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Jlexnus 1
AJNITOPUTMU3ANIUSA BHIYUCINTEIbHBIX 32/1a4.
O0mmue ceegenus o s3pike C++

e jekunu. M3ydeHre OCHOBHBIX IIOHATHNA U KOHCTPYKLUN CXEM aJITOPUTMOB.
N3yuenue andasuta si3pika C++. TUIBI JaHHBIX, KIIOYEBbIE CI0BA, UAECHTU(PHUKATOPHI, 00bABICHHUE
IIEPEMEHHBIX U KOHCTAHT B IIPOTPaMMe.

OcHOBHbBIE BONIPOCHI JICKIIHH
1. Beenenue.
2. OCHOBHBIE MOHATHS U ONPEICICHUS IPH aITOPUTMU3ALINY 33/1a4.
3. Ilpocthie onepanuu U UX 0a30BbIE KOHCTPYKIUH.
4. CocTaBHBIE ONIEpPALUU U UX 0a30BbIE KOHCTPYKIIHH.
5. Buzpl anroputmos.
6. Angasut s3pika C++.
7. KitoueBsle clioBa, UACHTU(UKATOPBI, KOMMeHTapuu B C++.
8. Tumnbl naHHbIX B sA3b1Ke CH+.
9. OObsBIEHUE NTEPEMEHHBIX U KOHCTAHT B C++.
10. JIuTepansl u aApyrue TUNbl JaHHbIX B C++.

1. Beegenue

Anroputmudeckuil 36k C++ - 3TO OAMH 3 OCHOBHBIX $I3BIKOB ITPOTPAMMHPOBAHHS, KOTOPBIN
Ha3bIBACTCS OOBEKTHO-OPUEHTUPOBAHHBIM 53bIKOM. [IpudmHa Takoro HazBaHus OyJIeT paccCMOTpEHa B
cnenyromux yekiusx. C++ Oyner u3ydarbCs HaMU B COCTaBe mporpammHoro rnakera Microsoft Visual
Studio 2010 kak Visual C++ 2010. fA3pik C++ mo3BosisieT pemiatb MHOXKECTBO 3a7ad — OT IMPOCTBIX
IIKOJIBHBIX 33aHUH 70 CIOKHEHIINX 3a/1a4 SACPHOHN (DU3UKH U KOCMHYECKHX UCCIICIOBAHUI.

B nmanHOM Kypce OyaerT M3ydaTbCsi CMHTAKCHC, CEMAaHTHKAa M TEXHHKAa NPOTPaMMHPOBAHMS Ha
s3pike  C++. [lpuBeneHo OOJNBIIOE KOJMYSCTBO MPOTpaMM, WLTFOCTPUPYIONIMX BO3MOXKHOCTH U
0COOEHHOCTH si3biKa CH++.

KoHcnekT Jekuuil mpeaHasHavyeH Ui TOJNYy4YeHHs CTYISHTaMH B XOJ€ H3Yy4eHHs y4eOHOMH
IMCUUIUIMHBI «BBrYnciInTenbHas TEXHUKA W IIPOTPAMMHUPOBAHUEY TEOPETHYECKUX HABBIKOB IPHMEHEHUS
s3bika C++ TIpW pellieHUH TPHUKIIAJHBIX 33]a4 Ha KOMITBIOTEPE, a TAK)Ke B KAueCTBE BCIIOMOTATEIbHOM
JUTEPATYpPHI IPU KYPCOBOM M JAUTUIOMHOM TPOEKTHPOBAHUH Ha CTAPIINX Kypcax.

Kpome TOro, KOHCIEKT JEKIIMA MOXXHO WCIOJIb30BaTh MPH U3YYCHUH JUCIUILTHHBI
«[IporpammupoBaHHe».

2. OcHOBHbIE OHATHSA H ONpeieJIeHUs] NPU AJITOPUTMHU3ALMH 33124

Jlnst periieHust 110001 3a71a4i HA KOMITBIOTEPE HEOOXOAUMO BBITIOJIHUTH CIICAYIOIINE ITAIbI:

1. Pa3paboTarte MaTeMaTHYECKyI0 MOAEb 337ayH, T. €. 1aTh MaTeMaTHUYecKoe ONucaHue OOBbeKTa
HCCIIE0BAHMM.

2. BeiOpatp mwin pa3paboTaTth MeTO/ peleHHs 3a/1auH.

3. CocTaBUTh AJITOPUTM PELICHUS 3aauu.

4. Ha o1HOM U3 A3BIKOB IPOrpaMMHUPOBAHUsS pa3paboTaTh MPOrpaMMy JUis PELICHUs 3a1a4H.

5. J10GUTHCS BBIMTOJIHEHUSI IPOIPaMMBI, YCTPaHssl BO3MOKHbIE OIIMOKH.

6. Ilpoananu3upoBaTh NOJTYYEHHBIA PE3yNbTaT U CAETIATh BHIBOIBI.

B nanHO# 1€k ocTaHOBUMCS MTOAPOOHEE HA COCTABICHUHN aJITOpPUTMA.

AJITOPUTM pelieHus 3aJa4M - 3TO CTPOrast ocIe10BaTeIbHOCTh ICHCTBUNA, KOTOphIE HEOOX0IUMO
BBITIOJTHUTH HAJl JAHHBIMH, YTOOBI MTOJIYYUTh UCKOMBIN pe3yabTaT (PEIIUTh OCTABIEHHYIO 3a/1a4y).

IIporpamma — 3T0 3anMCcaHHBIN HA A3bIKE IPOrPAMMHUPOBAHHUS AITOPUTM PEIICHUS 3a1a4H.

Kaxxapiif s13pIK MpOrpaMMHUpPOBAHUS WM aITOPUTMUYECKHM S3bIK SBJISETCS HAOOPOM CHMBOJIOB U
CJIOB, C TIOMOIIbIO0 KOTOPBIX MPOrPaMMHUCT 3alMChIBAET KOMaH bl (MHCTPYKIIMH) JUI KOMITbIOTEpa. 3aTeM
mporpaMMa Ha  SI3pIK€  MPOTPaMMHPOBAHUS  MEPEBOJUTCS  COOTBETCTBYIOIIEH  MporpamMMmoit
(KOMIUIIATOPOM) B MALITMHHBIA KO JUIA AaJbHEHUIIET0 BBIMOJIHEHUS KOMITBIOTEPOM.

JIro6oii pa3pabaThiBa€Mblil aITOPUTM JOJIKEH YAOBIETBOPATH CIEAYIOIUM TPEOOBaAHUIM:



1. OnpeneneHHOCTb — AITOPUTM HE JOJKEH JJOITyCKAaTh HEOAHO3HAYHOCTh TOJIKOBAHUS.

2. MaccoBOCTb — BO3MOXXHOCTh MCIIOJIb30BaHUS AJITOPUTMA IPHU PEIIEHUH MO00HBIX 3a/1a4.

3. Pe3yJIbTaTHBHOCTB — BBHINOJIHEHUE ACHCTBUII B COOTBETCTBUM C Pa3pabOTaHHBIM aIrOPUTMOM
JOJKHO IPUBOJUTH K MOITYYEHHIO HICKOMOI'O Pe3yJIbTaTa.

B nmporpamMmupoBaHHU HPUHATO AITOPUTM pEIEHHs 3aJadd M300paxarb B rpauuyeckoM BUJE.
[Tpu >TOM BCe omepanuy WM JEHCTBHS M300pakaloTcsi B BUAE OTIENbHBIX O5okoB. Kaxmoe neiictBue,
HalnpuMmep, BBOJ JaHHBIX, [1€4aTh JTOKYMEHTa U Jp., UMEET CBOE CTaHJApTHOE YCJIOBHOE 00O3HauYeHUe
(em. Tab. 1.1). Koudurypamus u pasmep OiokoB ompenenstorcss ['ocynapctBennbiM CTanmapTom
(T'OCTOM).

[locnenoBarenbHOCTh  JEHUCTBMM, HEOOXOAMMBIX [UId  peIIEeHHs IIOCTaBJIEHHOW  3ajauu,
n3o0pakeHHass B BHIe HaOopa CTaHIApTHBIX OMNEpAIMOHHBIX OJOKOB, Ha3bIBaeTCs OJIOK-CXeMOii
AJIrOpUTMA.

Taoauna 1.1 OcCHOBHBIE ONEPAIMOHHBbIE OJIOKH CXeM aJITOPUTMOB
Ne /m VcaoBHOE 0003HaUEHNE HaumenoBanue OmnmcaHne onepanun
1 ( ) Hayano, 3aBepenue Hayvanio u 3aBepuienue
aJIrOpUTMAa
2 [Ipouecc BrruncnurenbHas onepauus

WK UX COBOKYITHOCTb

[IpoBepka ycnoBus U BEIOOD
3 <> Pemenne JATbHEHINETO HANPaBJICHUS
mporiecca pemeHus

4 Mouduxarus 3aroyioBOK IIMKIIA, TPOBEPKa
YCJIOBUH ITUKJIA

5 JlarabIe BBoj MCcXOIHBIX HJAaHHBIX,
BBIBOJI JIaHHBIX U PE3yJIbTaTOB

Hcnone3oBanue paHee
6 Tunosoit npouecc CO3IaHHBIX alITOPUTMOB,
HOJNPOrpaMm, QyHKIHA

7 [Teuatp nOKymMeHTa BriBoa naHHBIX Ha MeyaTh
I

8 CoeauHUTEID Pa3peIB muHuMi noToka B
BHYTPHUCTPAHUYHBIN mpejenax 0JHON CTPaHUIIBI

9 CoeauHUTEID [lepenoc nuHUM NOTOKA HA
MEKCTPaHUIHBIN ZIPYTYIO CTPaHUIY

10 + Vsen CrnusiHUe JIMHUAN OTOKA

11 KomMmenTapuu OrnucaHue onepaunuoHHOro

0JI0Ka ¥ €ero 0COOEHHOCTEH

B 6110K-cxemax alropuTMOB OIEPALMOHHBIE OJIOKH COSAMHSAIOTCS APYT C APYTOM JIMHUSMH MOTOKA.
Jluaum noToka, HampaBJeHHbIE BHU3 M HAIPaBO MOTYT OBITh 0€3 CTPENIOK, YKa3bIBAIOIIMX HaIlpaBJICHHUE.



JInaun IMIOTOKAa, HaIlpaBJICHHBLIC BBEPX HIIM BJICBO 00s13aTeJIbHO AOJIDKHBI 3aKaH4YMBATLCA CTPCIKAMM.
bazoBrie KOHCTPYKIHUH pa3aC/IIIOTCA Ha IPOCTHIC U COCTABHBIC.

3. IIpocThie onepanuu u UX 6a30Bble KOHCTPYKIMHT
[Ipoctoe neiictBUe — 310 OHA oneparusi. OCHOBHBIE MPOCThIC ACHCTBUS CICIYIOIIHE:

- HpI/ICBaI/IBaHI/Ie;

- BBOI;

- BBIBO/I.

IpucBauBaHue — JCHCTBHE, B pPE3yJIbTaTe KOTOPOTO IEPEMEHHAs TMOJy4YaeT OINpPEACICHHOE

3HadeHue. OrnepanyoHHbI OJIOK MPUCBAMBAaHUS B CXEMax ajJrOPUTMOB 0003HAYAETCS CHMBOJIOM
“mporecc” (mpssMoyronbHUK) (puc. 1.1).

| | T

Y=X+2 Y Y=Inx+sin2

| [ —

Puc. 1.1. Onepanuonnsiii 610k IlpucBanBanue

B cepenune npsAMOYrojapHUMKAa 3alMChIBACTCS KOMaHAA WM HMMsS  IIepeMeHHOM. Ecmm
MaTEeMaTHYeCKOE BbIPAXKEHNE UMEET CIIOXKHBIN BHJI, TOTA 3alIMChIBACTCSI KOMMEHTApUi K OJIOKY.

BBoja — neiictBue, B pe3yibTaTe KOTOPOro IIEPEMEHHOM IPUCBANBAETCS HAYAJIbHOE 3HAYEHUE.
BoiBoj - felicTBUe, B pe3ysibTaTe KOTOPOI'O AAHHBIE BBIBOASTCS /IS OTOOPaXKEHHUS.

OnepanrioHHBI OJIOK BBOJA WJIM BBIBOJAa B CXEMaxX aJrOPUTMOB 0003HAYAETCS CHMBOJIOM
“mannpie” (mapamnenorpamm) (puc. 1.2). B cepenune cumBona cioBo Boa wium BbIBoA U B KpyIIbIX
CKOOKaxX MMs MEPEMEHHON WM HMPOCTO IMEPEUUCISIIOTCS UMEHA MEPEMEHHBIX, KOTOPbIE JOJKHBI OBbITH
BBEJICHBI.

BBox x a,b,c, x BriBog (Y)

Puc. 1.2. Oneparnonnsiii 610k BBox (BuiBoj)

Uccnenyem nporiecc pa3paboTKu anropuTMa MpOCTEHIIel MporpaMMbl Ha CIICAYIOIIEM IPUMeEpE.

Heo0xo1uMo BRIYHCIUTE CHITY TOKa | B HOBOTOAHEH THpIsSHAE, cocTosmen n3 n=50 3JIeKTPUIECKIX
namriodek compotuBieHueM =20 Owm kaxpgas. HMcmone3ys 3akoH Oma u ¢opMyny s pacdera
CYMMapHOTO COTPOTHBIICHHS TMOCIEI0BATEIBHOM IIEMH, COCTaBUM OJIOK-cxemy anroputma (puc. 1.3).
[lepen HagamoM pacyeToB BBOJAATCS 3HAU€HUs nepeMeHHbIX I, N, U. 3ateM naer onepanyoHHbIi 010K, B
KOTOPOM PacCUMTHIBAIOTCS O0IIIee COnmpoTHBIeHNEe TUPISHABI R u cuna Toka |. 3nadenue | BeiBoaUTCS.

C twwo )

BBox r,n, U

R=r*n=1000 (Om);
I=U/R=220/1000=
=0,22 (A)

BriBog |

( 3asepieHue )

Puc. 1.3. Briok-cxema anropurma orpeeeHus CHIbl TOKa B HOBOTOJIHEH IIEKTPOTHPIISTHIIE




4, CocTaBHbIE ONlepAllMU M UX 0a30Bble KOHCTPYKIMHU
CocraBHbI€ onepanuy COCTOAT U3 MPOCTHIX ONEpaLMil U YCIOBHUI UX BBIIOJIHEHUS U BKIIIOYAIOT:
- IPOXOKJCHHUE;
- BBIOOp MJTM pa3BETBIICHHUE,
- IOBTOPEHUE WU LIUKIL.
4.1. IlpoxoskaeHue — IOCJIEN0BATEIBHOCTh IPOCTHIX ONEPALUi, BBINOJIHIEMBIX OJHA 3a JAPYrou

(puc. 1.4).
| |

Omnepauus 1 BBox (X)
Onepauus 2 y=x+2
Onepauus N BriBoz (y)

a) 0)

Puc. 1.4. biiok-cxema cocraBHo# onepanuu IIpoxoxnenne:
a) oOmuit BUI; 0) mpuMep

4.2. Bpi0op (pa3BeTBIICHHE) — 3TO MPOXOXKICHUE 1O OJHOMY M3 JBYX BO3MOXKHBIX HAIpaBICHUI
aJITOPUTMA B 3aBUCHUMOCTH OT HEKOTOPOro ycioBus (puc. 1.5).

YciaoBue Her
(x>0)
Jla
Onepanus 1 Onepanus 2
(y=x+2) 2(y=5*x)

& |
<

Puc. 1.5. brnok-cxema cocraBHoil onepannu Beidop

ITpu BhIONIHEHNH onepanuu BuI00Op mpoBepseTcs, YAOBIETBOPSET JIM 3HAYEHHUE NEPEeMEHHON X
HEKOTOpOMY ycioBHio. Ecinu ycioBue BbllosHAETCS, TO mpousBoautcs Omnepaumsa 1 (HanpasieHue
notoka [la), B mpoTuBHOM ciydyae — Omepanusi 2 (Hampasienue Her). B 3aBucumoct 0T yciioBus
3amauun 0s10k Onepauus 2 MOXET OTCYTCTBOBATb.

3.3. IloBTOpeHue (LIMKI) — MHOTOKPAaTHOE BBIIOJIHEHHWE OJHON M TOH K€ MOCIIeA0BAaTENIbHOCTH
Onepanuii B 3aBUCUMOCTH OT HEKOTOPOTO yCIIOBUS.

ITonpo6HO naHHas onepanus OyAeT paccMOTpeHa B 6-if u 7-i NeKuusx.

5. Buabl a1ropurmMoB

Kak Obu10 OTMEYEHO BbILIE, AITOPUTM — 3TO IOCJIENOBATEIHLHOCTh OMNpEAENIEHHBIX JEHCTBUH,
BBINOJIHAEMBIX HaJl UCXOJHBIMHU JIaHHBIMHU JJISl PELIeHUs1 Kakoh-mubo 3amaun. [Ipu sToM mcnonb3yrorcs
pa3iauyYHbIe BUIBI MPOCTHIX U COCTaBHBIX omnepanuil (cM. pazzaen 3) uiu ux komOuHauui. B 3aBucuMoctu
OT BU/JIA OTUX OIIEpalU{ pa3INnyaroT CIEAYIOLIHE TUIIBI aJITOPUTMOB:

- TUHEHUHEIC,

- Pa3BETBIICHHBIC,

- IMKJIMYECKHE.



B JuHeilHOM aJIrOpuTMe JACHCTBHS BBIIOJHAIOTCS IIOCIENOBAaTEIIBHO OJHO 33 JPYTHM.
[Tpumepom JMHEHHOrO anropuTMa SBJISETCS JOCTATOYHO MpocTas OJIOK-CXeMa pelIeHHs 33aJa4H 110
OTIPEICTICHUIO JICKTPUICCKOTO COMPOTUBIICHUS HOBOTOHEN THPISHIHI (puc. 1.3).

Pa3BeTB/IeHHBII 1 NIMKJINYECKHIl AITOPUTMBI, UX OJOK-CXEMbl 1 OCOOCHHOCTH HCIOJIb30BAHUS
OyayT HaMHM pacCMOTpPEHbl HHXKE IPH M3Yy4YEHHH COOTBETCTBYIOIMX  OIEPAaTOPOB  sI3bIKa
nporpamMmmupoBanust C++.

6. AngaBut s3bika C++

B Tekcte Ha 51000M €CTECTBEHHOM S3bIKE Pa3MYarOT YEThIPE OCHOBHBIX TPYIIBI 3JEMEHTOB:
CHUMBOJIbI, CIIOBA, CIOBOCOYETaHHS U TMpeiokeHusd. [loo0HbIe >EeMEHTBl COACPKHUT U JHO0O0N S3bIK
MPOrPaMMHUPOBAHUS, TOJBKO CJIOBA HA3BIBAIOT JIeKCceMaMH (JIEMEHTApHBIMH KOHCTPYKIHUSIMU),
CIIOBOCOYETAHHUS - BHIPAKEHUSIMH, a IIPEIJIOKEHUS - ONepPaTOPaAMM.

AddaBuT s3pika - 3T0 6a30BBI HAOOp cuMBOJIOB. AndaBut si3bika C++ COCTOMT U3 JATHHCKUX
OYKB (IIPOIMUCHBIX U CTPOYHBIX ), apabCKuX MUQP, CICIHUATBHBIX U YIPABISIIONIAX CHMBOJIOB.

1. bykBoi - A, B, C, ..,ZaDb,c, ..,z

2. Qugpwr -0, 1, 2, ..., 9.

3. CnenuajbHble CHMBOJIBI HCIIOJNB3YIOTCS i OpraHU3alliu MPOIecca BBIYUCICHUUW W JUIS
nepeadyn KOMIHISTOPY ONPEISICHHBIX HHCTPYKIHiA (cM. Tab. 1.2).

Taoauna 1.2 ChnenmnajibHble CHMBOJIBI si3bIka C++
CumBoJI HaumenoBaHue CumBoJI HaumenoBaHue

: 3ansirast ) [IpaBas kpyrias ckoOka
Touka ( JleBas kpyrnas ckoOka

; Touka ¢ 3ansToit } [TpaBas ¢urypnasi ckoOka
JIBoeroune { JleBas purypHas ckoOka

? BonpocurenbHbli 3HAK < Menbiue

' Amnoctpod > bonbiie

! BocknunarensHblil 3HaK [ [IpaBas kBajgpaTHas cCKoOKa

| BeprukanpHas yepta ] JleBas kBaJgpaTHas CKOOKa

/ Jlpo6nasi yepra # Howmep

\ OOparHast poOHas yepTa % IporeHt

~ Tunsna & Amnepcas]

* 3Be3j0uKa N Jlornueckoe Her

+ ITmroc = PaBHO

- Munyc " KaBbruku

K cnemnuanbHbBIM CHMBOJAM OTHOCSITCS TakKe 3HAKM TpoOena, TaOymsaIuu, MepeBoja CTPOKH,
BO3BpaTa KapeTKH, HOBOW CTPAHMIIBI 1 HOBOW CTPOKH. DTH CUMBOJIBI OTACIISIOT APYT OT JPyra KOHCTAHTHI
u uaentuduxatopsl. [locnenoBaTenbHOCTH pa3AETUTENBHBIX CHMBOJIOB PACCMAaTPUBAETCS KOMITUISITOPOM
KaK OJIMH CUMBOJI (TIOCIIEIOBATEIHLHOCTD MPOOEIIOB).

4. Yupasiasionme cuMBoJIblL. B s3pike C++ HCIOIB3YIOTCS yIPaBISIONINE MOCIEI0BATENbHOCTH
— KOMOWHAITMM CHMBOJIOB, HCIIOJIb3yeMble B (DYHKIIUSX BBOJA W BBIBOJIA HH(OpPMAIMH. Y TIPaBIISIONIAs
MOCJIEI0BATEIbHOCTh CTPOUTCS Ha OCHOBE MCIOJIb30BaHMs 00paTHO# ApoOHO# depTs (\) (00s3aTebHBII
MEPBbIF CHMBOJT) U KOMOWHAIINHY JIATUHCKUX OYKB ¥ nudp (cm. Tad. 1.3).

Ta6auma 1.3 YupasJsilonue nocjie10BareJJbHOCTH
Yupasasiromas HaumenoBanue
MOCJIEI0BATEIbHOCTh
\b BosBpariienue Ha mar
\n ITepexo/ Ha HOBBIH Psijl
\r BosBpaiiieHre kapeTku
\f Hogas ctpanuna
\"* Kappruku




\' Anoctpod

\0 Housb-cumBon

\t I"opuzoHTaNbHAS TAOYIISALIUS
\v BeprukanbHast TaOysims
\a 3BYKOBOW CHTHAII

\\ OOparHast poOHas yepTa
\? BomnpocurenbHbii 3HAK

7. Anentudukaropsl. KiaroueBsie ciioBa. Kommentapun

Naentndukarop - 370 UM IporpaMMHOro oowvekra. B naeHtugukarope MOryT UCHOIb30BAThCA
JaTUHCKUE OYKBbI, HUGPHI M 3HAK MOA4YepKuBaHMsA. [IpomucHbIE W CTpOYHBIE OYKBBI PA3TUYAIOTCS.
[TepBbIM CUMBOJIOM HICHTU(HKATOpa MOKET ObITh OyKBa WM 3HAK rmoauepkuBanus. Hampumep, a, b, X,
summa, Summa, Y_2345 (si3pik C++ paznuyaet NpOMUCHbIC U CTPOYHBIC OYKBBI).

JnuHa wuaeHTH(UKaTopa MO CTaHAApTy He orpaHudeHa. Mnentudukarop cosnaerca Ha
aTane o6vAsIeHUs. nepemenHol, (QYHKIHWW, TANA W T.I., MOCIE 3TOr0 €ro MOXKHO HCIIOJIb30BaTh B
nocjenylomux oneparopax nporpammsl. IIpu BeiOope naeHtu¢ukaTopa HEOOXOAUMO HUMETh B BUAY
ClIeyIoLIEe:

*  WAEHTHU(UKATOp HE JIOJDKEH COBMAJaTh C KIIOYEBBIMM CIOBAMU M HMMEHAMH HCIOJIb3YEMbIX
CTaHJAPTHBIX OOBEKTOB S3bIKA;

* He PeKOMEH/YeTCs HauMHaTh UACHTU(DHUKATOPHI C CUMBOJIA IO {YEPKUBAHMS;

* Ha WACHTHU(PHUKATOPHI, HUCIOJNb3YeMbIE [UIS OIPENCICHUS GHEUHUX NePeMEeHHbIX, HaJlaraloTCs
OrpaHUYEHUS] KOMIIOHOBILKKA.

KiroueBble cji0Ba - 3TO 3ape3epBUPOBAaHHBIC WACHTHU(PHUKATOPHI, KOTOPHIE UMEIOT CIICIUATIEHOE
3HaUeHUE I KOMIMIATOpa. WX MOXHO HCIONB30BaTh TOIBKO B TOM CMBICIE, B KOTOPOM OHHU
omnpeneneHsl. B Tabnuie 1.4 npuBeeH CIMCOK KITF0UEBbIX clioB C++ B ajpaBUTHOM MOPSIKE.

Taoauna 1.4 KuarwueBsble ciioBa sizbika C++
asm do if return typedef
auto double inline short typeid
bool dynamic _ cast | int signed typename
break else long sizeof union
case enum mutable static unsigned
catch explicit namespace | static_cast | using
char export new struct virtual
class extern operator switch void
const false private template volatile
const_cast float protected this wchar t
continue for public throw while
default friend register true

KomMeHnTapuii - 5TO0 mMOsACHAOIMMK 3HauYeHHWE (pParMeHTOB MPOrPaMMHOrO KOAA TEKCT,

NpeHA3HAYCHHBIA I TOJib30Baresiss. KOMMEHTapuu KOMIMJISITOP HE BOCIPHHUMAET KaK YacTb
nporpammbl. B C++ KOMMeHTapuii MOXHO c/enaTh OJHUM M3 JIBYX CIIOCOOOB:

1. CumBosbl «/ *)» HAUMHAIOT KOMMEHTApHi, 3aKaHYMBAIOIIMICS cuMBojaMu «* /». Besa ata
MOCJIEI0BATEIbHOCTh CHMBOJIOB 3KBHBAJICHTHA CHMBOIY Ipo0esia. DTOT Croco0 MOJIe3HO MCIOIb30BaTh
ISt MHOTOCTPOYHBIX KOMMEHTApHEB U U3BATHS YaCTeH MPOrpaMMBbI TIPU PETaKTHPOBAHHH:

#include <iostream.h>  /* nupexkTHBa KOMIWIATOPY JUIS BKJIKOUCHHS B IPOrPaMMy
3aroJIoBO4HOrO (aiina iostream. h */

2. CUMBOIIBI «//» TIPEIBAPSIOT KOMMEHTAPHH, KOTOPBI 3aKaHUYMBACTCS B KOHIIC JIAHHOW CTPOKH:
inta=17; [l vauManM3anys nepeMeHHO

8. Tunsl 1aHHBIX B sa3bike C++
OcHoBHas 1enb J1000# mporpaMMmbl COCTOUT B 00paboTke NaHHBIX. [laHHBIE, ¢ KOTOPHIMH
paboTarOT MalTMHHBIE KOMaH[IbI, XpPaHATCS B onepaTuBHOW mamsaTu. Kommunaropy st popMupoBaHus
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KOMaH]I HEOOXOUMO TOYHO 3HaTh, CKOJBKO MECTa 3aHHMMAIOT JIaHHbIE, KAK MMEHHO 3aKOJWPOBaHBI U
KaKHe JICHCTBUS C HUIMU MOKHO BBITIOJIHATE. Bee 3T0 3a/1aeTcst MPH OMUCAHUHU JaHHBIX C IIOMOIIBIO THIIA.
Kaxnmass kOHCTaHTa, TIEpEMEHHAs, PE3yJIbTaT BBIYHCICHUS BBIPAKCHUS WM (YHKIWW JOJDKHBI MMETh
KOHKPETHBIN THIL.

Tun 1aHHBIX OJTHO3HAYHO OMPE/CIISCT:

1. MHOXeCTBO MX BO3MOKHBIX 3HAUCHHUH (CBA3aHHOE C BHYTPCHHUM MPEACTABICHUEM JIAHHBIX B

MaMsTH KOMIIBIOTEPA);

2. lomycTrMble NeWCTBUS HAJl TaHHBIMHE (OTIepanuu u QyHKIHN).

[IporpaMmucT 3amaeT THN KaXJIOW BEIMYMHBI, HCIIOIB3YEeMOH B TIpOrpaMMe, HUCXOAsS U3
XapaKTePUCTHK PEalTbHBIX O0BEKTOB, KOTOPHIC MPEACTABISIOT 3T BeIHMUMHBL O0s3aTeNbHOE yKa3aHHE
THUIA MO3BOJISIET KOMITWJIATOPY MPOBEPSTh, MPABUILHO JIM MCIIOIb3YeTCs OOBEKT B KOHCTPYKIIHSX S3bIKA.
OT THma BEIMYHMHBI 3aBUCAT MAIIMHHBIC KOMaHIbI, KOTOpPbIE OYIyT HCIIOJIB30BATHCS LI 00pabOTKU
JTAHHBIX.

OObeM mamsITH, BBLICISICMBIH Il BEJIMYWH, TOXE 3aBUCUT OT Tuma. [lo cTaHmapTy enuHUIeH
mamsti B C++ sgBisieTcs OauT.

Tumnbl nanHbIX B s3bike C++ JensaTcs Ha dieMeHTapHble (0a30BbIe WIIM OCHOBHBIC) U COCTABHBIC.
DieMeHTApHbI€ TUIBl JAaHHBIX SBISIIOTCS HEACTUMBIMA M TIO3BOJISIIOT — ONMCHIBATH  IIEJIBIC,
BCIICCTBEHHBIC, CUMBOJIbHBIC M JIOTHYECKUE BEIMYMHBL. Ha OCHOBE ATHX THIIOB MPOIPAMMUCT MOXKET
KOHCTPYHPOBATh COCTaBHbIC TUIBI. K COCTaBHBIM THIIAM OTHOCSTCSI MACCUBBI, CTPYKTYPbI, 00bEINHCHUS,
MIEPEYHCIICHNUS, CCBUTKH, YKA3aTEIH U KJIaCCHl.

Ba3oBble THOBI AaHHBIX B s3bike CH+ 4acTo Ha3bIBAIOT apu(METUYECKHMHU, MMOCKOJIBKY HX
MOJKHO UCIIOJIB30BaTh B apupMeTndeckux onepanusax. CynecTByer nsaTh 0a30BbIX THIIOB JaHHBIX:

. bool (moruueckuii),

. char (cumBoBHBII);
int (uembrii);
float (neficTBUTENBHBIN);
double (meticTBUTEIBHBIH ¢ ABOHHON TOYHOCTHIO).

CylecTByeT YeThIpe KITFOUEBbIX CIIOBA, YTOUHSIONIMX BHYTPEHHEE NIPEACTABICHUE U
JMana3oH 3HAYCHUI CTaHAAPTHBIX THIIOB:

= short (kopoTkwii);

= long (nnuHHBIN);

= signed (3HaKOBBI);

= unsigned (6e33HAKOBBIN).

CoueTaHus NEPEYUCICHHBIX KIIFOUEBBIX CJIOB (hOPMUPYIOT 14 pa3muvHbIX apu(PMETHUSCKIX THIIOB.
Hamnpumep, char, signed char u unsigned char - 3To Tpu paBHOIIPaBHBIX Pa3IMYHBIX THIIA.

PaccmoTpum 6a3oBbIe THITBI JaHHBIX si3bika C++ moapoOHee.

Jlormyeckuii THN. BeTMYMHBI JTOrMYECKOro THIIA MOTYT MPHHAMATH TOJILKO 3Ha4YeHus true u false
(MCTUHA U JIOXKB), SBIISIONIMECS KITFOUEBBIMU CIIOBAaMH. BEJIMYMHBI IOTHYECKOTO THUIIA MOTYT y4acTBOBAaTh
B apudMeTHuecKuX ornepanusx. [Ipu npeodpazoBanuu K 1ieaomy tumy true umeer 3navenue 1, false - 0.
Pa3mep normueckoro TUma B CTaHIapTe HE OTPENENICH U 3aBUCHUT OT Pean3alliH.

CumBoJbHBII THI. B cTanaapre si3pika C++ onpeieNieHo TP pa3IndyHbIX CHMBOJIBHBIX THITA!
char, signed char u unsigned char. BuyTpeHHUM MpeacTaBIeHHEM CUMBOJIA SBJISIETCS €r0 KOJI - IIeJI0e
yuco. [To BenuuuHy J11000r0 CUMBOJIBHOTO THITA OTBOMTCS OJIHA SMHHUIIA TTAMSATH - OQT:

sizeof(char) = sizeof(signed char) = sizeof(unsigned char) =1 .

Pa3mep OaifTa 3aBHCHT OT peanu3aluu, OJHAKO ATOT pa3Mep JMOKEH OBITh JOCTAaTOYEH, YTOOBI
BMECTHUTH KOJI JIFOOOTO CMMBOJIA U3 HA0Opa CHMBOJIOB peallu3alluy U JaHHOTO KoMIbioTepa. Hanmnune
3HaKa y THma Char Toxke 3aBUCHT OT peaiu3alMd: OH MOXKET coBmaaaTh Jmbo c¢ Signed char, nmm6o c
unsigned char.

BenuuuHbl CHMBOJIBHBIX THIIOB TPHUMEHSIOTCS TaKXKe Il XPaHCHUS [ENbIX YHCEeN, He
MPEBBIMIAIOIINX TPAHUIIBI YKA3aHHBIX TMANIA30HOB, U MOTYT Y4aCTBOBATh B apU(METUUCCKUX OIEpPAIUsX,
MO3TOMY MX TaK)Ke OTHOCST K I[EJIbIM THIIaM.

Heabrii Tun. B s3p1ke C++ onpeneneHo 8 THIIOB sl XpaHEHHUs [IEJIOYHCIICHHBIX BETMYHH: YEThIPe
3HaKoBbIX (Signed char, short int, int, long int) u yetkipe 6e33HakoBbIx (UNsigned char, unsigned short
int, unsigned int, unsigned long int). [lo ymonuaHWiO Bce IIETOYHCICHHBIC THUIBI CUUTAIOTCS
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3HAaKOBBIMH, IO3TOMY crerubukaTop Signed MoXHO He ykaspiBaTh. KirroueBoe cioBo unsigned
MO3BOJIACT MPCACTABJIAATH HCOTPULATCIIbHBIC LCJIBIC YHCJIA. I[I/IaHaS.OHBI OCJIbIX YHCCI NPUBCACHBI B
Tabymue 1.5.

Taoéauma 1.5 Ile/iblii TUN AaHHBIX B C++
Tun Pasmep | JImana3on umcna 6e3 3HaKa Jlnana3oH yucna co 3HaKomM
short int 2 Gaiita | 0.... 65535=2"°-1 2% .2%.1=-327678... 32767
int 4 Gaiita | 0.... 4294967295 = 2%-1 2% 2%
long int 4 Gaiita | 0.... 4294967295 = 2°°-1 271, 2°1

JleiicTBUTENbHBIE YHCIIa 3alHUCHIBAIOTCS B OOBIYHON JNECATUYHOW JHMOO SKCIOHEHIUAIbHOMN
¢dopme. Hanpumep, 123.5, 3.14, 0.95.

Yucino 123.5 MOXHO 3ammcarh B OKCIOHCHIHMAIBbHOH (OpME KaK  COBOKYMHOCTh YHCIIA,
HA3BIBAEMOTO MAHTHCCOIO, M IOPS/IKA, KOTOpBIHA mpejacTaBisier cremens 10-ti. Hampumep, 123.5 *10° =
12.35* 10' = 1.235 * 10°= 1235 * 10,

B si3p1ike C++ Bmecto nugpsl 10 3anuceiBaercs Oyksa E:

123.5E0 = 12.35E1 = 1.235E2 = 1235E-1.

JeiicTBUTENBbHBIA THII — 3TO MHOXXECTBO pAalMOHAJIBHBIX W HUPPAIMOHAJIBHBIX YHCENT C
JECATUYHOM TOukoi. B si3pike C++ HCIONB3YIOTCS Clleyroliue AeiicTBuTenbHble Tribl: float — gucna 3
IUTABAIOIICH TOYKON oauMHapHOM TouHOCTH, double - uncna 3 mTaBaromieit TOYKOW JBOMHOM TOYHOCTH,
long double — nast BeuuciieHuit 0ocoboit TouHocTH. Jnama3on yncen AeiCTBUTEIBHOTO THIIA TIPUBE/ICH B
Tabimue 2.5.

Taoauna 2.5 JleiicTBUTEIbHBIN THI JaHHBIX B C++
Tun Paszmep Jlnamna3oH dncna
float 4 Gaiira 2% 2%
double 8 Gaiit 2%, 2%-1
long double 8 GaiiT 2%, 2%

9. O0bsiB/IeHHE TEPEMEHHBIX U KOHCTAHT B si3bike C++

OCHOBHOE Ha3HAUY€HUE BCEX KOMIBIOTEPHBIX MPOrpaMM — OIEpalMd C JAaHHBIMU C LEJIbIO
MOJTyYeHUsI HEKOTOPOTo pe3yJsibTaTa. Y CIOBHEM 3TOrO IMpolecca SBIseTCs HalW4due (parMeHTa MmaMsaTu
3alIOMUHAIONIET0 YCTPOMCTBA KOMIIBIOTEPA, B KOTOPOM MOYKHO XPaHUTh 3JIEMEHT JAHHBIX U K KOTOPOMY
MO>KHO 00pamaTbcsi 10 HEKOTOPOMY UMEHH.

IlepemenHass — 3T0 QparMeHT NaMsATH, B KOTOPOM XpaHUTCSA 3JIEMEHT JaHHBIX U K KOTOPOMY
MO’KHO O0paIiaTeCcs 1Mo HEeKOTOpoMy UMeHU. iMeHa nmepeMeHHBIX MOTYT BKJIHOYaTh OyKBBI JJATUHCKOTO
andasuta A — Z (B BEpXHEM WJIM HWXKHEM peructpe), Hudpsl ot 0 10 9 u 3Hak noxyepkusanus. Mimena
MEPEeMEHHBIX JTOJKHBl HAUMHATHCSA JHOO ¢ OyKBBI, TMOO cOo 3Haka nmomdyepkuBanus. B C++ mpunsaTo
Ha3HayaThb MMEHa NEPEMEHHBIX C MPOMMCHBIX OyKB, a KiaccoB — ¢ 3ariaBHbIX. Kommumstop CH++
pa3nuyaeT MPONUCHBIE U CTPOYHBIE OYKBBI, HampuMep, SUM u SUM 03HAYal0T pa3HbIe IEPEMEHHEIE.

OO0bsiBIeHHEe TIEPEMEHHON € OJHOBPEMEHHBIM 3aJaHMEM THIA XPaHUMOTO IO/l €€ HMEHEM
3JIEMEHTA JaHHBIX OCYIIECTBISETCS CIEAYIOIIMM 00pa3oM:

Tunllepemennoit Umsllepemennoii;

Hanpumep, ctpoka int arg; OOBSIBIIET LIETYIO TIEPEMEHHYIO C UMEHEM arg.

HMena nepeMeHHBIX HE TOJIKHBI COBMA/IATh C KIIOYEBBIMU CIIOBAMHU.

OOBsBISIS IEPEMEHHYIO, MOXKHO cpa3y MPUCBOUTH el HauallbHOe 3HaYeHue. Hanpumep

int sum=0; wmm intsum(0);
float a=2.7; umu float a(2.7);

[TepemenHast 0OBSABISETCS MEPeE TEM MECTOM, T7/I€ OHA OyJeT BIiepBhIe 3aaeiicTBoBana. [logpooHee
0 MecTe 00bsIBIIEHUS NTepeMeHHbIX B C++ OyJIeT cKa3aHo B CIETYIONUX JEKIHIX.

KoHncTanTra — 3T0 nepemMeHHasi, He MEHSIOIIas CBoe 3HaueHue B mporpamme. B C++ oObsBieHue
KOHCTaHTBI BBITJISIUT CIEAYIOUIMM 00pa3oM:

const Tun UmsaKoncranTbl = 3HaueHuUe; .



Hamnpumep, 00BSBUTH MOCTOSTHHYIO 7T MOKHO CIIEAYIOIIMM 00pa3oMm:
const float pi = 3.14159; .

10. JIuTepaJjibl 4 APyrue THNbI JTAHHBIX

JluTepaiibl — 3TO JaHHbBIC, HAXOASIIMECS HEMOCPEICTBEHHO B TEKCTE MporpaMmbl. JIutepasibl MOTyT
OBbITh YHCIIOBBIE, CHMBOJIbHBIE U CTPOKOBBIMHU.

Yucaossble urepaisl (4Mciaa) MOTYT OBITh LENBIMU U JEHCTBUTENbHBIMU. Llenblil muTepan — 310
[eJ0e YHUCIO, 3allCaHHOE B TEKCTe mporpamMmbl. YWCiIo MOXeT ObITh 3alHCaHO B JECATHUYHOM,
BOCBMEPHYHOW WJIM IIECTHAANATEPUYHON cucTemax. s TOro 4ToObl OTIMYWTH, B KaKOHl cHucTeme
CUMCIICHHSI 3allMCaHO 4YMCIIO, Iepel] HHM B BOCBMEPUYHOM CHCTEME 3allUChIBAIOT HOJIb, a B
[IECTHAIIATCPUIHON — €IIIe U JTAaTHHCKYI0 OYKBY «X». Hanmpumep:

4523, 679134 - gncna B IECATUYHOM CHCTEME CUMCIICHUS;
067, 01497 - gucna B BOCBMEPUYHOMN CHCTEME CUHUCIICHHS;
0x73, 0x948 - yucia B LIECTHAALATEPUYHON CUCTEME CUUCIICHUSI.

CuMBOJIbHBIN JIMTepaa (CUMBOJIbHAS KOHCTAHTA) UCIOJIB3YETCS JJIs MPEJCTaBICHUS OJHOTO

CUMBOJIA. DTO 000N CUMBOJI, 3aKJIIOYCHHBINA B OJJUHAPHBIC KABBIUKHU:
‘W,, c&a’ ‘39, ‘P,

CTpokoBblIii JuTepal — 3T0 Jr00as MOCIeA0BaTEIbHOCTh CHMBOJIOB, 3aKIIOYCHHAs B IMapHbIE
KaBBIUKH:

“ALPHA”, “TABJIULIS”, “JTo cTpoka \n”, “123/5”.

MaccuBbl - CTPYKTYpUPOBAHHbBIE HAOOPHI TaHHBIX.

Yka3arteiu — coep:kat ajipeca siueeK NaMsATH, B KOTOPbIX COJepP:KATCS JaHHbIe.

Ctpoxu — ocobas popma MacCUBOB, COJIEPKAIINX CUMBOJIbHBIC TAHHBIE.

3anucu — CTPYKTYPBHI, CBA3BIBAIOIIUE JIEMEHTHI Pa3HbIX TUIIOB B OAMH OOBEKT.

@aiiibl — CTPYKTYpHI, IPEICTaBICHHbIE XPaHUMBIMU JAHHBIMU B COBOKYITHOCTH C OIEpaIusiMu
nepenaym.

Bomnpocsl 1y1si CAMOKOHTPOJIS
. Yro Ttakoe anroputm?
. Uto o003HauaeT poM0 Ha cxeme anropurma’?
. Kakas mocienoBarensHOCTh penienus 3aaaun Ha DBM?
. Uto 0003HauaeT MpsIMOYroJbHUK Ha CXeMe alroputma’?
. Kak n3zo0paxkaercs Hauasno anroputma B cxeme?
. Uto 0003HauaeT napasienorpaMM Ha cXeme alropurma’?
. Kakast KoHCTpyK1IMsI HCTIONIb3yeTCsl 17151 U300pakeHUsl pa3BETBICHUS B CXEMaX aJrOPUTMOB?
. Uro Takoe npocTeie onepanuun?
. Uto Takoe cocTtaBHbIE onepanun?
10. Kakast KOHCTpYKIIMS UCIONb3YyeTCs Ul N300paskeHus! UKia?
11. Kak mpaBHIIBHO 3alHCaTh IEHCTBUTEIBHOE YHCIIO Ha s3bIke C++7?
12. B pesynbTare pemenus 3aaaun Ha [1IK Ha skpane nosiBuiioch uucino 7.45600000E+01. Kaxoe
3TO YUCIO?
13. Kak npou3BOIUTCS 3aIIUCh CUMBOJIbHOW KOHCTAHTHI B si3bIke C++7?
14. Kak 3anuceiBaeTcs uaeHTuduraTop B C++?
15. Kak 3anuceiBaeTcst KOHCTaHTa B C++7?
16. [Mepeuncnure 6Ga30BBIC TUIIBI JaHHBIX B C++.
17. TaiiTe onpeneneHne KOHCTAHTHI.
18. Maiite onpeesieHne IepeMEeHHOM.
19. Jlnst yero HeoOXOMMO OOBABIATH IEPEMEHHBIE Tepe]] IEUCTBUAMU C HUMU?
20. KakoB ¢opmart 00bsIBICHUS TIEPEMEHHON?

O 0 NN DN W —
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Jlexug 2
Onepanuu u BbIpakeHusl s3bIKa nporpammupoBanus C++.
Crpykrypa nporpamm B cpene Visual C++ 2010. OnepaTtopsl BBOJAA U BBIBOJA.

Heap Jexkuuu. M3yunth omepanuy u BbIpaxeHUs s3bika C++, TOpPSAOK M OCOOCHHOCTH HX
npuMeHeHus. M3yuuTs onepatopsl BBOIa-BbIBOJIA, CTPYKTYPY Iporpamm B cpeae Visual C++ 2010.

OcHoBHbIE BONIPOCHI JIEKLMH:
. Onepanuu B C++.
. Apudmerndeckue onepanuu B C++.
. Onepauus npucBauBanus B C++.
. Apudmetrueckue onepanuu ¢ nprucsanBanuem B C++.
. Boipaxenus B C++.
. CranmaptHeie MmaTemaTudeckue Gynkmuu B cpene Visual C++ 2010.
. Onepanus NpuBEACHUS TUTIA.
. Onepanuy HHKPEMEHT U JEKPEMEHT.
. CtpykTypa nporpamm Ha sizbike C++ B cpene Visual C++ 2010.
0. Oneparopsl BBOJa M BbIBOIA B cpene Visual C++ 2010.

— O 00 3OOl b W —

1. Onepanum B C++

Onepanus B s3pike CH++ - 3TO IPOBEJCHHUE CTPOTO OMPECIICHHBIX 3HAKOM OTICpaIliy JICHCTBHN
HaJ cyObekTaMu omepanuu - omepanaamu. Kaxnas omnepanus B s3bike C++ XapakTepus3yercsi CBOUM
npuoputreroM. [IpHopuTeT omepamuu — 3TO TOPSAOK, B KOTOPOM IPOBOIMTCS BHIUYMCICHUE 3HAYCHHSI
BbIpakeHHs (Tal. 1).

Kaxxnast omeparusi UMeeT CBOM COOCTBEHHBIN MOPSAOK BBIMOJTHCHHS - CIIEBa HAIPABO WM CIIPaBa
HaJeBO. 3HAK OMepaluy — 3TO CHMBOJ WJIM COYETAaHHE CHUMBOJIOB, COOOMIAIOMIMX KOMIHIATOPY O
HE0OXOIMMOCTHU MTPOBEJCHHUS OMPEICICHHBIX apUPMETHUECKUX, TIOTUYECKUX WIH IPYTUX JACHCTBUMA.

Jlist kakoi omepaliiuu, onpeneneHHol B C++, onpeesieHo KOJM9IeCTBO OIePaH IOB:

1) oauH onepaH — yHApHasi oriepaius; Hanpumep, X 2;

2) 1Ba orepaHia — OMHAPHAsI OTIEPALKs; HAIIPHUMED, OTIepaIlHs CIIOKEHUs Y+Z;

3) Tpu onepanaa — onepaiys ycJaoBue. Takas oneparus ¢IUHCTBCHHAS.
[TonnsIii cincok oneparnuit si3pika C++ npuBeneH B Tadiuie 1.

Tabauua 1. Onepanuu si3bika nporpammupoBanust C++
Onepaunus HasBaHue onepauuu | IIpuopurer | Ilopsok BbINOJHEHUSI
IlepBuuHbIe M NOCT(PUKCHBIEC ONEPaALUU
[1 Ianexcanusa maccuBa 16 CrneBa HanpaBo
O Br13oB QyHKITNH 16 CrneBa HanpaBo
. DNeMEHT CTPYKTYpBI 16 CrieBa HanpaBo
-> OneMeHT yKazaTens 16 CrieBa HanpaBo
++ [MocThUKCHBI HHKPEMEHT 15 CrneBa HanpaBo
- - IocThuKCHBIN TEKPEeMEHT 15 CrneBa HanpaBo
OaHoMecTHbIE (YHAPHBIE) ONlepaliu

++ IIpeduKCHBIIT MHKpEMEHT 14 CripaBa HalleBO
- - [IpeduKCHBI TEKPEMEHT 14 CripaBa HalleBO
sizeof Pasmep B Gaiitax 14 CrpaBa HaJleBO
(Trm) IIpuBenenue tuna 14 CrpaBa HaJIeBO
~ TTopaspsimnoe NOT

! Jlornueckoe He 14 CrpaBa HaJIeBO
- ‘YHapHblil MUHYC 14 CrpaBa HaJIeBO
& Bsstre anpeca 14 CrpaBa HaJIeBO
* PassIMeHOBaHME yKa3aTens 14 CrpaBa HaJIeBO

MyJIbTHIUIMKATHBHbBIE OTIEPAllHH
* YMHOXEHHE 13 CreBa HanpaBo
/ JHenenne 13 CrieBa HanpaBo
% B3srtue 1o Moy 13 CreBa HanpaBo
AJNJIMTHBHBIE ONEPANUHU
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+ CrnoxeHnue 12 CrneBa HanpaBo
- Brruuranue 12 CrneBa HanpaBo
Onepanuy mopaspsiIHOTo CABUIa
<< CaBur BI€BO 11 CrneBa HanpaBo
>> CaBur BIpaBo 11 CrneBa HanpaBo
Onepauuu oTHOIIEHHUsI (CPABHEHM)
< Menbiiie 10 CrneBa HanpaBo
<= MeHsblle UM paBHO 10 CrneBa HanpaBo
> Bonbmie 10 CrneBa HanpaBo
>= Bonpiie unu paBHO 10 CrneBa HanpaBo
= PaBHO 9 CrneBa HanpaBo
I= He paBHO 9 CrneBa HanpaBo
IMopa3psanble onepanun
& [opaspspnoe AND 8 CrneBa HanpaBo
N [opaspsanoe XOR 7 CrneBa HanpaBo
! [opaspsanoe OR 6 CrneBa HanpaBo
Jlornyeckue onepanuu
&& Jlormueckoe AND 5 CrneBa HanpaBo
I Jlornueckoe OR 4 CrneBa HanpaBo
YcioBHasi onepanus
?: | YcnoBHas onepauus | 3 | Crpaa HaJleBO
Onepanun npucBanBaHus
= [TpucBanBanue 2 Cnpaga HajieBO
*= [IpucBanBaHNe YMHOXKEHUS 2 Crpasa HaJleBO
= [IpucBanBanue eneHus 2 Cnpaga HajieBO
%= [IpucBauBaHue MOIyJs 2 CripaBa HaJIeBO
+= [IpucBauBaHNe CyMMBI 2 Crpasa HaJleBO
-= [TpucBanBanue pa3HOCTH 2 Cnpaga HajieBO
<<= IIpucBarBaHuE JIEBOTO CABUra 2 Cnpaga HajieBO
>>= [TpucBanBaHue MPaBOro CIBUTa 2 Cnpaga HajieBO
&= [TpucsauBanne AND 2 Cnpaga HajieBO
N= [TpucBanBannme XOR 2 CripaBa HalleBO
I= [TpucBanBanne OR 2 CripaBa HalleBO
, 3ansitast 1 CripaBa HaJIeBO

YMHOXEHHE, JeIeHne U JIeJICHHe M0 MOAYyo (cM. Tabd. 2).

2. ApupmeTnvecKue onepanuu
B s3pike C++ HCIOJIB3YCTCA IIATh OCHOBHBIX MATCMATHYCCKUX onepaunﬁ: CJIOKCHHEC, BBIYUTAHUC,

Ot Oonepanu MpUMCHAKOTCA K HaHHBIM

LEeJI0ro M JeHCTBUTENBbHOTrO THIOB. Ormnepanuu CIO0XKEHHs, BbIUUTAHUS, YMHOKEHUS U JICJICHUS
BBITOJIHAIOTCS ClieBa HarpaBo. Eciiu onepanabl UMEIOT OMH THI, Pe3yibTaT apupMETHYECKON onepannuu
Oyzaet uMeTh TOT ke Tui. Korna 3Tu onepanuy NpuMeHsIFOTCs s AEMCTBUTEIbHBIX YHCEI, 3TO OOBIYHbBIE
apupmernueckue onepanuu. Ho ecnu omepanus jaeiaeHus NpUMEHsSeTCs K LENbIM OIepaHjaam, TO
pe3ysbTaT onepanuu OyaeT LeabIM, a OCTaTOK OT AeneHus oropackiBaetcs. Hampumep, 11/3 6yaer paBHo
3, a BeIpaxkeHue 1/2 OyaeT paBHO HYIIO.

Tabauna 2. Apupmernyeckue onepanuu B a3pike C++
Onepanus 3nak B sa3pike C++ | [lopsiioK BHINOJTHEHUSI
CrnoxxeHue + CrneBa HanpaBo
BrruuTtanue - Cnesa HanpaBo
YMHO)KEHne * CrneBa HanpaBo
Henenne / CneBa HanpaBo
Jlenenue no Moyt % CiieBa HaInpaBo

Omneparyst 1ejieHHe M0 MOAYJIK HCIIOJIB3YETCsl TOIBKO C IEJIBIMHU ONEpaHIaMHt U JaeT OCTATOK OT
JIeNIeHusl TIEPBOTO OlepaHia Ha BTOpoil. Tak, pe3ynbTar BeimoidHeHus onepanuu 11%3 Oynet paseH 3, a
pesyibpTaToM omeparuu 5%S5 OyaeT HOb.
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3. Onepauusi npUCBauBaAHUA

IIpucBauBaHue — €AMHCTBEHHAs OIEpaLlUsl, U3MEHSIONIAasi 3HAYCHUE OJJHOTO M3 CBOMX OIEPaHIOB
(He cunTas omeparuii ”HKpEMEHTa U JeKPEMEHTa, KOTOPhIEe OYyT paCCMOTPEHBI HUXKE).

Omnepanus nmprcBanBaHUsl 0003HAYACTCS 3HAKOM ““="" 1 3aIICHIBACTCS CICAYIOUIMM 00pa3oM:

A=V;

rae A —mepeMeHHas J1iro00oro 6a30BOro TUMa JaHHBIX s3bika C++; V —BbIpakeHue.

ITpu 3TOM BBIYMCISIETCS 3HAYEHUS BhIpaykeHHsl V, CTOSILEro B IPAaBOW YacTH, a 3aTEM BBIYHCIEHHOE
3HaueHue V npucBaMBaeTcs IEPEMEHHON A.

OCOOEHHOCTBIO ONepalnuu npucBauBaHus B A3bike C++ eCcTh BO3MOXKHOCTb 3alucaTh CIETyIOLINH
oreparop:

a=Db=c=x%y,

B 3TOM cityuae npucBanBaHME BBINOJIHAETCS CIIpaBa HAJIE€BO: BHaYale BHIYUCIISIETCS 3HaUeHUue X*Y,

a MOTOM 3TO 3Ha4YeHHE NpUcBauBaercs C, morom b, 3atem a.

4. ApudmeTnyeckne onepanun ¢ NPpUCBANBaHHEM
OxHuM U3 CI0CO00B COKPATUTH 0OBEM ITPOIPAMMHOIO KOJIA ABJISIOTCS apu(pMETHYECKHE OIepalnu
¢ npucBauBanueM. Hampumep, oneparuio
total = total + item;
MOYKHO 3aIIMCaTh KaK
total += item;
C mpucBanBaHNeM KOMOMHHUPYETCS HE TOJIBKO OIEPAIs CIOKEHHS, HO B IpyTrue apuMeTHIECKUE
orepauuu: -=, *=, /=, %= u T.1.

5. Beipa:xxenuss B C++
B s3bike C++ cienyroluM YpOBHEM IIPEICTABICHHS JIAHHBIX MOCJIE MEPEMEHHBIX M KOHCTAHT
ABJIIIOTCSL BBIpaKEHMs. BbIpakeHHMe — 3TO HEKOTOpas  JoIycTUMas KOMOMHAIMs IEePEMEHHbIX,
KOHCTaHT, (PYHKUIMH U 3HAKOB OINEpaluil A BBIUMCICHUM B Iporpammax. Belpaxenus B si3bike C++
3aluChIBalOTCS B cTpouky. Hampumep, popmyna
_a+b(c+e)
" c(a+b)+t
B s13bIKe C++ 3anuiiercs cneayronmm o0pa3om: d=(a+b*(c+e))/(c*(a+b)+t)) .

e

B mpuBeneHHOM BbIlIE BBIPAKCHHUU 3HAK 0003HaYaeT OmNepanuo MPUCBAMBAHMS, KOTOpas
BBITIOJIHSIETCSL  CIEMyIOMMM 00pa3oM. Brrumcnsercs 3HaueHHE BBIPRXEHHS B TPaBOH YacTH H
MPUCBAMBaCTCs MIepeMeHHOi d.

Marematuueckie IeHCTBUS C TEPEMEHHBIMH, KOHCTaHTaMH M (QYHKIHAMH B s3bike CH++
3aIIMCBIBAIOTCST TOJBKO B CTPOYKY, TPH ITOM JJIsI COOJIOJNCHHS HEOOXOAWMOI IO YCIIOBUIO 3aJadd
04epeTHOCTH OTepaIMid HCIIOIB3YIOTCS KPYTJIble CKOOKH.

6. Ctanpaprabie MaTemaTH4eckue pynknnu B cpene Visual C++ 2010
B s3pike C++ B BhIpak€HUS MOKHO BCTaBJIATH CTaHJAPTHBIE MaTeMaTUYECKHE (DYHKIIMHU, KOTOPHIE
BBI3bIBAIOTCS M3 OuOmuoreku <math.h>. TlepeueHp maTemaruueckux (QyHKIHiA, KOTOpBIC Yalle BCETo
BCTPCHAIOTCA B BBIYMCIICHUAX, IIPUBCICHLI B Ta6J'H/IIIe 3.

Tabauua 3. OcHOBHBIE CTaHIAPTHbIE MaTeMaTH4Yeckne pynkuun (0udamorexa math.h)
Ha3zBanue Yro BEIMHCIsICT Tun 1anHbIX QyHKIUK
GyHkuun U ApryMeHTa
abs(x) AOcomoTHOe 3HauYEHUE (Mmomyns)| int abs(int x)

aprymenra x|
exp(x) DKcroHeHTa e double exp(double x)
log(x) Hatypanbnsiit norapudm In x double log(double x)
10g10(x) Jecsatuunsiii norapudm Ig x double log10(double x)
pow(X,y) BosBe/ieHne B CTeneHp x” double pow(double x, double y)
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Ha3Banmue Yro BEIMHCISET Tun 1aHHbIX QYHKIHU
GyHkun H apryMeHTa
sqrt(x) KBaapaTHelif KopeHb +x . double sgrt(double x)
fmod(x,y) Octarok oT neneHust x/y double fmod(double x, double y)
sin(x) Cunyc (yroJ 3aj1aeTcsi B pauaHax) double sin(double x)
asin(x) Apkcunyc (yron 3amaercs B paauanax ot — double asin(double x)

1 1o +1)
cos(x) Kocunyc (yroj 3amaercs B pajuaHax) double cos(double x)
acos(x) Apkkocunyc (yron 3amaercs B paauanax| double acos(double x)

ot —1 10 +1)
tan(x) Tanrenc (yron 3agaercs B pajraHax) double tan(double x)
atan(x) Apkranrenc (yrou 3agaercs B paauanax) | double atan(double x)

[Tpu oOpateHn# K 3TUM GYHKIUSIM HEOOXOIMMO HPUICPKUBATHCS CIIEIYIOINX TPABUIL:
1) X u y momxusl ObITh THIIA dOUDble;

2) yribl (QpryMeHThI) B TPUTOHOMETPUYECKUX (DYHKIHMSAX 33/Ial0TCS B paiaHax.

3) BeruucisieMbie GyHKIUSAME AaHHbIe umeroT Tun double.

Hampumep, BbipakeHue

e* +2° —45.102/x
tg(a)(z* +h)

y =sin(x)

Ha sa3p1ke C++ 6y):[eT HUMETH BUI:
y=sin(x)*(exp(x)+pow(z, 5) - 4.5*10*10*sqrt(x))/(tan(x)*(pow(z,x)+b)) .

7. Onepanusi NpUBeJACHUs THIIA.

B apudmeTrueckom BbIpaXe€HUHM MOTYT IPUCYTCTBOBAThH ONE€PaH/Ibl PA3HBIX TUIIOB - KaK II€JIbIE, TaK
U JeicTBuTenbHble. M Te, U apyrue Moryt umeTh pasHyro qmuHy (chort, long). B to ke Bpems oba
orepanja Jiro00il apudmeTnyeckoil onepanuu A0KHBI UMETh OJMH U TOT ke Tul. B sa3pike C++ npu
BBIUHCIICHUY 3HAUYEHUS TAKOTO BBIPAKEHUS IPOUCXOJUT aBTOMATHUECKOE IIPUBEIEHUE TUIIOB.

Onepanys OpuUBEIEHUS TUIIOB COCTOMT B cieAyromeM. Ha kaxaoMm mare BbIUKCICHMS 3HAUYEHUS
BBIPAKECHMS BBINIOIHACTCSA OJHA OIlepallds HajJ OJHOM Iapoil omepaHaoB. Eciy Tumbel onepaHnoB He
COBIIAJIAIOT, TO ONE€pPaH] MEHbBIIEr0 paHra MPUBOAUTCA K TUILy OoJiee BbICOKOTO paHra. OObIYHO KOPOTKHE
THUIIBI IPUBOJATCS K O0Jiee JUIMHHBIM, YTO 00€CIeYBaeT COXpaHEHHE 3HAUUMOCTH ¥ TOUHOCTH:

(char, short) -> int -> unsigned int -> long -> unsigned long -> float -> double -> long double

IIpaBuiia, ucnonap3yemsle IJIi aBTOMaTHYECKOrO IIPUBEIEHUS TUIOB IIPU BBIYMCIICHUH 3HAYEHUS
apu(pMeTUYECKOr0 BBIpaXKEHNUS, CIIETYIOIINE:

1. Bee nepemennsie Tuna char, short int npeo6pa3syrores B int.

2. B mo060ii mape onepanpl IpUBOJATCS K ofHOMY THIy. Hanpumep, ecinu oauH u3 OIepaHI0B
double, To u apyroii npeodpasyercs B double.

3. B onepartope mpucBauBaHMs KOHEUYHBIH PE3yJbTaT NMPUBOAUTCA K TUIy NMEPEMEHHOH B JIEBOI
gacTu onepaTtopa. [Ipu 3ToM paHr THIIa MOKET KaK MOBBIILIATHCS, TAK U TOHUKATHCS.

B03M0XHO IPpUHYAUTENIBHOE PUBEACHHUE TUIIA, BBIITOJIHIEMOE C IIOMOIIBIO OIlEpaluy NPUBEICHHUS
THIIA, UMEIOLIEH CIECAYIOUIYIO CTPYKTYPY:

Tun Beipaxenue;

I7ie THII — OJJMH U3 CTaHJAPTHBIX (BCTPOEHHBIX) TUIOB JaHHBIX B C++.
Omnepanust MOXeT IPUMEHSTHCS K JI000MY onepaHay B BelpakeHHH. Hampumep, 4ToObl pe3ynbTaT

JeneHust Ha 2 TiepeMenHo# X tumna int umen Tum float, Hago 3amucars

float x/2; .
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8. Onepanuu MHKPEMEHT U JIeKPeMEHT

VYHapHasd onepanys HHKpPEMEHTA YBEJINYMBAET CBOW omepaH] (00s13aTeJIbHO NMEePpeMEeHHYI) Ha
€IUHUIlY U 3alIMChIBACTCS i++
YTO SKBUBAJICHTHO 3amucu  1=1+1.

VHapHas ornepaiysi [1eKpeMeHTa YMCHBIIAeT CBOI OlepaH[ Ha CIUHMILy W 3alucChiBaeTCs | — ,
YTO SKBUBAJIEHTHO 3amuch | =i —1;

OTH onepanuy MOryT UCIOJIb30BaThCsl U B BBIPAKECHUSX:

sum =sum + X *i++; .
WHKpEMEHT 1 AEKPEMEHT Peasin3yloTcs B IBYX (opmax: npedukcHoi ++i 1 nocTdukcHOM i++.

9. CTtpykrypa nporpamm B cpeae Visual C++ 2010
[Iporpamma Ha s13b1ke C++ COCTOUT U3 CIEAYIOMIUX 3JIEMEHTOB (CM. puc. 1):
1.lupexTuBsI Mpenporieccopa.
2. Yka3aHusi KOMIIWISTOPY.
3. OObsBIIEHUS U OIIPENIEICHMUS.
4. OHa WK HECKOJBKO (DYHKITHIA.

# nupexTuBa npermnporeccopa 1
# NUpEeKTUBA IpepoLeccopy 2

# nupexTuBa npepoueccopy N

# yKazaHue KOMIWisTopy |
# yKa3zaHHe KOMIUJISTOPY 2

# ykazanue koMnuisiTopy M

OObsiBNICeHUE U ONpeieNieHne (MHUIHATU3a1Hs)
TIepEeMEHHBIX, KOHCTAHT, (VyHKIIUH

Oyukrus 1
OyukIms 2

Oyukuus N

Puc. 1. Ctpykrypa nporpaMmsl Ha si3bike C++

PaccmoTpuM cTpykTypy mporpaMm Ha si3bike C++ a1 KOHCoJIbHOTO npuiioxkeHus Win 32 cpezbl
Visual C++ 2010 Ha mnpumepe OJHON MNpOCTON mporpamMmbl. IJTO MporpaMMa JUisl BBIYMCIEHUS

o c+2d—cd
HepeMeHHOI/I a 110 Q)opMyne a=bm C HUCIIOJIB30BAHUCM OHCp&TOpOB KOHCOJIBHBIX BBOAAa U
c+

BBIBOJIA JAHHBIX.
briok-cxema anroputma pemieHus JaHHOM 3aJjaul UMEET JIMHEWHBIN BUJT M IPUBEAEHA Ha puc. 2.

Hauano

Beox b, c, d
|
a= b*(c+2*d-
c*d)/(d*(5*c+4*b))
|

BriBox a

3aBepicHne

Puc. 2. bnok-cxema AJITOpUTMA BBIYUCIICHUA HCpCMCHHOf/'I a
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Kon (Texcr) mporpammbl ¢ KOMMEHTAPUSIMU TIPUBEJICH HIDKE.

#include "stdafx.h""

#include <conio.h> //®aiin conio.h obecnieunBaet 3aaepxky okHa DOS Ha
//PKpaHe aucIuIes
#include <iostream> //Mupextusa include moaxarouaeT daiia 3arosoBka
/liostream
using namespace std; /[Monxirouaer Bce MMEHa U3 MPOCTpaHCTBa MMeH Std
int _tmain(int argc, TCHAR™* argv[ ]) [/OGbsiBIIEHHE TIIaBHOM ()YHKIIMN
{ /[Hagano rnaBHOU GyHKIHN
double a; [/OGbsiBIICHUE TIEPEMEHHON a
double b, c=2, d=3; [/O6bsiBienune nmepemeHubx b, ¢, d u ux
//MHAIA A3 AU
cout<<"vvedite b"'<<endl; //BeiBOI Ha 5KpaH HaanucH-npuriamenns vvedite b .

/[3neck endl — npu3Hak nepeMeleHus Kypcopa Ha
//HOBYIO CTPOKY

cin>>b; //BBoj 3HaueHus iepeMeHHon b
a=b*(c+2*d-c*d)/(d*(5*c+4*b)); //BbruucneHne nepeMeHHON @ 1o 3a1aHHOM hopMyJie
cout<<'"a ='"'<<a; //BbiBOIT Ha SKpaH 3HAYCHUS A

getch(); [|®yukms 3axepxku okHa DOS Ha skpaHe

return O;

}

JlupekTHBBI Npenpoueccopa rnpeiHa3HauyeHbl i 00paOOTKHM MCXOJHOIO TEKCTa MPOrpaMMbl
nepes koMnuisanuen. Jlrobas aupexkTuBa 0JKHA HAuYMHATHCSA ¢ cuMBouia #. Ha kaxmol cTpoke MOXeT
pacriosiaratbCsi TOJIbKO OJJHa JupekTuBa. Hampumep, no AupexTuse

#include <conio.h>

B TEKCT MCCIIEyEMOIl HAaMM ITPOrpaMMbl Oy/I€T BCTABIEHO COJEPKUMOE TaK Ha3bIBAEMOT'0 3ar0JI0BOYHOTO
daiina — B JaHHOM MpuUMepe ¢ UMeHeM CONio.h (mnst 3amepkku Ha skpaHe muciies okHa DOS).
3aroioBouHbIe (HaAMIIBI COACPKAT PA3TUUYHYI0 HHPOPMALINIO, HEOOXOAUMYIO JUIsl YCIIEITHOM KOMITHIIAIIUH
1 paboThI MporpamMmbl. B ganHo# mporpamme 3to ctpoku 1, 2 u 3.

Yka3zanuss KOMIMJSITOPY OCYIIECTBISIOTCS C TMOMOIIBIO TUPEKTUBBI Tpempolieccopa pragma,
CITyXalleil 1 yCTaHOBKU Pa3IMYHBIX apaMeTpOB KOMOWIATOpA. JUpekTrBa nuMeeT BUIL:

#pragma JAMpPEKTHBA .

Hanpumep, nupextusa #pragma argsused o3HayaeT, YTO KOMIWJISTOPY HE HY)KHO BbIJaBaTh
MpeyNpexIaoIne COOOIIEHUS O TOM, YTO apaMeTpbl GYHKIIMU HE UCIIOJIb3YIOTCS BHYTPH HEe.

B ananusupyemoii mporpaMMe Takue yKa3zaHusl KOMIWIATOPY OTCYTCTBYIOT.

@OYHKIMH ONKCHIBAIOT COBOKYITHOCTh T€X JAEHCTBUIM, KOTOpPBIE JOKHA BBHIIOJHUTH MPOrpamMma.

Ecnu ¢QyHKIME HECKONBKO, TO Cpeld HUX BBIJCNATCS OFHA - IJIaBHasl, KOTOpas MMEET MM
tmain(...). C Hee HauumHAEeTCs BBINOJIHEHHUE MPOrpaMMbl. Eciau mporpamma COJEpKUT €JUHCTBEHHYIO
(GyHKIIMIO, TO OHA 00s13aTEIBHO JA0JKHA UMETh UMs tmain (...).

B s3bike C++ (yHKUIUU SBISIOTCS CTPOUTENBHBIMU OJIOKaMU MPOrPaMMBbI, CIIPOEKTHUPOBAHHBIMU
JUI pelleHus] KOHKPETHBIX 3agad. Teno ¢(yHKuuu (IporpamMma, ONKChIBamomias ee palboTy) Bcerja
3aKirodaercs B purypHsle ckoOku. B Hameit mporpamme 31o cTpoku 6 u 15.

[IporpamMma MOXXeT conepKaThb NPOM3BOJIBHOE YHCIO JUPEKTUB, YKa3aHUH, OOBABICHUH U
onpeaeneHuii. OHU MOTYT pacrojaraTbCsi B J0OOM MecTe MporpamMMmbl, HO JIEHCTBOBAaTh B Mporpamme
OHM HAYMHAIOT TOJBKO € TOIr0 MeCTa, II€ PaclOI0KEHBI.

B ucxoaHblit TEKCT MporpaMMbl MOKHO BCTaBIISATh TEKCT U3 APYroro ¢aiiia ¢ HOMOIIbIO TUPEKTHB
npenpoueccopa #include (Bxioyars):
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# include < ums ¢aitaa > .

Ecmm nms daiina pasMenieHo B YIVIOBBIX CKOOKaX, TO TOWCK HYXKHOTO (haiijia TpOU3BOJAUTCS
TOJILKO B CTaHJAPTHBIX KaTtanorax. Eciam ums aiina pa3MmerieHo B KaBbIYKaX - TIOMCK HYKHOTO (haiina
IIPOU3BOJUTCS B TeKylleM KaTtaiore. Hanpumep, nupektusa

#include <iostream>

COO0IIaeT MPEnpoIeccopy O HEOOXOIMMOCTH BKIIOYMTH B MporpaMmy (ain iostream, comepskaimuit
(yHKIMM BBOJA U BBIBOJIA TAHHBIX B KOHCOJIbHOM TpuiiokeHnd Win 32 cpenst Visual C++ 2010.

[locne nWpeKTHB M yKa3aHUW TPEMPOLECCOPY B HCCIEAYyeMOW NpOrpaMMe pacroiaraercs
onpenencHue GyHkuuu tmain(...). JIro6as mporpamma Ha C++ COIEpKHUT Takyro (QYHKIHIO, KOTOpas
SIBIIICTCS TJABHOW (CM. BbIe). BHyTpu (YHKIMH, B CBOIO O4YEpEdb, JODKHBI OBITh OOBSBICHBI
UCIOJIb3YeMble B HEH MepeMeHHble, KOHCTaHTbl U (QyHKIuU. CTaHIapTHBIE MaTeMaTH4eckue (QyHKIUU
(sin, cos u 1ip.) OOBSABIATH HE HAJIO.

[TonpoOnee o mpaBmiIax U OCOOCHHOCTSIX CO3JaHMs (PYHKIMI B MPOrpaMMe MbI OCTAaHOBHUMCS B
MOCIEAYIOMUX JCKIUAX. 37eCh KE YKaXeM, 4TO B aHAIM3UPYEeMOW NporpamMme B CTpokax 7 u 8
OOBSIBJICHBI UCIIOJIb3YEMBIE ITEPEMEHHbIE, B cTpokax 9, 10 u 12 oprann3oBaH BBOJI U BBIBOJI IEPEMEHHBIX,
B cTpoke 11 3ammcan omeparop ajsi BblYMCIEHHUS NepeMeHHON a. B crpoky 13 momemieHa QyHKuus
getch(), BeI3bIBacMas u3 3arosioBouHoro (aitma conio.h mmst 3amepxku Ha skpaHe muciies okaa DOS,
Heo0X0IMMOT0 ISl BBOJIA M BBIBOIa HH(OpMAIHK ITPH padoTe MPOTPaMMBI.

Omneparop return Bcerga OOJKEH MPUCYTCTBOBATh B KOHIIE MPOTPaMMBbl, OMHUCHIBAIOIICH paboTy
¢byakuu tmain(...). [TogpoOGHO pabota 3TOrO OMEparopa OyAeT paccMOTpeHa MPU U3YICHUH (YHKITHI B
s3bIke C++ B clneAyrommX JeKIHsIX.

2. OnepaTopbl BBO/1a U BHIBO/Ia B KOHCOJILHOM npuio:kenun Win 32 cpeast Visual C++ 2010

B KoncomsHom npunoskennn Win32 cpenst nporpammupoBanus Visual C++ 2010, B koTopom
KOHCOJIbHBIM (C MCIOJb30BAaHUEM KJIABHATYPhl) BBOJ JIaHHBIX MPOU3BOJUTCS MPH MOMOIIHM OIEpaTopa
cin. B C++ 3TOT omepaTop Ha3bIBacTCs TakXe MOTOKOM BBoja. Hampumep, 1jist BBOJAa 3HAYCHUH Tpex
MEPEMEHHBIX HAJ0 3aICaTh:

cin>>a >>b>>c;

rae >> - CUMBOJI Orepanu M3BJICUCHUA NAHHBIX M3 ITOTOKA; a, b ncC— INEPEMCHHBIC, 3HAUCHUSA
KOTOpBIX OynyT BBOAUTCS. BBoauMBIE 3HaUeHMsI JOJDKHBI pa3fensaThesl IpodenaMu, a BBOJ 3aBEpIIAeTCs
HAXXAaTHUEM KJIABHUIIIN <Enter>. IloTOKOBEIN BBOA U C€r0 OIepald aBTOMATHUYCCKHU PACIIO3HAOT
HepeMeHHHe U JAaHHBIC J'IIO6OF0 THUIIA.

KoHconbHbIHM (Ha 3KpaH TUCIIes) BBIBOJ JaHHBIX MPOM3BOJUTCA MU MOMOIIM oreparopa cout. B
C++ sTOT oOmepaTop Ha3bIBaeTcs TaK)Ke MOTOKOM BbIBOAA. Hampumep, /uid BbIBOAA 3HAUEHUH Tpex
MEPpCMCHHBIX HAZI0 3al1CaTh:

cout<<a<<bh<<c;

rae << - CHMBOJI ONepalliy BCTABKU JAHHBIX B MMOTOK; @, D U ¢ — mepeMenHbIe, 3HaYEHUS KOTOPBIX
OyAdyT BBIBOAWTHCS Ha OJKpaH. [IOTOKOBBI BBIBOJ M €ro OIEpalud aBTOMATHUYECKU PACMO3HAIOT
NepeMeHHbIC U JaHHbIe Jitoboro Tuma. Beieog B WIiN32 mpou3BoauTCst B KOMaHAHYIO CTpoky okHa DOS.
[ToMuMO HaHHBIX MO>KHO BBIBOAUTH M TEKCTOBYIO CTPOKY, 3aKIFOYUB €€ B KABBIUKHU:

cout<<"Summa a+tb+c = "'<<d,
CrangapTHble (YHKIMH BBOJA M BBIBOAA HAaXoJsATCs B OmOmmoTeyHoMm ¢aiiie iostream. UroOsi
CBs3aTh pa3pabaThIBaEMyI0 MPOTPaAaMMY CO CTaHJIAPTHOW OMOJIMOTEKON BBOJIAa-BBIBOJA, HEOOXOIMMO B
Hayajie IporpaMMbl YKa3aTh ONEpaTop MOAKIIOYEHUS ITOH OUOIHMOTEKH:

# include <iostream> .

Touxka c 3ansToit mocie onepatopos include He craButcs.
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Oneparop COUt 4YacTo  HCMNONB3YyEeTCSs C  Pa3IUYHBIMH  ONUUSAMHU  (YIPaBISIOIIUMU
MOCJIeIOBATEIBHOCTAMH) JUTSl pacuIMpeHust ero ¢yHKuui (cM. paszaen 1 nekuuu 2).

B omepatope cout nmomyckaercs mNpoW3BOAUTH apudmeTrnyeckue nerctus. Hampumep, npu
BBITIIOJTHEHUH OIIEpaTopa

cout<<2+3+4
Ha dKpaH JucIuies OyAeT BhIBEACHA pe3yabTaT — mudpa 9.

Bonpocsl 111 CAMOKOHTPOJIS
1. JlaiiTe onpeneneHue onepaiuu B sizbike C++.
2. Yro Takoe onepana?
3. [Maiite onpesenenne NpUOPUTETA ONIEPAIH U IPUBEINUTE IPUMEPHI.
4. B yeM yHUKaJIbHOCTb ONIE€pALlUU IPUCBAUBAHUS?
5. Kak 3anuchiBaloTCsl MaTeMaTH4eCKHE ICHCTBUS C IEPEMEHHBIMU, KOHCTAaHTaMU U (DYHKIIUSMU B
si3pike C++?
6. KakoBbl mpaBmiia oOpaieHuii K MaTeMaTHIeCKuM QYHKIHAM B si3bike C++7?
7. Yto Takoe BbIpaxkeHue?
8. OxapakTepu3yiTe orepairi HHKPEMEHTa U IEKPEeMEHTa.
9. YUeM OTAMYAIOTCS TPOTPAMMBI C TUHEHHON CTPYKTYPOii?
10. Kak BbIBeCTH Ha 3KpaH 3HAYEHUE MEPEMEHHON?
11. Kak B onHOM omeparope 0ObsSBUTH TUII IEPEMEHHON U 33/1aTh €€ 3HaYCHHE?
12. TlepeuncnuTe oniuu oneparopa Cout u packpoiiTe ux aencTBue.
13. Kakue dynkuuu BoinosHsier oneparop include?
14. Kakue GyHKIMH BBITOIHSET (aiii 3aroyioBka iostream?
15. Jlnst yero ciryaT KOMMEHTapUU B IPOTPaMMHOM Kojie?
16. Yro Ttakoe mpoekt B Visual C++ 20107
17. Kakue ocHOBHBIE yacTu niporpammsl B Visual C++ 20107

Jlexuus 3
PA3SBETBJIAIOHNIUECS BBIYUCJAUTEJIBHBIE ITPOLECCHI B
VISUAL C++2010. YCJIOBHBIE OIIEPATOPLI.

Henp geknmu: wU3y4yeHHE BOMPOCOB  pa3pabOTKUM  Pa3BETBISIONIMXCA  IMPOrpaMM €
HCIOJIb30BAHUEM OIEPATOPOB YCIOBHOIO U O€3yCIOBHOTO MEPEX0/10B, OCOOCHHOCTENH UX KOHCTPYKLIUU U
HUCIIOJIHCHUS.

OcHOBHBIE BOMPOCHI JIEKI[HH.
1. Pa3BerBistonirecs BEIYUCIUTEIbHBIE POLIECCHI.
2. YcnoBuslit oneparop if...else. CuHTakcuc U UCTIONB30BaHKUE B IPOTPAMMAX.
3. Onepatop BuOGOpY Switch.
4. be3ycnoBHBIH oriepaTop.

1. PazBeTBasilomuecs: BbIYUCIAUTEIbHbIE MPOLECCHI
IIpu pemeHun mnpakTU4ecku M000M 3amaud, B TOM 4YMCI€ M IpPHU MOMOIIM KOMIIBIOTEpA,
MPUXOAUTCA TPUHUMATh Te WIM HHble pemeHus. [lockonbky Bcsd HHpOpMAIUs B KOMIBIOTEpE
MIPEACTABJIIEHA B YKUCIOBOM BHJE, TO CPAaBHEHUE YHUCJIOBBIX 3HAYEHUH — 3TO CYLIHOCTb MEXaHU3Ma
MIPUHATHS PEUICHUI B BBIYMCINUTEIBHBIX ITpolieccax Ha A3blke C++.
CymecTByeT mecTh 6a30BbIX ONEPATOPOB Il CPABHEHMSI 3HAYCHUH IBYX EPEMEHHBIX:

< MeHblle <= MeHblIe UJIU PAaBHO
> 0oJibLIe >= QoJibllIe HJIH PABHO
== paBHO != He paBHO
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J[to00#1 KOHKPETHBIM QITOPUTM MOXET OBITh 3amucaH Ha S3bIKe MPOrPaMMHUPOBAHMS,
WCIIONB3YIOLIEM TOJIBKO TPU YIPABISIOIIUNA CTPYKTYpPbI: MOCIEIOBATEIILHOE BBIMOJIHEHUE, BETBICHUE U
ITOBTOPEHHE.

[TocnenoBaTenbHOCTh OMEPATOPOB BBHIMOJHACTCS B MOPSAKE UX €CTECTBEHHOI'O PACIOJIOKEHUS B
porpaMMe, C BO3MOXHBIM OTKJIOHEHHEM [UIsl BbI30Ba BHeHIHero ¢parmMenta (GyHKIUH), HO C
00s13aTeTbHBIM BO3BPATOM B TOUKY BBI30BA.

2.AccienoBanue ycJoBHOro oneparopa if...else

JIro001i anropuT™M MOKET OBITh 3allMCaH Ha SI3bIKE MTPOrPAMMHUPOBAHUS C UCIIOJIB30BAHUEM TOJIBKO
TpeX YNPABISIOIIMX CTPYKTYp: IOCIEJOBATEIbHOE BBINOJHEHUE, BETBICHHE U  IOBTOPEHHE.
[TocnenoBarenpHOE BBIIOJIHEHHE PEATU3YETCS B IMHEWHBIX AJITOPUTMAX, UCCIIEIOBAHHBIX B IIPEABIAYIIEH
nabopatopHoii pabore. B nmanHON pabote OyayT WHCCIEIOBaHbI pa3BETBICHHBIC AalNTOPUTMBI,
peaNnu3yroume alropuTMbl BETBIICHHUS.

Ha puc. 1 nmpuBenen npumep CTpyKTyphl BeTBlIeHUs. ONepanroHHbIA 070K Y CJIOBHE COCTOUT U3
BBIPAXKEHMS, COAEPIKALLErO JOTMYECKOE OTHOUIEHWE, T. €. ycioBHE. EcCiM ycloBHE BBINOIHAETCS, TO
peanuzyercs JeiicTBue 1 anropurma, a B ciiydae HeBbINOIHEHUs - JleiicTBue 2.

Her

VYcnorue

a

Heiictue 1 JeitctBue 2

A

Puc. 1. CtpykTypa BeTBIECHUS

CrpyKTypa BETBIIEHUSI ONHUCHIBAECTCA B sA3bIKE C++ C IOMOILBIO YCJOBHOIO ONEpaTopa;
if (BbIpa:keHue)
onepartop_1;
else
omneparop_2;

r7e 9acthb else omepaTop 2; MOXET OTCYTCTBOBATh.

BHauane BeluncisieTcs BbIpazkeHMe B cKoOKax. Eciy oHO HCTHMHHO, TO BhINONHAETCS onepaTop 1.
Eciu BbIpakenne 10xxHO, TO omepatop_1 mpormyckaeTcss W BbIOJNHAETCS omepatop 2. Bwmecro
€IMHUYHBIX OIEepaToOpoB MOTYT HCIIOJIb30BaThCsl TPYIIBl U3 HECKOJBKHUX OIEpaTopoB (CIOXKHBIE
orieparopsl). [Ipu 3TOM OHHU 3aKTFOUAIOTCS B (UTypHBIE CKOOKH - { }.

Bbipaikenne B CKOOKax MpejacTaBiseT coOOW YCIIOBHE, 3a/JlaHHOE C IOMOIIbI0 Onepanui
OTHOIIIEHUH Y JTIOTHYECKUX ONEpalUid.

CioxHbIC ONIEPATOPBI. K coxHbIM omepaTopaM OTHOCAT COOCTBEHHO CIIOXKHBIE OIEepaTopbl U
650ku. B 000MX ciydasix 3TO MOCJI€J0BATEIbHOCTh ONIEPAaTOPOB, MOMEIIEHHAs B pUrypHble cKOOKH. biok
OTJIMYAETCS OT CJIO’KHOTO OllepaTopa HaJHMuueM 00bsABJIEHNI epeMeHHbIX B Tese 6yioka. Hanpumep,

a=b+c;  // cnoxHbId onepatop int a,b,c,d; // 6ok
d=a+b; a=b+c;
} d=a+b;

}

J1u1s1 JTyd1iero NOHUMaHHUs JICHCTBHUS ONEPAaTOPOB B HACTOSIIEH paboTe ClIeyeT 3HATh MEPEBOJT
CITEAYIOIINX aHTJIMHACKUX CIIOB:
if — ecId;
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then —Toraa;

else - uHaue;

case — cayuyait;

switch — mepek/rouaTeNb;
break - mpepbiBaThb;
default — He BHINOJIHATD.

IIpumep 1. HccnemoBaTh M BBIIOJHUTH INPOrpaMMy JJisl OINPEAETICHHUS IEPEMEHHONW a 110
CIIELYIOIEMY YCIOBHIO:
{b+c+d, ecm b >10;
a=

b-c-d, ecm b<10.

bnok-cxema anroputma perieHus 3a1anus | npeacrasieHa Ha puc. 2.

Hayvajuo

Bsox b, c, d

Her
b<10

Ja

a=b+c+d a=b-c-d

P
«

BriBOa a

3aBepiueHue

Puc. 2. brok-cxema anroputma onpezaeaeHus NepeMeHHO a (IpoCcThle OnepaTophl)

IIporpaMMHBIN KO, peanu3yOLUN aarOpuT™:
#include "stdafx.h"

#include <conio.h> //@aiin conio.h obecnieunBaet 3amepxKy okHa DOS Ha
//PKpaHe nuctuies

#include <iostream> //MupexTuBa include monkiroyaet ¢aiia BBoJa—BbIBOA

using namespace std; [[Tlonxirouaet Bce MMEHa U3 MPOCTpaHCcTBa MMeH Std

int _tmain(int argc, _TCHAR™* argv[]) /O0bsiBnenue riaBHo# GyHknuu _tmain

{ //Hadano rnaBHON QpyHKIUU

inta, b; //OGBsIBIIEHUE TTEPEMEHHBIX IEJIOTO THIIA

intc=2, d=3; //O0BsBICHIE TEPEMEHHBIX 1IEJI0T0 TUIA U UX

//MHUI A3 A

cout<<"Vvvedite b"'<<endl; //BbIBOJ HA DKpaH Haanucu-npurianienus Vvedite b
cin>>b; //BBOJ 3HAUEHUS MepeMeHHon b
if (b<10) //'Y cioHbI# oniepatop if ...else (1-s1 gacTsb)
a=b+c+d; //BbIYUCICHNE TEPEMEHHOM a MIPU BBITIOJHEHUN YCIIOBHS
else //Y cnoBHbIi oneparop if ...else (2-s1 yacTp)
a=b-c-d; //BbIYUCICHNE IEPEMEHHOW A TIPU HEBBITOIHEHUH YCIOBHSI
couts<''a ="'<<a; //BBIBOA Ha DKpaH 3HAUYEHUs IEPEMEHHON a

20



getch(); //Dyuknus 3aaep ki okHa DOS Ha skpaHe
return 0,

}

IIpumep 2. VccnenoBath U BBIIOJHUTH IPOTPAMMY Ui OIpeIeICHHs IEPEMEHHOM a M0 YCIOBUIO
Ipumepa 1. OTiivuue B UCHOJIB30BAHUU CIOKHBIX OMEPATOPOB B yCIOBHOM oneparope if...else.
brok-cxema anroputMa peleHusl JaHHOTO 3aJaHus MpeacTaBieHa Ha puc. 3. OOpaTuTe BHUMaHUE
Ha OTJIMYMS JJAHHOM OJIOK-CXEMBI OT CXEMBI, IPUBEICHHON Ha pHc. 2. OOBICHUTE HX.

( Hauano )

Bsox b, c,d
Her
b<10
Ja
a=b+c+d a=b-c-d
BriBOa a BoiBoa a

>
€

(  3aBepmenme )

Puc. 3. brnok-cxema anroputrma onpeziesieHus: IepeMeHHOM a (CIOKHBIE OIEPaTOPHhI)

BBenuTte u BHINOIHUTE IPOTrPAMMHBIN KOJI, peasin3yromuii anroputM. OOpaTute BHUMaHUE HA
CABUT (PUTYPHBIX CKOOOK, OFPaHUYMBAIOLINX CIOXKHbBIE ONEPaToOpbl, OTHOCUTEIBHO CKOOOK,
OXBATHIBAIOIIMX TEJIO II1aBHOM (PYHKIUH.

#include "stdafx.n"'

#include <conio.h> //®aiin conio.h obecnieunBaeTt 3amepkky okHa DOS Ha
//5KkpaHe aucres
#include <iostream> // Mupextusa include moxkirovaet ¢aiin BBOa—BbIBOIA
using namespace std; //TloaxmoYaeT Bce MMEHa U3 mpocTpaHcTBa umen Std

int _tmain(int argc, _TCHAR™* argv[]) /O6bsBnenue rinaBHo#i GyHkmuu _tmain

{ //Ha4aso riaBHOM QYHKIIHH
inta, b; //O0OBsBICHNE TEPEMEHHBIX 1[EI0T0 THIIa
int c=2, d=3; //OGBsIBIICHHE TTEPEMEHHBIX IEJIOTO THIIA U UX
//MHULII A3 a1 A
cout<<™Vvvedite b*'<<endl; //BbIBOA Ha SKpaH HaamucH-npuriamenus Vvedite b
cin>>b; //BBOJ 3HaYCHHS TIEpEMEHHON D
if (b<10) //'YcnoBusiii oneparop if...else (1-s yacts)
{ //Hadazo cioxHoro oreparopa
a=b+c+d; //BbIUUCIICHNE IEPEMEHHOM a TP BBITIOIHCHUHU YCIOBHUS
cout<<"a=b+c+d="'<<a; //BbIBoj Ha dKpaH 3HAYCHHUS IIEPEMEHHON &
} //KoHeI1 CII0KHOTO oreparopa
else //Y cnoBHbIi oneparop if ...else (2-s1 yacTp)
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{ //Ha4aio CcJI0)HOTO oreparopa
a=b-c-d; //BbrumcieHue NepeMEeHHON a TIPH HEBBITIOTHEHUU YCIIOBHS
cout<<'a=b-c-d= ""<<a; //BBIBOJI Ha SKpaH 3HAYECHHUS IICPEMEHHON a
//KoHer CI0XKHOTO ornepaTopa
getch(); //@ynkuus 3aaepkku okaa DOS Ha skpaHe
return O;

}

BBenute, oTnagpTe W BBINOJIHUTE JAHHBIM MPOTrPaMMHBIN KOJ| CaMOCTOSATENbHO. 3aduKCUpyHTe
pe3yabTatel it b=8 u b=12. O0bscHUTE PE3yIbTATHI.

3. Ucnoab3oBaHue yc10BHOro onepatopa if...else nist 3-x nHTepBaJioB 3HAYeHN i TIepeMeHO
Beimre vccrienoBanuch ciydan NpUMEHEHUs yciaoBHOro omepatopa if...else mis 2-x mHTepBaioB
3HAUEHUI NEPEMEHOH, T. €. PaCCMATPUBAIMCH MPOCTHIE YCIOBUS (JOTMYECKHE BBIPAKEHUS) THIA X<a.
ITpu 3TOM UHUCIIO 4 IEIUT YUCIIOBYIO OCh X HA JIBa UHTepBaJia (puc. 4).

X<a X>a

»

X=a X

Puc. 4. I'padmdeckast HHTEpIpETAIUS JIOTHIECKOTO BHIPAYKESHUS IS IBYX MHTEPBAJIOB 3HAYCHUN X

S3pik C++ u cpena Visual C++2010 mo3BosisitoT B cirydae HEOOX0AUMOCTH IPUMEHSTH B YCIIOBHOM
oneparope if...else u Oonee CIIOKHBIE JIOTHYECKUE BBIPAKCHUS C HCIOIb30BAHUEM Pa3IMYHBIX
JIOTUYECKUX ONEPALUiA.

PaccmoTpum ciyuwaid, korma B ycinoBuM omeparopa if...else ykazaH HEKOTOpbI HHTepBal
3HAYeHUH, C KOTOPHIM CpaBHUBAeTCs NepeMeHHas. Hampumep, mepemeHHas X JOJDKHA HaXOAUTHCS B
uHTepBane 3HadeHuit ot a 10 b (a<b) (puc. 5). B sTom ciydae ycioBue 3amUIIETCs CIEIYIOLIAM
obpa3zom:

if (x>=a && x<=Db),

rae && - onepanus noruyeckoro U.

xX<a a<x<b x>b

»
»

x=a x=b X

Puc. 5. I'padmuueckast uHTEpIIpeTaIMs JOTUYECKOTO BRIPAKEHHUS IJIs1 TPEX UHTEPBAJIOB 3HAUYEHUN X

4. UccoieioBaHue BJIOKEHHOT0 YCJIOBHOTO onepaTtopa if...else

Bo MHOrux ciy4asix MCIOJIb30BaHHE MPOCTOro (0AMHAPHOr0) omepaTopa if...else He obecrnieunBaet
pelieHnue TocTaBlIeHHOW 3amaud. O4YeBUIHO, YTO JAHHBIM OINepaTop, HAMpUMEp, HE IO3BOJIAET
BBIYHCITUTEILHOMY MPOIIECCY MPUHSTH PEIICHUE B ClTydae, KOTa sl KaKOW-TO MePEMEHHOI CyIIeCTByeT
yeTbIpe U Oosiee MHTEpBaja ee 3HaueHUil. B 3TOM ciiydae MpUMEHSIOT BJIOKEHHBIN YCIOBHBIN OIlepaTop
if...else.

Ha puc. 6 npuBesieH mpuMep CTPYKTYphI BIOKEHHOTO YCIIOBHOTO omeparopa if...else (B kauectBe
0a30B0if HCIOIB30BaHA CTPYKTYpa, H300paxkeHHas Ha puc. 2.1).
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Her

VYenorne |
Ha Her
Omneparnus 1 w
Ha
Onepanus 2

A A

Puc.6. CTpykTypa BIOKEHHOTO yCI0BHOTrO oneparopa if...else

3. Oneparop BbiOOpa switch
Omneparop Switch (mepexitouaresb) npeaHa3HAuCH IS Pa3BETBICHHS IMPOIECCa BBIYUCICHUN Ha
HECKOJIbKO HampaBieHuid. OH oOecrneunBaeT BBIOOp W3 HECKOJIBKUX BapUaHTOB Ha OCHOBAHHHU
HEKOTOpOoro (puKCUpoBaHHOTO Mapamerpa. DopmMar orepaTopa CIeayIONIHi:

switch (BbIpaxenue)
case koncmanma_l: oneparop_1;
case koncmanma_2: onepatop_2;
case koncmanma_3: oneparop_3;

Case KOHCmaHma_n: onepaTop_n;
[default: omeparop;]
}

bnok-cema anropurma, peanusyroliero paboTy orneparopa Beioopa SWitch, npuseaena Ha puc. 2.4.

BeimonHenue omneparopa SWitCh HauMHAETCS ¢ BBIYMCICHHUS BBIPAKEHHUS B CKOOKax (OHO JOJIKHO
OBITH HeHOqHCHeHHBIM). Ero 3nauenwne MMOCJICA0OBATCIIBHO CPABHUBACTCA C KOHCTAHTAMH, KOTOPLIC
3aMucaHbl CIEAOM 3a KaXIbIM OIlepaTopoM Case. 3aTeM YIpaBlieHHWE MepelaeTcss TOMY OIepaTopy,
KOTOPBIM TOMEUYEH KOHCTAaHTHBIM BBIpaXKEHHEM (METKOM), 3HaU€HHE KOTOPOTO COBIAJIO C BHIYUCICHHBIM
BBIpaXEHHEM B ycioBud. [locie 3TOro mocneaoBaTeiabHO BBIMOIHSIOTCS BCE OCTAbHBIE BETBU, €CIH
BBIXOJI U3 MEPEKITIOYATeNs SIBHO HE YKa3aH.

Bce xoHCTaHTHBIE BBIpaKEHHs JOJDKHBI MMETh pa3Hble 3HA4YeHHs, HO OBITh OJHOTO U TOTO K€
[ETIOYMCIICHHOT0 THIa. HEeCKOJIbKO METOK MOTYT CJeIoBaTh MOApsa. Eciu coBnajeHus HE TPOU30IILIO,
BBITTOJTHSFOTCSL OTIEPATOPhI, pacroyiokeHHblie mocie ciosa default (a mpu ero orcyrcTBuu ympaBieHue
nepezaercs caeaymooiemy 3a switch oneparopy).

YcaoBue
(koHCTaHTA)

KoncrauTta 1 KoncranTa 2 KoncranTa 3 KoncranTa_n

Omneparop_1 Oneparop_2 Oneparop_3 Oneparop_n

A
|
|

Puc. 2.4. briok-cxema anroputma padoTsl oneparopa Switch
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IMpumep 3. [Ipoananusupyem paboTy omeparopa SWitch Ha mpumepe mporpammel, peanu3yromniei
MPOCTEHIINI KaIbKYIATOP Ha 4 AeicTBUA. 3/1eCh KOHCOJIBLHO BBOISTCS JBE NEpEMCHHbIC a U b u 3Hak
OTEpaIliU, KOTOPYIO HEOOXOJMMO COBEPIIUTHh ¢ STUMH MepeMeHHbIMU. Omeparop SWitch cpaBHuBaeT
BBEJICHHBIA 3HAK ONEpalMd CO 3HAKOM, COJEp)KalleMcs B YEThIpeX MeETKax Case, W MPOU3BOIAUT
HE0OXO0IUMYI0 apu(METHIECKYIO Olepanuio. Pe3ynbTar BRIBOAUTCS HA dKpaH. Eciu 3HaK omeparuu He
COBIIAACT C COACPKATUMHUCS B METKAX, TO Ha DKPaH BBIBOJAMUTCS COOOIICHHE O HEU3BECTHOM OIepaIuy.

#include "stdafx.h""

#include <conio.h> //®aiin conio.h obecnieunBaet 3amepkky okHa DOS Ha
//3kpaHe aucIies

#include <iostream> /linclude moakarouaeT aiia BBoga—BhIBOAA i0Stream

using namespace std; //TloaxmoYyaeT Bce MMEHa U3 pocTpancTBa umen Std

int _tmain(int argc, TCHAR™ argv[]) /O0ssaBnenue riaaBaoi GpyHkime _tmain

{ //Havaio rinmaBHOW (yHKIIMH
double a, b, res; //O0BbsIBIICHHE BEIIECTBEHHBIX MIEPEMEHHBIX
char operation; //OOBSBICHIE CHMBOJIBHOW TEPEMEHHOM
cout << "Vvedite a : "'<<endl; //BbIBOJI HA SKpaH HaamucH-npuriamienus “Vvedite
a:”
cin >> a; //BBOJ 3HAUCHUSI TIEPEMEHHON a
cout << ""Vvedite operation : "'<<endl; //BBIBOJI Ha SKPaH HaAMUCH-IIPUIIIAIICHUS
“Vvedite
/loperation :”
cin >> operation; //BBox 3HaKa omnepanuu
cout << "Vvedite b : "'<<endl; //BBIBOJ Ha DKpaH HaAmUucH-puriamenus “Vvedite
b:”
cin >> b; //BBOJ 3HaYCHHS IIEPEMEHHON D
switch (operation) //Y cnoBue (¢ ueMm OyJeT CpaBHEHHUE) B OlEepaTope
switch
{ //Hagaso omepatopa Switch
case '+': res = a + b; break; //MeTka "+ ¥ BBIYHCII-€ TIPEMEHHOM €S JIJIs 3TOM
METKH
case '-": res = a - b; break; //MeTka ”-” ¥ BBIYUCII-€ IEPEMEHHOM I'eS JuIst ATOM
METKH
case "*": res =a * b; break; //MeTka ”*”” 1 BBIYHCII-€ IEPEMEHHOM I'€S IS 3TOM
METKH
case '/": res = a/ b; break; //MeTka ”/” ¥ BBIYKCII-€ TIPEMEHHOM IS JIJIs 3TOoM
METKH
default : cout <<""Unknown operation*'<<endl; //BbiBoj cooOreHus o
HEU3BECTHOMN //onepanun
} //KoHel C10XKHOTO ornepaTopa
cout << ""Result : " << res; //BBIBOJ] Ha SKpaH pe3yybTaTa BbIUNCICHUN
getch(); //®@ynkums 3aaepxkku okHa DOS Ha skpane
return 0O;
} //KoHer riaBHOW (hyHKIIMU

4. Be3yc/0BHBII1 onepaTop goto
[lepexon k mobomy onepaTopy IporpaMMmbl 6e3 ycioBUs (AMPEKTUBHBIN mepexona) B cpene Visual
C++2010 ocymecTBisieTcs C MOMOIIBIO omeparopa Oe3ycinoBHOro mepexoga ¢go to. B ornuume ot
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omepatopa if...else 3TOT omepaTop OCYIIECTBISET MEPEXoJ B HYKHOE MECTO MporpaMMbl 0e3
BBINOJIHEHUS KaKUX-T100 ycnoBuil. OnepaTop UMeeT CIeyIOmuil BUI:
goto MeTka;

Metkoit 0003Ha4Yal0T KaKOH-1100 oreparop, Ha KOTOPBIN JTOJKEH ObITh OCYLIECTBIICH NEPEXOan 3
MeCTa YCTaHOBKHM orepaTopa goto. B kauecTBe METKHU BBICTYIAET UICHTU(HUKATOP C PACIOIOKEHHBIM 32
HUM CHMBOJIOM JBOECTOYUS:

MeTtka: oneparop;

Kak TOJIBKO BBINOJHEHHE NPOrpaMMbl JIOCTUraeT omneparopa Joto, ympaBieHue nepenaercs

ornepaTopy, IOMEUEHHOMY METKOU A.

Ipumep 4. Tlpoananusupyem pabory omeparopa (OtO Ha mpuUMepe MPOrpaMMbl U3 3aJaHHs 2.
Pacronoskum orepatop goto ¢ MeTKOi A mepej YCIOBHBIM ONEPaTopoM, a METKY A — Imepell KOHIIOM
nporpamMmel. Terepb YCIOBHBIN OMEPATOP HE BBIIOJIHUTCS, T. K. KOMITBIOTEP BBIIOJIHUT oreparop goto A
U mepeineT cpasy K BeiBoAy Haanucu '‘Perehod po metke *;

#include "stdafx.h""

#include <conio.h> [[®aiin conio.h obecnieunBaeTt 3amepkky okHa DOS Ha
//3KpaHe TUCTLIes
#include <iostream> // Mup. include moakrovaet ¢aiin BBO1a—BbIBOIA
iostream
using namespace std; //TloaxiroyaeT Bce MMEHa U3 MpOCTpaHcTBa MMeH Std

int _tmain(int argc, _TCHAR™* argv[]) /O0bsiBnenue riaBHo#i GyHkuuu _tmain

{ //Havaino rinaBHOW QyHKINN
inta, b; //OGBsIBIICHUE TTEPEMEHHBIX IEJIOTO THIIA
int c=2, d=3; //OOBSBICHHE IEPEMEHHBIX IICJIOT0 TUIIA U UX
//mannmanu3anus
cout<<"Vvvedite b"'<<endl;//BeiBoa Ha 3kpaH Haanucu-npuriamenus Vvedite b
cin>>b; //BBOJ 3HaUEHUS repeMeHHon b
goto A; /lonepaTop goto
if (b<10)
{
a=b+c+d;
cout<<"a=b+c+d=""<<a;
}
else
{
a=b-c-d;
cout<<'"a=b-c-d=""<<a;
}
A: cout<<"Perehod po metke "*; //MeTka A u orepatop BbIBOJIA
getch(); //®@ynkums 3aaepxkku okHa DOS Ha skpane
return 0O;

BOl'lpOCbI AJist CAMOKOHTPOJIA.

1. Ik 3anmcatu B omeparopi if mepeBipky yMOBH Ha PiBHICTh 3MiHHOI HYJTHO?
1) if (x)
2) if (x)
3) if (x=0)
2. 3amucaHuii onepaTop if(@a>b) x=a else x=b.  Ckinbku MoOMHIOK 3pOGIIEHO MPH 3aMUCY oneparopa?
3. TorouHuii onepaTop BUKOHYETHCS JEIKe YHCIO Pa3 J0TH IMOKH He Oylie 3aJ0BOJICHa YMOBa ioro 3aBepiieHHs. Lle:
1) mocnioBHA CTPYKTYpa
2) cTpyKTypa BUOOpY
3) cTpyKTypa MOBTOPEHHS
4.€ npauncnaa i b. Skmo a>b, To mominsTH iX MicisiMu. SIKHi 3 omepaTopiB 3aMUCAHKUH PABUITLHO?

25



1) if (a>b) { c=a; a=b; b=c };
2) if (a>b) { c=a; b=c; a=b };
3) if (a>b) { b=c; a=b; c=a };
5. B omeparopi if mepesipserses ymona if (( x>=a) &&(x<=b) ).Illo o3nauae nepeipka 1iei ymoBu?
1) X HaNeXUTH BiApi3Ky a,b
2) X He HaJeKHUTh BiApi3Ky a,b
3) Tak 3anmmcyBaTH YMOBY HE MOXHA
6. BraiTh paBUJIbHUIL 3aMIKC OllepaTopa YMOBHOTO IEPEXOY:
1) if(x>1) then y=x; else y:=0;
2) if(x>1)y=x else y=0;
3) if(x>1)y=x; else y=0;
7. Y 3arajbHOMY BHIJISII OIIEpaTop yMOBHOTO repexoy mae Buriisiz if (ymoma) S1; else S2;. S1i S2 ne:
1) Oyzap-siki oniepatopu MoBu C
2) orepaTopy MPHCBOIOBAHHS
3) cnenianpHi onepaTopu MoBH C
8. 3ammcanmii omeparop: if (ymoBa) S; SIkmo ymoBa He BUKOHYETBCS, TO SIKMiT omepaTtop Oyae BUKOHAHHIA?
1) omreparop S
2) HACTYIHUH omepaTop MPOTrpamMu
3) BinOyneTbes mepexij Ha KiHelb porpamMu
9. V 3aranbHOMY BHIJIS[I OlepaTop yMOBHOTO mepexoay Mae purisz: if (ymosa) S1; else S2; .
SIKio yMmoBa He BUKOHYETBCS, TO SIKHH oriepaTop Oyjae BUKOHAHUHA?
1) omeparop S1
2) omeparop S2
3) HacTyNHUM onepaTop IporpaMu
10. BxaxiTh MpaBHIBHAN 3aIIHC OmepaTopa 0€3yMOBHOTO IEPEXOIY:
1) goto Al;
2) goto A1,A2,A3;
3) goto 1;
11. 3anucanuii oneparop: if (X>0) { X =X-1; Y=0; }else Y=Y+1 . Ckijbky HOMHIOK y TIPHBEJICHOMY ONepaTopi?
12. BkaxiTh Ha MOXJIMBICTh Takoro 3amucy omeparopa if(1< X < 3) S1; else S2;
1) MoxkIHBO
2) MOJIMBO B OKpPEMHUX BUIAKaX
3) HE MOXKIJIMBO
13. Slke 3HaueHHS MaTUMe 3MiHHA Z MiCJIsl BAKOHAHHS ONepaTopiB?
X=1; Y=1; Z=0; if(X>0) if(Y>0) Z=1; else Z=2;
14. B omneparopi if HeoOxigHO 3amucaT yMOBY, 1110 "X He HaISKHUTH BiAPi3Ky [ A,B |". BkaxiTh Ha npaBUIbHUIL 3amKC
i€l YMOBH.
1) if(A > X > B)
2) if(X>A)&&(X>B))
3) if(X<A)and(X>B))

Jlekuuu 4
HNUKINYECKUE BBIYUCJIUTEJBHBIE TIPOLUECCHI B VISUAL C++ 2010

eab padoThl: W3yUYEeHHE [IUKIMYSCKUX MPOTPaMM C MCIIOJIb30BaHKEM orepaTopoB iukia while u
do...while.
Bonpocsl Jekumnu:
1. Iluknyeckre BRIYUCIUTENbHBIE TPOLIECCHI
2. Omepatop mukia While B cpeae Visual C++ 2010
3. UccnenoBanue oneparopa mukia do...while B cpene Visual C++ 2010
4. Bnoxxennbsle 1ukiasl B Visual C++ 2010

1. IukiauYecKue BbIYMCIANTEIbHbIE NTPOLECChI

B03M0OKHOCTh TOBTOPHO BBITIOJIHATH HEKOTOpPbIE JIEHCTBUSA OYEHb BaKHA MPU pa3pabOoTKe JTHOOBIX
MIporpaMM M NPOrPaMMHBIX MPUIOKEHHUN. BBMHCINTENBHBIN IpoLEcC, COAECpPKANMNA MHOIOKPATHBIE
BBIYHMCIICHUS 110 OJHUM U TEM K€ MAaTEMATUUYECKUM 3aBUCUMOCTSM, Ha3bIBACTCS HUKIMYECKUM.

[{uks BBINOJHSIET ONEpaTop WM IPYMIy ONEpaTopoB A0 TeX MOp, MOKa HUCTUHHO (WU JIOXKHO)
OIIPELIETICHHOE YCIIOBUE OTHOCUTEIBHO HEKOTOPOU IIEPEMEHHOM, HA3bIBAEMOM MapaMeTPOM LHUKJIA.

MHOrOoKpaTHO NOBTOPSAIOIIMECS YaCTH TAKOTO MPOLECCA COCTABIISIOT TEJI0 LHUKJIA.

ANTOpPUTM HUKINYECKUX CTPYKTYP JOJIKEH COIAEPIKATh!
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1. IoaroToBKY K MMKJIY — IPUCBAaUBAaHUE HAYAIBHOT'O 3HAYEHUS MapaMeTpy LIHUKIIA.

2. IIpoBepKy yca10BHS BHIMIOTHEHHS TeNA ITUKIIA.

3. Teso mukaa — neicTBUsI, KOTOPBIE BBIMOIHAIOTCS B IUKIMYECKOW MporpamMme i PasHbIX
3HAYCHMI [MapaMeTpa LUKJIIA.

4. U3meHenne (Moaudukanms) 3HaYCHUN MapamMeTpa IUKJa.

Ha puc. 1 u3o0paxena O610K-cxema aJrOpUTMa IHUKIMYECKOTO BBIUYMCIUTEIBHOTO MpoIiecca, Iie
MMOMHUMO XapaKTEPUCTUK OMEPALMOHHBIX OJIOKOB B KaueCTBE IpUMeEpa MPUBECHBI PeabHbIE OMIEPaTOPHI.

\

Nuanimanusanus
mapameTrpa nukia (X=Xo)

e P S

"|Teno mukia

IIpoBepka ycnoBus
(x<=x,)

[eiicTBue
(Y=ax+b)

Mopaudukarus
rnapameTpa IuKJja
(X=x+AX)

Puc. 1. bnok-cxema AJIropuTMa HUKINYECKOT'O BBIYUCIIUTCIIBHOTO ITPpOoLecca

B cpene Visual C++ 2010 uukinyeckue BBIYMCIUTENBHBIE MPOLIECCHl PEATU3YIOTCS ¢ MOMOIIbIO
oneparopos While, do...while u for, ananu3 koTopsix OyaeT NpoBeICH HIXKE.

JIJist TydIiero MOHUMAHHMS JCHCTBHS OMEPATOpOB B HACTOSIIEH paboTe CieayeT 3HAaTh IEPEBO/I
CIEIYIOIIMX aHTTIUHCKUX CIIOB:

do - JIeJIaTh, BHITIOJIHSATE,
while - TOKa;
for - g

2. Oneparop uukaa while B cpeae Visual C++ 2010
Omneparop nukia While peanusyer BHIUHCIUTENBHYIO CTPYKTYPY HUKJ € MPEIyCJI0BHEM U HMEET
CHEAYIOUIUI BU:
while (;1ornueckoe BoIpakeHue)
oneparop;

B kauecTBe JIOrHYECKOr0 BBIPAMKEHHsI HCIIOJIB3YETCS] OTHOIICHUE WM JIOTHYECKOE BBIPAKCHHUE
OTHOCHUTEJIBHO MapaMeTpa LHUKJIA B BHIC KAaKOrO-TO YCIOBUS. ECIM OHO HCTHHHO, TO TENIO IUKIIA
(omepaTop) BBITIOIHSIETCS JI0 TEX IMOP, TIOKa BbIPajKeHHe He TePECTaHeT BBIMOIHATELCS, T. €. HE CTaHeT
J0XHBIM. OnIepaTop MOXET OBITh MPOCTHIM HIIH COCTABHBIM (M3 HECKOJIBKUX OMEPaTOPOB, 3aKITFOYCHHBIX
B (hUrypHbie CKOOKH).

biiok-cxema —airopuTMa UKIHYECKOTO BBIYHCIMTEIBHOTO IpOIecca C  MPEAyCIOBHEM,
peanusyemMoro orneparopom nukia While, npuseaena Ha puc. 1.
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Hccnenyem mpocTeiiiyio mporpammy ¢ omepaTopoM Iukiaa While, BeIYHCISIONIYIO 3HAYCHHS
¢byakun: Y=ax + sin(nx), eciu 3HaUCHUE X U3MEHSETCS OT Xg J0 Xk C Iarom Ax.
biok-cxema anroputma pelieHus: JaHHOTO 3a/IaHus TIPEJCTaBlIeHa Ha pUC.6.2.

BBox a, pi, xn,

xk,dx
I Temo nukIia

|
@ Her

Jla

y=a*X + sin(pi*x)

| i

BeiBon Xuy

v

3aBepiieHue

Puc. 2. Biiok-cxema ajqroputMa HUKINYecKoil mporpaMmbl ¢ oneparopom While

OmnpeenuM THITBI U 3HAYSHUS HCXOHBIX JaHHBIX, KOTOPBIC MTOHAT00ATCS /ISl PELICHHUS 3a1auu:

a — KOHCTaHTa, MHUIIHATM3UPYEM ¢€, Kak a = 2 U ONpeJe/IuM ee THI Kak Int (uemnoe);

7 — KOHCTaHTa, ee MHUIManu3upyeM kak pi = 3.14, tun double (meiictButenbHoe ABOMHOM
TOYHOCTH);

Xo — TIepeMeHHas1, 0003HaunM ee kak XN, Tum double;

Xk — repeMenHast, 0003HauuM ee kak XK, tum double;

Ax — mepemeHHas1, 0003HaunM ee kak dX, Tum double;

X — TmepeMeHHas, 0003HaYMM ee Kak X, T double;

y — nepeMeHHast, 0003HaunM ee kak Y, Tun double.

Huxe npuBesieH nporpaMMHBIN KO/, peaTu3yromui JaHHbINH anroputM. OOpaTtuTe BHUMaHHUE Ha
CIBUT (DPUTYPHBIX CKOOOK, OTPAHUYMBAIOIINX CJIOXKHBIE OMEPATOPhI, OTHOCHTEILHO CKOOOK,
OXBATBIBAIOIINX TEJIO TJIABHOM ()yHKIIHH.

int _tmain(int argc, TCHAR™ argv[]) /O0ssaBnenue riaaBaoi GpyHkImu _tmain

const int a=3; [MEnumanu3anms 1ej10i KOHCTaHTHI a
const double pi=3.14; [INanmanu3anus qelCTBUTEIbHON KOHCTAHTHl 7T
double x, y, xn, xk, dx; /[nepemenHbIX M mapameTpa HuKiIa: Y, X, Xg, Xk H

AX
cout<<" Vvedite xn, xk, dx: "'<<endl; //Bompoc mis BBoga mapameTpoB IIUKIIA
cin>>xn>>xk>>dx; //BBOI MCXOMHBIX JTaHHBIX
cout<<''xn= "'<<xn<<" xk= ""<<xk<<" dx=""<<dx<<endl;//BbBO1 HCXOOHBIX JAHHBIX
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X=XN; //TlonroToBKa K UUKIY —  MPEIOCTaBICHUE
HAYaJILHOI'O
//3HaueHuns mapamMeTpy IIUKIIa - IEPEMEHHOM X

cout<<" X "'<<" Y "<<endl; //BbIBO HA DKpaH 3aroioBKOB X n Y
while (x<=xk) //Onieparop while (ycnoBue mukia x < X
{ //Hagaio cocTaBHOTO Omeparopa
y=a*x + sin(pi*x); //Bbruncienne IEHCTB. IMEPEMEHHON Y Ha JaHHOM

mrare
cout<<x<<"™ "<<y<<endl; //BeIBOI Ha SKpaH ACHCTBUTEIILHON IIEPEMEHHOM Y
X=x+dXx; //BbrunciieHne CaeIyroIero 3HaueHus mapameTpa X
//KoHell cocTaBHOTO oreparopa
getch(); //Dynkuus 3aaepkku okHa DOS Ha skpaHe
return O;
} //Konern riiaBHOU (DYHKITIH

3. Oneparop nukia do...while B cpeae Visual C++ 2010
Omneparop nukia do..while peanusyer BBIYUCIUTEIBHYIO CTPYKTYPY HHMKJ € MOCJIEYCIOBHEM U
HUMEET CIIeIYIOIINI BHUI:
do
orneparop;
while (;roruueckoe BbIpakeHue);

B kauyecTBe JIOrH4ecKOro BbIPa)KEHHsI HCIIOJIb3YETCS OTHOIICHUE WM JIOTMYECKOE BBIPAKCHHE
OTHOCHTEJIBHO MapamMerpa LUKJIa B BHJIE KaKOro-TO YCJOBHUs. EcCIM OHO HMCTMHHO, TO TEJNO IHMKJIA
(omepaTop) BBIOJHSAETCS A0 TEX MOP, MOKA BbIPasKeHHe HE TEPECTAHET BBIMOIHATHCS, T. €. HE CTAHET
J0XHBIM. OnIepaTop MOXXET OBbITh IPOCTHIM HJIH COCTABHBIM (M3 HECKOJBKHX ONEPATOPOB, 3aKIFOUCHHBIX
B (hUrypHbie CKOOKH).

OcHoBHOe oTinuuue oneparopa 1ukia do...while ot oneparopa while cocrout B TOM, uTO 37€CH
YCJIOBHE OTHOCHTEJILHO MMapaMeTpa I[HKJIa MPOBEPSETCS IOCHC BBIMOJHEHHS Teja IHKiaa. [loatomy
onepatop do...while BbinosHgeTCS KaK MUHUMYM OZIMH pas3.

Biok-cxeMy  BBIYHCIHMTEIBHOTO Mpolecca, peaau3yiomero omneparop mukia do...while,
NPOAHAIM3UPYEM Ha MpPUMEpPEe pPELICHUS TMPOrpaMMbl Uil BBIYMCICHHS  3HAUCHHS (QYHKIUH
Y =sin®(x—a)—cos®(x +a)’ anst 3HaueHuit aprymenta X ot Xo=0 10 Xk=1 ¢ warom Ax=0,2. Ucnonbzyem
onepatop do...while. biiok-cxema anroputMma pemeHus 1aHHON 3a1a4y IPUBEJEHA Ha pUC. 3.

OmpenenuM THITBI U 3HAYCHUS] HCXOIHBIX JaHHBIX, KOTOPBIC OHAI00ATCS sl PELICHUS 3aauu:

a — KOHCTaHTa, MHHIMaIU3upyeM ee, kak a = 0,3 wu ompenenum ee Tun kak double
(mecTBUTENHHOE TBOMHON TOUHOCTH);

Xo — TIepeMeHHas1, 0003HaunM ee kak XN, Tum double;

Xk — repeMenHast, 0003HauuM ee kak XK, tum double;

Ax — mepemeHHas1, 0003HaunM ee kak dX, Tum double;

X — TmepeMeHHas, 0003HaYMM ee Kak X, T double;

y — nepeMeHHast, 0003HaunM ee kak Y, Tun double.
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HauaJo

BBoa a, xn,
xk[.dx

Teno nukna

Y =sin®(x—a)—cos?(x +a)?

|

BeiBog Xuy

_____________________________________

3aBepuieHue

Puc. 3. biok-cxema anropuTMa MUKIXYECKO# mporpammel ¢ oneparopom do...while

Hioke nmpuBeaeH nporpaMMHBIN KO, peau3yIOMi JaHHbIH anroput™. OOpaTtuTe BHUMaHUE Ha
CIBUT (PUTYPHBIX CKOOOK, OTPAHUYMBAIOIIUX CJIOXKHBIC ONEPATOPhI, OTHOCHTEIILHO CKOOOK,
OXBAaTHIBAOIINX TEJIO [NIABHOW ()YHKIIUH.

int _tmain(int argc, _TCHAR™* argv[]) /O0bsiBnenue riaBHo# GyHkimu _tmain

double a=0.3; [MEnunanu3anys KOHCTAHTHI a
double x, y, xn, xk, dx; /Inepemennbie 1 mapameTp mukiaa: Y, X, Xo, Xk ¥ AX
cout<<™ Vvedite xn, xk, dx: ""<<endl; //Bompoc mis BBoJa MapaMeTpoOB KA
cin>>xn>>xk>>dx; //BBOJ MCXOMHBIX JAHHBIX
cout<<'"'xn= "'<<xn<<" xk=""<<xk<<" dx="'<<dx<<endl; //BpiBOA UCXOIHBIX JAHHBIX
X=Xn; /[TlonroToBKa K [HMKIYy —  TPEIOCTaBICHUE
HAYaJILHOTO
//3HavyeHus napaMmeTpy LUKJIIa - IEPEMEHHOH X
cout<<" X "<<" Y "<<endl; //BbIBOA Ha SKpaH 3arojoBKoB X u ”Y*
do //Hauamno onepartopa do...while
{ //Hadano cocTaBHOTo orneparopa
y=pow(sin(x-a),3)-pow(pow(cos(x+a),3),2); //BeruncieHue Y Ha JaHHOM IIIare
cout<<x<<" “'<<y<<endl; //BbIBOT HA DKpaH JACUCTBUTEIHHOMN MEPEMEHHON Y
X=X+dx; //Bbruncienne CaeayroIero 3HaueHus mapamerpa X
//KoHer cocTaBHOTO oreparopa
while (x<=xk); //Omnieparop while (ycnoBue mukia x < Xy
getch(); //@ynkuus 3aaepxxku okHa DOS Ha skpane
return 0O;
} //KoHer riiaBHOW (DyHKIIMU

4. Baoxkennble nukabl B Visual C++ 2010
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LIuKIBpI MOXKHO BKJIAJBIBATH OPYr B Apyra. JTO CIeoyeT U3 3alucu B OOIIeM BHUJE, HAampumep,

omneparopa nukia wWhile:
while (Jiornyeckoe BbIpakeHue)
orneparop;

e onepaTop — Jt000ii orepaTrop, B TOM YKCIIE U CIIOXKHBIN, COCTOSIIININ U3 HECKOIBKHX
ornepaTopoB. T. K. HCKJIFOUEHUH U3 ATOTO IpaBuiia B s3bike C++ HET, TO B KAYECTBE OMEPaTopa MOXKET
OBITh HCIIOJIb30BaH JIFO0O0M M3 ONEPaTOPOB IUKIIA.

Torna BiosxeHHBIH UK ¢ oniepaTopoM While Oyer uMeTh ciieayrommuii BUI:

while (Jiornueckoe BbIpakeHue)
{
while (Jiornueckoe BbIpakeHue)
omeparop;
h
r7ie oneparop — Jito0oi oneparop, B TOM YHUCIIE U CIOKHBIH.
[Ipoanaim3upyem paboty mporpammbl B cpeae Visual C++ 2010, ucnonp3yromed Takyro
BBIYUCIIUTENIbHYIO KOHCTPYKIIMIO, KaK BIIO)KCHHBIN LUKJI, UJIM HUKJI B IIUKJIC HA IPUMEPE IPOrpaMMbl JIJIs

4 5
BBIYHUCIICHHUA 3HAUYCHUA (bYHKI_II/II/I s=223in3(knx—a) JJIs1 HeKOTOpoﬁ nepeMeHHoﬁ X. MCHOJIB?»y@M
n=1 k=1

BJIO’KEHHBIN UK ¢ orepaTtopom While. Biiok-cxema ajgroputma perieHus JaHHOMN 3a/1a4n MPUBEAEHA Ha
puc. 4. Heo6x01umMo BBECTH KOJ IIPOrPaMMBI, IOCTPOUTH PEIIECHHE U IPOU3BECTH BEIYMCIICHHS.
OmnpeeuM THITBI K 3HAYEHUS HCXOIHBIX JaHHBIX, KOTOPBIE TOHAI00ATCS ISl PELICHHUS 3a/1auu:
a — KOHCTaHTa, MHUIMAIM3UPYyeM ee, kKak a = 1,4 wu ompenenum ee Ttun kak double
(mecTBUTENHHOE TBOMHON TOUHOCTH);
X — mepeMeHHas, 0003HauuM ee Kak X, T double;
y — nmepeMenHasi, 060o3naunM ee kak Y, T double;
S — mepeMeHHas1, 0003HaunM ee kak S, tun double.
Hioke npuBeieH mporpaMMHBIN KOJI, peaTU3yIONIMiA JaHHbIH anroput™M. O0paTuTe BHUMaHUE HA
CIBUT (PUTYPHBIX CKOOOK, OTPaHUYMBAIOIINX CJIOXKHBIE OIEPATOPBI, OTHOCHTEILHO CKOOOK,
OXBATBIBAIOIINX TEJIO TJIABHOM (DYHKIIUH.

int _tmain(int argc, _TCHAR™* argv[]) /O6bsBnenue riaBHo#i GyHkmuy _tmain

const double a=1.4; [IMEnmanu3anus KOHCTaHThI a
double x,y, n, Kk, s; [/Muunuanu3anyst MEepeMEHHBIX H  [apaMeTpoB
LUKIIA: Ily,x,s,n uk
cout<<'" Vvedite x "'<<endl; //Bompoc uist BBoga X
cin>>x; //BBOA TIEpEMEHHOM X
cout<<''x=""<<x<<" a= "'<<a<<endl|; //BpBOI HCXOAHBIX AAHHBIX
n=1; //TlonroTOBKA K MUKJTY — MPEOCTaBICHUE HAYaIbHOTO
//3HavYeHus apaMeTpy LUKJIA - IEPEMEHHOH N
s=0; //HayanbHOE 3HAUeHHE TIEPEMEHHOM S
while (n<=4) //Oneparop while (ycnosue nukia n < 4)
{ //Ha4ao cocTaBHOTO OIepaTopa — BIOKEHHOTO IIHKIIa
y=0; //HaganpHOE 3HaUYEHHUE MTEPEMEHHOH Y
k=1; //TlonroTOBKA K IUKJTY — MPEOCTaBICHUE HAYaIbHOTO
//3HadeHus mapameTpy IUKIa - nepeMeHHon K
while (k<=5) //Bnoxennsrit oneparop While (ycmoeue mukina k <
5)
{
y=y+ pow(sin(k*n*x-a),3); //CymmupoBanue Y Ha K-oM 1irare
cout<<k<<" y= "<<y<<endl; //BwiBoj Ha 3kpaH nnepeMeHHOH Y Ha k-oM miare
k=k+1; //BBIYKCIIeHNE CIEIYIOIIEro 3HaueHus: mapamerpa K
}
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S=s+y; //CymmupoBaHue S Ha N-OM II1are

cout<<n<<" s= "'<<s<<endl; //BbIBOJI Ha SKpaH MEpPEeMEHHON S Ha k-om
mare
n=n+1; //BBpIauciieHre CIEAYIONIEro 3HAYCHHsI TTePEeMEHHON N
} //KOHeIl COCTaBHOT'O OIepaTopa ¢ BIOKEHHBIM ITUKJIOM
getch(); //Dynkus 3anepxkku okHa DOS Ha skpane
return 0;
} //Kouer riaBHO# QyHKIHN
BBox a, X

I OCHOBHOM ITUKJI

1

1

1

1

:

! -

1 !

Her ! IBI1oKeHHBI
0 | [UKIT

:

1

1

1

Ila /

]

_________________________________

BriBoa S

3aBepiieHue

Puc. 4. biiok-cxema aaropurma nporpaMmsl ¢ KCIOJIb30BAHUEM BIIOYKEHHOTO ITUKJIA

32



Bonpocsl 111 CAaMOKOHTPOJIA.

. C moMo1IbI0 KaKUX JEMCTBUM pean3yOTCs UKIMYECKUE MpoLecchl B s3bike C++?
. Banmmmte B 001eM Buje orneparop Iukiaa While u onwuimre, Kak OH BBITOIHACTCS.
. 3anummre B 0011eM Buje onepatop mukia do... while u onuiuTe, kak OH BBITOTHSETCS.
. Ilepeuncinre, 9TO JOIHKHO OBITH B KOHCTPYKIMHU IHKJIA.
. B a3pike C++ onepatop do... while —370...
1. OnepaTop HUKJIA ¢ NPEANTOCHUTKON
2. OrepaTop IMKJIA ¢ TOCICYCIOBHEM
3. Oneparop LuKJIa C IapaMeTpoM
6. B si3pike C++ B onepatope While mocienoBaTenbHOCT oriepaTopoB (0J10K)
1. HyxHo 3akiaro4yars B QUTYPHBIE CKOOKH
2. He HyXHO 3aKJIH04aTh B (UTypHbBIE CKOOKH
3. 3akmo4ath B GUTrypHBIE CKOOKM Ha YCMOTPEHHE aBTOPa MPOrpaMMBbI
7. CKOJIBKO pa3 BBIMOJHUTCS oreparop mukia inti=1; while(i>3) i=i+1; ?
1. Onun pa3
2. Hu oxgHoro
3. Hexotopoe uucio pa3
8. CKOJIbKO pa3 BBIMOJIHUTCS orneparop nukiaa int x=1; do x=x+1; while(x>3); ?
1. Onun pa3
2. Hu ogHoro
3. Hexotopoe uucio pa3
9. CkoJIbKO pa3 BRIIOIHUTCA onepatop 1ukiaa int i=1; while(i<3) i=i+1; ?
1.1
2.2
3.3
10. CkosibKO pa3 BhIMOJHHUTCS omeparop nukina int x=3; while(x>1) x=x+1; ?
1. Onun pa3
2. Hu oxgHoro
3. becuuncienHoe 4ncio pas
11. CkonbKo pa3 BeIMOJHHUTCS omeparop nukina int x=1; while(x<=3) x=x+1; ?
1.1
2.2
3.3
12. Yemy Oyzer paBHATBCSA X mocie Beixozaa u3 mukiaa int x=1; do x=x+1; while(x<3); ?
1.x=1
2.x=2
3.x=3

DN PR W N =

Jlexkuus 5
IMUKJINYECKHUE BBIMUCJINTEJIBHBIE ITPOLECCHI
B VISUAL C++2010. OIIEPATOP IIUKJIA FOR.

Heanb padoThbl: H3ydCHHE BOMPOCOB Pa3pabOTKH MHMKIMYECKUX MPOTPAMM C HCIIOJIb30BaHHEM

oneparopa nukia for.
Bonpocsl neknum:

1. lluknuyeckre BEIYUCITUTEIBLHBIC TIPOLIECCHI.

2. Onepatop nukia for B cpene Visual C++ 2010.

3. Onepanuu HHKPEMEHTA U JICKPEMEHTA.

4. Pa3paboTKa ImporpamMm ¢ KCIIOJIb30BaHKEM oreparopa mnukia for.

5. Baoxennsie mukisl for 8 Visual C++ 2010.
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1. Ilnkanvyeckne BLIYMCIUTEIbHbIE TPOLECCHI

B npenpinymieit nekuun ObIIM PacCMOTPEHBI UKJINYECKUE BBIYMCIUTENbHBIE Mpolecchl B Visual
C++ 2010 m peamusyrommme ux omepatopbl While u do..while. B nannoii nekumm Oyner usyuena
pa3paboTKa LUKIMYECKUX HpOrpaMM C HCIIONb30BaHWeM oreparopa nukina for. Kparko HamoMHHM
OCHOBHBIE ITOHATUS IUKIMYECKUX BBIUYUCIUTEIBHBIX IIPOLIECCOB.

HuKIM4YeCKUM Ha3bIBACTCSA BBIYMCIUTENBHBIN IIPOLECC, COAEPIKAIUNA MHOTOKPATHBIE BBIYUCIICHUS
10 OJTHAM U TEM K€ MAaTEMaTUYECKUM 3aBUCHUMOCTSIM.

[{uk1 BBINOJHSET ONepaTop WM TPYIIY ONEpaTopoB 10 TeX MOp, MOKa MCTUHHO (MJIM JIOKHO)
OIIPEEIEHHOE YCIOBUE OTHOCUTEIBHO HEKOTOPOH NIEPEMEHHOM, Ha3bIBAEMOM MapaMeTPOM LUKJIA.

MHOroKpaTHO NOBTOPSAIOIIMECS YaCTH TAKOT'O MPOLECCa COCTABIIAIOT TEI0 LHKJIA.

ANropuT™M HUKIMYECKUX CTPYKTYP AOJDKEH colepkaTh (puc. 7.1):

1. IloAroToBKY K MKJIY — IPUCBAaUBAaHUE HAYAIBHOI'O 3HAYEHUS MMapaMeTPy LIUKIIA.

2. IlpoBepKy ycJIOBHUS BBIIIOJHEHUs Teja LIUKJIA.

3. Teno mukaa — JEHCTBUSA, KOTOPBIC BBIIOJIHAIOTCA B LUKIMYECKOW MpOrpaMMme Ui Pa3HBIX
3HAYEHUH NapamMeTpa LUKJIa.

4. U3menenne (MoguduKanus) 3HaYeHUH MapaMeTpa UKJIA.

Ha puc. 1 u3o0paxena 610K-cxema aJrOpuTMa LUKIMYECKOTO BBIUMCIUTENIBHOIO Ipolecca, Ie
IIOMHMO XapaKTEPUCTUK ONEPALIMOHHBIX OJIOKOB B KAUECTBE MPUMEpPA IPUBEACHBI pealbHbIE ONIEPATOPHI.

|

Muannuanuzamnus
napametpa nukna (i=1)

|
L

Temo mukiaa

IIpoBepka
yenosus (i<10)

JleiicTBre
(Y=ax+b)

Momuduranms
napameTpa uKiIa
(i=i+1)

Puc. 1. bnok-cxema AJIropUuTMa HUKIINYECKOT'O BBIYUCIIUTCIIBHOTO ITPpOoLecca

B cpene Visual C++ 2010 uukinyeckue BBIYMCIUTENBHBIE MPOLECCHl PEATU3YIOTCS ¢ TOMOIIbIO
oneparopoB While, do..while u for. Beime Obutn uccnenoBaunbl oneparopsl While u  do...while. B
HacTosIel paboTe OyAyT HCCIeI0BaHbI IPOrPaMMBI C HCIIOIb30BaHHeM onepaTopa for.

2. Oneparop nukJa for
Omeparop uukna for wmcmome3yercs, Koraa KOJUYECTBO ITOBTOPEHHMH Tela IMKIA 3apaHee
u3BectHo. Dopma 3amucu oneparopa nukia for ciemqyromas:
for ([BbIpakeHHe HHUIIMATHU3AINHN]; [BBIpAXKeHHe IPOBEPKH (ycaoBHe)];
[BbIpa:xkenne moaudukanuu|)
onepaTop BHYTPH LIUKJIA;
KBanpaTHble ckOOKM 1MOKa3bIBAIOT, YTO JIaHHAS CEKIIMS B OMIEpaTOpE MOXKET ObITh OMyIIEHA.
Ha npaxTuke 3T0 BBIMJISITUT, HAIPUMeEp, CIIeTyIOIUM 00pa3oMm:
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for(i=1; i<=n; i=i+1)
Y =A*i;
rze | — mapamerp uKJa.
AHanu3 JaHHOMW 3aliCH MOKa3bIiBaeT, 4To omepatop for oObeauHseT B cebe TPU ONEpPaAMOHHBIX
0J10Ka 13 OJIOK-CXEMBI IIMKJIIMYECKOTO BBIYUCIUTENBHOTO Tiporiecca (puc. 7.1):
- 0JIOK MHHUIIMAITU3AIINH, T. €. IPUCBOCHUS MapaMeTpy HUKIa HadaabHOro 3HavyeHus (i=1);
- 0JIOK TIpOBepKH ycioBus (I1<=n);
- 6stok MoauduKanuy mapamerpa ukia (1=i+1).
DTO CBOWCTBO omeparopa HuKiIa fOr TMO3BOJSET CYHIECTBEHHO YIPOCTUTHh BBIYUCIUTEIbHBIC
MPOIIECCH U IPOTPAMMHBIE KOJIBI ITPH PELICHUN Pa3INyYHbIX 331a4 B Visual C++ 2010.
B cxemax anroputmoB omepatop 1ukia for orpaxaercs cumBosioMm Mmoaupukanus (puc. 2):

Omneparop

]
|

Puc. 2. binok-cxema onepatopa ukia for

Ha cxeme anroputma npuBeeHsb! cleayromue 0003HauYeHUs:

- P — mapamerp uuxna;

- N1, N2 — rpanuipl 13MEHEHUS TTapamMeTpa 1HUKIIa;,

- Step — mar u3MEHEeHHMsI MapaMeTpa IUKiIa (€CIH mar He yKa3aH, TO OH paBHseTcs 1) .

[Tapamerp nukia P, rpanuiel m3menenus N1, N2 u mar Step g0/mKHBI IMETh OJTMH U TOT YK€ THII.

Bo3mokHocti omepatopa 1ukiaa for oueHp Benawku. Hampumep, BMecTo 1000ro H3 Tpex
BBIpOXEHUI B 3amucu oOmieil (opMbl MOXXHO 3amMcaTh J1Ba M 0Oojee BBIPAKEHHUS, pa3eIeHHBIX
3aIISITEIMU:

for(i=1, j=1, z=1; i<=n; i=i+l, j=j+1, z=z+1)
Y =A*i*j*z;

OcobOeHHOCThIO omepaTopa nukia for sisercs To, 4To mapamerp nukia P, rpaHUIBI U3MEHEHUS
N1, N2 u miar Step MOryT OTCyTCTBOBAaTh B 3aITMCH oIepaTopa (3HaKH ““;” JTOJKHBI IPUCYTCTBOBATH ).
Hanpumep, ecnu mponyieHo ycIoBUE, TO UK OyIeT BHIMOMHIATHCS OeckoHeuHo. [IpuBenem tpu

npuMepa OECKOHEUHBIX ITUKIIOB:
for (i=0; ; i++) cout<<” BeckoHeunbIii UK ” << endl;

for (i=1; 1; i++) cout<<” Bbeckoneunprii muka ” << endl;
for (; ;) cout<<” BeckoHeunbIii UK ” << endl;

3. Onepanuy HHKPEMEHTA U 1eKpPeMeHTa
B s3pike C++ MpUHATO OTEpaIiio MpupalieHus ukia i=i+1 3anuceiBaTh Kak i++, HanmpuMep:
for(i=1; i<=n; i++)
Y =A*i;
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Takast 3amuch Ha3pIBaeTCs onepanueii nHKpeMmenTa. Ecnu  i=i-1, TO 3ammChIBAlOT i-- ¥ HAa3BIBAIOT
olepanuen T1eKpEeMEHTa.

OTH omnepallud CBOMCTBEHHBI TOJBKO s3bIKy C++. VYHapHBIe (OAMHOYHBIE, OJHOMECTHBIC)
oreparii MHKpPEeMEHTa (JEeKPeMEHTa) YBEIMYMBAIOT (YMEHBINAIOT) CBOM omepaHn (00s3aTenbHO
nepeMeHHy10) Ha eauHuily. OHM U3MEHSIOT 3HaYeHHE CaMOM MEePEeMEHHOM, TO e€CTh SBISIOTCS CKPBITON
dbopMoii onepanuu nprcBanBaHus. IHOTIa 3TH ONepaliiy MPUMEHSIOT KaK CaMOCTOSATEIbHBIN OmepaTop:

i++; i--;
YTO 3KBUBAJICHTHO 3aIlMCHU
=i+l i=i-1;

HO 9THU onepaum/l MOI‘YT HCITIOJIB30BaAThECA U B Bpra)KeHI/I}IX, HaanMep,
sum = sum +x *++i ;

WHKpEMEHT ¥ JIEKPEMEHT pealn3yloTcs B JBYX (opmax: NpepUKCHOW U TOCTHHKCHOM.
OCOOEHHOCTH BBITIOIHEHHS 3TUX (OPM CIICTYIOLIHE.
ITpu npedurcuoit hopme ++i (--i) - mepemenHas i cHavana yBeqMYMBacTCs (YMEHbIIAETCS) Ha
CIMHMILY , 4 3aTEM €€ 3HAUCHUE MCIIOJIBb3YETCS B BHIPAKEHHU.
IIpu mocrdukcHoit (opme i++ (i--) — 3HaYeHHe NEPEMEHHOM | CHayajga HCIOJIb3YETCS B
BBIP@KEHUU W TOJBKO ITOCJIE€ BBHIYMCICHHS BBIPAKEHHS TIEPEMEHHAS YBEIMUMBAETCs (YMEHBINACTCS) Ha

CANHULY.

4. Pa3zpa0doTKa nporpaMM ¢ ucnoJib30BaHueM orneparopa nukJa for
PaccmoTpum mpocreiimuii mpumep oreparopa nukia for. HeobxoauMo uccienoBaTh mporpammy
JUIS TIeYaT B CTONIOeI unces ot 1 1o 3amanHoro yuciaa N=15 c¢ marom 1. Mcnonb3oBats oneparop for.
briok-cxema anroputma BHIMOTHEHUS TaKOTO 3aJaHus IPUBEEHA Ha puc. 3.

BobiBog i

( 3aBepuienue ) R

Puc. 3. biaok-cxema anropuTma Juist neyaTH B CTOJIOEI] N Yncen

Hwuxe nmpuBeneH nporpaMMHBIN KOJI, pEAIM3YIOIIUN JAHHBIA AT OPUTM:

int _tmain(int argc, _TCHAR* argv([])

t
inti,n;
cout<<"Vvedite n "'<<endl;
cin>>n; //BBOJT 3HAYCHHUS TIEPEMEHHON N
for (i=1; i< n; i++) //Oneparop nukna for
cout << i <<endl; //Teno nuKiIa — BBIBOJ IapamMeTpa nukJia i

36



getch();
return O;

}

B pe3ynbTare BBINOIHEHUS TPOTPaMMBbI OyZIET HareyaTaH CTOJI0CI MOJOKHUTEIbHBIX Yhced OoT 1 10
15. Ananu3 pe3yibTaToB IOKa3blBaeT, 4ro pabora omeparopa nukia fOr mpoucxomutr B TONHOM
COOTBETCTBHH CO CXEMOM BBIYMCIUTEIHHOTO Tpoliecca Ha puc. 1. B qanHOM nmpuMepe napaMmeTpoM IuKia
for sBnsercs mnepemeHHas | (oHa Jke — cueTYydK). B Havane nukia cueTdydk (mepeMeHHas )
UHHUIHATH3UpYeTCs 3HadeHueM 1. [Totom BeimosHseTcs Teno 1ukia (cout << i <<endl;) u nposepseTcs,
HE JIOCTUT JIKM cueTyuk 3HaueHus N=15. [locie Kaaoro BHIMONHEHHS Tena LUKiIa cdetduk (i)
yBEIMYMBACTCS Ha eUHUIY. Kak TOJBKO | CTaHeT paBHBIM 15, TENO HUKIIA MPONYCKASTCS U YIPABICHNUE
nepeaaeTcs CIeAYIoIIEeMY OIepaTopy MporpaMmBbl.

IMpumep 1. Uccnenyem nporpaMmy BeIYHCICHUS (haKTOpHAa LEIOro Yuciia N ¢ UCIOJIb30BAaHUEM
omeparopa for. dakropmas — 3TO TmNpousBeAeHHE IENbIXx uncea oTr | mo N. Heobxomaumo
NPOAHAIM3UPOBATh OJOK-CXEMbI BBIYMCIUTEIBHOTO MpPOIECCa W alrOpUTMa pEIlCHHs 33JaHus MpH
MIOMOIIH OTlepaTopa Iukia for, BBecTr Ko/ mporpaMMsl, MOCTPOUTD PEIIICHUE U TPOU3BECTH BBIYUCIICHHSI
st n=10.

dakropuan yrcia N BEIYKCIACTCS 10 Ceayromei Gpopmyie:

n
n! = 1*2*3*4* ... *n = [Ji
i=1
[Tpu BeuUCIHeHNH (pakTOpHAIa HAYALHOMY 3HAYEHUIO MpousBeneHus 1 HeoOX0aMMO TIPUCBOUTH
1. Tlpu kaxaoM BBIMOJHEHUU Tena Iukiaa Il Oymem ymHOXath Ha i. IlpuMem mis 0003HAYEHUS

MIPOM3BEICHUS HICHTU(PUKATOP P. BIOK-CXEMBbI BBIYHUCIHUTEIHHOTO TPOIECCa M aITOPUTMA PEIICHUS
3aj[aHus IPU TIOMOIIIK orieparopa nukia for uMeroT creayronuit Bus:

i=1 ( Hayvano )
| |

p=1 BBoa n

v BoiBOa p

3aBepuienue )

a) 0)
Puc. 4. brok-cxembl BbluncaeHHs (pakTopuaa 1Henoro yucia nN:
a) BBIYHCIIUTEIHLHOTO Mpoliecca; 0) aropuT™Ma ¢ UCIIoNIb30BaHueM ornepaTtopa for

BeiBOoa p

YuuteiBass ONOK-CXeMbl Ha puc. 4 Tporpammy BBIUHCICHHS (akTopuansa MOXKHO 3amucath B
CJIETYIOIIEM BHJIC:

int _tmain(int argc, _TCHAR* argv([])
{
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inti, n, p;
cout<<"Vvedite N"'<<endl;

cin>>n; //BBOJ 3HAUCHUS TEPEMEHHON N
p=1; //HauanpHoe 3HaYeHUe | mepeMeHHOW P JUTs IPOU3BEICHUS
for (i=1; i<=n; i++) //Onieparop nukna for
p =p*i; //Teno umKIa — npou3BecHUE P U |
cout<<'"faktorial " <<n<<" = "<<p<<endl; //Tledatp pe3yabTaTa
getch();
return O;

}

Hocne 3any01<a HpOFpaMMBI Ha aKpaHe TITOABUTCS pGSyJ'IBTaTZ
Vvedite celoe chislo: 5
factorial 5 =120

O6paTI/ITe BHMMAaHHMC Ha HCO6XOI[I/IMOCTB InpuCBaMBaHWs HaYaJIbHOI'O 3HAYCHHA (eI[I/IHI/II_Ia)
HepeMeHHOﬁ P AJIst BBIYMCICHUS ITOCICAYIOINX HpOH3B€H€HHﬁ.

IIpumep 2. Uccnenyem nporpammy Ajisi BBIYMCIEHUS CyMMbl N YETHBIX YHMCEJl, HAUUHAS C ABOUKH.
dopmyia 171 BBIYUCIEHUS CyMMBI N YETHBIX YKMCEJl, HAUMHAs C IBOMKH, UMEET CIEAYIOIUN BU:

s=i(2*i),
i=1

rae | — napameTp IuKIiIa (HOMep YSTHOTO YMCIIa Ha JIaHHOM IIare).

bnok-cxema anroputMa pelleHus TakoW 3ajaud npuBefeHa Ha puc. 5. OOpaTuTe BHHMaHHE Ha
HEOOXOAMMOCTh TPUCBAMBAHHUA HAYabHOTO 3HA4YeHUs (HOJNb) TEPEMEHHOW P Uil BBIYHMCICHUS
MOCTIEIYIOIUX CYMM.

i
w
+
N
X

t

BriBoag S

( 3aBepienue )

Puc. 5. bnok-cxema anroputMa JJist BBIYMCIEHUS CYMMBbI N YETHBIX YHCEN

HporpaMMa BBIYHUCIICHUA CYMMBI N YETHBIX YUCEII HUMEET CJ'Ie)IyIOHII/If/'I BU:
int _tmain(int argc, _TCHAR* argv([])
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inti, n,s;
cout<<"Vvedite N"'<<endl;
cin>>n; //BBOA 3HaYEHUS IEPEMEHHOI N
s =0; //HadanpHoe 3HaueHue () mepeMeHHOU S st
//cymMupOBaHUS
for (i=1; i<=n; i++) //Oneparop nukna for
S=5+27*i; //Teno 1uMKiIa — pacyeT CyMMBI
cout<<"Summa " <<n<<" = '<<s<<endl; //Tleuats pe3ynbTaTa
getch();
return O;

}

ITocme 3aIlyCKa IIporpaMmbl Ha SKpaHE€ IMMOSABUTCA PE3YyJIbTAT:

Vvedite celoe chislo: 5
Summa 10 =30

OOparuTe BHIMaHNE Ha HEOOXOAMMOCTD MTPUCBANBAHKS HAYAIBHOTO 3HAYCHHS (HOJIb) TEPEeMEHHON
S JUIs1 BBIYMCIICHUS [TOCTIEIYIOIUXCYMM.

6 ) 0,5x
ITpumep 3. Vccienyem nporpammy BbIYHCIeHUs QyHKIHH Y = Y. cos® kx+ sin

k= Yk? +x% +1
s x=1,32. bnok-cxema ainropuTma Ais BBIYMCICHHS JaHHON (yHKUMM aHalorMuHa OJIOK-cxeme
JITOpPUTMA JUTSI BEIYMCIICHUSI CYMMBI N YETHBIX YHcen Ha puc. 5. HeoOXxonmmo BBECTH KO MPOrpaMMEI,
MOCTPOUTH PEIICHUE U TIPOU3BECTH BBIYMCIICHHUS.
JUi1st pemenust 3aiauy UCHONb3yeTcs: onepaTop nukia for, T. K. H3BECTHO KOJMYECTBO HOBTOPEHUIA
tena nukia (k=10). Beenem takue unentudukatopsr: X, Y, Ku S. ®opmyna s pacuera pynkiun Y Ha
Ka)KJIOM IlIare BBIYUCICHUH Ha s3bIKe C++ MMeeT CleTyroniid BU:

Y=pow(cos(k*x),3)+sin(0.5*x/pow((k*k+x*x+1),1/3).
Torna nporpamma 1 pacuera GyHKIUU Y MPUMET BUA:

int _tmain(int argc, TCHAR™* argv]])

{

inti, k=10;

double x=1.32, Y, S;

Y=0; //HauyanbHOe 3HAUeHHE TIepeMeHHOM Y uis

/lcymmMupoBaHus

cout<<"'x= ""'<<x<<endl; //BbIBOJ X
for (i=1; i<k; i++) //Oneparop nukna for
{ //Hayano Tena nukia
S=pow(cos(k*x),3)+sin(0.5*x/pow((k*k+x*x+1),1/3)); //Pacuer ¢pyHkmu Ha

//KaXI0M IIare

Y=Y+S;
cout<<"k=""<<i<<" Y = "<<Y<<endl; //BeiBog Y Ha Ka)XIOM IlIare
} //KoHer Tena mukIia

getch();

return O;

}

Tak kak Temo LUKIA CONEPKUT OoJjiee OJHOTO OmepaTopa, TO ATH ONEpPaTopbl OXBaueHBI
(GUrypHbIMU CKOOKaMH.
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[Tocne 3amycka mporpamMmbl Ha KpaHe MOSIBUTCS pe3yJIbTar:

x=1.32

k=1 ¥ =1.1365
k= 2 Y = 2.2V299
k=3 ¥ = 3.40749
k=4 ¥ = 4.54599
k=5 ¥ = 5.6B8247
k= b Y = 6.81898
k=7 ¥ = 7.95548
k=8 Y = 92.09178
k=12 Y = 10.2285

Puc. 6. Pe3ynbrarel Beruncinenuit aius Illpumepa 3

OOparuTe BHUMaHUE HA TO, YTO pe3yNbTaT pacueTa GyHKIMK Y BBIBOAMTCS HA KaXKIOM IIare
BBIYHCJICHUN. DTO CIETIaHO C LIEJIbI0 KOHTPOJIA NP OTaaKe nporpaMmsl. [locne ycrpaneHns BO3MOKHBIX
OLIMOOK MOYHO BBIBOJIUTH TOJIBKO UTOTOBBIN pe3yJIbTaT.

IIpumep 4. Hccnenosars nporpammy BBIYMCIICHUS 3HA4YCHUS byHKIIN

4 5
Y= n[ dsi n3(knx— a)] st x=1,4 n a=2,3 (ucnonb3oBath BiIoKeHHBIN 1uka for). Heooxommmo
n=0 \k=1
BBECTH KOJI IPOTPaMMBI, [IOCTPOUTH PEIICHUE U MPOU3BECTU BBHIYMCIICHHS.
Ormpeenum UCXOHBIC JaHHBIC, KOTOPBIC IIOHAT00SITCS ISl PEICHHS 3314 :

a — KOHCTaHTa, WHHLMAIM3UpyeM ee, Kak a = 2,3 wu ompenenum ee Tun kak double
(IeHiCTBUTENBHOE IBOMHOW TOYHOCTH);

X — KOHCTaHTa, HHUIIHATH3HpyeM ee, kKak x=1,4, Tum double;

Y —nepemennas, tun double;

S — HMPOMEKYTOYHAas epeMeHHas, 0003HaunM ee kak S, Tun double.

dopmyna i pacdeTa MPOMEKYTOYHOM CyMMBbI (BHYTpPH IHKIa 1Mo K) S= sins(knx— a) Ha k-M
[1are BeIYMCIICHUH Ha si3bike C++ UMEET CIeaYIONINI BHII:

s=pow(sin(k*n*x-a),3) .

biiok-cxema anropurma pemeHus JaHHOM 3a7a4M IPUBEICHA HA pUC. 7.
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C HauaJo )
[

BBox a, X

[

Y=0

Bi1o>keHHBIN UK

—

s=s+pow(sin(k*n*x-a),3)

BoiBog K, S

_______'_____\____________

BriBog N, Y

l

Puc. 7. Biiok-cxema anroputma pemienusi [Ipumepa 4 ¢ UCHoOIb30BaHUEM BIOXKEHHOTO 1ukiIa for

BBenuTte u BHINOIHUTE IPOTrPAMMHBIN KOJI, peau3yroIuil TaHHbIN anroputM. OOpatute
BHHUMaHHUE Ha CIBUT (PUTYPHBIX CKOOOK, OTPaHMYMBAIOIIUX CJIOKHBIE ONIEPaTOPhl, OTHOCUTENIBHO CKOOOK,
OXBATHIBAIOIIMX TEJIO II1aBHOM (PYHKIUH.

int _tmain(int argc, _TCHAR™* argv[]) /O6bsBnenue rinaBHo#i Gyakmuu _tmain

const double x=1.4, a=2.3; //MHUIMann3anys KOHCTAHT a U X
double Y, n, k, s; //O0BSIBII-€ IEPEMEHHBIX M TIApaMETPOB IMKIIA: Y, S,
n uk
cout<<''x=""<<x<<" a= "'<<a<<endl|; //BpBOI HCXOAHBIX JAHHBIX
Y=0; //HavanbpHOE 3HaYeHHE NEPEMEHHOH S /Ui CyMMHUPOBaHUS
for(n=0;n<=4;n++) //Buemawuii onepatop for (ycnosue nukia n < 4)
{ //Hauano cocTaBHOTO OIepaTopa — BIOKEHHOTO IIHKJIA
s=0; //HauanbHOE 3HaYeHHE NMEPEMEHHOH Y JUIsi CYMMHUPOBaHUS
for(k=1;n<=5;k++) //Bnoxennsiit onepatop for (ycmosue mukia k < 5)
{
s=s+ pow(sin(k*n*x-a),3); //CymmupoBanue y Ha K-oM riare
cout<<k<<"™ s= "'<<s<<endl; //BeiBom Ha SKpaH MepeMeHHOW Y Ha k-om
mrare

Y=Y+n*s; //CymmupoBaHue S Ha N-OM I1are
cout<<n<<"™ Y = "<<¥Y<<endl; //BwiBox Ha 3KpaH nepeMeHHOH S Ha k-oM miare
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} //KoHeI COCTaBHOTO OTepaTopa ¢ BIOKCHHBIM ITUKJIOM

getch();
return O;
} //Kouer raaBHO# QyHKIHN

//@ynkuus 3aaepxxku okHa DOS Ha skpane

Pesynbrarel BelUMCIEHUH IpuBeAeHbl Ha puc. 8. IIpoMexyTouHble pe3yibTaThl
BBIBOJATCA Ha DJKpaH JUIsl JIOMOJHUTEIBHOIO KOHTPOJIA IPAaBUIBHOCTH PabOThI
(TecTupoBaHUS IPOTPAMMBI).

=
I
jury

O b L BT =

e

1]
|

5]

|
BN d MR NNN R MDD B n
LI [ T T ||
L

—-0.414669
—-0.829338
-1 .244M
—1.65868
-2.07334

-l

=]

= 0

—0.48065
—0.370455
0.476942
0.473016
-0.526753

- -3
nwunmn
A tdba=

Y = —-0.526753
M.110195%
0.10627
0.100225%
0.225923
-0.21643

Fa- -3
LI [ TR T |
b bdba= 3

¥ = -0.95%9613
0.8473%6
m.841352
0.388923
1.20605%
1.20274

Y = 2.64861
-0.0039253
0.121842
0.9238967
1.79397
1.94911

-
o mnn
(A FLY LY ]

Fa- -3
LI [ TR T |
b bdba= 3

Y

n = ¥ = 10.445

Puc. 8. Pesynbrars! Beruncinenuit nis [pumepa 4

Bomnpocs! 115l CAMOKOHTPOJIS:
1. Ilepeuncnure, YTO JOJDKHO OBITh B KOHCTPYKIIUH ITHKJIA.

BBIYHUCIICHUN
MPOTPaMMBbI

2. C nOMOIIBIO KaKUX JCHCTBUN PEATH3YIOTCS [UKIMYECKUE BEIYMCIIUTEIbHBIC TIPOIIECCHI B SI3BIKE
C++?

3. Banumute B 00IIeM BUjie oriepaTop mukia for u omummTe, Kak OH BBIMOJIHSACTCS.

4. Yem oneparop mukia for ormuuaercs ot oneparopos nukia While u do...while?

5. B kakux ciydasix UCIOJIb3yeTcs onepaTop 1ukia for?

6. 3anmuimmTe u JaiTe KPaTKY0 XapaKTepUCTHKY Olepaliii HHKpEeMeHTa?

7. CxomnbKO pa3 BeINOJIHUTCA onepaTop mukiaa int N=3; for (inti=1; i<=N; i++) N=N-1;?

8. CkoubKO pa3 BBIMOIHUTCS B porpamme omneparop nukna for (i = 0; i<1; i++) cout <<i;?

9. Banucan onepatop for (i = 2; i1 <10; i+=2) cout << i ;. Uto OyzeT BbIBEJICHO HA YKpaH?

Jlexuus 6
OJHOMEPHBIE MACCHUBbBI 1 UX OBPABOTKA B VISUAL C++
Heanb JeKnuu: U3y4nTh 0COOCHHOCTH 00pabOTKN OTHOMEPHBIX MaccHBOB B cpeae Visual C++

OcHoOBHBIE BOINPOCHI JICKITUH.
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1. OnHOMEpHBIC MACCHBHI JAHHBIX M UX WHUIHANH3anus B cpene Visual C++.
2. KoHCOJbHBIHM BBOJ ¥ BBIBOJ OJTHOMEPHBIX MacCHBOB B cpefie Visual C++.
3. [IpucBanBaHMe 1 KOMMUPOBAaHNE OJTHOMEPHBIX MacCHUBOB B Visual C++.
4. Tlouck syeMeHTa B OTHOMEPHBIX MaccuBax B Visual C++.
5. TlepecTaHOBKa M COPTHPOBKA 3JIEMEHTOB B OJJHOMEPHBIX MacCHBaX.

1. OnHoMepHbIe MACCHBBI JAHHBIX M MX HHUIUATU3anus B Visual C++

MaccHB — 3TO KOHEUHAass UIMEHOBAHHAs [TOCJIEI0BATEILHOCTE OAHOTUIIHEIX BEIUYMH.

MaccuB B MHPOpPMATHKE — 3TO HEKOTOPOEC MHOXECTBO MECT B MaMATH KOMIBIOTEpa, HA3bIBACMBIX IJI€MEHTAMU
MAaCCHBa, K KOTOPBIM MOXXHO OOpATHTHCS MO OJHOMY UMEHH MepeMeHHOU. KaxIplil U3 3JIeMEeHTOB XPaHUT CIUHHILY JaHHBIX
OTIPE/ICIICHHOTO THIA (TUI TaHHBIX OJUHAKOB JJIs BCEX 3JICMEHTOB MaCCHBA).

Kaxaplil 371eMeHT MaccuBa OMMpPECIsAeTCS UMCHEM MACCHBA U €ro MOPSIKOBHIM HOMEPOM B MacCHUBE (HHACKCOM).
Hnpaekc 3meMenTa MacCHBa — BCET/IA LIEJIO€ YKCIIO.

MaccuBbl OBIBAalOT OZHOMEPHBIMH W MHOTOMEpPHBIMH. B HaHHOW JeKnuu wuccienyeM paboTy ¢ OAHOMEPHBIMH
MaccuBamu B Visual C++. OnHOMEpHBIE MACCHBHI YAaCTO HA3HIBAIOT BEKTOPAMH.

Jiis MCcTHoNb30BaHUS MacCHBa B IPOTpaMME €ro HeoOXOAWMO OOBABHTB, T. €. 3ape3epBHUPOBATH IIOJ MAaCCHUB
OTIpE/ICIICHHOE KOJMIECTBO SYECK MaMITH.

[Ipu 00BsIBIIEHNH MacCHBa yKa3bIBACTCS THUIT SJIEMEHTOB MacCHBa, UM MacCHBa M €ro pa3Mep:

Tun Umsa maccuBa[pasmep]; .
Hampumep, oneparop
int A[8];
ONHCHIBAET LIETBIA OJJHOMEPHBIA MacCHB MO UMEHU A M3 §-M IeNbIX unces. B mamsaTu OyaeT 3ape3epBUPOBaHO MECTO
IS 8-M IIETIOYMCIICHHBIX JIEeMEHTOB MaccuBa (Tab. 1).

Ta6auna 1. 3HaueHHs M PACIIOJIOKEHUE B TAMSTH 3JIEMEHTOB OJIHOMEpHOro MaccuBa A[8]
DneMeHT MaccuBa Al0] A[l] Al2] A[3] Al4] AlS] Al6] Al7]
WHaekc smeMenTa, i 0 1 2 3 4 5 6 7
3HaveHHe 3JIeMeHTa 15 22 34 57 11 29 89 47

O6pau_[eH1/Ie K 3JICMCHTAM MacCCHBa OCYHICCTBJIACTCA IO MMCHH MacCCHUBA C YKA3aHHUCM HMHJCKCA (HOMepa OJICMCHTA
MaCCI/IBa) B KBaIPATHBIX CKOOKax:

Al7]= 47;
x=A[3];
B=A[5];

WHaekcarus 31eMEHTOB B MacCHUBe HaUMHAETCs ¢ HOJsl. Hampumep, eciii 0OBbsIBIIEH MacCHB
int B[100]; ,
TO 3JIEMEHTHI MacCUBa OyIyT UMETh CIEAYIOIINE HHICKCHI:

B[0], B[1], ... B[99].
Torna oneparop
x=B[13];

O3HaYaeT, 4To MepeMeHHON X OyIeT MprcBOeHO 3HaueHue 14-1o anemeHTa Maccua B.
Macan, KaKk W MNEPpEMCHHYIO0, MOXHO HWHHIHAJIU3UPOBATHL IPU O6’bHBHeHI/II/I. 3Ha‘-IeHI/IH JUIL TIOCJIEAOBATEIbHBIX
3JIEMEHTOB MACCHBA OTACIISIOTCS OJIMH OT APYrOro 3aIsAThIMHU U IOMEINAITCS B purypHsie ckooku. Hampumep,

int C[6]= {2, 4,7, 11, 12, 13}; .

Ecnu B cnucke MHHMLMAIM3aUUU 3HAYEHUH HJIEMEHTOB YyKa3aHO MEHbIIE, YeM pa3MEep MacCuBa, TO HMEET MECTO
YacTUYHAs WHUIManu3anus. [Ipu TakoM OOBSBICHWH B BHIPAKCHUHM WHHUIMAIH3AIMHA IIOCIE IOCICIHETO 3HAYCHUS IS
HarJIIJHOCTHU CTaBsT 3aISTYIO:

int C[6]={2,4,7.}; .

ITpu stom snementam C[0], C[1] u C|[2] OyayT npuCBOeHBI 3HaueHus 2, 4 u 7, a OCTaBIIMECS JIEMEHTHI MacCHBa
MHUIUATA3AIAA He TIOTyJarT.

Kpome sToro, nHUTIMATH3AIHSI MACCUBOB BO3MOKHA B TIPOIECCE BBITIOJHEHHS MPOTPAMMBI — IyTEM 3alMCH JAHHBIX B

OTBCACHHBIC 1JIs1 MaCCUBOB STYEHKU NaMSTH.
Ipu pabore ¢ MaccHBamH, B T. 4. OJJHOMEPHBIMH, IIEIECO0OPa3HO HCIONB30BaTh ornepaTop nukiaa for, T.k. m3Becten
pasmep oOpabaThIBa€MOT0 MacCHBa (YUCIIO JIEMEHTOB MacCHBa), T. €. YUCJIO TIOBTOPESHUH ITUKJIA.
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B s3p1ke C++ He mpoBepsieTcst BBIXOA HHACKCA 3a npenensl MaccuBa. Eciu maccuB M[100] nenouncieHHblit MaccuB:
int m[100]; ,
a B IIpOrpaMMe yKa3aHO
x=m[200]; ,
TO coobmeHne 06 omuoKe He OyIeT, a IepeMEeHHOW X OyAeT MPHUCBOSHO IPOU3BOIBHOE 3HAUCHHE.
[pu onepammsix ¢ maccuBaMu Visual C++ Bce neiicTBHS B IporpaMMe BBITTONHSIOTCS HaJl dIieMeHTaMu MaccuBa (1), a
HE HaJl MACCUBOM B 11eJI0M. IIpH 3TOM MHIEKC 3IIEMEHTa MOXKET OBITh 3a1aH JIMO0 €ro 3HAUYCHUEM, JINOO BBIPAKCHUEM:!
Al4], F[i+k+1]; .
Han MaccuBamMu MOKHO BBITIOJIHSTH CIEAYIOIINE ASHCTBUS:
BBoauTh MaccuBBI B TaMsATh KOMITBIOTEPA.
BbIBOANTH MacCHBBI Ha 9KpaH JUCIUIES, HA JPYroe YCTPOMCTBO WK B (aidil.
[IpucBanBathb onpeaeIeHHbIe 3HAUCHHS SJIEMEHTAaM MacCHBOB.
KomnupoBats MaccuBsl.
ITepecTaBnsATh 31EMEHTHI MaCCHUBOB.
CopTupoBath 31€MEHTHI MACCHBOB.

ourwdE

2. KoHcobHBII BBOJ U BBIBOJ OTHOMEPHBIX MaccUBOB B cpefe Visual C++
T. k. Bce nmeiicTBUS HEOOXOANMO BBHIITONHATH HAJ AJIEMEHTaMH MAcCHBa, TO JJIS BBOJIa MAacCHBA B IaMATh KOMITBIOTEpa
HEOOXOUMO OPraHU30BaTh €0 MO3JIEMEHTHBIN BBOJI TOCPEACTBOM orepatopa mukia for (T. k. u3BecTeH pa3mep MaccuBa).

Ipumep 1. MccnenoBats criocoObl KOHCONBHOTO BBOJA U BbIBoja MaccuBa A u3 N mensix uncen. Heo6xoanmo BBecTn
C KJIaBHATYPbl MAaCCUB A B IaMsTh, ONPENEIUTH €0 pa3Mep U BBIBECTH 3TY HH(POPMAIUIO Ha AUCIUICH.

brok-cxema anroputma pelieHus Takou 3ajauu MpuBeieHa Ha puc. 8.1.

Peanu3yromas JaHHBINA QITOPUTM IIPOrpaMMa UMEET CIECLYIOIMNA BULL:

#include "'stdafx.h"
#include <conio.h>
#include "iostream™
using namespace std;
int _tmain(int argc, TCHAR* argv[])
{
int const N=8;
//MHUIATI3aIHs PAa3MEPHOCTH MacCHBa
inti;
//o0OBsIBIICHNE TTApaMeTpa [UKIA |
int A[N];
//00BsBICHNAE OTHOMEPHOTO MaccuBa A
cout<<endl<<"Vvedite massiv:"'<<endl;
for(i=0; i<N; i++) //uukn no i
IUIS BBOJIa MaccuBa A

cin>>A[i]; //BBOL,
i-ro smemenra maccuBa A
cout<<endl;
for (i=0; i<N; i++) //uyK mo i
JUTA BBIBOAA A Ha DKpaH
cout<<" A["<<i<<"]="<<A[i]; //BBIBOJ 1-T'O DJIEMEHTA
MaccuBa A
cout<<endl<<''size= ""<<i<<endl; //BBIBOJ pa3MEpPHOCTH
maccuBa A
getch();
return 0;
}
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BeoaAli]

|
C 3aBepuieHue )

Puc. 1. biok-cxema aJIrOpuTMa BBOJIa U BbIBOJId 3JICMCHTOB BCKTOPA € NUCIIOJIb30BAHUCM IUKJIA for

INTocne 3amycka mporpaMMbl U BBOJA JIEMEHTOB MacCHBa A BHA SKpaHa OyAeT CJieyIOIHii:

Vvedite massiv:
12345678

Al0]=1 A[1]l=2 A[2]=3 A[3]=4 A[4]=5 A[5]=6 A[6]=7 A[7]=8
size= 8

3. IIpucBauBaHve U KONUPOBAHUE OIHOMEPHBIX MaccuBoB B Visual C++
DneMeHTaM MaccHBa MOTYT OBITH NPHCBOCHBI 3HAUCHMS BBIPAKEHHHA. DJIEMEHTHl MaccHBa M 3HAUCHMS BBIPAXKEHHN
JIOJDKHBI IMETh OJIMH M TOT XK€ THII.
Hampumep, o6bsaBien maccus float A[3];
TOTJa
A[0]=3.5;
Al1]=0;
Al2]= a*x +
b;

KonupoBanue — 3T0 MpuCBaWBaHHWE 3HAYEHHH JIIEMEHTOB OJHOTO MAacCHBa JJIEMEHTaM JpYyroro maccusa. Ilpu
KOMUPOBaHUK 00a MaccuBa JOJDKHBI HMETh OJIMHAKOBBIN pasMmep u Tul sneMenToB. KonupoBanue maccuBa A B maccuB B
OyneT UMeTh BUJL:

for (i=0; i<N; i++) B[i]= A[i];

Hpumep 2. 3amate MaccuB X ACUCTBUTEIBHBIX UYHCEN M3 8 3JIEMEHTOB HEMOCPEACTBEHHBIM IPHCBAaUBAaHHEM B
MIPOrpaMMHOM Kojie. Beraucante MaccuB Y 110 3ajaHHON (hopMyIie:

Yi =2X; +3%;° .
MaccuB Y BBIBECTH Ha 9KpaH.

Bbraox-cxema aJIropuTMa peuicHus JTOU 3aJla4yi aHaJIoTU4YHa 6J'IOK'CXCMG, HpHBeHeHHOﬁ Ha puc. 1.
Peanmyfomaﬂ ﬂaHHLIfI AJITOPUTM ITporpaMmMa HUMeEET CJ'IC,HyIOIHI/Iﬁ BU:

#include "'stdafx.h"
#include <conio.h>
#include ""iostream"
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using namespace std;
int _tmain(int argc, TCHAR* argvl[])

{
inti;
double X[8]={1.2, 3.4, 12, 5.12, 23.1, 3, 0, 35.2}; //IHAAAI3a1us 2JIEMEHTOB MaCCUBa
X[8]
double Y [8];
for (i=0; i<8; i++) it
UL BBIYMCIICHUS M BBIBOJA dlleMeHTa Y[i]
{

//Hauaino cocraBHOTO orneparopa
Y [i]=2*X[i]+pow(X[i], 5/3);
//BbIYuCIIeHHE DJIEMEHTOB MaccuBa Y[ 8]

cout<<" X["'<<i<<"]="<<X]il; //BBIBOJI 3JIEMEHTOB
MaccuBa X[8] Ha 9KpaH

cout<<" Y['<<i<<"]="<<Y]i]; //BBIBOJI 3JIEMEHTOB
MaccuBa Y|[8] Ha 9KkpaH

cout<<endl;

/[Tlepexon Ha HOBYIO CTPOKY

//KoHer cocTaBHOTO orieparopa
getch();
return 0;

}

B PE3YyJIbTAaTC BBIIIOJHCHUS TPOrpaMMBbI IMOJTYYHUM:

X[0]=12  Y[0]=3.6
X[1]=3.4  Y[1]=10.2
X[2]=12  Y[2]=36
X[3]=5.12  Y[3]=15.36
X[4]=23.1  Y[4]=69.3
X[5]=3 Y[5]=9
X[6]=0 Y[6]=0
X[7]=35.2  Y[7]=105.6

4. Tlouck 31eMeHTAa B OAHOMEPHBIX MaCCHBAaX

ITonck smemMeHTa B MaccHBE 3aKJIIOYACTCA B BBIJCICHHH W3 MAacCHBa OTAENBHBIX €ro 3jeMeHToB. Ilomck moxer
IIPOBOANTHCS 110 00pasIy MIIH 0 TPaBHILY.

IMonck mo oOpa3my 3axiodaeTcss B CIEAyIOIIeM. 3ajaeTcs 3HaueHHWe HEKOTOpoW mepeMeHHoH (oOpaser) m Bce
3JIEMEHTHI MaccuBa (MM 9acTh HJIEMEHTOB) CPAaBHUBAIOTCS CO 3HAUEHHEM 3TOH IepeMeHHOH (00pasom).

Ilouck Mo mpaBMJIy TPOBOJWTCS HA OCHOBE IPOBEPKH HEKOTOPHIX YCIOBHH, KOTOPHIM JOJDKHBI OTBEYAThH JIMOO
3JIEMEHT MacCUBa, JIN0O IpyIIa HJIEMEHTOB.

PaccMoTpuM npumep noucka 31eMeHTa o oopasiry.

Hpumep 3. Mccneayem nporpamMmy JUIs HOUCKA 3JIEMEHTa OJHOMEPHOTO MaccHBa IO o0pasiy. 3agaH MaccuB A u3 8
IPOU3BOJIBHEIX uHcesl. HeoOxomuMo ompenenuTs KOIMYECTBO 3JIEMEHTOB, KOTOphIE OOJbIIE 3aJaHHOTO 4HCla ( M HX
HOPSAKOBEIE HOMepa. Ha 9kpaH BHIBECTH HCXOHBIN MacCHB, SJIEMEHTBI, OOJIBIINE ( U HX TOPSIKOBBIC HOMEpA.

Pemenune. OnpeieniuM TUTIBL M CTPYKTYPHI TaHHBIX, KOTOPEIE OYIYyT HCIOIB30BATHCS B IIPOTpaMMe:
g — 9HCIIO0, IT0O KOTOPOMY OCYIIECTBISICTCS IOUCK 3JIEMEHTOB HCXOHOTO MacCHBa A,

| — HOMep 3JIeMEeHTa UCXOJHOTO MaccuBa A (IlapaMeTp IUKIIa);

A[8] — maccuB n3 N pOU3BOJIBHBIX YUCEIT;

X[8] — maccuB ajst XxpaHEeHHsI HOMEPOB 3JIEMEHTOB UCXOJHOTO MacCcuBa A , 6OJIBIIKX (.

j — HOMep syieMeHTa MaccuBa X U XpaHEHUsT HOMEPOB (ITapaMeTp LUKIIA);

Baox-cxema aJIropuTMa norcka 3JJEMEHTOB OJJHOMEPHOI'0 MaCCHUBa IMPUBEICHA HA PHUC. 2.

46



i J, Kk q, A[8]

Ja

X[K] =i;
k=k+1

Beoa Ali], > q

Beisox X[j]
[

Puc. 8.2. bnok-cxema aJropurMa 1nmorcka 3JJIEMEHTOB OTHOMEPHOT'O MacCUBa

#include "'stdafx.h"

#include <conio.h>

#include ""iostream"’

using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

{
inti, j, k;
double q=3.7; //O0bsBIEHNE
MEpMEHHON (
double A[8]={1, 2, 3, 4, 5, 6, 7, 8}; //MHEUIMaIA3aLKs SJIEMEHTOB UCXOAHOTO
MaccuBa A[8]
int X[8];
//O6wsBenne maccuBa X[K] HomepoB anementoB maccuBa A[8]
k=0;
for (i=0; i<8; i++) // Hukn puis mepedopa
3J1eMEHTOB MaccrBa A[8]
{ //Hauaino
COCTaBHOTO OTIEpaTopa B IIHKIIC
cout<<" A["'<<i<<"] = "<<A[il; //BbIBoz1 BCex ameMeHTOB MaccuBa A[8]
if(A[i]>) /Y cnoBHBIH
onepaTop AJisi CpaBHEHUS 31eMeHTOB MaccuBa A[8] ¢ q
{
//Hauayo cOCTaBHOTO OMEparopa B YCIOBHOM OIEpaTrope
X[K]=i;
//3anMCHIBAIOTCS HOMEpaA DIIEMEHTOB, 6oibimx ¢, B MaccuB X[K]
k=k+1;
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cout<<™ >q: A["'<<i<<"] ="<<A[i]<<endl; /BeiBox 31emenToB MaccuBa A[8],
>q
}
//KoHeI coCTaBHOTO OTiepaTopa B YCIOBHOM OIepaTope
else
cout<<endl;
}
//KoHel cocTaBHOTO OIepaTopa B LUKIIE
cout<<endl<<"Nomera elementov >q: '*;
for (j=0;j<k; j++) //1IMK A1 BRIBOIA
HOMEpOB 3JIeMEeHTOB MaccuBa A[8], > (
cout<<X[jl<<" " //BBIBOJI HOMEPOB AIICMEHTOB
maccuBa A[8], > q, Ha 3KkpaH
getch();
return 0;

B pesynbraTe BHIOTHEHHS IPOTPAMMBI IOy IHM:!

A[0] =1
A[1] =2
A[2]=3

A[3]=4 >q: A[3]=4
A[4]=5 >q: A[4]=5
A[5]=6 >q: A[5]=6
Al6] =7 >q: A[6]=7
A[7]1=8 >q: A[7]=8

Nomera elementov >q: 34567
I/ICCJIGILYEM nporpamMmy Ajisl IOUCKaA 3JIEMEHTAa OAHOMCPHOT'O MAaCCHBa IO IPaBUITY.

IIpumep 4. 3anan MaccuB A U3 8 MPOU3BOJIBHBIX uncell. HaliTu MakcuManbpHBIN 3JIeMeHT MaccuBa A U ero Homep. Ha
9KpaH BBIBECTU UCXOJHBIN MacCHB A, MaKCUMAaJIbHBIN AJIEMEHT MacclBa A U €ro HoMep.

Pemenne. Onpenenum THIIBI U CTPYKTYPBI JaHHBIX, KOTOPBIE OYIyT UCTIOJIB30BaTHCS B IPOrpaMMe:

| — HOMep 3JIeMEHTa HCXOJHOTO MaccuBa A (IapaMeTp IUKIIa);

A[8] —maccuB U3 8 MPOU3BOJIBHBIX YHCET,

B — BcrioMmorarenpHasi iepeMeHHast [Tl XpaHeHUS] MAaKCUMAJIbHOT'O AJIEMEHTa MacCUBa IS I-ro 1miara;

C — BcoMorarenpHas IepeMeHHas U XpaHeH!s1 HoMepa (MHAEeKca) MaKCHMAIBHOTO DIIEMEHTa MacCHBa.

Bbiiok-cxema anroputma noucka MakCUMajJbHOTO 3JEMEHTa OJJTHOMEPHOTO MacCUBa NpUBEJEHa Ha puc. 3
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: BeiBox A[i] - i

i Her i

: Alil>B I

i Jla |

| B = A[i]; i

! C=i |
Brisog B, C

Puc. 3. binok-cxema aJIropuTMa NNOUCKa MaKCUMAJIbHOT'O 3JIECMEHTAa OJTHOMEPHOTO MacCHBa

int _tmain(int argc, _TCHAR* argvl[])
L
inti, C;
//O0BsiBIICHHE BCIIOMOTaTeNIbHOM nepemenHoit C 1 uHaeKca |
double B;
//O0BsIBIICHIE BCIOMOTAaTeIFHON TIepeMeHHo1 B
double A[8]={1, 2, 3, 4, 5, 6, 7, 1}; //AHULAaIn3ays JIEMEHTOB UCXOLHOTO
MmaccuBa A[8]
B=A[0];
C=0;
for (i=0; i<8; i++) //Iuxn s nepedopa
3J1eMeHTOB MaccuBa A[8]
{ //Hagaino
COCTaBHOT'O OIIEpaTopa B IIUKIIE
cout<<”A[“<<i<<”|="<<A[i]; //BBIBOJ] BCEX BJIEMEHTOB MACCHBa
Al8]
if(A[i]>B) /1Y cIIOBHBII
onepaTop AJisl CpaBHEHHUS 3JIEMEHTOB MaccuBa A|[8]
{
//Hauayio cocTaBHOTO oreparopa B YCIIOBHOM OIepaTope
B=A[i];
/TlpucBanBanue B 3Ha4YeHMS MAKCHMAJIBHOTO HJIEMEHTA
C=i;
//TlpucBanBanue nepemenHoi C HOMepa MaKCUMAJIBHOTO JIEMEHTa }
//KoHer cocTaBHOTO OIlepaTopa B yCIOBHOM OIepaTope
}

//KoHer cocTaBHOTO OIepaTopa B LIUKIIE
cout<<endl<<»Max element: «<<B;
cout<<endl<<”N max elementa: “<<C;

getch();
return O;
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B pesynbTaTe BBIIOIHEHUS TPOTPaAMMBI TTOTyIUM:

A[0]=1 A[l]=2 A[2]=3 A[3]1=4 A[4]=5 A[5]=6 A[6]=7 A[7]=1
Max element: 7
N max elementa: 6

5. IlepecTaHOBKA M COPTHPOBKA JI€EMEHTOB OJJTHOMEPHBIX MACCHBOB B cpene Visual C++

CopTupoBKa MaccMBa — 3TO YIOPSIOYMBAHHE AJIEMECHTOB MAacCHBa IO ONpECICHHBIM Mpu3Hakam. Hampumep,
HEO0XOIUMO YIOPSIOYUTH MACCUB TI0 BO3PACTAHUIO 3HAUCHUIA €0 SJIEMCHTOB.

Ora 3a7aya pemraeTcsi MyTeM MHOTOKPATHOTO MOMCKA MaKCHMAJILHOTO 3JIEMEHTA B MCXOJHOM MACCHBE M MEPECHUIKU
€r0 B HOBBIH YIOPSITOYCHHBIA MACCHB.

PaccMOTpuM COPTHPOBKY MAacCHBa METOJIOM MApHOIl EPECTaHOBKHU JIEMEHTOB MAaCCHBA.

Onmements MaccuBa x[0], x[1], x[2], x[3]...x[n-1] paccMarpuBatoTCs ClIe€Ba HANpaBO W 10 OYEPEAN CPABHUBAIOTCS
napsl 3JIEMEHTOB:

X[0] u X[1], X[1] u X[2], X[2] u x[3]...x[n-2] u X[n-1].

Ecim  X[i-1] >X[i], To nmemaercs mepectaHOBKa 3THX 3jeMeHTOB. Ilocime TOro, Kak TPOCMOTPEH BECh MAcCHB,
MaKCHMaJIbHBIH 3JIEMEHT OyJIeT pacrojioXKeH Ha MOCIIEAHEM MeCTe MacCHBa JIeNo, TO €CTh OH OyzaeT uMmeTh uujaekc N-1. [lpu
BTOPOM IIPOCMOTPE MAcCHBa 3Ta MPOLEAYpa MOBTOPsETCs TONbKO Mt MaccuBa x[0], x[1], x[2], x[3]...x[n-2]. [Ipu TpeTbem
npocmotpe — st maccusa x[0], x[1], x[2], x[3]...x[n-3].

PaccMoTpuMm croco0 mapHOW NMepecTaHOBKM COCEAHUX DJIEMEHTOB OJHOMEPHOTO MaccHBa. JTa 3ajadya pelaercs C
HCTIOJIb30BaHUEM BCIIOMOTATEIILHOM MePeMEHHOMU, UTparoIiel poiib Oydepa.

Hanpumep, HeoOxoauMo OMEHITh MecTaMu diieMeHThl Afi] u Afi+1]. Beegem momonuutensHyio nepemernyi C Toro
K€ TUIIA, 9TO U JICMEHTHI MaCcCHBA.

AJNTOPUTM NEPECTaHOBKH OYyJeT CIeqyIonIuM (puc. 4).

1. DOnement A[i] momemiaem B C
2. DOmemenr Ali +1] mepecruraem Ha Mecto Ali].
3. Omemenrt Ali], xoropsrit Haxomutces B C, mepecsiraeM Ha MecTo Afi+1].

Ali] 2
Ali+]

C

Puc. 4. Cxema NEPECTAaHOBKU 3JICMCHTOB OJJHOMEPHBIX MACCUBOB
quaFMeHT IporpaMMbl IEPECTAHOBKHU ABYX 3JICMCHTOB MaCCHBa 6y,E[CT HUMCTb CJ'IGI[yIOH.[I/Iﬁ BU.

C=A]Ji];
Ali]= A[i+1];
A[i+1]=C;

IIpumep S. MccnenyeM nporpaMmy AJisi COPTUPOBKH OJJHOMEPHOI'O MacCUBa 10 BO3PACTAHUIO.

3anan mMaccuB A u3 15 nmpousBosibHBIX yucesl. OTcOpTHpPOBaTh 3JMEMEHThl MaccuBa A 1O Bo3pactaHuio. Ha skpan
BEIBECTH OTCOPTUPOBAHHEII MaccuB A.

Pemenne. Onpenennm uaeHTH(HUKATOPHI M TUIIBI TaHHBIX, KOTOPHIE OYAYT UCIOIh30BATHCS B IPOTPaMMeE:

| — HOMep 3JIeMEeHTa UCXOJHOTO MaccuBa A (llapameTp IUKIIa);

A[15] — ucxonHbI MaccuB U3 15 MPOU3BOIBHBIX YKCEN (I yA0OCTBA OTIAJKH IPOTPAMMBI COCTABHM MacCHUB A W3
gucen ot 0 1014);

B — BcmomorarenanHast NEPEMEHHAA JI1 XpaHCHUSA MAaKCUMAJIBHOI'O 3JIEMEHTA MacCruBa IJIst i-ro miara,

#include "'stdafx.h™
#include <conio.h>
#include "iostream"’
using namespace std;
int _tmain(int argc, _TCHAR* argv[])
-
intij;
//O0ObsBICHHE UHICKCOB | H ]
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double B;
//O6BsBNIEHUE BCTIOMOTATENbHON TIepeMeHHo# B

double A[15]={13,2,0,4,12,6,10,14,9,7,11,5,1,8,3}; //Mauipanu3ands uexoqHoro maccusa A[15]
for (j=0; j<15-1; j++) //BHEIIHHI UK
U iepebopa aneMeHToB MaccuBa A[15]
for (i=0; i<15-1; i++) //BI0KEHHBIA LK
1utst iepebopa smeMeHToB MaccnBa A[15]
if(ALi]>A[i+1]) //'Y cnoBHBII
omnepaTop AJIsl CpaBHEHHUS AJIEMEHTOB MaccuBa A[15]
{
B=A[I[;
/MpucBavBaHue nepeMeHHoN B 3HavueHus i-oro siemeHTa
A[i]=A[i+1]; //Tlepemena
MeCTaMH i-0T0 M i+-0ro 3JIeMEHTOB
A[i+1]=B;
}
for (i=0; i<15; i++) /11K 1715 BEIBOJA DJIEMEHTOB

OTCOPTHPOBaHHOIO Maccusa A[15]
cout<<" A["<<i<<"] = "<<A[i];
getch();
return 0;

}

B PE3YIbTATC BBIMIOJHCHHUSA TPOrpaMMBbI IMMOJTYYHUM:

X[0]=0 X[1] =1 X[2]=2 X[3] =3 X[4]=4 X[5]=5 X[6]=6 X[7]=7
X[8] =8 X[9] =9 X[10] =10 X[11] =11 X[12] =12 X[13] =13 X[14] = 14

IMocne oTnanku mporpaMmMbl HEOOXOAUMO OCTaBHUTh TOJIBKO UTOTOBBIH (Ha MOCIEIHEM IIare) BHIBOJ MAacCHBa A.

JaHHas mporpaMma He SIBISIETCS ONTHMAaJbHON. BUIHO, 4TO MCXOOHBIA MaccuB OBUT OTCOPTHpOBaH yxe mpu j=10.
Jlnst ycTpaHeHHsT W30BITOYHBIX OIEpalMii MOXKHO BBECTH HEKOTOpPhIE KPHTEPHH, HO 3TO YCJIOXHWIO Obl TIOHMMaHHe
CTy/ICHTaMH PacCMaTpUBAEMbIX B IAHHOW pabOTe aJrOpuTMOB.

BoiBoasbl. [log maccuBoM B si3bike CHHMOHMMAIOT HAOOP JAHHBIX OJHOTO M TOTO K€ THIA, COOPAHHBIX MOJI OJJHUM
HNMCHEM. OT)leJ'II)HaSI CAWHUILA TaKUX JAaHHBIX, YTO BXOJHUT B MAaCCHB, Ha3bIBACTCA 3JICMCHTOM MacCCHBAa. B kauecTBe piiemMeHTa
MacCHBa MOTYT BBICTYNATh NaHHBIC JIIOOOTO TWHA (OAWH THI JAaHHBIX TSI BCEX DJIEMEHTOB MaccuBa). Kaxmplid smeMeHT
MAacCCHBa OIpeesIeTcss MMCHEM MAacCHBa U €r0 TMOPSIKOBBIM HOMEPOM B MaccuBe (MHICKCOM). MHIEKe 31eMeHTa MaccuBa —
BCer/Ia [EeI0e YHCIO0.

[Ipu 0OBsBICHUN MacCcHBa YKA3bIBACTCS THII 3JICMEHTOB MAaCCHBA, MMsI MaccHBa  ero pasMep. OObSBICHHE MacCHBa
B IIPOTpaMMe — CIIEAYIOIIee.

Tun Umsa maccusa [pazmep];

ITpu o6paboTke MaccuBa Bce IECTBUSA B MPOrpaMMe BBITIOIHAIOTCS HAJl IEMEHTaMU MacCHBa, a HE HaJl MaCCHUBOM B
1eJioM, Kak o0bekToM. Ilpu 00paboTke MaccMBa HHICKC 3JCMEHTAa MOXKET OBITh 3aJaH JUOO ero 3HaueHHeM, JHOo
BBIPAKCHUCM

Al[4], Flitk+1];

Ha):[ MAaCCHUBOM MOKHO BBIITOJIHATH CIICIYIOIUEC }IeﬁCTBHﬂI

BBenenue maccuBa B namath 11K.

BriBereHne MaccuBa Ha SKpaH JTUCILICS.

[IpurcBoeHne ompeneneHHBIX 3HAYCHUI AIIeMEHTaM MacCHBa.
KonmpoBanue mMaccuBa.

[lepecraHoBKa 37IEMEHTOB MaCCHBA.

[Touck aneMeHTa B MaccuBe.

CopTHupoBKa MaccuBa.

Nookr~wbdRE

BO]’IpOCl)I AJIst CAMOKOHTPOJISA:

1. MaccuB B nH(OpMaTHKE — 3TO. ..
1) HEKOTOpPOE MHOKECTBO MECT B MAMSATH KOMIBIOTEPA;
2) HEKOTOPOE MHOKECTBO MECT B MaMITH KOMIIbIOTEPA, HA3bIBAEMBIX 3JIEMEHTAMH MACCHBA, K KOTOPHIM

MOXHO 06paTI/ITLCH 0 OAHOMY UMCHHU HCpeMGHHOﬁ;
3) HEKOTOPOE MHOXXECTBO MECT B ITaMATH KOMIBIOTEPA, HA3BIBAEMBIX 3JIEMEHTAMH MAaCCHBA, K KaXKXKIOMY
u3 KOTOPBIX MOXKHO 06paTI/ITBCH 10 CBOEMY UMCHHU.

2. UeMm OHO3HAYHO OMpPEEIIseTCsl KaXKAbli 2JIEMEHT MaccuBa?
1) Imenem maccuBa.
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2) ImeneM MaccuBa U €ro MOpsIKOBEIM HOMEPOM B MAacCCUBE (MHIEKCOM).
3) Uaaexcom dieMeHTa.
3. Kaxkoii uazgekc y 3-ero snemenra Maccua int B[100]?

1)3 2)2
3)0
4. MoxHO It O0BSIBUTH MAacCHB ciieaytormum oopasom: int C[6]= {2, 4,7, 11, 12, 13}?
1) a 2) Her

3) B HexOTOpBIX ciIydasx
5. Kak o0bsiBasieTcss MaccuB B s3bIke C++?

1) int A[1..20] 2) mas: A[1..20] int 3) int
AJ20]
6. Kakoe 3HaueHue OyneT mpucBocHO nepeMeHHoll X B mporpamme Ha C++ omepatopomM X =m [13]?
1) 12-ro snemenTa 2) 13-ro »neMeHTa 3) 14-

TO 3JIEMEHTa
7. CxonbKo omuGOK cAeNaHo MpH 3amucu onepatopa if (A>7) B=Aj; ecu o6pabarteiBaetcst Maccun A?
13 2)2
3)0
8. B mporpamme Ha C++ npu 00paboTke MaccuBa Bce ICHCTBUS BBIIOIHSIOTCA. ..
1) Hag MaccUBOM B LIETIOM
2) Haj SJIEMEHTaMH MacCUBa
3) TONBKO HaJ MHICKCAMH JIEMEHTOB MAaCCHBA
9. KakuM onepatopoM MOKHO BBECTH C KJIaBHATyphl N 3JIEMEHTOB MaccuBa X?
1) for (i=0; i<=n; i++) cin>>X[i]
2) for (i=0; i< n; i++) cin>>X]i]
3) for (i=1; i<=n; i++) cin>>X[i]
10. Kak B mporpamme Ha C++ Oymer BeiBemeH Ha dSkpanH MaccuB A[K]omepatopom for(i=0; i<k; i++)
cout<<A[i]<<endl;?
1) B Buze crpoku 2) B Buze cronbdua 3) B
BHJIC MaTPUIIBI
11. JIro60i1 maccus B s13bike C++...
1) umeeT ums 2) HEe UMEEeT UMEHU 3)
MMEHa UMEIOT TOJIBKO AJIEMEHTHI MacCHBa
12. 3apan maccuB X = {X1, X2 ..., XN}. Kakum onepaTtopom MOKHO BBIBECTH 3TOT MACCUB Ha SKpaH?
1) cout<<X;
2) for (i=0; i<n; i++) cout<<X;
3) for (i=0; i<n; i++) cout<<X[i];
13. B mporpamme Ha C++ 00bsBieH maccuB  int B[10]; D10 o3Havaet, yto Maccus B comepxur...
1) 9 anemenToB 2) 10 anemeHTOB
3) 11 snemeHnTOB
14. Bo3morkHa J1 clieyronias MHUnyanu3anus Maccusa B nporpamme nHa C++: int B[6 |={2, 4, 7};?
1) Bo3moxHO 2) He BO3MOXHO
3) 3aBHUCHT OT MacTepcTBa MPOTPaMMHUCTA
15. B mporpamme Ha C++ 1pu 00paboTke MaccuBa HHAEKC 3JIEMEHTa MAacCHBA MOJKET OBITh 3a/laH. ..
1) 3HaueHnEM 2) Bripaxkxenuem
3) He BaxxHO Kak
16. Ects MaccuBbl A 1 B 01HHAKOBOTO pa3Mepa U MX 3JIEeMEHThI UMeroT Thll iNt. Bo3amoxHo i B si3bike CH++
KonmpoBaHue MaccuBa A B B omepareir B = A?
1) Bo3amoxHO 2) HeB03MOXHO
3) B HEKOTOPHIX ciIydasx
17. TIpu KakOM YCIIOBHH MOYKHO KOTIUPOBAaTh MacCcuB A B maccuB B?
1) MaccuBsl A 1 B pa3Horo pasmepa 1 Ux 3JI€MEHTHI UMEIOT OJJMHAKOBBIN THII
2) MaccuBsl A 1 B 0iHaKOBOTO pa3sMepa U UX 3JIEMEHTHI UMEIOT PAa3HbIA THIT
3) MaccuBsl A 1 B 01iHaKOBOTO pa3Mepa U UX 3JIEMEHTHI UMEIOT OJJMHAKOBBIHM THII
18. Kakoii oneparop konupyet maccuB A[N] B maccus B[N]?
1) for (i=0; i<N; i++) B[i]=A[i];
2) for (i=0; i<K; i++) B[i]=A[i];
3) for (i=0; i<N; i++) A[i]=B]i];
19. Kakoii pesynbraT BeinosnHeHus onepatopa for (i=0; i<8; i++) cout<<”A[“<<i<<”|="<<A[i]; (A=1...8)?
1) A[0]=1 A[1]=2 A[2]=3 A[3]=4 A[4]=5 A[5]=6 A[6]=7 A[7]=8 AI[8]=8
2) A[1]=1 A[2]=2 A[3]=3 A[4]=4 AJ[5]=5 A[6]=6 A[7]=7 A[8]=8
3) Al0]=1 A[1]=2 A[2]=3 A[3]=4 A[4]=5 A[5]=6 AI[6]=7 A[7]=8
20. Yro myxHo m3menuth B omeparope for(i=0; i<k; i++) cout<<A[i]<<endl; uto6sr maccuB A[K] ObL1
BBIBEJICH Ha dKpaH
B BHJIE CTPOKH?
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OToro

1) Bmecro i mocraButh K 2) Y6pars <<endl 3)

HCJIB34 CACIaTh

Jleknus 7
ONEPALIUKM C MHOT'OMEPHBIMU MACCHUBAMMU B VISUAL C++
Hean aexuun. 3yauth criocoOsl 1 0COGEHHOCTH paboTHI ¢ AByXMepHbIMHU MaccuBamu B Visual C++ .

OcHOBHBIE BOIIPOCHI JICKIAH.
1./IByXMepHbIe MacCHBBI JaHHBIX U X MHUIHanu3anus B cpene Visual C++.
2. KoHCONBHBIN BBO/ U BBIBOJI IByXMEPHBIX MacCHBOB B cpene Visual C++.
3. IlpucBanBaHye U KOIIMPOBaHUE JBYXMEPHBIX MaccUBOB B Visual C++.
4. ITouck sreMeHTa B IByXMEpHBIX MaccuBax B Visual C++.
5. IlepecTaHoBKa M COPTHPOBKA 3JIEMEHTOB B IByXMEPHBIX MAaCCHBAX.

1. IByxMepHble MacCUBBI AaHHBIX U UX HHUOHAIU3anusA B Visual C++
ITon pasmMepHOCTBIO MacCHBa MOHMMAIOT YHCIIO MHAEKCOB, KOTOPOE HEOOXOIMMO YKa3aTbh IS ITOJIydeHHUs JOCTyIa K
OTIENIFHOMY 3JIEMEHTY MaccuBa. MacCHBEI, paCCMOTPEHHBIE B JTabopaTopHO# padoTte Ne 5, Hampumep, ObUIH OTHOMEPHBIMH H
TpebOBaIN TOIBKO OAHOTO HHAEKCA. MaccHBEI ¢ Oosee YeM OJHOH Pa3MEpHOCTBIO, HA3bIBAIOTCS MHOTOMEPHBIMH.
CaMBbIM MPOCTHIM MHOTOMEPHBIM MacCUBOM SIBIISIETCS IBYXMEPHBII MaccuB (MaTpuULia).
IIpu 00BsIBIEHNHM MacCUBa yKa3bIBA€TCS THUII JIEMEHTOB MacCHBa, UMsI MacCHBa U €ro pasmep:

Tun UmsaMaccuBa [Pa3mep 1] [Pa3mep 2];

Hampumep, oneparop
int A[3][8];

OITUCBIBACT HeJ’IBIﬁ ,Z[ByXMCpHBIﬁ MAacCHB I10 UIMCHH A m3 24-X OCJIbIX YUCECII. B mamsatu 6y,£[eT 3ape3¢pBUPOBAHO MECTO

Ut 24-X TeTOYNCIICHHBIX 3JIEMEHTOB MaccuBa (puc. 1).
B mamsTH KoMIbrOTEpa ABYXMEPHBII MACCHB PacIioyiaraeTcsl HEMPEPHIBHO 0 CTPOKAM, TO €CTh

A[0][0], A[0][1], A[O][2], A[O][3] ... A[O][8], A[1][0], A[1][1], A[1][2], A[1][3] ... A[1][8].

Ha puc. 1 npuBeneHa cxema pa3MeleHHs JEMEHTOB MacCHBa U3 24-X IIETIBIX YMCEI 0 UMEHH A pa3MepHOCTBIO 3X8.
B mamsatu Oyner 3ape3epBHpPOBaHO MECTO Ul 24-X LENOYUCICHHBIX 3JEMEHTOB MAacCHBa, KOTOpPBIC pAcIONararoTcs B

HenpepbIBHOM (!!!) 6itoke mamATH.

A[0][0] Al0][1] Al0][2] A[0][3] A[0][4]
A[0][5] A[0][6] A[0][7]
15 34 57 11 29 89 47
‘ A[1][0] A[l][1] A[l][2] A[1][3] A[1][4]
A[1][5] A[1][6] A[1][7]
—» 5 3 5 17 23 49 27
‘ Al2][0] Al2][1] Al2]12] A[2]13] Al2][4]
Al2][5] A[2][6] Al2][7]
—- 35 12 14 37 31 49 39 57

Puc. 1. 3HaueHus u pacrnonoxeHue B naMsTu 3J1eMeHToB MaccuBa A|[3][8]

MaccuBBI XpaHATCA B TAMITH KOMITBIOTEpA TaK, YTO CaMBIH MPaBBIil HHIEKC U3MepsieTcsi ObICTpee BCETO.
Bo3MorkHa MHUIMAIM3alMNd MAacCHBa HEMOCPEICTBEHHO B IPOTPaMMHOM Koje. B aToM cimydae B urypHBIX cKOOKax
TIPUBO/ISATCS 3HAYCHMSI SJIEMEHTOB MaccuBa (puc. 1) B clieayroleM Bue:

int A2][3]=1{1,2,3,4,5,6,7,8,9, 10, 11, 12};

nim
int A[2][3]={{1,2, 3,4} {5,6, 7, 8} {9, 10, 11, 12}};
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KonudecTBo MHUIMATU3ATOPOB HE 0053aHO COBMAJATh C KOJIMYECTBOM 3JICMEHTOB MaccHBa. ECIIM MHUIMANTH3aTOPOB
MEHBIIIE, TO OCTABIINECS 3JIEMEHTHI HE OTIPE/ICIICHBL.
JIByxMepHbIii MaccuB, Haripumep,  int A[3][4] MoXHO TpencTaBUTh B BUAE CIACAYIONICH MATPHIIBL:

Bropoii unaekc (j)

Iepebiii Ap A Ap Ag
ungeke (i) A A Ap Ap
Ay Axn Apn Ax

HepBLIfI HWHACEKC — 3TO HOMEP CTPOKU B MAaCCHUBE, BTOpOI7[ HWHACKC — HOMEP CTOJ'IGIla.
B namsatu KOMIBIOTEPA 3JICMCHTBL TaKoMn MaTpulbl Pa3MECTATCA B TAKOM IMOPAIKE:

AOO! AOll AOZ! A03| A].Ol All! AlZ! Al3l AZO! Ale AZZ! A23'

Kpome sToro, mHHIMaMM3anys MacCHBOB BO3MOJKHA B IIPOIIECCE BBIIOJIHEHHUS IIPOTPAMMBI — ITyTEM 3aIMCH JAHHBIX B
OTBE/ICHHBIE ISl MACCUBOB SUCHKH IAMSTH.

ITpu pabote ¢ MaccUBaMH, B T. 4. JBYXMEPHBIMH, LeJIecOOOpa3HO HCIOJIB30BaTh omepaTop mukia for, T.k. m3BecTeH
pasmep o0padaThIBAEMOr0 MaccHBa (YHCIIO AJIEMEHTOB MAacCHBa), T. €. YUCIIO IIOBTOPEHUH UKIIA.

B s3p1ke C++ He TpoBepsieTcst BRIXO HHAEKCa 3a npenensl MaccuBa. Ecnu maccuB M[100] nenouncieHHblit MaccuB:

int m[100]; ,
a B IPOrpaMMe YKa3aHO
x=m[200]; ,

TO cooOIIeHne 00 ommMOKe He OyZeT, a IepeMEeHHOH X OyleT MPHUCBOCHO NPOM3BOJIBHOE 3HAUCHHUE.
[Ipu 06pabotke MaccuBoB B Visual C++ 2010 Bce neifcTBUS B IporpaMMe BBITIOIHSAIOTCS HaJl dJIeMeHTaMu Maccuba (1),
a He HaJl MacCHBOM B 1IeJIOM. [Ipn 3TOM HHZEKC 3JIEeMEHTa MOXKET OBITh 3aJ1aH JIMOO ero 3HaueHUEM, JTMOO0 BhIpaK CHUEM:

Al4], Flitk+1]; .

Han maccuBamMu MOYKHO BBITIOJHSITH CEAYIOUINE IEHCTBUS:

BBoIuTh MaccuBBI B TaMATh KOMIIBIOTEPA.

BBIBOIUTE MacCHBBI HA 3KpaH TUCILICS, HA IPYTrOe YCTPOHCTBO Wi B (haii.
[IpucBauBaTh ornpeeIeHHbIE 3HAYEHHS YJIEMEHTaM MacCHBOB.

KonmpoBats MacCHBBL

[epecTaBnsATh 3JI€MEHTH MaCCHBOB.

CopTHpoBaTh 3JIEMEHTHI MaCCHUBOB.

AR AN

2. KoHco/ibHBIH BBOJ M BLIBOJ IBYXMEPHBIX MaccuBoOB B cpeae Visual C++ 2010

T. k. Bce meHCTBUS HEOOXOANMO BBINOJHITH Ha/ 3JIEMEHTaMM JIByXMEPHBIX MAacCHBOB, TO JUII BBOJAA JIBYXMEPHOTO
MaccuBa B MaMATh KOMITbIOTEpa HEOOXOJAUMO OPraHM30BaTh €0 MO3JICMEHTHBINH BBOJ TIOCPEICTBOM orepaTopa rukina for (.
K. U3BECTEH pa3Mep MacCHBa).

JIsi KOHCONMBHOTO BBIBOJA JIByXMEPHOTO MacCHBa Takke HAIO C TOMOIIBIO0 omeparopa Iwmkina for opranmszoBatsh
MI03JIEMEHTHBIH BBIBOJ] HCCIIEyEMOr0 MacCHBa.

Ipumep 1. MccnenoBaTs crnocoObl KOHCOIBHOTO BBOJA M BBIBOJA JABYXMEPHBIX MaccHBOB. HeoOxomuMo BBecTH C
KJIaBHATypBl MAaTpUIly A pa3MepHOcThI0 M XN B mamMsTh KOMIIBIOTEPA U BBIBECTH 3TY HH(OPMAIIHIO Ha TUCIIICH.

Pemienne. [l mpupaHust mporpaMme OoJblield yHHUBEPCATBHOCTH 3aJaJUM pPa3MEpPHOCTh HCXOIHOW MaTpHIBI C
3a1acoM, a peasibHas pa3MepHOCTb OyeT BBOAUTHCS B KaKIOM KOHKPETHOM ciydae. Yucio cTpok 0003Ha4uM M, a cToJI0I0B -
n.

[MTosneMeHTHBIN BBOJ MAaTPHULBI A OPraHM30BaH MPH IIOMOLIH ABYX OIEpaTopoB IHKiIa fOr — BHEIIHEro 1 BHYTPEHHETO
(BnoxeHHOT0). BHEIIHMIA IMKIT OpraHu3yeT nepedop 3JIEMEHTOB MAaTPHIBI A TI0 CTPOKAM, a BIIOXKEHHBIH — 110 CTOJIONAM.

BbIBO/I MCXO/IHOW MaTpHIIbI HA SKpaH OyAeT MPOU3BOANUTHCS aHAJIOTUUHBIM 00pa3oM.

Brok-cxema anropuTMa pemeHus JaHHOU 3aa4Hl IpUBeIeHa Ha puc. 2.
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Broa i,j,n,m

BrosxeHHbBIN UK

|

Bi1o>xeHHBII UK

P

—

3aBepuienue

Puc. 2. biok-cxema aJIropuT™Ma Mmo3JIEMEHTHOI'O BBOJAA U BBIBOJAA MATPHUIILI C UCIIOJIb30BAHUEM

#include "'stdafx.h"
#include <conio.h>
#include "iostream"’
using namespace std;
int _tmain(int argc, TCHAR* argv[])
{
const int M=10,N=10;
CTPOK U CTOJ'I6I_IOB MaTpuIbl A ¢ 3ammacom
inti, j, m, n, A[M][N];
nepeMeHme u ManI/IIlbI A
cout<<""Vvedite chislo strok i stolbcov matricu:"'<<endl;
cin>>m>>n;
YHCcIa CTPOK M CTOJIOI[OB NCXOAHOW MaTpHUIBI A
cout<<" Vvedite postrochno elementu matricu:''<<endl;
for(i=0; i<m; i++)
LIUKJI BBOJIA SJIEMEHTOB MaTpulbl A
for(j=0; j<n; j++)
LUKJI BBO/IA SJIEMEHTOB MaTpulbl A
cin>>A[i][j1;
3JIECMCHTA MaTpHIbL A
cout<<endl;
cout<<'"'Matrica A"'<<endl;
for(i=0; i<m; i++)
LMKJI BBIBOJIA AJIEMEHTOB MaTpPHIIBI A

//Hauato cocTaBHOTO OrepaTopa s BHENHero nukia for

nuxia for

//Ywucno

//O0BsaBIEHNE

//BBox

//BHEHNHA
[/Bno>xeHHBIH

//BBox

//BHemHmnit
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for(j=0; j<n; j++) //Bro>kxeHHbII
UK 7151 BBIBOJA DJIEMEHTOB MaTPHIEI A

cout<<A[i][j]<<" ™ //BbiBOA
3JIEMEHTa MaTPUIBI A
cout<<endl;
}
//KoHer| coCTaBHOTO ofieparopa Jyisi BHEIHero 1ukia for
getch();
return O;
}

ITocne BBITONTHEHNS TPOTPAMMBI TTOTYIHM:

Vvedite chislo strok i stolbcov matricu:
34

Vvedite postrochno elementu matricu:
123456789101112

Matrica A
1 2 3 4
5 6 7 8
9 10 11 12

3. UcciienoBanue pa3inyHbIX oNlepauuii B IBYXMepHbIX MaccuBax B cpeae Visual C++ 2010
DneMeHTaM MaccuBa MOTYT OBITh NMPHUCBOEHBI 3HAUYCHHS BBIpAKEHHWH. [IpH 3TOM 3IIEMEHTHI MacCHBa M 3HAYCHUS
BBIPA)KEHUI JOIKHBI UMETh OJIUH U TOT YK€ THIL.
Hanpuwmep, 00bsiBIeH MaccuB
double
A[3][4];
TOTJ[a BO3MOYKHA 3aITUCh
A[0][0]=3.5;
A[1][3]= 05
Al2][1]= a*x
+ b;

KonupoBanue — 5TO npHCBaWBaHUE 3HAYEHUIl DJIEMEHTOB OJHOIO MacCHBa 3JIEMEHTaM APYroro Maccusa. IIpu
KOIMPOBAaHUH 00a MacCHBa JIOJDKHBI HMETh OJIMHAKOBBIN pasMep u Tun ayieMeHToB. KonmupoBanue maccuBa A B B Oynmer
HUMETH BUJ:

for (i=0; i<N; i++) BJi][j]= Alilljl;

PaccMoTpHM OCHOBHBIE IPHUEMBI IIPOBECHUS PA3IMUHBIX ONEpaluii C MaTPUIIAMH.

Ipumep 2. HccnenyeM omepariiio MpUCBauBaHUS B JIBYXMEPHBIX MAaCCHBaX, a TAKXKE OIEPALHI0 TPAaHCIIOHUPOBAHUS
MaTpuIlpl. 3aaHa MaTpHIA HEJbIX Ynucesl A pasMepHOCThI0 3%4. Heo0XoIuMo TpaHCIIOHHPOBATh MATpHUIy A, T. €. IOMEHATh
MECTaMH €€ CTPOKHU M CTOJIOLBL, a 3aTeM PacCUUTaTh MaTpuny B, smeMeHTHI KOTOpoil onpenenstoTes no popmye

Bij =3/Ai2j +sin?(A%) .

DONEeMEeHTbl HMCXOJHOM MaTpullbl A BBEAEM HENOCPEACTBEHHO B MNpOrpaMMHOM Koje. McxogHyro Marpuly A,
TpaHcnioHupoBanHyo AT u monyyeHHy0 MaTpuily B BeiBenem Ha skpaH. i HarIssIHOCTH IPUMEM

1 2 3 4
AG4)=)5 6 7 8
9 10 11 12

Bbraox-cxema aJIropuTMa peuicHus IIaHHOﬁ 3a/1a4u MMpUBCJICHA HA pUC. 3.
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BBox i, , Ajj

BrosxeHHbBIN UK

—

BiroxxeHHBINA 1TUKTT

[

3aBepuienne

Puc. 3. biiok-cxema aJIropuTMa TPaHCIIOHUPOBAHUS U IPHUCBAUBAHUSA MaTPHULbL

Peanu3yromast JaHHBIA aIrOPUTM MporpaMma HUMeEET CIEAYIOIUN BU;
#include "'stdafx.h"

#include <conio.h>

#include "iostream"

using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

t
inti, j;
double AT[4][3], B[4][3]; //O0bsBICHNE
[IepEMEHHBIX U MaTpull A u B
double A[3][4]={1,2,3,4,5,6,7,8,9,10,11,12}; //MHUIManu3anus UCXOAHOM
MaTpuLbl A
//BBIBOJT MICXOTHOH MAaTpPHIIBI
cout<<"'Matrica A"'<<endl; //BbIBOJ, HA3BaHMS
for(i=0; i<3; i++) //BHenHui

LUK BBIBOJIA DJIEMEHTOB MaTPHUIBl A

for(j=0; j<4; j++) //BI0KeHHBII
LUK JUTS BBIBOJIA DJIEMEHTOB MaTPHUIBI A
cout<<A[i][jl<<" //BbiBOA
3JIEMEHTOB UCXOJHON MaTpulbl A
cout<<endl;
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//TpancnoHupoBaHue UCXOAHON MATPHIILI
for(i=0; i<3; i++) //BHeMHUN
LUK JJIsL TPAHCTIOHUPOBAHUS

for(j=0; j<4; j++) I
Bi1o>keHHBIN LMK 4J11 TPAaHCIIOHUPOBAHUS
ATHII=ALTG //Omiepanust TPaHCIIOHHPOBAHHSA  MATPHIIBI A
cout<<'"Matrica AT = A transponirovannaya''<<endl; //BbiBOJ Ha3BaHHS
for(i=0; i<4; i++) //Hauaino
LUKIIa
{
for(j=0; j<3; j++) //BOMXEHHBINA KT
U BEIBoAa MaTpuisl AT
COUt<<ATI[i][j]<<" " //BBIBOJI 3JIEMEHTOB
Matpusl AT
cout<<endl;
cout<<"Matrica B = f(AT)"<<endl; //BbIBOI HA3BAHUS
//Bbruuncienue marpuisl B
for(i=0; i<4; i++) //BHEIIHUN LIUKII

JJIA TIOBJIEMEHTHOT'O BBIYHUCJIICHUE MAaTPUILIBI B

for(j=0; j<3; j++) // BloeHHBII LUK
JUISL TIODJIEMEHTHOTO BBIYHCIIEHHE MaTpULbl B

B[i]1[]1=5*pow(sin(pow(AT[i][1],3)),2)+pow((AT[IIOI*ATILILD).1./3.); 11 Bij

= f(ATJji)
cout<<Bl[i][j]<<" ™
//BBIBOJI DIIEMEHTOB MaTpHITHI B
}

cout<<endl;

}
getch();
return 0;
}

Ilocie 3allyCKa NporpaMmMsbl Ha BBIIIOJTHCHUEC DKPaH AUCIUICA TOJDKEH UMETh BU/:

atrica A

2 3 4
[ 7 g
10 11 12
atrica AT = A transponirovannaya
)
& 10
vo11
g 12

atrica B = £F<AT>

.54m37 4.82155 4_4391%
-48155 5.72441 8._.06024
.65336 GL.0989% 8.64416
75208 4.@3162 5.31802

IIpumep 3. Uccrexyem omepamio HOMCKa MaKCHMAJIBHOTO 3JIEMEHTa Marpuipl. 3agaHa marpuia A u3 20
IIPOM3BOJIBHBIX YHceN pasMepa 4x5. HeoOxomuMo HaWTH MaKCHMAJIBHBIN 3JIEMEHT MaTpHIbl A M HOMEpa €ro CTPOKH U
cToslma (MHASKCH IeMEHTa MaTPHIbl). DJIEeMEHTH MaTPUIBl A BBEZEM B IIporpaMMe MpsiMbIM oOpazoMm. Ha s3xpaH BeIBeeM
HCXOHYIO MaTPUIYy A, MAaKCUMAJIbHBIN 3JIEMEHT W €T0 HHICKCHI.

Brok-cxema anropuTMa pemieHns JaHHOW 3a1a4y IpUBeIeHa Ha puc. 4.

s petieHust 3aa4i UCMOJIb3YEM CIEAYIOIINI MPOrpaMMHBIN KOJI:

#include "'stdafx.h"

#include <conio.h>

#include "iostream™

using namespace std;j;

int _tmain(int argc, _TCHAR™* argv[])
{
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inti, j, m, n;
/I OOBsBICHHIE TTEPEMEHHBIX
int A[4][5]={1,2,18,3,20,4,5,6,7,8,9,10,19,11,12,13,14,15,16,17};
int B;
cout<<"Matrica A"'<<endl;
for(i=0; i<4; i++)
//BHEUTHUN MK BEIBOAA MATPHIEI A

{
for(j=0; j<5; j++)
//BHYTpEeHHHI UK BBIBOJA MATPUIBI A
cout<<A[i][jl<<"\t";
//BBIBOZT 37IEMEHTa MATPUIIBI A

cout<<endl;
B=A[0][0];
K HOI/ICKy MAaKCHUMAJIBHOT'O DJICMCHTA
m=0; n=0;

for(i=0; i<4; i++)
LIUKJI 110 TIepeOopy 3JIEMEHTOB MaTpHIBI A
for(j=0; j<5; j++)
//BHYTpEHHHMH LUKII 110 Nepedopy 3JIEMEHTOB MaTPHLBI A
if(A[i1[j]>B)

//BBIOOP MaKCUMAJILHOTO 3JICMECHTA

{
B=A[]0I;
/f3anomuHanue B B Gonbuiero aneMenTa Ajj
n=i;
//3amoMuHaHKME B N HOMEPa CTPOKH | aneMeHTa Ajj
m=j;
//3amoMuHaHKHE B M HOMepa cTonbna J aaeMenTa Ajj
}
cout<<endl<<"Max= "'<<B;

JJICMCHTA
cout<<" Stroka "'<<n+1;
cout<<" Stolbec ''<<m+1<<endl;
getch();
return 0;

//VIHAIMaTu3anys MaTPpULbl A

//TloaroroBka

//BHEHMA

//BBIBOJ, MaKCUMAaJIbHOI'O

//BbIBOA HOMEpA CTPOKHU
//BriBOI HOMeEpa cTojdIa
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i, j, m n, A(l,J)

Bi10>keHHBII [TUKIT

—

Beisoa Ajj

Bio>xeHHBIN LUK

BeiBog B, n, m

( 3aBepuienue )

Puc. 4. brok-cxema anropuTMa HOMCKa MAaKCHMAJIBHOTO 3JIEMEHTA MaTPHIIBI

9KpaH IMOCJIC BBINIOJHEHHUA NPOTrpaMMbl TOJKEH UMETh CJ'IGI[yIOH.[I/Iﬁ BHU:
Matrica A

1 2 18 3 20

4 5 6 7 8

9 10 19 11 12

13 14 15 16 17

Max= 20 Stroka 1 Stolbec 5

Hpumep 4. Uccrexyem crmocoObl BBOJAa W BBIBOJA ABYXMEPHBIX MAacCCHBOB, a TakKXe CIEAYIOIIHE IEHCTBUS C
MaTpHLEH: HAaWTH MUHUMAJIBHBIH 3JIEMEHT Ka)KI0H CTPOKM MaTpHIbl A, COCTaBUTh U3 HUX BeKTop R (ogHOMEpHBII MaccuB) n
OIIPEJICTIUT, CYMMBI €0 YETHBIX M HEYETHBIX AJIeMEHTOB. 3ajaHa Martpuna u3 20 mpoM3BOJBHBIX 4Hcen pasmepa 4x5.
DJeMeHThl HCXOAHOW MaTpuIlbl A BBEJEM C KiaBHaTypbl. Ha skpaH BBIBeleM HCXOJHYIO Marpuiy A, Bektop R n
BBIYHCIICHHBIE CYMMBI.
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Brok-cxeMa anroputMa pEUICHUS JaHHOMW 3a/1a4d HE MPUBOJIMUTCS, T. K. OHAa aHAJIOTHYHA OJIOK-CXeMe Ha puc. 3.
s pemienns 3aaun npeiaraeTcs CIeayronnil MpOrpaMMHBIN KOJI:

#include "stdafx.h"

#include <conio.h>

#include "iostream™

using namespace std;

int _tmain(int argc, _TCHAR* argv][])

{

const int M=10, N=10; //MakcuManbHOE YHCIIO CTPOK U
CTOJIOLIOB MaTPHIIBI

int A[M][N], R[M]; //[leknapupoBaHue MaTpHLBI A U
BekTopa R

inti, j, k, m, S1, S2; // leknapupoBaHye HHICKCOB

BCIIOMOTaTCJIbHBIX HepeMeHHLIX

cout<<"Vvedite chislo strok i stolbcov matricu A :"'<<endl;

cin>>m>>k; //BBOI peasbHBIX pa3MepoB
HUCXOJHOW MaTpULbl A

cout<<"Vvedite postrochno elementu matricu A :"'<<endl;

for(i=0; i<m; i++) //BHENIHUN LMK BBIBOJIA 3JICMEHTOB MATPHUIIEI A
for(j=0; j<k; j++)
cin>>A[il[j1; //BBOJI 37IEMEHTOB

HCXOIHOW MaTpHuIbl A
//Tlonck MUHUMAIIBHOTO AJIEMEHTA KaXKA0H CTPOKU MCXOIHON MaTpHIbl A
for(i=0; i<m; i++)

{
//Hauamo COCTaBHOTO OMEpaTopa B IUKIIE
R[i]=A[i][0]; //3amanue
HAYaAIIbHOTO 3HAYEHHSI MUHHUMAJIBHOTO 3JIEMEHTA CTPOKU
for(j=0; j<k; j++) //Onpenenenue
MHUHHMAJIBHOTO 3JIEMEHTA
If(ALIOI<RII) //xax 0¥ CTPOKH
HCXOIHOW MaTpHuIbl A
R[I=AL]GI; //3amuck ero B
MaccuB R
}
//KoHel| cCOCTaBHOTO OMepaTopa B IUKIIE
S1=0; //3amanne
HAYAIIbHBIX 3HAYCHUH CYMM YETHBIX
S2=0; //n HEYEeTHBIX

3JIEMCHTOB BCEKTOpa R
//Oniepalyu 1Mo OMPeICICHUI0 CYMMbI Y€THBIX U HEUSTHBIX 3JIEMEHTOB MaccuBa R
for(i=0; i<m; i++)

{
//Hauayio cocTaBHOTO oneparopa B IUKIIE
if(R[11%2==0) //'Y crioBUE — €CTh JIH
OCTaTOK OT JIeJICHHUA Ha 2 (YeTHOE WJIN HET)
S2=S2+R[i]; //Onpenenenue
CYMMBI YETHBIX DJIEMEHTOB BekTopa R
else S1=S1+R]Ji]; //OnpeneneHue CyMMBbI

HEYCTHBIX 3JICMCHTOB BCKTOpa R

//KoHel cOCTaBHOTO OIepaTopa B LUKIIE
cout<<'"'Matrica A"'<<endl;
for(i=0; i<m; i++) //BHELIHUNA IHKII BEIBOJA
3JIEMEHTOB MaTpULbl A
{ //Hagamno
COCTaBHOT'O OIIEPATOpa B IUKIIC
for(j=0; j<k; j++)
Cout<<A[i][j]<<"\t"; //BBIBOJT 37IEMEHTOB
MaTpuLbl A
cout<<endl;
}
//KOoHeI] cOCTaBHOTO OIepaTopa B IUKJIE
cout<<endl<<"Vektor R"<<endl;
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for(i=0; i<m; i++)

cout<<R[i]<<" ™ //BriBoj BekTOopa R
cout<<endl;
cout<<"'S1=""<<Sl<<endl; //BbiBox cyMMBI S1 YETHBIX 3JIEMEHTOB
cout<<"'S2=""<<S2<<endl; //BBIBOJI CYMMBI S2 HEUECTHBIX 3JIEMEHTOB
getch();
return 0;
}

B pe3ynbTare BBINONIHEHHUS BBILEIPUBEACHHON NPOrpaMMbl OJIYYUM CIEAYIOIUE PE3YIbTATHI:
atrica A

2 3 4
[ 7 8
i@ i1 12
atgica AT = A transponirovannaya
6 10
7 11
8 12

atrica B = FCAT>

54m37  4.82155 443715
-48155 L5.Y2441 8 _06024
-65336 5.07897? 8.644l6
JA5208 4.03162 5.31802

BO]'[pOCbI AJIst CAMOKOHTPOJIsI.

1. Kakum o6pa3zom B nporpamme Ha C++ 0OBsIBISICTCS IBYXMEPHBINH MaccuB?
1) double A[0..2][0..3]; 2) double A2, 3]; 3) double A[2][3];
2. B mamsTH KOMIIBIOTEpa JBYXMEPHBII MacCHB PacloNaraercs. ..
1) HeTIpepBIBHO CTPOKAMH 2) HETIPEPHIBHO CTOJIOLIAMHU 3) B BHIIEe OOBIYHOM MaTPHUIIBI
3. Bo3MoxHO 11 cienyromee o0bsaBiIeHne MaccuBoB B C++: int i, j, k, m; int A[i][j], B[k][m];?
1) Bo3moxHO 2) He BO3MOKHO 3) ecmm i>], a k>m
4. Kak B nmporpamme Ha C++ Oyner BoiBe/ieH Ha 9KkpaH aByxMepHbiil MaccuB A[K][K]oneparopom
for(i=0; i<k; i++) for(j=0; j<k; j++) cout<<A[i][j]<<endl; ?
1) B Buze crpoku
2) B Buze cronbma
3) B Buze MaTpHusl
5. Uro uyxuo m3menuth B omepatope for(i=0; i<k; i++) for(j=0; j<k; j++) cout<<A[i][j]<<endl; uroGsr

MacCHB
A[K][K] 6511 BBIBEIEH HA DKpaH B BHIE CTPOKH?
1) BmecTo i moacraButh K 2) Yopars <<endl 3) Bmecro j noacrasuts K
6. Kak Oyzer BBIBEZICH Ha SKpaH ABYXMEPHBI MacCHB B ()parMeHTe nporpammsel Ha C++?
int i, j, k, m;
for(i=0; i<k; i++)
for (j=0; j<m; j++)
COUt<<A[i][j]<<” «
1) B Buze crpoku 2) B Buze cronbma 3) B Buze matpuisl
7. Kak OyzeT BbIBEJICH Ha 3KpaH ABYXMEPHbI MacCHB B (hparmeHTe mporpammsl Ha C++?
int i,j,k,m
for(i=0; i<k; i++)
{
for (j=0; j<m; j++)
cout<<A[i][jl;
cout<<endl;
1) B Buze ctpoku 2) B Buze cronbna 3) B Buze marpuiisl

8. Uro Oyner BbIBEIEHO Ha 3KpaH B pparmenTe nporpammsl Ha C++?
for(i=0; i<n; i++)
for (j=0; j<n; j++)
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cout<<A[0][il;
1) I[TepBas cTpoka MaTpUIlLl, TOBTOPEHHA N pa3
2) IepBeIii cTONOEIT MAaTPHIIBI, IOBTOPEHHBIA N pa3
3) [onHas mMaTpuna
9. Uto HY)XKHO U3MEHHUTH B (hparMeHTe IMPOTPaMMBI
int i, j, k, m;
for(i=0; i<k; i++)
for (j=0; j<m; j++)
COUt<<A[i][j]<<” “;
quist BeiBoia MaccuBa A[K][M] Ha skpaH B Bume MaTpuib?
1) Bmecto i moacraButh K 2) obasuts cout<<endl; 3) BmecTo j moacTaBuTh M
10. TTouemy npu pabote ¢ MaccuBamu B C++ 11e71eco00pa3Ho HCMOJIBb30BaTh onepartop iukia for?
1) T.x. onepatop nukia for 6e3ommbouHbIi
2) T.k. U3BECTEH pa3Mep MAcCCHBa, T. €. YHCJIO IOBTOPCHUH ITUKIIA.
3) T.k. oniepatop mukia for GeicTpoaeiicTBy oMMt
11. Kakoe neiictue Beimonusier omneparop for (i=0; i<N; i++) B[i][j]= A[i][j];?
1) BeiBomut Ha 3kpan Matpuiry B[i][j]
2) BeiBomut Ha skpan matpuity A[i][j]
3) Komupyer matpuiy A[i][j] B matpuiy B[i][j]

Jexnus 8
OYHKIIMU U UX IPUMEHEHHUE B CPEJIE VISUAL C++

Henn gekmuu. M3yunts Ha3HAYCHUE U OCOOCHHOCTH Pa3pabOTKU M MCIOIb30BaHus GyHKIwiA B cpeae Visual C++
2010

OcHOBHBIE BONPOCHI JIEKIHM:
1. [TonsaTHE, Ha3HAaYCHHE U 00BsBICHUE (PyHKIWMIA B cpene Visual C++.
2. Onwmcanue (mporpaMMHBIH ko) GpyHkwmii B Visual C++.
3. BeizoB dynkiwmii B Visual C++.
4. Ilepenaua aprymenToB GpyHKimu B Visual C++.
5. O6nacty JeUCTBHS U BHIMMOCTH TEPEMEHHBIX B porpammax B cpene Visual C++.
6. OyHKIWK U MaccuBsl B Visual C++.

1. [lonsiTue, Ha3HAYeHUE U 00bsiBJIeHUEe pyHkumii B cpene Visual C++ 2010
OcCHOBHYIO YacTh mporpaMMmHoro koga B C++ cocTtaBistoT GyHKiud. PYHKIHA — 3TO CAMOCTOSATEIbHAS CIHHHUIA
MPOTpaMMBI  IUISL PEICHUs KOHKPEeTHOW 3amaun. DyHKIUH IO3BOIIIOT Pa30WBaTh MPOTpaMMy Ha OTHEIbHBIC aBTOHOMHEIE
6n0ku. JItobast mporpamMMa COJIEpKUT, N0 KpaiiHeit Mepe, 0JiHy (YHKIIHIO — TIIaBHYIO, HanpuMep, tmain ().
Juns cozmaHus MpaBHIIBHOTO KOAa KOMITIISITOPY HEOOXOIWMO COOONIWTH B Hadalie MPOrpaMMbl MM (YHKIUHU, TUI
BO3BPAIacMOT0 Pe3ybTaTa, a TAKXKE KOJMYSCTBO M TUIBI apryMeHTOB. J{is aToi nienu B C++ HCHONb3yeTcs Tak Ha3bIBACMBbIHA
nporotun (pyHkmuu. [Iporotun QyHKINH 3a7aeTCs CISAYIOMNAM 00pa3oM:

TunPe3yabrara UMa®@yukuuu (Tunllapamerpal [Umallapamerpal], ...);

Hcnonb3oBanue nporotuna GpyHKINY sBIsiETCs 00bsABIeHHeM (pyHKIUU. Yaie Bcero npoToTun (GpyHKIMU COBNagaeT
¢ 3araBueM QyHKUMHU. B oTinuune ot 3ariaBust pyHKIMU MPOTOTUN 3aKkaHuMBaercs (!) TOUKO# ¢ 3ansAToi.
Nmena popmanbHbIX napaMeTpoB QYHKIWH MIPU €€ 00BSBICHUH HE UTPAIOT poJd. [103ToMy IpOTOTHIT (YHKIMU MOXKET
BBITJISIZIETH CIIEAYIONTUM 00pa3oM:
int function(int a, float b, float c);
W
int function(int, float, float);

JBa aTuX 00bsiBNeHHs GyHKIHK function paBHOCKITBHEL

2. Onucanue (mporpamMMHbIi ko) pyHkumii B Visual C++ 2010
OcHoBHas (popMa OITMCAHUS WM MPOTrPAMMHBINA KO QYHKIIMHA NMEET CIeIYIOIINi BHI:

Tun Uma®@yukuuu (Tunllapamerpal Umallapamerpal, ...)

{

Teno pynknun

}

Ommcanne QyHKIMM COCTOMT M3 3arjaBus (QYHKIMM W Teia (QyHKIMH. Bce mccinenoBaHHbIE HAMHU BBIIIE IIPOrPaMMBI
MMEJH 10 YMOJIYaHHUIO TaKOe OIMCaHUE TIIaBHOHM (QyHKIHH:
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int _tmain(int argc, _TCHAR™* argv[])
{

Teo pynkuuu

}

B 3armaBun Tum nepen mMeHeM (GYHKIMM ONpEAeIsieT THII 3HAUYCHMS, KOTOpoe Bo3BpamaeT GpyHknusa. Ecim tum He
yKa3aH, TO [0 YMOJIYaHHIO IPEIyCMaTPUBACTCS, 9TO (DYHKIHS BO3BpAILAeT Iesioe 3HaueHne (Tun int).

Cnmcok mapamMeTpoB COCTOUT M3 IEpedHs TUIOB W MMEH MapaMeTpOB, Pa3leNIeHHBIX 3amsThiMU. DYHKIMS MOXKET He
HMETh NapaMeTPOB, HO KPYTJIble CKOOKH HE0OXOIUMBI BCET/Aa.

B cnincke mapameTpoB 11l KaXXI0TO MapaMeTpa J0JDKeH ObITh ykazaH Tun. Hampumep,

function (int x, int B, float z) - INIpaBWIBHBIHA CIIHCOK IIapaMETPOB;

function (int x, B, float z) - HenpaBUIBHBIN CIHCOK MaPaMETPOB.

B Tene ¢pyHKIMM 0053aTENBHO JODKEH MPUCYTCTBOBATH oreparop Feturn (Bo3BpaTuTh) C MapamMeTpoM TOTO K€ THIIA,
YTO M BO3BPAIacMOE 3HAUCHHUE.

Omepatop return mmMeeT ABa BapHaAHTA UCIIOIb30BAHMS.

1. Bei3sIiBaeT HEMEUIEHHBIH BBIXO U3 (DYHKIUHM M BO3BPAICHUE B IPOrpaMMy, KOTOPasi €€ BhI3BaA.

2. Ucrionp3yeTcs U1 BO3BPAILICHUS 3HAUCHUS (QYHKIUH.

Ecnmn Bo3Bpammaemoe 3HaueHHWE HE HCIIONB3YETCS B JAIbHEHIIEM B Iporpamme, TO omepartop return ciemyer 6e3
mapaMeTpa WM BOOOIIe MOxeT OBbITH omylmieH. B 3ToMm ciyuae BO3BpalleHHE B MPOTpaMMy OCYIIECTBIISIETCS IOCIe
JOCTHXXCHUsI DUTYPHO#T 3aKpbIBaroLIeiics CKOOKH }.

B cmydae, korna oneparopa return B Tene (yHKIMM HET WJIM 32 HMM HET 3HAUCHHMsS, TO 3HaYCHHUE, BO3BpAIaeMOe
¢byHKIMEeH, Hen3BecTHO (He ompeneneHo). Eciu gyHKuus noipkHa BO3BpallaTh 3HAUY€HHE, HO HE JIeNIaeT 3TOr0, KOMITWIATOP
BBIJJA€T MpeaylpexaeHie. Bee GpyHKIMM, KOTOpBIEe BO3BPAIIAIOT 3HAUCHHE, MOT'YT UCITIOJIb30BATHCS B BRIPOKEHHUSIX si3bIka C++.

@OyHKIMS MOXKET BbI3BIBaTh Jpyrue (QyHKUMHM (OJHY WM HECKOJNBKO). A Te, B CBOIO O4Yepeib, NMPOBOAUTH BBHI3OB
TpeThbuX ¥ T.1. Kpome TOro, (yHKIMS MOXKET BBI3BIBaTH caMy ceOs. DTO SBICHHE B IPOrPaMMHPOBAHMM HAa3bIBACTCS
pexypcueii.

Jlro6ast porpamma B cpene Visual C++ 2010 obsizarensHo Briouaer riaBHyro ¢yHkipro tmain(). C atoit dyHKImu
HAYMHACTCS BHIIIOJIHEHUE ITPOTPAMMBI.

3. Bb13oB ¢pynknuii B Visual C++ 2010

Jlnst Toro 4yToOBl (hYHKIMS BBIIIONHSIIA ONIpEAEIeHHbIC ASHCTBUS B IIPOrpaMMe, OHa J0JDKHA ObITh BbI3BaHA. DyHKIMA
BBITIOJIHSACTCS. TOJBKO NpU oOpaieHnd K Heid. ITo oxoHuaHMM paboThl (DYHKIMS BO3BpAIAaeT B OCHOBHYIO NpPOrpamMmy B
KaueCTBE pe3yibTaTa 3HAUCHUE HEKOTOPOH IEPEMEHHOM U T. II.

BbI30B (hyHKIIMM OCYIIECTBISIETCS ITyTEM yKa3aHUsl B IpOrpaMMe ee UMeHH (MAeHTU(HUKATOpa), 32 KOTOPHIM B KPYTJIBIX
CKOOKax cieyeT CIIMCOK apryMEHTOB, Pa3/IC/IEHHBIX 3aIITHIMU.

Nmadyukuuu(aprymesr 1, aprymenr 2, ... apryment N) .

Kaxnprii aprymMeHT GYHKIUH SBISICTCS NMEPEMEHHOMW, BbIPa)KeHHEeM HJIU KOHCTaHTo#. OHH mepemaroTcs B TEJO
(YHKIMHA JUTS TIOCIIe Iy IOLIET0 UCIOIB30BAHMUS B BEIYHCINTEIBHOM TIporiecce. CIICOK apryMEHTOB MOXKET OBITH ITYCTBIM.

Ha puc. 1 cxeMaTH9HO TIOKa3aHO, KaK B3aMMOJICHCTBYET OCHOBHAs IporpamMma U pyHkiwn B Visual C++ 2010.

OcHoBHasi nporpamMmma Onucanust QyHKOMH

int _tmain(int argc, TCHAR™ argv[])
Bezos 1-it pynkuuun FUNC 1(X)Y); —+——»

FUNC_1(int X1, float Y1)

< return
Be3os N-it pyrkiun FUNC N(a, b); »FUNC_N(int A, float B)
< return

Puc. 1. ITopsinox BbI30Ba yHKIMI

ApryMeHTbI, KOTOpbIC yKa3aHbl B 3arjaBuM (YHKIMH, HOCAT Ha3BaHHe ¢opMaibHbIX, Hanpumep, B FUNC(int X1,
float Y1) dopmanbubie napamerpsl — X1 1 Y1.

ApryMeHTBl, KOTOpbIE yKa3aHbl B MMEHHU (YHKIHM IIPU €€ BBI30BE, HasbIBaroTCs (akTudeckumu. Hampumep, npu
Bei3oBe FUNC(X,Y) odaxriueckue mapamerpsl — X u Y. DakTrueckue MapaMeTpsl NPHHUMAIOT KOHKPETHBIC 3HAYEHWS,
nepegamonecs GopMaIbHBIM IapaMeTpaM.

B s3bike C++ ecTh 0COOEHHOCTH — BCE apryMEHThl (PYHKIIMHU MEPEAAI0TCs 10 3HAYCHHUIO.

64



Hampumep, npu tpancisauuu ¢yuakunu float func(float x, float B) B crexe Beiensercss mecto 1t ee hopManbHBIX
napaMeTpoB. B 3TO BBIZEICHHOE MECTO 3aHOCATCS 3HAYCHHUS (PaKTUYSCKUX MApaMETPOB, TO €CTh 3HAYCHHS MAPAMETPOB HPH
BBI30Be QyHKINH. Jlanee QyHKIUS UCTIONB3YET OTH IMapaMeTphl (CM. puc. 2) .

Crtek

X "
AN ad

~
~

Bbi3oB pyHkumuu

Puc. 2. Boi3oB ¢pynkiuu func (a,b)

4. Ilepenaua aprymentoB ¢pynknuu B Visual C++ 2010

CymecTByer aBa crioco0a nepeiaun apryMeHToB GyHKIHH B C++: 110 3HAUSHHIO U 1O CCBHIIKE.

Korpa npoucxoanT nepenaya rnepeMeHHOM-apryMeHTa 110 3Ha4€HHIO, B (DYHKIMH CO3/1aeTCsl JOKAJIbHAsl IIEpEeMEHHast C
UMEHEM apryMeHTa, B KOTOPYIO 3alliCHIBAeTCs €ro 3HaueHue. BHYTpHM (QYHKIMH MOXXET W3MEHHUTHCS 3HAYEHUE STOMH
MIEpEMEHHOM, HO HE CaMOT0 apryMeHTa.

Tun xaxmoro akTudeckoro mapamerpa (KOHCTaHTHI WIN NMEPEMEHHOH) B MHCTPYKLHMH BbI30BAa (DYHKIUH IOJDKCH
COBITAJIaTh C TUIIOM COOTBETCTBYIOIIETO (DOPMATIBHOTO MapaMeTpa, yKa3aHHOTO B OOBSIBICHUH (DyHKIIUH.

Ecnn mapamerp (yHKIMM HCHOIB3YETCS IJISI BO3BPAILCHUS PE3ysbTaTa, TO B OOBABICHUHM (YHKIHMH 3TOT HapaMmeTp
JIOJDKEH OBITh CCBUIKOM, @ B MHCTPYKIMH BBI30Ba (DYHKIMHM Kak (pakTHUECKMH mapaMeTp IOJDKEH OBITh yKa3aH azpec
NIepeMEHHOH (TIlepeaata apryMeHTOB 110 CCBUIKE).

Ipumep 1. Pazpaborars nporpammy, BeIHUCIsONIy0 Y 1o dpopmyne Y=a+b, B koTopoii pacueT Y opopMIICH B BHIC
GbyHKIMY.

brnok-cxema anroputma perieHus JaHHOW 3a/1a4u TIpUBEJICHA Ha pHC. 3.

HauaJjo
Hauano

Ioayuenue a, b

Beoa a, b |

| c=a, d=b
Y=sum(a, b) |

| z=c+d
BriBog Y |

Bo3spar z
-
2) ' 6)

Puc. 3. biok-cxema anropurma Beraucienus Y 1o ¢popmyse Y=a+bh ¢ ucronp3oBanueM QyHKIHH:
a) ocHOBHas niporpamma; 6) dhyukiws sum(double ¢, double d)

Iporpamma, ucmosp3yrommast GyHKIUO st Berauciaenus Y mo gopmyne Y=a+b, Gyaer uMeTh Caeayromuii BUm:

double sum(double c, double d); //O6bsiBIeHNE (MPOTOTHUIT) PYHKIIUU BEIYUCTEHUS Y
int _tmain(int argc, TCHAR™* argv[])
{
double Y, a, b;
cout<<"Vvedite a, b:"'<<endl;
cin>>a>>b; //IBBom uucenaub
Y=sum(a, b); //BBI30B ()yHKIINH, BEIYUCIISIONIEH CyMMY JIByX YHUCEI
cout<<endl<<"Y ="<<Y<<endl; //BoiBoj 3HaueHus Y
getch();
return 0;
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double sum(double c, double d) /lOnucanne GpyHKIMK BEIYHCICHUS Z=C+d

double z;
z=c+d; //Beruncnenune z=c+d
return z; //Bo3BpaT 3HaYCHHSI Z B OCHOBHYIO IIPOTPAMMY
}
Pe3ynbTar BEINOSHEHUS IPOTPaMMBI CIEYIOIIHN:
Vvedite a, b:
5443
Y=9.7

IIpumep 2. Pazpaborars nporpaMMy, HCHOJIB3YIONYIO (QYHKIIMIO BBIYHUCIICHHS (haKTOpHaja Yucia;
F=n!.
JJist cocTaBNeHHS MPOTPaMMbI JAaHHOE BEIPAKEHUE 3aIIHIIEM CIECAYIOIINM 00pa3oM:

n
F=n!=1%2%3%4* _*n=[]];

=1
bnok-cxema aJIropuTMa peuiCHus JIaHHOM 3a7aun MpUBCJICHA Ha pUC. 4,

Hauano
Hauano
/ IMepenaua K /
Beox K (n:|K)

=1
F=faktorial(K) y

| P>
BriBog F

y=y*i

i
|

]

3aBepuienue

Bosspar y

a) 0)

Puc. 4. Biiok-cxeMa alropuTMa BBIYHCIICHHUSI (haKTOPHAIIA YKCIIA C UCIOIb30BaHUEM (HYHKIIHH:
a) ocHOBHas niporpamma; 0) ¢pyukius faktorial(int n)

IMporpamma amst GyHKIMHK, BEMHCIAOMEH GakTopran yucia N, OyneT UMeTh CIICAYIONMH B

int faktorial(int n); //O6bsiBneHne (MpOTOTHIT) PYHKIMU BEIYUCICHUS (haKTOpHaia
int _tmain(int argc, TCHAR™* argv[])
{
int K;
cout<<"Vvedite K:"'<<endl;
cin>>K; //BBox yucna K
F=faktorial(K); //BbI30B ()yHKIIMH, BEIMHCIISIONIEH hakTopua ynucia
cout<<endl<<"Faktorial K= ""<<K<<endl; //BbiBoj 3Hauenus pakropuana uncia K
getch();
return 0;
}
int faktorial(int n) //Onncanue GyHKINU BRIYUCIICHUS (paKTOpUaia 4nuciia
S
Intj),y;
y=1,
for(j=1; j<=n; j++) /MIukn nj1st BeIYUCIIEHUsST (DakTopralia duciia
y=Y*I;
returny; //B03BpaT 3HaU€HHsI Y B OCHOBHYIO IPOTPAMMY
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}

Pe3ynbTar BRIMOTHEHUS IPOTPAMMBI CIIETYIOIIHNA:
Vvedite K:

5

Faktorial K= 120

Ipumep 3. Pazpaborate mporpammy AJst BIYKCICHHs drcha coequaenuit R 13 N anemenTos o M 1o gopmyse
R=CHN = N,
MI(N - M)!
rae pacyet R mpou3BoAUTCS ¢ HCIOMb30BAHHEM (QYHKIIHH.
Bocnonb3yemcst coznannoii B Ilpumepe 2 dyukimei factorial(int n) ans Beruucnenus dakropuana yucna u Oyaem
oOpamarbes K 3Toi (YYHKIIMH HETIOCPEACTBEHHO B (popmyrie st pacyera R:

int faktorial(int n); //O6bsiBcHIE (TIPOTOTHUIT) (YHKINH BBIYHCICHUS (aKkTOpHaa
int _tmain(intargc, TCHAR™* argv[])
{
int N\M,R;
cout<<"Vvedite N i M (N>M):""<<endl;
cin>>N>>M; //Beop 3nauenuit N u M
R=faktorial(N)/(faktorial(M)*faktorial(N-M)); //®@opmyna nist R (¢ TpexKpaTHBIM BBI30BOM (QYHKIMA
faktorial)
cout<<endl<<"R="<<R<<endl; //BeiBoz 3HaueHus R
getch();
return O;
}
int faktorial(int n) /[Onucanue GyHKIMU BEIYUCICHUS (paKTOpHaia Jyucia
{ - -
ntj,y;
y=1,
for(j=1; j<=n; j++)
y=Y*J;
returny; //Bo3BpaiiieHre B OCHOBHYIO MPOrpaMMy 3HAUCHHS Y
}
PesynbTar BBIIOIHEHUS IPOTPaMMBI CIIELYFOIIHN:
Vvedite N u M:
8 4
R=70

5. ObaacTu geficTBUS M BUANMOCTH NepeMeHHBIX B Mporpammax B cpeae Visual C++ 2010

OOmacTp NeHCTBUS TEPEeMEHHOW — 3TO YacTh WJIM YacTH NPOTPAaMMHOTO KOJA, B KOTOPBIX JIaHHBIC IMEpPEMEHHBIE
onpesaeJieHbl (JIOCTYIHBI IS ISHCTBUI C HUIMU B JAHHOM MECTE IIPOrPaMMBl).

C Touku 3peHnst 00JIacTH AEHCTBUS IEPEMEHHBIX PA3IMYAIOT TPH THIIA IEPEMEHHBIX:

- JIOKaJIbHBIE;

- TJI00aJIbHBIE;

-(popmarbHbIe.

JlokanbHble NMepeMeHHble — 3TO IepEeMEHHBIE, OOBABICHHBIE B cepeluHe OJ0Ka, B YaCTHOCTH, BHYTPH OIHCAHUS
¢bynkiuu. JlokanbHas nepeMeHHas JOCTYIIHA B CepeJuHe OJIoKa, B KOTOPOM OHa OObsBICHA. BIIOK OTKpbIBaeTcs u
3aKphIBaeTCs GUrypHbIME cCKOOKaMu. O0acTh ASHCTBUS JOKAIHHON MEPEMEHHON — JaHHBIA OJOK Wi ()yHKIIHS.

@opManbHble NepeMeHHble (MapaMeTpbl) — 3TO TNEpeMEHHbIe, OOBSABICHHBIC TNPH ONUCAHWM (YHKIHMH KaK ee
aprymeHTsl. DopManbHbIe MapaMeTphl MCHOJB3YIOTCA B Tene (YHKIMH, KaK JIOKaJbHBIE IepeMeHHble. O01acTh AeHCTBHA
(opManbHBIX ITAPaMETPOB — TEJIO (HYHKIHH.

I'nobanbHbIe MepeMeHHbIE — 3TO NIEPEMEHHBIE, 00BSIBIICHHBIE B OCHOBHOM IpOTrpaMMe BHe Kakoi-nmnoo gynkunu. OHn
MOTYT OBITH HCIIOJIb30BaHbI B JIIOOOM MecTe nporpaMmbl. O61acTh JeHCTBHS III00IBHOM epeMEeHHOI — Besl IporpaMMa.

6. ®ynkuun u maccussl B Visual C++ 2010
Ecnu B xauecTBe aprymeHnTra (pyHKIMH UCIIONB3YETCS MAacCHB, TO HEOOXOAMMO yKa3aTh aJipec Hadajla MacCHBa M €ro
pasmep.
3armaBue QyHKINHN, 00pabaThIBarONIIEH MacCHB, HEOOXOANMO 3aIUCATh CIEAYIOMINM 00pazoM:
float function (float A[n]);
NN
float function (float A[ ], int n);
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B stom cityyae Bbi30B (yHkiuu function u3 ocHOBHO# MPOrpaMMbl 3aMUIIETCs CIAELYIOIIUM 00pa3oM:
function (B, k);
IMpumep 4. 3anan maccuB A u3 N npousBosbHEIX guces. ChopMupoBaTh HOBBIM MaccuB B, KaKIbIil 3JIEMEHT KOTOPOTO

paBHSETCS YAaCTHOMY OT JIEJICHHsI COOTBETCTBYIOIIETO JJEMEHTa MacCHMBa A Ha €ro MaKCHMalbHBIH 37eMeHT. Ha akpan
BBIBECTH HadYaJbHBIM MacCHMB A, €ro MaKCHMAaJIbHBIA 3JeMeHT W MaccuB B. Ilomck MakcmManbHOTO 3JI€MEHTa MaccHBa A
0pOPMHTE QYHKITHEH.

3amporpamMmmupyeM (DYHKIHIO HAXOXKICHUS MaKCHMalbHOTO 3JIEMEHTa MAacCHBa M €ro HOMEpa M HCIIONIB3yeM €€ B

pa3pabaTbIBaeMOl MporpaMme CJieLyIonM 00pa3om:

MaccuBa

double Max(double B[],int n); //O6BsBIeHUE (IPOTOTHIT) (PYHKIMU MOUCKA MAKC. dJIEMEHTa
int _tmain(int argc, _"TCHAR™ argv[])
{
const int N=50; //MakcUMabHBIN pa3Mep UCXOTHOTO MacCHBa
inti, k; //O6bsiBIcHAE TapaMeTpa IUKIIa ¥ PeaJbHOTO pasMepa
double A[N], M; //O6bsBeHIe MaccuBa A 1 TiepeMenHol M
cout<<"Vvedite razmer massiva:*'<<endl;
cin>>k; //BBOZ peanbHOTO pasMepa MaccHBa

cout<<" Vvedite massiv:''<<endl;
for(i=0; i<k; i++)

cin>>A[i]; //BBOJ HICXOTHOTO MaccuBa A
cout<<endl;
M=Max(A, k); //O6pamienue k Gpyukimu morcka Max()
cout<<" Ishodnui massiv "'<<endl;
for(i=0; i<k; i++) //TIMK IS TIeYaTH MCXOJHOr0 MacCHuBa A
COUt<<A[i]<<"";
cout<<endl<<"Max= ""<<M<<endl; //TledaTh MAKCUMAJIBHOTO 3JIEMEHTA UCXOJHOIO0 MacCHBa
cout<<" Novui massiv "<<endl;
for(i=0; i<k; i++) //IIUKI A7 pacyeTa U reyaTu JIeMEHTOB HOBOT'O MacCHBa
COUt<<A[i]/M<<"*;
cout<<endl;
getch();
return 0;
double Max(double B[],int n) //Onucanne QyHKIUK MOUCKA MAKCUMAJIBHOTO DJIEMEHTa MaCcCHBa
{ - -
intj;
double C=B[0]; //MpucBanBanue nepemenHoi C HavaapbHOTO 3Ha4-5 (1-ro a1eMenTa)
for(j=0; j<n; j++) //ukn Ui nepebopa 3JIeMEHTOB MacCUBa U cpaBHeHus ux ¢ C
if (B[j]>C) C=B[j];
return C; //Bo3BpaiiieHre B OCHOBHYIO Iporpammy 3HaueHus C
}

TMocie BBITIOMHEHHS TPOTPAMMEI 9KpaH OyJIeT HMETH CIIEYFOIIMIA BH/L:
vedite razZmer massiva -

Uyedite massiv:
603795

Ishodnui massiv

6@m3I TS

ax= 9

Movui massiwv

111111 0.666667 0O 0.333333 0.777778 1 0.555556

IIpumep S. 3anan maccuB A u3 N npon3BoibHBEIX uncen. Pazpaborars nmporpammy it HAXOXJICHUST MaKCHMaJIbHOTO

3JIeMEHTa ATOTO MacCHBa M €ro HOMEpa, KOTOpPhIe BBIBECTH Ha 3KpaH. [IoMCK MaKCHMAalbHOTO 3JIEMEHTa MacCuBa M €ro
HoMepa odopMuTh (YHKIMEH, a caMH TIepeMEHHBbIE HCIOIb30BaTh KaK TJIO0AJbHBIE, T. €. “BUANMBIE” M B OCHOBHOU
MporpaMMe, U B OMUCAHUIX (HDYHKITUH.

3anporpammupyeM (YHKIMIO HAXOXICHUS MaKCHMAaJbHOTO JJIEMEHTAa MAacCHBa M €0 HOMEpa M HCIIOJB3YyeM €€ B

paspabaTbIBaeMoOii MpOrpaMMe CIETYIOIIHM 00pa3oMm:

double Max(double B[], int n); //O6bsBreHue (npototun) Gynkun Max()
double C; //O6bsBIIeHIE T100aNTBHOMN epemMenHoit C
intk; //O6bsBIIeHKE T100ANTBEHON TIepeMeHHO# K

int _tmain(int argc, _TCHAR™* argv[])
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const int N=50;

double Max(double B[], int n)
{

//OGBsBIIEHHE MAKCUMAJIBHOTO pa3Mepa HCXOIHOTO MacCHBa

inti, m; //OGBsBIIEHME TTapaMETPa MKIIA U PEAIbHOrO pa3Mepa
MaccuBa
double A[N]; //O6BsBenne ncxoanoro MmaccuBa A[N]
cout<<"Vvedite razmer massiva:*'<<endl;
cin>>m; //BBOJI pealbHOTO pa3Mepa UCXOIHOTO MacCHBa
cout<<endl<<"Vvedite massiv :"'<<endl;
for(i=0; i<m; i++) cin>>A[il; //BBoz anemenHTOB HcxoaHoro maccuBa Ali]
cout<<endl;
Max(A, m); //O6pamienue (Bb130B) k hyukimu Max()
cout<<"Max= ""<<C<<endl; //Tleuath Makc. aneMeHTa MaccuBa A (rio0aibpHas
TepeMeHHas)
cout<<" Nomer max "‘<<k<<endl; //TlewaTh HOMEpa MakKc. eMeHTa (TII00abHasK TIepeMEHHA)
getch();
return 0;
}

//3aronoBok onucanus (koxa) Gpynkuun Max

intj; //O6bsBICHHE MapaMeTpa HUKIIa
C=BI[0]; //TnobanbHO# epeMenHoit C mpucBanBaeM MEPBBIi AIEMEHT
for(j=0; j<n;j++) //TIMKIT IUIs1 TOMCKA MAKCUMAJIBHOTO DJIEMEHTA
if(B[j]>C)
{
C=BJjl; //OnpenenseM MaKCUMAJIbHBIN 3JIEMEHT
k=j; //HoMep Makc. 3JIeMeHTa 3aHOCHM B IIO0ANBHYIO EpeMEeHHYI0 K
}
return 0; //DyHKIHS HE BO3BpaIacT HUKAaKUX 3HAYCHUH

}

[Tocrne BBIMOIHEHUS TPOTPAMMBI 9KpaH OyIeT UMETh CJIeTYIOUIUN BU:

vedite razmer massiva =
Uvedite massiv =
i1 23 15 7 8 12 4 9

Max= 23
Momer max 1

Bonpocel 1Js1 CaMOKOHTPOISA
1. Ilpu oOpammenny kK QyHKIUH peasibHbIe U (popMaibHbIE ITapaMeTphl TOIDKHBI COBIA/IATh. ..
1) Mo KOMYECTBY M MECTY
2) 10 KOJTUYECTBY, TUILY U MECTY
3) O KOTMYECTBY M THILY
2. OOpartieHue K QyHKIUU OCYIIECTBISETCS. . .
1) mo 3arnaBui0 QyHKIMN
2) no UMEHU QYHKIIUI
3) c HOMOMIBIO CIIEIMAIBHOTO OTIepaTopa
3. OyHKIIMA MOTYT OBITH. ..
1) TonbKO C TapamMeTpamu
2) TOJBKO Oe3 mapaMeTpoB
3) ¢ mapaMeTpamMu u 6€3 mapaMeTpoB
4. B mporpaMme UCIOb3YIOTCS ABe He3aBucuMble pyHkunu F1 u F2. B kakoM nopsiike OHU JOJKHBI ObITh
OIIMCAaHBI B pa3Jielie MPOTOTUIIOB?
1) Cuavana F1, a 3atem F2
2) Cuavana F2, a3satem F1
3) B mo6om mopsike
5. B MaccuBe A HEOOXOAMMO ONPENIEUTh MAKCUMATBHBIN 3JIEMEHT U €10 HoMep. Bo3aMoHO Ji1 310T O510K 0popMUTh (DyHKIHEH?
1) Bo3amoxHO
2) BO3MOXHO B OTIIENbHBIX CAYyYasx
3) HeBozMoxkHO
6. B nmporpamme onucaHo 1Be Gyaknnu F1 u F2. Bo3MO>KHO 1M B HUX MCIIONIb30BATh OJJMHAKOBEIE IIepeMEHHbIE?
1) Bo3amoxHO
2) He Bo3MOXXHO
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m));?

3) Bo3MOXHO B OTAENBHBIX CIy4asx
7. OTOenbHBIA OJIOK TPOrPaMMEI 1iesiecoo0pa3Ho oGopMuTh QyHKIIMEH, €Clu B HEM eCTh. ..
1) onuH pe3yabTar
2) nBa u OoJee pe3ysbTara
3) Bce paBHO CKOJIBKO Pe3yIbTaTOB
8. B mporpamme ormcana ¢yukims int f(int X) . Boamoskao i Tak o6partutest k oToi Gpyukipm: r = f(n)/(f(m)*f(n-

1) Bo3amoxHO
2) HeBo3MOXKHO
3) Bo3MOXHO B OTZENBHBIX CIy4asx
9. YkaxuTe npaBuiIbHbIN npototun GyHkiun FF, necnonb3yromieil B kauyecTBe apryMenTa mensiii Maccus W[nJ.
1) double FF(double B[], int n);
2) double FF(int W], int n);
3) FF(double BJ], int n);
10. Ykaxwure npaBuiabHoe obpainenne K Gpynkuuu FF, ncmons3yromieii B kauecTBe aprymenra tensiit maccus W[N],
1) func (int W[], n);
2) FF(W, n);
3) func (int WI[][D);
11. Korna ¢yHKuyMs He BO3BpaIlaeT HUKAKOTO 3HAUYEHHs, MOKHO JIM €€ UCII0JIb30BaTh B BBIPAXKEHHsIX sA3bIka C++?
1) MmoxHO 2) Henb34 3) MOXHO, KOT'Jla BBIpaXK€HUE IPUHUMAET ONpPe/IeICHHOE 3HAaUeHUEe
12. [NapameTps! GYHKIMU MOTYT OBITH IEPEMEHHBIE, KOTOPEIE. . .
1) oObsiBNEeHBI B PyHKINU
2) oObsiBICHBI BHE (DYHKIHN
3) Bce paBHO IIie
13. YkaxuTe paBIIIbHYIO 3aITUCh 3arJIaBUs (QYHKITUH:
1) func(int x, B, float z)
2) func(x, int B, float z)
3) func(int x, int B, float z)
14. Onepatop return...
1) BBI3BIBacT BRIXOA U3 (DYHKIIMA
2) MCTOJIB3YEeTCs AJIsl BO3BPAIEHHsT 3HAYCHHS (QYHKINU
3) u nepBoe, U BTOpOE
15. B Tene ¢pynkumu oneparop return...
1) MOXeT OTCYyTCTBOBATh
2) NoJKeH OBbITh 00s13aTeNIbHO
3) Bce 3aBHCHUT OT Ha3HAYCHUS (PYHKINU
16. Korna B Tene (yHKIIMH OTCYTCTBYET orepaTop return, BEIXoa n3 GyHKIMH OCYIECTBISACTCH. . .
1) xor/1a BEITOTHUTCSA TOCIEIHUH oniepaTtop GpyHKIuH
2) B JaHHOM cJIydae BO3HHKHET 3aBHCAHHE IIPOrPaMMBbI
3) omeparop return momkeH OBITH B Telle PYHKIIUH 00s3aTEINBHO
17. Ecnn QyHKUIHS HE IMEET apryMEHTOB, TO B IIPOTOTHUIIE TaKOl (hyHKIIMH HEOOXOANMO. ..
1) HUYero He MUcaTth B CKOOKax QyHKIHUU
2) B ckoOKax 3amucarh ciyxeOHoe CII0BO int
3) B ckoOKax 3anucath ciyxebHoe cioBo void
18. JlokanpHas mepeMeHHas — 3TO MEPEMEHHas, KOTopasi 0ObsIBJICHA. ..
1) B Tene naHHO# QyHKIMK
2) BHe JaHHOHM QyHKUIUH
3) B KayecTBe IMapaMeTpa B 3aryIaBUH QYHKIUN
19. B 3arinaBuu (yHKINH 3aIACBIBAIOTCS. ..
1) ¢opmanpHEIE TapaMeTPHI
2) daxTHyecKue mapaMeTpsl
3) rmobanbHBIC IEPEMEHHBIC
20. Ipu obOpamiennn K GpyHKIMU peatbHble MapaMeTphl J0JKHBI COBNAAATh ¢ (POPMaIbHBIMH. . .
1) mo mecty
2) 1o MecCTy M THILY
3) mo MecTy, THITYy U KOJTUYECTBY

Jexnus 9
OBPABOTKA CTPOK B CPEJE VISUAL C++ 2010

Hean sexuun. MccnenoBars 0co6eHHOCTH 00pabOTKH CTPOK (MACCHMBOB CHMBOJIBHBIX MEpEMEHHBIX) B cpeje Visual C++

2010.
OcHOBHBIE BONIPOCHI JIEKIHH.
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1. Omncanue crpok B cpene Visual C++ 2010.

2. Beox u BeIBOJ cTpOK B cpeae Visual C++ 2010.

3. ®yHk1MH 00paboTku cTpok B cpeae Visual C++ 2010.
4. Ctpoxwu B cpene Visual C++ 2010.

5. @yHKIMY [IPEBPALLEHUS TUIIOB.

1. Onucanue cTpok B cpene Visual C++ 2010
B s3pike C++ maccuB Tuma char - 3To 0HOMEpHbI MaCCHB, COCTOSIINI 3 CHMBOJIOB:

char A[11];

CuMBoOJIbHAsI CTPOKAa — 3TO TMOCIEA0BATENIBHOCTE CHMBOJIOB, JIONOJHEHHAs! CIELHAIbHBIM ~ CHMBOJIOM-
OTPaHWYMTENEM,  YKa3blBAIOIIUM  KOHEI  CTPOKH.  OTrpaHMYMBAIOIIMH  CHMBOJI  3alHMCBIBACTCS  YNPABILIONIEH
nocienoBareabHOCTEI0 “N0”. It Tako#l CHMBONBHOM CTPOKM TPUMEHSIOT HaszBaHume “crpoka C” (Obuta MpemiokeHa
pa3paboTINKOM 53bIKa). B Ipyrux BeTBsix s3p1ka C++ CyMIECTBYIOT APYyTHE IPEICTABICHHS CHMBOJIBHBIX CTPOK.

Kaxaprit ciMBOJ B CTpOKE 3aHIMAET OAWH OaiT.

CumBosbHas KoHCTaHTa “\0” , orpaHHYMBAIOIIAs CHMBOJBHYIO CTPOKY, Ha3sIBaeTCs HyJeBbIM OaiitoM. Ee ciemyer
YYUTHIBATh IPH ONPENEICHUN COOTBETCTBYIOIIETO MAaCCHBAa CHMBOJIOB: €CJIM CTPOKA JOJDKHA copepxath N CHMBOJIOB, TO B
orpeJieTIeHuH MaccuBa ciienyer ykasatb N + 1 anemeHT.

Hanpumep, onpenencHue

char A[11];

03HAYaeT, 4To CTpoka coxepxuT 10 amementoB Tuma char (cumBonoB), a mocnenHuil OaiiT 3ape3epBUPOBaH MUl HYJIECBOTO
Oaiita.

B xayecTBe CHMBOJIOB MOT'YT MCIOJIB30BAaThCSL.

1. IIpomycHbIe OYKBBI JIATHHCKOTO U POCCHUICKOTO ali(haBUTOB.

. CTpouHble OyKBBI JIATHHCKOTO U POCCUIICKOTO an(aBUTOB.
. Hudpst ot 0 10 9.
. CHUMBOJIBI IIyHKTYaLUUH: . ; U T. I.
. CUMBOJIbHBIE KOHCTAHTEL
. YipaBisoOIMe CUMBOJIBI.
. [IpobGer.
. lllecTHaamaTepuyHbie MUQPPHL.
CHMBOJILHBIE MACCHUBEI IpH UX OMPCACIICHUU MOTYT UHUIHUAJIU3UPOBATHCA KaK 06])1‘{HI)H71 MacCCHB:

[o BN Be NNV, I SN US I O]

Char A[13]={‘K,’,h,,’a5,’r”’k’,’o,”v”’_"52”’0”’1,”45};

a MOI'yT — KaK CHMMBOJIbHAA CTPOKaA. CuMBoOJIbHAS CTPOKa — 3TO MOCJICAOBATCIbHOCTh CHUMBOJIOB, 3aK/IFOYCHHBIX B ,I[BOI7[HLIC
KaBbIYKH:

char A[13]="Kharkov-2014”;

OTaunyne 3THX ABYX CIOCOOOB 3aKJIFOYAETCS] B TOM, YTO BO BTOPOM CJIydae aBTOMaTH4YeCKH OyJeT mpuOaBieH ele u
HyJIeBOH OailT.

Jst BbIAENEHUST MecTa B MaMsITH TOJT CHUMBOJBHBIM MAacCHUB MPOHW3BOJILHOTO pa3Mepa HEOOXOJUMO YKas3aTb
KOJIMYECTBO CUMBOJIOB B CTPOKE (€CJIM OHO U3BECTHO) WIIH 33/1aTh SBHO OOJBIINUN pa3Mep MacCUBa!

char B[80]= “JT0 mHHIMAJIM3ANMSA MACCHBA CHMBOJIOB”;

B nanHOM cnydae ykaszaH pa3mep MaccuBa 80, XOTs AJIS pa3MelIeHHs 3TOH CTPOKU Heo0X0oauMo ObUIO ykasathk 35 ( ¢
y4eTOM HyJeBOro Oaiira).
VHu1Mani3upoBaTh CUMBOJIBHBIA MACCUB MOYKHO M 0€3 yKa3aHHs ero pasMmepa:

char B[ |= “9To uHMIMAJIU3AI[UA MACCUBA CUMBOJIOB”;

B aTOM citydae KOMIMIIATOP caM OTNPeAeTUT HeOOXOIMMBIN pa3Mep MaMsITH MO TOT MacCHB.

2. Box u BBIBOJ cTPOK B cpene Visual C++ 2010
B SI3BIKC C‘H‘ npu pa60Te CO CTpOKaMH, KaK U HOpu pa60Te C YHCJOBBIMU TNIEPEMCEHHBIMU, MOKXHO HCIIOJIL30BATh
OIIEPAaTOPhLI BBOJIA B ITIOTOK >> 1y BBIBO/Ja U3 IIOTOKA <<, HO OIiepaTop BBOJa >> HUTHOpUPYET np06enm, KOTOPbIC BBOAATCH.
HpnMep 1. B kauectBe npuMepa MCIOoJIb30BaHUA ONIEPAaTOPOB MOTOKOBBIX BBOJIa U BbIBOJIda CUMBOJIbHBIX MAaCCUBOB
HCCIIELYEM CIIENYIOLIYIO IPOrPaMMY:
#include "'stdafx.h"
#include <conio.h>
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#include ""iostream™
using namespace std;
int _tmain(int argc, TCHAR* argv[])

{
char stroka[30], A[50]; //OGBsBIICHAE CHMBOJIBHBIX TIEPEMEHHBIX
cout<<"Vvedite ctroku < 30 simvolov:*'<<endl;
cin>>stroka; //BBOJI CUMBOJIBHO# TIepeMeHHOM Stroka
cout<<"Vu vveli stroku:"'<<endl;
cout<<stroka<<endl; //BbIBOJI CHMBOJIBHO# TIepeMeHHOM Stroka
cout<<"Vvedite novuyu ctroku < 30 simvolov::"'<<endl;
cin>>stroka; //BBOJI HOBOM CHMBOJILHOM MepeMeHHOi Stroka
cout<<"Vu vveli novuyu stroku: "'<<stroka<<endl; //BBIBOJI CUMBOJIHO#M TIepeMeHHOM Stroka
cout<<"Vvedite novuyu ctroku < 50 simvolov::"'<<endl;
Cin>>A; //BBOJI CUMBOJILHO# TIEpeMEHHOM A
cout<<"Vu vveli novuyu stroku: ""<<A<<endl; //BBIBOJI CUMBOJILHOM TIEpPEMEHHON A
cout<<"A0= ""<<A[0]<<endl; //BeiBoxt 0-TO 37€MeHTa TepEeMEHHOH A
cout<<"A8= "<<A[8]<<endl; //BrIBOX 8-TO 37€MEHTa TEpEMEHHOW A
getch();
return O;
}

Iloce BeIMOTHEHUS IporpaMMbl 3KpaH 6y,£[eT HUMCTb cne,uylonmﬁ BUO:

Uuvedite ctroku < 30 szimuolowvw:

RS LI Y

Uun vveli stroku:

LU LI O O O O O

Vvedite novuyu ctroku < 30 simuvolow::
aaaaaddddddf fff

Vo vveli novuyu stroku: aaaaaddddddffff
Vvedite novuyu ctroku < 50 simvolow::
sssddddgggy

u vwweli novuyu stroku: ssssddddgggg

= s

8=gq

[Ipu BBOJME CUMBOJIOB C mpoOeiamu, MOCICIHIE UTHOPUPYIOTCS OTepaTopaMu BBOJAa >> u BbiBoJa <<. [Tlo3aromy
pu paboTe cO CTPOKAMH BMECTO ITHX OIIEPATOPOB LEIeco00pa3Hel NCIIONB30BaTh CICIYIONTYIO ()YHKITHIO:

getline(MmsaCumpBoabHoiillepemennoii, PazmepCumBoabHoiillepemenHoii);

rae UmsllepemenHoil yka3bIBaeT Ha CTPOKY, B KOTOPYIO ocyluiecTBisieTcs: BBoJ; Pa3dmepllepemennoii — uucio
CHMBOJIOB, TTOJUIEKAIINX BBOIY.
Peanusanus mpuMeHeHHs 3TOTO OIepaTopa ONUCAHA B HIDKECIEAYIOIEH mporpamme.

IMpumep 2. Uccnenyem ucnosp3oanue Gynkimu getline().

#include "'stdafx.h"

#include <conio.h>

#include ""iostream™

using namespace std;

int _tmain(int argc, TCHAR* argv[])

{
char stroka[70], A[50]; //OOBsIBIICHIE CUMBOJIbHBIX IEPEMEHHBIX
cout<<"Vvedite ctroku < 30 simvolov:"'<<endl;
cin.getline(stroka,20); //BBOJI CUMBOJNIBHO# TIepeMeHHOM Stroka
cout<<"Vu vveli stroku:"<<endl;

cout<<stroka<<endl; //BBIBOJI CUMBOJIBHOM TIepeMeHHON Stroka

cout<<'"'Vvedite novuyu ctroku < 30 simvolov:"'<<endl;

cin.getline(A,20); //BBOJI CHMBOJIBHOW TIEpEMEHHOH A
cout<<"Vu vveli novuyu stroku: "'<<endl<<A; //BBIBOJT CHMBOJIEHOM TIEPEMEHHON A
getch();
return 0;

}

[Tocne BBITTONHEHUS TPOTPAMMBI 3KpaH OyIeT UMETh CIICAYIOIINN BUI:
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Vvedite ctroka < 30 simuolowv:

by 535 ttttt

U vveli stroka:

wuwyw sss ttttt

Uvedite novuyn ctroka < 30 =simvolowv:
qoo LyyLyyy ppppppppp

Un veeli novuyn strokoa:

qqq Luuuuuy pppppprrpa

IIpn wucnons3oBanmu ¢yaknnn getline() Pa3mepllepeMeHHO#i MeHBIIE WM paBeH pa3Mepy OOBSBICHHOU
CHUMBOJILHOM CTPOKH.

OO0bsiBcHHAs B BBIMICTIPUBECHHON mporpamMme ctpoka Stroka mosxer mpunsate 70 cumBosoB. Hampumep, ecnu B

oyukuun getline(stroka, 20) ykazano uncno 20, To mpu BBOAE CTPOKHU ¢ 37 CHUMBOJaMH BBEJETCS CTpOKa U3 30 CHMBOJIOB.
OcranbHble CHMBOJIBI OyIyT OTOPOLICHEI.

3. ®ynkuuu o0padoTku cTpok B cpeae Visual C++ 2010
1t paboTBL CO CTPOKAMHU CYIIECTBYIOT CIIELUaIbHbIe (HYHKIMH, OMICAHNE KOTOPHIX HAXOAUTCS B 3arjaBHOM (aiiine
string.h, kotopsIif HEOGX0ANMO BKITIOUATH B MporpaMmy oreparopom include:

#include <string.h>;
PaccmoTpuM QyHKITNH, KOTOPEIE UCTIONB3YIOTCS HanOoIIee 9acTo.
3.1. OnpenesieHne AINHBI CTPOKH
Ouenp yacTo npu paboTe co CTpOKaMH HEOOXOAUMO 3HATh, CKOJIBKO CHMBOJIOB COAEPXKHUT cTpoka. Iy momydeHus
uH(bOPMAIINK O JUTHHE CTPOKHU Hcmojb3yercs GpyHkus Strlen(). Bei3os GpyHKIMK UMeeT BUL:
strlen (MmaCumBoabHoiillepemennoii);

@OyHKIMSA BO3BpAIIAcT 3HAUCHNE HA EAMHUITY MEHBIIIEE, YeM OTBOAUTCS IO MaccHB (0e3 ydera HyJIeBoro Oaiira).

Ipumep 3. Uccrnenyem ucnonb3oBanue hyukiuu Strien().
#include "'stdafx.h™
#include <conio.h>
#include "iostream"

using namespace std;
int _tmain(int argc, _"TCHAR* argv[])

{
char A[80];
int k;
cout<<"Vvedite ctroku < 30 simvolov:"'<<endl;
cin.getline(A,30); //Bo3oB ¢ynkuuu getline() mis BBoga maccuBa A
cout<<"'Vu vveli stroku: ""<<endl<<A; //BBIBOJI CHMBOJILHOM TIEpeMEHHOU A
k=strlen(A); //Bb13oB pyHkiuu Strlen(A) amnst onpeeneHus KoJMuecTa
//CMMBOJIOB B MacCHBe A
cout<<endl<<"k="<<k<<endl; //BoiBOJI IepeMeHHO# K (Ko, CHMBOJIOB B A)
getch();
return 0;
}

Bun sxpana nociie paboThl IPOrpaMMBI:

Vvedite ctroka < 30 simuvolow:
wuvugueuy - RRRERRRRRR s
Un vveli strokua:

Ewwggwwww RRRRRRRERRR  xcxcxooocx

3.2. KonupoBaHue CTPOK
3HaueHHs CTPOK MOTYT KOIHMPOBAThCS M3 OJHOW CTPOKM B Jipyrywoo. KommpoBaHue OCYLIECTBISETCS C OMOIIbIO
clenyromux GyHKITHH.
Oyukius strepy(S1,S2)  wucmonb3yercs i MOOAMTHOTO KommpoBaHus CTpoku S2 B crpoky S1. Kommposawue

MpeKpaInaeTcs NPy TOCTHKEHUH HyJIeBoro Oaiira. [Tosromy minHa CTpOKH S1 10JKHA OBITH JOCTATOYHO OOJIBIION, YTOOBI B
Hee MMOMECTHIIACh CTpoKa S2.

Ipumep 4. Nccieayem ucnospzoanue GyHkuu strepy():
#include <string.h> //NobaBnenne 6udnnored. daiina 11 paboTh CO CTPOKAMHU
#include "'stdafx.h™
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#include <conio.h>

#include "iostream"

using namespace std;

int _tmain(int argc, TCHAR™* argv[])

CTPOKY

{
char A[80];
int k;
cout<<"Vvedite ctroku < 30 simvolov:*'<<endl;
cin.getline(A,30); //BBOJI CHMBOJILHOM MEpeMEHHONH A
cout<<"Vu vveli stroku: "'<<endI<<A;
strcpy(A, ""Proverka kopirovaniya™); //Bb130B yHKIUH StrCPY(A) mmst KOMUPOBaHHS CTPOKH B
cout<<endl<<"Novaya stroka: ""<<A; //BBIBOJI HOBO# CHMBOJIBHOM TIEpEMEHHON A
getch();
return O;
}

Bupn skpaHa nocie paGoThl IPOrpaMMBblL:

vedite ctroka < 30 simuolow:
Adaaaaaaaaaaaa ddddddd

u vueli stroku:

Adaaaaaaaaaaaa ddddddd

ovaya stroka: Proverka kopirovaniva_

Oyukius  ctrnepy() ommmuaercs ot dyHkuuu Ctrepy() Tem, uro BKIOYaer emie omuH mapamerp. OH ykasbIBaeT

KOJINYECTBO CUMBOJIOB, KOTOPhIC HEOOXOMMO KOMTUPOBATh U3 CTPOKH S2 B cTpoKy S1. DYHKIIMSA MMEET BH/I;

ctrnecpy (S1, S2, n);

rJie N — KOJIMYIeCTBO CHMBOJIOB (Ieioe 0e3 3Haka).

Ecmu mmuaa S1 MeHbIne mHBL S2, TO MPOUCXOIUT Ype3aHUe CHMBOJIOB.
IMpumep 5. Uccnenyem ucnonb3oBanue Gpyukiwu strncpy():

#include <string.h>
#include "'stdafx.h"
#include <conio.h>
#include ""iostream™
using namespace std;

int _tmain(int argc, TCHAR* argv[])

{
char A[]=""0123456789"; //BBOJI CAMBOJIbHOM TIEpEeMEHHON A
char B[]=""qwertyuiop'"; //BBOJI CHMBOJIbHOU mepeMenHoll B
cout<<"'S2= ""<<A<<endl; //BBIBOJI CHMBOJIBHOW TIEPEMEHHONH A
cout<<"'S1=""<<B<<endl; //BBIBOJI CHMBOJIbHOM TiepeMeHHOl B
strncpy(B,A4);
cout<<"'S2new= ""<<B<<endl; //BBIBOJI HOBOW CHUMBOJIBHOMU TIepeMeHHON B
getch();
return 0;
}

Bun sxpana nociie paboThl IPOrpaMMBI:

Bi= 0123456789
82= guertyuiop
Binew= 0123456789
82new= 0123tyuiop

To ectb, u3 cTpoku S2 B cTpoky S1 OyayT CKONHMpOBaHbI 4 MEPBBIX CHMBOJA M pa3MEUICHbl B Hayaye KOPOTKOW

CTpOKH S2.

3.3. IIpucoeanHeHne CTPOK

[pucoennHeHre (KOHKATeHAUHUs) CTPOK HCIONB3yeTcs Ais 0oOpa3oBaHWs HOBOH CTPOKM CHMBOJIOB U3 JABYX H Ooiee
UCXOJIHBIX CTPOK. JlJ1s 3TOM 1eTH UCTIONB3YI0TCS (hYHKIMN

strcat (S1, S2) u strncat (S1, S2, n);
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Oynkims strecat (S1, S2) npucoeaunset cTpoky S2 K cTpoke S1 ¥ moMmernaer ee B MacCHB, TI€ HAXOAUIACH CTPOKA
S1. Ctpoka S2 He u3MeHseTCs. BHOBD MOjIy4eHHasi cTpoka S1 aBTOMATHYCCKH 3aBEPIIACTCS HYJIEBBIM OaiiToM.

Ipumep 6. Uccnenyem ncnons3oanue ¢pyukimu streat():
#include <string.h>
#include "'stdafx.h"
#include <conio.h>
#include "iostream™
using namespace std;
int _tmain(int argc, _TCHAR* argv[])

{
char A[30], B[30];
strcpy(A, ""Hello, '*); //Kommmposanwue crpoku ""Hello, ** B ctpoky A
strepy(B, "World!""); //Kommuposanwue crpoku ""World!" B crpoky B
cout<<"A="<<A<<endl,
cout<<'B= "'<<B<<endl;
strcat(A, B); //TIpucoenuueHne CTpOKH B K cTpoke A
cout<<endl<<"A= "<<A<<endl;
cout<<"B= "'<<B<<endl;
getch();
return O;
}
Pe3ynbTar BBIIOIHEHNS IPOrpaMMBbl CIELYHOIIUH
A= Hello.
B= World?
A= Hello. World?
B= YWorld?

Oyukius strncat (S1, S2, n) takke OCyHIECTBISET MPUCOCTUHEHUE CTPOK, OJHAKO MPUCOSTUHSCT JIUIIb YKa3aHHOE
B TPETHEM IapaMeTpe KOJIMUYECTBO CHMBOJIOB, HAIIPHUMED:

char S1[80]=""Dlya prodolgeniya '*;
char S2[80]=""nagat knopku OK !"";
strncat(S1,S2,7);
cout<<Sl<<endl;

B pesynbrate Ha 5KpaH OyAeT BBIBEJECHA CTPOKa:

Dlya prodolgeniya nagat knopku OK !

3.3. CpaBHeHHUe CTPOK
B 6ubmnoreke dhynkumit String.h ects (GyHKIMH, BBIMONHSONIAE TOCHMBOIBHOE CPABHEHHE IBYX CTPOK.
Oynukius stremp (S1, S2) cpasuuBaet ctpoku S1 u S2. [Tocie cpaBHEHHs CTPOK HaHHas GYHKIHMS BO3BPAIAET OHO
U3 CIEAYIOUINX 3HAYECHUI:

<0 — ecim ctpoka S1 menbie yem S2;

=0 — ecnM CTPOKH SKBUBAJICHTHEIE;

>0 — eciz S1 Oonple, yem S2.
Ota (yHKIMS IPOBOANT CPAaBHEHUE CTPOK, pa3yinyasi IPOIHUCHBIE U CTPOYHbIE OYKBBI, HATIPUMED:

char S1[]=""aaaaaaaaBB'’;
char S2[]="BBBBBBBBIT";
int k;

k= strcmp(S1,S2);
cout<<"k=""<<k<<endl;

[TepemenHoit k OyneT mpuCBOEHO HEraTUBHOE 3HA4YeHHE (-1), HECMOTpPS Ha paBHOE KOJMYECTBO CHMBOJIOB B CTPOKAX.
Crpoka S1 MeHbIIE CTPOKK S2 110 TOW NMPHUYKHE, YTO MPONKCHBIE OYKBBI UMEIOT KOJI CHMBOJIOB MEHBIIIE YEM TeE JK€ CTPOYHBIC
OYKBBI.

Ha skpan Gyner BbIBe/ICHO:

=-1
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Oyukuus stricmp (S1, S2) cpaBuuBaet ctpoku S1 u S2, He pa3nuyas perucTpa CHMBOJIOB.

@ynkuus strnimp(S1, S2, N) npoBOAMT CpaBHEHHE ONMpPEACICHHOro 4mcia (N) MEepBBIX CHMBOJOB BYX CTPOK.
Peructp cMMBOJIOB IIPH 3TOM YYUTHIBACTCSL.

Kpome paccMOTpeHHBIX QYHKIHA €CTh O0JIBIIOE KOJTUIECTBO APYruX GyHKINH 00pabOTKH CTPOK.:

- ()yHKUIMH NPEBPAILCHUS CTPOK (IPEBPAIICHNE IIEMEHTOB CUMBOJIBHON CTPOKH M3 OJJHOT'O PETUCTpa B IPYyroii);

- pysKIIIE 0OpameHns CTPOK (MEHSET MOPSIOK MIPOXOXKICHHUS CHMBOJIOB B CTPOKE Ha 00paTHYI0);

- (pyHKIIMH TTOHCKA CHMBOJIOB (OHOTO WIIH TPYIIIHI CHMBOJIOB B CTPOKE).

4. Ctpounble nepeMennsie B Visual C++ 2010
SA3pik C++ 1M03BOIISACT OOBSABIATH U IPAMEHATH CTPOYHBIC IEPEMEHHEIE, T.€. IEPEMEHHBIE, KOTOPBIE COIepKaT CTPOKH:

string A;

B nannom CJIydac€ CTpOYHasd nepeMeHHas1 A WHUIIUATIU3UPOBaHa HyCTOﬁ CTpOKOﬁ.
CTpO‘-IHyIO NEPEMECHHYIO MOKHO HMHUIIUAJIIU3UPOBATL CTPOYHBIM JINTECPATIOM, UCIIOJIB3YS ONIEPATOP

string A= "Kharkov-2014"";
Briocnencteun, nepeMeHHoM A MOKHO IPUCBOMTH JAPYTYIO CTPOKY, HCIIONB3YS OTepaTop MPHCBOCHHUS:
A ="Visual C++2010";

Ora cTpoka ckianpiBacTcs U3 16 cuMmBoioOB. B 3ToM cimydae roBopsT, 4To uMHaA CcTpokum A paHa 16. [nsa
BBIYKCIICHUS TEKYIIEH ITUHBI CTPOKU MOXHO npuMeHsTh win ¢pyukiwmto length(), unu dynkuuto size().

CchlutaThbesl Ha OT/AENBHBIE CUMBOJIBI CTPOKH MOKHO C TIOMOIIBIO MHAEKCOB, KaK OyJTO CTPOKa SIBIISIETCS MaCCHBOM.
TakuMm 00pa3om, B IpeapiayIeM npumMepe stueiika A[0] comepxut cumBon “V?, a siueiika A[10] - cumBon “+”,

CTpOoKH MOXXHO CpPaBHUBATh, UCIIOJB3Ysl OOBIYHBIE OIEPAaTOpPhl CpaBHEHUs. [IpuyeM, MOXKHO MPOBEPSTH HE TOJIBKO
PaBEHCTBO, HO M KaKas U3 CTPOK IIPEIIECTBYET APYroM.

CTpoKH MOXKHO KOHKATEHHPOBATH (IIPUCOEANHATE), HCIOJB3Ys onepaTop «+». B ntore obpasyercst HOBasi CTpOKa,
COCTOSIIIIAsl M3 JIBYX YacTeil: MepBOi M BTOPOH CTPOK, 3allMCaHHBIX IOC]eNoBaTeNbHO. Hampumep, ecnu B mporpamme
TIOMECTHUTH OOBSIBIICHHE

string B="Com";

TO OIEPATOPHI string C=B+'"puter"; u B+="puter";
npucsosT nepemernHbiM C u B 3Hauenune crpoku "Computer™.

AHaJIOTHYHO, K CTPOKE MOKHO IIPUITUCATH OTAEIBHBIN CUMBOII: D+="p";

5. ®yHKkuuu npespauieHusi TUNOB
OyHKIMU TPEBPALICHUS] THIIA HCIIOJB3YIOTCS JUIS NMPEBPALICHHs YHCENl, BBEJACHHBIX B BHAE CHMBOJBHBIX CTPOK, B
YHCIIOBOE NPEACTABJICHHE, BHINONHEHUE ONPENCIICHHBIX MaTeMaTHYSCKHX OMepalrii Hal HUMH U 00paTHOE MpeBpallieHUe B
CTPOKY CHMBOJIOB.
Otu GyHKIMK pa3MmeniaoTcs B 3ariaasaoM ¢aiine stdlib.h.
Dynkiuu atof(), atoi(), atol() — npespararot cTpoky CUMBOJIOB COOTBETCTBEHHO B umcio tuma float, int, long.
Oyukiun ecvt(), fevt(), gevt() — npeBpararot ymco ¢ riaBaroiei Toukoi tuma double B cTpoky CHMBOIOB.
I[Mpu ucnons3oBanny GyHKIHH CVE() TecATHYHAS TOYKA U 3HAK YHCIIA HE BKIFOYAOTCS B MOJYYCHHYIO CTPOKY.
I[Mpu ucnons3oBannu Gyuknuu fevt() okpyriser nproGpeTeHHOE 3HAUCHHE K 38JAHHOMY YHCTY U},
[pu ncnosnpzoBanu GyHKIMH JCVE() BKIFOYAET CUMBOJI IECATHYHON TOYKH.
Oyuxkuuu itoa(), Itoa(), ultoa() mpespararor yncna tuna int, long u unsigned long B CTPOKY CHMBOJIOB.
Oyukuuu strtod() u strtol() mpeBpaiaroT CTPOKY CHMBOJIOB COOTBETCTBeHHO B wrcio tuna double u long.
PaccMOTpHM HCIOIB30BaHKE HEKOTOPBIX M3 3THX (DYHKIHUH.
OyHKIMH
int atoi (const char *ptr);
long atol (const char *ptr);

MPEBPANIAIOT CTPOKY CHMBOJIOB, Ha KOTOPYIO YKa3bIBaeT yKasarenb Ptr B uncio tuma int.
OynkIus gCvl mMeeT mpoToTUI

char *gcvt (double val, int sig, char *buf);

u npeBpauiaet yncno val Tuna double B ctpoky ¢ momenieHuem ee B 6ydep buf (int sig — uucno uudp, koTopsle moanexar
IIPEBPAIIEHHIO).
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Ecnu uncio nudp, KOTophie MOJISKAT MPEBPAICHUI0, MEHBIIIE YMCIIA, YKa3aHHOTO B Sig, TO B MPe0OPa30BAHHOM YHCIIE
yKa3bIBaeTCs 3HAK M ACCATHYHAS TOUKa. Miajiiue pa3psiabl ApoOHOI dacTu oTOpackiBatoTcs. MHave - 4Kcio nmpeBpaiaercs B
AKCIIOHEHIMATLHYIO PopMYy.

BriBOABI.
B si3p1ke C++ CTpOKa TpeIcTaBIsIeTCss KaK OJJHOMEPHBIN MACCHB, SJIEMEHTHI KOTOPOTO UMEIOT THH char.
CrietoBaTeIbHO, CHMBOIIBHAS CTPOKA — 3TO OJJHOMEPHBIN MacCHB THITa Char, 3aKaHYHMBAOIINICS HYJIEBBIM OaiiToM.

Bonpocs! 151 caMOKOHTPOJIS.
1. B mporpamme Ha C++ ompenenen Maccu Char A [11]. 310 03HaYaeT, 4TO CTPOKaA COICPIKHT:
1)10 cumBonoB
2)11 cumBonoB
3) 12 cumMBOIIOB
2. B s3pike C++ 1 KOTMPOBAHUS CTPOK MCHOIB3YeTCs (QyHKIUS:
1) strlen()
2) strepy()
3) strcat()
3 B s3pike C++ KOHKaTeHAUS CTPOK — 3TO:
1) KonmpoBanue oHOH CTPOKH B APYTOH
2) CpaBHEHHE ABYX CTPOK
3) IIpucoeanHeHue 0JHOM CTPOKHU K JPYroMy
4. Yto Takoe CUMBOJIbHAS CTpOKa?
5. Uro Takoe HyJeBo# 6alT?
6. Kax nHMIIManu3upyeTcs CHMBOJIBHBIN MaccuB?
7. Kax 00BsBIsIETCSI CHMBOJIBHBIA MacCHB?
8. st wero npumensiercst ¢pyukiws getline()?
9. Kakue aprymeHTsI UCob3yIoTes B pynkuuu getline()?
10. nst wero npumensiercst Gpyukuus strepy()?
11. Kakue apryMeHThbI HCTIONB3YOTCs B pyHKImHU Strepy()?
12. {nst uero npumensiercst Gpyukuus streat()?
13. Kakue apryMeHThI HCTIONB3YrOTCs B pyHKImu Strcat()?
14. st gero nmpumensiercs ¢yukims strncat()?
15. Kakue apryMeHThI HCTIONB3YIOTCS B hyHKImH Strncat()?

Jlexnus 10
AJIPECALIUS NNEPEMEHHBIX 1 YKA3ATEJIN B CPEJE VISUAL C++
Heap aexkuuu. M3ydnTh ampecanuio maMsTH H HCCIIeI0BAaTh 0COOCHHOCTH MpUMeHeHus ykasareneid B Visual C++ 2010.

Bomnpocs! gexkuuu:
1. Tlonstre ampeca nepemennoi B Visual C++.
2. lloustre ykaszatens B si3bike B Visual C++.
3. PassiMenoBanue ykazareneit B Visual C++.
4. Onepanuu ¢ ykazarensmu B Visual C++.
5. Ykazarenu u maccuBsl B Visual C++.

1. lousiTue aapeca nepemennoii B Visual C++ 2010

[lepemeHHast 3aHMMAET B MaMSITH KOMITBIOTEpaA OTNIpeesIieHHYI0 00sacTh (Habop sueek). PacronoxeHre nepeMeHHON B
IaMATH, T. €. JaHHBIH HaOOp sUeek, onpeaensercs agpecoM. IIpu oObsSBIEHNN TEPEMEHHOH U1l Hee Pe3epBUPYETCS MECTO B
namstu. Pazmep 3ape3epBUpPOBaHHON aMATU 3aBUCHUT OT TUIIA IaHHOM NIEPEMEHHOM.

Jnst goctyna K ColepKMMOMY BBIICIICHHOM MaMsITH CIYyXUT ero ums (uaeHtudukarop). st Toro utodbl y3HATH
azpec KOHKPETHON NIepEeMEHHOM, MPUMEHSIETCS omepanys B3ATUs aapeca. CHHTaKCHC ONEpaLUH CIIE Ty IOl

&HNmsallepemenHoii,
T. €. TIepe] IMEHEM ITepeMeHHOH CTaBUTCS 3HaK &.
PaccmotpuM nporpaMmy, B KOTOPOH UCIIONIB3YETCS ONEpanust B3ATHs afpeca JUid ABYX NepeMeHHbIX A u B:

IIpumep 1. IIporpaMma, B KOTOPOH BBIUUCIISAIOTCS apeca IByX NepeMEeHHbIX A u B.
#include "'stdafx.h"'

#include <conio.h>

#include "iostream"

using namespace std;

int _tmain(int argc, _"TCHAR* argv[])

{
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double A=23.1;
double B=57.88;
cout<<"Znachenie A= ""<<A<<endl;
cout<<"Adres A= "<<&A<<endl;
cout<<"Znachenie B= ""<<B<<endl;
cout<<"Adres B= ""<<&B<<end|I;
getch();
return O;

}

Pe3ynbTat BHINOIHEHMS TPOTPAMMEI CIICTYFOIIUIL:
nachenie A= 23.1
dres A= ODOZEF800
nachenie B= 57.88
dres B= OOZEFYFO

IIpn mccnenoBaHUM MPOTPAMM IO ITOH TEME CIEIyeT YUUTHIBATh, YTO afpeca MEPEMEHHBIX OYIyT OTIMYATHCS IS
Pa3INYHBIX KOMIBIOTEPOB.

Anpeca mepeMeHHBIX 3alMCaHbl B IIECTHAAATUPUIHON CHCTEME CUUCIICHUS.

Anpeca JIOKaTbHBIX MEPEMEHHBIX pa3MeENIaoTcs B cTeke. [loaToMy MX axpeca ciemyioT B 0OpaTHOM MOpsiAKe (CTEk

pacTeT B HampaBJIeHHH MIAAIINX aapecoB). Pasumma B agpecax A m B Bcerma Oyner oamHakoBas u mpH 4-x OaiftoBoM
MpPEACTaBICHUH YKcell Thia Nt cocraBut 4 GaiiTa.

2. llousitne yka3areas B Visual C++ 2010
B s3pike C++ ecTh BO3ZMOKHOCTH OCYHIECTBJIATH HEMOCPEICTBEHHBIN JOCTYN K MaMsaTH. J[JIs 3TOro mpeaycMOTpeH
CHeL[PIaJ'II:HLIﬁ TUII IEPEMCHHBIX — YKa3aTCJI.
YkazaTejb — 3TO MepeMeHHas, CoAepxKaIas aapec HEKOTOPoro oobekra. OOBEKTOM MOXKET OBITh NMEPEMEHHAS WU
¢byHkims. B obriem ciryuae ykaszarenb — 3TO 1eJI0€ YHCIIO.
Ha puc. 1 moka3aHa B3auMOCBSI3b MEX/Iy aJPECOM MIEPEMEHHOM U yKa3aTeieM Ha 3TOT ajipec.

[Menemennas A [Tepemennas PA (ykaszaTelnb)

|| 10 H: H e 002EF800 ||

Anpec — 002EF800

Puc. 1. BzauMocBs3s MEXIy apecoM MepeMEeHHON U yKa3aTeleM Ha 3TOT ajpec.
Ecmu mepemennas Oyner ykaszareneM, TO OHa JIOJDKHAa OBITh OOBSBIEHA B IporpamMme. YKazaTelb B IpOrpaMMe
OOBSBIIICTCS CIECTYIONINM 00pa3oM:
TunOo6bexkra *UnenTuduxarop;

3nech “TunOoébexTa” onpenenser THUI JaHHBIX, HA KOTOPbIE CChUIaeTCsl yKka3arenb ¢ uMeHeM “UnenTuduxarop”.
CumBon * (3Be3[104Ka) O3HAYAET, YTO CIEAYIONIas 32 Hel epeMeHHast ABisieTcst ykazareseM. [Ipu oObsiBIeHNH yKa3aTels 1Mo/
HETo pe3epBupyercs 4 Gaiira.
ITpumepsl 0OBSABICHUS yKa3aTeNei:
Char *A
int *temp, i, *z;
double f, *ptr;

3neck 00bsBIEHBI yKa3arenu A, ch, temp, z, ptr u nepemennsie i uf.

[TockonmbKy yKa3aTenb SIBISIETCSl CCHUIKOW Ha HEKOTOPYIO OONACTh MaMSTH, €My MOXET OBITh HPHUCBOCH TOJBKO
3HaUEHUE ajjpeca MepeMeHHoil, a He 3HaYeHHe caMOil IepeMEHHOM.

PaccmoTpum npumep 0OBSBICHNS M MHALTMATH3ANH YKa3aTelIsl.

IIpumep 2. IIporpamMma, B KOTOpOi MHAIMATH3NPYIOTCS yKa3arenu UA n UB nepemennsix A u B ¢ npucBoeHnem nm
3HAYCHUH aJpPECcOB 3TUX MEPEMEHHBIX.

#include "'stdafx.h"

#include <conio.h>

#include "iostream"

using namespace std;

int _tmain(int argc, _TCHAR™* argv[])

double A=57.97;
double *UA=&A; /INHnumanu3anys ykasarenas UA U mpUcBauBaHKe eMy aapeca A
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double B=340;

double *uB; //Munnnanusanus ykasareis UB

uB =&B; /MpuceauBanue ykasareno UB 3nauenus anapeca B
cout<<"A="<<A<<" &A= "<<&A<<endl; //BeiBox nepemennoi A u aapeca A
cout<<" UA = "<<uA<<endl; /IBeiBO1 yKazaTens UA
cout<<"B=""<<B<<" &B="<<&B<<endl; //BuiBox mepemennoii B u anpeca B
cout<<" uB = ""<< uB <<endl; /IBeiBo1 yKazatens uB

getch();

return 0;

Pe3yJ’ILTaT BBITTOJIHCHH S IPOTrpaMMBbI cne,uy}omni/'[:

57.97 &A= 001CFB4C
ufA = 001CFB4C
340 &B= O01CFB20
uB = 001CFB30

OueBHIHO, YTO 3HAUYCHHE YKa3aTelsl COBIIAaeT CO 3HaUCHHUEM aJpeca COOTBETCTBYIOLIEH MepeMEHHOI.

3. Pa3zpiMeHOBaHMe yKa3aTeseid.

Ykazarenn NOMOTal0T OCYHIECTBISATh HEMOCPEICTBEHHBIH TOCTYH K HaMATH. J{J1st TOro 4To0bI MOIY4NTH (IIPOYUTATH)
3HaUCHME, 3aMHCAaHHOE IO aapecy, KOTOPHIH HAXOAWTCA B yKa3aTelle, UCIIONb3YIOT ONEPAIHi0 HEMPSMOTro OOpaIleHHs HIIH
pa3siMeHoBanus (*). [ 5TOro UCHOIB3YeTCsl MMS YKa3aTels CO 3BE3I0YKOH Mepes HUM.

IIpumep 3. IIporpamma, B KOTOPOIl pa3pIMeHyIOTCS yka3aTtenu UA u UB, T. e. onpeensioTcs 3HaUCHUA TepEeMEHHbIX
A u B no 3HaueHnaM ykazarteneil Ha 3TH EpEMEHHBIE.

#include "'stdafx.h™

#include <conio.h>

#include "iostream™

using namespace std;

int _tmain(int argc, TCHAR* argv[])

{

}

double A=57.97;

double *UA=&A; //Munnmanu3anus ykasarens UA U MpUcBavBaHKUE eMy ajpeca A
double B=340;
double *uB; //OGBsBEHME yKa3aTens UB

uB =&B; /[TlpucBauBanue ykasaremo UB 3Hauenus aapeca B
COUt<<"A= "<<A<<" &A= "'<<&A<<endl;

cout<<" UA = "<< UA <<endl; //BeiBox ykazatenst UA
cout<<™* uA = "'<<* UA <<endl; /[Pa3piMeHOBaHMe yka3zaTtelnst UA U BBIBOJI pe3yiibTara
cout<<'B= "'<<B<<" &B="'<<&B<<endl;
cout<<" uB ="'<< uB <<endl; //BoiBox ykazatenst uB
cout<<™* uB = "'<<* uB <<endl; /[Pa3piMeHOBanue ykasateins UB u BbIBOA pe3ynbTata
getch();
return 0;

[Tocre BBINOTHEHUS TPOrpaMMBbl Ha 9KpaH OyJIeT BblIaHa clienyomias HHHOPMAIHs:

A= 57.97 &= 0026FD68
ufA = OO26FD6E
=ufh = 57.97
B= 340 &B= O026FD4C
uB = DO26FD4C
= uB = 340

3. Onepanuu ¢ yka3aTeJsiMu.

A3k C++ mo3BossieT paboTaTh C yKa3aTelnsIMU TakXKe, KaK M C IIePEeMEHHBIMH CTaHAAPTHHIX TUHOB. OHAKO OTeparun
HaJl yKa3aTeIssMHU OTJIHYAIOTCSI HEKOTOPHIMH OCOOEHHOCTSIMH.

C yKkazareasiMH MOXHO BBITIOJTHSTH CIEAYIOIINE OTIepanny: pazaapecanus (*), mpucBauBaHue, CIOKEHHUE C KOHCTAHTOH,
BeIUMTaHKE, MHKpeMeHT (++), nekpement (- -), cpaBHEHWe, TpHBEICHHE THIOB. [lpu paboTe ¢ yKasaTelsIMH YacTo
HCTIONIL3YETCS ONepaIys MoTy4deHus aapeca (&).

Onepanus NpucBauBaHUS.
VYkazarenn OJHOTO M TOTO K€ THUIAa MOTYT HCIIOJIb30BaThCs B ONEPAlMAX IIPUCBaMBaHMS, KaK W APYrHe JOObIe

IIEPEMCHHBIC.

79



IIpumep 4. [Iporpamma, B KOTOpPOH NpHUMEHSETCA ONEpalUsX IpUCBaUBAaHUS yKa3aTenel PX u § , a § 3aTeM
pa3bIMEHYETCS 7S IPOBEPKH TOT0, COBITAJIAET JIM 3HAUCHHUE *J CO 3HAUCHUEM IePEMEHHOM X.
#include "stdafx.h"
#include <conio.h>
#include "iostream"’
using namespace std;
int _tmain(intargc, TCHAR™* argv[])
{
int x=10;
int *px, *g;
pX=&X;
g=px;
cout<<"'px= ""<<px<<endl;
cout<<"g= ""<<g<<endl;
cout<<"'x= ""<<x<<endl << " *g= "'<<*g<<endl;
getch();
return 0;

}

ITocne BeImOTHEHUS MporpaMMbl Ha SKpaH 6y;[eT BbIJaHa CJcayromas I/IH(l)OpMaHI/IH.

px= OO2FFB74
g= [OO2FFB74
x= 10

=q= 10

O‘ICBI/I,I[HO, YTO omnepauus IIPUCBAMBAHUA MEXKIY YKa3aTCIsIMU M IOCJICAYIONICE Pa3bIMCHOBAHUE YyKaszaTellsl ( HE
BHCCJIN l'[OI‘pCI.HHOCTCﬁ M 3HAYCHHUC Pa3bIMCHOBAHHOTIO yKa3aTeis J COBOAAACT CO 3HAYCHUEM nepeMeHHoﬁ X.

CpaBHeHne yka3aTeeii.
‘Ykazarenn MOXKHO CpaBHHMBATh, IPUMEHSA Bce 6 omepanuii CpaBHEHHE.
P1 = = P2 — cpaBHeHHE Ha PaBEHCTBO;
P1!=P2 — cpaBHeHHE Ha HEPAaBEHCTBO;
P1 < P2 — mensl1e;
P1 < = P2 — MeHbIIIe WK PaBHO;
P1 > P2 — 6oible;
P1 > = P2 — GompIe Wi paBHO.
CpaBHenue p < (, HapUMep, O3HAYAET, YTO aJIPec, HAXOISLIMNCS B P, MEHBILIE apeca, HaXOIIIEerocs B g.

Onepauus sizeof

Kak u x 110001 IepeMEeHHON WK THITYy JaHHBIX, K YKa3aTeJIIM MOXHO IPUMEHSATH ONEPaIHIo OPEeIeTICHUS pa3Mepa —
sizeof. B coBpemennbix 1K yka3zarenp umeeT pasmep 4 6aiita (32 IBOMYHBIX pa3psiaa) © MOXKET aJpecoBaTh 2% = 4 TI'6aiir
MIaMATH.

K yka3zarensiM MOXXHO NPHMEHSTh HE TOJBKO onepanuto Sizeof Ho u ogHOMMeHHy ¢yHkumio. Hccrnenyem 3ToT
IIPUEM B HIKECJIYIOLIEH ITporpaMMe.

Mpumep 5.
#include "'stdafx.h"
#include <conio.h>
#include ""iostream"
using namespace std;
int _tmain(int argc, TCHAR™* argv[])
{
unsigned long A=546213;
bool T=false;
unsigned long *pA=&A;
bool *pT=&T;
cout<<sizeof pA<<endl;
cout<<sizeof (pA)<<endl;
cout<<sizeof pT<<endl;
cout<<sizeof (pT)<<endl;
getch();
return 0;

}

BI/III OKpaHa IOCJIC BBINIOJTHEHUA IPOTrpaMMBbI:
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4. YKa3aTeJH ¥ MacCHBBI
B si3pike C++ mpUHSTO, YTO MMSI MAaCCHBA — 3TO aJIpecC SUCHKH MaMsITH, HAYWHAs C KOTOPOHM pacrojiaraeTcs MacCuB.
JIpyruMu cioBaMu, UMsi MAaCCUBA — TO aJpec IEPBOro (HyJIEBOTr0) AIIEMEHTa MAaCCHBA.
Eciu 00bsABIIEH MacCuB
int A[12];

10 Mas sBiseTcs ykazarelieM Ha MacCUB, TOYHEE Ha TICPBBIN JICMCHT MacCHBA.
Takum oOpaszom,
PA = A[0];

Jist TOrO 9TOOBI MOTYYHUTh 3HAUCHHUE 8-TO 3JIEMEHTa MacChBa A, HEOOXOIMMO 3a1aTh

A[8]=*(A+7) .
B C++ n-if sneMeHT MaccuBa ONpPEAEIIeTCS KaK

A[n] =*(A[0]+n).

IIpumep 7. HccienyeM mporpaMMmy, KOTOpas BBOAUT B NIaMATh B KIIABUATYpPhl LE€JIOYUCICHHBIH MAaCCUB, BBIYUCIISAET
CyMMY €T0 3JIEMEHTOB U BBIBOJUT Ha SKPaH 3Ty HHPOPMAIIHIO C HCIOJI30BAHUEM yKa3aTeleu.
#include "'stdafx.h"
#include <conio.h>
#include "iostream"’
using namespace std;
int _tmain(int argc, TCHAR* argv[])
{
const int M=50;
inti, m, S, Mas[M];
int *pMas;
pMas=Mas;
cout<<"Vvedite razmer massiva m:"'<<endl;
cin>>m;
cout<<"Vvedite massiv:''<<endl;
for (i=0; i<m; i++, pMas++)
cin>>*pMas;
cout<<endl;
S=0;
pMas=pMas-m;
for (i=0; i<m; i++, pMas++)
S=S+*pMas;
pMas=pMas-m;
for (i=0; i<m; i++, pMas++)
cout<<*pMas<<'";
cout<<endl<<"S= ""<<S<<endl;
getch();
return 0;

}

BI/II[ OKpaHa IOCJIC BBINIOJTHEHUA NPOTrPAMMBI:

Vvedite razmer massiva m:
7

Vvedite massiv:
1234567

1234567
S=28

BeiBoa. B sa3bike C++ ecTb BO3MOXHOCTb OCYILECTBIIATH HEMOCPEACTBEHHBIM JOCTYHn K mHamsatu. [ng sTtoro
MIPEeJyCMOTPEH CIEUAIBHBIA TUIl HEPEMEHHBIX — yKa3aTelHu.

Ykazarens — 3T0 IepeMeHHasi, cojepKalias aJpec HEKOTOPOro 0ObEKTa.

ITockonbKy yKa3aTellb SIBISETCS CCHUIKOW Ha HEKOTOPYIO 00JIAacTh MaMsATH, EMY MOXET ObITh IPUCBOEH TOJBKO a/ipec
[IEPEMEHHOM, a HE €€ 3HaYCHUE.
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Yka3aTenu NOMOTaroT OCYIIECTBISATh HEITOCPEICTBCHHBIN HOCTYI K MaMsITd. 11 TOro 4TOOBI NOJXY4HTh (IPOYUTATH)
3HAUCHHE, 3alMCAHHOE TI0 aJpecy, KOTOPbIi HAXOAUTCS B yKa3arelle, UCIOJb3YIOT OMEPAlHI0 HEMpPSIMOro OOpalieHHs HIIH
pa3biMeHoBanus (*). JIJisg 5TOTo HCMONB3YETCS UMS YKa3aTells CO 3BE3/J0UKOH Tepe]] HAM.

Bonpocs! 111 CAaMOKOHTPOJIA.
1. Yro OyzmeT BHIBEIICHO Ha 3KpaH Iociie BRIMOTHEHNST mporpammbl int A=300; COUt<<&A;?
1) 3navenue A, To ecth 300
2) Azpec siueek, B KOTOPBIX 3alHMCAHO 3HAUYCHHEe A
3) Coobinenue 06 ormmbdke
2. Ykaxure IpaBUIIbHOE 00bsIBIeHNE yKa3arens B C++.
1) *double pA;
2) double *pA;
3) double pA*;
3. Bo3MosKHa JH CIIeyIOIas MHUITHaNn3ands ykasaresst: char A="yes”; char *pA=&A;?
1. BosmoxHa
2. HeBo3Mo3kHa
3. Taxoti koHCTpYKIHH B C++ HeT
4. Yro ozuagaet omnepatop double *pA=&A;?
1. Mauuanu3anus nepeMeHHon A
2. O0bsBieHue ykazatens PA
3. Nnunmanusanys ykasarens PA 1 MpUCBaBaHKE EMY ajipeca HepeMEeHHOH A
5. Uto Takoe yka3ateinsb B si3bike C++?
1. Anpec HEKOTOPOIi IepeMEeHHOM MITH (HyHKLIUH
2. IlepeMenHasl, copepiKalias ajjpec HEKOTOPOi epeMeHHOo# nin QyHKIUK
3. CrannmaptHast QyHKIHS
6. Kak o0bsiBIIsieTCS yKa3aTenb ¢ UMEHEM PA B si3bike C++7?

1. int *pA 2. int «pA 3.int &A
7. Kak o003HagaeTcst onmeparus B3sSTHA aipeca epeMeHHOH A B si3pike C++?

1. *pA 2. «pA 3. &A
8. Kax o003Hauaercst onepamus pa3bIMEHOBAaHHA yKa3zaTelst pA B s3bike C++7?

1. *pA 2. «pA 3. &pA

9. Uro o3HavaeT onepalys pa3bIMEHOBaHUs yKa3arels B si3bike C++?
1. Ilonyuenue agpeca nepeMeHHOIl B yka3aTelne
2. [onyveHue 3HAYCHHS ICPEMCHHOM, 3aIMCAHHON 110 a/IPecy, KOTOPhIH HAXOIUTCS B yKa3aTese
3. 3anuch nepeMeHHo# 1o aipecy, KOTOPbIH HAXOAUTCS B yKa3aTene
10. Kaxkoe 3nauenue npumer Y B mporpamme double X=10.1; double *pA; pA=&X; Y=*pA;
1.Y¥Y=10.1
2. B mepemernHyr0 Y 3ammIiercs anpec, o KOTOPOMY HaXOAWTCs 3HaueHne X
3. ByneTt BrItaHO coobmieHre 00 OMMOKE ¢ YKa3aHHUEM Ha TIOCICIHIOK CTPOKY
11. MoxHo 1mu B si361ke C++ BBIOTHATH apu(METHICCKIE OTIEPALINH HAJl YKa3aTeIIMu?
1. MoxHo
2. Henb3s
3. MOHO BBIIOJHSATE TOJBKO OMEPAIIUIO MPHUCBAUBAHUS
12. Yro OymeT BHIBEJCHO Ha 3KPaH IUCILICS ITOCIIE BBITOJHEHHUS MPOTrPaMMBI
int *pA,; for (i=0; i<100; i++) cout<<*(pA+i)<<” «“;?
1. 3HaueHus IEMEHTOB KaKOT0-TO MacCHBa
2. 3HaueHus ykazaTenei
3. Takyro KOHCTPYKIHUIO B si361ke C++ HCIOIB30BaTh HEJB3S
13. YkaxuTe Ha BO3MOXKHOCTh TAKOTO O0BSIBICHUSI yKazarens Nt **ppA;
1. Bo3amoxHO
2. HeB03MOXHO
3. Bce 3aBUCHT OT cojiepKaHusI IPOTPaMMEI
14. Ha ckonbko 6aiitoB u3menurcs 3uadenne pPC B mporpamme int C[20]; int *pC=&C; pC++;?
1. He uamenutcs 2. YBenuuutcst Ha 4 Gaiita 3. Ymenbiutes Ha 4 Oaiita

Jexuus 11
®ANJOBBIA BBOJ U BBIBOJ JAHHBIX B VISUAL C++

Heap gexuuu. M3ydnTs 0COOEHHOCTH HCIIONB30BaHMS (aiyIoB I BBO/IA, XpaHEHHS 1 BBIBOJA NaHHBIX B Visual C++.
OcHOBHBIC BOIIPOCHI JICKIUH.

1. daiinbl ¥ TOTOKH BBOJA U BEIBOAA JaHHBIX B Visual C++.
2. Coznanue, OTKpHITHE U 3aKpbITHE (QaiinoB B Visual C++.
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3. 3anuch JaHHBIX B (aiin u yreHue u3 daita B Visual C++.
4. Tlosummonuposanue ¢aitna B Visual C++.

1. ®aiinbl ¥ NOTOKHM BBO/AA M BbIBOAA JaHHBIX B Visual C++

ITpn pemeHny OGONBIIMHCTBA 3a1ad HA JIIOOOM S3BIKE NMPOTPAMMHPOBAHUS BO3HHKAET HEOOXOIMMOCTH 3aITHCHIBATH,
XPaHUTb U NOIY4aTh HHPOPMANHNIO, NCTIONB3YS (anIbl.

®aiia (file) — aro MMeHOBaHHEBIN 0OBEKT, XPAHAIIHIA TaHHBIC (TIPOTpaMMa X JiFoGast Apyrast HHPOPMAIHKs) Ha KAKOM-
6o Hocutene (BUHYECTEp, Quremb-niamsats, CD u ap.).

IMoTok (stream) - 3TO BUPTyaJbHOE JIOTHYECKOE YCTPOICTBO, CBSA3BIBAIOIIEE IPOrpaMMy C (DPU3HUYECKUM yCTPOWCTBOM
BBOJIa-BbIBO/Ia (TEPMHHAJIOM, TUCKOBOJOM H Jp.). [I0CKOJIbKY MOTOKU HE 3aBUCAT OT PU3MIECKUX YCTPOUCTB, TO OJHA U Ta e
(YHKIMS MOXKET 3aIMChIBaTh HHPOPMAIMIO Ha IMCK WIX Ha APYroe yCTPOHUCTBO.

[ToTok CBS3BIBAIOT C ONpenesieHHBIM (hailyioM, BBINOJHSS ONEpanuio OTKpBITH. Kak Toiabpko daitnm OTKPBIT, MOKHO
MIPOBOIUTE 0OMEH HH(pOpMAIHEH MEeXAY HAM H IIPOTPaMMOii.

@aily1 0TCOEAMHAETCS OT ONPENCICHHOTO MOTOKA (T.€. PAa3pBIBACTCS CBA3b MEXAY (DailloM M MOTOKOM) C ITOMOIIBIO
orepanuy 3akpbITUs. [Ipy 3aKkpeITHH (aiiina, OTKPBHITOTO C LETbI0 BBIBOJA, COAEPKIUMOE (€CIIH OHO €CTh) CBSI3aHHOTO C HUM
MIOTOKA 3alHCBIBACTCS Ha BHEIIHEE YCTPOHCTBO. OTOT MPOIECC, KOTOPHIH OOBIYHO HA3BIBAIOT JO3AMHCHIO IIOTOKA,
rapaHTHPYeT, YTO HUKakas WH(pOpMaIMs CIyIaiiHO He ocTaHeTcs B Oydepe mucka. Ecim mporpamma 3aBepmiaet paboty
HOpMAaJIbHO, TO Bce (halbl 3aKphIBAIOTCS aBTOMATHYECKHA. B ciaydae aBapHiHOTO 3aBEpIICHHS IPOrpaMMBbl, (ailrel He
3aKpBIBAIOTCSL.

B sa3bike C++ cymiecTByeT 1Ba THIA IOTOKOB!

- TeKCTOBBIH (text);
- nBonuHsbIit (binary).

TekcTOBBI MOTOK — 3TO MOCJIEIOBATENLHOCTh CUMBOJIOB. B C++ cunraeTcs, 4TO TEKCTOBBIA MOTOK OPraHMU30BaH B
BHJIE CTPOK, Kaxx/lasi U3 KOTOPBIX 3aKaHYMBAETCS CUMBOJIOM HOBOM CTpoku. Cpeau CUMBOJIOB B ITOTOKE MOKET OBITH CUMBOJI
BO3BpaTa KapeTKH, Iepexoa Ha HOBYIO CTPOKY U IIp.

JIBOMYHBII MOTOK — 3TO IOCIIEIOBATEIbHOCTh OAHTOB, OJTHO3HAYHO COOTBETCTBYIONINX HMH(MOPMAIMH, HaXO e S
Ha BHEIIHEM HocuTene. [IprueM HUKakoro npeoOpa3oBaHnsl CHMBOJIOB HE IPOMCXOINUT.

Hoctyn k nHpopmanuu B MOTOKAax M B (aiax HeoguHakoB. Hampumep, u3 daiina Ha gucKe MOXKHO BBIOpaTh 3-10
3aIIiCh WM 3aMEHHUTH 0-10 3aIHCh. B TO ke BpeMs B (aiii, CBA3aHHBIN C TI€9aThi0, HHPOPMAIIHSI MOXKET II€PEaaBaThCs TOIBKO
MIOCJIEI0BATENFHO. DTO MILTIOCTPHPYET CaMOE TIIABHOE OTIINYNE MEKAY MTOTOKAMH U (paliiaMH.

IToToku, ncnonb3yemMsle B IporpaMmax, JeJATcs Ha:

- BXOJIHbIE, U3 KOTOPBIX YUTACTCSI MHPOPMALIHS;

- BBIXO/IHBIE, B KOTOPBIE BBOIUTCSI MH(POPMALIHS;

- IBYHAIpaBJICHHBIE, TOMyCKAIOIHE KaK YTCHHUE, TaK U 3aIIUCh.

B cooTBeTcTBHM C 0COOCHHOCTSIMU «yCTPOWCTBa», K KOTOPOMY «IIPHCOEIMHEH» MOTOK, TIOTOKH ITPUHSITO Pa3JeisaTh Ha:

- CTaHJapTHBIE;

- KOHCOJIBHEIE;

- CTPOUHBIE;

- (baitoBBIC.

CrannapTHbIE 1 KOHCOJIBHBIE OTOKH COOTBETCTBYIOT IIEpEAAyYe JAaHHBIX OT KJIABUATYpPBI 10 JUCIIIE.

Ecnu cuMBOMBI 1MOTOKa B COBOKYITHOCTH OOpPa3ylOT CHMBOJIBHBIH MAaccHB B OCHOBHOW INaMATH, TO 3TO CTPOYHBIH
MOTOK.

Ecnu nnbopManus pa3meniaeTcss Ha BHEIIHEM HOCHUTEIIE TaHHBIX, TO 3T0 (ail1oBbIii MOTOK MiIu IpocTo aiir.

Jlo cux mop Bo Bcex MporpaMMax Kypca BRIIOJIHSJICS 0OOMEH CO CTaHAapTHBIMU OTOKAMU:

cin — cTaHAapTHBIN BXOHOW MOTOK, CBA3aHHBIN C KIIABHATYPOH;

COUt — cTaHapTHBIN BEIXOJHOM IIOTOK, CBSA3aHHBIN ¢ SKPAaHOM JUCILIES.

Hcnonp3ys omnepariy BKIIOYEHUS (3alIMCH) NAHHBIX B MOTOK << M M3BJICYCHUS JAHHBIX U3 IMOTOKA >> BBIIOIHAJICS
oOMeH nmaHHBIMH ¢ aucrieeM u ¢ kinaBuatypoi IIK. [ns stux meneidd B mporpaMMmy HeoOXoAMMO OBIIIO BKIIIOUHTH
3aroJioBOYHbIi (aitn iostream.h.

PaccmoTtpum ocobeHHOCTH 0OMEHA TaHHBIMHU C (paiiiamMH.

2. Co3gaHue, OTKpbITHE U 3aKpbITHE (aiiyioB B Visual C++
bubnuroreka BBOJIa U BbIBOJIA JaHHBIX B (hailiibl MOJKIIOYAETCS B 3aroioBouHoM (aitne stdio.h u Brirouaer cpencrsa
Juist paboThl ¢ mocienoBatTeabHbIMU (aiinamu. [MocenoBaTenbHbIii ¢aij MOXHO NMPEJCTaBUTh KAK UMEHOBAHHYIO LETIOUYKY
(rlenTy, cTpoky) OailiToB, MMEIIIyI0 Hadajio W KoHell. [locnemoBaTenbHbI (Qaitnm otnudaercs oT (aiila ¢ Apyrou
OpraHu3aIueil TeM CBOMCTBOM, UTO UYTE€HHUE U3 (haiiia (WM 3aIich B HET0) BEeTCst OaiT 3a 0aliToM OT Havaia JI0 KOHIIA.
B kaxmaelii MOMEHT BpeMEHHM MHO3WIMS B (aiiie, U3 KOTOPOTO BHIMOTHIAECTCA YTCHHWE (WIM 3aIHCh), ONPENesIeTcs
3HAYCHUSMH YKa3aTes MO3UIINU 3aUCH U YTeHus (aiiia.

OnemeHTHI daiina
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A w_ Ykaszareip MO3ULIUHA

VYcraHoBKa yKazaTens 3amucH (YTCHHs) Ha HY)XXHbIC OaWTHI BBIOJNHSACTCS JHOO aBTOMATHYECKH, JHOO 3a CUET
YIpaBICHUS UX MONOKeHHEM. B OnbnnoTeke BBO1a-BBIBOAA €CTh COOTBETCTBYIOIINE CPENICTBA.

[pu pabore ¢ ¢aitnamMu HCIOAB3YIOTCS CIEIYIOIINE OTICPAIHH:

- co3nanue (aiina;

- ynanenue ¢aiina;

- nouck (aityia Ha BHEITHEM HOCHTEIIE;

- oTKpbITHE (aiina;

- yreHHe u3 (aiiia win 3anuch JaHHBIX B (ail;

- MO3UIIMOHHUPOBaHNE (haiina;

- 3aKpeITHE (aiiia.

Bce nepeuncnenHble JEHCTBHUA MOTYT OBITh BBIIOJIHEHBI C IIOMOIIBIO CPEACTB OMOIHNOTEKH BBOAA-BEIBO/IA.

Omnepanus OTKPBHITHS (aiijia CBA3BIBACT MOTOK C OmpeneleHHBIM (aiimom. Omepanus 3akpbITHs ¢aiina pa3peiBacT
3Ty CBSI3b.

3anucek WM 9TeHue u3 Qaiiyia OCyIIeCTBISMIOTCS ¢ MTOMOIIBIO yKa3aTelns ¢aiina. Yka3ateab ¢aiiina — 3To ykasarenb Ha
crpykrypy tuma FILE. Inst oObsiBIcHMs NepeMeHHoOWi—ykasarens aiina, Hampumep, *fp, ucmosipdyercs criemayroumit
orneparop:

FILE *fp;

Vkasarens ¢aiina yka3slBaeT Ha CTPYKTYPY, COACPIKAILYIO Pa3INYHbIC CBEACHUS O (aiiie, ero ums, cTaTyc u yKasareib
TEKyIIeH MOo3UIMUB Hauaio (aiina

Ilpu 00paboTKe MAHHBIX, XpaHsSmuXcs B (aiine, mporpaMme HEOOXOAMMO HMETh HOCTYN K HaHHOMY (aiimy. C
HOMOIIBIO TepeMeHHo# *fp BeneTcs B nanpHeiiem Best pabota ¢ (hailioM B mporpaMme.

FILE *F1;

B ¢aiine stdio.h ompenenenst Gpyukumu s pabotsl ¢ daitnamu. OCHOBHbBIE U3 HUX TPUBEACHBI B Tabaue 11.1.

Tabnuma 11.1. OyHKIMK 1 paboTh ¢ daiinamu B Visual C++
DyHKIHSA Omucanne QyHKIHH

fopen() OTKpBITH (aiin
fclose() 3aKphITh (aiin
fseek() IMepemecTuTh (YCTAaHOBUTH) yKa3aTeNb MO3UIMH (aiiia
feof() BosBpaiaer 3HaueHNE «MCTHHAY», €CIIU JOCTUTHYT KOHell (aiiia
ferror() BosBpalaer 3HaYeHUE «I0XKbY, €CIIM HaleHa olroKa
fread() UYuTaer OJIOK JaHHBIX U3 ITOTOKA.
fwrite() 3amuchkiBaeT 0JIOK JaHHBIX B TOTOK
rewind() YcraHaBiaMBaeT ykazaTelb [TO3MIMHK (aiiina Ha Ha4aJo
remove() VY nasnsiet daiin

Ipu otkpsiTan daia dyukims fopen() BeimosHseT 1Ba AeHCTBHS:
- OTKpBIBAET (Daiiyl ¥ CBA3BIBAET €TO C MOTOKOM;

- BO3BpAIL[AeT YKA3aTeb, aCCOIMUPYEMBIH ¢ 3TUM (haiiioM.
Iporotun ¢pyukiuu fopen() nmeer creayronuii BU:

FILE *fopen (char *filename, char mode);

rae char *filename — ctpoka, coneprkaiast monnoe ums Gaiina Ha aucke; char mode — cTpoka, onpeessionas pexum
OTKpBIBaeMorodaiina.

B03MOJKHBI clleAyroIye pexXuMbI OTKPHITUS (aiina:

“r” — OTKpBITH (hailsl A1 YTCHHUS;

“W” — co3naTh (aiin A 3amuc;

“a@” — OTKPHITH TSt T0OABIEHUS B CYIIECTBYIOMINH (aii;

“rb” — OTKpPBITH ABOWUHBIH (Al I YTCHHUS;

“Wt” — co3aaTh TEKCTOBBIN (haiiyl AJIs 3aIHCH;

“at” — OTKPBITh TEKCTOBBIN (At s 1oOaBICHNUS;

“r+t” — OTKpBITH TEKCTOBBIH (haiii ISt YTEHUsS U 3aIUCH;

“W+t” — co3aaTh TEKCTOBBIN (DAl U1 YTCHUS U 3AIHCH;

“a+t” — OTKPBITH TEKCTOBBIH (paiin 111 JOOABICHHUS.

Hanpumep, muist co3nanus daiiia st 3anucu qanubix ¢ umenem C:\\Inform.dat weo6xoaumo 3anucaTh:
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FILE *F1;

F1= fopen (“C:\\ Inform.dat”, “w”);

[Tpu oTkpeITHH (atina Bcermaa He0OX0UMO MMPOBECTH MIPOBEPKY OTKPBITHS (aiina.

ITpuMeHnM NoMydeHHBIC CBEACHUS IJIs1 PELICHUSI peabHOMN 3a1auH.

Hpumep 1. HccaenoBaTh

nepeMeHHoﬁ A u3 atoro q)afma 1 BbIBOJA 3HAYCHUS A Ha 1evarsb.

#include <stdio.h>
#include <stdlib.h>

#include "'stdafx.h"

#include <conio.h>

#include "iostream™

using namespace std;

int _tmain(intargc, TCHAR™* argv[])

{

}

double A, B, S;

double *pS;

pS=&S;

cout<<"Vvedite A"'<<endl;

Cin>>A;

cout<<" A= "'<<A<<endl;

FILE*F1,

if((F1=fopen("'D:\Inform.DAT", "'w'"))==NULL)
{

cout<<"Ne mogu otkrit F1''<<endl;
exit(1);
}

S=A;
fwrite(pS,4,1,F1);
fclose(F1);

fread(pS,4,1,F1);
B=S;
cout<<"'B="'<<B;
getch();

return 0;

mpoTrpaMMy UL 3allACH ITIEPEMEHHOW A B OTKPBIBaeMBIH (aiiyl, YTCHHS 3HAYCHUS

/MoaxmodeHne OMOIMOTEKN MporpaMm (aitioBoro BBOa-BbIBOIA
/MoaxmodeHre ONOIMOTEKN CTAaHAAPTHBIX OIEpaIi

/lIYxa3arenpb Ha Oydep oOMeHa
//TlpucBauBanue aapeca S ykazaTemro pS

/IBBox A

//O0bsBcHHE (aiina A 3amucu
//CTanaapTHas IpoIeaypa CO3JaHUS U
//OTKpBITHSA (aiina I 3aIUCH JaHHBIX C OJTHO-
//BpeMEeHHOM POBEPKO pe3ysbTaTa ITUX
//meficTBUI 1 COOOIICHNEM B CIyYae OITHOKA

//3ammuce A B Oydep
//3amuck u3 Oydepa B OTKPHITHIN (aiin
//Obs3aTenbHOE 3aKkpbIThE (aiina

//Utenue nepeMeHHO# PS u3 daiina
//3amuck u3 Oydepa B nepeMennyo B

B nanHO# nporpaMme MCHONb3yeTcss METOA ONpeIeIeHHs OMMOKN NP OTKPHITHH co3aaBaeMoro daiina. HeoTkpeiTre
¢aiina npupaBuuBaercs k koHcrante NULL, xoropas omnpenenena B oubnunoreke Stdio.h. @ynkuus exit(l) onpenenena B
¢aiine stdlib.h u mpekpamiaer BeimonHeHue nporpammbl, a exuHuny(!) Bo3Bpamaer B omepanuoHHYIO cucTemy. Ilepen
IIpEeKpaIleHNeM MPOrpaMMBl OHA 3aKpBIBAeT BCE OTKPHITHIC (ailibl, ocBoOOXIaeT Oydepsl M BBHIBOJUT BCE HEOOXOAUMBIE
COOOIIeHNS Ha YKPaH.

Ecnu ¢aiin oTkpbIBaeTcst 115 3aIMCH, TO CYIIECTBYIOIIMHA (aiii yansieTcsi U CO34aeTCsl HOBBI.

[Tpu oTkpeITHH (aiina I YTeHus, TpeOyeTcsl, 4TOObI OH CYIIECTBOBAII.

B cnydae oTKpeITHS (haiiia s YTSHUS W 3alMCH CYIIECTBYOLIMIA (aiiyl He YHHYTOKAETCS, OJHAKO CO3/aeTCs, €CIIH OH
HE CYIIECTBOBAJI paHee.

IMocne utenust nanHBIX U3 (aiina (WK 3amKch TaHHBIX B (haidiT) OH JOJKEH OBITh 3aKPBIT CIEAYIONIMM 00pa3oM:

fclose (F1);

OrtnaxeHHas nporpamMMa JaeT ClIeIyOMUil pe3ynbpTar:

Takum oOpazoMm, 3HaUEHHE NEPEeMEHHOH OBIIIO BEPHO 3aIlMCaHO B CHENHATbHO OTKPHITHIN ¢aitn F1 n mpounraHo u3

aTOTO (aiina.

n

3. 3anuch (YTeHHe) JaHHBIX B pail
3anuch MaHHBIX B TOTOK mpoBomutcs (ynkrmeit fwrite(), a urenne - dynkmmeir fread(). Otu pyHkuum umeroT
CITeTYFOIIHE TIPOTOTHIIBL:

unsigned fread (void *buf, int bytes, int ¢, FILE *fptr);
unsigned fwrite (void *buf, int bytes, int ¢, FILE *fptr);
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rae  buf — ykasarens na Oydep namsary, oTKyaa OyAeT IPOUCXOIUTh OOMEH ¢ (paliioM:
bytes — mnHa KaXx10i e IMHUIBI 3aITMCH (YTEHKE) B OaiTax;
¢ — KOJIMYECTBO €IUHMUII 3aTIMCH, KOTOPOE OyIeT MPOUNTaHO (3aIrCcaHo);
fptr — ykazatens Ha cOOTBETCTBYIOIIMIT (haiin.
B Ipumepe | yxe ObUM TPUMEHEHBI 3TH OTIEPATOPHI UL BBOJA B (ailil M BRIBOJA M3 HETO OJHOH IepeMEHHOM, I
4ero UCTonb3yercs 0ydep mamsatu KoMmieiotepa. MccnenyeM ux npuMeHeHne

Ipumep 2. B mamsatu [1K ects MaccuB u3 12 mpou3BoJbHBIX Yuceln. 3anucath 3ToT MaccuB B ¢aitn D:\\Inform.dat.
[TpouurtaTh 3TOT MaccuB U3 (aiina 1 BEIBECTH €T0 Ha 3KPaH JUCILIES.

[Iporpamma 3ammcu MaccuBa B (aitn, yreHre MaccuBa u3 (aiiyia 1 0ToOpakeHHs ero Ha HKpaHe ANUCILIes] OylIeT UMETh
CIEAYIOIMIUMI BU.

#include <stdio.h>

#include <stdlib.h>

#include "'stdafx.h"

#include <conio.h>

#include “iostream™

using namespace std;

int _tmain(int argc, _TCHAR* argv[])

/MopxmodeHne ONOIMOTEKH MporpamMm (paidIoBOro BBoIa-BEIBOIA
/MopxmoyeHne ONOTNOTEKH CTaHIAPTHBIX OTIepaIuii

const int N=30; //MakcuMasbHBIA pa3Mep MaccuBa

int A[NJ; //O0bsiBneHne MmaccuBa A[N]

inti,n; //MlapameTp 1MKJIA | ¥ peanbHBIN pa3Mep MaccuBa N
intS; //O6BsIBICHHE TIEPEMEHHOM S B KauecTBe Oydepa oOMeHa
int *pS; //Ykazarens PS Ha Oydep oOMeHa S

pS=&S; //TIpucBanBaHue agpeca MepeMeHHoH S yka3zaTeno PS
cout<<"Vvedite razmer n:"'<<endl;

cin>>n; //BBop peansHOTO pa3mepa MaccuBa A[N]

cout<<"Vvedite massiv A:"'<<endl;

for(i=0;i<n;i++)
cin>>A[il;

cout<<" Massiv A: "'<<endl;
for(i=0;i<n;i++)
Cout<<A[i]<<"™ ";

//uki ps BBoga MaccuBa A[N]
//BBog i-ro snemenrta maccusa A[N]

//Mukn qyst BeIBoAa MaccuBa A[N]
//BeiBog i-ro snemenTta maccusa A[N]

FILE*F1; //O0BsIBIICHHE TIEPEMEHHO—yKa3aTess (aiina
if((F1=fopen(**D:\\Inform.dat™, ""w""))==NULL) //OTKpBITHE (haiina s 3aMKCH C YCIIOBUEM BbIBOJIA HA

{ // 3KpaH peayIpeKICHHUS B clydae cOOs IPU OTKPBITHH
cout<<"Ne mogu otkrit F1"'<<endl;

exit(1);

}
for(i=0;i<n;i++) //LIUKI TS 3aTIMCH B OTKPBITHIN (aiin maccusa A[N]
{
S=A[i]; //3amuce i-ro anementa maccuBa A[N] B Oydep S
fwrite(pS,4,1,F1); //3amuce i-ro anementa maccuBa A[N] u3 Gydepa B daiin
}

fclose(F1); //3akpeiTie daiina

int B[N]; /I O0bsiBnenne HoBoro Maccusa B[N]

FILE*F2; //O0BsIBICHAE TIEpeMEHHOW—YKa3aTens ¢aitna

//OTKpBITHE (aiina 111 YTCHHS C YCIOBHEM BBIBOAA HA

if((F2=fopen("'D:\Inform.dat™,"'r'"))==NULL)
{ //3KpaH IpeaynpexIeHIS B CIIydae cOOs IPU OTKPBITHH

cout<<"Ne mogu otkrit F2"'<<endl;

exit(1);
}

for(i=0;i<n;i++) /My myist 9TeHus u3 (aiina 3reMeHToB MacciBa B

{

fread(ps,4,1,F2);

BJi]=S; //3anmuch enUHMIBL TaHHBIX U3 Oydepa S B i-it amemenT maccusa B
fclose(F2); /[3akpeiTHe daiina

cout<<endl<<" New massiv B:"'<<endl;
for(i=0;i<n;i++)
cout<<Bli]<<™ "

cout<<endl;

getch();

return 0;

//Uuxn i BeiBoga MaccuBa B[N]
//BBIBOJI Ha 3KpaH i-ro sjeMeHTa maccuBa B
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}

Bun skpana nocie BBITOTHEHHS TPOTPaMMEIL:

vedite razmer n:

vedite Mas:
61794
Mazsiv A:
61794
Mew massiv B:
61794

[Tpn uTeHun naHHBIX W3 Qaina pasmep ¢aiina yacTo HeusBecTeH. [ onpeneneHus KoHNa (aiiaa CiryKUT QYHKIHS

feof(). Ona umeeT crneayroUMiA MPOTOTHIT:

int feof (FILE *fptr);

qDyHKLII/IH BO3BpalIacT 3HAYCHNUEC «KUCTUHAY, €CIIN NOCTUTHYT KOHEI] (1)a17ma " «JI0XKb» - €CJIN HET.

Mpumep 3. ccrenyem nporpammy utenus maHabix u3 daitma C:\Inform.dat c ucmonszosanuem pyuxiwm feof().

Takas mporpaMMa UMEET CIEAYIOLINMI BUI:

#include <stdio.h> /MoakaroyeHre GHOIHOTEKH IPOrpaMm (HailIoBOro BBOIa-BEIBOIA
#include <stdlib.h> //TlonkmroueHue OUOIMOTEKH CTAaHJAPTHBIX OTepanuit

#include "'stdafx.h"

#include <conio.h>

#include "iostream"’

using namespace std;

int _tmain(int argc, TCHAR™* argv[])
{

float S;

float *pS;

float A[9];

inti;

pS=&S;

cout<<"'Vvedite massiv A:"'<<endl;
for(i=0; i<9; i++) cin>>A[i];

FILE *F1;
if(F1=fopen(" C:\\Inform.dat"', "w+b""))==NULL)
{
cout<<"'Ne mogu otkrit filel!"'<<endl;
exit(1);
}
for(i=0; i<9; i++)
{
S=Al[i];
fwrite(ps, 4, 1, F1);
fclose(F1);
intl;
float B[9];
FILE *F2;

if((F2=fopen(" C:\\Inform.dat™, "'r+b"))==NULL)
{

cout<<'""Ne mogu otkrit file2!"'<<endl;
exit(1);

}

i=0;

while(!feof(F2))

{

fread(ps, 4, 1, F2);

B[i]=S;
i+=1;
}
I=i-1;
fclose(F2);

cout<<"Massiv B:"'<<endl;
for(i=0; i<l; i++) cout<<BJi]<<" ",
cout<<endl;

}

//o0msiBeHUE Oyepa oOMeHa

//oOBsBNIECHUE yKa3zaTens Oydepa

//o0BsABIEHNE MacCHBa

//mpucBoeHune anpeca Oydepa ykazaremo Oydepa
/IBBOI MaccuBa

//oGbsaBneHue ykaszarens Ha daiin F1
/lotkpertue daiina C:\\Inform.dat B pexxume 3ammcu

//3amuch 37eMeHTa MaccuBa B Oydep
//3anck opHOW TopuMHK U3 4-X 6aiTOB B (aiin

//3akpbiTne daitna F1
//0ObsBIIEHHE MaccuBa B

//oGbsaBaenue ykazatens daitna F2
//otkpeitre daiina C:\\Inform.dat B pexxume urteHus u 3anucu

//aTeHne MaHHBIX U3 (aiiaa MoKa He HACTYNUT KoHell (aiiia
//aTeHne oqHOM mopiuH U3 4-x GaiitoB B Oydep S
//3amuck u3 Oydepa S B Maccus

//cdeT xonn4yecTBa MPOYNTAHHBIX YUCEN U3 (aiina

//onpeneneHne KONnYecTBa IPOYUTAHHBIX YUCEIT
[[3akpeiTe daiina F2

//BBIBO/I MaccHBa Ha IKpaH
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Bun akpaHa nociie BbIMOJIHEHHS IPOrPAMMBbI:

Vvedite massiv A:

123456789

Massiv B:

123456789

4. IMo3unuonupoBanue (paiaa

®Oyukrms rewind () ycramaBimBaeT ykasarenb MO3WIMH (aiina Ha Hadano ¢aiina. [IpoToTunm 3ToM (QYHKIMH HMEET

CIEAYIOIIMI BUA:
void rewind (FILE *fptr);

OoparneHue K (yHKIIMA UMEET BHI:
rewind (F2);

Urenne u 3amuch B (ailin He 00s3aTENIbHO AETaTh MOCIEI0BATENHHO. MOXHO MOMYYUTh AOCTYIl HETIOCPEICTBEHHO K
Hy)KHOMY Oaiiry. st aTux neneit ucnonsdyercs ¢yuxuus fseek(), ycranapinBaroias ykasareiap MO3UIUA B HYXHOE MECTO.
[IpoToTHIr 3TO# QYHKINHI UMEET BUA:

int fseek (FILE *fptr, long num, int mode);
roe:  fptr — ykasatesnp Ha cOOTBETCTBYROLIMIT (aii;

NUM — KOJTMYECTBO OANT OT TOYKK OTCUETA [Tl YCTAHOBKM TEKYILEH MO3MIMU yKa3aTess (aiina;
mode — onpesensieT TOUKY OTCUETA.

Touka oTcueTa 3unauenre Mode
1. Hauayo daiina 0
2. Tekyiast mo3uiust 1
3. Koner daiina 2

Ipumep 4. B daitne C:\\Inform.dat 3ammcano 9 uncen: 123456 7 8 9. Heo6x01uMO MPOYUTATH JAHHBIE U3 ITOTO
¢aiina, waywmHas ¢ 3-ro uyncna (To ecTh ¢ 3), OnpeAeIuTh CyMMY MPOYUTAHHBIX YuceT u 100aBuTh ee B daiin C:\\Inform.dat.
3aTeM OpOYUTATH MOTYICHHBIN MacCHB U3 (aiiia U BHIBECTH €ro Ha 3KPaH JUCILICS.

[Mporpamma Oyaet UMeTh BU:

#include <stdio.h> /Moakmoyenne GUOIHOTEKH POrpaMM (haidIoBOro BBOIa-BhIBOA

#include <stdlib.h> /MoakmoyeHne OUOIHOTEKH CTAHIAPTHBIX OTEPALHiA

#include "'stdafx.h"

#include <conio.h>

#include "iostream'

using namespace std;

int _tmain(int argc, TCHAR* argv[])

{

const int n=30; //MakcUMaIbHUHA pa3Mep MacchuBa

float S *pS; //oGbsiBieHre Oydepa oOMeHa 1 ykasatens Ha Oydep
float Mas1[n], Sum; //0GBsIBIIEHHE MACCUBA U CYMMBI

int il;

pS=&S; //mpucBauBaHue aapeca Oydepa ykazaremo 0ydepa
FILE *F2; //oObsiBNeHUE yKa3aTens ¢aitna F2

if(F2=fopen(" C:\\Inform.dat", "'r+b"))==NULL) //otkpsrtie daitna C:\\Inform.dat B pexxume urenust u 3anucu

cout<<'""Ne mogu otkrit file!"'<<endl;

exit(1);
}
i=0;
fseek(F2, 8, 0); //lycTaHOBKa yKa3aTels Mmo3uiuu (aiiia yepes 8 6aifToB ¢ Havana (aiiia
while(!feof(F2)) //aTeHue naHHBIX U3 (aiiia, oKa He HACTYNUT KoHel| daiina
{
fread(pS, 4, 1, F2); //aTeHne oqHOM mopiuH U3 4-x GaiitoB B Oydep S
Masl1[i]=S; //3amuck u3 Gydepa S B MaccuB
i+=1; //caeT xonndecTBa MPOYNTAHHBIX YUCEI
}
I=i-1; //onpeneneHne KONnYecTBa IPOYUTAHHBIX YUCEIT
fclose(F2); /I 3axpeiTHE (aiina
cout<<endl;
for(i=0; i<l; i++) cout<<Masl[i]<<" *; //BBIBOJ MaccHBa Ha SKpaH
cout<<endl;
Sum=0;
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for(i=0; i<l; i++) Sum=Sum+Masl[i]; /[BBIYHCTICHUE CYMMBbI

cout<<"'Sum= ""<<Sum<<endl; //oTOOpakeHne CyMMEBI Ha dKpaHe

FILE *F3; //lobbsBacHUE yKa3artens ¢aitna F3
F3=fopen("C:\\Inform.dat", ""a""); /lotkpriTre daiina C:\\Inform.dat B pexxume no6aBeHus
S=Sum; //mepecsimaeM cymmy B Oydep

fwrite(pS, 4, 1, F3); //3ammck cymmBl U3 6ydepa B daitn

fclose(F3); /[3axpeiTHe daiira F3

FILE *F4; //oGbsaBaenue ykazatens daitna F4

if((F4=fopen(" C:\\Inform.dat"", "'r+b'"))==NULL) //otkpeitie daitna C:\\Inform.dat B pexxime dTeHust u 3anucu

cout<<" Ne mogu otkrit file 2!1"'<<endl;

exit(1);

}

i=0;

while(!feof(F4)) //aTeHWe MaHHBIX U3 (aiina, oKa He HACTYITUT KOHeIl (aiina
fread(pS, 4, 1, F4); /faTenune omHOM TOpIHK U3 4-X GalkToB B Oydep S
Masl[i]=S; //3ammcek u3 Oydepa S B Maccus
i+=1; //cdeT KomMuecTBa MPOYNTAHHBIX Yucen U3 (aiina

}

I=i-1; //cdeT KomMuecTBa MPOYUTAHHBIX YUceN U3 (aiina

fclose(F4); I[3axpeiTHe daitna F4

cout<<endl;

for(i=0; i<l; i++) cout<<Masl[i]<<" ' //BBIBOM MaccuBa Ha 3KpaH

cout<<endl;

}

Bun sxpana mociie BBITOJIHEHUS IPOTPaMMBbL:

3456789

Sum= 42

12345678942

BuiBoabl. [lpu ycnoxHeHHWH MPOrpaMM BO3HHUKAET HEOOXOAMMOCTh XPaHHTh M IOJy4aTh MH(OPMALUIO, UCIIONIB3YS
(aiiib.
Ornepanuy BBOA-BBIBOJA B s3bIKe C++ OpraHH30BaHbI C MOMOIIBI0 OMOIMOTEYHBIX (DYHKIHH.
ITpu paborte ¢ daitzaMu HCHONB3YIOTCS CIIEAYIOIINE IPOLCTYPHL:
- co3nanue (haios;
- ynaneHue (aiiios;
- oucK (ailyioB Ha BHELIHEM HOCHUTEIIE;
- OTKpBITHE (aiina;
- yreHue u3 (aiia win 3anmch JaHHbIX B (Qail;
- MO3UIIMOHMUPOBaHNe (aitna;
- 3aKphITHE (aiina.
Bce nepeuncieHHble JEHCTBHUS MOTYT OBITh BBIIIOJIHEHBI C IOMOIIBIO CPEACTB OMOIMOTEKH BBOIAa-BbIBO/IA.

Bonpochl 1j151 caMOKOHTPOISA.
1. [l BBO@ TaHHBIX B (haiii HEOOXOANMO clieyroliee 0ObsIBICHHE:
1. ofstream name_file;
2. ofstream (“filename.txt™);
3. ofstream name_file (“filename.txt”);
2. YUroOBbl BBITOJIHUTE OTIEPALIMIO BEIBO/IA IAHHBIX 13 (aiiina HeoOX0IMMO cieaytolee 0ObsBICHHE:
1. ifstream name _file (“filename.dat”);
2. iostream name_file (“filename.dat”);
3. fstream name_file (“filename.dat”);
3. Ilpu yrennn naHHBIX U3 (aiina KoHer (daiina onpenensiercst GyHKIMen:
1. eol() 2. eof() 3. eok()
4. Oyukius eof() Bozspamaer 3nagenue 0, korna...
1. Kosnern ¢aiina emnie He HACTYITUI,
2. Konen ¢aiina HacTynu;
3. Ota GyHKIMS HUYEro HE BO3BPALIALT.
5. Jlns onpeneneHus KoHa ¢aiina 3amucan onepatop  While (! name_file.eof()). Llukn Gynet BHIIOTHATBCS. . .
1. Tloka dynkuus eof() BosBpamaer 10xb (0);
2. Korna ¢ynkims eof() Bosepamaer uctuny (1);
3. Takyto KOHCTPYKIIMIO UCIIOJIb30BATh HEJb3SI.
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6. Ilpu 3aBepuieHnn paboThI ¢ PaiIOM ero Hy >KHO 3aKPBITh (PYHKLINEH:
1. close(); 2. close.file_name; 3. file_name.close().
7. Tlpu 9TeHHH MAaCCUBOB WU CTPYKTYp U3 (aiiia UCIoIb3yeTcsl QyHKITHUS:
1. read; 2. fread,; 3. ifread.
8. U3 kakoro Qaiina Oyner npounTana HHGOpMAI MU BEIIIONIHEHNH oriepaTopa ifstream koord (“koordl.dat”);?
1. koord:; 2. koord1; 3. 3meck umst Qaiia He yKa3aHo.
9. dyHKIMA Write HCITOTIB3yeTCs VIS, . .
1. BBoaa maccuBa (CTpyKTYypHl) B (aidi;
2. BeiBozia MaccuBa (CTpYKTYpbl) U3 (aiina;
3. BeiBogia MaccuBa (CTpYKTYpBhI) Ha SKpaH.

Jlexkuus 12
®AMJIOBBIE BBOJ1 U BbIBO/ B CPEJIE VISUAL C++ 2010

Llenb paGoThl: u3yueHne 6a30BbIX QYyHKIMI (aIoBOIl cCUCTEMBI sI3bIKa MporpaMmmupoBanus C++
Y IPUEMOB CO3/IaHUS, YTCHUS, 3aITMCU ¥ MOJAUPUKAIUHU (DailioB.

1. IlonsiTue ¢aiiyia u noroka B C++

[Ipu pemenun OoOJIBIIMHCTBA 3a/lad  Ha JIFOOOM SI3bIKE IPOrPAMMHUPOBAHMS  BO3HHUKAET
HE00XOIMMOCTD 3aMUChIBaTh, XPAHUTH U MOJIYYaTh HH(POPMALIHIO, UCTIONB3YS (aIbI.

®aiia (file) — 510 UMeHOBaHHBIH O0BEKT, XpaHSIUN JaHHBIC (MIporpamMma WM Jir00as apyras
nH(popMalus) Ha KaKkoM-JIM00 HocHuTene (BuHYecTep, diemb-namsatb, CD u np.).

IMoTrok (stream) - 3TO BUPTYAJBHOE JIOTMYECKOE YCTPOWCTBO, CBA3BIBAIOLIEE MPOrpaMMmy C
(bu3MYECKUM YCTPONCTBOM BBOAA-BBIBOAA (TEPMHUHAIOM, TUCKOBOAOM U Jip.). IloCKONBbKY MOTOKM He
3aBHUCST OT PU3NICCKUX YCTPOMCTB, TO OJHA U Ta K€ (PYHKIIMS MOXKET 3aIHChIBATh HHPOPMAITUIO HA TUCK
WJIM Ha IPyroe yCTPOMCTBO.

[ToTOK CBSI3BIBAIOT C ONpPEACICHHBIM (hailIoM, BEITIONHSS ONepannio OTKPbITHS. Kak Toibko daiin
OTKPBIT, MO’KHO TIPOBOAUTH 0OMEH MH(pOpMAIUeil MeXIy HUM U IPOTPaMMOH.

@aill OTCOEIUHSETCS OT ONPEJCIIEHHOTO IMOTOKa (T.6. pa3pblBaeTCs CBA3b MexAy (Qailiom u
MIOTOKOM) C TOMOIIBI0 Onepauuu 3akpbITus. [lpu 3akpbiTM (Qaiina, OTKPHITOrO C IENbI0 BBIBOJA,
COJIEP’KUMOE (€CIM OHO €CTh) CBA3AHHOI'O C HUM IIOTOKA 3alKChIBAETCS HA BHEIIHEE YCTPOWCTBO. DTOT
MPOLIECC, KOTOPBI OOBIYHO HA3BIBAIOT JI03AMHUCBHI0 MOTOKA, TapaHTHUPYET, YTO HUKakas HH(OpMaIus
ciy4aiiHo He octaHercs B Oydepe aucka. Eciu mporpamma 3aBepinaet padoTy HOpMajabHO, TO BCe (ailiibl
3aKpBIBAIOTCS ABTOMATUYECKU. B cilydae aBapHitHOT0 3aBepIlieHHsI TPOTrpaMMBbl, (paillibl He 3aKPHIBAIOTCS.

B sa3bike C++ cyiiecTByeT JBa TUIA TOTOKOB:

- TEKCTOBBI# (text);

- nBonuHbIH (binary).

TekcTOBBIH MOTOK — 3TO MOCJIEAOBATENBHOCTh CUMBOJNIOB. B C++ cuuTaercsi, 4TO TEKCTOBBIH
MMOTOK OPTaHU30BaH B BUJIE CTPOK, KaxJasi U3 KOTOPHIX 3aKaHYMBAETCS CUMBOJIOM HOBOM cTpoku. Cpenu
CHUMBOJIOB B TIOTOKE MOXET ObITh CHMBOJI BO3BpaTa KapeTKH, epexoja Ha HOBYIO CTPOKY H JIp.

JABOMYHBIH MOTOK — DJTO TMOCJIENOBATEILHOCT, OaMTOB, OJHO3HAYHO COOTBETCTBYIOIIUX
uH(popMaluy, HaXoAIIelcs Ha BHeITHeM Hocutene. [IpudyeM HHKakoro mpeoOpazoBaHUs CHMBOJIOB HE
MIPOUCXOIUT.

JIBonuHbIi (aiin ATO MOCIEeNOoBaTeNbHOCTh JaHHBIX HE TeKkcToBoro (opmara. [loatomy
penakTupoBaTh (aiiil B TEKCTOBOM pEAaKTOpe HEBO3MOXHO. C Apyrod CTOPOHBI TakoW (aitn Moxer
UMETh MEHBINUN 00BEM, a I PeIaKTUPOBAHKS MOTYT OBITh MPEAHA3HAUYCHEI CTIeIUaTbHBIE PEAKTOPHI.

Joctyn k nHbOpManii B TOTOKaX U B (aiiyax HeoauHakoB. Hanpumep, u3 ¢aiina Ha AUCKE MOKHO
BBIOpaTh 3-10 3aMUCh WJIM 3aMEHUTH 6-10 3amuch. B TO ke Bpemsi B aili, CBA3aHHBIN C MEYaThio,
uH(popMalisg MOXKET IepelaBaTbcs TOJNBKO TOCIENI0BaTeNbHO. OJTO WUIIOCTPUPYET caMoe TIJIaBHOE
OTIUYHE MEXY MOTOKaMU | (aiinamu.

[ToToku, ncnonb3yroMIKecs B mporpaMmmax, IeasaTcs Ha:

- BXO/IHBIE, U3 KOTOPBIX YHTAETCS MHPOpMAITHS;

- BBIXOJIHBIC, B KOTOPBIC BBOJUTCS WH(POPMAIIHS;
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- IBYHaIIpaBJIECHHBbIE, TOMYCKAIOIINE KaK YTEHUE, TaK U 3aINCh.

B cooTBeTcTBUH € OCOOEHHOCTSIMH «yCTPOMCTBa», K KOTOPOMY «IIPUCOEIHHEH» IMOTOK, MOTOKU
MIPUHSATO Pa3leiATh Ha:

- CTaH/IapTHBIE;

- KOHCOJIbHBIE;

- CTPOKOBBIE;

- (haitnoBble.

CrangapTHble U KOHCOJIBHBIE TOTOKM COOTBETCTBYIOT I€peJau€ JaHHBIX OT KIIAaBHATYphl J10
JUCILIes].

Ecnu cuMBOJIBI TOTOKA B COBOKYITHOCTH 0Opa3ylOT CUMBOJIBHBII MaccHB B OCHOBHOH MaMsTH, TO
3TO CTPOKOBBII MOTOK.

Ecnu undopmanus pazmeniaercss Ha BHEIIHEM HOCHUTEJE JAHHBIX, TO 3TO (pailioBbIi MOTOK WM
IpoCTO (hait.

J1o cux mop BO Bcex MporpaMmax Kypca BBIIOIHSUICS OOMEH CO CTaHAapTHBIMU IIOTOKAMHU:

cin — cTaHAapTHBIN BXOJIHOM MOTOK, CBSI3aHHBIN C KJIAaBUATYpPOU;

Cout — cTaHAapTHBIN BBIXOJHOM MOTOK, CBSI3aHHBIN C 3KPAHOM JHUCILIES.

Hcnonp3ys onepanuy BKIIOUYEHHUS (3alMCH) JaHHBIX B MOTOK << U W3BJICYEHMSI JAHHBIX U3 NIOTOKA
>>  BBINONHsUICA OOMEH JaHHBIMH ¢ auciieeM u ¢ kimaBuarypoil [IK. lng sTux meneir B mporpammy
HE00X0JMMO OBLIO BKITIOUUTH 3ar0JIOBOYHBIN (aiin 10stream.h.

2. Co3nanme, oTKpbITHE U 3aKpbITHE (pailioB B Visual C++ 2010.
BBoa u BbIBO/ JaHHBIX B 3TH (Qailiibl

bubnuoreka BBOAA M BBIBOAA JAHHBIX B (hailiibl MOJKIIIOYACTCS B 3aroioBouHoM ¢aiiie Stdio.h u
BKJIIOYAET CPEACTBA i paboThl ¢ mocienoBatenbHbIMU (hainamu. IlociaenoBaTebHbId ¢aiil MOXHO
IPEJCTaBUTh KAaK HMMEHOBAHHYIO IIETOYKY (JIEHTY, CTPOKY) OalTOB, MMEIOLIYI0 HayajJlo U KOHEL.
[TocnenoBarenpHBIN (haiin oTiiryaeTcs ot daiiia ¢ Ipyroi opraHu3aueii TeM CBOHCTBOM, YTO YTCHHE U3
(haiina (WM 3amich B HETO) BeJIeTCsl OaiT 3a OaliToM OT Havaa JI0 KOHIIA.

B ka1plii MOMEHT BpeMEHH MO3UIHs B (aiiie, 3 KOTOPOTrO BBIOIHACTCS YTeHHE (WM 3aIuCh),
OIIpEEIIAETCS 3HAUCHUEM yKa3aTeJisl O3MIMH 3aIMCH U YTeHus (aiina.

VYcraHoBKa ykaszaTens 3anucu (UTeHUs) Ha Hy)KHbIe OaiiThl BBINOIHSIETCS TU00
aBTOMaTHYECKH, JTM00 3a CUET YIpaBIeHUs UX MoJlokeHneM. B 6ubianorexe BBoa-BbIBO/IA €CTh
COOTBETCTBYIOIIIUE CPECTBA.

ITpu paborte ¢ (haitnaMu UCTIONB3YIOTCS CIEIYIONUE ONepaIiu:

- co3anue (aiina;

- ynanenue Qaiina;

- MOMCK (paiiia Ha BHEITHEM HOCHUTEIIE;

- OTKpbITHE daiina;

- yTeHHe U3 (ailyia WK 3anuch JaHHBIX B (haiin;

- IO3UIIMOHUPOBaHKE (aiina;

- 3aKpbITHE daiina.

Bce nepeuuncnenHsle 1eicTBUS MOTYT OBITh BBIIIOJHEHBI ¢ TIOMOIIBIO CPEICTB OMOIUOTEKH BBOJA-
BBIBOJIA.

Omnepanyst OTKpbITHA (aiisia CBA3bIBACT NOTOK C ONpeAeraeHHbIM (aiiinom. Omnepaius 3aKpbITHS
(haiina pa3pbIBaeT Ty CBS3b.

3anuce WM yTeHue u3 (aitia oCcyIecTBIAIOTCS ¢ MOMOIIBIO yKa3aTens (aiina. Yka3zarteas gaiina
— 3TO yKa3aTelb Ha cTpykTypy Thuna FILE.

s oObsiBiEeHUs NepeMeHHON—yKa3aTens Ha (aiin F, nanpumep, pF, ucnons3yercs crneayromuit
oreparop:

FILE *pF;

VYkazarens (aitna yka3plBaeT Ha CTPYKTYpPY, COJEpKAIIyI0 pa3IuyHbIe CBeJleHHs O ¢aiine, ero nms,
CTaTyC W yKa3aTelb TeKyIllel MO3UINK B Hayalo Qaiina
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[Ipu 06paboTKe AaHHBIX, XpaHAIIUXCS B (paiisie, mporpamme HEOOXOAMMO UMETh JIOCTYI K JaHHOMY
¢aitny. C noMomipro niepeMeHHo# *fp Benmercs B qanmbpHelieM Bes padbota ¢ (aitioM B mporpamme.

B oaiine stdio.h onpenencusr GpyHkiuu s padotsr ¢ daiimamu. OCHOBHBIC M3 HUX IPUBEIACHBI B
tabmuie 6.1.

Tabnuua 6.1. @yHkuuu s padorsl ¢ ¢paiiaamu B Visual C++ 2010
DyHKIUA Onucanue GyHKnuM
fopen() OTKpBITH (haiin
fclose() 3akphITh (aiin
fseek() [TepemecTuTh (YCTAaHOBHTH) yKa3aTeNb MO3UIMH (aiiia
feof() BosBpartaer 3HaueHue «MCTUHAY, €CIIU JOCTUTHYT KOHell (aiiia
ferror() BosBparaer 3HaueHUE «I0XKbY», €CIIA HalIeHa OINOKa
fread() Yuraer OJIOK TaHHBIX U3 MOTOKA.
fwrite() 3anucheiBaeT OJIOK JaHHBIX B IOTOK
rewind() YcranaBnMBaeT ykaszarenb MO3UIUH (aiiyia Ha Hadao
remove() VY nanser daiin

[Mpu otkpeiTuy daitna dynkuus fopen() BHINONHSET JBa ACHCTBHS:
- OTKpBIBAET (haiijl U CBS3BIBAET €r0 C MOTOKOM;

- BO3BpaIllaeT yKa3aTeib, aCCOLMUPYEMBIN ¢ 3TUM (paitiom.
[Mporotun ¢yukuuu fopen() umeer cneayromuii Bu:

FILE *fopen (char *filename, char mode);

rae char *filename — crpoka, conepskaiias moaHoe ums (aiina Ha aucke; char *mode — cTpoka,
OTIpEeIeIIIONIasl PEKUM OTKpbIBaeMoro Qaiina.

Bo3MoxHBI crieqyronne peskuMbl OTKPBITUS (haiina:

“r” — OTKpBITH (Daiis 71 UTEHUS;

“W” — co3math (a1 3amKcH;

“@” — OTKPBITH AJis1 J0OABJIEHUS B CYILIECTBYIOLINH (aili;

“rb” — OTKpBITH ABOMYHBIH (hailsl It YTCHHUS;

“WU” — co3zaTh TEKCTOBBIN (haiiIT 1JIsI 3aITUCH;

“at” — OTKPBITh TEKCTOBBIN (aiin /it 1o0aBIeHMS;

“r+t” — OTKpBITh TEKCTOBBIN (Daiisl 11 UYTEHUS U 3aIUCH;

“W+1” — co31aTh TEKCTOBBIN (haiiil 71 UTEHUS U 3allHCH;

“a+t” — OTKPBITH TEKCTOBBIN (hailil 1715 100aBIECHUS.

Hanpumep, s co3mganust ¢aitna s 3anucu aaHHbix ¢ umeHem C:\\Inform.dat weoOxoaumMo
3ammcarh:

FILE *F1;
F1=fopen(“C:\\Inform.dat”, “w”);

[Ipu oTkpeITHH (aiina uid 3anucy JaHHBIX B si3bIke C++ B MPOrpaMMHOM KOJI€ 3aIHCh
("D:\\Inform.dat™, ""w""))==NULL
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MIPUMEHSETCS IS POBEPKH TOTO, OTKpbUICS JH (daiin. Manukatopom siBisiercs 3nauenne NULL.
B cnyuae, korna ¢aiin mo KakMM-TO MPUYMHAM HE OBLT OTKPHIT, MPOMCXOIUT BBIXOJ M3 MPOrPaMMBbI C
BbIJIa4ell COOTBETCTBYIOMIETO COOOIIICHHS.

3. ®yuxkuuu 3anucu B ¢aiia u uyrenus u3 dgaiia
3amnuch moToka 6aiToB B (haiin BeimonHseT GpyHkius fwrite:
fwrite(void *p, size, n, FILE *f),

rae void *p — ykazarenb Ha Oydep HEKOTOPOro THIIA, KOTOPBIH 3amuchiBacTcsl B (ailn; Size —
4yrca0 OalT B OJHOM 3JIEMEHTE; N — 4KCio 3amuchkiBaeMbiX aeMmenToB; FILE *f — ykaszarens na daiin,
Ky/la BEJIETCS 3aIluCh.

Bosspamaer ¢pyuxuus fwrite uncio 3anucaHHbIX 37€MEHTOB.

Urenue u 3anuch OTOKa 0aiiTOB BRITONHAIOT GyHKIMH fread u fwrite.
fread(void *buffer, size, count, FILE *f);

rae void * buffer — ykasatesns Ha Oydep HEKOTOPOro THIIA, KOTOPBIN CUMTHIBaeTCs U3 (aiina; Size
— 9UCIIo OAlT B OJTHOM 3JIEMEHTE; N — YKUCII0 CUnuThIBaeMbIX ieMeHToB; FILE *f — ykasartens Ha daiin, u3
KOTOPOTO CUUTHIBAIOTCS SJIEMCHTBI.

Bossparaer ¢pynkius fread gmcio cunTaHHBIX 3JEMEHTOB, KOTOPOE MOKET OBITH MEHBIIIE count,
€CJIM TIPY YTCHUH MPOM30IILIa OMIMOKA MM BCTPETUIICS KOHell (haiia.

3ananme 12.1. HeoOxonumo HccienoBaTh MporpaMmy Jjisl 3allUCH CUMBOJBHOIO MaccuBa A B
OTKpBIBaeMbI aitn Ha aucke D.

Jiis 5THX 1Ienel pa3paboTaH CIeIYIONINA POTPAMMHBIN KOJI:

#include "'stdafx.h""

#include <conio.h>

#include <cstdio>

#include <iostream>

using namespace std;

int _tmain(int argc, TCHAR* argv]])

char A[] = {'w’", 't', 'f'}; //OOBSIBIICHHE CUMBOJIBHOTO
MaccuBa A
FILE* pF=fopen(**'D:\\file.txt", ""wb"); //O6bsBneHue ykazarens PF ¢aitioBoro

//Tuna n otkpeiTHe (aitna F Ha nucke D
fwrite(A, 1, sizeof(A), pF); //3amuck B ¢aitn comepxkumoro oydepa
fclose (pF); //3akpbITHE
(aiina F
getch();
return O;

}

OrtnaxxeHHas nporpamMmma nact CHCI[yIOIJ_II/Iﬁ pE3yibTaT:
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i AkelPad - [D:\filetxt]

. Daian [lpaska Bwg Hac
| filebd ]
"vﬂ.’_f

OueBHIHO, YTO B pe3yJbTaTe BBIMOJHEHUS mporpammbl ¢aiin file.txt Ha aucke D OTKPHIT U B HETO
3anucaHbl 3aJJaHHBIE CUMBOJIBI.

3ananue 12.2. HeoOxonmumo pazpaboTaTh MporpamMmy il 3allUCH CHMBOJIBHOTO MaccuBa A B
OTKpbIBaeMbIi (haiin Ha qucke D. CuMBOJIBI MaccHBa A TOJDKHBI COCTABIIATH UMS U (DaMUJIUIO CTYACHTA U
HOMED IpyIIbl (KHPUIUIAIIA OTOOpaxkaeTcs B daiax).

3apanue 12.3. HeoOxoaumMo nccaeaoBarh NporpaMmy JUIs 3alMCH TIEPEMEHHOM A B OTKPBIBAEMBIi
(aiin, a 3aTeM YTEHUS 3HAYCHHSI IEPEMEHHON A U3 3TOro (haiija v BEIBOJIA ATOTO 3HAUCHUS HA I1eYaTh.

Jnsa ybenutenbHOCTH B MporpaMMe 3alKChiBaTh U CUUTHIBaTh 3HadeHHWe A OyaeM c
WCIIOJIb30BAaHUEM JIBYX Pa3HBIX YyKa3areiei, 4ToObl OBITh TOJHOCTHIO YBEPEHHBIMH B CUYUTHLIBAHHUH
3HaYEHUS TIEPEMEHHON NMEHHO U3 (aiina.

Jlist perieHust 3a1a4un pa3paboTaH ClaeayOMUA MPOrpaMMHBIN KO

#include "'stdafx.h"
#include <conio.h>
#include "iostream™
#include <stdlib.h>
using namespace std;
int _tmain(int argc, TCHAR* argv]])
{
double A, B, S1,S2;
u 0ydepoB namaTu
double *pS1,*pS2;
obmeHa
pS1=&S1;
anpeca S1 ykazarenro pS1
pS2=&S2;
anpeca S2 ykazarento pS?2
cout<<"Vvedite A"'<<endl;
CIN>>A;
cout<<"A= "<<A<<endl;
FILE*F1;
//O0BbsBIeHHE (aitina s 3arucu
Fl=fopen("'D:\\Inform.dat"", "'w"");

//3anuck 3HaueHus A B Oydep

fwrite(pS1,4,sizeof(pS1),F1);
daiin
fclose(F1);

//O6s13aTenbHOE 3aKpbITHE (aiina
Fl=fopen(*'D:\\Inform.dat™, *'r");
fread(pS2,4,sizeof(pS2),F1);

(aiina

//O0OBsBICHNE TEPEMEHHBIX
//'Yka3arensb Ha Oydep
//TIpucBaus.

//TIpucBaus.

/IBBog A

//OTkpbITHE (haiina s 3anucu

//3anuck u3 0ydepa B OTKPHITHIH

//OTKpBITHE (aiiia s YTCHHS
//"renue Oydepa pS u3
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B=S2;
//3anuck u3 Oydepa B nepemeHnyio B
cout<<"B= "'<<B;
fclose(F1); //O6s13aTeTbHOE
3aKpeITHE (aitna
getch();
return 0;

}

Buumanme!!! Ecnu ¢aiin oTkppiBaeTcs s 3alKCH, TO CYIIECTBYIOMUNA (aitn ymansercs u
CO3aCTCs] HOBBIM.

[Ipu oTkpeiTUH (aiina 1y yTeHus,, TpeOyeTcs, YTOObI OH CYIIECTBOBA.

B ciydae oTkpbITHA (paiina 1 YTEHUS U 3alMCH CYIIECTBYIOMUH (ailyl He YHUYTOXKAETCS, OJTHAKO
CO3/aETCs, €CJIM OH HE CYIIECTBOBAJ PaHee.

[locne urenuss naHHBIX M3 (Qaiina (WM 3amucu JAaHHBIX B (aiiil) OH JOJKEH OBITh 3aKPBIT
CJIEyIOIUM 00pa3oMm:

fclose (F1);

[Tocne oTnanku mporpamMmsl JOJKEH ObITH TIOJYUYEH, HAlIPUMEp, CIECAYIOUUN pe3ysbTar:

vedite A
77

= 777
e

OueBHIHO, YTO BBINOJHEHO OTKpbiTHE (aiina Inform.dat, 3anuce B Hero 3HaueHuss A W 3aTeM
YTEHHUE ITOr0 3HAYCHUS B Oydep maMsaru.

3aganuel?.4. Heo6xoauMo uccienoBaTh MPOrpaMMy JUIs 3alUCH IEPEMEHHON A B OTKPBIBAEMBIii
¢aiin, a 3aTeM YTCHUS 3HAYCHUS TIEPEMEHHOW A W3 ATOro (aiiyia ¥ BRIBOAA ITOTO 3HAYCHUS HA ICYaTh.
BBectu 6510ku /U1 TPOBEPKU OTKPHITHS (ailioB.

IIporpaMMHBII KOJ sl pelIeHMs] JaHHOW 3aJauyd aHaJIOrMYeH Koaxy u3 3agaHusi 6.3, HO mocne
KaKJOro OTKpPBITUS (ailia B mporpammy A00aBJ€HbI ONEpaTopbl A MPOBEPKU OTKpHITHUS (aiina ¢
COOOIIEHNEM B CiTy4ae HEBO3MOXXHOCTH TaKOTO OTKPBITHS.

JIns 5 TUX 1ener npuMeHseTcs CIEIYOMMN TPOrpaMMHBIN KOX:

#include "'stdafx.h™

#include <conio.h>

#include "iostream"

#include <stdlib.h>

using namespace std;

int _tmain(int argc, _TCHAR* argv[])

{

double A, B, S1,S2; //O0bsBIICHNE
nepeMeHHbIX U Oydepos

[lmamsti
double *pS1,*pS2; //Yka3arenp Ha
Oycdep oomena
pS1=&S1;
//TlpucBanBanue aapeca S1 ykazaremo pS1l
pS2=&S2;
//TIpucBanBanue aapeca S2 ykaszaremno pS2

95



cout<<'""Vvedite A"'<<endl;

CIN>>A;
[IBeox A
cout<<" A= ""<<A<<endl;
FILE*F1;
//O6BsiBneHuE (aiina Ay 3amucu
Fl=fopen(*'D:\\Inform.dat™, "'w""); //OTKpBITHE (haiina A 3amucu
if(F1==NULL)
//CtangapTHas mporeaypa
{
//TipoBEpKH OTKpBITHSA (aiina ¢
cout<<"Couldn’t open the file F1'"<<end; //coo0meHreM B ciydae OmHOKH
exit(1);
}
S1=A;
//3anuch 3HaueHus A B Oydep
fwrite(pS1,4,sizeof(pS1),F1); //3anuck u3 Oydepa B OTKPHITHIHA
(aiin
fclose(F1);
//Obs3aTenpHOE 3aKpbITHE (aiina
Fl=fopen(*'D:\Inform.dat", "'r"); //OTkpBITHE (haiina i 9TeHHS
if(F1==NULL)
//CrangapTHas mpolenypa npoBepKu
{
cout<<" Couldn’t open the file F1'"<<endl;
exit(1);
}
fread(pS2,4,sizeof(pS2),F1); /[Yrenue Oydepa pS u3
¢aiina
B=S2;

//3anuck u3 Oydepa B nepeMeHHyo B
cout<<"B= "'<<B;

fclose(F1);

//O6s13aTenbHOE 3aKpbITHE (aiina

getch();

return O;

}

B nmanHOI mporpaMme MCIONb3yeTcss METO ONpPEAETIeHUs] OUIMOKM MPU OTKPBITHH CO3aBa€MOTO
¢aiina. Heotkpeitue (aitna npupaBauBaetcsi k koncrante NULL, koTopas ompenenena B 6ubanoTeke
stdio.h. ®yukuus exit(1) onpenenena B ¢aitne stdlib.h u mpekpainaer BbimonHEeHHE MPOrpamMMsbl, a
eIMHUITY BO3BpAIIAET B OTIEpAlMOHHYIO cucTeMy. [lepes mpekpaierneM mporpaMMbl OHa 3aKPBIBAET BCE
OTKpBITHIE (ailsibl, 0cBOOOXKIaeT Oydepbl U BEIBOAUT BCE HEOOXOJMMbIE COOOIIEHHS Ha KpaH.

OtnaxkeHHas mporpamMma JIaeT CIEAYIOIUN pe3ybTar:

vedite A

45
45

nnen

Taxum 06pa3zoM, 3HaUeHHE NTEPEMEHHON ObLIO BEPHO 3aIllMCaHO B CIELHAIbHO OTKPHITHIN (daiin F1
Y TIPOYUTAHO U3 TOrO (aiina.
Kpome Toro, MoxHO yOeauThest, uTo ObuLT OTKpHIT (aiin Inform. dat va aucke D.
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3ananue 12.5. HeoOxonmumo pazpaboTaTh mporpamMmy JUisi YT€HUsS 3HAYCHHs TepeMeHHoW B u3
OTKpbIBaeMoro (aiiia 1 BbIBOJA 3TOr0 3HAUEHHs Ha 3KpaH. s 3TOro yjnanure U3 MporpaMMHOTO Koja
3ananus 6.4 Bce orepaTopsl, OTBEYAIONINE 3a 00BSIBICHUE, BBO/I, 3aITUCh B (haiiyl 3HAUCHUS TTEPEMEHHON
A, 3a OTKpbITHE 17151 3anucu ¢aitna F1.

OTtnagpTe mporpamMmy U pe3yibTaT €€ BBIINOJIHEeHU 3anuiuTe B Qaite Pesyabrar.

[Mocne atoro ynanute daiin Inform.dat ¢ aucka D u BHOBB 3amyctute nporpammy. 3aduKcupyiTe
PE3yNbTaT BBINOJIHEHUS B OTUETE U MUCbMEHHO OOBSICHUTE €TO.

Buumanmue!!! B nanpHeiimem He OyneM HCIIONB30BaTh OJIOKM TMPOBEPKU OTKPBITHSA (Daiiyia C
COOOIIIEHUEM B MPOCTHIX 3a/1a4ax, TJe HU3Kas BEPOSITHOCTh TOTO, UTO (Paiisl MOKET HE OTKPBITHCS.

B Oonee crnoXHBIX 3amadax 3TO HEOOXOAWMO BBINOJHATH O0S3aTEIbHO, a TAKXKE B CIydasx
HEKOPPEKTHOM pabOThI MPOrPaMM.

3apanue 12.6. MccnenoBare mporpammy, KOTOpas BBOIUT B IaMSATh KOMITBIOTEPA C KJIABHATYPHI
OJIHOMEPHBIM MAcCUB IIEJIBIX YUCEI A MPOU3BOJIBHOTO pa3Mepa N, CO3JACT M OTKPBIBACT IS 3alUCH U
gyrenus ¢aitn D:\\Inform.dat, mocne yero 3ammceiBaeT mMaccuB A B AaHHBINA (aiin. 3aTeM JaHHbBIE U3
(aiina qomKHBI OBITH 3aITUCaHBI B HOBBIM MaccHB B 1 BbIBeIEHBI HA DKpaH JTUCILICS.

Takas mporpamma i 3amucd  MaccuBa B (ailin, a 3areM 4YTeHHsT MaccuBa W3 (Qaita u
0TOOpaXeHHsI Ha HKpaHe JUcIuies OyAeT UMETh CIEAYIOIUN BUI:

#include "'stdafx.h™

#include <conio.h>

#include "iostream™

#include <stdlib.h>

using namespace std;

int _tmain(int argc, _TCHAR* argv([])

{

const int N=30; //MakcuMalbHbII pa3mep
MaccuBa

int A[N]; //O0bsaBICHHE
MaccuBa A

inti,n; //Tlapametp

IMKJIA 1 ¥ peasbHBIN pa3zmep

//maccuBa n
intS; //O0BsABIIEHHE
MEepPEeMEHHON S B KauecTBe

//6ydepa oOmeHa
int *pS; //O0BsiBIICHHE
yKazarens pS
pS=&S; //TIpucBanBaHue

azpeca epeMeHHON S

Ilykazaremo pS
cout<<"Vvedite razmer n:"'<<endl;
cin>>n; //BBOJ
peanpHOTO pa3Mepa MaccuBa A
cout<<""Vvedite massiv A:"'<<endl;

for(i=0;i<n;i++) //11uKn 1 BBOAA
MaccuBa A
cin>>A[i]; //BBog i-TO

9JIEMEHTA MaccuBa A
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cout<<" Massiv A: ""<<endl;

for(i=0;i<n;i++) //11uKn njis BeIBOAA
MaccuBa A
COUt<<A[i]<<™ "; /BBIBOJ i-TO 3JIEMEHTA
MaccuBa A
FILE*F1; //O0OBsIBIICHIE

MepeMeHHO—yKa3aTens

//paiinoBoro tumna
Fl=fopen(*'D:\\Inform.dat™, "'w"");
for(i=0;i<n;i++) //TMKIT TSt 3aMTACH B
OTKPBITHIN (haiii

//maccuBa A

{

S=A]Ji]; //3amucs i-
ro ayieM. MaccuBa A B Oydep S

fwrite(pS,4,1,F1); //3amuce i-ro 3IeMeHTa
MaccuBa A u3

//6ydepa B daiin

fclose(F1); //3akpbiTHE daiiia
S=0;
int B[N]; //O0bsaBICHHE
HOBOTO MaccuBa B
FILE*F2; //O0OBsIBIICHIE

ykasareis (paiioBoro Tuma
F2=fopen("'D:\\Inform.dat","'r"");

for(i=0;i<n;i++) //TIMKII IS YTEHHS U3
(aiina 2IeMeHTOB

/l6ydepa S

fread(pS,4,1,F2);
B[i]=S; //3anuch
€IMHULIbI TaHHBIX U3 Oydepa S B

/li-i1 snement MaccuBa B
}
fclose(F2); /[3akpbiTHE
¢aitna
cout<<endl<<" New massiv B:"'<<endl;
for(i=0;i<n;i++) //1luka [jig BBIBOJA
maccuBa B
cout<<Bl[i]<<" ""; //BBIBOA HA DKpaH i-Tro
sJIeMeHTa MaccuBa B
getch();
return 0O;

}

ITocne BbIMONIHEHUS TPOrpaMMBbl Ha SKpaH OyAeT BblJaHa cieayromas HH(OpMaIHs:
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vedite razZmer n:

vedite Mas:
6179 4
Massiv A:
61794
Mew massiv B:
6179 4

OueBHIHO, YTO JaHHBbIC (3JIEMEHTHI MacchMBa) ObUTH 0€3 HMCKaKCHUH 3alMCaHbl U CUYUTAHBI U3
CO3/IaHHOTO JIJIsl 3TOTO (haiina.

[Tpu ureHnn AaHHBIX U3 Qaiina pasmep (aiiia yacto HemsBecTeH. [ onpeneneHus KoHIa ¢aiina
ciykut pynkius feof(). Ona umeer crieayrommii IPOTOTHIL:

int feof (FILE *F1);
(DYHKI_II/IH BO3BpallacT 3HAYCHUEC «MCTUHA», €CJIU JOCTUTHYT KOHECIL (bafma " <«JIOXKb» - €CJIN HET.

Hccnenyem npumenenue 3Toi GyHKIuu 11st (paidioBoro BBOAA U BHIBOJA.

4. Ilo3nunoHupoBanue daiijia
@ynkuus rewind () ycranaBnuBaeTr ykaszarenb nmo3uimu (aiia Ha Havano gaiina. [IpoToTum 3Toi
(bYHKIIMH MUMEET CIEAYIOINI BU:
void rewind (FILE *fptr);

OO6parenrie K yHKIIMA UMEET BUJI:

rewind (F2);
Urenue u 3anuch B ¢ailn He 00s3aTeNbHO JIeNaTh MOCIEA0BATENFHO. MOXKHO MONYyYUTh JOCTYI
HEMOCPEJCTBEHHO K HYyXHOMy Oaity. Jlng stux ueneil ucnonb3yercss (QyHKIUSA fseek(),

YCTAaHABJIMBAOLIAS yKa3aTelb IO3ULIHUNA B HY)KHOE MECTO.
[TpoToTun 3Toit GyHKINMU UMEET BHUL:

int fseek (FILE *fptr, long num, int mode);
rae: fptr — ykasarens Ha COOTBETCTBYIONIMN (aiir;
NUM — KOJUYECTBO OalT OT TOYKM OTCYETa JUISl YCTAHOBKU TEKYIIEW MO3ULIMU yKa3aTess
(aiina;
mode — ompeensieT TOYKy OTCUeTa.

Touka orcuera 3Hauenne mode
Hauano gaiina 0
Texymias nosunus 1
Komnen ¢aiina 2

3ananme 12.7. B daiine C:\\Inform.dat 3ammcano 9 uuncen: 1, 2, 3,4, 5, 6, 7, 8 u 9. Heobxoaumo
NPOYUTATh JaHHBIE M3 AITOro (Qaiina, HayMHas C 3-To 4ucina (TO eCTh C 3), ONpEeNeNuThb CyMMY
NPOYUTAHHBIX uKcen u 1o06aButh ee B dain C:\\Inform.dat. 3arem mnpounTaTh NONTYYCHHBIH MAaCCHB W3
(aiina 1 BEIBECTH €r0 Ha KpaH JHCILIES.

HporpaMMa AJId pCUICHUS 3a1a9n GYJICT UMCTb CJ'ICIly'IOH_II/Iﬁ BU:

#include <stdio.h>
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#include <stdlib.h>

#include "'stdafx.h""

#include <conio.h>

#include "iostream™

using namespace std;

int _tmain(int argc, TCHAR* argv[])

{
const int n=30;
float S *pS;

oOMeHa u ykazaTenst Ha Oydep
float Mas1[n], Sum;

int ik;

pS=&S;

aapeca Oydepa ykazaremto
FILE *F2;

(aiina F2

//MakcumanbsHU# pa3mep MaccuBa
//O0bsiBneHue Oydepa

//O0BsIBIEHHE MACCUBA U CYMMBI
//TlpucBanBanue

//O0bsiBIIEHUE yKa3aTes

if(F2=fopen(" C:\\Inform.dat™, "'r+b""))==NULL) //OtkpeITHE (aiina
/IC:\\Inform.dat
//B pexXUMe YTCHHUSI U 3aITHCH

{

cout<<" Don’t open this file!"<<endl;

exit(1);

}
i=0;
fseek(F2, 8, 0);

0aiiToB ¢ Havaa (haiina
while(!feof(F2))

HE

KoHet (aitna
{
fread(pS, 4, 1, F2);
S
Masl[i]=S;
B MaCCHUB
i+=1;
KOJIMYCCTBA ITPOYNUTAHHBIX YHUCECII
}
k=i-1;
KOJMYCCTBA MPOYUTAHHBIX YHUCECIT
fclose(F2);
cout<<endl;
for(i=0; i<k; i++) cout<<Masl[i]<<" ;
cout<<endl;
Sum=0;

//'Y cTraHOBKa yKa3aTells MO3UIUH (aiiia
//aepe3 8

//YTenne naHHBIX U3 (aiina, moka

//HacTynuT

//Utenne nopuuu u3 4-x 0aiToB B Oydep
//3anuck u3 Oydepa S

//cyer

//OnpeneneHue

/[3akpeiTue ¢aiina

//BbiBOJT MaccuBa Ha DKpaH

for(i=0; i<k; i++) Sum=Sum+Masl[i]; //Beranciaenue cymmbl

cout<<"Sum= ""<<Sum<<endl,
FILE *F3;

ykaszatens Qaiina F3
F3=fopen("C:\\Inform.dat™, "'a™);

//OTobpaxeHne CyMMBbl Ha SKpaHe

//O0BIBICHNAE

//OtkpeiTie daiina C:\\Inform.dat B
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//pexume 1o0aBIeHUS

S=Sum; //Tlepechuika
CyMMBI B Oydep

fwrite(psS, 4, 1, F3); //3ammck cymmbl U3 Oydepa B
Gaiin

fclose(F3); //3aKkpbITHE
¢aiina F3

FILE *F4; //O0BsABICHNE

ykazarens daitia F4
if(F4=fopen(" C:\\Inform.dat™ ""r+b"))==NULL) //OtkpsiTHe (Daiina B pexnme

//dTEeHus U 3aIIUCHU

{

cout Don’t open this file 2!""<<endl;
exit(1);
}

while(Ifeof(F4)) //YTeHune NaHHBIX U3
(haiina, moka He

i=0;

//HacTynut KoHel| ¢aiina

{

fread(pS, 4, 1, F4); //YUtenue mopuuu u3 4-x
0aiiToB B Oydep S

Masl[i]=S; //3amuck u3
Oydepa S B Maccus

i+=1;

//CdeTt KonM4YecTBa MPOYHUT. YnceT u3 daitia

}
k=i-1; //CueT
KOJIMYECTBA MPOYUT. Yrcen u3 (aiiia
fclose(F4); /[3akpbiTHE
¢aiina F4
cout<<endl;
for(i=0; i<k; i++) cout<<Masl[i]<<"' *;//BbiBox MaccuBa Ha SKpaH
cout<<endl;

}

BI/I)I OKpaHa IMOCJIC BEIITOJHCHUA ITPOrpaMMBbI:

3456789
Sum=42
12345678942
KOHTpOJIbHI)Ie BOIIPOCHI

. Uto Takoe agpec nepeMeHHOMN?

. Uto Takoe ykazareib Ha IEPEMEHHYI0?

. Uro Takoe ¢aiin qaHHbIX?

. UTo Takoe MOTOKM BBOJA ¥ BBIBOJIA JJAHHBIX ?

. UTo Takoe pa3bIMEHOBAaHUE yKa3aTelsd Ha IEPEMEHHYIO?
. UTo Takoe TeKCTOBBII MOTOK?

. UTo Takoe JBOWYHBIN ITOTOK?

. 1nst uero Heobxoauma oubmoreka stdio.h?

9. [lns vero Heooxomuma ¢yukius fopen()?
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10. s gero neooxoauma ¢pyukuus fclose()?
11. ins uero neooxoauma ¢pyukius feof()?
12. Jlnist BBO/Ia TaHHBIX B (haiii HEOOXO0IUMO Clienyroiiee 0ObSIBICHHE:
1. ofstream name_file;
2. ofstream (“filename.txt”);
3. ofstream name _file (“filename.txt”);
13. YToOBI BHINOJHUTH ONEPALIMIO BHIBOAA JAHHBIX U3 (hailiia He0OOXOUMO CleyIolee
OOBSIBIICHUE:
1. ifstream name _file (“filename.dat™);
2. iostream name _file (“filename.dat™);
3. fstream name _file (“filename.dat”);
14. Ilpu urennu naHHBIX U3 ¢aiiaa KoHel daia onpeaenseTcs: QyHKIUCH:
1. eol();
2. eof();
3. eok().
15. ®yukuus eof() Bo3spariaer 3nauenue 0, Koraa. ..
1. Koner ¢aiina emnie He HACTYIIWT,
2. Konern ¢aiina nactynun,
3. Ora GyHKIMS HAYEro He BO3BPAIIACT.

16. Jlst onpenenenus Konna (aitna 3anucan oneparop  While (! name_file.eof()). Llukn Oyner

BBITTOJTHSTHCS. . .

1. TToka ¢yukuus eof() Bossparaet j10xb (0);
2. Korna ¢pynakuus eof() Bosppamaer uctuny (1),
3. Takyro KOHCTPYKIIUIO HCIIOJIb30BaTh HENb3SI.

17. Ilpu 3aBepiieHun padoTHI ¢ (ailioM ero Hy)KHO 3aKPBITh (DYHKITHEH:
1. close();
2. close.file_name;
3. file_name.close().

18. [1pu yTeHUU MAaCCUBOB WJIM CTPYKTYp U3 (aiia ucrob3yercs (yHKIUS:
1. read,;
2. fread;
3. ifread.

19. U3 xakoro ¢aiina OyneT mpounTaHa HHGOPMAIHs IPU BBITIOJIHEHUHU onieparopa ifstream

koord (“koord1.dat”);?
1. koord,;
2. koord1;
3. 3aech ums (¢aiina He yKa3aHo.
20. dyHkIws Write ucrnoiap3yercst As. . .
1. BBoga maccuBa (CTpyKTypbl) B (haiii;
2. BeiBoga MaccuBa (CTpYKTYphI) U3 daiina;

3. BriBoga maccuBa (CTpYKTyphl) Ha

9KpaH.
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