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I. 3apaum u ynpa:xxHenust
1. A6cTpakTHble TN JaHHBIX (AT/H). Knaccsl

KoHcTpyKTOpPBI 1 1€CTPYKTOPHI

1.1. EcTb 111 o1MOKM B IPUBEJICHHOM (parMeHTe nporpammbi? Eciu ecth, To 00bSCHHUTE, B 4eM
oHM 3aKimtoyarorces. | Kak n3aMeHuTs onucanue kiacca 4, He BBOJII HOBbIE METO/Ibl U HE MEHSIS
f(), utoOs1 B f() HEe ObUTO OmKMOOK? UTO Oy/eT HaneyaTaHo B pe3yibraTe padoTsl Gpynkuuu f()?

1 Besne, rae aTo HeoOX0 MO, peanoaraetcs Hanuure #include<iostream> u using
namespace std um #include<cstdio>.
class A {

int a, b;

public:

AA&X){

a=X.4a,

b = x.b;

cout << 1;

¥

A (inta) {

this->a=g;

b =a;

cout << 2;

}

b

void () {

Ax(1);

AY;

Az=A(25,4);

As=6;

Aw =z

X=Z=W,

}

1.2. OnucaTth KOHCTPYKTOP JUISI HEKOTOPOTO Kjlacca A TakuM 00pa3oM, 4TOOBI OBLIIH BbI-
MIOJTHEHBI CIICIYFOIIUE YCIOBUS:

a) 9TO €IUHCTBEHHBIN SBHO OMUCAHHBIA KOHCTPYKTOp Kiacca 4,
0) cripaBeAIMBHI CIEAYIOIINE OMUCaHH 0OBEKTOB Kiiacca A:

Aaq;

A b(1);
Ac(l, 2);
Ad(l’, 1);

1.3. Ecniu ecTh 01IMOKHU B MPUBEIEHHOM (parMeHTe MPOrpaMMbl, TO OOBSICHUTE, B YEM OHU
3aKIII0YAI0TCS, U BBIYEPKHUTE OLTMOOUHBIE KOHCTPYKIIHH.

Yro OyaeT BbIIAHO B CTAHAPTHBII KaHA BbIBOJIA IIPH BbI30Be GyHKIMH Main ()?
a) class X {

int i;

double t;

X(int k) {

i=Kk;

t=0;

cout << 1;



}

public:
X(int k, double r = 0) {
i=k;

t=r;

cout << 2;

}

X & operator= (X & a) {
i=a.li;
t=at;

cout << 3;
return * this;
}

X(const X & a) {
i=a.li;
t=at,;

cout << 4;

}

};

int main() {
X a;

X b(1);
Xc(2,3.5);
Xd=c;
Xe (6.5, 3);
c=d=g¢;
return O,

}

b) class X {
int i;

double t;
X(){

i=0;
t=1.0;

cout << 1;

}

public:
X(int k =0, double r =1.5) {
i =k;

t=r;

cout << 2;

}

X(const X & a) {
i=a.li;
t=aft;

cout << 3;

}

}

int main() {
Xa,;

X b(1);

Xc (15, 2);



Xd=b;

Xe=3;

b=c=e¢;

return O;

}

1.4. Onucats kimacc 4 Takum 00pa3oM, 4ToObl Bce KOHCTpYKIuK ¢yHkmuu main () obum
BEpHBIMH, a Ha dKkpaH Beigaocs 100 300.

int main () {

Aal (5),a2=3;

al *=10;

a2 *=al *=2;

cout << al.get() << a2.get() << endl,

return 0;

} -

1.5. Onucatsp knacc B Takum 06pazom, 4ToObI Bce KOHCTPYKIUU (GYHKIIUU MaIN ObLIU BEPHBIMH,
a Ha 9kpaH Beiaiock 10 20 30.

int main () {

B bl, b2 = b1, b3 (b2);

cout << bl.get() << b2.get() << b3.get () << endl;

return O;

}

1.6. Onmcats kimacc C TakuM 00pa3om, 4TOOBI BCe KOHCTPYKIIUH (PYHKIMH MaiN ObLIH BEPHBIMHU,
a Ha ’KpaH Begasock 14 10 48.

int main () {

Ccl (7),c2=5,c3(cl+c2);

cout << cl.get() << c2.get() << c3.get () << endl;
return 0;

}

1.7. Onucath kjiacc A Tak, YTOOBI:

- BCE KOHCTPYKIMH (YHKITMK main ObUTH BEPHBIMH,

- SIBHO B KJIacce 4 MOHO OnucaTth He 00Jiee 0JTHOTO KOHCTPYKTOpa,

- Ha ’KpaH BeIagock 15 60 7.

Heb3st ©cnoib30BaTh UCKIIIOYCHHS U JIFOObIE (YHKIIMU JTIOCPOYHOTO 3aBEPIICHHUS TPOTPaM-MBbl.
int main () {

A al(5),a2 =4, a3;

a2 *=al *=3G;

cout << al.get() <<''<<a2.get() <<''<<a3.get() << endl;

return O;

}

1.8. Onumcartp knacc B Tak, 4TOOBI:

- BCE KOHCTPYKIMU GYHKIIMHA MAiN ObLIA BEPHBIMH,

- KJacc B coaepran TOJbKO OJIMH SIBHO OMTUCAHHBIN KOHCTPYKTOD,

- Ha 9KpaH BeIgasocs 17 11 6.

Henp3s ncnons30BaTh UCKIIOUYECHUS U JTFOObIE PYHKIIMH TOCPOYHOTO 3aBEPILICHUS] IPOTPaM-MBI.
int main () {

B bl (1), b2(2,3), b3 (bl);

bl += b2 += b3;



cout << bl.get() <<''<< b2.get() <<''<<b3.get () << endl;
return 0;

by

1.9. Omucarts kinacc C Tak, 4TOOBI:

- B main omnO0YHBIM OBUIO TOJIBKO OIMCAHUE 0OBEKTA 2,

- kacc C coeprkal TOIBKO OJIMH SIBHO OTIMCAHHBIA KOHCTPYKTOD,

- TIOCJIe YIaJICHUs OTMCaHus ¢2 Ha 3KpaH BbIAanochk 14 56.

Henp3s ncnoib30BaTh UCKIFOUYCHUS U JTFOObIC (PYHKIIMH TOCPOYHOTO 3aBEPIICHUS IPOTPaM-MBI.
int main () {

Ccl(7),c2=5,¢c3(cl + cl);

cout <<cl.get () <<''<<c3.get () <<endl;

return O;

¥

1.10. Yro HamewaraeT ciieayromnias mporpamma’?

class I {

int i;

public:

[() : i(9) { cout << "sun" <<endl; }

I(int @) : i(a) { cout << "venus " << i<<endl;}
I(const | & other) : i(other.i) { cout << "earth " <<i <<endl; }
~1() { cout << "moon" << endl; }

int Get() { returni; }

void operator+= (const | & op) { i+=op.i; }

3

void f(I & x, 1'y) {

y +=1000;

X+=y;

int main() {

Iil;

1i2(20);

i2 += 400;

f(i1, i2);

cout << i1.Get() << i2.Get() << endl;
return O;

}

1.11. Yro HamewartaeT cieayromias mporpamma?

class I {

int i;

public:

1) : i(6) { cout << "owl" << endl; }

I(int a) : i(a) { cout << “"sheep " << i << endl; }
I(const | & other) : i(other.i) { cout << "horse " <<i << endl; }
~1() { cout << "wolf" << endl; }

int Get() { returnii; }

void operator*=(const | & op) { i*=op.i; }

3

void f(I X, 1 &y) {

X*=1;



y* =X

}

int main() {

lil;

1i2(3);

i1*=7,

f(il, i2);

cout << il1.Get() <<'' << i2.Get()<< endl;
return 0;

by

1.12. Yro HamewaraeT ciieayromnias mporpamma?

class I {

int i;

public:

[() : i(5) { cout << "fist" << endl; }

I(int @) : i(a) { cout << "lance " << i<<endl; }
I(const | & other) : i(other.i) { cout << "dagger " << i<<endl; }
~I() { cout << "pistole™ << endl; }

int Get() { returni; }

void operator+=(const | & op) { i+=op.i; }
3

void f(I & x, 1'y) {

y +=1000;

X+=y;

}

int main() {

Iil;

1i2(30);

i2 +=700;

f(il, i2);

cout << i1.Get() << '' << i2.Get() << endl;
return 0;

¥

1.13. /lanbl ontMcaHus CTPYKTYPBI, IEPEMEHHOM B (DYHKIIUH:

struct mystr {

int a, b;

Y

int i = sizeof(mystr);
int f(mystr s) {
return 0;

¥

JlonoTHUTE OTMMCaHue CTPYKTYPhI MYStr (He u3meHsist onucanue GyHkmy f ) Tak, 4T00BI TONBKO

onucanue f crano ommOoYHBIM.

1.14. OnummuTe CTPYKTYpY C UMEHEM Smartstr, y1oBIeTBOPSIOLIYIO IBYM YCIOBUSM:

(1) MokHO co3/1aTh 0OBEKT THIa Smartstr;

(2) Henb3s co3aaTh MAaCCHUB JIEMEHTOB THIIAa SMartstr B JTMHaAMUYeCKOM MaMsTH.
1.15. Kakue KOHCTPYKTOPHBI U AECTPYKTOPHI M B KAKOM MOPSIKE OyIyT BHIMOIHATHCS MPH padoTte

clenyromiero pparMenTa mporpaMMsl:

a) class A {};



class B : public A {};
class C : public B {};

int main(){
Cc;

Aa=c;
struct D {

B b;

D(): b(®){}
}d;

}

b) class A {};

class B : public A {};
class C : public B {};
int main(){

class D {

B b;

Aa;

public:

D ():a(b){ }

}d;

Cc;

}

c) class A {};
class B {};

class C : public A, public B {};
int main(){

Cc;

class D {

Cc;

B b;

public: D(): b(c){}
}d;

}

1.16. Yto OyneT BbIIAHO HA MeYaTh IPH paboOTe CISAYIONMEH MPOTrpaMMbl?

struct S {

int x;

S (int n) { x = n; printf (" Cons "); }

S (const S & a) { x = a.x; printf (" Copy "); }
~S () { printf ("Des "); }

¥

SH(Sy){

y =S(3);

returny;

}

int main () {
Ss(1);

f(s);

printf ("%d ", s.X);
return O;

¥

1.17. Yro Oyzner BbIIAaHO Ha MevaTh Npu paboTe cIaeayouei nporpaMmmbl?



struct S {

int x;

S(int n) { x = n; printf(" Cons "); }

S(const S & a) { x = a.x; printf(" Copy "); }
~S() { printf("Des "); }

SH(S&y){

y =35(3);
returny;

int main () {

S s(1);

f(s);

printf("%d ", s.X);
return O,

¥

1.18. Yro Oyner BeIJAaHO HA TIeYaTh IpH pabOTe CICIYIOMICH MPOrpaMMbl?

struct S {

int X;

S(intn) {x=n; printf(" Cons " ); }

S(const S & a) { x =a.x; printf( " Copy " ); }
~S() { printf("Des " ); }

S&f(Sy.S&n{

y=S5(3);
return Z,

int main () {

S s(1);

f(s,s);

printf( "%d ", s.x);

return 0;

}

1.19. Buectu no6aBiieHus B OMKCAHUS 3aaHHBIX METOIOB (He MEHsIsI BHIBOJ HA KpaH!)
ctpykTyp B 1 D Tak, uToObI Bce KOHCTpyKIMU Main () ObLTH MPaBUIbHBIMH, a Ha I1€4aTh BbI-

nanocek 5535324242,

struct B {

float x;

B (float a) { x = a; cout << 5; }
~B() {cout<<2;}

Y
struct D : B {
D(){cout<<3;}
~D() { cout << 4;}
I
int main () {

B *pl=newB (1), * p2 = new D[2];
delete p1;

delete [ ] p2;



return O;
1.20. Buaectu 1o0aBiieHus B OMUCAHUS 3aJaHHBIX METOJIOB (He MEHsIsl BHIBOJI HA KpaH!)

ctpykryp B u D Tak, 4To0bI Bce KOHCTpYKIK Main () ObLIv MPaBUIBHBIMHE, a HA TICUYaTh BbI-
nanock 11163343.

struct B {

int X;

B (inta) { x=a;cout<<1;}
~B () {cout<<3;}

struct D : B {

D (intd) : B (d) { cout << 6; }
~D () { cout << 4; }

h
int main () {

B * pl=new B [2], * p2 = new D (1);

delete [ ] p1;

delete p2;

return 0;

¥

1.21. Buectu mo0aBiieHUs B OMKCAHUS 3aaHHBIX METOIOB (He MeHsIsl BHIBOJ HA KpaH!)
ctpykTyp B 1 D Tak, uToObI Bce KOHCTpyKIMU Main () ObUTH MpaBUIIbHBIMHE, a Ha Ie4aTh BbI-
nanock 776898.

struct B {

int x;
BO){x=7;cout<<7;}
~B() { cout << 8; }

struct D: B {

D(intd) {x=d;cout<<6;}
~D() { cout << 9; }

h
int main () {

B * pl =new B [1], * p2 = new D[1];

delete [ ] p1;

delete [ ] p2;

return O;

}

1.22. Ectb 11 omuOku B npuBenéHHOM HIKe ¢parmente? Eciau ga, 00bscCHUTE, B 4YéM OHU
3aKJIFOYaAI0TCA.

a) int n;

float f(float a, intt =3, intd =n) {

return a * (float) (t % d);

}

b) float f(floata=2.7, int t, int d = 8) {

return sa * (float) (t % d);

}

¢) enum { myparam = 18 };

float f(float a, intt = myparam + 5, intd =t + 8) {



return a * (float) (t % d);
}

10



2. Ileperpyska onepauuii. Ileperpyska pynkumii
2.1. lansl onvcaHue Kiacca U QyHKIHH:

class Cls {

int i;

public:

Cls(){i=1;}

Y

void f(Cls * p, CIs * q) {

”}‘p =*q;

Jomonuute onucanue kiacca Cls (He nuamensis onucanue GyHkiuu f )Tak, 9T00BI TOIBKO
onucanue f ctano ommbOYHBIM.

2.2. Onucarth MPOTOTHIIBI IBYX HEpErpyKeHHBIX (GyHKIMH f 13 HEKOTOPO# 001aCTH BU-TUMOCTH,
JUTSI KOTOPBIX OyIyT BEPHBI CIAEAYIONINE 00paIlleHNs K HUM:

a) f(1);

F(+, );

f(2.3);

£(3, “str”);

b) £0);

f (“abc”);

f(2);

f(+, 3);

c) (0, 1);

(1, 0);

f(0, "m");

f("n", 0);

d) f("p"); // rae struct X {
f (x, 0); // X(int);

f (0, 0); // operator int();
O "a") I} X

f(, "),

e) f(1000000000000);
f(1);

f0;

f (0, 0);

()

f(1,"u");

2.3. lns KaI0TO BBI30Ba MIEPErPYKEHHOUW (DPYHKIIMH C OJJTHUM MapaMEeTPOM YKaXKHTe, Ka-Kas
(GyHKIMS ¥ Ha KaKOM IIare alroputMma OyzaeT BbIOpaHa.

a) int f(int a=0) { return a; }
int f(double a) { return a; }
int main() {

short int s;

int i;

bool b;

enume {A, B, C};

float f1 = 1.0f;

f0);

11



f(s);
f(f1);
f(b);
f(A);

}

b) int f(double a = 1.0){return a;}
int f(long double a = 5.0){return a;}
int main() {

float f1 = 1.0f;

double d = 2.0;

long double Id = 3.0I;

f();

f(4);

f(f1);

f(d);

f(ld);

c) int f(int a = 1){return a;}
int f(long double a = 5.0){return a;}
int main () {

short int s;

int i;

bool b;

float f1 = 1.0f;

double d = 2.0;

f(s);

f(i);

f(b);

f(f1);

f(d);

}

12



3. HacaenoBanue. Bupumocts 1 AOCTYITHOCTH UMEH

3.1. Ecnu ecth ommbku B peannzanuu Gyakuuii B::g () u main (), oobscHute, B 4eM OHU

3aKJII0O49arTCA.

Jl71st BceX MpaBUIIBHBIX OMEPATOPOB ATUX (PYHKIHIA ¢ TIOMOIIBIO ONEPAIH pa3perie-Hus

00JTaCTH BUIIUMOCTH «::» YKaKUTE, U3 KAKOH 00JIaCTH BUAMMOCTH BBIOMPAIOTCS y4aCT-BYIOIIHNE

B UX 3aI1MCH UMCHAa.

Kakue KOHCTPYKTOPBI U AECTPYKTOPHI U B KAKOM MOPsiiKe OyayT BbI3BIBATHCS IIPU pa-00Te

JAHHOW IPOrpaMMbI?
a) intx=0;

void f (int a, int b){x = a+b;}

class A {

int X;

public:

void f (){x = 2;}

class B: public A {
public:

void f (int a){::x = a;}
void g ();

3

void B::g() {

f0;

f(1);

(5, 1);

X=2;

}

Bret(B&x, B&y){
return Xx;

}

int main () {

B b;

f(5);

f(+, 6);

b =ret (b, b);

return O;

}

b) double a = 0;

void f (double x){a = x;}
struct A {

double a;

void f (){a=2;}

Y

classB: A{

public:

void f (int a){::a=a;}
void g ();

3

void B::g() {

f(1.2);

f0);

13



a=2;

¥

void empty (B & a, Bb) { }
int main () {

B d;

f();

f(6);

empty (d, d);

return O;

k

c) intx=0;

void f(int a, int b) { x = a+b; }
class A {

int X;

public:

void f() { x=2; }

void f(char al, char bl) { x = al-bl; }

class B: public A {
public:

void f(inta) { :x=a; }
void g () {

f();

f(0);

(5.3, 1);

x=1,

}

3

int main () {

B b;

f(2);

f(3, 'a");

return 0;

}

d) double a = 0;

void f(double x = 2) {
a=x;

}

void f() {

a=1;

}

struct BBase {
double a;

void f(){

a=2;

}

Y

class B: BBase {
public:

void f(inta) { :;:a=a; }
void g() {

f('r’);



f0);

a=2;

}

¥

int main () {
B d;

f();

f(6);

return 0;

}

e) float y = 0;

void f(float a) {

y=a

}

class T {

inty;

public:

void f() {

y=2;

}

h

class B : public T {

public:

void f(float n, float m) { ::y=n*m; }
void f(char c1, char c2) { :y=cl +c2; }
void g () {

f0;

f(1);

f(-1,1);

y=2

}

I

int main () {

B b;

f(5);

f(+, 6);

return 0;

}

3.2. Ecnu ecTh oIMOKYU B peain3aluu METOJ0B 3aJaHHBIX KJIACCOB U (PYHKIIUU main (),
HCIIPAaBbTEC UX, UCIIOJIB3Ys OIICpALIUIO PA3PCHICHUSA oOJactu BUJIUMOCTH «.:»,

Kakne KOHCTpYKTOpBI U IECTPYKTOPHI U B KAKOM MOPsIKe OyIyT BBI3BIBATHCS MPH pa-00Te
JAHHOW IPOrpaMMbI?

a)intx=0;

int f(inta, intb) {returnx=a+b;}
class A {

int x;

public:

A(intn=1){x=n;}

int f() { return ::x=x; }

3

class B {



int X;

public:
B(@intn=2){x=n;}

h3

class C: public A, public B {
int X;

public:

int f(int a) { return ::x=x; }
void g ();

j

void C::g() {

x=1();

f(3);

x =1(4,5);

X =6;

int main () {
Cc;
Bb=c;

x=f(‘8’,9);

return -1;

}

b) int x = 0;

int f() { returnx=1; }
class A {

int x;

public:
A(intn=2){x=n;}

int f() { returnx =3; }

int f(int a, int b) { returnx=a % b; }
3

class B: public A {

int x;

public:

int f(inta) { returnx = a; }
int f(int a, int b) { returnx=a+b; }
int g(A*a, B*b);

Y

int B::g (A * pa, B*pb){
x=1();

x =f(5)

x =f (6, 6);

x=A:f(5);

return -1;

}

int main () {

B a;

class C {

B b;

16



Aa;

public:
C(): b(), a (b) {}

b

Cc;

x=a.f();

x =a.f(7);

return a.g (& a, & a);

k

c) intx=0;

int f(inta, intb) {returnx=a+Db; }
class A {

int X;

public:
A(intn=1){x=n;}
int f() { return ::x =x; }

class B {

int x;

public:
B(intn=2){x=n;}

h

class C: public A, public B {
int x;

public:

int f(int a) { return ::x =x; }
void g ();

3

void C::g() {

x=f();

f(3);

x=1(4,5);

X = 6;

int main () {

Cc;

B b;

Aa;

c.f0);

c.f(7);

x=1(‘8°, 9);

return -1;

}

d) intx=0;

int f() {returnx=1; }
class A {

int x;

public:
A(intn=2){x=n;}
int f() { returnx=3;}
int f(int a, int b) { returnx=a% b; }
3
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class B: public A {

int X;

public:

int f(int a) { returnx =a; }
int f(inta, intb) {returnx=a+b;}
intg (A*a, B*h);

h

int B::g (A * pa, B * pb) {
x = 1();

x = 1(5);

x = (6, 6);

x = A:f(5);

return -1;

ks

int main () {

B a;

x = a.f();

x = a.f(7);

class C {

Aal;

public:

?)ﬂwH}

Cc;

return a.g(& a, & a);
}

e) int x = 4;

class A {

int x;

public:

A(int n=1);

int f(inta=0, int b=0);
3

class B: public A {
public:

int x;

B(int n=2);

int f(int a);

Y

class C: public B {
int x;

public:

C(int n = 3);

int f(int a, int b);
int g(A > p);

int main () {
A*p;

B b;

Cc;
Aa=c
struct D {

18



B b;

D(): b(5) {}

}d;

p=&bDb;

X =c.g(&c);

x = c.f();

X = ¢.f(x);

x = c.f(x, 1);
x=p->1();

X =p ->f(x);

X =p->1f(x, 1);
return 1;

}

f) int x = 4;

class A {

int x;

public:

A(int n = 3);

int f(inta =0, int b =0);
h
class B: public A {
int x;

public:

B(int n=1);
int f(int a = 0);
h

class C: public B {
int x;

public:
C(intn=2);
int f(int a, int b);
int g(A > p);

Y

int main () {
A*p;

B b;

Cc;

class D {

B b;

A a;

public:

D(): a(b) {3
}d;

p=&bDb;

X =c.9(&b);
x = c.f();

x = ¢.f(x);

x =c.f(x, 1);
x=p->1();

X =p ->f(x);
x=p->f(x, 1);
return 2;
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¥

3.3. Ecnu ecth omubOKu B ciieayromeM pparMeHTe, TO B 4YeM OHH 3aKitoudatorcs? McnpaBb-Te
OIIMOKYM, HUYETO HE y/aalsis, 100aBUB B 00IIeH clokHOCTH HE Oosiee 14 CHMBOJIOB.

class A {

public:

int * n;

int m;

b

class B: public A {

public:

int * p;

h

class C: public A {

public:

int * c;

h

class D: public B, public C {
public:

int * e;

h

int main () {

D fA, * f=new D;

fA.m =0;

return *((* f).e = & fA.m);

}

3.4. Ecniu ecTh ommOKH B cieayromieM (pparMeHTe, TO B UeM OHM 3akitouatorcs? McnpaBb-Te
OImMOKK, HUYETO HE yalisis, T00aBUB B 00IIIEH CIIOKHOCTH He Oojee 12 CHMBOJIOB.

class S {

public:

ints;

void sp(int si) { s =si; }

Y

class T: S {

public:

int t;

void tp(int ti) { t = ti; s =ti; }

3

classU: T {

public:

int u;

void up(int ui) { u = ui; t = ui; s=ui; }
3

void g() {

U * pu = new U;

T * pt =pu;

S * ps =pu;

}

3.5. Ecnu ecth ommOKu B creayoneM pparMeHTe, To B YeM OHU 3aKirouatoTcs? VicnpaBb-Te
OIIMOKHU, HUYETO He yaamsis, 100aBUB B 00IIel cIOKHOCTH He Ooiee 29 CUMBOJIOB.
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class W {

public:

int * w;

void wf (int * wp) { w = wp; }

b

class X: W {

public:

int * x;

void xf (int * xp) { x = xp; w = xp; }
b

class Y: W {

public:

int *vy;

\}/oid yf(int*yp) {y=yp;w=yp; }
class Z: X, Y {

public:

int * z;

void zf (int * zp) { z=zp; x = zp; y = zp; }
h

void h () {

int hi;

W * pw;

X* px;

Y *py;

Z*pz,

pz = new W;

(*pz).w = & hi;

pz -> xf ((*pz).X::w);
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4. BuptyanbHble pyHKIHH. AOCTPaKTHBbIE KJIACCHI

4.1. Onucatp yclIOBHS BKIIFOUEHUSI MEXaHU3Ma BUPTYaJIbHOCTH Ui MeToja Kiacca. [Ipu-Bectu

MpUMeEp 3aMUCH BUPTYaIbHOU (DYHKIMHU M 0OpaIieHus K Hell.

4.2. Ectb 11 OIIMOKY B IPUBEICHHOM (pparmMeHTe mporpammbl? Eciin ecTb, To 00BSCHUTE, B UeM
OHM 3aKitoyaroTcs. OmmnbovHble KOHCTPYKLIMK BBIUEPKHYTh U3 TEKCTa Ipo-rpaMmsbl. Uto Oyner

BBIJIAHO B CTaHJAAPTHBIN KaHaJl BBIBOA MPHU pabOTe MporpaMmbi?

class X {

public:

virtual int g (double x) {

h (); cout << "X::g" << endl,

return 1;

}

void h () { t (); cout << "X::h" << endl;}
virtual void t () { cout << "X::t" <<endl;}
h
class Z: public X {

public:

int g (double y) {

h (); cout << "Z::g" << endl;
return 3;

virtual void h () {t (1); cout << "Z::h" <<endl; }
virtual void t (int k) { cout << "Z::t" <<endl; }
I
int main(){

Xa;Zb; X*p=&Db;
p->9(1.5);

p ->h();

p->1(5);

}

4.3. EcTb 1 o1mmOKY B IpUBeIcHHOM dparMeHTe nporpaMmmbl? Eciii ecTh, TO 00BSACHHUTE, B UeEM
OHH 3aKito4aroTcsi. OmuOoYHbIe KOHCTPYKIIMH BEIUEPKHYTH U3 TEKCTA Mpo-rpaMmbl. Uto Oyner

BBIJIAHO B CTaHJIAPTHBIN KaHaIl BbIBOJIA IPpU paboTe MpOrpaMMbl?

class T {

public:

virtual int f (int x) {
cout << "T::f" << endl;
return O;

}

void g () {

f(2);

cout << "T::g" << endl;
}

virtual void h () {

90;

cout << "T::h" << endl;
}

¥
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class S: public T {
public:

int f (double y){

cout << "S::f" << endl;
return 2;

virtual void g () {
f(2);
cout << "'S::g" << endl;

virtual void h () {
90);

cout << "S::h" << endl;
}

¥

int main(){
Tt;Ss; T*p=&s;
p ->f(1.5);
p->9();

p->h();

}

4.4. Ectb 11 omnOKY B MIPUBEAECHHOM (pparmeHTe rnporpammbl? Eciu ecth, TO 00bsACHU-TE, B
4YeM OHU 3akiroyaroTcs. OmnboyHble KOHCTPYKIUMU BBIUEPKHYTh U3 TEKCTa MPO-TpaMMBbl. UTo
OyZeT BbIJAHO B CTaHAAPTHBIM KaHa BBIBOJA TP pabOTe MporpaMmbl?

class K {

public:

virtual int f (int x) {
cout << "K::f" << endl;
return O;

}

voidg () {

f(1);

cout << "K::g" << endl;

virtual void h () {

g(;

cout << "K::h" << endl;
}

¥

class P: public K {
public:

int f (double y) {

cout << "P::f" << endl;
return 2;

virtual void g () {
f(2);

cout << "P::g" << endl;
}

virtual void h () {

90;



cout << "P::h" << endl;

¥

Yoo

int main(){

Kk; P p; K*t = &p;

t->f1(0.7);

t->g();

t->h();

¥

4.5. Ectb 11 ommOKY B IpuBeeHHOM (pparmMeHTe nmporpammbl? Eciin ecTb, To 00BSCHUTE, B UeM
OHM 3aKitoyaroTcs. OmmnbouHble KOHCTPYKLIMK BBIUEPKHYTh U3 TEKCTa Ipo-rpaMmsbl. Uto Oyner
BBIJIAHO B CTaHJIapPTHBIN MOTOK BBIBOJA NPU pabOTe MpOTrpaMMbl?

class A {

public:

virtual void f (int x) {

h (X);

cout << "A::f" << x << endl;
}

void g () {
h (0); cout << "A::g" << endl;

virtual void h (int k) {

cout << "A:h" <<k << endl;

}

h

class B: virtual public A {

public:

void f (inty) {

h (y); cout << "B::f," <<y <<endl,

}
void g () {
h (1); cout << "B::g" << endl,

¥

void h (int k) {

cout << "B::h," << k << endl;

ks

h

int main(){

Aa;Bb;A*p=&D;

p->f(2);

P->90;

p->hQ);

p->h(@3);

¥

4.6. Ectb 1 o11nOKM B pUBEICHHOM (pparmeHTe mporpammsl? Eciin ecTb, To 00BACHUTE, B UeM
OHH 3aKiro4aroTcs. OmunbouHble KOHCTPYKIMH BBIUEPKHYTh U3 TEKCTa Mpo-rpamMmbl. Uto Oyner
BBIJIAHO B CTaHJAPTHBIN MOTOK BBIBOJA MIPU pabOTe MPOrpaMmbl?

class C {
public:
virtual void f (int x) {
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h (X); cout << "C:.:f," << x << endl,
}

virtual void g () {

h (0); cout << "C::g" << endl,

virtual void h () {

cout << "C::h" << endl;

}

virtual void h (int k) {

h (); cout << "C::h," << k << endl;
}

o

class D: public C {

public:

virtual void f (inty) {

h (y); cout << "D::f," <<y << endl;

virtual void g () {

h (1); cout << "D::g" << endl;
}

virtual void h () {

cout << "D::h" << endl;

I
int main(){
Cc;Dd;C*p=&d;
p->f(2);p->90);
§->h(); p->h(3);

virtual void h (int k) { h (); cout << "D::h," << k << endl; }

4.7. EcTb 1 o1mmOKY B IpUBEIEHHOM (parMeHTe nmporpaMmmsl ? Eciii ecTh, TO 00BSICHUTE, B YeEM
OHH 3aKitovaroTcsi. OmuOoYHbIe KOHCTPYKIIMH BEIUEPKHYTh U3 TEKCTA Mpo-rpamMmbl. Uto Oyner

BBIJIAHO B CTaHJIAPTHBIN MOTOK BBIBOJA NPU pabOTE MPOTpaMMBbI?

class T {

public:

virtual void f (int x) {

h (); cout << "T::f" << x << endl,
}

void g () {
h (); cout << "T::g" << endl;

virtual void h () {

cout << "T::h" << endl;

}

Y

class U: virtual public T {

public:

void f (inty) {

h (y); cout << "U::f" <<y <<endl;

}
virtual void g () {
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h (0); cout << "U::g" << endl;
}

void h (int k) {

cout << "U::h," << k << endl,
}

¥

int main(){

Tt UU, T*p=&u;
p->f(1);p->90;

§->h(); p->h(2);

4.8. Yto HamevaraeT clieAyromnias mporpamma’?

class A {

int i;

public:

A(int x) { 1 = x; cout << "first" << endl; }
virtual ~A() { cout << "second" << endl; }
int f() const { returni+g() + h(); }
virtual int g() const { return i; }

int h() const { return 39; }

h

class B : public A {

public:

B() : A(70) { cout <<"third" << endl; }
~B() { cout << "fourth” << endl; }

int f() const { returng() - 2; }

virtual int g() const { return 4; }

int h() const { return 6; }

I

int main() {

B b;

A* p = &b;

Cout << "result = (“ << p->f() <<';'<< b.f() << )" << endl;
return O;

¥

4.9. Yto HanevaraeT cieayromnias nporpamma?

class A {

int i;

public:

A(int x) { i = x; cout << "mercury" << endl; }
virtual ~A() { cout << "venus" << endl; }

int f() const { return 96; }

virtual int g() const { return i; }

int h() const { returni - f() - g(); }

Y

class B : public A {

public:

B(int x) : A(x+20) { cout << "earth" << endl; }
~B() { cout << "mars" << endl; }

int f() const { return 8; }
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virtual int g() const { return 3; }

int h() const { return f() + g(); }

¥

int main() {

B b(17);

A* p = &b;

Cout << "result = (" << p->h() << ';'<< b.h() <<')' << endl,
return 0;

¥

4.10. Yro HameyaTaeT cleayromas nporpamma?

class A {

int i;

public:

A(int x) { 1 = x; cout << "dog" <<endl; }
virtual ~A() { cout << "cat" << endl; }
int f() const { returni+ g() + h(); }
virtual int g() const { return i; }

int h() const { return 5; }

¥

class B : public A {

public:

B() : A(21) { cout << "sheep” << endl; }
~B() { cout << "horse" << endl; }

int f() const { return g() - 3; }

virtual int g() const { return 7; }

int h() const { return 9; }

};

int main() {

B b;

A* p = &b;

Cout << "result = (" << p->f() <<';' << b.f() <<)' << endl;
return O;

¥

4.11. JTan ¢parMeHT MporpaMMbI:

struct A {

int i;

virtual void f() = 0;
virtual ~A() {}

h
int g(Aa) {returna.i*5;}

Ectb 111 B 3TOM parmente omnbku? Ecnu 1a, TO B 4eM OHM 3aKITIO4aI0TCs ?
4.12. Jlan ¢pparMeHT NporpaMmBbl:

struct S {

virtual void f() const = 0;
virtual ~S() {}

3
struct A {
Ss;

int i;



g
Ectb 111 B 5TOM pparmente ommOku? Ecnu 1a, TO B 4eM OHM 3aKITIOYAIOTCs ?
4.13. Jlan ¢parMeHT mporpaMmbl:

class B {

public:

virtual int f() = 0;

int g() { return f() * 10; }
virtual ~B() {}

h
int h(B b) { return b.g() + 2; }

Ectb 511 B 3TOM (pparmente omnbOku? Eciu 1a, To B UeM OHHU 3aKIIIOYarOTCs ?
4.14. Yro HameyaraeT cieayroias nporpamMmma’?

struct B {

virtual void f (int n) { cout << “f (int) from B” << endl; }
static int i;

¥

struct D: B {

virtual void f (char n) { cout << “f(char) from D” <<end]l; }
b

int B:ii=1;

int main () {

D d;

B bl, b2, *pb = &d;

pb ->f( ‘a’);

bl.i+=2;

b2.i +=3; d.i +=4;

cout << bl.i<<''<<b2i<<''<<di<<"" << B:i<<endl,
return O;

¥

4.15. Yrto HameyaraeT ciaeayromas nporpamMmma?

struct K {

virtual void add_st (K*n) {

st ++; cout << “add_st (K*) from K” << endl;
} - -

static int st;

Y

struct L: K {

virtual void add_st (L *a) {

st++; cout << “add_st (L*) from L” << end];

}

j

int K::st =2;
int main () {

L ob, ob2;

Kk, *pl = &ob;

pl ->add_st (& ob2);

k.st ++; ++ob.st ;

cout << k.st <<''<< ob.st << "' << K::st << endl;
return O;
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¥

4.16. Yro HameyaTaeT cleayromas nporpamma?

struct S {
static double d;
virtual S & g () { cout << “g () from S” << end]; }

struct T: S {

virtual T & g () { cout << “g () from T” << end]; }
Y

double S::d = 1.5;

int main () {

Tt;Ss, *ps = &t;

ps->g();

s.d=5;td=7,

cout << s.d<<''<<t.d<<''<< S::d << endl;
return 0;

¥
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S. Annapart ucK/II04YeHH I
5.1. Uto OyzeT BBIIAHO B CTAHAAPTHBIN KaHAI BEIBOIA MTPH pabOTe CIEAYIOICH MpOoTpam-Mbi?

class X;

void F(X & x, int n);

class X {

public:

X() { try { F(*this, -2); cout << 1 << endl; }
catch (X) { cout << 2 <<endl; }
catch (int) { cout << 3 <<endl; }
}

X(X &) { cout << 12 << endl; }
h3

class Y: public X {

public: Y () {cout << 4 << endl;}
Y (Y & a) {cout << 5 << endl;}
~Y () {cout << 6 << endl;}

void F(X & x, int n) {
try { if (n <0) throw x;
if (n > 10) throw 1;
cout << 7 << endl;

catch (int) { cout << 8 << endl; }

catch (X&) { cout << 9 << endl; throw; }
}

int main() {try{ Y a; }

catch (...) { cout << 10 << endl; }

cout << 11 << endl;

}

5.2. Uto OyzeT BbIAAHO B CTAaHAAPTHBIN KaHAJ BBIBOJIA MTPH paboTe cleayroliei nporpamMm-mbi?

class A {
public:
A () { cout << 1 << endl;}

class B: public A {

public:

B (intn) {

try { if (n == 0) throw *this;

if (n>11) throw 11,

}

catch (int) { cout << 2 <<endl; }

catch (B&) { cout << 3 << endl; throw; }
cout << 4 << endl;

}

B (B&) {cout << 5 << endl;}

~B () {cout << 6 << endl;}

};

int main() {
try{
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B b(0); B ¢ (3);

}

catch (...) { cout << 7 <<endl; }
cout << 8 << endl;

¥

5.3. YUro OyzeT BBIJAHO B CTaHIAAPTHBIN KaHa BEIBOJIA IPU paboTe CIEAYIOmEeH IporpaM-Mbl?

class X;

void F(X & x, int n);

class X {

public:

X() {try {

F(*this, -2);

cout << 1 <<endl,

}

catch (X){ cout << 2 << endl; }
catch (int) { cout << 3 << endl; }
}

X (X &) {cout<<12<<endl;}
¥

class Y: public X {

public:

Y () {cout << 4 << endl;}

Y (Y & a) {cout << 5 << endl;}
~Y () {cout << 6 << endl;}

}
void F(X & x, int n) {

try { if (n < 0) throw x;

if (n > 10) throw 1;

cout << 7 << endl;

}

catch (int) { cout << 8 << endl; }

catch (X&) { cout << 9 << endl; throw; }
}

int main() {try { Y a; }

catch (...) { cout << 10 <<endl; }

cout << 11 << endl;

}

5.4. Uto OyzeT BbIAAHO B CTaHAAPTHBIN KaHAJ BBIBOJA MU paboTe cleayromiei nporpam-mbi?

struct X;

void f(X & x, int n);

intconst P=1; intconst Q =1; int const R =1,
struct X {

X() { try { f(*this, -1); cout << 1 <<endl; }
catch (X) { cout << 2 << endl; }

catch (int) { cout << 3 <<endl; }

}

X (X &) { cout << 4 << endl; }

~X () { cout << 5 << endl; }

o
struct Y: X {



Y () { f(*this, -1);

cout << 6 <<endl; }

Y (Y &) { cout << 7 <<endl; }
~Y () { cout << 8 << endl; }

b
void f(X & X, int n) {
try { if (n <0) throw x;
if (n > 0) throw 1;

cout << 9 << endl;

catch (int) { cout << 10 << endl; }
catch (X& a) {

cout << 11 << endl;

f(a, 1);

cout << 12 << endl;

throw;

}

}

int main() {
try{Ya}

catch (...) {

cout << 13 << endl;
return 0;

}

cout << 14 << endl;
return O,

}

5.5. Urto OyzmeT BBIIaHO B CTAaHJAPTHBIN KaHAJ BBIBOJA MPU pabOTe CISAYIOIIEH Tporpam-Mbl?

struct X;

void f(X & X, int n);

int const P=1; int const Q = 1; int const R = 1;
struct X {

XA

try { f(*this, 0);

cout << 1 <<endl;

}

catch (X) { cout << 2 << endl; }
catch (int) { cout << 3 <<endl; }
}

X (X &) { cout << 4 << endl; }
~X () { cout << 5 << endl; }

s£ruct Y: X {

Y () { f(*this, -1);

cout << 6 <<endl,

}

Y (Y &) { cout << 7 << endl; }
~Y () { cout << 8 << endl; }

3
void f(X & x, int n) {
try {
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if (n <0) throw x;
if (n > 0) throw 1;
cout << 9 << endl;

catch (int) { cout << 10 << endl; }
catch (X& a) {

cout << 11 << endl;

f(a, 1);

cout << 12 << endl;

throw;

¥
¥

int main() {

try{Y a;

}

catch (...) {

cout << 13 << endl;
return 0;

}

cout << 14 << endl;
return O;

¥

5.6. Yrto OyzmeT BBITAaHO B CTaHIAPTHBIN KaHa BEIBOJIA TIPH paboTe CIeAYIOeH IpoTrpaM-Mbl?

struct X;

void f(X & X, int n);

int const P =1; int const Q = 1; int const R =1,
struct X {

X(O{

try { f(*this, -1);

cout << 1 <<endl;

}

catch (X) { cout << 2 <<endl; }

catch (int) { cout << 3 <<endl; }

}

X (X &) { cout << 4 << endl; }

~X () { cout << 5 << endl; }

}
struct Y: X {

Y () { f(*this, 1);

cout << 6 << endl;

}

Y (Y &) {cout << 7 <<endl; }
~Y () { cout << 8 << endl; }

j
void f(X & x, int n) {
try {

if (n < 0) throw x;

if (n > 0) throw 1;
cout << 9 << endl;

}
catch (int) { cout << 10 << endl; }



catch (X& a) {
cout << 11 << endl;
f(a, 0);

cout << 12 << endl;
throw;

}

}

int main() {
try{Ya}

catch (...) {

cout << 13 << endl;
return 0;

}

cout << 14 << endl;
return 0;

¥

5.7. Yrto Hameyaraet ciueayromas nporpamMmma?

class Ex {

int code;

public:

Ex(int i) : code(i) {}

Ex(const Ex& ex) : code(ex.code) {}
int Get() const { return code; }

struct Ex90 : Ex {

Ex90() : Ex(90) {}

}

void f() {

throw Ex90();

cout << "dog" << endl;

}

void t() {

try { 10); }

catch(Ex90 &x) {

cout<< "cat” << endl;

throw Ex(x.Get() + 1);

cout << "sheep" << endl;

}

catch(Ex &) { cout << "horse" << endl; }
cout <<"cow" << endl;

}

int main() {

try {t0; }

catch(Ex &x) { cout << "elephant " << x.Get() << endl; }
catch(...) { cout << "wolf" << endl; }
return O;

¥

5.8. Uto HaneuaTaeT cneayromias mporpamma?

class Ex {
int code;



public:

Ex(int i) : code(i) {}

Ex(const Ex& ex) : code(ex.code) {}
int Get() const { return code; }

+

struct Ex60 : Ex {

Ex60() : Ex(60) {}

+

void f() {

throw Ex60();

cout << "sword" << endl;

}

void t() {

try { f0); }

catch(Ex60 &x) {

cout << "lance" << endl;

throw Ex(x.Get() + 1);

cout << "dagger" << endl;

}

catch(Ex &) { cout << "knife" << endl; }
cout << "hammer" << endl;

}

int main() {

try {t(); }

catch(Ex &x) { cout << "arche " << x.Get() << endl; }
catch(...) { cout << "pistole” << endl; }
return O;

}

5.9. Uto Hameyvaraet cieayromas nporpamMmma?

class Ex {

int code;

public:

Ex(int i) : code(i) {}

Ex(const Ex& ex) : code(ex.code) {}
int Get() const { return code; }

s£ruct Ex51: Ex{
Ex51() : Ex(51) {}

Y

void f() {

throw Ex51();

cout << "train" << endl;
}

void t() {

try {10; }

catch(Ex51 &x) {

cout << "plane" << endl;
throw Ex(x.Get() + 1);
cout << "helicopter"” << endl;

¥

catch(Ex &) { cout << "car" << endl; }



cout << "truck" << endl;

}

int main() {

try {1(); }

catch(Ex &x) {

cout << "poat " << x.Get() << endl;

}

catch(...) { cout << "rocket" << endl; }
return 0;

¥

5.10. Yo Oyner BbIIaHO B CTAHIAPTHBIN MOTOK BBIBOJA MTPH padoTe CIEAYIOMEH mporpaM-Mbr?

void f(X & X, int n);

struct X {

X () { try { f(*this, -1);

cout <<"a"; }

catch (X){ cout << "b"; }
catch (int){ cout << "c"; }

}

X (X &) { cout <<"d"; }
virtual ~X () { cout << "e"; }
o
struct Y: X {

YO {try{

f(*this, 0);

cout <<"f"; }

catch (YY) { cout << "g";
catch (int){ cout << "h"; }
cout << "i";

}

Y (Y &{ cout << "j"; }
~Y (){ cout << "k"; }

3
void f(X & x, int n) { try { if (n < 0) throw -n;
else if (n == 0) throw x;

else throw n;}

catch (int){ cout << "I"; }

}

int main() {try{ Y a; }

catch (...){ cout << "m"; return 1; }

cout << "n"; return O;

}

5.11. Yo Oynet BbIIaHO B CTaHIAPTHBIN MOTOK BBIBOJA ITPpH padoTe cieayromeil mporpaMm-mul?

void f(X & x, int n);

struct X {

X () { try { f(*this, 0); cout << "a"; }
catch (X){ cout << "b"; }

catch (int){ cout <<"c"; }

}

X (X&) {cout<<"d"; }

virtual ~X () { cout << "e";
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struct Y: X {

Y () { try { f (*this, 0); cout << "f"; }
catch (Y) { cout << "g"; }

catch (int) { cout <<"h"; }

cout <<"i";

}

Y (Y &) {cout<<"j"; }

~Y () { cout <<"k"; }

j
void f(X & X, int n) {
try { if (n <0) throw -n;
else if (n == 0) throw x;
else throw n;

by

catch (int) { cout <<"I"; }

int main() {try{Y a; }

catch (...) { cout << "m"; return 1; }
cout << "n";

return O;

¥

5.12. Yro OyneT BBIJIAHO B CTAHIAPTHBINA IMOTOK BBIBOJIA IIPH pPaboOTe CIIeAYyIONIeH mporpamM-mMbl?

void f(X & X, int n);

struct X {

X () { try { f(*this, 1); cout << "a"; }
catch (X){ cout << "b"; }

catch (int){ cout << "c"; }

}

X (X &){ cout << "d"; }

virtual ~X () { cout << "e"; }

3
struct Y: X {

Y () { try { f (*this, 1); cout << "f"; }
catch (Y){ cout << "g"; }

catch (int){ cout << "h"; }

cout <<"i";

}

Y (Y &){ cout <<"j"; }

~Y (){ cout << "k";

void f(X & x, int n) {

try { if (n <0) throw -n;

else if (n == 0) throw x;

else throw n; }

catch (int){ cout << "I"; }

}

int main() {try{ Y a; }

catch (...){ cout << "m"; return 1; }
cout << "n"; return O;

¥
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5.13. Yro Hameyaraer cienyromas mporpamMma’?

struct S {

S(inta){

try { if (a > 0) throw *this;

else if (a < 0) throw 0;

}

catch ( S & ) { cout << “SCatch S&” <<endl; }
catch (int) { throw; }

cout << “SConstr” << endl;

}

S (const S & a) { cout << “Copy” <<endl; }

~S () { cout << “Destr” << endl; }

%
int main () { try { S s1(1), s2(-2);

cout << “Main” << endl;

}

catch (S &) { cout << “MainCatch S&” <<endl; }
catch (... ) { cout << “MainCatch_...” <<endl; }
return O;

}

5.14. Yto HameuaTaeT ciemyromias mporpamma’?

struct S {

S(inta){

try { if (a > 0) throw *this;
else

if (a <0) throw 0;

}

catch (S &) {

cout << “SCatch S&” <<endl; }

catch (int) { throw; }

cout << “SConstr” << endl;

}

S (const S & a) { cout << “Copy” <<endl; }
~S () { cout << “Destr” << endl; }

int main () {

try {Ss1(0),s2(5);

cout << “Main” << endl;

}

catch (S &) { cout << “MainCatch S&” <<endl; }
catch ( ... ) { cout << “MainCatch _...” <<endl; }
return O;

}

5.15. YUro Hameyaraet cieqyromas nporpamma?

struct S {

S(inta) {try{

if (a > 0) throw *this;
else if (a < 0) throw 0;

¥



catch ( S &) { cout << “SCatch S&” << endl; throw;}
catch (int) { cout << “SCatch_int” << endl; }

cout << “SConstr” << endl;

}

S (const S & a) { cout << “Copy” << endl; }

~S () { cout << “Destr” << end]; }

int main () {

try { S s1(-3), s2(25);

cout << “Main” << endl;

}

catch (S &) { cout << “MainCatch S&” <<endl; }
catch ( ... ) { cout << “MainCatch_...” <<endl; }
return O;

by
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6. KoncTtanTHbBIE M CTaTHYECKHE YWIEHBI KJacca.

6.1. EcTb 11 ommOKH B TEKCTE MPUBEICHHOM MTporpaMmbl? MOKHO JIM UCIIPABUTH OIMCA-HUE
KJlacca, He BBOS IOMIOJHUTEIBHBIX YICHOB, YTOOBI IIporpaMMa craia BepHoii? Eciu na, To kak?

class A {
public:
inty;

void f() {cout << "f" << endl;}
I

int Azly;

int main () {
Aty =1,
const A a;
a.f();

return 0;

}

6.2. EcTb 11t ommOKH B TEKCTE MPUBEICHHOM MTporpamMmbl? MOKHO JIM HCTIPaBUTh OTHCa-HUE
KJ1acca, He BBOJISl IONIOJTHUTENIbHBIX YJIEHOB, YTOOBI MTporpaMmMa ctana BepHoit? Ecnu na, To Kak?

class X {

public:

void g () {cout << "g" << endl;}

int h (int n) {cout << "f" << endl; return n}

I

int main () {

int k;

const X x;

X::90);

k =x.h(5);

return 0;

}

6.3. EcTh In cHHTaKCHYeCKHE OMMOKHM B TEKCTE MPUBEACHHOMN TporpaMmbl? Mo>KHO 1
HCIIPABUTH ONIMCAHHUE KJaccCa, HC BBOAA JOIIOJTHUTCIbHBIX YICHOB U HE y61/1pa;1 HMCIOIINEC-CA,
yTOOBI IpOrpamMma ctaya BepHoi? Eciu na, To kak?

a) class A {
static int i
static void f() {
90;

cout << “f()” << endl;

}
void g() {
if (i>=0)
i=-1, f();
cout << “g ()” << endl;
}
}
int Ai=1;
int main () {
Ai=1;
Aa;
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a.f();

a.i=0;

return O;

}

b) class A {

static int i;

void f() {

if (i>=0)

i= -1, g()!

cout << "f()" << endl;

}

void g() {
f();

cout << "g()" << endl,
}

oo

int Azi=1;
int main () {
Ai=1;
const A a;
a.f();

a.i=0;
return 0;

c) class A {

static int i;

void f() const {

if (i<0)

g(i);

cout <<"f ()" << endl;

}

void g(int & n) {

i=n;

f0);

cout << "g ()" <<endl;
}

I

int Ai=1;

int main () {

const A a;

a.9(2);

return 0;

}

6.4. Onumute Knacc A TakuM 00pa3oM, 4ToObI ObUTH BEPHBIMU BCE KOHCTPYKIIMH CIIEAY-IOIIET0
(parmMeHTa nporpaMmsi:

a) int A::x;
int main () {
const A a;
ax=1,
a.get_00);
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return 0;

}

b) const char A::a ="'+,
int main () {
A ob;

A1();

return 0;

}

c) int main () {
const A X;
Ag();

x.h();

return 0;

by

6.5. Eciiu ectp ommOKy B MpUBEIEHHON POTpaMMe, TO OOBSCHHUTE, B YeM OHU 3aKITI0Ya-FOTCS.
OmnbouHbIe OnepaToOphbl UM KIIOYEBBIE CII0OBA BRIYEPKHUTE (OMyCcKaeTcs He Oojiee IByX

BblYepKHBaHMii). UTo OyzAeT BbIAAHO B CTaHAAPTHBIN NOTOK BBIBOJA IPHU pabOTE MOTy-UMBIIEHCS

IIPOTrpaMMBbI?

class A {

public:

static void f(int x) {

h (x);

cout << "A::f," << x << endl;
}

void g() {
cout <<"A::g" <<endl;

}

void h(int x) {

90;

cout <<"A::h" << x <<endl,
}

3

class B: virtual public A {
public:

static void f(int x) {

h (X);

cout << "B::f" << x << endl;
}

void g() {
cout << "B::g" << endl;

}

void h (int x) {
g(;

cout << "B::h," << x << endl;
}

¥

int main() {
B::f(0);

B b;
A*p=&D;

p ->f(1);
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p->90;

p ->h(2);

A:1(3);

return O;

¥

6.6. Ectb m1 omm6ku B uHTepdeiicax kiaaccoB C u D mporpammel? Eciin ectb, To 00bsic-HUTE, B
YeM OHU 3aKJIFOYAIOTCS M BHECHTE HY)KHBIC UCIIPABIICHHUS, OCTaBUB 0¢3 M3MEHECHUS Peai3aluio
ki1accoB U Gpynkuuu main (). Yto Oynet BbIIaHO B CTAHIAPTHBIN TOTOK BBIBOJIA ITPU paboTe
MOJIYYUBIICHCS TPOTPaMMBbI?

class C {

public:

C(int x=0) {}

virtual int f(int x) {

cout << "C::f," << x << endl;
return h (x);

virtual int g() {

cout << "C::g" << endl;
return 1;

}

virtual int h (int x) {

cout << "C::h," << x << endl;
return X;

¥

virtual operator int () { return 99; }
h
class D: public C {

public:

int f(int x) {

cout << "D::f," << x << endl;
return h (x);

}

int g(int x) {

cout << "D::g" << endl;
return 1;

}

int h(int x) {

cout <<"D::h," << x << endl,
return x;

}

D(intx=0) {}

operator int () { return 100; }
}
int main() {

const D d;

C const *constt = & d;
t -> (3);

t -> f(d);

t->9();

t -> h(b);

return O;
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6.7. Jlo6aBuTh (eciu HYX)HO) B KilacC A cimykeOHbIe clioBa CONSt, Tak, YTOOBI 33 JaHHBIN
(parMeHT nporpaMMsel ObLIT BEPHBIM.

a) class A {

int i;

public:

A(intx) {i=x; }
AA& Y {i=yi}
const A f(const A & z) {
cout << endl,

return *this;

}

j

const Atl() {

const Aa=5;

return a.f( a);

}

b) class A {

int i;

public:

A(intx) {i=x;}
AA&y) {i=y.i}
const A f(A & c) const {
cout << c. i <<endl,
return *this;

}

3

const A tl(const A a) {
Ab=A(b);

return b.f(a);

}

c) class A {

int i;

public:

A(intx) {i=x;}

AA&Y){i=Yi}
const A f( const A c) {
cout << c.i << endl;
return *this;

}

Y

const A tl(const A * a) {
Ab=AQ3);

returna ->f(b);

}

6.8. B HpHBeHéHHOﬁ nporpamMme BO3MOKHO HAJIMYUEC CUHTAKCUYCCKUX OIINOOK B onpeaAc-JICHUN
knacca A. Eciin omnbkn €CTh, UCTIPABbTEC UX 3aMCHOI7I, HNCKIHOYCHUEM HUIIU I[O6aBJ'IeHI/I-eM
HYXHBIX CITY>K€OHBIX CJI0B si3bIka Cu++. OG0CHYITE clieaHHbIE HCIIPABIICHHS.

a) class A {

inti;
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int f(int & x) { return g(x); }
int g(int & x) {
if (x >=0) f(-i);
return i;

}

Y

int A::i = 2013;
int main () {
const A a;
A:i=201;
a.f(20);

return a.i=1;

¥
b) class A {

int X;

inty;

int p() {
returny>=0?y=-1:
q0);

}
int () const { return p(); }

intr() {returnx=vy; }
A@intz) {x=y>0?z%y:-y;}

int Aily =13;

int main() {

Ay =1,

A::p();

const A b1(2013), b2(b1);

bl.q();
return b2.x = 2;

}
c) class A {

int m;

void m1() { if (m < 0) m2(m); }

int m2(int & n) const { return m1(),n; }
void m3(int & n) { m = m2(n); }

I

int Axm = 1;

int main() {

A::m3 (2013);

A mm;

return mm.m2 (3);

¥
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7. I[HHaMH‘leCKaH I/I)IeHTI/I(l)I/IKaIII/Iﬂ H MPUBEJACHUEC TUIIOB

7.1. YkaxxuTe JIUIIHAE U OH_II/I60‘IHBI€ onepanv JIMHAMHUYCCKOI'O IMMPUBCACHUS TUIIA, CCIIN
TaKoBbIC UMEOTCs B pyHKIMH Main (). Jlalite HeoOX0IUMbIE TIOSICHEHHSI CBOMM HC-TIPABJICHHUSM.
class K { public: void g () { cout << "K::g"; } };

class L: public K { public: void f () { cout << "L::f"; } };

class M: public K { public: virtual void h () { cout << "M::h"; } };

class P: public L { public: void f () { cout <<"P::f"; } };

class Q: public M { public: virtual void h () { cout << "Q::h"; } };

class R: public P { public: virtual void f () { cout << "R::f"; }

virtual void h () { cout << "R::h"; } };

class S: public Q { public: virtual void f () { cout << "S::f"; }

virtual void h () { cout <<"S::h"; } };

int main (){
Sos,*s=&os; K*K; L*;,M*m;P*p;Q*q; R*r;
int a, b;

k = dynamic_cast <K *>(s); s = dynamic_cast <S *>(k);
| = dynamic_cast <L *>(k); m = dynamic_cast <M *>(s);
p = dynamic_cast <P *>(I); q = dynamic_cast <Q *>(m);
r = dynamic_cast <R *>(q); s = dynamic_cast <S *>(p);
return O;

}

7.2. Jlo6aButs B pyHkiuio f9 () cnosp30BaHre MeXaHH3Ma MIPUBEICHHS THIIOB TaK, YTOOBI e¢
BBIINIOJTHCHHUE BCET A 3aBCPIIAIOCE HOPMAJIbHO.

struct B { virtual void g () {} };

struct D: B { char y [100]; };

void f9 (B &b, D &d, intn) {
D*pd=(n>0)?&d:(D*)&b;

strepy (pd ->y, “one variant\n”);

7.3. lo6aButs B dynkimio putnull () ucrmons3oBanrne MexaHu3Ma MPUBEICHHS TUIIOB TaK, YTOOBI
€¢ BBITIOJTHCHUE BCET/Ia 3aBEPIIAIIOCh HOPMAIIBHO.

struct B { virtual void empty () {} };

struct D: B { int mas [30]; };

void putnull (B * pb){

D *pd = (D *) pb;

if (! pb) return;

for (int i=0; i< 30; i++) pd -> mas [i] = 0;

}

7.4. Jlo6aButs B (ynkiuio puthi () ncrosb3oBanne MexaHu3Ma IPUBEICHUS TUIIOB, TaK, YTOOBI
€¢ BBITIOJTHCHUE BCET/Ia 3aBEPIIAIOCh HOPMAIIBHO.

struct B { virtual void hi () { cout << “Hi!” <<endl; } };

struct D: B { char txt [10] [4]; };

void puthi (B * pb, D * pd) {

int i = 10;

if (! pb) return;

pd = (D *) pb;

while (i) strepy ((pd -> txt) [--i], ”Hi!™);

}

7.5. Kakue BupI onepariuii mpeoOpa3oBaHus TUTIOB UMEIOTCS B si3bike Cut+? Ykaxute
Ha3HaYeHHUE KaKJIOTO BUIA, IPUBEIUTE MPUMEP 3aMUCH KKJIOU U3 IEPEUUCICHHBIX OTepaIuii.
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7.6. Jlns npuBei€HHOM HIDKE MporpaMMbl onrcath GyHkimio f (), koTopas, noiydas B Kaue-CTBe
napaMeTpa ykasaresb Turna A*, Bo3Bpallaer ero 3HaueHue, Hanboee 6e30macHbEIM 00pazoM
npeoOpazoBaHHOE K THIY B*, a B ciryuae HEBO3MOKHOCTH IIPe0Opa3oBaHUs KOPPEKTHO
3aBepInaeT paboTy MporpaMmBbl.

struct A { virtual void z () {} };

struct B: A{iintx; B(inty=5){x=y;} }

B * f (A * pa);

int main (){

try {

B Db, * pb=f (& b);

cout << pb -> x << endl;

Aa; pb=1(&a);

cout << pb -> x << endl;
}

catch (...){}

return O;

}

7.7. Jlns npuBeI€HHOM HIDKE MporpaMMbl onrcaTh GyHkiwmio f (), koTopas, moiydas B Kaue-CTBe
rapameTpa CChIIKY Ha 00BeKT 06a30BOro Kiacca A, BO3BpaIlaeT CChUIKY Ha 0OBEKT
POM3BOIHOTO Kitacca C, mosydeHHyro HanOoJiee Oe30macHsIM 00pa3oMm, a B ciTydae He-
BO3MOXHOCTH NPUBCACHUA TUIIOB KOPPEKTHO 3aBEPIIACT ITPOrpaMmy.

struct A { virtual void z () {} };

struct B: A{ };

struct C:B{intx;C(intn=3){x=n;} };

C&f(A &ra);

int main () {

Cc, &pc=f(&0);

cout << pc.x << endl;

return O;

}

7.8. lns npuBeAEHHON HIKE IPOrpaMmsl onrcaTh Gyakmnuio f (), KoTopast, moaydas B Kaye-CTBE
mapamMeTpa CChbUIKY Ha 00BeKT TuIa VOid *, Bo3BpalllaeT CChUIKY Ha 0OBEKT ITPOU3-BOJIHOTO
KJiacca B, IMOJIYYCHHYTIO Hanboliee 0e30MacHBIM 06p8.30M, d B CJIy4a€ HCBO3-MOXHOCTH
MIPUBEJICHUS TUIIOB KOPPEKTHO 3aBEPLIAECT HPOTPaMMYy.

struct A { virtual void z () {} };

struct B: A{intx; B (intn=7){x=n; } };

B * f (void * p);

int main () {

B b, * pb =f (& b);

cout << pb -> x << endl;

return 0;

}

7.9. I[J'IH HpHBeﬂéHHOﬁ HHWKC ITPOTrpaMMBbI OITUCATh (I)YHKI_II/IIO f (), KOTOpasd, nojydas B Kauc-CTBC
ImapaMeTpa CChIJIKY Ha 00BEKT KJ1acca B, BO3BpAIlIACT YKa3aTCJIb HA 00BEKT KJ1acca C,
HOJ'IyLICHHHﬁ HanboJiee 0e30IMacHBIM 06pa30M, a B CJIy4a€ HCBO3MOXKHOCTU MMPUBC-ACHUA TUIIOB
KOPPEKTHO 3aBEPIIAET IIPOrPaMMy.

struct A { int x; virtual void z () {} };

struct B: A{int x; };

struct C:B{intx;C(intn=4){x=n; } }

C*f(B &rb);

int main () {

Cc,*pc="1(c);
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cout << pc -> x << endl;

return 0;

¥

7.10. MoskHO 11 TIOMYy4YHTh HH(DOPMAILIHIO O THIIE 00BEKTa BO BpeMsi pabOThI TPOrpaMMBbl Ha
Cut+?

Kaxkue oneparuu sizpika Cu++ UCTOIB3YIOTCSA B TIOJJOOHBIX Cllydasx?

Jn1st 00BEKTOB KaKUX THIIOB TH ONIEPALUU UMEIOT CMBICI?

Kakue cranapTHble HCKIIIOUEHUS TEHEPUPYIOTCS B PE3YJIbTATE BHIIIOJIHEHUS 3TUX ONe-pauii?
[IpuBectu npuMep IporpaMmsl, B KOTOPOX UCIIOJIB3YIOTCS 3TH ONEPALHU.
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8. II1a010HbI

8.1. [IpuBecTu npuMep UCIOIB30BaHUS TApaMETPHUECKOT0 roaumMopdusma B Cut+.
8.2. EcTb 11 OmMOKH B CIEIYIOMINX 3aroJIOBKaxX M1abJ0HOB?

Ecnu ecth, mosicHUTE, B 4€M OHH 3aKJIIOYAIOTCS.

template <double > void funcA (double d = 1) { /*...*/ }

template <float > class A { /*..*/ };

template <int n> class B { /*...*/ };

template <int n> void funcB (intt=n) {/*..*/}

template <class Cs> class C { /*...*/ };

template <class Cs> struct D { /*...*/ };

template <class Cs> void funcC (const Cs& ref) { /*...*/ }

class myclass { public: myclass() {} };

template <myclass ¢> class E { /*...*/ };

struct mystruct { int a, b; };

template <class mystruct> void funcD (mystruct *p = 0) { /*...*/ }

template <mystruct a> void func (mystruct *p = &a) { /*..*/ }

template <struct mystruct> void funcF (mystruct *p =0) { /*...*/ }

8.3. Ectp i ommOku B ipuBesieHHOM (hparmeHTe nporpamMmel Ha Cu++? Ecinm ectb, TO
O6’b$ICHI/ITe, B Ye€M OHH 3aKiroyarorcs. OmuOoYHbIe KOHCTPYKIIMHU BBIYCPKHUTE U3 TCK-CTa
nporpammbl. Yto Oynet HarmevdataHo mpH Bbi3oBe GyHkiuu main ()?

class complex {

double re, im;

public:

complex (double r = 0, double i =0) {
re=r;

im=1i;

cout << “constr” << endl;

operator double () {

cout << “operator double ” << end],
return re;

}

double get_re () { returnre; }

void print() const {

cout << "re="<<re << " im=" << im << endl;
}

3

template <class T>

TI(T&X T&Y){

cout << "template " << endl;
returnx >y ?x:y;

}
double f (double x, double y)

{

cout << "ordinary f' << endl,
returnx >y ? —x:-y;

}

int main ()

{ complex a(2, 5), b(2, 7), c;
double x=3.5,y=1.1,

inti, j=8, k=10;

49



c="f(a b);

cout<<"c ="

c.print ();

x=f(ay);

cout << "x =" << x <<endl;

i=1(, k);

cout << "i =" << | <<endl;

cout << "Bsi6op caenan!" << endl;

return O;

}

8.4. Ectb 1 ommOKku B ipuBeZieHHOM (pparmenTe nporpammbl? Eciin ecTb, TO 00BsSCHUTE, B UeM

OHU 3aKII04aroTcs. OMmmb0YHbIe KOHCTPYKIIMU BBIYEPKHUTE U3 TEKCTa nmporpaMmMbl. Yto Oyaer

HareyaTaHo rnpu Be3oBe Gynkmuu main ()? Ieperpysute mabnonnyio ¢pyukiuo max () tak,

9TOOBI CPABHEHHE CTPOK OCYIIECTBIISIIOCH JICKCUKOTPadUIECKH (TO €CTh B COOTBETCTBHUH C

KOJIMPOBKOW CHMBOJIOB).

template <class T>

Tmax (T& X, T&Y) {

returnx >y ?x:y;

}

int main () {

double x=1.5,y=2.8, z;

inti=5j=12 k;

char * s1 = "abft";

char * s2 = "abxde", * s3;

z = max (X, y);

cout << "z ="<< z << endl;

k = max <int>(i, j);

cout << "k ="<< k << endl;

z = max (X, (double &) i);

cout << "z ="<< z << endl;

z = max (y, (double &) ));

cout << "z ="<< z << endl;

s3 = max (s1, s2);

cout << "s3 = "<< s3 << endl;

cout << "Bwi6op caenan!" << endl; return 0;

}

8.5. Kakue u3 cienyromux yTBep>KICHHUH SBISIOTCS BEPHBIMH, & KaKHM€ — OIIHOOYHBIMU?

OOBICHHUTE, B YEM 3aKIIFOYAIOTCS 3TH OLIHOKH.

— B OJIHOM 30HE ONHMCAHUS HE MOXKET OBITH OIMCAHO HECKOJIBKO I1a0JI0OHOB Kilacca ¢
OJMHAKOBBEIMH MMEHAMHU
— 1malnoHHas GYHKIMS U 00bIYHas PYHKIMS B OJHOM 30HE OTIMCAHUS HE MOTYT UMETh

OJMHAKOBEIC UMEHA

8.6. I[J'ISI KJ1acCa palluOHAJIbHBIX I[p066171 C YUCIUTCIISIMA U 3HAMCHATCIISIMU HEKOTOPOTO UH-
TErpajJIbHOI'O THUIIA
template<class T>classfr{ T n; T d; ... };
OIMHCAaTh JIBa BapvaHTa (MCTOI[OM KJj1acca u (I)YHKHHCIZ-I[pYFOM 3TOIO0 KJ'IaCCEI) pcajii3a-uun BHEC
KJiacca onepauﬂﬁ, 100 06’b$ICHI/ITB, rnoyemy KaKkoMu-110o 13 BapHUaHTOB HC-BO3MOKCH:
- '+', BLIHOJ'IH}IIOIJ_Ieﬁ COKpal€HUC YUCIIUTCIIA U 3HAMCHATCIIA paHHOHaHBHOﬁ I[p06I/I, €ClIn
OHU UMEIOT O0IIMe MHOXKUTENN (YHAPHBIN «+»).
— '+, BBIMOJIHAIOLIECH CI0KEHUE JIBYX pallMOHAIBHBIX JIpoOei, 1100 palmoHanbHOM qpodu
1 3HAUCHUA COOTBCTCTBYIOIICTO HHTCIPAJIBHOT'O THUIIA.
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-, BBITIOJIHSTIOICH M3MEHEHUE 3HAKa PallMOHAIILHOM IpOoOU (YHAPHBIN «—»).

'-', BEITIOJIHSIONICH BBIYMTAHNE ABYX PAIlMOHAIBHBIX IPOOEH, THO0 palMOHAILHOHN IpoOu
Y 3HAYEHHS] COOTBETCTBYIOLIEIO0 HUHTETPAIBHOTO THIIA.

"*! BBITIOJHSIONICH YMHOKEHUE OJTHOU pallMOHAIBHOM IPOOH Ha IPYTyI0, JTHO0
palnuoHaIbHON ApoOU Ha 3HAYEHHE COOTBETCTBYIOIIETO HHTErPaIbHOIO THIIA.

/', BBITIOJTHSIFOIIICH JICJICHUE OTHOW PAIMOHAIBHOM IpOOH Ha IPYTyIo, JTHO0
paloHaIbHON JpoOU Ha 3HAYEHHE COOTBETCTBYIOLIETO MHTETPAJILHOTO THUIIA.

'=', BBITIOJIHSIOIIEH MMPUCBAWBAaHUE PAIIMOHAIBHON IpOOH 3HAYCHHS APYrOn
panuoHaIbHOU ApooH, 1100 3HAUEHUSI COOTBETCTBYIOLIEI0 HHTETPAIbHOTO THIIA.
“+=', BBITIOJHSIONICH YBEIIMYCHUE PAIMOHAILHOW IPOOH HA pallMOHAIBHOE 3HAYCHNE,
100 Ha 3HaYEHHE COOTBETCTBYIOLErO HHTErPAIbHOIO THIIA.

'-=', BBINIOJIHAIOLIEH YMEHbIICHUE PallMOHAIILHOM IpOOH Ha pallioHaIbHOE 3HAaYEHHE,
100 Ha 3HAYEHHE COOTBETCTBYIOLErO HHTETPAIbHOTO THIIA.

"*='_ BBINOJIHAIOLEN PHUCBAaNBAHNE C YMHOKEHHUEM PALlMOHAJIBHBIX ApoOel, 11bo ¢
YMHOKE€HHUEM PALIMOHAJIbHOM IpOOH Ha 3HaYEHHE COOTBETCTBYIOIIETO MHTErPaIbHOTO
THIIA.

'/=', BBITIOTHSIONIEH TTPUCBAUBAHHKE C JISJICHUEM PAllMOHATBHBIX Ipo0ei, b0 ¢
JIeJIEHUEM PallMOHAIBHOM IpoOH Ha 3HaU€HUE COOTBETCTBYIOIIETO HHTETPAIbHOTO THUIIA.
'==', BBINIOJIHSIOIEH cpaBHEHUE JIBYX PAllMOHAIBHBIX JIpo0eil, MO0 cpaBHEHHE
paloHaIbHON ApoOH CO 3HAUEHHEM COOTBETCTBYIOLIET0 HHTETPAILHOTO THUIIA.

'I=", BBITIOJHSAIONICH CPaBHEHHE JIBYX pallMOHAIBHBIX ApOo0Oei, 1100 cpaBHEHUE
paloHaIbHON ApoOU CO 3HAUEHHEM COOTBETCTBYIOLIET0 HHTETPAIbHOTO THUIIA.

'<', BBITIOJTHSIONIEH CpaBHEHHUE ABYX PAIIMOHAIBHBIX Ipo0ei, 1100 cpaBHEHHE
paloHaIbHOM ApoOH CO 3HAUEHHEM COOTBETCTBYIOLIETO HHTETPAILHOTO THUIIA.

">' BBITIOJIHSIONIEH CpaBHEHHUE ABYX PAllMOHAIBHBIX Apo0ei, T1nbo cpaBHEHUE
paloHaIbHOM ApoOU CO 3HAUEHHUEM COOTBETCTBYIOLIETO HHTETPAILHOTO THIIA.

'<=', BBIMOJHSIOIICH CPAaBHEHHE IBYX PAIllMOHAIBHBIX APOOECH, MO0 CpaBHEHHE
paloHaIbHOM ApoOH CO 3HAUEHHEM COOTBETCTBYIOLIETO HHTETPAILHOTO THUIIA.

">='_ BBINMOJHSAIOIICH CPAaBHEHHE BYX PAIllMOHAIBHBIX APOOECH, TMOO CpaBHEHHE
paloHaIbHOM ApoOH CO 3HAUEHHEM COOTBETCTBYIOLIETO HHTETPAILHOTO THUIIA.
YBEIMYCHHS ++', BBIOTHSAIONICH yBeIMUEeHNE Ha | 3HaUeHUs palMOHAIBHON IpOoOH.
YMEHBIIIEHUS '--', BBIMOJIHAIONICH YMEHBIIICHUE Ha | 3HAYCHUS PAllMOHAIBLHOM APOOH.
'<<', BBITTOJIHSIOIICH BBIBOJ] B TEKCTOBBII MOTOK 3HAYCHHS PAIIMOHAILHOM ApoOH B BUC
«YUCIIUTEIb/3HaAMEHATEIb.

JPYTUX OTEpalyii, MpeICTaBISIFOIINXCS MOJIE3HBIMU MPU padoTe C palluOHATBLHBIMU
JIPOOSMH.
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9.STL

9.1. late onpenenenue konTeitnepa. KakoBo Ha3HaueHHe KOHTEHHEPOB?

9.2. [lepeuncnuth OCHOBHBIE KOHTeHHEpHI OnbaroTexku STL.

9.3. Kakwue BU/IbI UTEPATOPOB JOIYCKAIOT KOHTeWHeps! Vector u list?

9.4. Kakue BuaBI oniepalyii CpaBHEHUSI UTEPATOPOB JOMYCTHMBI JUISl STHX KOHTEHHEPOB?
9.5. JlaTh ompeencHre UTEPATOpA.

9.6. Kakue xaTeropuu urepatopos onpenaenensl B STL?

UeM oTIMYAIOTCS APYT OT Apyra UTEpaTopbl pa3HbIX KaTErOpHii?

9.7. Uem paznu4aroTcs MpsiMbIe U 0OpPATHBIC UTEPATOPHI?

[IpuBecTu npumep UCHoOIb30BaHUs 0OPaTHOTO UTEPATOpA.

Kakwue Buipl HTEpaTOpOB IOMYyCKaIOT 0OpaTHbIE UTEPATOPHI?

9.8. Kakue BubI oniepaliiii CpaBHEHUSI HTEPATOPOB JOMTYCTHMBI JIJIsl IBYHAIIPABICHHBIX
UTEpPaTOpOB?

[IpuBecTu npumep omIMOOYHOTO UCIIOJIb30BAHUS JBYHAIIPABICHHOTO UTEpATOpa.

9.9. CpaBHHUTH BO3MOXXHOCTH, IPEAOCTABIISIEMbIE JIBYHAIIPABICHHBIM UTEPATOPOM H UTEpa-
TOPOM IPOU3BOJIBHOTO JOCTYIIA.

9.10. ITepeuncnuth TUIIBI UTEpATOPOB OMOMHOTEKN STL, MOMyCKAOMNUX NCTIOIB30BAHNE B
MHOTOIPOXOHBIX aJTOPUTMAX.

CpaBHuTH HaOOPBHI OMEpaLINii, TPEOCTABISIEMBIE OJTHO- U IBYHAIIPABICHHBIMU UTEPa-TOPaAMHU.
[IpuBecTu Mo 0JHOMY MpUMEPY OMIKUOOYHOTO UCIIOJIB30BAHUS OJTHO- U IBYHAIIPaBJICH-HbIX
UTEPATOPOB.

9.11. Bepno nu peniena 3aiava: «Onucarh GyHKINI0, CyYMMHAPYOIIYIO 3HAYCHHSI 2JICMEHTOB
CIHMCKA, CTOSIIIIMX HA HEYETHBIX MECTaX, CUMTAs, YTO AJIEMEHTHI cClIUcKa HyMepytores ¢ 1»? Ecnu
€CTb OIIMOKH, 0OBSCHUTE, B YEM OHHU 3aKIJIFOYAIOTCS U KaK WX UCIIPaBUTh.

#include <iostream>

#include <list>

using namespace std;

int main ()

int g (list <int> & Ist){

int S=0;

list<int> :: iterator p = Ist.begin();

while (p = Ist.end())

{S+="pp+=2

¥

return S;

h

9.12. Oniucath GyHKIMIO, KOTOpask JOOABIISIET MOCIE KaXI0T0 dJIEMEHTa 33JaHHOTO KOHTEH-
Hepa-ciucka list <int> eme oIMH TakoM K€ AIEMEHT, HO C 00paTHBIM 3HAKOM, a 3aTEM
UCKJTIOYAeT U3 CIHCKA BCE OTPUIIATENIbHBIE 3JIEMEHTHI M paclieyaThiBaeT pe3ysbTar.

9.13. Onucath GyHKIHMIO, KOTOPAsi CYMUTAET KOJIMYECTBO MOJIOKUTEIBHBIX AJIEMEHTOB 3aJaH-
HOro KOHTelHepa-crucka list <int>, a 3atem pacreuaTsiBaeT 9T0 3HaUeHHE (BBLIACT B
CTaHIAPTHBIN MMOTOK COUL).

9.14. Onucatp (pyHKIHMIO, KOTOPas, HE BO3Bpallasi HUKAKOTO 3HAU€HUs], [0 3aJaHHOMY KOH-
TeiiHepy vector <bool> cunTaer KOIMYECTBO HCTUHHBIX U JIOKHBIX JIEMEHTOB B HEM, a 3aTeM
BBIIAET 3TU 3HAYEHHUS B CTAHJAPTHBIN IIOTOK COUL.

9.15. Onucatp pyHKIMIO, KOTOpas nedaTaeT «Yes» uin «NO» B 3aBUCHUMOCTH OT TOTO, CO-
JEPKUTCS JIU 3aJJaHHOE 11eJI0e YMCIIO X B 3aJJaHHOM KOHTelHepe-crucke list <int>.

9.16. Onucath PpyHKIMIO, KOTOpAs yAaJIsSeT KaXKAblii BTOPOH 3JIEMEHT 33JaHHOTO KOHTeHHe-pa-
BekTopa Vector <char>, a 3atem pacrieyaTsiBacT €ro 3JI€MEHTHI B 00OPaTHOM TOPSIJIKE.
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9.17. Onucatp PyHKIMIO, KOTOPAst yaABAaUBaeT (100ABISET eIle OJJMH TAaKOH JKe) Kax bl dJie-
MEHT 33/IaHHOT0 KOHTelHepa-crucka list <int>, a 3arem pacrieuaTbIiBaeT ero JIeMEHTHI B
0OpaTHOM TIOPSITIKE.

9.18. Onucarp ¢yHkimio g () ¢ TpeMs napaMeTpamMu: HeIyCTOH 1 HEM3MEHIEMbI KOHTEHHEp-
BekTop tuna vector <float>, nenycroii konreinep-cnucok tuna list <float>, nenoe yncio —
11ar 1o mepBoMy KoHTeHepy. OyHKIUS JODKHA UCCIIEA0BATh 3JIEMEHTHI CIHCKA, BRIOUpaeMble
OT €ro KOHIIA C IIaroM, PaBHBIM 1, M SJIEMEHTHI BEKTOPa, BBIOMpPA-EMBIE OT €r0 Hadala C [Iarom,
paBHBIM TpeThbeMy MapameTpy. Eciiu 00HapyKMBarOTCsl TaphI AIIEMEHTHI pa3HBIX 3HAKOB, TO Y
TEKYIETO 3JIEMEHTA CIIMCKA T0JDKEH MEHSTHCS 3HAK. VI3MEHEHHBIN CIIMCOK pacrieyaThiBaeTCs B
npsiMoM ropsiake. OyHKIUS BO3BpalIa-eT 001Iee KOJTMIECTBO HEOTPUIIATEIbHBIX AJIEMEHTOB
CTIHCKA.

9.19. Onucatp dyHkIwmo ¢ () ¢ TpeMs TapaMeTpaMu: HEIyCTONH KOHTEHHEpP-BEKTOp THIla VEC-tor
<int>, HemycToit kKoHTelHep-cnrcok Tuma list <int>, nenoe 4yucno — mar 1o nep-BoMy
KOHTelHepy. OYHKIUS T0JDKHA, TIOCIEI0BATEIBHO MTPOXOAS MO CIUCKY OT Hayaya K KOHILY,
Mepe3aruchBaTh HA MECTO OYEPETHOTO €ro 3JIEMEHTa COOTBETCTBYIOIINI OYe-peHOMY MIary
AIIEMEHT BEKTOpa (caM BEKTOP MPH STOM HE U3MEHSETCS), a 3aTEM pac-TieYaTbIBaTh HIEMEHTHI
crrcka B o0patHOM nopsiike. DyHKIMS BO3BpaIlaeT KOJIMYe-CTBO H3MEHEHHBIX DIIEMEHTOB
CTIHCKA.

9.20. Onmcatp ¢yHkIwo g () ¢ TpeMs apaMeTpaMu: HEIyCTON 1 HeM3MEHIeMbIi KOHTEeHHEp-
criucok tuma list <long int>, venycroit kouTeliHep-BekTOp THIA Vector <long int>, me-oe
YHCII0 — IIar Mo BTOPOMY KOHTeHepy. DyHKINS T0DKHA KOMUPOBATh OTPHIIA-TEIbHBIC
JJIEMEHTHI CIMCKA C IIaroM, PaBHBIM 1, B y’K€ UMEIOIIHICSI KOHTEHHEP-BEKTOP, OT €ro Havana K
KOHILY C IIIaroM, PaBHBIM TPEThEMY TTapaMeTpy, a 3aTEM pacriedaTbIBaTh JIEMEHTHI BEKTOPA B
npssMoM nopsake. OyHKIUS BO3BpaniaeT KOJIMYECTBO U3MEHEH-HBIX 3JIEMEHTOB BEKTOPA.

9.21. Onucatp pyuknmto ¢ () ¢ TpeMs mapamMeTpaMu: HEMYCTON KOHTEHHEP-BEKTOP THIIa Vector
<int>, nenycroii KoHTelHEep-crucok Tuma list <int>, memoe urca0 — mar mo nepBoMy
KOHTelHepy. DyHKIHS T0JDKHA, TOCIE0BATEIHHO MTPOXOIA 10 CHUCKY OT Hadasla K KOHILY,
Iepe3anucpBaTh HA MECTO OYEPEAHOTO €ro MIEMEHTa COOTBETCTBYIO-IIIMI OYepeTHOMY IIary
3JIEMEHT BEKTOpa (CaM BEKTOP IPH 3TOM HE U3MEHSETCS), a 3a-TEM PaCIeyaThIBaTh SJIEMEHTHI
criicka B 00paTtHoM nopsiike. OyHKIMS BO3BpAIIaeT KO-TMUYECTBO N3MEHEHHBIX JIEMEHTOB
CIIHCKA.

9.22. Omucatp Gyukuuio g () ¢ Tpemst HapaMeTpamMu: HEIyCTOW ¥ HeM3MEHsIeMbIid KOHTEiHep-
BekTop THa Vector <double>, nemycroii koHTelHep-crrcok Trma list <double>, me-noe yucio
— IIar 1o nepBoMy KoHTelHepy. OyHKIHs T0JKHA CPABHUBATH AJIEMEHTHI CITUCKA,
BBIOMpPAeMbIMHU OT €r0 Hayaja ¢ IIaroM, paBHBIM 1, ¢ 3IeMEHTaMHU BEKTOpa, BEI-OMPAaeMBbIMU OT
HayaJia ¢ I1aroM, paBHbIM TpeTheMy napamerpy. Eciu oOHapyXuBaeTcst HeCoBIaICHUE
oyepeHON BEIOPaHHOH Maphl, TO B CIHCOK B TEKYIIIEM MECTE BCTABISET-CSl OTCYTCTBYIOIIUI
aneMeHT. VI3MeHEHHBII CIICOK pacriedaThIBaeTCs B 00paTHOM nopsinke. OyHKIMS BO3BpaIaeTt
KOJIMYECTBO JJIEMEHTOB, BCTABICHHBIX B CITUCOK.

9.23. Onmcatp dyHkIiwio ¢ () ¢ mapaMeTpoM, MPEACTaBIIAIONINM COO0M KOHTEHHEP-BEKTOP
AIIEMEHTOB 1eJIoro Tuna. OyHKIWs JoKHA MEHITh MECTaMH 3HAaUSHHS 3JIEMEHTOB BEKTOpa,
OJIMHAKOBO Y/AAJIEHHBIX OT Hayajla ¥ KOHIa BEKTOPa (TIEPBOro C MOCIEIHUM, BTOPOTO €
NPEANOCIETHUM U T. A.). OYHKIUSA BO3BPAIIAET YUCIIO CIEIaHHBIX IEPECTaHO-BOK.

9.24. Onucatp ¢yskuuio g () ¢ mapamMeTpom, IPeICTaBISIONMM COO0H KOHTEHHEP-BEKTOP
yKazartesel Ha 3JIeMeHTHI BellecTBeHHOro Tuna. CuuTast OT Havyaja KoHTelHepa, QyHK-1us
JIOJKHA OOHYIIATH 3HAUEHUS, HA KOTOPOE YKa3bIBAIOT YKa3aTelIM ¢ YETHBIMU HOMEPAaMH, €CIIH
3HAa4YeHHUs1, Ha KOTOPbIC YKa3bIBAIOT yKa3aTelIN ¢ HEUETHBIMU HOMEPaMU, OTPULIATEbHBI, a 3aTeEM
pacrieqarsiBaTh 3HaYeHHUsI, Ha KOTOPbIE YKa3bIBAIOT AJIEMEHTHI KOHTEHHEpa B 00paTHOM MOPSIIIKE.
@OyHKIMS BO3BpAIIAET YUCIIO N3MEHEHHBIX 3HAaUe-HUi.

9.25. Onucatp ¢yHkimio g () ¢ mapaMeTpoM, MPEACTaBIISIONINM COO0W KOHTEHHEP-CIUCOK
yKazaresel Ha 3JIeMEeHTHI JUIMHHOTO 1ieioro Tuna. GyHKius, IpocMaTpuBasi KOHTEHHEp OT
KOHIIa K HavaJly, MEHSET 3HaK 3HAUCHHsI, HA KOTOPOE YKa3bIBaeT yKa3aTelb ¢ YeTHBIM HOMEPOM,
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€CITM 3HaUeHHEe, Ha KOTOPOE YKa3bIBACT yKa3aTelb C HEYETHBIM HOMEPOM, OT-PHILIATENIBHO, a
3aTeM pacreyaTbiBaTh 3HAYCHHS, HA KOTOPHIE YKa3bIBAIOT AJIEMEHTHI KOHTEHHEpa B IPSIMOM
nopsiake. OYHKIMS BO3BPAIIAET YUCIIO U3MEHEHHBIX JIEMEHTOB.

9.26. Onucatp pynkmuto ¢ () ¢ mapaMmeTpamu, MPEACTABISIONIMMUA COO0H KOHTEHHEP-CITHCOK
LIEJIBIX DJIEMEHTOB M KOHTEHHEP-BEKTOP YKa3aTelleil Ha SJIEMEHTHI TAKOTO ke Thra. OyHKIUA
JOJDKHA, TTOCIIE0BATEIHLHO TPOXO/IS TI0 3JIEMEHTaM KOHTEHHEPOB OT Havyalsla K KOHILY BEKTOpa U
OT KOHIIa K HaYaJly CITUCKA, MEHSATh MECTAMH AJIEMEHTHI KOHTEHHE-POB, a 3aT€M pacreyaThBaTh
1eJIbIe 3HAYCHHS DIIEMEHTOB KOHTEHHEPOB B MPSMOM MO-psAKe (CHaYalla BECh CITUCOK, 3aTeM
BEKTOp). OYHKIUSA BO3BpAIAET KOJMUECTBO NEpe-CTaBICHHBIX JIEMEHTOB KOHTEHHEPOB.

9.27. Onucatp dyHkimo g () ¢ mapaMeTpoM, MPeaCTaBIISIONIMM CO00M KOHTEHHEP-BEKTOP
AIIEMEHTOB 1ieyioro Thma. OyHKIMs J0KHA MEHATh MECTAaMH 3HAYCHHS COCETHHX 3JIEMEHTOB C
YETHBIM U HEYETHHIM HOMEPAaMH, CUMTAasi OT KOHIIA KOHTEWHEPa, €CIIM YETHBIN JIEMEHT MEHbIIIE
HEYETHOTO, a 3aTE€M paclieyaTbiBaTh 3HAYCHHS JIEMEHTOB KOHTEHHEpA B MPSIMOM TTOPSITIKE.
@yHKIMS BO3BPAILAET YNUCIO U3MEHEHHBIX 3HAYECHUMN.

9.28. Onucatp dyHkIHio ¢ () ¢ mapaMeTpoM, MPEACTaBIISIONIMM CO00M KOHTEHHEP-BEKTOP
AIIEMEHTOB 11eyIoro THa. OyHKIHS JOKHA CYUTATh YHCIIO DJIEMEHTOB, 3HAYSHHUS KOTOPBIX
MIPEBOCXO/IAT Cpe/IHEE 3HAUCHHE HIIEMEHTOB BEKTOPA, M paclieyaTbiBaTh JJIEMEHTHI KOHTeHHEpa B
oOparHOM Topsiike. DYHKIHS BO3BpAIIaeT YUCIIO N3MEHEHHBIX 3HaUe-HUI.

9.29. Onucatp pyHKIHIO-TIA0NOH (OT OJHOTO TTAapaMeTpa, KOTOPBIA MOXKET OBITh KOHTEHHE-POM
STL, manpumMep, BEKTOPOM IENBIX YHACEI), KOTOpas IS JTIFOOOTO MOCIIeI0BaTEIh-HOTO
koHTelHepa STL pacniedarsiBaeT ero NpeanocieTHUN JIEMEHT, €CJIM TAKOBOM UMEETCS, a TAKKE
dbynkimro main(), kotopas GopMUpPYET KOHTEHHEP-CITUCOK U3 5 11e-JIbIX YHCeT U TPUMEHSET K
HEMY OMUCAHHYIO (DYHKIMIO-ITA0JIOH.

9.30. Onucatp HyHKIMIO-IA0IO0H (OT OJTHOTO TTapaMeTpa, KOTOPBIA MOKET ObITh KOHTEHHE-POM
STL, Hanpumep, BEKTOPOM IIEJIBIX YHCEeN), KOTOpas i JII000TO MOCIeI0BaTeILHOTO
koHTelHepa STL pacnieyaTbiBaeT CyMMy €ro TpEX MOCIETHUX AIEMEHTOB, €CJIM TAaKOBbBIE
HUMEIOTCA, a Takke GyHKImio main(), kotopast GopMUpyeT KOHTEHHEP-BEKTOP U3 5 ICIBIX YUCET
Y TIPUMEHSET K HEMY OTTMCAaHHYIO (QYHKITUIO-T1a0I0H.

9.31. Onucath (HyHKINIO-IA0IOH (OT OJTHOTO TTapaMeTpa, KOTOPHIA MOXKET ObITh KOHTEHHEPOM
STL, nanpumep, CIIUCKOM LEJIBIX YHCEN), KOTOPast Ui JH000T0 MOCIeI0BATeIbHOTO KOHTEHHEpa
STL pacnieuaThiBaeT KaK/bplii BTOPO# 2JIEMEHT, HaunWHAas ¢ KOHIIA, a Takke GyHkmio main (),
KoTopas (opMUPYET KOHTEHHEP-CIHUCOK U3 5 LENbIX YUCEeN U MIPUMEHSIET K HEMY OMUMCaHHYIO
(dhyHKIHIO-11a0JI0H.

9.32. JlaHbI OnIMCaHHUS:

typedef vector<int> V;

struct Weight t { V::size type Index; // unaexc anemMenTa BeKTopa

float Weight; // Bec anemenTta BekTopa

h

typedef list<Weight_t> L;

Omnucate ¢yHkIwmoO ¢ (), KOTOpast 1O 33aHHOMY BEKTOpY THIa V U COOTBETCTBYIOIIEMY EMY
CHUCKY Tuma L, mpocMaTpuBas CIUCOK OT Hauaja K KOHILY, BBIYUCIISET CpeHe-B3BEICHHOE
3Ha4YeHHEe OOHAPYKEHHBIX 3JIEMEHTOB BEKTOpa (CpeiHUI pe3yabTaT yMHOYKEHUS HJIEMEHTOB Ha
UX Beca), BblJIaBasi B BHIXO/IHOM MMOTOK 3HAUEHUS U Beca JIEMEH-TOB.

9.33. JlaHbI ONHCaHMS:

typedef vector<double> V;

struct Signif_t { V::size type Index; / unaekc snemeHTa BeKTOpa

bool Signif; // 3naunmocTs nemenTa (true — aa)

b

typedef list<Signif _t> S;

Omnucarp ¢pyHKIHO ¢ (), KOTOpas MO 3aAaHHOMY BEKTOpY THIa V U COOTBETCTBYIOIIEMY EMY
CIMCKY THIIA S, MPOCMAaTpPUBas CIMCOK OT HayaJsla K KOHILY, BEIYUCIIAET CYMMY OOHApYKEHHbBIX
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SHa4YalIuXx 3JICMCHTOB BCKTOPA, BblJIaBas B BLIXOI[HOﬁ IIOTOK MHACKCHI 1 3HAUYCHUA
CYMMHUPYEMBIX JJIEMEHTOB.

9.34. JlaHbI ONKCAHMS:

typedef vector<bool> B;

struct Value t { B::size type Index; // unaexc snemeHTa BeKTopa

int Value; // 3nauenue rneMeHTa

h

typedef list<Value t> T;

Omnwucats GyHkiwmio g (), KOTopas 10 33JaHHOMY BEKTOPY 3HAUUMOCTH THIa B u
COOTBCTCTBYIOLIEMY €MY CIIMCKY THUIIA T, mpocMaTpuBad CIIMCOK OT KOHLIA K HAYally, BI)II[aéT B
BBIXOJJHOM TIOTOK 3HAYCHUS IIEJIOYMCIICHHBIX TIOJICH 3JIEMEHTOB CIIHCKA, COITPOBOKIAEMOE UX
S3HAYUMOCTBIO, BBIYMCIACT CYMMY 3HAUYUMBIX HECJTOYHCICHHBIX MOJIEH CIIUCKA U BO3BpaliacT 3TO
3Ha4YCHUE.

9.35. JlaHbI ONMCAHMUS:

struct Value t { bool Signif; // 3HaunMocTh 21emMenTa (true — aa)

int Value; // 3Hauenue sanemMeHTa BEKTOpa

b

typedef vector< Value_t> B;

typedef list< B::size_type> T;

Omnucate ¢yHKImO § (), KOTOpast MO 33aHHOMY BEKTOpY THIIa B U COOTBETCTBYIOIIEMY My
CIIMCKY THUIIA T, mpocMaTpurBasd CIIMCOK OT KOHIIA K HAYaly, BBIYUCIACT CYMMY 3HAa-UYNMBIX
[EJIOYHCIICHHBIX MTOJICH 3JIEMEHTOB BEKTOPA, M BO3BPAIAET ATO 3HAUCHHE, OTHOBPEMEHHO
BbIIaBas B BI)IXO}IHOfI IIOTOK 3HAYCHUA BCEX LNCITOUYNCIICHHBIX MOJIEN DIIEMEHTOB BCKTOpa,
COIIPOBOKJAEMBIC UX 3HAYMMOCTEIO.
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I1. OTBeTHI M pemIeHUs

1. A6cTpakTHble TN JaHHBIX (AT/H). Knaccsl
KoHCTpYKTOpPBI U 1€CTPYKTOPHI

1.1. Ommbouns 2, 3 u 4 onucanusi 00bekToB B pyHkuuu f (). McrpaBuTh MOXKHO Tak:
class A {

int a, b;

public:

A (const A & x) {

a=X.4a;

b = x.b;

cout << 1;

¥

A(inta=0,intb=0){

this->a=g;

b =a;

cout << 2;

}

h

Ha nmeuats OyneT BbIaHO:

6e3 ontTumuzanuu: 2221211

¢ onTuMM3anuen: 22221

12.A(inta=0,intb=1) {...}

14.

class A {

int X;

public:

A(inty){x=y;}

int get () { return x; }

int operator *= (int y ) { return x = x*y; }

h

1.16. Cons Copy Cons Des Copy Des Des 1 Des

1.17. Cons Cons Des Copy Des 3 Des

1.18. Cons Copy Cons Des Des 1 Des

1.19. 1) mepen aectpykropom 6a3oBoro kiacca go006aButh Virtual.
2) no6asuts 60 B (float a = 0), u6o D () : B (0) {...}
1.20. 1) mepexn aectpykropoM 6a30BoOro kiacca gobaButh Virtual.
2) no6asuts B (inta=0){...}

1.21. 1) mepexn aectpykropomM 6a30BoOro kiacca go06aButh Virtual.
2) no6asuts D (intd =0) {...}

2. Ileperpy3ka onepauuii. Ileperpyska ¢pynkumni

2.1. Heo6xoaumo yOpaTh B MPUBATHYIO YacTh ONEPAIMIO IPHUCBAUBAHUS OT apryMeHTa THIIa
«ccpuika Ha Cls», nanpumep:

class Cls {

void operator= (const Cls &) {}

public:

Cls ) {3

h

2.2

a) void g (double a, intb=0);

void g (int, const char * = 0);

Bosmoskubl BapuanTsl ¢ double, char...

b) void f (const char *a=0);



void f (int a, int b = 0);

Bo3MosxHBI BapuaHThI ¢ char...

e) void f (double d = 0, const char * s = 0);

void f (const char *); 160 void f (const char *, int 1 = 0);

2.3.

a) f(); // f(int), (a) Ha aTane BrIOOpa HYHKIIHIA,

// MOIXOAAIIUX IO KOJI-BY TApaMETPOB;

f(s); // f(int), (0) meMOYNCIICHHOE pacIIupEHUE

f(f); // f(double),(0) BemecTBEeHHOE pacIIUPCHHE

f(b); // f(int), (0) meMOYNCICHHOE pacIIMPEHUE

f(A); // f(int), (0) nenoOYHCICHHOE pacIIuPEHIEC

b) f(); // (a) HEOTHO3HAYHOCTH OTPECIICHUs] YnCia TapaMeTpOB
f(4); // (B) HEOHO3HAYHOCTbH NPU CTAHJAPTHOM NPEOOPa30BaAHUU
f(f); // f(double), (6) BemecTBeHHOE pacIIMpEeHne

f(d); // f(double), (a) TouHOE OTOXKAECTBIEHNE

f(1d);// f(long double),(a) TouHOE OTOXK/IECTBIECHHE

c) f(s); // f(int), (6) uemounciIeHHOE pacIIUpEHUE

f(1); // f(int), (a) TOUHOE OTOXKJECTBIECHNE

f(b); // f(int), (6) nenoOUNCICHHOE pacITUPEHUE

f(f); / (B) HEOTHO3HAYHOCTH MPHU CTAHIAPTHOM IpeoOpa30OBaHUU
f(d); // (B) HEOTHO3HAYHOCTH TIPH CTAHAAPTHOM IIPEOOPaA30BAHUU
3. HaciegoBanue. BuammMocTsb M 10CTYIIHOCTh MMEH

3.1.

a) void B::g() {

f(); // ommbOKa, »Ta f He BuIHA

f(1); // B::f(1);

f(5, 1); // ommbka 3ta f HE BUIHA

x = 2; // omm0OKa, Tak Kak int X private B 6a30BOM Kjacce

}

int main () {

B b; // A(), B()

f(5); //ommobka, 3Ta f HE BUIHA

f('+', 6); /[::1('+', 6);

b =ret (b, b); // A(const A &), B(const B &)

return O;

¥

Ey,[[yT BbI3BAHBbI CIICAYIOMINC KOHCTPYKTOPBI U ACCTPYKTOPBI:
A(), B(), A(const A &), B(const B &), ~B(), ~A(), ~B(), ~A().
b) void B::g() {

f(1.2); // B::f

f(); // ommOka sTa f He BuIHA

a=2;/Aza=2

}

int main () {

B d;

f(); //ommbxa

f(6); //::f

empty (d, d);

return O;

}

Ey,Z[yT BbI3BAHBI CJIICAYIOMIUC KOHCTPYKTOPBI U ACCTPYKTOPBI:
A(), B(), A(const A &), B(const B &), ~B(), ~A(), ~B(), ~A().
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3.2.

a) Cix=Axf();
C::f(3);
C:x=:f(4,5);
C::x=6;
c.A:f();

c.C:f (7);

ax =2 (8, 9);

[ToauepkHyTHI UCTIpaBIIsTIONTUE (00sS3aTEIIbHBIC) PACIIUPEHUS.
BynyT BI3BaHBI CIEIYIONINE KOHCTPYKTOPHI U IECTPYKTOPHI:
A(), B(), C(), B(const B &), A(const A &), ~A(), ~B(), ~C(), ~B(), ~A()

b) x = A f();
x = B:: f(5);
x = B:: (6, 6);
x = B:: f(5);
x=aA:f();
x=a.B: f(7);

return a.B::g (& a, & a);

[ToguepkHyTHI UcTipaBisitomye (00s3aTeabHbIE) paCIIUPEHUS.

ByayT BBI3BaHEI CIIeAYIOIIHE KOHCTPYKTOPHI M IECTPYKTOPHI:

AQ, BO, AQ, B(), A(const A &), C(), ~C(), ~A(, ~B(), ~A(., ~B(), ~A()

c) Cix=Auf();

C:f (3);

Cux=:f(4,5);

Cix=6;

/Imain()

c.A:f();

c.C.:f(7);

ax = (8, 9);

[ToguepkHyTHI UcTipaBisitoue (00s3aTeabHbIE) PaCIIUPEHUSI.

ByayT BbI3BaHbI cleayroe KOHCTPYKTOPHI U IECTPYKTOPHI:

A(), B(), C(), B(const B &), A(const A &), ~A(), ~B(), ~C(), ~B(), ~A().

3.3. Tpebyercst yToUHUTH OOpaIeHus K MOJIF0 M ¢ TTOMOIIBIO OllepaIuii pa3pemieHus 001acTu
BUJIUMOCTH «:» JUIs Kinacca B 6o qiisa C, Hanpumep, Tak:

fA.C::m =0;

return *((* f).e = & fA.C::m);

JIn6o BO Bcex OMUCAHUSAX MPOU3BOIHBIX KJIACCOB BCTABUTh YKa3aHHE BUPTYAIbHOTO
HacyenoBaHus (Bcero 4 MornpaBKy, U3 KOTOPBIX HCIIpaBiieHus B kiaccax B u C npu takom
MOIX0JI€ — 00S3aTEIIbHbI):

class B: virtual public A { public: int * p; };

class C: virtual public A { public: int * c; };

3.5.

1. YtoOs1 peodpazoBanue u3 kiaacca W B ¢pynkuuu h () B kiace Z cTano Bo3- MOXKHBIM, 3TO
npeoOpa3oBaHKe HAZ0 UCTIPABUTD:

pz = (Z *)(X*)(new W);

2. JIonoHUTENHHO HEOOXOAUMO CAENaTh OTKPHITHIM BU HacienoBaHus kiacca W kmaccom X u
Kiacca X kinaccom Z:

class X: public W { ... }; class Z: public X,Y { ... };

3. Heo6xomumMo yTouHUTH 001aCTh BUAMMOCTH 10yt W B Tene ¢yHkiuu h ():

(*pz).X::w=& hi;

4. OTKPBITOCTH HACJICOBAaHUS MOYKHO TOOMTHCS, 3aMEHSISI B HACIIEAYIOIIEM KJlacce cioBo Class
CII0BOM Struct.
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4. BuptyanbHble pyHKIHH. AOCTPaKTHBbIE KJIACCHI

4.1.

1. meetcst mepapxus KIaccoB, XOTs OBl U3 JIBYX KJIaCCOB — 0a30BOTO M MTPOU3BOJIHOTO.

2. B 6a30BoM Kitacce pyHKIMs 00BsABICHA C KIIFOYEBBIM clioBoM Virtual.

3. B nmpou3BotHOM Ki1acce ecTh (DYHKIUS C TAKUM )K€ UIMEHEM, C TAKHM e CITUCKOM Ta-
paMeTpoB (KOJIUYECTBO, TUIIBI U TIOPSJIOK MapaMeTPOB COBIMAIAIOT) M C TAKHM YK€ TUIIOM
BO3BPAIIaEMOTO 3HAUCHHS.

4. Bp130B (pyHKIIMM TTPOM3BOIHOTO KIIacca OCYIIECTBIIICTCS Yepe3 yKa3aTeib Ha OOBEKT
0a30Boro KJ1acca (WM C MOMOIIBIO CCHUIKH Ha 00BEKT 0a30BOT0 Kilacca) 6e3 yKa3aHHs caMoro
00BEKTa U YTOYHEHHUS C IOMOIIBIO OTIEPAINU Pa3pemIeHus 00JacTi BUAUMOCTH.

class B { public: virtual void print (); };

class P: public B { public: void print (); };

void B::print () { ... }

void Pz:print () { ... }

B * ps = new P; ... ps -> print ();

4.4,

int main( ){

Kk; P p; K*t = &p;

t->£(0.7); // neuaraercsa K::f

t -> g (); // meuaraercsa K::f

I K::g

t -> h(); //meuaraercs P::f

IIP::g

/I'P::h

}

4.6. OmuboK Her.

byner Beiano B motok: D::h D::h,2 D::f,2 D::h D::h,1
D::gD::hD::h D::h,3

4.7. OmrboyHbIM sBIIIETCS BBI30B P->h (2) (Pynkuums h (int) u3 mpou3BoaHOroO Kitacca He
3amemnraer h () 6a30Boro kiacca, Tak Kak MIMEeT OTJIHYAIOIIUICS HAOOp MapaMeTpoB).
byner Beinano B motok: U::h,1 U::f;1 T::h T::g T::h

4.10. dog
sheep

result = (33; 4)
horse

cat

4.11. Tlpu nepenaue nepemennoi Tuna 4 B pyHkuuio g () mo 3HaYeHUIO T0JDKSH OBITh CO-3/aH
00BeKT THHA A4, a 3TO HEBO3MOXHO, IOCKOJIBKY CTPYKTYPa COACPIKUT YHCTYIO BUPTYaJb-HYIO
G yHKIHIO.

4.12. Tlonem cTpyKTyphl A ABIIS€TCS OOBEKT THIA S, @ 3TO HEBO3MOKHO, MIOCKOJIbKY CTPYKTY-pa
S colepKUT YMCTYI0 BUPTYAIbHYIO (DYHKIIHIO.

4.13. Tlpu nepenade nepeMeHHoil Tumna B B ¢pyHkuuio g () mo 3HaYeHHIO JOJDKEH ObITh CO3/1aH
00BexT Tuna B, a 3T0 HEBO3MOKHO, IOCKOJIBKY CTPYKTYpa COAEPKUT YUCTYIO BUPTYAIbHYIO
GbyHKIHIO.

4.14. f (int) from B

10101010

4.15. add_st (K*) from K

555

4.16.9 () fromT

777

5. Anmapat uCKJII0YeHH
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5.1. Byner nHaneuyaTaHo:

12_|9_|2_|4_|6_|11
56.4-11-9-12-2-5-10-6-8-5-14
5.7. cat

elephant 91

5.8. lance

arche 61

5.9. plane

boat 52

6. KoncranTHble M cTaTHYECKHE YWIEHBI KJiacca.
6.1. UcnpaBnenusi:

class A {

public:

static int y;

void f() const {cout << "f" << endl;}

I3

6.3. a)

1. Bamenuts cioBo class cioBom Struct, 1160 BCTaBUTH MOCIIE OTKPHIBAIOIICH (PUTYPHOU CKOOKH

orpeeneHus kiacca cioso public:.
2. Cnenatb MeTo1 g () CTATHYECKHM.

b)

1. 3amenuts cioBo class cioBom Struct, 1160 BCTaBUTH MOCIIE OTKPBIBAIOIIEH (PUTYPHOW CKOOKH

orpeseneHus kiacca cioso public:.

2. B onpenenenusnix metoznos f () u g () BcTaBuTh Mociie mycToro cnucka GopMaabHbIX
mapaMeTpoB CIIOBO CONSt.

6.4. a)

class A {

public:

static int x;

void get_0() const {return;}

b)

class A {

public:

static const char a;

static void f(){}

6.5. OmMOOYHBIMHU ABJIAIOTCS YKa3aHUs Ha TO, YTO cTatuueckue Meto sl f () BhI3bIBAIOT He-
craruueckue Metoabl. Hamo uckmounts B Metoaax f () Berzosr metomos h ():

Ha nedats OyzeT BbIIAHO:

B::f,0 A:f,1 A::g A::g A::h,2 A::f,3

7. Ilnnamu4yeckasi HACHTH(PUKALMSA U IPUBEIeHHE TUIIOB

7.1. OmmboYHbBIE KOHCTPYKIIMU TIEPEBEICHBI B TpUMevaHus. JIMIIHUE oTniepaliuy JMHAMH -
YEeCKOTO TIPUBEICHUS THIIA 3aMEHEHBI OTIEPALIUsIMU IIPHUCBAUBAHUSI.

k =s; // [IpuBeneHre POU3BOTHOTO yKa3aTells K 0a30BOMY

//'s = dynamic_cast <S *>(k); / Tun K — He monumopQHbIii

/l'1=dynamic_cast <L *>(k); / Tun K — He monumopQHbIit

m = s; // [lpuBesicHNE TPOU3BOTHOTO yKa3aTelis K 6a30BOMY

// p = dynamic_cast <P *>(l); // Tun L — ne monmumopHBbIii

g = dynamic_cast <Q *>(m);

r = dynamic_cast <R *>(q);

/l's = dynamic_cast <S *>(p); // Tun P — He nomumopdHBbIit
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7.2. BapuanT ucnpasnenus pynkuuu f9 () ¢ ucnons3oBanuem oneparnuu typeid (Bo3moxeH
TaK)Ke BAPHAHT MCIIPABIICHUS C MCIOJIb30BaHKeM ornepaiiuu dynamic_cast):

void f9 (B &b, D & d, int n)

{D*pd=(n>0)?&d:(D*)&b;

if (typeid (* pd) == typeid (d))

strcpy (pd ->y, “one_variant\n”);

hy

7.6. Bapuant nHanucanust Gyakiuu f ():

B*f(A*p)

{ B* pb = dynamic_cast<B *> (p);

if (pb) return pb;

else exit (0);

}

8. IllabJ10HbI

8.2. B kagecTBe mapamerpa mabioHa MOKHO HCHOIB30BATh JIMOO THIT (UTO MOKA3BIBACTCS
ciykeOHbIMHE ciToBamHu Class, typename, Ho He Struct), 1160 mapaMeTp IeIOYUCICHHO-TO,
NEepEUYUCIINMOro, yKa3aTCejibHOTO, CCBIJIOYHOI'O THUIIA, 100 THIa «yKas3aTeJjib Ha q)yHKHI/IIO-‘—IJ'IeH».
Tumner double, float, myclass, mystruct, struct k TakoBsiM He OTHOCSAT-Cs. OMIMOKK B CTPOKAX:
template <double > void funcA (double d = 1) { /*...*/ }

template <float f> class A { /*...*/ };

template <myclass ¢> class E { /*...*/ };

template <mystruct a> void func (mystruct *p = &a) { /*...*/ }

template <struct mystruct> void funcF (mystruct *p =0) { /*...*/ }

8.4. byner naneuarano: z = 2.8

k=12

z=15

z2=238

s3 = abft

Br16op cnenan!

9.STL

9.15.

void f (const int x, const list <int> & 1)

{ list<int>::const_iterator p = l.begin ();

while (p = lend ()

if (*p==x)

{ printf (“Yes\n”);
return;

}

printf (“No\n”);

}
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