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— Ykazarejure U MACUBUTE CA TACHO CB'bP3aHHU. Hmero ma macusa mozke

Ja Ce U3TO0JI3Ba KaTO YKa3aTeJI, COYEIl K'bM II'bPBUA €JIEMEHT Ha MaCHUBA.

E3nkbT rapanTrpa, e CTOMHOCTTA Ha YKa3aTes, HACOUeH C eHO CJe]

TIOCJIEITHUA €JIEMEHT Ha MaCuBa, € CMUCJIEHA.

— Tt kKaTo TO3M yKazaTeja He COYM KbM eeMeHT OT MachBa, TOil He

O6uBa Ja ObJle W3MOJA3BAH 33 YETEeHEe Ha CTOWHOCT W/ 3alucBaHe Ha

CTOMHOCT.



1.1. Apurmeruka ¢ yKasarejan

ApurMeTrka Ha yKa3aTes U LsJI0 YUCJIO
n
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Koraro kbM ykazaren ce mo6aBst [sii0 UUCJIO, PE3YATATHT Ie Obie
yKazaTesl, OTMECTEH ChC CHOTBETHMsT OpOi eJIeMEHTH K'bM Kpast Ha, Ma-
cHBa.

ApI/ITMeTI/IKa Ha yKa3aTeJl U IIdAJI0 YUCJI0
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- Koraro or ykazaren ce m3Baykja IS7I0 UUCJIO, PE3YATATHT Ie Obie
yKazaTes, OTMECTEH ChC ChOTBETHWS OpOii eIeMEeHTH K'bM HATAJIOTO Ha
MacuBa.

— W B gBara ciydasi, ako TOJYUEHUSAT YKA3aTET HE COYM K'bM €JIEMEHT
HA MaCMBa WJIN C €JHO CJIEJ] IIOCJIEHIS €JIEMEHT, PE3Y/ITaThT HE € Jie-
duHupaH.

EjiemeHT ¢ egHO cjies ocJeHUS
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— Jedununusara Ha e3nka rapaHTHpa, Y€ CTOWHOCTTA HA yKa3aTes, Ha-

COY€H C eJHO CJIell TIOCJaeTJHUA €JIEMEHT Ha MaChuBa, € CMHUCJIEHA.

EjiemeHT ¢ egHO cjen OCJIeTHUS
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AKo yKazaTessT p COYM K'bM IMOCJTEIHNs eJIeMEeHT Ha JaJeH MacHB, TO
(p+1) e yKazaTesa HACOUEH C €THO CJe] MOCTeJHUSA eTeMeHT Ha MAachBa.

— AKo yKazaressaT q COYM C €JIHO CJIEJ| TIOCJIe/IHUSI eJIEMEHT Ha MaCHhBa,
TO (g-1) COYM KbM MOCJEJHASA eJIeMeHT Ha MacHuBa.

WN3Ba>kj1ane Ha yka3areJjun

n

I
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1% q

— M3paxkmarmeTo Ha euH yKazaTesa OT APYT yKa3aTes e AepuHnpano camo
B CJIydail, 4e jJBaTa yKas3aTess coYaT KbM €/IeMEeHTH HA €JIMH W CbIIl
MAaCHB.

N3Bark/1aHe Ha ykazaTeyn

n
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1% q

— AKko ykazaressar p COUM K'bM i-THUsI €JIEMEHT OT MACUBa, a yKa3aTess q
COYM K'bM J-THS €JIEMEHT, TO PA3/INKATa MEXK/Ty JiBaTa ykazaress (q-p)
me Objie paBHA HA § — & = M.

— Pe3yaTaThT OT M3BaXKaHETO HA JBaTa YKA3aTe/d € YNCI0 ChC 3HaK,
T. €. pe3yATaTsT oT (p-q) € 1 — j = —n.



2. OyHKIINN

DyHKIMN
— Bceska mporpamva mHa C wan C++ nma gedurmpana nore exna QyHKIHIS
— main-pyHKINA.

— Bcewukn mporpamu, ¢ m3KI0UEHNE HA HAW-TPUBHAIHUTE, ITeUHUPAT
JOTbJIHATETHE (DY HKITHH.

chHKHI/II/ITe CJIYZKaT 3a IT'PYIHUPAaHEe Ha 9€CTO U3IMOJI3BaH KOJ, KaTO I103-
BOJIABAT I'PYNUPAHUAT KOJ Ja Ce HU3IIO0JI3Ba JIECHO W MHOTOKPAaTHO.

2.1. [dexmapupate Ha byHKIIUA

Jekisiapupane Ha QyHKIAN

— Ilpean ma 6be wamom3Bana eaHa (MYHKIWS, TS TpsOBa ga O0bae JeK-
JlapupamHa.

— JlexnapanmusaTa Ka3ga Ha KOMIMJIATOPA KAKBO € MMETO Ha (pyHKIus-
Ta, KAK'bB € TUII'bT HAa PE3y/TaTa, BPbIIAH OT (PYHKIUATA M KAKBU Ca
mapaMeTpuTe Ha (DyHKITHSITA.

— Nma nra mHaumna ma ce aekjgapwpa eaHa QyHKINs:

— Jla ce medpmnnpa mamata GyHKINS Tpean aa Obie M3moa3BaHa.

— Jla ce gedunmpa npororuna Ha QYHKIUATA, KONTO JaBa HA KOM-
nuraTopa Heobxoanmarta nadOpMaIus.

edunupane Ha niporoTullt Ha PYyHKIUS
™R Ha “Me Ha
pesynrtarta dyHKUMATa

return type function name (arguments) ;

|
|
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apryMeHTu Ha
dyHKUMATa

1 double distance(double x1, double yi1,
2 double x2, double y2);
3 double area(double r);

1
2
3
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2.2. [ledpunupane Ha PyHKINNA

Hedunupane Ha byHKIUS

TANO Ha
dyHKUNATA

ITpumepnu
const double PI=3.141592653589793;
double area(double r) {
return PI*rx*r;
}

1#include <cmath>

2
3
4
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using namespace std;

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

double y1,
double y2) {

2.3. IlpenaBaHe Ha apryMeHTH

IlpesnaBane Ha apryMeHTH 110 CTOWHOCT

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

}

int main() {
int counter=0;
plus2 (counter);
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IlpenaBane Ha yka3zaTejiu K'bM apryMEHTUTE

1void plus2(int* px) {
*px+=2;

}

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

0 N o ot A W N

IIpenaBane Ha TmpernpaTKun

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

3}

4int main() {

int counter=0;
plus2(counter);

2.4. IIpenecdunupane (overloading) Ha dpyHKIMN
Ilpenedpunupane Ha pyHKIUN

— B C++ e momycTiMo B e1HA T CHITA TPOTpaMa Jia Ce M3TMOI3BAT HAKOJIKO
dyHKIMKM, KOUTO MMAT PA3/IMYHU APIyMEHTH, HO €JHO U ChII0 HME.
Koraro ce m3nossea egro u cbiio uMe 3a jJedUHUPAHE HA HIKOJKO
dbyHKIMK ce roopu 3a npededurupare na PyHKIAR

B nuTeparypaTta Ha OBATAPCKY €3WK HIMa €IMHHA TEPMUHOJOTHS 32
obo3HavaBane Ha TOBA CBOMCTBO Ha C++. JIpyru wecTo m3moi3Banu Tep-
MUHHM 3a 00o3HauaBaHe Ha npeaedunaupanero Ha dbyuxknun (function
overloading) ca: ynryuu ¢ MH020 umena, NPUNOKPUBAHE HA GYHKUUL,

IIpumep

1int add(int x, int y) {
2 return x+y;

3}

4
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double add(double x, double y) {
return x+y;
}

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 O;

2.5. AprymenTun no noapa3bupane

AprymenTu no mogpa3zonpare
[Mpn nedwrwupane na dbynknun B C++ Ha mapamerpute Ha DYHKIAATA,
MOTaT JIa Ce 33JaBaT CTOIHOCTH 10 moJpa3dnpaHe.

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

¥

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

return O;

3. CTpyKTypn

Hednuupane na crpykrypa

— Cmpyxmypama TPeJCTaBIsIBA CHBKYMHOCT OT €JHa MWW TTOBEYEe TTPO-
MEHJINBY, KOWTO MOTAT Ja OT pa3ianvnam Tumose. ledwrnmmsara Ha
CTPYKTypa MMa CJIeJHNS CHHTAKCHUC:

— BarjaBHa 4acTt, KOATO Ce CbCTOM OT KJII0UoBaTa Jyma struct moc-
JleJiBaHa OT MMETO Ha CTPYKTypara.

Tamo, B KOETO Ce OMUCBAT YJEHOBeTe Ha CTpyKTypaTa. Tamoro Ha
nepWHUIIIATA € OTPAJEHO OT (DUTYPHU CKOOW W 3ad8AMHCUMEAHO
TpsibBa J1a ObJe TmocjIeIBaH0 OT TOYKa W 3ameras ‘; .



TANO0 Ha
CTPYKTypaTa

!'struct! struct name! ! {/*...*/1;

3arnaBHa
yacr

ITpumep 3a mecdbuHMpaHe HA CTPYKTYypa

B cnenpamma dparment e nedwHUpaHa CTPYKTypaTa person:

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

}s
— Hwmero Ha cTpyKTypaTa person Ce TPEBPbINA B UME HA TUIT W MOTAT J1a
ce neduHUPAT TPOMEH/THBH.
6 person somebody;
— 3a WHUNUAIN3UPAHETO HA CTPYKTYypa Ce M3MOJI3Ba 3amwuc, Mojg00eH Ha
VHULMAIN3AUAATa HA MACHUB.

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

JlocTbn 10 4jieHOBe HA CTPYKTypa

JocTbbT 10 dneHoBeTe (ToeTaTa) Ha CTPYKTypaTa ce OCbhIIECTBIBA
C W3II0JI3BAHETO Ha orepaTopa . (TouKa).

7 somebody.name="ivan";

g somebody.age=16;
Koraro gocrbmnbr 10 CTpyKTypara ce M3BDBPINBA €Upe3 yKA3aTes, TO
qJI€HOBeTEe Ha CTPYKTypaTa ca JOCTBHIHU Upe3 OlepaTopa ->.

11 void dump (person* ptr) {

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

4. Kiacose

Kiacose

— B e3mka C++ mma HAKOIKO HAaUnHA 32 nedWHUPAHE HA TUTOBE OT MOT-
peburensa. Enpara Bb3MOKHOCT € /1a e M30II3BAT PA3IJIEIaAHITE BEUe
CTPYKTypHu struct. JIpyrata BL3MOXKHOCT € JIa Ce M3MOJI3BAT KJIACOBE.

— MexanuambT Ha KjacopeTe B C++ pasroJiara ¢ M3KJIOYUTEJTHO Oora-
TH BB3MOKHOCTH, KOETO IMO3BOJIsIBA JeUHUDAHUTE OT MMOTPeOUTEs
TUIIOBE JIa O'bJAT TOYHO TOJIKOBA MOIIHU U M3PA3UTETHU, KOJIKOTO U
BrpaJeHUTE B €3UKa TUIIOBE.

4.1. Hedunuiusa HaA KJac

Hedununusa Ha KJac

— Jedununnsita Ha Kjaac B €3UKa C++ Ce ChbCTOW OT JIBE YACTH — 3G2A06HAG

4acm 1 maAno.
3arnasHa TANO Ha
wacr Knaca

— Ilpnwmep:
class Point {/*...%*/};
class Rectangle {/*...%/} rl, r2;

B tanoro Ha kimaca ce jgeduHMpa COUCHKBT OT WIEHOBE HA KJiaca U
HWBOTO HA JIOCTHIT JI0 TsiX. KjiacoBeTe mMaT /iBa BUJIa UJIEHOBE: “AeH-
NPOMEHAUBY T YAEH-PYHKYUU.

4.2. YjieH-npOMEHJINBU

Yien-npomMeHJIuBU
— 3a jJa craHe ejaHa TTPOMEHJIMBA YJIEH Ha Kjaca, TO Ts Tpsiba ja Obje
,E[(:'(bI/IHI/IpaHa B TAJIOTO Ha KJjiacCa.
— Ilpumep:

1 class Point {
2 double x_;
3 double y_;

a};

IIpuwmep:

1 class Rectangle {
2 Point bl_, ur_;
3}

10



YieH-TIPOMEHJINBU
— YjeH-mpOMEHIMBUTE HE MOTAT Ja ObJIAT WHUNNATUIUPAHN TP TIXHO-
10 JeduHupaHe.

1 class Foo {
2 int bar_=42;// Ipeuka!
3};

IIpu peduHupaHero Ha 4jIEH-IIPOMEH/IMBA HE Ce 3aj1ejis HaMeT. 3a/ie-
JIAHETO Ha TTaMeT W WHUINATN3UPAHETO HA UJIeH-TPOMEHTUBUTE Ce W3-
BBPITIBA €/IRA TPV Ch3JaBaHeTo Ha 00EKT OT JaeHWs KJIac.

4.3. Ynen-pyuknun
Yiaen-pyHknnn
— Ynen-dynryuume peasn3upar MHOKECTBOTO OT OINEPAINHU, KOUTO MO-
raT Jla ce M3BbLPIIBAT BbPXY 00EKTHTE OT JIaJIeH KJIaC.

— 3a ga crane egna pyHKIMSA 9I€H HA KIaca, TS TPpsaOBa aa Objae gexia-
pUpaHa B TSIJIOTO Ha KJaca.

Ynen-pyHKIUUTE MOTAT Ja ce JepUHUPAT B TAIOTO HA KJIACA.
1 class Point {
2 0oo0o
void set_x(double x);

3
a4 int get_x() {return x_;}
5

};

4.4. Moaundukaropu 3a JOCTHIO A0 YJIEHOBETE HA KJIaca

Moandukaropu 3a JOCT'bI

Kancyauparemo (cxpusanemo na un@opmayuama) e MEXaHU3bM KO-
TO TIPEJINa3Ba BhTPENTHOTO TTPEJICTaBsIHe Ha JaHHWTE.

— Kracosere B C++ mMaT CUJIHO PA3BUT MEXAHW3HM 3a CKPUBAHE Ha WH-
dopmarmara. B ocroBara my ca crnienimduraTopuTe 3a 1ocThin — public,
private u protected.

Iybauvurume waenose Ha Kjaaca ca JOCTBIHU OT BCUYKW TOYKH HA
porpamara.

- C%pumume YAeHoee Ha KijlaCa Ca JOCTHITHU CaMO B qnen—cbym(unwre
Ha KJlaCa W B nNpuameaume Ha KJjaca.

11

- 3auwumenume waenose ce TbPKAT KATO TyOJNTHN 33 GI€HOBETE HA
[IPOU3BOJIHUTE KJIACOBE M KATO CKPUTU 32 BCUYKM OCTAHAJIM TOYKHU HA
TIporpaMarTa.

MoaudukaTopu 3a JOCTbI: TPUMED

1 class Point {

2 double x_, y_;

3 public:

4 void set_x(double x){x_=x;}
513

6 Point pl, p2;
7pl.set_x(10.0);
8p2.x_=10.0; // zpeuka

4.5. Ob6exTn

O6ekTn

Jedvannmsara Ha Kaaca MOXKe J1a ce pa3raekjaa KaTo 1mabIow, o Koii-
TO Ce Ch3/1aBAT 0OEKTH.

— Hedunnpanero Ha KJjac ¢b3gaBa HOB THI B 00JIACTTA HA BUINMOCT, B
KOSTO € HallpaBeHa JiepuHunmsiTa.

— 3a ga ce medbwHMpa 00EKT OT JaJeH KJjac, TpadBa ga ce geduHIpa
MPOMEHTUBA OT CHOTBETHUSI THII.

— Ilpu medwnmpane na TpoOMEHJIWBA OT TUMA HA JAJE€H KIAC CE Ch3a-
Ba 00eKT (eK3eMuIsip, MHCTAHIMs) OT KJjaaca. Beekn 0bekT npurexkasa
CO6CTBeHO KOIlMe Ha YJ/IEH-IIPOMEHJIMBUTE Ha KJlacCa.

O6ekTn;

1 class Point {

2 double x_, y_;

3 public:

4 void set_x(double x) { x_=x;}

5 double get_x(void) {return x_;}
61}

1 Point pl, p2;
2pl.set_x(10);
3p2.set_x(20);
4pl.get_x();
5p2.get_x();

12



4.6. CTpyKTypu u KJIaCOBE

CTpyKkTypu n KJjlacose

class s {
public:

/S
>g

struct s {
/.
g

class Fool {

int bar_;
public:

Fool(int bar);

int get_bar(void);
g

struct Foo2 {
private:

int bar_;
public:

Foo2(int bar);

int get_bar(void);
i

4.7. KoncTpykTopu

KoucTpyKkTopu

KoncTpykTopn

— Nwmero na KOHCTPYKTOpPa CbBIada C UMETO Ha CaMHUAT KJIacC.

1 class Point {

2 double x_,y_;

public:
Point (double x, double y); // koncmpykmop
VIAXY

1

[ N

AKO KOHCTPYKTOPHT WMa apryMeHTH, TO Te TpsibRa Ja ce Tpemajar
mpm ch3maraHeTo Ha obekrta. Hampmmep:

1 Point pl = Point(1.0,1.0);
2 Point p2(2.0,2.0);

3 Point p3; // 2peuwka

4+ Point p4(4.0); // 2peuka

KoncTpykTOopn

— Vma BB3MOXKHOCT 33 eMH KJIac Ja ce nenHIpaT HAKOIKO KOHCTPYK-

TOpa, KOWTO Ce PA3JINYABAT IO apryMEHTHUTE, KOUTO UM Ce TPeaBaT.

— KoncrpykTop, oiiTo ce n3BnkBa 6€3 apryMeHTH ce Hapu4da KOHCMPYk-

mop no nodpazbupate.

1 class Point {

2 public:

3 Point (double x, double y);
4 Point (void) ;

5 };

6 . v .

7 Point p1(1.0,1.0);
g Point p2;

YneH-TPOMEHIUBUTE HE MOTAT JIa Ce WHUIMAJIU3NPAT TTPU TAXHATA JTe-
dbunnusg. VHumamm3npaneTo Ha UI€H-MPOMEHINBATE TPAOBA a ce
M3BBLPINNU PH Cb3/IaBaHe HA OOEKTH.

Sa wHUNMANM3WpaHe Ha, UIEH-TPOMEHINBATE HA O0DEKTHTE OT JIaJIeH
KJIAC Ce M3MOJI3BA CIEINUAJIN3UPAHA, WIeH-PYHKINS, KOSITO Ce HAPUIa
KOHCMPYKMOP.

IIpm cb3gaBaneTo Ha BCeKM 00EKT ce BUKA KOHCTPYKTOP, KONTO MHUITHA-
ann3upa UIeH-TIPOMEHINBUTE Ha 00ekTa. VI3BHKBaHETO HA KOHCTPYK-
TOpa Ce W3BBPITBA ABTOMATHTIHO MPW CH3TaBAHETO HA 00EKT.

13

4.8. Ilpumepu 3a M3NOJI3BAHE HA KJIACOBE
4.8.1. Touka B paBHMHaTa

IIpumep: TOYKa B paBHUHATA
IIpumep: TOYKa B paBHUHATA

1#include <cmath>
2 using namespace std;

14
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| X X
27 double distance(Point other) {
@ur. 1. JlekapToBU KOOPJAMHATH HA TOYKA B PABHUHATA 28 double dx=x_-other.x_;
29 double dy=y_-other.y_;
30 return sqrt(dx*dx+dy*dy);
3
31}
s class Point A{ 22 if
5 double x_, y_;
¢ public:
7 double get_x() {return x_;} IIpumep: ToYKa B paBHUHATa
¢ double get_y() {return y_;} ) ) ]
0 void set_x(double x) {x_=x; 34 Point add(Point pl, Point p2) {

10 void set_y(double y) {y_=y; 8 z:izztrzzzt;gl-get_x(),pl-get_yO);
36 . H

37 return result;
IIpumep: TouKa B paBHMHATa ss }
39

12 Point(double X:0.0, double y:0.0) { 140 Point sub(Point Plx Point pQ) {

13 X_=X; 41 Point result(pl.get_x(), p2.get_y());
14 y_=Y; 42 result.sub(p2);

15} 43 return result;

16 44 }

17 void add(Point other) { a5

18 x_+=other.x_;

46 double distance(Point pl, Point p2) {

19 y_+=other.y_; a7 return pl.distance(p2);
20 } 48 }

21

22 void sub(Point other) {

23 x_-=other.x_; 4.8.2. Crek

24 y_-=other.y_;

2} OcHOBHU oOTIepaluM CbC CTEK

OCHOBHI/ITQ onepanuu, KOuTo Morart Ja Ce U3BbpIIBaT C €IuH CTEeK Ca:
IIpumep: Touka B paBHMHATA nobaBgHe HA HOB eIeMeHT B cTeKa  push();
— M3BAXKJAHE Ha TMOCIEHNsT J00ABEH eJeMEHT OT cTeka — pop().

— Yecro crexknr ce napnua FILO (First In, Last Out) — nbpeu BAsi3 b,
TIOCTIEJIEH W3JIST3bI.

15 16



Peanuzanusa Ha cTek 35 while (!st.is_empty())

1 const int STACK_SIZE=10; % *pr=st.popO);
37 *p=2\07;
2 class Stack { en O
5 int data_[STACK_SIZE]; * :
. 39 }
4 int top_;
s public:
6 Stack() {
; top_=0; 5. IIpocrpancTBo oT mmeHna (namespace)
s}

Peanuzaiusa Ha crek

Peanusanmnsa Ha cTek

20

22
23
24
25

26 };

IIpocTpaHcTBO OT MMEHA

HpOCTpaHCTBaTa OT UM€EHa (namespaces) Ca BbB€JI€HU B C++ KaTo 1101~

. . JIpbKKa HA TaKa HAPEUYeHOTO MOJYTHO TPOrpaMHUpaHe.
void push(int val) {

if (top_<STACK_SIZE) { — Ilo cwimiecTBO TpocTpaHcTBATA OT MMEHA TIO3BOJISTBAT M3TPaXKIAHETO
data_[top_++]=val; Ha JHPBOBHUIHA CTPYKTypa OT MMEHA HA WACHTH(OUKATOPUTE B €IHA
} C++ mporpama KaTo 10 TO3W HAYWH HAMAJSIBAT PUCKA OT KOHMINKT HA

} nMenarTa.

int pop(void) {
if (top_>0) {
return data_[--top_J;
} IIpocrpancTBO OT MMEHA

return O;
} ’ — Koraro pazmepbT Ha ejHa 3aMovHe Jla HapacTBa — KOHQMINKTUTE HA

— IIpumep: daiiiosa crucrema 6€3 TNPEKTOPHUH.

HMEHa 3all04YBaT /Ja CTaBaT 4YeCTO dBJICHHE.

— 3a pemaBanero Ha T03u 1pobem B C++ ca BbBEJEHU [IPOCTPAHCTBATA

OT UMeHa.
bool is_empty() { IIpocTrpancreaTa OT UMeHA MOTAT Ja ObaaT BiIaraHd €HO0 B IpyTo U 14
return top_==0; . .

) obpa3ysar fiepaxwaHn CTPYKTYpW OT MMena, moaobrm wa aitionara
. ucrema. Takasa i XUYHA CTPYKT T WMEHA MOXK H
bool is full() { cucrema. Takama iiepap a CTPYKTypa O €Ha MOXKe JIECHO Ja
return tOp_==STACK_SIZE; npeanas’n KoJa Ha €1Ha IporpaMa OT KOH(bJ'H/IKTI/I Ha MMeHarTa.

}

5.1. ledbuHupane Ha TPOCTPAHCTBO OT MMEHA

eduHupaHne Ha MPOCTPAHCTBO OT MMEHA

NM3non3sane Ha cTrexk

29

30

— 3a gedurmpane Ha WMEHYBAHO MPOCTPAHCTBO OT WMEHA Ce M3TOJI3BA

28 int main(int arch, charx argv[]) { KJIIOYOBATA JyMa namespace. Hanpumep:
charx msg="Hello!";
char buff[10]; 1 namespace elsys {
Stack st; 2 class Student {

31
32
33
34

for (char*x p=msg;*p!=’\0"’;p++) .
st.push (*p); PR
char* p=buff; 5}
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1
2

KbMm e1HO pocTpaHCTBO OT MMEHA BUHATH MOXKE Jia ¢e J00aBsIT HOBU
nMeHa.

namespace elsys {
class Teacher {

5.2. I3nos3BaHe HA MPOCTPAHCTBA OT MMEHA

WN3nos3BaHe HAa NPOCTPAHCTBA OT UMEHA

NaentndprkaTopbT MOXKe J1a ce KBAJIWMUINPa MhJIHO.

elsys::Teacher teacher;

Nnentudrkaropbr Moxke ga O0bae BKAOYEH B TEKymara 00acT Ha
BUJIMMOCT, KAQTO CE M3MOJI3BA using-1euHuIms.

using elsys::Teacher;
Teacher teacher;

B rexymara obsracT Ha BUAWMOCT MOTAT J1a C€ BKJIIOYAT BCUYKW MIEH-
tudukaropn, AedUHUPAHN B PAMKHUTE HA JAJEHO TPOCTPAHCTBO OT
MMEeHA KaTO Ce M3TOJI3BA using- eKIaPAIIH.

using namespace elsys;
Teacher teacher;
Student student;

5.3. IIpocTpaHCTBO OT MMEHAa std

IIpocTpancTBO OT MMeHa std

IToBeuero or TunoBeTe, MPOMEHIUBATE U PYHKIIUUTE OT CTAHIAPTHATA
C++ 6ubsmoTeka ca AeddUHUPAHN B TPOCTPAHCTBOTO OT MMeHa std.

YecTo cperrana TpakTHKa €, Jla ce W3TOJ3Ba using-JeKaapains 3a
BKJIIOYBAHE HA WIEHTUMUKATOPUTE OT CTAHIAPTHOTO TTPOCTPAHCTRO OT
MMeHa B TEKyIaTa 00JIacT Ha BUINMOCT.

#include <cmath>

#include <cstdlib>
using namespace std;
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6. BxomHo n3xoaHu omeparum

BxoaHO0/u3x0aHU onepauuu

Twit kato C++ u C ca POJCTBEHW €3WIM, B €JIHAa MporpaMa Ha C++ e
HaMbJIHO BB3MOYXKHO Jla Ce M3MOJI3Ba CTaHmaprHarta C-6mbimorTeka 3a
BXOJ] W W3XO/I.

1#include <stdio.h>

2
3
4
5
6

int main(int argc, charx argv[]) {
printf ("Helloyworld!\n");
return O;

}

B C++ BX0AHO/mM3X0MHUTE ONEPAIMU CA OPrAaHU3UPAHU KATO OIEPAIUH
¢ moror. IIpu paspaboTBaneTo Ha BXOIHO,/M3X0AHATa OUOINOTEKA Ha
C++ crmenuajHo BHUMAaHWE € 00bpPHATO HA yA0OCTBOTO W JIEKOTATA HA
M3Mo3BaHe Ha GubIMOTEKATA.

6.1. CrangapTHI MOTONIM 34 BXO U U3XOJ,

CraHJgapTHU 1MOTOLM 34 BXOJ, U U3XOJI,

CragmapTHUTE IOTOIU 3a BXOJ U M3XOJ Ca JEeKAapUpaHd B 3aryIaBHUs
daitn <iostream>

IMorormre 3a BXOJ M W3XO[ W OTEpANNNTE C TSX ca JeDUHWpAHN B
TIPOCTPAHCTBOTO OT MMeHa std.

CTaHﬂapTHI/IH TIOTOK 3a U3XOJ € cout.

1#include <iostream>

2
3
4
5
6
7

using namespace std;

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

}

6.2. CranmapTeH IMOTOK 3a M3XOJ cout

CraHjapTeH IMOTOK 3a M3XO0/ cout

B eann m3pa3 morar ga ce KOMOMHUPAT HIKOJIKO OMEPATOPA 3a U3XO/I.

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

20



— C eamm omepaTop 3a M3XOJ MOTAT Ja Ce M3BEXKJAT PA3IUTHU TUOBE O6paboTKka Ha rpemniku

panmn. Hanpunep: — C-mogxo: DYHKIUATA, OTKPHIA HEHOPMAJIHA CHTYallnsi 1a BbhpPHE pe-

cout << "Thejansweryisy" << 42 << endl; 3yJTaT, KOUTO CUTHAJIM3UPA 33 HAJUYUETO Ha T'DeIKa.

. — Tonama gact ot dyuknunTe B crangapraara C OubanoTreka ca Oprain-
— 3a m3BekjaHe Ha Kpaii Ha peja ce M3MoJ3Ba endl. bymki Aap p

3UPaHU TOYHO TIO TO3W HAYWH.

6.3. CTargapTeH MOTOK 3a BXO/J cin FILE*x fopen(const charx filename,
const charx mode);
CraHgapTeH MOTOK 3a BXOJ, cin int fputc(int c, FILEx file);

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

— Crangaprhus noTok 3a Bxoj e cin. Ounepatopbr 3a 4eTeHe 0T MOTOKA int fgetc(FILE* file);

e >>.
TToTok BT 32 BXOJ MOXKe J1a 00paboTBa MOCIEI0BATETHOCT OT PA3IUIHEI
O6paboTka Ha rpemku B KJjaca Stack

MO0 TWTT TTPOMEHTHRI.
[IbpBonavasina Bepcuss  UICBa 00PAbOTKA HA TPEITKH.

1#include <iostream>

2 using namespace std; 1 class Stack {
3 2 ...
4int main(int argc, char*x argv[]) { s public:
5 int numberl, number2; 4 ...
6 cin >> numberl >> number2; 5 void push(int val) {
7 cout << "numberl=" << numberl << endl 6 if (top_<STACK_SIZE) A
8 << "number2=" << number2 << endl; 7 data_[top_++]=val;
9 return 0; 8 }
10 } 9 }

0 ...

1}

7. ObpaboTka Ha M3KJIOYEHUS

O6paboTka Ha rpemku B KJjaca Stack
7.1. O6paboTka Ha IpemKn . .
1 int push(int val) {

O6paboTka Ha rperkn 2 if (top_<STACK_SIZE) {
data_[top_++]=val;

ITo mpeme Ha W3MTLJIHEHWE Ha TIPOTpamMaTa jgajeHa (QYHKINS MOXKe 11a e
3

OTKpVE Bb3HNKBAHETO Ha HEHOPMaJIHA, TPEMTHA CUTYyallnd.

}

— IlpuunnraTa 3a BL3HUKBAHETO HA TAKABA CUTyallnst MOXKE Ja Obe pas- return -1;// I'peuka: cmeka e nzaex

B S N

JINYHa — HEIIPpAaBUJIHU BXO/JHUW JaHHU, IIPEN'bJIBaHe Ha JJUCKa, N34epIi-
BaHE€ Ha HaJIMYHATA JIMHAMWUYHA IIaMeT, HEBb3MOZKHOCT Jla C€ OTBOPpU

aiin u T.H. OGpa6oTka Ha rpemkn B Kjaca Stack

ITo xak®B HAaUNH (QyHKINSITA TPSOBA J1a pearnpa Ha TaKaBa CUTyarnsi? [IvproHavamHa Bepcust — JNTICBA 00PA0OTKA HA TPETIKN.

1 class Stack {
2

3 public:
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10

T'enepupane Ha U3KJIIOYEHUE

int pop(void) {
el — Ipu Bb3HUKBAHE HA HEHOPMAJIHA CUTYAIKsl B IIPOTPAMATA, TPOIPAMUC-

if (top_>0) {
return data_[--top_1; T'BT CUTHAIM3KMPA 33 HACT'bIBAHETO M Ype3 IeHePpUPAHEeTO Ha U3KJII0Ye-
} Hue.
; RO UF Koraro ce renepupa M3K/II0YeHHE HOPMAJTHOTO H3II'bJIHEHHE HA IIPOI-
pamMara ce TIpekpaTsBa JI0KaTO M3KJIIYEHNeTo He O6hae oopaboTeno.
11 « . &
}; — B C++ 3a renepupane Ha U3KJIIOUEHHWE CE M3I0JI3BA K/IOYOBATA JIyMa

12

B TS N

throw.

O6paboTka Ha Trperniku B KJjaca Stack
T'enepupane Ha U3KJIIOYEHUE

int pop(int& val) {
if (top_>0) {
val=data_[--top_]J;
return 0;

1 class StackError { ... };
2 class Stack {

3 e
} 1 public:

return -1;// I'pewka: cmeka e npasex ”int o ()

5

6

7 if (top_<=0)

8 throw StackError;
O6paboTka HA IpemKu o ; return data_[--top_I;
10

Pasrnegannar noaxom 3a 06paboTka HA T'PEIMIKA € TEKbK U TPOMAB. 11

12i“

IIpm Bcako m3BmkBane Ha (DYHKIWA, PEIYATATHT OT Taszw (HYHKIHUA
TpsTOBA JTa W3CIEBA 38 BH3MOXKHU HACTHIAAN Tpermkn. Tora mpasn

KOJIa Ha TIpOrpamaTa TPyJeH 3a pasdnpane u noJibprKane. O6paboTBaHe HA U3KJIOYEHUE

— Jlpyr HenocTaThbK Ha PasT/IeKIAHAA MOAXOJ €, e B Hero HaMa CTaH- Haii-decro m3kiouennsTa B nporpamara ce remepupar u obpaborsar

nmaptu. ToBa mpaBm TPYIHO IHOTUITHOTO 00pAbOTBAHE HA TPEIIKH. OT pasTmaHy byHKITHIL.

— Crex xaTo M3KIIOUEHNETO Ohie 00pabOTeHO MBMTHJIHEHNETO Ha TTPOT-

7.2. Tenepupane u o6paboTka Ha U3KJIIOYEHUS
pamaTa poIbrKaBa HOPMAJIHO. Bh3CTAHOBABAHETO HA M3ITHLIHEHNUETO

I'enepupane n 06paboTka HA M3KJIIOYEHUS Ha nporpamMarta obade craBa HE OT TOYKATA HA TEHEPUPAHE HA M3KJIIO-

9eHMEeTO, a OT TOYKATA, K'bJETO M3KII0UEHNETO € 6uo 06paboTeHo.
Mexanrm3mMbT 3a 06paboTKaTa Ha M3K/I0UeHnsd B C++ MpeIocTaBs CTaH-

JIApTHU, BIPaJIeHN B €3MKa CPeJCTBAa 3a pearupaHe HAa HEHOPMAJIHH,
TPENTHN CUTYAINN TT0 BpeMe Ha W3MbJIHEHWe TTporpaMaTa.

B C++ o6paborkara HA M3KIIOYEHUATA Ce U3II'b/IHABA B catch-cekium.

— MexaRu3MbT Ha N3KIIOYEHUATA TIPEJIOCTARA €IHO00PA3EH CHHTAKCUC 1 OGpaboTBane Ha U3K/IIOYEHNE

cTug1 3a 00paboTKa Ha T'PENTKU B MporpamMara. 1 catch (StackError ex) {
2 log_error(ex);

3 exit (1);

4}

— Enumunnpa nykaarta 3a u3pUYHA MPOBEPKHU 32 TPENIKA U ChCPEIOTO-
JaBa Koja 3a 06paboTKa Ha TPEITKN B OTJETHU YacTU Ha MpoTpaMaTa.
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2
3
4
5
6
7

15
16
17
18
19
20
21

O6paboTBaHe HA N3KJIOYUYEHUE

— Bcesika ejna catch-ceknmst Tpsibpa ja ce aconmuupa ¢ try-6si0k. B ennn
try-0JI0K ce rpynupar eJuH Wjd [OBeYe OlEepaTOpPu, KOMTO MOraT Ja
reHepupaT M3KIIOUEHNd ¢ eJHa WM ToBede catch-cexnnm.

1try {

2 // Hsnoaseane Ha obekmu om kaaca Stack
3 A

4} catch(StackError ex) {

5 // 06pabomka Ha 2pewka Npu USNOA3EAHEMO KA CMEKA
6 aoo
7} catch(...) {

s // Obpabomka Ha 6CUYKU OCMAHAAU 2PeWKU
9

10 }

7.3. Ilpumep 3a m3mnoJI3BaHe HA M3KJIIOYEHUS

IIpumep 3a m31o0J/13BaHe HA U3KJIIOYEHUS

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;
}

IIpumep 3a m3no3BaHe HA UIKJIIOYUEHUS

int pop(void) {
if (top_<=0)
throw StackError();
return data_[--top_];
}
bool is_empty() {
return top_==0;

25

}
bool is_full() {

return top_==STACK_SIZE;
}

IIpumep 3a m3noJsI3BaHe HA U3KJIIOYUEHUS

sr#tinclude <cstdlib>

s#Finclude <iostream>

20 using namespace std;

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

31

32

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49}

char*x msg="Hello,Cruel, World!";
char buff[10];

try {
Stack st;
for (char* p=msg;*p!=>\0’;p++)
st.push (*p);
charx p=buff;
while (!'st.is_empty())
xp++=st.pop();

*P:’\O’;

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

} catch(...) {
cerr<<"Unknown error_ catched..."<<endl;
exit (1);

}

return O;
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