EOVMHCTBEHHbIN Criocob u3y4aThb
HOBbIM A3bIK MPOrpamMMmMpoBaHUSA -
nnucartb Ha HEM NporpamMmeil.

bpanaH KepHuraH




.“ UcTopus sisbika Cu++

A3blk Cn++ 6b1n paspabotaH B Havyane 1980-x rr.
bbepHoM CtpayctpynoM wn3 komnaHun AT&T Bell
Laboratories. Cn++ ocHoBaH Ha s3blke Cun. [lBa
cumBosla "++« B Ha3BaHunM - 35TO WUrpa CcJios,
cumBosiammn "+ +" B a3blke Cu o06o03HavaeTcs

ornepaunss  MHKpeMeHTa (yBenmnyeHume  3HadeHus
nepeMeHHou Ha 1).

++

[4

- —




d‘ UcTtopua aA3bika Cu++

TakuMm obpasom, Cn++ 6bi1 3aayMaH Kak sa3blk Cu
C paCUMpEHHbIMNU BO3MOXHOCTAMU. bonblaga 4yacTb
a3blka Cum Bowna B Cu++ KakKk MNOAMHOXECTBO,
NoO3TOMY MHOrmMe nporpaMmmbl Ha CKM  MOXHO
ckomnunuposaTtb (T.e. npeBpatuTb B  Habop
HU3KOYPOBHEBbLIX KOMaHA, KOTOpble KOMMbKOTEP

MOXeT HenocpeACTBEeHHO BbINONIHATLE) C MOMOLWWbIO
koMnunatopa Cun++.




N/
%

CocTtaB A3blKa

B TekcTe Ha ntoboM ecTecCTBEHHOM $fA3blKe€ MOXHO
BblAE/INTb YE€TbIPpE OCHOBHbIX 3J1IEMEHTA. CUMMBO/J1bI,
CJ10Ba, C/1i0OBOCO4YETaAHNA U NMPpeaoXXeHNA.

[MopnobHble S3/1IeMEHTbI COAEPXUT 7
aNropuTMMUYECKMin A3blK, TOIbKO CJ/IOBA Ha3blBaloT
nekcemammy (a1eMeHTapHbIMM  KOHCTPYKLUUAMU),
C/TIOBOCOYETaHUS — Bblpa>XeHNAMMN, a
npeasioXXeHnsa — onepatopamm.




CocTaB saA3blKa

Jlekcembl o0bOpasyoTcad M3 CUMBOIIOB,

Bblpa)X€Hnd4 — Wn3 Jiekcem ”nu CUMBOJIOB, a
onepaTtopbl — W3 CUMBOJIOB, BbIPQXEHUN WU
J1IeKCEeM.

OnepaTtopsr

BmpaxcennD
@cem& T

CHMBOIEI




CocTaB fA3blKa

<% OnepaTopbl ObIBAOT UCMOJTHAEMbIE U
HEUCMNOJIHAEMDbIE.

< WcrionHsembie ornepatopbl 3a4at0T
AencTBmng Haa AaHHbIMU,

< HewucriosniHgeMbie ornepaTtopbl CNyXaT AN
OMMCAHUSA AAHHbIX, MO3TOMY MUX 4YacCTo
Ha3bIBalOT ornepaTopaMmm OnUCaHna UIn
NPOCTO OMUCAHUAMMN.




CocTaB saA3blKa

% MpuHarto MCXOAHbIN KoAd
nporpaMMm Ha C++ COXpaHATb C
paclumpeHmnem .CPp  nocne
nMeHn danna (npoucxoguTt
Takaa wuaea oT Ha3BaHua «C
Plus Plus» n oT TOro, 4ro BO

MHOIMNX onepaumnoHHbIX
CNCteMax 3HaK [IUJIK0C HeJ1b34
NCrNoJib30BAdTb B MMEHAX

dannoB 1 KaTasioros).




CocTaB fA3blKa

nona C++ cywectByer Macca IDE (Hanpumep,
NetBeans). BHyTpu IDE (MHTEerpmpoBaHHoOW cpeabl
pa3paboTKN) npouecc KOMMUAAUMM W 3anycka
aBTOMaTU3UpPOBaH W, KaK nNpaBwW/io, CKPbIT OT
pa3dpabotunka. Ho 3TM npoueccbl BCE paBHO,
NPOUCXOAAT KaXAblM pa3 Mpu NOMbITKe 3anyCcTUTb
nporpamMMmy, nmnNpuTOM CTPOro B pPACCMOTPEHHOW
HaMu nocnenoBaTesibHOCTH, T.e. camoe
MUHUMANIbHOE WU3MeHeHMe B MpPOrpaMMHOM KoJe
TpebyeT nepecoxpaHeHnsa danna C UCXOAHbIM
KO/OM, nepekoMnmnnsaunm " nepesanycka
nporpamMmel.




CocTaB fA3blKa

[lepen TeM, KakK CO30AQETCA WCMOJIHAEMbIA KO/,
nporpamMma aHanu3npyeTcs OoT/1aA4YNKOM, KOTOPbIN
MeT B MWUCXOAHOM KoJe CylwecTBywuwme W«
noTeHuuanbHble ownbkn. Ecnm ownbok He
HaWAeHO, TO KOMaHAa make HuYero He BbiBedeT
Ha 3KpaH B pe3ysibTaTe cBoen paboTbl, MHaye —
bynet npeacrasneHa uHdpopmaums ob6 owmbkax c
YKa3aHWeM CTPOK, B KOTOPbIX OHW MPUCYTCTBYIOT.
[Toka OLLNOKM He oyayT MCrpaBsJieHbl,
MCMONHUMbLIN ann He 6yaeT co3paH (UM He
OH6HOBJIEH, €C/in CyLecTBOBas paHee).




AndaBuT A3bliKa

Andasut C++ BKJIHOYAET:

l. MPOMUCHbIE N CTPOYHbIE NNATUHCKUNE
6YKBbI N 3HAK NMNoA4YEPKNBAHNA,

2. apabckune undpbl ot 0 go 9;

3. crneuuanbHble 3Hakn, HanpuMmep, {, %, #
nT.A.

4. npobenbHble cMMBOJIbI: Npoben, CUMBOJIbI
Tabynaunm, cCMMBOJIbI Nepexoa Ha HOBYIO
CTPOKY.




AndaBuT A3bliKa

N3 cnMBONIOB anidpaBuTa POPMUPYHOTCH
JIEKCEMbI A3blIKA':

MAEHTUNMOUNKATOPbI;

KftoueBble (3ape3epBMpoBaHHbIE) C/0Ba;
3HaKKM onepauunn;

KOHCTaHTbI;

pasgenutenn (ckobku, Touka, 3andras,
npob6esibHble CUMBOJIbI).

R/ R/ R/ R/ R/
0‘0 % 0‘0 0‘0 %




AndaBuT A3bliKa

B Tecte nporpaMMbl MOX>XHO
MCMOJZIb30BaTb KOMMEHTapuMm.

Ecnn TeKCT ¢ ABYyX CMMBOJIOB
«KOocas yepTta» // "
3aKaH4YMnBaeTCcs CUMBOJIOM
nepexonaa Ha HOBYIO CTPOKY UINU
3aKJ/Ilo4eH Mexay cummsosnamum /*
mn */, TO KOMNUNATOp ero
MFTHOPUPYET.




Ana xpaHeHuns AaHHbIX B C++ MCNONb3yHOTCS
Pa3/IMUYHbIE CYLLHOCTN, Hanbonee NpoCcTbIMU
N3 HUX ABMSAOTCSA NUTEpasibl, KOHCTAHTbI U
NepeMeHHbIE.

JinTepasioM Ha3bIBAaETCA ABHO YKA3aHHOE B
MCXOAHOM KOA€e NMporpaMmbl 3HaYEHUE
onpeaeneHHoro Tmna.

cout << 1024; // evi6ooum na skpan yenrovucnenmbviil
Jumepa

cout << "mir"; // evi6ooum na sxpan cmporoeuwii
aumepaJ




NaeHTUdunKaTopbl

NepeMeHHOM Ha3bIBAaeTCsad MMeHOBaHHas
o6s1acTb NaMATU KoMnbloTepa (MMS
KOTOpOU 3a4a€T pa3paboTumK) B KOTOPYIO
MO>XHO 3anucbiBaTb (B TOM 4ucne
NOBTOPHO, 3aMeLlasd paHee XpaHnUMoe
3Ha4YeHne) 3HauYeHnsa onpeaesieHHoro Tmna
M OTKYAQ 3TU 3HAYEHUS MOXXHO YUTATb.

[lpn co3gaHnm nobon nepeMeHHOn
TpebyeTcd yka3aTb eé TUn v 3a4aTb UMS.




NaeHTUdunKaTopbl

Hanpumep:
int perl; // cozoanu nepemenmnyro muna int c
umernem  perl

perl = 25; // coxpanunu ¢ nepemennyio
yenoe yucio 25
int b; // cozoanu nepemenmnyro muna int c
umenem b
b =3 + perl; // npouumanu snauenue 25,
CILOdHCUNIU €20 ¢ 3 U cymMMmy 3anucanu 6 b

cout << b; // npouumanu us nepemennoii b
snauenue 28 u vleenu e20 Ha SKPan




NaeHTUdunKaTopbl

Mcnonb3oBaHHbLIM B npuMepe Tun int
no3songeT XPaHUTb LeoYnCieHHble
3Ha4YeHuns M3  HEeKOToOporo Aumanas3oHa
(Anana3oH 6yaeTr npeacrassieH B Tabnuue
nanee). I[lepeg TeM KakK WCMNOJSIb30BaTb
nepemMeHHyto (T.e. 3anucblBaTb B Heé
3HaYeHne UM 4YnTaTb U3 HEW 3HAYEHUe) eé
064a3aTeflbHO HYXHO 06bSABUTb (yKa3aB eé
™TMNn W 3agaB wuMsa). W3MeHUTb  TuUn
nepeMeHHou iz NOBTOPHO CO34aThb
nepemMeHHy — HeBO3MOXHO.




NaeHtTndpunkartopbl

NaoeHTudunkKaTop — 3TO MMA NPOrpaMMHOro
obbekTa.

B naeHTMdmnkKaTope MOryT UCrnosib30BaTbCA
naTUHCKMe 6yKBbl, LMD Pbl U 3HAK
nogyepKuBaHuA.

[TpOnMUnCHbIE N CTPOYHbIE BYKBbI
pa3finyatoTCc.

[lepBbIM CMMBOJIOM UOEHTUDUKATOPA MOXET
6bITb 6YKBa NN 3HAK nNogyepKnBaHUS.




NaeHtTndpukaTtopbl

ONvHa naeHTudukKaTopa No CTaHaapTy He
orpaHuyeHa. WaeHTndumkaTop cosaaeTcs
Ha 3Tane o6bsABNEHUS NepeMeHHOMN,
dyHKUUM, TUMA U T.M., NMOCSe 3TOro ero
MO>XHO MCMOJ1Ib30BaTb B NMocieayrLmx
orepaTopax NporpaMmmsi.




KOHCTaHThI

KOHCTAaHTHOM Ha3blBaeTCs MMEHOBaHHas
ob651acTb MaMATU, B KOTOPYO NpU CO3AaHUNMU
MOX>HO 3anucaTb 3HauYeHune
onpeaeneHHoro Tuna, Ho Aasiee no xoay

NporpamMmbl 3TO 3Ha4YeHUE MOXXHO TOJIbKO
4yuTaTb (M HENb3S UBMEHATD).

const int k1 = 13; // cozoanu koncmanmy muna
int c umenem kil u 3anucanu 8 neé 3navenue

cout << k1 = 12; // no nenwvszsa usmenums, 3mo
npuseoem K ouuoKe




NaeHtTndpunkartopbl

[pu BbI6GOPE MaeHTUUKaTopa Heob6xoaAnMMo NMETL B
BUAY cneaymoLlee:
MOEHTUMOUKATOP He AO0JIXKEH coBnaaaThb C
K/IFO4YEBbLIMW C/TOBAMU N UMEHAMMN UCMOJIb3YyEMbIX
CTaHAAPTHbIX 06BEKTOB A3bIKA;

HE pEKOMEHAYETCA HAYNHATb VI,EI,EHTVICDVIKaTOpr C
CMMBOJ1a NnNoa4vyepKmnBaHums,

Ha NAEHTU(PUKATOPLI, NCNONIb3YyEMble AMS
onpeaeneHns BHELHUX MEPEMEHHDIX,
HaNnaratTCcad OrpaHNYEeHNss KOMMNOHOBLLMKA.

ANnsa ynydlweHns YMTaeMoCTU NporpaMmbl
cnenyeT AaBaTb 06bEKTAM OCMbIC/IEHHbIE UMEHA.




KoHuenuua Tuna gaHHbIX

Turn OaHHbIX onpenenseT:

8HyMpeHHee ripedcmaerieHue AaHHbIX B
NamMATU KOMMbIOTEPA;

MHOXKecmeo 3Ha4YeHUU, KOTopble MOryT
NPUHUMATb BEMUYMHBLI 3TOMO TUNA;

oriepayuu u yHKyUU, KOTOPble MOXHO
NPUMEHSTb K BEMIMYMHAM ITOro TUMa.

Bce Tunbl a3bika C++ MOXHO pasgenuTtb Ha
rnpocmele (CKansapHble), cocmaeHble
(arperaTHble) N gbyHKUUOHarbHbIe. [1poCTble
TUMbl MOTYT ObITb CTaHAAPTHLIMU Y
onpeneneHHbIMU NPorpaMmmMmncToM.




KoHuenuua Tuna gaHHbIX

B asbike C++ onpeneneHo WecTb CTaHAapTHbIX MPOCTbIX

TUNOB AaHHbIX OJ14 npeacTtaBliieHnda UeriblX,
BelWweCTBEHHbIX, CUMBOJIbHbIX N JTOTNYECKNX BEJTNYUH.

Ha ocHOBe aTuX TMNOB, @ TaKkKe MaCCMBOB U yKasaTenewu
(ykasaTenb He aBnseTcd CaMOCTOATESIbHbIM TUMNOM, OH
BCerga cBsidaH C Kakum-nmbo OApyrMmM KOHKPETHbLIM
TUMOM), NPOrPaMMMNCT MOXET BBOAUTL ONMmncaHne
CODOCTBEHHbIX NPOCTbIX NN CTPYKTYPUPOBAHHbLIX TUMOB.

K CTPYKTYypMpOBaHHbLIM TUMAaM OTHOCATCHA NepeYncrieHuns,
DYHKUUN, CTPYKTYPbI, 0ObeaMHEHUS N KNACChI.




I POCTbI€e TUlbl AAHHbIX

[1pocTble TUMbl AENATCA HA LUENOYUCNEHHbIE TUMDI
N TUMbI C NJf1aBaroLLEN TOYKOMN.

[Ina onucanmna cmaHOapmMHbIX MUros
onpegeneHbl cneaylme KnyeBble CIoBa:

int (uenbin);

char (CMMBONbHbLIN);

wchar_t (pacwmpeHHbIV CUMBOMNbHbIN);
bool (fnornyeckun);

float (BewecTBeHHbIN);

double (BelleCTBEHHbLIN C ABONHOMU
TOYHOCTbIO).




I POCTbI€e TUlbl AAdHHbIX

CyLlecTBYeT YeTblpe crieyugukamopa murna,
YTOYHSAIOLLMX BHYTPEHHEe npeacTaBreHne u
AnanasoH 3Ha4YeHur cTaHgapTHbIX TUMOB:

short (KOpoTKun);
long (ANWUHHBIN);
signed (co 3HaKoMm);
unsigned (b6e3 3Haka).

=~ » b=




I POCTbI€e TUlbl AAHHbIX

[IMala30Hbl 3HAYEHU NPOCTbIX TUMOB AaHHbIX ana IBM PC

Tun

JInana3oH 3HaAYEeHW I

Pa3mep (0aiiT)

bOOl truen false 1
signed char 128127 1
unsigned char 0255 1
signed short int —32708.. 32767 2
unsigned short int 065535 2
Signed long lnt —2 147 483 648 .. 2 147 483 647 4
unsigned long lnt 0..4294 967 295 4
float 3.4e¢73% . 3.4e™8 4
double 1.7 €398 1.7 ¢"308 8

3.4 32 3.4 ¢M932 10

long double




I POCTbI€e TUlbl AAHHbIX

CMMBOJIbHbIX TUN

[JaHHble Tuna char B nNaMaTn KOMMbOTEpPaA
Bceraa 3aHmMatoT 1 6ant. CMMBOMbHBIN TUM MOXET
ObITb CO 3HAaKoM wmam 6e3 Hero. B BenmnumHax co
3HaKoOM signed char MOXHO XpaHWTb 3HadeHue OT
-128 0o 127. CooTBEeTCTBEHHO 3Ha4YeHn4
nepeMeHHbIX Tuna unsigned char MoryT Haxo4uTbCS
B Anana3oHe oT 0 go 255.

[lpn paboTe ¢ CMMBOJIbHbIMU AAHHBIMU HYXHO
NMOMHUTb, 4YTO €C/IM B BblIpaXeHUn BCTpeYyaeTcH
OAMHOYHbIN CUMBOJI, TO OH AO0/IXEH ObITb 3aK/tO4YeH
B OAMHApPHbIe KaBbluku (‘a’).




I POCTbI€e TUlbl AAHHbIX

LlenouyncneHHbI Tun

[lepeMeHHass TMna int B namMaTtu KoOMMbloTepa
MOXeT 3aHuMmaTtb numbo 2, nnubo 4 6auta. ITO
3aBUCUT pa3psaaHOCTM npoueccopa. 1o ymon4yaHuio
BCe UeSible TuUnbl CUYUTAKTCA 3HAKOBbLIMU, TO €CTb
cneundukatop  signed MOXHO  He  YyKa3blBaTb.
CneundukaTtop unsigned no3BOJISET NpeacTaBfisaTb
TOJIbKO MOJIOXUTENbHbIE YUCSA.




I POCTbI€e TUlbl AAHHbIX

BewecrBeHHbIU TN

Ymncno c nnaBakowen TOYKOU npeacraB/ieHo
B dopMe mE +- p, roe m — MaHTuUcca
(uenoe nnn apobHoe Yncno Cc AeCATUYHOU
TOYKON), p — nopsaaoK (Lenoe 4ymcno).
Ob6blyHO BennunHbl TUNa float 3aHnmMatoT

4 6anTta, a double 8 6aunrT.
Ta6m/|u,a OANarna3oHOB 3HAYEeHUU BeweCTBeHHOIro Tura.

float 3,4E-38...3,4E+38 4 6anTa
double 1,7E-308...1,7E+308 8 6aunT

3,4E-4932...3,4E+493
2

8 bant

long double




I POCTbI€e TUlbl AAHHbIX

Jlormyeckum T™n

[lepemeHHas Tuna bool MoxeT
NPpUHMUMATb TOJIbKO ABa
/BHaueHusa true (UCTUHA) NN
fasle (noxb). Jllo6oe 3HayeHwe,
- HEe paBHOE HYJIO,
MHTEPNPETUPYETCS KaK
true. 3Ha4yeHune false

npeacrtaBneHo B NaMat Kak 0.




.“ npOCTble TUNbI AdHHbLIX

Tun void

Tun void ncnonb3lyeTcs an4a onpenenieHuns
dYHKLUMN, KOTOPpble He BO3BpallatoT
3Ha4YeHUs, ANg yKasaHus nycroro crnmcka
aprymeHToB yHKLUMUN, KaK 6a30BbIN TUM
ANns yKkasaTtesnen n B onepauunmu
npuBeaeHnsa TUNOB.




Bbipa>xeHus

N3 KOHCTaHT, NepPEMEHHbIX, pa3aenuTenem n 3HakoB
onepaunim MOXHO KOHCTPYMPOBATb BbipaXeHUS.

Kaxxaoe BbipaXkeHue npeacrasnisetr cobon
NpaBuU/I0 BblYNCIEHUS HOBOIO 3HAYeHUs.

Ecnu BbipaxeHne opMUpYyeT Lenoe nnau
BelleCTBEHHOE 4YNC/I0, TO OHO Ha3bIBAETCH
apudPMeTnyecKunm,

[Mapa apudMeTnyYecKnx Bbipa>KeHuw,
obbeanHeHHas onepaunen cCpaBHEHUS,
Ha3bIBAE€TCH OTHOLLUEHMNEM.

Ecnun OTHOLLEeHMEe MMeeT HEeEHY/1eBoe 3HavyeHne, To
OHO — MICTUHHO, NHA4€ — J1I0O>KHO.




Bbipa>xeHus

[TpuopunTeThbl Onepaumin B BblpaXeHUAX

PaHr Onepauumn
1 (O[1->.
2 | ~ — ++ — & * (Tvn) sizeof Tmn( )
3 */ % (MynbTUNAUKATUBHbIE BMHApPHbIE)
+ — (apanTuBHblE BUHApPHbIE)
5 << >> (nopaspsgHoro casura)
6 < > <= >= (OTHOWEHMUSA)
7 == I|= (OTHOLWEHNSA)
8 & (nopaspsaHas KOHbIOHKUMA «U»)
9 A (nopa3spsigHoe uckntovawwee «UJTN»)
10 | (nopaspsigHasa amsbloHKUNA «UJTN>»)
11 && (KOHBHOHKUMA «>»)
12 || (am3broHKUUa «UJTN>»)
13 ?: (ycnoBHasa onepaumus)
14 = *= [= %= -= &= = |= <<= >>= (onepauus npucBanBaHus)
15 , (onepauus 3andaTas)




OCHOBHbIEe 6ubnuoTexkn

bubnuoTteku -rapaepobbl, 3 KOTOPbIX YMEnbIe Nan MoryT
N3BriekaTb KOe-4To A4S yKpalleHnsi, MHoroe - a4ng nobonbIiTcTBa n
eLle bosnblle angd ynotpebneHus.




Bbunbnnoreka iostream

B nepBon CcTpoke nporpaMmbl C MOMOLLbIO
anpekTuebl #include nponcxoant noaknoveHmne
3aro/ioBo4YHOro awnia iostream.

3arooBOYHbIE Pannbl cogepxxaT onncaHume
OYHKUMN N APYrUX FOTOBbIX 2/IEMEHTOB, KOTOpbIe
MO>XHO MCMNO/1Ib30BaTb B CBOUX MporpaMmmax nocse
TOro, Kak 3arosioBoOYHbIN pann NoAKAOYEH.
jostream BXOAUT B CTaHAApPTHYO 6unbnunorteky C++,
HO 3aros1I0BOYHble pansibl MOXHO CO31aBaThb U
CaMOCTOATENIbHO, NMoMeLllasa Tyaa 4acTo

NCNosib3yeMble PyHKUUKU, WabnoHbl 1 Npoymne
3aroToBKMW.




Bbunbnnoreka iostream

3aronoBoYHbIN pans iostream
coaepXnT HAabop roToBbIX MYHKUMN AN
NOTOKOBOIro BBOAA U BbIBOAA.




Bbunbnnoreka iostream

BBoa AaHHbIX
BBoa AaHHbIX B C++ OCYLECTBASETCH C NOMOLLbIO
koMaHAabl cin (Console Input).
ApPryMeHT 3TOU MYHKUMKN nepenaéTcs He B
KpYrnbiX cKobkax, a yepe3 onepaTtop >> (aHasnor
nepeHanpasneHnsa B GNU/Linux).

BbiBOg AaHHbIX
BbiBOA AaHHbIX B C++ ocyllecTB/iSeTcs C
nomowbio komaHabl cout (Console Output).




.“ NMpocTpaHCTBO MMEH

std — 3TO NPOCTPaHCTBO MMEH,
onpeAenédHHoe AN BCeW  CTaHAAPTHOWU
bnbnmotrekn C++, a «::» — 3TO onepaTop

paspewieHns obnactm BUAUMMOCTU, KOTOPbIN
YKa3blBaeT, M3 KaKOro npocTpaHCTBa WMMEH
nomkeH ©OGpaTtbca ceaywwmMm 3a HUM
MAEHTUMPUKaTOP.




[MpoCTpaHCTBO UMEeH

[TpOCTpaHCTBO MMEH — rpynna
MAEHTUMPUNKATOPOB, BHYTPMU KOTOpPOMU BCe
MAEHTUMDPUKATOPDI YHUKASIbHbI (He

NOBTOPAIOTCS).




[IpoCTpaHCTBO MMeH

C noMouwbio UAEHTUMOUKATOPOB, COCTOSALLUX U3
NAaTUHCKMX O6yKB U UUMdPp MOXHO [AaBaTb WMeEHa
PA3/INYHbIM CYLLHOCTAM MpPOrpamMmbl: MepeMeHHbIM,
dyHKUMAM, MeTodaM, KnaccaM. C NMOMOLLbIO pa3HbIX
NPOCTPAHCTB UMEH MOXHO MUCMOJSIb30BaTb OAHU U Te
Xe& MMeHa B OAHOW M Tou Xe nporpamme. Kpome
TOro, nNPOCTPAHCTBO WMEH [O3BONSAET pewunTb
crnenymroLLyto nporpamMMmy: B COBCTBEHHbIX
nporpaMMax Anas COo34aHUs CYLHOCTEM Mbl MOXEM
MCMOJSIb30BaTb Te >Xe& MMEHa, 4YTO 3a4EeNCTBOBAHbLI B
CTOPOHHMUX  6ubnmotrekax, B TOM 4ucrle, B
CcTaHaapTHou 6ubnmnoteke C++.




[MpoCTpaHCTBO UMEeH

Ecnn oTcyTcTBYeT HeobXxoAMMOCTb B
MCNONb30BaHUM pa3HblX TMPOCTPAHCTB WMEH B
paMKaxXx OAHOM MporpaMmbl, TO MOXHO OAHaXAbl
3a/aTb MPOCTPAHCTBO W paanee obpalwaTtbCad KO
BCEM MMeHaM 6e3 ero ykasaHus.

using namespace std;

()




[MpoCTpaHCTBO UMEeH

Ha Bcenm crtaHpapTHoOu ©OubnumoTteke eaunHoe
NPpOCTpaAaHCTBO WMMEH std nomMmoraer o6beAUHUTDL
ONMncaHHble B 6ubnuorteke pecypcbl B egnHoe
uenoe. CraHaapTHas 6umbnmoTteka YyCTpoeHa Tak,
YTO B pa3HbIX €€ danmnax HeT NOBTOPSIOLNXCS
NaeHTNMPUNKATOpoOB Ha OAHOM ypoBHe. CTaHaapTHas
bubnmnorteka pacnpeneneHa no DA3HbIM
3aro/s10BOYHbIM (annaM, Kaxablh U3 KOTOPbIX Mbl
MOXKEeM NOAK/IHOUYNTb K nporpamMmme, HO
NPOCTPAHCTBO MMEH Be3je 06Luee — std.

a&ﬁﬁw




Bbunbnnoreka iostream

#include <iostream>
using namespace std;
int main()
{
setlocale(LC_ALL,");
int 1;
cout << "BBeguTe uenoe ymncno\n";
cin >> i;
cout << "Bbl BBenn yncno" << i << ", cnacnbo!":
return O;

»




d‘ Bubsimoreka iostream

[IpnMep nporpamMmmmsbl, BbIBOASILLEN Ha dKpaAH KBaapaT
yncsia, BBEAEHHONo Nonb30BaTeNleM C KlaBMnaTypbl.
#include <iostream>
using namespace std;
Int main()
{ setlocale(LC_ALL,");

cout << “BBeaute uncno: “;

INt s;

cin >> s;

cout << «KBagpart umcna: “;

cout << s*s << end|,

return O;




@
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Bbunbnnoreka iostream

return 0

Honb o3Ha4aeT oTcyTCcTBME OWKNOBKN.

Ona @yHKUMM main, ga)xe obbaBndasa eé Kak
BO3BpallaloLWyo LuUesioe 4ncno, M TOJNIbKO Ans
Heé&, MOXHO HM4Yyero He Bo3BpaLlaThb.

N\
T
e =




d‘ Bubsimoreka iostream

[lpyuMep nporpaMMbi, BbIBOAALWEN Ha LUENy 4acTb
BELWECTBEHHOr0  4Mcna, BBEAEHHOr0 MNOJIb30BATENEM C
KNaBuaTypbl:

#include <iostream>

using namespace std;

int main() {
double num;
cout << "Vvedite chislo: ";
cin >> num;
int ch = (int) num;
cout << "Tselaya chast chisla: " << ch << endl;
return O;




Npeobpa3zoBaHue TMNOB AAaHHbIX

B C++ pas3nunyaloT ABa BMAA
npeobpa3oBaHNS TUMOB AAHHbIX: ABHOE U

HEABHOE.

HesBHOe npeobpasoBaHue NponucxoaunT
aBTOMa@TM4YeCKU. IDTO BbINOJIHAETCS BO BpeMs
CpaBHEHUS, npucBamBaHMa  WIN  BbIYUCIEHUS

Bblpa>XXeHNA pa3/iMyHbIX TUTMOB.

HaumBbIClULMWA MpuopuTeT nojsiyydaeTr TOT Tun, npwu
KOTOPOM WHMOpMauusa TepsieTca MeHee Bcero. He
CTOUT 3n0ynoTpebndate HesABHbIM rnpeobpa3zoBaHueEM
TUNOB, TaK KaK MOryT BO3HWKHYTb pa3HOro poaa
HenpeaBuAeHHble CUTyauumn,




.“ NMpeobpa3zoBaHue TMNOB AAaHHbIX

fiBHOe npuBeaeHME OCYLLECTBASAETCA C MOMOLLbIO
YKa3aHus LUeneBoro Tmna AaHHbIX (TOro, K KOTOpOMYy

HY>XHO TMNpuUBECTU) B KPYrablXx CKobkax nepen
BbIPAXXEHUNEM: | |

doubles = 2.71;

int t = (int) s;

cout << t << endl; // 2 -
cout << (int) 3.14 << endl; // 3 @
cout << (int) (2.5 +t) << endl; // 4

[lpyBegeHne K uenbiM 4yncnaMm OT BelleCTBEeHHbIX
OCyLUecTBAseTca NyTéM oTbpacbiBaHUA LENON 4YacTu
(He oKpyrneHuem).

S—




.“ NMpeobpa3zoBaHue TMNOB AAaHHbIX

B C++ K TOMYy >e BO3MOXHO MPUBEAEHNE MeXAy
TOrMYECKMM U YNCITIOBbIMU TUMAMMU.

Jltoboe HeHyneBoe 4unucno npuBoauTca K true,
yucno 0 mnn 0.0 — «k false. W, HaobopoT, false
npeobpasyetca B 0, a true — B 1.
bool b = true;

intt = (int) b; L

cout << t << endl: // 1 ~

cout << (int) false << endl; // O

bool n = (bool) 42; // true

bool m = (bool) (5 * 2 - 10); // false | ‘, V
_)‘.

bool k = (bool) 0.43; // true
double num1 = 2 + (double) (k || m); // 3.0




bunbnmnoteka math.h

YT06bl BOCNO/Ib30BATbCA C/IOXHbIMU
MaTeMaTUYECKNMU AENCTBUAMU, HaM
HY>XHO MOAKJ/IIOUYUTb B NporpamMmmy
6MbnmnoTeky, B KOTOPOU N COAEpP>KaTbCH
3TN PYHKLUMN, @ UMEHHO:

#include<math.h>




4‘ bubnamnoreka math.h

PaccMoTpuM, Kakme yHKLUUM coaepXaTcs B 3ToN 6ubnuotekw.
“»abs — 3To MoAy/ib, BO3BpaLlaEeT NOJIOXUTENIbHOE YMCIO0
“»acos (XXX)- apKKOCUHYC
“asin (sss) — apKCUHYC
“atan (poiy) — apKTaHreHc
% Cos (sgrgrg) — KOCUHYC
“Random- BbIBOA C/Ty4YanHbIX Yyncen
»exXp — 3KCMNOHEeHTa
“log (56) — HaTypalbHbIN norapnpm
#+log10 (45,755) — 3710 Nnorapudm No OCHOBAHWIO AECATH.
“»powW(XX,yyy)- BO3BeeHNEe B CTEMNeHb
“»sin — CUHYC
s»tan — TaHreHc




bubnnoreka cmath

mmmmm_m_

Bo3BpallaeT abCcontoTHYO BENMUYNHY (MOAYAb) LEoro Yymcna

AdPKKOCUHYC

_ apiouyc

okpvIresne o bnmxanwero 6onblIEro Leaoro Ymcna

cos [

rmnepbonnyeckuin KOCUHYC
BblHMUC/NNIEHNE IKCMNOHEHTbI

abconTHag BennyurHa (415 YMCen C nnaBarollent TOYKON)

okpyrnerne Ao 6amxanwero MeHbLWero Leaoro yncna

BbIYNCSIEHUE OCTaTKa OT JeNeHs Haueno ansg ymcen c
nJaBatoLWLEN TOUYKOWN

HaTypasbHbIX forapudom

oglo0 norapudm no ocHosaHuo 10

I CE I pesynbTaT BO3BEAEHUSA X B CTENEHb Y, XY
_M

rmnepodonmMyeckumn CMHyC
KBagpaTHbI KOPEHb
TaHreHc
rMnepdonmMyeckuin TaHreHc




Takxe B C++ A0CTYNHbl ABe KOHCTAHThI:
UACNO <«MNU>» WU 4Yucno <«e» (oCHoBaHue
SKCNOHEeHUMaNnbHON MYHKUMN WUIN  4YUCNO

Hennepa). NNX MOXHO MONYy4YUTb C MNOMOLLbIO
KOHCTAHT

M_PIl v M_E




Ecnu ropa He nget Kk Maromety, To MaromeT naeT K
rope.

YCnoBHbIU onepaTop

[Tonget HanpaBo —NeCHb

3aBoauT
HaneBo —cKka3Ky roBopur...




4‘ YcnoBHbIW onepaTop

YcrosHbiU onepamop if ncnonb3yetcsa ang
Pa3BETBIEHUA NpoLECcca BbIYUCNEHUN HA ABa
HanpaBreHus.

dopmaT oneparopa:

If (BbIpaxxeHne) onepartop 1;
[else onepaTop 2;] ¢

Betenenune

CTpyKTypHasi cxema oneparopa




d‘ YCrnoBHbIN onepaTop

+» CHavana BbIYUCISIETCH BbIpaXXeHUe, KOTopoe
MOXET UMETbL apUPMETUYECKUN TUM UNU TUM
ykasaTens.

+» Ecnun oHO He paBHO HyIO, BbINONMHAETCA NepBbIN
onepartop, wWHaye — BTOpoW. [locne aToOro
ynpaBrneHne nepenaeTtca Ha  onepartop,
cnenyrownin 3a YCNOoBHbIM.




d‘ YCrnoBHbIN onepaTop

< OpHa n3 BeTBen MOXeT OTCYTCTBOBATb.

+» Ecnun B kKakon-nmbo BeTBU TPebyeTCs BLIMOMHUTL
HECKOJTbKO Oneparopos, X Heobxoanmo
3aKMo4YnTb B OroK. briok MOXeT cogepxaTb
nobble oneparopbl, B TOM YMCEe ONMUCaHUA U
Opyrve ycrnoBHble onepaTopbl.




o YcnoBHbIU onepaTop

3HaKN CpaBHeEHU4:

PAaBHO

= He paBHO
MeHbllEe, YEM
bonblue, yem
MeHbLLlEe NI PaBHO
6onbLUe NN paBHO

V. NV A




o YcnoBHbIU onepaTop

[IlporpaMmma:

//Mnowanb TpeyrosbHUKa

#include <iostream.h>

#include <math.h>

main()

{float a,b,c,P,S;

Cout<<”\na="; cin>>a;

Cout<<”\nb="; cin>>b;

Cout<<”\nc="; cin>>c;

If (>0 && b>0 && c>0 && a+b>c & & a+c>b && b+c>a)

{
P=(a+b+c)/2;
S=sqrt(P*(P-a)*(P-b)*(P-c)),
Cout<<”\nlMnowaab TpeyronbHnUKa="<<S;
b

else cout (<<”\n HeBepHble NCxoaHble AAHHbIE.);




YcnoBHbIN onepaTtop

TYPUCTbI BbILWIN U3 Neca Ha Lwocce
Henoaasieky oT KUIOMeTpoBOro crosiba ¢
OTMEeTKOM A KM U pelinnum nonuTn Ha
61>Kanwyto aBTo6yCHYIO OCTaHOBKY.
[TocMOTpeB Ha nJjlaH MeCTHOCTH,
PYKOBOAUTENb FPynnbl cka3as, 4YTo
aBTOOYyCHble OCTAaHOBKW pPacnoslIoXeHbl Ha
knnometpe B n Ha kunometpe C. Kyaa
crnenyetT nouTmn Typuctam?




YcnoBHbIN onepaTtop

< 1aHbl TPpU AENCTBUTESIbHbIX
yncna a, b, c. Hantum
HanbonbLlee U3 HUX.







Ucnonb3oBaHue onepatopa SWITCH

MHCTpYKUMS MHOXeCTBEHHOro Bbibopa
switch no3BoNsAeT BbINOMHATL Pa3/IMYHbIE
4aCTW NporpamMmbl B 3aBUCUMOCTUN OT TOTO,

Kakoe 3Ha4yeHune byaet
MMEeTb HeKoTopas
LenovyncrieHHas
nepemMeHHomn (eé
Ha3bIBAOT «rMnepeMeHHOU-
nepeksyaTenem», a
«switch» ¢ aHrnmnckoro
nepeBoANTCH KaK pa3 Kak
«repeknyartenb»).




Ucnonb3oBaHue onepatopa SWITCH

OnepaTtop switch cocTtonT U3 ABYX 4YacTteun.

[lepBas 4acTb onepaTopa switch
npeacrasnder cobom ycnosue, KOToOpoe
NOSIBNSETCA MNOCSe  KJ/HYeBOro CJ10Ba
switch.

BTopass 4acTtb  npeacraensdetr  cobowu
BO3MOXHbIe BapuaHThbl COOTBETCTBUA.
Korga nporpamMMa BCTpedyaeT onepatop
switch, oHa cHayana wuccneanyeT ycioBsue,
a 3aTeM NbiTaeTCH HaUTWU cpeau
BO3MOXHbIX BapuaHTOB TOT, KOTOPbIA
COOTBETCTBYET YCJIOBUIO.




Ucnonb3oBaHue onepatopa SWITCH

CxeMa UHCTPYKUMU TaKOBa:
switch (nepexirouamenv) <{
case 3HadeHwuel:
MHCTPpYKUMAl;
break;
case 3HayeHune2:
MHCTPYKUUAZ;
break;

default:
MHCTPYKLUUA_MO_YMOJTYAHUIO;

AN
J



Ncnonb3oBaHue onepatopa SWITCH

PaccMOTpKMM BCe 3/1EMEHTbI onepaTopa:

lnepekn4yaTtenb — 3TO Ueo4YncneHHasa
nepeMeHHas UIun Bblpa)XeHune gatollee
LeNI0OYNCNEHHbIN pe3ynbTarT;




Ucnonb3oBaHue onepatopa SWITCH

3Ha4YeHuel, 3Ha4yeHuMe2, .. — 23TO
LENOYNCNIEHHbIE NUTEpasnbl, C KOTOPbIMU
byper CpaBHMBATbCH 3Ha4yeHune
nepeksoyaTens.

Ecnn nepeknto4yaTtenb paseH 3Ha4YeHUION,
TO nporpamma 6yaeT BbIMOJIHATLECA CO
CTPOKW, cneaymwouwen 3a case 3HavyeHueN:
n no obnumxauwero BCTpeyeHHOro break,

nmbo ao koHua 6noka switch (ecnn break
He BCTPeTUuTCs);




. Ucnonb3oBaHue onepatopa SWITCH

Echn nporpamMma HaxoAuUT COOTBETCTBUE,
BbIMNOJIHAKTCA YKa3aHHble OnepaTopbl.

Ecnu >Ke HM 0AUNH N3 yKa3aHHbIX
BapMaHTOB HEe COOTBETCTBYET YC/1I0BUIO, TO
BbiNo/IHAeTCA BapunaHT default.

ObpaTtuTte BHMMaHME Ha UCMNOJIb30BaHU
onepatopa break B KaXA0M BapuaHTEY
® . |
\

npeabiayLwien nporpamMmmel.
/t

-
-




Mcnonb3oBaHue onepatopa SWITCH

Oka3biBaeTcd, ecnn C++ BCTpe4dyaeT BapuaHT,
COOTBETCTBYHOLLUN YCNOBUIO onepaTtopa switch, To
OH noapa3yMeBaeT, 4YTO BCe nocneayowme
BapMaHTbl TOXe COOTBETCTBYIOT YC/TOBMUIO.




‘ Ucnonb3oBaHue onepatopa SWITCH

OnepaTtop break yka3sbiBaeT C++ 3aBeplunTb
Tekywmum onepatop switch ©”  npooomKNTb
BbINOJIHEHME MpOorpamMmbl C MNeEpPBOro onepaTtopa,
creaywwero 3a onepartopoM  switch. Ecnu
yaanutb onepatopbl break wn3 nporpamMmmbl, TO
nporpamMmMa BblBeAeT He ToJibKO TpebyeMoe
coobweHmne, HO Wn coobweHne ana  BceX
nocsieayrowmnx BapmaHToB (MOTOMY 4YTO ecsinm OAUH
BapMaHT 4BNASeTCd  UCTUHHbBIM, TO WU  BCe
nocneaywume BapuaHThbI B C++

PAaCCMaTPUBAOTCA KaK UCTUHHbIE)

i _

-

—




.“ NMcnonb3oBaHue onepatopa SWITCH

Takoe noBeaeHMe MnporpamMMbl MOXHO
ncnonb3oBaTtb BO 6naro. Hanpumep, MOXHO
DAa3MEeCTUTb HECKONIbKO noAapsn MUAYLMX
METOK C pa3HbIMU NIUTEpPanaMun, 4S9 KOTOPbIX
6yaeT BbINOJIHATLCA OAMH N TOT XE KOA:




Ncnonb3oBaHue onepatopa SWITCH

switch(ans) {
case 'I':
case 'n':
case 'Y":
case 'y’
cout << "[Ipomomxkaem nporpammy"’;
case 'H':
case 'H':
case 'N':
case n':
cout << "OcTaHaBIUBaEM IIPOTpaMMy;
break;
default:
cout << "BrI BBeJIM HETTOIAXOIAIIINN CUMBOJ ',

\»

—{~




Ucnonb3oBaHue onepatopa SWITCH

default: — 3T0 MeTKa MHCTPYKLUMNKN NOCE KOTOPOU
6yayT BbINOMHATLCA B TOM C/lyyae, eC/in BbllUe HU
O4HO n3 3HauYeHnUuN He COBMano C
nepekstoyartenem. MeTKa default —
Heobda3aTenbHasa: MOXHO €é He BkAKYaTb B 6/10K
switch MeToKk wunM He BbINOJIHATbL MNOCNe Heé
HUKaKUX KOMaHA;

MHCTPYKUMAN — npoctas wWIn cocTaBHas
MHCTPYKUMA. [IpnTtoM B  c/lydae COCTaBHOM
HECKO/NbKO KOMaHA He oba3aTenbHO 06beaAnHSATb B
6/10K, MOXXHO MX NPOCTO HaNuMcaTb APYr 3a APYroMm
pa3gensast ¢ noMouwbio «;» (M HaAuyMHasad HOBblE
CTPOKM Ana ynob6crea).




.“ NMcnonb3oBaHue onepatopa SWITCH

Ecin  Mbl  3ax0TUM KakK-TO OMNOBECTUTb
nosib3oBaTesis 0 TOM, YTO OH BBE&S HenoaxoAsLunin
CUMBOJ1, TO nNpuroantcs Mmetka default:

switch(ans) {
case 'N1':
cout << "[Mpoao/mkaeM nporpammy";
break;
case 'H':
cout << "OcTaHaBniMBaeM nporpamMmy";
break;

default:
cout << "Bbl BBENU HenoaxoadaWwmmn cnMmBon";




d‘ Mcnonb3oBaHue onepatopa SWITCH

BbiBO/J C/TOBECHOINO ONMCAHUSA OLLIEHKM, OCHOBbIBAsAICb Ha TEKYLLEN OLEHKE
yYyeHunkKa

#include <iostream.h>
int main()
{
int grade;
cout << "BBeguTte oueHky" << endl;
cin >> grade;
switch (grade)

{ case 5: cout << "lMo3apaBnsiem, Bbl NOAYUYUNUN NATL" << endl;
break;

case 4: cout << "Xopouwo, y Bac xopouwo" << endl; break;

case 3: cout << "¥Y Bac BCero unb yA0BAETBOPUTENbHO" <<
endl; break;

case 2: cout << "lnoxo, y Bac agponka" << endl; break;
default: cout << "YxacHo! Yunte nyduwe!" << endl; break;

¥




. Ucnonb3oBaHue onepatopa SWITCH

Switch no3Bonser TONMbKO CpaBHMBATH
nepekstoyaTenb C KOHKPETHbIMU 3HAYEHUSAMU, HO HE
No3BOJISAET AJI9 KaKOW-TO U3 BETOK 3a4aTb yC/1I0BME B
BUAE Llenoro Ananas3oHa 3HaYeHNN C
NCMOJ/1b30BaHMNEM onepaTopoB CpaBHEHMUS
(HanpuMep, C NCNOJIb30BAHNEM CTPOrMX HEPABEHCTB
N NTIOTMYECKUX OMEPATOPOB «KU» UN KUNTN>»).,

B KauecTtBe nepexknryartend MOryTt BbICTYIMNATb
TOJ1IbKO LLEJTIOYUNCTIEHHDbIE NnepeEMEHHbLIE UIn
Bblpa>XE€HWMH4.




Linknbl B C++

=" Capyroi cropors, ui e

MOXXEM UTHOPMPOBaTb
9PPEKTUBHOCTb




CyllecTByeT ABa TMNa LUUKJIOB: TUNA
«MOKa» U TUMa «n-pas3».

[lepBbI TUN «MNOKa» npeagHa3HayeH A4
NOBTOPEHUSA HEKOTOPbLIX AEUCTBUN A0 TeX
nop, NOKa BbIMOJIHAETCH HEKOTOpoOe
ycnoBue.,

BTopon TN «n-pa3» npeaHasHa4deH Ang
NOBTOPEHUSA HEKOTOPbLIX AEUCTBUN 3apaHee
M3BECTHOE KOJINYeCcTBO pas.




‘@) Liukn TMna «n-pas» (onepatop for)

OnepaTop for coaepXxXuT Tpu napameTpa.
< [NepBbIN Ha3bIBaeTCa MHULUMANN3ALNEN,
< BTOpPOW — YyC/1I0BMEM MOBTOPEHUS,
% TpeTum — nTtepauumen.
for (MHMUMann3aumnda,; ycnosue; ntepaumnsa)

1

//Teno uukna, T. e. AEUCTBUS
noBTOpsieMble LMKINYHO

»




. Limkn TMna «n-pa3>» (onepartop for)

B nepBoM napamerpe 06bl4HO BbIOMpatoT
KaKyl-TO nepeMeHHY, C MOMOLLbIO KOTOPOW
byper NoACYMNTbIBATbLCS KOJIMYECTBO
NOBTOPEHUNN LKA, Eé Ha3bIBAKOT
cyetynkoMm. CUETuMmKy 3a4al0T HeKoTopoe
HayanbHOe 3HayeHue (yKa3bliBalT, HaudMHag
C KaKoro 3Ha4yeHuns oH 6yaeT U3MeHATbCS).




¢ LUukn TMna «n-pa3» (onepartop for)

+» Bo BTOpOM nmapameTpe
yKa3bIBalOT HEKOTOpOE
orpaHunyeHune Ha
CYETUYMK (YKa3bIBAIOT,
00 KAaKOoro 3HayeHus oH
OyneT N3MeHATbCA).




.“ Limkn TMna «n-pa3» (onepartop for)

B TpeTbeM napamMmeTpe
yKa3blBaloT Bblpa>XeHune,
M3MEHSAIoLWEee CYETYMK Mnocne
KaXXaoro lwara LMKa.
O6bIYHO 3TO UHKPEMEHT WUun
NEKPEMEHT, HO MO>XHO

MCMoJIb30BaTb noboe
BblpaXeHune, rae CYeTUuYunKy
byner NpUCBanBaTbCH

HEKOTOpPOE HOBOE 3HAYEHUE.




.“ Limkn Tmna «n-pa3>» (onepatop for)

[lepeq nepBbIM WAroM UMKIA CUHETUYUKY
npucBanBaeTCs Ha4dasbHoe 3HayeHune
(BbIMOJSIHAETCS MHUUMaNmn3aums). Caye
NPONUCXOAUT NULLb OAHAXAbI.

[lpeacraBiieHHas nporpaMmMa BbIBOAUT HaA 3KPaH

yucsa ot 1 go 100:
for (inti=1;i <= 100; i++)

{

cout << i<<"™

»




.“ Limkn Tmna «n-pa3>» (onepatop for)

Nepen KaxabliM wWwaromMm uukna (HO nocne
MHULMaNn3aumun) npoBepsieTcs yClioBMeE
NOBTOPEHUSA, €CNIM OHO WUCTUHHO, TO B OYepeaHOWM
pa3 BbINOJIHAETCA Teno uukna. [pu 3ToM, Teno
LMKNIA MOXET He BbIMOJHUTLCA HWU pa3sy, €ecnu
ycnoBue 6yaetr J/O0XHbIM B MOMEHT MNEPBON Xe

NpoBepKM.
for (inti=1;1<=100; i++)

{

cout << i<< "™

»




_’ Livkn Tuna «n-pa3s>» (onepatop for)

[locne 3aBeplleHUd KaXXaoro Lwara uukna wm
nepean HadanoM cneayiwouwero (M, 3HaA4YUT, nepea
NPpOBEPKON YCNOBUS MOBTOPEHUS) BbINOJIHAETCH
nTepaumns.

for (inti=1;i<=100; i++)
{

cout << i<< "™

»




4‘ Livkn Tuna «n-pa3s>» (onepatop for)

[lpeacrtaBneHHad nporpamMma BbIBOAUT Ha 3KpaH
ymcna ot 10 ao —10:

for (ints = 10; s > -11; s--)
{

cout << s << "™

y

[lpeacrtaBsieHHad nporpamMMma BbIBOAUT Ha 3KpaH
HEeYETHble Yymncna ot 1 go 33:

for(inti=1;i<=33;i=1i+ 2)
{

cout <<i<< "™
v




.“ Limkn Tmna «n-pa3>» (onepatop for)

[lpencTtaBneHHada nporpamMma BblYUCIUT
CYMMY 3/1EMHTOB (PparMeHTa
nocnenosatenbHoctn 2, 4, 6, 8,... 98, 100.
NTak:

int sum = 0; // Ciopa 6yneM HakanamBaTb
pe3ynbTaT

for (intj = 2; j <= 100; j=j+2) {
sum = sum + j;
by

cout << sum;




.“ Limkn Tmna «n-pa3>» (onepatop for)

[lpeancrtaBneHHass nporpamMMma byaet
BO3BOAUTb YWUCIO W3 nMNepeMeHHOM a B
HaTypasibHYO CTeneHb U3 NepeMeHHoOn n:

double a = 2;

int n = 10;

double res = 1; // Ciooa 6yoem naxaniusamo
pesyiemam

for(inti=1;i<=n; i++){
res = res * a;
by

cout << res;




_’ Livkn Tuna «n-pa3s>» (onepatop for)

[lpencTtaBneHHaqa nporpaMMma BbiBeAEeT Ha
5KkpaH 10 nepBbIX 2/1EMEHTOB
nocnenoBaTenbHOCTU 2n+2, rae n=1, 2, 3...:

for(inti=1;i<11; i++)

{

cout << 2¥ + 2 << " "




4‘ Livkn Tuna «n-pa3s>» (onepatop for)

[lpeacrtaBneHHad nporpaMMa BbiBeAeT Ha
5KkpaH 10 nepBbIX 2/1EMEHTOB
nocnenoBaTenibHOCTM 2a . +3, rae a, =3:

inta = 3;
for (i=1; i<=10;i++)
{

cout << a<<"";
a = 2%+ 3;

»




Llmkn TMna «n-pa3>» (onepatop for)

B oagHOM uukne -~
MOXHO 3ajaBaTb Cpasy -
HEeCKOJIbKO CYETYUKOB.« & ~
[Ip 3TOM  HECKOJIbKO .
BblpaXXeHnn B uUTepauum

M B wHMumManusaumm O o 0
pa3fensioTCs 3anaTbiMu. // > L ) ¢

YcnoBue nNoBTOpEeHUA MOXHO 3a4aBaTh TOJIbKO
OAHO, HO OHO MOXeT OblTb BblpaXxXeHnew,
coaepxalwum cpasy HEeCKOJ/IbKO CYETUUKOB.

Y




4‘ Livkn Tuna «n-pa3s>» (onepatop for)

[lpencTtaBnieHHaqa nporpaMMma BbiBeAET Ha
5KkpaH 10 nepBbIX 2/1EMEHTOB
nocsnenoBaTesibHOCTM 2a_ -2, rae a,=3:

for (int a=3, i=1; i<=10; a=2*a-2, i++)

{

cout << a<<"";

y




_’ Livkn Tuna «n-pa3s>» (onepatop for)

[lpencTtaBsieHHaa nporpaMMma BbiBeAEeT Ha
SKpaH TaKylo nocnenoBaTesibHOCTb
«0-1-4-9-16 -25»:

for (int a=0, b=0; a-b<=10; a++, b--)
{

cout << a*b << "";

y




Jocpo4yHoOe 3aBeplueHue uuKna

(onepaTtop break)

Kak uuMkn TUna <«nokKa» TakK U UMUK TUna
«N-pa3» MOXXHO 3aBepLInUTb AOCPOYHO, €CSiU
BHYTPM Tesla UuUuK/Ia BbI3BaTb oOnepaTtop
break.

[lp >TOM NPOU3OUNAET MOMEHTaJsIbHbIN
BbIXO4 M3 UMKNQ, He byaeT 3aKOH4YeH Aaxe
Tekywmnnm war (1.e. ecnn nocne break
NPUCYTCTBOBA/IN KaKme-ToO eLlé ornepaTopsl,
TO OHM HEe BbIMOJIHATCS).




‘ Jocpo4yHoOe 3aBepllieHMe UWMKna

(onepaTtop break)

B pe3ynbTaTte paboTbl cneaytolero
npuMepa Ha 3KpaH 6yayT BbiBeAEHbl TOJIbKO
ymucna «1 2 3 4 KoHeL»:

for (inta=1; a<=10; a++) {
if(a == 5) {
break;

»

cout << a<<"";

»

cout << "KoHeU";




Jocpo4yHoOe 3aBeplueHue uuKna

(onepaTtop break)

Korpga nporpamMma 6yaeT BbINONHATb LUK/ B
NATbIn pa3(BOMAET B UWUKIT C CYETYMKOM
paBHbIM 5), cpa3y Xxe byaeT npoBepeHO WU
OKa)XeTcd WUCTUHHbLIM YyC/noBUWE MpU KOTOPOM
BbINOJIHUTCA onepaTop break.

OcTaBlladAcsa 4acTb Tesla umkna (BbIBOA Ha
9KpaH) YyXe npou3BoguTcss He byper:
nporpamMma cpasy nepenaer K BbIMOJIHEHUIO
ornepaummn ykasaHHbIX Nnocne unkna v ganee.




‘ Jocpo4yHoOe 3aBepllieHMe UWMKna

(onepaTtop break)

C noMouwbto onepatop break MOXHO npepBaThb
3aBefioMO 6eckoHe4yHbIn uukn. [llpumep (Ha
3KpaH BbiBegetca «100 50 25 126 31 0 » wu
nocsie 3Toro UMK OCTaHOBUTCH):

int s = 100;
while (true) {
cout << s << "
s=s/2;
if(s ==0) {
break;

y
L




‘ Jocpo4yHoOe 3aBepllieHMe UWMKna

(onepaTop break)

OnepaTtop break mMMeeT cMbICn1 BbI3bIBaTb
TOSIbKO MPU HACTYMJIEHUN KAKOro-To YC/0BUSA,

MHaye uukn 6yaer 3aBeplleH [OOCPOYHO Ha
NepBOM >Xe& CBOEM Luare.

int a;
for (a=25; a>0; a--)
{

break;

cout << a<< "™

»

cout << "a=" << a;




Jocpo4yHoOe 3aBeplueHue uuKna

(onepaTtop break)

B npencraBneHHOM Bbille NpuMepe BbiBOAA B
LUMKNe Ha 2KpaH He Npou3onaET HWM pa3y, a Koraa
nepemMeHHass a BbIBeAEeTCs Ha 3KpaH Mnocsie UuKa,
TO OKaXeTcsl, 4YTO e€eé 3HayeHMe HU pa3y He
MEeHS10Cb, T. €. BbiBeAeHo byaeT «a=25» (n Huyero
6onbLie).

O6paTnte BHMMaHME TaKXe Ha TO, 4TO
nepeMeHHasa Oblsla 06bsABNEeHA A0 Haydasna uukna.
Korgpa nepeMeHHas o06bsaBNsSeTcs B napaMeTpax
UMKSIa, TO OHa OKa3blBaeTCd HeAoCTYyNnHOM 3a ero
npeagenaMmn, a B JaHHOM cnydae TpeboBasioCb MHOE
— Y3HaTb Kakoe 3HayeHue byaert y CcUETUMKaA nocne
3aBepLleHns umkna.




Co3pariTe nporpaMMy, BbIBOASILLYIO Ha 3KpaH BCE
yeTbIpEX3HAadHble YMCNa NOCea0BaTENIbHOCTU
1000 1003 1006 1009 1012 1015 ....

Co3ganTte nporpaMMmy, BbIBOASILLYIO HA SKpaH
nepeble 55 anemMeHTOB NocnenoBaTtenbHocTn 1 3 5
/7911131517 ...

Co3panTe nporpaMMmy, BbIBOASLLYO Ha 3KpaH Bce
HeoTpuuUaTesibHble 3/1EMEHTDI
nocneposatenbHoctTn 90 85 80 75 70 65 60 ....

Co3ganTte nporpaMMy, BbIBOASILLYIO Ha SKpaH
nepeble 20 anieMeHTOB NocnenoBaTenibHOCTN 2 4 8
16 32 64 128 ...




< BblBeguTe Ha 3KpaH BCe UJ1eHbl
nocnenoBaTesibHOCTU 2a_ -1, rae a,=2, KOTopble
MeHbLle 10000.

% BbiBeanTe Ha 3KpaH BCe ABY3Ha4Hble Y/1eHbl
nocneposatenibHoCTU 2a_ . +200, rae a, = -166.

<% Co3gaunTte nporpaMmmy, BbluMcngaowyo dakropuan
HaTypaJZIbHOro 4Yncna n, KOTopoe noJib3oBaTesNb
BBEAET C KnaBuaTyphbl.




BbiBeAUTE Ha 3KpPaH BCE MOJIOXUTESbHbIE
AENUTENN HATYpPasibHOIro 4Yncna, BBEAEHHOIO
NoJIb30BATENIEM C KN1laBMATYpbl.

[lpoBepbTe, SBNSAETCA /M BBeAEHHOE
nonb3oBatesneM C KnaBuaTypbl HaTypasibHOE
YNCNO — MNpPOCTbIM. [locTapanTeCcb He BbIMOJIHATb
ANWIHUX aenctenun (HanpuMmep, Mnocsie Toro, Kak
Bbl HawnuM XxXoTa O6bl OAMH HeTpuBMAsbHbIN
nenntenb YyXe HCHO, 4YTO 4YMUCNO0 COCTaBHOE WU
NpoBEepPKY MpoAo/IXXaTb HE HYXHO). TakxXe yuytuTe,
YTO HAMMEHbLWWUN AenunTeNnb HaTypasZibHOro 4yucna
n, ecanm oH Boobwe wuMeeTcs, o0643aTeNbHO
pacnonaraeTtcs B oTpeske [2; Vn].




[ns BBEAEHHOro NOSIb30OBATENIEM C KJSIaBUaTYypPbl
HaTypaZibHOro 4Yncaa nocymTamTe CyMMy BCEX €ro

undp (3apaHee He U3BECTHO CKOJIbKO undp ébyaet
B uncne).




[Tonb30BaTesib BBOAUT C KNaBUaTypbl
nocnenoBaTe/IbHOCTb HEHYMEBbLIX LiesiblX
yncen. lNporpamma A0/1XKHA BbIBECTU Ha
9KpaH MakcuMMalsibHbIM U MUHUMATbHbIW
3/1EMEHTbI NnocsieaoBaTelbHOCTU Ccpasy
rnocne Toro, Kak rnosnb3oBaTesnb BBeeT O
(T.e. 3apaHee AJIMHa nocsieaoBaTe/lbHOCTU
Hen3BecCTHa).




[Tonp30Baresib BBOAUT C KJIaBUATYPhI
apu(PMETHIECCKUN MPUMEP B TaKOM (hopmare «2+3.5»
i «3.14*8», mporpamma JI0/KHA BBIYMCIWTH U
BBIBECTH IIPABUJILHBIM OTBET Ha SKpaH. B npumepe
HOJKHBI  OBITh JIONYCTUMBI OIIEpPALlMd  CJIOXKCHUS,
YMHOXCHUS, BBIYMTAHMSA, JCJICHUA (C OCTATKOM).
[Tocne BBIBOJIA OTBETA NPOrpaMma J0JKHA CIIPOCUTH
OJb30BaTeIs, TpeOyeTca JIM PeIIuTh  APyTrou
nmpuMep? Ecim 1moJib30BaTesib BBEAET «y» IIporpamMmma
NOJDKHA ~ 3aIlyCTUTbCA  MOBTOPHO,  HWHA4Ye  —
3aBEPIIUTHCS.




_&‘ Limkn Tuna «noka» (oneparop while)

OnepaTtop while noBTopsaeT yka3aHHble
NenucTBus A0 TexX Mnop, Moka ero napaMmerp
nMeeT UCTUHHOEe 3Ha4yeHue.

HanpuMmep, Takou LUK BbINOJHUTCA 4 pa3a,
a Ha 3KpaH 6byaeT BbiBeAeHO «1 2 3 4 »:

inti =1;
while (i < 5)
{
++;
cout << i<< "™

»




Lilmkn Tuna «noka>» (onepartop while)

TakoWM UMK He BbIMOJIHUTCSA HU pas3y U
Ha 3KpaH HUYEro He BbIBEAETCA:

inti=1;
while (i < 0)
{
i++;
cout <<i<< "™




Lilmkn Tuna «noka>» (onepartop while)

Takon umkn 6yaeT BbIMOJIHATLCS
6ecKkOHe4YHO, a Ha 2KpaH BbiBeaeTCs
«1234567..»:

inti =1;
while (true)

{
I++;
cout << i<< "™

y




_&‘ Llmkn TMna «noka>» (onepartop while)

YcnoBue, onpepenswowee éyaeT v LUK
NOBTOPATCS CHOBA, NpoOBepseTcs nepen
Ka)>XAbIM LLAroM UukKia, B TOM yncne nepen

CaMbiM TMepBbIM.

Takmnm obpa3oMm npomcxoum
rnpearpoBepka yCcnoBus.




d‘ LUnkn Tuna «noka» (onepartop do...while)

bbiBAaeT UMKA TUMA <«NOKa» C
NOCTNpOBEpPKON YycnoBus. Ona ero 3anmcu
MCMOJIb3yeTCs KOHCTPYKUUS U3 onepaTtopoB
do...while.

Takon UMK BbIMNOAHUTCA 4 pa3a, a Ha
SKpaH 6yaeTt BbiBeAeHO «2 34 5 »:

inti =1;
do {

I+

cout <<i<< "™
¥ while (i < 5);




®PLvkn TMNa «noka>» (onepaTtop do...while)

Takou UMK BbINONMHUTCA 1 pa3, a Ha 3KpaH
6yneTt BbiBEAEHO «2 »:

inti =1;
do {

++;

cout <<i<< "™
¥ while (i < 0);




‘Ll,mm TMNa «noka» (onepatop do...while)

Teno uyukna do...while
BbINOJIHAETCA MO KpauHeu

Mepe OAMH pa3. ITOoT Ny
onepartop yO06HO )
MCMNOJIb30BaTh, Korga

HeKoTopoe JencTteBme B :
nporpamMme HYXKHO \ 3 45
BbIMNOJIHNTb MO KpaunHeu 7 4 B
Mepe eaunHOXAbl, HO MNpw AEERT R
HEKOTOPbIX YCOBUAX

NpMAETCA nNOBTOPATbL €ro
MHOIOKpaTHO.




B amMepukaHCKOM  apMuUm  cUYUTaETCH
HecyacTIMBbIM 4yunucno 13, a B SAnoHckon — 4.
lepen  MeXAYHapoAHbIMMU  YYEHUSIMMU lwTab
DOCCMNCKON apMuUU peLlunn UCKNKYUTbL HOoMepa
6oeBon TexHWKK, coaepxawme ydmucna 4 vnm 13
(Hanpumep, 40123, 13313, 12345 wnn 13040),
4yTOObl HE CMYLWATb MHOCTPAHHbLIX Konner. Ecnn B
pacnopsaxeHun apmmnm mmeetca 100 TbiCc. eanHuUL
6oeBon TEXHUKU N Kaxaas boeBas MallMHa MMeeT
HoMep oT 00001 pmo 99999, TO CKONIbLKO BCero
HOMepOB MPUAETCH UCKIOUYNTL?













