Metoauueckue ykasanus a1 CPC 110 BBITIOJTHEHUIO
nabopaTopHbIX paboT 1o auciurimHe OObeKTHO-
OpPHMEeHTUPOBaHOe MMPOrpaMMHUpPOBaHUE

Tema: BupTya/ibHbIe MeTOABI, HaC/Ie/[0BaHHe

1. Ba3oBbIl K/acc [ij1s1 BCeX BapUaHTOB:
class Figure

int c¢; // uBeTt
bool visible;
protected:
int x,y; // 6a3oBas Touka
virtual void draw();
public:
Figure(int c, int x, int y);
~Figure();
void move(int dx, int dy); // cmecTtutb ourypy Ha (dx,dy)
// Bungumas oéurypa racutcsa, 3aTeM pucyeTcsa B APYroMm mecTe
// Yy HEeBUAMMOW MPOCTO MEHAKTCHA nons X,y
void setcolor(int c); // ycTaHOBUTb UBET QUIrypsl
// Bugnmasa ¢urypa pucyeTtcs HOBbLIM LBETOM
// Yy HeBUAUMOI NPOCTO MEHSAeTcs none c
int getcolor(); // nonyuuTb uBeT

void hide(); // cnpATaTb: HapucoBaTb YEpPHbIi MPAMOYTOMbHUK
// no pasmepam area()
void show(); // nokasaTb

bool isvisible(); // Buguma?
virtual void area(int &x1,int &y1,int &x2,int &y2);
// NoNyyuTb pas3mMepsbl NPAMOYrONbHOW obnacTu, cofepxawein durypy
i

OnpefenvTs peanvsalyo MeTo[oB Knacca Figure.

Mertozpb! area 1 draw Hy>KHO OTpe/ie/IUTh KaK UMCTO BUPTyasbHbIe.

Kak Hy>XHO orpefie/TuTh JeCcTpyKTop Figure 1 Mpon3BOAHBIX K/I1aCcCOB, UYTOOBI BUANMBIN 00BEKT
vcue3as ¢ 9KpaHa IpU YHUUTOXKeHUU?

OnpejenyTh TPOM3BO/HBIN K/1acc

BapuanTsbl 3aiaHum

Bapuant 1
Pom6: Romb(uiBeT IvHUM, X U Y 1[eHTpa, JJIMHa, BLICOTA)
Bapuanr 2

Annurnc: Ellipse(uBet nuHui, X U y LieHTpa, paguycl, paguyc?)

OcTanbHble BapuaHThl https://ipc.susu.ru/20768-4.html

Oripezie/TUTh OTIOMHUTE/IbHBIA MeTO/] B TIPOU3BO/IHOM Kjlacce Jijisi U3MeHeHHsl pa3MepOoB:
void setsizes(gsuHa, BbiCOTA);
wi void setsizes(pnuHa, BbicOTa, paguyc);
wm void setsizes(paguyc, yronl, yron2);
H T.4., T.e. U©3MEHEHHE BHBHEHHﬁ, YKa3bIBd€MBIX B dAPIr'YMEHTdX KOHCTPYTOPd, HAUMHAA C YETBEPTOI'O.


https://ipc.susu.ru/20768-2.html

OT HamMCcaHHOTO Kj1acca Mpov3BeCTy HOBBIM JI0UepHUI K/acC - 3aKpallleHHast purypa.
Hanpumep, 3akpartieHsbiii pom6 (FillRomb — Romb — Figure).
NobaBUTh K TTapamMeTpaM KOHCTPYKTOPA LIBET 3ario/IHeHUs.

OrnpesiesUTh JOTNOMHUTENBHBIA METO/ [J/11 U3MEeHEeHUsI LiBeTa 3ar0/THeHUS:
void setfillcolor(int c);

2. Peanu3oBarh main C TecTaMu
TnHaMuuecku co3/1aTh JBe GUrypsbl 2 pa3HbIX KJIaCcCOB, aZipeca 0ObEeKTOB COXPAaHUTh B TIepEMEHHBIX
tura Figure *. Bbi3BaTb BCce MeTOZbI AJ1s1 KaXKA0M 13 GUryp, repej; BLI30BOM MeTO/IOB,
oripe/ie/IeHHBIX B TIPOM3BOZHBIX K/lacCax, BHIMOJHUTD MTpeobpa3oBaHue K yKa3aTesTro Ha
TIPOU3BO/IHBIN KJlacC € TTOMOII[bI0 dynamic_cast C MpOBepKO:
if(Romb *r=dynamic_cast<Romb*>(01)) r->setsizes(100,50);
3. Hanmcarp oTueT

Q TlocTaHOBKa 3a7auu

O Ornucanue uHTepderica Knaccor (class {} ¥ KoMMeHTapuy KO BCEM TOJISIM, METO/IaM U
hyHKLHAM)

Q OrrcaHue TeCTOB [/l IPOBEPKH K/1aCcCoOB (Main ¢ KOMMEHTapUsiMU, KaKue JelCTBUS
BBITIOJIHSI/IMCD, TI0JTyYeHHbIe pe3y/bTaThl) )

Q JIucTuHT peanu3ariviy KJacCoB (peau3alisi MeTOZIOB U (DyHKIIHIA)

4. OTnpaBUTb OTYeT

IIpumep pelienus 3afgaHus 3

Ormpenenute abcTpakTHBIN Kiiacc Figure ¢ MeTogamu /171t ©3MeHeHUsI BUUMOCTH, KOODJUHAT U
1[BeTa JIMHWM (PUT'YPbl U UMCTO BUPTYa/JbHBIMU MeTOJlaMU /1/1s1 PUCOBAHUS U MOJTyUYeHHsl KOOpAYHAT
TIPSIMOYTOJTBHOM 00/1aCTH, KOTOpasi CofiepXXUT Gurypy (A71st yaaneHus: GUTypsI C IKpaHa prUCyeM
YepHbIU MPSIMOYTO/IbHUK T10 M0J/IyUYeHHBIM KOOpP/IMHATaM).

OmnpegenvTe MPOU3BOAHBIN K1acc Page (TIpSIMOYTOMBHUK C 3aTHYTHIM YIJIOM) C METOJJOM M3MeHeHUsI
pa3MepoB U Kiacc rnpou3BoHbii oT Hero FillPage, y koToporo ectb MeTo/ U3MeHeHHUsI LiBeTa
BHYTPEHHHUX 00/1acTeit pUrypsl.

Hanmumimmre nporpaMmy [/isi TeCTUPOBaHMsI pealrv30BaHHOTO KJlacca.

Ba3oBblii Knacc Figure - O,CI,I/IHaKOBbIVI BO BCeX 3ajaHuAax

class Figure {
int c; //uBet
bool visible; // BugumocTb
protected:
int x, y; //6a3oBas To4kKa
virtual void draw() = ©; // HapucoBaTb
public:
Figure(int c, int x, int y):c(c), visible(0), x(x), y(y) {3}
virtual ~Figure() {}
void move(int x, int y); //cmecTutb Ourypy B (X, V)
void setcolor(int c); //ycTaHOBUTb UBeET OUrypbl, Buammas pucyeTcsa, Y HeBUAUMON
MeHsieTca UBeT
int getcolor() const { return c; } //nony4uTb uBeT
void hide(); //cnpaTaThb
void show(); //nokasaTtb



bool isvisible() const { return visible; } //Bunguma?
virtual void area(int &x1, int &y1, int &x2, int &y2) const = 0; //pa3mepsl
//06pacTu, cogepxawein ¢urypy
}i
void Figure::setcolor(int c) {
this->c=c;
if (visible) draw();
3
void Figure::move(int x, int y) {
bool f=visible;
if (f) hide();
this->x=x;
this->y=y;
if (f) show();

void Figure::hide() {
if (!visible) return;
int x1, y1, x2, y2;
area(x1, y1, x2, y2);
setfillstyle(SOLID_FILL, BLACK);
bar(x1, yi, x2, y2);
visible=0;

void Figure::show() {
if (visible) return;
visible=1;
draw();

b

IIpousBozHbIe KJ1aCChI

class Page: public Figure {
protected:
int w, h, r; //wupuHa, BbICOTa, pa3mep cruba
void draw();
public:
Page(int ¢, int x, int y, int w, int h, int r): Figure(c, x, y), w(w), h(h),
r(r) {}
~Page() { hide(); }
void setsizes(int w, int h, int r); //wu3meHeHue ANUHb U BbLICOTH pomba
void area(int &x1, int &yl, int &x2, int &y2) const; //obnacTb, rge
HapucoBaHa ¢urypa
iy
void Page::setsizes(int w, int h, int r) {
bool f=isvisible();
if (f) hide();
this->w=w;
this->h=h;
this->r=r;
if (f) show();

}
void Page::area(int &x1, int &y1, int &x2, int &y2)const {
x1=x;
yl=y;
X2=X+W;
y2=y+h;
}

void Page::draw() {
::setcolor(getcolor());
moveto(x+r, y);
lineto(x+w,y);
lineto(x+w, y+h);
lineto(x, y+h);



lineto(x, y+r);
arc(x,y,r,270,360);

}
class FillPage: public Page {
protected:
int fc; //UBeT
void draw();
public:
FillPage(int c, int x, int y, int w, int h, int r,
h, r), fc(fc) {}
void setfillcolor(int);//n3mMeHuTb UBET
Iy

void FillPage::draw() {
int p[10]={x+r, y, X+w,y, Xx+w,y+h, X,y+th, X,y+r };
setfillstyle(SOLID_FILL, fc);
fillpoly(5, p);
Page: :draw();

void FillPage::setfillcolor(int c) {
fc=c;
if (isvisible()) draw();

}

int fc):Page(c, X, vy, w,

[Tpumep TIpOBepPKH, 3afiaua - BbI3BaTh BCe METO/Ibl U MPOAEMOHCTPUPOBATL paboTy BUPTYa/lbHBIX

MEeTOZI0B

int main() {
initwindow(640, 480);
Figure *a=new Page(GREEN, 110, 110, 157, 112,20);
Figure *b=new FillPage(YELLOW, 200, 300, 1600, 175,
a->show();
b->show();
getch();
a->move(90, 90);
b->move(75, 115);
getch();
a->setcolor (WHITE);
b->setcolor(RED);
getch();

15, BROWN);

if(Page *r=dynamic_cast<Page*>(a)) r->setsizes(100,130,15);
if(Page *r=dynamic_cast<Page*>(b)) r->setsizes(80,150,10);

getch();

if(FillPage *r=dynamic_cast<FillPage*>(a)) r->setfillcolor (GREEN);
if(FillPage *r=dynamic_cast<FillPage*>(b)) r->setfillcolor (GREEN);

getch();
delete a;
delete b;
getch();
return 0;
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1 ITocTaHoBKa 3ajauM
1. Ba3oBbIii K/1acc fjist BCeX BapUaHTOB:
class Figure
{
int ¢; // uBer
bool visible;
protected:
int x,y; // 6azoBas Touka
virtual void draw();
public:
Figure(int ¢, int x, 1int vy);
~Figure () ;
void move (int x, int y); // cmMecTuTsr ourypy B (X,VY)
void setcolor(int c¢); // ycTaHOBUTHL LBET OUTYPH
// BummMmas oéurypa pucyercs
//HOBEIM LIBETOM
// Yy HEeBUIOVMOM MNPOCTO MEHSIeTCs IoJe C
int getcolor(); // momyumTs LBeET
void hide () ; // COpsaTaTb: HAPUCOBATH UEPHBINA
/ /IpaMOYTOJIbHUK
// mo pasmepam area ()
void show () ; // mnokasaTb
bool isvisible(); // BummMma?
virtual void area(int &x1,int &yl,int &x2,int &y2);
// TOJNYyuUnTh pasMepH NPSIMOYIT'OJIbHOM
//obrnacTu, comepxamer OUrypy
Y
Onpenenutsb peanusamuio MeTooB Kiacca Figure.
Mertonp! area U draw Hy>KHO ONIPEIETUTh KaK YACTO BHPTYaJIbHEIC.
Kak HyxHO omnpenenuTts necTpykrop Figure u mpou3BOIHBIX KJIACCOB, YTOOBI BUIUMBIN OOBEKT
ucyesall ¢ 3KpaHa IpU YHUUTOXKEHUH?
Onpenenuth NPOU3BOAHBIN KI1AcC

1. Pom6
Romb (uBeT mmuHMIM, X M y LEeHTpa, IJMHA, BECOTA)

OnpenenuTth TOMOTHUTEIBLHBIA METO B TPOU3BOJHOM KJIacCe JJIsl UBMEHEHUS Pa3MEPOB:
void setsizes (mimHa, BHICOTA) ;
WU void setsizes (mjmMHa, BECOTA, pPamuyc);
WU void setsizes (pamuyc, yroJsal, yron2);
U T.A., T.C. ©BMCHCHHUC 3H3,‘~ICHPII>1, YKa3bIBAEMbBIX B apTYMCHTAX KOHCTPYTOpa, HAYMHAA C YCTBEPTOTO.
OT HanKMCcaHHOTO Kjlacca MPOU3BECTH HOBBIM TIOUEPHUI Kilacc - 3aKpalleHHas Gpurypa.
Hanpumep, 3axparmennsiii pom0O (FillRomb <— Romb «— Figure).
JloGaBUTH K apaMeTpaM KOHCTPYKTOpaA IIBET 3alOJTHEHUS.

OHpGILCJ’II/ITI) I[OHOJIHI/ITGJ'IBHI)II\/'I METO IJII U3MEHCHUS 1IBETA 3aII0JIHCHUA .
void setfillcolor (int c);

I1. Peanmu3oBarhs main ¢ TecTaMu
JuHamuuecku co3aarh ABe GUTyphl 2 pa3HbIX KIACCOB, a/ipeca 0ObEKTOB COXPAHUTH B TIEPEMEHHBIX
tina Figure *. BoI3BaTh BCE METOBI IS KAXAOU U3 QUTYP, IIEpe]] BBI30BOM METOIOB,



OTIpe/IeTICHHBIX B MPOM3BOIHBIX KJIaccax, BRIMOIHUTE MpeoOpa3oBaHUe K yKa3aTelro Ha
IPOM3BOJHBIN KJIACC C MOMOIBI0 dynamic cast ¢ IPOBEPKOM:
if (Romb *r=dynamic cast<Romb*>(0l))

r->setsizes (100,50) ;



2 Onucanuie uHTep@eiica Kiacca
class Figure {
int c; //uBet
bool visible; // BugumocTb
protected:
int X, y; //6a30Bast TOUKa
virtual void draw() = 0; // HaprcoBaTb
public:
Figure(int c, int x, int y):c(c), visible(0), x(x), y(y) {} // koHCTpyKTOp
virtual ~Figure() {} // necTtpykrop
void move(int X, int y); /cMecTuTb GUTYpY B X, Y
void setcolor(int c); /ycTaHOBUTB LIBET (PUTYPbI
int getcolor() const { return c; } /mosyunTs 1|BET
void hide(); //cnipsiTath
void show(); //moka3aTb
bool isvisible() const { return visible; } //Buauma?
virtual void area(int &x1, int &y1, int &x2, int &y?2) const = 0;
// TpaHMIIBI 06/1aCTH, coziep Kaltielt GUTypy
};
class Romb: public Figure {
protected:
int 1, // pyivHa pomba
h; // BeicoTa pomba
void draw(); // HapuCcoOBaTh
public:
Romb(int ¢, int x, int y, int 1, int h): Figure(c, X, y), 1(1), h(h) {} // xoncTpykTOp
~Romb() { hide(); } // nectpykrop
void setsizes(int 1, int h); /u3mMeHeHHe ATUHBI ¥ BBICOTBI poMba
void area(int &x1, int &y1, int &x2, int &y2)const;
// TpaHMIIBI 00/1aCTH, I/le HAapHCOBaHa (UTypa
};
class FillRomb: public Romb {
protected:
int fc; // BeT 3aKpacku
void draw(); / HapUcoBaTh
public:
FillRomb(int c, int x, int y, int 1, int h, int fc):Romb(c, X, y, 1, h), fc(fc) {}
void setfillcolor(int);//v3MeHUTDH LIBET 3aKpaCKH
%
3 OnucaHue TeCTOB /I IPOBEPKH K/1aCCOB
int main() {
initwindow(640, 480);
Figure *a=new Romb(GREEN, 110, 110, 157, 112);

Figure *b=new FillRomb(YELLOW, 200, 300, 100, 75, BROWN);
a->show();



b->show();

getch();

a->hide();

b->hide();

getch();

a->move(90, 90);

b->move(75, 115);

a->show();

b->show();

getch();

a->setcolor(WHITE);

b->setcolor(RED);

getch();

// IpoBepsieM U3MeHeHHe pa3MepoB, 00e PUrypbl MeHSIIOTCSI
if(Romb *r=dynamic_cast<Romb*>(a)) r->setsizes(100,30);
if(Romb *r=dynamic_cast<Romb*>(b)) r->setsizes(100,100);
getch();

// mpoBepsieM TepeKpackKy, Gurypa a He 10/’)KHa U3MEHUThCS
if(FillRomb *r=dynamic_cast<FillRomb*>(a)) r->setfillcolor(GREEN);
if(FillRomb *r=dynamic_cast<FillRomb*>(b)) r->setfillcolor(GREEN);
getch();

// IpoBepsieM MCUYe3HOBeHWe C IKpaHa IIpU yzaleHuu

delete a;

delete b;

getch();

return 0;

ITonyyeHHbIe pe3y/bTaThI:












4 JIncTUHT peanu3aliMy Kjacca

void Figure::setcolor(int ¢) {
this->c=c;
if (visible) draw();

}

void Figure::move(int x, int y) {
bool f=visible;
if (f) hide();
this->x=x;
this->y=y;
if (f) show();

}

void Figure::hide() {
if (visible==0) return;
int x1, y1, x2, y2;
area(x1, y1, x2, y2);
setfillstyle(SOLID_FILL, BLACK);
bar(x1, y1, x2, y2);
visible=0;

}

void Figure::show() {
if (visible==1) return;
visible=1;
draw();

}

void Romb::setsizes(int 1, int h) {
bool f=isvisible();



if (f) hide();
this->1=1;
this->h=h;
if (f) show();

}

void Romb::area(int &x1, int &y1, int &x2, int &y2)const {
x1=x-1/2;
y1l=y-h/2;
x2=x+1/2;
y2=y+h/2;

}

void Romb::draw() {
::setcolor(getcolor());
moveto(x-1/2, y);
lineto(x,y-h/2);

lineto(x-1/2, y);

}

void FillRomb::draw() {
int b[8]={x-1/2, y,

x,y+h/2
%
setfillstyle(SOLID_FILL, fc);
fillpoly(4, b);
Romb::draw();
}
void FillRomb::setfillcolor(int a) {
fc=a;
if (isvisible()) draw();
}



	Пример решения задания 3
	1 Постановка задачи
	2 Описание интерфейса класса
	class Figure {
	int c; //цвет
	bool visible; // видимость
	protected:
	int x, y; //базовая точка
	virtual void draw() = 0; // нарисовать
	public:
	Figure(int c, int x, int y):c(c), visible(0), x(x), y(y) {} // конструктор
	virtual ~Figure() {} // деструктор
	void move(int x, int y); //сместить фигуру в x, y
	void setcolor(int c); //установить цвет фигуры
	int getcolor() const { return c; } //получить цвет
	void hide(); //спрятать
	void show(); //показать
	bool isvisible() const { return visible; } //видима?
	virtual void area(int &x1, int &y1, int &x2, int &y2) const = 0;
	// границы области, содержащей фигуру
	};
	class Romb: public Figure {
	protected:
	int l, // длина ромба
	h; // высота ромба
	void draw(); // нарисовать
	public:
	Romb(int c, int x, int y, int l, int h): Figure(c, x, y), l(l), h(h) {} // конструктор
	~Romb() { hide(); } // деструктор
	void setsizes(int l, int h); //изменение длины и высоты ромба
	void area(int &x1, int &y1, int &x2, int &y2)const;
	// границы области, где нарисована фигура
	};
	class FillRomb: public Romb {
	protected:
	int fc; // цвет закраски
	void draw(); // нарисовать
	public:
	FillRomb(int c, int x, int y, int l, int h, int fc):Romb(c, x, y, l, h), fc(fc) {}
	void setfillcolor(int);//изменить цвет закраски
	};
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