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1chorbadjiev@elsys-bg.org 1.1. Mcropus Ha esmuka C++

n C++
15 cenremspm 2006 T. cropHs Ha esmia

— Esuxbwr C++ e paspaboren or Bjarne Stroustrup. Paborara mo e3mka
zamousa mpe3 1979. IIbpeuar my Bapmant ce nosssea npe3 1980 — “C

CbabprkaHue with Classes”.

NwmeTo C++ ce m3mon3Ba 3a mbpBU BT mpe3 1983, a mpes 1984 ce mog-
C'b,D;’bp)KaHI/Ie BsIBa CJIEJIBAINA BEPCHUsl HA e3WKa. B cieaBaiuTe TOAUHUA €3UKbT IPO-
JI'bJIXKaBa, JIa C€ PA3BWUBA W PA3MPOCTPAHSIBA.
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2. IIpomeHIMBYU 1 aApUTMETHUKA

2.1. Tunose
Tumnose

— Bcekn npentudukarop B eana C++ nporpama, TpsioBa Ja mMa acomuu-
paH C HeTro mun.

Tunsm onpejie/id KAKBYU OMEPANNANA €A TPUIOKUMA K'bM JIAJI€HUS UICH-
THHUKATOP W KAK TPAOBa J1a C€ WHTEPIPETUPAT TE3W OTepPali.

— B eswka C++ ca gedwnrmpann wabop ot 6azorn (pyngamenTagsnn) Tn-
MOBE U Ca MPeJIOCTABEHN CPEJICTRA 3a Je(UHUpaHe HAa HOBU TUTIOBE OT
nmoTpeduTess.

2.2. Brpageau Tunose

Brpaagenu tunose

Jlornuecku (6yses) ruun — bool
Cumsosinu tunose  char, wchar_t
Ilenouncnaenn Tnmore  int
— Twunore ¢ maasama 3amneras — float, double
— Ns3bponm tum — gedpuHUpAH OT TOTPEOUTENST C M3MOI3BAHETO HA enum

Twunwr void

OcBen Te3u TUIIOBE, MOTAT Jla Ce KOHCTPYUPAT U JAPYIH:
— Ykaszare/n — HarpuMep intx*
— Macupu — nanpumep char[]

IIpenpatkn wanpumep double&

CTpyKTypu OT JaHHW U KJIACOBE

IIpumepu

bool a=false;
bool b=true;
bool bb=al|b;

char ch=’a’;

int count=1;
unsigned int i=0;

9
10
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—

2

—

3

long int 1i;

double x=0.0;
double y, z;
const double pi=3.14159265358;

TunsTt void

ITo mpunmun TunsbT veid e dyupamenTanen (6a30B) TUI, HO HETOBOTO
M3TOI3RAHE € OTPAHNIEHO.

— TwunsT void MoXKe 18 ce M3MOI3BA CAMO KaTO YacCT OT TO-CJIOYKEH THII.
Ob6ekTn or Tum void He ChIIECTBYBAT.

— JomycTuMoT0 M3MOI3BaHEe HA TO3U THII €:
— Jla yKake, de gajiena (yHKIHS He BPbIna pesyaTrar — void fun() ;.

— kato 6a30B 3a yKazaTea KbM 0OEKT OT HEU3BECTEH THUT — void* pv;.

2.3. IlpomenauBu

ITpomennuBu

HaunnabT no koiito ce qedpunupat npoMer nBu B C++ e aHAJTOTHYEH Ha
nedbTHIPAHETO HA MTPOMEHINBY B C.

1int counter;

2 double sum;

— Besika npoMensimBa MOXKe J1a O'bjle MHUIUATU3UPAHA IPU HEHHOTO Jie-
duHupane:

1int i=0;

> double eps=1e-6;

— B C mpomernmBuTe, KONTO Ce M3MOMI3BAT B AajieHa (DYHKINsI, TPAOBA
3aIB/KUATEHO J1a ObaaT qedpuHUpaHn B HAYaa0TO Ha QyHKIugTa. B
C++ TaKOBa M3WCKBAaHE HAMA.

2.4. Koncrauru
KonucranTu

- Kbm meduwnnnmsara Ha BesSKa MPOMEHJIWBA MOXKE JIa CE MPUara MoO-
JnUKATOPBHT const, KOWTO TIOKA3Ba, 9€ CTOWHOCTTA HA TTPOMEHINBATA
HAMA JIa Ce IIPOMEeHH:



1 const double e =2.7182818284590452354;
2 const double pi=3.14159265358979323846;

3 const char[] message="warning:,";

2.5. AputmMeTnYHM, PEJIAITMOHHN U JIOTUYECKU OTIEPATOPHU

ApurmeTnyHUTE OnIEepaTopu

| Omneparop ‘

Onucanne

+

OWHApEeH OMmepaTop 3a CLOWpaHe W yHAPEH OmepaTop “Tmiaroc”.
OWHApEeH OMepaTop 3a M3BAXKIAHE W YHAPEH OTepaTop ‘Mmu-
myc”.

OMHAPEH OLEPATOP 3a yMHOKEHHE.

OUHApPEH OmepaTop 3a Jie/eHNe.

OWHAPEH OIEPATOp 38 HAMUpPAHE HA OCTATHKA OT IEJTOUNUCTIEHO

JesIenne.

Pejanmonante oneparopu

Omneparop | Onucanme
< OWHAPEH OmepaTop “mo-MasIko”.
<= OWHAPEH OMEPaToOp “MO-MAJIKO WU PABHO .
> OWHAPEH OMEPATOD “MO-rOJIAMO”.
>= OWHApEH OMepaTop “TMO-TOIAMO WU PABHO .
== 6wHapeH ormepaTop “‘parBHO’.
I— Gurapen omepaTop “mepaBHo (pazamano)”.

Jloruyeckurte orepaTopu

| Omnepatop ‘

Onucanue

L&
|

o6mrapen omepatop “mormaecko 17,
ounapen oreparop “mormuecko V.JIN.
6mHapen omepatop “nmormdecko HE”.

2.6. ITpeobpa3yBaHe Ha THUTIOBE

HegaBHo mpeobpa3yBaHe Ha TUIIOBETE

- He.J'[O‘II/IC.HeHI/ITe THUIIOBE M TUIIOBETE C ILJIaBallla 3aleTad MOoraT CBO-

60HO 2 ObIAT CMECBAHN B APUTMETHIHU OMEPATOPH W OTEPATOPH 34

MIPUCBOSIBAHE.

— IlpaBunaTta 3a HesBHO TpeoOpazyBaHe Ha BrpajeHuTe THUMOBETE B C
u B C++ ca cxontu. OBHIOTO NPABUJIO €, Y€ KOraTo € Bb3MOXKHO, aB-
TOMAaTUIHOTO TpeoOpa3yBaHe HA THUIIOBE Ce M3BBLPINBa Oe3 3aryba Ha
TOYHOCT.

HesiBHO nipeoOGpa3yBaHe Ha THUIIOBETE

3a cpxkanenne obade B C u B C++ aBTOMATUIHO CE U3BBLPIINBAT U MIPE0D-
pa3yBaHUs HA TUMIOBE, KOUTO OYEBUIHO BOISAT JI0 3aryda HA CTOWHOCTTA
Ha [IPOMEHJIBATA.

1 void function(double d) {
2 char ch=4;

3}

— Takwsa omacum HestBHN TpeoOpa3yBaHUsT HA TUTTOBE ODMKHOBEHO TPSIO-
Ba jga ce m3bsarear. [loBewueTo chbBpeMEHHU KOMTIHIATOPU €A B ChCTO-
sSHUE JIa JlaBaT [PEJyNPEeXKIEeHUs, KOraTo CPEIIHAT [10J00HO ONaCHO
npeobpa3yBaHe Ha THUIIOBE.

dABHO mpeobpa3yBaHe Ha TUIa

Nwma peaumia cuTyaruu, Ipu KOUTO ce Hajara M3PUYHO e€JHa TTPOMEH-
nwBa jga O0bje npeobpa3yBaHa KbM JPYT THIL.

1 int a=2;

2 int b=3;

3 double di=b/a;

1+ double d2=static_cast <double>(b)/a;

1 char a=’a’;

2 double d=2.0;
sd=static_cast <double>(a);
sa=static_cast <char>(d);

2.7. dexnapanuu n gedpuHUAIAN
Hekmapanuu

Ipenu nanen uaenTudUKATOP Ja MOXKE Ja Ce U3IOJI3BA B €JHa IIPOI-
pama Ha C++, TOit TpsiOBa ma Oble JeKJIapupaH.

— Jlexaapayus € TepMUH, KOMTO ce M3MOI3BA 33 BCUYKO, KOETO Ka3Ba HA
KOMIINJIATOPAa KaKbB € CMUCHJIBT Ha JJaJ1eH I/I,HGHTI/I(I)I/IK&TOP.
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— 3a ;1a ce m3no3Ba JaeH uAeHTHUKATOP, KOMIUIATOPBT TPIOBa 1a
3HAE KAKBO MPEJICTAB/IABA TO3M UACHTH(MOUKATOP — AN € UME HA IMPO-
MeHMBa, Ha (QYHKIWs, Ha TUN uin Ha Hero apyro. C apyrm aymwu
TpsabBa Ja Obje yKa3zaH munsm Ha UIeHTUUKATOPA.

ITopanu ToBa, BbB Beekn (aitn ¢ Ko TpsabBa j1a ce CbabpKa JIeKaapa-
s Ha BCUIKU MMEHA, KOUTO Ce M3TMOI3BAT.

IIpumepn

char ch;

int count=1;

const double pi=3.14159265358979;

extern int error_number;

char*x name="Bjarne, Stroustrup";

char*x season[]={"spring","summer","autumn","winter"};

struct Date {int d,m,y;};
int day(Date* p) {return p->d;}
double sqrt(double);

struct User;
enum Beer {Carlsberg, Tuborg, Beiks, Amstell};

Hekmapatnuu u jgeduHUITAN

— TloBedero oT mpeicTaBEHUTE JeKAAPAUUY CA BCHITTHOCT JehUuHUUUL — T
onpeaesidT HaKaKBa C'bITHOCT, KOATO CbOTBETCTBA Ha JJaJeHUA NJIECHTHU-
dukaTop:

— 3a MpoMenanBaTa ch JgeduHIpanaTa ChITHOCT MPEICTARISTRA TIO-
XOJISITIIOTO KOJTMIECTRO TTAMET, HeOOXOAMMa Ha Ta3W MPOMEHINBA;

— 3a cTpykrypara Date, redpmHIpAHATA CHITHOCT PEICTAB/ISIBA HOB
THIL;
— 3a dyaknuara int day(Date* p) gedwHMPAHATA CHITHOCT € aJ-

TOPATBMBT MO0 KOWTO Ce M3MbJIHABA (DYHKIIAATA;

Jexiapanun n gedpvuHUIAN

Ot mpejcTaBeHNTE TPUMEPHI OeKAAPAUUL, CAMO CJETHUTE He ca dedhu-
HUYU

extern int error_number;
double sqrt(double);
struct User;

— IIpomennuBaTta error_number, (DyHKIUSATA sqrt W CTPyKTyparta User
TpsabBa ga Obaar deurupany HAKbIE APyTaje B nporpamara.

Hekiapaiiuu u gJedUHUITNN

— B jauena nporpama na C++ MOXKe JIa UMa HAKOAKO JEKAAPAYUY 33 Jla-
JleH MAeHTuPUKATOP.

B masena mporpama Ha C++ 3a BCEKH WJICHTH(MDHUKATOD MOXKE Ja UMAa
camo edna depunuyu.

1int count;

2 int count;// error

1 extern int error_number;
5 extern int error_number; // OK!

7 extern short error_number; // error!

3. Ykazaream u macusBu. IIpenparknu

3.1. Ykazarenn
Yxkazarean
3a gaged tun T, tunbT Tx e ykazamen kom T. C Apyru jiymu, 1pOMeEH-
JINBUTE OT TUM T* CbIbPXKAT ajJpec Ha 00eKT oT Tuma T.
1int a=42;

2int* pa=&a;

— OcnoBHaTa omeparms, KOITO Ce M3MbJAHIBA BHPXY YKAZATEJNUTE, € OTle-
panwmsita *. To3u orneparop BpbIa 00eKTa, K'bM KOUTO coYn ykasare-
JIAT.

1int a=42;
2int* pa=&a;
3int al=*pa;

3.2. Ilpenparku (references)
IIpenparku

IIpenpamxama (reference) e anTepraTuBHO MMe Ha 06eKT. Ilopaam ToBa
YEeCTO TIPETTPATKNTE Ce HAPUIAT NCEGOOHUMU.



— 3a gaged Tun T, TUI'BT HA TPENpaATKa KbM OOEKTH OT TO3W THUI Ce
obo3nauasa ¢ T&.

rint i=1;
2int& r=ij;
3r=2;

— Ilpu pedwnrmpane ma mpempaTka, T 33 IbJKUTEIHO TPsiOBa Ja Obie
WHULMAIN3NPA ¢ O0EKT OT CHOTRETHUSI THII.

1int& ri; //epeuka!
2int& r2=10; //2peuka!

ITpenparkn

— Benubx gedunnpana npenparkaTa He MOXKe J1a Ce MPEeHACOYH KbM

apyr obekt. Touno mopaan Tazu mpudwHa Tpn JepUHUPAHETO W € 3a-
JIbJIZKUTEJTHO T 718 Ob/1e MHUIMATU3UPAHA.

rint i=1;

2int& r=ij;
3int i2=2;
4r=12;

Ilpenparku

Bewuku omeparmu, KonuTo ce m3BBLPIMBAT BHPXY MPEMpaTKaTa B JAeicT-

BUTETHOCT CE€ M3BBPIIBAT BbPXY 00€KTa, KbM KOHTO € HACOUEHA MPer-
paTkaTa.

1int i=0;
2int& r=ij;
3r++;

sintx p=&r;

IIpenparku

2

5

IIpenpaTkuTre Hali-1ecTO Ce M3MOM3BAT KATO (POPMATHA APryMEHTH HA
dbysrnum B ciydaii, de pyHKIusgTa TPAOBA A € B ChCTOSHUE J1a MPO-
MeHs CTOWHOCTTAa Ha TpeIaIeHns 00eKT.
void plus2(int& v) {

v+=2;

}

int x=1;
plus2(x);

3.3. Macusu

dedunupane Ha MacuBu

— 3a gagen tun T, TurbT T[size] e MacWB OT size ejleMeHTa OT THT T.
EnementnTe Ha Macwpa ce mHpekcwpar (Homepupar) or 0 g0 size-1.
Bposar ua enemenTuTe HAa MacuBa TpsOBa Ja Obe KOHCTAHTEH M3Pa3.

rint b[3];
2 charx a[42];

— MmuoromepunTe MacuBu ce gedUHUPAT KATO MACHBU OT MACHBH.

rint d2[10]1[10];
2int d3[10]1[10]1[10];

Naunnmnanun3anust Ha MacuBu

— Hawanuwre croiiHocTn Ha eJeMEHTHTE Ha J1a/IeH MAaCUB, MOTAT Ja Ce

IPUCBOAT KaTO Ce€ U3M0JI3Ba CIIUCHK OT CTOWHOCTH.

int v[1={1,2,3,4};
char ac[l={’a’,’b’,’c’};

Korato macupbT e meknapupan 0e3 Ja e yKazaH HETOBUAT pa3Mep,
OpoAT HA €IEMEHTUTE B MACHBa MOXKE JIa Ce OTpPEeJn OT pa3Mepa Ha
MHUIUAJIUZUPAIINS CIUCHK.

Koraro PasMepBHT Ha MaCHUBa € YKa3aH dBHO, WHUIMHAJIU3IUPAHETO Ha
MaCHuBa CbC CIHHUCDBK, CbAbPZKaIIl IIOBEYe €IEMEHTH € I'DEIIKa.

int v[2]1={1,2,3}; // I'peuka!

WNannuann3anus Ha MacUBU

— AKo B crnmucbka 3a MHUIINAJIN3allud Ha MaCuBa 6p0${T Ha eJIeMEHTUuTe

€ II0-MaJI'bK OT pa3Mepa Ha MaCuBa, TO HA HEMHUIUAJIUIUDAHUTE eJ1e-

MEHTHU Ce TPUCBOABA CTOMHOCT 1m0 mojapasdupane. Creqnara mHUNIAA-
T3S

int v[4]={1,2};
€ eKBMBAJIEHTHA Ha

int v[]1={1,2,0,0};

3a HHUIUAIN3UPAHETO Ha MHOTOMEPHU MaCHBH Ce M3M0I3Ba CIIUCHK OT
CINCHIN 33 WHUATTAATA3ATINS.

int v[1[2]1={{1,1},{2,2}};

10
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Ykazarejam m MacuBU

begin end

int v[]1={1,2,3,4};
intx p=v;

int*x begin=&vI[0];
intx end=&v[4];

VkazareanTe n MAaCUBUTE Ca TACHO CRbBP3aHN. Nwmero ma macmea MoxKe
JIa Ce M3TI0JI3Ba KaTO YKa3aTe I, COYel] K'bM IMbPBUA €JIEMEHT Ha MaCUBa.

— EsuxbT rapanTupa, Ue CTOMHOCTTA Ha yKasaTes, HACOUEH C €JHO CJes

OoCJIeIHUA €JIEMEHT Ha MacCuBa, € CMUCJIEHA.

Toit kKaTo TO3M yKazaTeg HE COYM KbM €JEMEHT OT MaCHBa, TOW He
6uBa Ja Obae MBIOJI3BAH 3a YeTeHe Ha CTOMHOCT WX 3alHCBaHe Ha
CTOWHOCT.

3.4. ApurMmeTuka c ykazaTeyu

ApI/ITMeTI/IKa Ha yKa3aTeJl U 1dJ10 9Y1CJI0

X
- N N

A A
OO0 OINOOCINOOIOC)

]

ptr-n ptr ptr+n

— Koraro kbM ykazaren ce m00aBs IsII0 9HUCI0, PE3YATATHT IIe Obie

yKazares, OTMECTEH CbC ChOTBETHUs OOl eJIeMEeHTH K'bM Kpasi Ha Ma-
cHBa.

ApI/ITMeTI/IKa Ha yKa3aTeJl U IIAJI0 YUCJIO

11

=]
=

s * 2 Va * N
A, A
DOOCINOOCINOOI00

ptr-n ptr ptr+n

Korato or ykazaren ce m3Baxkja I§/I0 9HUCIO, PE3YyATATHT Iie Obie
yKazarej, OTMECTEH CbC CbOTBETHHS OPO eJIeMEHTH K'bM HAYAJIOTO HA
MaCHUBa.

W » gsara cayvas, ako TOMYIEHWAT yKa3aTea HE COYM K'bM eIeMEeHT
Ha MaCWMBa WJIN C €HO CJIe]l TIOC/IEIHUST eJIEMEHT, Pe3YATATHT HeE € Jie-
buHIpaH.

Enement c €HO cJie 1mocJjieJHu4d

s - N
"
QOO0

. b

Jedbunnmnuara Ha e3UKa TapaHTHUpa, Ue CTONHOCTTAa Ha yKa3aTes, Ha-
COYeH C eJIHO CJeJ] MOC/Ie/IHUS eJeMeHT Ha MacHuBa, € CMHUCTIeHA.

EnemenT ¢ egHo ciieq mocJjieaHUs

n

r - N
"
QOO0

. Al

Axo YKa3aTeJadT p COYM K'bM IOCJIeJHUA €JIEMEeHT Ha JaJ€eH MaCuB, TO

(p+1) e ykazaTes HACOYEH C €HO CJie]I TIOCJIe/IHNS eJIEMEHT Ha MacuBa.

AKO yKazaTessIT q COYM C €IHO CJIeJ TOCTETHUS eJIEMEHT HAa MaCHBa,
TO (q-1) coYM K'bM TOC/IEJHUSI €IeMEHT Ha MacCHBA.

12



N3BaknaHe Ha ykazaTean

n

)
A= ANA—T—\
DNODDNOOOND

b qa

— M3BaxkmameTo Ha eUH yKazaTesa OT APYT yKasaTes e JepuHnpanHo camo
B CJIyyail, 4ye JBaTa yKazaTess coYaT KbM eJeMEHTH Ha €JUH U ChIIl
MAaCHB.

N3BaknaHe Ha ykaszaTean

n

)
A= AT\
ONOOONOODNO

Y q

— AKko ykazaressar p COUM K'bM -THUsI €JIEMEHT OT MaCUBa, a yKa3aTess q
COYM K'bM j-THS €JIEMEHT, TO PA3JINKATA MEXKJ1y JiBaTa yka3aress (q-p)
me O'b/ie paBHA HA § — & = M.

PeBy.HTaT’bT OT U3BaAXKIAaHETO Ha JBaTa YKa3aTeJsjd € YHUCJI0 CbhbC 3HaK,

T. e. pe3ynATaTsT oT (p-q) €1 — jJ = —n.
4. OyHKINN
DyHKITUU

— Bcegka mporpama mna C wan C++ mma geduHnnpana none enna QyHKIAST
main-pyHKIAST.

Bewukm mporpaMu, ¢ m3KIOUeHWe Ha HAl-TPUBWAIHUTE, JeUHUPAT
JOT'bJTHATETHN (DY HKITAH.

— OyHKINNTE CIYXKAT 33 TPYMHUpaHe Ha 9eCTO M3MOJI3BAH KOJI, KaTO T03-
BOJISIBAT TPYNUPAHUSAT KOJ J1a Ce M3MOI3BA JIECHO M MHOTOKPATHO.

13

4.1. Jdexnapupane Ha hyHKIUN
Jekmapupane Ha QYHKIIUU

— Ilpeqn ma 6bae wanom3Bana eaHa QYHKIHU, TS TPaOBa ga Oble JIeK-
JlapupaHa.

Heknapanmara Ka3Ba Ha KOMIHUJIATOPA KAKBO € MMeTO Ha (bYHKIIHI-
Ta, KAK'bB € THIThT HA Pe3yJITaTta, BPhIMAH OT (DYHKIUSATA W KAaKRU Ca
apameTrpuTe Ha (PYHKIINSATA.

— MNwma gBa maumna ma ce gekaapupa eana QyHKITHS:
— Jla ce medmrnpa mgamara GyHKIAST e 1a Obe W3TOoI3BaHA.

— Jla ce gedmnmpa mpororuna #Ha QyHKIUATA, KONTO JaBa HA KOM-
nuiaTopa HeobxomumaTa nHMOOPMAIHS.

Jedunupane Ha npoToTun Ha QYHKIUS
™N Ha
pesyntaTa

nMe Ha ApryMeHTn Ha

dyHKUMATa dyHKUMATa

1 double distance(double x1, double yi,
2 double x2, double y2);
3 double area(double r);

4.2. lledunuupane Ha PyHKIIUN
Hedunupane vHa dyHKIms

VN Ha Me Ha
pesynTtarta byHKUMNATS

apryMeHTu Ha
dyHKLMATA

TANO Ha
dyHKUMATA

14



ITpumepnu IIpenaBame Ha mpenpaTKu

1 const double PI=3.141592653589793; 1void plus2(int& x) {
2 2 x+=2;
3 double area(double r) { 3}
4 return PIxrxr; 4int main() {
5 } 5 int counter=0;
6 plus2 (counter);
1#include <cmath> 7
2 using namespace std; g }

3

1 double distance(double x1, double y1, .

. double x2, double y2) { 4.4. llpenedunupane (overloading) Ha dbyHKIUN

¢ double dx=x2-x1;

. double dy=y2-y1i; Ilpenedunupane Ha pyHKIUN

8 return sqrt(dx*dx+dyx*dy); — B C++ e iomrycTMO B €J1HA W C'hITA TpOrpamMa jJa ce M3Moa3BaT HIKOIKO
0} byHKIIMM, KOUTO WMAT pPA3IWTHW APTYMEHTH, HO €IHO W CHII0 WMe.

Koraro ce m3mo3Ba eamo n ChIo nMe 3a gedWHUPAHE HA HIKOJIKO

4.3. TIpeaBame HA apryMeHTH dyHKIHUK ce ToBOpH 3a npededurupare Ha PYHKIAN

B nmreparyparta Ha ObArapckum €3uWK HsIMA €IUHHA TEPMUHOJIOTHS 33

IIpesapare Ha aprymMeHTH 10 CTOWHOCT 0603HaYaBAHE HA TOBA CBOMCTRO Ha C++. JIPyry 4ecTo M3mo/3Bany Tep-

1void plus2(int x) { MWHU 3a oOo3Havasane Ha npegedwanpanero Ha dyuxkmun (function
2 ) x+=2 overloading) ca: giynkyuu ¢ MHO20 UMENG, NPUNOKPUBAHE HA HYHKUUU.
3

4int main() { I1

5 int counter=0; puUMED

6 plus2(counter); 1int add(int x, int y) {

7 5o o 2 return x+y;

s } 3}

1 double add(double x, double y) {
5 return x+y;
IIpenaBane Ha yka3aTejii KbM apryMeHTHUTE 6}
1 void plus2(int* px) { [ O
8
9

o Int a=1,b=2;

double x=1.0,y=2.0;
10

2

3}
. .
11 int si=add(a,b);

int main() {

5 int counter=0; o i ..

6 plus2(&counter); 12 ouble sd=a X,¥);
13 return O;

: }

s } 14

4.5. AprymeHTu no noapa3oupane

AprymenTn no noapa3bupaHe

15 16
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IIpn nedunupane na dbysxnum B C++ Ha mapamerpure Ha DYHKIIUATA
MOTaT JIa Ce 3aJaBaTr CTOHHOCTHU 10 1nopazbupa-e.

void increment(int& count, int step=1) {
count+=step;

}

int main() {
int c=10;
increment(c) ;
increment(c,10);
/S

return 0;

5. CTpykTypn

HeduHnpane Ha CTPYKTypa
— CrpykTypara € ChBKYTHOCT Ha €JIEMEHTH OT (TT0YTH) TTPOU3BOJIEH THIT.

1 struct person {
2 char*x name;
3 long int age;

1};

— Nwmeto Ha cTpyKTypaTa person Ce TPEBPBbINA B UME HA TUIT W MOTAT J1a
ce neduHUPAT TPOMEH/THBH.

6 person somebody;
3a MHUIMATN3UPAHETO HA CTPYKTYpaA Ce W3IMOJI3Ba 3aluc, MoA0beH Ha
VHULMAIN3AAATa HA MACHUB.

9 person anybody={"pesho" ,18};

JlocTbn 0 4JjieHOBE HA CTPYKTypa

— JlocrbrbT 10 wienoBeTe (TosieTaTa) Ha CTPYKTypPaTa ce OChIIECTBABA
€ M3I0/13BAHETO HA oleparopa . (To4Ka).

7 somebody.name="ivan";
& somebody.age=16;

— Koraro moctshnbT 70 CTpyKTypaTa ce M3BbPIIBA Ype3 yKa3aTes, TO
4JIEHOBETE HA CTPYKTypaTa ca JOCT'bITHU YPe3 oreparopa ->.

17

11 vaid dump (person* ptr) {

12 cout << ptr->name << endl
13 << ptr->age << endl;
14 }

18



