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Ïîñòàíîâêà çàäà÷è

Âàðèàíò �13.

1. Ðàçðàáîòàòü ïðîãðàììó ñ óäîáíûì ïîëüçîâàòåëüñêèì èíòåðôåéñîì, ðåàëèçóþùóþ

ñëåäóþùèå ôóíêöèè:

Ñèíòàêñè÷åñêèé è ñåìàíòè÷åñêèé àíàëèç ïîíÿòèÿ ñïèñîê ãåîìåòðè÷åñêèõ ôèãóð

ÑÃÔ ::=

 ãåîìåòðè÷åñêàÿ ôèãóðà

ãåîìåòðè÷åñêàÿ ôèãóðà {; ñïèñîê ãåîìåòðè÷åñêèõ ôèãóð}


ãåîìåòðè÷åñêàÿ ôèãóðà ::=

 ïðÿìîóãîëüíèê

òðàïåöèÿ


ïðÿìîóãîëüíèê ::=

{
âåðøèíà; âåðøèíà; âåðøèíà; âåðøèíà

}
òðàïåöèÿ ::=

{
âåðøèíà; âåðøèíà; âåðøèíà; âåðøèíà

}
âåðøèíà ::=

{
àáñöèññà, îðäèíàòà

}
àáñöèññà ::=

{
÷èñëî ñ òî÷êîé

}
îðäèíàòà ::=

{
÷èñëî ñ òî÷êîé

}

÷èñëî ñ òî÷êîé ::=


 ïðîáåë

±

 öåëîå áåç çíàêà.öåëîå áåç çíàêà


öåëîå áåç çíàêà ::=

 öèôðà

öèôðà {öåëîå áåç çíàêà}


Â ñëó÷àå îòñóòñòâèÿ ñèíòàêñè÷åñêèõ îøèáîê, âû÷èñëåíèå ïëîùàäåé ýòèõ ôèãóð è èõ

ïîêîîðäèíàòíîå ïîñòðîåíèå íà ýêðàíå.

2. Ñîçäàòü êëàññ ¾ìàòðèöà n, m¿, ãäå - n,m - êîëè÷åñòâî ñòðîê è ñòîëáöîâ â ìàòðèöå. Êàæ-

äûé ýëåìåíò, êðîìå ýëåìåíòîâ â êðàéíèõ ñòðîêàõ è ñòîëáöàõ, äîëæåí áûòü ñâÿçàí ñ

ñîñåäíèìè (çâåíî 4-õ ñâÿçíîãî ñïèñêà). Ýëåìåíò â ïîçèöèè [i,j] (ãàðàíòèðóåòñÿ, ÷òî îí

ðàñïîëîæåí íå â êðàéíèõ ñòðîêàõ è ñòîëáöàõ ìàòðèöû) çàäàåò 4 êâàäðàòà, ðàñïîëîæåí-

íûõ, ñîîòâåòñòâåííî, âûøå è ëåâåå, âûøå è ïðàâåå, íèæå è ëåâåå, íèæå è ïðàâåå ýòîãî

ýëåìåíòà. Íàéòè êâàäðàò ñ ìàêñèìàëüíîé ñóììîé ñâîèõ ýëåìåíòîâ.
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Çàäàíèå 1.

Îïèñàíèå ïðîãðàììû

Ïðîãðàììà âêëþ÷àåò â ñåáÿ ñëåäóþùèå êëàññû ¾öåëîå áåç çíàêà¿, ¾÷èñëî ñ òî÷êîé¿, ¾âåð-

øèíà¿, ¾ãåîìåòðè÷åñêàÿ ôèãóðà¿ è ¾ñïèñîê ãåîìåòðè÷åñêèõ ôèãóð¿, à òàê æå ïðîñòîé ïîëü-

çîâàòåëüñêèé èíòåðôåéñ.

Âõîäíûå äàííûå ñ÷èòûâàþòñÿ èç ôàéëà, âûáðàííîãî ïîëüçîâàòåëåì. Â õîäå ðàáîòû ïðîãðàì-

ìû îñóùåñòâëÿåòñÿ ñèíòàêñè÷åñêèé è ñåìàíòè÷åñêèé àíàëèç ââåäåííûõ äàííûõ.

Â ñëó÷àå íàëè÷èÿ îøèáîê âî âõîäíûõ äàííûõ, íà ýêðàí âûâîäèòñÿ îêíî ñ ñîîáùåíèåì îá

îøèáêå, è ïîëüçîâàòåëþ ïðåäëàãàåòñÿ ïîâòîðèòü âûáîð ôàéëà ñ âõîäíûìè äàííûìè, ïðå-

ðâàòü ðàáîòó ïðîãðàììû èëè çàêðûòü îêíî.

Â ñëó÷àå îòñóòñòâèÿ îøèáîê, ïîêîîðäèíàòíîå ïîñòðîåíèå ôèãóð èç ñïèñêà íà ýêðàíå è âû-

âîä ïëîùàäåé ôèãóð â èíôîðìàöèîííîì îêíå.Ïîñëå ïîñòðîåíèÿ êàæäîé èç ôèãóð, îáëàñòü

èçîáðàæåíèÿ ôèãóð î÷èùàåòñÿ.

Îïèñàíèå êëàññîâ

• Êëàññ UInt: Ðåàëèçóåò öåëîå áåç çíàêà ÷èñëî. Âêëþ÷àåò â ñåáÿ îäíó ïåðåìåííóþ value

òèïà integer, îòâå÷àþùóþ çà õðàíåíèå öåëîãî áåç çíàêà ÷èñëà.

Êëàññ âêëþ÷àåò â ñåáÿ êîíñòðóêòîð ïðèñâàèâàþùèé ïåðåìåííîé value çíà÷åíèå 0, è

äåñòðóêòîð ïî óìîë÷àíèþ.

À òàêæå, ôóíêöèþ getV alue, êîòîðàÿ ïîçâîëÿåò ïîëó÷èòü çíà÷åíèå öåëîãî áåç çíàêà

÷èñëà,

ôóíêöèþ digits, êîòîðàÿ âîçâðàùàåò êîëè÷åñòâî öèôð â öåëîì áåç çíàêà ÷èñëå,

ôóíêöèþ isStopSymbol ïðîâåðÿþùóþ, ÿâëÿåòñÿ ëè ñèìâîë, ñèìâîëîì ðàçäåëèòåëåì èëè

ïóñòûì ñèìâîëîì,

è ôóíêöèþ operator >>, êîòîðàÿ ïîçâîëÿåò ñ÷èòûâàòü öåëîå áåç çíàêà ÷èñëî.

• Êëàññ Number: Ðåàëèçóåò ÷èñëî ñ òî÷êîé. Âêëþ÷àåò â ñåáÿ ïåðåìåííóþ sign òèïà
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integer, îòâå÷àþùóþ çà õðàíåíèå çíàêà ÷èñëà ñ òî÷êîé, è ïåðåìåííûå integer è fraction

òèïà UInt, îòâå÷àþùèå çà õðàíåíèå öåëîé è äðîáíîé ÷àñòè ÷èñëà ñ òî÷êîé ñîîòâåòñòâåí-

íî.

Êëàññ âêëþ÷àåò â ñåáÿ êîíñòðóêòîð ïðèñâàèâàþùèé ïåðåìåííîé sign çíà÷åíèå 1, è äå-

ñòðóêòîð ïî óìîë÷àíèþ.

À òàêæå, ôóíêöèþ toDouble, êîòîðàÿ ïîçâîëÿåò ïîëó÷èòü çíà÷åíèå ÷èñëà ñ òî÷êîé,

è ôóíêöèþ operator >>, êîòîðàÿ ïîçâîëÿåò ñ÷èòûâàòü ÷èñëî ñ òî÷êîé.

• Êëàññ top: Ðåàëèçóåò âåðøèíó. Âêëþ÷àåò â ñåáÿ ïåðåìåííûå abscissa è ordinate òèïà

Number, îòâå÷àþùèå çà õðàíåíèå àáñöèññû è îðäèíàòû âåðøèíû.

Êëàññ âêëþ÷àåò â ñåáÿ êîíñòðóêòîð è äåñòðóêòîð ïî óìîë÷àíèþ. À òàêæå, ôóíêöèþ

getx, ïîçâîëÿþùóþ ïîëó÷èòü çíà÷åíèå àáñöèññû âåðøèíû,

ôóíêöèþ gety, ïîçâîëÿþùóþ ïîëó÷èòü çíà÷åíèå îðäèíàòû âåðøèíû,

è ôóíêöèþ operator >>, êîòîðàÿ ïîçâîëÿåò ñ÷èòûâàòü âåðøèíó.

• Êëàññ GFigure: Ðåàëèçóåò ãåîìåòðè÷åñêóþ ôèãóðó. Âêëþ÷àåò â ñåáÿ ïåðåìåííûå a, b, c, d

òèïà top, îòâå÷àþùèå çà õðàíåíèå âåðøèí ÷åòûðåõóãîëüíèêà.

Êëàññ âêëþ÷àåò â ñåáÿ êîíñòðóêòîð è äåñòðóêòîð ïî óìîë÷àíèþ. À òàêæå, ôóíêöèþ

geta, ïîçâîëÿþùóþ ïîëó÷èòü êîîðäèíàòû âåðøèíû a,

ôóíêöèþ getb, ïîçâîëÿþùóþ ïîëó÷èòü êîîðäèíàòû âåðøèíû b,

ôóíêöèþ getc, ïîçâîëÿþùóþ ïîëó÷èòü êîîðäèíàòû âåðøèíû c,

ôóíêöèþ getd, ïîçâîëÿþùóþ ïîëó÷èòü êîîðäèíàòû âåðøèíû d,

ôóíêöèþ area, êîòîðàÿ ñ÷èòàåò ïëîùàäü ôèãóðû,

ôóíêöèþ ParallelLines, êîòîðàÿ îïðåäåëÿåò ïàðàëëåëüíîñòü 2-õ ïðÿìûõ,

ôóíêöèþ identification, êîòîðàÿ îïðåäåëÿåò ïðèíàäëåæíîñòü ôèãóðû ñïèñêó,

ôóíêöèþ areEqual, êîòîðàÿ ïîçâîëÿåò ïðîâåðèòü íà ðàâåíñòâî 2 ÷èñëà òèïà double,

ôóíêöèþ scalarProduct, êîòîðàÿ ñ÷èòàåò ñêàëÿðíîå ïðîèçâåäåíèå 2-õ âåêòîðîâ,

ôóíêöèþ length, êîòîðàÿ âîçâðàùàåò äëèííó îòðåçêà ìåæäó 2-ìÿ òî÷êàìè,

ôóíêöèþ orthogonal, êîòîðàÿ ïðîâåðÿåò 2 âåêòîðà íà îðòîãîíàëüíîñòü,

è ôóíêöèþ operator >>, êîòîðàÿ ïîçâîëÿåò ñ÷èòûâàòü ãåîìåòðè÷åñêóþ ôèãóðó.

• Êëàññ ListGF : Ðåàëèçóåò ñïèñîê ãåîìåòðè÷åñêèõ ôèãóð. Âêëþ÷àåò â ñåáÿ óêàçàòåëü top

òèïà Node∗.

Ñòðóêòóðà Node (óçåë îäíîñâÿçíîãî ñïèñêà) â êîòîðóþ âõîäèò ïåðåìåííàÿ value òèïà

GFigure è óêàçàòåëü next òèïà Node∗.

Êëàññ âêëþ÷àåò â ñåáÿ êîíñòðóêòîðû è äåñòðóêòîð. À òàêæå, ôóíêöèþ addToEnd, êî-

òîðàÿ ïîçâîëÿåò äîáàâëÿòü ýëåìåíòû â êîíåö ñïèñêà,
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ôóíêöèþ addToBegining, êîòîðàÿ ïîçâîëÿåò äîáàâëÿòü ýëåìåíòû â íà÷àëî ñïèñêà,

ôóíêöèþ getV alue, êîòîðàÿ ïîçâîëÿåò ïîëó÷èòü ïî íîìåðó â ñïèñêå çíà÷åíèå ýëåìåíòà,

ôóíêöèþ identification, êîòîðàÿ ïðîâåðÿåò ïðèíàäëåæíîñòü ôèãóð ñïèñêó,

ôóíêèþ getCount, âîçâðàùàþùóþ êîëè÷åñòâî ýëåìåíòîâ â ñïèñêå è ôóíêöèþ

operator >>, êîòîðàÿ ïîçâîëÿåò ñ÷èòûâàòü ñïèñîê ãåîìåòðè÷åñêèõ ôèãóð.

• Êëàññ Widget: Ðåàëèçóåò ïîëüçîâàòåëüñêèé èíòåðôåéñ. Âêëþ÷àåò â ñåáÿ êîíñòðóêòîð

è äåñòðóêòîð. À òàêæå, ôóíêöèþ drawF , êîòîðàÿ ïîçâîëÿåò ïîêîîðäèíàòíî ïîñòðîèòü

ãåîìåòðè÷åñêóþ ôèãóðó è ôóíêöèþ onOpenClicked, êîòîðàÿ ïîçâîëÿåò ñ÷èòàòü, èç âû-

áðàííîãî ïîëüçîâàòåëåì ôàéëà, ñïèñîê ãåîìåòðè÷åñêèõ ôèãóð, âûâîäèò èíôîìàöèîííûå

ñîîáùåíèÿ è ñîîáùåíèÿ îá îøèáêå.

Òåñòèðîâàíèå ðàáîòû ïðîãðàììû

Ïðè çàïóñêå ïðîãðàììû ñ âõîäíûìè äàííûìè: -100.0,100.0;100.0,100.0;200.0,-100.0;-200.0,-

100.0 Íà ýêðàíå ìû âèäèì:

Èñõîäíûé òåêñò ïðîãðàììû

#ifndef UINT_H

#define UINT_H

#include<iostream>

using namespace std ;

class UInt

{
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private :

int value ;

public :

UInt ( ) ;

~UInt ( ) ;

int getValue ( ) ;

friend i s t ream& operator >> ( is t ream&, UInt&);

int d i g i t s ( ) const ;

} ;

#endif // UINT_H

#include " u int . h"

UInt : : UInt ( )

{

va lue = 0 ;

}

UInt : : ~ UInt ( )

{

}

int UInt : : getValue ( )

{

return value ;

}

bool isStopSymbol (char c )

{

return c == ' , ' | | c == ' . ' | | c == ' ; ' | | i s s p a c e ( c ) ;

}

i s t ream& operator >> ( is t ream& in , UInt& x)

{
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char c = in . get ( ) ;

i f ( ! i s d i g i t ( c ) )

{

throw "Undexpected input " ;

}

x . va lue = c− ' 0 ' ;

c = in . peek ( ) ;

while ( ! isStopSymbol ( c ) )

{

i f ( i s d i g i t ( c ) )

{

x . va lue ∗=10;

x . va lue+=c− ' 0 ' ;

in . get ( ) ;

c = in . peek ( ) ;

}

else

{

throw "Undexpected input " ;

}

}

return in ;

}

int UInt : : d i g i t s ( ) const

{

i f ( this−>value==0)

{

return 1 ;

}

int count = 0 ;

int v = value ;

while ( v !=0)

{

v/=10;

count++;
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}

return count ;

}

#ifndef NUMBER_H

#define NUMBER_H

#include <uint . h>

class Number

{

private :

int s i gn ;

UInt i n t e g e r ;

UInt f r a c t i o n ;

public :

Number ( ) ;

~Number ( ) ;

friend i s t ream& operator >> ( is t ream&, Number&);

double toDouble ( ) ;

} ;

#endif // NUMBER_H

#include "number . h"

Number : : Number ( )

{

s i gn = 1 ;

}

Number : : ~Number ( )

{

}

i s t ream& operator >> ( is t ream& in , Number& x)
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{

char c = in . peek ( ) ;

i f ( c=='+' | | c=='  ' )

{

x . s i gn = 1 ;

in . get ( ) ;

}

else i f ( c=='− ' )

{

x . s i gn = −1;

in . get ( ) ;

}

else i f ( ! i s d i g i t ( c ) )

{

throw "Unexpected input " ;

}

in>>x . i n t e g e r ;

c = in . get ( ) ;

i f ( c != ' . ' )

throw "Unexpected input " ;

in>>x . f r a c t i o n ;

return in ;

}

double Number : : toDouble ( )

{

double r e s = i n t e g e r . getValue ( ) ;

double f r a c t = f r a c t i o n . getValue ( ) ;

for ( int i =0; i<f r a c t i o n . d i g i t s ( ) ; i++)

{

f r a c t /=10;

}

return ( r e s+f r a c t )∗ s i gn ;

}
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#ifndef TOP_H

#define TOP_H

#include <number . h>

class top

{

private :

Number ab s c i s s a ;

Number o rd ina te ;

public :

top ( ) ;

~top ( ) ;

friend i s t ream& operator >> ( is t ream&, top&);

double getx ( ) ;

double gety ( ) ;

} ;

#endif // TOP_H

#include " top . h"

top : : top ( )

{

}

top : : ~ top ( )

{

}

i s t ream& operator >> ( is t ream& in , top& v)

{

in>>v . ab s c i s s a ;

char c = in . peek ( ) ;
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while ( i s s p a c e ( c ) )

{

in . get ( ) ;

c = in . peek ( ) ;

}

i f ( c != ' , ' )

throw "Unexpected input " ;

c = in . get ( ) ;

while ( i s s p a c e ( c ) )

{

in . get ( ) ;

c = in . peek ( ) ;

}

in>>v . o rd ina te ;

return in ;

}

double top : : getx ( )

{

return ab s c i s s a . toDouble ( ) ;

}

double top : : gety ( )

{

return ord ina te . toDouble ( ) ;

}

#ifndef GFIGURE_H

#define GFIGURE_H

#include <top . h>

#include <math . h>

class GFigure

{

private :

top a ;
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top b ;

top c ;

top d ;

public :

GFigure ( ) ;

~GFigure ( ) ;

friend i s t ream& operator >> ( is t ream&, GFigure&);

bool Pa r a l l e l L i n e s ( top point1 , top point2 ,

top point3 , top point4 ) ;

bool i d e n t i f i c a t i o n ( ) ;

double area ( ) ;

top geta ( ) ;

top getb ( ) ;

top getc ( ) ;

top getd ( ) ;

} ;

#endif // GFIGURE_H

#include " g f i g u r e . h"

GFigure : : GFigure ( )

{

}

GFigure : : ~ GFigure ( )

{

}

i s t ream& operator >> ( is t ream& in , GFigure& f )

{

in>>f . a ;

char c = in . peek ( ) ;

i f ( c != ' ; ' )
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throw "Unexpected input " ;

c = in . get ( ) ;

in>>f . b ;

c = in . peek ( ) ;

i f ( c != ' ; ' )

throw "Unexpected input " ;

c = in . get ( ) ;

in>>f . c ;

c = in . peek ( ) ;

i f ( c != ' ; ' )

throw "Unexpected input " ;

c = in . get ( ) ;

in>>f . d ;

return in ;

}

bool areEqual (double x , double y )

{

stat ic double SMALL_NUM = 1.0E−5;

i f ( f abs (x ) < SMALL_NUM && fabs (y ) < SMALL_NUM)

return f abs (x−y ) < SMALL_NUM;

else

return f abs (x−y ) < fabs (x ) ∗ SMALL_NUM;

}

double s ca la rProduct ( top point1 , top point2 ,

top point3 , top point4 )

{

double v1 = point2 . getx ()−point1 . getx ( ) ;

double v2 = point2 . gety ()−point1 . gety ( ) ;

double u1 = point4 . getx ()−point3 . getx ( ) ;

double u2 = point4 . gety ()−point3 . gety ( ) ;

return v1∗u1+v2∗u2 ;

}
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double l ength ( top point1 , top point2 )

{

return s q r t ( s ca la rProduct ( point1 , point2 , point1 , po int2 ) ) ;

}

bool GFigure : : P a r a l l e l L i n e s ( top point1 , top point2 ,

top point3 , top point4 )

{

double product = sca la rProduct ( point1 , point2 ,

point3 , po int4 ) ;

double l 1 = length ( point1 , po int2 ) ;

double l 2 = length ( point3 , po int4 ) ;

i f ( areEqual ( l1 , 0 ) | | areEqual ( l2 , 0 ) )

throw " Inva l i d  data" ;

double absCos = fabs ( product /( l 1 ∗ l 2 ) ) ;

return areEqual ( absCos , 1 ) ;

}

bool orthogona l ( top point1 , top point2 ,

top point3 , top point4 )

{

return areEqual (0 , s ca la rProduct ( point1 , point2 ,

point3 , po int4 ) ) ;

}

bool GFigure : : i d e n t i f i c a t i o n ( )

{

i f ( Pa r a l l e l L i n e s ( a , b , c , d ) )

{

i f ( ! P a r a l l e l L i n e s ( a , d , b , c ) )

{

return true ;

}

else

{
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i f ( a . getx ()<b . getx()&&d . getx ()<c . getx ( ) )

{

return orthogona l ( a , d , a , b ) ;

}

else i f ( a . getx ()>b . getx()&&d . getx ()>c . getx ( ) )

{

return orthogona l ( a , d , a , b ) ;

}

else i f ( a . getx()==b . getx()&&d . getx()==c . getx ( ) )

{

i f ( a . gety ()<b . gety()&&d . gety ()<c . gety ( ) )

{

return orthogona l ( a , d , a , b ) ;

}

else i f ( a . gety ()>b . gety()&&d . gety ()>c . gety ( ) )

{

return orthogona l ( a , d , a , b ) ;

}

}

return fa l se ;

}

}

else i f ( Pa r a l l e l L i n e s ( a , d , b , c ) )

{

i f ( ! P a r a l l e l L i n e s ( a , b , c , d ) )

{

return true ;

}

else

{

i f ( a . getx ()<d . getx()&&b . getx ()<c . getx ( ) )

{

return orthogona l ( a , d , a , b ) ;

}
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else i f ( a . getx ()>d . getx()&&b . getx ()>c . getx ( ) )

{

return orthogona l ( a , d , a , b ) ;

}

else i f ( a . getx()==d . getx()&&b . getx()==c . getx ( ) )

{

i f ( a . gety ()<d . gety()&&b . gety ()<c . gety ( ) )

{

return orthogona l ( a , d , a , b ) ;

}

else i f ( a . gety ()>d . gety()&&b . gety ()>c . gety ( ) )

{

return orthogona l ( a , d , a , b ) ;

}

}

return fa l se ;

}

}

else return fa l se ;

}

top GFigure : : geta ( )

{

return this−>a ;

}

top GFigure : : getb ( )

{

return this−>b ;

}

top GFigure : : ge tc ( )

{

return this−>c ;

}

top GFigure : : getd ( )

{
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return this−>d ;

}

double GFigure : : area ( )

{

double p = ( length (a , b)+ length (b , c )

+length ( c , d)+ length (d , a ) ) / 2 ;

double S = sq r t ( ( p−l ength (a , b ) )∗ ( p−l ength (b , c ) )

∗(p−l ength ( c , d ) )∗ ( p−l ength (d , a ) ) ) ;

return S ;

}

#ifndef LISTGF_H

#define LISTGF_H

#include<g f i g u r e . h>

struct Node

{

GFigure value ;

Node∗next ;

Node ( const GFigure value )

{

this−>value = value ;

next = NULL;

}

} ;

class ListGF

{

private :

Node∗ top ;

public :

ListGF ( ) ;

~ListGF ( ) ;

ListGF ( const ListGF &other ) ;

void addToEnd( const GFigure n ) ;
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void addToBegining ( const GFigure n ) ;

friend i s t ream& operator >> ( is t ream& , ListGF&);

GFigure getValue ( int n ) ;

int getCount ( ) ;

void i d e n t i f i c a t i o n ( ) ;

} ;

#endif // LISTGF_H

#include " l i s t g f . h"

ListGF : : ListGF ( )

{

top = 0 ;

}

ListGF : : ~ ListGF ( )

{

while ( top !=NULL)

{

Node∗temp = top ;

top = top−>next ;

delete temp ;

}

}

ListGF : : ListGF ( const ListGF &other )

{

Node∗temp = other . top ;

while ( temp!=NULL)

{

addToEnd( temp−>value ) ;

temp = temp−>next ;

}

}

void ListGF : : addToEnd( const GFigure n)
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{

i f ( top == NULL)

{

top = new Node(n ) ;

}

else

{

Node∗ temp = top ;

while ( temp−>next != NULL)

{

temp = temp−>next ;

}

temp−>next = new Node(n ) ;

}

}

void ListGF : : addToBegining ( const GFigure n)

{

Node∗ node = new Node(n ) ;

node−>next = top ;

top = node ;

}

i s t ream& operator >> ( is t ream& in , ListGF& f )

{

while ( f . top !=0)

{

Node∗temp = f . top ;

f . top = f . top−>next ;

delete temp ;

}

f . top = NULL;

GFigure f i g u r e ;

char c = in . peek ( ) ;

i f ( c == −1)

{
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throw "Unexpected input " ;

}

while ( c !=−1)

{

in>>f i g u r e ;

f . addToEnd( f i g u r e ) ;

c = in . peek ( ) ;

i f ( c==' ; ' )

{

c = in . get ( ) ;

c = in . peek ( ) ;

}

while ( i s s p a c e ( c ) )

{

in . get ( ) ;

c = in . peek ( ) ;

}

}

return in ;

}

GFigure ListGF : : getValue ( int n)

{

Node∗ temp = top ;

for ( int i =0; i<n ; i++)

{

temp = temp−>next ;

}

return temp−>value ;

}

int ListGF : : getCount ( )

{

Node∗ temp = top ;

int count = 0 ;
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while ( temp!=NULL)

{

temp = temp−>next ;

count++;

}

return count ;

}

void ListGF : : i d e n t i f i c a t i o n ( )

{

for ( int i = 0 ; i<this−>getCount ( ) ; i++)

{

bool b = this−>getValue ( i ) . i d e n t i f i c a t i o n ( ) ;

i f ( ! b )

{

throw " i n v a l i d  f i g u r e " ;

}

}

}

#ifndef WIDGET_H

#define WIDGET_H

#include <QWidget>

#include <QMessageBox>

#include <QFileDialog>

#include <iostream>

#include <fstream>

#include <l i s t g f . h>

#include<QGraphicsTextItem>

namespace Ui {

class Widget ;

}

using namespace std ;
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class Widget : public QWidget

{

Q_OBJECT

public :

expl ic it Widget (QWidget ∗parent = 0 ) ;

void drawF (GFigure ) ;

~Widget ( ) ;

private :

Ui : : Widget ∗ ui ;

private s l o t s :

void onOpenClicked ( ) ;

} ;

#endif // WIDGET_H

#include "widget . h"

#include "ui_widget . h"

Widget : : Widget (QWidget ∗parent ) :

QWidget ( parent ) ,

u i (new Ui : : Widget )

{

ui−>setupUi ( this ) ;

connect ( ui−>pushButton , SIGNAL( c l i c k e d ( ) ) ,

this , SLOT( onOpenClicked ( ) ) ) ;

ui−>graphicsView−>setScene (new QGraphicsScene ( ) ) ;

}

Widget : : ~Widget ( )

{

delete ui ;

}
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void Widget : : drawF(GFigure f )

{

QGraphicsScene∗ scene = ui−>graphicsView−>scene ( ) ;

double ax , ay , bx , by , cx , cy , dx , dy ;

ax = f . geta ( ) . getx ( ) ;

ay = f . geta ( ) . gety ( ) ;

bx = f . getb ( ) . getx ( ) ;

by = f . getb ( ) . gety ( ) ;

cx = f . ge tc ( ) . getx ( ) ;

cy = f . ge tc ( ) . gety ( ) ;

dx = f . getd ( ) . getx ( ) ;

dy = f . getd ( ) . gety ( ) ;

scene−>addLine ( ax , ay , bx , by ) ;

QGraphicsTextItem ∗ l b l 1 = new QGraphicsTextItem ;

lb l 1−>setPos ( ax , ay ) ;

l b l 1−>setPla inText ( QString : : number ( ax )

+" , "+QString : : number ( ay ) ) ;

scene−>addItem ( l b l 1 ) ;

scene−>addLine (bx , by , cx , cy ) ;

QGraphicsTextItem ∗ l b l 2 = new QGraphicsTextItem ;

lb l 2−>setPos (bx , by ) ;

l b l 2−>setPla inText ( QString : : number (bx )

+" , "+QString : : number (by ) ) ;

scene−>addItem ( l b l 2 ) ;

scene−>addLine ( cx , cy , dx , dy ) ;

QGraphicsTextItem ∗ l b l 3 = new QGraphicsTextItem ;

lb l 3−>setPos ( cx , cy ) ;

l b l 3−>setPla inText ( QString : : number ( cx )

+" , "+QString : : number ( cy ) ) ;

scene−>addItem ( l b l 3 ) ;

scene−>addLine ( ax , ay , dx , dy ) ;

QGraphicsTextItem ∗ l b l 4 = new QGraphicsTextItem ;
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l b l 4−>setPos (dx , dy ) ;

l b l 4−>setPla inText ( QString : : number (dx )

+" , "+QString : : number (dy ) ) ;

scene−>addItem ( l b l 4 ) ;

}

void Widget : : onOpenClicked ( )

{

QString f i leName ;

f i leName= QFileDia log : : getOpenFileName ( this ,

t r ( "Open f i l e " ) , " . " ,

t r ( "Any f i l e ( ∗ . ∗ ) " ) ) ;

i f s t r e am in ( f i leName . toStdSt r ing ( ) . c_str ( ) ) ;

ListGF l i s t ;

try

{

in>>l i s t ;

l i s t . i d e n t i f i c a t i o n ( ) ;

}

catch ( const char∗ e r r )

{

QMessageBox∗ pmbx ;

pmbx= new QMessageBox ( "Error " , err ,

QMessageBox : : Information ,

QMessageBox : : Retry ,

QMessageBox : : Abort ,

QMessageBox : : Cancel ) ;

int n = pmbx−>exec ( ) ;

delete pmbx ;

i f (n == QMessageBox : : Abort )

{
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e x i t ( 0 ) ;

}

else i f (n == QMessageBox : : Cancel )

{

return ;

}

i f (n==QMessageBox : : Retry )

{

return ;

}

}

for ( int i =0; i<l i s t . getCount ( ) ; i++)

{

ui−>graphicsView−>scene()−>c l e a r ( ) ;

GFigure f = l i s t . getValue ( i ) ;

drawF( f ) ;

QMessageBox : : in fo rmat ion (0 , "Area" ,

QString : : number ( f . area ( ) ) ) ;

}

}

#include "widget . h"

#include <QApplication>

int main ( int argc , char ∗argv [ ] )

{

QApplication a ( argc , argv ) ;

Widget w;

w. show ( ) ;

return a . exec ( ) ;

}

26



Çàäàíèå 2.

Îïèñàíèå ïðîãðàììû

Ïðîãðàììà âêëþ÷àåò â ñåáÿ êëàññ ¾ìàòðèöà¿ ñ êîíñòðóêòîðàìè è ìåòîäàìè, íåîáõîäèìû-

ìè äëÿ âûâîäà ìàòðèöû íà ýêðàí è âû÷èñëåíèÿ ñóììû ýëåìåíòîâ ìàòðèöû. Êëàññ ¾ìàòðèöà¿

âêëþ÷àåò â ñåáÿ ñòðóêòóðó ¾ýëåìåíò ìàòðèöû¿, â êîòîðóþ âõîäèò ÷åòûðå óêàçàòåëÿ, ñâÿçû-

âàþùèå ýëåìåíò ñ âåðõíèì, íèæíèì, ïðàâûì è ëåâûì ñîñåäÿìè, à òàêæå çíà÷åíèå ýëåìåíòà

ìàòðèöû.

Îïèñàíèå êëàññà

Êëàññ Matrix: Ñòðóêòóðà Node (ýëåìåíò ìàòðèöû) ïðèíàäëåæàùàÿ êëàññó, âêëþ÷àåò â

ñåáÿ ÷åòûðå óêàçàòåëÿ up, down, left, right òèïà Node∗ íà ñîñåäíèå ýëåìåíòû ìàòðèöû, è ïå-

ðåìåííóþ value òèïà integer, êîòîðàÿ èñïîëüçóåòñÿ äëÿ õðàíåíèÿ çíà÷åíèÿ ýëåìåíòà ìàòðè-

öû. Êëàññ âêëþ÷àåò â ñåáÿ óêàçàòåëü a òèïà Node∗ (óêàçàòåëü íà ïåðâûé ýëåìåíò ìàòðèöû),

êîíñòðóêòîðû è äåñòðóêòîð. À òàêæå,ôóíêöèþ addLine, êîòîðàÿ ïîçâîëÿåò äîáàâèòü ñòðîêó

â ìàòðèöó,

ôóíêöèè getColumns è getRows, êîòîðûå èñïîëüçóþòñÿ äëÿ ïîëó÷åíèÿ êîëè÷åñòâà ñòîëáöîâ

è ñòðîê ìàòðèöû ñîîòâåòñâåííî,

ôóíêöèþ element, êîòîðàÿ ïîçâîëÿåò ïîëó÷èòü çíà÷åíèå ýëåìåíòà ìàòðèöû íàõîäÿùåãîñÿ â

ÿ÷åéêå [i, j],

ôóíêöèþ elementSum, êîòîðàÿ ñ÷èòàåò ñóììó ýëåìåíòîâ ìàòðèöû,

ôóíêöèþ split, êîòîðàÿ íàõîäèò êâàäðàò ñ íàèáîëüøåé ñóììîé ýëåìåíòîâ, è ôóíêöèè

operator << operator >> äëÿ ââîäà è âûâîäà ìàòðèö.

Òåñòèðîâàíèå ðàáîòû ïðîãðàììû

Íà âõîäíûõ äàííûõ: 3 3 1 2 3 4 5 6 7 8 9 1 1, ãäå ïåðâûå 2 ÷èñëà çàäàþò ðàçìåð ìàòðèöû,

ïîñëåäóþùèå 9 ÷èñåë çàäàþò çíà÷åíèå ýëåìåíòîâ ìàòðèöû ïî ñòðîêàì, à ïîñëåäíèå 2 ÷èñëà
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çàäàþò ýëåìåíò [i,j] îòíîñèòåëüíî êîòîðîãî, èñõîäíàÿ ìàòðèöà ðàçäåëÿåòñÿ íà êâàäðàòû.

Ïðîãðàììà âûâîäèò ñëåäóþùèé ðåçóëüòàò: 3 3

123

456

789

2, ãäå ïåðâûå 2 ÷èñëà ýòî ðàçìåð ìàò-

ðèöû, çàòåì èñõîäíàÿ ìàòðèöà, è íîìåð êâàäðàòà ñ íàèáîëüøåé ñóììîé.

Èñõîäíûé òåêñò ïðîãðàììû

#ifndef MATRIX_H

#define MATRIX_H

#include <s t d l i b . h>

#include <iostream>

using namespace std ;

struct Node

{

int value ;

Node ∗up ;

Node ∗down ;

Node ∗ l e f t ;

Node ∗ r i g h t ;

Node ( int x )

{

value = x ;

up = NULL;

down = NULL;

l e f t = NULL;

r i g h t = NULL;

}

} ;

class Matrix

{

private :

Node ∗a ;
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void addLine ( int l enght ) ;

public :

Matrix ( ) ;

~Matrix ( ) ;

Matrix ( const Matrix& ) ;

int getColumns ( ) const ;

int getRows ( ) const ;

int& element ( int i , int j ) const ;

friend ostream& operator << ( ostream&, const Matrix&);

friend i s t ream& operator >> ( is t ream&, Matrix&);

int elementSum ( int rs , int re , int cs , int ce ) ;

int s p l i t ( int i , int j ) ;

} ;

#endif // MATRIX_H

#include "matrix . h"

Matrix : : Matrix ( )

{

a = NULL;

}

Matrix : : Matrix ( const Matrix &other )

{

int columnsother = other . getColumns ( ) ;

int rowsother = other . getRows ( ) ;

for ( int i =0; i<rowsother ; i++)

{

addLine ( columnsother ) ;

}

for ( int i = 0 ; i<rowsother ; i++)

{

for ( int j =0; j<columnsother ; j++)
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{

this−>element ( i , j ) = other . element ( i , j ) ;

}

}

}

Matrix : : ~ Matrix ( )

{

while ( a!=NULL)

{

Node ∗ l i n e = a ;

Node ∗next_l ine = a−>down ;

while ( l i n e !=NULL)

{

Node ∗next_item = l in e−>r i gh t ;

delete l i n e ;

l i n e = next_item ;

}

a = next_l ine ;

}

}

int Matrix : : getColumns ( ) const

{

int count = 0 ;

Node ∗ l i n e = a ;

while ( l i n e !=NULL)

{

count++;

l i n e=l i n e−>r i gh t ;

}

return count ;

}

int Matrix : : getRows ( ) const

{

int count = 0 ;
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Node ∗ l i n e = a ;

while ( l i n e !=NULL)

{

count++;

l i n e=l i n e−>down ;

}

return count ;

}

int& Matrix : : e lement ( int i , int j ) const

{

i f ( i <0| | i>=getRows ( ) )

{

throw "Out o f  range " ;

}

i f ( j <0| | j>=getColumns ( ) )

{

throw "Out o f  range " ;

}

Node ∗ item = a ;

for ( int k=0; k<i ; k++)

{

item = item−>down ;

}

for ( int k=0; k<j ; k++)

{

item = item−>r i gh t ;

}

return item−>value ;

}

void Matrix : : addLine ( int l enght )

{

i f ( a==NULL)

{

Node∗ newl ine = new Node ( 0 ) ;

a = newl ine ;
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for ( int i =0; i<lenght −1; i++)

{

newline−>r i gh t = new Node ( 0 ) ;

newline−>right−>l e f t = newl ine ;

newl ine = newline−>r i gh t ;

}

return ;

}

Node∗ l i n e = a ;

while ( l i n e−>down!=NULL)

{

l i n e = l i n e−>down ;

}

Node∗ p = NULL;

for ( int i =0; i<lenght ; i++)

{

l i n e−>down = new Node ( 0 ) ;

l i n e−>down−>up = l i n e ;

l i n e−>down−>l e f t = p ;

i f (p !=0)

{

p−>r i gh t = l i n e−>down ;

}

p = l i n e−>down ;

l i n e = l i n e−>r i gh t ;

}

}

ostream& operator << ( ostream& out , const Matrix& M)

{

int rows = M. getRows ( ) ;

int columns = M. getColumns ( ) ;

out<<rows<<endl ;

out<<columns<<endl ;

for ( int i =0; i<rows ; i++)
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{

for ( int j =0; j<columns ; j++)

{

out<<M. element ( i , j )<<" " ;

}

out<<endl ;

}

return out ;

}

i s t ream& operator >> ( is t ream& in , Matrix& M)

{

while (M. a!=NULL)

{

Node ∗ l i n e = M. a ;

Node ∗next_l ine = M. a−>down ;

while ( l i n e !=NULL)

{

Node ∗next_item = l in e−>r i gh t ;

delete l i n e ;

l i n e = next_item ;

}

M. a = next_l ine ;

}

M. a = NULL;

int rows , columns ;

in >> rows >> columns ;

for ( int i =0; i<rows ; i++)

{

M. addLine ( columns ) ;

}

for ( int i = 0 ; i<rows ; i++)

{

for ( int j =0; j<columns ; j++)

{

in >> M. element ( i , j ) ;
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}

}

return in ;

}

int Matrix : : elementSum ( int rs , int re , int cs , int ce )

{

int elementSum = 0 ;

for ( int i = r s ; i<re ; i++)

{

for ( int j=cs ; j<ce ; j++)

{

elementSum = elementSum + this−>element ( i , j ) ;

}

}

return elementSum ;

}

int Matrix : : s p l i t ( int i , int j )

{

int rows = this−>getRows ( ) ;

int columns = this−>getColumns ( ) ;

int Sum1 = elementSum (0 , i +1, 0 , j +1);

int Sum2 = elementSum ( i , rows , j , columns ) ;

int Sum3 = elementSum (0 , i +1, j , columns ) ;

int Sum4 = elementSum ( i , rows , 0 , j +1);

int maxSum = Sum1 ;

int r e s = 1 ;

i f (maxSum<Sum2)

{

maxSum=Sum2 ;

r e s = 2 ;

}

i f (maxSum<Sum3)

{

maxSum=Sum3 ;

r e s =3;
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}

i f (maxSum<Sum4)

{

maxSum=Sum4 ;

r e s =4;

}

return r e s ;

}

#include <iostream>

#include <matrix . h>

using namespace std ;

int main ( )

{

Matrix M;

c in >> M;

int i , j ;

c in >> i ;

c in >> j ;

cout << M;

cout << M. s p l i t ( i , j ) ;

return 0 ;

}
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