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6.1 NMpoctenwaa nporpamma ¢ Qt uHTephencom
NMpumep 6.1 NMpunoxeHune Hello

O6wbekt QWidget— [ - J OKHO
BUIDKET ynpaBrieHnd - ] Hello | = \ - i& NPUAOKEHNA
OKHOM
Hello! I Close ‘ OBBekT
ObwexT QPushButton
QLabel

Kaxxgomy arieMeHTy OKOHHOro MHTep@enca cCooTBeTCTBYET
suodxem — 0bBbLEKT MHTEPMENCHOro Knacca budnmotekn Qt.

BuoxeTbl BU3yanbHbIX KOMMNOHEHTOB YNpaBsatoTCS
KOHTEMHEPOM — rflaBHbIM BUAXKETOM — BUIKETOM
ynpaBfieHNA OKHOM MNPUSIOXEHUS. B KadecTBe Takoro
BUXKETA MOXET Ncnonb3oBaTbcsa 00bekT knacca QWidget.
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gt
TeKkCcT nporpamMmmbl
#include <QApplication>
#include <QLabel>

#include <QPushButton>
#include <QHBoxLayout>

int main(int argc,char *argv[]) { @:HPMHO)KGHMG }
QApplication app(argc,argv) ;
QWidget win; @be}w\pasnenuﬂ OKHOM }
win.setWindowTitle ("Hello") ;
OLabel *helloLabel=new QLabel ("Hello!",swin) ; QAGTKH }
QPushButton *exitButton=

new QPushButton("Close", &win) ; [ KQOHKa ]

QHBoxLayout *layout = new QHBoxLayout (&win) ;
layout->addWidget (helloLabel) ; gﬂ@ekunaHOBuuMK ]

layout->addWidget (exitButton) ;

CBs3b curHana co CrioTom }
QObject: :connect (exitButton, SIGNAL (clicke ool));,

&win,SLOT (close())) ;

in.sh ;
win.show () Bua n3amsa okHa }
return app.exec() ;

} W&e@pa%mm COOOLLEHNN }
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OHTeMHEepPHble CBOUCTBA BUOXKETOB

O6bekT knacca QWidget — win — KoHTeUHep,

KOTOPbIW OTBEYaEeT 3a

BU3yasin3daumo KOMIMOHEHTOB U OCBO60)K,EI,€HI/I€ UM MaMATN.

BHBya.’lHT;HpOBEITb

Co3nare

lIporpamma

Busyanusuposars

lIporpamma

Cosnarn

Cosnarn
helloLabel @clloLabcD (cxilBullon)

KOMMNOHOBLUWK — KOHTEUHEP, KOTOPbIN
OTBeYaeT 3a NONUTUKY U3MEHEeHU4
pasmepoB BM3yarbHbIX KOMMNOHEHTOB.

layout

Busyaiusznposath OcroGoauTe,

OcBoboaAnTE

[Iporpamma

OcBoOOMTH

layout

OcrobOAHTE

GclloLubcD GxilBullon)

IIporpamma [ win )

Hsmenurs
pasmepsbl

layout

Hsmenurn
pasmcpbl

exitButton 4

Hameuunts
pasmephbl

helloLabel
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6.2 Co3paHue Knacca OoKHa

Bug okHa nHtepdenca Ouarpamma
}PHmmmaweL: Bl x) KOMMOHOBKU MPUNOXeHnsd
MpueeT! [ Beixog ] ‘ - -
"""""" f==-- hello.cpp
3aBucuT Peamazyet
Mpumep 6.2. ®aun hello.h:
#ifndef hello h
#define hello h
#?nclude <QWidget> [narpamMma it
#include <QLabel> KNaccoB
#include <QPushButton> T
- . - - W'
class Win: public QWidget QLabel n
{ helloLabel
QLabel *hellolLabel; O] cxiBution
QPushButton *exitButton; QPushButton Win()
public:

Win (QWidget *parent = nullptr);

};
#endif



.'.K_

OHCTPYKTOP Knacca OoKHa u pycudukauus
nHtepdenca ) Movsercrave el ) IS

daun hello.cpp:
#include "hello.h"
#include <QTextCodec>
#include <QHBoxLayout>
Win: :Win (QWidget *parent) :QWidget (parent) [ I'IepeKO.quOBu.I,VIK }
{

Mpueet! [ Beixoa J

QTextCodec *codec =
QTextCodec: : codecForName ("Windows-1251") ;

setWindowTitle (codec->toUnicode ("lIpuBeTcTrEne") ) ;
hellolabel = new QLabel (codec->toUnicode ("llpueer!") , this) ;
exitButton =

new QPushButton (codec->toUnicode ("Brxoxn'") , this) ;
QHBoxLayout *layout = new QHBoxLayout (this) ;
layout->addWidget (helloLabel) ;
layout->addWidget (exitButton) ;
connect (exitButton,SIGNAL (clicked (bool)),

this,SLOT (close())) ;



= SN
OcHoBHas nporpamma

dann main.cpp:
#include "hello.h"
#include <QApplication>

int main(int argc, char *argv|[])
{
QApplication app(argc, argv);
Win win;
win.show() ;
return app.exec() ;
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6.3 MexaHun3m curHanoB " CINoTOB
NMpumep 6.3 BosesegeHune uncna B kBagpat. O6bsABIEHME HOBbIX CIOTOB.

'

3anyck mpunoxxeHuns/
MHnLmanusaums HaxaTtne knaBuwmn Enter

[BHa4eHuMe gonycTumo]/

NCXOAHO[O COCTOSIHUS
BbluncneHue ( BbiBOA J

HaxkaTtne kHonkm OK/

BosBpar
B

| Bossepenve B KBa,u,paTl = | =] I_i:h‘w

Beeaute uncno: Lnegywoulee

45.63[ Bblxo,q

rii | BosBeaeHve B kBaapat ‘ = |E Lﬁ&r

BeeauTe uMcno: Cnepytouee

PezynbTart:

/ HopManbHOe COCTOSHME \

HaxaTtne kHonkn Cnepgytowee/
BoccTaHoBNEHME NCXOAHOIO COCTOSAHMSA

C BBoA ]

3Ha4YeHus J
-

BoJa

Lpesyn bTaTta

@

3 COCTOSHME Haxatune knasuwmn Enter HaxaTne KHon
& [BHaueHne HegonycTumol/ 3a5epme|.|ﬁ

CoobLweHne
00 owwnbke

Oﬁpaﬁnﬂm QLUMOKIK

n Bbixoa/
paboThl
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S
daun win.h. OnucaHue Knacca okKHa
#ifndef win_h

#define win h

#include
#include
#include
#include
#include
#include

<QWidget>
<QFrame>
<QLabel>
<QLineEdit>
<QPushButton>
<QValidator>

[# | BosseaeHwe B kBaapart l == d&l

BeeauTe uMcno: Cneayowee

PezynbTaTt:

2095.81




\-.q)_

avn win.h. OnucaHue Knacca oKkHa

] 1 1 = v = | = v |
class Win: Publlc QWldget /] Knacc okHa | BosseaeHve B kBaapar = O S
{ Beegute yncno:
45.78 F—
Q OBJECT // makpoc Qt Ans peanv3auuy CUrHamno||  resymrar:
protected: 2095.81

QTextCodec *codec;
QFrame *frame;
QLabel *inputlabel;
QLineEdit *inputEdit;
QLabel *outputlabel;
QLineEdit *outputEdit;
QPushButton *nextButton;
QPushButton *exitButton;
public:
Win (QWidget *parent =
public slots:
void begin() ;
void calc() ;

};

/| nepekoaMpoBLUMK
/[ pamka

/l MeTKka BBOAA

/[ CTPOYHbIN pegakTop BBOAA
// MeTKka BbiBOAA

// CTPOYHbIN pedakTop BbiBO4A
// kHonka Cnepytollee

/l kHonka Bbixon

nullptr) ; // KOHCTPYKTOpP

/[l nHMUManmn3auuns nHTepdenca
/[ peann3ayms BblMUCNEHNN
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daun win.h. OnucaHue Knacca Banuagartopa

class StrValidator:public QValidator // xnacc npoBepkmu BBOAA
{
public:

StrValidator (QObject *parent) :QValidator (parent) {}

virtual State validate(QString &str,int &pos)const;

{

return Acceptable; // mMeTon Bcerjga NpMHMUMAET
// BBOOMMYI CTPOKY

};
#endif

Ob6bekT-BanuaaTop Npu co3gaHnmn CBA3bIBAETCHA C 0ObEKTOM CTPOYHOIO
penakTopa. Metop validate() aBTomaTnyeckun Bbl3bIBAETCS AN MPOBEPKU
BBOAMMOM CTPOKU. Ecnn meTon Bo3BpallaeT Acceptable, TO pefakTop
reHepupyet curHanbol editingFinished () — 3aBeplleHNe peaakTMpoBaHUS
N returnPressed () — HaxaTtue knasuwmn Enter.
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aun win.cpp. Co3aaHme n HacTpouKa BUOKETOB

#include "win.h"

#include <QTextCodec>

#include <QVBoxLayout>

Win: :Win (QWidget *parent) :QWidget (parent)

{

codec = QTextCodec: :codecForName ("Windows-1251") ;
setWindowTitle (codec->toUnicode ("BosBemenmne B kBamgpar')) ;
frame = new QFrame (this) ;

frame -> setFrameShadow (QFrame: :Raised) ;

frame -> setFrameShape (QFrame: : Panel) ;

inputlLabel =

new QLabel (codec->toUnicode ("BeemgunTre umcino:"), this);

inputEdit = new QLineEdit("", this);
StrValidator *v=new StrValidator (inobutEdit) :
inputEdit -> setValidator (V) ; [ s Bosseserve & keagpar | == | (=) [me |

-
(H

Bo3seaeHwe B KBaapart ’ — ‘ =1 l%] | Cnepytoulee |

Beegute yucno:

CnepytoLee #3.78 l Bbixoa ’

BeeguTte yucno:
PezynbTart:

45.63] M 2095.81
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‘ daun win.cpp. CozgaHne n HacTponka BUOXXETOB

outputLabel =

new QLabel (codec->toUnicode ("PesyneTar:"), this) ;
outputEdit = new QLineEdit("", this);
nextButton =

new QPushButton (codec->toUnicode ("Cunepymiomee") , this) ;
exitButton =

new QPushButton (codec->toUnicode ("Brxoxn'") , this) ;

7

=] l_iﬁ_] | BosseaeHve B kBaapaT [ = |[=] Li;hj

7

| BoseeaeHve B KBa,qpaTl =

Cnepnywoulee Beeaute yuncno: [ Cneaytouiee I

BeeauTte yucno:

45.63) 45.78 [ Bbixoa ]

PezynbTar:

2095.81




" S
daun win.cpp. KomnoHoBKa BUaXeToB
QVBoxLayout *vLayoutl = new QVBoxLayout (frame) ;
vLayoutl->addWidget (inputLabel) ;
vLayoutl->addWidget (inputEdit) ;
vLayoutl->addWidget (outputLabel) ; gpoayou"
vLayoutl->addWidget (outputEdit) ;
vLayoutl->addStretch() ;

rli '| Boseeaenve B keagpar ‘ = ’ =] |ihj‘

BLIYMCIHTE

| -:_'\;:_-_-_-_-_-_-_-_-_-::_":::___;

L1

PezyneTat:

1171.69

—_—— e ————t——

I
e
[1%]
]
=]
=
®

[ R

- - - -]

QVBoxLayout *vLayout2 = new QVBoxLayout () ; QVBoxlaou QVBoxLayout
vLayout2->addWidget (nextButton) ;

vLayout2->addWidget (exitButton) ;

vLayout2->addStretch() ;

QHBoxLayout *hLayout = new QHBoxLayout (this) ;

hLayout->addWidget (frame) ;
hLayout->addLayout (vLayout2) ;

14



daun win.cpp. UHnunannsauma nHtepdenca um

cBA3biBaHUe CUTrHaJioB U CJ10TOB

begin () ; [/ "HMUManmn3auus nHTepdenca

// cBA3b HaXaHWUs1 KHOMKN BbIXod 1 3aKpbITUA rMaBHOIMo OKHa
connect (exitButton,SIGNAL (clicked (bool)),
this,SLOT (close())) ;
// cBA3b HaxaHus1 KHoMkn Criegyrowee U nHuumanusauum nHtepdenca
connect (nextButton, SIGNAL (clicked (bool)),
this,SLOT (begin())) ;
// cBA3b HaxaHus Knaesuwin Enter n BeldncneHnn
connect (inputEdit, SIGNAL (returnPressed()),
this,SLOT (calc())) ;
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‘ O
daun win.cpp. MeToa Ha4yarNbHON HAaCTPOUKU
(vHMumanusauum) nHtepdenca

void Win: :begin ()

{
inputEdit->clear () ; // o4MCTKa CTPOKM BBOAA
nextButton->setEnabled (false); // geaktmBauusi KHonku Criegyrowiee
nextButton->setDefault (false); // OTMeHa akTUBaALMN KHOMKN

// Cnepytoliee npu Haxatum Enter

inputEdit->setEnabled (true) ; /[ aKkTMBaUuMA CTPOKM BBOAA
outputLabel->setVisible (false) ; // COKpbITUE METKU pe3yrbraTa
outputEdit->setVisible (false); // COKpbITUE CTPOKM pe3ynbTaTta
inputEdit->setFocus () ; /[ ycTaHOBKa poKyca Ha CTPOKY BBOAa

7

| BosseaeHve B kBagpat ‘ — = |—§H‘

BEeauTe uncno: Cnepytoiee
45.63] Bbixoa




VOid Win : : calc ( ) Beeaute yucno: __CneAYIOLuee

Pann win.cpp. BbIYNCNEHUE PE3YIIbTATA [« cosemene s xeasper = =) s

bool Ok=true; 2095.81
float r,a;

PezynbTar:

QString str=inputEdit->text(); // KonupoBaHne BBEOEHHOWN CTPOKU

a=str.toDouble (&0Kk) ; /[ npeobpaszoBaHME CTPOKU B YMUCO
if (Ok) // ecnn npeobpasoBaHUe YCrMELIHO, TO
{
r=a%*a; // BO3BOOMM 4MCNO B KBagpaT
str.setNum(r) ; // npeobpasyemM 4YMCro B CTPOKY

outputEdit->setText (str) ; // 3aHOCUM pe3ynbTaT B OKHO pesyrbrara
inputEdit->setEnabled(false) ; // geakTuBMpyem OKHO BBOAaA
outputEdit->setEnabled (false) ; // geakTuBMpyem OKHO BbiBOAA
outputLabel->setVisible (true) ; // NOKa3blBAaeEM METKY pesynbraTta
outputEdit->setVisible (true); // nokasbiBaeM OKHO pe3ynbraTa
nextButton->setDefault (true); // Ha3Hadaem CriegytoLiee KHOMKOW
/[ akTMBMpPYyEMON NOo HaxaTuo Knasuwwmn Enter
nextButton->setFocus () ; // ycraHasnmBaem ©OKYC U aKTUBUPYyEM
nextButton->setEnabled (false) ; // kHOMKy CriegywoLulee

17
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aun win.cpp. Metoq BblYUCIEHUN: Bblaa4va
coobOLweHusa o6 ownbke BBoaa

else
if (!str.isEmpty())
{

QMessageBox msgBox (QMessageBox: :Information,
codec->toUnicode ("BosBegmernne B kBagzgpar.'"),
codec->toUnicode ("BBegmeHO HeBepHOe BHadYeHMe.'"),
QMessageBox: :0k) ;

msgBox.exec() ;

| BosseaeHue B kagpar. lﬁ]

,'0-, BseaeHO HeBepHOe 3HaueHue.

oK |

18
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daun win.cpp. MeToa NnpoBepPKU CTPOKU

QValidator: :State
StrValidator::validate(QString &str,int &pos)const

return Acceptable; // MeTon Bcerga npMHMMAaET
// BBOOVMYIO CTPOKY
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SN
daun main.cpp

#include "win.h"
#include <QApplication>

int main(int argc, char *argv([])
{
QApplication app(argc, argv);
Win win;
win.show () ;

return app.exec() ;

20



 SEE————
6.4 ObpaboTka cobbiTN. PucoBaHue. Tanmepsbli

NMpumep 6.4 CosgaHne OBUXKYLLMXCA N306paKeHnmn

rll | OBpaboTka cobbITHIA l =[Sl l_i&_,l

7/ 3

/[/ 3aBepuwnTb \

XoncT

KBagpaT

KHonka —

Tanmep ?
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OnarpamMmma o61eKToB NPUNOXeHUs

Kpome o6tbekTa lNpunoxeHune nporpamma BknovyaeT 6 06 bLEKTOB:

m  OKHO;
= KHonka Bbixop;
= XOJICT OJ1 PUCOBaHUA;

= Tanmep; 3aBePUIUTH [ KHOmKA
] nH , OxHO " "
NINHAA, k BrIxon

= KBagpar.
Hapucosat 3amy cTUTh

"T 1"
Hapucosars Xouct )4 = ( Taiimep )

[lepepucosars

Nunarpamma ob6beKToB

Ilepepucosars

22
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Ounarpamma knaccoB NpuUnoXxeHus

QWidjet

T

Window Area MyLine
QPushButton 1

myline
Window() myrect draw()
Areal) @

S
showEvent) Figura()
timerEveny) MyRect move()

paintEveny) draw()

hideEvent)
~Area() dran)

Figura

CobbITnS:

« showEvent() — npu Bu3yanusauunm obnactm pmcoBaHusi — BKNoYaem Tanmep;
« timerEvent() — npu nonyyeHun coobLueHna OT TanmMmepa — UHULMNPYEM
NepepnCoOBKY OKHa;

 paintEvent() — npn nony4eHnn 3anpoca Ha NepepucoBky 0bnacTn pucoBaHUs
— nepepurcosbiBaeM ourypbi;

 hideEvent() — npu cokpbITun obnactn pncosaHust — BblKIlto4aeM TanMep.
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Inarpamma nocrnegoBaTernibHOCTEN AeNCTBUMN

OXHO KHonka Xoncrt Taiimep T Keaapat
Y T ! - i |
Ha4aTe 1 l { " ' l
- new | { ! " '
- new [ ! ! l
| l ' new -l |
: : 1 | new L
T T ] L]
show :
0 -t paint() : : : : :
! : : | l
show() ) ( 1 - l
paint() | : | |
I l l |
| showEvemtp | » L startTimer() | : I
' ! i ' l
| paintEvent()
: : draw(} .;': . draw() :
| | t—! H .
: : 1 timerEvent() : :
I I ) update() . ' I
. \ — aintEvent l !
: : P Odraw() R draw() )
! »
' N _—1— 1 q:l
: : ! __ timerEvent() : :
' ] ; update() p aintEyent ' l
: : P Odr aw( | draw() :
— -
| | [~ H N
3apepIIHTH : : T : :
) " ! | l
- close() || ( ! '
hide() 1 ' ' '
"] { - 1 !
delete =§ \ I paintEyent() |
( ' '
: hideEvent() _ !1 kill Timer() \ :
' "< ' '
: delete JT! X delete ! delete !
. ] : : 2 i
x; 1 | & §4
) ! ' .
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Odunarpamma KOMNOHOBKU NMPUNOXeHUS

Moaynb OkHO
COOEepPXuUT onucaHne
Knacca OkHa
NPUNOXKEHUS.

Moaynb O6nactb
pUcoBaHUA COOEPXKUT
onuncaHue knacca XorcT.

Moaynb ®durypa
COOEpPXUT onucaHue
kraccos durypa, JInHuA
N KBagpar.

- areacpp
Peanmsyer

3aBUCUT _L=="
-

-

Peanmsye

-
-
-

figura.cpp
T
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®aun figura.h. Knacc ®urypa:

#ifndef figura h
#define figura h
#include <QPainter>
class Figura
{
protected:
int x,y,halflen,dx,dy,r;
virtual void draw (QPainter *Painter)=0;
public:
Figura (int X,int Y,int Halflen):
x(X) ,y(Y) ,halflen(Halflen) {}
void move (float Alpha,QPainter *Painter);
virtual ~Figqura() {} // Heobxoaum onga nonmmopgHoro obLekra

};
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®aun figura.h. Knaccobl JinHna v KBagpar:

class MyLine:public Figura

{

protected:
void draw (QPainter *Painter);

public:

MyLine (int x,int y,int halflen) :Figura(x,y,halflen) {}
};

class MyRect:public Figura

{

protected:
void draw (QPainter *Painter);

public:
MyRect (int x,int y,int halflen) :Figura(x,y,halflen) {}

};
#endif
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" EENN———
daun figura.cpp

#include "figura.h"
#include <math.h>
void Figura: :move (float Alpha,QPainter *Painter)
{
dx=static_cast<int>(halflen*cos (Alpha));
dy=static_cast<int>(halflen*sin(Alpha)) ;
draw (Painter) ; /[ Heobxoaum cnoXHbIn nonMMmopdn3m!
}

void MyLine: :draw (QPainter *Painter)

{
Painter->drawlLine (x+dx,y+dy,x-dx,y-dy) ;

}

void MyRect: :draw (QPainter *Painter)

{
Painter->drawlLine (x+dx, y+dy, x+dy,y-dx) ;
Painter->drawlLine (x+dy,y-dx,x-dx,y-dy) ;
Painter->drawline (x-dx,y-dy, x-dy, y+dx) ;
Painter->drawlLine (x-dy, y+dx, x+dx,y+dy) ;
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daun area.h

#ifndef AREA H

#define AREA H

#include "figura.h"

#include <QWidget>

#include <QTimer>

class Area : public QWidget

{
int myTimer; //ngeHTndukaTop Tanmepa
float alpha; // yron nosopoTa

public:
Area (QWidget *parent = nullptr);
~Area () ;
MyLine *myline; // ykasaTenu Ha O6BeKTH GUIYP
MyRect *myrect;

protected:
/[ 0obpaboTumkm cobbITUN
void paintEvent (QPaintEvent *event) ;
void timerEvent (QTimerEvent *event) ;
void showEvent (QShowEvent *event) ;
void hideEvent (QHideEvent *event) ;

};

#endif
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‘ dawun area.cpp. O6paboTka cobbITUN

BU3yanusaLum 1 nepepucoBKu

#include "area.h"

#include <QTimerEvent>

Area: :Area (QWidget *parent) :QWidget (parent)
{
setFixedSize (QSize (300,200)) ; // dukcupyem pasmep Xorncrta
myline=new MyLine (80,100,50); // cosgaem obbekT JInHng
myrect=new MyRect (220,100,50) ; // cozgaem obbekt KBagpar
alpha=0;

}

void Area: :showEvent (QShowEvent *)

{
myTimer=startTimer (50) ; /[ BKNtoYaem Tanmep

}

void Area: :paintEvent (QPaintEvent ¥*)

{
QPainter painter(this); // co3gaem KOHTEHT pucoBaHUA Ha XorcTte

painter.setPen (Qt: :red) ; // 3apaem kpacHoe [lepo
myline->move (alpha, &painter) ; I/ pucyem JInHuto

myrect->move (alpha* (-0.5) , &painter) ; // pucyem Kagpar
30
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‘ dawun area.cpp. O6pabdboTka cobbITUN TanmMepa
N COKpPbITUA XOncTa

void Area: :timerEvent (QTimerEvent *event)

{

if (event->timerId() == myTimer) // ecnu Haw Tanmep
{
alpha += 0.2;
update () ; /[ OBHOBUTb BHELUHU BUA
}
else
OWidget: :timerEvent (event) ; // nHaye nepenarts garnee

}
void Area: :hideEvent (QHideEvent *)

{

killTimer (myTimer) ; // BbIKIHOYUTE TAUMeEpP

}

Area: :~Area|()

{

delete myline;
delete myrect;
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daun window.h

#ifndef window h
#define window h
#include "area.h"
#include <QWidget>
#include <QTextCodec>
#include <QPushButton>

class Window : public QWidget

{
protected:

QTextCodec *codec;
Area * area;
QPushButton * btn;
public:
Window () ;
};
#endif

// obnactb oTOBpaXeHUs1 pUCYHKa
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daun window.cpp

#include "window.h"
#include <QVBoxLayout>

Window: :Window ()

{
codec = QTextCodec: :codecForName ("Windows-1251") ;
this->setWindowTitle (codec->toUnicode ("O6paborka cobmrrmin")) ;
area = new Area( this );
btn = new QPushButton (codec->toUnicode ("3aBepumTs") ,this ) ;
QVBoxLayout *layout = new QVBoxLayout (this) ;
layout->addWidget (area) ;
layout->addWidget (btn) ;
connect (btn, SIGNAL(clicked(bool)),b this,SLOT (close()));
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‘ .I_
daun main.cpp

#include "window.h"
#include <QApplication>

int main(int argc, char *argv|[])

{
QApplication appl (argc, argv);
Window win;
win.show() ;

return appl.exec()
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