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Tworzenie programu korzystajgcego z klasy
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Interfe|s graficzny aplikacji — obstuga zdarzen



1. Podstawowe poj ecia

Typy programow
o C++ ISO/ANSI — programy natywne C++
o« C++/CLI — programy pracujgce pod kontrolg CLR

Standardy

* CLR (Common Language Runtime) jest standardowym
srodowiskiem do wykonywania programow napisanych w
jezykach Visual Basic, C#, C++ oraz bibliotek ADO.Net,
ASP.NET. To podstawa ca’fego systemu .NET Framework

« Specyfikacja CLR zawiera sie w rownorzednych standardach

— CLI (Common Language Infrastructure), opracowanym przez ECMA
(European Computer Manufacture) jako standard ECMA-335

— ISO (ISO/IEC 23271).

Wiasciwo sci
— Platforma .NET jest czescig systemu operacyjnego Windows

— Dzieki specyfikacji CLI kompilatory C++/CLI mogg dziata¢ w wielu
systemach operacyjnych. 3
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Przebieg tworzenia | dziatania programu w | ezyku
zarzgdzanym C++ (w srodowisku CLR) — (1)

Kod zrodiowy

np. C++/CLI F—> Kompilator |——=>>

Kod posredni MSIL
+ meta dane =
Pliki typu .exe lub .dll
czyli tzw.
Podzespoty

Uruchomienie programu tadigego CLR,
znajdupcego s¢ w pliku exe lub dli

Kod klasy bazowej

Kod maszynowy

Program tadujacy klasy

|

< Kompilator JIT

Program
< weryfikujacy




Przebieg tworzenia i dziatania programu w |  ezyku zarz gdzanym C++ (w
srodowisku CLR) — (2)

Program napisany z jezyku wysokiego poziomu (C++, C#, J#, Visual Basic) jest kompilowany do jezyka
posredniego dla maszyny wirtualnej wyspecyfikowanej przez CLI — jest to jezyk MSIL (Microsoft Intermediate
IIzlanguzﬁlge). Kompilator tworzy kod po sredni MSIL oraz tzw. metadane, zapewniaj gce informacje o

asac
Role metadanych:

— Udostepnianie definicji typow danych

— Lokalizowanie i fadowanie klas

— Rozmieszczenia obiektow w pamieci

— Egzekwowanie zasad bezpieczenstwa

— Odczytywane informacji 0 sposobie uczestniczenia danej klasy w transakcjach.
Kod po sredni w postaci pliku .exe lub dll tworzy tzw. podzes poty (assemblies) , w ktorych rezydujg klasy
C++/CLlI, oraz zasoby, ktore wspotpracujgc tworzg podstawowe logiczne funkcjonalnosci programu.
W momencie uruchomienia kodu posredniego startuje biblioteka mscoree.dll zapewniajgca hosting wszystkim
podzespotom - startuje program fadujgcy srodowisko CLR w celu zatadowania kompilatora JIT (Just-in-time)
Kompilator typu JIT mapuje kod wj ezyku po srednim i metadane na kod maszynowy "w locie”.  Dzigki
temu kod posredni CLI moze by¢ uruchomiony w dowolnym srodowisku posiadajgcym implementacje CLI
(CLR jest implementacjg stworzong przez firme Microsoft)
Kompilator JIT jest uruchamiany w momencie wywotywania po raz pierwszy metody i ttumaczy jg na kod
maszynowy. Dokonuje si¢ wtedy weryfikacji kodu: czy typy danych sg bezpieczne i operacje wykonywane sg
legalnie (nie kazdy program podlega weryfikacji). Kiedy metoda jest wywotana ponownie, jest natychmiast
wykonywana w kodzie maszynowym. Oznacza to, ze weryfikowane i kompilowane s g tylko te metody,
ktore s g wywotywane.
Program jest kompilowany w trakcie pierwszego wykonywania lub podczas instalacji oprogramowania (mozna
go uruchomic¢ po raz kolejny bez potrzeby kompilaciji).
Podczas dziatania programu po kompilacji do kodu ma szynowego uruchamiane s g nastepujace ustugi
zarzgdzajgce wykonaniem skompilowanego programu:

— Usuwanie nieuzytkbw w pamieci,

— Zarzgdzanie bezpieczenstwem - w CLR bezpieczerstwo jest oparte na uprawnieniach kodu (Code Access Security

— CAS) oraz na rolach (Role-Based Security — RBS).

— Polgczenie z kodem niezarzgdzanym

— Debugowanie,

— Wspieranie procesu ustalania wersji programu..

— Przygotowanie programu do uruchomienia
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Zdarzenia
e Klawiatura
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Obstuga zdarzeé algorytmy,
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Trzy sposoby tworzenia programu (1)

 Korzystanie z APl Windows jako
podstawowego Interfejsu systemu
operacyjnego Windows do komunikacii
miedzy systemem operacyjnym | aplikacjg

» Korzystanie z biblioteki Microsoft
~oundation Classes (MFC), ktora zawiera
Klasy C++ obejmujgce APl Windows

e Korzystanie z Windows Forms — sposob
tworzenia aplikacji oparty na formularzach,
ktdra jest uruchamiana w srodowisku CLR



Charakterystyka trzech pode] s¢€ (2)

e Windows API - Nalezy napisac¢ caty kod dla
wszystkich elementow GUI (pracochionny)

e MFC - korzystanie z gotowych kontrolek GUI,
korzystajac z metody wizualhego programowania.
Nalezy jednak napisac¢ sporo kodu do obstugi
interakcji z uzytkownikiem. Umozliwia to duzg
kontrole nad tworzonym GUI, wiekszg niz w
Windows Forms. Program dziata natywnie na PC,
wiec nieznacznie ma lepszg wydajnosé

e Windows Forms - tworzenie GUI budujac projekt
metodg ,,przeciagnij i upusé¢” bez koniecznosci
pisania duzej ilosci kodu. Jest to najszybszy |
najprostszy sposob budowania aplikacji, ktora dziata
w srodowisku CLR, ktdre pogarsza nieznacznie
wydajnosc.



Style interfejsow graficznych
programow Windows (1)

Trzy style

1.Interfejs typu jednodokumentowy SDI
(the single-document interface)

2.Interfejs typu wielodokumentowy MDI
(the multiple-document interface)

3.Interfejs typu ,Explorer-style”

10



Word Pad— widok jednodokumentowego
interfejsu programu  SDI (2)

Mozna otworzy¢ tylko jeden dokument - jesli jest otwarty jeden dokument, nie
mozna otworzy¢ drugiego okna

File Edit “iew Insert Formatk Help
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For Help, press F1 | UM




Microsoft Excel - widok wielodokumentowego
interfejsu programu MDI (3)

W programie mozna jednoczesnie wiele okien

-4 Microsoft Excel

JEiIe Edit Wiew Insert Formak Tools Data ‘Window Help
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Windows Explorer - widok interfejsu programu typu
.explorer-style” (4)

Pojedyncze okno zawierajgce dwa panele - w lewym panelu zawierajgce

zazwyczaj drzewo lub hierarchiczny widok, w prawym panelu wyswietla

zawartos¢ obszaru zaznaczonego w lewym panelu. Stuzy do wyboru lub
nawigacji wsrod duzej liczby plikow, dokumentéw, obrazow
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|EI object(s) (Disk free space: 991 ME) |4.EIIII ME @ My Compuker i




2. Tworzenie aplikacji w Windows Forms

#% Start Page - Microsoft Visual Studio

Cirle b
LT+ F

i} ':@ﬁ@%ﬂ@vﬁ

“

Project From Existing Code...

| Web Site...
| Web Site...

Open:
Create:

Project...
Project...

File | Edit View Tools Window Community Help

[ New v |53 Project... CrrleshifteN | 1
Open ' |'@ WebSite..
Close [ ‘1 File.. Ctrl+N

Recent Projects

J

What's Mew in Visual C++

Security Best Practices for C++
Creating and Managing Visual C++...
Building a C/C++ Program

Getting Started

&« Vioual .Jl.udiO 2005

The current news channel might not be valid or your Internet connection might be unavailable. To change the news channel, on
the Tools menu click Options, then expand Environment and click Startup.

Visual Studio Developer News

Ho definition selected

<

How Dol..7 i
|@50Futi... 55 Class ... |E‘%Prope... Connect With the Community -
Code Definition Window P |

[» X
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New Project

Project types: Temnplates:
= Visual C++ Visual Studio installed templates
- -ATL £ ASP.NET Web Service Class Library
ZACLR Console Application CLR Empty Project
et 50L Server Project \ZA Windows Forms Application
""" MEC . @Wind ows Forms Control Library &-EEWindﬂ-ws Service
i Smart Device
- Win3? My Templates

__ Other Languages -4 Search Online Templates..,

- Other Project Types

A project for creating an XML Web Service

| Mame: <Enter_name>

]
Location: ChlUsers\kruczkiewicz\Documents\Visual Studio 2005\Projects - | Browse... |
Solution Name: <Enter_name>

Create directory for solution

oK || Cancel |




New Project —— M

Project types: Templates:
= Visual C++ Visual Studio installed templates
-~ ATL 82 ASP.NET Web Service Class Library
~CLR 2 CLR Console Application CLR Empty Project
- General SQL Server Project = Windows Forms Application
- MFC . 41 Windows Forms Control Library i Windows Service
- Smart Device
Win33 My Templates
&- Other Languages -4 Search Online Templates...
- Other Project Types

A project for creating an application with a Windows user interface

MName: <Enter_name:>
Location: EM\Dydakbyka'\dl\Programowanie_Visual CPLUS\Wykladl - Browse... |
Solution: | Create new Solution > | Create directory for solution
Solution Mame: =Enter_name>
oK Cancel |
e




New Project

Project types: Templates:
= Visual C++ Visual Studio installed templates
- -ATL 82 ASP.NET Web Service Class Library
-~ CLR (ZA CLR Console Application CLR Empty Project
""" General SQL Server Project (24 Windows Forms Application
""" MFC . 3 Windows Forms Control Library A Windows Service
----- Smart Device
..... Win32 My Templates

-- Other Languages
m- Other Project Types

-4 Search Online Templates..,

A project for creating an application with a Windows user interface

Mame: WFormsl
Location: E:\Dydaktyka'dl'\Programowanie_Visual CPLUS\ProjektyWForms v [ Browse..
Solution Name: WFormsl

Create directory for solution




Widok projektu CLR Windows Forms

- —— -
& Whorms1 - Microsoft Visual Studic - I . -
| T = :h. it —-'

e B~

File Edit View Project Build

- E-E e %

i 5 | 12

[ Solution "WFormsl' (1 project)
| & i
- (£ Header Files
- Forml.h
e = Forml.resX
..... |_ri] resource.h

Debug
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Data Tools Window Community Help

-0 - S| b Debug = Win32
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|n] stdafx.h

B I:_:l

[(= Resource Files
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..... (54 app.rc

[£ZF Source Files

..... ¢+ Assemblylnfo.cpp
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..... ] WFormsl.cpp

|_I ReadMe.bd
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| Code Definition Window
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Paleta kontrolek Windows Forms (1)

'-r.n WFormsl - Microsoft Visual Studic -
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e B~
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Paleta kontrolek Windows Forms (2)

WiForms1l - Micro:

File Edit Viewr Project Build Debug Crata
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WrForms1 - Microso i

File Edit VMiew Project

B Window Community Help

uild Debug Data Tools
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N . iy = ] = g i
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[ga Solution "WFormsl' (1 project) a5l Forml [= =)= = 5.
- = |k Pointer | T
= ;EE WForms1 = =
= £ Header Files o _ - /—E/’ Button E
£ 5] Forml.h g _— CheckBox SE
------ fZa Forml.resx (= = =] CheckedListBox 3
----- [h] resource.h ComboBox %
..... |£] ;tdaﬁc.r'! labell ¢ \ = ﬂ DateTimePicker g2
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= [£5F Sowurce Files % Lfﬂaf}x
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* WForms1 - Microso i

G |12 & S| | W ol

File Edit Miew Project Build
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- WFormsl.cpp’ Form1.h [Design]*| Start Page |

[ga Solution "WFormsl' (1 project)
2- 23 WFormsl
|_:_| [£ZF Header Files
Bl Forml.h
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= [EZF Resource Files

----- [#] app.ico
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= [£ZF Source Files
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w5l Forml
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Show output from: Build

buttonl SystermWindows.Forms.Buttc ~

2l =] ¥ | =

B Accessibility =
bAccessibleDescription
AccessibleMame
HAccessibleRole Default

B Appearance
BackColor |:| Control
Backgroundlmage |:| (none)
Backgroundlmagela Tile

m

@ Code Definition Window | 232 Call Brnwserl@ C}utpufl

Cursor Default

FlatAppearance
FlatStyle Standard

Font Micro=oft Sam:
ForeColor - ControlT|__|
Image |:| (none)
Imagefilign MiddleCenter
Imagelndex |:| (none)
ImagekKey |:| (none}
Imagelist I[ncmej
F-'.lghtTctLeﬂ:
R ot [=]
TE:rtA.hgn MiddleCenter
TextlmageRelation  Owerlay
UseMnemonic True
UseVisualStyleBackC: True
UseWaitCursor False

E Behawior
AllowDrop False -

Teaxt

The text associated with the control.
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* WForms1l - Micro -: ual Studic

Build

File Edit VMiew Project Debug Data Tools Window Community Help
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Output - 3 X
Show output from:  Build - | 3 | 42 5 | Sk | A

@ Code Definition Window | 232 Call Brnwserl@ C}utpufl

labell Systern.Windows.Forms.Label -
AEIEA=

B Accessibility =
bAccessibleDescription
AccessibleMame
AccessibleRole Drefault

B Appearance
BackColor |:| Control
BorderStyle Mone
Cursor Drefault =
FlatStyle Standard

Font Microsoft San:
ForeColor - ControlT
Image |:| (none)
ImageAlign MiddleCenter
Imagelndex |:| (none)
Imagekey |:| (none) —
Imagelist (none)
RightTolLeft Mo
S Fossj danc] =]
TextAlign ToplLeft
UseMnemonic True
UseWaitCursor False

E Behawior
AllowDrop False
AutoEllipsis False
ContextMenuStrip (none)
Enabled True
Tablndex 1 et

Teaxt

The text associated with the control.
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WForms1 - Micro ‘

File Edit View Project Build Debug Data Tools Window Community Help
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a5 Pierwszy program

Podaj dane
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kontrolke mozna

wybrac¢ okno Properties

Cutput

Show output from:  Build
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B Accessibility

BccessibleDescription

AcceszibleMame

HccessibleRole
B Appearance

BackColor

Backgroundlmage

BackgroundImagelayout

Cursor

Font
ForeColor
FormBorderStyle
RightToLeft
RightTolLeftLayout

Default

I:l Control

I:l (none)

Tile

Default

Microsoft Sans Serif; §,
- ControlText
Sizable

Mo

False

Pierwzy program

UseWaitCursor
E Behavior
AllowDrop
AutoValidate
ContextMenuStrip
DoubleBuffered
Enabled
ImeMode
E Data
(Application5ettings)
(DataBindings)
Tag

Falze

False
EnablePreventFocusCl
(none)

False

True

MoControl

m

I:-:u:lq||:u:|_|_ o, | 1B10)dx] ;arag ’Ejl

Build: 1 succeeded,

0 fajiled,

0 up—to—date,

0 akipped

Teat

The text associated with the control.
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% WForms1 - Microsoft Visual Studio
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Bl Behavior i TablelayoutPanel
AllowDrop = Menus & Toolbars
AutoEllipsis | R Pointer |
ContextMenuStrip [El ContextMenuStrip
Enabled |'_;-‘__ MenuStrip |
Tablndex | ChbrarChein
UseConMenuStrip
~ . Visible WVersion 2.0.0.0 from Microsoft Corporation
|%!@CIE...|PL.. |F{e... — NET Component
Output +ix (AppliciDisplays application commands and options grouped
Show output from:  Build |3 E5 | x|E ?b}'fundiunalfﬁy.
Build: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped The text associated with mdws
(24 Code Definition 'n"."induw|L}E| Call Erawserl@ Output| Crystal Reports -

B System Windows..

Programowanie_.. (& Microsoft Power,.

#% WFormsl - Micro...

{8 Pierwszy program
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% WForms1 - Microsoft Visual Studio

File Edit View Project Build Debug
@-E-sdd

O E & 5 | o il |53

Format Tools Window Community Help
- @ 5| b Debug - Win32
R Rz el el |[HE WS

Py i

4

&

L3 b R R

ElEEE

Solution Explorer - Solutio..~ 1 X

m Solution "WFormsl' (1 project]
EI @ WForms1
5 5 Header Files
- [E] Forml.h
(4 FormlresX
- [n] resourceh
E] stdafi.h
- [ Resource Files
@ app.ico
I% app.rc
& [ Source Files
. €] Assemblylnfo.cpp
.. ] stdafx.cpp
. &} WFormsl.cpp
- || ReadMe.bd

_/Wanmi.cEBJ’ Form1Lh [Design]*| Start Page |

Properties
menuStripl System.Windows.Forms.MenuStrip

A EIEAE

Info

View Code

Embed in ToolStripContainer

Insert Standard tems

Edit ltems...
Cut

Copy
Paste
Delete

| B Properties

|@Sol... |IECIE... [ZPr... |HRe..

Output
Show output from:  Build

|| I
Il

Bl Accessibility
AccessibleDescription

AccessibleMame

{73 Code Definition Window |22 Call Erawserl@ Output|

AccessibleRole Default

£l Appearance
BackColor El Control
Backgroundlmage El (none)
Backgroundlmagelayout Tile =

Font Segoe UL 9pt
GripStyle Hidden

ImageSealingSize 16,16
RenderMaode ManagerRenderMode
RightTolLeft No
Text menuStripl
TextDirection Haorizontal
UseWaitCursor False

Bl Behavior
AllowDrop False
AllowlternReorder False
AllowMerge True
ContextMenuStrip {none)
Enabled True
ImeMode NoControl
MdiWindowListltem (none)
ShowltemToolTips False
Tablndex 3
TabStop False

Text

The text associated with the control.
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WForms1 - Micro ‘

File Edit View Project Build

P | 2 o4& S| o ol | B

uﬂ EERAT-2" - NI JRC= RE I B

Debug Data Format Tools
- = =L | B Debug
3l 55 4 | eoe 30r 00 O |

= Win32

- w51 ef | [H [F] | T | ==

Window Community Help

- | B

=]

Ealmmn Explorer - Solutio... » I X

=2 e B8

< WFormsl CEBJ’ Form1lh [[}esgn]*]

Properties

menuStripl Systermn.Windows.Forms.MenuStrip

- 0 X

i
L
m
=
m Solution "WFormsl' {1 project) ; 4l r = i
=- (53 WForms1 File Edit Tools = 5
= £ Header Files = AccEﬁ_lhllrtr N ~le
- Eorrmlih e Access-tble[}ﬁcrrptlon ;:;
E Za Forml.resX AccessibleMame £
_____ [n] resource.h BAccessibleRole Drefault E
..... |£] ctdafch Podai dane E Appearance E
N & [ Resource Files BackColor I:l Control
| I S @ app.ico Backgroundlmage I:l (none)
- 4 app.rc BackgroundImagelayout Tile =
= [ Source Files Font Segoe UL 9pt
----- €] Assemblylnfo.cpp GripStyle Hidden
----- 'Ej stdafi.cpp ImageScalingSize 16: 16
: e, ¢ WFormsl.cpp RenderMode ManagerRenderMode
""" i ReadMe.bad RightTolLeft No
Text menuStripl
TextDirection Horizontal ==
UseWaitCursor Falze
K E Behavior
| AllowDrop False
AllowlternReorder Falze
AllowMerge True
) T | ContextMenuStrip (none)
i - Enabled True
L] E e ImeM?de . MoControl
E M diWindowListitern (none)
= ShowltemToolTips False
S Sol... [} Cla... [@Pr... [Re.. e 3 &
Cutput - I TabStop False =
' Show output from:  Build | & | 42 5 | Sk | & Text
Build: 1 succeeded, 0 failed, 0 up—to—-date, 0 skipped The text associated with the control.
! & Code Definition Window |23 Call Ernwserl@ 'Dutpl..rtJ
L EEe 1-H
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% WForms1 - Microsoft Visual Studio

File Edit View Project

BufldlDebug Data Tools Window Community Help

Build failed

B Programowanie V..

. E Microsoft PowerPor..

#2 WFarmsl - Microsa...

Pl

H-E-sdd| s Build Solution 7 Jebug - Win32 - | | B B
o | B & 3|5 % 4 Rebuild Solution  Ctrl+Alt+F7 ‘L “'.r'l %‘Z &t | W B2 B
Solution Explorer - Solufionw | Clean Solution ol GiartPage) + x | [Properties ~EX|
é,j ‘lﬁl Build WFormsl | . Form1 System.Windows.Forms.Form - &
m Solution "WFormsl' (1 pro| Rebuild WFarmsl == =] 4| s g é
=8 ICEE Wrorms1 Clean WFormsl :
I_:_| (&5 Header Files : B ERD L o g
& ] Formlh Project D”_lll’__ @ AccessibleDescription L5
5 FormlresX Batch Build... AccessibleNarne %
- [n] resourceh Configuration Manager... AccessibleRole Default %
- 1] stdafich & Comle ChinET B Appearance 2
B £ Resource Files < Nl S BackColor El Control | i
. [} app.ico Backgroundimage El (none) =
- (G app.rc Backgroundlmagelayout Tile
B (& Source Files Cursor Default
‘.:_'J Assemblylnfo.cpp Font Microsoft Sans Senif: §,
Cﬂ stdafx.cpp ForeColor . ControlText
& WFormsl.cpp FormBorderStyle Sizable =
""" £ ReadMetdt RightToLeft No
L RightTolLeftlayout False
Text Pierwszy program
UseWaitCursor False
& Behavior
AllowDrop False
AutoValidate EnablePreventFocusCl
ContextMenuStrip (nong)
DoubleBuffered False
Enabled True
ImeMode NoControl
B Data
= ApplicationSettings,
(ol [Tl [@pr.. [Bre. ED:’ZBindings] >
Tag -
Show output from:  Build | § | & =|E ek
The text associated with the contral.
{73 Code Definition Window |22 Call ErowserIE] Ou‘tput|
Lnl Coll Chl INS
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% WForms1 - Microsoft Visual Studio

File Edit View Project Build | Debug | Data Tools Window Community Help
‘G-iE-FH @B Windows > | win32 - k- E- B Tl
L R A S R b Start Debugging F5 EIE =R

= | 4 | g | [ 4R EH| =g

Solution Explorer - Solutio. v 1 % ||| Start Without Debugging  Ctl+F5 |

Attach to Process..,

=EE 5

Properties

1 X

Form1 System Windows.Forms.Form

o
75]
m Solution "WFormsl' (1 project) Exceptions... Ctri+Alt+E 3| 1= é
=R ISEEWF"WSI . 5= Steplnto FL1 B Accessibility = ‘Ei
ng a;;rr:ll: [;E Step Over F10 AccessibleDescription I ,5'_
5 FormlresX Toggle Brezkpoint Eg AccessibleName %
- [n] resourceh New Breakpoint ’ AccessibleRole Default %
Iﬂ stdafich @ Delete All Breaknointe  CtrleShift-F9 2 Appeamnce E_
B £ Resource Files i A BackColor El Control |
. [} app.ico Backgroundimage El (none) =
- (G app.rc Backgroundlmagelayout Tile
B (& Source Files Cursor Default
‘.:_'J Assemblylnfo.cpp Font Microsoft Sans Senif: §,
Cﬂ stdafx.cpp ForeColor . ControlText
& WFormsl.cpp FormBorderStyle Sizable =
""" £ ReadMetdt RightToLeft No
= L RightTolLeftlayout False
Text Pierwszy program
UseWaitCursor False
& Behavior
AllowDrop False
AutoValidate EnablePreventFocusCl
ContextMenuStrip (nong)
DoubleBuffered False
Enabled True
ImeMode NoControl
B Data
Rsol.. [ Cla..[ZPr.. [Bhe. E;:;:"E;:::’n”;‘;m”gﬂ
- Tag -
Show output from: Build | 5@ B | x| F Text
2 || The text associated with the contral,
{73 Code Definition Window |22 Call ErowserIE] Ou‘tput|
Ln7 Coll Chl INS
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% WForms1 - Microsoft Visual Studio

File Edit View Project Build Debug Data Format Tools Window Community Help
F-E-Sd@ $RE[ -0 E-5 ) Debug - Win2 - L3 b R R
s Tad| DBt n| e RIEIE

Solution Explorer - Solutio..~ 1 X
&
m Solution 'WFormsl' (1 project)
E| Eﬂ WrForms1
I_:_| (&5 Header Files
= EE] Forml.h
(4 FormlresX
- [n] resourceh
. ] stdafch
g [ Resource Files
.. |#f] app.ico
. (54 appure
& [ Source Files
. €] Assemblylnfo.cpp
. €] stdafx.cpp
. &} WFormsl.cpp
- || ReadMe.bt

|@Sol... |IECIE... [ZPr... |HRe..

_/Wanmi.cEBJ’ Form1Lh [Design]*| Start Page |

-

5 il Pierwszy program

File Edit Tools Help [ TypeHere

Bl

Info

Podaj dane

Uruchomiony
program typu
Windows Forms

~

menuStripl

# Pierwszy program

File | Edit Tools
[0 MNew Ctrl+N
& Open Crl+0
[@ Save Crl+s

Save As
& Print  Ctrl+P
L-l Print Preview
Exit

Help

)

Output

Show output from:  Build

- %|&

-r.: G ! :

Build: 1 succeeded, 0 failed, 0 up-to-date, 0 skipped

{73 Code Definition Window |22 Call ErawserIE] Output |

Properties 1 X
menuStripl System.Windows.Forms.MenuStrip -
N EEAlE
Bl Accessibility =
AccessibleDescription
AccessibleName
AccessibleRole Default
£l Appearance
BackColor El Control
Backgroundlmage El (none)
Backgroundlmagelayout Tile =
Font Segoe UL 9pt
GripStyle Hidden
ImageSealingSize 16,16
RenderMaode ManagerRenderMode
RightTolLeft No
Text menuStripl
TextDirection Horizontal |
UseWaitCursor False
Bl Behavior
AllowDrop False
AllowltemReorder False
AllowMerge True
ContextMenuStrip {none)
Enabled True
ImeMode NoControl
MdiWindowListltem (none)
ShowltemToolTips False
Tablndex 3
TabStop False -
Text

The text associated with the control.

I)-(EICHUUJ_ %IJE\JU“:IX] lanaag %l

B System Windows..

U Programowanie_... L & Microsoft Power,, .

% Wrormsl - Micro., M Pierwszy pragram
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Podsumowanie: Czynno sci podczas
tworzenia aplikacii

W trybie Form Design stosowanie metody
,przeciaggnij 1 upusc” — przecigganie
komponentdw z okna Toolbox (generowanie
automatyczne kodu)

W trybie Form Design modyfikowanie
witasciwosci komponentow w oknie Properties
(generowanie automatyczne kodu)

e Uzupetnianie reczne kodu w plikach zrodtowych
aplikacji dotyczgcych obstugi zdarzen
komponentdw oraz modyfikowanie klas
utworzonych automatycznie w projekcie
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File Edit View Project Build Debug Data

Tools Window Community Help

G- | %GR 9 F-5E | b Debug - é'
ARk EFF Z2 03 0049
Solution Explorer - Solutio.. » I X -~ Form1.h} WFormsl.cpp | Forml.h [Design] | Start Page | > X |/
|5 g ¥ -
| éﬁ %WFc&rmsl'.:Forml - GV buﬁunl_C[ick{System::iject-‘vll %‘
[ Solution 'WFormsl' (1 project) O fpragma once o
=- =4 WForms1 =
= [ Header Files - 4 2
B Forml.h O name=space WForms1l { %’
:l ----- \n] resource.h T
..... |_ﬁj stdaf.h using namespace System; g_
5 £ Resource Files using namespace System: :ComponentModel: E
_____ @ app.ico using namespace System: :Collections;
_____ @ app.rc using namespace System: :Windows: :Forms:
X B B Source Files using namespace System: :Data;
I| _____ .?3 Assemblylnfo.cpp u=sing namespace System: :Drawing:
..... ¢+ stdafx.
é WFer:;F].pc =) Fr/ <summary>
'R L P f /¢ Bummary for Forml
..... I_I ed B, lllrff Al
I‘ﬂﬁut,.. ||ECI3... |Pr|:|...|Fles... 1 | i " — ) ) i
|| Cutput 1 x
Show output from:  Build ~| Iy | @& B | Sx| =1
T& Code Definition Window |22 Call Browser | ] Output
& £ P
Ready Lm 420 Col 90 Ch&7 NS




Debug Data

e R = = - NIRRT I —

Tools Window Community Help

=L b Debug = Win32

T
T

ol

DR |FF Z 2 050 00 a9y
|i= ® x|| Formih*| Forml.h [Design]" | Start P ~ > |l
3. | (Global Scope) - s
_m Solut f—] public ref class Forml public System: (WNindows: :Forms: i Form —1 ﬁ-.
o E3P ¢ 1
EI = public: E
i = = Forml (vaid) x_
' InitializeComponent () g_
& B © ’/ g
AATODD: Add the constructor code here |
— LL
| = i 5
. praotected:
I‘ = S <summarys
i A4 Clean up any resources being used.
| ; - S50 =S Esummarys
""" |— = ~Forml ()
i
if (components)
i
delete components;
}
- ¥
private:
| = S5 <summarys
FAF RBequired designer wvariakble.
o o L0 </ zummary>
@ %|E ; Syvastem: :Cump::?entHndel: rContainer Tocomponentcs; : i
opiShitput: -3 x
Show output from:  Build o s I R N — S |
& Code Definition Window |22 Call Browser l@ D:.rtpu‘t]
Ready Lm 74 Coll Chl IMNS




Pocz atkowa zawarto $€ pliku — przed wstawieniem komponentow

File Edit Wiew Project Build Debug Data Tools Window Community Help

- E-F E @ X R®| 90 E 5] b Debug - WinR2 - | ot “
Ao |[FF|IZE FI3 a3 865
¥~ ™% ||  Forml.h*| Forml.h [Design]” | Start P. ~ > |
‘= 2 | (Global Scope) - - || &
I ] -
m Solut é]#pragma region Windows Form Designer generated code — i
= @P JdY <summarys i -é_
- S5 Regquired method for Designer support — do not modify E
- LSS the contents of this method with the code sditor. ’;g
AA4 </ summarys i
vaid InitializeComponent (vaid) E_
[
this->»>SuspendLayout () Wl
L4
& B /4 Forml
T
this—->»AuntoScaleDimensions = System: 'Drawing: :SizeF (&6, 13}
this—-»huntoScaleMode = System: :Windows: :Forms: :AutoScaleMode: : Font;
this->ClientSize = System: :Drawing::Size (28B4, 2Z64):
""" |— this->Name = L"Formil™;
this—>Text = L"Formi™;
this->Load += gcnew System: :EventHandler (this, &Forml::Forml Load):
this—-»ResumeLayout (Fals=se)
}
- #pragma endregion
= private: System: :Volid Forml Load(System: :Chject™ sender, System: iEventirgs™ e}y {
| - 1
— -
4 [ * g -

Output -~ 0 x

Show output from:  Build - 1 | 82 | = &

T Code Definition Window |22 Call Browser IE DutputJ |
[
Ready :




Gtowny plik

r—

@ WForms1 - Microsoft Vi
i MR

u

Eile Edit View Project Build Debug Data Tools Window Community Help
E-E-EH e % Sa@E - - FE-E | b Debug - Win32 - | g o

iz
BRbkae | EE =2 003 a8
te x| _ Form1.h) WForms1.cpp| Formlh [Design] |.mpﬁ| ~ X |[ o]
< | (Global Scope) a || =
I:; Solut g WFormsl.cpp : main project file. E—.
& @V £
. = = #include "stdafx.h" E
- #include "Formi.h™ :g
=
using namespace WForm=1; o
o
= 2 2
— [STAThreadattribute] ]
B int main{array<System: :S5tring “> Targs}
- t

S Enabling Windows XP wisual effects before any controls are created
Application: :EnableVisualStyle= () ;
Application: :SetConpatibleTextRenderingDefault (fal=e) ;

""" |— /¥ Create the main window and run it
Application: tRun (gonew Forml () )
return 07

| Show ocutput from:  Build | & | 4 5 | S| =
Code Definition Window |23 Call Browser IE [}utput]

Ready Lnl Coll Chl IMNS




4. Podstawowe cechy | ezyka C++/CLI

Klasy warto sci lub referencji nie moze zawiera¢ sktadowych bedgcych
tablicami oraz klas w natywnym C++

Nie mozna uzywac funkcji zaprzyjaznionych
Nie wolno uzywaé pol bitowych

Nie ma skltadowych typu const

W definicji konstruktora kopiujgcego

Nie mozna przestania¢ domysinego operatora przypisania w klasie
wartosci

Brakuje domyslnego operatora przypisania dla klas referencyjnych
Nie mozna przecigzac operatora gchew

Przecigzone operatory mozna realizowa¢ za pomocg metod statycznych |
zwyktych
Sktadowe typu literal — definiowanie statych wewnatrz klasy

Sktadowe typu initonly — mozna je inicjowac tylko podczas tworzenia
obiektu

Oprocz zwyktych konstruktorow (metod o nazwie klasy bez zwracanego
typu) bezparametrowych i z parametrami, ktore sg wywotywane podczas
tworzenia obiektow klas wartosci i referencyjnych istniejg konstruktory typu
static wywotywane niejawnie zawsze przed jawnym wywotaniem zwyktych
konstruktorow/ Umozliwiajg inicjowanie pol initonly podczas dziatania
programu. Pola initonly inicjowane przez przypisanie sg inicjowane pi¥ed
uruchomieniem programu podczas kompilacji programu.



Typy klas w C++/CLI

Klasy warto sci — zmienne tych klas, czyli obiekty
posiadajg wiasne dane

value struct (domysinie skladowe sg publiczne),
value class (domyslinie sktadowe sg prywatne)

Klasy referencji — zmienne tych klas sg uchwytami
do obiektow, ktorym nalezy przydziela¢ pamiec za
pomocg operatora gchew

ref struct (domysinie sktadowe sg publiczne),
ref class (domyslinie sktadowe sg prywatne)
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5. Najprostsza aplikacja - kalkulator

 Wykonanie klasy kalkulator w trybie konsolowym
- wykonanie modutu

e Testowanie kalkulatora w trybie konsolowym —
wykonanie projektu konsolowego

 Wykonanie interfejsu kalkulatora w trybie
Window Forms
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Tworzenie programu konsolowego CLR

New o TN S, $ | e
Project types: Templates:
= Visual C++ Visual Studio installed ternplates
-~ ATL 82 ASP.NET Web Service Class Library
- CLR B CLR Console Application CLR Empty Project
- General S0L Server Project i2d Windows Forms Application
~MFC . 54 Windows Forms Control Library A Windows Service
- Smart Device
L Win3? MWy Templates -
&- Other Languages Ad Search Online Templates...
- Other Project Types

A project for creating a console application

Mame: Kalkulator_ 1
Location: E\Dydaktykahdl\Programowanie WisualCPLUSWykladl Browse..
Solution: [Create new Solution = ] Create directory for solution

Solution Mame: Kalkulator 1

QK

Cancel




New Project

Project types: Templates:
= Visual C++ Visual Studio installed templates
-~ ATL 82 ASP.NET Web Service Class Library
~CLR 2 CLR Console Application CLR Empty Project
- General SQL Server Project 24 Windows Forms Application
- MFC . 41 Windows Forms Control Library A Windows Service
- Smart Device
Win33 My Templates -
&- Other Languages 2} Search Online Templates...
- Other Project Types

A project for creating an application with a Windows user interface

MName: Kalkulator 1
Location: EA\Dydakbyka'\dl\Programowanie_Visual CPLUS\Wykladl Browse...
Solution: | Create new Solution > | Create directory for solution

Solution Mame:

Kalkulator 1

oK

Cancel




& Kalkulator 1 - Microsoft Visual Studio

B £ Header Files

..... m] resource.h

..... [n] stdafu.h

[ - £ Resource Files

..... i) app.ico

..... (= app.rc

- [&F Source Files

..... l’-‘*_ﬂ Assemblylnfo.cpp
----- ':_'3 Kalkulator 1.cpp
..... ¢+ stdafi.cpp

- =] ReadMetdt

File Edit View Project Build Debug Tools Window Community Help

G-E-SH @ % ]9 FE | b Debug - Wink2 i | REER B

[ Wy f, A | EE S @& B EB R |
) ¢ || ~Kalkulator_Lcpp| Start Page | - X

B | B = [

|=t|j . . (Global Scope} Properties @

m 5olution 'Kalkulator 1' (1 project] B /f Kalkulator l.cpp : main project file.

=B z] Kalkulator 1 e Kalkulator 1 Project Properties -

$#include "=tdafx.h™

using namespace System;
Hint main{array<Svystem: :5tring "> "args}
{
Consocle: :WriteLine (L™Hello World™):
return 0O;

ﬁSolu... @CIE;... |Prop... |Resn...

(LU

Output
Show output from:  Build

- J | S | S| &

£

M [Z4 Code Definition Window [*2 Call Bruwser|@ Clut::-ut|

(Mame)

Project Dependencies

Kalkulator_1
Project File E\Dydaktyka'd1iProgramo
Root Namespace Kalkulator 1
B Policy

Policy File

[(MName)

Specifies the project name.

BN C\Windows\system32\cmd.exe

Hello Yorld
iby kontynuowac.

nacisnijg

E=aney X

n S [ |

dowolny klawi
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il

——

File Edit View Build Debug Tools Window Community Help

m Solution "Kalkulator 1' (1 project)
- =8 Kalkulator 1

= (& Header Files

E ----- |£:'] resource.h

. [n] stdafh

E| l£Z Resource Files

. [ appiico

E = app.rc

E| l&& Source Files

: ----- ﬂﬂ Assemblylnfo.cpp

----- % Kalkulator_ 1.cpp
. . & stdafucpp
.. || ReadMe.tut

- H @ A RBR| -0 &5 | b Debug - e
AaLe |fEZ2 0Pf3 838 Rp

‘Solution Explorer - Solutio.. » & X || - Start Page |’ % kulator_l.cpp* - X
= (Global 5cope) + =% main(cli:array<System::String - - :

r@s.ur... ECIE... |F_=| Pro... | Res...

<Search>

4

B // Kalkulator l.cpp : main project file.
I #include "stdafx.h"™

using namespace System;

“lpublic ref class TEalkulatorl
{
private:
double argl, argd, wynik:;
wchar © operacjas
int poprawna;

literal char plus = "+';
literal char minus = "'-';
literal char mnoz = "*1;
literal char dziel = '/';

.

[ 3

-3 E "=

= | E -

Right-click on a symbol in the editor to create a new call gragh.

Ready

L. s ___________1 —




File Edit View Project Builld Debug Data Tools Window Community Help

H;ﬂ Rar-a- N- 8 ﬂlq'ﬁ__.,ll']v"l-v_';ﬂfﬁ*ﬂebug - Win32 - | % ﬁ:!l
BRI EEZ2|0FP3 03850

sﬂ’llﬁmﬂﬁq}hﬁ Solu..» B X “Start P resource.h | Kalkulator_1.cpp - X

2 & B

(e Solution 'Kalkulator 1' {1 proje
- 23 Kalkulator_1
= (£ Header Files
o |h] resource.h
|h] stdafx.h
|___| Iﬁ Resource Files
#] app.ico
B i

(Global Scope)

+  “Wmain(clizarray<System:String 41> * -

=

public:

TEalkulatorl

(double a,double b, wchar t c):

argl (a) ,argZ (b) , operacja{c)

TKalkulatorl (): argl(l),arg2(l)},operacija('+") {}H

vold setargl (double a )
double getargl()

i

i}

argl = a ;}
return argl; }

" = E? Source Files :
i g ':“._] AssemblyInfo.cpp void setargl2 (double b ) i arg2 = b :}
.. &4 Kalkulator 1.cpp double getargd() i return arg2; }
...... l'.E:ﬂ stda-ﬁ{cpp § !
vold setoper (wchar ©t o ) i operacija = o &}
...... |_| ReadMe.bd | —_ -_ E
ll =] wchar t getoper|(} { return operacija; }
| Ik
4 ) : F double getwynik() i return wynik; } s
&lso... B Cl... [ZPr.. [FRe.. |« [0 1 :
Wl Show output from:  Build - | & | 45l B | S| =
N EECall EruwserlE Cutput |
| Rebuild All succeeded Ln 69 Col 52 Ch 49 INS




e —
‘W Kalkulator 1 - Microsoft Visual Studio
kit i ok . i N -y = I~ -

File Edit View Project Build Debug Data Tools Window Community Help

EELLIRE- N '|d—
Solution Explorer - Kalkula... v & X eh | stdafch . v X
- 1
2| D E 2] %Tﬁatkmatml v | “wyniki] .
m Solution 'Kalkulator 1' (1 project)| | 15 int| wyniki () = ||
' u:ﬁ Kalkulator_1 { poprawna = 1; i
EI E‘Header Files awitch (operacja)
----- @ resource.h { caszse plus : wynik = argl + argd; break;
_ b u stdaf.h case minus : wynik = argl - arg?; break;
E Er Resource Files case mnor : wynik = argl * arg2; break;
,,,,, @ app.ico case dziel : arg2'=0 ? wynik=argl/arg? : poprawna=3; break;
: " @ app.rc default: poprawna = 2;
E E‘ Source Files :
£ L:,] Assemblylnfo.cpp return poprawna;
£ I'T‘_*]I{atkutaturlcpp e i . . A
______ ‘EE stdabx.cpp = St?lng"‘ infao()
..... |_| ReadMe bt e Hograsmas=iy )
return getargl{}+L"™ "+getoper{)}+L" "+getargl{)}+L"™ = "+getwynikl);
glse if (poprawna=—:2)
return L"Cperacja "+getoper{)+L"™ jest niepoprawna.®:
else
return LT"Argqument 2 rowny "+getarg?()+L" dzielenie przez zero.";
= of
4| i | » ] =
ol Sol... |@C|a...|Pru...|E‘.es... 1 | Ll |
Ready Ln 33 Colb Chb INS i)




#include "stdafx.h,, /[ Kalkulator_1.cpp : main project file.
using namespace System;

public ref class TKalkulatorl .
{ private: Kla_lsa typu ref — Jej
double argl, arg2, wynik; : obiekty moga byc
wchar t operacja; «———| 2-Pajtowy typ dostepne tylko za
Nt poprawna: znakowy, ktory pomocg referencji
literal char plus = '+ W operacjach
jiteral char minus = -, | arytmetycznych | | konstruktory -
literal char mnoz = "*"; nie zachowuje | | przecigzone z listg
literal char dziel = /" sig Jak int argumentow
public:
TKalkulatorl (double a,double b, wchar t c): argl(a), arg2(b), operacja(c) {}}4
TKalkulatorl () : arg1(1),arg2(1),operacja('+") {}

void setargl (double a ) { argl=a_;}
double getargl() { return argl;}

void setarg2 (double b ) { arg2=Db_;}
double getarg2() { return arg2;}

void setoper (wchar t ¢ ){ operacja=c_;}
wchar_t getoper() { return operacja; }

45
double getwynik() { return wynik; }



Int wyniki()
{ poprawna =1,

switch (operacja)

{ case plus : wynik = argl + arg2; break;
case minus : wynik = argl - arg2; break;
case mnoz : wynik = argl * arg2; break;
case dziel : arg2!=0 ? wynik=argl/arg2 : poprawna=3; break ;
default : poprawna = 2;

}

return poprawna; :
] Modyfikator L oznacza, ze

lancuchy sktadajg sie z
String” info() / dwubajtowych znakow
{ if (poprawna==1)

return getargl()+L" "+getoper()+L" "+getarg2()+L" = "+getwynik();
else if (poprawna==2)
return L"Operacja "+getoper()+L" jest niepoprawna.";

else
return L"Argument 2 rowny "+getarg2()+L" dzielenie przez zero.";



{

}

Int main (array <System::String "V

TKalkulatorl” kalkulatorl = gcnew TKalkulator1(3,0,'/");
kalkulatorl->wyniki();
Console::WriteLine(kalkulatorl->info());

TKalkulatorl” kalkulator2 = gcnew TKalkulator1(3,4,'");
kalkulator2->wyniki();
Console::WriteLine(kalkulator2->info());

TKalkulatorl” kalkulator3 = gcnew TKalkulatorl(3,4,'K");
kalkulator3->wyniki();
Console::WriteLine(kalkulator3->info());

TKalkulatorl” kalkulator4 = gcnew TKalkulatorl();

Klasa typu ref
— jej obiekty
moga byc¢
tylko dostepne
za pomocg
referencji.
Obiekt
wskazywany
przez
referencje
powstaje po
przydzieleniu
pamieci za
pomoca
operatora
gchew

kalkulator4->wyniki();
Console::WriteLine(kalkulator4->info());
return O;

a7




=& =

m Solution 'Kalkulator_1' (1 project)

- 5 Kalkulator_1

=~ (£ Header Files
m resource.h
|n] stdafi.h
[£F Resource Files
|#f] app.ico
..... f app.rc

=l [£F Source Files

l‘_-::j Kalkulator_1.cp
€] stdafx.cpp
----- | ReadMe.bd

&+ Assemblylnfo.cpp

(Global Scope)

-

@D Elk_u!atc:r-_?[ - Mic 1513 s
= S PP
File Edit View Project Build Debug Data Tools Window Community Help
F-iE-F e @ % E 9 - @5 b Debug - Wind2 - | o =
%R e |[EE (2@ % B BRy
Solution Explorer - Solutio... » I 3 || - Start Page | resource.h | stdafi.h ' Kalkulator_1.cpp| -

‘% main(cli:array =< System::String 1> # args ~

Hint main{array<System: :String

> Targs)

TEalkunlatorl”™ kalkulataorl
kalkulatorl->wyniki()
Con=zole: :Writeline(kalkulatorl->infao(}})

TEalkulatorl”™ kalkulator?Z
kFalkulatorZ—->wyniki{}
Console: :WritelLine (kalkulatorZ->info{)}} -

TEalkunlatorl”®™ kalkulataor3
kalkulator3->wyniki ()}
Conscle: :WriteLine {kalkulator3->info{)}} ;

TEalkulatorl”™ kalkulator4d
kalkunlatord—->wyniki ()}
Con=zole: :WritelLine (kalkulatord4—->info())
retuarn O;

gonew TEalkulatorl () :

NN NN\, T

—_—

Fir |

gonew THalmlatorl (3,0, "'S"):

genew TEalkulatorl (3,4, "/"):

gocnew TEalkulatorl (3,4, "'"k'):

@.5_“';1%'5' Prn//f R% ‘

1

2
3
4

: é o CAWindows\system32.cmd.exe

1 5 = = = = = |

T T OWNDN




6. Tworzenie projektu do tworzenia definicji klasy W
- pliku nagtowkowym i pliku dll

N W FitdoLL

Project types: Templates:
=i- Visual C++ Visual Studic installed ternplates
~ATL & ASP.NET Web Service 'E Class Library
- CLR SHCLR Console Application CEICLR Empty Project
el m S0L Server Project =d Windows Forms Application
MPe _ 2 Windows Forms Control Library T Windows Service
- smart Device

Wina? _M}r Templates

|- Other Languages i Search Online Templates...

#- Other Project Types

(|

A project for creating classes to use in other applications

i Mame: TEalkulator
Location: IE.:KIfJ}ruziah:t_*,.-'k.a"u:.lll‘-;P-rngramn:rwanie_.'u‘;izua.lllflf’.LU S‘QWE,.-'F:.Iau:I.l - Browse...
Solution: Create new Solution "] [¥] Create directory for solution

I Solution Mame: TEalkulator

D J | Cancel

e Y ——



' Talkulator -

File

el - G- WA & -

b A | 3E E |

m Solution 'TKalkulator' {1 proje
T lkoiator
i EI \.¥ Header Files
E ..... @ resource.h
. |n] Stdafich
- [n] TKalkulatorh
|__—_| |.¥ Resource Files
..... @ app.ico
]| = 3 app.rc
=- [ Source Files
----- __*] Assemblylnfo.cpp
.. €] Stdafx.cpp
: A0 l’f_ﬁ TKalkulator.cpp
I_| ReadMe b

< | It |

Edit  Miew Project Buwild Debug Data

Tools  Window Community Help
3 B | 0 - ™ - S5 Debug - Win32 - | [ ﬁ:
C PP ERERR
x'iﬂalhﬂatﬂr.h|.i_5tal:l]}ﬁ=| - X
(Global Scope) L - I
= // TEalkulator.h

¥pragma once

using namespace System;

E namespace TERalkulator 1

= public ref class Classl
i

Jf TODO: Add your methods for this class here.
- i

S So... [ m...i% Pr... | Re...

Show cutput from:  Build

23 Call Browser |MJ

Creating project 'TKalkulator'.., project creation successful.




Utworzenie modutu

WP TKalkulator - Microes _ e
File Edit View Project Build Debug Data Toeols Window Community Help
S H e & RBR(9-™ -85 | b Debu - Win32 - S
BRk | fFf =2 0P8 a5385R,

Solution Explorer - TKal.. » & 3 | . TKalkulator.h* t. Stanﬁ_ﬁfi -~ X
- :" -.' 1
élj %TKa}kuIatDn:TKatkuFatml i) b i
m Solution 'TKalkulater' (1 proje | Declaracions | Il
2 :E;E TKalkulator £l namespace TEalkulator { =
" = [LF Header Files
----- @ rescurce.h Epublic ref class TEalkulatorl =
----- \h] Stdafxh i
..... \h] TKalkulator.h S/ TODD: Add your methads for this class here. =
=~ L& Resource Files private:
_____ @ app.ico double argl, argd, wynik;
| 4 app.rc wchar € operacja;
=1 l&F Source Files iI_m L e e i
_____ é‘jhssemblﬁnfﬂ.cpp literal char pluas = L
literal char minus = '—'7
----- ¢4 Stdaf.cpp _
" ..... .::5 TKalkulator.c liceral char mnoz = "#';
: H A =R literal char dziel = '/';
= headhietd public:
= TKalkulatorl (double a,doukle b, wchar T c):
< | L1 | F E argl (a) ,arg? (b) ,operacia{c) {3 o

CdSo.. [FRClL. [ZPr. [@Re.. | 4| m b
Output v 1 X

| Show output from:  Build | L =l B | = | [

= Call Browser |E Cutput |
Ready Ln 56 Coll Chl IS




e ——

L7 TKalkulator -

Eile Edit Wisww Project Build Debug Crata Tools Windows Community
Help
f@v@v&f-nﬁ % Ha @89 - - -5 | b Debug - £
' A | EE = TE = : 3 = T3 481 5 a8 B
e, B S| =E = | _ e S &
Eaiutmn Explorer - TKal.. » & X ||  TKalkulator.cpp | TKalkulator.h
= [ w= | BE ({Global Scope) - -
Cod Selution 'TKalkulater' (1 pro= =l // This is the main DLL file. _I1
El @ THalkulator : '
. =i . Header Files #include "sctdafx.h™
----- |h] rescurce.h
..... |E| Stolafh #include "TEalkulator.h™

..... n] TKalkulator.h -
=}~ =¥ Resource Files

m
l

..... #f] app.ico
| A app.rc
= SF Source Files
' ..... C+¥] AssembliyInfo.c)

..... ¢+ Stdafx.cpp
----- c+4] TKalkulator.cpp

..... i~ | FeadMe.txt -
| AT | k

-

| so.. [FEcL. [EPr. [@Re. | <« Fir b
QOutput - L
Show cutput from: Build |l 1 = | S| 1=

= Call EruwserllE Ch;_ttp-utl

Ready Ln 37 Col b Chio

— — -




7. Tworzenie programu korzystaj gcego z klasy zdefiniowane]

w pliku nagtowkowym

I T b B b ERER | T - - @5 | b Debug » winse - - | S T B 0 Bl - &
D Solution 'Kalkulator_2' (1 project) _:'l.r M'c'?sah‘ =
o Visual Studio 2005
1 Mew ftem.. ; ! e e P ———
| ] Bisting tem.. Visual Studio Developer News
[y MNew Filter The current news channel might not be valid or your Internet connection might be unavailable. To change the news channel, on
. the Tools menu click Options, then expand Environment and click Startup.
#%  Class... Properties @
= B s B
B Lj ci%u;\c | Reiwise Tie| Besadice, Header Files Filter Properties -
s
- Rename = .
& ko Sl ERE
i Properties Wykladl_2
e s i 4 B Advanced
- || ReadMebd .
Open: Project.. | Web Site... L Flles s =
Create: Project.. |Web Site... SCL Frles True
y B General
(Mame) Header Files
Getting Started Filter h:hpp;hiochm;inkincxsd
Whiat's New in Wisual Gt Unique Identifier  {93995330-89BD-4b04-83
Security Best Practices for C++
Creating and Managing Visual C++...
Building a C/C++ Program
How Del..?
Connect With the Community
(Name) |4
L Y Specifies the name of the filter.
Visual Studio Headlines L ')
& 5ok, [FCla... [ Prow. [BRes.. =
Output - Ix
Show output from:  Build pat i RN SN

Ei:s'l_&-mér_nwser [=] Output |

. B Systerm Windows 29 Kalk vlicro.. WPOCPLUSL WPOCPLUSI T ykladIWF



Dodawanie istniej gcego pliku nagtowkowego

Ir Look in: | 1 TEalkulator | @ ~A| 0 X i 3~ Tools~ I
MNazwa Data mody.. Typ Rozmiar Tagi
ﬂ J Debug
Desktop —rapp
| ﬂ]ﬁnssemblﬂnfu ,
\ I_fﬂ FEsOUrCe
[ 8 Stdafx
| 4 ;
My Projects Lff] Stdafx
i]TI-ia[kulatDr
o || Gl .
' Lkl
. ;
I My Computer
|
File narme: - i Add
Files of type: | Visual C++ Files .| | Cancel
' £




Napisanie kodu programu testuj

acego klas e zdefiniowana w pliku nagtowkowym

Solution Explorer - Kalkulat.., » I X Start Page ' Kalkulator_2.cpp -
b= |2 | = (Global Scope) - -
.:: Selution 'Kalkulator_2' (1 project] B /f/ Halkulator 2.cpp main project. file. —1
=1 Kalkulator_2 =
=l LZF Header Files $include "stdafz.h"
L |h] resource.h $include "TEalkulator.h"
...... i] stdafah using namespace System:
ﬂ TEalkulator.h |1:.31:1|:_: namespace THRalkulator:
= L& Resource Files & A
i _r‘l app.ico B int main{array<System: :5String "> Targs) =
----- i app.re :
TF . | = - A . | = o e = T . | = i B ] =
<. [ Souce Files _:{aJ.]-:Jlatcui.J. ]-:EJ-.]-:.:'.I.latEu.J. gecnew TEalkulatoxrl (3,0, -
& Cﬁl Assemblylnfo.cpp kFalkulatorl->wyniki ()
Console: tWriteline{kallklulatorl—>infao()):
- &4 Kalkulator_2.cpp
----- C+] stdafu.c
R_=] dM PP TEREalkulatoril®™ kalkulator? = gcnew TEalkulatorl(3,4,'/'):
= el kalkulatorZz—-rwyniki () ;
Consoale: :WriteLine (kalkulatorZ2->infa() ) ;
THalkulatorl”™ kalkulator3 = gcnew TEalkulatorl (3,4, 'k"):
kalkulator3i->wyniki() :
Console: tWriteline{kallklunlator3—>infao()):
TEalkulatorl”®™ kalkulator4 gcnew THRalkulatorl () »
kalkulatord—->wyniki() ;
Conscale: :WriteLine (kalkulatord4->infaol) ) ;
return O;
1 -
- Hi : =] (| ]
& Sol... [ Cla... |G Pro... |[@Res... | ¢ Bl C\Windows\system32cmd.exe
] = 5 = = = = =
Clutpurt 4 7 - - - it
Show Dut::lutfrn:nm Build e = e P
1 I i
TECall Browser| _‘Il:lutput nk - — -
Ready 4 Ll [

([ g [ e [ |




8. Interfe|s graficzny aplikacji - obstuga zdarze n

% Kalkulator_3 - Microsoft Visual Studio

File Edit View Project Build Debug Data Tools Window Community Help

Gl B e W e | 3 D & ek |[D L | E | =
5 = b -
%|| ~FormLh [Design] | Start Page | - X
& ; .
l.: Solution 'Kalkulator_3' (1 project) s Forml EI@
2~ 24 Kalkulator_3
c o [ __
’—Add 4 | =] New lem.. Toolbox @
| & cut (2] Existing Item... S =
5y Copy O Mew Filter k Pointer F
Th Paste #  Class.. E BackgroundWorker g
X Remove %g Resource. {24 BindingNavigator L
Rename BindingSource
Button
‘-:j Properties CheckBox
"‘-:'j Kalkulator_3.cpp B85 CheckedListBox
- € stdaf.cpp [%] ColorDialog
""" E Teadinit =8 ComboBox
5 [&] ContextMenuStrip
(i DataGridView
[2%] DataSet
B DateTimePicker
E DirectoryEntry
@ DirectorySearcher
[ 3 DomainUpDown
& ErrorProvider
E EventLog e
|E'a5crl... E Cla... |[@ Pro... | (@ Res...
Output _—
Show output from: Build < @A sF
S8Call rowser| ] Output
Read

L n Kalkulator_2 : 25 Kalkulator 3 - ...




Add Basting Item - Kalkulator 3

Lock in:

|

Desktop

My Projects

@;

My Computer

|- i_. TKalkulator

MNazwa
1,."_. Debug
&l app

ﬁ]ﬁussem blylnfo

i_lﬂ FEsCUrce

i) Stdafx

h] Stdafx

ﬁ]TKalkul ator

Data mody... Typ

] @ -

Rozmiar

:h| TKalkulator

File name:

Files of type:

Tagi

X [ g ~ Tools~

Add

Visual C++ Files




Kalkulator 3 - Microsoft Visual 5
e GRS R Jheatr

File Edit View Project Bulld Debug Data Format Tools Window Qﬂmmunit}r H!E[FI-
P 2 oal | piA|E s AT BB R f e HE DS EE

Solution Explorer - Solu... v & X

NEE

L Solution 'Kalkulator_3' (1 project)
i ﬁ Kalkulator 3
5 |&F Header Files
- Forml.h
Ltﬂ resource.h
] stdafxh
h] TKalkulator.h
= &7 Resource Files
) app.ico
..... =l app.rc
5 &F Source Files
Elj:'r] Assemblylnfo.cpp
Lfﬁ Kalkulator_3.cpp
l‘-ﬁ stdafx.cpp
|| ReadMe.tut

F i

4
So... [ Cl... [ZPr..

Aequret 2 © Oder
™) Pomnoz
Whymile
(") Podziel

Properties @

Form1 System.Windows.Forms.Form -
=24 |87 |E

E Appearance =
BackColor |:| Control

Backgroundl |:| {none}
Backgroundlr Tile

Output
Show output from:  Build

Cursor Default
Font Microsoft Sans Senif; 8, 25pt
ForeColor . ControlText
FormBordery Sizable :
RightToleft No Nadanie
: wiasnej
RightTolLeftLi False nazwy
Text Kalkulatorl«— uchwytowi
UseWaitCurs: False do obiektu
Form1l
Appearance (klasy
gtéwnej
formularza)

22 Call E'rruwser||§ [}utput‘

# Properties |3 Toolbox

Ready




Properties

el

Properties

podzielButton System.Windows.Forms.RadicButton -

Mormal

|:| Control
|:| (none)

BackColor

Backgroundlmage

Properties @
| dodajButton System.Windows.Forms.RadicButton -
Meormal
BackColor |:| Control
Backgroundlmage |:| (none)
Backgroundlmagelayout  Tile
CheckAlign Middleleft
Checked True
Cursor Default
IH FlatAppearange
FlatStyle Standard _
@ Font Microsoft Sans Serif: £ _
ForeColor - ControlText |7
Image |:| (none)
Imagedlign MiddleCenter
Imagelndex |:| (none)
Imagekey |:| (none)
ImageList (none)
RightToleft Mo
Text Dodaj
Textalign Middleleft
TextlmageRelation Overlay
Uselnemaonic True
UseVisualStyleBackColor  True
UseWaitCursor False
i Behawior
IH Data
= Design
(Name) dodajButton *|
. Appearance .

[ Behawior
IH Dat
B Design

Backgroundlmagelaycut  Tile

CheckAlign Middleleft [

Checked Falze '

Cursor Default |
| FlatAppearance

FlatStyle Standard _

@ Font Microsoft Sans Serif: £ |
ForeColor - ControlText 7
Image |:| (none)

Imagedlign MiddleCenter

Imagelndex |:| (nong)

Irnagekey |:| (none)

ImageList (none)

RightTolLeft Mo

Text Podziel

Textalign Middleleft
TextlmageRelation Overlay

UseMnemonic True
UseVisualStyleBackColor  True |
UseWaitCursor Falze Il

(Name)

. Appearance

-

podzielB ml

wsun System.Windows.Forms.Button

FlatAppearance
FlatStyle

Font

ForeColor

Image
Imagedlign
Imagelndex
Imagekey
ImageList
RightToleft

Text

TextAlign
TextlrmageRelatic
UseMnemonic
UseVizualStyleBackColor
UseWaitCursor

Behavior

GenerateMember
Locked
Modifiers

. Ba:ékg roundlmage

Standard
Microsoft Sans Serif: 8.2
- ControlText

|:| (none)

MiddleCenter

|:| (none)

|:| (none)

{(none)

Mo

Wyczysc

MiddleCenter

Chverlay

True

i Nadanie

False wiasnej
nazwy
uchwytowi

A do_ .

ol obiektéw

True kontrolek

False formularza

Private

The background irmage bsed for the control,

Zaktadka definicji wkasciwosci w oknie Properties kontrolek typu RadioButton i Button




Properties

Properties

Properties

=

argl System.Windows.Forms. TextBox

== H &
a2k [|E ¥

B Behavior
AcceptsRetdirn
AcceptsTab

AllowDrop

CharacterCasging
ContextMenuStrip
Enabled
Hidekelection
ImefMode
MaxLength
Multiline
PazzwordChar
ReadOnly
ShortcutsEnable
Tablndex
TabStop

UseSystemPasswopdChar

Visible
WordWrap
Data
Bl Design
(Mame)

Behawvior

False
False

False

Mormal

(none)

True

True

Mo Control
32767

False

Falze
True
a4

True
Falze
True

True

m

| arg2 System.Windows.Forms. TextBox

AcceptsReturn
AcceptsTab
AllowDrop
CharacterCasing
ContextMenuStrip
Enabled
HideSelection
ImeMode
MaxLength
Multiline
PasswordChar
ReadCnly
ShortcutsEnabled
Tablndex
Tab5top

UseSystemPasswordChar

Yisible

WordWrap

'E Data

g pesg———— ||

(Marme)

B ehavior

False
False

False

Marmal

(none)

True

True

MoControl
327657

False

Falze
True
2

True
Falze
True

True

arg?2

m

AcceptsReturn
AcceptsTab
AllowDrop

Enabled
HideSelection
ImebMode
MaxLength
Multiline
PaszwordChar
ReadOnly

Tablndex
Tab5top

wynik System Windows.Forms. TextBox -

CharacterCasing
ContextMenuStrip

ShortcutsEnabled

UseSystemPasswordChar

WordWra
HBata |

|=Pesign |

(Marme)
B ehawvior

Visible Nadanie

wlasnej
nazwy
uchwytowi
do obiektu
Forml
(klasy
gtéwnej
formularza)

False

Falze

Falze
Mormal
(none)
True

True
MoControl
32767 =

False

1

True
True
8

True
Falze
True

True

N\

wynik -

Zaktadka definicji wkasciwosci w oknie Properties kontrolki typu TextBox

—




—

Eile Edit View
[l E s = |

Project

Build Debug Data

Tools Window

! s-:el_'ﬂi —I@ﬁ

Community Help

solution Explorer - Kalk... -~ L X
| i@ |

[on Solution 'Kalkulator_3' (1 proje
ﬁy Eﬁlﬁﬂhﬂﬂnnﬂ
|_:_| [ Header Files
- Forml.h
L Forml.resx
..... |ﬂ resource.h
..... E] stdafu.h
..... |_Er'] TKalkulator.h
£l l&F Resource Files
..... @ app.ico
----- fl app.re
B} £ Source Files
----- 1',-“_*3 Assemblylnfo.cpp
----- ?3 Kalkulator 3.cpp
..... ¢+ stdafr.cpp
..... || ReadMe.txt

4 | UL | 3

e et

<’al’:$ Ealkulator_3:Forml

| Re...

oso... BB Cl... [FPr..

R Fl-_-lul"h

- -
B namespace Kalkulator 3 { —_—
#include "TKalkulator.h™ 2
using namespace System;
using namespace System: : ComponentModel:;
using namespace System: :Collections;
using namespace System: :Windows: i Forms;
u=ing name=space Sy=tem: :Data; =
u=ing namespace Sy=stem: | Drawing: i
using namespace TKalkulator:
e
= public ref cla=s=s Forml pulbblic Sy=stem: :Windows: i Form=: i Form
: | &
public:
= Forml (void)
i
kalknlator = gcnew TEalkulatorl:
pobranol = pobranoZ2 = false;
InitializeComponent ()
Ea .III' - - .III'
¥
provtected:
e
= ~Forml ()}
i
if [(components)
i
delete components;
¥
= } e
4 FEP 3
I ' AN e | k1 ThS




'@ Kalkulator 3 - Microsoft Visual Studio W NN

File Edit Miew Project Build Debug Data Tools Window Community Help

Wi 5B o= B | Y B [= T @l@
Solution Explorer - Kalk... ~ & X || . TKalkulator. “FormL.h [l

ép - “% Kalkulator_3:Forml - -
L.: Solution "Kalkulator_3' (1 proje private: System::Windows::Forms::Label™ labell:
= IEFH Kalkulator_3 private: System: :Windows::Forms: :TextBox™ argl: w
- 5 Header Files priwvate: System: :Windows::Forms: :Label®™ label?:;
|_:_| Forml.h priwvate: System: :Windows::Forms: :TextBox™ arg2:
L. =4 Forml.resX
..... @ resaurce. h private: System: :Windows: :Forms: :RadicoButton™ dodajButton;
..... m stdafic.h private: System: iWindows: :Forms: :RadioButton™ odejmijButton;
_____ @ TEalkulator.h private: System: :Windows: :Forms: :RadioButton™ pomnozButton;
| - [EF Resource Files private: System: ::Windows::Forms: :RadioButton®™ podzielButton;
_____ g :gg;lrzﬂ brivate: Syztem: :Windows: :Forms: :Label™ label3;
B B Source Files private: System: :Windows: :Forms=: :TextBox™ wynik:
: private: System: :Windows: :Forms: :Button™ uasun;
----- "—E_*ﬂ Assemblylnfo.cpp L
1| I T = ¢+ Kalkulator_3.cpp E
Il """ : n':ﬂ stdafx.cpp Syastem: :ComponentModel : :Container “components; E
----- { | ReadMe.bdt

L] Eﬂrl'l;:dcws orm Designer generated c:del
Obsl.uga Zdarzen pr:!.vate: TEalkulatorl®™ kalkulator;
private: bool pobranol, pobranoc?;
| |
'l (PUSte - HEprivate: System: :Woid usun Click(System: :Cbhject™ sender, System::Ew
metody Hprivate: System: :Void argl TextChanged (System: :0bhject™ sender, Systi
HFprivate: System: :Void arg2 TextChanged (System: :0bject™ sender, Systi
Wygenerowa Hprivate: System: :Void dodajButton CheckedChanged (System: :Object™ s=el
ne w Wyn|ku FHprivate: System::Void odejmijButton CheckedChanged (System: :0Object”
kllknl C|a na FHEprivate: System: :Void pomnozButton CheckedChanged (System: :0bject” =
i " i Q i " HEerivate: System: :Void podzielButton CheckedChanged (System: :0bject”™
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af—] #pragma region Windows Form Designer generated code

< SUMMaTry>

Bequired method for Designer support — do not modify
the contents of this=s method with the code editor.

</ Bummary>

volid InitializeComponent (void)

thiz->dodajButton = (gonew Syestem: :Windows: :Form=: :RadiocButton()):
this-»odejmijButton = {(gcnew 5System: :Windows: :Forms: :RadioButton() )},
this-r>pomnozButton = {gonew System: :Windows: :Forms: :RadioButton()} ) ;
this->rpodzielButton = [(gonew System: :Windows: :Form=: :RadioButton()):
this->rargl = (gcnew System: :Windows::Forms::TextBox(}):

this->arg?2 = (gcnew System: :Windows::Forms: :TextBox{) )

thiz->labell = (gcnew System: :Windows::Forms: :Label () ) :

thi=z-»label? = [(gcnew Sy=tem: :Windows: :Form=: :Label ()} ) :

Tthiz->wynik = (gcmew Syztem: :Windows::Form=::TextBox({)):
this->1label3 = [(gcnew System: :Windows: :Forms: :Label ()}

this->usun = {(gcnew System: :Windows::Forms: :Buttoni) )
this->SuspendLavyvouat {}

Ly

/f dodajButton

£

this->dodajButton—->AutoSize = true;

thisz->dodajbButton->Checked = true;

this->dodajButton->Location = System: :Drawing: :Point {187, 2&);
this->dodajButton—->Name = L"dodajButton™;

this->dodajButton—->5ize = System: :Drawing: :5ize (53, 17}):
thiz->dodajButton—->TabIndex = 0;

this->dodajButton—>TabStop = true;

thi=z->dodajButton—>Text = L"Dodaj™:
this->dodajButton—->UseVisualStyleBackColor = true;
this->dodajButton->Click 4= gcnew System: EventHandler (thi=s, &Forml:
Fy -
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}

thiz->AutoScalelimension=s = System: :Drawing:
thizs->AutoScaleMode = System: i:Windows:

this->*Controls->Add (this->usun) ;
this->Controls->Add (this->1abel3)
this->*Controls->add({this->wynik) ;
this->Controls->4dd (thi=s->1labell)};
this->Controls->add(thi=s->1labell);
thi=z->Controls->Add{this->argd):
thiz->Controls->Add{this->argl);
thiz->Controls-»Add (this->podzielButton) ;
this->Controls->add (this->pomnozButton) ;
this->Controls->4dd (thiz->odejmijButton) ;
this->*Controlas->Add (this->dodajButton) ;
this->Name = L"Forml™;

this->Text = L"Ealkulatorl"®;
this->ResumeLayout (false) ;
thiz->PerformlLavyout ().

- ¥pragma endregion

tSizeF (6, 13);
:Forms=: :AutoScaleMode:
thiz->ClientS5ize = System: :Drawing::5ize (284, 264):;

tFont:
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private:
private:
: System:

TKalkulatorl® kalkulator;

bool pobrannl, pobranod;

:Void usun Click(System::0bject® sender, System::EventArgs® e) { ... !
» System::Void argl TextChanged(System::0bject” sender, System::EventArgs® e)| [ ... |
: System:
i System.
i Syatem:
i Syatem:
: System:

:Void arg? TextChanged (System::0bject” sender, System::EventArgs® e)| [ ... |
:Void dodajButton CheckedChanged (System::Cbject” sender, System::EventArgs® E}Li
:Void odejmijButton CheckedChanged(System::Cbject” sender, Syatem::Eventhrgs® e)
:Void pomnozButton CheckedChanged (System::Object® sender, System::EventArgs® E}[{
:Void podzielButton CheckedChanged (System::Object® sender, System::EventArgs® e)
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- Forml.h [Design] v X
: &[ﬁ Kalkulator 3:Forml v 53 usun_Click(System:Object * sender, System::Eventhrgs *e) -
i private: TKalkulatorl® kalkulator;
{ private: bool pobranol, pobrancd;
i| Bprivate: System::Void usun Click(System::Cbject® sender, System::Eventirgs® e} {
pobrano2=pobranol=false;
argl->Text="";
argz->Iext="";
wynik->Text="";
I }
- private: System::Void argl TextChanged(System::Object® sender, System::EventiArgs® e) |{
double wargl = Double: :Parse{argl->Text);
4 kalkulator-»rsetargl (wargl);
] pobranol=true;
B H
- private: System::Void arg? TextChanged(System::0Object® sender, System::EventArgs™ e} {
double warg2 = Double::Parse(arg2->Iext);
kalkulator->setarg? (wargl);
pobrano2=true;
Il F }
2K m ]
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iolution 'I{alkul;: private: TKalkulatorl® kalkulator; _
E Kalkulator_: private: bool pobranol, pobranc; i
ﬁ' Header F private: System::Void usun Click(System::0Object® sender, System::EventArgs® ej { ... ]

El Form private: Syatem::Void argl TextChanged(System::Cbject” sender, System::EventArgs™ e} { ... |

L @ Fi private: System::Vold argd TextChanged(System::0Object™ sender, System::EventArgs® e} | }

...... I_HJ resol S private: System::Void dodajButton CheckedChanged(3ystem::0Object®™ sender, System::EventhArgs® e) {

...... ] stdaf if (pobranol && pobrano?)

,,,,,, |_ﬂ] TKEIhE { kalkulator-»setoper('+'};
- [ Resource kalkulator-»wyniki():

i @ app.i I wynik->Text=kalkulator->info(); |I

- & appr }

- }

- & SourceF _ _ e — ”

: cﬂ Nicia Y private: System::Void cdejmijButton CheckedChanged(System::Object™ sender, System::EventArgs® e)

l'-j alk private: System::Void pomnozButton CheckedChanged (System::0bject”® s=ender, System::EventlArgs® e)| |

...... i i

' l'-'*,_] ada; Fprivate: System::Void podzielButton CheckedChanged{System::0bject™ sender, System::EventArgs™ g} <E|

...... H et - I -
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5 Kalkulator_3:Forml -

é]private: System: :Void dodajButton CheckedChanged (System::0bject”™ sender, System::EventArgs® e} {
if (pobranol && pobranol)
{ kalkulator-»setoper('+'});
kalkulator->wyniki () ;
I wynik->Text=kalkulator->infol():
}
B }
Cprivate: System::Void odejmijButton CheckedChanged (System::0bject”® sender, System::EventArgs™ e) {
if (pobranol && pobranol)

{ kalkulator->setoper('-'}):
kalkulator->wyniki () ;
I wynik->Text=kalkulator->info(}:;
H
- }

Hprivate: System::Vold pomnozButton CheckedChanged(System::0bject” sender, System::EventArgs® e} {
if (pobranol && pobrano?l)
{ kalkulator-»=setoper('*');
kalkulator->wyniki () ;
| wynik->Text=kalkulator->info{}:
}
& }
Hprivate: System::Vold podzielButton CheckedChanged (System::0bject”® sender, System::EventArgs®™ e} [
if (pobranol && pobranol)
{ kalkulator-»setoper('/"):
kalkulator-»>wyniki () ;
I wynik->Text=kalkulator->infol{};

| Ll : 3
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T %Eﬂﬁkufﬁtﬂrj:fﬂrml - gﬁﬂbslugal[wchar_t oper_] b
E; Jprivate: void obsluga(wchar t oper )
=2 { if(pobranol && pobranol) W
| [ { kalkulator->setoper(oper );
' kalkulator-»wyniki () :
“ wynik->Text=kallmlator->info();
}

= }

- private: System::Void dodajButton CheckedChanged (System::0bject”™ sender, System::EventaArgs® e} {
obsluga('+'):

B }

- private: System::Void odejmijButton CheckedChanged (System::0bject® sender, System::EventArgs®™ e) {
obzluga{'-"):

B }

Jprivate: System::Void pomnozButton CheckedChanged(System::0bject®™ sender, System::Eventirgs® e) {
obsluga("*'}):

- }

-private: System::Vold podzielButton CheckedChanged(System::0bject™ sender, System::EventArgs™ e) {

obsluga('/'):
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