT str. [1ombITka MOIU(PHUIIMPOBATE CTPOKY B Tejie (DyHKIIUN
BBI30BET OIIMOKY IIPH €€ KOMITHIIAIINH.

5.4. CnarerT KoAbl B IporpaMmMupoBanun. Pemenne cucremMsl
JIMHEeHHBbIX anredpandyeckux ypapHenni (CJIAY) meTtogom
Kopnana-I'aycca ¢ ncnosb30BaHueM CIIATeTTH KOJA0B

CrnareTrTu-KoJ — IJIOXO CIPOEKTUPOBaHHAsI, €1ab0 CTPYKTypHpOBaHHas,
3amyTaHHas W TPyJHas JJIs MOHUMAaHUs MporpamMma, OCOOCHHO CojeprKaiias
MHOTO omepaTtopoB GOTO (ocoOeHHO TIepeXOJ0B  Ha3ad), UCKIIOUCHUN U
APYTUX KOHCTPYKIMHA, YXYIIIAIOIMIUX CTPYKTYPUPOBAHHOCTh. CHareTTu-Kox
Ha3BaH TakK, IMOTOMY 4YTO XOJ BBHIMOJHEHHUS MPOrPaMMbI TOXO0X Ha
MHCKY CHAareTTh, TO €CTh WU3BWIMCTBIA W 3amyTaHHbIM. MHOTIAa Ha3bIBaeTCs
«xeHrypy-kon» (kangaroo code) n3-3a MHOXKECTBA HHCTPYKIIMH «jump.

B HacTosiiee BpeMsi TEpMUH TPUMEHSETCS HE TOJNBKO K CIIydasiMm
snoynotpedsenus GOTO, HO u kK TI000MY «MHOTOCBSI3HOMY» KOJy, B KOTOPOM
OJIUH M TOT K€ HEOONbIIONH (PparMEeHT UCHOJHAETCA B OOJBIIOM KOJIMYECTBE
pa3IMYHBIX CUTyalldid W BBHIMOJIHSIET OYEHb MHOTO PAa3JIMYHBIX JIOTHYECKUX
GyHKUIUH.

CrnareTrTu-Koj 0OBIYHO BO3HUKAET:

1. Ot HEONBITHOCTH Pa3pPabOTUNKOB;

2. OT cepp€3HOrO [aBIEHHS TIO CpPOKAaM, KakK YCTaHOBJIEHHOI'O
PYKOBOJICTBOM (HampuMmep, B MPUHATOM B KOMIIAHUM CHUCTEME MOTHUBAIMHM HA
«paboty ObICTpEe»), TaK W YCTAHOBJICHHOTO pPa3pabOTYMKOM caMoMy cebe
(>kenmanue Bc€ cnenaTh HauboJiee OBICTPHIM CIIOCOOOM), MPU ITOM HE SBISETCSA
pe3yIbTaTOM MPETHAMEPEHHOTO 3aIMy ThIBAHUA.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/GOTO
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%B8%D1%81%D0%BA%D0%BB%D1%8E%D1%87%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B0%D0%B3%D0%B5%D1%82%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D0%BD%D0%B3%D1%83%D1%80%D1%83
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%84%D1%83%D1%81%D0%BA%D0%B0%D1%86%D0%B8%D1%8F

CmarerTu-Koj MOXKET ObITh OTJIAXKEH M pad0TaTh MPABWIBHO M C BHICOKOH
IPOU3BOAUTEIHLHOCTHIO, HO OH KpaifHe CII0’KEH B COMPOBOXKIACHUU W PA3BUTHH.
[IpaBka cmareTTn ajisi 100aBieHUS HOBOW (DYHKIIMOHAJIBHOCTH HMHOTIA HECET
TaKOU OTPOMHBIH TOTEHITHAIT BHECCHUS HOBBIX OINOOK,
9T0 pedaKTOPUHT (TJTABHOE JIEKAPCTBO OT CIIAre€TTH) CTAHOBUTCS HEM30C)KHBIM.

S3pik C momyckaeT MCIOJIb30BaHUE CTAreTTH KOJa HapsAy C mapagaurMou
CTPYKTYPHOTO  TPOTPAaMMHUpPOBAaHHS, TJ€ B  YaCTHOCTH  IMPUMEHSIECTCS
MCIIOJIh30BaHUe omeparopa goto.

dopmMar oneparopa: goto merka
Baoicho nomHums, npu uUcnonb308anuy 3mo20 0onepamopd, Npocpamma
CMAaHOBUMbCS MPYOHO YUMAeMOU, U MpPYOHO 80CNPUHUMAEMOU NO CMBICTTY.

[IpuBenemM mpumep, T UCTIOIB3YEM ONEPaTOPhl 0E3YCIOBHOTO TEpexo/a
B YaCTHOCTH JUIsl PEUIECHUs CUCTEMBI JIMHEWHBIX alreOpanyecKux ypaBHEHHE
(CITAY)meronom Xopnana-I'aycca.

CyTp MeTO/1a 3aKIII0YaeTCs B TOM, PaCCMaTPHUBAIOT MEPBOE YpaBHEHUE, KaK
ypaBHEHUE C pa3pelialoniiM 3JIEMEHTOM (JOJDKEH OBITh MaKCUMAaJbHBIM
3JIEMEHTOM B CTOJIOIIEC IO AOCOMIOTHOM BETUYMHE).

Qs+ Qg+ +ay, =by
Azy + Ay + 7 +ay, = b,

Apy + Apy + - +arm = bn

JlenaroT nmsi 3TOro BBIOOPKY. 3aTeM paslienuB, Ha 3TOT KOI(PGUIIUEHT
NoJy4yaeM €IMHHUIly, T.e. ap;=l. 3aTeM ¢ TMOMOLIbID 3TOr0 YypaBHEHUS
UCKJTIOUYAaeM 3TO HEU3BECTHOE M3 BCEX YPaBHEHUM, UCTIOJIB3YS alreOpandeckue
npeoOpa3oBaHus HaJl MaTpullaMd, KpoMe MEepBOTO ypaBHEHHs. BbriOpaB BO
BTOPOM YpPaBHEHUU HEU3BECTHOE C KOAI(PQPUIIMEHTOM OTIUYHOE OT HYJS, U
pa3/ieiuB aHAJOTMYHO, KaK B IEPBOM, HCKJIIOYAEM HEWU3BECTHBIE U3 BCEX
ypaBHEHUI KpoMe BToporo, u T.1. [Ipoiiecc mpogomkaeM 10 TeX Mop, MoKa He
nonydaeM CJIAY Buna

1+ 0+ - +0 =0
o+ 1+ = + 0=D0D
O+ 0+ - + 1=b]

B xome pemennss CJIAY BbISICHSEM cloydaw, KOTJla HET pEIICHUH,
MHOKECTBO PEUICHUA W E€AUHCTBEHHOE pEIICHHUE. YKa3aHHbIC YTBEPKICHUS
MOKEM CJIeTIaTh MPU 00CTOATEIHCTBAX:

ecnu yuciio ypaBHeHud B CJIAY MeHbIll€ HEU3BECTHBIX — MHOKECTBO

pELICHUN;
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eciu Bce kod3pduumentsl B CJIAY mpu HEM3BECTHBIX, KaKOro JHuoo
ypaBHEHHs PaBHBI HYJIO, CBOOOJHBIH 4IEH OTJIMYEH OT HYJS — CHUCTeMa He

COBMECTHMO (HET PEIICHHH);

€CIM CHCTEMA HE YIOBJETBOPSAET MNPEABIAYIIUM ITyHKTaM,

CIMHCTBEHHOE PEIICHHE.
3agaya 5.6. Ilycth 3amaHa cucTemMa JMHEHHBIX aIreOpandecKux
ypaBHenuit (CJIAY)

X
.EJCJ_
23.'1
.EJCJ_
231

+ .2::9 + 31!3 + 434
+ X5 + .21!3 + SJL;
+ 21.'.'9 + X3 + .EJL;
+ .2::9 + .21!3 + Xy

+ .2:.':3 + .21!3 + .EJL;

+ 53_5
+ 43_5
+ 335
+ 23_5
+ X5

13
10
11

&
3

TO HMCCT

HeoOxonumo HaiTu pemenue CJIAY merogom XKopnana-I'aycca. UccnenoBaTth

BCE CIIy4au.

I'mobanepHas cxeMma MeTopa Xopgpana-Iaycca

IIogroToExa ODaAMATH ONT
EEQNA OAHHEX E MACCHE
4 B OPHERYHOM EHOe OaI
YeJoEEeKAa.

MHOXEcCTEC
DemeHni

JIH CTPOKa EHOA
)

0x3.X;=b; #0
il

Brfop IIABHOrO SHISMEHTA
i-j cTpoxx

IIpecbpasoBaHHe SJIEMEeHTOE
MaTpHIE! Do dopMymam (1) m (2)
XKopmama-Laycca

Ong OCHOBHEIX CTPOK

i=1,n, c=aj;; j=1,n+1, &;;= &;5/c; ()
Ona OCTANBHEIX

k=1,n, k*i,
J=1,n+1; ay=ap;—clxai;.

@

| I

Puc.5.14. I'mo6anbras cxema meroaa JKopaana-I'aycca.
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¥

int i, 3 ml=é6,
_’.< k=1; k<=m; k++ )—

m=5,n k, i1, i2;

floatec, £ z cl:
float al6][7]; 2

SLAU no
decizons

v
- i1 i<sm; i+t p— cl = apy
v v
j=1; G<=ml; i++ =1, 3<=m+1; j++
v

Apj—= cl *azy

‘l'
\ "az; =", 1]\

n=0; true n<m
n=n+1; h 4
f=ag,, il =0,
k=n- i2 = 0,
+
i=m;

SLAU of the
eneble
decizions

I
I
\ Result of SLAU \

v
—-(i=0; i=m: i++

k=i;
f=a;y,
——
true
_,<_-;r=_z,- j<=m+1: j++
¥
. ak]._:z;

Z=Agj, Apj=agi.

——

//

#pragma hdrstop

#include "math.h"
"stdio.h"

#include

g'-Etc]: I“) ;

\Press any key .. \
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#include "conio.h"
#pragma argsused

int main(int argc, char* argv|[])
{
int i, j, ml=6, m=5, n, k, il, 12;
float c, £, z, cl;
/*** 06BbAaBJISEM MAaCCMB CTPOK M CTOJIOLOB Ha OIMH OOoJblle,
yTOOH ¥M30aBUTLCSA OT HenpuBedHOTO 0 cTpokm M 0 crosbua.***/
float a[o6][7];
Vo BBOn 3JIeMEHTOB aij M CBOOOHHEIX ujieHOB CJIAY RV
for(i=1;i<=m;i++)
for(j=1;j<=n+1;Jj++)
{
printf ("a[%d] [%d] = ",1,7):
scanf ("%f", &alill[]j]):
}
n=0;
BeginT: n=n+1l;
/***YcTaHaBIMBaeM IOMATOHAJIBHEI SJIEMEHT MaKCHMAaJIbHBIM B
croJybue ***/
f=aln][n];
k=n;
for(i=n;i<=m; i++)

if ((fabs(f)-fabs(ali][n]))>=0)
{
continue;
}
else
{
f=a[i] [n]; k=1i;
}
if (n'!=k)

for (j=1;j<=m+1;j++)

z = al[n][j]l; aln][jl=alkl[J]; alkl[J]l=z;

/*** IlpoBepsaeM IMAaTOHAJILHEI 3JIeMeHT paBeH 0 muiay HeT ***/
if (a[n][n]==0) goto entryl;
i=n;
c=ali] [1];

JxxE CTpoky JeJMM Ha IMaTOHaJIbHBIM BJIEMEHT *kx /
for (j=1; j<=m+1l; J++)
alil[jl=alil[j1/c;
VA [I[poM3BOAMM BHUMCIIEHUSA O QopMmyJie (2) kA x/

for (k=1; k<=m; k++)
{

if (k==i) continue;
cl=alk][1];
for (j=1; j<=m+l; j++)

(J
alk][jl-=cl*ali]l[3];
}
if (n<m) goto BeginT;
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entryl: 11=0; 12=0;
for (i=n; i<=m; i++)

{

k=0;
for(j=1; j<=ml; j++)
if (al[il[j1==0) k=k+1;
if (k==m) il+=1;
if (k==ml)i2+=1;

if (il1>=1) {
printf ("SLAU no decisions");
}
else if (i2>=1) {
printf ("SLAU of the eneble decisions");
}

else
{
printf ("\nResult of sytem");
for(i=1;i<=m;i++)
printf ("\n x[%d] = %f",i,a[i] [n+1]);

}
endmet: printf ("\nPress any key ...");
getch();

return 0;

# C:\Users\KOT\Desktop\Lab C+ +Builder\K[TTema 5\ConsApp\ordGaus\ProjlordGausl.exe e ol e |

al11011
alll
all
all
all
all
al2
al2
al2
al2
al2
al2
al3
al3
al3
ald
al3
al3
a[4
a[4
ald
a [4
a[4
a4
alS
al5
alS
al5
al5

-

m

L

=]

el b b el e b bl e b b e el b e el e e bl el e bl el b bl el e d
=

[ P e e e ] ] e e P P ] [ P e P P P P e P P
% O i o D b O O it B b O O e B O P D TR P G D
[ S W M W S S T S W S S [ S W ) W Sy g
G i Dt I D Do P D e Dt D) e o D e D D) e it () ke [0 ke ) o 0 ) b

1]

-
A
ja

Result of
»[11 —o.
x[21] 2.0
x[31] 2.
w41 —o.
x[51] 3.0

Prezzs

=22

1
3
=
=
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Puc. 5.16. Pemmenune CJIAY metonom XKopnana-I'aycca, cucrema TMHEHHBIX anreOpandeckux
YpaBHEHHUI COBMECTHMA, U UMEET EJUHCTBEHHOE PELICHHE.
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Pesynbrate pemenus CJIAY npuBenensl Ha pucyHke 5.16.
Paccmotpum ciydait, korna CJIAY nmeer MHOKECTBO PEIICHUM.

X + 2x; + 3x; + 4x, + 5xs = 13
21{1 + 41&; + 51{3 + EJEg f’ilﬂl{5 = 26
2x; + 2x, + X3 + Z2xy; + 3x; = 11
22X + 2%, + 2X; + x5 + 2%s = 6
2x; + 2%, + 2¥; + 2%y + X5 = 3

Kak y»xe BBl ye 3aMeTW/iu, 2 CTpOKa SIBISETCS JIMHEHHON KOoMOWHAaIen
NepBOM CTPOKH, U, o4eBUAHO, CJIAY mMeeT MHOXKECTBO PELICHUH, MOXHO B
PYYHOM pE&KHUME HE TMpOBEPATh. Pe3ynbTaThl KOMIIBIOTEPHON 00paboTKH
IIPOrpaMMHOT0 KOJa MPUBEICHBI HA pUCyHKe D.17.

P — — .

BEf C\Users\KOT\Desktop\Lab C++Builder\KMTema S\ConsAppWJordGaus\ProjlordGausl.exe = | E S
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Press any key ...

Puc. 5.17. Pemienue CJIAY meronom Xopaana-I'aycca, cucrema TMHEHHBIX alreOpanvecKux
YpPaBHEHU COBMECTHMA, 1 UMEET MHOKECTBO PEIICHUM.

[IpuBenem Teneps ciaydailt HecoBMecTumMocTH CJIAY.

[ X + 2%, + 3%; + 4%y, + 5x; = 13
21{1 + 41&; + 51{3 + EJ{Q 'FilﬂJ{5 = 20
2x; + 2x; + X3 + Zmy; + 3x%; = 11
2X; + 2%, + 2X; + X3 + 2%X5s = 6
2x%; + 2%, + 2%; + 2x; + x5 = 3

B JaHHOM cCJIydac, O4YCBHUIHO, IICPBBIC ABC CTPOKH SABJIAIOTCA JIMHEUHBIMU
KOM6HHaHHﬂMH, a CBO60ﬂHLK3 YJICHBI HCT, CJICAOBATCIbHO, CHUCTCMa HC
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COBMECTHMA, T.€. HE MMEET peleHu. Pe3ynpTarel MPUBOASITCA HAa PHUCYHKE

5.18.
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Puc. 5.18. Pemenue CJIAY metonom Xopnana-I'aycca, cucrema TUHEHHBIX allre0pandecKux
yYpaBHEHHI HE COBMECTHMA, M HE UMEET PEIICHHH.

5.5. CTpyKTypHOe NporpaMMupoOBaHHe

Ilpumep pemenusi cucTeMbl JIMHEHHBIX  ajredOpamyecKux
ypaBHeHuii metoaom I'aycca. B ocHOBE CTpyKTypHOrO mpOorpaMMUpOBAHUS
JICKUT METOJIOJIOTUSl TMPEJICTABICHUSI MPOTPAMMHOIO KoJa B BHJIE OJIOKOB
UMEIOIINE MepapXudecKyto CTpyktypy. [lapagurma Obiia mpemsiokeHa B O.
Hewkctpou, u nononsHeHa H.Buprom.

OcCHOBHbBIE KOHIEMIUH MTAPAIUTMBbI:

1. Bcskuii mporpaMMmHBIM KOJ MOXKET OBIT TPEACTABICHO B BHUIE

CTPYKTYPBbI, TOCTPOCHHOMN U3 TPEX TUIIOB 0A30BBIX KOHCTPYKIIUH:

® [IOCJICIOBAaTEbHOTO  MCIOJHEHUS  —  MNPUHIUIA  JBUXKCHHS
JIBYXKOJIECHOT'O BEJIOCUIIENIA, T.€. OJJTHOPA30BOE BHIIIOJHEHUE ONEpalrii B TOM
MOPSIJIKE, B KOTOPOM OHM 3aIIMCaHbI B TEKCTE MMPOrPaMMBbI;

® BETBICHHWE — aAJIbTEPHATUBHBIA BHIOOP JBYX WM 00Jiee yCIOBUM B
BBIMIOJIHCHUN 33JJaHWii, B 3aBUCHUMOCTH OT BBINOJHEHUS HEKOTOPOIo
3aJJaHHOTO YCJIOBUS,
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® [IMKJI — MHOTOKPATHOE HCIIOJIHEHUE OJTHOM M TOH K€ ONepaluu 10 TeX
nop, TOKa BBIMIOJHSIETCS HEKOTOpOE 3aJjaHHOe YycjoBue (YyCJOBHUE
MPOJIOJKEHHUS 1IUKIIA).

1. B koge mnporpaMMbl JIONYCKAKOTCS  BIIOKEHHOCTh  0a30BBIX
KOHCTPYKUMW JApyr B JApyra MpOU3BOJIBHBIM 00pa3oM, OIHAKO CPEICTB
VOpaBIEHUS  MOCIEAOBATEIBHOCTHIO  BBIMOJHEHUS ~ OMEpaluid  He
peaycMaTpUBaETCA.

2. JIrobas yacTh MpOrpaMMHOTO Koja (IMIOBTOPSIOIIUECS YaCTH OCOOEHHO)
MPEACTABIAIONINN JIOTUYECKU OJIOK MOXET OBIT MPECTaBICHO B BHJIE
GyHKIIMU Wiy mpoueaypsbl (obiiee Ha3BaHue mojnporpamma). Ilpu stom B
IPOrpaMMHBIM  KOJ BCTaBIISIETCS BBI3OB MOANPOTPaMMBI, KOTOpas MpHU
BBIMIOJTHEHHMH  TaKOrO KOJa HWHCTPYKUMH  BBIMOJHSAETCS  BBI3BaHHAS
MOJMPOrpaMMa, TOCJIe YEero HCIOJMHEHWE TMPOTPaMMBbl TMPOJOIIKAETCS CO
CIEAYIOIEn 3a  KOMaHIOM  BbI30BA  MOANPOIPAMMBI  HHCTPYKLMHU
IPOrpaMMHOT0 KOJa.

Bot, noxanyii, 1 Bce OCHOBHbIE€ KOHILIETILUHU MAPaJAUrMa CTPYKTYPHOTO
IPOrpaMMHUPOBAHUS.

[IpuBeneM yKpYMHEHHUIO CXEMY MJIs PEIICHUsS CUCTEMBbl JHMHEHHBIX
anreopanueckux ypasHenuit (CJIAY) meronom I"aycca.

Unes wmeroma Taycca (MHOrAa  €ro  Ha3plBAalOT  METOAOM
MOCIIEI0BATEIHLHOTO MCKITIOUEHHSI HEM3BECTHBIX) 3aKII0YACTCS B TOM, YTOOBI

— —
UCXOJHYI0 JuHeHHyto cucteMy AX =B B o00meMm Buae ero MoOXHO

n300pa3uTh
ay; + @y, + - +ay, = b,
Ayy + Qyp + +0y, = b,

ani + Apy + +arm = bn

3aTeM ¢ TOMOIIBIO MpeoOpa3oBaHuil, He M3MeHsomuX penienne CJIAY:
e 00e yactu nro6oro ypaBHeHuss CJIAY MOXHO YMHOXUTbH WM Pa3ieinuTh
Ha YUCJIO OTJIMYHOE OT HYJIS;

o moboe ypaBHeHne B CJIAY MOXHO CIOXHWUTb C IPYrUM ypaBHEHUEM
WJIM U3 HETO BBIYECTh JPYrO€ YPaBHEHUS TOM K€ CUCTEMBI U 3aIIMCaTh BMECTO

— —

nepBoro, mnpuBecTd K Buay VX = B* (5.1), rne V — BepxHssa TpeyrojibHas
p—

MaTpulia, B® -u3MeHeHHBI B mpoliecce MpeoOpa3oBaHUN BEKTOP MPaBbIX

gacreit CJIAY AX = B.

3anuieM NogpoOHO CUCTEMY, KAKUM €0 MOJy4yuM ocie npeoOpa3oBaHUi

MPUBEICHHBIX BBIIIC
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'1’11,‘['.1 — 1’1::{’: — .
0 + vyXx, +
0 + 0 4

+ 1"1 n xn
+ 1'1.'«‘. n JL"n
+ 't"nn X

n

b]
b3

-
b,

1)

Cuctema (1) ymoOHO TeMm, UYTO W3 HEE HEMOCPEACTBEHHO MOXHO
onpenenuts kKopHu CJIAY. JlelCTBUTENBHO W3 MOCIEIHErO0 YpaBHEHUSA
HaXOJHM X, 3aTeM U3 MPEAMOCICTHETO X,,_; MOJCTABUB MOTYYCHHOE 3HAYCHHE

Xy U3 IIOCICIHEIO YPaBHCHUA U T.A. JOXOJUM 10 X;.

CBCI[CHI/IG HCXOHHOﬁ MaTpulbl K Tp€y1“0JIBHOﬁ Ha3bIBAIOT IIPAMBIM XOJ0M
rayCCoOBCKOI'0 HMCKIIOYCHHA, a OIIPCACIICHUC pGHIeHI/Iﬁ CHUCTCMBI O6paTHI>IM

XO0A0M.
3agaya 5.7. Pemure CJIAY meronom ["aycca
x; + .Exg + .31:3
23_1 + X5 + 21:3
2xy + 2X, + X3
2xy + 2x, + 2X3
21‘1 + 21‘2 + 233

+ 4+ +++

41!4
.3::4
234
Hy

21:4

+ 4+ + + +

51:5
41:5
3x5
23X
X5

[IpuBenemM cHavaia yKpymHEHHYIO OJIOK - CXeMY

Brox
MACCHEA

./

BaMeHa CTPOENM

HaxoxpgeHre Markc afil][ll] smeMeETa OO
aBcoJdPTHON EeIMYMHES .
C MAKCHMAJEHEIM SJIeMeHTOM HAa IOepEYVE

¥

g=1,m, Jj=i+l,ml, agi = Agi— aji *%k2

IpecbpasoEaHMe BIeMeHTOE MACCHMEA aii Oo
dopMyTe OpaMorc Xoga HOONYYeHHT TpeyTrolBHOH
MATPHIE OPH HeHSESCTHEIX

i=1l,m, kl=a;;, j=1,ml, a;;=a;;/k1

**)

v

ofparHore xoma

g=m,1l, S=i-1, 1, &gi= &gi— aji *k2

CopeqaeJIeHMe BHAYEHMH HeHMBEEeCTHEIX Oo

gopMyIaM OpaMorl'c Xoga . SaredM oo gopMyae

v
[T

Puc. 5.19. Vkpynuennas 010k cxema merona ['aycca
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[IpuBenem moapoOHYIO  OJIOK-CXEMy, TJ/I€ HCIOIB3YeM  METOIbI

CTPYKTYpPHOT'O IIPOrpaMMHUpOBaHus Ha puc. 5.20.

( Ha4amao ) ¥
¥ — =1, i<sm; it+ p—
int m=5 ml=6, k, i'. .
i; j; o k=ali][i],
float max, a[6][7], Y
z, k1, k2; ->(_-;r=1; j<=m1; _.;,++>.
¥ ¥
—{i=1; i<=m; it P ali][i] /= k1,
Y L
J=1; 3<=ml; j++ -><f:=i+i; g<=m,; g++
¥

/-rﬂﬁ:-:, aﬁ/ k2 = algllil;

¥ +5=1; j<=ml; j++)—

max=a[6][7]; ¥
* algjli]—-=
(afi][7]*k2);

>-<i=i; i<=m; i++>— Y

¥
false +g=i-1; g0, g+t )—
@ ¥
k2 = alglli]’

true ¥
max = a[i1][1]; 5=1; j<=ml; j++
k = i,’ *
' alglli]-=
(afi][37]*k2);
+{G=1; j<=mi; 3++) J
L 4 ¥
z=alllfil; i=1; i<=m; it++
al1][3] = alk][3]; < T ”
alkj[jl=z; Sx[i]=a[i][ml];/
I | |
Y
/Press any key J
¥
getch();

Puc.5.20. [Tonpobuas cxema pemenus CJIAY meronom ["aycca st

CTPYKTYPHOT'O CTHJISI IPOTPaMMHUPOBaHUSI.
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#pragma hdrstop
#include "math.h"
#include "conio.h"
#include "stdio.h"
#pragma argsused
int main(int argc, char* argv|[])
{
int i,3j,g9, m=5,ml=6, k;
float z, kl,k2, max;
float a[6][7];
for (i=1;i<=m;i++)
for (j=1; j<=ml; J++)
{

printf (" al%d] [%d]l= ",1,3);
scanf ("$1f", salil[3]);
}
max = a[l][1l];
for (i=1; i<=m; i++)
if (fabs(af[i][1l])> max)
{
max = al[i][1l];
k = 1;

for (j=1;j<=ml;j++)

for (i=1;i<=m;i++)

kl = al[i][i];
for (j=1; j<=ml; J++)

alill3] = alill3] / k1;
for (g=i+1l;g<=m;g++)
{

kz = algl[il];

for (j=1; j<=ml; J++)

algllj] = algllj] - (ali]l[3] * k2);

Jjl = algllj] - (ali]l[J] * k2);

for (i=1l;i<=m; i++)
printf ("\nX%d = %$1f ",i,a[i] [ml]);
getch () ;
return 0;
}
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Puc. 5.21. Pemmenne CJIAY meronom XKopnana-I'aycca, cucrema THHEHHBIX
anreOpanyeckux ypaBHEHHUI COBMECTUMA, M UMEET EIMHCTBEHHOE PEIICHHE.

Yka3zareau u ccbliku. HanmomunHaem, o0 ykazaTensiX Mbl TOBOPUIIU TIPU
u3ydyeHun jaboparopHort paboTrel Ne2, W B ITOM TeME TakXKe, Temeph
ocTaHOBUMCS ©Oojiee moapoOHO. OOBIYHO HAYMHAIOIIME I10JB30BATEIN HX
M30€raroT, MOMbITAEMCS UCKOPEHUTH ATOT Mpooe.

Bce o0bekThl mporpamMmbl, Oyap TO TepeMeHHass 0a30BOTO WM Ke
MPOU3BOJIHOTO THIA, 3aHMMAET B MaMATHU OMNPEJEICHHYI0 00JacTh MaMsTH,
KOTOpasi ONPEACIISIETCS €€ aJpeCOM MECTOIOIOKECHHUS.

Brlmeykazanaplid, Tpolecc MPOUCXOAUT CICAYIOIIMM 00pa3oM, MpH
OOBSBIICHUN TIEPEMEHHOW [JIsI HEE PE3epBUPYETCS MECTO B MaMSTH, pa3Mep
KOTOPOrO 3aBHCHUT OT THUIIA JAHHOM IIEPEMEHHOW, a sl JOCTyIlla K
COZIEPKUMOMY OOBEKTa CIYKUT ero uMms (uaeHtudukarop). st Toro 4To0sI
y3HaTh aJpec KOHKPETHOW MEPEMEHHOM, CIYKUT yHapHas OIepaiusi B3STHUS
anpeca. [Ipu »TomM mepen MMEHEM MEPEMEHHON CTaBUTCS 3HAK aMmIiepcaHja
(&).

3apauya 5.8. Crneayroomuil HUXKE TpUMEP MPOrpaMMbl BBIBEJET Ha MEYaTh

CHauaJIa 3Ha4YCHUE NMEPEMEHHON Var, a 3aTeM ee aapec:

#include <vcl.h>
#pragma hdrstop
#include "conio.h"
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#include "stdio.h"
#pragma argsused

in

{

t main(int argc, char* argv][])

unsigned int Var = 69;

int main(int argc,

{

char* argv|[])

long int var = 69;
long int *p var =&var;
printf ("var = %d \n", var);
printf ("Adres = %d\n", &var);
printf ("Press any key...");
getch();
return 0;}
Hamams long int var = 69;
long int *p var=&var;
var pacrosaraercs Imo
anpecy 1245008 69
: p_var yKassBacT Ha
1245008 afipec var
Bepuiuna aopecos
namami
hires o 1245008
Press any key..._
Puc. 5.22. IlepemeHHbIEC B TAaMSTH
Pesynprar anmpeca moxer
Anpec Iavames
0 OTJINYaTbCA JaxXKe IIpu
1 Tepemennasn IIOBTOPHOM 3aIIyCKC
J IporpaMMbl,  TaK  Kak
: 3 i
Adpec 1245008 | FHauen e nepenennon HEBO3MOKHO MPENyrajiarh,
Ampec +1 1245009
Ampccsz 1245004 0 KaKOMY aJipecy HayHyT

Anpec+ BA 12450C2 Anpec

Bepuiuta adpecos namamu

Puc. 5.23. Cytb ykazarens

pasMeaTbCAad ICPEMCHHEBIC

VKka3aTeqIb HA = OTO 3aBHUCHUT OT MHOI'UX
| nepeMeHHYI0

daktopoB. Baxxno apyroe:
pa3HUIIA B aJpecax MepBOu,
BTOpPOU 51 Ipyrux

I (14%{011170'¢

INEPEMCHHBIX B KOAC IIpOrpaMMbl BCEraa 6Y)ICT OAMHAKOBBIM, B 3aBUCHUMOCTHU

OT pa3Mepa 3aHUMaeMO# MM maMsTu (cM. puc. 5.23).
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Ykazamenv — smo nepemennas, komopas codepoicum aopec 0py2020
obvexma.

OTUM OOBEKTOM MOXKET OBITh HEKOTOpas NEepeMEHHas, OUHAMUYeCKUll
obovekm WM  QyHKIUA. [oBOpAT, dYTO yKa3aTelb ccwbliaemcs Ha
COOTBETCTBYIOIHUA OOBEKT. XOTS aapec, Mo CYIECTBY — 32-OMTHOE IIeoe
YUCJIO, OMPEICTAIONIee IOJOKEHNEe OOBEKTa B BUPTYAJbHOM TaMATH
MPOTPaMMBbI, YKa3aTelb SBJSETCS HE MPOCTO IEIBIM YHUCIIOM, a CTICIIHATBHBIM
TATIOM JaHHBIX. OH «IIOMHUT», Ha KakKoro poja JaHHBIE CCHUIACTCS.
HarmmomunaeMm, hoopmar 0ObSABICHUS yKa3aTels BBITJISIUT TaK:

THII yKaBEBaeMor'o O6BeKTa *MIeHTUYMKATOP yKasaTeJld
[= BHaueHME] ;

30ech THMI yxasHBaeMoro O6EeKTa ONpE/eiseT THI JaHHBIX, Ha
KOTOpBIE CCBIJIAeTCS yKa3arelb ¢ HuMeHeM wuaeHTudukarop. CuMBOI
«3Be3704Ka» (*) cooOIaeT KOMIWJISATOPY, UYTO OOBSBICHHAS IIepEeMEHHAs
SBJISICTCSL yKa3aTeJeM W HE 3aBHCHMO OT TOTO, CKOJIBKO TaMATH TpeOyeTcs
OTBECTH TIOJT caM OOBEKT, JUIA yKas3aTelsl pPe3epBUPYETCS IBAa WU YETHIPE
OaiiTa B 3aBUCHMOCTH OT MCTIOJB3YEMON MOJICITH TTaMSTH.

Bot npumepsl 00bsABICHUIN:
int *pIntVarable; // Yxazarens Ha 1ejoe.

double *pDouble = doubleVarable; // WHuImManm3amnms yKasaTesis
// Ha double.

char *arrStr[10]; // Maccus ykasarTejsieii Ha char.

char (*arrStr) [10][10]; // Ykazarens Ha MaTpui]y char.

[Tocnennuii mpumep moBosibHO crernuduyeH. [1ogo0HbIE KOHCTPYKIIMH
OPUMEHSIOTCST B OOBSABICHUM  TapamMeTpoB  (GYHKIUNA, Mepearonux
MHOTOMEPHBIE MACCUBBI HEONPEAEIEHHOTO pa3Mepa.

YToObl NOMYyYUTh TOCTYN K OOBEKTY, Ha KOTOPBIA yKa3aTellb CChLIAETCH,
A€ TOCHEOHUUA  pa3blMeHOo8blgaionm, TPUMEHSS  ONEpPalMIO-3BE30UKY.
Hanpuwmep. *pDouble Oyaer mnpeacraBisTh 3Ha4YeHHWE IMEPEMEHHOW, Ha
KOTOPYIO CChUIAETCA

pDouble:

double doubleVarable = 2.718281828;

double *pDouble = SdoubleVarable;

printf ("BrHavenme camoro ykazaresns (agpec): sSp'",
pDoubie) ;

printf ("Ymcio, Ha koTOpOe OH ccrulaeTcs: $f",
*pDouble) ;

Kak MBI yxe TOBOpWIM B MPEAbIAYIIMX paszaenax, yKazaTeau
UCIIOB3YIOTCS TIpU 00pabOTKE CTPOK, a Takxke I mepenadd (PpyHKIusIM
MapaMeTpoB, 3HAYEHHS KOTOPHIX MOTYT HMMHU H3MEHAThCS (mepedada 1o

CCI)IJ'IKG). Ho rnaBHas «IIPCICCTB» yKaBaTeHeﬁ B TOM, 4YTO OHH IIO3BOJIAIOT
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co3iaBaTh U 00pabaThIBaTh OUHaAMUUecKue cmpykmypol oannvix. B s3pike C
MO>XHO BBIJICNIUTH MaMATh IOJ] HEKOTOPBIM OOBEKT HE TOJBKO C MOMOIIbIO
omeparopa OOBSABICHUS, HO W JUHAMHYECKH, BO BpEMs HCIOJIHEHUS
nporpamMmbl. OOBEKT cO3/1aeTcsi B CBOOOTHOIN 00J1acTU BUPTYaJTbHON MaMsTH
byHkuued malloc (). Bor mnpumep (mpeamosiaraercsi, 4TO MEpPEMEHHBIC
OOBSIBJICHBI TaK, KaK BBIIIC):

pDouble = malloc (sizeof (double)); //IuHammuuyeckoe
BEIIEJICHME TIaMATH.

*pDouble = doubleVar; //IIpucBoeHME 3BHAYEHUSI
IMHAMUYECKOMY OOBEKTY .

printf ("3HaueHre IMHaMMUeCKOTO oOwbekTa: $f",
*pDouble) ;

free (pDouble); // OcBoBoxmeHMe MNaMSITHU.

AprymMeHToM malloc () SBISETCA pa3Mep Kycka IaMsITH, KOTOPYIO

HY)KHO BBIZICNIUTH; JJS 3TOTO MOXHO NPUMEHHUTH OIEpalHio sizeof,
BO3Bpalaromuii, pasmep (B OailTax) nmepeMeHHOM WIM THUMa, YKa3aHHOTO B
Ka4yecTBE ONEPaH/Ia.

@yHKIMSA malloc () BO3BpPAIIAECT 3HAYEHHUE THUIA void* — «IIYyCTOU
yKazareiaby. JTO yKa3aTellb, KOTOPBIH MOXKET YKa3blBaTh Ha JaHHBIC JIIOOOTO
tuna. Takol ykazareiab HENb3sl pa3bIMEHOBBIBATDH, MMOCKOJIBKY HEHM3BECTHO, HA
YTO OH YKa3bIBA€T — CKOJIbKO OaiTOB 3aHMMAET €ro OOBEKT U KaK UX HYKHO
UHTEpIpeTupoBaTb. B JaHHOM  ciayyae  omepauusi  NpPUCBaWBaHUSA
aBTOMATUYECKW TPUBOAMT 3HAYEHHE malloc () K TUIMY double*. MOXHO
ObLJI0 OBl HAMKCATh B IBHOM BUJIE
pDouble = (double*)malloc (sizeof (double)) ;

Ecnu BbIICNEHHE MaMsTH MO KaKOH-TO IpHuuHEe HeBo3MmoxkHo, malloc ()
Bo3Bpamiaer NULL, nyneBoit ykaszarens. Ha camom Jnenme »Ta KOHCTaHTa
onpenensercs B Stdlib.h kak 1enoe — «1IMHHBIA HYIBY:

#define NULL OL
XOpoIIo JIM BbI MOHSJIM CMBICI pa3ivyuus JBYX MOCIEAHUX Ipumepos? B
MepBOM M3 HUX YyKazarento pDouble npucBanBaeTcs aapec NepeMEHHOMR
doubleVariable. Bo BTOpoM yka3zaTenmo mpucBaMBaeTCsl anpec TUHAMHYCCKH
co3gaHHoro oObekTa Tuna double; mocne 3TOro 0OBEKTY, Ha KOTOPBIA
cceutaercs pDouble, mpucBanBaercst 3HadeHue nepeMmenHoi doubleVariable.
CosznaeTcst TuHAMUYEcKasi KOMHS 3HAUECHUS TIePEMEHHOM.

[TamsATh, BBIACNEHHYI0 malloc (), CIEAyeT OCBOOOAMTH (YHKITHEH
free (), €CIM JMHAMUYECKHN OOBEKT BaMm OOJjblle HE HyXeH. Bozbmure 310
ceOe 3a mpaBWIIO W He Iojarairech Ha TO, 4ro cuctema Windows
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ABTOMATUYECKHA YHHUYTOXXA€T BCE JUHAMUYECKHE OOBEKTHI MPOTPAMMBI TI0 €€
3aBEpIIICHHU.

[lepen TeM, Kak pa3bIMEHOBBIBATH YyKa3aTellb, €0 HY)XKHO 00S3aTEIIbHO
MHUIHATN3UPOBATh, JTUOO TpPH OOBSBICHUHU, JIMOO ITyTEM IPUCBOCHUS €My
aapeca Kakoro-mmbo o00BeKTa, BO3MOXHO, AWHAMHYECKOTO — Kak B
mocJIeTHeM TpuMepe. AHAJIOTHYHO, €CIIA K YKa3aTeIo MPUMEHICTCS (PyHKITUS
free(), oH cTaHOBHUTCS HEICHCTBHUTEIBHBIM W HE CCHLIACTCS OOJBIIC HM Ha
KaKWe OCMBICIEHHBIE JaHHble. YTOOBI WCHONB30BaTh €r0 TMOBTOPHO,
HEOOXOMMO CHOBA MPUCBOUTH MY aJI[peC HEKOTOPOTO OOBEKTA.

PaspiMeHOBaHME HYJIEBOTO yKaszaTels TakKkKe MPUBOJAUT K OIIMOKE.
[TosTomy mipu paboTe ¢ 0OBbEKTaMH, CO37aBacMbIMU ¢ TomoIlbio malloc (),
OOBIYHO BCErja MPOBEPSIOT, HE BO3BpaTWia JU HTa (QYHKIUS HYJIEBOE
3HAYCHHE.

Ykazareab Ha (QYHKHHI0O. MOXHO OOBSBUTH, WHUIMAIU3UPOBATH U
UCTIOJBb30BaTh yKazaTenb Ha (yHkiuio. B BeBoBax APl Windows dacto
IPUMEHSIOT, HapUMEp, “‘BO3BpaTHO-BhI3bIBacMble ¢yHKIMK . B Be13oBe APl B
KauyecTBe apryMeHTa B OTOM Cllydae yHoTpeOsisieTcss yka3zaTelnb Ha
COOTBETCTBYIOIIYIO (DYHKITHIO.

Bot npumep, U3 KOTOPOTO BCE CTAHET SICHO.
/************************* HeKO’I‘OpaH @YHKUJ/IFII******/
void ShowString (char *s)

{
printf (s);
}

/*********************** T'rraBHadg @yHKHMH:*********/

int main (void) {

void (*pFunc) (char*); // O6baBjieHMe ykasaTesyd Ha OYHKUMO.
pFunc = ShowString; // MHuumanmmMsaumus ykKas3aTess
ampecom

// OYHKLMM.
(*pFunc) ("Calling a pointer to function!\n");
return 0;

}
Bpl, BO3MOXHO, 0OpaTwjii BHHUMAaHUE, YTO B TMPUMEPE YKa3aTesro

NPUCBaMBACTCAd 3HAYCHHWE, MPEICTaBICHHOE TNPOCTO HMEeHeM GyHKIuU 0e3
CKOOOK CO CHHCKOM HapaMeTpoB. TO €eCThb «3Ha4yeHHEe», MpeICTaBICHHOE
UMEHEM (PYHKIMH, UMEET TOT K€ THUI, YTO M OOBABICHHBIM 3[1€Ch yKa3aTelb.
[ToaTomy 1 BbI3BaTh (HYHKIUIO Yepe3 yKazaTedb MOXKHO ObLJIO ObI POIIIE:

pFunc ("Calling a pointer to function!\n");
CooTHollleHne MEXAY yKazaTelssMH M (YyHKIUSIMH MPUMEPHO TAKOE KE,

KaK MEXIy yKa3aTelIMA W MacCHBaMH, O YeM TOBOPHUTCS B CIICIYIOIIEM
pasmerne.
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Yka3atearu m MaccuBbl. Mexay ykaszarensiMu u maccuBamu B C
CYILIECTBYET TecHas cBs3b. IMst MaccuBa 0e3 MHIeKCca IKBUBAJICHTHO YKa3aTellto
Ha €ro MepBbIii 35IeMeHT. [103TOMy MOKHO HaNucaTh:

int iArray([4];

int *piArr;

piArr = iArray;//piArr ykKaszbBaeT Ha HAaYaJlbHBIMA
3JleMeHT 1Array.

[locnennee SKBUBAJIEHTHO

piArr = &iArray|[0];

N naob6opoT, yKazaTeab MOKHO HCIOIB30BaTh MOJO0OHO HMEHH MAacCHBa,
r. €. MHIeKcupoBaTh ero. Hampumep, PIArT [3] mpencraBiseT 4eTBEpTHIA
ayieMeHT MaccuBa 1Array [ ] .

K ykazaTento MOXHO TPUOABIISITH MJIM OTHUMATh OT HETO 1eJIOYHCIICHHbBIE
BBIpAXXEHUSI, TPUMEHSTh OIEpallui WHKpPEMEHTa W JekpemeHTa. [Ipu stom
3HAYCHUE yKa3aTessl M3MEHSETCS B COOTBETCTBUU C pa3MepoM OOBEKTOB, Ha
KOTOpbIE OH yKa3biBaeT. Tak, (piArr + 2) yKa3blBaeT Ha TPETHM SJIEMEHT
MaccuBa. JTO TO K€ caMoe, UTO U &iArray [2]. Korma Mel nmpubaBisieM K
yKa3aTealo €AUHULY (piArr++), aJpec, KOTOPbIH B HEM COJEPKUTCA, B
JICHCTBUTEIILHOCTH YBEIMUNBAeTCS Ha 4 — pa3mMep tuna int.

Taxum obpazom, 8 8bIpANCEHUAX C YKA3AMENAMU U MACCUBAMU MONHCHO
oopawjamscsi oounakoso. Crnedyem mOIbKO HNOMHUMb, 4YmMO 00bssIeHUe
maccusa @vidensiem NamsAms noo COOMEEMCmEyuiee YUCio IIeMeHmMos, d
00vaGNeHUe YKa3amens HUKAKOU Namsamu He 6bloesisiem, epHee, 6blOeislen
namamv Ol XpaHeHus 3HAYeHUsi yKasamens — HeKomopo2o aopecd.
Komnunamop no-pasznomy paccmampusaem ykazamenu u MAcCugvl, Xomsl
GHeulHe OHU MO2YM 8bI2JISL0EeNb 0YEHb NOXO0JICe.

OnHako BO3MOXXHOCTH, KOTOPBIE PACKpPBIBAIOTCS TEpe]] MPOrpaMMHUCTOM
Onarogapsi ykaszaTessiM, BBISBISIOTCS B TMOJHOM Mepe JuIlb Mpu paboTe ¢
JTUHAMUYECKUMHU CTPYKTypaMU JaHHBIX, O KOTOPbIX MBI TOTOBOPUM B
CIEAYIOIIEM pa3Jiee.

Tunbl, onpenenasieMble MOJIb30BaTe/ieM. BCTpOEHHBIE THUIIBI JTAHHBIX,
yKazaTeau M MacCHBBI OOpa3ylOT OCHOBY Ui TNPEACTaBICHUS U 00pabOTKU
uHpopmaruu Ha s3eike C. [logmmHHas e cuia sS3pIKa COCTOMT B TOM, YTO OH
MO3BOJISIET MOJB30BaTeN0 (TOJI  «MMOJb30BaTENieM» B IMOJOOHOTO poja
BBIPDQKEHUAX TMOHUMAETCA TMPOTPAMMHUCT) CaMOMY OIPEIesiaTh HauboJiee
NOAXOJAIIME JUIsl KOHKPETHOM 3a/laud  THIIbI, CHOCOOHBIE aJeKBaTHO
NPEACTaBISATh CJIOKHO CTPYKTYPUPOBAHHBIE IaHHBIE pEaJbHOrO0 MHUpa. OTH
cpeactBa C Mbl HAYHEM U3y4aTh CO CPABHUTEIBHO MPOCTOTO BCIOMOTaTEeIbHOTO
oreparopa typedef.
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IlepeumenoBanmne TunoB. Jlro6omy tumy B C MOKHO MPUCBOUTH
IPOCTOE UM I TIEPEUMEHOBATH €T0. DTO JACNAETCS C MMOMOIIBIO KITFOYEBOTO
cioBa typedef:

typedef mun nosoe_ums_muna,
WIH
typedef mun nosoe_ums_muna [pazmep maccusal|...];

mis  TunoB-MaccuBoB.  (KBampaTtHble CkOOKM  3/7€ch  O3HAuUalOT  HE
HEOOS3aTeNTbHOCTh CHHTAaKCUYECKOTO DJIEMEHTa, a «HACTOSIINE» CKOOKH.)
Kpome Toro, MO>KHO BBOJUTH UMEHA JIJIsl TUTIOB yKa3zaTesjael Ha (QYHKIIUIO U T.
n. dopmalibHO OmHcaTh Bce BO3MOXKHBIC typedef moBOSBHO CIIOKHO, MO3TOMY
MBI 3TOTO JelaTh He OymeM. BooOmie ciemyer pyKOBOJCTBOBATHCS TaKUM
MpaBUJIOM: €ClId  Bbl OOBABIsAETE OOBEKT Kak MPUHAICKAIUNA K
omnpeneneHHoMmy B typedef Tumy, uMms oObeKTa HYXHO IOJICTABUTH BMECTO
Ho8020_umenu_muna. YOpaB typedef, BBl TOJyuMTE 3KBUBAJICHTHOE

o0BbsBIIEHHE 00bEKTa. BOT mpuMepsl:

typedef short Arrlndex;
//HceBnoHum mis short.
typedef char MessageStr[80];

/ /WM Tuna gisa mMaccuBoB char[80]
typedef int *IPtrFunc (void);

// OyHKIMS, BoO3Bpamammas ykaszaTejb Ha 1int
typedef int (*IFuncPtr) (void);

//Ykazarens Ha QYHKLMIO, BO3BpAWAKILyl int
B ooOmiem, typedef sBisercss mpocTo CpeiCTBOM YIPOIIECHHUS 3alUCH

OTIepaTOpPOB OOBSBIICHUS IEPEMEHHBIX.

Ilepeuncanmebie Tunbl. KiroueBoe C€I0BO €NUM MO3BOJISIET ONUCATh
nepeyuciuMoli  THUIN, TPEACTABISIOMMNA  MEPEMEHHbIE, KOTOpPbIE MOTYT
MPUHUMATh 3HAYEHHUS W3 3aJJaHHOr0 HaOopa LEeNbIX MMEHOBAHHBIX KOHCTAHT.
OnpeneneHre NepeyrciIuMOro TUIA BBITIIAINT TakK:

enum uUMA-uMeHa {umsa_Koncmaumeol [= 3nauenuef, ...};
3HavyeHHEe PaBHO MO YMOJTYAHUIO HYJIO JJIsS MEPBOTO M3 MEPEUNCIUTENIeH (Tak
OOBIYHO Ha3BIBAIOT OMpENesieMble B enum KOHCTaHThl). JIrobOas apyras
KOHCTaHTa, JUIsi KOTOPOM 3HAYeHHWE HE YKa3aHO, MPUHUMAETCS paBHOUN
3HAYCHUIO MPEbIAYIIEeH KOHCTAHThI TUTFOC €IMHUIIA.
Hanpumep:
enum Status

{

Success = 1,
Wait, Proceed,
Error = -1

b
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B onepamope enum nocne 3akpwigaroujeii oueypHol cKOOKU MONCHO
cpazy 06vABUMb HECKONbKO NePEeMEeHHbIX OAHHO20 MUNA:

enum umena {cnucox_koncmanwm} nepemennasf, ...|;
Hy»XHO umeTh B BUAY, UTO UMA-UMeHa HE SIBIIETCA HACTOSIIUM UMEHEM

tuna. MiMeHeMm Tuma OyaeT B BBINICIPUBEICHHOM IIpuMepe enum  Status.
COOTBETCTBEHHO TIEPEMEHHBIC JOJIKHBI OOBSIBIATHCS KaK

enum Status ProclStatus, Proc2Status;
OpmHako Bceraa MOXKHO BOCIOJIb30BaThCs KIIOUYEBLIM clioBoM typedef u

BBECTH JIJIs1 IEPEUUCIICHUS MOJIIMHHOE HOBOE UMs. OOBIYHO 3TO JIeTaeTCs

cpasy:
typedef enum umena {cnucox _xoncmanm } ums_muna,

[Ipeapiayiiee 0ObSIBICHUE MOKHO MIEPENHUCATH TaK:

typedef enum Status {

Success = 1,
Wait, Proceed,
Error = -1 } Status;

Torga Status OymeT MOTHOIIEHHBIM UMEHEM MTEPEUNCINMOTO THIIA.
(ObpatuTe BHHMaHHE, UYTO JJII UMEHU MBI YKa3aau uMs _Status. 1o oObraHast
IPaKTHUKA. )

CTpykTypbl. MaccuBbl TO3BOJIAIOT OOpamaTbCs ¢ HAOOPOM JIOTHYECKH
CBSI3aHHBIX OJTHOTHITHBIX 2JIEMEHTOB KaK C €IMHBIM IIeibIM. Eciu ke Tpedyercs
XpaHUTh HA0Op pPa3HOPOAHBIX, HO JIOTUYECKH CBSI3aHHBIX JIaHHBIX,
OTUCBIBAIOIINX, HAMPUMEDP, COCTOSHUE HEKOTOPOro OOBEKTa PEeaIbHOTO MUPA,
UCTIONB3YIOTCS cmpykmypsl. CHHTaKCUC CTPYKTYPBI UMEET TaKOU BUJL:

struct umena [cnucok snemenmos] [nepemennsvie],
Cnucox _snemenmos COCTOUT U3 OOBSBICHUHN, aHAJOTHYHBIX OOBSIBICHUSIM
nepeMeHHBIX. OOBABICHUS JIEMEHTOB OKAHYMBAIOTCS TOUYKOM ¢ 3amsaToil. BoT
MPOCTOM TMPUMEP CTPYKTYPhI, MPEIHA3HAUYCHHON JJIi XPaHEHUS OCHOBHBIX

CBEIEHUU O YEJIOBEKE:
struct Person (

char lastName[32]; // ®amunus.
char firstName[32]; // Umsa.
Sex sex;

// TloJji: TepeuMCIIUMEIA TUII
// (male, female}.
short age; // Bospacrt.
long phoneNum; // TenedoH Kak IOJMHHOE II&JIO€.
}
aPerson; // OOBbABIAET NEePEMEHHYK THUIa
// struct Person.
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Kak Buaute, Bce A0BONBHO mpocTo. CTPyKTypa TpyNmupyeT pa3inyHble
JaHHBIE, OTHOCAILIMECS K KOHKPETHOMY uenoBeky. Kak u B ciydae
MEepeUnCICHN, B ONpEICNCHHMH CTPYKTYpbl MOXHO cpa3dy OOBSIBHUTH
IepeMEHHbIE CTPYKTYpPHOTO THIIA, yKa3aB MX HMMEHA IOcJe 3aKpbIBAIOIIEH
durypHoit ckoOku. AHAIOTUYHO MMEHEM Tuma siBisieTcs Struct umena, m ero
MO>KHO Cpa3y MepeoIpeIeNIUTh C MOMOIIBI0 KiTtodeBoro ciioBa typedef.

Jng pocTynma K OTHEIBHBIM DJIEMEHTaM CTPYKTYpPhl HUMEIOTCS  JIBE
OIlEpaLliU: TOYKA U CTPEJKa, 32 KOTOPbIMM CleAyeT uMs 3iaeMmeHTa. Kakyro u3
HUX CJelyeT NMPUMEHSATh, 3aBHCUT OT TOrO, MMEETE JIM BBl JEJI0 C CaMoW
IEPEMEHHON-CTPYKTYpOl WJIM y Bac €CTh TOJBKO yKa3aTellb Ha Hee, Kak 3TO
UMEET MECTO B Cllydyae AMHAMHUYECKUX O0bekTOB. C HMMEHEM MEpEeMEHHOM
NpPUMEHSIETCA TOYKa, C yKaszareleM — cTpenka. VMes B BuAy Mpeasiayiiee

OTpeIeJICHHE, MOKHO OBbLIO Obl HATUCATB:
struct Person *pPerson - SaPerson;
// YkasaTejsb Ha CTPYKTYPY .
aPerson.age = atol (ageStr);
// BanucaTrb B CTPYKTYPY
// Bo3pacT aPerson.sex - male; u T.xO.
pPerson->phoneNum = atol (phoneStr); //
/* HameuaraTb mMsa ¥ GaMuimo (OpennojiaraeTcs, YTO OHUM yXe
VHULIMAJIU3UPOBAHEL) . */
printf ("%$s %$s\n", pPerson->firstName, pPerson->lastName) ;
buroBbie moJsisi. B xauecTBe 3JEMEHTOB CTPYKTYPhl MOXKHO OINPENCIATh
bumoevle nons. Jns HUX 3amaeTcd wupuHa noisi B OUTaX, U KOMIIUAJISATOP
OTBOAMUT TOJ JJIEMEHT POBHO CTOJBKO OWT, CKOJBKO YyKazaHO. Heckosbko
OUTOBBIX TMOJEH MOXKET ObITh TaKuM O0Opa30M YIAKOBAHO B OJHOM CJIOBE.
CuHTakcuc OMTOBOTO MOJIS:
mun [ums noasj: wupuna nous,
Tun nonst moxer ObITh int unu unsigned int. Jloctyn k OUTOBBIM
TOJISIM OCYIIECTBIISIETCA TaK K€, KaK U K PETYJIAPHBIM 3JIEMEHTAM CTPYKTYPBHI.
Ecnu uma_nona oTcyTCTBYET, MECTO MOJ IOJE OTBOAUTCSA, HO OHO OCTAETCS
HEJIOCTYIHBIM. ITO OYyT MPOCTO «3aAMOJHSIONINE)» OUTHI.
butoBbie moNs mpUMEHSOTCS MO0 TaM, rae HeoOXoauMa IIJIOTHAs
ynakoBka nHbopManuu (Kak 3To ObIBAET NpH nepeaade PyHKITMH HEKOTOPOTO
HaOopa Joruueckux ¢uaroB), Tu00, HAPUMEP, 1T OTOOPAKEHUST PETHCTPOB
BHEIITHETO YCTPOWCTBA, KOTOPHIE YacTO OBIBAIOT OPraHMW30BaHBI Kak
COBOKYITHOCTH HEOOJIBIITUX TOJIEH U OTJEIHHBIX OUTOB.
Oobequnenusi. O6veduHnenus, onpeneisieMble C MOMOIIBIO KIFOUYEBOTO
cJI0Ba UNION, TIOX0KH 0 CBOEMY BHJy Ha CTPYKTYPHI:

union umena {cnucox_snemenmos] [nepemennvie];
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OTnu4yre COCTOMT B TOM, YTO BCE BJEMEHTHl OObEIUHEHHUS 3aHHUMAIOT
OJIHO U TO € MECTO B IMaMsTH, OHU IepeKpbIBatoTcs. KoMIuiasiTop oTBOIUT
nox OoO0bEAMHEHHE NaMATh, JIOCTATOYHYIO [IJISi pa3MEIleHUs HauOOJBIIETro
AJIEMEHTA.

OObeauHeHUsI TOJIE3HBI, Korja TpeOyercss o0ecneuuTh CBOETO pojia
«MOMMMOpP(HOE TOBEACHHE» HEKOTOpOro oOBekTa. Hampumep, BbI XoTHUTE
ONPENEIUTh THUI, PEATU3YIOUIUI PEICTABICHUE PA3IMYHBIX T€OMETPUUECKUX
Guryp — mnpsSMOYTOJIbHUKOB, OKPY>KHOCTEH, JIMHUW, MHOTOYTOJHHUKOB. B
3aBUCUMOCTH OT TOTO, Y€M KOHKDPETHO SIBJISIETCSl JaHHas (urypa, ais ee
omnucaHusi HEeOOXOAMMBbl paszfuyHble HAOOpPHI 3HaueHuil. Kpyr ommucwiBaeTcs
WHa4ye, YeM MHOTOYIOJbHUK U T. M. M BOT U3 CTPYKTYyp, ONUCHIBAIOLIUX
pazinuHble (PUTYPBI, MOKHO B CBOIO OYE€pEdb COCTABUTH OOOOIIECHHBIN THII-
00beIMHEHUE, KOTOPBIN OyAeT 00padaThiBaThCA PA3IuYHO B 3aBUCUMOCTH OT
3HAYEHHUS CIEHUATBHOTO MOJIs, ONpEAesitoniero poa Gurypsl. B To xe Bpems
Ha Bce (PUrypbl MOXKHO OYJET CChUIATHCA YEPE3 yKazaTelld OJHOIO U TOTO XKe
TUIIA, YTO, B YaCTHOCTH, IO3BOJIUT COCTABJISITH JMHAMHYECKUE CBS3AHHBIC
CITUCKH U3 JIIOOBIX (HUTYp.

JlocTyn K sreMeHTaM OO0beIUHEHUs (MX WHOTIIa Ha3bIBAIOT pazoendamiu)
OCYUIECTBJISIETCSL TaK J#ce, KaK U B CTPYKTypax, — MOCPEACTBOM TOUYKH WIIU
CTpEJIKH, 32 KOTOPBIMH CIIEYET UMsI pa3jiena.

B 3akimroueHue pasroBopa O THIIAX, OMNPEACNSIEMBIX II0Jb30BaTENIEM,
IIPUBENEM NPUMEP 3aKOHYEHHOM mporpaMMbl. B HEN omnpenenseTcs TUIl
CTPYKTYpBI, CHOCOOHOW XpaHUTh JaHHBIC PA3IUYHBIX ‘TpapUUECKUX
00BbeKTOB”. B mporpamme peanu3oBaHbl BCETO JIBA UX BUAA — MPSMOYTOJIbHUK
U TEKCTOBAsI METKa.

Jluctunr 5.9. JleMoHcTpaiust paboThl CO CTPYKTypaMH

/* Struct.c: CTpPYKTypH ¥ OOBeIuMHeHus. */
#pragma hdrstop

#include <stdio.h>

#include <conio.h>

#include <string.h>

/* Tun nna onpenejieHuda Buma obbekTa */
typedef enum {rect=1l, labi} Type;
/*CTpyKTypa IOJiS XPaHeHMS NPAMOYTOJIbHUMKOB M TEKCTOBHX
METOK.*/

typedef struct GForm { Type type;
struct GForm *next;

/* YkasaTesb OJid CBA3AHHODO CHOUCKa. */
union {

/* AHOHMMHOE OOLeIuHeHMne. */

struct ({

/* TpAMOYyTOJILHUK. */
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int left, top;

int right, bottom;

} rect;

struct {

/* TekcrToBasa MeTKa. */
int x, y;

char text [20];

} labi;

} data;

} Gform;

/* OYHKLUMSA BHBOINA IOAaHHHX OOBekTa. */
void ShowForm (Gform *f)
{
switch (f->type) {
case rect:
/* TpAMOYTOJILHUK. */
printf ("Rectangle: (%d, %d) (%d, %d)\n",
f->data.rect.left, f->data.rect.top,
f->data.rect.right, f->data.rect.bottom);
break;
case labi:
/* Merka. */
printf ('Text label: (%d, %d) \"%s\"\n",
f->data.labi.x, f->data.labi.y,
f->data.labi.text);
}
}
int main (void)
{
GForm forml, form2;

/* VHuumanmsaumsa nepBoro obwvekTa. */
forml.type = rect;
forml.data.rect.left = 50;
forml.data.rect.top = 25;
forml.data.rect.right = 100;
forml.data.rect.bottom = 75;

/* VHuumanMsaumsa BTOPOTO obbekTa. */
form2.type = labi;
form2.data.labi.x = 60;
form2.data.labi.y = 40;
strcpy (form2.data.labi.text, "This is a Label!");

/* Pacneuarka... */

ShowForm (&forml) ;
ShowForm (&form?2) ;
printf ("\nPress any key...");
getch () ;
return 0O;

}
PaboTy mporpammbl WILTIOCTpUPYET pHcC. 5.24.
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T Y
Bf C:\Users\KOT\Desktop\Lab C++Builder\Konconstsielpua\ConsApp\ConsOut\Projectl.exe ’_,_LE‘M
-l - — - » .

Rectangle: (50, 25> 100, 75>
Text label: <60, 40> “This is a Labelt!"

mi|»

Press any key..._

Puc. 5.24. TIporpamma Struct.c (Project2)

OOparute BHUMaHUE, YTO NEPEUUCIEHUS, CTPYKTYPbI U OObEIUHEHUS MOTYT
ObITh QaHOHUMHBIMHU, T €. HE UMETh UMEH-ITHUKETOK.
BrumatensHO paccmorpute onpenenenue tuna Gform:

typedef struct GForm { Type type;
struct Gform *next;
/* Ykaszsaresb oA CBA3aHHOI'O cHOucka. */
union {
/* AHOHMMHOE ObOLenuHeHue. */
struct {
/* IpsaMOyTOJNBHUK. */
int left, top;
int right, bottom;

} rect;
struct {
/* TexcroBas MeTrka. */

int x, y;

char text[20] ;

} labl;

} data;
} GForm;

Crpykrypa _Gform mmeer, kak TakoBas, Tpu djeMeHTa: type, next (He
ucnonpdyercs) u data. Tlocnemnuii sBIsSeTCS aHOHMMHBIM OOBEIMHCHHEM
pasnenoB rect u labl, kaxnmplii M3 KOTOPBIX, B CBOIO OYEpEIb, SBJISCTCS

AHOHUMHOW CTPYKTYpOil. DJEMEHThl MEPBOM XpaHAT 3HAYEHUS KOOPAMHAT
BEPXHETO JIEBOTO M MPABOr0 HWKHETO YIJIOB NMPSIMOYTOJIbHUKA; 3JIEMEHTaMHU

BTOpOﬁ ABJIIIOTCA KOOPAMHATHI, 3aJdarOImue IIOJIOKCHHUE TCKCTAa, M CaMa

TCKCTOBAA CTpPOKaA. HOqua}OTCﬂ AOBOJIbHO /IJIMHHBIC BBIPAKCHUA IJIS1 NOCTYIIA

K aneMenTam aanubix (forml.data.rect.bottom).

5.6. NuauBuayajbHble 3aJaHUA
OnHoMepHbIE MACCHBDI

CocrtaBuTh OJIOK- CXEMY aIrOpUTMa U mporpaMmy Ha sizbike Borland C.

209



PCBYJIBTEITBI BBIBECTH HAa MOHHUTOP.

1)

2)

3)
4)
5)

6)

7)

8)
9)

10)

11)

12)

13)

14)

15)

B maccuBe X[10] HaliTH KOJWYECTBO OTPHUIATEILHBIX 3JIEMEHTOB W
3aMEHUTH UX 3HAYCHHUSIMU 110 a0COJIIOTHOW BEJIUYUHE.

Haiitu cymMmmy u cpenHeapudMeTHueckyl0o CyMMy 3HadeHHE
MOJIOKHUTEIIBHBIX JJIEMEHTOB, W HOMEp IEPBOTO IMOJIOKHUTEIBHOTO
anreMenTa MaccuBa X[10].

Haiitu MuHumanbHbI snemMeHT maccuBa X[10] v ero mopsiaKoBBIit
HOMED, a TAK)Ke OTTeYaTaTh MOCICIHUA OTPHUIIATESIILHBIN JJIEMEHT.
Haiitu mopsiiKoBbIC HOMEpa 3JIEMEHTOB M X cyMMy B MaccuBe X[10]
yaoBIeTBOpsIOmMUX yciopuio 0<X;<10.

Jliis maccuBa A[10], roe Ai=1/X; HaiiT HOMepa U CyMMY 3JIEMEHTOB
| ,ipu koTopom Ai<5, eciiu X mensietcst ot 0.1 1o 1 ¢ marom 0.1.
Beraucnute maccuB uucen Zi=(Xi+Ai)/2, ecau 1=1...20; A=SinX;, a
Xijuzmensercs ot 0.1 1o 2 ¢ marom 0.1.

X 2
e '+y !
Brorunciants MaccuB quceia, z =——— €CJIn Xi U3MEHAETCS OT 2
[ y
e 1

c marom 0.5, a Yj- ot 1 ¢ marom 0.25 (I=1....10).

[lepenucaTh mOApsA MOJIOKUTEIbHBIE 3JeMeHThI- MaccuBa X[10] B
MaccuB Y.

3anucath nojapsAn B MaccuB N 4eTHBIE 3JIEMEHTHI IEJIOUYUCICHHOTO
maccuBa X[10].

3anucaTth B MaccuB Y TSATh TEPBBIX MOJOKUTEIBHBIX AJIIEMEHTOB

maccuBa X[10].

e

Beraucnmure 4 = iI=1...10, Ha¥iti 1, mpu KOTOpOH 3JICMEHT

Xi
maccuBa A(10) & <K, rme mexoropoe umcio BBOmMMOE C

KJIaBUATYPBI.

Haiitu cymmy »snemenToB MaccuBa A[10], uMeronux HEYETHBIC
WHJICKCBI, a DJIEMEHTHI C YETHBIMU WHJIEKCAMU 3aIlMcaTh B MAcCUB A.
OnemenTtsl MmaccuBa A[10], cTosiiue Ha YETHBIX MECTaX 3aMEHSS HX
1o a0COIFOTHOM BEJIMYMHE, 3alTUCATh MOJAPS B MAaCCUB Y, a CTOSIIHE
Ha HEYETHBIX MECTax - B MacCuB Z.

[lepenucaTh MONOKUTENbHBIC 3JIEMEHTHI MaccuBa X[15] B maccuB Y ,
a OTpHUIIaTENIbHbIE- B MACCUB Z.

DneMeHThl 1enouuciaeHHoro maccua M[10], kpatnslie 3, nepenucarb
B MaccuB L mogpsia.
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16) Dnementsl maccuBa X[20] 3ammcats B MaccuB Y[20] B oOpaTHOM
MOPSIZIKE.

17)  BpIYHCIUTH CYMMY IOJIOXKHUTEIbHBIX 3JIeMeHTOB MaccuBa X[10] u ux
cpenHeapuMeTHuIecKoe.

18) Berumcnuth cpeaHeapuPMETHUECKYI0 CyMMY JJIEMEHTOB MacCHBa
A[10], yooBaeTBopsitomux yciaoBuo 1<A<2.

19) Beramcauthb cpenHeapu(pMeTHIECKyIO CyMMY AJIIEMEHTOB
nenouncienHoro maccusa N[ 10], kpatHbix 7.

20)  [ns maccuBa X[10] ompeaennuTh KOJIMYECTBO JIEMEHTOB, PaBHBIX 0,
U UX MOPSAKOBBIE HOMEpA.

21) Haiitn MakcuManbHbINA 37eMeHT MaccuBa X[10] © ero mopsiaKoBBI
HOMED.

22) Haiitn MUHEMaIbHBIA 3JeMeHT MaccuBa X[10] u ero mopsiaKoBBIH
HOMED.

23) Bplumciute  cpeaHeapu@METHUYCCKYI0 CYMMY  IOJIOKHTEIbHBIX
anemMeHToB MaccuBa X[10], cTosmMx Ha YETHBIX MECTax.

24)  ns maccuBoB X[10] u Y[10] Haiitu HauOosbiee 3uadeHue (Xit+Y))
u 3HaueHue | mpu sToMm.

25) DieMeHTBHI IeloducieHHoro MaccuBa M[15]; xpatHble 13,
nepenucaTh NoJpsia B MaccuB Y.

26) Haiitn cymmy u konmdecTBO 3yieMeHToB MaccuBa X[10] takux, 4to
a<X;<h.

27) Haiitu nomepa snementoB MmaccuBa X[10], mas koTopeix Xi>b u
3amucarh UX B 1EJI0YMCIeHHBIN MaccuB N.

28) Jlau wmaccuB X[10], HaiTH cpenHeapu(PMETHUECKYIO CYyMMY
AJIEMEHTOB, YIOBIETBOPSIONUX yciaoBuio 0<X;<2.

29) Ilepenucarp maccuB X[10] B maccuB Y[10] Takum oOpa3om, 4TOOBI
CHayajlla CTOSUTM DJEMEHThI C YCTHBIMA HWHJIEKCAMH, IIOTOM- C
HEYCTHBIMH.

30) [Jau maccuB X[10], Haiitt X[l]max cpenaneapudmerudeckue ducia
TIOJIOKHUTEIBHBIX M OTPUIATEIIBHBIX JIEMEHTOB OT/IETHHO.

DyHKIUU
[To 3amaHHBIM BEIIECTBEHHBIM 3HAYCHUSM 0, 3 ¥ 1IEJIOMY N MOJTYYHUTh:
a) sHadyenus Yi=Y(a,B,1) (1=1,2,...,n), rne y-3anannas QyHKIIHS;
0) 3naucHus U=(Y1,Y>.... Yn), i€ @-3a1aHHas QyHKIUS.
DYHKITUY [y ¥ @, a TAKXKE 0, f ¥ N ONPEIeAIOTCS BAPHAHTOM 3aJIaHHUS.
[IpeaycMoTpeTh B mporpaMme MOCTPOUYHBIN BBIBOJ MaccuBa {Yi}, a TaKxKe
3Ha4YeHHE U Ha MOHMUTOD U B (hailyl B TEKyIIeM KaTayiore ¢ uMeHem Res.txt.

Bapuantsl 3axanus.
211



Nl Y o o« B Ne| VY 0] o B
1 10 |1 123 |24 |9 16 1 1 35 |42 13
2 9 2 123 |64 |10 17 4 3 6.2 | 4.52 12
3 8 3 145 |83 |15 18 2 2 75 |58 6
4 7 4 105 |5.2 10 19 3 4 33 |6.6 7
5 6 5 -3.5 45 |5 20 5 1 56 |74 20
6 5 6 6.8 22 |8 21 7 5 53 |58 8
7 4 7 -3.2 35 |6 22 9 7 6.8 |34 11
8 3 8 -1.6 16 |14 23 2 9 83 |46 16
9 2 9 2.5 53 |20 24 4 8 42 |6.8 14
10 1 10 | 5.7 24 |10 25 10 10 58 192 9
11 3 6 -5.7 9.3 |13 26 8 8 83 |49 7
12 4 9 -8.4 45 |10 27 6 9 95 |79 10
13 5 3 5.7 6.3 |7 28 3 2 7.3 |85 16
14 6 5 0.8 53 |4 29 5 7 58 |73 15
15 7 3 7.9 45 |8 30 2 9 31 |65 12
®ynkuun ¥ (0,p,0).
- . —_ 1- 2
Flaripep DBy pso
Dy_| G- 6)y_l VB
(i+23/ p+ia’ wpu < f _(|+',3) npu <0
(@-pB)? +ia Ji+cosp’
ahy2 (a+ip)?
2) ((Z ﬂ:z ) 3 npu o > ﬂ 7) iJa+ ﬂz npu ﬂ >0
a-f)° +i _ v
" (a” ~e")" npu a<pf - —(i+2)5“ﬁ+ia3 npu B<0
(B-a)? +i° @-pl+ia THP
. Sin(a + B)
(a+(-D)'ip)° ——= npu a>0
npu «a>0 i 2 2
3), | Warrp 8)y - '(vaa”;fz
(i+ip)’ npu a <0
W npu a<0 W
a +ﬂ e“’ﬂ
npu >0 >0
4) Y= I(laz _;2ﬂ 9)Y_ 0!2+ﬂ§ npu o
a+i (a+iB)
it 5 npu B<0 I npu a<0
g >0 I8 npu o> pf
5) Wz%ﬂ e s 10), _|ijasp
a+i <0 (a+ip)’
Ty npu  f \/? npuc <0
dyuxuust (Y1, Yo, [.yn J
2
2 2 . _ﬁ
1. _ 1 a +ﬁ 2 — H yl
P=MIN, ) pzMin=os

3. o=Max|y|-Minlv

I<i<n

I<i<n

B
4 . o= Min(\fleB| +¥)

1<i<n
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5. 9=Max lyil tcos(«) 6. 0=Min,y &’

1<i<n

1<i<n

7.9= Ln[Bl+ Min|yi 8. 9=Minles|

1<i<n 1<i<n

N 010
9. ¢=>\e '+1 rae z;- vy, npuy  <[010]
i=1

7 npuy ¢ [0,10]

no [, npu <10
10 (P:Z |a| L re 21: y 1 p y 1
i=1

(i+1) (2 +if)

sinf npuy l>1O

BbINOJIHUTDL yYciaoBus 3alaHUA 53.2. ¢ HCXOAHbIMH JAaHHBIMM:

Y =

(B—a)’ +ai+i° — N
(i-1) (25° +(2i)°) »=Min

npu o> f

1<i<n

(f—a) +ai+i’

npu a < f

o=1,5; p=2,7; N=10.

JIBymepHble MaccuBbl. CocTaBUTH OJIOK- CXEMy M IporpaMmy Ha

s3pike Borland C, pesynbTaThl paOOThl BBIBECTH Ha MOHUTOP W B (daitn B
TEKyIIeM Kartajore ¢ uMmeHeM Pr.res.

1.
2.
3.

9.

Boraucinuth mocTpouHble HAMMEHBIIHE dJIEMEHTHI MaccuBa A(6,6)
TpancnoptupoBarsh Matpunty A(5,5), 1 HAWTHU Clel MATPULIBI.

B maccuBe A(4,4) HaliTU CTPOKY C HAUMEHBIIIMM 3JIEMEHTOM U 3aMEHUTh
3Ty CTPOKY MEPBBIM CTOJIOLOM.

B unenouncnennom maccue A(4,5) HallTM CyMMy BCE€X KpaTHBIX 3
AJIEMEHTOB U Pa3/IeNIUTh HA HEE JIIEMEHTHI BTOPOCTENIEHHOM AHUaroHalu.
B 1nenouucnenHom wmaccuBe A(4,4) Bce DSIEMEHTHI YETHBIX CTPOK
MOMEHSTh MECTAMH C 3JIEMEHTAMU HEUETHBIX CTPOK.

B maccuBe A(5,5) HaliTu ciie MaTpPUIbl U Pa3ieiuTh HA HETO DJIEMEHTHI
3 CTpOKH.

OTcopTupoBaTh 3JIEMEHTHI BTOPOCTENEHHOW quaroHaiu maccuBa A(6,6)
110 BO3PACTAHMIO.

Coznmate MaccuB B(4) w3 cpenHeapuMETHUYECKUX TMOJIOKUTEITHHBIX
AJIEMEHTOB Kax 0l cTpoku MaccuBa A(4,6).

B maccuBe A(5,5) HailTH BCce OAMHAKOBBIC DJIEMEHTHI M UX KOOPIUHATHI.

10.Boi6pars B MaccuBe A(6,6) HanOONIBIINMK 3JIEMEHT U pa3esiuTh HA HETO

DJICMCHTBI BTOpOCTeHeHHOfI JuaroHaliu.
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11.Bei6path B MaccuBe A(6,6) HAaMOONBIIHIA AIEMEHT U PA3ACIUTh HA HETO
AJIEMEHTHI TJIABHOW JUAroHalu.

12.M3 mOCTpOYHBIX CYyMM 3JIEMEHTOB MaccuBa A(6,6) co3nath maccu B(6).

13.BeauciuTh CyMMy OTPHUIIATEIIBHBIX AJIEMEHTOB MaccuBa A(4,4).

14 Bp1yuciauTh KOJWYECTBO YETHBIX 2JIEMEHTOB MaccuBa A(4,4).

15.HaiiTn HammeHbpmMii 31eMeHT B MaccuBe A(S,5), U B Ty CTPOKY M
CTOJIOEI] 3aIiCcaTh HYJIH.

16.HaliTh MUHMMaJIBHBI U MaKCUMAaJIbHBIN AJIeMEHTHI MaTpuilbl A(5,5), u
MOMEHSATh MECTaMU CTPOKM MaTpulibl. Ecnu OHM pacmojioKeHbl, B
Pa3HbBIX CTPOKAX, €CJIM B OJHOU CTPOKE, TO TOMEHSTH CTOJIOIBI.

17.lana matpunia A(m,m) u Bekrop B(M). 3anucate Ha BTOPOCTENEHHYIO
JUaroHallb 3JEMEHTHl BEKTOpAa, a JJIEMEHTHl TJIABHOM JUaroHaid B
BEKTOp pazMep M, pazmMep M BHIOpATh POU3BOJIBHO.

18.Jlana matpumnia A(m,m) u Bektop B(M). 3amucaTe Ha BTOPOCTENIEHHYIO
JMaroHallb 3JIEMEHTHI TJIABHOW AMAroHalyd B BEKTOp pazMep M, pasmep
M BBIOPATH MPOU3BOJIBHO.

19.Bri0bparh MakcuMallbHbIN 3iemMeHT Matpuilel C(m,n). Haiitu HOMep
CTOJIOIA, DJIEMEHThl YETHBIX CTPOK pa3JeiUTh Ha MaKCUMAaJbHBIN
DIIEMEHT.

20.lana marpuria D(m,n). Haiitu HOMep cToONOIA, 3JIEMEHTHI KOTOPOTO
00pa3yroT BO3pPACTAIONIYIO MTOCIIE0BATETFHOCTb.

21.ITepemuoxuts A(M,n) u B(M,n) aneMeHTHI pe3yabTHPYIOMIEH MaTPHIIBI

m
BBIYMCITUTH C IOMOIIBIO BBIPAKEHUS ¢, = D ;b
j=1

22. Boluucnuth 3HadeHus nomuHoma Y = apX® +apX®+...+ag+aio mpu
Pa3IMYHBIX 3HAYCHHSIX KOA(GOUIIMEHTOB, UCTIONB3Ysl Gopmyiy ['opHepa
Vi =(...(((ait+aip) X+ajz) X+...+aig)+aire. KoadpduiueHrsl cBeaeHb B
matpuity A(5,10).

23. Haiitn  cpenHeapuMeTHYECKOE MOJOKHUTEIBHBIX JJEMEHTOB  IIPH
YCJIOBUH, YTO B KaXJOM CTOJIOIE €CTh XOTs ObI OIMH MOJIOXKHUTEIIbHBIMI
SIIEMEHT.

24.Co3nats MaccuB Z(6,5), ecnmn 7, =Y >

6 S sin (x)

i=1 j=1 J

25. Onpenenuts sBAsETCS U lenas kpaapaTHas marpuna 5'° mopsaka
MAarv4ecKuM KBaJpaToM, T. €. TAKOW, B KOTOPOW CyMMBI DJIEMEHTOB BO
BCEX CTPOKAX U CTOJIOIAX OJMHAKOBHI.

26. DreMeHThl TJaBHOW auaroHanmu Matpuilel A(5,5) pacmonoXuTh B
nopsiaike Bo3pacTaHusa. Kaxaplid 3JIEMEHT TOJYYEHHOM MAaTpPHIIbI

YMHOXHUTb HA CYMMY 3JIEMEHTOB IJIJaBHOW TMarOHaH.
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2. BeraucauTb HOMEp cTpoku MaTpuilbl A(5,6) CyMMa 3J1eMEHTOB, KOTOPO#
1o a0COIIOTHOM BEJIMUYMHE MUHUMAJIbHA.

28. 3amMeHUT oTpullaTeNbHble YKcia B MaccuBe A(S5,5) ux KBaapaTamu.
[TocunTarh Hyl€BbIE JIEMEHTHI MaTPHUIIbI.

29. nenouncieHHOM MaccuBe A(4,4) HalTH CcyMy BCEX OTpPHIATEIbHBIX
AJIEMEHTOB M 3aMEHHUTDb WX 3HAUCHUSMHU IO MOAYIIIO.

30.B maccuBe A(20) HaiiTu TpU HAUOOJIBIINUX ¥ 3 HAUMEHBIIINX YHCTIA.

5.7. KoHTpoJibHBIE BONPOCHI

1. OcHOBHBIE 3IEMEHTHI U CTPYKTYpa MPOrpaMMsbl Ha s3bike C.
2. Ilpencrasienue nanubix B C.

3. BerpoenHsbie THITbI JaHHBIX (cTaHmapTHbIE TUTHI C).

4. Onepauuu U BelpakeHud B si3bike C.

5. lonstuss  ¢ynkuuu B s3pike C.

6. Cnenndukamus npeodpazoBanus B sisi3bike C.

7. Escape-nocnegoBatenbHOCTH B si3bike C.

8. OObnacTh 1eNCTBUS IEPEMEHHBIX U CBSI3aHHBIE C HEH TOHATUS.
Q. CrarerTy Kopl B IPOrpaMMUPOBaHUHU.
10. Pemenne cucreMbl JMHEWHBIX anreOpanyeckux ypaBHeHui (CJIAY)
metonoMm JKopaana-I'aycca
11. CrpykTypHOE IPOrPaMMHPOBAHUE.
12. [Ipumep pelieHHs] CUCTEMbl JUHEHHBIX alreOpanyecKux ypaBHEHUU

meTonoM ["aycca.
13. Vxka3zarenu u cchlIku B s3b1ke C.
14. Tumnbl, onpenensiembie Moab30BaTesaeM B sizbike C.
15. Tlonsrue oObeguHenus B sa3bike C..
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JJABOPATOPHAS PABOTA No6.
Co3gaHue KOHCOJbHBIX MPUJI0KEHHI HA SI3bIKE
C++ B cpene C ++ Builder

Heab 1abopaTopHoii padoThl: U3YUUTh U TeCTUPOBaTh NapagurmMsl OOII
JUIE KOHCOJIbHBIX mporpamm Ha sizeike C++ B cpeme C ++Builder, a takxe
HayuuThes co3naBaTte UML - nuarpammet.

6.1. IIpumepsl MOATOTOBKH M CO3AAHUS KOHCOJbHOIO
NPUJIOKEHUsSI HA aAJITOPUTMHUYECKOM si3bike C++
[Ipu u3yyeHNN KOHCOJBHBIX MPHIOKEHUN Ha si3bike C, B pabore Ne5, mbI
MMO3HAKOMIIIACH, Kak ctaproBaTh ux, File = Close All, T.e. 3akpbiBaeM OKHO
®opwm (Form) u Penakropa xoma (Units).

Caenyromias koMmanga File = New = Other mo3BojsieT OTKPHITH HaM
pas3n4HbIe TPYNIbI, cBoiicTBeHHbIe C++ Builder.

Hac untepecyet Bonpoc co3/1aHusi KOHCOJIBHOTO MPUIIOKEHUS, U MbI
BeIOMpaeM koMauay (00bekT) Console Wizard = Ok, ipu 3ToM mosydaemM OKHO
MacTepa CO3/aHusl KOHCOJIbHBIX MPUIOKESHUM.

Jliist Tex, kTo 3HakoM ¢ sizbikamu C u C++ TeMy MOKHO TIPOITYCTHUTh.

IIpocreiimmii BBOA U BbIBOA HA si3bike C++. J[111 BeIBOIa MHpOpMAITUN
HAa 9KpaH MOHHUTOpPA HMCIOJB3yeTcss 00beKT cout (consol - 3TO JABHHMINHUH
TEPMUH, KOTOPBIA  SIBJISETCS SKBUBAJICHTOM JKpaHa U  KJIaBUATYPHI
OJIHOBPEMEHHO) W THUIIYT €ro Mepej omnepaiueldl consol out JIKBUBAJIICHTEH
cout <<,a consol in BBOJ MH(MOPMAIMH C KJIABUATYPhl SKBUBAJICHTCH cin
>>.

Hanpumep, cout << “Hello World!”;

cin >> x;

Jlnst hopMaTHPOBAHHOTO BBIBO/IA UCTIOJIB3YIOT U MAHUIYJISITOPHI, CM.
MIPUMEPHI HUKE, KOTOPHIE MOKA3bIBAIOT JECHCTBUS Pa3IUYHBIX MAHUITYJIOTOPOB.

MauunyJasaTopsl hex 1 oct COOTBETCTBEHHO HCIHOJB3YIOT ISl EYaTH
MIECTHAIIIATEPUIHBIX M BOCBMEPHYHBIX YUCEN.

3agaua 6.1. HapucoBats UML-auarpammy, u HamucaTh TPOTPaMMHBINA
KOJ, JUIS JIEMOHCTpAllMM OIepalrii BBOJ cin >> x W BBIBOJ cout <<
UHGOpPMAIIMd HAa MOHHUTOp, a TAaK)KE€ MaHMITYJIATOPbl heX m OCt mis medaru
IIECTHAAIATEPUIHBIX U BOCbMEPUYHBIX YHCETI.

UML-nuarpammy st mOpocTeWiliero ciydass BbIBOAA JIAHHBIX C
MaHumysIsTopamu hex u 0ct HaprucoBaHa Ha puc. 6.1. a pe3ybpTaThl MIPUBEICHBI
Ha puc. 6.2.
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3anamie HAYATEHOTO
sHaveHNd nepemeHHex al, al. lMecTHanuarepusHele THCTA.

¥

BEUIEIHHE Ha4YalbHOT O
— 1 Bocem CPHMHEBIC HMHCIa

3HAaYeHMA mepeMeHHEx a3, ad

'

[lepemennele, roe
Ilepemennere hex sum, oct sum [ — CYMMBEI XPaHATCE

t

[ CumeonsHad MNepeEMEeHHAA I[.T.[Hj

33aBepMEeHHA TporpaMmMer ch.

Bruncnenne cymme
hex sum u oct_sum

'

Bupon Ha sxpaH sHaieHHA
nepemennnz Al, a2, a3, ad.

t

Breon pesyneTaToE cymm )

hex sum u oct_sum

T S S N

Mpouecc
} FaBepWeHUA OpoTpabE
UreHue cHMONA C KIAEHATYLE " GymeT HazomHTCLA B
CHHIAHHH, NOKa HE
é) HaEMeTE MOoBYHe KA.

Puc. 6.1. UML-auarpamma s 3anaqn 6.1.

[TporpammusIil kox 3a1auu 6.1

#include <vcl.h>
#pragma hdrstop
#include <iostream.h>

#pragma argsused
using namespace std;
int main(int argc, char* argv|[])
{
int al=0xla, a2=0xff; // llecTHamuaTepPUUHLEE YMCJIA.
int a3=054, a4=077; //BOoCbMEepMUHLE UMCJIIA
int hex sum, oct sum; // IllepemMeHHbE TI'Je XPaHATCA CYMME
char ch;
cout << "The hexadecimal al and aZ: al= "
<< hex << al << "; a2= " << hex << a2 << endl;
cout << "The octal numbers a3 and a4: a3= "
<< oct << a3 << "; ad= " << oct << a4l <<endl;
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hex sum=al+aZ;

oct sum=a3+aé;

cout << "The hexadecimal add up to:"
<< hex << hex sum<< endl;

cout << "The octal numbers add up to:"
<< oct << oct sum<< endl;

cout << "\nPress any key...";

cin >> ch;
return O;

The hexadecimal al and a2: al= 1a; a2= ff.
The octal numbers a3 and ad: al= 54; ad= 77.
The hexadecimal add wp to:119

The octal numbers add up to:153

Press any kevy..._

Puc 6.2. Onepanuu BB0O/1a/BbIBOAA U MaHUITYISTOPHI heX u Oct.

3agaua 6.2. lMcnonb3ysd, MaHUNYJISATOPHl setw() U setprecilion ()
BBINIOJIHUTH (DOPMATUPOBAHHBIA BBIBOJ JaHHBIX, TecT npumepa u UML —
JauarpaMmbl Ha puc. 6.3. u 6.4.

3ananue HAYATBEHOTO
3HaYeHMA MepeMenHoro al. al=7z.48755;

Tect 1. Bupop © napameTpamu
00 YMONLAHHKD

¥

Tect 2. Bupog ¢ MaHHHyJIHTOpOM)

setw(10)

'

[TECT 3. Bueop c MaHHHYJ‘IHTOpaMH)

setw(l0) H secprecisionid)

setw (9) H setprecision(4)

¥

Tect 5. Bueon ¢ MaHHHYJTHTOpaMH)

Tect 4. Breog MaHHHyJIHTOpaMH)

setw(S) H setprecisionid)

t

Press any key. )
[ * IIPOLECC

} _ | sapepIeHHA OpoTPaMMED

getchi) BYoeT HaXOGHTCAE

OXRHNAHHE, oKa He
HaKMETE TEOVIo KIALTY.

Puc. 6.3. UML —narpamma BbIBOJa TAaHHBIX ¢ MAHUTTYJISITOPAMHU
setw () M setprecilion ()
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[IporpaMMHBIil KO U pe3ynbTaThl 3a/1a4u 6.2.

Frzetw. cpp |

#include <vel.h>
fipragma hdrstop
#include <iostream. h>
fiinclude <iomanip.hs>
#include <conio.h>

fipragms argsused

+ int wain(int argc, char#*® arogv[])
{

* double =51=72.453795;

. cout << " al=7Z.48795 Test 1 al="
<€ al <<"™n";
+ cout << " al=7Z.48795 Test 2 al="
<< zetw(l0) << al <<™n":
+ cout << " oal1=72.45795 Test 3 al="
<< setw(l0) << setprecision(4)<< al <<"\n":
* cout << " gal=7z.45795 Test 4 al="
<< Zetw () << setprecizioni(d)<< al <<"\vn";
. cout << " al=7Z.45795 Test 5 al="
<< Zetw(S) << Setprecisioni(d4) << al <<"\n":
cout << "\n Press any key. ":
getchi];

return 0;

- e s w

:\Documents and Settings\User\Pabouni cron\Lab C++Builder\KlNCppTema 6\FunSetw... HEE

al=?2_48795 Test al="72_4879
< al=72.48795 Test al=
al=72_48795 Test
— o1 =72.48795 Test
al=72_48795 Test

Press any key.

Puc. 6.4. Manunynsatops! popmaTupoBanus setw () u setprecilion ()

Jns  popMaTUpOBAHHOTO BBIBOJA JAHHBIX HCIONB3YETCS TaKKe H
MaHumyaTopel  Setiosflags ams  ycraHoBieHHHsT Ti00aibHBIX  (JIaroB |
resetiosflsgs mist mx oTmeHsl, ucronb3ys kiaacc C++ iostream. JlomyckaeTcs
KOMOMHUPOBAHHOE HCIOJIb30BaHUe (uiaroB. B Tabmuiue 6.1. mpuBeneHb
HanboJiee YacTo UCIONIb3yeMble (piiaru.

Tabmuma 6.1.
3HayeHHE Pe3yabTat, ecjii 3aUeHne YCTAHOBJEHHO
10S::sKipws Hrropupyet mycToe mpoCTpaHCTBO MPH BBOJIE.
j0s::left BrIBOJT C BRIpaBHHBAHUEM CIICBA.
10s::right BrIBO/I ¢ BEIpaBHUBAHHUEM CIIPABA.
j0s::dec BriBoa B necsatuanom dopmare.
10S::0Ct BriBos1 B BocMepryHOM (hopmare.
10S::hex BrIBOJ B IIeCTHAAIIATEpUIHOM (opMaTe.
j0s::scientific BrIBO urcenr B HAyYHOM C TIIaBaromiel Toukoi popmare.
10s::fixset BriBo uncen B hopmaTe ¢ GUKCHPOBAHHON TOUKOH.
10s::showpoint BBIBOIUTE ACCATUYHYIO TOUKY.
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6.2. Oo1ue cBeeHud 0 KJjiaccax

Ms1 roBopuiim 0 Kjaccax npu BbimojgHeHust padot Ne3 u Ned. Knacc -

COCTaBHOM THII JaHHBIX, J3JICMCHTAMHU KOTOPOI'0 SABJIAIOTCA (bYHKLII/II/I u

IICPCMCHHBIC. B OCHOBY IIOHATHA KJIACC IIOJIOKCH TOT (1)aKT, qTO «HaAg

00BEKTaMU MOKHO COBCPIHIATh PA3JIMYHBIC OIICpALIUI. CBoiicTBa 00BEKTOB

OTIMCBHIBAIOTCSL C MOMOIIBIO TOJIEH KJ1accoB (UJIEHBbI-AaHHBIC), a JCUCTBUS Ha

00BEKTaMM OTHUCHIBAIOTCS C MOMOIIBIO (PYHKIUKA (WICHOB-(QYHKIIHI), KOTOPBIC

Ha3bIBAIOTCS Memooamu Kiaccd. CHCI{OB&TGHBHO, Knacc UMECT umA, 1 COCTOUT

U3 nosel, TaK Ha3bIBAEMBIX UleHbl-OaHHble U Memo006 (4IeHOB-(QYHKIIHNA)

KJ1acca.

{

HanomunaewM, kiiacc umeer cienyromui popmar:

class name // name — ums KJ1acca

private: //Onucanune 3aKphITHIX YWICHOB-IaHHBIX
Y METOJIOB KJIacca, IOCTYIHBIX TOJIBKO B KJIacce.

protected: // OnucaHue 3alUIIEHHBIX WICHOB U
METO/IOB KJIacCa, KOTOPbIE MEPEIAOTCS IOTOMKAM.

public: //Onucanre OTKPHITHIX YJICHOB U METOJIOB
KJacca

}

ITpuBenem pestomupyromue (pyHIaMeHTaIbHbIE IPaBUia Ul pa3ieioB Kiacca:

1.

Ilopsook crnedosarnus pazoenos npou38oNbHbllL, U OOUH U MO Jce pa3oen
MOJCHO Onpeoesisimb HeCKONILKO pa3.

. Ecnu pazoenvl ne onpedenenvl, KOMRUIAMOP (MO YMOIUAHUIO) 00bs8sIem

8ce 271eMeHmbl 3aKPbIMbLMU.

Tomewams Oanubie-31eMeHMbl 8 OMKPLIMBLL pazoei ciedyem molbKo 8
mom cuyyae, eciu 8 3MOM eCmb HeoOX0OUMOCHb, HANPUMED, eCliu MO
ynpowaem eawty 3a0ady. OObIYHO 3/leMeHmbl-0aHHble NOMeWaromcs 6
3auueHHbIL pazoen, Ymoowl K HUM umeau 00Cmyn QyHKYuu-3ieMmeHnol
KACCOB-NOMOMKOS.

Kenamenvno ucnonvzosams 01 uUZMeHeHUs 3HAYEHUU OAHHBIX U
oocmyna K Hum @yHkyuu-snemenmol. Ilpu ucnonvsoeanuu @yukyuu
MOJACHO OCYUIeCmBIAMb NPOBEPKY OAHHBIX U, eCNU HYICHO, UBMEHAMb
opyaue oanmbie.

Knacc oonycxaem 603moacHocms umems HECKOIbKO KOHCMPYKIMOPOS.
Knacc oonyckaem o6s6nenue odecmpykmopos, Komopwvie 00bIUHO
00BABNAIOMCS 8 OMKPLIMOM pasoesie KAAccd, HO MONCHO U 8 3aKPbINOM.

220



1. @yHxyuu-snemenmsl (8 MOM HuUcCie KOHCHMPYKMOPbL U 0eCmpyKmopbl),
cocmosuue U3 HeCKOJIbKUX ONepamopos, HCelamelbHO ONpeoesimbCs
6He 00vABNIeHUs KIdcCCa.

OTKpBITHIE METOABI M YIEHbI — JaHHBIX KJacca.

Buumanue! B ornuuue oT moneil CTPyKTYphl JOCTYIHBIX BCEr[a,
JOCTYI K 4YJeHaM-JAaHHBIM M METOJaM B KJIacCaX MOTYT OBITh Pa3IMIHOTO
YPOBHS:

* Omkpvimole public: (nyoauuHsle) 00OCMYNHO 8cem. Bbl308 omKpwimbix
YIeHO8 U Memo008 K1acca OCyWecmsasemcs ¢ nomowwvio onepamopa “.”

("mouka");

* 3akpvimele private: (npusammsvie), 00CMYN, K KOMOPLIM BO3MONCEH
MOJIbKO 8 Klacce yepe3 oowuli unmepgeiic emecmo npsamo20 00Cmynd.
Knaccam-nomomxam 3anpewen oocmyn K 3aKpblmblM OAHHBIM CEOUX
6a306bix K1aCCO8,;

* 3awuuiennvle protected: (Hacnedyemvie), OOCMYNHbL HANPAMYIO
MOJIbKO OHU NOMOMKAM, A OCMATbHbLE Hem.

[Tocne onucanus kiacca HEOOXOIUMO OIMUCATh MIEPEMEHHYIO TUIIA class.

Hanpuwmep,
name class name;,
31€Ch name class — UMS KJIacca, name — UMS IIEPEMEHHOM.

B oanvretiuem nepemenuyro muna class 6yoem HA3v18amb «0OBLEKMY
unu «Ixsemnuap kuaccay. Obvagnenue nepemeHHol muna class (8 Haulem
npumepe nepemMeHHdasi name MUNA name class) HA3LIBACMCS CO30AHUEM
(unuyuanuzayueti) 0ovekma (IK3eMnsApa Kiacca).

[Tocne onucanusi NEpeMEHHOW MOKHO oOpamiaThes K 4jeHaM U MeToAam
KJiacca.

OOparieHue K 4ieHaM U METoJaM Kjlacca, HalIOMHUHAEM, OCYLIECTBIIAETCS
AHAJIOTUYHO OOPAIEHUIO K TOJISIM CTPYKTYPBI C TOMOIIBIO OIEpaTopa «.»

(TOuKa).
/*OBpamenmne k nojmo pl sk3eMIyisgpa kjaacca name. */
name.pl;
/*  Ob6pamenme Kk MeTony fl1 sk3eMmmysgpa Kjacca
name,parl, parZz, .., parn —  CHMCOK  (QOopMaJibHBIX

napamMeTpoB QyHKIpm f1.%*/
name. fl (parl, par2,..parn);
UneHbl Kilacca JTOCTYITHBI W3 JIFOOOTO METOoJla Kjiacca, U WX HE HAJO0

nepeaaBaTh, B Ka4eCTBE MapaMeTpoB (PyHKITUH-METO/I0B.
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3agauya 6.3. CocraBute UML gmarpammy mnst kimacca complex, wu
paccMOTpeTh B 33/1a4€ dJIEMEHTApHBIC ONEpaIlMy HaJl KOMIIJICKCHBIMH YUCIaMU
10 BBIOOPY MOJIb30BATEIIS.
B kmacce complex Oyayt unenst knacca:
* double x — JICUCTBUTEIbHAS YAaCTh KOMILUICKCHOTO YHCIIA;
* double y— MHHUMAa4g YaCTb KOMIIJICKCHOI'O YHUCJIa
* double z - KOMIUIEKCHOE YHUCJIO
Memoowt knacca:

* double modul () — (QyHKUHS BBIYUCICHUS MOIYJISl KOMIUIEKCHOT'O YHCIIA;
* double argument () — QYHKIMS BBIYUCICHUS apryMEHTa KOMILIEKCHOTO
4MCIIa;
* void show complex() — (PYHKUMSI BBIBOJAUT KOMIUIEKCHOE YHCIO Ha
OKpaH.
* void comadd() - (QYHKOUS BBIBOAMT Ha 3KpaH CIOXKEHHE JBYX
KOMIIJICKCHBIX YHCEII;
* void comsubst ()- (QYHKIUS BBIBOJUT Ha HKpaH BBIYUTAHHE JIBYX
KOMIIJICKCHBIX YHCEII;
* void commult ()- (YHKUUS BBIBOAUT Ha 3KpPaH YMHOXKEHHE JIBYX
KOMIIJICKCHBIX YHCEII;
* void comdiv()- (yHKUHS BBIBOJUT Ha OHKpaH JCJIEHUE JIBYX

KOMITJIEKCHBIX YHCE]T.
Ha pucynkax 6.5 -6. 9. npuenenst UML — nuarpammer kitacca complex.

complex 1zl=V x2+y2 " |¥

+double x;

+double y; arctg%, x>0;
+double z; y

+double modul() —
+double argument()—

+void show complex() :
+void comadd() J+ 71t Z,= (X X))+ (V1Y) %

+void comsubst()—— :
+void commult()———] Z1-Z,= (X1 - X))+ (Y- Y») %

+void comdiv() ——_ \+
0 Q 717,=(XX,-Y,Yo) +i (X1Y2+X2Y1)I¥

/0 arg Z=1 arctgs +mn, x<0, y>0;
arctg% -1t ,x<0, y>0;

MeTonapl Ki1acca MOI'VT

emIaTh J1ajeko He BCe
b . Z1 _ XXt0Y |, NXo-XY .
IIPUMEDPBL. — =St
Pemenne mpumepos co 2 Xty X2t¥2
BCEBO3MOKHBIMH

HIOAHCAMU MBI
PacCMOTPHM ITO3Ke.

Puc. 6.5. lnarpamma (UML) kimacca complex.
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onepanti i acsa .~ V[t]
P 1H 1: [ ] Brizoe MeTona modul()
COmpIEx. : U BBI/Ia9a PE3YIbTATOB
VciIoBHe BEIGOPKH: [fl L
JHAIIO30H 9HCcel 1-7.
- [t] (" Brnos MeToma argument() break
/ \ 1 BELIAa PesyNLTaTOR
Cosznanne 00BEKTa [ t] ~
complex.chislo 3: Be13oe MeTona show_complex() break
\_ [ BBLIAYA PesyNHTATOB
Bri6opka onepariit [fl "Wa
M2 Knacca complex 4: <> [ ] Berzoe MeToda comadd()
O ) \_ 1 BbIJIAYA PE3YNILTATOR
N 5
Actor \ 5- [t] é Brizoe MeTona comsubst() >
OROHNYAHHE [f] \_ [ BBUIAYA PESYIIbTATOR
IIpomomxaTek BEIOOPKY 6: (" Brmos MeTona commult()
TI0Ka He BEIOEpYT [f] \_ H BbIZla4da pe3yIbTaToB
CHMBOI n HIH N
(" Brrzoe merona comdiv()
Brison coo0meHH O H BBIOAYA PE3YINLTIATOB >

(.

BEIOOPKE IIPABHIIBHOTO
HOMepa B OHAIIO30HE
orl mo 7.

default

OKOHYAHHE .

Puc. 6.6. lnarpamma nesitenbroctd (UML) mist 3amaum 6.3.

MeTtoz double argument()
U3 Kacca complex

Meron double modul()
M3 Kimacca complex

o
T BEBOLX, ¥
)

Beonox,y

X0

(z:atanz(xry)*ISO;’PHPi

C

retumn =0 _
GZ | =y X2 + y2 FatanZ(x:y)*lsofPﬁPD
Cz:atanz (x.9)*1 80;’P1'—PD

o
a) b)

Puc. 6.7. Inarpamma nestenpbroctd (UML) mst 3amaum 6.3.
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Meron comadd() Meton show_complex Meton comsubst()
W3 Kmacca complex

H3 KIacca complex M3 Kmacca complex
(BBO_[L x1,y1, x2,y2 )

Z=X = yi ) ( Beon XI:yL X2, yz)
b
<x1=x1+x2, y1=y]+y2) Gﬁl=xl—x2: y1=y1—y2)
v v
( z=x1+y1"1" ) ( =xl+yl1"i" )

a) b) c)

Puc. 6.8. lnarpamma nesitensaoctd (UML) muist 3amaum 6.3.

Metong commult()

Meton commult()
M2 KITacca complex

H3 KIacca complex

(BBO.[L x]:y]: X2, y2 ) (BBO.EL X],Y], X2, y2 )
]

re=(x1*x2-y1*yl) re=(x1*x2+y1*y2)/(x2*x2+y2*y2)
m=(x1*y2+x2*y1) m=(x2*y1—x1*y2)/(x2*x2+y2*y2)

!
( zretim ) ( e )

. [

a) b)

Puc. 6.9. Inarpamma nestensroctd (UML) mst 3amaum 6.3.

Hwxke mnpuBeneH mnpumep, IJIe ONUCHIBACT KIAacC W (QyHKOUs Main,

JIEeMOHCTpUpyIolas padboty ¢ kimaccoM complex. Ha puc 6.10. pesynabTarhl
TECTUPOBAHUS MPOrPaMMHOTO KOJIa.

#include <vcl.h>

#pragma hdrstop

#include <string>

#include <iostream.h>

#include <math.h>

#define PI 3.14159

using namespace std;
class complex //OnpenmenseM kjacc complex

{
public:
double x;

//JencTBuTeIbHAS YacThk KOMIIJIEKCHOIO
yycsa.
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double y; //MHuMass yacThb KOMILJIEKCHOI'O UMCJIA.
/* Meronm kjacca WM 4YJleH-QyHKIMS complex — QyHKIMS
modul, nOys BBEYMCJIEHMS MOILYJISI KOMIIEKCHOI'O umcja.*/
double modul ()
{
cout << "Re x= "; cin >> x;
cout << "Im y= "; cin >> y;
return pow (x*x+y*y,0.5);
}
/*Meron kjacca complex — QyHKIMS arqgument, mos
BEIYMCJIEHMUS apI'yMeHTa KOMIJIEKCHOI'O umcja.*/
double argument ()

{

double z;
cout << "Re x= "; cin >> x;
cout << "Im y= "; cin >> y;

if (x>0) z= atan2(y,x)*180/PI;
else if (y>=0) z=atan2(y,x)*180/PI+PI;
else z=atan2(y,x)*180/PI-PI;
return z;
}
/*Meron kjacca complex - ¢QyHKIMs show complex, nnsa
BEIBOIA KOMILJIEKCHOI'O umcia.*/
void show complex ()
{
if (y>=0)
/*BEIBOL KOMIJIEKCHOI'O UMCJIA C IHOJIOXUTEJIBHON MHMMOM
yacTeno. */
cout<<x<<"+"<<y<<"i"<<endl;
else
/* BEIBOL KOMIJIEKCHOI'O UMCJIA C OTPUIIATEJIBHON MHMMOM
yacreio. */
cout<< " 7z = "<<x <Ky <<"i"<<endl;
}
/* Onepanmy HAn KOMIJIEKCHBIMM UMCJIAMMU: CJIOXEHMUE
BEIUMTAHME; YMHOXEHME IeJIeHue. */
void comadd () //CrnoxeHue.
{
float x1,x2,v1,vy2;

cout<<"x1="; cin >> x1;
cout<<"yl="; c¢in >> yl;
cout<<"x2="; e€in >> x2;
cout<<"y2="; c¢cin >> y2;
x1+=x2;
yl+=y2;

cout <<" 7z="<<xI<<" + "<<yl<<"i -Add"<<endl;
}

void comsubst () / /BelUMTaHMKE .

{
float x1,x2,vy1,vy2;

cout<<"x1="; e¢in >> x1;
cout<<"yl="; cin >> yl;
cout<<"x2="; ein >> x2;
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cout<<"y2="; cin >> y2;
x1-=x2;
yl-=y2;

cout<<" Z="<<x1I<<" 4+ "<<yl<<"i -Subs"<<endl;

}

void commult () / /YMHOXEHME .

{

float x1,x2,vyl,y2,re,im ;

cout<<"x1="; cin >> x1;
cout<<"yl="; cin >> yl;
cout<<"x2="; cin >> x2;
cout<<"y2="; cin >> y2;
re=(x1*x2-yl*y2);
im=(x1*y2+x2*yl);

cout<<" Z="<<re<<" 4+ "<<<im<<"i -Mult"<<endl;

}

void comdiv () //Dejedmue.

{

float x1,x2,yl,y2,re,im ;

cout<<"x1="; ecin >> x1;
cout<<"yl="; cin >> yl;
cout<<"x2="; ecin >> x2;
cout<<"y2="; cin >> y2;

re=(x1*x2+yl*y2
im=(x2*yl-x1*y2
cout<<" Z="<<re<<"
}
}:
int main(int argc,

{

ch

) / (X2*x2+y2*y2) ;
)/ (X2*x2+y2*y2) ;
+ "<<im<<"i -Div"<<endl;

ar* argvl[])

//OnpenenseM nepeMeHHy®w chislo Twurna complex.

complex chislo;
char ans;
int num;
do
{

n

<<
<<
<<
<<
<<
<<

Please
a

cout
cout
cout
cout
cout
cout
cout <<
cout <<
cin >> num;
switch (num)
{

/* BEIBOI MOZLYJIE

n

n

n

n

n

n

n

N oY W N =
QO O Y Y YR

enter a number " <<endl;
method modul () " << endl;
method argument () " << endl;
method show complex () " << endl;
method comadd() " << endl;
method comsubst() " << endl;
method commult () " << endl;
method comdiv() " << endl;

I KOMIJIEKCHOI'O umcJjia, u

obpameHns K MeTomaM Kjaacca.*/

case 1: cout<<
break;
case 2: cout<<

<<chis

"Modul' chisla="<<chislo.modul () ;

endl<<"Argument chisla="
lo.argument () <<endl;
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break;
case 3: chislo.show complex();

break;
case 4: cout<<"Z = z1 + z2 " << endl;
chislo.comadd() ;
break;
case 5: cout <<" 7Z = z1 - z2"<<endl;
chislo.comsubst () ;
break;
case 6: cout <<"7Z = z1 * z2 "<<endl;
chislo.commult () ;
break;
case 7: cout <<"7Z = z1 / z2 " <<endl;
chislo.comdiv () ;
break;

default: cout <<"Please select the number from
diapason 1-7";
}
cout <<" You must type a Y or an N" << endl;
cout <<" Do you want to continue (Y/N)?" << endl;
cin >> ans;
}
while (ans!='n"');
return 0;

}
B C:\Users\KOT\Desktop\Lab C++BuildeAKICppTema 6\FnComplCisla\PrComplCl.exe .. I SRR

Please enter a number -
1 method modul()

method argument<)

method show_complex<)

method comadd(>

method comsubst{>

method commult (>

method comdiuv()>

== =T =T T

1 + 2i —Subs | |
You must type a ¥ or an N
Do you want to continue <Y~ M>7?

Puc. 6.10. KommnekcHsle yucna. Pe3ynbraTsl paboTHI.

6.3. KoHCTPYKTOpBI U 1eCTPYKTOPHI

OO0mue MoJIOKeHUs1 0 KOHCTPYKTOPax M JAeCTPYKTOPAX. B

OOIl nns KJIaccoB, KOHCTPYKTOPHI SIBISIOTCS  CHEUU(PUUECKUM  THUIIOM
(YHKIMI-2JIEMEHTOB, MUn G036PAWAEMO20 3HAYEHUs OJisl KOMOPbIX He
yKasvleaemcsl, a uMs OOJJHCHO COBHAOAMb C UMEHeM C80e20 KIaAccd.
BbI3biBatoTCS OHM TpU CO3JaHUM HOBOIO TMpeAcTaBUTeNd Kiacca. Ecmu
II0JI30BATENb HE BBI3BAJI, KaK B ITpUMepe 6.3, TO HEBUAUMBIE MTOJIb30BATENAM,
Y HOCHSIILIMI MMS KJIacca CUCTEMOM CO3/1aeTcsl BCeraa Mpu oObsIBICHUN Kilacca
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apromatudeckd. OJHAKO CHCTeMa JIOMyCKaeT, HaJu4he HECKOIbKUX
KOHCTPYKTOPOB H JIECTPYKTOPOB, XOTS U OJIUH JACCTPYKTOP AOCTATOYHO, YTOOBI
YHUUYTOXXUTh, BCE KOHCTPYKTOPHI, T.€. OCBOOOIUTH MaMSATh B Pa3pylIUTh Kiacc.
KoHCTpyKTOpHI MCTIONB3YIOTCS IS MPOTIecca MHUIIMATN3AIUH YWICHOB JTaHHBIX
W JIPYTUX TeJIeld, 0 KOTOPhIX MBI YKaXKeM TO3Ke B mpuMmepax. HamomuHaem,
KOHCTPYKTOPHI ¥ JECTPYKTOPHI SIBJISIOTCS YieHAMU - QYHKIIMN KJIacca, OJJHAKO
MIpU UX OOBSBICHUU THIT HE YKAa3bIBAETCS, W, CJICIOBATEIHLHO, OHM HUYETO HE
BO3BPAINALOT.

Pexomenoauusn! B koncmpykmopax He JiCelamenvHO  GbINOJHIAMb
onepayuu, noosepearouuecs npoeepke, U GvloA4U pPe3yIbmamos NpoGepKu
(hanpumep, evideneHue namamu Qyukyus void *malloc (size t) u Op.),
M.K. eclu Kakue-mo Oeucmeusi He 8blNOJHEeHbl, MO 00 MOM HeB03MONCHO
coobuwums 3aoaue.

PestoMupysi, Bbillle CKa3aHHOE YTBEPKIAeM.
1.  Kowcmpyxmopol u Oecmpykmopwvl Ha ssvike C++no ymonuauuro,
8bI3LIBAIOMCSL ABMOMAMUYECKU, U OHU ABTSIOMCI 2APAHMAMU NPABUTLHOZO
co30aHue u pazpyuierue 00beKmos Kiacca.

OOmmii BUA (CHHTAKCHUC) OOBSIBICHUS! KOHCTPYKTOPA!
class className

{

public:
className () ; // KOHCTDYKTOP 10
YMOJIYa HMIO
className (const className &c); // KOHCTPYKTOP KOIMM
className (<cnmucok mapamMeTpoB>); // ocTalbHEE
KOHCTPYKTOPE

}i
2.  Koncmpyxkmopwt u oecmpykmop omaudaromcs om opyeux 00beKmHulx

Memo008 cledyrUUMU 0COOEHHOCMAMU:
* Ums cosnadaem ¢ umenem c80e20 Kidccd.
* He umerom 6038pawjaemoco 3HaueHus, a makice He YKA3bl8aAom mun
void.
* He mocym Hacnedogamuvcs, OOHAKO NPOU3BOOHbIU KIACC, eClUu U0
docmyna He private, MO MOoOdJcem Bbl3bl8AMb KOHCMPYKMOpPbL U
oecmpykmop 6a306020 Kiacca.
» [lo ymonuanuro asmomamuiecKu 2eHepupyomcs KOMIUIAMOPOM KaK
public, eciu ne 611U 06BAGIEHBL UHAUE.
* Asmomamuuecku 8b13b18AIOMCSL KOMNUJISIMOPOM, umooOwvl
2apanmuposams Haojedxcaujee Co30aHue U YHUUMONCeHUe 00beKmos
K1ACCO8.
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* Moeym coodepoicams HesigHble oOpawjenus Kk onepamopam NeW u delete,

eciu obvexkm mpedyem 6blOeNeHUss U VHUUMONCeHUS. OUHAMUYECKOLL

namsmu.

JleMoHcTpAaIusi 00bABIEHHSI KOHCTPYKTOPOB. [IpuBenem TekcT
IPOrPaMMHOTO KOJIa C Pa3MTUHBIMUA KOHCTPYKTOPaMH AJIsi AEMOHCTPAaUU UX
BU/JIOB.

3agaya 6.4. Hanucats mporpaMMHA KO, JEMOHCTPHUPYIOMINA, (hOpMATHI
¥ BO3MOKHOCTH KOHCTPYKTOPa ¥ MX WHUIHAIN3ALIUIO.

#include <vcl.h>
#pragma hdrstop
#include <iostream>
#include <conio.h>

#fpragma argsused
using namespace std;
class TestConstructor {

public:
A KoHCcTpyKTOPR 6O€e3 HnapaMeTpOB — KOHCTPYKTOP IO
yMostaHuo N 1. xAk )
TestConstructor () { cout << "TestConstructor ()" << endl;
}
Vil KoHCTpyKTOD C OOHMM [IapaMeTpoOM — OCTAaJIbHEE
KOHCTPYKTOPEl N 2. rAA )

TestConstructor (int)
{ cout << "TestConstructor (int)" << endl; }
Vil KoHCTpyKTOp C C OBYyMA HapaMeTrpamMy — OCTajIbHEIE
KOHCTPYKTOPEl N 3. 4
TestConstructor (int, int)
{ cout << "TestConstructor (int, int)" << endl; }
Vil KoHCTpyKTOD C OOHMM [IapaMeTpoOM — KOHCTPYKTOP
konmpoBaHus N 4. xEx )
TestConstructor (const TestConstructoré&)
{ cout << "TestConstructor (const testé&)" << endl; }
Vil KOHCTPpYKTOP C OOHMM HapaMeTpoOM — KOHCTPYKTOP
KonmpoBaHus N 5. 4
void operator=(const TestConstructorg)
{ cout << "operator=(const TestConstructorg)" <<
endl; }
}i

int main(int argc, char* argvl[])

{

cout << "TestConstructor test 1 "
TestConstructor test 1;

cout << "TestConstructor test 2(69) "
TestConstructor test 2(69);

cout << "TestConstructor test 3 = 69 2 "
TestConstructor test 3 = 69;
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cout << "TestConstructor test 4 = TestConstructor(4) : ";

TestConstructor test 4 = TestConstructor (4);
cout << "TestConstructor test 5(13, 17) "
TestConstructor test 5(13, 17);
cout << "TestConstructor test 6 = TestConstructor (13, 17):
LL I
TestConstructor test 6 = TestConstructor (13,
17);
cout << "TestConstructor test 7; test 7 =1 "

TestConstructor test 7; test 7 = 1;
cout<<"TestConstructor test 8; test 8 =
TestConstructor (1) :";
TestConstructor test 8; test 8 =
TestConstructor (1) ;

cout << "TestConstructor test 9(test 8) "
TestConstructor test 9(test 8);
cout << "TestConstructor test 10 = 'a' "
TestConstructor test 10 = 'a';
cout <<"Press any Key ...";
getch () ; return 0;

CAlUsers\KOT\Desktop : opTema 6 . mkon\PrEx

TestConstructor test_1 TeztConstructor()

TestConstructor test_2<{69) : TezstConstructoriint)

TestConstructor = 69 : TestConstructor{int}

TestConstructor test_4 = TestConstructorid) : TestConstructorCintl
TestConstructor test_5<{13,. 17> : TestConstructordint, int?

TestConstructor test_b = TestConstructordld, 17> : TestConstructoriint,. int)

TestConstructor test_7; test_V =1 : TestConstructord)
TestConstructor{int)

iuperatur=(cunst TestConstructord>

TestConstructor test_8; test_8 = TestConstructordl): TestConstructoril
TeztConstructor<int?

operator=Cconst TeztConstructork

TeztConstructor test_P{test_8> I TeszstConstructorfconst test&l
TestConstructor test_10 = ‘a’ : TesztConstructordintl

Prezz any Key ..._

Puc. 6.11. JleMoHCTparus BapuaHTOB HHUIIMATH3AIUU KOHCTPYKTOPOB

Ecnu HyXHO TPOWHUIINATN3UPOBATH HOBBIH OOBEKT CYIIECTBYIOIINM (T.€.
CICNIaTh TOYHYIO KOIHIO 00BEKTA), UCIIOJIB3YETCS KOHCTPYKTOP KOMUPOBAHUSI.
31ech palMoHAIBHOE 3E€PHO TAKOTO KOHCTPYKTOpa KakK pa3 B TOM, YTO
pabotaer ObicTpee, 4eM operator=, T.K. TO3BOJISIET IPOUHUIIUATU3UPOBATH
JTaHHBIE 0OBEKTA BO BPEMSI MX KOHCTPYHPOBaHHUS. Takke HEMAJIOBAXHO: €CIIU
B MPOIIECCE MHUIIUATU3AIMH HOBOTO 00BEKTa OYJET BHIOPOIIIEHO UCKITIOUCHUE,
HarpuMep, bad alloc, TO HEKOPPEKTHBIH OOBEKT cO34aH He Oyner
(BIIpoueMm, TO K€ caMoe KacaeTcs JIIDOOro KOHCTPYKTOPA).

Jlanee ™Mbl B TmpuMepax Oosiee MOAPOOHO paccMOTpuUM pabdoTy ¢
KOHCTPYKTOpPaMH U JICCTPYKTOPAMH B CIICTYIOIINX ITyHKTaX.
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IIpuMep pyHKUMOHMPOBAHUA KOHCTPYTOPA U AeCTPYKTOPA .
IIpuBenem nmpumep, rae y Kiacca UMEITCS U KOHCTPYKTOP, U AECTPYKTOP.

3apaua 6.5. 3aaHbl KOOPAUHATHI MPaBUIBLHBIX GUTYP U cephl, a TakxKe

paauyc cdepbl WK BIUCAHHBIA pauyc MOBEPXHOCTh OCHOBAHUS MPaBUIbHBIX

¢uryp. Beruncnuts 00beM u noBepxHocTd Guryp. s 3agaun ucnonab30BaTh
KOHCTPYKTOp M JecTpykTop. Mcmosb3ys, KOHCTPYKTOP HWHULHAAIAZUPYWUTE

MIEPEMEHHYIO.
class My Figure - Kuace, KoTOpbIil OOBSIBIIEH B 3a/1a4e.
JIaHHBIN KJIACC COAECPKUT WI1EeHbl Kacca.
e floatr, Pannyc BnucaHHON OKPY>KHOCTH OCHOBaHUS
PaBUWIbHBIX (PUTYD WK ChEPHI;
o float x,y,z;, KoopauHatsl purypsl.
dyHKIMK — KJacca:
® My Figure (float x coord, float y coord, float z coord,
float radius) KOHCTpyKTOp, KOTOPOro CO34aET MOJIb30BATEIIb;
e ~My Figure () JlecTpykrop.
@yHKIMU (METOJIBI) — KJ1acca:
o float volume sphere OOBeM cdepsi;

® float surface sphere() [ToBepxHOCTB chepsl;

e float volume tetraedr() OObeM TeTpa’apa;

e float surface tetraedr() IloBepxHOCTB TETpAdIpA;
e float surface cube () IToBepxHOCTH KyOa

e float volume cube () O0beM kyda

3aoanue Nel. TloctpoiiTe muarpaMmsl kiacca u aesrenbaoctd (UML).

/*lpumep, r©Hne BCEe UJIEHB-AAHHEIE M MEeTOHE  OBMEenoC Ty THE
MMEeEeT KOHCTPYKTOP M HeCTPYKTOp*/
#include <vcl.h>
#pragma hdrstop
#include <iostream>
#include <math.h>
#include <conio.h>
#define PI 3.14159
#define KS 10.3923
#define KV 2.44949
#pragma argsused
using namespace std;
class My Figure

{

public:
/ ***YreHE-gaHHEIE OHM BCE OTKPEITEE ***/
float r; // PammyC BIOMCAHHOM OKPYXHOCTHM

float x,v,z; // KoopamHaTEl

n

231



/*** UneHE-QYHKIMM OHM BCE OTKPEITEE, T.€. OO6MegoCTyIIHE
* X */
My Figure (float x coord, float y coord, // KoHCTPYKTOD,
KOTOPOTO
float z coord, float radius) //co3maer
II0JIBL30BATEJIb .
{
X=X coord; y=y coord; z=z coord; r=radius;
}
~My Figure () {} // IecTpykKTop [NOJIBE30BATEJIS
float volume sphere () // O6beMm coeperl
{ return (r*r*r*4*PI/3); }
float surface sphere () // TloBEepXHOCTb Chepr
{
return (4*r*r*PI);
}
float volume tetraedr () // ObbeM TeTpasipa
{
return (r*r*r/KV);
}
float surface tetraedr () // TIOBEPXHOCTHL TeTpaslpa
{
return (r*r*KS);
}
float surface cube () // TloBepxHOCTL Ky0Oa
{
return (24*r*r);
}
float volume cube () // ObweMm KybBa
{
return (8*r*r*r);
}
i
int main(int argc, char* argv|[])
{
/*** OOBBIIsIEM INEepPeMeHHYK S Tuhna kjaacca My Figure, m udepes
KOHCTPYKTOP BHIIOJIHAEM MPOLECC MHUIMAIU3anuy OoOBeKTa
* * */

My Figure s(1.0, 2.0,

cout << " X="<<Ks.x <L
<< "M Y="<<s.y <<
<< " 7Z="<K<s.z <L
<< " R="<<s.r <L

/*** BpiBom 0OBEeMAa M [IOBEPXHOCTH COEPE

3.0, 4.0);

"\n" // ObpameHne

"\n" // K [NepeMeHHEM

"\n" // Tuna kjgacc My Figure
endl; // uepes s

***/

cout << "The volume sphere 1is '"<<s.volume sphere ()<<endl;

cout <<
<<endl;

/*** BriBOg 006BEMa M MNOBEPXHOCTHM TEeTpasipa

cout <<
<<endl;

cout <<"The surface tetraedr
<<endl;

"The volume tetraedr

/*** BriBOm 00BEeMa M MNOBEPXHOCTHM KybBa

"The surface sphere is "<<s.surface sphere()

***/

is "<<s.volume tetraedr ()

is "<<s.surface tetraedr ()

***/
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cout << "The volume cube 1s "<<s.volume cube () <<endl;

cout << "The surface cube 1is "<<s.surface cube () <<endl;
cout <<"Press any key ...";
getch ()
return 0O;

:\Documents and Settings\User\Pabouwui cton\Lab C+ +Builder\KMNCppTema 6\My_Figure\P...

volume_sphere iz Z268.082
surface_sphere is 201 .062
volume_tetraedr iz 26.1279
surface_tetraedr iz 166.277
volume_cube iz 512
surface_cube iz 384

Press any key ..._

Puc.6.12. [ToBepxHOCTH U 00BbEMBI (HUTYP TIPU 33TAHHBIX KOOPIUHATAX.

6.4. OTKpbBITHIE U 32aKPHITHIE TOCTYIHI (BUAMMOCTD)

B npumepax 6.3. - 6.5. Bce wieHbl ObUIM OOBSABIEHBI, KAK OTKPBITHIE.
Hcnonb30BaHNe OTKPBITHIX YICHOB M METOJIOB MO3BOJISICT TOJIYYUTH MOJTHBIHA
JOCTYT K dJIEMEHTaM KJjlacca, OJTHaKO ATO HE Bceraa xoporno. Ecnu Bce dieHbl
KJ1acca OOBSIBUTH OTKPBITHIMH, TO IMPH HEMOCPEICTBEHHOM OOpAICHUHM K HHM
TIOSIBUTCSI TIOTEHITHATbHAS BO3MOKHOCTb BHECTH OIUOKY B
(GYHKIIMOHUPOBAHUE B3aMMOCBSI3aHHBIX MEXKIy COOOW METOJOB KJjacca.
[ToaTomMy, OOmIMM TIPUHIIMIIOM SIBJISETCS cienyromee: «YeM MeHbIIe
OTKPBITBIX JAHHBIX O KJacce HCIOIb3yeTCs B MPOrpaMMe, TEM JIydIIey.
YMeHbIIICHHe KOJMYeCTBAa IMyOJUYHBIX YICHOB M METOJOB  ITO3BOJIHT
MHUHUMHU3HUPOBATh KOJMYECTBO OIIMOOK. JKenarenpbHO, B3BECHTH BCE 3a H
npoTuB. KoanudecTBO OTKPBITHIX METOJIOB CCAYeT MUHUMHU3UPOBATh Pa3yMHO,
T.K. B UX HCIIOJIb30BAaHUH €CTh M CBOM XOPOIIHE CTOPOHBI, HaNpUMEp, OHU
CIIOCOOCTBYIOT CO3/IaHUIO 00u4e2o unmepdeiica.

Buumanue!.  Xopowo  paspabomamnnviti  unmepgelic  00AHCEH
Y0081emeopsams c1edyrouum mpedosaHusMm:
o  Koucmpykmopuol u 0ecmpykmopul 6ce20a OO0JHCHbL Oblmb NYOIUYHBIMU
(omKpvimvIMUL), XOMs OONYCKAOMCSL U OCMANbHBLE;
o  [Ipedycmompems npoyecc unuyuaiuzayuyu o6vexma,
e [Ipouzeodumsv  YCMAaHOBKY  3HAYEHUU  3AKPbIMblX  (4aCMmHbIX)
nepemMeHHbIX.

Ecnu 3akpeITHE TaHHBIE ONMKMCATh B HaYajle Kjacca, TO KIIFOYEBOE CJIOBO
private MoxHO He mucathb. [10 yMOT9aHui0 METO TOCTYyMa 00paIeHus K
YJIeHaAM U METO/IaM CUMTAIOTCS 3aKpbIThiME (private).
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3agauya 6.6. Bunousmenum 3anauy 6.4. 3aianbl KOOPAUHATHI MPABUIBLHBIX
buryp u chepsl, a Takke paauyc chepbl wim Kpyra. Berauciauts o0beM H
noBepxHocTu ¢uryp. s 3a1aum UCmob30BaTh KOHCTPYKTOP U IECTPYKTOP, a
TaKke oOIui HHTEpdeEric.
class My Figure - Kirace, KOTOpbIii OOBSIBICH B 3a/1a4€.
JlaHHBIN KJIacC CONEPIKUT KaK 3aKPBITUE, TAK U OTKPBITUE YIEeHbl OAHHbIE
u memoowt Knacca. CHauana pacCMOTPHUM 3aKpbITUE (IPUBATHBIE) JIEMEHTHI.

private:
e float x,y,z, Koopaunats! ¢purypsr;
e float r; Pangnyc Tonbko 11s cephl U KpyTa;
e float cube () Ywucno B kybde (MeTON);
e float square() Ywucno B kBagpare (METON).

Jlanee paccMOTpuM MyOiauMYHBIC (OTKPBITHIC) UJICHBI-AAHHBIE U  YJICHBI
¢yskuuu. public:
1. @yukuuu — Kknacca.
® My Figure(float x coord, float y coord, float =z coord,
float radius) KOHCTPYKTOpP, KOTOPOTO CO3/A€T MOJIb30BATEIIb;
e ~My Figure () Jectpykrop
2. @ynKkyuu (Memoowt) — Knacca.

e float volume sphere OOBeM cdepsi;

e float surface sphere () [ToBepxHOCTB cepsr;

e float volume tetraedr() OOBeM TeTpadipa;

e float surface tetraedr() IloBepxHOCTH TETpAdIpA;
e float surface cube () [ToBepxHOCTH KYy0a;

e float volume cube () O0beM kyda

3. OyHkuMA o0O0CHYKMBAHUA (TIO3BOJIAIONIME OTHICKATh W U3MEHSTh
3HAQYEHUS MPUBATHBIX MEPEMEHHBIX ):

® void SetX (float newX) ;

® void SetY (float newY);

e void SetZ (float newZ);

e void SetRadius (float newRadius)
e float GetX()

e float GetY ()

e float GetZ ()

e float GetRadius ().

// HpmMep 0y OTOOpaXeHMsS CKPBITHUS OaHHBIX
#include <vcl.h>

#pragma hdrstop

#include <iostream>
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#include <math.h>
#include <conio.h>
#define PI 3.14159
#pragma argsused

using namespace std;
class My Figure

{

/***  UpeHE — JAaHHBIE M UJIEHE QYHKIIMM OHM BCE 3aKPBIThIE ***/
private:

float r; // panuyc

float cube () { return (r*r*r);} //

float square(){ return (r*r);} //
float x,y,z; // KooprmmHaTEe
/*** UpgeHrl — QYHKIMM OHM OTKPEITEIC T.e€.
public:
My Figure( float x coord, float y coord,
KOTOPOI'O
float z coord, float radius)
OJIE3OBATEJE .
{
x=x coord;
y=y coord;
z=z_coord;
r=radius;
}
~My Figure () {}
float volume sphere ()
{

return (cube () *4*PI/3);

}
float

{

surface sphere ()
return (4*square () *PI);
}

float volume tetraedr ()

{
return (cube ()*sqgrt(2)/12);

}

float surface tetraedr()

{
return (sqrt(3)*square()):;
}

float volume cube ()

{

return (cube()):;

}

float surface cube()

{

return (6*square());

}
void SetX

{

(float newX)

xXx=newx;

yycjo B Kybe
YyCcJIO B KBapaTe

obmenocTynHee ***/
// KoHCTpykTOpP,

// cozmaer

// JecTpyKTop COBHOAHHEI IIOJIE30BAaTEJIEM
// O6weMm mapa

// [OBEPXHOCTE COHEPE!

// O6rem TeTpasipa

// I[OBEPXHOCTE TeTpasnpa

// IoBEepxHOCTE KybBa

// IoBepxHOCTE Kyba
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void SetY (float newY)

y=newY

.
14

void SetZ (float newZ)

Z=Nnewzs

void SetRadius

.
4

r=newRadius;

}

float GetX ()

{

return (x) ;

}
float GetY

{

)

return(y) ;

}
float GetZ

{

()

return(z) ;

}

float GetRadius ()

{

return(r) ;

}
}s

int main(int argc,

{

(float newRadius)

char* argv([])

/*** O6®sABIgeM NepeMeHHyl Tuna Kjgacca My Figure. BEIIOJIHSEM
OpoIllecc MHMIMaInM3anmmn o6beKTa S***/

My Figure s(1.0, 2.
T cout<< " X="<<s
rnepeMeHHEIM
<< " Y="<<s
<< n Z:"<<S
<< " R="<<s
<" \H",’

/*** BrBon obneMa
cout<< "The volume sphere 1is "<<s.volume sphere ()<<endl;
cout<< "The surface sphere is '"<<s.surface sphere ()

<<endl;

0, 3.0, 4.0);

.GetX () // ObameHme K

.GetY () // Tmna kmacc My Figure
.Get?Z () // uepes s

.GetRadius () // Tpy BaKPEITHX UJIE€HAaXxX

M [MOBEPXHOCTH Cheprl ***/

/*** BriBOg o6BeMa M MNOBEPXHOCTM TeTpasapa ***/
cout<< "The volume tetraedr 1is
"<<s.volume tetraedr ()<<endl;
cout<< "The surface tetraedr 1is
"<<s.surface tetraedr ()<<endl;
/*** BpiBOom oOBEeMa M IIOBEPXHOCTM KyBGa ***/

cout <<

"The volume cube 1s "<<s.volume cube () <<endl;

cout << "The surface cube is "<<s.surface cube () <<endl;
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/*** JBMeHsSTeM BHAUEHMS B BAKPEITEX UJIeHax ***/
s.SetX(4.2);
s.SetY(5.3);
s.Setz(6.7);
s.SetRadius (6.9);
/***BRIBOOMM HA SKPAaH M3MEHEHHEIE 3HAYEHMS B BaKPBITEX UJIEHAX

***/

cout << "M X="<<s.GetX () // OBpameHne K
rnepeMeHHEM
<< M y="<s.GetY () // Tmna kmacc My Figure
<< "M Z="<<s.GetZ () // uepes s
<< " R="<<s.GetRadius () // Mpyr 3aKPBEITEIX YJICHAX
<< "\n";

/*** BplBOO 0OBEMA M [IOBEPXHOCTM COeprl ***/
cout << "The volume sphere 1is "<<s.volume sphere ()<<endl;
cout << "The surface sphere 1is '"<<s.surface sphere()
endl;
/*** BriBOm o6BeMa M MNOBEPXHOCTM Terpasipa ***/
cout << "The volume tetraedr 1is
"<<s.volume tetraedr ()<<endl;
cout <<"The surface tetraedr is
"<<s.surface tetraedr ()<<endl;
/*** BpiBOg O0O0BEeMa M MOBEPXHOCTM KyBGa ***/

cout << "The volume cube is "<<s.volume cube () <<"\n";
cout << "The surface cube is "<<s.surface cube () <<"\n";
cout <<"Press any key ...";
getch();
return O;

C:\Documents and Settings\Wser\Paboumk cton\Lab C++Builder\KMCppTema 6\My_Figure\P... =y = ﬂ
=

=1 ¥=2 £=3 R=4
volume_sphere iz 268.082
surface_sphere iz 201 .062
volume_tetraedr iz 7.54247
surface_tetraedr iz 27.7128
volume_cube is 64
surface_cube iz 76

w=4_.2 ¥=5.3 Z=6.7 R=6.9
volume_sphere iz 1376.05%
surface_sphere iz 578.284
volume_tetraedr is 38_7152
surface_tetraedr iz 82 .4629
volume_cube is 328.509
surface_cube iz 28B5.66

FPrezz an

Puc. 6.13. JIleMoHCTpaIus HHUIHATU3AITNIO 001ero nHTepderica.

Pexomenxanusa. Xopowmui CTUIb IPOIrPAMMUPOBAHUS, KOIJA ONIMCHIBAIOT
METO/IbI 3a IIpEeAeIaMHU Kilacca.
3agaua 6.7. MI3MeHnM paccMOTpEHHBIN paHee mpuMep Kiiacca complex.
Jo6asuM meton input z com(), mpeAHaA3HAUYCHHBIN JJ1s1 BBOJIA ACHCTBUTEIHHOM
¥ MHUMOW 4YacTH 4YHCIa, WieHbl Kjacca W MeToj show complex crnemaem
3aKpBITHIMHU, a OCTaJIbHbIE METOJbI OTKPBITHIMU. TEKCT KoAa mporpaMMbl OyeT
VMETb BUL:
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#include <vcl.h>
#pragma hdrstop
#include <string>
#include <iostream.h>
#include <math.h>
#define PI 3.14159
using namespace std;
class complex //Onpemesissem kKjgacc complex
{
/*** [IpoToTMIIEl QYHKIIMM OIMCEIBAEM B KJjacce ***/
public: //OTKPEITEIE METOHEl (IPOTOTHUIE (QYHKIIMIM)
complex (double x re, double y im) //KOHCTpPYKTOP
{ x = x re; y=y im; }
~complex () {} //HecTpykTop
void input z com(); // BBO&4 IOaHHEIX
/*** Meron kjacca complex — mnporoTur QyHKIMS modul,
IJIS BEIUMCJICHMS MOIYJIS KOMIIJIEKCHOI'O YMcJja. ***/
double modul () ;
/*** Meronm kjacca complex — OpPOTOTMII QYHKIMM argument, IS
BEIUMCJIEHMUS apr'yMeHTa KOMILJIEKCHOI'O umcja. ***/
double argument () ;
/*** [poToTunEl QYHKLMM ONEpalimMi Hal KOMIIJIEKCHBIMMY YUMCJIAMA :
CJIOXEHME ; BEUMTAHME; YMHOXCHME IfeJIeHue.***/

void comadd (); / /CrioxeHue
void comsubst (); //BelumraHue
void commult () ; / /YMHOXeHMe
void comdiv () ; / /denenue

/*** QOyHKIMM, DO3BOJIANINE OCYIECTBUTEL HOUCK M M3MEHEHME
BHAUYEHMM (YIeHaMM He ABJISOIMMMUCS SJIEMeHTAaMM KJjacca)
B NPMBATHEIX [EPEMEHHEIX ***/
private: //3Bakpeirume MeTONE (NPOTOTMUIIE QYHKIMM) M UJIEHE
A HHEIX
double x; // JJericTBUTEJIBEHAS YACTE KOMIIJIEKCHOI'O UYMCJIA.
double y; // MHMMas yYacTb KOMILJIEKCHOI'O YMCJIA.
/*** Meron kmacca complex — npororwun QyHKIMM show complex,
IJIS BEIBOIA KOMILJIEKCHOI'O YMCJia.***/
void show complex();

/*** OnmcaHme camMmx QYHKIMI 3a npenejiamy OOBBJIEHMS KJjacca

***/

/*** Meron kjacca complex - QYHKIMS input z com(), njusa
BEIBOOA IHOAHHEIX ***/
void complex::input z com()
{

cout << "Re x="; cin >> x;
14}

cout << "Im y="; cin >> y;
show complex ()

~e

/*** Meron kjacca MM UYieH-QYHKIMS complex — QyHKIMS modul,
IJIs BBEIYMCJIEHMS MOLYJISA KOMIIJIEKCHOI'O umcja. ***/
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double complex::modul ()
{

input z com();

return pow (x*x+y*y,0.5);

/*** Meron kyjacca complex — QyHKIMS argument, IOJIs BEYMCIIECHMS

apryMeHTa KOMIIJIEKCHOI'O umcJja. ***/
double complex::argument ()

{

double z;
cout << "Re x="; cin >> x;
cout << "Im y= "; cin >> y;

if (x>0) z= atan2(y,x)*180/PI;
else if (y>=0) z=atan2(y,x)*180/PI+PI;
else z=atan2(y,x)*180/PI-PI;

return z;
}
/=
/*** Meron kyjacca complex — @QyHkumsa show complex, Injs BEBOOA
KOMIIJIEKCHOI'O uYMcjaa. ***/

void complex::show complex ()
{
if (y>=0)
/* BEIBOI KOMIIJIEKCHOI'O UMCJIA C IIOJIOXUTEILHOIN MHMMOM
yacTen. */
cout << " Z = " << x <MLy "i"<<endl;
else
/* BEIBOI KOMIIJIEKCHOI'O UMCJIA C OTPHUIATEJIEHOM MHMUMOM
yacreio. */
cout<< " Z = "<<x<y<<"i"<<endl;

/***  Oneparlmy HAI KOMILIEKCHEIMM YUMCJIAMM: CJIOXEHUE ;

BEIUMTAHUE; YMHOXEHME JEJIEHUE. *x K/
[/ — e
void complex::comadd () //CioxeHue
{
float x1,x2,vyl,vy2;
cout<<"x1="; cin >> x1;
cout<<"yl="; cin >> yl;
cout<<"x2="; cin >> x2;
cout<<"y2="; cin >> y2;
x1+=x2;
yl+=y2;
cout <<"Z = " << x1 << "+ " << yl <<"i  -Add"<< endl;
}
=
void complex::comsubst () / /BEIUMTAHME

{
float x1,x2,vy1,vy2;

cout<<'"x1="; cin >> x1;
cout<<"yl="; cin >> yl;
cout<<'"x2="; cin >> x2;
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cout<<"y2="; cin >> y2;

X1-=x2;
yl-=y2;
cout <<"Z = " << x1 << "+ " << yl <<"i -Subs"<< endl;
}
/=
void complex::commult () / /YMHOXEHME
{
float x1,x2,yl,y2,re,im ;
cout<<"x1="; cin >> x1;
cout<<"yl="; cin >> vyl;
cout<<"x2="; cin >> x2;
cout<<"y2="; cin >> y2;
re=(x1*x2-y1l*y2);
im=(x1*y2+x2*yl) ;
cout <<"Z = " << re << " + " << im <"1 -Mult'"<< endl;
}
/=
void complex::comdiv () / /ejeHue
{
float x1,x2,yl,y2,re,im ;
cout<«<"x1="; cin >> x1;
cout<<"yl="; cin >> yl;
cout<<"x2="; cin >> x2;
cout<<"y2="; cin >> y2;
re=(x1*x2+yl*y2) / (x2*x2+y2*y2) ;
im=(x2*yl-x1*y2) / (x2*x2+y2*y2) ;
cout <<"Z = " << re << " + " <K< im <<"i -Div"<< endl;
}
/=

int main(int argc, char* argv([])

{

//OnpenenseM HepeMeHHy®w chislo Twurna complex.
complex chislo (1, 1);

char ans;
int num;

do

{

cout << " Please enter a number " <<endl;
cout << " 1 - a method modul () " << endl;
cout << " 2 - a method argument () " << endl;
cout << " 3 - a method show complex () " << endl;
cout << " 4 - a method comadd() " << endl;
cout << " 5 - a method comsubst () " << endl;
cout << " 6 - a method commult () " << endl;
cout << " 7 - a method comdiv() " << endl;

cin >> num;
switch (num)
{
/* BEIBOIO MOZLYJIA KOMIIJIEKCHOI'O umcisa, chislo.modul () -
obpameHne K MeTondy Kjaacca.*/
case 1: cout<<"Modul' chisla="<<chislo.modul () ;
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break;
/* BERIBOI apr'yMEHTAa KOMILJIEKCHOI'O uMcJjia,

chislo.argument () - obpameHme kK MeTOXny Kjacca.*/
case 2: cout<<"Argument chisla="<<chislo.argument ()<<endl;
break;

/* BEIBOI KOMILJIEKCHOI'O YMCJia, chislo.show complex() -
obpameHne kK MeTony kJjacca. */
case 3: chislo.input z com();

break;
case 4: cout < " Z = 2z1 + z2 " << endl; chislo.comadd();
break;
case 5: cout <« " Z = z1 - z2 " << endl;
chislo.comsubst () ;
break;
case 6: cout << " Z = z1 * z2 " << endl; chislo.commult () :;
break;
case 7: cout << " Z = z1 / z2 " << endl; chislo.comdiv () :
break;
default: cout << "Please select the number from diapason

i-7";
}
cout <<" You must type a Y or an N" << endl;
cout <<" Do you want to continue (Y/N)?" << endl;
cin >> ans;

}

while (ans!='n"');

return O;

}

/=

B npenpiaymux npuMepax ObUIO MOKa3aHO COBMECTHOE HCIIOJIb30BAHUE
OTKPBITBIX M 3aKPBITBIX DJIEMEHTOB Kiacca. PasneneHue Ha OTKpBITHIE H
3aKpBIThIE B 3TOM IIPUMEPE HECKOIBKO UCKYCCTBEHHOE, OHO MTPOBEJIEHO TOJIBKO
U WDTFOCTPAllMd MEXaHNU3Ma COBMECTHOTO HCIIONB30BaHMS 3aKPBITHIX WIN
OTKPBITBIX JJIEMEHTOB Kjacca. Ecnum mompoOoBaTh 0OpaTHTBCS K METOAY
show_complex() wim k wieHam kiacca X, y U3 (QyHKIMM main, TO KOMIUJISATOP
BBIIACT coOOIIeHne 00 ommubKe (AOCTYN K dJIEMEHTaM Kjacca 3amperieH). [lpu
CO3JIaHUU B MpoTrpamMMe dK3eMIUIApa Kjacca, popmupyercs ykasarens this, B
KOTOPOM XpaHUTCS aJpec MepeMeHHOW-3K3eMIuApa Kiacca. Ykazarenb this
BBICTYIIAET B POJIM YKa3aTeJsl HA TEKYIUNA OOBEKT.

B camom mpumepe moka e€cTh HEIOPAOOTKH, MBITIUBBIM YUTATEIh
MyCTh HE OCYAHUT KPUTHUYECKH, 0OJiee TOTHYIO U OKOHYATEIHHYIO BEPCHUIO MBI
NpUBEIEM TO3Ke B CICAYIONICH TeMme, MPH MOCTPOCHUU KaIbKyJsTOpa s
KOMIUIEKCHBIX yucell. [loka Mbl m3ydaeM, TOJIBKO BO3MOKHOCTH Kjacca, He
BJABasCh CKYpIYJIE3HO B TMOAPOOHOCTH  MAaTeMaTHYECKOro  ammapTa
KOMIUIEKCHOTO aHaJIH3a.
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Pleasze enter a numher
method moduld>

method argument{)
method show_complex<>
method comadd<>
method comsubst{)
method commult{>
method comdiuv()

a
a
a
a
a
a
a

=6 + 5i -Add
You must type a ¥ or an M
Do you want to continue <Y-/H>7?

Puc. 6.14. Onepariust HaJ KOMIUICKCHBIMHU YHCIIAMH.

6.5. BblaejeHue NaMsATH JJIsI MACCHBA B KOHCTPYKTOpe

Ecin wiensl knacca, SBISAOTCA MaccuBaMu (ykasaTelsiMH), TO B
KOHCTPYKTOPE JIOTHYHO MPEAYCMOTPETH BBIJICTICHUE MTAaMSTH AJISl HETO.
3agaya 6.8. C ucmosb30BaHHEM KJIACCOB PEIIUTH CIEAYIOUIYIO 3a1ady.
3amaHbl KOOpAWHATHI K TOoYek B N-MEpPHOM MpocTpaHcTBe. Haiitm Toukw,
paccTosiHuE MEXTy KOTOPBIMU HaHOOJIbIIIee 1 HAUMEHBIIIEE.
Jlis pemrenus 3agaun co3gaaum kiacc dim_of space.
Ynenwt knacca:
* int k— KOJUYECTBO TOYCK;
* int n— pa3MEpHOCTb NPOCTPAHCTBA;
* double **a — MaTpulla, B KOTOPOW XpaHATCA KOOPAMHATHI TOYEK,
alil[j] - i-f KOOpAHMHATA TOYKH C HOMEPOM j.
* double min — MHHHMAaJIFHOE PACCTOSIHHE MEXIy TOYKaMU B N-MEPHOM
IPOCTPAHCTBE;
* double max — MAaKCHMaJIbHOE PACCTOSHHUE MEXIYy TOYKaMH B N-MEPHOM

IPOCTPAHCTBE;

* int imin, dint Jmin — TOYKH, DPACCTOSIHUE MEXIy KOTOPHIMH
MUHHMAJIBHO;

* int imax, dint Jjmax — TOYKH, DPACCTOSHUE MEXKAY KOTOPHIMH
MaKCHUMAIIBHO.

Memoowl knacca:

* dim of space ()— KOHCTPYKTOp Kjacca, B KOTOPOM OMpeaeistoTcs K —
KOJIMYECTBO TOYEK, N — pa3MEpPHOCTh MPOCTPAHCTBA, BBIJICIACTCS MaMATh
JIJISE MATPUIIBI & KOOPJWHAT TOYKH, U BBOJATCS KOOPJIUHATHI TOYECK;
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poisk_max )y -— (I)YHKI_II/IH HaxXxOXACHUA TOYCK, pacCTOIHHUC MCKIY
KOTOPBIMU HauOOJIbIIIEE;

poisk_min )y -— (i)YHKHI/IH HaXOXIACHUA TOYCK, PpPaACCTOAHHUC MCKIAY
KOTOPBIMHU HAMMCHBIICC,

output result () — (YHKIHS BBIBOJIA PE3yJITATOB: 3HAYCHHUI MIN, Max,
Imin, jmin, imax, jmax;

delete a() —OCBOOOXACHUE MAMSITH BBIICIECHHOMN I MaTPULBI a.

B rnaBHO#l mporpamMMe HeoOXoauMoO OyAeT OmucaTh SK3EMIUIApP Kiacca |

IMOCJICAOBATCIBHO BbI3BATb MCTOJbI poisk min(), poisk max(),

output result (), delete a().
UML — nuarpammsl 11 3aga4n 6.8. mpuBeneHsl Ha puc. 6.15 — 6.19.

dim_of_space /+ Komm4decTeo TO49eK bl
-int n; _,__—-""-'—
-int k; PasmepHOCTE IpOCTPaHCTBA ﬁ

-double **2; ——

-double min; Marpuiia, rae XpaHaTcad KOOPAHHATEL TO49eK &
-double max; ] ., a[i][j] - i-a KoopaHHATa TOYKH C HOMEPOM j.
-int imin; —
m:E Jim; = — MakcHMaTBHOE H MUHHMANEHOE PACCTOAHHE B
-int imax; —

L MeEIy TOUKAMH B N-MepHOM IPOCTPAHCTEE.
-int jmax; — Y P [IpocTp

+dim of space(); m———-
+double poisk min(); }
+double poisk max();

+int output result(); =

+int delete_a(); —

TouKH, PaccTOoAHHEe MEXKIY KOTOPEIMH
MHHHMATBHO HITH MAKCHMAIBEHO

KoHeTpyKkTOp Kiacca, B KOTOPOM oNpeelsroTed k-
KOIHYeCcTBO TOUEK, N-PasMepHOCTE IPOCTPAHCTEA,
BBUTENAETCA MAMATE T MATPHITE! KOOPIHHAT a.

‘ (IJYHK.T.IH.H HaXOKIOSHHA TOYUEK, PACCTOAHHE MEXKIY O

KOTOPBIMH HaHOObIIee WITH HaUMEHbIIEE.

= [

@VHKITHA BLIBOJA PE3YIBTATOR IS MHHHMYMOB H 5
MAKCHMYMOE.

OcBo0ORISHHE [TAMATH, BEIIENeHHO MaTpHIIE. ﬁ

Puc. 6.15. UML nunarpamma knacca dim of space.
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HAYA10 Jluarpamma
{ KOHCTPYKTOpa

(Cos,uaHHe 00BeKTa )D dim_of_space() ( Beonm n= )

T ¥
(double poisk_mjn()_;) ( Beon k= )
v

(double poisk_maxOD =0; i=n; i++
( int output_result(); ) ?i; — doume[kH )-l
( int delete_a(); ) o

S
{Coﬁmefme O TO4Ke KOOpHHHa’D—l
Juarpamma
int delete_a() g( i=0: i=n; i++ )
? HAYa/10
OcB0oGOIHTE TAMATE
3aHHMAeMbIH MACCHBOM.

© OKOHYAaHHE

Puc. 6.16. UML nuarpammsl rimaBHOM QyHKIIMH, KOHCTPYKTOpa
u pynkuuu delete_a().
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¥
(maxz[i:]:[)_; I=n; 1++)

I<n; 5,

max=max+(a - aU):)%( i+t )J

max = ¥ max ;

[ imax=0; jmax=1;
¥

C i=0; t<n; i+ )

®

(it )

_>< s=0, 1=0; l<n; H+ )

[ = = max]

[false]

MAX=F¢,
imax=i,
Jmax=j.

H++

j++

ot

Puc. 6.17. UML nuarpamma ¢yHkimm poisk_max.
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(OnplcaHHe edn. i, j, l)
¥

(Onp{c-e IO71. BEeI. s.)
¥

(111j11=0, 1=0; I=n; H—F)

min—min+a;, - au):)e( e+ )-l

( min = { min

min=0; _]11]]11—

i=0; t=n; i++

Ty e )
. {sznt:: 1=0; I=n; 1++)

H+

++

i+

Puc. 6.18. UML muarpamma dyukimu poisk_min.

246



?
( Lemple i, )
¥

( =0; i=n; i++ )

i=n;

9( Ilepexoa Ha HOBYIO CIPOKY >—|

(L <k )

Brmoa a[i][j] H i+t )-l

i+

( Max = TTHCIO  H HOMED )

( min = 9THCI0 H HOMED )

!
®

Puc.6.19. UML auarpamma dyskiuu output_result.

TekcT Koa mporpamMmel:

#include <vcl.h>
#pragma hdrstop

#include <iostream>

#include <math.h>

#include <conio.h>

#pragma argsused

using namespace std;
// OmmceBaem kjacc dim of space n-MepHOe MPOCTPaHCTBO
class dim of space({

public:

// OTKpEITEIE MEeTOHE KJIACCA.

dim of space(); // KOHCTpykKTOp KJjacca
double poisk min();

double poisk max();

int output result();

int delete al();

private:
int n, k, imin,
double **a;

// BakprlTEle UJIE€HE KJIACCA.
jmin, imax, Jjmax;

double min, max;

}i
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int main(int argc, char* argv[]) // IyiaBHasa QyHKIMS
{
/*** OnmcaHme nepeMeHHOM BSK3eMIyispa kjgacca dim of space, -
obrekTa x. ***/
dim of space Xx;
/*** BerzoB Mmeroma poisk max mjs nomcka MaKCHUMaJbHOIO
paccTosgHuS
MeXHny TOodYKaMy B N—MEPHOM [IPOCTPAHCTBE. *xx/
x.poisk max () ;
/*** BEIBOB MeTOZa POlsk min njid HOMCKa MaKCHUMAJIBEHOI'O
paccTosHug
MeXHny TOodyKaMy B N—MEPHOM [IPOCTPAHCTBE. *xx/
x.poisk min();
// BrerzoB Meroma output result nys BeBoOJa pPEe3yJIETATOB
x.output result();
// Bri3oB ¢yHKIMM delete a.
x.delete a();
cout <<"Press any key ...";

getch () ;
return 0;
}
//—mmm
[ HRxx TexcT QYHKIMM KOHCTPYKTOP Kkjacca dim of space
***/

dim of space::dim of space ()

{

int 1i,7;
cout<<"Ukagite razmernost prostrantva n="; cin>>n;
cout<<"Ukagite kolichestvo tochek k="; cin>>k;

a=new double*[n];
for(i=0;i<n;i++)
al[i]l=new doublelk];
for(j=0;j<k;j++)
{
cout<<"VVedite koordinaty "<<j<<" tochki"<<endl;
for(i=0;i<n;i++)
{
// cout <<" a["<<i<<"]["<LI"] =",
cin>>alil[]j];

Va TekcT MerTona polisk max kjacca dim of space.
***/
double dim of space::poisk max()
{
int i,3,1;
double s;
for (max=0,1=0;1<n;1++)
max+=(a[l][0]-all]l[1l])*(all]l[0]-all]l[1]);
max=pow (max, 0.5) ;
imax=0; jmax=1;
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for(i=0;i<k;i++)
for(j=i+1;j<k;j++)
{
for(s=0,1=0;1<n; 1++)
st=(all]l[i]-all]l[3])*(all]l[i]l-allll3]);
s=pow (s,0.5);
if (s>max)
{
max=s;
imax=i;
Jjmax=j;

}

return 0O;

/*** Texcr meroma poisk min kmacca dim of space
double dim of space::poisk min ()
{
int i,73,1;
double s;
for (min=0,1=0;1<n;1++)
min+=(a[l] [0]-a[l][1])*(all]l[0]-all]l([1]);
min=pow (min,0.5);
imin=0; jmin=1;
for(i=0;i<n;1i++)
for(j=i+1;j<k;j++)

— -~
|
Q
s
O
>*
Q
f—
-
|
Q
s
(-]
~

/***TexcT MmerToma output result kymacca dim of space
int dim of space::output result()
{
int 1i,7;
for (i=0;i<n;cout<<endl, i++)
for (j=0;3<k;j++)
cout<<alil [JI<<"\t";
cout<<"max="<<max<<"\t nomera "<<imax<<"\t"<<jmax<<endl;
cout<<"min="<<min<<"\t nomera "<<imin<<"\t"<<jmin<<endl;
return 0;



/*** Texcr QyHKOMM NECTPYKTOP kjgacca dim of space. ***/
int dim of space::delete a
{

delete [] a;

return 0;

Pezynomamut padbomul npozpammol:

BRf C:\Users\KOT\Desktop\Lab C++Builder\KNCppTema 6\ConAppCpp\ExpWithConstr\PrUnConstr.exe E‘E‘ﬁ

razmernost prostrantva n=2
kolichestvo tochek k=6
koordinaty @ tochki
koordinaty 1 tochki

koordinaty 2 tochki

koordinaty 3 tochki

koordinaty 4 tochki
koordinaty 5 tochki

3
2

Puc.6. 20. Tect mporpammHoro kona 6.8.

KoHcTpykTop KommpoBanusi (meperpy3ka KOHCTpPYKTOpa). Berie
Mbl HEMHOTO TOBOPWUJIM O KOHCTPYKTOpE KomupoBaHus (cM. puc. 11.).
JlanuMm ompezeneHne KOHCTPYKTOPY KOMUPOBAHUS.
Koncmpykmop, npunumarowuti ccoliky Ha coOCMEeHHblll  Klacc,
HA3b180eMCsl KOHCMPYKMOPOM KONUPOBAHUS.

O6mr1ast popMa KOHCTPYKTOpPA KOIMMUPOBAHUS UMEET BU/I:
1. MMa _xjacca (const wm/mnm volatile wms_ xyacca
&CCBUIKA Ha OOBEKT)

{

// TeJIO KOHCTPYKTOPa

W

2. VMa kjacca (MMA_KJjlacca &CChUIKA Ha obBwerT)

{

// TeJo KOHCTPYKTOpAa
}

KOHCWlpyKWLOp KOnupoearusl moocem umembvb marxoice OonoaHumesbHbvle
napamempbul, eciu O/1s1 HUX Onpedeﬂeﬁbz SHAYEHUA NO YMOJAYAHUIO. Oonaxo 6
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J0boM cryuae nepeviM napamempom OONHCHA OblMb CCbLIKA HA 00beKm,
BbINONHAIOWUU UHUYUATIUSAYUTO.
HanomunaeMm, nHHIIMann3anys BOSHUKAET B TPEX CIydasx:
*  OAWH OOBEKT MHULUATIU3ZUPYET JIPYTOil;
*  Komwms 00BeKTa mepeaaeTcs B GyHKIUIO;
*  co3maeTrcs BpPEMEHHBIH OO0BEKT, OOBIYHO, KaK BO3BPAIIACMbIM
3HAYCHUEM.
Hanpumep, mobas w3  CIHEOyIOMUX  UHCTPYKIMHA  BBI3bIBACT

HMHHUIOHUAJIN3allnuto.
my class x = y; // wmHMIMaIM3ALNS
func (x); // nepenava napamerpa
x = func (); // nojnyyeHme BpeMeHHOI'0 OOBLEeKTa

Btopoit dopmaT KOHCTPYKTOpa TMO3BOJISIET H3MEHUTH KOMUPYEMBIi
00BEKT. DTO MOBOJBHO peaKas CUTyallusl, OJHAKO OHA MpPEeayCMOTpEHa B
CTaHJIAPTHOH OMOIHMOTEeKe BbI30BOM Std::auto_ptr.

Buumanue! Eciu ecmv 06a 6uoa KoHCmMpyKmopa KONUPOBAHUS, MO20d
nepavlil U0 Heymecmen!

Tenepp, 11 HAMISAHOCTH TPUBEIEM BO3MOXKHBIE U JOMYCTUMBIE
dhopmMaThl KOHCTPYKTOPOB KOMMUPOBAHUS Klacca CopyConsr!

CopyConsr (CopyConsré&) ; // (1)

CopyConsr (CopyConsr consts) ; //(2)
CopyConsr (CopyConsr const volatiles) ; //(3)
CopyConsr (CopyConsr volatiles) ; //(4)
CopyConsr (CopyConsr const&, int = 69); //(5)
CopyConsr (CopyConsr consts, double=3.14, int=33);

//(6)
Crnenyrolue KOHCTPYKTOPhI KOMUPOBaHUS (MU TTOCTOSTHHBIE

KOHCTPYKTOPbI) HEKOPPEKTHBI:
CopyConsr (CopyConsr )
CopyConsr (CopyConsr const),
TaK Kak BbI30B 3THUX KOHCTPYKTOPOB MOTPEOYyET OUepeaHOr0 KOMHPOBAHUSA,

4YTO IpHUBENET K OECKOHEYHOMY PEKYpPCUBHOMY BBI3OBY (T.€. OECKOHEUHBIH
LUAKN).

HanomunaeM, KOHCTPYKTOp KONHMPOBAHHMS, SBISETCS HEOOXOAMMbBIM
WIEHOM —(QYHKIMHM, T.K. IO YMOJYAaHUIO, €ro MOXKET TIeHEepPUpPOBaTh
KOMITHJIATOP.

Kak #u3BeCTHO MO YMOTYaHWIO MPU HHHUIMAIU3AIWN OJHOTO OOBEKTa
IpYTUM WHTEpIpeTarop win KomMnwiarop C++ BBINONTHAET TOOUTOBOE
KOIUPOBAaHUE, OJHAKO TMPH 3TOM TOYHAs KOMUS HHULIUAIU3UPYIOIIETO
00BEKTa CO3/1a€TCA B 1IEJIEBOM 00BEKTE. XOTs B OOJIBIINHCTBE CIIy4aeB TaKOM
croco0 WHUIMANIU3AlMU OOBEKTa SBISETCS BIOJHE TNpUEMIIEMbIM, (B
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MPEABIAYIUX TpUMepax Mbl He oOpamiajii Ha 3TO BHHUMAaHHE) CYIIECTBYET
BapUaHThl CUTyallui, Korja TIOOMTOBOE KONMHWPOBAHHE HE  MOXKET
HCIIOJIB30BaThCA. Hampumep, Takol BapuaHT CHUTyalldd UMEET MECTO, KOTJia
OOBEKT BBIJICSAET MaMsTh IPU CBOEM co3JaHuU. PaccMoTpum B KaudecTBe
IIpuMepa IaBa 00BEKTa rjevsky u pouchik rjevsky KJ1acca
Anegdot Person, BBIICNSIONIETO MaMATh MPH cO3AaHUM O0bekTa. Ecmu
O0OBEKT rjevsky VYK€ CYIIECTBYET, CIEIOBATEIbHO, €My YK€ BBIICIIHI
namsaTh. Y npeanonoxuM, 4To rjevsky MCHOJB3YETCS NI MHUIAATM3AIUN
00BEKTa pouchik rjevsky, KaK MOKa3aHO HUXKE B 3a/1a4e 6.9.:

3agaya 6.9. BHINOTHUTE KOMUPOBAHHWE HCIOJIB3YS, KOHCTPYKTOP
KOIMMPOBAHUS TI0 YMOJTYAHUIO.

3aganue 2. CamocrtosarenbHo co3nare UML nuarpammy asis 3agauu 6.9.

TekcT Kkoga mporpaMMmsal

#include <vcl.h>
#pragma hdrstop
#include <iostream.h>
#include <conio.h>
#pragma argsused
using namespace std;
class Anegdot Person
{
public:
int age;
Anegdot Person (int age): age(age) {}
~Anegdot Person() {}
i
int main(int argc, char* argvl[])
{
/*** JareprnperaTop CI'e@HMPOBAJ [0 YMOJIYAHMIO MIPUMEPHO TAaKOM
KOHCTPYKTOp :Anegdot Person (Anegdot Person constg¢
copy) :age (copy.age) { } *xx/

Anegdot Person rjevsky (30);

Anegdot Person nataly(15);

Anegdot Person poruchik rjevsky = rjevsky;

cout << rjevsky.age << " " << nataly.age
<< " "<< poruchik rjevsky.age << endl;
rjevsky.age = 33;
cout << rjevsky.age <<" " << nataly.age
<< " " << poruchik rjevsky.age << endl;
cout <<"Press any Key ...";
getch () ;

return 0O;
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— e —— R
B C:\Users\KOT\Desktop\Lab C++Builde\KICppTema 6\ConAppCpp\ConstrCop\Test2\ProjTest2.exe E=REE

Press any Key ...

Puc. 6.2121. Pe3ynapTaThl paboThl KOHCTPYKTOPA MO YMOJTYAHHIO.

[Ipy 1OOMTOBOM KONMUPOBAHUU pouchik rjevsky CTaHET TOYHOU
KOITHEH rjevsky.E}H)03HaqaeT,QTO'pouchik_rjevsky 6yﬂeTVHCHOHLSOBaTL
TOT K€ CaMblil y4acCTOK BBIJICJICHHON MaMATH, YTO U rjevsky, BMECTO TOTO,
9TOOBI  BBIICTUTH CBOM COOCTBEHHBIH. SICHO, dYTO Takas CHUTyalus
HexenarenbHa. Hampumep, ecnu Kjacc Anegdot Person BKIIOYAeT B ceOs
JIECTPYKTOP, OCBOOOKIAIOIINNA MTaMATh, TO TOT/Ia OJHA M Ta e MaMsATh Oyner
OCBOOOXKIIaThCSl  JBAXKJBI MPU YHUUTOKEHUH OOBEKTOB rijevsky H
pouchik rjevsky!

[IpoGnema TOro >k€ TUMA MOKET BO3HHKHYThH €IlI€ B JIBYX CIIydasX.
ITepBblif U3 HUX BO3HUKAET, KOT/Ia KOMUsI 00BEKTA CO3AACTCS IMpHU Iepeaye B
(yHKIHIO O0BEKTa B KaueCcTBE aprymeHTa. BTopoll ciayyail BO3HMKaeT, Koraa
BPEMEHHBIN 00BEKT co3/aeTcsl (PyHKIMEH, BO3BpAILAONIed OObEKT B KaUYeCTBE
ceoero 3HaueHus. (He wHago 3a0biBaTh, YTO BpPEMEHHBIE OOBEKTHI
ABTOMATUYECKU CO3JIAl0TCs, 4YTOOBI COJEp’KaTh BO3BpAIlaeMO€ 3HAYCHUE
(GYHKIIMY, 1 OHH MOTYT TaK)K€ CO3/1aBaThCsl B HEKOTOPBIX JIPYTUX CUTYaIIUSX.)

Hns pemeHuss momoOHBIX Tpobiiem si3bik C++  TO3BOJIAET CcO3AaTh
KOHCTPYKTOpP KOTHUPOBAHHUS, KOTOPHIA HMCIOJIB3YETCS KOMIIMJIATOPOM, KOTJa
OMWH OOBEKT WHUIMATM3UPYeT Jpyrod. Ilpm HaauUum KOHCTPYKTOpa
KOMUPOBAHUS MOOUTOBOE KOMMUPOBAHKUE HE BHITIOJIHSIETCH.

3agaua 6.10. Hanmcath COOCTBEHHBIM KOHCTPYKTOpP KOMHPOBAHMUS.
CxonupoBaTth JaHHBIE MAaCCUBA UCIOJIBb3Ysl, TITyOOKOE KOMTMPOBAHHUE.

Tekcr Koma mporpammel

#include <vcl.h>
#pragma hdrstop
#include <iostream.h>
#include <algorithm>
#include <conio.h>

#pragma argsused
using namespace std;
class Array
{
public:
int size;
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int* data;
Array (int size)
size(size), data(new int[size]) {}
//  mns std::copy mobaBeTe #include <algorithm>
Array (Array const& copy)
size (copy.size), data(new int[copy.size])
{
std: :copy (copy.data, copy.data + copy.size, data);
}
~Array ()

{
delete[] data;

I
int main(int argc, char* argv|[])
{
JxEx BeizeiBaeM Hall COOCTBEHHBM KOHCTPYKTOP KOIMPOBAHMA,
BunonHgomUy IJIy©OOKOoe KOIMPOBAaHUE
Array first (20);
first.datal[0] =
{

***/

25;

Array copy = first;

cout << first.datal[0] << "™ " << copy.data[0] << endl;
} // (1)
first.data[0] = 10; /] (2)
cout <<"Press any Key ...";
getch () ;

return 0;

\Documents and Settings\Wser\PaGoumi cton\KMNCppTema 6\ConAppCpp\ConstrCopiTest3... !EE

20 25
Prezz any Key __._

Puc. 6.22. PezynbTatsl paboTs! 3a1aun 6.10.

Pexomenoauusn. K nocmpoenuro UML  ouaepammer 3a0auu  6.10.
8epHUMECh NOCe U3YUeHUss napazpaghos HAcie008anue U HOAUMOPPUIM.

JIJIs 9eTKOro MpEeACTaBICHHS CYTH (YHKIIMOHHPOBAHHS KOHCTPYKTOpa
KOIUPOBAHUS, MPUHIUITHAILHO, BAKHO IMOHATH CICAYIONIUE JIBa BOIIPOCa.

. Kakoe  konuposanue  ocywecmensem  CMaHOAPMHLIL — KOHCMPYKMOD
Konuposaus?

CmanoapmHuulil KOHCMPYKMOP KONUPOBAHUS BBI3BIBAET KOHCTPYKTOPHI
KOITUPOBAHUS WICHOB-IaHHBIX U WICHOB-PyHKIHA. Herirybokoe konmpoBaHue,
€CJIA 110 YMOJIYaHWIO0 WK TIIyOOKOe KONMUPOBAaHUE 10 TpeOOBaHUIO (21y60Koe
Konpuosauue - KONMAPOBAHUE 3HAUCHUH TMOJICH Kitacca, Jake eClId OHU 3aJIaHbl

yKa3aTeJsiMH).
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Buumanue! Onpedensmb KOHCMPYKMOP KONUPOBAHUSL, HCEAMENLHO OJIs
KIACCO8, MOOETUPYIOUUX OuHamuyeckue CmMpyKmypbl OAHHDIX.
Konucmpyxkmopwvl  konuposanusi  OOJICHbL  8bINOIHAMbG  M.H.  21YOOKOe
KOnuposauue, Komopoe noopazymesaem KORUposanue OUHAMUYECKUX OaHHBIX.
Ecnu 6v1 He onpederunu KOHCMPYKMOp KORUPOBAHUS, HANOMUHAEM,
KOMRAUAAMOP CO30ACm KOHCMPYKMOP KONUPOBAHUS NO YMOIYAHUIO, KOMOPbLU
b6ydem co30a8amsv NOBEPXHOCMHYIO KONUIO, KONUPYS MOJbKO dJleMeHmbl-
oaunnvle. Ilpu smom 6ydem CKONUPOBAHO COOEPHCUMOE OAHHBIX-I]IEMEHNO8,
cooepoicawjux ykazamenu Ha oOpyaue, OaHHble, HO caMu dmMuU OAHHblE
CKONUPOBAHbBL He 6YOym.

He mouaraiitecb Ha TOBEPXHOCTHBIM KOHCTPYKTOpP KOIHUPOBAHUS IS
KJIACCOB UMEIOIINX JTAHHBIC-YKA3aTEeIH.

WHorma myTaroT KOMUPOBAHKUE W PHCBaWBaHUE.

Yem oTJIMYAETCH KOMUPOBAHUE OT MPUCBAMBAHUSA?

Kommposanue u nmprcBanBaHue 3TO pasHbie oneparuu. [Ipu komupoBaHUU

— paboTaeT KOHCTPYKTOP KOMUPOBAHUS, IPU ITOM CO3JACTCSI HOBBIM OOBEKT, a
Opy  Omepaly MpPUCBAaMBAaHUE — TMIOJSI OJHOTO OOBEKTa 3aMOJHSIIOTCS
3Ha4YeHUsMHU Jpyroro(Operator= yHHYTOKaeT OOBEKT), U HOBBIH OOBEKT HE
CO3/1aeTCHl.

Panee MBI ykaspiBasid, 4TOOBI KOHCTPYKTOPHI OOBSIBISUIHCH B OTKPBHITOM
paszene, OJHAKO MOTYT OBITh W B 3aKphITOM pasnene. KoHCTpyKTopbl, He
SIBJISTFOIITAECS OTKPBITBIMH, B pEalbHBIX mporpammax C++ wame Bcero
UCTIOJIb3YIOTCS JJIS:

® TMpPEIOTBpAICHHsS] KOMMPOBAHUSA OJHOTO OOBEKTa B APYrod OOBEKT TOTO
Ke Kiacca;
® yKa3aHWs Ha TO, YTO KOHCTPYKTOP JOJKEH BBI3BIBATHCS TOJIBKO B ClIydae,

KOTJla JaHHBIM KIJIacC BBICTYyMaeT B poid 0a30BOrO B HEpapXuu

HACJICIOBaHUS, a HE JUIS CO3/IaHUsl OOBEKTOB, KOTOPHIMH Iporpamma

MO>KET MaHUITYJIMPOBATH HAMPSAMYIO (CM. OOCYKJI€HUE HACTIEIOBAHUS ).

e Ha puc. 11. MbI n300pa3unu paznudyHble KOHCTPYKTOPHI U UX (POPMATHI.

Teneps Oosiee ocHoBarenbHO KommpoBaHue OOBEKTOB BBIMOJIHSETCS 32

CYET WCIOJb30BAHMS KOHCTPYKTOpa KOMUPOBAHUS U KOIHUPOBAHUS

omeparopa TmpucBauBaHus. KOHCTPYKTOp KOMUPOBaHUS B KadeCTBE

nepBoro mapamerpa (tuma const wim volatile) npuHumaer cChUIKy Ha
coOCTBeHHBIN THUII Ki1acca. OH MOXET eIle MPUHUMATh APTYMEHTHI, HO BCE

OCTAJIbHBIE TOTJA JOJDKHBI WMETh CBSI3aHHBIE C JTHUMH apryMEHTaMu

3HAYEHUS 10 YMOTYAHHIO.

6.6. Ileperpy3ka onepaTopoB u GpyHKUMI
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Berpeuarorest 3amaun, Korma OAMH M TOT K€ aJITOPUTM HEOOXOAMMO
BBINOJIHATD Ul PA3JIMYHBIX TUNOB JaHHBIX. W 171 ynoOCTBa €ro onpeneauThb
OJIHUM HMMEHEM JUIsl BeceX THUIOB. Eciau 3TO MM MHEMOHHUYHO, TO €CTh HECET
HYXXKHYI0 MH(POpMAIMIO, 3TO JEJaeT IporpaMmy OoJiee MOHSTHOM, MOCKOJBbKY
U KaXKAO0ro AeHCTBUS TpeOyeTcsl MOMHHUTh TOJIBKO OJHO UMs. Mcnonv3oeanue
HeCKONbKUX (DYHKYULL ¢ OOHUM U MeM JHCe UMEHEeM, HO C PA3TUYHbIMU MUnamu
napamempos, Hasvléaemcsi nepezpy3Koll yHKyuil.

Pa3pemenne (mepeBoj aHrimumiickoro cioBa resolution B cmeicie
«YTOUHEHHE») IMpolecca MEpPEerpy3Ku ONpPeNeNsieT KOMIWIATOP, T.€. KaKylo
UMEHHO (QYHKIMIO TpeOyeTcs BbI3BaTh, IO THUIYy (PaKTHUECKHUX IAapaMeTpOB.
Tun Bo3BpamaeMoro (QyHKUMEW 3HAYEHHs] B pa3peUIEHUMH HE Y4aCTBYET.
MexaHu3M pas3pelieHruss OCHOBAH Ha JOCTAaTOYHO CJIOYKHOM Habope MNpaBHIL,
CMBICJI KOTOPBIX CBOAMUTCS K TOMY, YTOOBI MCIIOJIb30BaTh (DYHKIIMIO C HauboJee
MOJXOIAIIMMHI ApTYMEHTAMH U BBIJIaTh COOOIICHUE, €CJIM TaKOW He HaljeTcs.
JlommycTuM, nMeeTcs YeThIpe BapuaHTa PyHKIUHU, ONPEIESIomerd Hanboiplee

3HAYCHUC:
int max (int, int ); // BosBpamaeT max m3 IOBYX I[IEJIEIX
char* max (char*, char*); //BosBpamaeT HOACTPOKY mMax IJIMHEI

// BosBpamaeT max, M3 MNEepBOI'0 HapaMeTpa M OJIMHBE BTOPOIO:
int max (int, char*);

// Bos3BpamaeT max M3 BTOPOI'O NapaMeTpa M IOJIMHEl [IePBOIO:
int max (char*, int);
void f (int a, int b, char* c, char* d)

{

cout « max(a, b) « max(c, d) « max(a, c) « max(c, b);

[Ipu BbI30BE (PYHKIIMU MAX KOMMOWIATOP BBIOMPAET COOTBETCTBYIOIIMIA
TUIY (PAaKTHUYECKUX MapaMeTPOB BapuaHT (YHKLHHU (B MPUBEICHHOM IIpUMEPE
OyIyT MOCJEI0BATEIbHO BbI3BAHBI BCE YETHIPE BapraHTa (PyHKIUN).

Ecnu TOYHOro COOTBETCTBHS HE HAWAECHO, BBIOJHSAIOTCS MTPOJIBHKECHHUS
MOPSIKOBBIX TUIIOB B COOTBETCTBUU C OOIIMMHM ITpaBUIaMH, HallpuMmep, bool
U char B int, float B double U T.N. [lanee BBINOIHAIOTCA CTaHIAPTHBIC
npeoOpa3oBaHus TUIIOB, HAIPUMEp, int B double WJIM yKa3aTejel B void*.
CrnenyrolyM IIaroM  SIBJSIETCS  BBITIOJIHEHUE MpeoOpa3oBaHUN  THIIA,
3aJlaHHbIX TIOJIb30BAaTEJIEM, a TaKKe IIOMCK COOTBETCTBUM 3a CUET
NEPEMEHHOTO YKcia apryMeHToB QpyHkuuid. Eciu cooTBeTCTBHE HAa OAHOM U
TOM € 3Tale MOXXET ObITh MOJy4eHO Ooyiee 4eM OJHUM CIocoOOM, BBI3OB
CUMTAETCS] HEOJHO3HAYHBIM U BbIIa€TCsl COOOIIEHUE 00 ommnoKe.

Heoonoznaunocmu modxncem noagumsca npu:
®  npeobpazosanuu Mmuna,

® UCNONMb30BAHUU NAPAMEMPOE-CCOLIOK,
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®  UCNONB3068AHUU AP2YMEHMOE NO YMOJUAHUIO.
Ilpasuna onucanusa nepezpyyiceHHviX QYHKYUl.

o [lepecpyoicennvie yHKYUU O0NHCHBL HAXOOUMBCS 68 O0O0HOU o0bacmu
BUOUMOCTMU, UHAYE NPOU3OUOEem COKpbimue aHAN02UYHO OOUHAKOBLIM
UMEHAM NePeMEeHHbIX 80 BIIONCEHHBIX ONOKAX.

o [lepecpyscennvie (hyHKyuu mMo2ym umems napamempuvl N0 YMOJIYAHUIO,
npU 3MOM 3HAYEHUsL 00HO20 U MO20 JHce Napamempa 6 pasHulX QYHKYUsX
OO0JIHCHBL COBNAOAMD.

® B pasiuyHuIX 6apUAHMAx NepPecPyHCeHHbIX QYHKYUli Modcem Oblmb
PasIuyHoe Koauuyecmsao napamempos no yMOoayaHur.

o  Dyukyuu He Mo2ym OblMb NePecPyI*CEeHdl, eCid ONUCAHUE UX
napamempos omauuaemcs moavko moouguxkamopom CONst uiu
UCNONIL308AHUEM CCHLIKU (Hanpumep, int U const int uiu int u
int&).

[leperpyzka omnepaumii C++ TMO3BONSET MEPEONPEACTUTh JEHCTBUE
OOJIBIIIMHCTBA OMEpalMii Tak, 4YTOObl MPH HCIOJIB30BAaHUU C OOBEKTAMHU
KOHKPETHOTO KJIacCa OHU BBITIOJIHSUTM 33/laHHbIC (DYHKIIUH.

Ota 1aet BO3MOKHOCTh UCIOJIb30BaTh COOCTBEHHBIE TUITBI TOYHO TaK K€,
Kak craHgaptHble. O003HAaYEHUsI COOCTBEHHBIX OIEpaluii BBOJAUTH HENb3A.
MoxxHo meperpyxarth JoOble omnepanuu, cymectBytomue B C++, 3a
HCKJTIOUCHUEM:

* ?: # ## sizeof
[leperpy3ka omepanvii  OCYWIECTBISIETCSA €  I[OMOLIBIO  METOJOB
crenuanbHoro Buaa (pyHKOmi-omeparuii), W TMOTYUHACTCS CIICTYIOIINUM
MpaBUJIaM:

* @pu TEeperpy3ke Omepanuii COXPaHSIOTCS TMapaMeTpbl, MPUOPUTETHI
orepanuii ¥ IpaBuiia acColMalyy (CrpaBa HAJIEBO WM CJIEBa HAIpPaBo),
UCIIOJIb3yeMbI€ B CTAHJIAPTHBIX TUMAaX JAHHBIX;

* I CTaHJAPTHBIX THIOB JIAHHBIX MEPEOTpe/IeTICHUE ONepaIuy He
JOMYCTUMO;

* B (pyHKIMH-OIEpALMK HE JAOMYCKAIOTCS apaMeTphl MO0 YMOIYAHUIO;

*  (pyHKIHMH-OTIEpAIH JIOIYCKAET HACIeIOBaHHUE (32 UCKITIOUCHUEM =*);

*  (DYHKIMH-ONEpAIMK HEJIb3s OMPeaeIsaTh TUIIOM Static.

OYHKITHIO-0NIEPAII0 MOYKHO OTPEIEIUTh TPEMs CIIoco0aMu: OHA JOHKHA

ObITH JTMOO METOJOM KJjacca, OO IPYKECTBEHHOW (yHKIMEH Kiacca, JOo
OOBIYHOM (PyHKLIKEH.

B nByx mocnegHux ciaydasx (yHKIHS TOJDKHA TPUHUMATD XOTS ObI OJTMH

apTyMEHT, UMEIOIIHM TUI KJlacca, yKa3aTels WK CChUIKA Ha Kjlacc.
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OyHKIHS-OTIEpaIns COJIEPIKUT KITIOYEBOE CIIOBO operator, 3a KOTOPHIM
CJIeTyeT 3HaK MepeonpeiesieMOi onepauu:

TUI Operator oneparnws (crucok mapameTpoB) { Teo GyHKIHMH }

Taxoke kak omepaTopsl U JIOOBIC Ipyrue (PyHKITUH, KOHCTPYKTOPHI MOTYT
MepPerpyKaThCsl.

B C++ cymecTByeT BO3MOXKHOCTD MEpEerpy3Ku OIepanud BHYTPH Kiacca,
HanpuMep, MOXKHO JOOWTHCS TOTO, YTO OmNepanus * mpu paboTe ¢ MaTpullaMu
OCYIIECTBIIsIa YMHOKCHHE MATPHII, a TIPU paboTe ¢ KOMIUIEKCHBIMU YUCIAMU —
YMHOKCHHE KOMIUICKCHBIX YHCEIL.

Buumanue! J[na nepecpysku onepayuti 6Hympu Kiacca HYHCHO HANUCAMb
cneyuanvbHyio @yukyuto — memoo kiacca. llpu nepezpyske onepayuii ciedyem
HOMHUMb Credytoujee:
npu nepezpysKe Heib3s USMEHUMb Npuopumenm onepayull,

Helb3sl USMEeHUMb Mmun onepayuu (U3 YHApHOU Onepayuu Heuvss cOoelams
ouHapHyto uiu Haobopom);

nepecpy’ceHHAsl ONepayus A6IAemcs YIeHOM KIACCa U MOJNCEeM UCNOIb308AMbC S
MOJILKO 8 BbIPANCEHUSAX C 00BEKMAMU C80€20 KAACCa,

Helb35 c030a8amb HO8ble Onepayuu;

3anpewjeHo nepezpydcamv onepayuu: . (00CMyn K uYieHam Kiacca), YHAPHYIO
onepayuro  *(3uauenue no aopecy ykaszamens), ::(pacuiupenue obaacmu
suoumocmu) , ?. (onepayus if);

oonycmuma nepezpyska cleoyowux onepayui: +, -, *, /, %, =, <, >,
t=, -=, *=, /=, <, >, &&, ||, ++, ==, (), [], new, delete.
Helb3s nepezpydicamv sizeof, ., .*, typeid, m.K. UX ONepaHo — 3mMo umsi
muna.

Jiist meperpy3ku OMHApHOM omepaliui BHYTPH Kilacca HE0OX0IUMO CO3/aTh

(bYHKIIUIO-METO/;
type operator symbols (typel parametr)

OIIepaTOPkl;
}
rae type - Tun BO3BpamaeMoIr'o onepalmer 3HaYeHUs,
* operator - ciyxebHOe CJIOBO,

* symbols - Hneperpyxas onepanmus,

* typel - Tun BTOPOI'O ONEPaHOa, [NEPBEIM ONEPAHOOM SBJISETCS
BK3eMIJISIp KJacca,

* parametr - uMsS [NEPEMEHHOM BTOPOI'O ONEepaHia.

3anaua 6.11. Co3gath kiacc A paboThl ¢ MATPULIAMU, TIEPETPY3UB
ONEpaln CI0KEHUS, BBIMUTAHUS U YMHOKEHUS.
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[TpuBenem cuavana UML — guarpammsl 1uis pemraemoit 3aaaun. [Ipexae
BCEr0, OMHIIEM KJIacC MAtriX, KOTPBIH SIBISIETCS OCHOBOHM BCEH MPOTpaMMBbl.
3areM auarpamMmy INIABHOTO MOJYJISL © METOJOB, KOTOPBIMH ITOJIb3YETCS JAHHBIN
KJ1acc.

class matrix

— -

JBOHHOM yKazaTellb IS XPaHEHHS MATPHIIBL

+ matrix (int k, int p, bool pr)-
+ ~matrix ()
+ matrix operator+(matrix M) -
+ matrix operator+(float M)—
+ matrix operator-(matrix M)—
+ matrix operator-(float M) —
+ matrix operatop™ (matrix M)
+ matrix operator® (float M)—

+ void show matrix() —_— ] Ilepezarpyska OIepalrii 1T BEMHTAHNAA
_ BEIIeCTEEHHOTO YHCIA OT MAaTpPHIIEL.

KoHCTpYKTOp H IecTPYKIOP

—_— m
_float **a/”
—int n ]/_ + UHCHo CTPOK U CTOMOIOR B MaTpHIE Ill
~Int m Jloruteckasn nepeMeHHas, [id YIIPaBIeHHs
-bool fl IIPOLIECCOM CO3IAHHA MaTPHIIEI

Tlepesarpy2ka olepalHi U CIOXKeHHS MaTpHII. Ill

Tlepezarpysxa onepallli 01 L00aBIeHHA
BEIIECTBEHHOT O JHC/IA K MaTpHIE.

]|

TlepesnIrpy3Ka ONEepPALH LIS BEIYHTAHHA MATPHII B

Tleperpyska onepauuH A YMHOKEHHA MAaTPHII. B

IIperpyska onepary A8 yMHOKeHHA
Bell[eCTBEHHOTO YHeNA Ha MATPHILY.

TOnepaqu BBEIBOJIA MATPHIIEI HA 3KpaH MOHHTOPA. B

Puc.6.22. Kitacc matrix.

Hauano BeiGopKH

omepaluil H3 Klacca
CjosﬂaHHe 00BeKTOB Ki1acca Y | jnavix

mftrix a(3,3); b(3,3), ¢(3.3). VCloBHe BBIGOPKIE:

\I/ | nuanoszoH 4ucen 1-6. [t] 'BBIZOB MeTONa
BuIGOpKa omeparyiii 2:£ matrix operator —(matrix M)

. H BLIa4a pe3yIbTATOB
M2 KIacca matrix [f] bifiak1a pesy.

[t] Brizoe MeTOOA
3:£ matrix operator +(float M)
[] H BbIIa9a pe3ybTaToB
[t]

matrix operator +(matrix M)
[ f] \_ H BBLIa4a Pe3y/IbIATOR

~ Y [t] (. BesoE MeToma
/

BrIz0E MeTOmA
matrix operator —(float M) break >
H BBIa4a Pe3ynbTaToB

ITomzoRarens

TIpomomxars BEIGOPKY [fl
IIOKa He BEIOEpPYT
CHMBON 1N HIH N

Brizoe MeToma .
matrix operator * (matrix M) break >
H BbIa4a PE3YIITATOB

BeIz0B MeTOIA
matrix operator * (float M) break >
H BEITAYA Pe3y/IbTATOR

Brieon cooOIeHHA O
BEIJOpKE NPaBHIBHOTO
HOMEpa B OHANIO30HEe
oT 1 mo 6.

00

default

OKOHYaHHE .

Puc.6. 23. UML — auarpamma 1 rinaBHoW ¢yHKIMH 3a1a4uu 6.11.
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UML nnarpamma
I KOHCTPYKTOpa
Matrix

Ly
[

=0 e j+

@ Brizox a[i][j]-0
[ |
()

Puc.6. 24. UML — auarpammMa KOHCTpYKTOpa Kjiacca matrix.

UML mmarpamma
( 1] ) matrix::operator +(matrix M)

T meperpy3Ka oreparmn +

matrix

tmp(n,m,false)
¥
IIpoBepka pazmepa
MaTpHIL

X ——
[ | [false] /Y {1:0; 1<n; 1++ )

( tmp.f=false ) /
j=0; j<m; j++

L] |(c=Mn) &&
tmp.a[i][j]=

(m==M.m)
ali][j+M.a[i][j] [AI

I V]
ik

( return tmp )

b j<m;
® ( i++ )

Puc.6.25. UML — nuarpaMma Juist neprpy3Kky orepanuu CIoKeHHs
JIByX MacCHUBOB B Kjtacce matrix.
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UML nmmarpamma
( i, ) matrix::operator +(float M)

meperpy3Ka omeparim +
( matrix
tmp(n,m,false)
¥
(120; <n; i++ )

i<n;:

tmp.ali][j]= ;
a[i][jl+M LA

( return tmp )
Puc.6.26. UML — quarpamma, aJist neprpy3Ku ONepamyy CJI0KEHUS - MAaCCHBa C BEIIECTBEHHBIM
YHCJIOM B Kitacce matrix.

UML nmarpamma

( i] ) matrix::operator —(matrix M)
T meperpy3Ka Omeparmm —
matrix

tmp(n,m,false)

HpOBepKa pasMepa
MaTpHI
— O i=0; i<m; i+ )
[false] ,

( tmp.f=false ) /

L J|@=Mn) && i=0; j<m; j++
(m==M.m)

[ 1 ‘N —

) tmp.ai][j]= ™
( return tmp ) a[i][j]-M.a[i][j] ]
] j<m;

® ( it+ )

Puc.6.27. UML — quarpamma [uist ieprpy3Kd ONepalii BEIYUTAHHS TBYX MaCCHBOB B KJlacce

matrix.
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UML mnarpamma
( 1,] ) matrix::operator —(float M)
T IIEPETPY3Ka onepal —

matrix
tmp(n,m,false)

1]
(iZO; 1<n; i++ )
7=0; j<m; j++

<n;:

( return tmp )

)
®

Puc. 6.28. UML —nuarpamma, 17s neprpy3ku onepalyy BEIUMTAHUS - BEIIECTBEHHOTO YHCIIa OT
MaccHBa B Kjiacce matrix.

™\ UML nguarpamMma j
. 4 3 3

ik matrix::operator * (matrix M)
Meperpy3Ka ONeparin *

matrix
tmp(n, M.m, false)
ITpoBepra pasmepa

MAaTpHII

[false] )
tmp.f=false !

m==M.n

j=0; j<m; j++

k=0, tmp a[1][j]=0;
@ .

Puc. 6.29. UML — quarpamma juist neprpy3Ky orepaniy YMHOKECHHUS IBYX MAaCCHBOB B Kilacce
matrix.

262




UML nmarpamma
( 1, J ) matrix::operator *(float M)
Ieperpys3Ka onepartin *

matrix
tmp(n,m,false)

¥
(iZO; 1<n; 1++ )
7=0; j<m; j++

1<n:

ali][j]*M A

( return tmp )
Puc. 6.30. UML — nuarpamma, Jij1sl meprpy3Kku onepanuyd yMHOKEHHS - MACCHBa Ha
BEILIECTBEHHOE YHCIIO B Kacce matrix.

UML mmarpamma
( 1,] ) BBIBOJ MATpPUIILI HA
S3KpaH MOHHUTOPA
= true j

(=
: Ilocne xaxnoi
[false] [true] CTPOKH IIepexon

Ha HOBYIO CTPOKY
( i=0; i<n; it+

7=0; j<m; j++

Coo0lmieHne
HET MaTPHUIIBI

I_W

BoeBomuts a[i][j]

i
Ha 3KpaH

® I

Puc. 6.31. UML — nuarpamma, o3BOJISIFOINAs, BRIBECTH PE3YIIbTATHI OTIEPAIINI TIEPETPY3KH Ha
9KpaH MOHUTOpA B KJlacce Matrix.
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[IporpammubIil ko 11 3agaun 6.11.

#include <vcl.h>
#pragma hdrstop
#include <iostream>
#include <math.h>
#include <conio.h>

fpragma argsused
using namespace std;
class matrix {
public:
/ /KOHCTPYKTOP
matrix (int k, int p, bool pr=true);
/*Ileperpyska omnepanmu + OJs BEIIOJHEHMUS ONepPaLimMu CJIOXEHMS
MaTpuii. */
matrix operator+ (matrix M) ;

/*Ileperpys3ka oHnepanmu + IOJisS BEIIOJHEHMS ONepalmy HoOaBJIEHMUS K

MaTpuile BEIeCTBEHHOI'O yucia.*/

matrix operator+ (float M) ;
/*Ileperpys3ka onepanmm - IOJIs BEIIOJHEHMUS ONEePAaliMi BEYUTAHNS
MaTpuii. */

matrix operator- (matrix M) ;

/*Ileperpys3ka oOHNepalmny — IJIS BEIIOJHEHMUS OINEPAILlMi BEUMTAHMUSI M3

MaTpHIE BemeCTBEHHOT'O 4mMciia.*/
matrix operator- (float M) ;
/*Ileperpys3ka omnepanmmu * 1Jis BEIIIOJHEHMUS ONEPAaLMM YMHOXEHMS
MarTpuir. */
matrix operator* (matrix M) ;
/* Ileperpys3ka omnepanmm * I1Js BEIIOJHEHMUS ONePAaliMM YMHOXEHMS
MaTpHUIEl Ha BEIeCTBEHHOE 4MuMCJo. */
matrix operator* (float M) ;
~matrix();
/* MeTon BEIBOIA MAaTPUIEI HA SKPAH MNOCTPOYHO. */
void show matrix();

private:

float **a; //IBorHOIM ykKazaTesb OJs XPAHEeHMUs MAaTPUIEL.

int n; //YMCiIo CTPOK B MaTpHIle.

int m; //Ynciao cTosbliOB B MaTpHIE.

bool f1; //Jornyeckas nepeMeHHas [l MNPpUMHMMAET 3HAUEHMUE
false,

//ecan MaTpuily CQOPMHMPOBATE HE YIAJIOCH.

i
Vil I'maBHas QYHKIMA.
***/

int main ()
{
matrix al(3,3), bl(3,3), cl(3,3,false);
cl=al+bl;
cl.show matrix();
cl=al-100;
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cl.show matrix();
cl=bl*5;
cl.show matrix();
cl=al*bl;
cl.show matrix();
}
Vit KOHCTPYKTOP. *AA )
matrix::matrix(int k, int p,bool pr)
{
int i,7;
n=k;
m=p;
fl=true;
a=new float*[n];
for(i=0;i<n;i++)
ali]l=new float[m];
if (pr)
{
cout<<"Matrix"<<endl;
for(i=0;i<n;1i++)
for (j=0; j<m; j++)
{
cout <<” a[“<<I<T] [N )= Y
cin>>ali]l[7];
}
}
else
for(i=0;i<n;1i++)
for (j=0; j<m; j++)
{

cout << a[W<<i<"] [ =Y,
alil[J1=0;
}
}
Vel Illeperpyska omepanmy CJIOXEHMS MaTPHII. xxA )

matrix matrix::operator+ (matrix M)
{
int 1i,73;
/* BpeMeHHas MaTpuila tmp IOJisd XPaHEeHMUS Ppe3yJbTaTa
CJIOXEHUS
OByX MaTpuii. */
matrix tmp(n,m, false);
/* Ecmoim obe MaTpuIlel OOMHAKOBOI'O pasMepa, TO QOpMHUPYyeEM
MaTPHUILY
tmp, Kak CyMMy MaTpMHI]. */
if ((n==M.n)&& (m==M.m))
{
for (i=0;i<n;i++)
for(j=0;J<m;j++)
tmp.ali] [Jl=ali]l [J1+M.ali]l[J];
}
else
/* Ecam pasMmeprl mMaTpui] He coBHamganT, To fl=false
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(PeBYJIBTUPYIIIYID MAaTPUIY CPOPMHUPOBATE HE YIajloCh) .

*/
tmp.fl=false;
return tmp; //Bo3BpamaeM pes3yjbTaT ONeparnmMq - MaTpuily tmp.
}
Vi [leperpyska onepalmu + OJ5 BEIIOJHEHMS ONeparlmu

obaBJieHMsS K MaTpuile BemeCTBEeHHOI'O YMCJjia. *AA )
matrix matrix::operator+ (float M)
{
int 1,7;
matrix tmp (n,m, false);
for(i=0;1<n;i++)
for(j=0;j<m; j++)
tmp.al[i] [J]=ali] [J]1+M;
return tmp; //Bo3BpamaeM pes3yjbLTaT ONeparnmMq - MaTpuily tmp.
}
/* Illeperpyska onepanmi BEYUMTAHUS MaTPHII. xHAA )
matrix matrix::operator- (matrix M)
{
int i,7;
/* BpemeHHasa MmarTpuia tmp Ojid XpaHeHMd pes3yjibTaTa
BEIUMTAHMS OBYX MaTpMuii. xHA )
matrix tmp (n,m, false);
/* Ecim obe MaTpuLOE OOMHAKOBOI'O pasMepa, TO QOpMUPYEM
MarTpuiy tmp, Kak pasHOCTE MaTpHI. xHA )
if ((n==M.n)&& (m==M.m))
{
for(i=0;i<n;1i++)
for(j=0; j<m; j++)
tmp.ali] [J]=ali]l[j]1-M.ali1]l[J];
}

else
/* Ecnn pasMepel MaTpul He coemnamawr, To fl=false
(pesyJibTUPYKRIYID MaTpULy COOPMMPOBATH HEe yIaJioChb) . **k*x /

tmp.fl=false;
//BosBpalaeM MaTpuUlly tmp, Kak pPe3yJibTaT OolepalLuu.

return tmp; //Bo3BpamaeM pes3ysbLTaT OIepalmMg - MAaTpuIy tmp.

}

Vol [leperpyska onepaumy — IOJiS BHIIOJIHEHMUS Olepaluu
BBIUMTAHMA M3 MaTPULBE BEULECTBEHHOI'O YMCIIA. * Kk /

matrix matrix::operator-(float M)
{

int 1,73;

matrix tmp(n,m, false);

for(i=0;i<n;i++)

for (7=0; j<m; j++)
tmp.ali] [Jl=alil [J]1-M;

return tmp; //Bo3BpamaeM pesyJbLTaT ONepalmMg — MaTpuIy tmp.
}
JxHx [leperpyska onepaumy yMHOXEHMS MaTPMULL *xKx /)
matrix matrix::operator* (matrix M)
{

int i,7,k;
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/* BpeMeHHas MaTpuila tmp OJ9 xXpaHeHus pes’yabTaTa

YMHOXEHUSA IBYyX MaTpull. */
matrix tmp(n,M.m, false) ;
/* Eciy KOJIMUeCTBO CTOJIOLOB B INEePBOY MAaTPUIE COBIaIaeT
C KOJIMYECTBOM CTPOK BO BTOPOM MaTpPMLEBI, TO */
if ((m==M.n))
{ // BHIIOJIHAEM YyMHOXEHMVE MaTpPML

for (i=0;i<n;1i++)
for (7=0;j<M.m; j++)
for (k=0,tmp.al[i] []J]1=0;k<m; k++)
tmp.ali] [J]l+=ali]l [k]*M.al[k][]];
}

/* Ecyam KOIMYECTBO CTOJIOIIOB B IEPBOM MATPMUIE HE
coBrnamaeT C KOJIMUECTBOM CTPOK BO BTOpPOM maTpuie, To fl=false
(PEB3YJIIETUDYIIYI MaTPMUIy CPOPMUPOBATE HE YOaJIoCh) . */

else

tmp.fl=false;

return tmp; //Bo3BpamaeM pes3ysbTaT ONepalng - MaTpHuIly tmp.
}
J xHx [leperpyska onepaumum * IOJig BHIIOJIHEHUS Olepaluu
YMHOXEHMA MaTPMLE Ha BelleCTBEHHOE UYMCJIIO. *Hxk/
matrix matrix::operator* (float M)
{

int 1i,7;

matrix tmp (n,m, false);

for(i=0;i<n;1i++)

for (3=0;j<m; j++)
tmp.ali] [Jl=ali]l [J]1*M;

return tmp; //Bo3BpamaeM pes3ysbTaT ONepalmi - MaTpHI[y tmp.
}
/*** I[eCprKTOp ***/
matrix::~matrix()
{
}
VAR MeTon BEIBOJA MAaTPMIIEL. xAKk/
void matrix::show matrix()
{

int 1i,73;

/* Ecam mMaTpuila COpMHMPOBAHA, TO BEBOIMUM €€ Ha SKPAaH.

***/
if (f1l)
{
cout<<"Matrix"<<endl;
for (i=0;i<n;cout<<endl, i++)
for(j=0; j<m; j++)
cout<<al[il[jI<<"\t";
}
/* Eciam MaTpully copMupOBAaTE HE yOajloChk, TO BBEBOIMUM
coobmeHmue 06 »TOM Ha SKPAaH. */
else
cout<<"No Matrix"<<endl;
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:\Documents and Settings\User\PaGouni cton\KMNCppTema 6\ConAppCppiMatrix\Pro
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albllil= albDll2]1= alillml= alill1]1= alill21= al2]1IlD]l= alZ2l1li1=
[2]1= Pleaze enter a number

resolution al+hl

resolution al-hi

resolution al+100

rezolution al—13

resolution al=hi

resolution al=?

1
1
1
1
1
1
1
1
1

2
2
o
2

o
rezolution al=*hl = al
al21l11= al
25 i3
34 22
49 28
¥You must type a ¥ or an N
Do you want to continue <Y¥-/H>?

alDll1l= al0ll2]1= al1ll0]= al11l1l= al1ll2]1= a

milml=
21[21= Hatrix

Puc. 6.32. [leperpy3ku oneparnuii. Oneparnuu Ha MaCCUBaMHU.

6.7. HaciaenoBanue KjiaccosB

[Ipu BbmosgHeHus padbotel Ne3 u Nod, Mbl clerka KOCHYJIUCH
HaCJIeI0BaHMsI, 1aJli OCHOBHbIE (DyHIaMEHTaIbHBIE OMpPENEIICHUS, & TAKKE
MPUBEIM HEKOTOPbIE MPHUMEPHI, OIMUCHIBAIOLIME, HacleqoBaHue. MoxeM
aBTOPUTETHO 3asiBUTh: «OaHOI U3 0CHOBHBIX ocobeHHocTer OOII sBnsiercs
BO3MOXKHOCTh HacliefioBaHus». HacnepoBanue — 3TO OAMH M3 crOCOOOB
HOBTOPHOT'O HCIOJB30BaHUSI IPOrPaMMHOTO OO€CTeYeHHs], P KOTOPOM
HOBBIC TPOU3BOJHBIC KJIACChl (HACIEAHUKU) CO3Jal0Tca Ha 0aze yxke
CYIIECTBYIOIIUX Oa30BbIX KJIACCOB (poAuTEei) W OT HUX IMOJy4aroT
HEKOTOPBIE XapaKTEPHbIC YEPThI, ONPEACIIAIONINE HENOCPEICTBEHHO Yepes
YlIeHbI-IaHHble U 4JeHbI-PyHKIUU (Mertoaamu). Ilpu 3TOM co3naHHbIN
HOBBIM KJIacC ABJISIETCS HACJIEAHMKOM WIEHOB UM METOAOB paHee
onpezaeneHHoro 6a3zoBoro kiacca. Co3laBaeMblil MyTeM HacieI0BaHUS
Kiacc siBistercs npousBogabsiM (derived class), koTopelit B ¢BOIO ouepenb
MOXKET BBICTYNaTh B KadecTBe OasoBoro kmacca (based class) mms
co3maBaeMbIX KiaccoB (cMm. puc 12. Pabora Ned). Eciau mMeHa MeTOIIOB
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MPOU3BOAHOTO W 0A30BOTO KJIACCOB COBIAJAIOT, TO METOJBI MPOU3BOTHOTO
KJ1acca MmeperpyskarT MeTo Ikl 0a30BOTO Kiacca.
Iponecc peanusanmuu HacaeaoBanus (inheritance). Bepuemcs k
paHee pacCMOTPEHHBIM HAMU MPUMEpPaM B YACTHOCTH K 3ajaye 6.6.
N3Menum 3Ty 3ajady B JIYUIIYyIO CTOPOHY, HCIOJB3YSd AKCHUOMATHKY
npuHuuna HacinenoBanus B OOIL. [Tokaxem, kakum 00pa3oM, €Clid Mbl UMEEM
HEKOTOpBIE TOTOBBIE KJIACChl (POAUTENBCKHUE), KAaK MX MOKHO HCIIOJIb30BaTh
JUTS1 TIOJTyYEHHUS HOBBIX KJIACCOB (IIOTOMKOB).
3agaya 6.12.

// IMpumep [as IEeMOHCTPpAaILMM HAaCJEIOBAHMS KJIACCOB
#include <vcl.h>
#pragma hdrstop
#include <iostream>
#include <math.h>
#include <conio.h>
#define PI 3.14159
#pragma argsused
using namespace std;
//BazoBrrt kjgacc Shape
class Shape
{
/***  UpgeHE - OAHHEE OHM BCE SalMIjeHHBE ***/
protected:
float x,vy,z; // KoopmmHaTEl
public:
/***  KOHCTPYyKTOp, POIMUTEJILCKOTO KJjacca ***/
Shape ( float x coord, float y coord, float z coord)
{
x=X coord;
y=y coord;
z=z coord;
}
/***  JlecTpyKTOp POAUTEJIECKOI'O KJjacca ***/
~ Shape () {} //
void SetX (float newX) ;
void SetY (float newY) ;
void SetZ (float new?Z);
float GetX () ;
float GetY ();
float GetZz ()
i
//Knacc nmoromok My Figure
class My Figure:public Shape
{
/***  UpgeHE — JaHHBIE M UJIEHE QYHKIIMM OHM BCE 3aKPBEIThE ***/
private:

— o~ o~

4

float r; // panmyc
float cube () { return (r*r*r);} // umciao B Kybe
float square(){ return (r*r);} // umMcjo B KBaigpare
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/*** UpgeHrl — QYHKIMM OHM OTKPEITEE, T.€. OOIMemOCTYIIHBE ***/

public:

/***  KOHCTPYKTOP, KOTOPOI'O COBHAET IIOJIE30BATEJE. 4
My Figure( float x coord, float y coord, float z coord, float
radius) : Shape (x coord, y coord, z coord)

{
X=X coord;
y=y_ coord;
z=z coord;
r=radius;
cout << “My Figure (™ << x << 7, V" K<y <", ™
<< z <", V™ << r<<”) created” << endl;

}

~My Figure () {} // IecTpykTop CO3IAHHEI! MOJIE30BATEJIEM
float volume sphere (); // O6weMm mapa

float surface sphere(); // IoBepXHOCTE Cheps

float volume tetraedr(); // O6veMm Terpasipa

float surface tetraedr(); // IoBEepXHOCTE TeTpasipa

float volume cube () ; // IloBepXHOCTE Kyba

float surface cube () ; // I[loBepXHOCTEL Kyba

void SetRadius (float newRadius) ;
float GetRadius ()
i
int main(int argc, char* argv([])
{
/*** OOBsABIIsIEeM NepeMeHHYKl Tura kjacca My Figure. BEIIOJHSEM
nporecc MHUIMaan3anmmy obsexTa S***/
My Figure s(1.0, 2.0, 3.0, 4.0);

cout<< " X="<<s.GetX() // ObameHue K
rnepeMeHHEM
<< M Yy="<<s.GetY () // Tmna kjpacc My Figure
<< M Z="<<s.GetZ () // uepes s
<< " R="<<s.GetRadius () // Mpyr B3aKPBEITEIX YJIeHAX
<<"\n";

/*** BriBon o6BeMa M HOBEPXHOCTM COeprr ***/
cout<< "The volume sphere is "<<s.volume sphere ()<<endl;
cout<< "The surface sphere 1is "<<s.surface sphere /()
<<endl;
/*** BpiBOog oOBeMa M MNOBEPXHOCTM TeTpasapa ***/
cout<< '"The volume tetraedr is
"<<s.volume tetraedr ()<<endl;
cout<< "The surface tetraedr 1is
"<<s.surface tetraedr ()<<endl;
/*** BrRiBOg 06BEMa M MNOBEPXHOCTM KyBGa ***/

cout << "The volume cube 1is '"<<s.volume cube () <<endl;
cout << "The surface cube 1s "<<s.surface cube() <<endl;
/*** JBMeHsSeM BHAUeHMS B BAKPEITEX UJIeHax ***/

s.SetX(4.2);

s.SetY¥(5.3);

s.SetZ(6.7);

s.SetRadius (6.9);
/***BRIBOOMM HA SKPAH M3MEHEHHEIE BHAUCHMS B BaKPEITEIX UYJICHAX

***/
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cout << M X="<<s.GetX () // Ob6pameHne K
rnepeMeHHBIM

<< "M Yy="<<s.GetY () // muna kmacc My Figure
<< M Z="<<s.GetZ () // uepes s

<< " R="<<s.GetRadius () // Opy 3aKPBITEIX YJIEHAX
<< "\n";

/*** BriBozm o6BEMa M HOBEPXHOCTH COEpE ***/
cout << "The volume sphere 1is "<<s.volume sphere ()<<endl;
cout << "The surface sphere 1is
"<<s.surface sphere ()<<endl;
/*** BpiBOg O0OBeMa M MNOBEPXHOCTM TeTpasapa ***/
cout << "The volume tetraedr 1is
"<<s.volume tetraedr ()<<endl;
cout <<"The surface tetraedr is
"<<s.surface tetraedr ()<<endl;
/*** BriBOm o6BeMa M MNOBEPXHOCTH Kyba ***/

cout << "The volume cube is "<<s.volume cube () <<"\n";
cout << "The surface cube is '"<<s.surface cube() <<"\n";
cout <<"Press any key ...";
getch () ;
return O;
}
J*H* class Shape *kk /

void Shape::SetX (float newX)
{
x=newX;
}
void Shape::SetY (float newY)
{
y=newy;
}
void Shape::SetZ (float newZ)
{
Z=News;
}
float Shape::GetX()
{
return (x) ;
}
float Shape::GetY ()
{
return(y) ;
}
float Shape::GetZ ()
{

return(z) ;
}
) *x* class My Figure *Akx/
float My Figure::volume sphere () // ObmeMm mapa

{
return (cube () *4*PI/3);

}

float My Figure::surface sphere () // [NOBEPXHOCTE COEPE
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return (4*square()*PI);
}
float My Figure::volume tetraedr () // O6veMm TeTpasipa
{
return (cube ()*sqrt(2)/12);
}

float My Figure::surface tetraedr () // HNoBEepxXHOCTE
TeTpasgpra

{ return (sqrt(3)*square());

;loat My Figure::volume cube () // IoBepxHOCTE KyBa

{ return (cube());

;loat My Figure::surface cube () // NoBepxHOCTE KyBa

{ return (6*square());

}
void My Figure::SetRadius (float newRadius)

{
r=newRadius;

}
float My Figure::GetRadius ()

{

return (r) ;

B C\Users\KOT\Desktop\Lab C++Builder\KMNCppTema 6\ConAppCppiInheritance\Demalnheritance),.. |£|E|-?:_hj

My_Figure(l.6,. 2.5, 3.5, 8 created -
H=1.6 ¥=2.5 Z=3.5 R=8

volume_sphere iz 2144.66

surface_sphere iz B04.247

volume_tetraedr is 60.3398

surface_tetraedr iz 110_.851

volume_cube is 512

surface_cube iz 384 |
i H=4_2 ¥=5.3 Z=6.7 R=6.9 i

volume_sphere iz 1376.05
surface_sphere iz 5978.284
volume_tetraedr is 38.7152
surface_tetraedr iz 82.4629
volume_cube is 328.509
surface_cube iz 285.66 | |
Fress any key ..._

Puc.6.33. Pe3ynmbpTaThl MporpaMMHOTO KOJIa HCCIIEIOBAHUS JEMOHCTPAIINS KIacCOB
HaCJIEJOBaHMSI.

[Ipr WCIONB30BaHUM HACACIOBAHMS YICHBI M METOIBI KPOME CBOWMCTB
public u private moryr mmers cBolicTBo protected. Jlns oauMHOYHOIrO Kjacca
omucarenu protected um private paBHocwibHBL. Pasnmma mexay protected u
private mposBAsSeTCS TPH HACIEJOBAHWUHM, 3aKPBIThIE YJICHBI W METOIHI,

oOBsIBIICHHBIE B 0a30BOM Kiacce, Kak protected, B mpoW3BOJHOM MOTYT
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UCIIOJIb30BaThCsA, Kak OTKphIThIe (public). 3ammmennbie(protected) wieHb U
METO/IbI SIBIITIOTCS YEM-TO IPOMEKYTOUHBIM Mexay public u private.
[Ipy co3maHuM MPOU3BOJHOTO KJlacca HMCHOJB3YeTCS  CICAYIOIINi

CHHTaKCHC.

class name derived class:
type inheritance base class
{ // BaKpEITEIE UYJIEHE M METOHE KJIACCAa

public: // OTKpETE UYJIEHE M METOIE KJacca

protected: // BampmmeHHEE YJIEHEl M METOIEl KJIACCa IOJISI TOTOMKOB

i
3nech
e name_derived_class — nMs co3gaBaeMoOro mporu3BOJHOTO Kilacca,
e type_inheritance — cnoco0 HacieqOBaHMs, BO3MOXKHBI CJICIYIOIIHE
cnocoObI HacieaoBanus public, private u protected.
e base class — uMs 6a30BOro THUIIA.
CnenyeT pa3nuyaTh THI JOCTyINa K JJI€MEHTaM B 0a30BOM Kilacce M THII

HaCJICAOBAaHM:I.
Tunel HacIeJO0BaHUS U TUIIA J0CTYyIIa

Crnioco6 CrnenudukaTop B 6a30BOM KJiacce JlocTym B MpOM3BOTHOM KJlacce
JocTymna
private HET
Private protected private
public private
private HET
Protected protected protected
public protected
private HET
Public protected protected
public public

[Ipy TOPOXKICHUM NPOM3BOAHOTO Kilacca M3 0a30BOr0o, HMMEOIIETO
KOHCTPYKTOP, KOHCTPYKTOp 0a30BOro THIAa HEOOXOAMMO BBI3HIBATH W3
KOHCTPYKTOpa IPOU3BOJHOrO Kiacca. KOHCTPYKTOPHI HE HacleIyroTcs,
IIO9TOMY IPOU3BOIHBIN KIacC JTO/KEH MMETh COOCTBEHHBIE KOHCTPYKTODBI.
Ecax B KOHCTpYKTOpE MPOM3BOIAHOTO Kilacca SIBHBIM BBI30B KOHCTPYKTOpa
0a30BOro THIIAa OTCYTCTBYET, TO OH BBI3BIBACTCS aABTOMATHYECKH 0O€3
napamMeTpoB. B cilydae HECKOJIBKHX YPOBHEW HACJI€IOBAaHMS KOHCTPYKTOPBI
BBI3BIBAIOTCS, HAYMHAS C BEPXHETO YpPOBHA. B cilyyae HECKONBLKHMX 0a30BBIX
THUIIOB MX KOHCTPYKTOPHI BBI3BIBAIOTCS B MOPSAAKE OOBIBICHUS.

Eciu B onmcanuy Kitacca €CTh CChUIKA Ha ONMMCHLIBAEMBIN MTO3KE KIIACC, TO €r0
HAJ0 IPOCTO OOBIBHUTH C IIOMOIIBIO oreparopa class new_class;
DTO ONUCaHUE aHAIOTHYHO OMUCAHUIO IPOTOTUIIOB (DYHKITHH.
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HMonumoppuszm. Teneps paccmMoTpuM mnocieqHor napaaurmy OOIT
noaumopguzm. CI0BO nOIUMOP@U3M DTO CIOKHOE CIOBO COTOSIIEE U3 TPEX
CJIOB «IIOJIM» - MHOTO, «MOp(» - MPEBOJ WX Tpeodpa3oBaHUE OJHON BEIIU
WIA TIpeaMeTa B APYroi, a «u3m» - mporecc. JlaHHas mapaaurma 4eMm - TO
CXO0Ke C ePErpy3Koi, OJTHAKO 37/eCh peUb UJET O Kiaccax.

[Tonmumopdu3m aeT BO3MOKHOCTh OOIIATHCS C OOBEKTaAMH Pa3IMYHOTO
TUMA TaK, KaK €ciu Obl OHM ObLIM 00BEKTaMHu OJHOTrO Tama. J[is peanuzanuun
noymMopdr3Ma 3a4acTyI0 HCTIOIB3YIOT BUPTYaIbHBIC (DYHKITUN — YJICHBI.

BuptyanpHble (QYHKIMM — YICHBl JOMYCKAIOT TMPH HACJICIOBAaHUU
METOJIbI, KOTOPHIE B PAa3IMYHBIX MPOU3BOJHBIX KJaccax paboTalT TIo
pa3INYHBIM ajJrOpUTMaM, HO MMCEIOT OJMHAKOBBIE BBIXOTHBIC TMapaMeTphl H
BO3BpaIlacMOe 3HAUYCeHHWE. TaKue METONIbl HA3BIBAIOTCS BUPTYAIbHBIMH U
OTHCHIBAIOTCS C TOMOIIBIO CITY’KEOHOTO CJIoBa virtual.

3amaua 6.13. PaccmoTpuM abcTpakTHBIN 0a30BbIi Kinace figure (¢urypa),
Ha 0a3e KOTOPOTrO MOXHO IMOCTPOUTH MPOU3BOJHBIE KJIACCHI JJI PEATbHBIX
buryp (7IUnC, OKpY>KHOCTh, KBaApaT, poMO, MPSIMOYTOJIbHUK, TPEYTOJIbHUK U
T.1.). Ha nuctunre npuBenen 0a3oBeiid kinacc figure u mpon3BoaHBIE KIIACCHI
_circle (oxpyxHocth) 1 RecTangle (mpsMoyroibHHEK).

#include "stdafx.h"
#include <iostream>
#include <math.h>
#define PI 3.14159
using namespace std;

class figure //BasoBrnt kjacc figure.
{
public:
/*** n — KOJIMYECTBO CTOPOH QUI'YPEI, IJISI OKPYXHOCTH n=1. ***/
int n;
/*** p - MaccuB OJIMH CTOPOH QUIYPE, IOJIS OKPYXHOCTHU B
P XPaHUTCS panmyc. rAA )
float *p;
figure () ; //KOHCTPYKTOP .
float perimetr () ; //MeTon BEIYMCJICHMS IIePHMETPa
durypEI.
virtual float square(); //MeTon BEUMCJEHMS IIJIOmMALN (QUIYPEL.
/***  Merom BEIBOIA MHQPOpMAIIMM O QuUIype: €& Ha3BaHue,
nepuMeTp, IJIomanb M T.I. xAk/

virtual void show parametri ();

}s

Ve dyHKUUM Kjlacca figure xkx/
figure::figure () //KOHCTPYKTOpP Kjgacca QuIrypEl.

{

cout<<"This 1is abstract constructor"<<endl;
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}

/*** MeTon BBIYMCJIEHMS MEePpUMETPAa, OH BylIeT NeperpyxaTbCs
TOJIEKO B Kjlacce _circle. 4
float figure::perimetr ()
{
int i;
float psum;
for (psum=0, i=0; i<n;psum+=p[i], i++);
return psum;

}

/*** Meromn BEIYMCJICHMS ILJIOmMAny, I[IOKA OH abCTPaKTHEI, B
KaxmoM KJjacce BymeT NeperpyXaThbCsS pPeajibHEIM MEeTOoooM. ***/
float figure::square ()

{

cout<<"No square abstract figure"<<endl;
return 0;

}

/*** Meron BrlBOma wmHpopMalmmu O ¢urype, KoTopas OyneT
neperpyxaTsCsa B KaxIOOM MMPOM3BOIHOM KJIACCE. *ARX )
void figure::show parametri ()

{
cout<<"Abstract figure";

VAR I[Ipom3BOOHEN Kjacc circle (OKPYyXHOCTE), OCHOBAHHBI
Ha kJjlacce figure. * A A/
class circle:public figure

{

public:
_circle(); // KoHCTpyTOp
/*** [leperpyxaeMsle MeToOnel kjacca _circle()

perimetr (), square (), show parametri(). * Kk [

float perimetr();
virtual float square();
virtual void show parametri ();

}s

/*** [lpomsBOOHENT KJjiacc RecTangle (OpsMOyTOJIBHUK) ,
OCHOBAHHENT Ha kJjlacce fiqgure. 4
class RecTangle:public figure
{
public:
RecTangle () ; //KOHCTPYKTOP .
J***  [leperpyxaeMble MeTOIE square () ,show parametri ().
virtual float square();
virtual void show parametri();};

Ve TJIABHAA OYHKIMA * xR/
void main ()
{
_circle RR;
RR.show parametri () ;
RecTangle PP;

***/
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PP.show parametri();

Vi Meronel xsacca _circle *AA )
_circle:: circle() //KOHCTpYKTOp KJjacca.
{
cout<<"Parametri okruzhnosti"<<endl;
/*** B KauecrTBE CTOPOH OKPYXHOCTM BEICTYHNAET eIMHCTBEHHE
napaMeTp panmnyc. 4
n=1;
p=new float[n];
cout<<"Vvedite radius";
cin>>p[01];
}
//MeTon BEYMCIIEHUS HEPUMETPa OKPYXHOCTH.
float circle::perimetr()

{
return 2*PI*p[0];

}
//MeTon BEIYMCJIEHMS ILJIOMANN OKPYXHOCTHM.
float circle::square()
{
return PI*p[0]*p[0];
}
//MeTon BEIBOOA [NApaMeTpPOB OKPYXHOCTHM.
void circle::show parametri ()
{
//BEIBOL COOOUEHMUS O TOM, UTO 5TO OKPYXHOCTE.
cout<<"This is a circle'"<<endl;
//BEIBOI pammyca OKPYXHOCTHM.
cout<<"Radius="<<p[0]<<endl;
//BEIBOI MNEPHMETPA OKPYXHOCTHM.
cout<<"Perimetr="<<perimetr ()<<endl;
//BEIBOL Mjiomany OKPYXHOCTIH.
cout<<'"Square="<<square () <<endl;

/K x* MeTonel kjiacca RecTangle *Ax/
RecTangle: :RecTangle () //KoHcTpykTop kKjgacca RecTangle.
{
cout<<"Parametri rectangle"<<endl;
n=4; //KommnuecrBo CcTOpPOH =4.
p=new float[n];
//BBOoO IOJIMH CTOPOH MNPSIMOYI'OJIEHMKA .
cout<<"Vvedite dlini storon'";
cin>>p[0]>>p[l];
pl2]=p[0];
pl3]l=pll];
}
//MeTon BEIYMCJIECHMS ILJIOmMANN IPSMOYI'OJIbEHMUKA .
float RecTangle: :square ()
{
return p[0]*p[l];
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//MeTon BEIBOZA HAPAMETPOB MIPSMOYI'OJIEHMUKA .
void RecTangle::show parametri ()
{
//BEIBOI COOBHmEHMS O TOM, YTO 5TO MNPSIMOYI'OJIEHUK .
cout<<"This is a Rectangle'"<<endl;
//BEIBOO IJIMH CTOPOH MHPSIMOYI'OJIEHMKA .
cout<<"a="<<p[0]<<" b="<<p[l]<<endl;
Vi BriBOI nepuMeTpa OpSMOYyTOJIBHMUKA . Knacce
RecTangle
BEREIBEIBAET MeTon perimetr () 6asoBOIro kjacca
(figure). */
cout<<"Perimetr="<<perimetr () <<endl;
//BEIBOLO [JIOWAIM IIPSIMOYI'OJIEHMUKA .
cout<<'"Square='"<<square () <<endl;

}

C:\Documents and Settings\User\PaGouwni ctom\KINCppTema 6\ConAppCpp\inheritance\Virt\.

Thiz i=s abstract constructor
Parametri okruzhnosti
Jyedite radius3

Thiz iz a circle

Radius=3

Perimetr=18_.8495
Sgquare=28_2743

Thiz iz abstract constructor
Parametri rectangle

Jyedite dlini storon 4 5
Thisz iz a Rectangle

Press any key ...

Puc. 6.34. Pe3ynbTaThl paboThl IPOTrPaMMBI.

6.8. UnauBuayaibHbIE 3a]aHHE

NunuBuayanpHblie 3aaHue B3ITh U3 pa00Thl No5 1 BBIOJIHUTG Ha s3bike C++
B cpeae C ++ Builder

6.9. KoHTpoJibHbIE BONPOCHI
1. TlonsiTus o Kiaccax.

2. TloHSTHS OTKPBITHIE METOIBI U WICHBI — JAHHBIX KJlacca.

3. TloHsATHS O KOHCTPYKTOpPAX M JIECTPYKTOPAX.

4. OTKpPBITBIE U 3aKPBITHIE JOCTYIIBI (BUAUMOCTH) K AJIEMEHTOB KJ1acca.
5. Brimenenne naMsaTH 111 MacCUBa B KOHCTPYKTOPE.

6. [ToHsATHSA 0 KOHCTPYKTOPE KOMUPOBAHMUS (TIEpErpy3ka KOHCTPYKTOPA).
7. TlonsiTs O meperpyska onepaTopoB U (HYHKIIHM.

8. HacnenoBanue xiaccos.

9. IMomumopdusm.
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JlabopaTtopHasi paGoTa Ne/.
MaccuBbl M KOHCOJIbHBbIE TPUJIOKEHUS

Ilenv pa6omor. M3ydnTh COCTABHOW THIl JAHHBIX — MACCHB, OCHOBHBIC
cBoiicTBa KoMImoHeHTHI StringGrid. Hamumcare W oTIaauTh TporpamMmy cC
WCIIOJIb30BaHNEM OJIHOMEPHBIX MAaCCHBOB, M IOHSATHE «yKa3aTelby, MpaBUIIa
CO3JaHHS W TIpUEMbl OOPaOOTKH JUHAMHYCCKHX MACCHUBOB Ha IPUMEpE
JIBYXMEPHOT'O MacCHBa.

7.1. O6paGoTKa HECKOJIBLKHX OKOH.
JnarpaMmsbl B3aumoaeiictBus (interaction diagram)

Jist onucanus B3aumojencTBus 0o0bekToB B UML mnpenycMmorpeHsl
CJIEIYIOLIME BUJIbI TUArPaMM:

. JnarpaMMa mociaeaoBaTeIbHOCTH — MOJEIUPYET MOCIEA0BATENbHOCTh
oOMeHa COOOIIECHUSIMU MEKTY OOBEKTaMU;

. Huarpamma KOMMYHUKAIIHHI — MOAYJUPYET CTPYKTYPY
B3aMMOJICUCTBYIOIIUX KOMIIOHEHTOB (J1s1 JaHHOTO BUja quarpamMmbl B UML 1
UCIIOJIb3yeTCS HAMMEHOBAHUE «IUarpaMma Kooreparuin);

. Bpemennbie guarpaMMbl — MOJIETUPYET U3MEHEHUE COCTOSIHUS
HECKOJIbKUX 00OBEKTOB B MOMEHT B3aUMOJICHCTBUS;

. Juarpamma o030pa B3aUMOJICUCTBUST — COYETaHUE JHUArpaMMBbl
JEeSATEIbHOCTH U JUarpaMMbl IOCIIEI0BATEIbHOCTH.

JlnarpaMMbl KOMMYHHUKAIIMM H TOCJEI0BATEIbHOCTH. /[uazpammol
KOMMYHUKQUUU U NOCIe008AMEIbHOCMU  TPAH3UTHUBHBI,  BBIPAXKAIOT
B3aMMOJICUCTBHE, HO TIOKA3bIBAIOT €r0 Pa3IMYHBIMH CIOCO0aMH U C
JIOCTaTOYHOW CTEMEeHbI0 TOYHOCTH MOTYT OBITH MpeoOpa3oBaHbl OJHA B
APYTYIO.

Juaepamma xommynuxkayuu (Communication diagram, ¢ UML [.x —
ouazpamma Koonepayuu uau compyonuuecmsa (collaboration diagram) —
auarpaMMa, Ha KOTOPOM HM300paKaroTCs B3aUMOJEHCTBUS MEXKIY YacTsIMU
KOMIIO3UTHOM CTPYKTYPBI WIIK POJISIMU Koomepauuu. B otiinure oT guarpaMMbl
MOCJEAOBATEILHOCTH, HAa JUarpaMMe KOMMYHHUKAIUM SIBHO YKa3bIBaIOTCS
OTHOIIEHUS MEXIy »dJeMeHTaMu (0OBEKTaMH), a BpeMs KakK OTIEIhHOE
U3MEpPEHUE HE UCTIONIb3YyeTCsl (MPUMEHSAIOTCS TIOPSAIKOBbIE HOMEPA BHI30BOB).

JluarpaMmMa KOMMYHHMKAaIlUM — CHOCO0 OMUCaHUsSl TIOBEJCHMUS,
CEMaHTHUYECKHU SKBUBAJICHTHBIM auarpaMmme MOCJIEIOBATEIBLHOCTH.
dakTUYeCKH, H3TO TaKO€ K€ OMHCAaHWE IMOCJIEeN0BATEILHOCTH OOMeHa
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COOOMICHUSMHU B3aMMO/ICHCTBYIONIUX YK3EMIUIIPOB KIACCU(PUKATOPOB, TOIHKO
BBIPOKECHHOE APYTHMH rpad)UuEeCKUMH CPEICTBAMHU.

BmecTo Toro yToObI pHCOBaTh KaXAO0T0 YYaCTHUKA B BUC JTUHUU JKU3HU
M TOKa3bIBaTh IIOCICIOBATCIBHOCTh COOOINCHUH, pacmojiaras HX 110
BEPTUKAIA, KaK »JTO JeJaeTcs B JaMarpaMmax TOCIeI0BaTeIbHOCTH,
KOMMYHUKAITMOHHBIC JTHAarpaMMBbl JOIYCKAIOT MPOW3BOJIBHOE pa3MElIeHUE
VYaCTHHKOB, TIO3BOJISII PHUCOBATh CBS3M, ITOKA3bIBAIONIUNE OTHOIICHUS
VYaCTHHKOB, W  WCIOJb30BaTh  HYMEpPANHMIO  JUII  T[PEACTaBICHUS
MOCJIEI0BATEILHOCTH COOOIIEeHHU cM. puc 7.1.

send
1:Actor 5 2:Browser
enter url
return| | | create
return
A: Application = 3:Server
create

Puc. 7.1. [Ipuem u nepenaya cooOIIEHUH.

Takum oOpa3oM, Ha JauUarpaMMe€ KOMMYHMKAIlMM TaKXe, Kak U Ha
IarpaMme Mocye0BaTeIbHOCTH MPUMEHSIOT OJJMH OCHOBHOW THUII CYIIIHOCTEN
—  DK3EeMIUIIPBl  B3aMMOJICHCTBYIOIMMX KJIACCH(UKATOPOB MW OJWH THI
OTHOIIEHUN — cBsi3u. OJHAKO 3/1€Ch aKIIEHT JejlaeTcsl HE Ha BPEMEHHU, a Ha
CTPYKTYPE CBA3E€M MEXIY KOHKPETHBIMHU SK3EMIUISIPAMMU.

Jnarpamma KOMMYHUKAalUid HE MMEET TOYHO OMNPEAECICHHBIX HOTAIUU
IUIsL yIpaBIIStomen JJoruku. OHa JOMyCKaeT MPUMEHEHHE MapKEepOB UTEpaALlUU
Y 3aIIUThI, HO HE MO3BOJISIET MOJHOCTHIO OMPEICIUTh AITOPUTM YIIPABJICHHUS.
He cymiecTByeT Takke creruaibHbIX 0003HAYEHUM SISl CO3JaHus U yIaJICHUs
0o0BEKTOB, HO KIIIOUEBBIE CclOoBa «create» u «delete» COOTBETCTBYIOT
OOIIECTTPUHATHIM COTJIAIIICHUSIM.

B UML 1.x aTu nuarpamMMbl Ha3bIBAIUCh JJuazpammamu Koonepayuu uiu
compyonuuecmea.  Ilpexxne  Bcero, OHH  OTOOpaxkaeT  CTPYKTYpy
B3aUMOJICHCTBUS U COACPKUT CIAEAYIOIINE DIEMEHTHI:

®  DK3EMIUIAPHl JCHCTBYIOIIMX JIMI[ M KJIACCOB, YYAacCTBYIOIIMX B
pean3aly BapruaHTa UCTIOIb30BaHUS;

®  acColMalMKU MEXKIY SK3EMIUIAPAMU JCUCTBYIOIIUX JIUL U KIACCOB;

e  CooOlIeHus, epelaBaeMble MEXKY dK3EMIUIIpaMU ICUCTBYIOIINUX JIUI]
Y KJIACCOB.
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CnenoBarenbHO, /[uazpamma koonepayuu uiu compyoHuuecmea — 3TO
TUIl AUarpaMM, KOTOpas TIO3BOJISIET OMHUCATh B3aUMOJIECUCTBHUS OOBEKTOB,
abcTparupysch OT MOCJIEIOBATEILHOCTH Niepeaaun cooodmenuit. Ha atom tume
aUarpaMM B KOMIIAKTHOM BHJI€ OTPaXKalOTCsl BCE MPUHUMAEMble U
neperaBaeMble COOOIICHUS KOHKPETHOTO 00BEKTa, U TUIIbI 3TUX COOOIICHUA.

Ha nuarpamMme 5T 37€MEHTHI OTOOpPAXArOTCS CTaHAAPTHO (IK3EMILISP
JNEUCTBYIOIIErO JIMIIA — YEJIOBEYKOM, OJK3eMIUISIp Kiacca (00BEKT) —
MPSIMOYTOJIBHUKOM WA TpaUIECKUM CTEPEOTUIIOM KJlacca aHalIu3a CM. TEMY
3). B 10 e BpeMs cleayeT MOMHUTb, YTO JK3EMIUIAP — ATO KOHKpETHAas
peanu3aius COOTBETCTBYIOIEH CYIIHOCTH (JIEHCTBYIOIIETO JIUIIA, Kiacca, y3Ja
U T. 1.). YToOBl y4ecThb STOT HIOAHC Ha JUarpaMmax, HMs SK3eMIUIspa
MOTYEPKUBACTCSI U MOXKET OTOOpaX)aThCsl B CIACAYIONINX BapHAHTAX:

e  wmsa oObekTa: yepe3 uMs kiiacca (Hanmpumep, : XuHKa) win :Actor;

e lmsa knacca (Hampumep, XWHKaJI) — AHOHHMHBIH OOBEKT, XWHKAI

MOXXET OBbITh, yKa3biBasi aTpuOyThl, :ABapckuii XuHkai, :KyMbikckuit XuHKan

U T.J1., U B €IMHUIIAX TTOPIINH,

e  lms oObekTa (Hampumep, :KpacHas [lnomane) — mpeanonaraeTcs, 4To
M kimacca u3BectHo (I1momans);
e Umsa oObekTa (Hampumep, AJIEKCAaHNP:) OOBEKT - cropTcMeH. Mms

KJIACCa HEU3BECTHO B IAHHOM CIIydae.
B3aumopeiicTBue Mexay SK3eMIUIsIipaMu JEHCTBYIOUIUX JIUL U 00bEKTaMuU
MOJEIIUPYETCS MOCPECTBOM COOOIIEHUI, 0TOOpaXKaeMbIX HaJl aCCOLIMALUSIMMU.
Coobwenue (anri. message) — 3To crneurdukanus Qakra nepesadu
MH(}OpMaAUU MEXY CYUIHOCTSIMHU C OKUJAHUEM BBITIOJHEHUS ONPEEICHHBIX
JNEUCTBUI CO CTOPOHBI MPUHUMAIOIIEH CyIIHOCTH. CyIIHOCTb, OTIPABIISIONLYIO
COOOIlleHUE, HA3BIBAIOT KAUEHMOM, a TIPUHUMAIOUIYI0 — cepgepom. Takum
o0pa3zoM, COOOIIeHHsT HE TOJBKO MEPENalT HEKOTOPYH WHOOPMAINIO, HO U
TpeOYIOT UM MPEANOIATratoT BBIIOJHEHUS CEPBEPOM ONPEECICHHBIX AEUCTBUI
unu  mepefady (BO3BpaT) KIMEHTY HeoOxoaumon uH@opmaruu. Eciu
NPUHUMAIOIIEH COOOILIEHUE CYIIHOCTBIO ABISIETCS OOBEKT, TO OHO
npeAcTaBisieT co0oi omnepanuo (MeToa) oobekTa-cepBepa. [Ipuem coobieHus
OOBIUHO TPAKTyeTCA, KaKk BOSHUKHOBEHHE COOBITHS Ha cepBepe cM. puc./.1.

[To mpuuune Toro, uro auarpammel Sequence u Collaboration siBisitoTCS
pa3HBIMU B3TJISIIaMU Ha OJTHU W Te >Ke mpoiiecchl, Rational Rose mo3Bomsier
co3maBaTh U3 Sequence nauarpammsbl auarpammy Collaboration u Hao6opoT, a
TaK)Ke MPOU3BOAUT ABTOMATHUYECKYIO CHHXPOHHU3ALIMIO 3TUX IHArpamMM.
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«» "agzociation' - CBA3E BEIPAKAET HEKOTOPYHD 3aBHCHMOCTL 00BEKTOB;
« "parametr” - 00beKT BRIpaKAETCA HITH OTpeIendeTca
[IAPAMETPOM METOLA;
+ "local” - oGmacTh BHAHMOCTH OTpaHItIeHa, orpeeneHa
BHYTpH 00beKTa,
+ "global" - 00nAacTe BHIHMOCTH OITpeIeneHa B JHarpaMme
COTPYIHIIeCTBA,
« "gelf" - 0GbeKT HMeeT CBA3L CAMHM CO00M.

)

CTepeo
CBA3ER

dupma
JIeHT "Pora H KonbITa"

Onroran
HOpoJazEA
TOBAPOB

Bengep O.I1L KJIHeHT

IMokymaTe b CHIEHY e JEIeHT % ITpoaasen

/

¢ HalileHHOE COO0IeHHe  —

# CHHXPOHHOE COOOIIEHHE — ———®=
# BO3Bpar e 2=
5 — [= &
¢ ACHHXPOHHOE COOOIIEHHE — s ——— | & &
—_— ]

# CAMOBEI3OB —

‘ zelf-call

Puc. 7.2. [Ipumep nuarpaMMel COTpYAHUYECTBA YPOBHA crenu(ukanuit

JlnarpaMMbl KOOTI€pallid WJIA COTPYIHMYECTBA YpPOBHA creuudukanui
ONEPUPYIOT KJIACCaMHU, MOJIb30BATEIISIMU, KOOMEPALUSAMUA U POJISIMH, KOTOPBIE
UTPAIOT TIOJI30BATENM W Kjacchl. llpumep amarpammbl COTpyAHHYECTBA
ypoBHs crnenudukanuii npuBeneH Ha puc. [.2. OKpPYXHOCTh — 3TO
KOooTepalnusi, MyHKTUpPHAs JIMHUS — pOJIb TMOJBh30BaTEIsl B KOOIEpAIUH,
CTpelKa— oOTHolleHue o0000menus, obmee i1 Bcex UML-auarpamm.
Koonepauus onpezaesnser B3auMoA€CTBIE KJIACCOB. YYacTBYs B KOOIEpaluH,
KJIACChl COBMECTHO TIPOU3BOJAAT HEKOTOPBIM KOOMEPATUBHBIA pe3yJbTarT.
JlnarpaMMbl COTPYJIHUYECTBA YPOBHSI MPUMEPOB OINEPUPYIOT DK3EMIUISIPAMHU
KJIacCOB (0OBEKTaMH), CBS3SIMU MEXKJIYy HUMHU U COOOIICHUSIMH, KOTOPHIMHU
0OMEHMBAIOTCS 0OBEKTHI 00JIee TOAPOOHO BHIIIIE.

OOBEKTHI HAa AUarpaMMax COTPYIHHYECTBA 0003HAYAIOTCS TaK K€, KaK U
Ha apyrux UML-muarpammax — npssMmoyroibHukaMu. OQHAaKO Ha AUarpammax
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JAHHOTO BHUAAa UM OOBEKTA MOXET JIOMOJHSITHCS €ro pOJIbI0 B
cotpynuuuectse. Ha puc. 7.3, a mokaszan obOpasel, Ha puc. 7.3, 6 — mpumep
0003HAYCHUS WMEHU O0O0BeKTa, Jobas M3 TpeX dYacTeid KOTOPOro MOXKET
OTCYTCTBOBATb.

Ob6bekT/ponk obbekTa: Knacc MNoTpebutens/mHuumarop: KnveHt

a 6
Puc. 7.3. I'padpuaeckoe n3odpaxenne oObEKTOB Ha TarpaMMax COTPYIHUYECTBA.

OOBEKTHI, KOTOPBIE MOTYT YIPABJIATh APYTUMH OOBEKTAMH, HA3bIBAIOTCS
aKTUBHBIMU (active object) ¥ moMeuaroTcs CJI0OBOM {active}.

Ji1st 0603HaYeHUS TPYIIBI 00BEKTOB, KOTOPHIM aIpECOBAaH OJMH U TOT K€
CHTHAJI, BBOJIUTCS MOHIATHE MYJIbTHOOBEKTA (pHc. 7.4.).

Mexnay oObeKTaMH auarpaMMbl COTPYJAHMYECTBA CYIIECTBYIOT CBSI3H
(links cm. paboty Ne3), mo KOTOpbIM OOBEKTHI MOCBUIAIOT JAPYT JPYTry
coobuienus. Cpsizu He umeroT Ha3zBaHuil (B TepmuHax UML oHm siBAsitoTCS
AHOHMMHBIMH), HO MOTYT OBITh CHEIU(PHUIIMPOBAHBI KITIOYCBBIMH CJIIOBAMH
(cTrepeoTunamu cM. Temy 3) OHU U300paKEHbI B KOMMEHTapUsX Ha puc 7.2.

[IpuBenenusie  cTepeoTuribl  TpeOyroT mosicHeHusi. CBS3b  MEXIy
oObekTaMu B MH(GOPMAIIMOHHON CHUCTEME Ha YPOBHE MPOrpaMMHUPOBAHMS Ha
OTIpPE/ICIEHHOM SI3bIKE OCYIIECTBIIIETCS MOCPEACTBOM Iepefadr MapaMeTpoB
(mepeMeHHbIX) OT OAHOrO 00BEKTa Apyromy o00bekTy. Hampumep, oOBEKT
«Otaen mpomax» mnepenaetr o0bekTy «Ckiaamy HEKOTOPBIM MNPUHATHIA B
OpraHu3aluid  JOKyMEHT (IIepeMEHHYI0), B KOTOPOM  COOOHIaeT o
HEOOXOMUMOCTH BBIICTICHUS TPOAYKIIMM TOW WJIM WHOM HOMEHKIIATYPHI.
3HaueHue nepeaBaeMbIX MapaMeTpPOB SBISECTCS COJIEP)KAHUEM TIEPEIaBaeMOro
IIOCPEICTBOM CBSI3U COOOIIICHHMS.

Coo01ieHns Ha IuarpaMmax COTpyJIHHUYECTBA U300PaKAIOTCS CTPEITKAMHU
BJI0JIb cBsizel. [lopsiok nepegaun cooOIIEHU MOXKET ObITh ONPE/IEICH SBHBIM
yKa3aHHEM HOMEpa COOOIIEHUsI BO3JIE CTpENKd. Bua cooOiieHuss HeceT
JOTIOJTHUTENBbHYIO CMBICJIOBYIO HAarpy3kKy B BHUJAE OINpeAeNeHus pojei
B3aMMOJCHCTBYIONTNX OOBEKTOB.

Coobmienne 3amuchiBaeTcss B ompeneneHHoM (opmarte. Hampumep,
MOKa3aHHasl HIDKE 3allMCh O3HAYaeT, YTO JaHHOE COOOIIeHHE OyIeT nepeaaHo
TOJIBKO TIOCTIE COOOIIeHUI ¢ HoMepamu | u 2 (TIpealecTByoIme cooOIeHus),
Py YCJIOBUM HCTUHHOCTU BBEJEHHOIO Mapojsi (CTopoxkeBoe ycioBue). B
NOTOKE TOCJIEIOBATENbHBIX COOOLIEHUH OHO OYyJeT 3aHMMaTh MECTO MEXIY
coobmenusimu 3.1 u 3.3, mpu STOM BO3MOKHa NapajljiesibHas Mepeaavya
cooOIlleHUsI ¢ ApYruMu cooOieHusiMu, wumeromumu Homep 3.2. Camo
COOOIIIEHNE BBI3BIBAET METO HAXOXJACHUS CBEJICHUN O YeJIOBEKE 10 (haMuUJIuH,
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MMEHU U OTYECTBY (CHUCOK aprymMeHTOB), MpeAroJiaras MpeaoCTaBICHHUE
KapTouku 1o ¢opme 1A Ha 3ampammBaemMoe JUIO (BO3BpallaeMOe 3HAYCHUE):
1,2/[mapons] 3.2 ®opma_1A:= Haittu_cenenust (Pamunusi, Ums, OTyecTBO)

Co3naBasi uarpaMMmy COTPYIHMYECTBA, HaumOoJee BaKHbIE OOBEKTHI,
YYAaCTBYIOIIIME BO B3aUMOJEHCTBHM, CIEIYyET IMOMENaTh B CEPEAUHY
auarpaMMbl. DTO crocoOCTBYeT Oosiee TOUHOMY MPEICTABICHUIO OTHOUIEHUIN
MEXy B3aUMOJCHCTBYIOIIIMMHU O0BEKTAMH.

[Ipu mpoekTUpOBaHUM TUATPAMM COTPYJIHUYECTBA C HYJS (B OTIIMYHUE OT
TeHEpUPOBAHUS HX AaBTOMATHYECKH HW3 JHarpamMM IOCIIeq0BaTEIbHOCTH),
cleyeT NpUIePKUBATHCS TAKOTO MOIIAroBOro Mopsiika:

Omnpeneneaue  obmactu  guarpammbl  (00JIaCTh  JAMArpaMMbI
COTPYIHHMYECTBA B 3aBUCHUMOCTH OT 33/1a4d ONPEIEISAET NOJIb30BaTElb);

 Pa3memenune Ha  guarpamMmme  OOBEKTOB,  Y4YacTBYIOLIUX  BO
B3aUMOJICUCTBUM (KEIAaTeIbHO HanboJiee BaXKHbIEe OOBEKTHI pa3MelllaTh OJIMKe
K IEHTPY AUArpaMMbI);

 Jlns wHamboJiee BaXKHBIX CBOMCTB W COCTOSIHUM COTPYIHUYECTBA,
YCTAHOBUTE HAYAJIbHBIC 3HAUEHUS TUX CBOWCTB WJIM COCTOSHUS;

*  Co3spaiiTe CBSI3U MEXKIY 00OBEKTaAMU;

. Co3zpaiiTe cooOIIeHUsI, COOTBETCTBYIOIINE KaX0M CBA3H;

 JloGaBpTe TMOpPSAKOBBIE HOMEpa K KaXIOMy COOOUIEHUIO B
COOTBETCTBHUH C UX BPEMEHHBIM MOPSIAKOM BO B3aUMO/ICHCTBUMU.

Kozoa npumensaiomcs kommyHukayuoumsvie ouazpammsl (TPUBOJIUTCA
rurara u3 kauru M. ®aynep. UML OcHoBbl). OCHOBHO# BOIIPOC, CBSA3aHHBIN C
KOMMYHHUKAIIMOHHBIMHM JIHarpaMMaMU, 3aKJII0YaeTCsd B TOM, B KaKUX CIIydasix
HAJ0 TMPEINOYECTh UX, a He Ooyiee OOIMe TUarpaMMbl MOCIEAOBATEIbHOCTH.
Benyiiyto poiib B IPUHITUU TAKOTO PELICHUS UTPAIOT JIMUHbBIE MPEIOYTEHUS:
y JII0iel pa3Hble BKYChl. Yallle BCEro MMEHHO 3TO ONpeAessieT TOT MM UHOU
BBIOOD. ..

Bonee  pamumonanpHBIM  TOAXOJ ~ YTBEpPXKIAaeT, UTO  JHUArpaMMbl
MOCJICIOBATEIPHOCTA  y/IOOHEe, €eCaM  Bbl  XOTUTE€  TOJYEPKHYTH
MOCJIEA0BATEILHOCTh BBI30OBOB, 4 KOMMYHHKAIIMOHHBIE AHArpaMMbl JIy4dllle
BbIOpaTh, KOTJIa HAJO0 AakKIEHTHPOBAaTh BHHMaHHE Ha CBA3sX. MHoOrHe
CIECUHAIUCTBl CUUTAIOT, YTO KOMMYHHUKAIMOHHBIE JHArpaMMbl IPOIIE
MoAU(MUIIMPOBATh Ha A0cKe, ucnonbizyss CRC-kapToukw.

JAunarpamma nocJienoBarebHOCTH (Sequence diagram) — nuarpamma,
Ha KOTOpOW TIIOKa3aHbl B3aMMOJCUCTBUS OOBEKTOB, YHOPSJAOUYCHHBIC IO
BPEMEHU WX TMPOSBICHUS, HAa KOTOPOW HU300paXEHO YIOPSIOYECHHOE BO
BPEMEHU B3aMMOJICUCTBHE OOBEKTOB. B YacTHOCTH, HAa HEW M300pa)karoTcs

y4acTBYIOIIME BO B3aUMOJCHCTBUM OOBEKTHI U  IOCJIEIOBATEILHOCTD
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COOOIIeHNH, KOTOPHIMU OHH OOMEHUBAIOTCS, APYTUMHU CJIOBAMHU 3TO CIOCO0
OTIMCAaHUs MMOBEJCHHS CUCTEMBI ''Ha NTpUuMepax’.

# Call (BBI3BaTh) - CHHXPOHHOE C000IeH e, TpeOyiomee
BBINIOJIHEHHE OIEPALUH IIPHHUMAKIIETO 00BEKTA;

® Create (Co31aTh) - CHHXPOHHOE co00IIeHHE, TpeOyrInee
co3JIaHNe 00BEKTa;

® Destroy (YHHUTOKHT) - CHHXPOHHOE COOOIIEHHE, ¢
TpeboBaHHEeM YHHUTOKUTE COOTBETCTBYIOIINUIT 00KT;

# Send (mocnaTh) - aCCHHXPOHHOE COOOMIEHHE, TTOCUIKA
CHI'HA/Ia CEPBEDY;

eReturn (Bo3pBpaTHTH) - BO3BPAINAIOIIEE COOOIIEHIE.

/

:Browser Server :Application
T T

/

H

Crepeorunsi
COO0ImeHHn

enter url |

E I

message-—

co00IeHue
| \

|
|
|
: éeate
[linelife—TUHS KI3HU | ¢
I I
| N -
]
4

I
: return

Focus of control - ST ——- Ki

DoKyC yIIpaBIeHUs

I
| | destroy
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Actor -
JleiicTBytoMee
JIHITO

N

» HalicHHOE COOOIMMEHHE — #——»
+ CHHXPOHHOE COOOIMEHHE — —— ™ 31
+ BO3BpaT — é -
o S = R
* ACHHXPOHHOC COOOMCHHE — 3 ————
selfcall <
# CAMOBEI30B -

Puc .7.4. UML nuarpaMma nocieaoBaTeqbHOCTH (PYHKIIMOHUPOBAHMS ONepaliuy OTIPABKH
COOOMICHUS ISl YHUUTOKEHHS TPHIIOKCHHH.

dakTHYecku, AuarpaMMa mocjiaeI0BaTeIbHOCTH — 3TO 3alKiCh MPOTOKOJA
KOHKPETHOTO ceaHca padoThl CUCTEMBI (UM )parMeHTa TaKOTO MPOTOKOja). B
OOII BaxxHOoe 3Ha4YeHHE MMEET MpU padOTe MPOLIECC BHIMOIHEHUS MEPECHUIKU
COOOILIEHUN MEXIy B3aUMOJCHCTBYIOIIMMU OOBEKTaMHU, KOTOpasi SBIIAETCS
OJIHUM M3 OCHOBOINOJAramIuX KOHLEMIuH. VIMEeHHO mociaen0BaTelbHOCTh
MOCBUIOK COOOIIEHUI OTOoOpaxkaeTcsi Ha JaHHOM Juarpamme, OTCloja U
Ha3BaHUE cM. puc. /.4, rae npuBeieH (parMeHT MPOTOKOJA BBHIMOJIHEHHOM
UCTIONB3Ys coco0 ArarpaMMbl TIOCTIET0BATEHHOCTH W BUJIBI COOOIICHHIA
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Ha nuarpaMme nocienoBaTebHOCTH NPUMEHSIOT OAWH OCHOBHOW THII
CYLUIHOCTEH — O3K3EMIUIIPbl B3aUMOJCHCTBYIOIIUX KJIACCU(PUKATOPOB (B
OCHOBHOM KJIaCCOB, KOMIIOHEHTOB U JECWCTBYIOUIMX JIMI[), U OJWH U3 THUIIOB
OTHOIIEHUH — CBSI3U, IO KOTOPBIM IPOUCXOAUT OOMEH COOOIIECHUSIMH,
HAallOMMHAEM, O CBA3SIX MBI TOBOPWJIM TPHU TMPH BBINOJHEHHE padoTs Ne3,
HEKOTOpble HanOOoJIEe YacTO HCIOIb3yEMblE€ NPHUBOJAUM Ha puc. /.4. B BHIE
KOMMEHTapHUU.

B3aHEMoOaeiicTBHe OﬁSOpHaﬁ IHATpaMMa B3anMoneiicTRHA )

ref
B3aHMOJEHCTBHE A 1 8

[c1]

- Zﬁgrﬁ
B3auMoJelicTBHE B B3auMogelicTeue C

ref J sd ) V

B3amMoJelicTeHe C1

poas A poar B

coodmeHHe()

X<

Y

Puc 7.5. Jlnarpamma 0630pa B3auMOIeHCTBUSI.

JAnarpamma  o03opa B3aMMoOJeHCTBUS. Juaepamma  0630pa
e3aumooeticmeust  (Interaction overview diagram) — Pa3HOBHIHOCTh
auarpaMMbl  JEATEIBHOCTH,  BKJIIOYAroOmias  (parMeHThl  JguarpaMMbl
MocJIeIoBaTeIbHOCTH JIelcTBUM (Sequence diagram) ¥ KOHCTPYKIIMU TMOTOKA
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yhOpaBlieHUs, Tak Ha3biBaeMmble auarpammbl cotpyauuuectBa (Collaboration
diagram), KOTOpble TMO3BOJIIIOT C PAa3HbIX TOYEK 3PEHHUS PACCMOTPEThH
B3aMMOJIeiCTBHE OOBEKTOB B co3qaBaeMoi cucrteme. OObIMHO 0030pHas
auarpaMma B3auMOJEHCTBHUS HCHOJIB3YETCA KAK JIOMOJIHEHUE K AHarpaMmme
NEeSTETBHOCTH, ISl TOTO, YTOOBI CBSI3aTh IMOCJIEIOBATEILHOCTD BBITIOITHICMBIX
JNEUCTBUN c B3aUMOJICUCTBUSIMH, OITUCHIBAEMbBIMU JuarpaMMaMu
MOCJIEI0BATEIbHOCTH.

OO030pHBIE  OUarpaMMbl — B3aUMOJCHCTBUS  JEKIApPUPYIOTCS B
cnenudpuxanuu UML kak BapuaHT JuarpaMM akTUBHOCTEH, M OIMpPEACINAET UX
CEMaHTHUKY AEKJIapaTUBHO. [[1s mpoliecca cpaBHEHUS MTOBEJICHHI JKEJIATEIIbHO
ONPENEIIUTh UX CEMAHTHUKY JAECSATEIbHOCTU - KAK BAPUAHT CEMAHTUKHU AUArpaMm
akTuBHOCTU. CeMaHTHKa >XK€ JuarpaMM AaKTUBHOCTEH OIpeAessieTcs uepes
MOTOK MapkepoB (tokens) mo rpady, cocTosIMA M3 COEAMHSIIOUIUX OYyT H
nepexonoB. [ onpeeneHus: MOBEACHUS KaXKIOMY OOBEKTY COMOCTABISAETCS
HaOop mapkepoB. Kaxaomy Mapkepy CTaBUTCS B COOTBETCTBHE JK3EMILISAP
HEKOTOPON pOJIM, BBHITIOJHAEMONW OOBEKTOM, TIJ€ MapKepa COOTBETCTBYIOT
AK3EMIUISIpAM POJUM UM OTOOpa)xaroT OJHU W Te ke mnoHsTus. Haxoxnenue
Mapkepa Il SK3EMIUIApa POJIM B HEKOTOPOM AKTHMBHOCTH, O3HAYaeT, YTO
00BEKT, KOTOPOMY COOTBETCTBYET JTOT OHK3EMIUIIP POJU, YYACTBYET BO
B3aMMOJCHUCTBUH, OIMCBIBAEMOM  COMNOCTABJICHHOM 3TOM  aKTUBHOCTH
nuarpamMMmoi B3auMmojencTBusi. CocTosiHMe O0BeKTa omnpenensercs Habopom
poJsieil, KOTOphl€ OH MCIOJHSET, T.€. COOTBETCTBYIOIIMM MHOXECTBOM
AK3EMIUISIPOB poiell U ux cocTossHuAMU. COCTOSHHE BCEU CHUCTEMBI
ONPENEIAETCSA TEKYIIEH Pa3METKOM JuarpaMm MapKepaMmH.

JuarpamMmMbl  0030pa B3aUMOJCHCTBHUS, BMECTO Y3JOB JCHCTBUU U
00BEKTOB JMAarpaMM JIEITEIbHOCTH, UMEIOT (pEiMBbI, KaXIbIH U3 KOTOPHIX
MOXET  COOTBETCTBOBAaTh  B3aUMOJCHCTBUIO  WJM  HCHOJb30BAHUIO
B3aUMOJICHCTBUSL.  AJIbTEpHAaTUBHbIE  KOMOMHUpPOBAHHBIE  (PparMeHTHI
MIPEJCTABIISIOTCS Y3JIOM PEIIEHUSI U COOTBETCTBYIOUIUM Y3JIOM CIIUSIHUS.

[TapannensHbie KOMOMHUPOBAHHBIE (PparMEHTHI MPEACTABISAIOTCA y3JI0M
pasleseHusT U COOTBETCTBYIOIIMM Y3JIOM coelnHeHus. KoMOMHMpOBaHHbBIE
dbparmentsl THNA UK mpeacTaBisAIOTCS MPOCTHIMH LUKIAMH. BeTBieHue u
CIHSIHUSL BETBJICHUN Ha JuarpamMmax o030pa B3aWMOJIEHCTBUS JOJKHBI OBITh
JOJDKHBIM  00pa3oM  BJIOKEHHBIMHU. Jluarpammbl 0030pa B3auMOICHCTBHS
3aKJIIOYaOTCa  BO  (peliM, aHaJOTUYHO JPYTMM  BHUJAM  JUarpaMm
B3auMOAeHCTBUA ¢ TeroM sd u ref.

Tak B TNpUBENCHHOM IMpUMEpPE Ha pHC. 7.D. MOTOK YNpaBICHUS Ha
auarpaMMe TMOKa3bIBa€TCAd CTAaHAAPTHBIM Il JUarpaMMbl JA€SITEIbHOCTH

CrocoO0M — 4epe3 MHOTOYMCIEHHBIEC Y3JIbl YIPABICHUS, B KOTOPbIE BXOJST:
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HauvanbHbld y3en (1); pa3Bunka (2) u cnusinue (3); pa3BerBieHue (4) u
coenuHeHue (5); y3en 3aBeplieHus MoToka (6) M 3aKIrOYUTeIbHbIN y3ea (7).
VY3116l ACSTENBHOCTH MPEACTABISAIOT CO00M MO0 CCHUIKM Ha B3aUMOJICUCTBUS
(8), 1u00 BIIOKEHHBIC UarpaMMBbl TTOCIeI0BaTENBHOCTH (9).

JlnarpamMmMa CMHXpOHU3AaUMH (BpeMeHHbIe AuarpamMmsl). /(narpamMmma
cuaxponmsamuu (Timing diagram) (cm. puc. 7.6.) uCHONB3yeTcs Kak
NOMOJHEHUWE WM  aJbTepHAaTMBAa K  JuMarpaMMaM  aBToMara U
MOCJIEI0BATEIBbHOCTH, ITO3BOJISIOIIAS:

®  CBS3aTh U3MEHEHHUE COCTOSIHUI AJIIEMEHTOB C COOOIICHUSIMU, KOTOPBIMU
AJIeMEHThl 0OMEHUBAIOTCS;

®  MPUBS3aTh ATH COOBITHS K BPEMEHHOM IIIKaJIE;

e  [I0Ka3aTh 3HAYEHUA aTpUOYTOB U APYTUX CBOMCTB JIUHUUI )KU3HU.

Jlnst  oObeKkTa, KOTOPBIM OMHUCHIBAET JAMarpaMMma CHHXPOHHU3AIIUU,
ykasbiBaetcs ums (1 Name), Tun (2 Type), a Takxke BO3MOXKHbIE cOCTOsTHUSA (3
State). MI3meHeHHe COCTOSHUS MOKA3bIBACTCS TNOO JJOMaHOU nuHueH (4), 1100
(ecyii YMCIIO COCTOSTHUM TOCTATOYHO OOJBILIOE) UCTIONB3YIOT AIbTEPHATUBHYIO
Hortanuto (5 Lifeline).

JIuHUYM KU3HU HAa BPEMEHHOW IuarpaMMme H300pa)xaroTcs B OTIEIbHBIX
CEKIUSX, CJIEBAa OT KOTOPBIX YKa3bIBAIOTCS WX MMEHA, W YIOPSAJOYEHBI MO
BepTukanu. Ha nuarpamme Takxke MOTyT OBITh [OKa3aHbl 3HAYCHUS
HEKOTOPOTO aTpulyTa OTACIBbHOW JIMHUM XU3HU KaK HEKOoTopas (GyHKIUS
BpeMeHU. 3Ha4YeHHE NPENCTaBiIsgeTCs B (opMe CHEeNHalbHOTO CHMBOJIA H
yKa3bIBaeTcsi BHO B (popme Tekcrta. Eciu Ha onHOM auarpamMme TpeOyeTcs
MOKa3aTh HECKOJIBKO OOBEKTOB, TO Ka)Jbl U3 HUX MOKA3bIBAETCS B paMKax
CBOEH JIMHUU KU3HU (6). JIMHUS )KU3HU MOXKET MepeMenaThes Mo Juarpamme
BBEpX U BHM3, YTO OTPAKAET WM3MEHEHUE €€ COCTOSHMS WJIM MOXET OBITh
M300pakeHa TOPU3OHTAIBLHO C IIEJIbI0 HM300pa)KeHWs Ha HEW OTAENbHBIX
COCTOSIHUM WJIM 3HAYCHUH.

B3aunmoneiictBue Mexay OOBEKTaMH TIOKa3bIBA€TCS C  ITOMOIIBIO
nochUTKH/mpuema coobuienuit (7 massage), KoTopble H300paxaroTcs MEXIy
JUHUSMU KU3HHU, KOTOpBIE paCIoJiaraloTcs BepTUKaIbHO. Ecnu cooluienus
NEPECEKAIOT HECKOJIBKO JIMHUW KU3HH, TO MOKHO BOCIIOJb30BaThCSI METKaMU
MPOJIOJDKEHUS (8), KOTOpPhIE TaKKE U SBIAIOTCS TpadhUUECKUM COKpAIEHUEM, U
€llle MCTONB3YIOTCS B TOM Cllydae, KOI/la COEAUHSIeMble COOOIICHUEM JUHUU
KU3HU PACIoIararoTcs Jajaeko Apyr OT Apyra.

Bpemennas mkana (9) mno3BoisieT NOpUBA3aTh  JIMHUM  JKU3HU K
ONpeJeleHHbIM MPOMEXYTKaM BpEMEHHM, 3adaBaeMbiM 3aceukamu (10), rae
TEKylIee BpEMs YBEJIIMUMBAETCS B HAPABJIICHUH CJIEBA HAIlPaBO, U B HEKOTOPBIX
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CIy4asix — JHUCKPETHbIE MOMEHTBI NU3MEHEHUN. Bpems 11 BCeX JIMHUU KU3HU
CHHXPOHHU30BAHO U TE€YET OJMHAKOBO.

B nepnoﬁ CEKIHH YRA3BIBAKTCH HIMEHEHHH COCTOSIHHI B HHTEpBA.JI€ BpeMEeHH 119
OT;[e.'l])HOﬁ JHHHH KH3HH, 4 TAK/Ke COﬁHTHﬂ, OPHBOOANIHE K H3IMeHeHHI) COCTOSIHHIA.

BTOpaﬂ CEeKNHA CTYIKAT omﬁpaﬁceﬂnm H3MeHeHHS COCTOSHHH OT;[e.'leOﬁ JHHHH
JKH3HH TOPH30HTAJIbBHO BO BpeMCHH, 0e3 coObITHI ODpHYHHBI H3MCHCHHSA cocroannii. Ee
HCOOJIB3YHOT 1.1 HJIKNCTPAIIHH npomecca (l]}’HK]IHOHHpOBaHHﬂ ABTOMATOB.

peJaKCcanuga JIH&F[]&MM& CHHXPOHH3IAITHH ) \
b

”F'>_*ﬂ Cocr. Al —_— <3|
>

Tan

" Cocr. A2 ‘@

Cocr. A3
omep.B2()

v <4

HMma A

<)

= Cocrt. B1 Cocrt. B2 Cocr.B3

= |
|
| HOBasg D onep.B3() yaaTeHHe
]

o I

= | omep.C() @ @

[; Cocr.C1 | omep.A()

o |

g Cocr.C2

- X

/ 123456 7¢8 01011121314151617181920  ceK

Tpe’[bﬂ CCRIHA NPHMCHACTCH IJ14 11306[]3}1(8]1]1}1 0o.1ee 4eM O,IHOﬁ JHHHH KH3HH H
coobOmeHnil MeERIY HEMH, KOTOpa#d mo CBOHM BO3MOKHOCTHAM B 0oabmeld cTeneHn
COOTBETCTBYET THArpaMMe MOCIeJ0BaATEe/ IbHOCTH, Ye¢M NePBREI€ TBE.

Puc. 7.6. lnarpaMmma CHHXpOHU3AIIUHU (BpeMEHHAs HarpaMMa).

Juarpamma npoduJeii. luarpamma npocduneit puc./.7 (profile) 6eper
yacte UML u pacmupser ero ¢ noMouip0 CBI3aHHOM T'PYMIIbI CTEPEOTUIIOB
JUTSI OTIPEICIICHHOM LEJH, HallpuMep Jisi OM3HEeC-MOAEIUPOBAHUS
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JuarpaMma npod g O CpeoTHIIa J

Ananmuz yerpoiictea ‘

"Metarmnacc"
JeficTeyromee Mo

»

"CrepeoTn’ "CrepeoTimn”

BHemmasA cHCTeMa SKCTEHT JKCTEHT Cereeoe TLAHHPOE AHHE|

Puc. 7.7. Jlnarpamma npoduei.

HanmoMHHM 9TO MacCHB — KOHEUYHAS ITOCIEI0BATEILHOCTh JAHHBIX OJHOTO
Tuma. MacCuB — OOBEKT CIIO)KHOTO THITA, KAKIBIA DJIEMEHT KOTOPOTO
onpenensercs umeHeM (ID) u nenodnciieHHbIM 3HaUeHUEM MHJEKca (HoMepa),
0 KOTOPOMY K D3JEMEHTY MacCHuBa MPOU3BOAMUTCS MOCTyI. Paccmorpum
OJTHOMEpHBIC MacCHBBI. HadanbHBIE CBEIEHHS O MAacCHBaX PAacCMOTPCHHBI B
pabote Ne3.

Buumanue! Huoekcot maccueog 6 szvike C/C++ nauunaromcs c 0.

B mporpamme OgHOMEpHBIM MAacCHUB JACKIAPUPYETCS  CIEIYIOIIUM

obpazom:
Ty ID MaccmBa [paszmep];

T€ pazmep — YKa3bIBAET KOJMYECTBO 3JIEMEHTOB B MaccuBe. Pasmep
MACCHBa MOKET 33/1aBaThCs KOHCTAHTOM WJIM KOHCTAHTHBIM BbIpakeHUEM. JlJist
UCIIOJIb30BAHUSI MAacCCHUBOB IIEPEMEHHOI0 pa3Mepa CYLIECTBYET OTIAEIIbHBIN
MEXaHU3M — IMHAMUYECKOE BBIICIICHUE TaMSTH.

[IpumMepsb! Aekapali MaCCUBOB:

int a[5];
double b[4] = {1.5, 2.5, 3.75};

B LICJIOYMCIICHHOM MAacCUBE a TepBbid aeMeHT a[0], BTopoit — a[l], ...,
natelii — a[4]. Jlng maccuBa D, cocTosiiero w3 ACHCTBUTEIBHBIX YHCE,
BBIMIOJTHEHA MHULIMAIN3ALINS, IPUYEM 3JIEMEHThI MAaCCUBA MOJy4aT CJIEIYIOIINE
sunauenus: b[0]=1.5, b[1]=2.5, b[2]=3.75, b[3]=0.

B s3eike C/C++ He mpoBepsieTcss BBIXOJ MHJIEKCA 3a MpEeJebl MacCUBa.
KoppekTHOCTP HCHOJIB30BaHUSI HWHJIEKCOB JJIEMEHTOB MAacCHUBa JOJIKEH
KOHTPOJIUPOBATH MPOrPAMMMUCT.

ITIpumepsl onucanuss MacCUBOB:

const Nmax=10; — 3aJlaHie MAaKCUMAJIbHOTO 3HAYEHUS,

typedef double masl[Nmax*2]; — OINHUCaHUE TUIA OJHOMEPHOIO MACCUBA;
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masl a; — JeKJapanus MaccuBa a Tula masl;

int ss[10]; — MAacCCHUB U3 JECATH 1LICIBIX YHUCEI.

DJIEMEHTHI MAaCCUBOB MOT'YT UCIIOJIb30BATHCS B BBIPAKCHUAX TAK KC, KaK U
OOBIYHBIE IICPCMCHHBIC, HAIIPUMCD:
f = 2*%a[3] + al[Ss[i] + 11*3;
aln] =1 + sgrt(fabs(aln-1]));

Co3nanne oxkoHHOro nmpuiaoxkeHusi. Kommonenra StringGrid. Ilpu
paboTe ¢ MaccWBaMH BBOJ M BBIBOJ 3HAYCHHWH OOBIYHO OpPTaHHU3YeTCS C
UCIIOJIb30BAHUEM  KOMITOHEHThI  StringGrid,  mpeaHa3HadyeHHOW IS
otoOpakeHusi WHGOPMAIIMK B BUJC JBYXMEPHON TaOIMWIBI, KaKIas sdYeiKa
KOTOPOH MpPENCTaBIIIET cO00M OKHO OJHOCTPOYHOTO PEeNaKkTopa (aHAIOTUYHO
okny Edit). loctyn k mHDOpMAIUK OCYIIECTBISICTCS C IMOMOIIBIO AJIEMEHTA
Cells[ACol][ARow] Tuma AnsiString, rae memourciennsie 3HadeHust ACO,
AROW yKa3bIBatOT MO3UIMIO AJIEMEHTA.

Buumanue! Ilepevui unoexc ACol onpedensem nomep cmonbua, a
émopoii AROW — Homep cmpoKu B OTIINYHE OT UHJIEKCOB MacCHUBA.

B  wuncmekrope o0wexkTtoB 3Hadenms ~ColCount u  RowCount
YCTaHABIMBAIOT HAYajdbHbIC 3HAYCHUS KOJIMYECTBA CTOJIOIOB U CTPOK B
tabnuie, a FixedCols u FixedRows 3amaroT KOIU4eCTBO CTOJOIOB U CTPOK
GukcupoBaHHO# 30HBL. DUKCHpOBaHHAs 30HA BBIACICHA IPYTUM I[BETOM H
OOBIYHO MCTIONIB3YETCS JUIsl HAIITUCEH.

IIpuMep BBINOJHEHHUS 3aaHUsI HA MACCUBBI . Y JAINTh U3 MaccuBa A
pasmepom N, cocrosimero ®3 HEIBIX YHCeN  (MOJIOKUTENBHBIX |
OTPHIIATENILHBIX), BCE OTpHUIATENIbHbIC 4yucia. HOBBI MacCHB HE CO37aBaTh.
JIyis 3amojHEHUs MaccuBa Hcmonb3oBath ¢yHnuio random(kod) — reneparop
CJIy4aliHBIX PaBHOMEPHO pachpeaesieHHbIX elbix urcen ot 0 go (int)kod.

IIpumep co3naHnst OKOHHOTO NPUJIOKeHusi. 3HaueHrue N BBOIUTH U3
Edit, sHauenus maccuBa 4 — u3 komrnoHeHThI StringGrid. Pe3ynbraT BeIBECTH B
KommoHenty StringGrid.

[Tanenp nuanora W pe3ysbTaThl BBIIOJHECHUS IMPOTpaMMbl NMPUBEIACHA Ha
puc. 7.8.

Hacrpoiika kommoHentbl StringGrid. Ha 3akmanke Additional

i i

BBIOCPUTE MUKTOTpaMMy  #¢ ycTaHOBHTE KOMIOHEHThl StringGridl wu
StringGrid2 u otperynupyiite ux pasMmepsl. B uHCIekTOpe OOBEKTOB IS
oboux KommoHeHT ycraHoBute 3HaueHus ColCount pasueimMu 2, RowCount
paBHBIMH 1, T.e. IO J1Ba CTOJIOIA W OAHON cTpoke, a 3HadeHus FixedCols u
FixedRows pasubsiMu 0. 3Hauenue mmpuHbl Kietku cronbia DefaultColWidth
paBHbIM 40.

290



## 0 gHOMEpPHEIE MAcCHBLI - | I:Ilﬂ

Fazmep n = IQ WaMeHWTb pa3Mep

Ao OHEIA MACCHE

g 5 g 1 1 2 6 0

HOﬂ?HGHHbMIﬂ&CCMB

_5 g 4 1 0

Puc. 7.8. BBox ofHOMEpHOTO MaccuBa.

[To ymomuanuio B KommoHeHTy StringGrid BBOX MaHHBIX paspelicH
TOJIbKO TIporpamMmHo. Jljis paspelieHus BBOJIAa JAaHHBIX C KJIaBUATYPhI
HeoOxomuMo B cBoiictBe Options crtpoky QOEditing misi KOMIOHEHTHI
StringGridl ycTaHoBHTB B TToJIOJKEeHHUE true.

TekcT GyHKIMIH-00pabOTYMKOB MOKET UMETh CICAYIOIIUN BUI:

int n = 4;

void  fastcall TForml::FormCreate (TObject *Sender)
{

randomize () ; // VI3MeHeHUe HauvaJIbHOTO ampeca IJjd
random ()
Editl->Text=IntToStr (n);
StringGridl->ColCount=n;
for(int i=0; i<n;i++) // BanojHeHMe MaccuBa A CJIydYalHBEMM
4ycJIaMm

StringGridl->Cells[i] [0] = IntToStr (random(21)-
10) ;
Label3->Hide () ; // CKPBEITH KOMIIOHEHTY
StringGrid2->Hide () ;
}
e

void  fastcall TForml::ButtonlClick (TObject *Sender)

{
n=StrToInt (Editl->Text) ;

1f(n>10) {
ShowMessage ("MakcuMmaJibHOe KoJmuecTrBOo 10!");
n=10;
Editl->Text = "10";

}
StringGridl->ColCount=n;

for (int i=0; i<n;i++)
StringGridl->Cells[i] [0]=IntToStr (random(21) -
10);
Label3->Hide () ;
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StringGrid2->Hide () ;

void  fastcall TForml::ButtonZClick (TObject *Sender)
{

int 1, kol = 0, a[l0]; // Iexkjapaursda OIHOMEPHOTO
MaccuBa
//3anojiHeHne MaccuBa A sjeMmeHTaMu u3 Tabmauuel StringGridl

for (1i=0; i<n;i++)

ali]=StrTolInt (StringGridl->Cells[i] [0]);

//YnajeHrie OTPUILIATEJIbLHEIX SJIEMEHTOB M3 MaccuBa A

for (i=0; i<n;i++)

if(a[i]>=0) alkol++] = ali];
StringGrid2->ColCount = kol;
StringGrid2->Show () ; // TlokasaTb KOMIIOHEHTY

Label3->Show () ;
//BeIBOLI pes3ynbTaTa B Tabmmuy StringGrid?2
for (i=0; i<kol;i++) StringGrid2-
>Cells[1]1[0]=IntToStr(ali]l):
}
IIpumep co31aHUS KOHCOJBHOIO NPHJIOKeHHSI. TEKCT TpPOrpaMMel

MOKET MMETh CICIYIOmMi BUI (0OpaTUTe BHHMaHUE HA TO, 4TO (pyHKIMS Main
UCIIONBb3yeTCsl B IMpocrtelmeid ¢opMme — 0e3 mapamMeTpoB M HE BO3BpAILIAET
pe3yIbTaTOB):

#include <stdio.h>
#include <conio.h>
void main ()
{
int a[l10],n, i, kol=0;
randomize () ; // V3MeHeHMe HadaJbLHOTO azpeca nad random()
printf ("Input N (<=10) ");
scanf ("%d", &n);
puts ("\n Massiv A");
for (i=0; i<n;i++) {
al[i] = random(21)-10; //3amnojiHeHME MaACCUBaA A CJyUYalHBIMU
yycJilaMm
printf ("%44d", alil);
}
//YnajieHrie OTPULlaTEJIbHEX S2JIEMEHTOB M3 MacCuBa A
for (i=0; i<n;i++)
if(al[i1]>=0) alkol++] = ali];
puts ("\n Rezult massiv A");
for (i=0; i<kol;i++) printf ("%$4d", ali]);
puts ("\n Press any key ... ");
getch () ;

C 3amoJIHEHHBIM CTyYalHBIMHM YHUCJIaMH MaCCUBOM A pe3yJIbTaT MpOrpaMMBbl
MOXKET OBITh CJICTYIOIINM:
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& Di\work console4' Projectl.exe - | Ellil

E

Input N <{=10> 9%

Massiv A
i0 o -3 -1 -2 [ 8 o
Rezult massiv A
i0 2 8 o
Press any key ...
1] | v

Puc.7. 9. Co3nanue KOHCOJIBLHOTO MPUIIOKEHUS JIsl MaccuBa A.

7. 2. UnauBUayaIbHbIE 3a]aHUSA

Hamucate mporpammy 1o o0pabOTKe OJHOMEPHBIX MAacCHBOB. Pa3zMepsl
MAaCCUBOB BBOJHUTH C KJIaBUATYPhl. B KOHCOBHOM MPHIIOKEHUHN MTPETYCMOTPETh
BO3MOXKHOCTh BBOJa JIAHHBIX KaK C KJIaBHATYphl, TaK U C HCIOJb30BaHUEM
¢byakmun  random(). Ilpu co3m1aHUU OKOHHOTO TPHIIOKEHHUS CKAaJSPHBIA
(pocToii) pe3ynbTaT BEIBOJMUTD B BHJIe KOMITOHEHTHI Label, a MaccuBbI BBOIUTH
¥ BBIBOJIUTH C MTOMOIIIBI0 KoMmoHeHT StringGrid.

B ogHOMEpHOM MaccuBe, COCTOSIIEM U3 N BBOJUMBIX C KIIABHATYPHI
IEJIBIX JIEMEHTOB, BBIYUCIIUTS:

1. [Ipou3BeneHre  DJIIGMEHTOB  MAacCHBA, PACHOJIOXKCHHBIX  MEXTY
MaKCHMaJbHBIM 1 MUHUMAJIbHBIM 3JICMCHTAMH,

2. CyMMy 5JIEMEHTOB MAacCHBA, PACIOJIOXKCHHBIX MEXIy ICPBBIM H
MOCJICIHUM HYJICBBIMH 3JIEMEHTAMU,

3. CymMmMy DJIGMEHTOB MacCHBa, PACIOJIOKCHHBIX JO TIOCJICIHETO
TIOJIOKUTETBHOTO AJICMEHTA,

4, CymMMy DJIGMEHTOB MAcCCHBA, PACIOJIOXKCHHBIX MEXKIYy TEPBBIM H
MIOCTICTHUM TTOJIOKUTETHHBIMHU JJIEMEHTAMU,

5. IlpousBeneHne 3JIEMEHTOB MacCHBa, PACIOIOKESHHBIX MEXIY MEPBBIM
Y BTOPBIM HYJICBBIMH 3JICMCHTAMH;

6. CyMMy 53JIEMEHTOB MAcCCHBA, PACIOJOXKCHHBIX MEXIy IEPBBIM MU
BTOPBIM OTPHIIATEIHLHBIMHU JJIEMEHTAMH,

7. CyMMy DJIGMEHTOB MAacCHBa, PACIOJIOKCHHBIX JI0 MHHHUMAJIBHOTO
DJICMEHTA,

8. CyMmMy MoOJyJieii DJIGMEHTOB MAacCHBA, PACIIOJIOKCHHBIX —ITOCIIE
MIOCJICTHETO OTPHUIIATEIIHBHOTO 3JICMCHTA,

9. CyMMy »DJIGMEHTOB MAaCCHBA, PACIOJIOKEHHBIX TIOCJIE TOCIICIHETO
9JIEMEHTA, PABHOTO HYIIIO;

10. CyMMy MoOpyJliel 3J€MEHTOB MacCHBa, PACIOJIOKEHHBIX MOCIHE
MUHUMAJIBHOTO TI0 MOIYJTIO 3JIEMEHTA,
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11. CymMMy  3JEMEHTOB  MacCHUBa,  PACIOJOKEHHBIX  IOCIE
MUHUMAaJIBHOTO JIEMEHTA;

12. CyMMy 3J€MEHTOB MAacCHBAa, PAacClOJIOXKEHHBIX IOCIE IEPBOIO
HOJIOKUTENBHOTO AJIEMEHTA,

13. CyMMy MOayJield 3JI€MEHTOB MACCHBA, PACIHOJIOKEHHBIX IOCIE
HEPBOT0 OTPULIATENILHOTIO AJIEMEHTA,;

14, CyMMy MOayJield 3J€MEHTOB MACCHBA, PACIHOJIOKEHHBIX IOCIE
IIEPBOTO 3JIEMEHTA, PAaBHOI'O HYIIIO;

15. CyMMy TOJIO)KUTEIBHBIX 3JEMEHTOB MAacCHBA, PACHOJIOKEHHBIX
710 MAKCUMAJIHOTO 3JIEMEHTA,;

16. [Ipou3BeneHrne 3JIEMEHTOB MAacCUBA, PACIIOJIOKEHHBIX MEXIy

IICPBBIM U IMOCJICAHNM OTPULATCIIBHBIMHU 3JICMCHTAMMU.

7.3. OcoOeHHOCTH IPUMEHEHUs yKa3aTeJiei

B pabore Ne3 paccMmoTpeHHbl ykaszaTtenu. OOpamieHue K OOBEKTaM
mro6oro tumna B si3bike C MOKET MPOBOAUTHCS IO UMEHH, KaK MBI IO CHUX TIOp
Neany, v 1o ykazamento (KOCBEHHas ajpecarius).

VYka3zarenp — 93TO TMepeMeHHas, KOTOpas MOXET COAepXKaTh aJapec
HEKOTOPOTO OOBEKTa B TMaMiITH KOMIIBIOTEpa, HAMpUMeEp, aapec Iapyroi
nepeMeHHOM. UYepe3 ykaszarenab, YCTAHOBJICHHBI Ha MEPEMEHHYIO, MOXHO
oOpamatbcsi K  ydactky omnepatuBHoil mamstu  (OII), oTBeneHHOM
KOMIIWIATOPOM TI0J] €€ 3HaU€HUE.

VYka3zarenb 00OBsABIAETCA CAEAYIOIUM 00pa3oM:

Ty * ID ykazaTesis;

[lepen ucnonb30BaHHEM yKa3zaTelb JOJDKEH ObITh MHULMUPOBAH JHOO
KOHKpeTHBIM ajipecoM, oo 3HaueHreM NULL (0) — orcyrcTBue ykasarens.

C ykazaTensiMu CBsI3aHbI JIB€ YHapHbIe omnepanuu: & u *. Onepamus &
O3HAuaeT «B3SATh aJpecy», a oOlepauus paszajgpecalud * — «3Ha4YeHHE,
PacoJIOKEHHOE IO aJAPECy», HapUMED:

int x, *y; [l x—mnepemennas tuma int,y — ykasaresib Tuma int

y = &x; Il'y — anpec nmepeMeHHO# X

*y = 1; // o aapecy Yy 3anucath 1, B pesyibTaTe X = 1

[Ipu pabote ¢ ykazaTelsiMd MOKHO HCIIOJB30BaTh OINEPAIIUU CIIOKEHUS,
BBIYUTAHUS ¥ CPABHEHUS, IPUYEM BBITIOJHSIIOTCS OHU B €MHMIIAX TOTO THIIA,
Ha KOTOPBIN YCTAaHOBJICH YKa3aTellb.

Onepatiu cloKeHUs, BBIUUTAHUS U CpaBHEHUS (00JbIlIe/MEHBIIIE) UMEIOT
CMBICJT TOJIBKO ISl TTOCJICAOBATEIILHO PACIOJIOKEHHBIX JaHHBIX — MAacCHBOB.
Omneparyu CpaBHEHUS «==» U «!=» UMEIOT CMBICI JIJIsI JIIOOBIX yKa3aTeleH, T.¢.
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€CJIM JIBa yKa3aTelsi paBHBI MEXIy CO0OM, TO OHU YKa3bIBAIOT HA OJIHY U TY K€
IEPEMEHHYIO.

Cea3b yka3arejieii ¢ MaccMBaMH. YKaszaTellM M MAacCCHUBBI TECHO
CBsI3aHBI MEXTy coboi. MeHTrdurkaTop MaccuBa sIBJIsSETCS yYKa3aTelieM Ha ero
MePBBIM AJIEeMEHT, T.e. sl MaccuBa int a[10], Beipaxkenus a u a[0] umeror
OJINHAKOBbIC 3HAYCHHUS, T.K. aJipec nepBoro (¢ uHaekcom () anemMeHTa MaccuBa
— 3TO aJipec Hauyaja pa3MelnieHus ero 3emMeHToB B OI1.

[Tycts 00BsBICHBI — MaccuB U3 10 amemeHToB 1 ykazatens Tuma double:
double al[l0], *p;

eclid p = a; (YCTAaHOBHUTDH yKa3aTellb P Ha HA4aJl0 MaccHBa &), TO CJICIYIOIINe
oOpameHusi: a[i], *(a+i) wu *(p+i) OKBHBAJICHTHBI, T.e. IJIS JIOOBIX
yKa3zarelied MOKHO HCIOJb30BaTh JIBE SKBUBAJEHTHBIE (OPMBI JOCTyma K
aneMeHTaM MaccuBa: afi] u *(a+i). OueBHUIHA SKBUBAJIECHTHOCTH CJEAYIOIIUX

BBIPAKEHNN:
&al[0] © &(*p) © p
Jekinapanusi MHOIOMEPHOr0 MaccuBa: I ID[pasmep
1] [pasmep 2]..[pasmep N]J; npuyeM ObICTpee H3MEHSIETCA MOCIEAHUN

UHJEKC, T.K. MHOrOMEpHble MaccuBbl  pasmemarorcss B OIl B
MOCJIEIOBATEILHOCTH CTOJIOIOB, HAIIPUMEP, MACCUB LIEJIOTO THIA, COCTOSIIHIMA
13 IBYX CTPOK U TPEX CTOJIOIOB (C MHULMAIM3ALUECH HaYaJIbHBIX 3HAUEHUH )

int al2][3] = {{0,1,2},{3,4,5}};

B OII Gyner pa3MelieH cienyroumm o0pazom:
al0][0]1=0, alO][1]=1, alO][2]=2, all][0]=3, all]l[l]=4,

all][2]=5.

Ecim B cHoucke HWHHUIMAIU3AaTOPOB JAaHHBIX HE  XBaTaeT, ToO
COOTBETCTBYIOIIEMY 3JIEMEHTY NpHCcBauBaeTcs 3HaueHue 0.

Ykazarean Ha ykasarenau. CBs3b yKazaTeled U MacCHUBOB C OJHUM

U3MEPEHUEM CIIPABEJIMBO U JIJI MACCUBOB C OOJIBIIIMM YUCIIOM U3MEPECHHM.

Ecnu paccmarpuBath npeablaylni MaccuB (int a[2][3];) KaK MacCUB
JIBYyX MAacCHBOB Pa3MEPHOCTBIO MO TPH DJEMEHTa KaXKIblii, TO OOpalleHue K
BJIEMEHTY a[i] [j] COOTBETCTBYET SKBUBAJICHTHOE BBIPAXKEHUE * (* (a+1i)+7),
a 0OBSIBJIEHHE ATOTO MacCHBa C UCIIOJIb30BaHUEM yKa3aTesiel OyJeT UMETh BUJ]

int **a;

Takum o06pazom, umsi IByxmepHoro maccuBa — ID ykazarens Ha
yKa3aTelb.

JAnHamMu4yeckoe pasmeleHue JAaHHBIX. I CO3JaHUA MacCUBOB C
MIEPEMEHHON Pa3MEpPHOCTBIO HCHOJIB3YETCS JIMHAMUYECKOE pPa3MEIICHUE
JAHHBIX, JEKIAPUPYEMBIX YKa3aTEIIMHU.
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Jlnst paboThl ¢ MUHAMHWYECKOW TaMSTBIO HCIOIB3YIOTCS CTaHIAPTHHIC
GyHKIIMH OUOIMOTEKH alloc. h:

void *malloc(size) U void *calloc(n, size)—-BHﬂeHHKH‘6HOK
naMsITH pa3MepoM Size u NxSize 6alT COOTBETCTBEHHO; BO3BPAIAIOT YKa3aTelb
Ha BBIJICJICHHYIO 00J1acTh, IpH omnoke — 3Hauenue NULL,

void free(tt); — OCBOOOXKIAET paHEe BBHIACICHHYIO IaMATh C aJApecoM
tt.

Jpyrum, ©Oojee TPEANOYTHTEIBHBIM TOAXOJAOM K JHHAMHYECKOMY
pacrpeeNeHUI0 TaMATH SIBIISIETCS] UCIIOJIb30BaHUE onepalruil si3pika C++ new
u delete.

Omnepamust Nnew Bo3zBpamiaeT aapec OIl, oTBeeHHON MOJ AMHAMHUYECKU
pa3melneHHbIi 00bekT, npu ormmoke — NULL, a onepanus delete ocsoboxaaer
aMSTh.

Munumanvuoiti Habop Oelicmeull, HeoOX00UMbIX OJisi JTAHAMHYECKOTO

pa3MelIeHus OJJHOMEPHOTO MAaCCUBA OeliCMBUMEeNbHbIX YUcel pasmepom N
double *a;

a = new double[n]; //3axBar maMaTu I N DJIEMEHTOB

delete []a; // OcBOOOXKIEHUE TAMATHA

Munumanvnoiti Habop Oeticmeuti, HeoOX00UMbIX OJisi JTAHAMHUYECKOTO
pa3MelIeHHsl IByXMEPHOTO MaCCUBa OelCMBUMENIbHbIX YUucesl pasmepom Nxm:

int i1, n, m; // n, m — pasMeps MaccuBa
double **a;
a = new double *[n]; // BaxBaT HNaMATU [OI yKas3aTesu
for (i=0; i<n; i++)

al[il = new double [m]; // n DOonm 2JIEMEHTH
for (i=0; i<n; i++) delete [lal[il; // OcBoBoxmeHMEe HDaAMATH
delete [la;

J171s1 COBpeMEHHBIX KOMIWJISITOPOB (BEPCUIA cTapIie «6») s
0CBOOOXKICHHSI TAMSATH JOCTATOYHO 3aHCATh TOJIBKO delete []a;
IIpumep BBHINOJHEHHS 3aJaHUA. Paccuntare 3HaueHusT BEKTOpA

Y =A.B, rne 4 — kBaaparnasa matpuna pazmepom NxN, a Y u B — onHOMEpHBIE
MaccuBbl pazMepoM N. DinemeHTsl BekTopa Y onpenensoTes no Gopmye
N-1
j=0
PaccmoTpum npumep coznanust naTepdeiica 1Maioro OKOHHOTO

296



npunoxenns. 3Hadenue N BBonuth u3 Edit, 4 u B — u3 xomroneHT
StringGrid. PesynbraT BeiBecTH B KOMIOHEeHTY StringGrid.
[Tanens auanmora M pe3ysbTaThl BBIOJIHEHHUS MPOrpaMMbl MPHUBEICHA Ha
puc. 7.10.

23 AMHAMWYECKHWE MACCHEEI O] x|

Fazmepn = IS

b arpuuna

=1 =2 =3 i accue B b accue v
i=1 1 4 a 1

i=2 E 2 5 2 25,00

i=3 3 7 32.00
i N
KU RRCY O CT IS

Beluvcmte | Beixon,

Puc. 7.10. UnTepdetic auaioBoro oKHa JyIsl IPUIOKCHHS.

Hacrpoiika komnoHeHT StringGrid unrepdeiica 11aj10ro 0KHa
npuioskenus. /s kommonentsr StringGrid1 3nauenus ColCount u

RowCount ycraHoBHTE paBHBIMHU, HAITpUMED, 3 — TPH CTOJOIA U TPU
crpokw, a FixedCols u FixedRows — 1.

Tak kak kommoHeHTsl StringGrid2 u StringGrid3 umeroT TOJIbKO OTUH
cronber;, To y Hux ColCount = 1, RowCount = 3, a FixedCols = 0 u
FixedRows = 1.

B cBoiictBe Options crpoky goEditing mns kommonent StringGridl u
StringGrid2 ycranoBute B mojioskenue true.

Jlst u3MeHeHus pa3mepa N ucrnodb3yercs QyHKIus-o0padoTuuk
EditChange, monmy4yeHnHast TBOWHBIM IIeTYKOM 110 KomroHeHnTe Edit.

TekcT mporpaMMbl MOKET UMETh CICAYIOIIUN BU:

e IT'noBasybHEIE IEePEeMeHHBEe ——————————————————-—
int n = 3;
double **a, *b; // Dexkjgapauum ykKasaTeJen

void  fastcall TForml::FormCreate (TObject *Sender)

{
Editl->Text=IntToStr (n);

StringGridl->ColCount = n+1;
StringGridl->RowCount = n+1;
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StringGrid2->RowCount = n+1;
StringGrid3->RowCount n+1;

// BBOI B JIEBYK BEPXHIK SUYEHKY TabJIMIE HA3BAHMSI MAaCCHUBOB
StringGridl->Cells[0][0] = "MaTpuua A";
StringGrid2->Cells[0] [0] "Maccur B";
StringGrid3->Cells[0] [0] = "Maccur Y";
for (int i=1; i<=n;i++) {

StringGridl->Cells[0] [1]="1="+IntToStr (i)
StringGridl->Cells[i] [0]="J="+IntToStr (i)

void  fastcall TForml::EditlChange (TObject *Sender)
{

int 1i;

n=StrToInt (Editl->Text);

StringGridl->ColCount = n+1; StringGridl-
>RowCount = n+1;

StringGrid2->RowCount = n+1; StringGrid3-

>RowCount = n+1;
for (i=1; i<=n;i++){
StringGridl->Cells[0] [i]="1="+IntToStr (i) ;
StringGridl->Cells[i] [0]="J="+IntToStr (i)

[ mmm e
void  fastcall TForml::ButtonlClick (TObject *Sender)
{

double s;

int i,9;

a = new double*[n]; // BaxBaT oaMSTU MOX
yKasaTeau

for (i=0; i<n;i++) a[i] = new double[n]; // BaxBar
IIaMATU

//mnoxn

SJIEMEHTEL

b = new double[n];
/* BamnosiHeHMe MaccuBOB A u B sjgemeHTamu mn3 Tabmaui StringGridl
n StringGrid2 */
for (i=0; i<n;i++) {
for (3=0; j<n;j++)
al[il[J]=StrToFloat (StringGridl->Cells[j+1][i+1]);
b[i]=StrToFloat (StringGrid2->Cells[0] [i+1]);
}
/* YMHOXEHMEe CTPOKM MAaTPHIEI A Ha BEKTOp B ¥ BEBOI pe3yjbTaTa S
B StringGrid3 */
for (i=0; i<n;i++){
for (s=0, j=0; j<n;j++) s += alil[j]1*b[J];
StringGrid3->Cells[0] [i+1] = FloatToStrF (s,
ffFrixed, 8,2);

void  fastcall TForml::Button2Click (TObject *Sender)
{
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delete []a;

delete []b;

ShowMessage ("IllamaTe ocBoboxneHa!") ;
Close();

HpHMep CO3JaHNHA KOHCOJBHOI'O MPUJIOKECHUS

TekcT mporpaMMbl MOXKET UMEThH CIICTYIOIIAN BU:

void main ()

{
double **a, *b, s;
int i, 3j, n;

printf (" Input size N : "); scanf ("%d", &n) ;
a = new double*[n]; // BaxBaT maMAaATK O yKasaTeJu
for (i=0; i<n;i++)

al[i] = new double[n]; // BaxBaT HaMaTKM [HOH SJIEMEeHTEH

b = new double[n];
puts ("\n Input Massiv A:");
for (i=0; i<n;i++)

for (7=0; j<n;j++) scanf ("$1f", &alill[j1):
puts ("\n Input Massiv B:");
for( 1=0; i<n;i++) scanf ("$1f", &b[i]);

puts ("\n Massiv Y:");
for (i=0; i<n;i++) {
for (s=0, j=0; j<n;j++) s+=al[i] [J]1*b[]];

printf (" %8.21f ", s);
}
delete []a;
delete []b;
puts ("\n Delete !");
puts ("\n Press any key ... ");
getch () ;
}
&1 D2y workh consoled', Projeckl - | I:Ilil
Input size H - 3 ﬂ
Input Massdiv A:
i 4 8
6 2 &
2 7 3
Input Massiv B:
i 2 3
Massiuv ¥:
33.00m 25 .00 32 .00
Delete ¥

Prezsz any key __._

4| | M

-

Puc. 7.11. Pe3ynpTaThl KOHCOJIBHOTO NMPUIIOKEHHS
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[Ipy BBOAE 3HAUYEHUN 3SJIEMEHTOB MAacCCHBOB B OJHOM CTPOKE 4epe3
poOeIbl JOJIKEH MOTYUUTHCS CIEAYIOIINA pe3yabTaT:

7.4. HWuauBuayajbHbIE 3a1aHUA

Hanucatp nporpammy no o0paboTke TMHAMHYECKUX MacCUBOB. Pa3zmepbl
MacCHBOB BBOJUTH C KJaBHaTyphl. lIpu co3qaHMM OKOHHOIO NPHIIOKEHUS
CKaJISIPHBIN (TIPOCTOW) pe3ysbTaT BBIBOAWUTH B BUae KoMmmoHeHTHl Label, a
MaCCHBBI BBOJIUTh M BHIBOJUTH C TIOMOIIBI0 KOMIIOHEHT StringGrid, B KoTophix
0-ii crombenr m 0-10 CTPOKY HCHOJIb30BaTh MJisi OTOOpPaKEHHUS HWHACKCOB
MacCCHBOB.

1. 13 matpurer pasmepom NxM monyants BekTop B, npucBous ero K-my
aneMeHTy 3HadyeHue (), eciau Bce 3JIeMEHTHI K-ro cTonlla MaTpuIlbl HYJIEBBIC,
nHaue 1.

2. U3 matpunsl pazsmepom NxM mosiyunts BekTop B, mprcBous ero k-my
DIIEMEHTY 3Ha4eHUe |, eciiu AIeMeHThI K-ii CTPOKHM MaTpHIIbl YIIOPSI0YCHBI O
yObIBaHU10, nHaue 0.

3. U3 matpuist pasmepom NxM monyants BekTop B, mpucBous ero K-my
DJIEMEHTY 3HadeHWe 1, ecmu K-S CTpoka MaTpuIlbl CHUMMETPUYHA, WHAue
3HaueHue 0.

4. 3amana matpuia pazmepoM NxM. OnpenenuTs KOTUIECTBO «OCOOBIX)»
AJIEMEHTOB MAaTpPHIIbl, CUYUTAsA DJIEMEHT «OCOOBIM», €CJIM OH OOJIbIIE CYMMBbI
OCTaJIbHBIX 3JIEMEHTOB CBOETO CTOJIOIA.

5. 3amana marpuia pazmepoM NxM. OnpeaenuTs KOJIMUeCTBO AIEMEHTOB
MaTpULbl, Y KOTOPBIX CJI€Ba HAaXOIUTCS 3JEMEHT OOJblle €ro, a cupaBa —
MEHBIIIE.

6. 3agana matpuiia pazmepoMm NxM. OnpenenuTs KOJIMYECTBO Pa3IuIHBIX
3HAYEHUU MATPULBL, T.€. HOBTOPSIOIIKECS FJIEMEHThI CUUTATh OJIUH Pa3s.

7. B matpune pazmepoM NxM ymopsiiounTh CTPOKH MO BO3PACTaAHUIO UX
IEPBBIX AIEMEHTOB.

8. B marpuiie pazmepom NxM ymopsimounTbs CTPOKH IO BO3PACTAHUIO
CYMMBI UX 3JIEMEHTOB.

9. B matpune pazmepoM NxM ynopsiiounTh CTPOKH MO BO3PACTAHUIO HX
HanOOJBIINX JIEMEHTOB.

10. Omnpenenuth, SBISETCS JM KBaJApaTHAsT MaTpUlda CUMMETPUYHOU
OTHOCHUTEJNIbHO MOOOYHON JHAroHau.
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11. 3amana wmarpuna pasmepom NxM. Onpenenutrs KoJUYECTBO
AJIEMEHTOB MaTPHUILbl, Y KOTOPBIX CJI€BAa HAXOAUTCS SJIEMEHT MEHBIIE €ro, a
cripaBa — OOJIbIIIC.

12. B xBajgpaTHOW MaTpuUlle HAUTU MPOU3BEIICHHUE 3JIEMEHTOB, JICKAIINX
BBIIIIE TOOOYHON JUATOHAIIH.

13. B xBagpatHOW MaTpule HAWTH MAKCUMAJbHBIA CPEOU DIIEMEHTOB,
JeKAIUX HUXKE TOOOYHON AHAroHalu.

14. B matpuue pazmepom NxM noMeHsTh MeCTaMu CTPOKY, COJICPIKAIILYIO
AJIEMEHT C HauOOJIbIIUM 3HAYEHHEM CO CTPOKOW, COAEprKalleill AJIeMEHT C
HAaVMEHBIIUM 3HAYCHUEM.

15. Y3 maTpuisl pa3MepoM N MOJYYUTh MATpPHUIy pa3zMepoM N-1 myrem
yAQJIEHUs] CTPOKH U CTOJIOIA, HA MEPECEYEHUN KOTOPBIX PACIIONIOKEH SJIEMEHT
C HauOOJIBIINM O MOAYJIIO 3HAUEHHEM.

16. B matpune pazMepomM N HAUTH CyMMY 3JIEMEHTOB, JICKAIINX HUKE
[JIABHOM JIMAaroHaldu, W IMPOU3BEIACHUE SJIEMEHTOB, JEKAIIUX BBIIIE TJIABHON
JMaroHaJH.

7.5. KoHTpoJibHBbIE BONIPOCHI

1. HasnaueHus auarpammbl B3aumoeiictBus (interaction diagram)
2. Haznauenust nuarpaMM KOMMYHUKAIIMH U TTOCJIEI0BATEILHOCTH.
3. Haznauenus nuarpamma mociie1oBaTeIbHOCTH.
4. Haznauenus: auarpamma 0630pa B3auMOJICHCTBUS.
5. Ha3znauenus nuarpamMmma CHHXPOHHU3AIHH.
6. Haznauenust nuarpamma npoduiiei.
7. Hactpoiika koMmnoHeHTsl StringGrid.
8. Jlexmapaiisi MHOTOMEPHOTO MacCHBa.
9. Ykazarenu Ha yKazaTelH.
10. Junamuueckoe pa3MelieHUe JaHHBIX.
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INPUIIOXKEHHE 1

. . CxeMa CxeMma CxeMa
HaumeHnosanue Cxema Cxema .
CumMBon pabotel | B3aumopeiicTBus | pecypcos
CHMBOJIA JaHHLIX | HPOrpaMMbl
CHCTEMBI porpamm CHCTEMBI
CHMBOJIbI JAHHBIX
OcHosHbie
E JlanHEIE + + + + +
JanoMHuHaeMble —+ =+ + + +
E o
Cneyughuueckue
OrmepaTusHOC + - + + +
3aMoMHHAIOIIEE
YCTpoiicTBO
JanoMHuHaoLee + - + + +
YCTPOFHCTBO ¢©
MOCIE10BaTENLHOMH
BEIOOPKOH
3anoMuHaromece + - + + +
YCTPOHCTRO C NPSIMBIM
JIOCTYTIOM
@ HoxymeHnTt + - + + +
} Pyunoii BBOA + - + + +
: Kapta + - + + +
§ BymaxHas nenrta + - + + +
C) Jucrneii + - + + +
CHMBoJIBI Iponecca
Ocnosnbie
Ipouecc + + + + +
Cneyugpuueckue
ITpenonpeneneHnblii - + + =+ -
npoilecc
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. . Cxema Cxema Cxema
HaumenoBanue Cxema Cxema .
CumBosl paboThl |B3aMMOMAEHCTBHS | pecypCcoB
CHMBOJIA JaHHEBIX | IpOrpaMMbl
CHCTEMBI nporpaMm CHCTEMBI
D Pyunas oneparus + - + + -
<:> IMoaroroBka =+ + + + _
: Penrenme - + + - -
[MapannensHble - + + + -
neicTeus
— ['pannna uukna - + + - -
CHMBOJIBI JIHHHIA
Ocnosnble
JIvausa + + + + +
Cneyugpuuecrue
[lepenaua ynpasneHus - - - + -
& Kanan cazu + - + + +
—_— [TyuxTnpHas mTHHASL + + + + +
CnenuaibHbIe CHMBOJIBI
: CoeaUHHTEND + —+ + + +
C) Tepmunarop + + + - -
{ KommenTapuii + + + + +
[Tponyck —+ =+ + + =+
ITpumeuanue. 3HaK «+» yKa3blBaeT, YTO CHMBOJI HCIIOJAL3YIOT B JAHHOI CXEME, 3HAK «-» - He HCIIONB3YIOT.
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IMPUJIOKEHHUE 2

I'pammaTtuxa C

Hwxe npuBeieHbl rpaMMaTHYECKUe PaBUIIa, KOTOPHIE MBI yiKe
paccmarpuBaii. OHU UMEIOT TO K€ COAEpPKaHNE, HO JJaHbl B UHOM IOPSIKE.

311ech HE MPUBOJAATCS ONPEAEIICHUS CIEAYIOINUX CUMBOJIOB-TEPMUHOB:
1e1asi-KOHCTaHTa, CHMBOJIbHASI-KOHCTaHTa, KOHCTaHTa-C-TUIaBalOIIEeH-TOYKOM,
uAeHTU(PUKATOP, CTPOKA U KOHCTaHTa-niepeuncienue. CiaoBa, HaOpaHHBIE

IMOJYKUPHBIM JIATUHCKUM HIpI/I(l)T OM, SABJIAIOTCA KIIFOYCBBIMU.
enMHMLIIa—TPaHCIISALUNA

BHellHee-00BABJIEHMKE

eOMHMIIa-TPaHCJAUMM BHelHee—-O0baBJIEHME
BHelHee—0O0bABJICHHUE ¢

onpeneseHre - QyHKIUN

OOBABJIEHUE
onpenesyieHre QyHKLIUN:

CrieuudMKaATOPE—O0BABIIEH U Aneos OOBABUTEIID

CIIMCOK—OOBABJIEHUMreos COCTABHAA-MHCTPYKLMA
OOBABJIEHME ¢

CHeuMdUKaTOPE-OOBABIIEHUA CIMCOK-UMHULMAIN3ATOPOB—
ODBABUTETIEMneos
CHOMCOK—ODOBABIJIEHUN :

OOBABJIEHUE

COMCOK—ODOBABIIECHUM OOBABJIEHUE
CrneumudmMKaTOPE-OOBABIIEHNA ¢

crneuudmurkaTop-KJlacca-IrnaMaTy CIeuudruKaTOpPbl—00BABIIEH U Aneos

cCrneuudmUKaToOp—THUlla CIHeUUOUKATOPE-OOBABIIEHU Aneob

KBaJIMPMUKATOP—TUIIa CIeUUOMKATOPEI-O0BABIIEH U Aueos
cneumpmraTop-KJIacCca-naMaT: OOMH U3

auto register static extern typedef
cneuupmUraToOp-TUNA: OIOMH U3

void char short int long float double signed unsigned

CHeuUdUKATOP-CTPYKTYPL—MIN-00Bbe AMHEHU I

CrneumudmuKaToOp-lIepPeUnCIIeHNA

typedef-uma

KBaJIMOMKATOP—TUIIA: OOUH U3

const volatile
CHeuudUKaATOP-CTPYKTYPE—UIN-O0BbEIMHEHN S ¢

CTPYKTYPEH-UIU-00BEeINHEHUA-UAEHTUDUKATOPxeos { CIMCOK-—
OOBABJIEHUM-CTPYKTYPHL }

CTPYKTYPEI-UIN-O0BEAVHEHMA UISHTUOUKATOP
CTPYKTYpa-uUIn-o0beIMHEHME : OIOHO U3

struct union

CIMCOK—OOBABIIEHUN-CTPYKTYPHL :
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OOBABJIEHUE ~CTPYKTYPBL

CIMCOK—-OOBABJIEHUN-CTPYKTYPE OOBABJIEHUE - CTPYKTYPE
CIMCOK—-O0OBABUTEJIEN-UMULMATIN3ATOPOB :

OOBABUTEJIb —"MHULMAJIN3ATOP

CIMCOK—-O0BABUTEJIEN~MHULIMATIN3aTOPOB, OOBABUTEJL-
VMHULMAIN3aTOP
OOBABUTEIb ~MHULIMAJINEZATOP :

OOBABUTEID

OOBABUTEJNIb = MHMLIMAIM3ATOP
OOBABJIEHME-CTPYKTYPHL:

CIHMCOK—CIeUUpMKATOPOB-—KBAIMOMKATOPOB CIMCOK-OOBABUTEJIEN -
CTPYKTYPE
CIMCOK—CIIeUNPMKATOPOB-—KBaAINOMKATOPOB :

creuM@uUKaTOpP—THUIIa CHMUCOK-CHeUUOMKATOPOB—KBAIMPUKATOPOBxeos

KBaJIMPMKATOP—TUIIA CIMCOK-CIHelUMPUKATOPOB—KBAINPMKATOPOBxeos
CIMCOK-CTPYKTYPE-OOBABUTEJIEN

CTPYKTYPEH-OOBABUTEID

CIMCOK-CTPYKTYPEH-OOBABUTEJIEN, CTPYKTYPE-OOBABUTEIb
CTPYKTYPEH-OOBABUTEID :

OOBABUTEID

OOBABUTEIbreos : KOHCTAHTHOE-BHIPaXeHME
crelIM@UKaTOP-[IePeUMCIIEHU A ¢

enum MIOeHTUOUKATOPneos { CHMCOK-IIEPEUUCTIUTENEN }

enum MIOeHTUOMKaTOP
CIMCOK-IIEPEeUUCITIUTETIEN

[IEPEeUNCINUTETb

CHMCOK—HepeHMCHMTeHeﬁ nepeunciinTellb

[IepPEeunCaAnUTEb :

NOeHTUOUKATOP

yKaszsaTellbueos CODCTBEHHO-OOBABUTEID
CODCTBEHHO-OOBABUTEJIE :

UOEHTUPUKATOP

( obwaBuUTENL )

CODCTBEHHO-ODOBABUTEJIE [ KOHCTAHTHOE-BHPAXEHUECHeo6 |

COOCTBEHHO-ODOBABUTENE ( CHOMCOK-TUIIOB-IIapaMeTpoB )

CODCTBEHHO-ODOBABUTENLE ( COMCOK-MIOEHTUOMKATOPOBueos )
yKaszaTeJb:

* CHMCOK-KBaJIUOMKATOPOB-TUMNAneos

* CHMCOK-KBAIUOMKATOPOB-TUNaAneos yKa3aTeJb
CIHMCOK—-KBaIMUOMKATOPOB—THUIIA :

KBaJIMQMKaATOP—THUIla

CIMCOK-KBaIMUOMKATOPOB—THUIIA KBaJIMOMKaATOP—TUIIA
CIMCOK-TUIIOB-I1apaMeTPOB :

CIMCOK-IIapaMeTpOB
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COMCOK-IIapaMeTpoOB, ...
CIMCOK-IIapaMeTpOB:

oOBABJIEHMEe—IapaMeTpa

CIMCOK-IIapaMeTpoOB, OOBABJIeHMEe-IlapaMeTpa
OoOBABJIEHME-[IapaMeTpa:

CrelM@UKATOPE-O00BABIIEHNA OOBABUTEIIb

CneunPUKaTOPEI-O0BABJIEHMSI aOCTPAKTHLM-OOBABUTEI bucos
CIMCOK-UIEHTUOUKATOPOB :

UOEHTUPMKATOP

CIOMCOK-MIOEHTUOUKATOPOBR, MIOEHTUOMKATOP
VHMLMAJIN3ATOP &

BHIPAXEHMVE-TIPMCBaBaHULI

{ cOMCOK-MHMLMAIM3ATOPOB }

{ cnomcox-mMHMLUMAIN3AaTOPOB, |}
CIMCOK-UMHULIMATINU3ATOPOB :

VHMLMAIM3aTOoOpP

CHOMCOK-MHULMANIN3ATOPOR, MHUIMAIN3ATOP
VMSA—TUIA &

CIMCOK-CIeUudMKaTOpOoe-—KBaIMOUKATOPOE aOCTPAKTHEI~
OO BABUTEIbueos
aOCTPaKTHEM-OOBABUTETD :

yKasaTeJb

yKaszaTeJlbueos CODCTBEHHO-abCTPaKTHEM-OOBABUTEID
COOCTBEHHO-aDOCTPAKTHEM-OOBABUTEID &

( abCTPaKTHHM-OOBABUTEIL )

CODCTBEHHO-aDOCTPaAKTHEM-OOBABUTE N byeos [KOHCTAHTHOE-
BEIPAXEHVECkeo6 ]

CODCTBEHHO-AOCTPAKTHEM ~OOBABUTENbuecos (CIMUCOK—TUIOB—
napamMeTpPOBueos)
typedef-umsa:

UOSHTUPUKATOP
MHCTPYKLMSA :

[IOMEUEHHAaA~MHCTPYKLUA

MHCTPYKLUMSI—BHPaxXeHUe

COCTaBHAA-MHCTPYKLMS

VHCTPYKLUMA—-BEOOPA

LUMKIIMYEeCKAaaA-—VMHCTPYKLIMS

MHCTPYKLUMA-IIepexona
[IOMEUEHHAA~UHCTPYKLMA :

UISHTUOUKATOP: MHCTPYKLMSI

case KOHCTAaHTHOE-BHPaXeHMe: MHCTPYKLUA

default: wmHCTPpYKLUS
VMHCTPYKUMSI—BHPaXeHNUE :

BHIPaXEHUE o6/
COCTaBHAA-MHCTPYKLMA :

( COMCOK-OOBABJIEHUMeos CHUCOK-MHCTPYKUUMneos)
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CIMCOK-UHCTPYKLMN :

MHCTPYKLMS

CIMCOK-—MHCTPYKUUN MHCTPYKLMSI
MHCTPpYyKUMS-BEOOPA :

if ( BHpaxeHMe ) MHCTPYKLMUS
if ( BHpaxeHMe ) MHCTPYKLMA e€lse MHCTPYKLMUS
switch ( BrpaxeHMe ) MHCTPYKLMUS

UUKJIMYECKASI~VHCTPYKIIMA :

while ( BHpPaxeHME ) MHCTPYKLUSA

do mucTpykuusa while ( BepaxeHue )

return BEpPaXEeHUEuecos;
BEIPAXEHUE :

BHIPAXEHVE-IPVCBaNBAHMUSI

BEHIPAXEHME, BHPAXEHMVE-TIPUCBaNBAHMS
BHIPAXEHME-TIPUCBAMBAHMUSA :

YCJIOBHOE—BHPAXEHMUE

YHapHOEe-BHPAaXEeHME OlepaTop-NPUCBaAMBAHUS BHPAXEHUE—
IPUCBaAMBAaHUSA
onepaTop-NprUcCBaMBAHUA: OIOVH U3

= *= /= %= += -= <<= >>= &= ~=
YCJIOBHOE-BHPAXEHME :

Joruueckoe-JJIV-BrHpaxeHre

Jormdueckoe-JMJlJ-BrpaxeHrue 7 BEpPAaXeHME : YyCJIOBHOE-BHPAXEHME

KOHCTaHTHOE—BHpPaXeHNe :

YCJIOBHOE—BHPAaXEeHNE
Jorudueckoe-JJIV-BEpaxeHMe :

Jorndueckoe-J-BEpaxeHue

Jormueckoe-VJl-BrpaxeHue || JoIMuecKoe-J-BEHpaxXeHKe
Jorndueckoe-J—-BEpaXxeHMe :

WJIVI-BEIpaXEHUE

Jorudyeckoe-J-BrpaxeHue && WIV-BEpaxeHue
VJIVI-BEIpAXEHME ©

nckouapiuee -l -BrpaxeHue

MIIN-BrIpaxeHre | muckipodapimee-JJV-BEpaxeHMe
nckiodvamee -V -BepaxeHue :

V-BHIpaXeHME

nckouanmee -l -pelpaxeHue ~ JV-BelpaxeHME
V-BrIpaxeHue :

BHIPAXEHME~PaBEHCTBa

VI-BrpaxeHme & BHPaXeHMe-paBeHCTBA
BHIPAXEHME-PaBEHCTBA :

BHIPAXEHMEe—OTHOIEHNI

BHIPAXEHME-PABEHCTBA == BHPAaXEHME—-OTHOIEHMA

BEHIpaXeHMEe-paBeHCTBa !|= BHpaxeHMe-OTHOIEHMS
BHIPAXEHME~OTHOIEHNI :

COBUTOBOE—BHPAXEHNE
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BEHIPAXEHME—OTHOWEHUA < CIOBUI'OBOE-BHPAXEHUE
BEHIPAXEHME—OTHOUEHUA > CIOBUIOBOE-BHPAXEHUE
BHIPAXEHME—OTHOMEHUS <= CIOBUI'OBOE-BHpPAXEHMUE
BHIPAXEHME—OTHOIEHUS >= CIOBUI'OBOE-BHPAXEHMUE
COIBUI'OBOE—BBEIPAXEHME :
AOOVTVMBHOE —BEIPAXEHHUE
CIOIBUT'OBOE—BLEHpPAXEHME >> aIIMTUBHOE-BLHpPAXEHUE
CIOBUTOBOe-BHpaxeHMe << aIIMTUBHOE-BHpPAXEHUE
aOOVTVMBHOE—BEIPaXEHNE :
MYJIb TUIIIIMKATUBHOE —BEPaXeHME
aoOMTUBHOE—BEIPAXEHME + MyJIbTUILIIMKATUBHOE-BHpPAaXEHNKE
AOOVTVMBHOE—BEIPAXEHME — MYJIbTUIIIMKATUBHOE-BEPAXEHUE
MYJIb TUIIJIMKATUBHOE ~BEIPaXEHME ©
BEHIPAXEHUE~IIPUBEIECHHOE ~K—TUILY
MYJIb TUIIJIMKATUBHOE ~BEIPAXEHME * BBEPAXEHME-TIPUBENEHHOE~K—TUITY
MYJIb TUIIJIMKATUBHOE —BHPAaXeHre / BHPAaXeHMe-NIPUBEIeHHOe—K—TUIlY
MyJIb TUIIJIMKATUBHOE~BEPAXEHME % BhPaXeHMEe-NIPUBEOEeHHOe—K—TUIlY
BHIPAXEHUE —[IPUBEIEHHOE—K—TUILY &
YHApHOE—BEIpaXeHUe
( MMA-THUIIa ) BHEPAXEHUEe-NIPUBEIEeHHOEe—K—TUIlY
YHapHOE-BEIPAXEHNE :
IIOCTPMKCHOE —BEIPAXeHME
++ yHapHOEe-BEpPaXeHUue
—— YHaApHOE-BHPAaXeHUE
YVHaPHEM-ONIepaTop BHPaxXeHUe-NIPUBEOEeHHOE~K—TUIlY
sizeof yHapHOe-BEHpaxeHHUEe
sizeof ( mma-Tuna )
YHapPHE-OepaTop: OIMH U3
& * + - ~ !
IOCTOUKCHOE—BEPAXEHNE :
[IEPBUUHOE —BEHPAXEHNUE
NOCTOMKCHOE-BHPAaXeHKe [ BHpaxeHUe |
NOCTOUKCHOE-BHPAaXeHMe ( COIMCOK—apPI'yMEHTOB-BHPAXEHUMueos )
IOCTOUKCHOE—BEPAXEHNE, MIOECHTUPUKATOP
IIOCTOUKCHOE-BHPAaXEeHMEe—> MISHTUOUKATOP
NOCTOUKCHOE-BHpPAXeHKe++
IOCTOUKCHOE—BEPaXeHUe—
[IEPBUUHOE —BEIPAXEHME :
UOEHTUGUMKATOP
KOHCTAaHTa
CTpOKa
( BEHIPAXEeHME )
COMCOK—apI'yMEHTOB—BHPAXEHUN :
BHPAXEHME-[IPMCBaMBaHNA
CIMCOK—-apI'yMEHTOB—BHPAXEHUNM , BHPaXeHUe-NIPUCBAUBAHUS

KOHCTaHTa:
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IeJjlagd—KOHCTaHTa
CVIMBOJIbHaA—KOHCTAHTa
KOHCTaHTa-C-IlJlaBanlel—TouKOoM
KOHCTaHTa-IlepedncJIeH1Ee
Hwxe npuBomuTcs rpaMmaThKa si3bIKa MPENpoleccopa B BHIAE NMEPEUHS
CTPYKTYp YIPABISIOMMX CTPOK. JUJISI MEXAaHUYECKOTO MOJYYECHHUS MPOrPaAMMBbI
rpaMMaTUYECKOTro pa3zdopa OHa He roauTcs. ['paMMaTvka BKJIIOYAET CHUMBOJI
TEKCT, KOTOpPBI O3HA4aeT TEKCT OOBIYHON TMporpaMMbl, O€3yCIIOBHBIC
VIPABIAIOLIME CTPOKM IIpempoleccopa M €ro 3aKOHYEHHBIC YCIIOBHBIE
KOHCTPYKIIHMU.
YIIPABJISAIOLIASA-CTPOKA:
#define wmmeHTHUPMKATOP MNOCJIEIOBATEJIEHOCTE-JIEKCEM
#define mnenTupmraTop ( MOECHTUGUKATOL, ...,
MOEHTUPUMKATOP) I[IOCIENOBATEIEHOCTE-JIEKCEM
#undef npeHTHOMKATOP
#include <wumsa-garina>
#include "uma-gariza
#include nocisienoBaTEIEHOCTE-JIEKCEM
#line xoHcTaHTa "MpeHTHpmKATOD"
#line xoHcTaHTa
flerror nocremoBaTENIEHOCTE—JIEKCEMueos
#pragma nociegoBaTEIBEHOCTE—JIEKCEMyeos
#
YCIIOBHAA-KOHCTPYKIHUS-IIPENPOLIECCOPa
YCJIOBHASI-KOHCTPYKUUSA-TIIPEIPOLIECCOPA:
if-crpoka Tekcr elif-vacTm else-yacTbu..s #endif

if-cTpoka:
#if KOHCTAHTHOE-BEIPAXEHME
#ifdef npeHTHUKATOP
#ifndef wuneHTHOMUKATOD

elif-yacrTu:
elif-cTtpoka TexKCT
elif-yacTieos

elif-crpoka:
#elif KOHCTAHTHOE-BRPAXECHUE

else-vyacrs:
else-cTpoka TEKCT

else-cTpoka:
flelse
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IMPUJIIOKEHHUE 3

Ipumeuanue. [lonHvlil nepeuensb 8cex KOMNOHEHM UX CEOUCME, MEeMOO08

u opyeue euovl ampubymuxu npusoosmcs ¢ Help C++ Builder, 30eco

npueodww ucnoJjibsyemosle HamMu KOMNOHeHN1bl U HEKONopble ceoticmaa.

Label (Bknagka Standart knace TLabel) . KomnoHneHT npenHasHadeH ais

BbIBOJIa TEKCTa Ha MoBepxHOCTh (popmbl puc. [13.1. CBoiicTBa KOMIIOHEHTA,

HEKOTOphIE M3 KOTOPHIX mTpeacTaBieHbl B Tadn. [13.1, ompemenstor Bua u

PAaCIIOJIOKCHUC TCKCTA.

Standard ]

h OEF S ARMEwr 6 P E

a5

i Label

Puc. I13.1. Komnouent Label

CsoiicTtBa xomrtoneHTa Label
Tabmura I13.1

CBoiicTBO Onucanne

Name Nwms kommorenTa. Mcrnonb3yercs B mporpaMMe JUisl TOCTyIa K KOMIIOHCHTY U
€ro CBOMCTBaM.

Caption OTo0OpakaeMblii TEKCT.

Left PaccrostHuie OT JIeBOM rpaHuUIIbI TIOJISl BBIBOJIA JIO JICBOW TPAHUIIBI (DOPMBI.

Top PaccrostHre 0T BepXHEH rpaHUIIBI IOl BBIBOJA JIO BEPXHEW IPaHUIBI (DOPMEIL.

Height BricoTa 1mosist BEIBOIA.

Width [IIupuHa 1oJist BEIBOJA.

AutoSize [Tpu3Hak TOro, 4TO pazmMep MoJIs OMPEILIIICTCS €ro CONEPIKUMBIM.

WordWrap | IIpu3Hak TOro, 4To CJI0Ba, KOTOPbIE HE TOMEIIAIOTCS B TEKYIIIEH CTPOKY
aBTOMATHYECKH MEPEHOCSTCS Ha CIEIYIONIYIO0 CTPOKY (3HAaUeHUE CBOICTBA
AutoSize nomkuHo ObITH false).

Alignment | Bamaer cioco0® BeIpaBHUBAHMS TEKCTa BHYTPHU OIS, TEKCT MOXKET OBbITh
BBIPOBHEH 110 JIeBoMY Kpato (taLeftJustify), mo nentpy ( taCenter) unu no
npaBomy kparo (taRightJustify).

Font HpudT, ncnonb3yeMslii st 0TOOpaskeHUs TEKCTA.

ParentFont | Ilpu3Hak HaciaenoBaHUS KOMIIOHEHTOM XapaKTepUCTHK HipudTa GopMbl, Ha
KOTOPOI HaXxOIUTCS KOMIIOHEHT. Eci 3HaueHue paBHO true, TO TEKCT
BBIBOJIUTCS IPU(TOM, YCTAHOBJICHHBIM JIJIs1 (DOPMBI.

Color I[BeT doHa 06IACTH BBIBOJIA TEKCTA.

Transparent | Yopasnsier oroOpakenueM ¢poHa 00JacTH BBIBOAA TeKCTa. 3HaueHue true
JiemaeT 00J1acTh BBIBOJIA TEKCTA MPO3pavHOi (00JacTh BBIBOIA HE
3aKpalIuBaeTCs BETOM, 3aJaHHbIM cBoiicTBOM Color).

Visible ITo3BossieT CKpBITH TeKCT (false) wim caenath ero BUAMMBIM (true).

Button (Bkaaaka Standart, kaace TButton). Kommonenra
MPEICTaBISIET cO00M KOMaHIHYIO KHOTIKY (puc. [13.2). CoiicTBa

KOMIIOHEHTA IpuBeieHb! B Ta0. [13.2.
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Standard ]

h OF & A Ewr 0 "= g
Puc. I13.2. Komnonent
CaoiicTBa komMIioHeHTa Button
Tabnuna I13.2
CBoiicTBO Onucanne
Name WMs koMnoHEeHTa, OOBIYHO KCIIOJIB3YETCS B MpOrpamMme JUIsl TOCTyma K
KOMITOHEHTE, K €T0 CBOMCTBAM
Hannuch Ha KHOIIKE - 3aroyioBok (ANSiString), eciu nepen HEKOTOPhIM
Caption CHMBOJIOM B 3aroJIOBKE ITOCTaBUTh aMIiepcany - &, CHMBOJI MO TYEPKUBACTCS,
CTAHOBUTCS rOpsiYeH KJIABUILIEH.
Left PaccrostHre OT JIeBOI rpaHMIIBI KHOIIKY JIO JIGBOM IpaHMIIBl ()OPMBI.
Top PaccrostHre OT BepXHE# rpaHUIIbl KHOIIKH JIO BEPXHEH IPaHUIbI (DOPMEI.
Height BeicoTa KHOTIKH.
Width IluprHa KHOIKH.
Visible ITo3Bonsiet ckpwITh KHOMKY (false) wiu caenats ee BUAUMOIN (true).
[Tomckaska — TEKCT, KOTOPBINA MOSBISICTCS PSAIOM C YKa3aTeJIeM MBI TTPU
Hint MO3UIIMOHUPOBAHUH YKa3aTelsl HA KOMaHIHOW KHOMKE (17151 TOr0, 9YTOOBI TEKCT
TTOSIBUJICS, HAJI0, 9TOOBI 3HaYeHHe cBoiicTBa ShowHint Obuto true).
ShowHint Pazpemaer (true) mim 3anpemniaer (false) oroOpakeHue MOICKa3KK MpU
MTO3UIIMOHUPOBAHUH YKA3aTesl HA KHOIIKE.
Font [To3BossieT ycTaHOBUTH WIPH(T, pa3Mepsl, U APYyrue aTpuOyThl mpudTa
TabOrder Yka3bIBaeT MO3UIMI0 KOMIIOHEHTHI B CITUCKE, ONPEAETSeT MOPSII0K
MEePEKITFOUCHUs (POKYca MEX Ty KOMIIOHCHTAMHU
TabStop Omnpezenser BO3MOKHOCTh JOCTYIA MOJIb30BATENS K KHOIKE C IIOMOIIBIO
KIaBumm Tab.
[IpusHak goctynHOCTH KHONKMU. Eciu 3HaueHue cBolcTBa paBHO true, To
Enabled KHOIIKa jocTynHa. Eciu 3HaueHue cBoiicTBa paBHo false, To kHomka

HEJIOCTYITHA — HAMPUMED, B pe3yJbTarTe Ieryka Ha kHornke, coobitue Click He
BO3HHUKAET

Edit (Bknagka Standart kaace TEdit) . KommoneHT npejacrasiser co0oit

moJie BBOJA-peAAKTUPOBaHUS CTpoku cumBoyioB (puc. I[13.3). CaoiicTBa

KOMITOHEHTa Tpe/icTaBieHsl B Ta0. [13.3.

Standard -_
h OF &AM e wmr 0o EE@ae"[E] | H
Puc. 113.3. Kommonenr Edit
CaoiicTBa komnonenTa Edit
Tabmmma I13.3
CBoiicTB Onucanmue
o
Name HMs KOMIIOHEHTA, 061;1';11{0 WCIIONIB3YETCs B IPOrpaMMe JIJIsl JOCTYyTa K
KOMIIOHEHTE, K €0 CBOMCTBAM
Text TekcT, HaxoAsMICA B TI0JIE BBOJA U PEAAKTHPOBAHUS.
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Left PaccrosiHue OT J1eBOM IpaHMITBl KOMITOHEHTA JI0 JIEBOM TpaHUIIbl (hOPMBI.

Top PaccrosiHue oT BepxHeil rpaHuIlbl KOMIIOHEHTA JI0 BEPXHEH rpaHuIlbl (JOPMBI.

Height BbicoTa KOMIIOHEHTA.

Width uprHa KOMIIOHEHTA.

Font [pudt, ncronb3yemsplil 11 0TOOpaKEHUS TEKCTA.

ParentFo | IIpu3nak HaciegOBaHUS KOMIOHEHTOM XapaKTEPUCTUK MIPUPT a GOpMBI, Ha

nt KOTOPOH HaXOIHUTCsl KOMIIOHEHT. Ecii 3HaueHue paBHO true, TO TEKCT
BBIBOAMTCS IIPH(TOM, YCTAHOBICHHBIM U 51 ()OPMBI.

Color L{BeT hpona obmacTu BEIBO/IA TEKCTA.

Visible [To3BosieT CKpbITh TEKCT (false) mim caenars ero BUAUMBIM (true).

CGauge (Bkaagka Samples kinace TCGauge). KomroneHT npeiHa3HaueH

TUTSI OTOOpaXEHUS X0/1a TIPOIIECCOB B BHJIC JTMHEHKU, TEKCTA WU CEKTOPHON

nuarpammel (puc. [13.4). CBolicTBa KOMIIOHEHTA TIpeAcTaBiaeHbI B Ta0m. [13.4.

Samples ]

b —=HERFHsERH 9

i CGaugei
Puc. [13.4. Komnonent CGauge

CgorictBa komnonenta CGauge
Tab6mmma I13.4

CBoiicTBO Onucanue
N Wmst koMITOHEeHTa, 0OBIYHO UCTIONB3YETCS B IPOTpaMMe IS TOCTyTa K
ame KOMIIOHEHTE, K ero CBOMcTBaM
MaxValue MaxkcumanbHOe 3HaUYeHHE MO3UIMH, KOTOPOE COOTBETCTBYET 3aBEPIICHHIO
0To0paXkaeMoro npoiecca.
MinValue HauanpHoe 3HaueHHME O3HIINU, KOTOPOE COOTBETCTBYET HaYaIly
oTo0pakaeMoro npoiecca.
[To3unus, KOTOPYr0 MOKHO 3a/1aBaTh [0 Mepe NPOTEKaHUs Mpoliecca, HauuHas
p co 3HaueHust MinValue B Hayase mpornecca U KoH4ast 3HaueHneM Max Value B
rogress KoHIle. Eciii MUHUMalTbHOE ¥ MaKCUMAJIbHOE 3HAYECHHUST BHIPAKEHBI B
MPOIEHTAX, TO MO3ULIUS — ATO MPOLIEHT 3aBepIIEHHON YacTH Mpolecca.
ForeColor | LiBet 3amonHeHusI.
ShowText | TekcroBoe H300pakeHHE MPOILIEHTA BHITIOHEHUS HAa (JOHE THarpaMMBbl.
Tun guarpammsl: gkHorisontalBar — ropusonTansHas nonoca, gkVerticalBar —
Kind BepTUKaJbHas mojioca, gkPie — kpyrosas auarpamma, grNeedle — cextopHast
nuarpamma, gkText — oToOpakeHHe TEKCTOM.

Chart (Bkaaaka Additional knace TCGauge). KomnoneHT siBnsieTcs
MIaHEJIbI0, Ha KOTOPOI MOXKHO CO37aBaTh Auarpammbl U rpaduku (puc. 113.5).

CBoiicTBa KOMIIOHEHTA MpecTaBiIeHbI B Ta0:. [13.5.

Additional |

r wIRERLe ERA+ARDEENEeE -

Chart]

Puc. I13.5. Kommonent Chart
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CaoiictBa komnonenra Chart
Taomuma I13.5

CBoiCTBO

Onucanue

Name

NMst kOMIIOHEHTa, OOBIYHO HUCIIOJIB3YETCS B IIPOTpaMMe IS JIOCTYIIA K
KOMITOHEHTE, K €ro CBOICTBaM

AllowPanning

Omnpenenser BO3MOXXHOCTb [10JIb30BATENS IPOKPYUUBATH HAOIIOJaEMYIO
4acTh rpaduka BO BpeMs BBIIIOJHEHUS, HAKUMAsl IPABYIO KHOIIKY MBbIILH.
Bo3moskabie 3naueHus: pmNone — MpoKpyTKa 3anpernieHa, pmHorizontal,
pmVertical nim pmBoth — pa3permiena coOTBETCTBEHHO MPOKPYTKA TOJIBKO
B FOPU30HTAJILHOM HAIIPaBJIEHNUH, TOJIBKO B BEPTUKAJIBLHOM UJIM B 000HX
HaIIPABJICHUSX.

Ilo3BoJIsIeT MOIB30BATENIO0 U3MEHSITE BO BPCM: BBITTOJIHCHUA Macitad

AllowZoom n300pakeHus, BbIpe3ast (parMeHThl AUarpaMM Wid rpaduka Kypcopom
MBIIIH.

Title 3aroJ0BOK AHarpamMMmel.

Foot [Moamuce nmox nuarpammoii. [To ymonuanuto orcyrcTByet. TekcT noamnucu
ONPEAEIISIETCS MOJ CBOMCTBOM Text.

Frame Ompenensier paMKy BOKPYT THarpaMMel.

Legend Jlerenia tuarpamMMbl — CIIMCOK 0003HAYECHUH.

View3d Pa3zperraeT nim 3anpeniaetr TpeXMepHOe OTOOpaKEHUE THarpaMMBl.

Visible ITo3BomnsieT ckpbITh KOMITOHEHT (false) nnm caenatp ero BUIUMBIM (true).

ComboBox (Bkmagka Standart kmace TComboBox).

Kommnonenr paer

BO3MOKHOCTh BBECTH JaHHbIE BBIOOPOM M3 CIMCKAa WM IMyTeM Habopa Ha
KJIaBuaType B mnojie penaktupoBaHus (puc. [13.6). CoiicTBa KOMIOHEHTa

npejacTaBieHsl B Taou. [13.6.

Standard ]

h EEF & AR 2wk ® S

=0

CameBaxl

Puc. I13.6. Kommorent ComboBox

CsoiictBa komrmoHeHTa ComboBox

Ta6uumna I13.6
CBoiicTBO Omnucanue
N WMst KOMIIOHEHTa, OOBIYHO UCIIOJIB3YETCS B POrpamMMe JUIsl 1oCcTyna K
ame KOMIIOHEHTE, K €r0 CBOMCTBAM
Text TekcT, HaxoAA1MIiCs B 1OJI€ BBOJA/PEJaKTUPOBAHHUS.
Items DJIEMEHTHI CIIMCKA — MAaCCUBA CTPOK.
Count KosngecTBo 31€MEHTOB CIHCKA.
ItemIndex Howmep snemenTa, BeIOpaHHOTO B crivicke. Eciii HU OJTMH 13 3JIEMEHTOB
He ObUT BEIOpaH, TO 3HaYEHHE CBOICTBA paBHO —1 (MUHYC O/IMH).
Sorted [Tpu3Hak HEOOXOUMOCTH aBTOMATUYECKOM COPTUPOBKH (true) crucka
nocje J00aBJIeHHUs] 0YepeTHOr0 HIEMEHTA.
DropDownCount | KonmrgecTBo 0TOOpakaeMbIX 3JIEMEHTOB B PaCKpPBITOM crivicke. Eciu
KOJINYECTBO JIEMEHTOB crrcka 6osbiue, yem DropDownCount, To
NOSIBJISIETCS BEPTHKAIbHAS [10JI0CA POKPYTKHU.
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Font [pudT, ucnonb3zyeMblit 1151 OTOOpaKEHUS SJIEMEHTOB
CTIMICKA.

GroupBox (Bkmagka Standart kmace TGroupBox). KommoneHt
IpeACTaBIsIeT CO0OM KOHTEHHEp ¢ paMKOM M HAIANUChIO, OOBEIUHSIOUINN
Tpynmy ympasisionmx komrnoHeHToB (puc. I13.7). CpoiicTBa KOMIIOHEHTa
npeacTaBieHsl B Taou. 113.7.

Standard]
h BT S AME wr 6 S |E | FH
.Gl’u:uumecI

Puc. I13.7. Komnonent GroupBox

CgoiictBa komroneHTta GroupBox
Ta6ymma I13.7

CBoiicTBO Onucanue

Name WMs koMIIOHEHTa, 0651th0 UCIIOJIB3YETCs B IPOrpamMme Jisl JOCTYIa K
KOMITOHEHTE, K €r0 CBOMCTBaM

Caption 3aroJ0BOK KOHTEHHEpA.

Color L{BeT manemu.

Font [MpudTt nns orobpakenus 3aronoska. «[1o ymomyaHuio» ucnonb3yercs

KOMITOHEHTaMH HaxOJIIUMUCS B KoHTelHepe. [Ipu HeoOxoauMocTu mpudt
KOMIIOHEHTOB B KOHTEHHEPE MOKHO U3MEHUTD.

Image (Bkamagka Additional kmace TImage) . Kommonent
oToOpakaet rpadguueckoe n3o0paxeHue u odecrneynBaeT paboTy ¢ HUM (pHC.
I[13.8). CpolicTBa KOMIIOHEHTA TpeAcTaBieHbl B Ta0u. [13.8.

Additional |
o f R A U EHEH AR S BEE
Jimage]

Puc. I13.8. Komnonent Image

CaolicTBa KOMITIOHEHTa Image
Tabmuna I13.8

CBoiicTBO Onucanue

Name Nwms komnonenTa. Mcnosb3yercs B mporpaMmMe Uit JOCTyra K KOMIIOHEHTY
U €ro CBOMCTBAM.

AutoSize VYka3bIBaeT, U3MEHSETCS JIM aBTOMATUYECKU pa3Mep KOMIIOHEHTA,
MOJICTPANBAsICh O] pa3Mep U300pakeHusl.

Canvas Omnpenensier MOBEPXHOCTh (XOJICT, KaHBY) JUIsl PUCOBAHMUSL, JUIS HAJIOKEHUS

JpYT Ha JApyra HECKOJIbKUX H300paxeHuil. JlocTynmHo TOIbKO, ecliu B
cBoiicTBe Picture XxpaHutcs GUTOBast MaTpHIIA.

Center Yka3bIBaeTcs, TOJDKHO T M300paskeHre IIEHTPUPOBATHCS B TIOJIE
KOMITOHEHTA, €CJIA €T0 pa3Mepbl MEeHbIIEe pa3MepoB mosist. [Ipu 3HaueHnn
false m3o00pakeHue pacrmoyaraeTcs B BEpXHEM JIEBOM YTy 1osist. CBOWCTBO
HE JeicTBYyeT, ecnu AutoSize ycraHoBiieHO B true wiun Stretch ycranoBieHo
B true u Picture coepKuT He MUKTOTPAMMY.
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Picture Omnpenensier oToOpaxkaeMblii rpaduyeckuii 00beKT. MOXKeT 3arpykarbes
IPOrpaMMHO MJIM BO BpeMs POEKTHpOBaHus ¢ momoinkto Picture Editor.

Stretch Yka3bIBaeT, TOJKHBI JIU H3MECHATHCS pa3Mepbl H300pakeHUs, MOATOHSSACH
10 pa3Mepbl KOMIIOHEHTA. Y UTHTE, YTO U3MCHEHUE Pa3MEpOB H300paKeHHUs
MPUBEJIET K €ro NCKAKEHHIO, €CJIM COOTHOIICHUE CTOPOH IrpapruuecKoro
o0BekT Image He oMHaKO.

Transparent | Yka3bIBaeT, 10JKEH JId ObITh IIBET OHA N300paKEHUS TPO3PAYHBIM,
9TOOBI CKBO3h HETO OBLIIO BUTHO HIDKEJICKAIIECE U300paKCHHE.

PageControl (Bkaaaka Win32 kiaacc TPageControl) . Kommnonent
NpeCTaBiIsieT Cco00i  MHOTOCTPaHWYHYIO TIaHeNb, KOTOpas TO3BOJSET
SKOHOMUTH TPOCTPAHCTBO OKHA TPHJIOKCHUS, pa3MelIasi Ha OJJHOM M TOM JKe
MecTe CTpaHHIlbl pa3Horo coaepxanus (puc. [13.9). CpoiicTBa KOMIIOHEHTa
npeactaBieHsl B Tabm. 113.9.

Win3z |

i - J.d::_ IIIIIII i j‘,moé ﬁjﬁ;:;,_lil_‘ .gdib ‘
7PageControll

Puc. [13.9. Komnonent PageControl

Coiicta kommnonenta PageControl
Tabnuna [13.9

CBoilicTBO Onucanue

Name Nms kommoneHTa. Mcrosb3yercs B mporpaMmme JUist I0CTYIa K KOMIIOHEHTY U
€ro CBOMCTBAM.

Style Omnpenensier CTHIb 0TOOpaKEH!Us] KOMIIOHEHTA.

MultiLine Omnpenensier, OyAyT JH 3aKJIAJKN pa3MEIIaThCs B HECKOJIBKO PSAIOB, €CIIH BCE

OHU HC NOMCHIAIOTCA B OAWUH PsA.

TabPosition | Onpenenser MecTo pacnosoKeH s IpIbIYKoB: tpBottom — BHU3Y, tpLeft — ciesa,

tpRight — ciipaBa u tpTop — BBepXy KOMITIOHEHTA.

TabHeigh BricoTa 1 mmpuHa SPIBIYKOB 3aKJIAJ0K B TTHKCEaX.
TabWidth

ActivePage VMst akTUBHOM CTpaHUIIBL.

PageCount KonmgecTBo cTtpanu.

PaintBox (Bkaagka System kmacc TPaintBox). Kommonent
npenIHa3Ha4YeH TUTSE pUCOBaHUSA HEMOCPEICTBEHHO Ha KaHBE
npuBO3HUKHOBeHUU coObiTUs OnPaint (puc. I13.10). CBoiicTBa KOMIIOHEHTa
npeacTasieHsl B Tad:. 113.10.

System |

[y ﬂ@mz? LEI_ _:

Paintani

Puc. I13.10. Kommonent PaintBox

CaorictBa komnoneHnTa PaintBox
Taomuua I13.10

\ CBoiicTBO Onucanue
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Name Wms komnonenTa. Vcnonb3yercs B mporpaMMe Ui JOCTyIa K KOMIIOHEHTY U

€r0 CBOMCTBaM.

Align Omnpexensier cnoco0 BeIpaBHUBAHUS KOMIIOHEHTA BHYTPU KOHTEHHeEpa.
Canvas Onpenensier NOBEPXHOCTH (XOJICT, KaHBY) JUIsl PUCOBAHMSL.
Color I[BeT 3aKkpacku 3aMKHYTHIX (QUTYD.

Panel (Bkaaaka Standard kaace TPanel) . Kommonent npeacrasuser

co0oii KoOHTeHHep A1 Ipyrux KomnoHeHToB (puc. [13.11). Moxer
UCIIOJIb30BAThCS TaKXKe JUisl 0ToOpaxeHus: Tekcrta. CBoiicTBa KOMIIOHEHTA

npeacTasieHsl B Tao. 113.11.

Standard ]

h BE AWM Ewr @ @ =] | H

Panel

Puc. I13.11. Komnonent Panel

CaorictBa komnoneHnTa Panel
Taomuma I13.11

CBoiicTBO Omnucanue

Name Nms komroneHTa. Mcnomnp3yercs B mporpaMme Juist 10CTyIa K
KOMIIOHEHTY M €0 CBOMCTBAM.

Caption OtoOpakaeMblif TEKCT.

AutoSize [Tpu3Hak TOro, 4TO pa3Mep NaHENH MOJACTPANBACTCS MO PAa3MEIICHHEIC B
Hell KOMITOHEHTHI.

Alignment 3amaer crioco0 BEIPaBHUBAHUS TEKCTA BHYTPHU OIS, TEKCT MOXKET OBITh
BBIPOBHEH 110 JIeBoMY kpato (taLeftJustify), mo nenrpy (taCenter) unu mo
npaBomy kpato (taRightJustify).

Bevellnner Omnpenensier yrorenasiit (bvLowered), Bermykubtit (bvRaised) niu
wiockuit Buj (bvSpace) BHyTpeHHeH 9acTH KOMITOHEHTA.

BevelOuter Omnpenensier Beinykiblil (bvLowered), yromiennsiii (bvRaised) v
riockuit Bua (bvSpace) obpamiieHust KoMoHeHTa. 3HaueHue bvNone
COOTBETCTBYET OTCYTCTBHIO OOpaMIICHUSI.

BevelWidth | Onpenenser mmpuny oOpamieHHss KOMIIOHEHTA B ITUKCETax.

BorderStyle | Yka3piBaer, orpaHHuY€Ha JIM KJIMEHTCKast 007acTh KOMITOHEHTA OJMHAPHOM
OOpIIOPHOI TMHUEH.

BorderWidth | Paccrosinue B mukcenax Mexy Hapy>KHOH U BHyTpEHHEH KpOMKaMHu
oOpamIieHusl.

Color L{BeT manenu.
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IMPUJIOKEHHUE 4
Metoabl kjacca tcanvas. Jlro0as KapTUHKA, 4YepTeX WIM CXeMa

MO’KHO paccMaTpUBaTh, KaK COBOKYIHOCTh T'pauyeCKUX MPUMHUTHUBOB: JIMHUM,
OKpY)KHOCTEH, Jyr H JApyruX OCHOBOHNOJAramomux  ¢uryp.
BreruepunBanue rpaduueckux NOPUMUTUBOB Ha TIOBEPXHOCTH ((POpMBI WM
Image, PaintBox)
COOTBETCTBYIOIIMX METO/IOB K CBOMCTBY Canvas 3T0i HOBEPXHOCTH.

TOYEK,

KOMIIOHCHTOB OCYIICCTBIIACTCA IMPUMCHCHUEM

MeTtob1 prcoBaHus TpaUIECKUX TPUMHUTHBOB

Ta6muna I13.1.

Merton Onucanue

TextOut(x, Y, S) BBIBOIUT CTPOKY S OT TOUKH C KOOpAMHATAMHU (X, V).

Draw(X, vy, b) BEBIBOIUT OT TOYKHM € KOOpAMHATaMH (X, y) OUTOBBIH 00pa3 b.
LineTo(X, y) BrruepunBaet JIMHUIO U3 TEKYIIEH TOYKH B TOUKY C YKa3aHHBIMH

KoopauHaTtamu. Buj imHuM onpenenser csorcTso Pen.

MoveTo(x, y)

IIepememaer yka3areinb TEKYLIEH TOYKU B TOUKY € YKa3aHHBIMU
KOOpJAMHATaMHU.

PolyLine(pl)

BrruepunBaer tomanyto nunuto. KoopauHaTsl Touek neperuda
3agaet napametp pl — maccuB cTpykTyp Tuna TPoint. Ecin
NEPBbIM U NOCIETHUN JIEMEHThI MacCHBa OJIMHAKOBBI, TO OylIeT
BBIYEPUYECH 3AMKHYTBIA KOHTYp. By JInHUM OonpeaesseTr CBOMCTBO
Pen.

Polygon(pl)

BrruepunBaeT 1 3aKkpalmBaeT MHOrOyrosibHUK. KoopaunaTs!
YTJIOB 33/1aeT mapametp pl — maccuB cTpyktyp tina TPoint.
[epBblii 1 OCIETHUM JIEMEHTHI MacCHBA JOJDKHBI OBITh
OJIMHAKOBBI. Bux rpanuie! onpeznenser cBoiictso Pen, nBer u
CTHJIb 3aKPAaCKH BHYTpEHHeHN o0nacTu — cBoicTBO Brush.

Ellipse(x1, y1, X2,
y2)

BrruepunBaet aiuIc, OKpyKHOCTb Ui kpyr. Ilapamerpst x1,
yl, X2, y2 3amarot pasmep HpsIMOYTOJIbHHKA, B KOTOPBIN
BIUCHIBAETCS JJUTUNC. Bu nuHum onpenenser cBoOMCTBO Pen.

Arc(x1, y1, x2,y2,
X3, y3, x4, y4)

Brruepuusaer ayry. [lapamerpsl x1, y1, X2, y2 onpenenstor
AJUTUIIC, U3 KOTOPOT'O BhIpE3aeTcs Ayra, napaMmerpsl X3, y3, x4 u
y4 — KOOpIMHaThl KOHIOB yTH. Jlyra BelYepUnBacTCs MIPOTUB
4acoBOH CTpesKH OT TOUkH (X3, y3) k Touke (x4, y4). Bun nunun
(rpanuIsl) onpezenseT cBoiictBo Pen, nBeT u crnoco0 3akpacku
BHYTpeHHel obnactu — cBoicTBO Brush.

Rectangle(x1, y1,
X2,y2)

BrruepunBaer npsmoyroiasHuk. [Tapamerpsr X1, y1, x2 n y2
3a/1al0T KOOPJMHATHI JIEBOI'O BEPXHET0 U MPAaBOTr0 HIXKHETO YIJIOB.
Bun nunuu onpenensietr cBoicTBO Pen, 1BeT U crocob 3akpacku
BHYTpeHHel o0nactu — cBoicTBO Brush.

RoundRec(x], y1,
x2,y2 x3,y3)

BrruepunBaeT npsAMOYTroJbHUK CO OKPYIJIEHHBIMH YTJIaMU
napameTpsl X1, yl, X2 u y2 3a1a10T KOOpJIMHATHI JIEBOI'O BEPXHETO
U IIPaBOI'O HUXKHETO YIJIOB, X3 U y3 — paanyc okpyriaeHus. Bun
JIMHUHU OTIpeJiesIeT CBOMCTBO Pen, BET U crtocod 3akpacku
BHYTpeHHeH 00s1acTu — cBoiicTBO Brush.
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