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Tpynn

BamaTme 1. O630p OO-BOBMOXHOCTEM sisbika C++

1.Ha ocHOBe HnNpuMepa,

pa306paHHoro Ha JIeKIMM peaJim30BaTb KJIacCcC

Cat. JluMcTuUHDT CcHabIMTe HeOOXOIMMEIMM KOMMeHTapuamm. Kitacc Cat
OOJIXKEH COIEepPXaTh :

- OTKPHITHE M 3aKpPHTHEE YJIeHH Kjacca (its age, its weight);
- peamms3alMi METOIOB KJjlacca (meow, set age, get age);
- CTaHIAPTHHEIM ¥ MOJIL30BATEJNIECKUM KOHCTPYKTOP M OeCTPYKTOP

(Cat (int initial age));

- IOCTOAHHEIE QyHKUMM-4UJIeHE (int get age () const);
- paszmeyibHOe OoOBaBJeHMe kjacca (bann cat.hpp) M peanmsaumio

(bammt cat.cpp) .

JIMCTUHT NPOTPaMME.
#include "class cat.hpp"

int main(int argc, char* argvl])

{
cat frisky(7);

std::cout<<"frisky is "<<frisky.get age()<<" years old.\n";

frisky.set age(5);
frisky.meow () ;

std::cout<<"frisky is "<<frisky.get age()<<" years old.\n";

frisky.meow () ;
return 0;

#include <iostream>
class cat
{
public:
cat (int initial age);
~cat();
int get age() const;
void set age(int age);
void meow () const;
private:
int its_age;

bi

int cat::get _age() const
{
return (its_age);

}

void cat::meow() const
{
std::cout<<"Meow!\n";

}

void cat::set_age (int age)
{
its age=age;

}

2.Cosmarh KJIacc, conepxamwﬁ JpyTre KJIaCChlI B KadWeCTBe€ IaHHBIX—

YJIEHOB Ha IIPMMEPE MepapxXmuM CJIOXHOT'O kJjacca "llpaMoyrosbHUK",
uMepmMy B KadecTbBe bBepumH "Touxku". [IpMBeOEeHHBM JIMCTUHT
OEMOHCTPUPYET BTOT NOOXOI.

#include <iostream.h>

class Point

{

// holds x,y coordinates

public:
void SetX (int x) { itsX = x; }
void SetY(int y) { itsY = y; }



int GetX()const { return itsX;}
int GetY ()const { return itsY;}
private:
int itsX;
int itsY;
}s // end of Point class declaration

class Rectangle

{

public:
Rectangle (int top, int left, int bottom, int right);
~Rectangle () {}
int GetTop() const { return itsTop; }
int GetLeft () const { return itsLeft; }
int GetBottom() const { return itsBottom; }

int GetRight () const { return itsRight; }

Point GetUpperlLeft () const { return itsUpperleft; }
Point GetLowerLeft () const { return itsLowerLeft; }
Point GetUpperRight () const { return itsUpperRight; }
Point GetLowerRight () const { return itsLowerRight; }

void SetUpperLeft (Point Location) {itsUpperLeft = Location;}
void SetLowerLeft (Point Location) {itsLowerLeft = Location;}
void SetUpperRight (Point Location) {itsUpperRight = Location;}
void SetLowerRight (Point Location) {itsLowerRight = Location;}
void SetTop(int top) { itsTop = top; }

void SetLeft (int left) { itsLeft = left; }
void SetBottom (int bottom) { itsBottom = bottom; }

void SetRight (int right) { itsRight = right; }
int GetArea () const;
private:

Point itsUpperleft;
Point itsUpperRight;
Point 1itsLowerLeft;
Point itsLowerRight;

int itsTop;
int itsLeft;
int itsBottom;
int itsRight;

bi
// end Rect.hpp

o e
// Begin rect.cpp
#include "rect.hpp"
Rectangle: :Rectangle (int top, int left, int bottom, int right)

{
itsTop = top;
itsLeft = left;
itsBottom = bottom;
itsRight = right;

itsUpperLeft.SetX (left);
itsUpperLeft.SetY (top) ;

itsUpperRight.SetX (right);
itsUpperRight.SetY (top);
itsLowerLeft.SetX (left);
itsLowerLeft.SetY (bottom) ;

itsLowerRight.SetX (right);
itsLowerRight.SetY (bottom) ;

}

int Rectangle::GetArea () const

{
int Width = itsRight-itsLeft;
int Height = itsTop - itsBottom;
return (Width * Height);

int main ()

{
//initialize a local Rectangle variable
Rectangle MyRectangle (100, 20, 50, 80 );



int Area = MyRectangle.GetAreal();

cout << "Area: " << Area << "\n";

cout << "Upper Left X Coordinate: ";

cout << MyRectangle.GetUpperLeft () .GetX ()
return 0;

BausTne 2. YkasaTenu
1.MomomdmumMpoBaThk KJjlacC, pas3paboTaHHEM Ha 3aHATUM 1, TaKuUM
obpa30M, UYTOOB NPOIOEMOHCTPUPOBATH BO3MOXHOCTM II0 pPasMeEUEeHUI U
yoajJleHun OOBLeKTOBR B OOJIACTM IOMHAMUUECKOM IIaMSaTHM.

JIMCTUMHT NOPOTPAaMMEl.
#include <iostream>
class simple cat

{

public:
simple cat () {its age=2;}
~simple cat(){};
int get _age() const {return its_age;}
void set_age (int age) {its_age=age;}
private:

int its_age;

}i

int main(int argc, char* argvl[])

{
simple cat * frisky = new simple cat;
std::cout<< "frisky is" << frisky->get age()<<"years old.\n";
(*frisky) .set_age (5);
std::cout<< "frisky is" << frisky->get age()<<"years old.\n";
delete frisky;
return 0;

}

2 .HanymmTe nporpaMMy IeMOHCTPUPYOUY OOCTYI K IaHHBEM-UJIeHaM
MCINOJIb30BaHKe ykaszsaressa this.

JIMCTMHT OPOTPAaMMEL.

#include <iostream>

class simple cat

{

public:
simple cat();
~simple cat();
int get age() const {return this->its age;}
void set age (int age) {this->its age=age;}

int get weight () const {return *its weight;}
void set weight (int weight) {*its weight=weight;}
private:

int its_age;
int *its weight;

bi

simple cat::simple cat()
{
its_age=2;
its_weight=new int (5);

}

simple cat::~simple cat()

{

delete its weight;
}

int main(int argc, char* argvl])

{
simple cat * frisky = new simple cat;
std::cout<< "frisky is" << frisky->get age()<<"years old.\n";
(*frisky) .set_age (5);
std::cout<< "frisky is" << frisky->get age()<<"years old.\n";
delete frisky;
return 0;



BansaTne 3. Ccmuikm
1.Momuonumpynre xjacc Cat, Tak 4YTOOB NPOOEMOHCTPUPOBATH
paboTy CCHJIKM KaK NICeBIOHMMa OOBEKTA.

JICcTUHT IIporpaMMEI .
#include <iostream>
class simple cat
{
public:
simple cat (int age, int weight);
~simple cat(){};
int get age() {return its age;}
void set_age (int age) {its_age=age;}
int get weight () {return its weight;}
void set weight (int weight) {its weight=weight;}
private:
int its_age;
int its_weight;
}i

simple cat::simple_cat(int age, int weight)
{

its age=age;

its_weight=weight;
}

int main(int argc, char* argvl])

{
simple cat frisky (5,8);
simple cat r cat=frisky;
std::cout<< "frisky is " << r cat.get age()<<" years old.\n";
std::cout<< "frisky is " << r cat.get weight ()<<" pounds.\n";
return 0;

}

2.Ha ocHoBe npumMmepa, pazobpaHHOT'O Ha JEKUUM CO3IaThb OYHKIMIDO,
BO3BpAallallyld HECKOJIBKO BHAUYEeHWMV, HalIpuMep, KBagpaT U KyO
3a0aHHOT'O dYMCJIaA.

3. Ha npumMepe xJjlacca Cat DpoIneMOHCTPUPOBATH Ilepellauy II10
CCEUJIKE OOBEKTa C IOMOWBI yKasaTeJd.

JIMCTMHT OPOTPaMMEL.
#include <iostream>
using namespace std;

class simple_cat

{

public:
simple cat();
simple_cat (simple_caté&);
~simple cat();

bi

simple cat::simple cat()
{

cout<<"simple cat constructor\n";

}

simple cat::simple cat (simple_ cat&)
{

cout<<"simple cat copy constructor\n";

}

simple cat::~simple cat()
{
cout<<"destructor\n";

}

simple cat fl(simple cat the cat);
simple cat* f2(simple cat *the cat);

int main(int argc, char* argvl[])

{



cout<<"make a cat\n";
simple cat frisky;
cout<<"calling f1\n";
fl(frisky);
cout<<"calling f2\n";
f2 (sfrisky);

return 0;

}

simple cat fl(simple cat the cat)
{

cout<<"fl returning\n";

return the cat;
}

simple cat* f2(simple cat *the cat)
{

cout<<"f2 returning\n";

return the cat;

}

4 . MommduuUMpPOBaTEL JUCTUHIT M3 1.3, TakK, UYTOOH
IPOOEMOHCTPUPOBATE IIepelady [IOCTOSHHOTO yKasaTeJsd.

JIMCTUMHT HOPOTI'PaMMEL.
#include <iostream>
using namespace std;

class simple cat

{

public:
simple cat();
simple_cat (simple_caté&);
~simple cat();

int get age() const {return its age;}
void set age (int age) {its_age=age;}
private:

int its_age;

bi

simple cat::simple cat()

{
cout<<"simple cat constructor\n";
its_age=1;

}

simple cat::simple cat (simple caté&)
{
cout<<"simple cat copy constructor\n";

}

simple_ cat::~simple_cat ()
{
cout<<"destructor\n";

}

const simple cat* const f2(const simple cat const *the cat);

int main(int argc, char* argvl[])
{
cout<<"make a cat\n";
simple cat frisky;
cout<<"frisky is"<<frisky.get age()<<"years old\n";
int age=5;
frisky.set age(age);
cout<<"frisky is"<<frisky.get age()<<"years old\n";

cout<<"calling f2\n";
f2 (&frisky) ;
cout<<"frisky is"<<frisky.get age()<<"years old\n";

return 0;

}

const simple cat* const f2(const simple cat const *the cat)

{



cout<<"f2 returning\n";
//the _cat->set_age(7);

cout<<"frisky is now "<<the cat->get age()<<"years old\n";

return the cat;

BausTue 4. J[onoJsIHMTENBbHEE BOBMOXHOCTHM QYHKLINMMA
1.[IpoOeMOHCTPUPOBATE MNEPEerpy3Ky OQYHKLUMM-UJIEHOB KJjlacca
"IlpaMoyTronapHMK", OyHkUMS ujieH — "HapmcomratTp". PazamuaTe ciydau

COOCTBEHHO MNPAMOYTOJIbLHMKA M KBazmparTa.

JIMCTMHT NOPOTPAaMMEl.
#include <iostream>
using namespace std;

class rectangle

{

public:
rectangle (int width, int height);
~rectangle () {}
void draw () const;

void draw (int w, int h) const;

private:

int its width;
int its height;
bi

rectangle::rectangle (int width, int height)

{
its _width=width;
its_height=height;
}

void rectangle::draw() const
{

draw (its_width,its height);
}

void rectangle::draw(int w, int h) const
{
for (int i=0; i<h; i++)
{
for (int j=0;]j<w;j++)
{
cout<<"*";
}
cout<<"\n";

int main(int argc, char* argvl[])
{
rectangle rect (30,5);
cout<<"draw\n";
rect.draw () ;

cout<<"draw\n";
rect.draw (10,4) ;

return O;

}

2 . [IpOIEeMOHCTPUPOBATE MNEPETPY3KY

"paMoOyTOJIbHUK "

JIMCTUMHT HOPOTI'PaMMEL.
#include <iostream>
using namespace std;

class rectangle
{
public:
rectangle();
rectangle (int width, int height);

KOHCTPYKTOPOB KJjlacca



~rectangle () {}

int get width () const {return its width;}
int get lenght () const {return its_ lenght;}
private:

int its_width;
int its_ lenght;
}i

rectangle::rectangle ()
{

its_width=5;

its lenght=6;
}

rectangle::rectangle (int width, int lenght)
{

its width=width;

its_lenght=lenght;
}

int main(int argc, char* argvl])

{
rectangle rectl;
cout<<"rectl width"<< rectl.get width()<<"\n";
cout<<"rectl lenght"<< rectl.get lenght ()<<"\n";

int a,b;

cout<<"enter a width";
cin>>a;

cout<<"enter a lenght";
cin>>b;

rectangle rect2(a,b);
cout<<"rectl width"<< rect2.get width()<<"\n";
cout<<"rectl lenght"<< rect2.get lenght ()<<"\n";

return 0;

}

3.Co3maTre kJjacc Counter (cueTumk) . lleperpy3UTh B HEM Olepaluu

MHKpEMeHTa M ++.

JlIcTuHT IIporpaMMEI .
#include <iostream>
using namespace std;

class counter

{

public:
counter () ;
~counter () {}
int get its value () const {return its value;}
void set its value (int x) {its value=x;}
void operator++ () {++its_value;}
void increment () {++its_value;}
private:

int its value;

bi

counter: :counter ()
{
its value=0;

}

int main(int argc, char* argvl])

{
counter 1i;
cout<<"value of counter is "<< i.get its value()<<"\n";
i.increment () ;
cout<<"value of counter is "<< i.get its value()<<"\n";
++1i; B B
cout<<"value of counter is "<< i.get its value()<<"\n";
return 0;

}
4 . MommduUUUPYMTEe JIMCTUHT M3 1.3 OJsg IeMOHCTPpauuu
NpedMKCHOTO M HNOCTOMKCHOTO OIepaTopa MHKPEMEHTA.

eperpys3Ku



JIMCTMHT OPOTPAaMMEL.
#include <iostream>

using namespace std;

class counter

{

public:
counter () ;
~counter () {}
int get its value () const {return its value;}
void set its value (int x) {its_value=x;}

const counter& operator++ ();

const counter operator++ (int flag);
private:

int its value;

bi

counter: :counter ()
{
its_value=0;

}

const counteré& counter::operator ++()
{

++its value;

return *this;

const counter counter::operator++ (int flag)
{

counter temp (*this);

++its value;

return temp;

}

int main(int argc, char* argvl])

{
counter 1i;
cout<<"value of counter is "<< i.get its value()<<"\n";
i++; N N
cout<<"value of counter is "<< i.get its value()<<"\n";
++1i;
cout<<"value of counter is "<< i.get its value()<<"\n";

counter a=++i;
cout<<"value of a is "<< a.get its value()<<"\n";
cout<<"value of counter is "<< i.get its value()<<"\n";

a=i++;
cout<<"value of a is "<< a.get its value()<<"\n";
cout<<"value of counter is "<< i.get its value()<<"\n";

return 0;

5.[leperpysure onepatop + OJjad oOBEKTa KJjacca

JICcTUHT IIporpaMMEI .
#include <iostream>

using namespace std;

class counter

{

public:
counter () ;
counter (int initial value);
~counter () {}
int get its value () const {return its value;}
void set its value (int x) {its value=x;}
counter operator+ (const counter & rhs);
private:

int its value;

}i

counter: :counter ()

{
its value=0;

}

counter::counter (int initial value)

{

Counter.



its_value=initial value;

}

counter counter::operator+ (const counter & rhs)
{
return counter (its value+rhs.get its value());

}

int main(int argc, char* argvl])

{
int a=2;
counter varl=a, var2(5),var3;
var3=varl+var?2;
cout<<"varl="<<varl.get_ its value ()<<"\n";
cout<<"var2="<<var2.get its value ()<<"\n";
cout<<"var3="<<var3.get its value ()<<"\n";
return 0;

BausTne 5. Hacnegmomaume
1.[IlponeMOHCTPUPYMUTE NPUMEP NPOCTOT'O HACJIEeOOBAHMSA Ha IpUMepe
nepapxum kjaccor "XusorTHele", "Cobaxu".

JIMCTUMHT HOPOT'PaMMEL.
#include <iostream>
using namespace std;

enum breed {golden, cairn, dandie, shetland, doberman, lab};

class mammal

{

public:
mammal () {its age=2; its weight=5;}
~mammal () {}
int get age () const {return its age;}
void set age (int age) {its_age=age;}
int get weight () const {return its weight;}

void set weight (int weight) {its_weight=weight;}

void speak () const {cout<<"mammal sound\n";}
void sleep () const {cout<<"mammal sleep\n";}
protected:

int its_age;
int its weight;

bi

class dog: public mammal

{

public:
dog () :its_breed (golden) {};
~dog () {}
breed get breed () const {return its breed;}

void set breed (breed br) {its breed=br;}

void wag tail () const {cout<<"tail wadding\n";}
void beg for food () const {cout << "begging for food\n"; }
private:

breed its breed;
i

int main(int argc, char* argvl[])
{
dog fido;
fido.speak () ;
fido.wag tail();
cout<<"fido is"<<fido.get age()<<"years old\n";

return 0;
}
2 .MomudmumpymTe nporpaMmy M3 M.l YTOOH MNPOOEMOHCTPUPOBATH
Ieperpys3Ky KOHCTPYKTOPOB B INPOM3BOIHEIX KJlaCCaxX.
3.MomuduumpymuTe nporpamMmy M3 .1, YTOOB INPOINEMOHCTPUPOBATH
OTCeuUeHMe HOaHHHEX IIpPpM Ilepelade B BUIE 3BHAUEHUA.



BausiTme 6. IlommMopdms=Mm
1.lpOoOeMOHCTPUPOBATE OJIsS OOMHOYHOTO HACJIEOOBAHUSA OMepPalluio
mepeHoca BBepx (Ha npuMepe Ileraca kak Jiomanam)

JIMCTUHT NPOTPaMME.
#include <iostream>
using namespace std;

class horse

{

public:

void gallop () {cout<<"Gallopping...\n";}

virtual void fly () {cout<<"Horses can't fly.\n";}
private:

int its_age;
bi

class pegasus : public horse
{
public:
virtual void fly () {cout<<"I can fly!!\n";}
bi

const int number of horses=5;

int main(int argc, char* argvl[])
{
horse* ranch[number of horses];
horse* p horse;
int choice, 1i;

for (i=0; i<number of horses; i++)

{

cout<<" (1) - horse (2) - pegas\n";
cin>>choice;
if (choice == 2)

p_horse=new pegasus;
else

p_horse=new horse;
ranch([i]=p horse;

}

for (i=0; i<number of horses; i++)
{

ranch[i]->fly () ;

delete ranch[i];

}

return 0;

}
2. TpOImeMOHCTPUPOBATL IJIS OOMHOYHOTO HACJEINOBaHMSA Olepalmio
NpUBEeOeHrsS BHU3 (Ha OpuMepe IlleTaca Kak Jomann)

JIMCTMHT OPOTPaMMEL.
#include <iostream>
using namespace std;

enum type {HORSE, PEGAS};

class horse
{
public:
virtual void gallop () {cout<<"Gallopping...\n";}
private:
int its_age;
bi

class pegasus : public horse
{
public:
virtual void fly () {cout<<"I can fly!!\n";}
bi

const int number of horses=5;
int main ()

{

horse* ranch[number of horses];



horse* p horse;
int choice, 1i;

for (i=0; i<number of horses; i++)

{

cout<<" (1) - horse (2) - pegas\n";
cin>>choice;
if (choice == 2)

p_horse=new pegasus;
else

p_horse=new horse;
ranch([i]=p horse;

}

for (i=0; i<number of horses; i++)
{
pegasus *p peg = dynamic cast<pegasus *> (ranch[i]);
if (p_peg)
p_peg->fly();
else
cout<<"Just a horse\n";
delete ranch[i];
}

return O;

}
3.[IpoOeMOHCTPUPOBATE MHOXECTBEHHOE HaCJeIoBaHUe
Ileraca)

JIMCTUMHT HOPOTI'PaMMEL.
#include <iostream>
using namespace std;

enum type {HORSE, PEGAS};

class horse

{

public:
horse () {cout << "horse constructor\n";}
virtual ~horse () {cout << "horse destructor\n";}
virtual void whinny () const {cout<<"Whinny...\n";}
private:

int its_age;
bi

class bird

{

public:
bird() {cout << "bird constructor\n";}
virtual ~bird() {cout << "bird destructor\n";}
virtual void chirp () const {cout << "chirp..\n";}
virtual void fly () const {cout<<"I can fly!\n";}
private:

int its weight;
}i

class pegasus : public horse, public bird

{

public:
void chirp () const {whinny();}
pegasus () {cout<<"pegasus constructor\n";}
~pegasus () {cout<<"pegasus destructor\n";}

bi
const int num=2;

int main ()

{
horse* ranch[num];
bird* aviary[num];

horse * p horse;
bird * p bird;

int choice, i;

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

{
cout<<"\n (1) -- horse (2) -- pegasus\n";
cin>> choice;

(Ha npuMmepe



if (choice==2)

p_horse= new pegasus;
else

p_horse= new horse;
ranch([i]=p horse;

}

for (i=0; i<num; i++)
{
cout<<"\n (1) -- bird (2) -- pegasus\n";
cin>> choice;
if (choice==2)
p_bird= new pegasus;
else
p_bird= new bird;
aviaryl[i]=p bird;

}

cout<<"\n";

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

{
cout<<"\n ranch["<<i<<"]: ";
ranch([i]->whinny () ;
delete ranch[i];

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

{
cout<<"\n aviary["<<i<<"]: ";
aviary[i]->chirp();
aviary[1i]1->fly () ;
delete aviaryl[il;

}

return O;

}
4 . IpOOeMOHCTPUPOBATE CO3IaHUe abCTPaKTHBEIX TUIOB HOAHHEIX U

IIPOM3BOLHEIX OT HMX Ha npmumMmepe kjacca "durypa" m "llpaMoyToJbHUK"
u "OxpyxHOCTBH".

JIMCTMHT OPOTPaMMEL.
#include <iostream>
using namespace std;

class shape

{

public:
shape () {}
virtual ~shape () {}
virtual long get area() {return -1;}
virtual long get perim() {return -1;}
virtual void draw () {}

private:

bi

class circle: public shape

{

circle (int radius);

~circle () {}
long get area () {return 3.1415926*its radius*its_radius;}
long get perim() {return 2*3.1415926*its radius;}
void draw();
private:

int its_radius;
}i

circle::circle(int radius):
its_radius(radius)

{}

void circle::draw()

{

cout<<"circle draw here\n";

}

class rectangle: public shape

{
public:



rectangle (int len, int width):
its lenght (len),its width (width) {}

virtual ~rectangle () {}
virtual long get area() {return its_lenght*its width;}
virtual long get perim() {return 2*(its_ lenght+its width);}
virtual int get lenght () {return its lenght;}
virtual int get width() {return its_width;}
virtual void draw();

private:

int its width;

int its_lenght;

bi

void rectangle: :draw ()
{
cout<<"rect\n";
for(int i=1; 1i<3;i++)
{
for (int j=1; 1i<5;j++)
{
cout<<"x"

}
cout<<"\n";

}

class square :public rectangle
{
public:
square (int len);
square (int len, int width);
~square () {}
long get perim() {return 4*get lenght();}
bi

square: :square (int len):
rectangle (len, len)

{}

square: :square (int len, int width):
rectangle (len,width)
{
if (get lenght () !=get width())
cout<<"not a square\n";

}

int main ()

{
int choice;
bool fquit=false;
shape * sp;

/*
// while (!fquit)
// {
cout<<" (1) - circle (2) - rectangle (3) - square (4) - quit: ";
cin>>choice;
switch (choice)
{
case 0: fquit=true;
break;
case 1: //sp=new circle(4); sp->draw();
break;
case 2: sp=new rectangle(4,6); sp->draw();
break;
case 3: sp=new square(5); sp->draw();
break;
default: cout<<"enter a number between 0 and 3\n";
// continue;
break;
// }
// if (! fquit)
sp->draw () ;
delete sp;
sp=0;
cout<<"\n";
}
*/
sp=new rectangle (5,4);
//sp->draw () ;

return 0;



BausaTue 7. Bagmaum ANsT CaMOCTOSATENBLHOM paspaboTkm
Sapmanme 1. KiaccH.

CospaniTte Kjacc ¢ umMeHeM Complex nJis BBIIOJIHEHMA apudMeTrueCKUX
IEeVICTBMM C KOMIIJIEKCHEIMM UYMCJaMM. HanmummTe OporpaMMy »OJiS IPOBEPKU
BalWlero KJiacca.

KomniekcHele umcia wumeinT ¢Gopmy RealPart + ImaginaryPart * 7,
roe j — KBaIpaTHHM kopeHb M3 —1.

Vicnonb3ynuTe TIMepeMeHHBe C IIJlaBalilel TOUKOM IJiS IIPpeldCcTaBJIeHUS
BAKPHEITEIX HOAaHHHIX STOTO Kjacca. CosjmanTe OYHKIMIO KOHCTPYKTOPR,
KOoTOopasa mnos3BojigeT O0O0BeKTy DSTOTr0o Kjacca IIPUMHMMATL  HadaJlbHBe
3HaAUeHUs IOpu ero o0baBjeHuM. Co3marTe OTKPHITHE OGOYHKUMU-UJIEHH IJIS
Kaxmoro M3 CJIeOYRIMX IYyHKTOB:

1) CJIOXeHMe IOBYX KOMIIJIEKCHBEIX UYMCEeJl.

2) BrluMTaHMe IOBYX KOMIIJIEKCHBIX UMCeJl.

3) YMHOXEeHMEe IBYX KOMIIJIEKCHEIX UMCeJl.

4) [leyaThk KOMIIJIEKCHOT'O uYmMcJa B O¢opmMe (a, b)), rme a —
oercrTBUTeJIbHAsS YacTh, b — MHMMAas 4YacThb UYMCIA.

3anaHue 2. BupTyalibHBEE QYHKIUU

1. PazpaboraTe abCTpaKTHEM KJjacc - oGopMa C wuHTepdhelcoM
momans, I[IepMMeTP UM pacrnedaTaTb. Co3OaTb MNPOM3BONHEIE OT GOPMEI -
KPpyT, NPAMOYTOJIBHMK, TPEeyITOJIbHMK, peaJin30BaB 3TU MHTepOdelCH.

2. PaspaboTraTtes abOCTPakKTHBIM TUII - XUBOTHHE C MHTepdelrcom
nevaTu, IIPOBEPKU XMBOPOIOAUME W AMLIO Hecylee. CosmaThb
IIPOM3BOOHBIN KJjlacc - cobaku, YTKOHOCEHI, peann30BaB B HUX

COOTRBETCTBYyIME MHTEPOENCH .
Sanmanume 3. Kiacch.

1. CoznarTs KJIacc c wuMeHeM Rational IJIg  BBIIIOJIHEHUSA
apupMeTHUECKMX OEMCTBUM C »pobavmm. HanmmmTe nporpaMMy Opamsepa
IJIA NIPOBEPKM Baller'o KJjlacca.

VlcnonpsylTe LeJible OaHHBHE IJiS NPeICTAaBJIEHMS SBaKPBITHX 3JIEMEHTOBR
KJlacca — UYMCIAUTENIS M 3HaMeHaTend. CozmanTe OyHKUMIO KOHCTPYKTOPA,
KOoTOopasd I[O03BOJISeT OOBeKTy ©STOoT'0 kJjacca [IPMHMMAThL HadaJlbHEE
3HaUEeHusa 0Opu ero OOBABJIEHUM. KoHCTPYKTOP IOOJXKEH COIepXaThb
3HAUEHMSd II0 YMOJIUaHMIO M HOOJDKEH XPAaHUTH »OPpOoOM B COKpPAUIEHHOM BMIOE
(2/4 xaxk %*). Cos3mamrTe OTKPHTHE OYHKIMM BJIEMEHTH [JIS CJIeOYINX
OeMICTBUY (pe3yJbTaT INOJDKEH XPaHUTLCS B COKpalleHHOM dopwme) :

CJjioxeHMre IBYX ulcCell.
BrluMTaHMe IOBYX UMCeJl.
YMHOXEHME IIBYX UYMCEeJl.
IejyileHMe IOBYyX 4YMCeJI.
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5) lleuaTes uuces B dopmMe a / b.
6) [leuaTe umcen B QopMe C IJlaBawpUeM TOUKOMU.

BanaHue 4. Ileperpy3ka OIepaToOpPOB

1. CospmaTe kJjlacc JaTa, C KOHCTPYKTOpaMu, HOECTPYKTOPOM,
YCTAaHOBUTEL HATy, YBEJIMUMTbL Ha 1 JeHb (++), YyMEHbIMTL Ha OIUH
IeHb, JIo0aBUTbH IOHU +=. I[leperpy3UTh MHKPEMEHT M IEeKPEeMeHT Kak

IOCTOUKCHBIM U NPebMKCHEI, Iepelpy3UTh BBOI M BEBOIL B IIOTOK.
3amaHme 5. Kiacchl.

1. CozpmanTe kJjlacc Hugelnteger, KOTOPHM MCIOJbB3YyeT MaCCUB
3 40 »JeMeHTOB IJig XPaHEeHMS LeJBIX UMCeJl BIIJIOTh OO OUeHb OOJIbIMX
eJyieix, comepxammx po0 40 umdp. Cozpmante OGYHKUUM BJIEMEeHTH JJid
BBOIoA, BBHIBOIA, CJIOXEHINMA WM BBUYUVMTAHUMA OSTUX UYMCeJl. CosnaﬁTe @)yHKLU/H/I
3JIEMEHTH IJIS CPpaBHEHMS 3STUX 4YMcesl (IOJid peanms3auumM olepauum =,

<>, <, <=, >, >=). D95Tu OyHKUMM-TNIPEeIMKATH IOOJIXHEI BO3BpallaThb
3HaueHmda JVictumHa (1) wmiam  JoXb (0) mnocJyie BHIIOJHEHMS oOllepalumn
cpaBHeHMsa. Co3manTe OpenuKaTHYKL OGyHkUuo isZero (=0). Ha ocHOBe

YIIOMSHYTHX QYHKLUMM co3manTe OQYHKUMM IOJIS YMHOXEHMUS U IOeJIeHUS
TakMUx 4YUCel.

Banmauue 6. lleperpy3Ka OIEpPaToOpOB

0. CosmaTe kJjlacc rationalNumber mnsa npencraBjieHUsS Ipoben
CO CJenyouuMy BO3MOXHOCTSIMU :
1. CozmaiTe KOHCTPYKTOP, KOTOPHBIM IIpenoTBpallaeT pPaBEHCTBO

HYJIIO BHaMeHaTessa Opodu, CcoKpamaeT M yopomaeT npodu, ecyuM OHM He
COKpalleHHOM (QopMe.

2. [leperpysuTe oOnepauum CJOXEHMUS, BHUUTAHMUSA, YMHOXEHUS U
OeJIeHusS IJiIS 2TOoTOo KJjacca.

3. [leperpysuTe onepalmMu OTHOINEHMS ¥ PaBEHCTBA OJIS 3TOTO
KJlacca.

S3ananue 7. Illeperpy3ka OIIepaToOpOB

1. CozmaTp kJylacc Polinomials (mONMHOMEL) IJi [OIpelCTaBJIEHUS
MONMHOMOB  BMIa ap + aix' +  axx> + .. +  apx". BHYTPEHHUM
IpencTaBJIeHMEM KJjlacca SBJISeTCsS MacCCHUMB UJIEHOB [OJMHOMAa. KaxOwe
UjleH [IOJIMHOMa COIEPXMUT KOSDOMLUMEHT U CTeleHb OoJMHOMa. UYjmen 2x°
uMeeT ko0530PULIMEHT 2 M IokKasaTeJb cTeneHu 4. PaspaboTanTe IIOJIHBEM
KJjlacCc, CcoJIepxXallMM KOHCTPYKTOp, IecTpykTop, OyHKuUMM set m get.
Knmacc ofecneumBaTh OyTEM MCIOJIb30BAaHMUS [IEePEeTPyXEeHHEX Olepaluumn

criienymire BO3MOXHOCTNM :

1. [leperpysurte onepauuio (+) IOJ8 CJOXEHMS IIOJIMHOMOB.
2. [leperpysuTh onepauuio (—) IJiS BHUMTAHMUA IIOJIMHOMOB.
3. [leperpysute onepaumio (*) IOJ8 yMHOXEHMS I[IOJIMHOMOB.
4. [leperpysure onepauun (+=), (—=), (*=).

SamaHue 8. Kilacchl.



IudpoBOM CUETUMK — BTO I[IepeMeHHas C OTPaHMUEeHHEIM »OMalla30HOM,
koTOpasa cOpacCeEBaeTCcd, KOT'Ja e€e LEeJIOUMCIJIEHHOE 3HadeHue JOoCTuraeT

ONpeneJyIeHHOT'O MaKCUMyMa . [IpyMepEL : nbpoBEe 4ackl, CUeTUUK
KMJIOMETpPpaxa . OnuummTe KJjlacc TaKOTO cueTurKa . ObecrieubTe
BO3MOXHOCTEL YCTAHOBJIEHMS MAaKCUMMAJIBHOTO ¥ MMHMMAJILHOTO 3HAYEHWM,
YBeJINYeHN 3HAYEHUIN  CcYeTuMKa  Ha 1, BO3BpAalleHNS TEeKyWeIo

3HaueHus. Kiacc peanm3oBaThb Ha A3blKe C++

Samaume 9. Ileperpys3kKa OIEpaTOpPOB

2. CoszmarTs kjacc Matrix (MaTPMLEL) 0Jjid IIpencTaBJIeHMA
KBAOPATHBEIX MaTpMl. BHYTPEHHMM MNpelcTaBJIEHMEM MaTPULE SBJISETCHA
MAaCCMB KOZQOMULMEHTOB. PazpaboTanTe IOJIHEIM  KJlacc, coaepxalmn
KOHCTPYKTOP, IecTpykTop, OoyHkuum set um get. Kiacc obecneumBaTh
IIyreM VICIIOJIb30OBAHMA IIeperpyXeHHBIX onepam/ﬂZ CJie oy MM
BO3MOXHOCTAMMU :

1. [leperpy3mUThb ornepaumioo (+) IJIg CJIOXEeHMUS MaTPMUIL.

2. [leperpys3uUTh ornepaumio (—) IJS BHUMTAHMUSA MaTPHUL.

3. [leperpysmuTs onepaumo (*) Jjsa OPOM3BENEHMI MATPMUIL .



