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JNlabopaTopHa po6oTta Ne1
NMpuHUMnNn cTBOpEeHs nporpam Ha moBi C++

Meta po6oTH: OTpUMATH HABUYKH CTBOPEHHS Mporpam Ha MoBi C++.

1.1. TeopeTnyHi BigoMocTi

CTpykTypa nporpamm

[Iporpama Ha MoBI C++ € OJIOYHO-CTPYKTYpOBAaHOIO Ta, K MPAaBHUJIO, MICTUTh
neskui HaOlp QyHKUiIN. DyHxyis — 1€ IMEHOBaHA 4YaCTHWHA MPOTPaMH, 0 SKOL
MOKHa 3BepTaTtucsi 3 ii IHIIMX YaCTUH MUISXOM BKa3aHHA IMEHI, HalpuKJa,
SimpleFunc(5, 1.9). V nanomy Bunanky ¢ynkmis mae im’st SimpleFunc, skii
NepelaeThCs JBa YUCIOBUX MapaMeTpa.

[lutanHs  CTBOpPEHHS Ta  BUKOPHUCTAHHS  (QYHKIIA  OUIBII  JOKJIAJHO
PO3MIISAAIOTHCS Y JJabopaTopHii po6oTi Ne 3.

Koxxna nporpama Ha MoBi C++ y CBOEMY CKIIaJli IOBUHHA MATH 20J06H) (DYHKYIIO
main (). Came 1151 GyHKILIS € TOYATKOBOIO TOYKOIO BXOAY B IIPOTpamy.

Kpim ¢yskiii main () g0 nporpamu Moke BXOJUTH Oy/b-siKa KITbKICTh (YHKIIIH.
Koxna ¢yHKIIS MO BIJHOIIEHHIO 10 1HIIOI € 30BHINIHBOIO. JlJis Toro, mob6
dbyHKIis Oyna mocTymHa, He0OX1aHO, MO0 A0 i1 BUKIMKY TpO Hel OyJio BiIOMO
KOMITUIATOPY.

OcHoOBHa cTpyKTypa nporpamu Ha MoBi C++ Ma€e HaCTyHUNA BUTJIAL.

[Iporpama OvpexTen
Ha C++

#i pKnoYeHHs MperpoLiecopa
3AroNoBHVX ¢hainnie

OYHKLT

. CKIaO0TECS
rein() / 3 onepaTopie
OnepaTop

OyHKUA ()

OnepaTopn

OyHKUA ()

I— OnepaTopin

Hwx4de HaBe1eHO MIPUKIAAN IBOX MPOCTUX MporpaM Ha MoBi C++.



Ipuxaan 1.1. Ilporpama BuBoay Ha ekpad npusitanus «Hello, world!».
#include <iostream> /I anpekTmnBa npenpouecopa

using namespace std;  // Bknto4ae B nporpamy BU3HAYEHHS
// cTaHOapTHOro NPoOCTopy iMEH

int main() I/ 3aronoBok dyHKLii main()

{ // noyaTok Tina dyHkKuii main()
cout<<"Hello, world! \n"; /lBnBegeHHA pagka Ha ekpaH
cin.get(); /] ouvikyeTbCA HaTUCKaHHA Knasiwi <Enter>
return O; // onepaTop NOBEPHEHHSA 3aBepLUye (PYHKLIO

// main()
} //kiHeupb Tina dyHkuii main()

Ipuxaaxg 1.2. IIporpama BBOAY 3 KJaBiaTypM Ta BHBOJAY Ha €KpaH WLiJI0ro
YHCIa

#include <iostream>  // gupekTnuBa npenpouecopa
using namespace std; // Bkrovae B nporpamy BU3HAYEHHS
// cTaHAapTHOro NPOCTOPY iMEH
int main()
{
int a;
cin>>a; /INOTiK BBEOEHHS
cout<<“Bu BBenu ymcno "<<a<<endl|; //noTik BuBeaeHHs
return O; //onepaTop NnoBepHEHHSA 3aBepLuye pyHKuUito main()

}

endl — e MaHimyJIsATOp BUBEACHHS, IO BCTABJSIE Y BUXITHUN TOTIK CHMBOJI
nepexoay (“/n’’) Ha HOBUH PSIOK.

3acobu BBeaeHHA/BUBeaEHHSA

[lpu 3amycky mnporpamu Ha MoBi C++ aBTOMATHYHO CTBOPIOETHCS JICKLIbKA
CTaHJApTHUX IMOTOKIB, a caMe, HACTyMHHMX: CiN (CTaHZApTHUH TOTIK BBOIY 3
KJaBiaTypbl), COUl (cTaHIapTHUU TIOTIK BHUBOJMY Ha eKkpaH). IcHye e 2
CTaHJApTHHUX TMOTOKKU Cerr Ta Clog, 1m0 mpu3HaveHi A BHBOLY MOMUIOK. J[ist
TOTO MO0 3KOPUCTYBATUCS MOTOKAMH, JOCTATHBHO MIAKIIOUUTH 3arOJOBHUN (aiii
<iostream> Ta BKa3aTHU CTaHJAPTHUI MMPOCTIpP IMEH.

#include <iostream>

using namespace std,;

int main()

L
inti;
cout<<"Inputi:";
cin>>i;
cout<<"i =" <<j,



Y HaBeJleHOMY NPUKJIaai BBOJAUTHCS YHCJIO, a IMICIS [IbOIO BOHO BHUBOIMTHCS Ha
CKpaH.

[ToToku € 3acoboM BBOAY/BMBOAY MOBHM IporpamyBaHHs C++. Biibll qoknaaHo
MOKJIMBOCTI iX BUKOPHCTaHHS OyAyTb pO3risigaTHCs y JabopaTopHiid poOOoTi
Ne 5 ta y kypci IlporpammyBanns. O0’exkTHO-opieHTOBaHuMil miaxia. Kpim
MOTOKIB 11 BBOAY/BMBOJY 1HQOpMaLii MOXXHA BHUKOPHUCTOBYBATH TaKOX
¢yukuiii moBu C, 30kpema dynkuiro printf() Ta scanf(). binem moknamHo 1Ml
3aco0U TakoXX OyJyTh pO3TIsiaTucs y 1abopatopHiii po6oTi Ne 5.

ETanun CTBOpPeHHA BUKOHYBAHOro Koay nporpamMmm

st Toro mo6 3a0e3neunTy MEepeTBOPEHHsS MPOorpaMHoOro koay Ha moBi C++ y
BUKOHYBaHUM (pailsl, mOTp1OHO BUKOHATH HACTYTIHI [Ii.

1. 3xopucTaBIIUCh TEKCTOBUM PEAAKTOPOM, HAmucaTH mporpamy i 30epertu ii y
¢aiini Ha nucky. Leit ¢daiin MicTUTh BUXIAHUI KO/ MPOrpamu.

2. CKOMITUTIOBATHA BUXI1JTHUN KOJI.

Le#t mpouec € nBomaroBuM. 30Kkpema, Mpy KOMITsUTiii mporpamMu Ha MoBi C++
CIIOYATKy BHUKOHYETHCS TMPENPOLIECUHT, a IICAsS I[bOr0 — KOMIUIAIIS B
00’ €KTHHH KO,

3.3B’s3atu 00 ’€KTHUH KOJ OCHOBHOi mporpamu (OTpUMaHM B mpoleci
KOMITUIALIT) 3  JOJATKOBUM  OO’€KTHUM  KOojoMm  Oi0iioTeuHux  Ta/abo
KOPHCTYBallbKUX (YHKIIH 1, TAKKM YHHOM, 3KOMIIOHYBATH €JIMHY NIPOTrpaMy.
[TIporpamu C++ 3a3BHYaii BUKOPUCTOBYIOTH 010110TeUH1 (QYHKIIII, IJI SAKUX BXKE
icHye 00’exTHHI Ko, Hanmpukiam, Sin(), cos(), sqrt(), Tomro. ITixg yac KOMITOHOBKH
00’ €KTHUH KOJ TNporpamMu 00 €THYEThCS 3 00 €KTHUMHU KojaMH Oi0J10TCYHHUX
byHKINN, $SKI BUKOPUCTOBYIOTHCS B Iporpami, Ta CTaHAAPTHUM KOJOM
noyaTkoBoro 3aBaHTaxkeHHs. (Kox modaTkoBoro 3aBaHTakeHHs 3a0e3neuye
MOKJIMBICTh BHKJIHMKY GyHKIT main() i3 cepemoBuina omepaiiiiHoi cucremn.) B
pPE3YIbTaTI CTBOPIOETHCS BUKOHYBAaHMUH (haidJl.

Ilepen  OCHOBHOIO  KOMIUIAIIIED  BHUKOHYETHCS  MOMEpenHs  oOpoOka
(mpenporiecwHr) BUXiHOTO Koay. [Ipu 11boMy BCi TUPEKTHBH MpEIpoIiecopa, o
MOYMHAIOTHCS 3 CUMBOJAa #, 0OpOOIOIOTHCS OJHAKOBO, & CaMe 3aMiCTh camoi
JUPEKTUBA B TPOTPAMHHA  KOJT BCTaBISETHCS KOHTEHT  BIAMOBIAHOTO
3aroyioBHOTO (haitnmy. 3aronoBHI (aiimu 3a3BUYail MICTATH HEOOXITHI OMHCHU
016mioTeuHnx (DyHKIIH, 3MIHHUX Ta CTPYKTyp nanux. Ko, oTpumanwii micis
BUKOHAHHSI MIPETIPOIIECUHTY, HA3UBAETHCS 0OUHUYEI0 MPAHCAAYII.

[Ipenporiecop — 11e mporpama, sika 0O0poOJisi€e BUXIAHMI KOJ TIEpPel OCHOBHOIO
koMmmusniero. [Ipemporiecop oOpoOsie TUPEKTUBH, IO MOYMHAIOTHCS 3 CUMBOIY
#, Ta 3aIyCKAa€ThCS aBTOMATUYHO Tepe]] KOMIUISIIEI0 TPOTPaMH.

#include <file1>

#include <file2>

#include <filen>
Crnil 3BepHYTH yBary Ha Te, II0 Ha BIJIMIHY BiJ] OUIBIIOCTI KOHCTPYKIIH MOBH
C++, ug aupekTuBa HE 3aBEPUIYETHCS KPAINKOIO 3 KOMOK. BUKOpUCTaHHS Takux



JUPEKTUB TPU3BOAUTH 0 TOrO, IO MPENpOLEcOp MiJCTABIAE Ha MICLHE LUX
JUPEKTUB TEKCTU (pailjIiB y BIAMOBILAHOCTI 3 TUMHM, L0 MEPENIUEH] y AykKKax < ...
>, dkmo iM's Qaitia MICTUTBCS Yy TakuUX JyXKKax, TO NoWyK (aitny Oyxae
MIPOBOJUTHUCS Yy CHELIAIbHOMY KaTajlo3l 3arojJioBHUX (ailmiB (K MpaBuio, Ie
karaior INCLUDE).

JUist migKIIOYeHHS BJIACHOCTBOPEHMX 3arojloBHUX (ailliB iMeHa nux (daiimis
BKa3yIOThCS y MOIBIHHMX Jankax, Hampukiaa, "file.h". Tomi momyk daitny
BEJIEThCS Y MOTOYHOMY KaTajlo3l aKTUBHOIO JIUCKY. SIKIIO MOUIYK HE J03BOJIMB
3HAUTH MOTPIOHMHN (aiiil, MOUIYK MPOJIOBKYETHCS Y CTaHIAPTHOMY KaTano3l JJIs
3aroJIOBHUX (haiJiB.

Hesiki peanizauii moBu C++, Taki sk, Hanpukiaa, Microsoft Visual C++, Borland
C++ peani3oBaHi y BUTJIS/1 IHTETPOBAHUX CEPEOBUIL PO3POOKH, IO AO3BOJIAIOTH
BUKOHYBAaTH BCl BHILIEONUCAHI €Talnyd CTBOPEHHS BUKOHYBaHOTo (haiiny B
aBToMaTU4YHOMY pexkumi. [Hun peamizanii, Taki sk AT&T C++ a6o GNU C++ s
onepauiiHux cucreM Unix Ta Linux, J03BOJISIOTh BUKOHYBAaTH TUIBKH €TalH
KOMIUIAIIT Ta KOMIOHOBKM, a KOMaHIud B IUX peaii3alisX BBOJSATHCA B
KOMaHIHOMY DPSAKY cucTeMH. B Takux Bumajakax Juisi CTBOPEHHS 1 Moaudikarii
BUXIZTHOTO KOJY MOXHA BHUKOPUCTOBYBAaTH OyIb-SIKMI JOCTYNHUN TEKCTOBUUI
penakrop (Hanpukian, B Unix MOKHA BUKOPHCTOBYBATH peaakTopu Vi, ed, emacs).
[Ipy HEOOXIAHOCTI KOMIUIATOP MOKHA 3alyCKaTH B KOMaHAHOMY DPSAKY
onepaiuiinoi cuctemu Windows. Hampuknaza, komningarop Borland Builder C++

MO>KHA 3aIyCTUTH B KOMaHAHOMY PSAKY HACTYITHUM YAHOM.
bcc32 unitl.cpp

a xommusgtop Visual Studio

mc unitl.cpp

VY Oyn-skoMy BHITQJIKY, Il OTPUMAaHHS JIOBIJIKOBOI 1H(OpMAIlii 111010 MapaMeTpiB
KOMAaH/IHOTO PsAKa KOMIILIATOPAa MOKHO 3KOPHCTATUCh TTapameTpoM /? abo —h.
KO KOMMUIALIS TNpOWIIA YCHIIIHO, OyJe CTBOPEHO BUKOHYBaHUN (haii
unitl.exe.

Onepaduii i Bupasu B C++

Bupaz — 1ie mocniloBHICTh 3HAKIB OMEpalliii, onmepaHaiB 1 KPyriux JYy»kKOK, IO
3ala€  OOYMCIIOBATPHUN TIPOLIEC 3HAXO/HKCHHsS pe3yJabTaTy IEBHOTO THILY.
Hatinpocmiwium eupazom € KOHCTaHTa, 3MiHHA 200 BUKIMK (QYHKIIII.

Onepayii 1 Bupazu MoBu C++ H03BOJISIOTH 3aJaTH TICBHY ITOCIITOBHICTD JiH.
Ilpocmi eupa3u MICTATH CUMBOJ omeparii Ta omepanau. [IpukiamomM mpocToro
BHpa3y 3 OiHapHOIO OTIEpalli€lo € BiqHIMaHHA: 3.4 — X.

Onepano siBIsie cOOOI0 eleMEeHT-ydacHUK omepartii. OnepangaMu MOXyTh OyTH
KOHCMAaHmMu, 3MIHHI, GUKIUKU OYHKYIU 1 6upasu.

V¥ MoBi C++ BU3HAYEHO HACTYIIHI OCHOBHI apu(phMETUUHI Omeparlii.



+, -, *, / — 3HaKW OiHapHux OTepalliii 1oaaBaHHs, BiTHIMAHHS, MHOKCHHS 1
IUIeHHs BIAMNOBIAHO. ICHye nBa BUAM omnepauii IUIEHHS: yirouucenvHe OLIeHHS
(miyieHHs 3 ocTaydero) 1 NUICHHS Oe3 ocmaui (pe3ynbTaT TaKoi omeparlii € aiiicHe
yucio). Tun omepauii AuUIeHs, MO Oyle BUKOPUCTAHO, BHU3HAYAETHCA THUIIOM
OTIepaH/IIB.

JIns miux 4ducesl BU3HA4Y€HA omepalis % — JAUICHHS no mMooyato (3HaXOIKEHHS
ocrtaui BiJ AuleHHs ). Hanpuknazn, 5%2 = 1.

[IpuknaaoM yHapHOI apugmemuunoi onepalii € onepauist 3MiHU 3HAKA YUCad.
Kommninisitop mo imeni onepayii 1 munam onepanoié BU3HAYAE€ MOXKIUBICTD
BUKOHAHHS oOmepalii Ta omepaiii, 1o NOBUHHI OyTM BUKOHaHI. BHKOHaHHS
onepayii 00360/19€ OTPUMATHU PE3YJbTAT MEBHOTO THUITY, IO 3aJEXKHUTh BiJ THUIIIB
3aJIISTHUX ONEPAH/IIB.

Buxaux ¢ynxyii — 11e¢ BAKOPUCTaHHS IMEHI (PYHKII, 32 SKUM y KPYIJIMX JTy’KKax
MICTUTBCSI CIIUCOK apryMEHTIB (MOXJIMBO TMOpoxkHii). [lpuknagom Bupasy 3
BUKJIMKOM (DYHKIIIT MOKe OITH HACTYITHHUM.

a*sin (x+k) +b*cos (x-k) pow(2, n+l)-1

CumBon = o3Hayae OIHApHY OIEpalil0 1POCMO20 NPUCBONBAHHS, Y PE3YIbTaTI
BUKOHAHHS SIKOT 3HAYCHHS IIPABOT'O OIEepaHy MPUCBOIOETHCS JIIBOMY OIEpaH/Yy.
[Topsimok oOYMCICHHST BHpa3y BHU3HAYAETHCS PO3TAllyBaHHSAM 3HAKIB OIEpaIlii,
KPYTJIMX AYKOK 1 npiopumemamu BUKOHAHHA omepauiid. Bupasu 13 HailBUIIUM
IPIOPUTETOM OOUHMCITIOIOThCS nepiuMu. [IpiopureTn onepariii moxani B Taos. 1.
Sxio y Bupasi MICTUTBCS ICKIJIbKA Omepariiii 0JHOTO MPIOPUTETY HA TOMY CaMOMY
piBHI, TO iX 00poOKa BHUKOHYETHCS BIAMOBIAHO JO TOPSAKY BUKOHAHHS: 3JliBa
HAIPaBO YU CIpaBa HaJIBO.
Y wmoBi C++ mATPpUMYIOThCS TaKOX JBI YHapHiI omepallli 1HKpEMEHTy Ta
JIEKpeMEeHTy ++ 1 —— i 30UIbIICHHS 1 3MEHIIEHHS Ha OJWHHINO 3HAYCHHS
onepaHia BiANOBiMHO. IX MokHA BKa3yBaTH sK Hepe] OMEPaHAOM, TaK i Mmicis
HBOTO. Y TepHioMy BUMAAKy (++x a00 —-x) 3HAUYCHHS ONEpaHIa X 3MIHIOEThCS
repes Horo BUKOPHCTAHHAM y BHpasi, a y Apyromy (x++ abo x--) — micis Horo
BUKOpHUcTaHHsA. Hanpuknan:
b=bl=3; c=cl=5;a=b+c++; /* b=3; c=5+1=6; a=3+5=8 */
al=bl+ (++cl) ;/* bl=3; cl=5+1=6 ; al=3+6=9 */
<, >, ==, >=, <=, '=— 11¢ CUMBOJIH onepauiﬁ 8IOHOUWLEHHS (MeHme, OlJIbIIIE,
JIOpIBHIOE, OinbIie abo MOPiBHIOE, MEHIIEe a0o MOpPIBHIOE, HE OPIBHIOE), SKi
BUKOPUCTOBYIOTHCS B JIO2IYHUX BUPA3AX,

&, | |, ' — snaku nociunux onepayit «I», «AbBO» 1 «HE;
& |, * <<, >>, ~ — 3HAKU NOPO3PAOHUX NO2TYHUX Oonepayiul, K1 BUKOHYIOTHCA
HaJl OJHOMMEHHMMH OlTaMM MammHHOro ciiosa: «I», «ABO», BuKIIIO4Yaroue
«ABOy, 3cyB BITIBO, 3CYyB BIIPAaBO, IHBEPCis;
?, :— 3HAKW, $SKI BUKOPHCTOBYIOTbCS B VMOBHIU MePHAPHIl onepayii.
Hanpuknan, pesynsraTom Bupazy (a>0) ? a : 0 Oyne 3HaueHHS a, SKIIO
a>0 i HyJbOBE 3HAYCHHSI — B 1HIIOMY BHUIIAJIKY.



* , & — 3HAKU a0pecHUx onepayii.

[ 1 ] — KBagpaTHi AYyXKH BUKOPUCTOBYIOTHCS MpU pOOOTI 3 MacHUBaMHu s
3aJlaHHs PO3MIpIB MAaCUBY 1 JOCTYIy JI0 €JIEMEHTY MacHUBY;

(1) — Iy>XKM BUKOPUCTOBYIOTHCA JIJISl 3MIHU MPIOPUTETY BUKOHAHHS ONepauii y
BHpa3ax 1 IpH BKa3iBL1 apryMEHTIB (PYHKIIH;

3py4HO BUKOPUCTOBYBATH TaKOX HACTYIHI onepayii npuceo8anHs..

*= /= %=, 4=, -=, <<=, >>= &=, A=, | =

BoHu 3acToCOBYIOTBCA UI1 KOMIAKTHOIO 3alllCy Onepamopié Npuceor08aHMHs.
Hanpuknaza, npu BUKOHaHHI JBOX orepaTopiB a=a+b Ta a+=b Oyne oTpumaHo
OJIHAKOBUU pe3yJIbTaT.

Oneparopu 3aKiHUyIOTbCA Kpamkorwo 3 Komoro. IIpocTti omepatopu MoxHa
o0’eHaTH B CKJIaJAeHUN ab0 670Kk 3a JONOMOror (PIrypHUX IYKOK, 332 SKUMH
Kpamnky 3 KOMOIO MOKHa HE CTaBUTH.

Tabnuusa 1. IpiopureTH, NOPAAOK BUKOHAHHA TAa NMPU3HAYeHHMs omepauiil y
MoBi C++

Ipio- 3HaKu HazBu oneparriii [Topsimok
pUTET orepartin BUKOHAHHS
1. : BUOIp eJleMeHTa 32 IMEHEM 371iBa-

-> BUOIp eJIeMEeHTa 3a BKa31BHUKOM HaIpaBo

[ BUOIp eJeMeHTa 3a IHICKCOM

0 BUKIUK (PyHKIT a00 KOHCTPYHOBaHHS

3HAYCHHS

++ OCT(IKCHUM 1THKPEMEHT

-- NOCT(hIKCHUN TIEKPEMEHT
2. sizeof | po3mip onepanga B Oaiitax crpaBa-

++ npediKCHUN IHKPEMEHT HaJIiBO

-- npediKCHUN TEKPEMEHT
~ 1HBepcis (TTOpO3psIHE 3arepeUeHHS )
! JIOT1YHE 3alepeUCHHS

+ YHapHHUM TUTIOC
- yHapHUI MiHYC
& azpeca
new BUJIJICHHSI TIaM'AT1 200 CTBOPEHHS

delete 3BIJIBHEHHS TaM'siTl a00 3HUILEHHS
(iM'st_TWM | IEpPETBOPEHHS TUITY

y)
3. * BUOIp eneMeHTa ™Mo IMEeHi depes | 37iBa-
->* BKa31BHUK HaIpaBo
BUOIp €TIEMEHTY IO BKa3iBHUKY 4epes
BKa31BHUK
4, * MHOKEHHS 3J1iBa-

/ TIIEHHS HaIlpaBo




% ocTaya BiJ OUICHHS WX (IUICHHS
0 MOJTYJIIO)
5. + OJaBaHHS 3J11Ba-
- BITHIMAHHS HaIpaso
6. << 3CYB BIIIBO 371iBa-
>> 3CYB BIIPABO HampaBo
7. < MEHIIIE 3711Ba-
> FhiSiE HaIlpaBo
<= MeHIIe a00 JT0PIBHIOE
>= OubIIe a00 JOPIBHIOE
8. == JIOPIBHIOE 3J1iBa-
I= HE pIBHE HaIpaBo
Q. & nopo3psiaHe [ 3J1iBa-
HaIPaBo
10. A nopo3psnHe Bukiroyaroue AbO 371iBa-
HaIPaBo
11. | nopo3psanae AbO 37iBa-
HaIPaBo
12. && joriune I 3J1iBa-
HaIPaBo
13. | noriune ABO 3J1iBa-
HaIpaBo
14, ?: YMOBHAa Omepartis crpaBa-
HaJIIBO
15. = IIPUCBOIOBAHHS (MPOCTE 1 CKJIAJICHE) | CIpaBa-
*= /=, HaJIIBO
%=,
+=, -=,
&=, "= |=
16. throw | reHeparrisi BUKJIFOUCHHS cripaBa-
HAJIIBO
17. , MIOCJTIIOBHICTh BHpa3iB 3/11Ba-
HaIPaBo

Tunu gaHunx

[Tin munom oanux (data type) po3ymilOTh MHOXKHHY MPHUITYCTUMHUX 3HAYEHBb ITMX
JaHUX 1 MHOXKMHY JIO3BOJICHHX OTepaiiii HajJ HUMH. BogHouac Twm maHWX
BU3HAYA€ 1 PO3Mip MaM'sATi, MO 3aiiMalOTh 3MiHHI 1 KOHCTAaHTH JTaHOTO THITY.
[TaM'siT BUAUTSAETHCS HE JJIS TUITY JTAHKUX, & BUAUISETHCS JJISI PO3MIMIEHHS 3MIHHOT
a00 KOHCTaHTH 3aJ]aHOTO THITY.

Y MoBi C++ BHIUIAIOTE 60y008aHi ma KOpUCmMyeaubKi munu 0aHUXx.

Boyooeani munu - e TdNU, siKi NiATPUMYE MOBa NMPOTPaMyBaHHSI.



Boyoosani munu oOyearomev npocmumu__(0azoeumu) ma nOXIOHUMU, U0
Ymeopwomusca 6i0 0a306ux.

/o npocmux munie iOHOCAMbCA HACMYNHI:

- bool

- 1int

- char

- float

- double

- wchar t(wide character)
- void

Jlo noxionux munie 6i0HOCAMbCA HACHLYNHI

eMacuBu (int a[5])
e BKa3iBHUKH (1nt*a)

IcHye Takox MOpoXkHiN TUIT void (He Ma€e 3HAYCHHS).

[IpocTi TuNM MaroTh HaOlp 3HAYEHB 1 MIPEACTABIICHb, IPUB'I3AHUX 10 APXITEKTYPH
MalllMHU, Ha SIKif TPaLo€e TPAHCIATOP.

YV C++ npocmi munu moxcymo Oymu mooupikosamni 3a 0onomo2orw Kio4o8ux
cie:

- short

- long

- signed

- unsigned

Kpim 60yooeanux munie y mosi C++ icuywoms Kopucmyeauvbki munu, AKi
eumazaiomep NONEPeOHb020 020a0uieHHa. Ak npaeuno, maki munu €
CKla0eHuMu

eCTPYKTypa (struct)
«00'eHaHHS (Union)
eliepepaxyBaHHs (enum)
exyiac (class)

[lepemiunmMo mpocTi TUmM JaHUX (Bl HAWKOPOTIIOTO JO HAWIOBIIOTO 3a
KUTbKicTIO 1HpopMaiii). OCHOBHI XapakTEPUCTHKH THIIB JaHUX MoBH C++
HaBEJICHO Yy TaOIHIIi 2.



bool, char, signed char, unsigned char, short, unsigned
short, int, unsigned int, 1long, unsigned long, float,
double, long double.

Tabnuug 2. XapakTepucTHKH OCHOBHHMX THIIB 1aHuX MoBu C++

Im's TUITY Po3mip nmam'sati, | Jliamazon 3HaueHp s 16-
0aifTiB PO3PSIIHOI apXITEKTYPHU

(16/32-po3psiaHa)

[signed] char 1 -128 127

unsigned char 1 0 255

wchar _t 2 0 65 535

[signed] short [int] 2 -32 768 32 767

unsigned short [int] 2 0 65 535

[signed] int Maimunse ciioBo | -32 768 32 767

unsigned int Marmunne ciioso | 0 65 535

[signed] long [int] 4 -2 147 483 648 | 2 147 483 647

[unsigned] long [int] 4 0 4 294 967 295

float 4 3.4e-38 3.4e38

double 8 1.7e-308 1.7e308

long double 10 3.4e-4932 3.4e4932

3MiHHI 1 KOHCTAHTH I[IJIUX THITIB TaKO MOXYTh OTOJIONTYBATHUCH 32 JIOMTOMOTOIO
moaudikaropiB signed i unsigned (3HakoBe, 6e33HaKoBe). [Ipu BUKOpucTaHHi
MoaudikaropiB short i long A03BOJAETHCA OMycKaTH iM's Tumy int. Tumm 3

MJIaBAIOYOI0 TOYKOIO ab0 JIHCHI TUIHU TPEACTaBlIeHI TphoMa MOIU(DIKAIIIMH, 110
XapaKTepU3yIOTh TOYHICTh MpeacTaBiIeHHs AiiicHuX yncen: £loat — oauHUYHOI

TouHOCTl; double — moaBiiiHOI To4HOCTI; long double — pO3MIMUPEHO]
TOYHOCTI.

JInsi BU3HAUYEHHSI pO3MIPY O0'€KTy mporpaMu B MEBHUX OAUHHULISX (IJIs1 OPOCTUX
TUTIIB — B 0aiiTax), BAKOPUCTOBYETHCS omeparop sizeof:

cout <<sizeof (int);



Jliama3oHM BCIX THUIIB 3MIHHMX (MakCHMajibHI ¥ MiHIMaJbHI 3HAYC€HHS) MOKHA
oJlep>KaTh 3 3arojioBoyHoro Qaiiny climits (B OUIBII paHHIX peamizaiiiax
limits.h).

Joziunuit mun bool

Jloriuni 3MiHHI THITY boOl MOXYTh NpUMATH OJHE 3 ABOX 3HauYcHb: false (xuba)
Ta true (ictuHa). 3a 3aMOBUYYBaHHAM LiiJIoYKceNbHe 3HaueHHs false pisue 0, a true
piBae 1 (B 3arampHOoMy Bunaaky true Bce KpiM 0). Jloriyni 3MiHHI HIMPOKO
BUKOPUCTOBYIOTHCS B OINEpalisX IMOPIBHAHHSA, JIOTIYHHUX OMNEpalisX 1 JIOTTYHUX
BUpa3ax. Po3aMip 3MiHHOI 3aJI€:KUTh BiJ peaiizallii, aje 3BU4aifHO CKajae 2 OanTu.
IIpuknan oroyiomeHHs:

bool reload = false, in_range = true;

Ilpuknao 1.3. Jloziunuit mun bool

bool bl=a==Db //sxkmo a=b, bl=true, inakmie b1=false
bool b=7; [/ b=true

int i=true; /li=1

Tun bool MoOXHA MEPETBOPUTH B TUIT int 1 HABIAKH.

B apudmernyHux 1 JOTIYHUX BUpa3ax JOTIYHI 3MIHHI NEPETBOPIOIOTHCS B WM, 1
HaJ HUMH BUKOHYIOTBHCS OTepallii.

Cumeonvnuii mun char  Maibke 3aBxau 3aiimae 1 Oalt (3HaKOBUI a0o
0e33HaKOBUI - 3ajexuTh B peanizamii). KokHa cuMBOJIbHA KOHCTaHTa

BIJITOB1/Ia€ MEBHOMY YWCI0BOMY 3HaueHHIO (Big 0 mo 255) y BiAMOBIAHOCTI 10
taosmm ASCIL.

Ilpuknao 1.4.1 Tun char
char c;
cin >>c;

CHUMBOJIBHI THIH € 1HTErpaIbHUMU. J[0 HUX MOJKHA 3aCTOCYBaTH apupMeTH4HI U
JIOT14HI omeparliii, B HUX MO>KHA 30€epiraTu 4YuCiIOBl 3HAYEHHS.

[Tpu BUKOpHUCTAHHI JIOTIYHUX T4 CAMBOJIBHUX 3HAYCHD Y apU(METUYHUX BHUPaA3aX
BOHU TIEPETBOPIOIOTHCS y YNCETIbHI 3HAUCHHS.

Ilpuknao 1.4.2

char a = 'a';

char b = 98; //b = '"b’, char b = 256 nommiaka
cout << a + 2; // BuBim Ha ekxpaH ‘c’

Hinuit mun int 3aBX]11 € 3HAKOBUM.

int=signed int



Tun int 3aneXuTh Bl KOHKPETHOI MiIaT(GOpPMHU, TOMY LLIOYMCENbHI JITEpaau
Kpallle 3amucyBaTu B JecATKoBiM (opmi (8-Ba Ta 16-Ba PopMu 3amucy MOXKYThb
MIPU3BECTU O BAHUKHEHHS MPOOJIEM).

Ilpuknao 1.5 Tun int

Oxffff = 65535 //B32-po3psgHoMy KOMI'IOTEPI

/Jlo munie i3 ni1agar4oi0 moyKow iOHOCAMbCA HACMYHRHI.

- float - oauHapHOI TOYHOCTI
- double - NOABIHHOT TOYHOCTI
- long double - po3UIMPEHOI TOUHOCTI

Ilpuknao 1.6 Tun i3 naasarouoro mouKow
JliTepanu 13 MIaBarOY0I0 TOUKOIO:

1.23 0.2 3.23 1.0
1.23e-15 1.2e10

Tun void

Tun void (MOpPOXXHINM) CHHTAKCHYHO IOBOJUTHCS SIK OCHOBHME THm. OmHak
BUKOPUCTAaTH HMOTO MOYKHA TUIBKH SIK YaCTUHY IOXIJHOTO THUIy, O0'€KTIB THITY
void He icHye. BiH BUKOPUCTOBYETBCS IJIs TOrO, 100 BKa3aTH, 10 (DYHKIlS HE
MOBEPTA€E 3HAYCHHS, a00 K 0a30BUI THUII JIJISI BKa31BHHUKIB Ha 00'€KTH HEB1JIOMOTO
THUITY.

Ilpuknao 1.7 Tun void

void f () ; //dyHKIis He mMOBepTAaE 3HAYCHHS
void * p; //Bka3iBHHK Ha 00'€KT HEBIJIOMOTO TUITY
void a; //momunka

NMepeTBOpPEHHA TUNIB

[lepeTBOpEHHS THUIIIB BiJl OTHOTO JO 1HIIOTO BiOYyBa€ThCS MPH MPUCBOIOBAHHI 1 B
3MINIAHUX BHUPa3ax.

float d=3; //maHi Ty int mepeTBOPIOIOTHCSA B THH float



B 3Mmimanux BHUpa3ax BiAOyBaeTbcAd JIBa BUAM ABTOMATHYHOI'O MEPETBOPEHHS
THIIIB:

1) Tumm bool, char, unsigned char, signed char, short
MIEPETBOPIOIOTECS B TUI 1nt,

2) AKOIO MIchs MEpIIOro KpOKy BHpa3 Mae 3MIIIaHWM THI, TO BIAIOBIAHO 10
lepapxii TUMIB onepaH/l 3 OUTbII By3bKUM JUANa30HOM MEPETBOPIOETHCA B ONEPaH/
3 OulblI IMUPOKUM AuanazoHoM. Ilpu 1poMy 3aranbHe 3HA4YEHHS BUPA3y
BIJIMOB1AA€ OUIBII IUPOKOMY THITY.

Onepauin 36ed0enna munig MoOJSATa€ y SBHOMY NEPETBOPEHHI JAHUX OJIHOTO THUITY
B JlaHi iHmoro tuny. L{g oneparlisi € 0IHOMICHOIO Ta Ma€ TOM K€ MPIOPUTET, 110 U
yHapHa onepailis. Bona HacTynHui BUTIISA.

(Tun)x , me X 3M1HHaA ato Tum (x)
Ilpuknao 1.8 Onepayisa 36edennn munie

int 1i;

(float)i+1 piBHOCWIBHO float (i)+ 1

3B€,II€HH}I THIIIB € KOPCKTHUM, SAKIIO BOHO INPUBOAUTL OO PO3IMMUPCHHA THUILY, 1
HCKOPCKTHUM, AKIOIO BOHO IIPUBOIUTH OO0 3BYKCHHA THUITY.

OronoweHHA 3MiHHUX

JlaHi B mporpami MO>KHa PO3A1IUTH Ha 3MiHHI 1 KOHCTaHTH. [lepe BHKOpUCTaHHIM
3MiHHI 1 KOHCTAaHTH TIOBMHHI OYTH OrOJIONIEHI 3a JIOMOMOTOI oIrepaTopa
OTrOJIOILICHHS.

[<cnemmbpixkaTop kyacy nam'sTi>] [const] <cnemmbikarop

Tuny> <igenTunpikarop> [= <nouaTkome BHAYEHHSI> ] ,
[<imenTHMbikaTOp> [= <mouaTkKoOBe BHAaYEHHS>] ]
Hampuxknan,

int a=5, y;

const float g = 9.81, C = 0.577216;

KimtouoBe ciioBo const Bkasye, 0 3amucadi MpaBopyd ineHTUdikaTopu €
KoHcmaumamyu (KOHCTAaHTHUMH 3MiHHUMH). [Ipy 1mbOMy 3HAYE€HHS KOHCTaHTH
3aJ1a€ThCsI 00O0B'I3KOBO 1y MPOTpaMi 3MIHIOBATHCS HE MOXKE.

31 3MIHHOIO IIOB’A3aHl ITOHSTTS 1 OrOJIOLIEHHS, BH3HAUEHHS Ta 1HIIiami3arii.
Ozonowennsn 3MIHHOI O3BOJIAE 3B'S3aTH THI 3 ii iM'AsM (Hampukiaa, int x).
[Ipy Busnauenni 3M1HHOI 111 HET BUAUISETHCS TaM’ STh. BUIBIIICTh OTOJIONMIEHD €



TaKO’XK BU3HAYCHHSAMH (HANpWKIAN, int x). Iniyianizauin 3MiHHOI MOJIATAE Y
NPUCBOEHHI i MOYATKOBOTO 3HAYCHHS (HANpUKIaa, int x=1).

Ilpuknao 1.9 Ozonowenna 3aminHux

char ch;

int count =1;

const double pi=3,141592;

extern int error number; /*OroyomeHHs, ajle HE BU3HAYEHH:, 3MIHHA
BU3HAYEHA B 1HIIOMY (haitmi*/

char *name ="Njal”;

char *season[]={“spring”, “summer”, “autumn”, “winter”}
typedef complex point;

double sqgrt (double) ;

O6nacTi BUAMMOCTi 3MiHHUX

[Tpu orosomieHHI 3MIHHUX y MpOTpaMi BEJIMKE 3HAYCHHS Ma€ T¢ Miclle, JIe BOHH
orojomieHi. Big Toro, jae orojiomeHa 3MIHHA, 3alJeXaTb MOXKJIMUBICTH 11
BUKOPHUCTAHHSI.

VY C++ MOXIIUBI TPU MICIIS OT'OJIOIICHHS 3MIHHHUX.

[To-nepire, mo3a Oyab-sIKUX (YHKIIN, Yy TOMY YUCHi 1 TOJIOBHOI (DYHKIIT main ().
Taka 3MiHHA HA3UBAETHCA II00AJTBHOIO 1 € BUAUMOIO BiJ MICII OTOJIOIIEHHS 0
KiHls ¢aiiy.

[To-npyre, 3mMiHHA MOXKe OyTH OTOJIOIIEHA BCEpeIuHI OJIOKY, y TOMY YHCI |
BcepenuHi Tuta ¢yHkmii. OrojomeHa B Takui CHoci0 3MIHHA Ha3HBA€ThCS
JIOKAJILHOIO 1 € BUAMMOIO /10 KiHls 0J10Ky. Taka 3MiHHA 1032 OJIOKOM, Y SIKOMY
BOHA OroJIOIIEHAa, HEB1AOMA.

ITo-tpeTe, 3miHHA Moke OyTH orojomieHa K mapameTp GyHkii. Kpim
CIeIiaJIbHOTO TIPU3HAYCHHSI, a caMe JIJIs Tepeiadi TaHuX y (PyHKIIiI0, mapameTp 1o
BiJTHOIICHHIO A0 (DYHKIIIT CITiT pO3TIIAIATH SIK 11 JIOKaTbHY 3MIHHY.

Takum ynHoM, B C++ icCHyHOTH 2 00J1acTi BUAMMOCTI (2 KOHTEKCTH BHIUMOCTI)
3MiHHHUX: 010K i daii.

Ilpuxknao 1.10. Oronomenns 3miaauX. [Iporpamy mis oOGuncienns cymu k aucen
#include <iostream.h>

void sum(int ) ; [/ nporotun QyHKIii

int s=0; [/l rmobanpHa 3MiHHA

void main ()

{

int i,b,k; // nokamabH1 3MiHHI

cout<<"\nBBenmiTer K1JBK1iCTbH IOODAaHKIB";

cin>>k;



for (i=0;i<k;i++)

{

cout<<"\nBBenmiTbr HOBMM HOIaAaHOK ";
cin>>b;

sum (b) ;// BUKIUK QyHKIIT

}

cout<<"\ns="<<s;

}

vold sum(int c)

{

s=s+c;

}

VY miii mporpami 3MiHHa S € TJIOOQJIbHOI, BOHA JOCTynmHa 3 000X (yHKIIH
nporpamMu — main () 1 sum (), a3MiHHI 1, b, k Ta C — JOKaJbHI, IOCTyIHI
TUTBKY B TUX (QYHKIIISAX, 1€ BOHU OTOJIOLIEHI.

SIkmo rno0ajbHa i JIOKaJIbHa 3MIHHI MAalOTh OJHE 1 TEXK 1M's, TOJ1 BBAXKAETHCS, IO
OTOJIONICH] JIBl pI3HI 3MIHHI 31 CBOIMH oOiactsaMu BUKOpucTanHs. [Ipu 1mpomy
JIOKaJbHa 3MiHHA Oyje BUaMMa B Til QyHKIIII, &6 BOHA OTOJIOIIeHa, a TJIo0aabHa Y
BC1{ ITporpami 3a BUKJIFOUEHHSIM (YHKIIIT, y sIKii OrojoiieHa JoKajlbHa 3MiHHA.

Yac ycumms 06'ckma oanux

OO0'eKT CTBOPIOETHCS, KOJIU 3yCTPIYAEThCS MOT0 BU3HAYEHHS 1 3HUILYETHCS, KOJIH
HOT0 IM'T BUXOIUTH 13 00J1aCTI BUIUMOCTI.

OroJonieHHss BUKOPUCTOBYIOTHCS JIJII BU3HAUCHHS 1HTEpIpETallii, 10 HaIaeThCs
KOXHOMY 1neHTHdikaTopy (imeHi). lle o3Hawae, mo MOTPIOHO 3ajaTH THI
imeHTudikaropa MO0 TOBIAOMUTH KOMIIUIATOP, JIO SKOTO BHAY OO'€KTIB
BIJTHOCUTBECS 1M'S.

Ilpuknao 1.11 Buznauenna 3minnoi

char symbol;

int number = 1;

double sqgrt;

['moGanbHI 3MIHHI CTBOPIOIOTHCS Ta IHIINAMI3YIOThCA (TUTBKM) OOWH pa3 U
"JKUBYTh'" 110 3aBEpIICHHS MNpOrpaMu (4ac KUTTH IJI100aJbHOI 3MIHHOI — /10
KiHus po6oru mporpamm). OO0'eKTH, BU3HAUEHI OMHUCOM 13 KJIIOYOBHM CJIOBOM
static, HOBOAATHCA TaK CaMo.

He inimiamizoBaHa siBHO cTaTH4Ha (static) 3MiHHA HESBHO 1HIIATI3YETHCS
HYJIEM.

Yac :KUTTS JJOKAJbHOI 3MiHHOI — 10 BUXOY 3 0JIOKY.

Ilpuknao 1.12 Ininianizaris 3MiHHO1
int a = 1;
void f ()
{



int b = 1; // iHimanizamis b BinOyBaeThes 3
//k0kHUM BUKIMKOM QyHKIi ()
static int ¢ = 1; //craTu4Ha 3MiHHA CTBOPIOETHCS TIIBKU
//oquH pa3
cout << " g=" << a++
<< " b=" << bt+
<< "M oc=" KL ctHt+ << " \n"; }
int main() { while (a < 4) f(); return 0;}
Pe3ynpTaT BUKOHAHHS IPOTrpaMu BUTJISIIAE TaK:
a=1b=1c¢c=1
a =2D»b 1 ¢c =2
a=3b=1c¢c=3

Ilpuknao 1.13 Ilomunxu

int a;

int a; // nmommika! [ToBTOpHE OrOJIOIIEHHS

extern int error_number;

extern short error number; //HEBIINOBIIHICTh TUIIB

YacoM KUTTS 1 007aCTHO BUIUMOCTI 3MIHHUX MOYKHA KepyBaTH JIBOMA MIJISTXaMHU:

1) MiciieM OTOJIOIICHHS 3MIHHOI y MPOrpami;

2) BUKOpHCTaHHIM MonudikaropiB auto, register, static, extern.
ABTomaTrnyHa (auto) 3MiHHA a00 KOHCTaHTa MA€ JOKAIbHY 001acTh il 1 Bioma
TUTBKU BCEpEAMHI OJIOKY, y SKOMY BOHA BU3HadeHa. JlJiT aBTOMAaTWYHOI 3MiHHO1
BUJIJIETHCS TUMUYAcoBa NaM'aTh (cTek). [laM'aTh BUILIAETHCS MPU BXOJ1 B OJIOK.
[Tpu BuxoAi 3 bOro OJIOKY TaM'sITh, BUIIJICHA I 3MIHHOI, CTa€ 3HOBY BUIBHOIO.
Axmo crnenudikaTop Kiacy IMaM'saTi HE BHU3HAUCHUH, TO 3MIHA BBaXKAETHCS
aBTOMAaTHUYHOIO.

PericrpoBa (register) 3MiHHA BIJIPI3HAETHCS Bl ABTOMATHYHOI JIHIIE
naM'sTTIO, 0 BUIUIAEThCS s ii 30epekeHHs. PerictpoBa 3minHa 30epiraeTscs B
pericTpi mporecopa, i, BIAMOBIIHO, JOCTYI A0 Ili€l 3MIHHOI HabaraTo IIBUIIINH,
HIXK JI0 3MIHHOi, sika 30epiraerbcs B ONEpaTUBHINM mam'saTi (auto). Y Bumaaky
BiJICYTHOCTI BUIBHMX PETICTPIB PETiCTPOBA 3MiHHA CTa€ aBTOMATUYHOIO.

3oBHimHA (extern) 3MmiHHA € TI00aNBHOIO 3MiHHOM. Crnenudikatop extern
iHpOpMy€e KOMIUIATOp, IO 3MiHHA Oyje oroiiomeHa (0e3 extern) B iHIIOMY
datini, ne it 1 Oyae BUAICHA TaM'STh.

CratuuHiii (static) 3MmiHHIA (KOHCTaHTI) MaM'dThb BHIUIETbCS TCHS 11
OTOJIONICHHS 1 30€piraeThCs 10 KiHI BUKOHAHHS mporpamu. CTaTudHi 3MIHHI TIPH
OTOJIONICHH] 1HIMIAMI3yIOTECA HYJIHOBUMH (JIOTIUHI, T 1 JIHACHI) TOPOKHIMH
3HAYCHHSIMH.

I'Ipanmo OAHOro BU3Ha4YeHHA



V¥ moBi C++ a1 kokHOro 00’€kTa (3MIHHOI, (PYHKIIT Ta 1H.) HOBUHHO OyTH PIBHO
oJHe BU3HA4YeHHs. OroyionieHb Moxxe OyTH JIeKUIbKa, ajle BCl BOHU MOBUHHI OyTH
MOTO/I>KEHI 32 TUIIOM.

YMoOBHUIM onepaTtop

Ymoenuii onepamop BIAHOCUTBCS N0 KaTeropii onepamopieé KepysauHs Ta
3a0e3nedye BHKOHAHHS a00 HEBUKOHAHHS JESIKOro omneparopa abo TIpynu
OmepaTopiB B 3aJ€KHOCTI BiA 3amaHoi ymoBu. Omepatop if € omHuMm 3 camux
MOMYJISIPHUX 3ac001B, SIKI 3MIHIOIOTh 3BUYAMHHMI MOPSAOK BUKOHAHHS OINEPaTOpIB
nporpamMu. BiH BUKOPUCTOBY€ETHCS B OJIHIN 3 HACTYITHUX (QOpM:

if (ymMoBHMM BUMpas) oneparopl;

if (ymMoBHMM BUMpas) oneparopl;

else omnepaTop2;

S0 3HAYEeHHS YMOBHOTO BHpa3dy ICTUHHE (HE HyJlb), TO BHUKOHYETHCS
onepamopl; sKio0 — XuOHE (piBHE HYNI0), TO onepamopl NMpOMyCKaeThes, a
BUKOHYETHCS onepamop2, 10 CTOITh Miclii KIIYOBOIo ciioBa else. [Hoal micis
NEPEeBIPKM YMOBH HEOOX1JIHO BUKOHATH 1Ty Tpymny oneparopiB. Toal Ty yacTuHY
nporpamu, Ky Tpeba BukoHaTu micis if, Mo)KHA BKazaTH y (QIrypHUX AyXKKax
{}.

Ipukaan. 3HaliTH MIHIMYM 3 JIBOX YHCEN X Ta Y.

1f (x<y) min=x;
else min=y;
cout<<"min="<<min;

Ipuxnan. [lepeBipka KOPEKTHOCTI BBOJAY 3MiHHOI, SIKa ITOBUHHA 3HAXOJIUTHCS Y
miamasoni Big 1 go 31.

cin>>den;
if (den<l| |den>31) cout<<"IloMmJka BX1OHMX IaHUxX";

Hpuxaan. [lomyk MakcumMyMmy 3 TpbOX 4Hcen a, b, c.

if (a>b&&a>c) max=a;
else if (b>c) max=b;
else max=c;
cout<<"max="<<max;

JoaaTkoBUKU TeOpPeTUYHUN MaTepian
CucrteMn YUCrEeHHA Ta NepeTBOPEHHSA i3 OAHIET CUCTEMU YUCIIEHHA B
iHWY



VY nBIMKOBIA CHUCTEMI YMCIEHHS KOPHUCTYIOThCS Juiie nBoMa mudpamu: 01 1. Y
BICIMKOBIN - nuppamu Bix 0 10 7, a B mIICTHAALATKOBIN - nudpamu Big 0 10 9 1
mitepamu Bia 'A' no 'F', sixi BiANOB1AIOTH AeCATKOBUM ymciam Bix 10 mo 15.

Jlns mepeBefeHHS 3 JECATKOBOI CHCTEMM YHCIEHHS Y JBIMKOBY (BICIMKOBY,
LIICTHAALSITKOBY, ...) KOPUCTYIOTbCA AUICHHSAM y cToBNUMK. [Ipu nijeHH1 yncna n
Ha 2 MijJ YKCIIOM N 3alUCyEMO OCTayy BiJ AUICHHS N Ha 2, MiJ JBIMKOIO — YaCTKYy.
[Ipouec nineHHs 3aKiHUY€EThCS, KOJIM YacTka ctaHe piBHO 1. [ani ciig 3anucatu
OCTaHHIO YacTKa (OJMHHMIIIO) 1 BCl OCTaul BiJ JUICHHS y 3BOPOTHOMY MOPSIKY.
Hanpuknan, 3Haiigemo JBiiikoBe npeacTaBieHHs yucia 20:

20 2
0 10 2
0 5 2
1 2 2
0 1

3anucaBiIM OCTavi y 3BOPOTHOMY NOpAJKY, oTpumaemo: 2019 = 10100.

3HaiigeMo IIICTHAIIATKOBE TIpeACTaBIeHHs uncyia 5S11:

511 16
15=F |31 16
15=F |1

3 tabnuii orpumaeMo: 51119 = 1FFys.

SIkmo b — ocHOBa CHCTEMH YMCIIEHHS, TO YUCITY N, 10 Mae B Hiil 3amuc @n?ai--4do |
y JIECSITKOBiM CUCTEMI BIATIOBIIA€ YUCIIO
N=a,*b"+a,1*b"™+...+a;*b+ag
[Mpuknaay nepeBeeHHs YUCEIT 3 PI3HUX CHCTEM YHCIIEHHS B IECATKOBY:
1. 1111 i3 mBitikoBoi: 1111, =1*23+1* 22+ 1 * 21 + 1 = 159
2.16 3 BiciMkoBOi: 16g=1* 81 + 6 = 1449
3. FF i3 miictHamnusatkoBoi: FFig = 15 * 161 + 15 = 2554

1.2. MNopsaaok BUKOHAHHA poboTHn

1.3.1. [IpoananizyBaTel yMOBY 3aja4i.

1.3.2. Po3pobuTi anroput™ Ta CTBOPUTHU MPOrpaMy pO3B’S3aHHS 3a7adi 3TiAHO 3
HOMEPOM BapiaHTYy.

1.3.3. Pesynbratu po6oTH 0hOPMHUTH MPOTOKOIIOM.

1.3. BapiaHTu 3aBAaHb

1. SIxmio cepen TprOX ymcen a, b, ¢ € xoua O OfHE MapHe, 3HAWTH MaKCHMAaJIbHE,
iHaKIIe — MiHIMaJIbHE.

2. BBectn a>=1. 3HaliT 3HA4YCHHS SKOTO 3 BUpa3iB Outbmre: 1/a 4m sin(a).

3. BBectn aBa umcima. MeHIe 3aMIHHTH TIBCYMOIO, a OUIbIIEe - ITOABOEHUM
OOy TKOM.



4. Bpectu Tpu uucina a, b, c. [logBoiTH KOXKHE 3 HUX, SKIIO a>=b>=cC, 1HAKIIe
IIOMIHSTH 3HAYCHHS a Ta b.

5. Bu3HauuTH 4K € TOYKa 3 KOOpJWHATAMHM X, Y TOYKOIO MEPETHHY JiaroHajiei
KBajJpaTa 31 CTOPOHOIO I, OJHA BEpIIMHA SKOTO pO3TallloBaHa B IMOYaTKy
KOOpAHWHAT.

6. BuzHauntu 3HaueHHs QYHKIIIT B 3aJIEKHOCTI Bijl 3HaUYEHHS apTyMEHTY:

}, akwjox>10
X

Y=+ ax2, ako-10< x<10
sink), Akwox<-10

“

OO6uucnuTH 3HA4YeHHS HacTynHuX BupasiB. Ilpu 1pomy 3HaliTH o00JacTh
BU3HAYeHHA QYHKIINH Ta 3a0e3meunTH HEOOXIAHY peakililo MporpaMu Ha
HEKOPEKTH1 CUTYallii.

NXx-4
y= _cosd34 VX
7) \/3a3 ; 13) y=co +sina;
=Iog4(x2—4)+1 y=tgi— 2x+3a
8) X, 14) X—a ;

1-a 1
) W
9) X ). 15) y +J§.

SinRxS) ’X‘d tox

10) Y= X+2 +C052_a, 16) 2/a bz;
y= \/x2+4a—§/)7
_x%-4 %

S A 1-2
11))/ 2aCosX - 17) 2 :
«/x+3+x3+3 cosC y_X3+X+3+ (a-x)°
2 2 - a-2 _a)3
12) (x-1) : 18) (2x-a) _

1.4. 3aBAaHHA A0 AOAATKOBOro TeOpeTUYHOro Mmartepiany

1) 3HaiiTu ABIMKOBE, BICIMKOBE Ta HIICTHAISTKOBE MPEJCTABICHHS MECATKOBOTO
yucna 31.

3110 = 111112, 3110 = 378, 3110 = 1F16.

2) 3HaliTH MIICTHAMIATKOBE MpeCTaBICHHS AecsaTkoBoro yucia 1000.

100010 = 3E816.

3) 3HaliTu JecaTKOBE MpeacTaBiieHHs ABikoro ynucna 11001.



110012 = 2510
4) 3HaiiTu ecsITKOBE mpecTaBieHHs ABiiikoro yucia 01000.
010002 = 810

1.5. KOHTpOsbHi 3anUTaHHA
1. SIxa cTpykTypy Mae nporpama Ha MoBi C++?
2. B yomy nonsraioTh KpOKH MEPETBOPEHHS MPOrpaMHOro kojga Ha mMoBl C++ 'y
BUKOHYBaHUM (aiin?
3. Ilo Take npenpouecop? Sk oTpUMaTH OJUHULIO TPAHCIIALIT?
4. TTosICHUTH 3MICT TIOHSTTS ONEPaTop.
5. o po3yMieTbest mij TUTIOM JaHUX ?
6. SIki TUIIU TaHUX BUKOPUCTOBYIOTHCSA Y MOB1 C++7?
7. SIkuM 9YMHOM PO3PI3HAIOTHCS 3MIHHI 32 YACOM >KUTTS?
8. JlaiiTe o3HaYCHHS BUpa3Yy.
9. [IpuBeAiTh NPUKITAAN ONIEPALH 3 OJIHAKOBUM HPIOPUTETOM.
10. BkaxiTe oneparrii 3 HaWBUIIUM Ta HAWHKYUM MPIOPUTETOM.
11. SIxi 3acobu moBu C++ npu3HaveH1 AJ1s1 BBOAY/BUBOY JaHUX?



NNaGopaTtopHa po6oTa Ne2
YMoBHa onepauisi, MHOXXMHHUX BUOip Ta onepaTtopu
LMKNIB

Mera po6oTH: OTpUMATH HABUYKHM POOOTH 3 YMOBHOIO OIEpalli€lo,
orepaTopaMyu MHOKUHHOTO BUOOPY Ta LIUKIIB.

2.1. TeopeTUYHi BifOMOCTI
Onepauis ymoBu ?:

B moBi C++ € xopoTtkuii 3aci6 3anucy oneparopa 1f... else. Jlnsg uporo
BUKOPUCTOBYIOTh TEPHApHY onepailito yMmoBu. BoHa mae HacTynHy hopmy 3anucy:

(ymMmoBHMII Bupas) ? Bupasl : Bupas2

SIku1o0 yMOBHUM BUpa3 ICTUHHUHN, TO BUKOHYETHCS BMpasl, SKio XUOHUN —
BUpas2.

Ilpuxnao 1. 3HaliTH MaKCUMYM 3 JIBOX YHCEI X 1.

max=(x>y) ? X:y;
cout<<"max="<<max;

Omnepailito yMOBU 3pYyYHO BUKOPUCTOBYBATH y BUIIAJKaX BUOOPY 3HAUEHHS 3
JIBOX MOXJIMBUX. Bupasu 3 BUKOPUCTaHHSM oOrmepallii yMOBU OUTBIIT KOMIAKTHI —
1€ 1 € €IMHA TIepeBara.

MHoOXUHHUIN BNOip: onepaTtopu switch i break

[HO1 BUHMKA€E HEOOXITHICTh BUOOPY OJTHOTO BapiaHTy 3 ACKIIBKOX. 3pyYHUM
3aco0oM BHOOpPY 3 MHOKMHH BapiaHTIB € orepaTtop switch, akuii Mmae HacTymHY
dbopmy 3amnucy:

switch (Bupas)

{

case kKOHCTaHTal: onepatopl; break;

case koHcTaHTaN: onepatTopN; break;

default : oneparop; break;

}

Omneparop BuOOpY mpaiffoe HAaCTymHUM 4YUHOM. CHodaTKy MiApaxoBY€ETHCS
BUpa3, SIKAW CTOITh y TyKKax micis switch. /lani BUKOHYEThCS mepexia Ha OJHY
3 MITOK, ITO3HAYCHY CJIOBOM case, 3Ha4CHHS KOHCTAHTH ICsA SKOi JOPIBHIOE
BUpa3y B ayxkax micias switch. KoncranTa, mo cToiTh micias case, MOBHHHA
OyTu 10oro Tuiy. SKiio BUpa3 B AyKKax HE JIOPIBHIOE KOAHINA 3 KOHCTAHT, fKI



NEepEeBIPSIOTHCS, TO BUKOHY€ETbCA nepexi Ha MiTKy default (il BUKopucTaHHs
HE € 000B’SI3KOBUM ).

3a3Buyail N KOXHOI TUIKM 3aKIHUY€EThCS omneparopoM break. BukoHaHHs
LBOI0 omeparopa IPU3BOAUTHL 10 BUXOAY 3 omeparopa switch. Slkmo break
BIJICYTHIM, TO KEpyBaHHS NEPEHAEThCS HACTYIIHOMY OIMEPaTOpy, MO3HAYEHOMY
case abo default i Tak gajni, HOKH HE 3yCTpiHEThCS oneparop break.

KitouoBi cnoBa case 1 default He MOXYTh 3HAaXOJUTUCSA 3a MEXaMu
0s10ky switch.

Twunun onepatopiB LUKNIB

[Ipy BUKOHAaHHI MpOrpamMu YacTO BUHUKAE HEOOXIAHICTH HEOJAHOPA30BOTO
NOBTOPEHHSI OJHOTUIHMX OOYMCIIEHb HaJa pI3HUMHU JaHuMu. [ nux e
BUKOPHUCTOBYIOTh TaK 3BaH1 IIUKJIIH.

[uxn npencrapisie co0OK YacTUHY Mporpamu, y fAKid OgHl ¥ TI cami
OOYMCIICHHS peani3yloThCsd HEOJAHOPA30BO HAJl PI3HUMHU 3HAUYCHHAMH OAHUX W THUX
caMuX 3MIHHUX (00’ €KTIB).

Jnst opranizanii ukiiB B C++ BUKOPUCTOBYIOTHCS HACTYIHI TPU ONeparopa:
while, for 1do — while.

LUukn Tmny while

Hukn tuny while € muKIOM 3 mepeayMoBOIO. BiH BUKOPHUCTOBYETHCS Y
BUIIAJIKYy, KOJIM, TIO-TIEpIlie, HE BiJjoMa TOYHA KUTBKICTh MOBTOPIB 1, MO-JIpyTe, MPHU
IIbOMY HEeMa€ HeOOX1JHOCTI, MO0 MK HEOAMIHHO OyB BUKOHAHUN Xxoda O OJWH
pas. luxn tuny while mae HacTynHy (GopMy 3amucy:

while (BUpas)

onepaTop;

B sixocTi BUpasy 3a3Bu4ail BUKOPUCTOBYIOTHCSI YMOBHI BUpa3u. B 3arampHOMY
BUIIQJIKy MOXKHA BUKOPHUCTOBYBATH BUpPa3u JOBLILHOTO TUIy. Ha Miciii oneparopa
MOKE CTOSTH IIPOCTHH orepaTop abo CYKYMHICTh OmeparopiB, 00’ €THaHUX Y OJIOK
nyxKamu {}.

Sxuo Bupa3 iICTUHHUIN (HE PIBHUI HYIIO), TO TiJIO IIUKITY BUKOHYETHCS OJHMH
pas, maii BUpa3 mepeBipsAeThes 3HOBY. ITeparlii (mepeBipka yMOBU Ta TiJIO ITUKITY)
BUKOHYIOTHCSI IO THX ITip, TIOKK BUPa3 HE CTaHE XUOHUM (PIBHUM HYIIIO).

[Tpu opranizamnii nukiny Tuny while B HOro TiJio TOBHUHHI OyTH BKJIIOYEHI
KOHCTPYKIIii, SKi O 3MIHIOBAJIM BUpa3, IO MEPEBIPSETHCSA, TaK, MO0 BCE X TaKu
BiH CTaB XWOHUM. B TpOTWIE)KHOMY BHIAJIKy BUKOHAHHS ITUKIY HIKOJIW HE
3aKIHYUTHCSI.

Ilpuknao 2. Hukn tuny while.

KopuctyBauy maerbest 10 cipo6 mo6 Bramatu 3ajane mporpaMor0 4ucio.

int i=1, rez=1;
while (i++<=10&&rez!=25)



{
cout<<"\nBeeniTe umciio:" ;
cin>>rez;

}
1if (i==12&&rez!=25)cout<<"\nBu He Bramamm.";
else cout<<"\nBiTaw! Bu Bramanms 4umcjo.";

B nanomy npukiaail UK BUKOHYETbCS 10 THX Mip, MOKU HE BraJaHo YUCIIO
a00 He BUYEPMAHO KUIBKICTh CIIPOO.

LUukn Tuny do — while

Huxn tTuny do — while € UKIOM 3 TTOCTYMOBOIO 1 BUKOPUCTOBYETHCS Y
TUX BUIAJKaX, KOJM HEBIJOMAa TOYHA KUIbKICTh MOBTOPIB, aj€ BOAHOYAC LMK
HEoOX1JTHO BUKOHAaTH He MeHIIe oaHoro pa3y. Lukn tuny do — while nyxe
CXO0XHUH Ha UK Tunly while; pi3HULA TIIBKA B TOMY, IO NEpPeBIpKa ICTUHHOCTI
BUpa3y B Mkl do — while mae miclie micias BUKOHaHHS Tuta mukity. Led nukn
Ma€ HacTyINHYy GopMy 3arucy:

do oneparop; while (BUMpPas);

Ilpuxnao 3. lUuxn Tuny do — while.

Heo6xigHo Brajatu 3agane y mporpami unciio. OauH 3 BapiaHTIB peaizariii:

do cin>>r;
while (r!=13);
cout<<"Bu BrTamajgm umciyo.";

B mpomy mpukmami KopucTyBad BBOJWUTH YMCa JO THX ITip, TTOKU HE Oyje
BBeZIeHO urciio 13. ITicist mboro BUAAETHCS MOBIOMIICHHS PO TE, 110 BU Bra IaJIH.

Kepyroui onepatopu B uuknax

[cHytOTh 1€ TpU omepartopa, NPU3HAYEHUX [JIs1 KEPYBaHHS MOPSIKOM
BUKOHAHHS MporpaMu Ha MoB1 C++.

Omnepatop break € HalO1IBIIT BAXKIUBUM 3 ITUX TPHOX omeparopiB. Oneparop
break Mmoxxe BUKOPHUCTOBYBAaTHCS B IIMKJIaX BCIX TpPhOX THMIB. BukoHaHHSA
orepatopa break npu3BoaUTH 10 BUXOJY 3 LUKIY, B SKOMY BiH 3HAXOJHUTHCA, 1
nepexoay M0 HACTYMHOrOo 3a IMKJIOM omepaTtopa. Skmo omnepatop break
3HAXOJUTHCS BCEPEIMHI BKJIAJICHUX IHUKJIIB, TO HOTO JIisl MOMIUPIOETHCS TUTBKU HA
TOW IHKJI, B SKOMY BiH 0€3M0cepeIHhO 3HAXOUTHCSI.

lIpuknao 4. Bukopuctanss onepatopa break.

Tpeba BragaTu uncio 3 10 cpoo.

i=1;
while( i++<=10 )



{

cin>>rez;
if (rez==15) break;
cout<<"\nllomacTUTs HACTYIHOTO pazy.";
}

mw

if ( 1!'=12 ) cout<<"\nBm Bragammu!.";

B upomy mnpukian 3aBeplieHHS BUKOHAHHS LHMKIY BiJOYBaeTbcs 3a
ZIIOIIOMOI 010 oneparopa break.

Oneparop continue MoOXe BHUKOPUCTOBYBATUCSA TUIBKHU CEpEN ONEepaTopiB
Tina uukiy. el onepaTop Mpu3BOAUTH 10 MEPEXOy M0 HACTYIHOI iTepalli 6e3
3aBEpILUEHHS II0TOYHOI.

Ilpuxnao 5. Bukopucranss onepatopa continue.

BBonatecs uucna wmicsaug s oOpoOku. HeoOXinHO 3a1HCHUTH TEPEBIPKY
KOpeKkTHOCTI BBOoAY. Yuncio 31 Oyzae KiHleM 00poOKu.

while (den!=31)

{

cin>>den;

if (den<l]||den>31) continue;
// O6pobka umuciya den

}

B nanomy mnpukmani HempaBUIbHE BBEACHHS 3HAYSHHS MPU3BOAUTH IO
NPOIYCKY YaCTHUHH iTepallii, Ipu3HaueHO ISl 0OPOOKH IIHOTO 3HAYCHHS.

OmnepaTop goto (mepexia Ha 3aaHy MITKy) B MOoBI C++ € moranum 3acooom.
Moro BUKOPHCTaHHS MPU3BOINT [0 3HAYHHMX YCKIIA{HEHb JIOTiKH IPOrPaMH .

IcHye nuie oauH BUMNAAOK, KOJH MPOTpaMicTH-NpodecioHann JOMyCKalTh
BUKOPHUCTaHHS goto, — II€ BHXiJ 3 BKJIAJICHOI0 HA0OpPYy ITMKIIIB MPH BHUSBIICHHI

noMuiIok (break gae MOXIHMBICTh BUXOJTY JIUIIE 3 OJHOTO ITUKITY).

LUukn Tuny for

Huxa Tuny for € muKIOM 3 MapaMeTpamu 1 3a3BHYall BUKOPUCTOBYETHCS Y
BHUIQJIKy, KOJW BIJJOMa TOYHA KUIBKICTh IOBTOPiB oOuucieHb. [lpm 1pomy
BUKOHYIOTBCSI TPY ONEpAIlii: 1HIiliami3allis JIYMIbHUKIB [UKIIB, TOPIBHSIHHS HOTO
3HAUEHHS 3 JICSIKUM TPAaHUYHUM 3HAYCHHSM 1 3MiHA 3HAYCHHS JIYUIbHUKA TPH
KOXXHOMY MTPOXO/KCHHI TiJIa ITUKITY.

[ukn for mae HacTynHy (hopmy 3amucy:

for (Bupaszsl; Bupasz2; Bupaz3) onepaTop;

Bupasl o0YMCIIOETHCS TEPIIMM. 3a3BHYail TYT BUKOHYETHCS 1HIMaTi3aris
JIYUIBLHUKIB IUKITIB 1 3MiHHUX. Lle# Bupa3 oOUYMCITIOETHCS OAWH pa3, KOJH ITUKII
for nounHae BukonyBaTtucs. Jlani obOuucnioeTbes Bupas2. Bin ciyxuTh A
MEepeBipKA yYMOBH. SIKIIO 3HAa4YeHHS BUpasy2 HE € Hyllb, TO BUKOHYETHCS



onepaTop (TUIO LUKIY). SKIIO X 3HAUYEHHA BMpasy2 pIBHE HYJIO, TO LUKI
3aBepIIy€EThCS. Bupas3 00UHCIIOEThCS B KIHII KOKHOTO BUKOHAHHS T11a [IUKITY.
B skocTi omeparopa Mok€ BHKOPHUCTOBYBAaTUCS MNPOCTHH omeparop abo
CYKYIHICTb OIEpaTopiB, 00’€JHAHUX Yy OJIOK Ty>KKamu { }.
IIpuxnao 6. Huxn tuny for.
[Migpaxysatu y7. MoxMBHit BapiaHT po3B’sI3aHHS IIi€T 3a1a4i Ma€ BUTJIS:
for ( i=1, rez=1; i<=T; i++ ) rez=rez*y;
cout<<"rez="<<rez;

Uukn for nmo pmianasony

Huxa Tuny for mo pmiamasony (range based) BHUKOPUCTOBYETHCS
JUIST KOHTEWHEPHUX THUIIB JAaHUX, y BUMAJKY KOJU TMOTPIOHO ITEpyBaTH MO
eJeMeHTax KOHTelHepa (HampukIiaa, MacuBa ado BEKTopa).

[ukn no piama3zony Mae HacTynHy ¢hopmy 3aIucy:

for (oroJsiomleHHS e€JIeMeHTY : MacCHuB)

OCKUTBKHM OTOJIONIEHUH €JIEMEHT Ma€ OyTH TOTO X THUITY IO 1 €JIEMEHTH

MAacHUBY, YaCTO BUKOPHUCTOBYIOTh KJIFOUYOBE CJIOBO auto (aBTOMAaTUYHE BU3HAUYCHHS
TUITY).
Ilpuknao. lukn Tuny no piamasoHY.
int array(7] = { 10, 7, 5, 4, 3, 1 };
for (auto 1 : array) {
std::cout << 1 << ™V, ”;

’ 4

}
// BwBin 10, 7, 5, 4, 3, 1,

BxnaaeHi umknu

BxnageHuM 1IMKIOM Ha3WBAlOTh KOHCTPYKIIO, B SKIH OJWH  ITUKII
BUKOHYEThCS BCEPEAWHI APYroro. BHYTpilHINA UK BUKOHYETHCS MOBHICTIO MiJ
9ac KOKHOI 1Tepalii 30BHIITHOTO ITUKITY.

Ilpuxnao 7. BkinajeHi UKIIN.

Tpeba 3amoBHUTH yBech €KpaH cuMBoJamu '#'. MokiuBuii BapiaHT
PO3B’sI3aHHS Ma€ BUTJIS/L;

for ( i=1; i<=25; i++ )
for (k=1,; k<=80; k++ )

cout<<'#';

B miit mporpami 25 pa3iB BUKOHY€EThCSI BUBEICHHS 110 80 CHMBOIIB.



B nporpami MoOXHa BUKOPUCTOBYBaTH OyAb-sKI KOMOiHAIli BKJIaAEHUX
HUKIB Beix TumiB: while, for, do — while, akmio 1poro noTpedye Jorika
moOy1I0BU MPOTpaMHu.

IIpuxnao 8. BBecTH necsTh 3Ha4€Hb AHIB MICSIS 3 NEPEBIPKOIO MPAaBUIBHOCTI
BBOJTY.

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

do cin>>den;

while (den<l]| |den>31);
cout<<den;

}

B nanomy npukiazni 30BHIIIHIA UK BUKOHYeTbest 10 pa3iB, a BHYTpIIIHIN
BUKOHYETBCS 0 TUX MIp, TOKU HE OyJie BBEICHO MPaBUJIbHE 3HAUCHHS.

Mpuknagu peanisauii LUKNIiB

BuHMKae TUTaHHS: ITUKIIOM SIKOTO TUITY Kpallleé BChbOI0 KOPUCTYBATUCS?

Cnoyarky cnuii BUPIINIMTH, YA MOTPIOEH WLHUKI 3 MEpPeayMOBOIO, YU 3
IOCTYMOBOIO.

Icaye psin mpuumH, 3a SKUX TpodeciiiHi MporpamicTd BiIJAlOTh IepeBary
BUKOPUCTaHHIO LUKIIB C mepenymMoBoto. [lepmia — 11e Te, mo Kparie croyaTKy
OPUNHATA PINIEHHS, Y TMOTPIOHO MIOCh POOWTH, a HE TMICIS TOTO, K II€ BXKE
3poOsieHo. Jlpyra— Te, 10 mporpama OLIBII 3po3yMmija, KOJM yMOBa, sKa
NEePEBIPSETHCS, 3HAXOIUTHCS CIIOYATKY, a HE B KIHIIl IUKJIIYHOTO OJIOKY MpOTrpamu.
Tpets mpuurHa moJIATae B TOMY, 11O B OUIBIIOCTI BUIIAIKIB HEOOX1THO, MO0 TLJIO
[IUKJTy ITHOPYBAJIOCS TIOBHICTIO, SIKIIIO YMOBH HE BUKOHYIOTHCSI.

VY Bumanky BHOOPY HHKIY 3 MEPEAYMOBOIO BHHUKAE MHUTAHHS: IO Kpalle,
for yn while? B npuHnumi Bce, 10 MOXXKHaA 3pOOMTH 3a JOIOMOI'OK OJHOTO
IIUKITy, MOKHa 3pOOHUTH ¥ 3a JONMOMOTroK iHmoro. Buxomsum 3 MipKyBaHb
NPAaBWJIBHOTO CTHJIIO TPOTpaMyBaHHS BUKOPUCTaHHIO IHUKIY for BimgaeThcs
nepeBara, KOJdu B IIMKJII BUKOPHCTOBYETHCS 1HIIIAMI3AIS 1 KOPEKIis 3MIHHOI. A
UK while 3pyuHilie BUKOPUCTOBYBATH, KOJIM IOTO POOUTH HE Tpebda.

B wmoBi C++ omeparop mukiny for € OUIbIl THYYKHMM 3acO000M, HIX
aHAJIOTIYHI OMEpaTopu IMKJIIB B 1HIIMX MOBax mporpamyBaHHs. KpiMm ommcaHux
BHIIIE, ICHYE IIe 0araTto iHIIUX MOXJIMBOCTEH BUKOPHCTAHHS IBOTO THITY ITHKIIIB.
[Tpuknaayn nesKux 3 HUX:

Ilpuxnao 9. TotpibHO 00uMcIuTH yS5. MOXIMBUN BapiaHT PO3B’S3aHHS Mae
BUTJISI:

for ( i=5, r=1; i>=1; i-- ) r=r*y;
cout<<"r="<<r;

IIpuknao 10. llpupict npu niipaxyHKy, He piBHU 1.



for ( n=5; n<o6l,; n+=15) cout<<n;

Ilpuxnao 11. BukopucTaHHs CHMBOJIIB B SIKOCTI JIIYMJIbHUKA.
Tpeba HaapykyBaTH andapiT. MoXIUBE PIILICHHS Ma€ BUTTISI;

for ( chr='A'; chr<='2"'; chr++) cout<<chr;

Ilpuknao 12. 3miHa nYWIbHUKA B TreoMeTpuuHiid mporpecii. Tpeba
nigpaxyBaTu 6opr. MoxinBe pillieHHsI Ma€ BUTIISIA:

Eor ( k=100; k<185; k*=1.1) cout<<"Bopr="<<k;
'I“Ypumad 13. BukopucTanHs B SIKOCTI JIYMJIbHUKA BUPA3y.

Eor ( k=1; z<=196; z=5*k+23 ) cout<<z;
.I“Ypumad 14. HeroBHMI CLIMCOK BUPA3iB B 3aT0JIOBKY TiJIa IIUKITY.
Eor (p=2; p<=202;) p=p+tn/k;
ﬁpumad 15. Bynb-sikuii niepinii BUpa3 B 3aroJIOBKY LUKITY.

%or ( cout<<"BrepnmiTh umciaa."; p<=30;) cin>>p;
bpumad 16. 3MiHa ynpaBIsOYUX 3MIHHUX B TUT [IUKITY.
aelta=0.1;

for (k=1; k<500; kt=delta)

1if (a>b) delta=0.5;
.I..Ypuma() 17. BukopucTaHHs omnepariii «kkoma» B crenudikarii ukiy.
Eor ( 1i=1, r=1; 1i<=10; i++, r*=y )

cout<<"y B creneHi "<<i<<" popiBHWOE:"<<r;

2.2. NMNpuknagum
Mpuknap 1

Bukopucranns oneparopa switch.
[IpoananizyeMo 3Ha4eHHS 3MIHHOI rez, sika € OTPUMAHOIO OI[IHKOIO.

switch (rez)



{

case 5: cout<<"Ouixnka — BigmMiHHO."; break;
case 4: cout<<"Ouinka — nobpe."; break;

case 3: cout<<"Ouinka — 23amoBijabHO."; break;
case 2: cout<<"OuihHka — HezBamoBijgbHO."; break;
default: cout<<"HeBipHe 3HaueHHS rez.";

}

Mpuknag 2

[lopiBHATH 1Ba 3HAYEHHS 3MIHHMX 1 BUBECTH Ha €KpaH 3HAYEHHS OUIbILOI
3MIHHO1, TPUYOMY 3HAYCHHS OUTBIIOT 3MIHHOT TPUCBOIOETHCS 3MIHHIN Z.
#include <iostream>
using namespace std;
int main ()
{
int x,vy,2z;
z=(x>y) ? xX:y;
cout << Wz:!:” << z;
cout << “\n”; //momaBaHHS HOBOTO pPAIKa
return 0;

Mpuknag 3

[Iporpama miis miapaxyHKy cepeHbOl OI[IHKH YUHS.
#include <iostream>
using namespace std;
int main ()
{
int total=0,
gradeCounter,
grade,
average;
gradeCounter=1;
while (gradeCounter <= 10)
{
cout << “BrepmiThk OL1HKY:”;
cin >> grade;
total=total+grade;
gradeCounter=gradeCounter+1;



average=total/10;
cout << “Cepenmusa ouiHka npopiBHe” << average <<
endl;

return 0;

Mpuknap 4

3a nonomMororo 1ukiy for BUBECTH 5 CTENEHIB BBEJICHOTO 3HAYCHHS.

#include<iostream>

using namespace std;

int main ()

{

int a, b;

cout<<"Input a: ";

cin>>a;

b=a;

for (int 1i=0;1<5;1i++)

{ cout<<bgk' ';
b*=a;

}

return 0O;

}

2.3. NMopsaaok BUKOHAHHA po6oTH

2.3.1. IlpoananizyBaT yMOBY 3aj1aui.

2.3.2. Po3poOuTH anropuT™M Ta CTBOPHUTH IPOTpaMy pO3B’sI3aHHS 3aaadi
3T1JIHO 3 HOMEPOM BapiaHTy, 0OpaBIIH 3a/1a4i 3 9acTuH 1, 2 Ta 3.

2.3.3. Pesynbratu po6oT 0hOPMUTH MTPOTOKOIOM.

2.4. BapiaHTn 3aBaaHb
Yacruna 1

Po3B’s13aTH HACTYIIHI 337241, BAKOPUCTOBYIOYH YMOBHY OTI€pAIlifo:

1. CrtBoOpiTh porpamMy OOUMCICHHS 3HAKY YMCJIA, 10 BBOAUTHCS 3 KIIaBiaTypH.

2. Hammcatu nporpamy oO04ncCIeHHSI MiHIMYMY 13 JBOX YHCEIL.

3. Hammcaru nporpamy oOGuncieHHS MiHIMYMY 13 TPhOX YHCEIL.

4. Hammcatu mporpamy OOYHCICHHS aOCOJIIOTHOTO 3HAYEHHS BBEJCHOTO
qyucia.

5. Hammcatu mporpamy, sika MOTPOIOE BBEACHE TOJATHE YHCIO Ta MiTHOCHUTH
710 KBaJpaTy BiJl’€MHE.



YacTruHa 2

Po3B’si3aT HACTYmHI 3a7advi, BHKOPHUCTOBYIOUH OIEPATOP MHOXHHHOTO
BUOODY:

1. CtBOpiTh TEKCTOBE MEHIO, B SKOMY IMpd BHOOpI MEpPUIOTrO MYyHKTY
OOYUCIIOETHCS 3HAUYECHHS KBaJApaTy BBEJIEHOIO 4YMcia, IPpU BUOOPI APYroro
NYHKTY — 3Ha4eHHS KyOy, mpu BHOOpPI TPEThOIO — YETBEPTOrO CTENEHS
qHCIIa.

2. CTBOpITb TEKCTOBE MEHIO, B SKOMY TMpud BHOOpl NEPLIOTO MYHKTY
BUBOAMUTHLCS MPUBITAHHS, MPU BUOOPI APYroro MyHKTY — 3aMpoOILIEHHS 0
poOOTH Ha KOMII' IOTEP1, MPU BUOOPI TPETHOI'O0 — MPOMOHYETHCS 3aBEPLUIUTH
pobory.

3. CTBOpITH TEKCTOBE MEHIO, B SKOMY NpU BHUOOpI MNEPIIOrO MYHKTY
OOYHUCITIOETHCSI KOCUHYC BBEACHOIO YHUCIA, MPU BUOOPI JPYroro MyHKTY —
CUHYC, NIPU BUOOP1 TPETHOI'O — TAHTEHC.

YacruHa 3

Po3B’s13aTu HACTYMHI 3aja4l ABOMa CIOCOOAMU: CIOYATKY 3 BUKOPUCTAHHIM
omeparopa 1ukiy while, amnortim - for.

1. Hanmucatu nporpaMy BBEJIEHHS JOJAATHUX YUCEN.

2. Hanucatu mporpamy 3HaxOJKEHHS BCIX YMCEI KpaTHUX BBEICHOMY Ta
TaKux, 110 He nepeBulryoTs 300.

3. BuBectn unenu apudmMeTudHOi mporpecii, mo He nepeBuiryiots 100, 3
3aJIaHUM TTOYATKOBUM HJICHOM Ta KPOKOM.

4, Bupectu mepmmux 10 wieHiB apudmeTudHOi mporpecii 3 3agaHUM
MOYATKOBUM UYJICHOM Ta KPOKOM.

5. BuBecTn 4iieHM TeOMETpHYHOI Mporpecii, mo He nepeBuiryoth 100, 3
3aJIaHUM TMOYaTKOBUM WICHOM Ta KPOKOM.

6. BuBectn mepmmx 10 dneHIB TeOMETpHUYHOI mporpecii 3 3aJaHuM
MOYATKOBHUM YJICHOM Ta KPOKOM.

7. Harucatn mporpamy BU3HAYEHHS MaKCHUMAJIBHOTO YHUCJA B MOCIIJOBHOCTI
[ITUX TOJATHUX YHUCETT.

8. B mocnigoBHOCTI yncel 3HAaWTH JOOYTOK YHCEII, KPaTHHUX 3.

9. lano nHarypasmbHe 4uciao n. 3HaWTH (akropian mporo uucna (dakropian
guciia n — 1e J00yTOK BCiX HaTypanbHuUX uyucen Bim | g0 n, ToOTO
n!=1%2%*3%*__ *n),

10. BBogsTecst mo uep3i JaHi MpO 3pICT CTYACHTIB Tpynu. Busnauntu
CEpEeHI 3pICT CTYACHTIB.

11. Hanmcatu mporpamy 3HaxXO/PKCHHsI CTETCHS YWCIa a 3 HaTypaJbHUM
MOKA3HUKOM .



12. BuBectu Bcli MapHi yKcia B N 10 M.

2

13. Hanucatu nporpaMy 3HaxoOJKE€HHS CyMHU 3HauyeHb (DYHKIIII Y=X" na
BIJIpi3Ky [1,5] 3 kpokom 1.

14. Haniucatu mnporpamy BuBeIEeHHS Bcix uucen Bigx 1 mgo 1000, sxi
3aKIHUYIOThCS IUPporo 3.

3aBaaHHA NiABULLEHOI CKNaaHOCTI:

1. 3naitftu cymy uncen @iboHauui, siki He mnepeBuuryroTs 1000  (uyucia
®ibonayui f, obumcnoThes 3a Gopmynamu fo=f1=1; f=Ffr1+fho mpu n=23,...
Uucnosa nocmgoBHicts Pibonavui 1, 1, 2, 3, 5, 8, 13, ...).

2. 3naiitu mepmie yuciao DidoHayui, sike Oumpmie 32 m (m>1) (umcia
®ibonayui f, obumcnoThes 3a Gopmynamu fo=f1=1; f=Ffr1+fho mpu n=23,...
Uucnosa nocmmoBHicts Pibonavui 1, 1, 2, 3, 5, 8, 13, ...).

3. Harmucatu mporpaMy 3HaXODKCHHS BCiX JOCKOHAJIUX YKCENl Ha 3aIaHOMY
iHTepBali (HaTypaJbHE YHUCIIO HA3WBAETHCS JOCKOHAIMM, SKIIO BOHO JOPIBHIOE
CYMi CBOIX JIJIBHHKIB, 32 BUHATKOM CaMoro ceode, Hanpukiazg, 6=1+2+3) .

4. Bu3HaunTH, Y¥ € 33JIaHe MICCTH3HAYHE YKMCIIO “IHAacauBUM’ (CyMa IMepIImx
TPbOX IU(P Ma€E TOPIBHIOBATH CYyMI OCTaHHIX TphoX LU(Dp)?

5. lano HaTypaJbHE YOTHUPHIM(PPOBE YHCIO N. 3’SCyBaTH, YA € BOHO
NATIHAPOMOM (TaKHUM, 1110 YUTAETHCS OJHAKOBO 3J11Ba HAMPABO Ta CIpaBa HAJIBO,
Hanpukiag 1221).

6. Hammcatu nporpamy, sika cepel IBOIMGPOBHX YUCET BUOUpAE UuUCIA,
PiBHI CyMi CBOIX 1TU(p.

/. Harucatu nporpaMmy 3HaXxoKEHHSI CYMHU N TIEPIIUX WICHIB MOCI1JOBHOCTI
1/2+3/4+5/6+...

8. BuBecTu 5 nmpocTux ducel, ki O1IbII1 BBEJICHOTO YUCIA.

9. Hanmucatu nporpamy, 1o miapaxoBye KUTbKICTh ITU(P Y BBEACHOMY IIJIOMY
YHCIII N.

10. 3naiitu cyMy psiay, 3arajdbHUM WIEH SKOro 3aJaHuii 3a (QopMyIIoro
An=(x*n)/n!.

11. Jlano moCHiIOBHICTh 13 n minux uyuced. Hamucatu mnporpamy, ska
obuncimoe  A00YyTOK MaKCMMaJIbHOTO Ta  MIHIMAQJIBHOTO  €JEMEHTIB i€l
MTOCITiTOBHOCTI.

12. Hanucatn mnporpamy, sika BHUBOJUTH BCl JUIBHUKK IIJIOTO YWCTA Y
MOPSZIKY 3pOCTaHHS.

13. Hanmcatu mporpamy, sika BUBOAWTH BCl TPhOX3HA4HI YMCIa, PIBHI CyMi
KyOiB CBOIX mUdP.

14. Jlano HarypasibHe 4mucio n. Hamucatu mporpamy, sika BUBOJIUTH YHCIIO,
3anucane muQpamMu 9ruciaa n B 3BOPOTHOMY TOPSIKY.

15. 3naittn MiHiManbHe 3HaueHHA (QyHKIIT y=sin(x)*x, Ha BiApi3ky [c,d] 3
kpokom 0.001.



16. Hanucatu nporpamy, sika BUBOJWUTH BCl uuciaa MepceHa 13 3aJaHOro
npoMiKKy. IIpocte umcino Ha3uBaeTbcs uyMciaoM MepceHa, SKIIO HWOro MOXKHA

IPENCTABUTH Y BUTIIS 2P 1 xe P — rex IPOCTE YHUCIIO.

17. Hanucatu mnporpaMy 3HaXOMKEHHS LUIUX YMUCEN, K1 30UIbLIATBCA HA
20%, axmio ix qudpy 3aMcaTd B 3BOPOTHOMY HOPSAJIKY.

18. 3naiiTu cyMy HaAcCTymHOI MOCHioBHOCTI al+a2-a3+a4-a5+...+an, ge n —
KUIBKICTB €JIEMEHTIB MOCI1JOBHOCTI.

2.5. KOHTpONbLHI 3anUTaHHA | 3aBAaHHA

1. Sxi dopmu 3anucy mae yMoBHUM onepatop i£7?

N

Ha3BiTh BiIMIHHI OCOOIMBOCTI omnepailii yMOBH B MOPIBHSHHI 3 YMOBHUM
OIIepaTopoOM.

SIki onepaTtopu BUKOPUCTOBYIOThCS JIJisi OpraHizailii [ukiiB B C++?
Ski 3 MUKITIB € IUKIIaMH 3 TIEPEAYMOBOIO, a K1 3 TOCTYMOBOIO?
SIxi Tpu omepallii BUKOHYIOTbCS B IIUKJI1 for?

SIki kepyroul onepaTopu BUKOPUCTOBYIOTHCS B ITUKJIIAX?

N o 0o b~ w

[Ilo Take BKIaaeHI ITUKIN?



NNaGopaTtopHa po6oTa Ne3
Peanisauisa dpyHKUin

Kuaruosi cioBa: TloHATTd (yHKUINA, NPOTOTHI, 3aroyioBOK, peaii3alis, TiUIO
¢yHkuii, ¢opManbHi Ta (aKTU4HI NapamMeTpd, BOYIOBaHI Ta IEpEeBaHTAXEHI
¢yHKIIi, neperaya mapaMmeTpiB 3a 3aMOBUYBaHHSAM, PEKYypCHBHI (QYHKIUII, CTEK,
00J1aCTh BUAMMOCTI Ta KJIACH MaM AITI.

Meta po6oTH: OTpUMATH HABUYKH POOOTHU 3 PYHKIISIMH.

3.1. TeopeTU4Hi BiOMOCTi

KoxHa mporpama y cBOeMy CKJaJil TOBUHHA MaTu TOJOBHY (PyHKIi0 main ().
Came ¢yHKIis main () 3abe3nedye CTBOPEHHS TOYKM BXOAY B OO0 €KTHHIM
MOJYJb.
Kpim ¢ynkuii main (), B mporpaMmy Moxe BXOAUTH Oy/b-siKa KUIbKICTh (DYHKIIIHN.
Koxna ¢yHKIIA MO BIJHOIIEHHIO 10 1HIIOI € 30BHIMIHBOIO. Jljis Toro, 1mo6
¢yHkiis Oyna IOCTynHa, HE0OX1aHO, 00 0 1 BUKIMKY Mpo Hei Oyino BiOMO
KOMITUIATOPY.
I3 monsTTSIM QyHKIIT Y MOBI C++ MTOB’S13aHO TPH HACTYITHUX KOMIIOHCHTH:
— onuc QyHKIIIT;
— IPOTOTHUT (DYHKITIT,
— BUKIIUK (QYHKIIII.
Onuc ¢pyHKuii cCKIagaeThes 3 IBOX YaCTHH: 3arojioBKa Ta Tuta. Onuc GyHKIli Mae
HACTYIMHY (HOpMY 3aMHUCY:
/* BaroJioBOK OGyHKI1I*/
[Tun  pesyneTaTy] <im' 4> ([cnmcok napamMeTpisrl])
{

/* oroJiomeHHS 1 omneparopu */

T1J0 QYyHKIII
}
Tun pe3ynpTaTy — II€ THUI 3HAYCHHS, SIKE TTOBEPTAETHCA. Y BHUIIAJKY BiJICYTHOCTI
crnenudikaropa TUIY MependadacTbCs, MO0 (QYHKISA IMOBEpTA€E IiJIe 3HAYCHHS
(int). Skmo ¢yHKIIS HE IOBEPTA€ HIAKOIO 3HAUCHHS, TO HA MICIi THILY
3anucyeThes crnenudikarop void. V cnucky mapaMeTpiB Il KOKHOTO MapameTpa
MoBUHEH OyTH 3a3HaueHuid Tum. [Ipu BIACYTHOCTI apaMeTpiB CIIUCOK MOXKE OyTH
MopokHIM 260 Matu crienudikaTop void.
Tino ¢ynkmii sBAsSe €000 TMOCTIAOBHICTH OTOJIONICHH 1 OMEpaTopiB, SKi
OMHCYIOTh BHU3HAYCHWH anropuTM. BaxmmBum omepatopoMm Tina QYHKINT €
omepaTop MOBEPHEHHS B TOYKY BUKIHMKY: return [Bmpasn]. Omnepatop
return mae mojBiiiHe Tpu3HadYeHHS. BiH 3a0e3meduye HeraiiHe MOBEPHEHHS Y
BUKIIUKAIOUy (YHKIIO 1 MOXX€ BUKOPHCTOBYBATHUCS IS Tepenadi 00YMCICHOTO
3HaueHHs QyHKuii. Y TuUll QyHKIT MOKe OyTH JeKUIbKa onepaTopiB return, ane



MOKe He OyTH ¥ >KOIHOTO. B ocTaHHROMY BHMAJKy MOBEPHEHHS y BUKIUKAIOUY
porpamy BiI0yBa€eThCS MICIs BUKOHAHHSA OCTAaHHBOT'O OlepaTopa Tija (yHKIIII.
IIpororun QyHKIIi MOXe BKa3yBaTUCS [0 BHUKIUKY (YHKIII 3aMiCThb OIHCY
GyHKUIT 1715 TOro, 100 KOMIUISITOP MII' BAKOHATH NEPEBIPKY BiAMOBIIHOCTI TUIIIB
aprymeHTiB 1 mnapametpiB. Ilpororun @yHkmii 3a ¢opmor Takuil ke, sK 1
3aroyioBoK (yHKIIIi, 1 HAMPUKIHII HOr0 CTaBUThCS Kpamka 3 Kkomoto ;. [lapamerpu
(GyHKIIT B IPOTOTHUIII MOXKYTh MaTu IMEHa, 1K1 HE € 000B’ I3KOBUMHU.

KoMnisistop BUKOPUCTOBY€E NPOTOTUI (DYHKIIIT JIJIs1 OPIBHAHHS TUITIB apTyYMEHTIB
3 Tunamu napamerpiB. Moa C++ He mependadae aBTOMAaTHYHOTO MEPETBOPECHHS
TUIIIB y BUIMAJKaX, KOJIU apTyMEHTH HE CITIBIIAJIal0Th 32 TUIIAMH 3 BIJMOBITHUMU
im mapametrpamu. To6To MoBa C++ 3abe3meuye cTpOoruii KOHTPOJIb THITIB.

[Ipy HasBHOCTI TPOTOTHMY (YHKIII, SKI BUKIMKAIOTHCA, HE 3000B's3aHI
po3MilIaTUCs B OIHOMY (aiiii 3 QyHKIII€I0, 1110 1X BUKIUKAE.

Buxink ¢yHkiii Moxxe 0yt ohopMIIeHHI y BUTIIA/IL OnlepaTopa, KMo Y QyHKIT
BIZICYTHE 3HAuYEHHS, IO TOBEPTAETHCSA, ab0 y BHIVISIAI BUpPaA3y, SIKIIO ICHYE
3HAYCHHSI, 10 TIOBEPTAETHCS.

VY mepioMy BHUIAJIKy OIEepaTop Ma€ HACTYITHUHN Gopmart:

iM'd QYHKLLI (COMCOK apryMeHT1B) ;

Hampuxknan, £ (x) ;.

B npyromy Bumaaky BHpas3 3aMuCcyeThCs y Takuii croci6: h=f (x) ;.

3HaueHHs OOYHMCIIEHOrO BHUpPa3y € 3HAYEHHSAM (QYHKII, 110 TOBEPTAETHCS.
3HaveHHS, IO TOBEPTAETHCSA, NEPEHAETHCA B MICIE BHKIMKY (QYHKINI 1 €
pe3yabTaToM ii poOOTH.

UYwucno 1 tunu GhopMaabHUX apTyMEHTIB TOBHUHHI CHIBIAJATH 3 YHUCIOM 1 THIIOM
dbakTuuHux napameTpiB QysHkmii. [Ipu Bukauky QyHKIii (akTH4YHI MapaMeTpu
MiJCTaBIAIOTHECA 3aMicTh (GopMaabHUX aprymeHTiB. Ilicma Buxkimmky QyHKIil
3HAYCHHS  apryMeHTy, SKe  BiAmoBigae  ¢dopMalbHOMY  IapaMeTpy,
BUKOPHUCTOBYETHhCS B TiMl (DYHKINi, IO BUKIUKAEThCA. Takui CHoci0 BHUKIHKY
(GYHKINN HA3UBAETBCS BUKIUK NO 3HAYEHHIO: 3MIHHI MepeIaloThCs PYHKIIIT B SKOCTI
apTyYMEHTIB, iX 3HAYCHHS KOIIIOIOTHCS y BIATOBIAHI JIOKAJNbHI 3MiHHI (QyHKIIIT
(bopmanpHi mapameTpu), a cami (aKTU4YHI 3MIHHI B OCHOBHIM mporpami He
3MIiHIOIOTECH [1, 2].

O6nacrTi aii aMiHHKUX

[Ipu oromomieHHi 3MIHHUX y MpOrpami BeNWKE 3HAYCHHS Ma€ T€ MicIle, i€ BOHA
orojiomeHa. Bixg Toro, xae orojomieHa 3MiHHA, 3aJEKHUTh MOMKIUBICTH il
BUKOpucTaHHA. ¥ C++ MOXIIHBI TPU MICIIS OTOJIOMICHHS 3MiHHUX.

[To-mepme, mo3a Oyap-skux (yHKIIN, y ToMy uyucii 1 main (). Taka 3mMinHa
HA3WBAETHCS 2700ANbHOK 1 MOXE BHKOPHUCTOBYBATHCS B OyAb-SIKOMY MICII
MPOTPAMH BiJ MICIISl OTOJIOMICHHS 1 10 KIHIIS TIPOTPaAMH.

[To-npyre, 3mMiHHa MOKe€ OyTH OTOJIOIIEHA BCEPEIWHI OJOKY, Yy TOMY YHCHI |
BcepenuHi Tima ¢GyHkmii. OrojomeHa B Takud crmocid 3MiHHA Ha3WBAETHCS



JIOKA/IbHOIO 1 MOYKE€ BUKOPUCTOBYBATHUCS JIUILIE BCcepeInHl 0J0Ky. Taka 3MiHHA 11032
0JIOKOM, B IKOMY BOHA OTr'0JIOIIEHA, HETOCTYIIHA.

[lo-TpeTe, 3MiHHA MOXe OyTH OroJiollleHa B AKOCTI mapamerpa Qyskuii. Kpim
CHelialbHOr0 MPU3HAYEHHA, a came I Iepenayl JaHuX y (yHKII, mapaMerp
MO>KHA PO3IJISIATH SIK JIOKAJIbHY 3MIHHY AJI Tij1a QYHKLII.

Ipuknao. Cknactu mporpamy JJisi OOYUCIEHHS CYMH K YHCEIL.

#include <iostream.h>

void sum(int);// nporormn GyHKIILI
int s = 0;// rpnobanpbHa BM1HHA

volid main ()

{

int i, b, k;// nokajxbHi 3MiHHI1
cout << "\nBpenliTh KIJBKICTHL HOOINAHKIB";
cin >> k;

for(i = 0; 1 < k; i++)

{

cout << "\nBBenliTb HOBMM INOIAHOK";
cin >> b;

sum (b) ; // BUKIMK OyHKLII

}

cout << "\ns = "<< s;

}

vold sum(int c)

VY miii mporpami 3MiHHA S € TJIOOQJBbHOIO, BOHA JOCTymHA 3 000X (yHKIIIH
nporpaMu — main () ta sum(), a 3miHHI i, b, k Ta ¢ — J0OKaIbHI, HOCTYIHI
TIIBKHM Y TUX (DYHKITISX, 1€ BOHU OTOJIOINICHI.

SIkmo rnobanpHa 1 J0KajdbHA 3MIHHI MAlOTh OJHE 1 TEXK 1M S, TOI1 BBAXKAECTHC, 1110
OTOJIONICH] NBl pi3HI 3MiHHI 31 CBOIMH oOjacTsiMu BuUKopucTaHHS. [lpu 1mpomy
JIOKaNbHA 3MiHHA OyJie BUAMMA Yy Tiil (yHKIIIT, 16 BOHA OTOJIONIeHa, a TJI00albHa Y
BCIii Mporpami 3a BUKITIOYEHHSIM (DYHKIIII, Y K1l OroJIolIeHa JoKaabHa 3MiHHA.

MNMepepaya aprymeHTIB 32 3aMOBYYBaHHAM

3naueHHs (HOpMaNBHUX TapaMeTpiB MOXYTh OyTH 3aJaHi 3a 3aMOBUYYBAHHSIM.
3a3BuYail e KOHCTaHTa, SKa YacTO 3yCTPIiUaeThCs MpuU BUKIWKY GyHKIL. [lpu
[IbOMY TIPU OMHCaHHI (PYHKIIT TEpesiK mapaMeTpiB 3a 3aMOBUYYBAHHSM TOBHHEH
MICTUTHUCS B KiHIIl CIMCKY (OpMaTbHUX 3MIHHUX (QYHKIli. Po3rinsHemo HacTymHI
npukiaam [1]:

void foo(int i, int j = 7); // KOPEeKTHO



void foo
void foo
void foo
void foo

int i = 3, int j); // HEeKOpPEeKTHO

int i, int j = 7, int k = 8); // KOpPekKTHO

int i =1, int J = 7, int k = 8); // KOpekKTHO
int i, int j = 7, int k); // HEeKOPEeKTHO

(
(
(
(

BOynoBaHi Ta nepeBaHTaXxeHi pyHKLUii

3azBuuyail BHOIp Ha3BU (YHKIIi cHOpsAMOBaHMA BigoOpa3utu 1ii OCHOBHE
npu3HayeHHs. llepeBaHTa)keHHS BUKOPHCTOBYE OJHY W Ty caMmy Ha3By Ui
JIEKUIbKOX orepaTopiB abo ¢(yHkuiii. Bubip BapiaHTy 3aleXuTh BiJ THUILY
apryMeHTiB oneparopa ado ¢pynkuii. Hanpuknan:

int max(int, int);

double max (double, double);

BOynoBani ¢ynkuii B C++ 3a0e3neuyerbesi KIOYOBUM cIoBOM inline. Bono
PO3TaIIOBYETHCS TIEPE OTOJIONMIEHHSIM (YHKIII1, KOJIU HEOOX1aHO, 100 KO B TLII
¢yHKIii BOyI0BYBaBCs B Miclle BUKJIUKY GyHKIii [1].

inline double cube (double x)

{

return (x*x*x);

}

OOMeXeHHsI KOMITUIATOpa He JJ03BOJIsi€ BOYI0OBYBAaTH CKJIaIHI (YHKIIII.
PekypcuBHi hyHKLiT

B imkeHepHii TpakTHUIl JOBOJMUTHCS YacTO peali3oByBaTU PEKypPCHBHI
anroputMu. Taka HEOOXIIHICTh BUHHKAE TIPU POOOTI 3 TMHAMIYHUMH CTPYKTYpPaMH
JaHUX, TaKUX SK CTEKH, JepeBa, uepru, Tomo. [ns peamizaimii pekypcHUBHUX
anroput™MiB y C++ mepeabaueHa MOXKIUBICTb CTBOPEHHSI pPeKVPCUBHUX (DYHKYILL.
PexypcuBHa (yHKIS sBiIsSIE cO0010 (DYHKINIIO, ¥ TUT SKO1 3MIHCHIOETHCS BUKIIHUK
i€l K QyHKITI.

Hexaii HEOOXiHO CTBOPUTH IporpaMy JJis oO0YHMCIeHHs (akTopiana JA0aTHOTO
qHCIIa.

#include <iostream.h>

int fact (int n);

int main ()

{

int m;

cout << "\nBBepgiTb uise uwmcio:";

cin >> m;

cout << "\n ®akTopian umcyga " << m << "gmopiBHoe " <<
fact (m) ;

return 0;



int fact (int n)

{

int a;
if (n<0) return 0O;
if (n==0) return 1;

a =n * fact(n-1); // Bukauk uiel x OyHKIII
// mna n-1
return a;

}

Jl7ist Bi’€MHOTO apryMeHTy (akTopiaia He iCHy€, TOMY (DYHKIiSI B LIbOMY BUIAJKY
nmoBepTae HyJboBe 3HadeHHsA. Ockinbku (Qakropian HyJs JAopiBHIOE 1 3a
O3HAYEHHSM, TO B TUI (QyHKUII nependadyeHuid 1 ued BapiaHT. Y BUNAAKY KOJIH
aprymenT ¢yHkuii fact () Biaminaui Big 0 Ta 1, Buknukaemo ynkuito fact ()
13 3MEHIIEHUM Ha OJIMHULIO 3HAYCHHSIM MapaMmeTpa 1 MHOXHMO pe3yibTaT Ha
3HAUEHHS TIOTOYHOIO IMapamerpa. TakuM 4YWHOM, B pe3ysbTaTi BOYJOBaHUX

BUKJIMKIB (DYHKIIIM OTPUMAEMO HACTYTHUM PE3yJIbTaT:
n* (n-1) * (n-2) * ... *» 2 *x 1 *x1

Knacu nam’aTi

Kosxna 3MinHa 1 ¢pyHkiis B C++ mae qBa aTpulyTH:
— THII,

— KJIaC ImaM’sTi.

IcHy€e yoTHpH KJ1acu mam’siTi:

— aBTOMATUYHUU — auto;

— 30BHINIHIA — extern;

— pericTpoBUi — register;

— CTaTUYHHUM — static.

ABTOMATHYHMIA. 3MIHHA, OTOJIONIEHA BcepeauHl (DYHKIIII, 32 3aMOBUYBAaHHSM €
aBTOMaTHYHOI. OroJIONIEHHS 3MIHHHX BCepeAuHl OJIOKY HESBHO OTPUMYIOTh
ABTOMAaTHYHHUM KJIac TaM sTi.

[Ipukian (1BHOTO BUKOPHUCTAHHS)

auto int a, b, c;

auto float d = 5.38;

CucTtema BHIUISE ITaM’ SITh JJIsl aBTOMAaTUYHHUX 3MiHHUX IIPH BXOJ1 B OJIOK B CTEKY.
3oBHimHii. OnuH 13 croco0iB nepeaadi iHdopmarlii Mix OJokaMu Ta QyHKITISIMA
MOJISITa€ 'y BUKOPHUCTAHHI 30BHINIHIX 3MIHHHMX. SIKIIO 3MiHHA OroOJIOIICHA 330BHI
GyHKIT — 11 k1ac mam’sTi extern. PosrissHeMo HacTymHUH npukian [1].

Qaitn circle. cpp.



const double pi = 3.14159; //JokanbHa nmo @ bamnny
circle.cpp 3MiHHa

double circle (double radius)

{

return (pi * radius * radius);

Qa1 cir main.cpp.
#include <iostream.h>

double circle (double) ; //byHKL1A aBTOMATUUHO e
SOBHI1MHEOK

int main ()
{
double x = 3.5;
cout << circle(x) << "is area of circle of radius "
<< x;
}

PericTpoBuii. [Ipyu BUKOpHCTaHHI PETiCTPOBOrO KJacy MaM’sATi BIAMOBIIHI 3MiHHI
OyIyTh PpO3MIIIEHO Yy IIBUAKUX pericrpax mnam’saTi (Ipu HaSBHOCTI Takoi
MOXJIMBOCT1). SIKIO KOMMUIATOP HE MOXKE BUIUIATH (I3UYHUN PpericTp, Kiac
am’sTi cTa€ aBToMaTHYHUM [1].

for (register i = 0; 1 < LIMIT; i++)

{

}

Oromomenns register i = 0; piBHO3HAYHO register int 1 = 0;.

Crarnunmii. 3MiHHI, OroJIOIICHI SK static, MaTh [JBa BaXXJIHUBHUX
3acrocyBaHHs [1]:

— JIOKaJbHa 3MiHHA 30epirae 3HaYeHHS IPU TTOBTOPHOMY BXO/Ii B OJIOK;

— 3a0e3neueHHsT MEXaHI3My 3aKpUTOCTI (privacy).

Hasenemo npukiiay 30epiraHds 3Ha4CHHS CTaTHYHOT 3MiHHOT [ 1].
#include <iostream.h>

int count ()
{

static int <called = 0; // crartuuHa 3MiHHa, dgKa
36epirae CBOE 3HAUEHHS IIPM KOXHOMY BUKIMKY OQYHKII1I
count ()

++called;

return called;



main ()
{
int call times;
for (int 1 = 0; 1 < 5; ++1)
call times = count();
cout << "\nThe function is called " << call times <<
" times\n";

}

Haseaemo mpukia 3abe3nedeHHs 3aKkputocTi [1].
static int static func(int a)

{

int non static func (int a)

{

b = static func(a); //mocrynHo smme B LbOMy Oaini; B
1HIMX — HEe IOOCTYIIHO

3.2. MNpuknan

PosrnsiHeMo mpukiaa BUKOPUCTAHHS (QYHKIIII, sSKa OOYHCIIOE MaKCHUMYM 3 JIBOX
qHCeT.
#include<iostream.h>

int max (int, int); // npororun obyHkIii

void main ()

{

int x, vy, z;

cout << "\n noueproBo BBemiThr X Ta y \n";
cin >> x;

cin >> vy;

Zz = max(x, y);

cout << "z =" K z;

}

int max (int a, int b) // dopmanbHi apryMeHTHU

{



int c¢; /* poBoua s3MiHHa */
if (a >= Db)

c = ay
else
c = b;

return c;

}
3.3. Nopsaaok BUKOHAHHA po6oTH

5.3.1. [IpoananizyBaTi yMOBY 3aJayi.

5.3.2. Po3pobuTH anroputM Ta CTBOPUTH MPOTpamMy PO3B’sI3aHHS 3ajayi 3TiJTHO 3
HOMEPOM BaplaHTYy.

5.3.3. Pe3ynbpTaTt po60TH OGOPMUTH TPOTOKOIIOM.

3.4. BapiaHTtn 3aBgaHb

Hamucatu QyHkIiro, sika 009YHCIIOE 3HAYCHHS BUpPa3y, Ta BU3HAYMUTHU ii 3HAYCHHS
JUIS BBEJIEHUX KOPHCTyBaueM 3HAaueHb (aKTUYHHX TNapameTpiB. llpu 1pomy
3HaWTH 007acThb BU3HAUYCHHS (QYHKILIA Ta 3a0e3MeunuTH HEOOXIJHYy peakiio
mporpaMy Ha HEKOPEKTHI CUTYaIIii.

Hamucatn ¢yHnkiito, sxka oO4YMCIIIOE 3HAYEHHS BHpa3y, Ta BHU3HAUYUTH il
3HAUEHHs [IJI BBEJIEHUX KOPHCTyBaueM 3HaueHb (PakTUyHUX mapamerpiB. llpu
IIbOMY 3HaWTH 00JIaCTh BU3HAUYEHHS (DYHKIIIHM Ta 3a0€3MeYUTH HEOOXiHY peaKIlio
IporpaMy Ha HEKOPEKTHI CUTYaIIii.
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3aBaaHHA NMiABUIIEHOI CKJIAJHOCTI.

1. ano matypambae N. OOGuuciautu 1!4+2!+3!+......+n! Buznauntn ¢GyHKIi0
oOuucnenas ¢akropiana umcna (dakTopiam ymcia n — 1e J0OYTOK BCIX
HATYpaJIbHUX 9ucel Bif 1 10 n, ToOTO n!=1*2*3* *n).

2. JIns 3amaAux X Ta n OOYUCIUTH 3HAYCHHS BUPA3y:

X )C2 Xn

l+=+—+..+—.
12 n!

3. Jlns 3amaHux X Ta N 00YMCIUTH 3HAYCHHS BUPA3y:



2 2 2 2

1 2 3 n
+

+ + +... .
1432 2432 3432 p43?
4. JIns 3a1aHOT0 N 0OYHUCITUTH 3HAYEHHS BUPa3y
1 4 9 n*n
+ + Fot——.

1+3*3 243*%3 343*3 n+3*3

5. 3HaifT BCi MPOCTI YKCHa 13 3aJ1aHOro 1HTepBainy. Bukopucraiite QyHKIIiio,
sKa BU3HAYAE, YU € YHUCIIO TIPOCTUM.

6. lano Binmpizku a, b, ¢, d. [l KOKHOI TpiliKM BIAPI3KiB, 13 SKUX MOXKHA
noOyyBaTH TPUKYTHHUK, 3HAWIITH IJIONLY JIaHOTO TPUKYTHUKA. Bukopucraiite
(GyHKI1T BU3HAYEHHSI MOKIIMBOCTI MOOY0BU TPUKYTHHKA Ta OOUUCIEHHS IJIOIIII.

7. UYucna BBOASTHCA 1O TUX TIp, MOKKM HE OyJe BBEICHO TeEpIIe Bij €MHE
yuciio. BusHauuTH, CKUTBKM YHUCEN 13 MOTOKY BBEACHHS PIBHI CyMi KyOIB CBOiX
mudp. Bukopucraiite QyHkuito, sika Oyae NepeBipsITH, UM JTOPIBHIOE HATypaJibHE
YKCIIO CyMi KyOiB cBOiX 1udp.

8. Hamucatu ¢yHKIi0, sKa TMepeBipse, YU € UUCIO MNaTiHAPOMOM
(mamHaApPOMOM — II€ YHCJO, L0 YUTAETHCS OJHAKOBO 3J11Ba HANpaBO Ta CIpaBa
HaJIiBO, Hanpukias 12421.

9. Hanucatn ¢yHkiito, gxa mnepesipsie, YU € YUCI0 aBTOMOPGOHUM (YHCIIO
aBToMOp(He, SKIIO KBaapaT IbOI0 YHUCIA 3aKIHUYYEThCS ILIMM K€ YHCIIOM,
HAIPUKJIIAJ, yucia 6 Ta 25, Tak K KBaApaTH MUX uncen 36 ta 625).

10. Hanucatu ¢yHKII0, sSiKa TIepeBipsie, YU € YHUCIO JOCKOHAJIWUM, TOOTO 4Hu
JIOPIBHIOE BOHO CYMI CBOiX JIJbHUKIB, 32 BUHSITKOM CaMoro ceoe.

11. Hanucatu ¢yHKIIiI0 3HAXOKEHHS CyMU U (]p ynca.

12. Hanucatu mporpaMmy TMONIYKYy HAWOUIBIIOTO 3  TPhOX  YHCEI,
BUKOPUCTOBYIOYH (PYHKI[IFO MONIYKY MaKCUMAJIbHOTO 3 JBOX YHCEIL.

f(x2,y,x2y)

13. Jlano  midici  yucma X, Y. OOuucautu

_~N2a-b
f(a,b,C)—m.

5 s Ae
f(X -y, X, Y)

14. Jlano miiicHi yucna X, Y. O6uucnutu g(X,y)+g(1.5x%, y2) -g(2x,5y), ne
5 a4+ bt
j=0ai+2ab+4i

% g2 p2i

i=0 !

2

g(a,b)=



1.8g(x,y)+g(1.3x,x-y)

15. Jlano niiicui uucna X, Y. OOuuciautu ne
3
g(y™)
% a4 — bt
i
- @
g(a,b)=—1 : —.
% 2a21 + 3b3l
!
i=0 (50)!
16. Jlano JiHCHI yucina X, y. O6uucIuTH
5 .5 5 2 a?
t(x,5)+t(y,5)+max(t(x” —y~,5),x7), ne t(a,b)=(a—-b)" + - Bukopucratite
b

(GYHKII1I0 3HAXOKEHHSI MAKCUMAJIBHOT'O 3 IBOX YHCE].

17. Jlano TIHCHI yucia X, y. O0uucnauTu
(% + 3 = )+ 100+ 3+ 3) +min(y, 1% = 7,2)),

2
ne  tla,p)=~a-b+ % . Buxopucratm = QyHKIIIO  3HAXOKEHHS
Jb+b

MIHIMaJIBHOT'O 3 JIBOX YHCEII.

18. [lano JIHCHI yucia X, y. OO0uucnuTn

(2. 3
u, AKWO rnin(y,\/x2 -y)<0
xX+2y

t =5 by 31 : Bukopucratu byHKII

x4+ T+ 5

X akuwo max(\/;,x -y)<0
x+2y

3HAXO/KEHHS MIHIMAJILHOTO Ta MAaKCUMAJIBHOTO 13 IBOX YHCEI.

19. Jlns OiHoMialbHUX KOE(IIi€HTIB (YUCIO TEPEeCTaHOBOK 3 n mo k)
BUKOHY€ThCS ~ HacTymHe  cmiBBimHomeHHS:  Cp*=Cpi*'+Cpi¥,  Cp0=C,"=1.
PeanisyBatu (yHKIiIO 178 oOuucieHHs 3HaueHHS Cpf, BUKOPHUCTOBYIOUH II€
PEKYPCHUBHE CITIBBITHOIIICHHS.

20. Yucna @Dioonauui f, oOuucmrorotecs 3a  dopmynamu  fo=f1=1,;
fo=fr1+fh2 mpm n=2,3,... PeamizyBatu QyHKIIO, sKa 32 3aJaHAM HOMEpPOM N
obuncimoBaTMME 3HadeHHsS f,: (a) 3 BUKOpHUCTaHHSAM pekypcii; (0) 3
BUKOPHUCTAHHSM «IOBroi apumMeTukm» 1t n<65536.

21. PeanizyBaTu 3a JOMOMOTOI0 PEKYpPCUBHOI (QYyHKIII anropuTm quicksort
(«1mBHIKE COPTYBAHHS») JJIsl COPTYBAHHSI €JIEMEHTIB MacHUBY.

22. PeanizyBaT peKypCUBHY (QYHKIIIIO [JI1 PO3B’S3aHHS 3ajadi  Mpo
XaHOMCHKI BEXI.

23. PeanizyBaT peKypcuBHY (QYHKIIIO JUIsi OOYHCICHHS HaWOIIBIIOrO
CHUTHPHOTO JUTPHUKA JBOX HATypalmbHUX dncenl A Ta B, BUKOPHUCTOBYIOUH
anroput™m EBkiina.



3.5. KOHTpOnbHI 3anuUTaHHA

1. [losicHITH 3HaYEHHS IPOTOTUITY (DYHKIII.

2. SIxkuit 3B’s130K MK napameTpamu QyHKUIi 1 aprymeHTamMu? [1oscHITE MexaHi3M
nepeaayl apryMeHTIB [0 3HAYEHHIO.

3. SlkuM 4YMHOM MOKHa 3a0€3MEeYUTH OTPUMAHHSA 32 JIOMOMOTrOI (YHKIIL
JEKUTbKOX pe3yJIbTaTiB?

4. SIki 3MIHHI HAa3UBAIOTHCA I100ATBHUMU?

5. Y yoMy BIIMIHHICTb TJI00AJIbHUX Ta JOKAJIBLHUX 3MIHHUX?

6. [losicHITh TpU3HAYEHHS PI3HUX KJIACIB MaM ATI.

/. HaBeniTh 03HaYeHHS PEKYpCUBHOI PYHKIIIT Ta IPUKIAJ iX 3aCTOCYBAHHS.

8. HaBenith npukiaj nepeBaHTaXeHHs QyHKIIII.

9. V yoMy nepeBara BUKOpUCTaHHS BOyZAOBaHUX (DYHKIIII?

10. SIxi npaBuiia BUKOPUCTAHHS apPTYMEHTIB 32 3aMOBUYBaHHAM?

[epenik mocunaHs.

1. ITon A. OOBEKTHO-OpUEHTUPOBaHHOE MporpammupoBanue Ha C++. — buHowm,
2001. — 464 c.

2. Crpayctpyn b. f3bik nmporpammupoBanusi C++. CrernuanbHOe HW3IaHHUE. —
bunowm, 2008. — 1104 c.



NNaGopaTtopHa po6oTta Ned
Po6oTa 3 naM’aTTIO

KurouoBi cioBa: obnacti mam’aTti, JocTynHI mporpamam Ha C++ Ta ix
npu3HadeHHs; 3acoou C++ nus poOOTH 3 maM’sTTIO; BKa3IBHUKU Ta iX MPUPOA;
aapecHa apu(pMeTrKa; CTBOPEHHS JUHAMIYHUX MacHUBIB.

MeTta pobdoTH: OTpUMaTl HAaBUYKH POOOTH 3 BKa31BHUKAMU, MOCUJIAHHIMU Ta
JTUHAMIYHUMHU MacHBaMHU.

4.1. TeopeTUYHi BiOMOCTI
Bka3iBHUKM

BkasziBHUK — 1ie TUIT JaHUX, IKUI BUKOPUCTOBYETHCS ISl 30€piraHHs aapec
3MIHHUX 1 00'exTiB. s nmaHoro tumy T, TMOD T* € «BKa3iBHUKOM Ha T»
[Mlommaka! [xkepeno mocwiaHHs He 3HakjaeHo.]. Tobto 3minHa Tumy T*
MICTUTh aapecy 00’exta Tuny T. Hanpuknan:

int count = 1;
int* ptr = ¢&count; // ptr wMmicTuTe azmpecy 3MiHHOI
count
&count e
plr T

count

B moBi C++ HasBHA omepallisi BU3HAYCHHS ajpecd — &, 3a JIONMIOMOTOI0 SIKO1
BU3HAYAETLCSA ajJpeca KOMIpPKH TlaM’sTi, Je 30epiraerbcs 3HAYEHHS 3aJ1aHOl
3MmiHHOi1. Hampukman, sikio vr — iM’s 3MIHHOI, TO &vXr — ajpeca Ii€i 3MIHHOI.
Hexait 3minHa Ty BKa3iBHUK Mae iM's ptr. Tomi B sSIKOCTI 3HaYeHHS i MOXHA
MIPUCBOITH aJIpECy 3a JOIMOMOTOI0 HACTYITHOTO OfepaTopa:

ptr = &vr;

B moBi C++ mpu poOOTi 3 BKa3iBHUKAMU BEJIMKE 3HAYCHHS Ma€ Omeparlis
HenpsMoi anpecamii (posivenysanns exaszisnuxa) — *. Omepariss * J103BOJISIE
3BEpTATUCA JI0 3MIHHOT HE HaMpsIMy, a Yepe3 BKa3iBHUK, KU MICTUTh aJpecy Ii€l
3MmiHHOI. L omepallis € 0JHOMICHOIO 1 Ma€e acoIliaTHBHICTBH 3J1iBa HampaBo. L[ro
omepariifo He CIijJ MIyTath 3 OIHapHOIO omepaiicro MHOXeHHsS. Hexalh ptr —
BKa3iBHUK, TOJI *ptr — Iie 3HaUYeHHS 3MIHHOI, Ha Ky BKazye ptr. Hampuxman

[MToMuaka! /I:xepesio mocuJIaHHS He 3HAMIEHO. |:
int a =1, b;
int* ptr = &a; //MicTuTh ampecy 3MiHHOI a



cout << Y BminHHa a = " << (*ptr) << “3b6epiraeTbcsa 3a
amgpecown "7 << ptr;

b = ptr; // noummiaka: BKA31BHMK He IMNEepPeTBOPETHCS Yy
11iJjle 4umcio

b = *ptr +1; // b =2

MocunaHHA

Ilocunanns (reference) siBnsie cob600 BUAO3MIHEHY (DOpMY BKa3iBHHKA, sKa
BUKOPUCTOBYETHCS B SIKOCTI 71C€800HIMY (IPYroro iMeH1) 3MIHHOI. Y 3B’S3KYy 3 IIUM
MOCWJIaHHA HE MOTpeOyIOTh M0AaTKOBOI mam’sTi. [y BU3HAYEHHS MOCUIIAHHS
BUKOPUCTOBYIOTh CHUMBOJI & (ammepcaHTt), SKUH CTaBUTbCS NEpel 3MIHHOIO-
MTOCHJIAHHSIM.

3MiHHI TUITY TOCUJIAHHS MOKYTh BUKOPUCTOBYBATHCS B HACTYIHHX LIJISAX:

— 3aMICTh niepeiadl y PyHKI[it0 00’ €KTa 3a 3HAUYCHHSIM;

— JIJIsl BU3HAUEHHS KOHCTPYKTOPA KOIIii MpHU peanizallii KJacis;

— JIJISl IEPEeBaHTAXKEHHS YHAPHUX ONEpalliil.

IIpuxnao. BUKopucTaHHS MOCHJIaHb.

#include <iostream.h>

int main ()

{
int t = 13,

int &ref = t;// ininianiszauig nocmyaHHs Ha t
// Tenep ref e cuHOHiIMOM iMeHi t
cout << '"llouaTkKkoOBe BHaueHHd t: "< oty /)

BMBOOUTH 13
r += 10; // 3MiHa 3HaueHHd t uyepes MNOCUIJIAHHA
cout<<"\n OcraTouHe 3HaueHHs t:" << t; //
BUBOOUTHL 23
return 0;

}

B nmaHomy BuNaaKy MH BHUKOPHCTOBYBAJIM TOCWIaHHA ref B AKOCTI
NCeBAOHIMY 3MiHHOI t. B 1iif curTyalii BOHO HA3HBAETHCH HeE3AIEHCHUM
nocunannam (independent reference) i mMOBMHHO OyTH IHIIiali30BaHE IMMiJI 4Yac
oroyionmieHHs. Takuil Ccrnocid0 BHUKOPUCTAHHS TMOCWJIAHH MOXE MPHU3BECTH 0
daTanpbHUX TOMMIIOK, SKI Ba)XKO BHUSBHUTH 4Yepe3 BUHUKHEHHS IUTyTaHUHU Y
BUKOPUCTaHHI 3MIHHUX.

Cnocobu nepepayvi aprymeHTiB B (pyHKLUilO: 32 BKa3iBHUKOM Ta
NOCUNaHHAM

B naGopatophiii po6otri Ne3 Oyno po3riasiHyTo OJMH Crocid mnepenayi
apryMeHTiB B (pyHKIi, a came 3a 3HaueHHAM. OHaK Takui Croci0 Mae HACTYIIHI



HEJI0JIIKU: Tiepeiaya 00’ €KTIB BEIUKOI0 00’ €My BUMaraTuMe BEIMKUX BUTPAT 4acy
Ta Mam’sTi; 1HOAI HEOOX1THO MOAU(DIKYBaTH 3HAYEHHS apTYMEHTIB B TUTl (DYyHKIIII.
JInsi 1bOro BUKOPUCTOBYETHCS Tiepefadya apryMeHTIB 3a exazieHuxkom (abo
aopecoio) Ta NOCUNIAHHSM.

[lig yac mepegavi apryMeHTIB 3a BKa31BHUKOM B CTE€K 3aHOCHUTBCS KOIIisl HE
3HAUEHHSA, a KOmis BKa3iBHMKA. BiamoBigHO (YHKIS omepye 3 aapecaMu Ha
KOMIPKHA TaM’sTi, € 3HaXOAUTbCS 3HAYE€HHsS apryMeHTy (QyHKUIi, 1 MOXe Horo
3MIHIOBAaTH.

Ilpuxnao. @yHKUIA 3 TApaMEeTPOM-BKa31BHUKOM.

#include <iostream.h> // cout

void sqgr(int*);// nporoTun QyHKI1I

int main ()

{

int t = 3;
cout << "IlouaTkoBe 3HaueHHa t:" << t; // BUBOIUTH
3
sqgr (&t); // nepemaua ampecu 3MiHHOI t
cout<<"\nOcTarTouyHe 3HaueHHa t:" << t; // BUBOIUTH
9
return 0;
}
void sqgr (int* x)
{
(*x) *= (*x); // BUKOPMUCTAHO omnepauin
PO31MEHYBaAHHS

}

Tpetiit crioci6 mepenayi aprymMeHTiB — 3a nocuianxam. B 1IbOMy BHMAAKY
napaMmeTpyd (YHKIIT MepenarThCs 3a JOMOMOTro IMocujiaHHg. ToOTo, B TLIO
byHKIIT TIeperaeTbea aapeca mapaMerpa 1 BCl 3BEpHEHHS 70 MapamMeTpa HESBHO
po3iMeHyI0Thca. DPAaKTUYHO MH CTBOPIOEMO TICEBJOHIMH apryMeHTiB (DyHKIIIi, 3a
JIOTIOMOTOI0 ~ SKMX  MOXKEMO 3MIHIOBAaTH BXIJHI 3HA4Y€HHS IMapameTpiB.
BukopucranHs TOCWIaHh 3aMiCTh BKa3iBHHUKIB 3BUIBHSE BiJl HEOOXITHOCTI
3aCTOCOBYBATH OIepallii KOMiIBaHHSA aJpec Ta pO3IMEHYBaHHS.

Ipuxnao. OyHKIIA 3 MTApaMeTPOM-TIOCHUTIAHHS.

#include <iostream.h> // cout

void sqgr(int &);// nmpororun dbyHkiii
int main ()

{
int t = 3;



cout << "llouaTkoBe =3HaueHHS t:" << t; // BUBOIUTH
3

sqgr (t) ;

cout<<"\nOcTaTouHe =3HaueHHsa t:" << t; // BUBOIUTH
9

return 0;

void sgr (inté& x)
{

X*= xX;

MacuBu Ta BKasiBHUKU

MacuB sBisiE CO0OO JACSAKY TIOCHITOBHICT, 3HAY€Hb OJHOTO THITY.
OrosomeHHs CTaHJAPTHOTO (CTaTUYHOIO) MACHBY BHJUIAE HEOOXIHY Mam’sTh
(KITBKICTh €JIEMEHTIB MOMHOXEHE Ha 00’e€M mam’sTi, KWW 3aiiMae BiITIOBITHUN
TUI JaHUX), IOYMHAIO4YU 3 0a30Boi aapecH. Bzarani kaxkydw, iM’si MacHUBY SIBIISIE
co00W0 nocmitinull 6KaA3i6HUK, SKAW 1HINIAII30BAHO II€F0 0a30BOI0 aJPECOI0
[Momuaxka! JI:kepesio mMOCWJIaHHS He 3HaljgeHo.]. TakuM YHHOM, MacHBH i
BKA31BHUKW BUKOPUCTOBYIOTHCS JUISI OJHIET METU: AOCTYyNy N0 mam’sti. PizHuus
MoJIATa€ B TOMY, IO BKAa3IBHUK € 3MIHHOIO, sIKa MPUHAMAaEe B SKOCTI 3HAYEHHS
azgpecy KOMIpKH maM’siTi. A 1M’ MacuBy MOXE PO3TJIAJATHCS SIK TOCTIHHUM
BKa3iBHUK 3 (pikcoBaHOIO (0azoBorw) aapecoro [[lommiaka! /[:kepesio mocujiaHHs
He 3HaiijeHo.].

PosrisiHeMo HacTynmHUM TPUKIA.

int mas|[4];

int* ptr = mas;
Anpeca &mas [0] &mas[1] &mas [2] &mas [ 3]
abo ptr abo ptr+1 abo ptr+2 abo ptr+3
3HaueHHS mas[0] abo|mas[1l] abo|mas[2] abo|mas[3] abo
*ptr *(ptr+l) * (ptr+2) * (ptr+3)
TakuM yuHOM, B JaHOMY BHIAIKY 3allUcu ptr+i Ta &émas [I] piBHOCHJIbHI,
e | — Jgeske 3MimieHHs (LJIE YMCI0) BiX aapecu ptr abo &mas (B JaHOMY
Burajaky i1=0..3). BigMiHHICTb IOJIATa€ B TOMY, IO 3HAYCHHS ptr+i 3MIiHIOBaTH
MOXHa, a &mas [1] — Hi. HactymHi Bupasum € HekopekTHuME [[lomuiika!
JIxepeJio MOCHJIAHHA He 3HalIeHo.]:
mas = ptr;
++mas;
mas = mas + 3;

JIns oTpuMaHHSA 3HA4YEHHS €JIEMEHTY MAacHBy uepe3 BKa3iBHUK ptr
HEOOX1JIHO BHUKOPHUCTATH OIEpallilo po3iMeHyBaHHsA. Po3risiHeMo 1Ba crocoou



3HaXOJKEHHS CyMHU elleMeHTiB jesikoro MacuBy [[lomuiaka! [I:kepesio
MOCHJIAHHS He 3HaMIeHO.].

const int N = 10;
int mas|[N];
int* ptr = mas; // abo ptr = &mas[0]

// 1 BapiaHT: uepes BKa31BHUK pPLr

int suml = 0;

for (ptr = mas; ptr < &mas[N]; ++ptr)
suml += *ptr;

// 2 BapiaHT: 3 BUKOPMCTAHHAM 1HIEKCIiB
int sum2 = 0O;
for (int 1 = 0; 1 < N; ++1)

sum2 += mas[i];

// piBHOCMIIBHO Sum2 += * (mas + 1);

AHajoriyHa ajpecHa apu(pMETHKa BUKOPHUCTOBYETHCS NPH BUKOPUCTAHHI
MacHUBIB OUTBIIOT pO3MIpHOCTI. PO3IiisiHEMO OTONOLIEHHS JBOBUMIPHOTO MacHUBY:

int mas[4]1[2]; // marpuudg posMipom 4 Ha 2

int *ptr;

Toni BUpa3 ptr=mas BKa3zye Ha MEPIIUNA CTOBMIEIb NEPIIOro PsIKa MATPHUIIL
mas. 3anucu mas 1 &mas [0] [0] piBHOcwibHI. Tozi BUpa3 ptr+1 BKazyBaTHUMeE
Ha mas([0][1], mam #ayte eneMmMeHTd: mas[1][0], mas[1][1],
mas[2] [0] 1T. A.; ptr+5 BkazyBatumMe Hamas [2] [1].

TobTo nBOBUMIpHI MacHBH pO3TallOBaHi B TaM’sATI TakK caMo, SK 1
OJIHOBHMIPHI MaCHBH, 3aiiMarOu MOCTiJOBHI KOMIPKH ITaM’sITi:

Anpeca |ptr ptr+l |ptr+2 |ptr+3 |ptr+4 |ptr+5

Buayenyg |[mas [0] [mas[0] imas[1l] l[mas[1l] [mas[2] [mas[2]

[0] [1] [0] [1] [0] [1]

3ayBa)KMMO, 10 PO3MIPHICTh CTATUYHOTO MACHUBY € KOHCTAHTOIO 1 HE MOXKE
BU3HAYATHCS TMi/1 YaC BUKOHAHHS MPOTPaMHU.

OnHaMiyHi macuBu

Jlunamiunum HA3WBAETHCS MACHB, PO3MIPHICTH SIKOTO CTa€ BIJOMOIO B
MPOIIeCi BUKOHAHHS TTPOTPAMH.

B C++ mns po6otu 3 nuHAMIYHUMEU 00’ €KTaMU BUKOPUCTOBYIOTH CICIiaibHI
ormepatopu new Ta delete. Lli omeparopu BUKOPUCTOBYIOTHCS ISl KEPYBAaHHS
BIIBHOIO MaM’SITTIO. BigpHa maMm’sTh — II€ 00JacTh I1aM’SITh, SKa HAJACThCS
CUCTEMOIO, JJisi 00’ €KTIB, 4YaC JKUTTS SIKUX HAMpsIMy KEPYETbCS MPOrpaMiCTOM
[MMomunka! JI>kepesio mocuIaHHS He 3HaiIeHO0.]. 3a JOIOMOIOI oOreparopa



new BUJAUISETHCS MaM’STh MiJl JUHAMIYHUN 00’ €KT (SIKUN CTBOPIOETHCS B MPOLIECi
BUKOHAHHS MPOTpaMu), a 3a JOMOMOIOI0 orneparopa delete CTBOpEHUH 00’ €KT
BUJIAJISIETHCS 3 TaM AITl. 3arajabHui popmar oneparTopa new:

new IiMm’sg TUILy;

new IiM’sA Tuny 1HI1II1ani3aTop;

new 1iMm’sa Tuny|[Bupas];

B pesynbrari BUKOHaHHS oOmepaTopy new B HaM SATI BUAUIIETbCS 00’ €M
nmam’aTi, KU HEOoOXiMHMM g 30epiraHHs BKa3aHOTO THUITY, 1 TOBEPTAETHCS
6a3oBa aapeca. SKio nam’sTh HEJOCTYITHA, ONEPATOP New MoBepTae 3HauYeHHs O,
a00 reHepye BUKIIIOYCHHS.

Omneparop delete Mae HaCTynHHM QopMmar:

delete Bmpas;

delete[] Bmupas;

Ilpuxnao. BuninieHHs naM’Ti i TMHAMIYHUN MacHB.

Hexaii po3MipHICTh AUHAMIYHOTO MaCUBY BBOJMTHCS 3 KiaBiarypu. CriouaTky
HEOOX1IHO BUIUIUTHU IMaM’sITh IMiJ IIed MacuB, a MOTIM CTBOPEHUN IUHAMIYHUUN
MacHUB HEOOXITHO BUIIYYUTH 3 TIaM ’SITi.

int n; // n — po3sMipHicTb MacuBy

cin >> n; // BBOOIMMO 3 KJIaBlaTypwu

int* mas = new 1int[n]; // BupinexndHs mnam’ari ning
IVMHAM1UHUI MacCUB

delete[] mas; // 3BljabHeHHA nam’ ATi

B npoMy mpukmaai 3MiHHA mas € BKa3IBHUKOM Ha MacuB 3 n E€JIEMCHTIB.
Oneparop int* mas = new int[n] BHKOHYE JIBl Jii: OrOJIONIYETHCS 3MiHHA

TUITy BKa3iBHUK 1nt, dalli BKa3iBHUKY HAJAEThCA ajapeca BHUALICHOI 00sacTi
nam’sTi y BIATMIOBIAHOCTI 3 3a/IaHUM THIIOM 00’ €KTa.

Jlns  mporo Kk IPUKIAAy MOJXKHA 33JlaTH  HACTYIIHY €KBIBaJICHTHY
MTOCTIIOBHICTh ONEPaTOPIB:

int n, *mas; // n - posMiphHicTe wMacuBy, mas -
BKA31BHMK TuUIy int

cin >> n;

mas = new int[n]; // BumimnenHs nam’ arvi ninm Macus

delete[] mas; // 3BinbHeHHs nam’ aTi

Omnepatop delete[] mas BHKOPUCTOBYETHCS JJIS 3BUILHEHHS BHIILJICHOT
maMm’siTi.

3ayBa:xkeHHsi! 3aB:KAM BHKOpPHCTOBYiiTe omnepatop delete micias
BU/IVICHHSI aM’AITi 32 10IOMOTroI0 oneparopa new. Lle Bxoauts B 000B’sI3KHN
nporpamicra! Inakue ne Mo:xe NpU3BecTH 10 BTPATH IaM ATI.

Jly’)ke dYacTo mpW TporpaMyBaHHI BHWHUKAE HEOOXITHICTH CTBOPEHHS
OaraToBUMIpHUX AMHAMIYHHX 00 €KTiB. [IporpaMicTu-moYaTKiBII 32 aHAJIOTIEIO 3
MOJAaHUM CIIOCOOOM CTBOPEHHS OJHOBUMIPHUX JHHAMIYHMX MACHUBIB IS
JBOBUMIPHOTO JHHAMIYHOTO MAaCHUBY PO3MIPHOCTI N * k 3aMMITyTh HACTYITHE

int* mas = new int[n][k]; // HeBipno! IomMunka!



Takuil crnoci0 BUIUIEHHA TaM’ATi HE JacTh KOPEKTHOTO pe3yJbTaTy.
Hapenemo npukiajg CTBOPEHHS! JUHAMIYHOTO JBOBUMIPHOTO MAaCHUBY.
#include <iostream.h>

int main ()

{
int n, m;
cout << "BBepniTp kijmbkicTb pankiB";
cin >> n;
cout << "BBeniTh KiJBKI1ICTL CTOBILIB";
cin >> m;

int** a; //a - BKaAaz1BHMK Ha MaCHMB BKA31BHUKIB

a = new 1int*[n]; //BupnineHua nam’ 4Tl nOad MacuBy
BKAa31BHMKIB Ha N PSAIOKiB

for(int i = 0; 1 < n; i++)

ali]l] = new int[m]; //Bunimnenusa mnam’ari mgid
KOXHOTO PSIKa MAaCHMBY PO3MIPHICTIO m
// BuUBln ejleMeHT1B MacCuUBY
for(int 1 = 0; 1 < n; 1i++){

for(int 7 = 0; 7 < m; J++){
cout << af[i][]] << " ",
}
cout<<endl;
}
// BupasneHHa nam’ ari
for(int 1 = 0; 1 < n; 1i++)
delete[] alil; //3BlJIbHEHHS nam’ aTi Bin
KOXHOTO pAIKa
delete[] a; //3BijnbHeHHa mnam’4ri B1g MacuUby
BKA31BHUKIB

return 0;

}

Posrmstnemo 1meit mpuxman Oiunkin  getanbHO. Crodatky MM CTBOPIOEMO
MMOABIMHMAIN BKa3IBHUK 1int** a: BKa3iBHMK Ha MacuB BKa3iBHHUKIB. [lix mein
MacHB BKa3iBHHKIB MM BHAUIIEMO IIaM’STh 3a JIOIMIOMOTOIO OIlepaTopa new.
a = new int*[n] (muB. puc.). IloTiM AIS KOXKHOTO Takoro BKa3iBHUKa (iX
KUTBKICTh CTAHOBUTH N) CTBOPIOETHCS OKPEMU TUHAMIYHUN OJTHOBUMIPHUN MaCHB
PO3MIpHOCTI m:

for(int 1 = 0; 1 < n; 1i++)

ali] = new int([m];
TakuM 4UHOM, MM OTPHUMAEMO MATPHITIO PO3MIPOM N *1.



*a[0] *a[1] *a[n-1]
] T
a[0)[1] | a[o)1] . a[0][m-1]
! |
a[1][0] | a(1] a[1][m-1]
a[n-‘t[ﬂ] aln-1]01] aln-1][m-1]

[HmMi cnocid cTBOpeHHs 0araTOBUMIPHOI'O MAcUBY MOJIATA€ Y BUKOPUCTAHHI
olHOBUMIpHOTO. Po3rinsiHeMo nmpukian —peanizamii  MaTpuill Ha  OCHOBI

OJIHOBUMIPHOTO TUHAMIYHOTO MAacCHBY.
#include <iostream.h>

int main ()

{
int n, m;
cout << "BrenmiTb KiJbKIiCTh pPSOKiB";
cin >> n;
cout << "BBepnmiThr KiJbKiCcTs cTOBILIB";

cin >> m;

int* a; //a - BKaslBHUK
a = new int[n*m]; //BumineHHd nam’ aTi OoJjg MacuBy

po3MipHOCT1 n*m

// BUMBlI eJIEMEHT1iB MacCuBY
for(int i = 0; 1 < n; 1i++){

for (int j 0; 7 < m; J++){
cout << af[i*m + J] << " "

}

cout<<endl;

// BunajsieHusa nam’ arTi
delete[] a;
return 0;



0 al0] a[1] a[m-1]
1 a[m] a[m+1] .. | a[2*m-1]
n-1|a[(n-1)*m] | a[(n-1)*m +1] | ... | a[n*m-1]

lNepenaya macusiB y ¢pyHKUiT

Skuo B SKOCTI apryMmMeHTy (YHKIII BHUKOPUCTOBYETbCS MAaCHB, TOAl
nepefaeTbcs BKa3iBHUK Ha Horo mnepmwmii enemedt [Ilomumika! Jl:kepesio
NMOCHJIAHHS He 3HaiaeHo.|. Hanpuknan:

int strlen (const char¥*);

void f () {
char v[] = "maccur";
int 1 = strlen (v);
int jJj = strlen ("Nicholas");

}

Tob6to npu BukIUKYy (yHKIT apryMeHTH TUy T[] OyayTh NEpPETBOPEHO B
tun T*. dakTuyHO MU OyAeMO TepenaBaTH BKa3iBHUKHU Ha €JIEMEHTH MAaCHUBY, 1
gyepe3 el BKa3iBHUK 3MOXXEMO 3MIHIOBATH 3HAYEHHS €JIEMEHTIB MAacHBY B TiJIi
¢yHkuii. [HIMMU croBaMM, MAacHBH HE MOKHA IEpeJaBaTd 10 3HAYCHHIO Ha
BimMiHy Bif iHmuXx THOIB gaHux [[lomuaka! JlXkepeno mnocuiaaHHsT He
3HalaeHo.]. Po3Mip MacuBy HeBiomuii B TuT (YHKII 1 116 MOXXE CTBOPIOBATH
TpyaHout. J{ns 1i po3B’si3aHHS MOYKHA CKOPHCTATHCS HACTYIMHHUMH PIIICHHSIMHU.
Panku cuMBOIIB € OOMEXEHUMHU 1 1X KUIBKICTP MOHA OOYHMCIMTA. B 1HIINX
BUIIAJIKaX pPO3MIp MacHBYy MOXKHA TIepeJaBaTH B SKOCTI 1HIIIOTO apryMeHTy
¢bynxii. Hampuknan:

void f(int* mas, int mas size);

Ane 3 0araTOBUMIpHMMH MAacWBHM BUHUKAIOTh TpyAHOUI. PosriasHemo
dyHKITIIO, SKa Omepye C JBOBUMIPHMM MacWUBOM (MaTpuiieio). SIKmio po3mipu
B1JIOMI ITi/T Yac KOMIIALIT, Mpo0JieM 3 UM HE BUHUKAE:

void print (int mas[3][5]) {

for (int 1 = 0; 1 < 3; 1 ++){
for (int j = 0; 73 < 5; Jj++)
cout << mas[i][J] << “\t’;

cout << '\n';

}



Martpunus (6aratoBUMipHUM MacuB) TNEpelaeThCs SK BKa3iBHUK (a HE
KomitoeTbes). [lepiia po3MipHICT MaCUBY HE BIUIMBA€E HA MPOOJIEMY 3HAXO/KEHHS
MOJIOXKEHHSI €JIEMEHTAa; BOHA MPOCTO BKAa3y€, CKUIbBKU € €JIEMEHTIB (B JaHOMY
BUIAJKY 3) BIANOBIAHOrO TUNHA (TYT int [5]). 3HaI0uM TUIBKU APYTY PO3MIPHICTh
5, MM 3MOXEMO 3HAWTH MOJOXKEHHS mas[1] [5] s OyIb-IKOTO 3HA4YCHHS 1.
Tomy nepiry po3MipHICTh MOXHA NIEPENATU B AKOCTI apIryMEHTY:

void print (int mas([][5], int diml) {

for (int 1 = 0; 1 < diml; 1i++){
for (int 7 = 0; j < 5; J++)
cout << mas[i][]] << “\t’;
cout << '"\n'

}

OpHak MpOCTUM YMHOM TepeaaTH JIBl pO3MIPHOCTI B SIKOCTI apIyMEHTIB BXKe
He BUxoJuTh. HactynHe pimeHHs 0y/1e HEKOPEKTHUM:
void print(int mas([][], int diml, int dim2) {
for (int 1 = 0O; < diml; i++) {
for (int j = J < dim2; J++)
cout << ma 1031 << “\t';
cout << '"\n'

]
l
0;
S[

}

[To-nepire, orosomieHHs mas [] [] HEKOPEKTHE, OCKUIBKH JJII TOTO 00
3HAWTH €JIeMEHT, HEeOOXiAHO 3HATH JIPYTy PO3MIPHICTH JBOBHMIPHOTO MACHUBY
([i*dim2 + J1). lo-mpyre, Bupa3 mas[i] [J] Oyme iHTepHpeTyBaTHUCS SIK
* (* (m+1i)+7J, 1 e He Te, MO MU OYIKyeMO Bia Hamoi mporpamu. [lpaBunbHe
PIIIEHHS MOJISATae y BUKOPUCTAHHI BKa31BHUKA:

void print (int mas[][], int diml, int dim2) {

for (int 1 = 0; 1 < diml; i++){
for (int j = 0; j < dim2; j++)
cout << mas[i*dim2 + J] << “\t';
cout << '\n'

}

JI1s1 BUKIIHKY TTi€T (byHKuu MH TIepeIaEMO BKa31BHHUK:
int v[3][5] =

{ { 0 ’ 1 ’ 2 ’ 3 ’ 4 } ’

{10, 11, 12, 13, 14},

{20, 21, 22, 23, 24}};

print (&v[0][0], 3, 5);
// abo print(v[0], 3, 5);

Bka3iBHUKM Ha PyHKLUiIO



3 (yHKIIIMH MOXHA poOOTH ABI peyl: BUKIMKATA Ta OTPUMATH ii aapecy.
BkaziBHUK, OTpUMaHMI HUIAXOM B3SITTI aapecu (PyHKIIi1, MO’KHa BUKOPUCTOBYBATH
qu1s 11 BUKIUKY [ITomuika! /I:kepesio mocuiianus He 3HaiaeHo. |. Hanpukian:

void error (string s) {/*... */}

void (*efct) (string); // BkaziBHUK Ha OGOyHKII1

void £ ()
{
efct = &error; // efct Bkasye Ha (OyHKLIo0 error
efct ("nomunka"); // BukIMK OYHKLII1I error uepes
BKaziBHuk efct

}

Komninisitop po3nizHae, mo efct € BKa3iBHUKOM Ta BUKIUKAae (QPYHKI[IIO, Ha
4Ky BiH BKazye. ToOTo, po3iMeHyBaHHSI BKa3iBHMKa Ha ()YHKIIIO 32 JOMOMOTOIO
oreparopa * He € 000B’S3KOBUM. AHAJIOTIYHO, HEOOOB’SI3KOBO BUKOPHCTOBYBATH
& NI OTPUMAaHHS aJipecu QyHKIIIT:

ApryMeHTH BKa31BHUKIB Ha (DYHKIIIO OTOJIOIIYIOTHCSI TAKUM CaMUM YHHOM,
K 1 aprymMeHTu camux QyHkuiid. [Ipu npucBoroBaHHI TUNU (YHKIIN MOBUHHI
touHo criBrnagaTi. Hampuximan [Ilomuaka! /[zkepesio mocujaHHsA He 3HAIEHO.]:

void (*pf) (string); // BkaszsiBHuMK Ha void(string)

void fl1 (string); // void(string)

int £2 (string); // int(string)

void f3 (int*); // void(int*)

void f£* () {
pf = &fl; // KOpexkTHO
pf = &f2; // momMuika: He TOM IOBEPTAE MMUM TUII
pf = &£f3; // noMmuika: HEe TOM TUI APTYyMEHTY

pf ("HTYY KIII”); //KOPEeKTHO

pf (0); // moummika: He TOM TUI APTYyMEHTY

int 1 = pf (“HTYY KNI”); // noMuika: NPUCBOOBAHHIA
void 3M1HH1M int

}

[IpaBuna mepegadi apryMeHTIB MPH BUKIUKY (YHKIIHA Yepe3 BKa3iBHUKU Ti
cami, o 1 mpu 0e3mocepeTHOMY BUKIIUKY (DYHKITIH.

Jly’ke 4acTo KOpHCHO BHKOPHUCTOBYBAaTH MAcHB BKa3iBHHKIB Ha (yHkmii. [le
MOke OyTu, HaAmpWKIAJd, CHCTEeMa MEHI0 B peaakTtopi. Bona wmoxe Oyth
peanizoBaHa 3 BUKOPUCTAaHHSM MAacHBY BKa31BHUKIB Ha (YHKIi, SIKi BUKOHYIOTh
BIAMOBiAHI oneparlii. Po3risiHemo 3arajibHY i71€10.

typedef void (*PF) (),

PF edit ops[] = { // xoMaHIu perjaryBaHHA
&cut, &paste, &copy, search };

PF file ops[] = { // danmnosi omnepauii

&open, &append, &close, &write };



Temep MM MOXEMO BU3HAUUTH Ta IHIIIANI3yBaTH BKA31BHUKH JUIS 1M, SKi
BUOMPAIOTHCS 13 MEHIO U 3B’SI3aHUX 3 HUMU KHOTIKAMMU:

PF* button2 = edit ops;

PEF* button3 = file ops;

ToOTo mpu HATUCKAaHHI KHOMKK button? OyAyTh 1HILIATI30BaHI KOMaHIU
penaryBaHHs TEKCTY, a button3 — (aitnosi onepariii. Konu kopuctyBau Bubepe
MYHKT MEHIO, HANpHUKiIaJ MyHKT 3, 3 Ha)XaTol KHONKOK 2, Oyae BHKOHaHa
HACTyIHa onepalis (BUKIUK BIAMOBIIHOT PyHKIIIT):

button2[2](); // BuUKIMK TpeTbol GyHKLI1II button2,
TOOTO CcopyVy ()

3acobu aHanisy npoaAyKTUBHOCTI nporpam

[Ipy HanucaHHl CKJIaAHUX MPOTPAMHUX CHCTEM 4YacTO BHUHHUKAE 3ajaya
ontumMizanii il (QyHKI[IOHyBaHHS, HalpuUKIaJ, 32 YacOM BHUKOHAaHHS Ta
BUKOPHUCTaHOIO maM’sTTi0. [[j1s1 Toro, 1mo0 BU3HAYUTH «BY3bK1 MICLS» MPOrpaMH,
0 PO3pOOJISIETBCS, HEOOXITHO BHUKOPHCTOBYBAaTH CHeEIliajdbHI 3aco0u, 3a
JIOTIOMOTOI0  SIKMX MO’KHa TpoaHali3yBaTH 1ii MPOJYKTUBHICTh. Taki 3acolu
HasuBaroThes npogatinepamu (profiling programs).

Opgnum 13 momyJsipHUX TnpodaiinepiB € mnporpamMHuil npoaykr Intel®
VTune™ Performance Analyzer. /lanuii 3aci0 He 3aleXUTh BiJ KOMIIJISTOpa Ta
MOK€ 3aCTOCOBYBAaTHCS [UIsl TIIporpaM, sIKI HalMCaHO Ha pI3HUX MOBax
nporpamyBanHs, Hanpukian, C, C++, Fortran, C#, Java, Tomo. BapTo Bia3HauuTH,
10 ICHYIOTh Bepcii LbOTO MPOAYKTY JUIsl PI3HUX ONEPALIMHUX CHCTEM, 30KpeMa
Windows Tta Linux.

4.2. Mpuknagm

BukopucroByroun BKa3iBHUKH, BHBECTH Ha €KpaH MacHB 13 3aJjaHOIO
KUIBKICTIO €JIEMEHTIB.

#include <iostream.h>

#include <conio.h>

int main ()
{

int *a;

int n;

cout << "Enter number of elements 1n your
array:" << endl;

cin >> n;

a = new int[n]
for (int 1 = 0

{

.
4

.
4

i < n; i++)

*(a + i) =i + 1;



cout << *(a+i) <<endl;
}
delete []a;
return 0;

4.3. Nopsaaok BUKOHAHHA po6oTH

4.3.1. TlpoanainizyBaTH YMOBY 3aJiayi.

4.3.2. Po3poOUTH anropuT™M Ta CTBOPUTH MpOTrpaMy po3B’A3aHHS 3ajadyl
3T1JTHO 3 HOMEPOM BapiaHTy.

4.3.3. Pe3ynbratu po60oTH 0HOPMUTH MPOTOKOJIOM.

4.4. BapiaHTn 3aBAaHb

PeanizyBatu HacTyIHi 3aBJIaHHS 3 BUKOPUCTAHHSAM JTUHAMIYHUX MacuBiB. J[s
JOCTyIy JIO €JIEMCHTIB MacuBy BHKOPHUCTAaTH JBa IJXOJIU: Yepe3 SBHE
pO3iMEHYBaHHS BKa31BHUKA Ta Uyepe3 1HACKCH.

1. 3naiiTu MiHIMaIBHUHN €JIEeMEHT MaTPHUIIl 33JJaHOTO PO3MIPY Ta TOOYTOK BCiX
i 1oJaTHHUX EJIEMEHTIB.

2. 3HAWTH CKaJIApHUN JOOYTOK JBOX BEKTOPIB Ta MAaKCUMAaJIbHUH CIIEMCHT
KO>KHOT'O 3 HUX.

3. O6uucnutu AOOYTOK MaTPHUIll HAa BEKTOpP Ta MaKCUMaJbHUM €JIEMEHT
OTPHUMAHOTO BEKTOpA.

4, 3HaiiTn 710OYTOK JBOX MAaTpPHIlb Ta MIHIMAJIBHUN €JIeMEHT OTpUMAaHOi
MaTpHIII.

5. 3HaliTH cyMy JBOX MAaTpHIlb Ta OOYUCIUTH CHif (CyMmMy AiaroHajJbHUX
€JIEMEHTIB) OTPUMAHOI MaTPHIII.

6. /laHo Ba OHAKOBI 3a JOBXKWHOIO OJHOBHMIipHI MacuBH. O0’eqHaTH iX Y
TPETiii MacHUB, YEPTyIOUYHU €JIEMEHTH IMEePIIOTO Ta IPYroro MacHBIB.

7. JlaHO OMHOBUMIpDHMH MacuB MJIHCHUX 4YHCeNl. BHW3HAUWTH, KUIBKICTH
JOJIATHUX, BiJ’€MHUX Ta HYJbOBHUX EJIEMCHTIB.

3aBaaHHA NMiABUINEHOI CKJIAJTHOCTI:

1. 3amoBHUTH OBOBUMIpHUN MacuB po3mipHocti nxm 1 [0 2 0 3
3a 3aJJaHUM IIPABUIIOM: 041015 0
6 0 [7 0 8
0 9 |10 100
2. 3anOBHUTH ABOBUMIPHMH MacuB po3mipHocti Nxn [0]1]1]1]1]0
3a 3aJJaHUM IIPABUIIOM: 2|0]1]1]0[4
212(0[0)4(4
212(0[0)4(4
2/0[3]3]0(4
0]13[3]3]3]0




3. 3anOBHUTH JBOBUMIPHHUIA MacuUB PO3MIPHOCTI NXN
3a 3a/laHUM IIPABUIIOM:

4. 3arOBHUTH JABOBUMIPHUN MacuB PO3MIPHOCTI NXM
3a 3a/laHUM IIPABUIIOM:

5. 3anOBHUTH JBOBHUMIPHUN MacuB PO3MIPHOCTI NXN
HACTYNMHUM YUHOM: Mepliui psanok - yucia didbonayui, a
KOXKHHIM  CcTOBNElb MNpoaoBkye psan @DidoHauyl Bif
€JIEeMEHTa, W0 3HAXOJUTHCA B MEpIIOMY pSAKY (uucna
®ibonayui f, oouuncoThes 32 popmynamu fo=Ff1=1; f=F.
1+t ipu n=2,3,... Yucnosa nocaigoBHicts PidoHauyi 1, 1,

2,3,5, 8,13, ...

6. 3anOBHUTH JABOBHUMIPHUN MacuB PO3MIPHOCTI NXN
HACTYITHUM YHHOM: TIEPUINH PSIOK Ta CTOBIEIh MAacCUBY
3allOBHEH1 OJMHHUISIMH, a KOXHUM IHIOUH €JEeMEHT
JIOPIBHIOE CYMI CYCIJIiB 3BEpXY Ta 3711Ba.

7. JlaHo NBOBUMIpHMI MacuB po3MipHOCTI NXN. VY
psAIKax 3 BIJ €EMHUM €JIEMEHTOM Ha TOJIOBHIM JiaroHai
3HAUTH CyMy BCIX €JEMEHTIB 1 HaWOUIbIIMKA 13 BCIX
€JICMEHTIB.

8. 3amOoBHUTH NBOBUMIpPHUII MacuUB PO3MIPHOCTI NXM
3a 3aJIaHUM TIPABHIIOM:

9. 3anoBHUTH NTBOBUMIPHHMM MacHB PO3MIPHOCTI NXM
3a 3aJ]aHUM TIPABUIIOM:

10. 3amoBHUTH TBOBUMIPHUN MAacWB PO3MIpPHOCTI NXN
Tak, mo0 Ha TOJOBHIN aiaroHani OyiM pPO3MIIIEHI Yucia
Bim N g0 1, miag roJIOBHOI [iaroHa/UTI0 HYJI, a Haj
TOJIOBHOIO JTIaTOHAJUII0 MO PSAKAX 4YWCIa B TOPSIKY
3pOCTaHHS Bij] 3aJIaHOTO.

6]1]1]1]1]5
2|6[1]1]5]4

2| 2]6|5]4]4

2| 2]5]6|4]4
2|5/3[3]6]4
5/3[3]3[3]6
1P RBRK 6
1211100 8 |7
13 |14 |15 [16 [17 18
04 23 22 21 20 19
118 Jo Ji6 17 o4
2 |7 [0 |15 [18 |23
3 |6 [11 14 19 22
4 b 121320 21
15 Jo a7

2 |6 [10 |14 |18

3 |7 1115 19

4 |8 [12 16 20




11. 3amoBHUTH ABOBUMIPHHUI MAaCHB PO3MIPHOCTI NXM
3a 3aJlaHUM IIPaBUIIOM:

12. Jlano xBaJapaTHy MAaTpHUII0 PO3MIPHOCTI NXN.
OTpuMaTH TPAHCIIOHOBAHY MATPUIIO (TPaHCIIOHYBAHHSIM
KBaJIpaTHO1 MaTPUIll Ha3MBAETHCS TaKe MEPETBOPEHHS, PU
SKOMY PSJIKM Ta CTOBIII MIHSIOTBCS MICHSAMH: I-i
CTOBIICIIb CTAE I-MIM PSIIKOM).

13. 3anmoBHUTH JBOBUMIPHUNA MacuB PO3MIPHOCTI NXN
3a 3a/1aHUM IIPABUIIOM:

14. Jlano JBOBUMIpHHUM MacuB PpPO3MIPHOCTI NXM.
Busnaunty, yu € B MacHBi pSJKU, PIBHI nepmomy. SAKmio €,
BUBECTH 1XHI 1HIEKCH.

15. 3anmoBHUTH ABOBUMIPHHUI MAacHB PO3MIPHOCTI NXM

3  KIaBlaTypu  JIMIIE HEB1J €MHUMH  4YHCJIAMH,
nepea0auYMBIIM  3aXUCT €JIEMEHTIB IIbOTO MAacHBY BiJl
HEMPaBUJIBHOTO BBEJICHHS. 3HAWTH KUIBKICTh HYJIbOBHX
€JIEMEHTIB, PO3TAIIOBAHUX Y HEMIAPHHUX PSAKAX.

16. 3anOBHUTH BOBUMIPHUM MacHUB PO3MIpPHOCTI NXN
OJIMHULIIMM B IIaXOBOMY TMOPSAKY, IOYMHAIOYU 3
BEPXHBOTO JIIBOTO KyTa.

17. Jlano xKBaapaTHy MAaTPHUII0O PO3MIPHOCTI NXN.
3HaliTH CyMy €JE€MEHTIB Ta MaKCUMaJbHHM EJIEMEHT Yy
3aIITPUXOBaHIK 00JIaCTI.

18. Jlnis maHOrOo ABOBHMIPHOTO MAacHBY PO3MIPHOCTI
NXM 3HaWTH cepenHe apupMeTUYHE HAWOUIBIIIOro 1
HAWMEHIIION0 3HA4Y€Hh MHOro €JEMEHTIB. 3aMIHUTH [AM
3HAYEHHSM BC1 €JIEMEHTH 33/IaHOTO PSIKA.

19. Jlano xBajmpaTHy MAaTpHIIIO PO3MIpPHOCTI NXN.
3HaliTH CyMy €JE€MEHTIB Ta MAaKCHUMAJIbHUN €JIEeMEHT Y
3aIITPUXOBaHIi 00JIACTI.

20. JIlano NBOBHMIpHHI MacWB PO3MIPHOCTI NXM.
3HallTH HOMEPHU PSAAKIB, €JIEMEHTH B KOXHOMY 3 SIKHX
OJIHAKOBI MK CO0OIO.

19 20 21 o2 23 o4
18 [17 [16 [15 [14 |13
7 18 o [10 11 12
6 543 P

1 [3 |4 o1t

2 5 |9 [12 19

6 |8 [13]18 20

7 |14 17 b1 P4

15 |16 [22 23 |25




21. 3anoBHUTH ABOBUMIPHUI MAacHB PO3MIPHOCTI NXM
3 KJaBlaTypu JUIIE MPOCTUMHU YMCIAMHU, NepeadadyuBIIn
3aXUCT €JEMEHTIB I[bOr0 MAacUBY BIJl HENPABUIBLHOTO
BBEJICHHA. 3HANTH CyMy €JEMEHTIB, SKi MalOTh HEMAapHY
CyMY 1HJEKCIB.

22. Jlano KBaJpaTHY MATPHUII0 PO3MIPHOCTI NXN.
3HaliTH CyMy €JEMEHTIB Ta MaKCUMaJbHHUM EJIEeMEHT Yy
3alITPUXOBaHIM 00nacTi.

23. 3ar0BHUTH ABOBUMIPHUI MAacHB PO3MIPHOCTI NXM
3 KJIaBilaTypu JIMIIE YUCIaMU KpaTHUMHU 3, mepen0avyuBIId
3aXHCT €JEMEHTIB IIbOT0 MAaCHUBY BIiJl HEMPaBUILHOTO
BBEJICHHA. 3HAWTU CyMy THX €JIEMEHTIB MacuBy, siKi 0e3
ocTaul JUIATHCS Ha 9.

24. JlaHOo NBOBUMIPHMI MacuUB PO3MIPHOCTI NXM.
3HaTU HOMEPH PAJKIB, BCl €JIEMEHTH B SIKMX MapHI.

25. JlaHo JBOBUMIpHUM MacHUB PO3MIpPHOCTI NXN.
OO6YUCIUTH CyMy TUX HOTO €JIEMEHTIB, Kl pO3TaIllOBaH1 Ha
TOJIOBHIM JjiaroHaii 1 BUIE Hei Ta MNEPEBUILYIOTh IO
BEJIMYMHI BC1 €JIEMEHTH, SIKI PO3TAIllOBaH1 HM)XYE TOJIOBHOI
miaroHaii. SIKImo Ha roj0BHIM alaroHasl 1 BUILE HeEl HeMae
€JIEMEHTIB 13 3a3HA4Y€HOI0 BIJIACTUBICTIO, TO BHJATH
BIJIITOBIHE ITOB1JOMJIEHHS.

26. Jlano JBOBUMIpHUH MacHUB PO3MIPHOCTI NXM.
3HalTH CyMy HalO1IBIINX 3HAYEHDb €JIEMEHTIB HOTO PSIKIB.

27. Jlano KBaJApaTHYy MATPHUIIO PO3MIPHOCTI NXN.
3HaliTH CyMy €JEMEHTIB Ta MaKCUMaJbHHH EJIEMEHT Y
3aIITPUXOBaHIM 001aCTi.

28. «MariyHuM» KBaJpaTOM HA3UBAETHCS KBaJpaTHA MAaTPHIlI IIIUX
grcen Bix 1 g0 N, po3TamoBaHHX Tak, MO0 CyMH €JIEMEHTIB KOXKHOTO PsJIKa,
KOXKHOTO CTOBIIISA Ta 000X mgiaroHased omHakoBi 1 piBHI (1/2)*N*(1+N).
[ToOyayBaTi «MariaHui» KBaapar.

29. IloOynyBatu 1 BUBECTH Ha €KpaH "JaTUHCHKUN'" KBaapaT - MacuB, IIO
CKIQJA€ThCsl 3 N PI3HUX YHMCEJ, BCIX MO N pa3 pO3TAIIOBAHMX TakK, IO B
KOXXHOMY PSZIKY ¥ CTOBIIII KOKHE YUCIIO 3yCTPIYA€ThCS JIUIIE OJUH Pas.

30. Jlano [1BOBHMIpHUW MacHB PO3MIPHOCTI NXM. 3HAWTH PATOK 3
HaWOUIBIIIOID CYMOIO €JEMEHTIB 1 HalMEHIOK. BuBecTn 3HaWAEHI PSIAKU 1
CyMH TXHIX €JICMEHTIB.

3aB/aHHA BHCOKOI CKJIAHOCTI.

1. Hexail nmaHo MaTpUWIlO, KOXHHUWA €JEMEHT SKOi IHTEPHpPETyEThCS SK
3HAQYEHHS! 1HTEHCHUBHOCTI TIKCeNsl JIesiKkoro 3o00paxkeHHs. HeoOxigHO 00poOuTH
JaHy MaTpulio (300pakeHHs1) 3 BUKOPUCTAHHSAM MEIaHHOTO (UIBTPY 3a1aHOTO



PO3Mipy: PO3MIp OKOJIy JJISI KOKHOTO eJieMeHTa (IMiKCcensl) MoXe ckiaaaTu 3 Ha 3,
S5 Ha5, 7 nHa7, Tomo. Meaianoto HaboOpy eleMeHTIB {a, b, c} mpu ymoBi a <b < c
€ 3HaueHHs b, a Habopy {a, b, c,d} nmpu ymoBl a <b <c<d-— 3HaYCHH:
(b + c)/2. PeamizyBatm MemiaHHui GUIBTp JUIS  PI3HUX PO3MIPIB  OKOIY.
[lepeBipuT  po3poOJEHUN aNTOPUTM JJIi MaTPHUIl HEBEIUKOrO PO3MIPY
(manpukinan, 20 Ha 20) Ta matpuii po3mipoM 2000 Ha 2000. 3HaYeHHST €JIE€MEHTIB
MaTpHIll MOXKYTh OyTH BUOpaHi BUNIAJKOBUM YMHOM 3 MTPOMIKKY 1...255.

[Ipukinan okony po3mipom 3 Ha 3 MOKa3aHO HA HACTYITHOMY PUCYHKY:

=1, j=1 | i=1,] [i=1,j+1
i, j=1 i, | i, j*1
i+, j=1[ i#1,j i+, j+1

3HaveHHS eleMeHTY mas [1] [ ] ] 3MIHIOEThCS Ha MeJliaHy 3 HAOOpy 3HAYCHD
{mas[i-1][j-1], mas[i-1]1[3j], mas[i-1][j+1], mas[i][j-11,
mas([1i][]], mas[i] [J+1], mas[1i+1][j-11, mas[i+1][7],
mas[1+1] [jJ+11}

2. Hexaii maHO MaTpuiro, KOXHUW €JIEMEHT SKOi 1HTEPIPETYEThCS SK
3HAQYCHHS I1HTEHCHBHOCTI IIIKCENs JAesKoro 300paxkeHHs. HeoOXimHO 3HaANTH
rpajileHT IIbOTO 300paxkeHHs (Tak 3BaHui onepaTop Cobens).

Jlns eneMeHTy MacuBy mas [1] [j] Tpali€HT MOXKHA OIIIHUTH HACTYITHHM
YUHOM:

I'panienT (moxigHa) MO rOPU3OHTAI:

w1 2 +1) (mas[i-1[j-1] mas[i-1][j] mas[i-1][j+1])
Gli]lj]l=| 0 0 0 .® mas[i][J -1] mas[i][ 7] mas[i][j+1]
-1 =2 1) Umasli +1][j-1] mas[i+1][j] mas[i+1][j +1])
= mas[i-1][]-1] + 2*mas[i-1][7] + mas[i-1][j+1] -
mas[i+1][j-1] —2*mas[i+1][J] -mas[i+1] [J+1].
(Omeparii B maHOMY BUTIQJKy BU3HAYAE TIO €IIEMEHTHUN JJOOYTOK).
I'paxienT (mMoXimaHA) 1O TOPU3OHTAII:
‘1 0 -1 (mas[i-1][j-1] mas[i-1][j] mas[i-1][j+1])
G llj]=|+2 0 -2 .® mas[i][j-1] mas[i][ 7] mas[i][j +1]
+1 0 -1} \masli+1][j-1] mas[i+1][j] masli +1][j+1])



= mas[i-1][7-1] + 2*mas[i][j-1] + mas[i+1][j-1] — mas[i-
11[3+1] —2*mas[i] [jJ+1] -mas[i+1] [J+1].
Toni rpafi€HT AJig KOKHOTO €1eMEeHTY [i, 7] Ipall€HT CTAHOBUTH:

G = (G, 1) +(G,1L)
[lepeBipuTu pO3pOOICHUN aNTOPUTM JJIE MATPUIl HEBEIUKOTO PO3MIpYy

(manpukinan, 20 Ha 20) Ta matpuii po3mipom 2000 Ha 2000. 3HaueHHS €EMEHTIB
MaTpHIll MOXKYTh OyTH BUOpaH1 BUNIAJKOBUM YMHOM 3 MTPOMIXKKY 1...255.

4.5. KOHTpPONbLHI 3anUTaHHA

1. o Take BKka3iBHUK? SIK BIH BUKOPUCTOBYETbCS? SIKMM ceHC omeparii
pO3iIMEHYBaHHA?

2. SIx oroyionry€eThCcsi 3MiHHA TUITY BKa31BHUK?

3. Homy mipu OTOJIONICHH] BKa31BHUKA HEOOX1THO BKa3yBaTH THUII 3MIHHO1, siKa
aJIpeCy€eThCs 3a HOTo TOTIOMOTOF0?

4, 1o Take mocunanHs? $Ika 00JacTh 3aCTOCYBaHb MOCUIaHb? SIKe 3HAYCHHS
omeparlii &?

5. SIx criBBIAHOCATHCSA BKA31BHUKHU Ta MOCUJIAHHA?

6. [lopiBHs#iTe pi3HI crocoOW mepenayi apryMmeHTtiB B ¢GyHKuii? Bimgsnaure
nepeBaru Ta HeJOJIKH.

7. x chiBBigHOCATHCS MacuBu Ta BKa3iBHUKH? IIlo po3ymieTbes T
TEPMIHOM «IOCTIMHUM BKa31BHUK»?

8. HaBeniTh npukiiagu pisHUX CIIOCOOIB JOCTYITY 0 €JIEMEHTIB MacHUBY?

9. 1o Take quHamiyHui MacuB? SIka BIIMIHHICTb BiJ] CTATHYHOTO?

10. SIxe 3actocyBaHHs omeparopiB new 1 delete? Illo € pesyiapraToMm
BUKOHAHHS [IUX ONEpaTOpiB?

11. SIxki crmocoOu CTOp)KEHHS OaraTOBUMIPHMX JHWHAMIYHUX MacuBiB Bwu
3Ha€ETE?

12. SIxi criocobu mepemadi MacuBiB y GyHKIi Bu 3HaeTe? B skux Bumagkax
BUHHUKAIOTh HEKOPEKTHOCTI 1 SIK X pO3B’sI3yBaTH?

13. Illo Take BKa3iBHUK Ha (QYHKIIIO? SIKUM YMHOM MOKHAa BUKIUKATH
¢ynkiii uyepe3 BkasziBHUK? HaBemiTh o005acTi 3acTOCyBaHHS BKa3iBHUKIB Ha

byHKITIO.

[Tepenik mocuaHk.

1. TTon A. OOBEKTHO-OPUEHTHPOBAHHOE TMporpamMmmupoBanue Ha CH++. —
bunowm, 2001. — 464 c.

2. Ctpayctpyn b. f3bik mporpammupoBanusi C++. CnenuanbHOe H3gaHUE. —
bunowm, 2008. — 1104 c.



NNaGopaTtopHa po6oTa Ne5. Po6oTa 3 channamu

Meta pobotu
OTtpumaru HaBUYKH POOOTH 3 (paitimaMu 3 BUKOPUCTAHHAM 3ac00iB Moin C++.

5.1 TeopeTn4Hi BiaOMOCTi

Y wmoBi C/C++ Bci omepamii BBEICHHS/BUBEIEHHS pPEaTi3yIOThCA 32 JOMOMOTOIO
010mioTeyHnX (YHKIIN, 0 BXOIATH 10 CKJIaay KOHKPETHOI CHCTeMH mporpamyBanHs. [lig gac
po6oTH 3 daitnamu JaHi MOXKYTh IiepeaaBaTics y OiHapHOMY a00 B TEKCTOBOMY (pOpMaTi.

biomiorexa C/C++ miaTpuMye OTOKOBE BBEACHHS/BUBEACHHSI (3aroyioBHuil (aitn fstream) .

Moga C e ¢pyamamentom C++. Ilpu npomy C++ migrpumye Bci 3aco0u poboTH 3 (ainamu
moBu C. Tomy mpu BukopucrtanHi C-xomy B mporpami Ha MoBi C++ Hemae HEOOXimTHOCTI
3MIHIOBATH MPOLICYPH BBEIICHHS/BUBEICHHS. B TOil e "ac ciij] 3a3HaYUTH, 110 TIPHU HAMHCAHHI
nporpaM Ha C++ 3a3Buyail OLIbII 3pYyYHO BUKOPHCTOBYBATH came 3acobu C++. 3 Touku 30py
3aco0iB mporpamyBaHHsi C/C++ dailn € IMEHOBaHMM MICIIEM Ha >KOPCTKOMY IMCKY, L0 Y
3araJbHOMY BHIIQJIKy MOKe OYTH MOB’s3aHUI 3 peabHUM (i3HUHUM TPUCTPOEM (puc. 1).

Mporpama o MpueTpia
- . ann -
main.cpp :r::éﬁ::} -- BifimioTexa <stdlib_h= dnew-namATe Transcend
FILE* inp = ’ Mdevizdbi JetFlash 185

fopen{‘devisdb1™) <IHien FoaHIH Apucmools

Puc. 1. Bukopucranus ¢aiinis B mporpami C/C++

@aiin Bix’€IHY€ETHCS B MpOrpaMu 3a JOMOMOIOI0 omeparii 3akpuTTs Qaitny. 3 (izudHol
TOYKHU 30py AJIs 3a0€3MeUeHHs 3B’ 513Ky MK (aiijoM Ta IPOrpaMor0 CTBOPIOETHCS TOTIK, Yepe3
SIKUH 1 TIepeiatoThesl (3UnTyI0Thes) aaHi. [Ipu 3akputTi dainy, BIAKPUTOTO JJIs BUBEIACHHS, TaH1
OB’ S3aHOTO 3 HUM TOTOKY 3allMCYIOThCS Ha 30BHIMIHIN mpuctpiit. lleit mporec Ha3uBaroTh
oozanucom nomoky. llpu 1HOMY TapaHTYeThCS, MO Hisgka I1H(QOpMaIlS BHUIAIKOBO HE
3IMIIUATHCS B Oydepi MOTOKY.

Cy4acHMM MiJX0J0M 70 po6oTH 3 (aitmamu € motoku C++. IX MokamBocTi B MOBHIi Mipi
PO3KpUBAIOTHCS MPU BUKOPUCTaHHI 00’ €KTHOTO minxony. JleranpHy iHGOpMAaIIiio 010 mepeBar
notokiB C++ Bu orpumaere 3 kypcy IIporpamyBannsi. O0’€KTHO-Opi€eHTOBaHMIA Miaxix Ta
J0JJATKOBOI JIITEpaTypH.

OcHOBHOIO nepeBaroro nNoTokiB C++ € aBTOMaTUYHHUI KOHTPOJIb THUIIIB.
[Ipu BcbOMy pi3HOMAaHITTI 3ac00iB 000X MiAXOMIB ICHY€ THIIOBHH CcIleHapid poOoTH 3
(haiimamu, a caMe HaCTyITHHUH.

e Binkpurra daiiny. [Ipu BiakputTi dailny BKkazyeTbes iMsl (aiiny, BUSHAYAETHCS
PEXHUM JTocTyny (UMTaHHS, 3aMUC) Ta THI (aily (TeKCTOBHM a00 MBIMNKOBUIA).

e Yuranusa ado 3anuc ganux. Ilicng ycninHoro BiAKpUTTA (ailly 3 HHOTO MOXKHA
mpounTatu abo 3amucaTH  JaHi y  Bu3HadeHoMy  (Qopmari  (dhopmaroBaHe
BBe/ICHHs/BUBeNeHHs). Hampuknaa, B ¢aiin MoXHa 3amucaTtd 3HA4YeHHS 3MIiHHOI a B
IIICTHAIATKOBIN CHCTEMI YHCJICHHS B MOJi po3MipoM 10 cCHMBOIIIB 3 BUPIBHIOBAaHHSIM
BIIiBO.

e akpurTa daiiny. /{1 3aBepiieHHs poOoTu 3 ¢aiiioM Horo HeOOXiAHO 3aKPUTH.

PosrnsiHemo peanizanito 6a30BHUX omnepartiii.

CyuacHuii miaxia ans poOotu 3 ¢aitnmamu 3’gBuBca y craniapTi MoBu C++. B nanomy
iJIX0/1i BUKOPHCTOBYIOThCSI TIOTOKU BBEICHHsI/BUBeAeHHsI ifstream ta ofstream.

ITotoku ifstream ta ofstream e kinacamu (class). binbmn gokIagHO KiIacH, X BIACTHBOCTI Ta
OCHOBHI NMPHHIIMITY BUKOPHCTaHHS OyIyTh po3riisaatucs B yuooBomy kypci IIporpamyBanHs.
00’ €kTHO-OpPiEHTOBAHMI MiAXi.




BaxummBuM € Te, mo omepauii Ta ¢yHKLIi, fKi 3aCTOCOBHI JO CTaHIAPTHHUX IOTOKIB
BBEJICHHS/BUBEICHHS CiN Ta cout (JIP Nel), Mo)kHA BHKOPHCTOBYBAaTH TaKOX 1 Ipu poOOTI 3
ifstream Ta ofstream.

Binkputu ¢aiin MoxHa Ipu CTBOPEHHI OTOKY:
ifstream ( const char * flename, mode);
ofstream ( const char * filename, mode);

a00 3a JIONIOMOT 00 BiIMOBIIHKMX X METO/IIB
void open ( const char * filename, mode);
void open ( const char * filename, mode);

3 HaCTYITHUMH TTapaMeTpamMHu:
o filename — ims daiiny, Hanpukitaz /etc/passwd;
o mode — pexum nocTymy 1o Gaiiy.

VY crannapti C++ BU3HAUEHO HACTYIIHI PEXKUMHU JIOCTYMY A0 (aiiy:

app | Hoctyn s nonaBaHHs HoBoi iH@opmamii. [Ipu BuBonl 1HpOpMallis TOJAETHCS B
KiHens (daiiy.

ate | IlepemicTuTH BKa3iBHUK (ailily B KiHEIb.

binary | Pexxum noctyny g0 6iHapHoro daiiny.

in JlocTyn juist YuTaHHS.

out | Jloctyn nms 3amucy.

trunc | CtBoputH mycTHil (aiin 11 yuTaHHs Ta 3anucy. Skuio daiin Bxe icHye, Horo BMICT
CTHPAETHCSL.

PexxuiMu TOCTYIy MOXYTh MOEJHYBATHCS 3a JA0MOMOror omeparopa ‘ado’ (|). Hampukan,
pekumM 10S::binary | i0S::in Bu3Hauae 10CTyIT TUTBKK U1 YUTaHHS OiHAPHOTO (aiiy.

[Tpuxnan.

/l Bigkputn dann onsa YntaHHA

ifstream in1(“test.in”);

I/l Te X, 3 BUKOpUCTaHHAM (pyHKLiT open()
ifstream in2;
in2.open(“test.in”);

I/l Bigkpntn chann ansa sanucy
ofstream out1(“test.out”);

I/l Te X, 3 BUKOpUCTaHHAM pyHKLiT open()
ifstream out2;
out2.open(“test.out”);

IMToroku ifstream ta ofstream mo3BossitoTh BHKOpHCTOBYBaTH Moaudikatopu (endl, width,
setf, hex) ta meroau (getline()), mo Bu3HaueHi TakoXK 1 A1 IOTOKIB CiN Ta cout (aus. JIP Ne 1).
Hanpuxnan, 3amucaTvl mijie 4Mciao B HIICTHAMUATKOBIA cucTemi B ¢ailll MOKHA HACTYITHUM
YUHOM.

ofstream o(“test.txt”);

0 << hex << 1234;

[Ipuxnan.

/I TpounTaTn 2 Yncna 3 BXigHOro panny Ta 3anucaTtu B BUXigHWUA hann ix cymy

#include <iostream>

#include <fstream>

int main()



using namespace std;

ifstream in("test.in");

if(!in)

{ N
cerr << "Cannot open input filel\n";
return -1;

}

int a, b;
in >>a>>b;

ofstream out("test.out");
if(fout)
{

cerr << "Cannot open output filel\n";
return -2,

}

out<< a+b;

return O;

}

3akpuTH (haiir MOXKHA 3a JOIMTOMOT0I0 MeToay moToky void close().
Hanpuxknan,
ifstream i(“test.txt”);

i.close();
5.2 NMpuknan
VY HaBeneHOMY HWKYE TIPHUKIaAl 3 (Pailily 3UUTYETHCS MATPHILA, 3 SKOK J1aji BUKOHYIOThHCS
MPOCTI orepartii.
#include <iostream>
#include <fstream>

int main()

{

using namespace std;

/I BigkpnTin chann TinbKn onst YNTaHHS
ifstream in("tst4.in");

if(fin)

{
cerr << "He mMoxXy Bigkputun BxigHun dgpamnn!";
return -1;

}
intn, m;

in >>n>>m;



/[ CTBOPUTN MaTPULIO

Int** mat = new int* [n];

for(inti=0; 1< n; ++i)
mat[i] = new int[m];

/[ TpounTaTn matpuuto 3 panny
for(inti=0;1<n; ++i)
for(intj = 0; j < m; ++))
in >> matfi][j];

double sum = 0;

/[ 3HanTn cymy BCiX efleMeHTIiB MaTpuLli
for(inti=0; i< n; ++i)
for(intj = 0; j < m; ++4))
sum += mat][i][j];

/I Bigkpntn chann ansa sanucy
ofstream out("tst4.out");

if(lout)

{
cerr << "He MoXy BigKkpuTun BuxigHun camnn!";
return -2;

}

/[ 3anucaTtn maTpuuto 3 KoedilieHTaMu po3ainNeHnMM Ha Cymy Ti eNleMeHTIB
for(inti=0; i< n; ++i, out << endl)
for(intj=0; ) <m; ++))
out << '\t' << mat[i][j] / sum;

5.3 BapiaHTh 3aBaaHb

NMoyaTKkoBUK piBEHb

1. B daiini test.in 3amucano wim yuciaa. 3HaiiT iX cymy. Pesynprar 3anumirite B test.out.
Jlis pobotw 3 (haitmamu BUKOPUCTOBYHTE QyHKIi cStdio.

2. B ¢aiini test.in 3anucHo wini 4ucna. 3HaiTH ix cymy. Pesysiprar 3amummite B test.out.
Jlnst poboTH 3 daiiaMu BUKOpUCTOBYITE (yHKIii fstream.

3. B ¢aiini test.in 3amucano marpuito NXN. 3HaiiaiTe ii geTepMinanT. Pe3yabTaT 3anuiith
B test.out. /Iy pobotu 3 (aitnamu BuKopucToByiite (yHkiii cstdio.

4. B caiini test.in 3anucano matpuito NXN. 3HaiaiTe ii getepminanT. Pe3yabTaT 3anuiith
B test.out. /Iy pobotu 3 (aitnamu BukopucToByiite pynkiii fstream.

5. B ¢aiini test.in 3amucaHo TEKCT aHTMIHChKO MOBOK. 3amuiiitTe B (aiin test.out Bci
psiaku 3 daitny test.in, B skux 3yctpivaerbes cnoBo “Hello”. Pesysnprar 3anumits B test.out.
Jli1st poboTH 3 daitnamu BUKOpUCTOBYHTE (yHKIIT CStdio.

6. B ¢aiini test.in 3ammcaHo TEKCT aHTIiHCHKOIO MOBOK. 3amumiitTe B (aiin test.out Bci
psaku 3 aitny test.in, B sikux 3yctpivaerbes cnoBo “Hello”. Pesysnprar 3anumiite B test.out.
Jlnst poboTH 3 daiinamMu BUKOpUCTOBYHTE (yHKLIi fStream.

7. B caiini test.in 3amucaHo TEKCT aHIIIIHCHKOIO MOBOIO. 3aMiHITh BCi BXO/KCHHS CIIOBA
“Hello” na cnoBo “World”. Pesymprar 3ammmite B test.out. [ns poGotu 3 daiinamu
BUKOpHCTOBYITE QyHKIIT CStdiO.



8. B oaiini test.in 3amucaHo TEKCT aHTIHCHKOIO MOBO. 3aMiHITh BCi BXODKEHHS CJIOBA
“Hello” na cnoo “World”. Pesymprar 3amumite B test.out. [ns poGotu 3 daiinamu
BUKOpHCTOBY#TE QyHKIIT fStream.

9. B daiini test.in 3ammcaHo TEKCT aHIIIKMCHKOK MOBOK. 3MIHITH perictp andaBiTHUX
cumBoJiB. (ITpuxinan: “Hello, World!” crane “hELLO, wWORLD!”). Pe3ynbrar 3anuuiith B
test.out. J{ist po6oTu 3 aiiimamu BukopuctoByiite GyHkiii cstdio.

10. B ¢aiini test.in 3ammcaHo TEKCT aHTIIHCHKOID MOBOK. 3MIHITH pericTp angaBiTHUX
cumBoutiB. ([lpukman: “Hello, World!” crane “hELLO, wORLD!”). Pe3ynbrar 3anumnite B
test.out. J{ist podotu 3 daiinamu BukopucroByiite GpyHkiii fstream.

CepepHin piBeHb

1. CtBopiTh Mporpamy, 1o Oy/e BUAAISITH 3 JTICTUHTY Mporpamu Ha MoBi C++ (daitn *.cpp)
KOMeHTapi Buxy /* KomeHmap */. Jlis pobotu 3 daitiamu BukoprcToByiTe QyHKIIT CStdiO.

2. CTBOpITH IIporpamy, 1o Oyjae BUAAISATH 3 JICTUHTY mporpaMu Ha MoBi C++ ((aiin *.cpp)
KOMeHTapi Buy /* KomeHmap */. Jlns pobotu 3 daitnamu BukoprcroByiite GyHkirii fstream.

3. CtBOpITH IIpOrpamy, 1o Oyje BUAAIATH 3 JICTHHTY IporpamMu Ha MoBi C++ (daitn *.cpp)
KOMEHTapi Buy // komenmap. Jlns podotu 3 ¢paitnamu BukopructoByiite GyHkiiii cstdio.

4. CrtBOpiTh Mporpamy, 1o Oy/e BHIAIATH 3 JIICTUHTY mporpamu Ha MoBi C++ (daiin *.cpp)
KOMeHTapi BuIy // komenmap. J{ns podotu 3 daitnamu BukoprctoByiite GpyHkiii fstream.

5. CrBopiTh Tporpamy, 1mo OyJe BHUAQIATH B TEKCTOBOMY (ailli CHMBOJIHU-PO3AUIBHUKA
(mpobin, cumBo Talymswii) B KiHLI cTpok. s poGotu 3 QailnamMmu BUKOPUCTOBYHTE (DyHKIIT
cstdio.

6. CtBoOpiTh Tporpamy, mo OyJie BHJAIATH B TEKCTOBOMY (haiii CHMBOJH-PO3AUTEHUKH
(mpobin, cumBou Talymswii) B KiHLI cTpok. s poGotu 3 QaiiiaMu BUKOPUCTOBYHTE (YHKIIT
fstream.

7. CtBOpITh TIporpamy, 1o Oyne miapaxoByBaTH 4acTOTH MOHOrpam (0aiTiB) B OiHapHOMY
daitni. Skuit GalT Haifuactimie 3yCTpidaeThCsi B TEKCTOBOMY daitmi (*.txt)? BukonyBaHOMY
daitni (*.exe)? s podotu 3 daitiamu BUKOPUCTOBYITE (pyHKIT CStdio.

8. CrBopiTh mporpamy, o Oye miapaxoByBaTH YacTOTH MOHOrpam (0aiTiB) B OiHApHOMY
daitmi. Skuii GaiiT Haifuactime 3ycTpidaeThesi B TeKCTOBOMY aitmi (*.txt)? BukonyBaHOMY
daiini (*.exe)? s podotu 3 daitnamu BUKOpUCTOBYHTE QyHKIii fstream.

9. CrBopiTh nporpamy, mo Oyje miapaxoByBaTu eHTporito 3a lllenHoHoM GiHapHOTO (ailry
($H = - \sum_{i=0}"{255} f i \log f_i$, ne $f_i$ -- uacrora Bxomkenns Gaiiry $i$). 3naiigite
errpormito gokymenty Word (*.doc) ta apxiBy (*.zip). [list pobotu 3 (aiiiaMu BUKOPUCTOBYITE
¢bynkmii cstdio.

10. CtBopiTh Iporpamy, 1o Oye miapaxoByBaTu eHTporrito 3a [lleaHoHOM GiHapHOTO daiity
($H = - \sum_{i=0}"{255} f i \log f_i$, ne $f_i$ -- uacrora Bxomkenns Gaiiry $i$). 3uaiiaite
enrpomiro gokymenty Word (*.doc) ta apxiBy (*.zip). dus pobotu 3 ¢aiiiaMu BUKOPUCTOBYHTE
¢bynxii fstream.

11. CtBOpiTh mporpamy, 1o Oyae B TEKCTOBOMY (aiifli IEepeBOAUTH CUMBOIU TaOymsIii B
po06inu (cumMBoOI TaOysLil MepeBOAUTH Kypcop BIiepea Ha mo3ullito kpatHy 8). [ns pobortu 3
daiimamu BUKOpUCTOBYHTE (DyHKIIii CStdio.

12. CtBopiTh mporpamy, o Oyae B TEKCTOBOMY (aiifli IEepeBOAUTH CUMBOIU TaOyJsIii B
npo6inu (cumMBoI TabynALiil MepeBOAUTH Kypcop BIiepea Ha mo3ullito kpatHy 8). [ns pobortu 3
¢aiinamu BuKopucTOBYHTe hyHK1ii fstream.

13. CtBopiTh mporpamy, mo Oyje B TEKCTOBOMY (ailsli mepeBOJUTH MPOOLTM B CUMBOJIH
TadyALii (cuMBOJ TaOyJALIT IEPEBOAUTH Kypcop BIIEpe]] Ha MO3uLi0 kKpaTHy 8). s podortu 3
¢aitnamu BUKOpUCTOBYiTE (yHKIIT CStdio.

14. CtBopiTh mporpamy, mo OyJe B TEKCTOBOMY (ailyli mepeBOJUTH MPOOLIM B CUMBOJIH
TadynALii (cuMBOJ TalOyJALIT NEPEeBOAUTH Kypcop BIlEepe]] Ha MO3uLi0 kpaTHy 8). s podortu 3
¢aiinamu BUKopucTOBYHTe hyHK1ii fstream.



15. CtBOpiTh mporpamMMmy TOIIYKY BXOJDKEHHS CTpOKHM B OiHapHOMYy (Qaiini. Yu BXOIUTH
crpoka ‘This program’ y BukoHyBaHu# ¢aiin Bamoi nmporpamu (*.exe)? {ist poboTu 3 daiinamu
BUKOpHCTOBY#TE QyHKIIT CStdio.

16. CTBOpiTh mporpamMmy TNOIIYKY BXOPKEHHS CTPOKM B OiHapHOMY (aitmi. Un BXOAMTH
crpoka ‘This program’ y BukoHyBaHu# ¢aiin Bamoi nmporpamu (*.exe)? Jlist podoTu 3 daiinamu
BUKOpHCTOBY#TE QyHKIIT fStream.

17. CtBopiTh mporpamy, mo Oyae 3HAXOJUTH BCi TEKCTOBI CTPOKH JOBXHHOIO OifbIIe 5
CHMBOJTI

18. B B 6inapHoMy aitni. s pobotu 3 daitnamu BukopuctoByiite GpyHkiii cstdio.

19. CtopiTh mporpamy, 1o Oyae 3HAXOTUTH BCi TEKCTOBI CTPOKH JOBXKHHOIO Ouiblie 5
CHMBOJIIB B OiHapHOMY (aiini. [t pobotu 3 daiinamu BukoprcroByiite QpyHkiii fstream.

20. CtBopiTh mporpamy, mo Oyne BHUBOIMTH IIICTHAAUATKOBUN Aamil OiHapHOro aitry
(3aMICTh KOXKHOTO 0aliTy BX1IHOrO (aililly BUBOAUTHCSA 3HAYEHHS B IIICTHAIISATKOBINA CHUCTEMI).
Jlnst poboTH 3 daiinamMu BUKOpUCTOBYIHTE (yHKIIiT CStdio.

21. CtBopiTh mporpamy, mo Oyne BHUBOIMTH IIICTHAIIATKOBUN AaMil OiHapHOro (ailry
(3aMICTh KOXKHOTO 0aiiTy BX1HOrO (ailily BUBOJUTHCS 3HAYEHHS B IIICTHAALSTKOBIN CHCTEMI).
Jlnst poboTH 3 daiinamMu BUKOpUcTOBYiTE (yHKIIiiT fstream.

22. CTBOpITH TIporpamy, Imo OyJe BUBOAWTH BiCIMKOBHI mamm OiHapHOTO (aiiimy (3aMicTbh
KOKHOTO OalTy BXIAHOrO (ailily BUBOAUTHCA 3HAUYEHHS B BICIMKOBIHM cuctemi). s pobortu 3
daiiamMu BUKOpHUCTOBYHTE (hyHKIIii CStdio.

23. CtBOpITH TIporpamMy, Imo OyJe BUBOAWTH BiCIMKOBHI mamm OiHapHOTO (aiiiny (3aMicTh
KOKHOTO OalTy BXIAHOrO (ailily BUBOAUTHCA 3HAUYEHHS B BICIMKOBIHM cuctemi). s pobortu 3
daiinamu BUKopucTOBYHTe yHKIii fstream.

24. CtBopiTh mporpamy, mo Oy/e BUBOJAWUTH ACCATKOBHH JaMm OiHapHOTO (aiiny (3aMicTh
KOXKHOTO OalTy BXIiZHOTO (pailly BUBOJUTHCS 3HAYEHHS B JCCATKOBIM cuctemi). st pobotu 3
daitnamu BUKOPHCTOBYITE (pyHKIT CStdio.

25. CtBOpiTh Tporpamy, 1mo Oyjae BUBOJWUTU JCCATKOBUN aamm OiHapHOTO (haiimy (3amicTh
KOXKHOTO OalTy BXIZHOTO (pailly BUBOIUTHCS 3HAYEHHS B JECATKOBIM cucremi). [ns pobotm 3
daitnamu BukopucToByiiTe Qynkirii fstream.

3aBaaHHA NiaBULLEHOI CKNnagHoCTI

1. CtBopiTh mporpamy, 1o MiApaxoBye€ 4acTOTH OirpamMm y OiHapHoMy (aitmi. IIlo Take
OirpaMMa MOXHa TMPOYMTATH B JojmatkoBiii mitepatypi [A.IL.Andepos, A.FO.3y6os,
A.C.Ky3pmuH, A.B.Yepemymkun "OcHoOBBI Kpunitorpadun'].

2. CtBOpITH Mporpamy, 1o MiApaxoBy€e YaCTOTH BXOPKCHHS CJIIB B TEKCTOBOMY (haiii.

3. CrBopiTh mporpamy, 1o migpaxopye dactotd N-rpamm (N > 2) y GiHapHOMy aiii.
binpmr meranpHO TpO CTAaTHCTHYHMKA aHam3 B Kpunrtorpadii, N-rpamMmu MokHa Oi3HATHCS B
nonatkosiit mitepatypi [A.ILAndepos, A.}O.3y60B, A.C.Ky3pmun, A.B.Yepemyuikun "OCHOBBI
kpurrorpaduu'].

5.4 KOHTpOsbHI NUTaHHA

1. Sxi 3acobu pobotu 3 aiinmamu B MoBi C++ Bu 3Haere?

2. Slxi icHYIOTh METOJU BIAKPUTTS (haitiniB?



NNaGopatopHa po6oTa Ne 6
O3HanomneHHsA 3 6ionioTekoro WadbnoHiB

KurouoBi cioBa: Oi0nioreka crannapTHux wabdnoHiB, STL, koHTelHepu, IpocTip
IMEH, 1TepaTopH.

Hinb po6oTu: otpuMat HaBUUKU podotu 3 616a10TeK0r0 STL C++.
6.1. TeopeTU4Hi BiaOMOCTI
MNMpocTip imeH
[Mpoctip imen (namespace) — 1e eineMeHT MoBU C++, NpU3HAYCHHUU IS

PO3B's13aHHS KOH(IIIKTIB IMEH y TIporpamMax, 1o CKJIaJatoThCs 3 IeKIIbKOX (haiiiB.
OroJionieHHs MPOCTOPY IMEH 3/IHCHIOETHCSI HACTYITHUM YHHOM.

namespace [iaeHTudikaTop]

{
b

// onuc poboyoi obnacTi

3BepHYTHCSA JI0 iIEHTU(IKATOPY, IO HATECKUTH JACTKOMY TIPOCTOPY iMEH, MOYKHA 3a
JIOTIOMOT'OI0 OTlepaTopa PO3MIMPEHHST KOHTEKCTY :i. SIKIo BUHHMKae HEOOXiTHICTh
4acTo 3BepTaTUCA 10 1AeHTH(IKATOPIB 3 TEBHOTO IMPOCTOPY IMEH, 3PYYHO
BUKOPUCTOBYBATH KOHCTPYKIIifO USING namespace. lle mo3BoJisie YHUKHYTH
HEOOX1THOCTI BUKOPUCTAHHS TPOCTOPY IMEH TIpU KOXXHOMY 3BEpHEHHI,
HaATPUKIIA:

using namespace [igeHTndukaTop]

Mpukaanx 1. OrosomnieHHs Ta BUKOPUCTAHHS JIEKUIBKOX ITPOCTOPIB IMEH.

include <iostream>
using namespace std;

namespace spaceA

{
¥

int MyVal=10;

namespace spaceB

{
int MyVal=20;



¥

namespace spaceC

¢ int MyVal=30;
b
void Test()
{
using namespace spaceB;
cout << MyVal << " " << "spaceB" << endl;
b
void main()
{
using namespace spaceA;
cout << MyVal << " " << "spaceA" << endl;
Test();
cout << spaceC::MyVal << " " << "spaceC" << endl;
b

Ctpyktypa 6i6niotekn STL
STL — e 06i6mioTeka cranaapTaux mabmonis (Standard Template Library). Bona
MICTUTh 9aCTO BUKOPUCTOBYBaHI CTPYKTYpH AaHUX (200 KOHTEHHEPH ), HAIPUKIA,
JTUHAMIYH1 MacHUBH, JIBOHAIPABIIEHI CIIMUCKHU, CTEKH, yepru Touo. Kpim nporo, STL
MICTHTh MHOXXHMHY aJTOPUTMIB COpPTyBaHHS (K Ha BCil, Tak 1 Ha 4YacTHUHI
MHO>XHHH ), TIOIIYKY MIHIMaJbHOTO Ta MaKCHUMAaJIbHOTO 3Hau€Hb, ToIo. KoxkHwmii
QITOPUTM JIO3BOJISIE TIPAIIOBATH 3 PI3HUMHU THUIIAMH KOHTEWHepiB. [HImMMU
CJIOBaMH, OJMH 1 TOH K€ aJTOPUTM COPTYBaHHS MOXKHA BUKOPUCTOBYBATH SIK IS
JTUHAMIYHOT'O MacCHBY, TakK 1 JIs CTEKY.
Takum uymHOM, y ckiaai Oi06mioreku STL MoxHA BHUIUTUTH TPU PIZHUX
M1JICUCTEMH.
1. Konreiinepu. YacTtuHy KOHTEWHEpIB CKJIAJalOTh YacTO BXKHBaHI MPOCTI
CTPYKTYpH JAaHUX, TaKl K JUHAMIYHI MacHBH, CIIUCKU, Yepru Ta iH. [HIIa yactuHa
KOHTCHHEPIB CKJIAJAa€ThCcs 3 AacOIllaTUBHUX KOHTEHHEpiB. (OCHOBHOIO PHCOIO
acoIllaTUBHUX KOHTEWHEPIB € 3a0e3MeueHHs MOIIyKy 3Ha4eHb 3a Kiouamu. [lpu
IOMY KJTI0Y MOXKe OyTH Oyab-sKUM. AHAJIOTII0 TAKUX aCOIIaTUBHUX KOHTEHHEPIB
JIETKO 3HAWTH y peambHOMY XUTTi. Came 3a kimrouamu (TIpi3BUIIEM BIacHUKA abo
HA3BOIO OpraHizaiiii) MOXHa IITyKaTd HOMepu TenedoHiB y TenepoHHOMY
JOBITHUKY.
Crnig 3a3Ha4uTH, MO Yy KOXHOMY KOHTEHHEpPI KpiM TMPOCTO JaHUX MOKHA
BUKOPUCTOBYBATH TAaKOX METOJU MJIsi pOOOTH 13 UMM JaHUMU (IS TOJTaBaHHS,
MOIIYKY, BUAATICHHS 1 1H.), OCKUIbKU KOKHHUI KOHTEHHEp IO CYTi € KJIacOM.



binbm mokmanHo kiacu posrisgaroThes y Kypei «lIporpamyBanns. OO6’€KTHO-
OpIEHTOBAHUH MIIX1».
2. Aaroputmu. Ciij 3a3HaYUTH, U0 AJITOPUTMHU HE € YACTUHOIO KOHTEHWHEpIB, a
YTBOPIOIOTH OKpEMY MIACUCTEMY. AJle MpU LBOMY Maiike Oyab-sIKHH alropuT™M
MOKE 3aCTOCOBYBAaTUCS 1O Mailke Oylb-sIKOTO KOHTeiHepa. [Hmmmu cioBamu,
IIPU BUKOPHUCTAHHI JI€IKOT0 aJIFOPUTMY I OOpOOKM JESKOro KOHTeWHepa, Leu
KOHTEHHEp MepeaeThCs B AKOCTI apaMeTpa.
3. ITtepaTopu. Iteparop — 1€ JeSIKUA MOKaKYUK, MO JI03BOJISE MepedpaTu BCl
€JIEeMEHTH KOHTEeWHepa. [TepaTopu BiIIrpatoTh Taky > poJib, IO ¥ 1HIEKC eJIeMEHTa
3BUYAafHOTO0 MAcHBY. 3a JOMOMOTOIO 1HJIEKCY MAacHBY MOXHAa OTPUMATH JESKHUM
€JIEMEHT MacuBy, a 3a JIONOMOIrOI0 iTepaTtopa — JEsSKUil eJIeMEHT KOHTEeWHepa.
ItrepaTopu OyBarOTh pI3HUX THUIIIB: JJI MEPEMILLEHHS Y KOHTEHHEP1 TUIbKHU BIiepe,
B 00u1Ba OOKH TOILIIO.

KoHTtenHepu STL C++
PosristHemo npukiiaj BUKOPUCTAHHS KOHTEHHEPIB HA MPUKIAAl BEKTOPiB. BekTop
Ma€ 3HAYHy MepeBary B MOPIBHAHHI 3 MacHUBOM, OCKUIBKM HOTO PO3MIPHICTH
ABTOMATUYHO 30UIBIIYETHCS MPHU J0JaBaHHI HOBUX eyneMmeHTiB. 11[06 3a0e3neunTu
MOKJTUBICTb BHUKOPUCTAHHS BEKTOPIB, HEOOXIJIHO BKJIOYUTH Y CBOIO IpOrpamy
3aroyioBHUH (haityn <vector> i BUKOPUCTOBYBATH NPOCTIp iMeH std.
#include <vector>
using namespace std;
{06 CTBOPUTH IIJIOUUCEIIFHUI BEKTOP, HEOOX1THO OTOJIOCUTH HOTO :
vector<int> 1 vec;
Tyt oronomena 3mMiHHa i_vec, 10 € MOPOKHIM LIOYMCENEHEM BEKTOPOM (Ha 1ie
BKa3ye <int>). [{ns nogaBaHHS €JIEMEHTIB JI0 OO BEKTOPAa BUKOPUCTOBYETHCS
meTon push back():
i vec.push back(3); // nmomimaemo 3 y kiHelpb BeKTOpa
i vec.push back(l); // morim moBamnsemo 1
i vec.push back(2); // i, Hapewmri, 2
// Temep 1 vec MiCTUTbL TPM eJEMEHTU
// BUBEeIEHHS BeKTOpa
for (int ix = 0; ix < 1 vec.size(); 1ix++)
cout << 1 vec[ix] << % %
// BUBOOUTHLCHA: 3 1 2
[loniOHO iHmIMM THIAM, BEKTOpaM MOKHAa TPUCBOIOBATH 3HAYCHHS 3
BUKOPUCTAHHSAM oOfepallii = 1 BUKOHYBAaTH HaJl HUMHU OIEpaIlilo MOPIBHIHHSI ==.
Hampuxknan:
vector<int> vecA, vecB;
vecA.push back(3); vecA.push back(2);

vecB = vechA; // vecB = (3, 2)

vecB[1l] = 0; // vecB = (3, 0)

if (vecA == vecB) cout << “PiBui!” << endl;

Omepariiss == BUKOHYE IIOCJICMCHTHE IOPIBHSIHHS JIBOX BEKTOpIB. Y JTaHOMY

BUIAJIKy BEKTOPHU HE PI1BHI MIXK CO0O0I0.



Hpukaax 2. BukopucranHs mabioHy Vector sk AMHAMIYHOIO OJHOBHUMIPHOTO
MacuBY.

#include <iostream>
#include <vector>
using namespace std;

void main()

{
// CTBOPEHHS BEKTOPY 3 LiNnX 4Yncen
vector <int> k;

// noaaBaHHS efieMeHTy B KiHelb BeKTopa
k.push_back(22);

k.push_back(11);

k.push_back(4);

// BUBIA Y NOTOK cout BCiX eneMeHTIiB BeKTopa
for (inti = 0; i < k.size(); i++)

{
by

cout << "k*¥*k\n":

cout << k[i] << "\n";

// BUOANEHHS eneMeHTy 3 KiHUSA BEKTOopa
k.pop_back();

// BUBIA BCiX eNleMeHTIB BEKTopa
for (i = 0; i < k.size(); i++)

{
by

cout << "¥¥*\n":

cout << k[i] << "\n";

// BNAaneHHs BCiX eNIeMeHTIiB BEeKTopa
k.clear();

// BEKTOP MOPOXHin ?

if (k.empty) {
cout << "BekTop nopoxHin" << endl;
b

b



Cnin 3a3HauMTH, IO BUKOPHUCTAaHI (PYyHKLII Ta 3MIHHI a0ioHy Vector (Taki sk
push_back, pop_back, clear i empty) e MmeTogamMu BiAMOBITHOTO KiIacy.
Jo ckiany 610a10Texu STL BXOATh TAKOXK 1 1HII KJIACH-KOHTEHHEPH.

list JIBoHampaBieHnd Ccrnucok. JlocTym /0 eJIeMEHTIB MOKIHBUI
TIJILKY TOCJIIJIOBHUM, 13 IBOX OOKIB CIHCKY.

stack Crek.

map AconiatuBHuii criucok. Jlo3Bosise 30epiraTi aHi y BUTIIAL Mapu
«KJII0Y-3HAYECHHS» (3 KOXKHUM KJIIOYEM TMIOB'A3aHE TUIBKH OJIHE
3HAYCHHS)

multimap | AcouiatuBauii ciucok. [lo3Bosisie 30epiratu AaHi y BUTIISAL MApH
«KJIOY-3HAYCHHs» (3 KIIOYeM MOXe OYyTH TMOB'SI3aHO Oujiblie
OJTHOTO 3HAYCHHS).

set MHOXHHA, yC1 SKOi €JIeMEHTH YHIKQJIbHI.
multiset | Taka MHOXXMHA J103BOJIsiE 30€piraTu MOBTOPIOBaHi, a00 OJHAKOBI,
CJIEMEHTH.

gueue Yepra.

Deque JIBOoCTOpOHHSI Uepra.

Bitset Habip 6iTiB.

JIJ1si BUKOPHCTAHHS ITUX I1a0JIOHIB BY IMOBHHHI HA TOYATKY MPOTPaMHu BKIIFOUHMTH
HEOOX1IHI 3aroTOBOYHI (aitnn 3a momomororo aupektuBu include. Y Gimbrmocti
BUIIAJIKIB iMEHa 3aroToBOYHMX (aiiJliB CIIBHAAal0Th 3 iMEHeM IabyioHy (Tak,
HamNpUKiIaa, Ui BUKOpucTaHHs madmony list morpibno namumcatu #include
<list>). Bukmtouenns craHoBiasTh Multimap (morpedye #include <map>) i ms
multiset (motpedye #include <set>).
ITepaTopu

VY mepmiomy HaOMMXKEHH1 JITEpaTOp — 1€ TMOKWKYMK HA JIEIKUN EJIEeMEHT Yy
KOHTEWHepi. [, K 1 y BUNAAKY 3 TMOKAKIMKAMHU, OTPUMATH JTOCTYI JI0 €JICMCHTa
KOHTEWHEpa MOKHA IIJIIXOM po3iMEeHYBaHHs JiiTepaTopa. Hanpukian,

#include <iostream>
#include <vector>
using namespace std;

void main()
{
// OronowyeMo BEKTOPp i3 Linx.
vector <int> k;
// NonaeMo eneMeHTU B KiHeLb BeKTopa.
k.push_back(22);
k.push_back(11);
k.push_back(4);
// OronowyeMo iTtepaTtop.



vector <int>::iterator p;
// BCTAHOBOEMO iTEpaToOp Ha NMOYATOK BEKTOpa
// | nepecyBaEMO MOro B UMKJIi HA HACTYNHY MO3ULit0
for (p = k.begin(); p < k.end(); p++)
{
// BUBOAMMO BMICT enneMeHTIiB BeKTopa
// 3a AONOMOrow po3iMEHOBAHWUIN iTepaTop
cout << *p << "\n";
b
b

VY pesynbrati poOoTH nporpamMu 0yne otpumano yucia 22, 111 4.

Anropntmu
AnroputMu — TpeTs ckiiagoBa yacTuHa 010miotekn STL. YV HaBeneHOMY HIDKYE
MPUKJIa/A1 AJITOPUTM 3aCTOCOBAHO JIJISi COPTYBAHHS €JIEMEHTIB BEKTOPA.

#include <iostream>
#include <vector>

#include <algorithm>
using namespace std;

void main()

{
// OronowyeMo BEKTOPp i3 uinux.
vector <int> k;
// JoAQEMO eNneMeHTU B KiHeLb BEKTOpa.
k.push_back(22);
k.push_back(11);
k.push_back(4);
k.push_back(100);
vector <int>::iterator p;
// BuBia HeBiACOPTOBAHONO BEKTOpaA.
for (p = k.begin(); p < k.end(); p++)
{

by

cout << *p << "\n";

// CopTyBaHHSA BeKTOpa.
sort(k.begin(), k.end());

// BuBiA BiACOPTOBAHOIro BEKTOpaA.
cout << "sorted:\n";
for (p = k.begin(); p<k.end(); p++)



{
¥

cout << *p << "\n";

¥

[Ipu Bukauky ¢yHkuii SOrt (ajropuTMy COpTyBaHHSI) Yy SKOCTI MapameTpiB
BKa3aHO Jl1alla30H €JEMEHTIB, sIKI TpeOa BIACOPTYBaTH. Y HABEIECHOMY MpPHUKIai
BEKTOP COPTYETHCS MOBHICTIO, 3 MOYATKY 0 KIHIIS.
Pe3ynpTaToM BUKOHAHHSA Nporpamu Oyne BuBin uucen 4, 11, 22, 100.
Cnig 3a3Ha4MTH, 10 3aCTOCOBAHUN METOJ| COPTYBaHHS (K 1 1HIII aJTOPUTMHU) HE
HaJIEXUTh 1A0JIOHY VECtOr, a BXOAUTH 10 CKIaAy MiJICUCTEMHU aJrOPUTMIB.

Pagkun B C++
B C++ 3'aBunacs nyke kopucHa 0i0mioreka poOOTH 3 psaxkamMu. BoHa HOCHUTH
e(eKTHBHA 1 103BOJISIE JIETKO BUPILITYBAaTH HACTYIIHI 3a/aui:
1. CTBOprOBaTH, MPUCBOIOBATH, KOIIIFOBATH 1 BUIAJISATH PSIKH.
2. BukoHyBaTH MepeTBOPEHHS THITIB CHMBOJBHHUX 3MiHHHUX.
3. [lopiBHIOBAaTH PSAIKH.
4. TloeqHyBaTH PSAKH.
5. BusHauatu 10BXUHY psaKa.
6. 3HaXOAUTH 1 3aMILIATH NOTPIOHUI PparMeHT y psKy.
JIns BUKOpUCTAaHHS PSAAKIB, HEOOXITHO MiJKIIOYUTH BIAMOBIAHUN 3aroJOBHUMN
daiin <string>. Ilicns 1poro, omepaiis CTBOPEHHS HOBOTO PsAKa BHUSIBUTHCS
HACTIJILKH 5K TIPOCTOIO, SIK 1 CTBOPEHHS 3MiHHOT OY/Ib-SIKOTO 0a30BOTO THITY.
string hi (“hello”); // cTBOpeHHd ¥ i1Hiuniasniszsaniga HOBOTO
panka
string lo=“greetings”; // me ogmHa iHiuianiszaiisa
string es=""; // mopoxHin pamox
PsnakoBuM 3MIHHMM MOKHA TIPUCBOIOBATH 3HAYCHHS, SK 3MIHHUM OYJb-SKHX
HIIINX THUIIIB:
string name (“Fred”) ;
name = “Flintstone”; // 3mina imeHi
[Tpu oMy BcCl omepartii po3noauTy nam'ati OyyTh BUKOHaHI KOpeKTHO. Oneparrii
BBEJICHHS Ta BUBENEHHA (<< 1 >>) mepeBaHTaXEH1 1 JUIs PSIIKiB, TOMY BUKOHATH
BBEJICHHS a00 BUBEACHHSA PAAKA AYXKe JIETKO.
#include <iostream> //3arosoBHu oGann 3 6ibjaiorTexm STL
#include <string>
using namespace std;
int main ()
{

string s;

while (cin >> s) // s3umMTyBaHHAS KOXHOI'O CJioBa 31
CTaHOAPTHOT'O IIOTOKY Cin

cout << s << endl; // BuBemeHHd KOXHOI'O CJIOBa B
OKpeMOMYy PSOKYy



return 0;

}

Omneparnisi + mnepeBaHTakeHa [JIs PSAAKIB 1 O3HAyae KoHKaTeHanitro. Omneparii
MOPIBHAHHS (==, > 1 T.J1.) TEX MEPEeBaHTAXKEHI JIJIS1 PSJIKIB.

string hi (“hello”);
string lo="greetings”;

string r = hi + Y 7 + “world”; // KoHKaATeHaAllld TPLOX
PAOK1B

r += ‘!’; // Tak Tex MoxHa! (r = “hello world!”)

r = string (3, M7); // r = 2“7,

if (hi == “hello”)

if (lo > “great”)
if (lo < hi)

VY 6i0mioreni MICTUTHCA 1€ ACKIIbKa KOPUCHUX (YHKI[IH, BUKOPUCTAHHS SKUX
JIEMOHCTPYETHCS HAa HACTYITHOMY MPUKJIAI:

cout << hi.find(“11”); // mnoeeprae 2 (HO3MLIKD CaMOTO
JI1BOTO BXOIXXeHHa “117)

cout << hi.find(‘1l"); // mnpauwowe 3aBOSKM aABTOMATUUHOMY
IPUMBENEHHIO THUIILB

cout <<  hi.rfind(‘1l’); // BUKOHye IMOWYK 13 KiHIA
(morepTae 3)

cout << lo.find(“g”); // nomeprae 0 (IIOJIOXEHHS CaMOI'O
JIIBOT'O BXOIXeHHsa ‘g’)

cout << lo.find(“g”, 5); // nmnoeeprae 7 (came JiBe
BXOIXeHHsa ‘g’ nicasa 5).

cout << hi.find(“x”) // noeeprae string::npos

string s (“Testing!”);

cout << s.substr (2, 5); // “sting”

cout << s[31; // ‘t’

s.replace(2,2,”eth”); // s == “Teething!”
s.erase(l1,4); // s == “Ting!”
s[1l] = ‘a’; // s == “Tang!”

s.insert(1,”w”); // s == “Twang!”



Ocp 1€ 0JMH NPUKIIAJT BUKOPUCTAHHS PSAIKIB.
#include <iostream>

#include <string>

using namespace std;

void main(){
string sO = "abcde";
string s1 = " fg";

// KoHKaTeHauis psakis.
string s = sO + s1;
cout << s << "\n";

// OTpnMaHHSA cuMBOnia y NOTPIOGHIN no3unuii
char ch0 = s0.at(1);

cout << ch0 << "\n";

char chl = s0[3];

cout << chl << "\n";

// PSAAOK MOPOXHIN ?

if (sO.empty()) {
cout << "String is empty" << "\n";
)

else {
cout << "String isn't empty" << "\n";
b

// BCTAQHOBNOEMO 3HAYEHHS N MNOPIBHIOEMO 2 psiaKa.
sl = s0;
if(s1 == s0){
cout << "Strings are equal” << "\n";
)
else{
cout << "Strings are not equal" << "\n";

by

// YUnTaHHA BBEAEHOro 3 Kiasiatypu psaaka.
getline(cin, s1);
cout << s1;

// Oaep>XaHHA AOBXWHW paaKa.
cout << sl.length();



¥

Mpuknag 3

#include <string>

using namespace std;

int main ()

{

string hi (“hello”); // cTBopeHHa ¥ 1iHiuianiszanis HOBOTO
panka

string lo=“greetings”; // me oznmHa ixHiuianiszaiisa
string g(lo); // Tpera iniuianisainis

string es=""; // TOPOXHiN pPAIOK

string s; // iuiuniamisanig mopoxXHbLOTO pPaIKa
return 0;

}
6.2. NMopsagok BUKOHAHHA po6oTH

6.2.1. [IpoananizyBatu yMOBY 3a/adui.

6.2.2. Po3poOWTH aaropuTMH Ta CTBOPUTH TMPOTPAMHU PO3B’SA3aHHS 3a7ay 3
po3ainiB 10.4.1 ta 10.4.2 3rigHO 3 HOMEPOM BapiaHTy.

6.2.3. PesynpTaTi poO0TH 0)OPMUTH TPOTOKOIIOM.

6.3. BapiaHTu 3aBgaHb
PoGora 3 psiakamu

1. 3HalTH KIIBKICTh BXO/KEHB 33JIAHOTO CUMBOJIY B 3aJIaHUK PSJIOK.

2. OTpuMaTH PSJIOK, IO SBJISIE COO0I0 KOHKATEHAIIIIO TBOX PSJIKIB.

3. BuzHaunTH 1OBXHHY psJIKa.

4, TTopiBHATH Ba BBEJICHUX PSIKH.

5. 3aMIHUTH BC1 BXOJIPKEHHSI CHMBOJTY 'a' B pSJIKYy Ha CUMBOJ '0'.

6. 3amiHUTH TIepIUii Ta YeTBEPTUN CUMBOJ psiika Ha OykBY 'a'.

3aBaaHHA NiABHIIIEHOI CKJIAAHOCTI.

1. BBectu nBa psAnKY, MOPIBHATH iXHIO JOBXKHHY, MEPIIUN 1 OCTaHHIM CHMBOJIHU
KOXHOTO pAJIKA, a TAKOXK BUBECTH IIi PSAIKHU 13 3aTOJIOBHOT JIITEPH.

2. Hanucatu nporpamy, 1o nepeBipsie€, 4d € 4aCTHHOIO JAHOTO CJIOBa cIIOBO "coc'.
SKI1o BiJIMOBiIb HETATUBHA, TO JOJATH JIO BBEJACHOTO CJI0Ba CJIOBO "HE" y IMOYaTOK
1 KiHeb. SIKIo BiAmOBiAb "Tak", TO MEPEBIPUTH, YU HE € BOHO CIIOBOM «COCHa».

3. Hammucatu mporpamy, sika 3aga€ KOPHCTYBaueBlI 3alWTaHHS, IO BUMAarae
onHO3HAayHOI BinmoBifi. [lepeBiputr #Woro mpaBWIBbHICT. JlaTH KOpHCTyBaueBi
KUTbKa IMJIKa30K 1 crpo0. SIKmo BiH Brajaap, TO 3alIUTaTH WOTO iM's, 1 BUBECTH Ha
€KpaH TO3JIOPOBIICHHS, IO € KOHKATCHAII€I0 JEKUIBKOX PSIKIB, JBIYl BXKHBIIH
Horo im's.



4. 3ampornoHyBaTu KOpUCTyBadeBi BBecTu natry B ¢opmarti IJ[-MM-PP. Jlens 1
MICAIlb MOXKYTbh OYTH 3a3Ha4€H1 OJTHOU(POBUMU YKCIIaMH, TOOTO 1-5-94, a ne 01-
05-94. Buainutu ymucia, Kl MO3HAYAIOTh JI€Hb, MICSIb Ta PiK, 1 BUBECTH KOXKHE
YKUCJIO 3 BIJMOBIIHUM MOSICHIOBAJIbHUM HAITUCOM.

5. Hanucatu mporpamy, sika BUIMAJKOBUM UYMHOM 3arajaye JITEpy JIATUHCHKOTO
(pociiicekoro) andasity. KopuctyBaueBl NpONOHYeTbCS BIATranaTd 3arajgaHy
JaiTepy, JOomMOMararodu HWoMy B Takuid croci6. Skmo B yeproidt crnpoOi
KOpPUCTYyBaue€M BBEJIEHA JIITEpa, 10 CTOITh OJIM)KYE 0 3arajiaHoi, HiXK MONepeaHs,
TO BHUBOJMTHCS KOpHUCTyBaueBl mnoBimomieHHs "[apsauime!", a skmo apam -
"Xonoguime!".

6. 3'scyBatu, sika 3 Jjitep (Mepina 4d OCTaHHSA) 3YCTPIYAETHCS B 3aJ]aHOMY CJIOBI
YacTile.

7. Hartucatn  mporpamy  mmdpyBaHHS Ta  Jgemu]pyBaHHS  TEKCTOBOTO
NOBIIOMJIEHHS. ~ MoOXHa  BHUKOpUCTATH  Takud  cmnocid  mudpyBaHHS.
[udpyBanbHUK 3a7a€ KIOY MUPPYBAHHSA - I1JIE YUCIIO, 1110 BU3HAYAE BEIUYUHY
3CYBY JITEp pociiickkoro aydasity, HaIpHUKIa] K04 =3, TOJI B TEKCTI JiTepa “a”
3aMIHIOEThCS HA “T”’ 1 T.1.

8. Y TekcTi, MmO CKIAJAETbCS 3 JATHHCBKUX JITEp 1 3aKIHUYETHCS KPAIKOIO,
HipaxyBaTH KUTbKICTh TOJIOCHUX JIITEP.

9. Hanucatu mporpamy, 110 3'sICOBy€, UM THUIIEThCS JaHE CIOBO OAHAKOBO 3JiBa
HampaBo Ta crpasa HaniBo, Hanpukiaa: [IOTOIIL, KOK).

10. BukpecauTu 31 cioBa X Ti JIITEPH, Ki 3yCTPIYAIOTHCS B CJIOBI Z.

11. Hanucatu mnporpamy, IO BBOAHWTH PAJNOK 1 BHBOJIUTH HOTO, CKOPOUYIOUH
mopa3y Ha 1 CHMBOJI IOTH, IOKH B PSAJIKY HE 3aJUIIUTHCS 1 CUMBOII.

12. Hanucatn mporpamy, IO MiJIpaxoBye€, CKUIBKKM pa3iB y JaHOMY CIOBI X
3yCcTpluaeTbes JaHe ciaoBo Y. Skmio cimoBo Y JnoBimie, HiX X, TO pe3yibTaT
MOBUHEH JIOPIBHIOBATH HYJIIO.

13. Jlano aBa texctu A ta b. IlepeBipuTy, un MOkHA 3 JIiTEp, 10 BXOAATH B A,
cknactu b. (Jlitepu MokHa mepecTaBisTH, aje KOXKHY JIITEPy MOKHA BUKOPUCTATH
He O1IbIIIE OJTHOTO pasy).

14. 3anucatu panok X y 3BOPOTHOMY MOPAIKY B psinok Y. [lopaxyBaTu, CKIIbKH
OJIHAKOBHX JIITEP 3HAXOSATHCS HA OJTHAKOBUX MICIISIX Y IIUX PSAIKAX.

15. 3agano mpi3Bumie, iM's Ta MO OaThKOBI CTYJEHTAa, PO3IUJIEHI MPOOIIOM.
HanpykyBartu iioro mpi3Buine Ta iHiliamg.

16. Hanmcat mporpamy, sika paxye KITbKICTh HUQP y BBEICHOMY PSIKY
CUMBOJTIB.

17. Hanucatn mporpamy, sika paxy€ KUIBKICTh JITEp y  BBEICHOMY PSIKY
CUMBOJTIB.

18. Hanmcatu mporpamy 3aMiHM B psAKY BCix JiTep "a" Ha mitepu "0" 1 HaBmaku
(mpu Takiit 3amiHi, Hampukiam, 31 ciaoBa "Oaba" mae BudTH cioBo "abal").
BugecTn oTpuMaHuii psIOK Ha €KpaH.

19. Hanmcatu mporpamy, MO TOTPOIOE KOKHY JIITEPY B 3aJaHOMY TEKCTI (Tipu
1IbOMY, HalIpPUKJIaa, 31 cjoBa "cana" MOBUMHHE BUHTH clIOBO "cccaaannn'). Busectu
OTPUMaHMI PSAJAOK HA EKPaH.

20. BukpecnuTu i-y JiTepy CioBa.



21. Hamucat mporpamy, IO BHKDPECIIOE 3 JTAHOTO TEKCTy OyAb-sKy JTepy.
Busectn orpuMaHuil psAIOK Ha e€KpaH. fIKI0 TaKoro CUMBOJY HEMA€, TO BUBECTHU
BIJIIIOBIIHE ITOBITOMJICHHS.

22. Buganutu BCl CUMBOJIA B PAIKY, sSIKI CTOSATH micas "*". BuBectn oTpumaHuii
PAIOK Ha eKpaH. SKII0 Takoro CHMBOJY HEMae, TO BHUBECTH BiIMOBITHE
MOBIJIOMJICHHS.

23. BcraBUTH B PSAJOK CIIOBO 32 YMOBOIO:

a) B KIHEIb PSJIKa;

0) Ha OYATOK PsIJIKa;

B) MICJIs IEPILIOTO CJIOBA.

BuBectn oTpuMaHnuii psaokK.

24. Bci cnoBa, y AKUX JiTepa “a” 3ycTpiyaeThesl Ouiblle 2X pasiB, BUIAIUTH 3
TeKCTy. BuBecTn oTpuMaHuii psSaOK HAa €KpaH. SIKIIO TaKOro CHMBOIY HEMae, TO
BUBECTH BiJIMOBIIHE TTOBIJJOMJICHHS.

25. 3 psjaka BUAATUTH CEPEAHIO JIITEPY, SKIIO JOBXKHHA PsAIKAa HEMapHE YHUCIIO,
1HaKIIE - BUAAIUTH JBl CEpe/iHi JiTepu. BuBect oTpuMaHuii psoK Ha €KpaH.

26. JIaHO psiioK TEKCTy. Y NaHOMY PSAIKY TMOMIHSTH MICISIMU KOXHI JiBa CJIOBA 13
YOTUPHOX NEPIIUX. SIKIIO KIIBKICTh CJIiB MEHIIA 3aJaH0i, TO BUBECTH TPO IIC
IIOB1JOMJICHHS.

27. Hanucat mporpamMy 3HaXOJDKCHHS CJIOBO MaKCHMAJbHOI JIOBXKWUHU Y
321TaHOMY TEKCTI.

28. Hammcatu (y mopsiaKy MOSIBU B TEKCTI) BCl CIIOBA, JOBXKHHA SIKMX TOMAJaE B
iaTepBan [X, Y]. Tyt X 1Y 1iii uucnia, 1o 3a/1atoThCsl KOPUCTYBadYeM.

29. Y nanomy pedeHHI 3HAWUTH KUIBKICTb CHIB, IO MICTITh MOJIBOEHY IPHUTOJOCHY
(6bykBu natwHChKi). ClioBa B pPEYECHHI PO3AUIAIOTHCS MPoOiIIaMH, HAMPHUKIHII
PEYEHHS - Kparika.

30. Hamucatu nporpamy, sika 3aliTy€e€ y KOPUCTyBaya PSIOK 1 CHMBOJI, BUBOJIUTH
Ha €KpaH MOBIJIOMJICHHS, UM € Cepell CUMBOJIB psAIKa 3aJaHHi KOPUCTyBadyeM
CUMBOJI. SIKIIO - Hi, TO J0Ja€ B PSJAOK IEH CMMBOJI Ha BHOip: y mMoyaToK abo B
KIHEI[b PsaKa.

31. Hanucatu nporpamy, sika MpONOHY€E KOPUCTYBAauYeBl BBECTH YUCJIO B IHTEpBAII
Bim 1 nmo 5 BxmouHo. [Iporpama moBHHHA MO3BOJSTH KOPHUCTYBAau€Bl BBOJMTH
OyIb-sIKy TOCHIIOBHICTH CUMBONIB. OpraHizyBaTu MepeBIpKYy BBEJCHHS, 1 SIKIIO
BBEJICHHS JIOBIIE OJHOTO CHUMBONY, a0o HemudpoBe, ad0 HE MOTparuiie B
3a3HAYCHW IHTEpBaj, TOJMI BHUBECTH TMOBIJOMJIEHHA TIPO TOMMIKY 1
3aMpOTNOHYBAaTH KOPUCTYBAYEBl TOBTOPUTH CIPOOY.

32. 3'scyBath, CKUIBKM pa3iB 3yCTpiUaeThCsi KOXHA Jitepa andasiTy B
3alpONOHOBAHOMY TEKCTI.

33. Y psanky Oyab-Ky KUTBKICTh MIAPSAN CTOSYMX MPOOLTIB 3aMIHUTH OJIHUM
POOITIOM.

34. O0UHCIUTH JOBXKMHY HAWKOPOTIIIOTO CJIOBAa B PEYCHHI 13 TPHOX CIIiB,
PO3AUICHUX TIPOOiTaMH.

35. Hammucatu (y mopsiiKy TOSIBU B TEKCTi) BCi CJIOBa, JOBKHHA SIKHX IIOIAJIA€ B
iaTepBan [X, Y]. Tyt X 1 Y munl yucia, 10 BKa3yrOTh, BIAMOBIIHO, HAWOLIBITY U
HAaMMEHIIY JJOBXKHHY.



36. Cknanite nporpamy, 0 BUKPECIIOE KOXKHY TPETIO JIITEPY 3aJaHOr0 cjaoBa X y
3a/1aHOMY PEUYECHHI.

37. Hanmucatu mporpamy, MO 3MIHIOE TOPSAJOK CHIB y psaaky 3a Bammm
AITOPUTMOM.

38. Ckunbku iTep "B" y CJIOBI1 CTOITh HA TAPHUX MICLAX?

PoOoTra 3 psiakamu

6.3.2.1. MoaudikyBatu mnporpamy, po3poOsieHy y nabopaTopHiii po6oti Ne 4, 3
BUKOPUCTaHHAM 1a0sI0H1B 610mioTexku STL.

3aBga”Hs MABUIIEHO] CKIaJHOCTI

1.PeanizyBaru iH(popMaliifHUI TOBITHUK Ha OCHOBI KJIacy

6.4 KOHTpOrbHI 3anUTaHHA

1. Jlna yoro npusHauena Oi6mioreka STL C++?

2. SIki macucTeMu 11 CKIIaaroTh?

3.5k y moBi C++ MO’KHa MpaIfoBaTy 3 CHMBOJBHUMHU PSIKAMU?
4. JInst 40ro BUKOPUCTOBYETHCS TIOHSTTS MPOCTOPY IMEH?

5. Illo Take iTepaTop Ta SIKUX TUIIB BiH OyBae?

6. SIx moB’s13aH1 JITEpaTOpH Ta KOHTEHHEPHU ?



Cnucok nitepatypu
1. http://cpp.dp.ua/ «OcHOBH pO3pOOKH AITOPUTMIB Ta MPOTPAMyBaHHS MOBOIO

C++». EnexTpoHHMI OCIOHUK

2. http://www.znannya.org/?view=Cpp_basics - Orsi1 i OCHOBH MOBH
nporpamyBaHHs C++.

3. https://stepik.org/lesson/534/step/3?unit=857 — Ctpykrypa xoay Ha C++

4. https://stepik.org/lesson/538/step/2?unit=861 — Ctek BUKIIHMKIB

5. https://www.youtube.com/watch?v=0hW8iQQaZYY — PoboTa 3 daitnamu
6. https://www.stroustrup.com/Programming/PPP2_Ch18.pdf - STL, Po6ora 3
BCKTOPAaMH Ta MaCUBaMH

7. https://www.programiz.com/cpp-programming



