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BbBenenue
1. UcTopusa Ha cb3JaBaHETO Ha e€3UKa

2. IIpomeHnsMBYU M apuUTMETHUKA

2.1. Brpagenu TunoBe gaHHU

Esukbr C++ nacnenssa jgedpunnpanure B C 6a3oBu tunose — char, int,
float, double. KbMm 1s1x € nobasen HoB Tun bool — 6ysies Turn, yuuro croii-
Hocru morar Ja obuar true uau false.

JombiHUTeIHO B €3UKa MMa Ha PA3IOJIOKEHUE MOJIUMUKATOPHU, ChIIO
HacjaeeHn oT C, Upe3 KOUTO MOTaT Jia MPOMEHST CBOCTBaTa HA HIKOU OT
tunosere. Takusa ca short u long, KouTo ce U3MoOI3BAT 3a UPOMSIHA Ha Pa3-
Mepa Ha THna. OCHOBHO Te3u MoqudUKaTOpy ce npusarar KbM neuau (int):

short int index;
long int counter;

KirouoBara jgyma int mMoxke Jia Objie MPOIycHATa W TOpHATA JIeDUHUIHS
MOXKe Jla Cce 3alluIle 110 CJIeJIHAA HAll'bJIHO €KBUBAJICHTEH HAYWH:

short index;
long counter;

Momudukaropsr long Mozke jia ce npuiara 1 K'bM 9UC/Ia C IJIaBaIa 3aeTast
double, T.e. Mmoxke ja ce usnonssa turbT long double — wuciio ¢ mrasama
zamnerasi ¢ JABOIHA TOYHOCT.

Momudukaropure signed u unsigned Morar ja ce npuaaraT K'bM HeJINTe
qucsia (int) u kbM cumBosnusg Tun (char). Te oupenenar ganmu nedunupa-
HaTa MTPOMEHJIUBA I1e Obe ¢ win 6e3 3Hak. Hampumep ciaeaausT dpparment

signed char schar;
unsigned char uchar;

nedbuHUPa JIBe IMPOMEHJINBUA OT CUMBOJICH Tull. ToBa O3HavaBa, Y€ CTOWHOC-
TUTE U Ha JIBeTe IIPOMEHJIMBY ca enHobaiitosu (8 6ura). uanazona ma croii-
HOCTHUTE, KOUTO MOXKe Jia IpueMa schar (cuMBOJIHA OPOMEHJIUBA ChC 3HAK)
e or -128 5o 127, a 3a npomensnBaTa uchar (cuMBoOJIHA IPOMEHJMBA Ge3
3HaK) — or 0 10 255.

2.2. IIpomeHnguBU

Hauunbr 10 koiiTo ce aedpuHupar TpoMeH/nBE B C++ € aHaJoruveH Ha
nedurupanero Ha npomenyineu B C. CiaegnusT dpparmMenT
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int counter;
double sum;

neduHupa OBe IPOMEHJIMBY — IIPOMEHJIMBaTa counter oT Tuia int 1 Ipo-
MeHmBara sum orT Tuia double.

Besika mpomMernBa MoxKe T Oblie MHUIMAIN3UPaHa IPH HEHHOTO Jedu-
HUpaHe:
int i=0;
double eps=1e-6;
B C mpomenmmBuTe, KOUTO Ce M3MOJI3BAT B JAaJIeHa (DYyHKITHS, TPIOBA 38/ThJI-
JKATEJTHO Jla ObJIaT JedUHUPAHN B HAYAJOTO Ha (yHKIUATA. B C++ TakoBa
n3ncKBaHe HsiMa. [loBede oT TOBa — CTWJIBT Ha IporpaMupane Ha C++ Ipe-
OpPBLYBA.

(] HpOMeHJH/IBI/ITe Ja He ce ,I[e(bI/IHI/IpaT npean /1a € Bb3HUKHaJIa HEeo0Xo-
JUMOCT OT TAX.

e Bcsaka mpoMennBa Ja ce MHUIUAIU3UPA NIPpU JepUHUPAHETO II.

2.3. Koncranru

KoM nedunHnmusTa Ha BCsIKa MIPOMEHINBA MOXKE JIa Ce IIPUJIara Mogudu-
KaToOpbT const, KOUTO IOKa3Ba, 4e CTOMHOCTTA Ha IIPOMEH/IABATA HAMA J1a
ce TIPOMEHST:

const double e =2.7182818284590452354;
const double pi=3.14159265358979323846;
const char[] message="warning:,";

ToBa e IpearnoInTaHuAT B C++ Ha4uMH 3a 'ZLe(l)I/IHI/IpaHe Ha KOHCTaHTH.

2.4. ApurMeTUYHN, PEJANUOHHU U JIOTUYECKU ONepaTopu

Apurmernynure oneparopu B C++ ca chiure, KaTo B C:
| Oneparop | Onucanue |

+ OWHApPEH oOoIepaTop 3a cbhbOMpaHe W yHApEH OIepaTop
“rtroc”.
- OUHApEH OIlepaTop 3a M3BAXkKJAHE U YHAPEH OIlepaTop

“munyc’.
* OMHAPEH OIepaTop 3a YMHOYXKEHHE.
/ OUHApPEH OIepaTop 3a JIeJIEHUE.
% OUHApEH OIlepaTop 3a HaMHpaHe Ha OCTaTbKa OT IeJI0-

YUCJIEHO JeJIeHue.
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PeJIaL{I/IOHHI/ITe o1repaTopu, Hapu4aHU OIlle ollepaTopu 3a OTHOIIIEHUE ca:

Omneparop | Onucanne
< OUHApEH OMmepaTop “Mo-MaJKo' .
<= OuHApeH oIrepaTop “Hmo-MaJjIKO WX PaBHO .
> OUHAPEH OMepaTop “Mo-roJIsMo’.
>= OGUHAPEH ONEepaTop “MO-TOJISIMO WU PABHO .
== OuHapeH orrepaTop “paBHO”.
1= Gunapen oreparop “HepaBHO (pazjm4HO)”.

Jlormueckure olrepaTopu ca:

| Omneparop ‘ Omnucanue 1
&& OuHapeH omeparop “jgormuecko 117 2
[ obunapen oreparop “mormdecko NJIN. 3

! 6unapen omneparop “norudecko HE”.

2.5. IIpeobpa3yBaHe Ha THUIIOBE
2.5.1. HesiBHO TTpeobpa3yBaHe HA TUIIOBETE

B esuka C mma mabop OoT mpeobpasyBaHust MEKIy THUIIOBETE HA €3WKa,
KOUTO Ce U3BbPILIBAT aBroMarnyHo. a pasriegame cieqausi pparMeHt:

int a=1; 9
double f£f; 5
f=a;

B pej 3 ce uzBbpiiBa HesIBHO 1peobpa3yBaHe Ha IeJIOUNCIeHaTa, IIPOMEHIINBA,
a KbM croiinocT ot Tuna double.

[enouncaennTe TUIIOBE U TUIIOBETE C TLIABAIIA 3aIl€Tast MOTaT Ja CBOOOI-
HO 1a ObJAT CMECBAHU B apPUTMETUIHM OLEPATOPU U OIIEPATOPH 38 IIPUCBOSI-
Bane. [IpaBusnara 3a HesIBHO IIpeoOpa3yBaHe Ha BrpaJeHuTe Tunosere B C U B
C++ ca cxoman. OBLIOTO IPABUIIO €, Y€ KOTaTO € Bb3MOXKHO, aBTOMATUIHOTO
peobpasyBaHe Ha TUIOBE Ce M3BBLPINBa Oe3 3aryda Ha TOIHOCT.

3a cbxkasrenne obade B C 1 B C++ aBTOMATHUYHO C€ U3BBPIIBAT U MIPeod-
pasyBaHus Ha TUIIOBE, KOUTO OYEBMIHO BOAAT JIO 3aryba Ha CTOMHOCTTA Ha
npomMenuBara. Hanpumep:

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

B pexn 2 ce uspbpiusa HesBHO npeobpasysane Ha double xbMm char, koero B
TIOBEYETO CIyvIam O JOBEIO J0 HemebMHUPAHT PE3YJITATH.
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TaxuBa omacHu HesABHU IpeoOpa3yBaHus Ha TUIIOBE OOMKHOBEHO TPsIOBa
na ce n3barsat. IloBedero chbBpeMeHHUM KOMIUJIATOPU Ca B CbHCTOSHUE Ja
JIaBaT MpeLyIpexK IeHNs, KOTaTO CPEIHAT IOI00HO OIacHO MpeobpasyBaHe
Ha THUIIOBE.

2.5.2. fBHO mIpeobpa3yBaHe HA THUIIA

VMa penuiia cuTyalyu, IIpyu KOUTO Ce Hajlara U3PUIHO eIHa IPOMEHIABA
Ja 6be peobpasyBana KbM ApyT Tui. Jla pasrmemame ciaeqamns pparMent:

int a=2;
int b=3;
double d=bv/a;

JlesleHneTo, KOeTo ce U3BBPINBA B pell 3 € IEeJIOUYNCIEHO, PEIYITATHT OT KO-
eTo ce mpucBosiBa Ha npomensmBaTa d. CIieJIOBATEHO CTOMHOCTTA, KOSITO
nojy4dasa npomMensusara d e 1.

Ako uckame neneHuero ia Oble He IEJIOYUCIEHO, & JieJieHe Ha YHCIIa
¢ IUIaBaIlla 3aleras, TO € HeoOXOIMMO sIBHO Ja IpeobpasyBaMe
OIlCpaHUTE, yIaCTBAIIU B JEJICHUETO:

HAKON OT

int a=2;

int b=3;

double d=static _cast <double>(b)/a;
ToraBa pe3yaTarsbT OT AesteneTo B pex 3 e d=1.5.

B C++ 3a sBHO IpeobpasyBaHe ce U310J13Ba onieparopa static  cast. Cun-
TaKCUCHT My € CJICITHUAT:

static_cast <tun>(apryment)

KbJETO THI € TUII'LT, KbM KOWTO TpsAOBa Ja ce mpeobpas3yBa apryMeHTbLT, a
apryMeHT € IPOMEHJINBAaTa KOoATO TpsAbBa na Obie npeobpasysana. Hampn-
Mep:

char a=’a’;

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

B pex 3 npoMmensmBara a or i char ce npeobpasysa kbMm Tun double. B
pejn 4 npomensimBara d or Tun double ce npeobpasysa kbm Tun char.

6
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3. Ykazaresm u macusu. I[Ipenparknu (reference)

3.1. Yka3areu

B C u C++ nma criermajien TUIT IIPOMEHINBY, B KOUTO MOTAT JIa C€ ChXPa-
HABAT ajipecu Ha 00JacTH OT maMeTTa. To3u THUIl IPOMEHJIUBU Cca yKa3ame-
aume. Ako ¢ T 03HAYUM J1aJIeH THII, TO T* 111e ObJie TUI'BT HA YKA3AMEN KoM
T. C apyru gymMu — IPOMEHJIUBUATE OT TUI T* CbIbpKAT aJpec Ha 0OEKT OT
tuna T. Hampumep:

T* ps;
intx pi;
B pen 1 e nedpunupana nmpomeHauBa ps, KOATO € yKa3aTel KbM IIPOMEHTNBU
or tuna T. B pen 2 e medunnpana mpoMeHJInBa pi, KOSITO € yKa3aTeJl KbM
MIPOMEHJIMBH OT Tula int.

3a [1a ce HOJydM aIpechT HA J1a/I€Ha IIPOMEHJINBA Ce M3I0JI3BA yHAPHIA
omeparop &. Hampumep:

int a=42;
intx pa;
pa=&a;

B pen 2 e nedunupana nmpoMeHJNBaTa pa, KOITO € OT THIIA YKA3AMeN KoM
int. B ciensamus pesr 3 Ha pa e IPUCBOEHA CTOWHOCT, KOSITO € aJIpechT Ha
IIPOMEHJIBATa a, T.€. YKa3aTessdT pa e COYM K'bM IIPOMCHIINBATA a.

OcHoBHa oOmeparys, KOATO Ce U3BbPIIBA BbPXY YKA3aTeJuTe, € Ja Ce
[I0JIy4Yu ODEKTHT, KbM KOSTO COYM yKa3aTejsdAT. 3a Ta3u IeJl ce U3I0JI3Ba
yHapHUAT omeparop *. Jla pasriemame ciaemnus GparMent:

int a=42;
int*x pa=&a;
int b=*pa;
*pa+=42;

B pen 3 croitHocTTa Ha MPOMEHIUBATA, KHM KOSITO COYHU pa, ce MIPUCBOsBA Ha,
b, T.e. pe3ysTaThT OT onepanusaTa ¢ b=42. B pen 4 croifnocrTa Ha ITPOMEH-
JIMBaTa, KbM KOATO COUM yKa3aTess pa, ce yBeJudasa ¢ 42, T.e. pPe3yJITaTbT
OT OIlepaIATa €, Y€ CTONHOCTTa HA MPOMEHJIMBATA a Ce € yBeJamdmia ¢ 42.

3.2. IIpenparku (references)

IIpenpamxama (reference) e anreprarusHo uMe Ha obekra. [lopaju Tosa
9eCTO TMPENMpaTKUTe Cce HapwdaT ncegdonumu. 3a majeH Tum T, THIDLT Ha
penparka KbM 0OEKTH OT TO3W THUII ce obo3HadaBa ¢ T&. Hampumep:

7

Preliminary version — 4 Hoemspu 2006 1.

N}

int i=1;
int& r=i;
r=2;

B pen 2 e nedunnpana npenparka KbM npomersmsaTa i. Koraro B pen 3 na
[pernpaTrkaTa I ce MPUCBOSBA HOBA CTOIHOCT, Ta3U ONEPAIA B JIeiCTBUTE-
HOCT Ce U3BBPIINBA C IPOMEHJIMBATA 1, K'bM KOSTO IIPEIpAIa I.

[Tpu nedunuparne Ha TpenpaTKa, TS 38 IbIKATETHO TPAOBA /18 Objie NHU-
uan3npa ¢ 00EKT OT ChOTBeTHUs THIl. Jla pasriename ciaenaust pparMent:

int& ri; //2peuka!
int& r2=10; //zpeuka!

B pen 1 e momycuarta rperika, Thit KaTO JIUICBA WHUIUAJIU3AIMS HA TPET-
paTkara r. B pen 2 nHAIIAIN3AIAATA € HEIIPABUIHA, Thil KATO IMpernpaTKaTa
He € MHULIUAJIU3UPaHa ¢ IPOMEH/IMBA OT TUIa int.

Beanbx gedpunupana npenparkara He MOXKE @ Ce IPEHACOUN K'bM JIPYT
06ekT. TouHO MOpaau Ta3u MPUYIUHA [IPU JAePUHAPAHETO U € 38 bJIXKUTETHO
T Ja ObJle HHUOHAIu3upaHa. B cirenpamust (hparMent:

int i=1;

int& r=i;
int i2=2;
r=i2;

onepaIysaTa, KosATO ce U3II'bJIHABA B PeJl 4 He IIpeHaco4Ba IIpernpaTkara K'bM
12, a IpUCBOABA HOBa CTOMHOCT HAa i.

Bewuku onepanuu, KouTo ce U3BLPIIBAT BbPXY IpenparKaTa, B JIeiCTBU-
TEJIHOCT Ce U3BDLPINBAT BbPXY 00€KTa, KbM KOUTO € HACOUEeHa IPErpaTKaTa.
Taka Hampumep:
int i=0;
int r=i;
r++;
intx p=&r;

B pen 3 onepanusita ce n3BbPIIBa BbPXY IPOMEH/INBATA 1 U TS CE YBEJINIaBa
¢ equHUIA. B3uMaHeTo Ha a/Ipec OT IPENnpaTKa B pen 3 BCBITHOCT BOJU 0
B3UMaHETO Ha aJipeca Ha IPOMEHJINBATA i.

[IpenpaTkure Hail-uecTo ce M3MOA3BAT KATO (DOPMAJHH APryMEHTU Ha
dbyHKIMKM B ciydail, de GyHKIUATA TpIOBa Ja € B CbCTOsTHUE J[a IPOMEHs
cToifHOCTTa Ha Tpemajienust obekT. Hampumep:

void plus2(int& v) {

8
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2

3

6

1

4

v+=2;

3

5 int x=1;

plus2(x);

OyukiuaTa, gedunnpana B pes 1 nMa 3a apryMeHT mpenparka. ToBa o3Ha-
4yaBa, 4Ye IpU IIpejlaBaHe Ha JefCTBUTE/IHUsI apIyMEHT 1€ Ce Ch3Jajle Ipell-
paTKa KbM HEro, U B TsJIOTO Ha (DYHKIHUsTA Ie ce pabOTU C Ipernparka
KbM JeficTBuTenHns apryMent. CreJoBaTe/IHO CJIeJl U3IIbIHEHNETO Ha pel
6, cToifHOCTTa Ha TMPOMEHINBATA X Ie Obae 3.

3.3. Macusu
3.3.1. ledunupane Ha MacuBU

MacuBuTe ca MPOW3BOIHU THUIIOBE, KOUTO IPEJICTAB/ISIBAT KOJIEKIIAST OT
CTOWHOCTH C €IHAaKbB THI. 3a JajeH Tun T, TunbT T[size] mnpemcraBisiBa
TUII'BT Macug om stze eaemenma om muna T. Hampumep:

T tarray[10];
int iarray[42];

B pen 1 e nedpunupan macus ot 10 elemenTta ot Tuna T. B pen 2 e necdunupan
MacuB OT 42 eJeMeHTa OT Tuma int.

N3zpasbr size, KOWTO ompejesss pa3mMepa Ha MacuBa, TpsOBa ja Objie
KOHCTaHTEH u3pa3. KjieMeHTHTe Ha MaCUBa Ce MHJEKCHpaT ¢ Jucjara oT 0
1o size-1. Hampumep:

int iarr[42];
iarr [0]=1;
iarr[41]=42;

iarr [42]=43; // zpeuka!

Wnjekebr Ha IbPBUAT €JIEMEHT Ha MacuBa iarr e Hysa (BUXK pej 2), HHIEeK-
CbT Ha nocJIe(Hust 42-pu ejleMeHT Ha MacuBa e 41 (Buk peg 3). Vsnonssanero
Ha pasMepa Ha MacHBa KaTo WHIEKC e rperika (Bux pex 4).

Muoromepuurte MmacuBu B C u C++ ce nedpuHUPAT KATO MACUBU OT MaCUBH.
Hamnpumep, ako e HeOOX0/ UM JBYMEPEH MACUB, TO JEKIapalisiTa € e/ IHaTa:

int d2[5][10];

9
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3.3.2. Inunuanun3aiiuss Ha MacuB

Hauajinure croiinocTu Ha ejleMeHTHATE Ha, Ja/ieH MacCuB, MoraT Jla Ce IIPpUcC-
BOAT KaTO C€ U3I0JI3Ba CIIMCHbK OT CTOMHOCTH.

int iarr[4]={0,1,2,3};
char carr[6]={’H’,’e?,?1?,°1°,%0,°\0%};

KoraTo ce M3I0/13Ba MHUITHAIN3AINS Ha, €JIEMEHTHTE Ha MACHBA, TO Pa3-
MepPbT Ha MacuBa MOXKe Jla ce IPOoIycHe. B TakbB cilydail pa3sMepbr Ha Ma-

CHBa, ce ompesiesis OT Oposi HA €JIeMEHTUTE B MHHUIMAJIU3UPAIIUS CIUCDHK.
Hampumep:

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

char ac[]={’a’,’b’,’c’};

Hedbunupanust B peji 1 macup uma 4 ejieMeHTa, a J1eUHUPAHUIT B pejl 2 —
3 ejleMeHTa.

Ob6bpHeTe BHUMaHME, Y€ KOTATO pa3MepbhT Ha MachBa € YKa3aH SBHO,
MHATMATA3UPAHETO Ha MACUBA ChC CIUCHK, ChIbPKAI TOBEUEe eJIeMEHTH €
I'peIKa.

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

AKo B cnmcbKa 3a WHUIMUAJIA3AINS Ha MACUBa OpoAT Ha eJIeMEHTUTE €
MO-MaJIbK OT pa3Mepa Ha MacHUBa, TO Ha HENHUIINAJIN3NPAHUTE €JIEeMEHTH Ce
[IPUCBOSIBA CTOMHOCT 110 Toapaszbupane. CiieqHaTa MHUIAATAZAIIS

int v[4]={1,2};
€ eKBHUBAJIEHTHA HA

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

3.3.3. YkazarTeyu U1 MacuBU

VkazarejuTe U MACUBHUTE Ca TsICHO CBbp3aHu. VIMeTo Ha MacuBa MOXKe
Jda Ce M3IOJI3Ba KaTO yKa3aTeJ, COYeIl KbM II'bPBUAT €JIEMEHT Ha MacCHuBa.
Hexka pasriegame ciaemqaunst dparMeHT:

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

int* begin=&v[0];
int*x end=&v[4];
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vi[TTTT
begin end

@ur. 1. Ykasareau 1 MacuBu

B pen 1 e medpunupan MacupBbT v, KOWTO MMa deTupu eneMenta. Vmero Ha
MacHBa v MOXKE JIa Ce Pa3TyIeXk/Ia KaTo yKa3aTel, COYel] HAYaaoTo (I'bpBust
€JIEMEHT) Ha MacHBa, T.e. JiebuHUPaHUsI B pejl 2 yKa3aTesl p COUU K'bM IIbPBUsI
eJIeMEHT Ha MacuBa V. AJpechbT Ha II'bPBHs €JIEMEHT Ha MaCcHBa MOXKE Ja
ObJle TIOJIyUeH U KaTO Ce M3I0JI3BA YHAPHUS OIEepaTOp & MO CJeIHns HAYWH
— &v[0] (Bux pex 3).

3.4. ApurMeTuka c ykazaTeJiu

Koraro miesounciien n3pa3 ce 100aBU K'bM WM H3BAJIN OT YKa3aTes, pe-
ZYATATHT € yKazaTesl OT ChIUd TUIL. AKO yKa3aTe/siT COYd KbM €JIeMEHT Ha
MACUB U MACHUBBT € JIOCTATBIHO TOJISAM, TO Pe3yaTaThbT Hie Oblle yKasare
K'bM €JIEMEHT OT ChINUsI MACUB, OTMECTEH ChC ChOTBETHUS Opoii eementu. C
JIDYTH JIyMHU, KO YKA3aTeJsIT ptT COYM K'bM i-THs €JIeMEHT Ha JIQJIeH MaCuB,
a n e M0 YUCJI0, TO U3Pa3bT ptr+n Iie coun KbM (i + n)-THs eJeMeHT Ha
MacuBa, a ptr-n me couu KbM (i — n)-TUs eJeMeHT, B CIydail, ue Takuba
€JIEMEHTH ChIIECTBYBAT.

Hedununusara Ha e3nka rapaHTupa, 9e CTORHOCTTa Ha yKa3aTes, HACO-
YeH C eJIHO CJIE/]] IOCIeTHIUST €JIEMEHT Ha MACUBa € CMUCJIeHa. AKO yKa3aTessaT
P COUM K'bM TIOCTIEJIHUsI €JIEMEHT Ha jJajieH Macus (Bux dur. 3), To (p+1) e
yKazares HACOUYEH € €JIHO CJIeJ MOCJICIHUs eJIEMEHT Ha MacuBa. AKO yKasa-
TEeJIAT q COYM C €IHO CJIE]] IIOCIIC/IHUSL eJIeMEHT Ha MacuBa (BUK OTHOBO (DU
3), 10 (q-1) co4YM K'bM IOC/IEHHS €JIEMEHT Ha MaCHBa.

Tpsabsa ma ce oTbemeku, Ue pe3yaTaTbT OT ONEPAIUUTE CHOUpPAHEe U W3-
BazKJlaHe Ha YKa3aTes C 5710 YUCIIO0 € JI00pe jiebuHrpal caMo KoraTo U yKa-
3aTeJIAT U PE3YITATHT OT ONEPAIUATa Ca HACOUYEHH K'bM €JIEMEHTH Ha, €JINH
U CBII MACUB WJIM C €J[HO CJIEJ] TOCTIE/[HIs eJIEMEeHT Ha MacuBa. Hampuwmep:

int v[10];

11
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Qur. 2. ApurMeTrKa C yKazarejan: cbOMpaHe U N3BaKIaHE HA I[SJI0 TUCJO U
yKazaTes

n
A

4 N A\
o0 o o0 0o
/\/ IL
ptr b q
Qur. 3. ApurMernka ¢ yKazaTe/In: yKa3are/ HACOUEH C €HO CJIE]] [IOCIeIHUSI
eJIEMEHT Ha MaCHUuBa

int*x pl=v+11;
int*x p2=v+12;
4 int*x p3=v-1;

Omnepanusita B pef, 2 € KOPEKTHA, Thil KATO Pe3y/ITaThT Iie Oble yKasares
HACOYEH C €JIHO CJIeJI MIOCJIeIHUS eJIEMEHT Ha MacuBa v. Pe3yararsr oT ore-
panuure B pex 3 u 4 He e mebuHUpaH.

N3BazkganeTo Ha €JIMH yKa3aTes OT JAPYyT yKazaTes e JedUHUPAHO CaMO
B CJIyd4aii, Je JiBaTa yKa3aTess COYaT K'bM eJIEMEHTH HA €VH U CbIIl MACHUB.
Pesysrarbr oT M3BaXKjaHETO Ha JBa yKa3aTeslsd € paBeH Ha Oposi eJIeMEHTH
Ha MACUBAa, PA3MOJIOKEHN MEXKJIy yKazarejnTe. AKO yKa3aTeadaT p COYH K'bM
i-THsl ejleMeHT OT MacuBa (BmK ¢bur 4), a ykazaresusT q COYH KbM j-THs
eJIEMEHT, TO Pa3/nKaTa MeXK/Iy nBara ykazarenas (gq-p) e Obje paBHa HA
j — i = n. Pesyararbr OoT M3BaXKIAHETO Ha JIBATA yKa3aTess € TUCIO CbC
3HAK, T.e. pe3yaTarsT or (p-q) e i —j = —n.

12
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Qur. 4. ApurMeTnKa ¢ yKa3aTesr: N3BaXKaHe Ha yKa3aTesn

Jla pazriename ciemaus (pparMeHT:

int vi[10], v2[10];
int i1=&v1[5]-&v1[3];
int i2=&v1[5]-&v2[3];// pesyamamsm ne e depurupar

B pesynrar na oneparnusta B peji 2 mpoMeHIuBaTa il mosrydaBa CTOMHOCT 2.
Omneparusita B pej; 3 He e nedUHUPAH, Thil KATO JBaTa yKa3aTess HE codaT
KbM €JIEMEHTHU Ha €JIUH U C'bIT, MACUB.

4. OyHKIIUN

Besika mporpama ma C wim C++ mMma geduHUpaHa MOHE eqHa (DyHKITHT
— main-pyaknusa. Benaku mporpamu, ¢ U3KIIOYEHNE Ha Hali-TPUBUAIHATE,
nedunupar gonbaaure s GyHkuun. OyHKIUATE CIIyKaT 3a IPYHUPAHE Ha
YeCTO M3II0JI3BAH KOJ, KATO IIO3BOJISBAT TPYHUPAHUS KOI Ja Ce U3II0JI3BaT
JIECHO U MHOTI'OKPATHO.

4.1. dexkmapupaHe Ha DYyHKIUSA

IIpenu na 6b1e n3nor3Bana egna GyHKIU, T TPIOBa Ja ObJ1e JeKIapu-
pana. /leknapaiusita Ka3Ba Ha KOMIIMJIATOPA KAKBO € UMETO Ha, (PYHKIUITA,
KaK'bB € TUII'BT Ha Pe3y/TaTa, BPBIAH OT (DYHKINATA U KAKBU Ca ITapaMeT-
pure Ha QpyHKIEATa. Ma nBa HadmHa Ja ce JeKaapupa eaHa (OyHKITIST:

e Jla ce nedunnpa 1sarta QYHKINS Tpean 18 Obae N3M0I3BaHA.

o Jla ce nedunupa nmpororuma Ha MYHKIHUATA, KOWTO JaBa HA KOMIUIA-
TOpa HeOoOXOoAUMAaTa UHMOPMAIIHS.

13
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Jledunupanero Ha TPOTOTHUIA Ha eaHA DYHKIMT UMa CJICTHUS CHHTAK-
cuc:
TMN Ha uMe Ha apryMeHTu Ha

Cnetaust npuMep CbIbpPrKa IPOTOTUIIATE HA HAKOJKO (DYHKIIUN:

1 double distance (double x1, double y1,
2 double x2, double y2);
3 double area(double r);

B pen 1 e nedunupan mporoturrbT Ha (GyHKIUS ¢ nMme distance, KosgTO
Bpbiia pesyarar or tuil double u nma yerupu napamerspa or Tuna double.
B pen 3 e pedunupan nporoTuirbT Ha (BYHKIHUS ¢ UME area, KOsSTO BPbIIA
pesyarar ot Tun double u uma equn mapamersp or Tun double.

4.2. Jledunupane Ha PYyHKIIUHN

Hedunuruara na eana GyHKIUA UM CJICTHUS CUHTAKCUC:
TMM Ha
pesynTaTta

nMe Ha ApPryMeHTU Ha

dyHKLMATE dyHKUMATA

TANO Ha
dyHKUNATY,
B cremgausa dparment e nepurupana GyHKIINA, KOITO U3UACIIBA TLIOII-
Ta HA OKPBXKHOCT, aKO € J[aJIeH PAaJANyChT HA OKPDHKHOCTTA.

1 const double PI=3.141592653589793;

3 double area(double r) {
4 return PIx*xr*r;

ot
w
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PanunychT Ha OKPBIKHOCTTA Ce Mpe/iaBa KaTo rnmapaMerbp Ha dyHknusaTa. B
TSJIOTO Ha (DYHKIUATA C€ U3BBLPIIBAT UIUUCICHUATA U IJIOMITA HA OKPbHIK-
HOCTTa C€ BPBIINA KATO PE3YIATAT OT (PYyHKITHATA.

Jla pazriename orie eJuH npuMep. Heka ca f1a/1enn JiBe TOUKHM B paBHUHA-
Ta, — p1 u p2. Heka B 1ajieHa jekapToBa KOOPIMHATHA CUCTEMAa KOODIMHATATE

Y

@ur. 5. Pazcrosane Mex/ 1y JiBe TOYKU B PABHUHATA

Ha TouKaTa p1 ca (T, Y1), & KOOPJAMHATUTE Ha TOUKaTa po ca (T2, y2). Torasa,
Pa3CTOSTHUETO MEXKJLy JBETe€ TOYKM MOXKe JIa Ce M3UUCIU KaTO Ce M3IO0JI3Ba
reopemara ua [Turarop (Bxk. dur. 5):

d= \/(552 —x1)? + (y2 — y1)*

B ciegpamust dparment e jedunupana QyHKIMs, KOATO U39UCTISIBA PA3CTO-
AHMETO MEXKJIy JIBe TOYKM B DaBHUHATA.

#include <cmath>
using namespace std;

double distance (double x1, double y1,
double x2, double y2) {
double dx=x2-x1;
double dy=y2-y1;
return sqrt (dx*dx+dy*dy) ;
}

Karo mapamerpu Ha QyHKIUSATA ce TIPEIaBAT KOOPJAUHATUTE HA TOUKUTE
B paBHHHaTa. KaTo pe3yarar or pyHKIUATA ce BPBINA PA3CTOTHUETO MEXKTY
TOYKHUTE. 3a HAMUDAHE Ha PA3CTOSHUETO B Pell 8 ce MU3M0I3Ba (DYHKIUSITA,
SQrt, KOSTO M3YUCIsABA KOPEH KBajpareH. Tasu GyHKINs e JeKapupana B

3aryiaBHUsT Qaityi <cmath>, KOWTO € JacT OT CTaH apTHATA 6ubimorekal .

!'Bewnuku Tunose n dbyHxunn, gedpHIPAHA B CTAaHIAPTHATS GHOIHOTEKA ce HAMUPAT B
IPOCTPAHCTBOTO OT NMeHa std. 3a Jja ce BKJIFOYN TOBA IPOCTPAHCTBO OT MMEHA Ce U3II0JI3Ba
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4.3. IIpenaBane Ha apryMeHTH

B C mapamerpure Ha HpyHKIEATA ce IpegaBaT o croinoct. C apyru ayMu
— IIpU U3BUKBaHE Ha JaJieHa (DYHKIINs, apaMeTpUuTe, KOUTO Ce IpeIaBaT ce
KOIMIpaT U B TSJIOTO Ha (PyHKIUATA Ce U3MOI3BaT KonuaTa. Heka pasriemame
CJIeTHUS TPUMED:

void plus2(int x) {
xX+=2;

}

int main() {
int counter=0;
plus2(counter) ;

}

Toit kaTo mapamerpuTe Ha (QYHKIUUTE Ce MpeIaBaT 10 CTOWHOCT, omepa-
T B pell 2 ce M3BDLPINBA BbPXY KOIUE Ha TpemajeHara croitHoct. Tosa
O3HavaBa, Ue M3BUKBAHETO Ha PyHKIUATA plus2 B pes 6 HsAMA J1a J0BeJE 10
MIPOMSsIHA Ha CTOWHOCTTA Ha IIPOMEHJIMBaTa counter.

AKo e HeobxomuMO (DYHKIUSITA Ja MPOMEHSI CTONHOCTTa Ha apryMEHTHTE
CH, TO MOXKE JIa Ce M3I0JI3BAT yKa3aTe/ln, T.e. KATO MapaMeTpy Ha (PYHKIUATA,
ce TIpeJlaBaT He caMuTe IMPOMEHINBH, a yKa3arean KbM Tax. Jla pasriemame
cieiHus (PparMent:

void plus2(int* px) {
*px+=2;

}

int main() {
int counter=0;
plus2 (&counter) ;

}

CwriacHo jedunuiusita Ha GyHKnusita plus2 B pesn 1 Karo mapaMersp ce
npejasa ykasarea KbM int. B Tsayioro Ha dyHknusaTa, B pej 2, onepanusara
ce U3BBPIIBA BbpPXY 00€KTa, KbM KONTO COYHN MPEIAIeHUSAT yKa3aTel. 1oBa
o3HavaBa, 4e Koraro B pex 6 ce n3Bnka GyHKIuATa plus2 m KaTo mapame-
TbD ce IIpeja/ie yKasaTe/ KbM IIPOMeH/InBaTa counter, Ipu U3II'bJIHEHUE Ha
dyHKIUATA, TIe ce TPOMEHN CTONHOCTTA Ha MPOMEHIUBATA KbM KOSTO COYH
yKas3aTeJIdAT, T.€. IIPOMEHINBaTa counter.

KOHCTPYKIUsATa using namespace std; (Bx. pex 2). [lopede 3a mpoCcTpaHCTBOTO OT MMEHA
BUK B pasaen 7
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B esuka C T0o31 110X0/1 € €IMHCTBEHUSIT, KOUTO MO3BOJISIBA e/THa (DYHKITUS
Jla TpOMeHsI napamerpure cu. B C++ nMa ejiHa JOI'bJIHUTETHA Bb3MOXKHOCT
— apryMeHTuTe Ha QyHKIUSITA [1a Ce IPEJIaBaT He 110 CTOMHOCT, & KaTO MPEIl-
parku. [a pasriegame cieans pparMenT:

void plus2(int& x) {
xX+=2;

}

int main() {
int counter=0;
plus2(counter) ;

3

[Ipu nedbunnnusara na byHknuaTa plus2 B peq 1 e yKazaHo, Ue IapaMeTb-
pBT X Ha (PyHKIOUsITA Ce IpellaBa Karo rnpenparka. 1ToBa o3HadaBa, ye Kora-
TO B pell 6 DyHKIMATA ce M3BUKBA C IEHCTBUTEEH apIyMEHT IIPOMEHJINBATA
counter, B TsJIOTO Ha DYHKIHATA CE IIPEIABA IPENPATKA K'bM [IPOMEHIIBATA
counter. Onepanuure B TII0TO HA PYHKIUITA C€ U3BBLPINBAT BbPXY MPET-
paTKaTa KbM JIEUCTBUTEJHNS apr'yMEHT, KOETO O3Ha4daBa, 4e IPU IIPOMSIHA
Ha QopMasHUsT apryMeHT B pef| 2, Ce IPOMEHs IPEAIeHIs IefiCTBUTEIeH
apryMeHT Ha (QyHKIUSTa — IPOMEH/IMBATa counter.

4.4. Ilpenedunupane (overloading) na dyHkuuu

B C++ e momycTtuMo B ejiHa U ChIla MPOrpaMa Jia ce U3I0JI3BaT HSKOJIKO
byHKIMY, KOUTO UMAT PA3JUYHU apryMeHTH, HO eIHO 1 CbIno ume. Koraro
ce W3I0JI3Ba €JHO U ChINO UMe 3a JedUHUpaHe Ha HAKOJKO (DYHKIMH Ce
roBODH 3a npededunupare Ha GyHKIAL.

Heka pasrnemame ciemmara curyarua. Tpsosa ga ce medunnpa GyHK-
Hst, KOSITO ChOMpa JiBe 9nc/ia u Bpbia pesyarara. Ta3u dyHkims TpsoBa 1a
MOZKe JIa Ce U3II0JI3Ba, KAKTO C apryMeHTH OT Tulla int, Taka U ¢ apryMeHTH
ot tuna double. Ja pasriename cienaus gpparMent:

int add(int x, int y) {
return x+y;

}
double add(double x, double y) {

2B juTepaTypara Ha GHIrapCKU €3UK HSIMa €[UHHA TEPMUHOJIOIHS 33 0003HAUABAHE HA
TOBa CBOWCTBO Ha C++. [Ipyru uecro usnos3BaHu TEpMUHU 3a 0003HAUYaBaHe Ha npenedu-
HupaHeTo Ha GyHKwH (function overloading) ca: gyrrxyuu ¢ MHo20 UMeEHA, NPENOKPUBAHE
Ha Pyrkyuu. Bee mak, KaTo ye i Hall-4ecTo ce M3IoJ3Ba npedeuHupare Ha GyHKUUU.
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5

6

return x+y;

T

int main() {
int a=1,b=2;
double x=1.0,y=2.0;

int si=add(a,b);
double sd=add(x,y);
return 0;

}

IIpu usnoszBanero Ha dyHKIUS ¢ nMe add KOMIIIATOPBT MIPEIEHsIBA KOst
TOYHO Aedununusd Ha QYHKIUATA TPAOBa 1a U3M0JI3BA KATO ThPCH ChBIA/Ie-
Hre Ha TUIMOBETE Ha JACHCTBUTESIHUTE apryMEHTH C TUIIOBETE OT JehpUHUIN-
sita Ha GyHKIusTa. Tbit kKato B pex 11 dynknusTa add ce u3BUKBa C 11
apryMeHTH, KOMINJIATOPBT Ile U3nos3Ba fAedbunniusra ot pen 1. B pex 12
e ce U3MO0JI3Ba AeUHUIUATA OT Pel 4, Thil KATO apryMEHTHTE Ca OT THUIIA

double.

4.5. ApryMeHTH nmo nojipa3dupane

[Ipu nedunupane va gyukiun B C++ Ha apamMeTpuTe Ha MYHKIUATA MO-
raT Jia ce 3aJiaBaT CTOWHOCTHU 110 mojpasbupane. Heka pasriiegame ciemnara
PyHKIHST:

void increment (int& count, int step) {
count+=step;
+
int main() {
int c=10;
increment (c,1);
increment (c,10);
/...
return 0;

}

OyHKIHUATa increment nMa 1Ba apryMmenTta. [IbpBuAT apryMeHT ce mpemaBa
Kato mpemnparka. [Ipu m3BmkBane Ha (QyHKIHATA CTONHOCTTa HA MHPBUAT
apryMeHT ce yBeJndaBa ChC CTONHOCTTA, TpeIaieHa KATO BTOPU apryMenT. B
MpeJICTaBEHNs TPUMeED, TIPU U3BUKBaHE Ha (DYyHKIUTA B Pel 6 TPOMEHINBATA
C ce yBelMvaBa ¢ eJMHUIA U cTaBa paBHa Ha 11; B pen 7 ce yBemdaBa ¢ 1€CET
U cTaBa paBHa Ha 21.
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10

Jla npuemem, Ue Hail-tuecTo Ta3u GYHKIHUS ITe CE BUKA C BTOPU apryMEHT
paBen Ha 1. ToraBa nedununiuaTa Ha OYHKIMATa MOXKE JIa Ce TTPOMEHU 10
CJIe/IHUS HAYUH:

void increment (int& count, int step=1) {
count+=step;
}
int main() {
int c=10;
increment (c) ;
increment (c,10) ;
/7. ..
return 0;

}

O0bpHeTe BHUMaHME, Y€ B pejl 1 HAa BTOPHUsS apryMeHT Ha (DYHKIUsITA € 3a-
JlaJieHa CTOfHOCT 10 nojapa3bupane, pasua Ha 1. Toa mossossiBa dyHKIW-
siTa J1a Ceé BUKA KATO Ce MPOIYCKAT apryMEeHTHTE, KOUTO MMAT CTOWHOCT IO
mosipa3bupane — BuK pen 6. B TakbB ciydail croifHOCTTa Ha MPOITYCHATHS
apryMenT e Objie paBHa Ha CTOWHOCTTA IO ToApa3bupaHe.

5. CTpyKTypn

5.1. ledunHupane Ha CTPYKTypu

Cmpyxmypama IPeICTaBIsIBa CHbBKYIHOCT OT €/{Ha HJIN II0BEYe IPOMEH-
JINBH, KOUTO MOTAT Ja OT pasjuduu tunoBe. Jledununusra Ha CTPyKTypa
UMa CJIeJIHUSI CUHTAKCUC:

e 3arjiaBHa 4YacT, KOSITO Ceé ChbCTOM OT KJIIYoBaTa Ayma struct mocselr-
BaHa OT UMETO Ha CTPYKTypaTa.

e Taj10, B KOETO Ce ONMCBAT WIEHOBETE Ha CTPYKTypara. Tsa10To Ha je-
buHUIIATA € OTPajeHo OT (BUTYPHU CKOOW U 3a06AHCUMEAHO TPIOBA

[
a ObJe IIoC/IeIBaHO OT TOYKa U 3ameras ‘; .

TANO0 Ha
CTPYKTypaTa

3arnasHa
yacTt

B cnenpamus dparment e neduHnpana CTpyKTypaTa person:
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struct person {
charx name;
int age;

}s

Wnesita Ha Tasu CTPYKTypa € Ja ChIbpKa JaHHA 33 XOpa, HeOOXOIUMU 3a
paborara Ha Iporpama, KosTo UMa Hy2KJa OT UMETO U Bb3PACTTa Ha JOBEKA.
[Mopagu ToBa cTpyKTypara e jgeduHupaHa C JBa IeHA — 9UJEH name OT
Tura charx, KoiTo ChbpKa UMETO W WIEeH age OT THUIa age, KONTO IbpiKu
Bb3pacTTa.

Cuten necpbuHUpaHETO UMETO HA CTPYKTYpPATa Ce IPEBPbINA B MMe Ha, THII
U MOXKe JIa ce M3I0J13Ba 3a JdedUHupaHe Ha IpOMeHInBu. B cieBamus dpar-
MeHT e fedrHIpana MIPOMEH/INBA PErson OT THUIIa Ha AedUHIpAHATA O-TOPe

CTPYKTypa person’:

person somebody ;

[Ipu nedunrpanero Ha IPOMEHINBA OT THUIIA HA JepUHIPAHA CTPYKTYPA,
TS MOXKE J[a Ce MHHUINAIN3UPA. 3a [eaTa Cje/l JeDUHANNATA Ha TPOMEHIIH-
BaTa TpsbBa /a ce MOCTaBU CIUCHK C MHUTNATU3ATOPH, KOUTO ChOTBETCTBAT
Ha WIEHOBeTe Ha CTPYKTypara. Hampumep, ako uckame Jia HHUITTAJIA3APAME
MIPOMEHJ/IMBA OT THUIA Person, TO CIUCHKBHT OT MHUIMAIU3ATOPH TPIOBa Ja
CbJIbP2Ka I'bPBO CTOMHOCT 3a II'bPBUS 4YJIEH Ha CTPYKTypaTa, T.€. 3a UMETO,
a cJieJ TOBa CTOMHOCT 3a BTOPUS YWIEH Ha CTPYKTypara, T.e. 32 Bb3PacTTa:

person anybody={"pesho",18};

B nmpeacraBeHust nIpuMep WIEHBT name Ha IPOMEH/IHBaTa anybody mosrydasa
HaJaJHa CTOUHOCT "pesho", a 4wiIeHBT age — cToiiHOCT 18.

JocTBIbT 70 eleMeHTHTe Ha CTPYKTypaTa ce OCBINEeCTBABA C HM3IMOJI3-
BaHETO Ha olleparopa ".— olleparop 3a JOCTbII JI0 WieH. To3u oneparop
CBBP3Ba MMETO Ha CTPYKTypaTa ¢ UMeTO Ha uieHa. Hanpumep:

person somebody ;
somebody .name="ivan";
somebody .age=16;

306bpuere BHEManue, Ue B C 3a 1a ce gedbuHIpa IPOMEHIIMBA KOSTO € OT THIIa, Ha, f1edu-
HUpaHaTa CTPYKTypa TpsOBa Ia ce U3I0/I3Ba KOHCTpyKnuATa struct person somebody;
Ta3u KOHCTPyKIMs € BajaugHa u C++.
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2

3

5.2. IlpumMmepu 3a U3mnoJi3BaHe HA CTPYKTYpPHU
5.2.1. Touka B paBHHHATA

Heka medunmpame cTpyKTypa, KOoATO M300pa3siBa TOYKa B PABHUHATA,
KaTO U3M0JI3Ba HeHUTE JieKapToBu KoopauHatu (BxK. dur. 6). Crpykrypara

| X X

@ur. 6. JlekapToBU KOOPIUMHATH Ha TOYKA B PaBHUHATA

MO2Ke J1a 6’]),3‘6 ,ZLerI/IHI/IpaHa 110 cjleJHHs Had9MH:

struct point {
double x;
double y;
15
Heka cera nedunnpame HIKOJIKO DYHKIIUN, KOUTO U3IIOI3BAT Ta3W CTPYK-
typa. [IbpBara dyrKnus, KosaTo 1mIe pasriegame € MYHKIUS, KOITO H3IUC-
JIsIBAa PA3CTOSHUETO MEXKIY J[BE TOYKH B DABHUHATA KAaTO M30s3Ba [luraro-
poBata Teopema (Bxk. dur. 7). Hedbununusara na GyHKIusATa € IpecraBeHa

Y

Qur. 7. PazcTosane MexK1y JIBe TOUKH B PABHUHATA

B caeauus pparMent?:

4Cpasuere raxa meduHEpaHaTa dbyuknusa distance ¢ gedununmATa HA CbIATa OYH-
KIUs B pas3jest 4.2.
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¢ #include <cmath>
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using namespace std;

double distance (point pl, point p2) {
double dx=pl.x-p2.x;
double dy=pl.y-p2.y;
return sqrt (dx*xdx+dy*dy) ;

}

Heka pasriejame olle JBe olepalii, KOUTO YECTO ce M3IIbJIHSABAT Bbp-
Xy TOYKHM B paBHUHATa — OllepalluuTe chOupate n u3BazkjaHe. AKo mMame
JIBE TOUKH pP1 U P2 B PABHUHATA C JEKapTOBU KoopauHatu (x1,y1) u (T2, y2)
CBOTBETHO, TO CyMa Ha TOYKHTEe pi + pg Ce Hapuda TOYKa OT PaBHUHATA
P = (X,Y), 4uuTo KOOpDIMHATH CE€ U3IMCJABAT 110 CJACIHUS HAUUH:

X=x1+z Y =y +yo (1)
OyHKIHATA, PEATU3UPAINA Ta3W OIepaIus, MoxKe J1a ce jgeduHupa Mo Cae-
HUYA HAYUH:

point add(point pl, point p2) {
point result={pl.x+p2.x, pl.y+p2.y};
return result;

Amnamornano ce medpuHUpPa M3BAXKJIAHETO HA TOYKM OT paBHMHATA. Pas-
JMKaTa Ha JiBe TOYKH B paBHUHATA p; — Py € orHOBO Touka P = (X,Y),
YUUTO KOOPJUHATHU CE U3UUCIIABAT IO CJICJHUS HAUNH:

X =z -z Y =y1 —yo. (2)
Jedunumnusra Ha QYHKIUSTA, KOSITO PEAJTU3NPa OMEPAIIATa N3BaKIaHe HA
TOYKH OT PABHUHATA, € IPEJICTaBEHa B CJIEIHNUS (DPArMEHT:

point sub(point pl, point p2) {
point result={pl.x-p2.x, pl.y-p2.y};
return result;

5.2.2. IIpaBObI'bJIHUK B pPaBHUHATA

Heka pasriemame mpaBobI'bJIHUK B PABHUHATA, YUUTO CTPAHH CA YCIIO-
pPeIHN Ha KOODAMHATHATE OCH. 3a OIPEIEISTHETO HA TAKDHB IIPABOBILJIHUAK
€ HaII'bJIHO JOCTATBHIHO J1a Ce YKarKaT JBa CPEILYIOJI0KHU HeTOBH BbpXa —
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ur

bl
| X

@ur. 8. IIpaBOBIbJIIHUK ChC CTPAHHU YCIOPEIHN HA KOOPIUHATHUTE OCH

Hanpumep posaust JsB (bl — bottom left) u ropaust gecen (ur — upper right).
Hedununusra Ha CTPYKTypaTa rect, KOsiTO OIUCBA TAKUBA IIPABObI'bITHUIH,
€ IpeJIcTaBeHa B CJIeHUsT (PparMeHT:

struct rect {
point bl;
point ur;

};

OO0bpHeTe BHUMAHUE, 9€ KATO WICHOBE HA CTPYKTypara rect ce M3I0J3BaT
[IPOMEHJINBH, YUHATO THII € JepuHIpaHaTa M0-rope CTPYKTypa point.

Heka pasriresiame HAKOIKO (QyHKINU, KOUTO PAbOTAT CHC CTPYKTYDPUTE
rect u point. IIbpso, Heka nedunnpame dbyukims cononical_rect, 1es-
Ta, Ha KOSATO € J]a BbpHE MPABOBI'LIHUAK, B KOUTO TJIEHOBETE MMa KOPEKTHH
CTONHOCTH — X-KOODJMHATATA HA JIOJTHUS JISB bI'bJ TPIOBA 1A € Mo-MaJjKa
OT Z-KOODJMHATATA HA TOPHUS JIECEH BI'bJI; Y-KOODIUMHATATA Ha JOJIHUS JISIB
BI'bJI TPsiOBaA /14 € IMO-MaJIKa OT Y-KOODJMHATA HA TOPHHSs JeceH bI'bi. DyH-
KIusaTa cononical_rect obe3revdaBa ClIa3BAHETO HA TOBA U3UCKBAHE.

inline double min(double x, double y) {
return x<y?x:y;

}

inline double max(double x, double y) {
return x>y?x:y;

}

rect canonical_rect(rect r) {
point bl={min(r.bl.x,r.ur.x),min(r.bl.y,r.ur.y)};
point ur={max(r.bl.x,r.ur.x),max(r.bl.y,r.ur.y)};
rect result={bl,ur};
return result;
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O6mbpuere BHUManUE, Ye GyHKIUATE Min 1 max ca gedunupanu kato inline
dyHKINA.

Heka pasrienamve ome efaa dyHKIWs, KOATO PabOTH ChC CTPYKTYPUTE
rect u point — dyHukImaATa contains. Tasu dbyHKIWA M0y IaBa KaTO apry-
MEHTHU IIPaBOBI'b/JIHUK I U TOYKa P U IPOBEPsBa JaJi TOYKaTa p Ce HaMupa
B IPABOBI'bJIHUKA T. AKO TOUKaTa Ce HAMHUPA B IPABOBIbJIHUKA, (DYHKIUITA
BpbIIA CTOWHOCT true, nuade — Bpbina false.

bool contains(rect r, point p) {
return p.x>=r.bl.x && p.x<=r.ur.x
& p.y>=r.bl.y && p.y <= r.ur.y;

6. Kitacose

B ezuka C++ nma HIKOJIKO HavMHA 33 AedUHUPAHE HA TUITOBE OT MOTPEOH-
Tesis. EHaTa Bb3MOXKHOCT € Jla ce M3II0I3BAT PAa3IVIEJAHUTE BeUe CTPYKTYPHU
struct. JIpyrata Bb3MOXKHOCT € J]a Ce M3I0JI3BAT KJIACOBE.

Mexanu3mbT Ha KjacoBere B C++ pasmosiara ¢ W3KJIIOUUTESHO OoraTu
BB3MOXKHOCTH, KOETO MO3BOJIsIBA eDUHUPAHUTE OT MOTPEOUTENS TUIIOBE A
O'bJIAT TOYHO TOJKOBA MOIIHI U U3PA3UTEJIHU, KOJKOTO U BIPAJICHUTE B €3UKA,
THIIOBE.

6.1. dedunuiiusa Ha KJjac

Hedununiusra na kiaac B e3uka C++ ce CbCTOU OT JIBE YaCTH — 3G2A46HA
Yacm m Mmano. 362Aa6HAMA YACM HA KAGCG CE ChCTOU OT KJIIOYOBATa JIyMa
class, nocnensana ot umero Ha Kiaca. TAA0MO HA KAGCA CE& PA3NOTIATA, CJIE]]
3arjaBHATA YacT U € 3aTBOPEHO BbB (DUT'YPHU CKOOU.

3arnasHa TANO Ha
qacr knaca

! class ! class_name 'l {/*...*/};

Hedununnsara Ha Kaaca TpsOBa ja Obje mocjieaBaHa OT TOYKA W 3aleTast
I OT CIIMCHK OT JeKaapanyn. Hampumep:

class Point {/#...%/};

class Rectangle {/*...%/} rl, r2;
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B TsutoTo Ha kiaca ce jeduHIpa COUCHKBT OT YIEHOBE Ha KJiaca U HUBO-
TO Ha JOCTBII JI0 TX. KitacoBere nMaT [ABa BUJIA WIEHOBE: UAEH-NPOMEHAUCY
a UAEH-PYHKUULU.

6.2. Ynen-npomMeHJIUBU

Hedbunnpanero Ha WIEH-ITPOMEHIMBATE HA KJAca € aHAJOIMYHO Ha JIe-
dbuHEpaneTo Ha IPOMEHJINBU. 3a /[ CTAHE e/IHa IIPOMEHJINBA WIEH Ha KJIACa,
TO T TpsiOBa Jia O'bje jiebuHUpaHa B TIJIOTO Ha KJIACA.

Hanpumep, npomensiuBure x_ u y_, geduHupanu B pel 2 u 3, craBaT
WIEH-IIPOMEHJIMBH Ha Kjlaca Point, 3amoTo ca JeduHupan B HEroBOTO TJIO.

class Point {
double x_;
double y_;
};

ITpomenyuBuTe bl_ ¥ ur_ or cieasamus GpparMeHT ca 4IeH-IPOMEHJIUBY Ha
kiaca Rectangle.

class Rectangle {
Point bl_, ur_;
};
qﬂeH—HpOl\TeHHI/IBI/ITe He Morat ga 6’[),D;aT NHATUAJIASUPAHN IIPU TAXHOTO

nedurnpane.’ Ciie0BaTeHO, CASAHAST (BPPATMEHT ChIIbPKA TPEIIKA B PEJL
2:

class Foo {
int bar_=42;
};

[Ipuuunara 3a Ta3u pasjinuka e, ¥e Ipu JedUHUPAHETO HA IICH-TTPOMEHTHBA
He ce 3ajie/isl TaMeT. 3aJIe/ITHeTO Ha NaMeT W WHUIUAJIU3UPAHETO Ha YJIeH-
[IPOMEHJIMBUTE C€ M3BBLPIIBA €/IBa IPU Cbh3JABAHETO Ha ODOEKT OT JaJI€HUS
kitac. [Topagu ToBa 3a MHUIMATU3UPAHE HA TI€H-TIPOMEHINBUATE HA OOEKTHUTE
OT JaJleH KJIAC Ce I'PIDKU CIeNNaJIU3upaHa 4ieH-PYyHKIUA — KOHCMPYKMOp
— KOSITO C€ BHKA aBTOMATHUYHO IPU CbH3/IABAHETO HA BCEKU OOEKT.

5Tosa paBmIIO HMa M3K/TIOYeHre. AKO YIeH-IPOMEH/INBATA € CTATHYHA ¥ KOHCTAHTHA,
TO TS MOXKe Ja ObJe HHUIUAIN3UPAHa OIle IIPU HEHHOTO neduHupaHe.
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6.3. Ynen-dbyHknun

Yaen-dyHnrkyuume peasnsupar MHOXKECTBOTO OT OIEepPalid, KOUTO MO-
rar Ja ce M3BbPIIBAT BbPXYy OOEKTHUTE OT JajleH Kjac. Vmeosorusita Ha
00EKTHO-OPUEHTHPAHOTO IPOrpaMUpaHe HaJara IpPaBUjIoTo, Y€ BCHYKHU OIe-
panuu BbpPXy WIEH-IIPOMEHJUBUTE TPSOBaA M@ Ce M3BBPINBAT OT UIEH-PyHK-
IMUTE Ha KJiaca.

3a ja craHe efHa (QyHKIUs YIeH Ha Kjaca, Ts TpsAOBa ja Obje JeKia-
pupanHa B TsI0TO Ha Kiaca. Hampumep dbyuknuara set_x(), Jgekmapupana
B cjesBaliusi (pparMent, e 4ieH-(QyHKIUs Ha Kjaca Point.

class Point {
/7. ..
void set_x(double x);

};
Ynen-pyHKknunuTe MoraT Ja ce nedpuHUpaT B TAIOTO Ha Kiaca.

class Point {
double x_, y_;
public:
void set_x(double x){x_=x;}

};

6.4. MoaudukaTopu 3a JOCTHI A0 YJIEeHOBETEe Ha KJjaca

Kancyaupanemo (cxpusanemo ma un@opmayusma) e MEXaHU3bM KONTO
Ipe/Iia3Ba BbTPENIHOTO IPeJICTaBsiHe Ha JIaHHUTE. B 00eKTHO-OpUEeHTHPAHETO
[IporpaMupane KalcCyJupaHeTo € OCHOBHA TEeXHHUKA, KOSTO Ce U3IOJ3Ba 3a
pasnpejie/isgie Ha OTTOBOPHOCTUTE MEXKJIy Pa3IMYHUTE YaCTH Ha Iporpama-
Ta.

Kiacosere B C++ MMAT CHJIHO Pa3BUT MEXaHU3bM 3a CKpPHUBaHE Ha WH-
dopmarnusara. B ocHoBata My ca cuenudukaropure 3a gocrTbil — public,
private u protected. Upes crenudukaropuTe 3a JOCTBII TAIOTO Ha KJIACa
ce pazzess Ha cekuun — nybauuna (public), ckpuma (private) u sawumena
(protected). B z3aBucumoct oT TOBa B KOs cekius € JedUHUpPaH JaleH WieH
HA KJIACa, TOH ce IMPeBPbINa ChOTBETHO B NYOAUNEH, CKPUM WA 3QGULUMEHN.

Hybaruurume usenose Ha Kaaca Ca JOCTHIHU OT BCUIKU TOYKU HA IIPOT-
pamara. Ckpumume uieroee Ha Kjaca ¢a JOCTBIIHU caMO B 4jieH-DyHKIUUTE
Ha KJIaca U B npusmenume Ha Kiaca. 3auumenume 4ieHo8e ce JIbPKaT KaTo
yOGJIMYIHY 32 YWIEHOBETE HA TPOU3BOJHUTE KJIACOBE U KATO CKPUTH 38 BCUYKH
OCTaHAJM TOYKHU Ha IIporpamara.
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1

2

Karo nmpumep Heka pasriename kiaca Point, jeduHupaH 10 CJieIHUAS
HAYUH:

class Point {

double x_, y_;
public:

void set_x(double x){x_=x;3}
};
Point pl, p2;
pl.set_x(10.0);
p2.x_=10.0; // zpeuka

B pen 7 npomensime cbeTostHIETO Ha 00eKTa pl KaTo ce obpbiame KbM Iryo-
JIMYeH IIeH Ha Kjaaca — wieH-pyukmuara set_x (). Karto pesyarar croii-
HOCTTA HA CKpHUTaTa wieH-npoMmeninBa pl.x_ craBa 10. Ako ce omnurame
obave JMPEKTHO JIa IPOMEHUM CTONHOCTTA HA CKPUTA YJIEH-TIPOMEH/INBA (BXK.
pel 8), TO KOMIUJIATOPBT IIe JaJie ChODIIEHNe 3a TPeIKa.

6.5. ObekT

Jedununusara Ha Kaaca MOXKe J1a ce pasryiexkIa KaTo IMabJIoH, Mo KOHTO
ce ch3masar obekTu. JedpuHupanero Ha KJjac Cb3laBa HOB THUII B 00JacTTa
Ha BUINMOCT, B KOSITO € HallpaBeHa JeUHUIIATA. 38 Ja ce JepUHIpa 00EKT
OT JaJIeH KJjac, Tpsabsa ja ce JeduHupa IPOMEHINBA OT CHOTBETHUS THII.

Point p;

Point* ptr=&p;
Point& ref=p;

IIpu nedbunupane Ha MTPOMEHJIMBA OT THUIIA HA JAJI€H KJIAC CE Ch37aBa
00eKT (eK3eMIUIsp, MHCTAHIMs) OT Kjaca. Bceku 0OeKT Ipurexkasa cobc-
TBEHO KOIME Ha YWIEH-IIPOMEHJIMBUTE Ha Kiaca. [Ipu cb3maBaHeTo Ha 00EKT
ce Ch3MaBaT W €K3eMILISIPU Ha BCUYKH JICH-MPOMEHINBY Ha KJaca, KOUTO
cTaBaT “cobCTBEHOCT” Ha, Ch3IaeHus 00EKT.

3a pasiuka OT WIEH-TTPOMEHINBUTE, BCUYKNA OOEKTH CH TOJESIT CaMO
€JIHO KoTine Ha 4ieH-QyHKIuTe Ha Kiaaca. HezaBucnMo ot 6post Ha 00eKTHTE
B IIporpamMaTa UMa caMO €JHO KOIlne Ha ‘{JIeH-beHKLLI/H/ITe Ha KJlaca.

Heka karo mpumep pasriemame Kiaca Point meduHUpaH O CIETHUS
HaYUH:

class Point {
double x_, y_;
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4

public:
void set_x(double x) { x_=x;}

double get_x(void) {return x_;}
i
Heka ca nedwunupann msa obekra pl m p2 or Tuna Point. Beceku or Te3u
00EKTH IPHUTEXKaBa COOCTBEHO KOIIME OT HECTATUYHUTE UJICH-ITPOMEHTUBY X _
n y_. Koraro meTonbr get_x() ce m3BmKBa upe3 obekTa pl, TO H3MOJI3BA-
HATA B METOJA YICH-IPOMEHJINBA X_ UPUHAJJIeKH Ha obekTa pl (BxK. per
2).Koraro meroasr get_x() ce u3BUKBa upe3 obeKTa p2, TO U3IOJI3BAHATA B
METOJIa YJIEH-IIPOMEHJINBA, X_ MIPUHAIJIEXKN Ha 0bekTa p2 (BXK. pel 3).

Point pl, p2;

pl.set_x(10);

p2.set_x (20);

pl.get_x();

p2.get_x();

Karo ce usnomnssa meTonabT set_x() ce Momuduimpa CTOfHOCTTa Ha YJICH-
MIPOMEH/IMBATA X_ 3& ChOTBETHHUS OOEKT — B peJl 2 UJICH-NIPOMEHINBATA X_
Ha obeKkTa pl mosmydaBa cToifHOCT 10, & B peJl 3 WIEH-IPOMEHJINBATa X_ Ha
obekTa p2 moJiytuaBa cToftHOCT 20.

6.6. CTpyKTypH M KJIacOBe

B e3uka C++ crpyKTypuTe U KJIacoBeTe ca TsiCHO cBbp3anu. CbrjiacHo Oll-
pPeJIeNICHIEeTO CTPYKTYpaTa € KJjiac, 3a KOWTO M0 Mo Ipa3dupane BCUIKU UJICHO-
Be ca mybsmmanan. ToBa 03HaMaBa, e CIeTHUTE JABe JePUHATINN Ca €KBUBAJICH-

class s { struct s {
~public: /..
I
B’])B BCSKO JAPYro OTHOIIEHHNE CTPYKTYPUTE Ce€ AbpzKaT KaTO KJjaCOBe —
3a TAX € Bb3MOXKHO J1a ce JiebUHIPAT WieH-PYyHKINN, KOHCTPYKTOPHU U JIECT-

class Fool
int bar_;
public:

pykropu. Hanpumep, ciienaure nedunuiun ca ekpuBajiedTan:  Fool (int

};
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6.7. Koancrpykropu

YjieH-IpOMEHJIMBUTE HE MOraT Jia Ce WHUIMAIU3UpPAT [P TIXHATA Je-
dununus. [Ipuunnara 3a ToBa €, ye npu JepUHEPAHETO Ha Kjaca He ce
Cb3JaBaT eK3eMILIAPU Ha WiIeH-IIpoMeHauBuTe My. ToBa ce ciiyuBa easa Ko-
raTo ce Ch37ame ODEKT OT JAedUHUpAHUsT KJIac. 3a BCEKH CH3IAJEH ODEKT
ce Ch3/IaBaT €K3eMIUIAPH HA BCUYKM WICH-IIPOMEHINBHA HA KJAca, KOUTO Ca,
CBbP3aHU ChC Cb3AaJieHnsT 00eKT. ITopaau ToBa HHUIMAIN3UPAHETO HA UJIEH-
[IPOMEHJIUBUTE TPAOBA Jla C€ M3BBLPIIN IPHU Ch3TaBaHEe Ha ODEKTH.

8a nHuIUAIM3MpaHe Ha YICH-IIPOMEHJIMBATE Ha OOEKTUTE OT AAJIEH KJIac
ce M3I0JI3Ba CIEIUAJIN3UpaHa WICH-PYHKIUsI, KOITO Ce HApUIa KOHCMPYK-
mop. Ilpu cb3gaBaHeTo Ha BCeKH OOEKT ce€ BHKA KOHCTPYKTOP, KOHTO WHH-
NUAJIU3UPA WIEH-IIPOMEHINBUTE Ha obekTa. I3BUKBAHETO Ha KOHCTPYKTOPA
Ce U3BbPIIBA aBTOMATUYHO IIPHU Ch34ABAHETO Ha O0EKT.

VIMeTo Ha KOHCTPYKTOpa ChBIaJa ¢ UMETO Ha camus Kjac. Hampuwmep, B
caenpamys dpparment e geduHupaH Kiac Point. KoHCTpyKTOPBHT Ha TO3M
KJIAC € JIeKJIApUPaH B pen 4:

class Point {
double x_,y_;

public:
Point (double x, double y); // kowncmpyxmop
/7

I

AKO KOHCTPYKTODBT MMa apryMeHTH, TO Te TPsiOBa Jla ce IpenajiarT Ipu
cb3maBaneTo Ha obekrta. Hampumep:

Point pl = Point(1.0,1.0);
Point p2(2.0,2.0);
Point p3; // ezpeuka
Point p4(4.0); // ezpeuwka
Wma BBH3MOKHOCT 3a €IUH KJac J1a ce JePUHUpPAT HIKOJIKO KOHCTPYKTO-
pa, KOUTO Ce PA3/IMYaBaT 10 apIyMeHTHTe, KOUTO UM ce mpeanar.’
KoncrpykTop, KOifTo ce M3BUKBa 0€3 apryMeHTH e Hapuda KOHCmpyKmop
no nodpasbupare. Hanpumep, B cireasaiiust (pparMenT B pell 3 € JIeKJIapupaH
KOHCTPYKTOP, KONTO ce U3BUKBA C J[Ba apI'yMEHTa, a B peji 4 — KOHCTPYKTOD
o nojipaszbupane:

5B C++ e momycTuMo J1a ce gedbunupaT HAKOIKO hyHKIUH C €/IHO U ChIIO UMe, KOUTO Ce
pasimdaBar 110 6post M THIIA Ha apryMeHTUuTe. 3a J1a Peln Kosi TOYHO (hbyHKIMs TpsibBa ce
U3BHKA, KOMIIMJIATOPBT M3II0JI3Ba CIIUCHKA Ha IPEJaJIeHuTe apryMenTs (BxK. passes 4.4).
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12

N}

class Point {

public:
Point (double x, double y);
Point (void);

I

Koit KoHCTPYKTOD Ille ce U3BHKA B [13JI€H KOHKDETEH CJIydail ce perraBa
CIIOpeJ] ApI'YMEHTHUTE, KOUTO Ca IIPEJIAJIEHN IIPU U3BUKBAHETO HA KOHCTPYKTO-
pa. Hampumep, B cieasamus dpparmMent, B pest 1 11e u3BUKa KOHCTPYKTOPBT
Ha Point, KoiiTo preMa jJBa aprymMeHTa, a B peJ 2 Ie ce M3BUKA KOHCTPYK-
TOPBT IO MOIpa3dbupaHe.

Point p1(1.0,1.0);
Point p2;

6.8. ITpumepu 3a M3I0JI3BaHEe Ha KJacOBe
6.8.1. Toyka oT paBHUHaTa

Heka nmedunupame xiac Point, KOHTO MOfe/ npa TOUYKA B pABHUHATA
TaKa, KaKTO € onucaHo B pazjen 5.2.1. KirachT Point mie mma JiBe wieH-
npomeniner x_ u y_ or Tuna double, kouto ca jekaproBuTe KOOpIAMHATH
HA TOYKATa B paBHUHATA. JJI€H-TPOMEHIUBUTE ca AeUHUPAHU B CKPUTATA
9acT Ha KJlaca. 3a J[a UMaMe JOCTDII JI0 CTOHHOCTUTE Ha T€3W IIPOMEHJINBU
nedbuHIPaMe JIBe JBONKU METOJN:

e get_x 1 get_y, KOUTO BPBIIAT TEKYIUTEe CTOMHOCTH Ha T U Y-KOOPIU-

HaTaTa Ha TOYKaTa ChbOTBETHO;

® set_xu set_y, KOUTO 3adaBaT HOBH CTOHOCTHU Ha KOOpJMHAaTUTE Ha
TOYKaTa.

class Point {
double x_, y_;

public:
double get_x() {return x_;}
double get_y() {return y_;%
void set_x(double x) {x_=x;}
void set_y(double y) {y_=y;}

Jedunnpame 1 KOHCTPYKTOp 3a Kjaca Point, KoiiTo mpuema jBa apry-
MeHTa — JIeKapTOBUTE KOOP/IMHATH Ha Cb3/laBaHATa TOYKA.

Point (double x=0.0, double y=0.0) {
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X_=X;
Yy-=Y;

}

O0bpHeTe BHUMAaHUe, Ye U JiBaTa apryMeHTa Ha KOHCTPYKTOPa MMaT CTOli-
HOCTH TI0 TIojIpa3dupane. ToBa M03BOJISIBA KOHCTPYKTOPBT JIa ce BUKa 6e3 1a
My Ce IpeJlaBaT apryMeHTH, T.€. TO3U KOHCTPYKTOD MOKe Jia pabOTH U KaTo
KOHCTPYKTOD IO TOJpaszOoupaHe.

Karo anen-gyHKImyn Ha Kjaca peajn3upamMe U OleparunTe chbOmpaHe u
n3BaXK/aHe Ha TOYKM OT paBHuHATA. dseH-dyHkiusaTa add mossydasa Ka-
TO apryMeHT TOYKa OT PAaBHHHATA U s J0OABA KbM OOEKTa, Ipe3 KOWTO e
U3BUKaHA.

void add(Point other) {
x_+=other.x_;
y_+=other.y_;

}

Amnastornyao paboru GyHKIMATA Sub, KOATO HAMUPA PA3JIUKATa MEXKIY J1BE
TOYKH.

void sub(Point other) {
X_-=other.x_;
y_-=other.y_;

}

Karo npumep 3a nznossBanero Ha 06eKTH OoT Kjaca Point Heka pasriemame
dyuknusaTa add:

Point add(Point pl, Point p2) {
Point result(pl.get_x(),pl.get_y());
result.add(p2);
return result;

}

Tazu dyHKIMSA IpUeMa KaTo apryMeHTH JBe IPOMEHJIMBH OT Tuma Point,
M3YHC/IABA TAXHATA CyMa U BpbINA pesyirara. B pex 35 ce cb3aBa BpeMeHHa
IpoMeHIuBa result oT Tuna Point, KaTo ce MHUIMAIU3UPA TaKa, 9¢ HEHHUTE
KOODJIMHATH Jla ca PaBHU Ha KOOpAMHATHTE Ha IbpBHA aprymenT pl. Cien
TOBa, B pej 36, KbM ToukaTa result ce jobaBst Toukara p2. CiegoBaTesHO
[IPOMEHINBATA result chabpKa pe3ysirara OT ChOMPAHETO Ha JBETE TOYKH,
IpeajieHn KaTo apryMeHTd Ha dyHKIuaTa — pl u p2.

HenusaT KoJ1 Ha IpUMepHaTa IPOrpaMa € IIpeJICTaBeH B CJle/iBalus G par-
MEHT:
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1 #include <cmath>
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2

using namespace std;

class Point {
double x_, y_;

public:
double get_x() {return x_;}
double get_y () {return y_;}
void set_x(double x) {x_=x;}
void set_y(double y) {y_=y;2

Point (double x=0.0, double y=0.0) {
X_=X;
y-=Y;

}

void add(Point other) {
X_+=other.x_;
y_+=other.y_;

}

void sub(Point other) {
Xx_-=other.x_;
y_-=other.y_;

}

double distance (Point other) {
double dx=x_-other.x_;
double dy=y_-other.y_;
return sqrt(dx*xdx+dy*dy) ;
}
Ig

Point add(Point pl, Point p2) {
Point result(pl.get_x(),pl.get_y());
result.add(p2);
return result;

Point sub(Point pl, Point p2) {
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a Point result(pl.get_x(), p2.get_y();
12 result.sub(p2);

43 return result;
44 }
45
16 double distance (Point pl, Point p2) {
a7 return pl.distance (p2);
48 }
6.8.2. Crexk

Heka karo mpumep pasriegame aeduHUpaAHETO Ha Kjaac Stack, Moje-
snmparr, abctpakTHust T cmek. OCHOBHHUTE OMEepalnuu, KOUTO MOTaT Jia ce
U3BBPIIBAT C €IUH CTEK ca:

e 100aBsiHE Ha HOB €JIEMEHT B cTeka — push();
e p3BasKJIaHe Ha IOCJIEIHUS JI00aBeH ejleMeHT OT creka — pop ().

[Mopaau Tasu npuynna, decro creksr ce Hapuda FILO (First In, Last Out)
— I'bPBU BJIA3DBJI, HOCTIEIEH U3JIA3bII.

BbamoxkunTe Haunnm 3a peaansmpane Ha CTEK ca HAKOJIKO. Hail-ipocTustt
BapHaHT € Jia ce U3IO0JI3Ba MaCUB, KATO aKO € HEOOXOIMMO CTEKBT Ja € -
HAMHYCH,! MOKe I3 ce M3IO/I3Ba JMHAMMYEH Macub. JIpyr BapmanT 3a pe-
AJIN3UPAHETO HA CTEKa € Jia Ce M3I0JI3BA CIIMCBK — HAIPUMED JBYCBbP3aH
crucbK. HesaBucnMo or HaumHa Ha peasn3alius OIEPAIMUTE KOUTO MOraT
Jla ce M3BDBPIIBAT ChC CTeKa ca eann u cbium — push() u pop().

Karo npumep 1e pasriresiame Bb3MOXKHO Hal-IIpOCTaTa pean3allis Ha
KJ1aca Stack, KosiTo U3I0JI3Ba MacuB ¢ huKcupaH pa3mep. IIpeanoxkenara pe-
ajm3alus Ha Kjaca Stack mMa JiBe WIEH-TPOMEHJIMBY: “JIEH-TPOMEHINBATA
data_, KOSITO € MacHBbT B KOWTO Ce ChbXPAHSIBAT €JEMEHTHTE Ha CTEKa, U
4JIEH-IIPOMEHJINBA tOp_, KOATO € MHJIEKCHT Ha CJIe/IBAINNs CBOOO/IEH €JIeMEHT
Ha MacCuBa.

1 const int STACK_SIZE=10;
2 class Stack {

3 int data_[STACK_SIZE];
4 int top_;
5 public:

6 Stack () {

7IS]Z)OHT Ha eJIEeMEHTHUTEe, KOUTO MoraT JJa ce no6epaT B MaCuBa JJa HeE € d)I/IKCI/IpaH oo
BpeMe Ha KOMIIHUJIal[UudATa Ha IIporpaMaTta.
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top_=0;
+

OcHoBHUTE omepalnuu ChC crTeka ca onepamuure push m pop. Omneparusita
push 100aBst HOB €JIEMEHT B CTeKa, KATO T'O IOCTaBs B MacuBa data_ Ha MsC-
TOTO COYeHO OT mHjeKca top_. Ciem TOBa MHIEKCHT toOp_ Ce yBeanmdasa C
eJIMHUIIA, 38 JIa COYM K'bM cieaBalust cBobojer ejlemedT. OObpHETE BHUMA-
HUE, Y€ aKO CTEKbT € I'bjieH, T.e. top_>=STACK_SIZE, To ounepanudara push
He IpaBy HHUIIO.

void push(int val) {
if (top_<STACK_SIZE) {
data_[top_++]=val;
}
}

OmneparusitTa pop BPbIa CTONHOCTTA HA CJIEJBAIIMS €JIEMEHT OT CTEKa U I'o
n3TpuBa. 3a Ta3M IieJl I'bPBO Ce HaMaJlsiBa CTOMHOCTTA HA tOp_ C eJIUHUIA
1 CJIEJT TOBA Ce BPDIa CTOMHOCTTA HA eJIeMEHTa OT MACHBA C MHEKC HOBATA
croitHoct Ha top_. O6bpHETE BHUMAHHUE, Y€ aKO CTEK'bT € IPa3€eH, Olepali-
sTa pop BPBINA Hy/la 0e3 Jia jJaBa ChOOIIEHNEe 3a IDEIlKa.

int pop(void) {
if (top_>0) {
return data_[--top_J];
+

return 0;

}

KoM peanmzarusita Ha cTeka ca JT00aBEHU JIBE JIOMbJIHUTEHU OHEPAIITH, KO-
UTO IPOBEPSIBAT JAJIH CTEKHT € pa3ed is_empty () min e mbsen — is_full():

bool is_empty () {
return top_==0;
}
bool is_full () {
return top_==STACK_SIZE;
}
I

Kato npumep 3a usnosizBane Ha Kiiaca Stack HeKa pasriegamMe Iporpama,
KOSITO OOpBINa CTPUHTOBE:

int main(int arch, charx argv([]) {
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39

char* msg="Hello!";

char buff[10];

Stack st;

for (char* p=msg;*p!=’\0’;p++)
st.push (xp);

charx p=buff;

while (!st.is_empty ())
xp++=st.pop () ;

*p=7\07;

return 0;

3

B pen 29 e nedunmpan crpunrst msg="Hello!". Ileara ma mporpamara e
Ja ce TOJIyYHM HOB CTPHHI, B KONTO OYKBHUTE ca MOApPEICHU B OOpaTeH pe.
HoBusit cTpunr e ce koHcTpynpa B Oydepa buff. 3a oOpbinaneTo Ha peia
Ha CHMBOJIMTE Ce M3MOJI3Ba CTEKBT Stack st, medpurmpan B pex 31. [Hukb-
JBT B pefosere 32-33 00X0XkK/1a BCUYKH OyKBU OT CTPHHIA MSE W U CJIAra
B CTeKa, KaTo m3mos3Ba omepanusaTa st.push() — Bxk. pex 33. Cren us-
II'b/JIHEHUETO Ha TO3U HUK'bJI, BCUYKU CUMBOJIM OT OPUT'MHaJIHUA CTPUHT msg
ca BKapanu B creka. Crenpaius IUKbI 34-36 m3Baxkja BCUIKH OYKBU OT
cTeKa KaTo M3I0JI3Ba onepalusTa st.pop() u ru nogpexia B 6ydepa buff.
Toit karo crekbr e LIFO (Last In First Out) crpykrypa, wbpBUAT CHM-
BOJI, KOWTO TIe U3BAAUM OT CTEKa € TOCTETHUAT CUMBOJI, KOHTO € TOCTABEH
B CTe€Ka, T.e. HOCJIEIHUAT CUMBOJI OT CTpUHTa msg, u T.H. Hakpas TpsbBa ja
nobasuM TepmuaEparta ’\0’, 3a ga Morar cuMmBoJsinTe B Oydepa buff ga ce
UHTEPIPETUPAT KATO CTPUHT.

7. IIpocrpancTBO OT MMeHa (namespace)

[Tpocrparcreara or uMeHa (namespaces) ca BbBeeHH B C++ KATO MOJI-
JIPBXKKA Ha TaKa HAPEYEHOTO MOJYJIHO Iporpamupane. [lo cbimecTtBo npoct-
pamcTBaTa OT UMEHa MTO3BOJISIBAT U3TParKIAHeTO Ha JHPBOBUIHA CTPYKTYpa
OT WMeHa Ha WACHTU(PUKATOPUTE B eaHa C++ MporpaMa KaTo 10 TO3W HAYUH
HaMaJIsBaT PUCKA OT KOH(MJIUKT HA UMEHATA.

Jla cu mpejcTaBUM 3a MOMEHT, e (pailjloBaTa CTPYKTypa Ha HIKAKbB
KOMITIOTBP HsIMa J100pe Mmo3HaTaTa fiepapXudHa CTPYKTypa OT JUPEKTOPHH,
noaaupekTopun u daitose. B TakbB ciydait Becuuku aiiioBe bmxa ce CbX-
paHsSBaIM B €IHO OOIMO TIODATHO XPAHWUININE, KOETO CE€ BUKJA MOCTOSHHO
OT BCEKHU TOTpedbuTes1 u npuiozkenne. Karo ciencrsue oT momodHa CUTyaIust
6uxa Bb3HUKHAIN PEJ TPYHOCTHU TIPU MIPETJIeK IaHe, ThPCeHe MM KOTIMPaHe
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Ha aityiope. OcBeH TOBa JIECHO MOXKE Jia CH IPEJICTABUM 3a MHOTIOODOIHU
KOH(JIMKTH Ha UMeHaTa Ha (pailjioBeTe, KOraTo pasandHu MOTPeOUTE N HC-
KaT Ja U3I0JI3BAT €IHO U CHIIO UME 33 ABa Pas3/IndHu (aiia.

ITomo6HO € M IOJIOXKEHHeTO IPH eIHa IIporpaMma, KOraTo HelHuAT pas-
Mep 3allovHe Ja HapacTBa — KOH(MIMKTUTE HA MMEHA 3aIll04BaT J1a, CTABAT
JecTo siBjieHne. ToYHO 3a pemraBaHeTo Ha TO3W IpobseM B C++ ca BbBele-
HU IPOCTPAHCTBaTa OT MMeHa. IIpocTpaHcTBaTa OT MMEHA €& AHAJIOIMYHU
Ha JUPEKTOPUHUTE B TOPHUs IpuMep. Te Morar na ObJaT BJAraHd €IHO B
Jpyro 1 Ja obpalyBaT HepapXudHN CTPYKTYpU OT MMeHa, TMOI00H Ha, (haii-
JloBaTa cucrema. TakaBa fiepapxudHa CTPYKTypa OT UMEHa MOXKE JIECHO JIa
Ipenasn Kojia Ha eJHa MporpamMa oT KOHMIUKTH Ha uMeHaTa. [loBewuero
OT KOMIIOHEHTHTE Ha CcTaHjapTHara C++ OubjmoTeka HAIpUMEp, ¢a TPYIId-
paHu B MPOCTpPaHCTBOTO OT mMeHa std. To oT cBosI cTpaHa € paszueneHo Ha
HOAIPOCTPAHCTBA OT MMEHA.

7.1. dednHupane Ha MPOCTPAHCTBO OT MMeHAa

3a neduHIpaHe HA IMEHYBAHO IPOCTPAHCTBO OT NMEHA Ce U3IO0JI3BaA KJIIO-
JoBaTa JymMa namespace. Hampumep:

namespace elsys {
class School {

};
class Student {

};
};

B To3u dparment ca pexsapupanu JiBa Kiaca School u Student KaTo twie-
HOBE Ha IIPOCTPAHCTBOTO OT MMEHa elsys.

KbM e1HO TpOCTpPaHCTBO OT MMEHA BHHATU MOXKE Ja Ce JI00aBSAT HOBU
nmena. Hampumep, B cireBanius dpparMeHT KbM IPOCTPAHCTBOTO OT UMEHA,
elsys ce nobassa kiaca Teacher:

namespace elsys {
class Teacher {

};
}s
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7.2. I3nos3BaHe Ha MPOCTPAHCTBA OT MMEHA

Koraro €/lHa IIpOMEHJ/InBa UJIX TUII Ca ,H,erI/IHI/IpaHI/I B paMKHUTe Ha /[a/IeHO
IIPOCTPAHCTBO OT UMEHa, TO 3a U3II0JI3BaHE Ha CbOTBETHUA I/I,HEHTI/ICl)I/IKaTOp
UMa HAKOJIKO BapHuaHTa:

e lmero Ha uaenTuduKaTopa TpAOBa ma ce KBaguduimpa mbiaHo. Har-
puMep, 3a Ja Aedunnpame mpoMmennusa ot tuna Teacher, nedunnpan
B IIPOCTPAHCTBOTO OT MMeHa elsys, TpsbBa KATO MMe Ha THUIA Jia Ce
n3no0J3Ba elsys: :Teacher:

elsys::Teacher teacher;

e lmero HA HAeHTUPUKATOPA MOXKE Ja ObJe BKIIOUYEHO B TEKYIIaTa 00-
JIaCT Ha BUJMMOCT, KQTO Ce U3I0J3Ba using-nedununims. Hanpumep, B
ciaenBaius pparMeHT B TeKyIara o0JACT HA BHJIMMOCT CE€ BKJIIOYBA
uneaTudukaTopbr Teacher, neduHUpPaH B MPOCTPAHCTBOTO OT MMEHA
elsys:

using elsys::Teacher;
Teacher teacher;

Cren BKIIOUBaHETO Ha uAeHTHGUKAaTOpa Teacher B TekymaTa 00JIaCT
Ha BUJIUMOCT, TOM MOKe CBOOOIHO Jia O'bjie M3IOJI3BaH Oe U3PUIHO JIia
ce yKa3Ba K'bM KO€ IIPOCTPAHCTBO OT UMEHA MPUHAJJICIKN TOIA.

e TperusT BapuaHT e B TeKyllaTa 00JIaCT Ha BUIMMOCT Ja Ce€ BKJIIOYAT
BCUYKHU njieHTHUKaTOpn, JeUHUPAHI B PAMKUTE Ha JIAJIEHO IIPOCT-
PaHCTBO OT MMeHa. 3a IieJiTa ce M3I0JI3Ba using-jaekJapanus. Hanpu-
Mep, B cleaBamysa pparMeHT B TEKYIIOTO IMPOCTPAHCTBO OT MMEHa Ce
BKJIIOYBAT BCUIKHU UIACHTU(DUKATOPH, JAEKIAPUPAHN B IIPOCTPAHCTBOTO
OT UMeHa elsys:

using namespace elsys;
Teacher teacher;
Student student;

Curej1 M3I0I3BAHETO HA TaKaBa JIEKJIAPAINs], BCHIKH HJICHTH(MUKATOPH
OT IIPOCTPAHCTBOTO OT MMEHa elsys MoraT Jja ce H3I0JI3BaT CBOOOTHO
B TeKylara o0JacT Ha BHJIAMOCT.

7.3. IIpocTpaHcTBO OT MMeHa std

HOBe‘IeTO OT THUIIOBETE, IIPOMEHJ/IMBUTE N beHKI_H/II/ITe OT CTaHJapTHaTa
C++ 6ubmmoTeka ca medWHUpPAHU B MPOCTPaHCTBOTO oT mMmeHa std. Ilopa-
JIM TOBA YECTO CPEIaHa MPAKTUKA €, Ja Ce M3M0JI3Ba USing-jexaparys 3a
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BKJIIOYBaHE Ha I/I,H‘eHTI/ICbI/IKaTOpI/ITe OT CTaHJapPTHOTO IIPOCTPaHCTBO OT UMe-
Ha B TeKyllaTa obsacT Ha BHUIUMOCT. HaHpI/IMep:

#include <cmath>
#include <cstdlib>
using namespace std;

B npezcraBenusi pparMeHT ce M3MOI3BAT J1Ba 3arjaBHU dailia, KOUTO ca
JacT oT craHiaprHara C++ Oubsimoreka. B 3armaBumsi daii <cmath> ca
JIEKJIAPUPAHU OCHOBHUTE MATEMATHIECKH (DYHKIMU KATO SQrt, COS, acos u
T.H. B 3armaBuus daiin <cstdlib> ca gexnapupanu ¢yukimnre ot C-haitra
<stdlib.h>, kaTo HampuMep exit, malloc, free u T.H. Beuuku mexmapanun
" JiebUHAIMU B Te3U 3aryiaBHU (ailjioBe ca BKJIOYEHH B IIPOCTPAHCTBOTO
or mMeHa std. 3a jga Morar Ja ce M3IOI3BAT € HEOOXOIMMO J1a Ce BKJIIO-
9aT B TEKyIaTa 00JIaCT HA BAJUMOCT, KOETO Ce IOCTUra C M3IIOI3BAHETO HA
KOHCTPYKIIUsiTa using namespace std.

8. BxoaHO M3XO0/HU ollepanuu

Twit kaTo C++ 1 C ca pOJICTBEHM €3UITH, B €/IHa ITporpaMa Ha C++ e HalrbJI-
HO BBb3MOYXKHO J1a Ce M3I0JI3Ba cTanmapTaaTa C-Onbinoreka 3a BXOJ U U3XOJ.
C jpyru gymu ciieJlHaTa mporpama e BajujHa C++ mporpama.

#include <stdio.h>

int main(int argc, charx argv([]) {
printf ("Hello,world!\n");
return 0;

Ot apyra crpana obate, e3uKbT C++ nMa cobCTBEHA OUOIMOTEKA 38 BXOI-
HO/U3XOZHU onepaiun. B C++ BXOJIHO/M3XOJHUTE ONEPAIUN C& OPraHU3Upa-
HU KaTo omepanuu ¢ norory. [Ipu paspaboTBaHETO Ha BXOJIHO/U3XOIHATA
oubsmmoreka Ha C++ CIEIMAJHO BHUMaHHE € OObPHATO Ha yJI00CTBOTO U Jie-
KOTaTa Ha M3IOJI3BaHe Ha OubjImoTekara.

8.1. CranaapTHU MOTOIM 32 BXO[ U M3XOJ

CranmapTHUTE IIOTONN 33 BXOJ M WM3XOJ Ca JIEKJIAPUPAHU B 3arlaBHUS
daitn <iostream>. KaxTo BCuvkm ocTaHa M NACHTH(MUKATOPHA OT CTAHIAPT-
HaTa 6UOJTMOTEKA, MOTOIUTE 32 BXOJ M M3XOJ, CHINO ca JeUHIPAHNT B TPOC-
TpaHCTBOTO OT nMeHa std. Ilopaam ToBa 3a ma Morar jJa ce M3IOJI3BAT Te
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TpsiOBa Jla ObJAT BK/IIOUEHN B TEKYIMaTa O0JIACT HAa BUIUMOCT KATO C€ HM3-
[I0JI3Ba USING-IUPEKTHUBA WM TeXHUTE UMeHa TpsabBa J1a e yKa3BaT II'bJIHO.

8.2. CrangapTeH IOTOK 3a M3XOJM, cout

Crenpamnuar dpparMeHT U3MOI3Ba CTAHIAPTHHS MMOTOK 3a M3XOJ, cout:

#include <iostream>
using namespace std;

int main(int argc, charx argv([]) {
cout << "Hellogworld!" << endl;
return 0;

}

IIpu pazpaboTBaHeTo Ha BXOJHO H3XOAHATA OMOJMOTEKA KATO OIEpPaTop 3a
n3BeXKIaHe e u3dbpaH onepaTopbT <<. B einH u3pas3 morar j1a ce KOMOMHUPAT
HSIKOJIKO oIlepaTopa 3a u3xoj. Hampumep:

cout << "Hello" << """ << "world!" << endl;

OcBeH TOBa C €IMH ONEPATOpP 3a MU3XOJ MOTaT [1a Ce M3BEXKJAT DPa3/InIHU
THUIIOBE JAHHU. 3a M3BeXK/IaHe Ha Kpail Ha pefa ce n3noi3sa endl. Hampumep:

cout << "Theganswer_ is," << 42 << endl;

Pabora ma moroka e Jda BUJIW KaKBM THUIIOBE JaHHH Ce HU3BexK/IaT H Jda Ce
c1>06pa31/1 CbC CHGL[I/I(i)I/IKaTa Ha M3BE2K/IaH€ Ha BCEKHU OT TAX.

8.3. CtanapTeH IIOTOK 3a BXO/I cin

CranIapTHAST MOTOK 3a BXoJ e cin. OmeparopbT 3a deTeHe OT ITOTOKA
e >>. [TorokbT 3a BXOM MOXKe J1a 00paboTBa MOCTIETOBATETHOCT OT PA3TUIHI
1o Tut npoMenuBu. Hampumep:

#include <iostream>
using namespace std;

int main(int argc, charx argv[]) {
int numberl, number2;
cin >> numberl >> number2;

cout << "numberl=" << numberl << endl
<< "number2=" << number2 << endl;
return 0;
}
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9. O6paboTKa HA U3KJIIOYUYEHUS

9.1. O6paboTka Ha I'peHIKu

Jla cu mpejicTaBuM, 1€ IO BpeMe Ha U3II'bJIHEHNE J1a/ieHa (DyHKIUS OTKPH-
Ba HEHOPMAJIHA, I'pelHa, cutyanus. [Ipuiannara 3a BL3HUKBAHETO HA TaKaBa
cuTyarysi Moxe Jia O'bjie pa3IMdHa — HEIPABWIHU BXOJHU JTAHHY, [IPEIbIBa-
He Ha JINCKA, N3UePIBaHe Ha HAJUYIHATA JUHAMUTHA MMAMET, HEBBH3MOKHOCT
Ja ce otBopu daitn n T.H. [lo KakbB HAMUH QYHKIUIATA TPAOBA Jia pearupa
HA TakaBa CUTYyaIlus’

[oxxomure morar ma O6bmar paziaunaau. OOGMKHOBEHO BCEKU ITPOIPAMUCT
U3I0JI3Ba COOCTBEH CTHUJI 3a 00pabOTKA HA TPENIKH, KOeTO BOJIW JI0 TOJIs-
MO pa3Ho0Opasme OT MPOTPAMHUCTKU MPAKTHKA. EnuH oT momxomure, KOITO
CPABHUTEJHO CTAHJAPTHO Ce U3I0/I3BA B e3uKa C, e PyHKIATA, OTKPUIA He-
HOPMAJIHA CUTYAIWS Jia BbPHE PE3Y/ITaT, KONTO CUTHAJIM3UPA 38 HAJIUTHETO
Ha rpemka. [ongma JacT or GpyHKIUNTE B cTangapTHaTa C 6ubiImoreka ca
OpraHU3WpAHU TOYHO [0 TO3W HadywH. Hampumep dyHKIusATa 3a OTBapsHa
Ha Qaiiose:

FILEx fopen(const char* filename, const charx mode);

BpbIla HyJ/IeB yKasares NULL ako He yciiee Jia OTBOpU (pailyl ¢'bC 3318/ IEHOTO
nme. OyHKIIUTE 38 MHUCaHe BbB haili

int fputc(int c, FILEx file);
int fputs(const char*x str, FILE*x file);

BpbmaT EOF KoraTo He ycresdT Jia 3aluiiaT JanauTe BbB daitina. [lo momodben
HaurH padoTH n (DYHKIUATA 3a deTeHne oT dair:

int fgetc(FILE*x file);

IIpn BL3HWKBaHE Ha T'pelika WM JOCTUTAHEe 10 Kpas Ha daiira tasu pyH-
kmust Bpbina EOF. B crampapraara C 6mbimoreka Morar Ja ce HaMepsiT Or-
POMHO KOJIMYECTBO TOJOOHU IPUMEPH.

Vmaiiku pe/iBujL Ta3u MpakTHKa Heka pasriegame Meroga void push()
Ha KJiaca cTek oT pasjen 6.8.2:

class Stack {
public:

void push(int val) {
if (top_<STACK_SIZE) {
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data_[top_++]=val;
+
}

};

Koraro crexsr e mwbien, metogabT void push() mo HUKAKDB HAYUH HE CHI-
HaJIM3UPpa 3a HaJu4due Ha I'peliKa. E,HHO pemieHue Ha TO3U HpO6JIeM e Ja
npepaborum Meroa void push() Taka, e jia BpbIa CTORHOCT — HAIIPUMED

int, — Karo ako Bb3HWKHE I'PEIIKa, METObT BPbINa HEHYyJeBa CTOWHOCT, a
aKO BCHYKO € Hape/l, Bpblla HyJIa:

int push(int val) {
if (top_<STACK_SIZE) {
data_[top_++]=val;
return O;
}

return -1;// I'peuka: cmeka e nsieH

}

Kaxk obade MoxkeM f1a ce CripaBuM ¢ 1oJ100eH pobjieM BbB WieH-(byHKIIATA
int pop() (Bxk. pazzen 6.8.2). Ynen-byukuusra e qeduHupana no cijie Hus
HAYWH:

class Stack {
public:

int pop(void) {
if (top_>0) {
return data_[--top_1;
}

return O0;

IE

[Ipobiembr ¢ Tasum QyHKIWs, € 9e aKO CTeK'bT € Ipa3eH, T BPbINa Hyja
6€e3 110 KAaKbBTO U J[a OMJI0 HAYMH J1a CUTHAJN3UPA 338 HACTDBIIMJIATA [DEIKA.
JInpeKTHOTO ITpUJIarane Ha Pa3BUTATA IMO-TOPE TEXHUKA 38 CUTHAJIUIUPAHE 38
I'PEIIKU € HEeBb3MOXKHO, Thil KaTo dyHKImATa int pop() BpbIia pesyirar.
IIpu TOBa BCsSKa CTOMHOCT Ha pe3yJTara € JOIMyCTHMa, Thil KaTo B CTEKa
MOTAT JIa Ce ChbXPAHSBAT BCIKAKBU IEJIH IUCIIA.
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Enun or BapuanTuTe 3a cripaBsine ¢ TO3U MpodjeM e pyHKIHUATa 1a ce
IIPOMEHH 110 CJIEJHUS HAYWH:

int pop(int& val) {

if (top_>0) {
val=data_[--top_];
return 0;

+

return -1;// I'peuka: cmeka e npasen

}

CroiiHoCTTa Ha eJleMeHTa OT CTeKa Ce BPbIla KATO CTOWHOCT Ha apryMeHTa
val, a pe3y/iTarTbT 0T (DYHKIUSITA Ce PA3IJIeXK 1A U3IISIO KATO KO/ 38 IPEINKA.
AKoO pe3yaTarbT 0T PYHKIHUATA € Hy/Ia, TO PYHKIUATA € paboTH/Ia TpaBuI-
HO; aKO Pe3yJITAThT € HEHYJIeB, TO € HACTbIIIIA TPeIlKa [P M3II'bJIHeHHe Ha
byHKIIATA.

Pasriieanusr moaxo 3a 06paboTKa Ha T'PEIIKH MaKap U YecTO U3I0JI-
3BaH € TeXKbK U TpomaB. V3M0JI3BAHETO My BOAM JI0 TOBa, Ye IPU BCIKO
u3BUKBaHe Ha (DYHKIUS, MPOLPAMUCTHT TPAOBa Jia M3CJIEIBA PE3yJITara OT
Ta3u (HYHKIUS 38 Bb3MOKHU HACT'BIMIIN TPEIIKU. 10Ba MpaBu KoJa Ha MPOr-
pamara TpyJeH 3a pasbupane u nojurbpxkane. JIpyr HemocraTbK Ha pasr-
JIEXKJIaHUS TIOJIXO/L €, Ye IPU Hero HsMa CTaHJapTH, KOUTO Jla Ce CIIa3BaT
ot Bcuuku. [Ipu HacTbIIBaHe Ha Ipelika MOXKe J[a BPbIa HEHYJIEB PE3YJITAT,
JIpyTa Jia BpbIla HYJIA, & TPeTa — OTPUIIATEJIHO Yucjio. ToBa mpaBu TPYIHO
€IHOTHITHOTO 0OpabOTBaHEe Ha I'PEIIKU.

9.2. 'enepupaHe n ob6paboTka Ha U3KJIOYECHUS

MexanusmbT 3a 00paboTkaTa Ha M3KIOUeHUsT B C++ [IPEIOCTaBs CTaH-
JIapTHY, BIPAJIEHN B €3UKa CPEJICTBA 3a pearupaHe Ha HEHOPMAJIHU, TDEIIHA
CUTyaIM{ 110 BpeMe Ha M3II'bJIHEHHe Tporpamara. MexaHusMbT HA U3KJII0UYe-
HUATA TPEJOCTaBs eTHOOOPA3EH CHHTAKCUC U CTUJT 3a 06paboTKa Ha TPEIIKH
B mporpamara. Toil emMuUHMpa HyKJaTa OT U3PUIHHM MPOBEPKHU 3a TPEIl-
KH W CbhCPEJOTOYaBA KOja 3a 00pabOTKa Ha I'DEIIKUA B OTJEJHU YaCTH Ha
nporpamMara.

OcHOBHUTE KOMIIOHEHTH, KOUTO (hOpMHUpAT MEXaHU3Ma 3a 00paboTKa Ha
u3KroUeHust B C++ ca ciegHure:

e [Ipy Bb3HUKBaHe Ha HEHOPMAaJHA CHTYAIlMs B IpOrpaMara, Iporpa-
MHCTBT CATHAJIN3UPa 32 HACT'BIIBAHETO N Ype3 I'eHepUpPaHEeTO Ha U3K-
sodenne. Koraro ce renepupa M3K/IIOUeHHE HOPMAJIHOTO U3I'bJIHEHHE

42

Preliminary version — 4 moemspu 2006 1.



1

2

Ha IporpamMara ce IpPeKpaTsBa JIOKATO U3KJ/IIOYEHHEeTO He ObJe obpa-
6oreno. B C++ 3a renepupane Ha U3KJIOUEHUE CE U3IOJI3BA, KJIIOUOBATA
nyma throw. Hanpumep, B ciennus dbparMenT B pefi 8 ce reHepupa u3-
KJIIodeHne oT Tumna StackError ako ce onurame Jia MpOYeTeM eJIeMEHT
OT IIPa3€H CTeK:

class StackError { ... };
class Stack {

public:

int pop(void) {
if (top_<=0)
throw StackError;
return data_[--top_J];
+

}

Touka B nmporpaMara, KbJIeTO T€HEPUPAHOTO U3KJIIOUEHHE ce 00paboT-
Ba. Haii-4ecTo M3KI/IIOUEHNsITA B IIporpaMara ce reHepupar u obpabor-
BaT oT paznunynu ¢yukiun. Hamupanero Ha cekius 3a 06paboTka Ha
reHePUPAHO M3KJIIOYEHUE YeCTO BOJU JIO Pa3BUBAHE Ha IIPOTDAMHUSI
crek. Cres KaTo M3KJIIOYEHHETO Obie 06paboTeHO M3I'bJIHEHUETO Ha
mporpaMaTa IPOAb/IXKaBa HOPMAJIHO. Bb3CTaHOBABAHETO Ha U3IIbJIHE-
HUETO Ha Iporpamara obave cTapa He OT TOYKATa Ha MeHepupaHe Ha n3-
KJTIOYEHHETO, 8 OT TOUKATa, K'bJIETO U3KIIOUCHUETO € 61110 06paboTeHO.
B C++ obpaboTkaTa Ha N3KJIIOYEHUATA Ce U3IIbaHgBa B catch-ceknumn.
Hanpumep, B ciensamara catch-cexius ce 06paboTBa U3KIIOUEHIETO,
reHEPUPAHO B IIPEIXOIHUsT (DPAIMEHT:

catch(StackError ex) {
log_error (ex);
exit (1) ;

}

Besika ena catch-cexnust TpsibBa jia ce aconuupa ¢ try-6jiok. B equn
try-6J10K ce TpymIupaT e€IuH WM [OBEYe OIEPATOPH, KOUTO MOraT Jjia
reHepupaT U3KJIYeHus, ¢ enHa uan mosede catch-cexknun. Hampumep:

try {
// Hsnosaseane Ha obekmu om kaaca Stack
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3 0o oo
4+ } catch(StackError ex) {
// 06pabomka Ha 2peuwka npu U3NOA3EGHEMO HG CMEKA

S

6 55 oo
7 ¥} catch(...) {
8 // O6bpabomka Ha 6CUYKU OCMAKHAAU 2DEUKU

9

10 }

AKo ce renepupa M3KJIIOYeHHE OT Tula StackError, To me Obe Npux-
BaHato u obpaboreno or catch-cexnusita B pey 4. Vsnosnssanero Ha
ceknusi catch (.. .), KbIeTo BMECTO TUII HA U3KJIIOUEHNETO Ce U3I0JI3BA
MHOTOTOYHE, O3HadaBa, de Tas3n catch-ceknus npuxsaima us3k/IOIeHUS
or BesikakbB THIl. CJie0BATE/IHO BCUUKU U3KJIIOUEHUS, FeHEPUPAHU B
try-6Jioka, KouTo He ca OT Tumna StackError 1ie ObJIaT TpUXBaHATUA U
obpaborenu or catch-cekuusra B pesn 7.

9.3. HpI/IMep 3a MU3II0JI3BaHE€ Ha U3KJ/IIOYYCEHUA

Karo nmpumep 3a m3mossBame Ha M3K/IOYEHHsT HEKa pasryegaMe KJaca
Stack, koiiTo Gerre BbBejeH B paszen 6.8.2. 3a nesnra B MeToguTe push() n
pop() e mobasena oO6pabOTKA Ha TPENIKN Upe3 reHepupaHe HA M3KJIIOUCHUsT
oT Tuna StackError:

class StackError {};
const int STACK_SIZE=10;
class Stack {
int data_[STACK_SIZE];
int top_;
public:
Stack () {
top_=0;
}
void push(int val) {
if (top_>=STACK_SIZE)
throw StackError();
data_[top_++]=val;
}
int pop(void) {
if (top_<=0)
throw StackError();
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19

21

22

23

24

25

26

28

29

31

32

34

35

36

37

38

39

40

41

42

43

44

45

46

47

49

return data_[--top_1];

bool is_empty () {

}

return top_==0;

bool is_full () {

}
};

return top_==STACK_SIZE;

B rnasuara dbynknus Ha nporpamara ot pasjien 6.8.2 e gobasen try-catch-
6J10K 3a 06pabOTKa Ha T'PEIIKH, Bb3HUKHAJN TP paboTa Ha MporpaMaTa;

#include <iostream>
using namespace std;

int

main(int arch, charx argv[]) {

charx msg="Hello,Cruel World!";
char buff[10];
try {

}

Stack st;

for (char* p=msg;*p!=’\0’;p++)
st .push (*p);

char* p=buff;

while (!st.is_empty ())
xp++=st.pop () ;

*p=7\07;

catch(StackError ex) {
cerr<<"StackError catched..."<<endl;
exit (1) ;

catch(...) {
cerr<<"Unknown error, ,catched..."<<endl;
exit (1);

return 0;

10.

[Ta6nouu (templates) m ponoBo (generic) mpor-
paMupase
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