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مبحثمبحثمبحثمبحثتعداد جلسهتعداد جلسهتعداد جلسهتعداد جلسهتاريختاريختاريختاريخهفتههفتههفتههفته
بندي،قوانينسيلابس، مراجع، بارم1بهمن26تا 23اولاولاولاول

)حل تمرين(و كار در كارگاه #Cمباني ،Net.معرفيجبراني1+2اسفند3بهمن تا 28دومدومدومدوم

متدها2اسفند10تا 5سومسومسومسوم

تي، انواع مقداري و ارجاعيها، متدهاي بازگشرشتهجبراني1+2اسفند17تا 12چهارمچهارمچهارمچهارم

Staticدسترسي، فيلدهاي كلاسها، سطوح2اسفند24تا 20پنجمپنجمپنجمپنجم

Structوenumعملگر ، ،سربارگذاريProperty ،Indexerجبراني1+2فروردين23تا 18ششمششمششمششم

آرايه ها2فروردين30تا 25هفتمهفتمهفتمهفتم

هاCollectionجبراني1+2ارديبهشت6تا 1هشتمهشتمهشتمهشتم

2ارديبهشت13تا 8نهمنهمنهمنهم
، پارامترهاي مديريت خطا،آرگومان سطر فرمان

Params+وراثت

فايل+ ادامه وراثت  2ارديبهشت20تا 15دهمدهمدهمدهم

ادامه فايلها2ارديبهشت27تا 22يازدهميازدهميازدهميازدهم

2خرداد3ارديبهشت تا 29دوازدهمدوازدهمدوازدهمدوازدهم

بخش ويندوز 2خرداد10تا 5سيزدهمسيزدهمسيزدهمسيزدهم

1خرداد16تا 12چهاردهمچهاردهمچهاردهمچهاردهم

30تعداد كل جلساتتعداد كل جلساتتعداد كل جلساتتعداد كل جلسات
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1. C#  Console Application, Satish Talim.(Study note)
2. Windows Form Programming With C#, Erick Brown

3. C# How to Program, Deitel (�������� 	
��)

4. MS Visual C# 2005, John Sharp (���� ������ 	
��)

5. My Lecture Note ( هاي كلاسيجزوه )

���� ��
�

درصدآزمونحجم نوع آزمون

%10هر فصل تمرين جداگانه+كوئيز 4تمرين و كوئيز

%425پروژه

%25پايان هفته هفتمتا ترمميان

%40ابتدا تا انتهاي مباحثاز ترمپايان

نمره20نمره علاوه بر 1حداكثر تا سقف نظم و انظباط، فعا ليت كلاسي

:كوئيزهامباحث 

تا يازدهمنهم ،هشتموهفتم ، ششموپنجم ،اول تا چهارمفته ه

:هاروژهپث مباح

، دوازدهم تا چهاردهمتا يازدهمنهم ،هشتمپنجم تا ،اول تا چهارمفته ه
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��� ��� : �� �� ���	� �� �� ���	� �� �� ���	� �� �� ���	�.Net

  ��� ���� 	
�� ��Balouchzahi@Hamoon.usb.ac.ir

�..Net �����
 �� ����� ���� ����������� ������
� � �� �� !"# $��#� �	�	� �������� %�  &�' 

	�(. �������� ��*�  �  +��.Net  $�� �,��� -���%� � %� �  -.#�/�� � !
0*� 1���
 �� 2�,3 -� 2� 4�,��� -���%� ��'  ��� -5	5� �  ��� -��,� 6�  � $7 	� ���� $�%0�� 

	�(.
 ��� -0"%8 9�*�  ���� ����������� #� +�:� 6�  !"# $�� #� ����� ���7;� -���  ���� ��
 ���( �  �  <#�= -� %�� #� -� $7 � ���� $�%0��  4�,��� -���%� � %� ��;�:� 4���
� �� 

��7 �� <#�7 :
 ?�@ � ABBC1��� #� �,��� -���%� $�� #�  # D���7;� $"�@�%��� $�%7 	E� -� $�%0�� 

��
� ��5( . �  <��F0@  ��7;� 6�  �  �  -��
� -�COM �COM+ G�5  -� 	7�� ��
	��%� �� <��F0@  ���( �  �0�%0��  H#I� ���0��@ . -J #  ���� ��COM +� �K �  ��� L� ���

 �� D,��� -���%� 4��� <	�M�= N$�%0��  1��� #� �,��� -���%� 4	:� %�8 %"COM -� ���
�%��� �������� +�:� 6�  !"# � %� $"�@ASP� � -J #   # . -J #  ��ASP -���%� +
K 9�*� N

	��%8 %� <��@ ����� 	3 �� $�%0��  1��� #� �,��� . �������� 6�  #� I�� ��;�:� ���� �� 
 �����0:= 9	K -� 4 �� �� ���( 6�%��#�� �  -� $7 � ����ASP��
� <#�7  D� %8O�7 � .

�� ��� �� �,��� -���%� P;�:� �  %QASP  #� �,��� -���%� � %� G@��� %�#�� 1� # ���
� N
	7�� �� $�%0��  1��� .

 P;�:� %Q�� � ASP 4��� � �%�8��� -� #��*� %�#�� -� ��
� <#�7  -0�� 6�  -� 4 �� ��
�# � ����� -��I� R%' -� ���� I�� #�� 6�  -� $@  �,��� $/�%�@ .

��� �� L� 4( #� -� $"%8 	�	� �������� � ��*�  -� L�
S� $"�@�%��� T�" P;�:� �
��%�#�� �,��� -���%� 4 �0���	��� 1��� #� P;�:� 607 � 4�	� -���  L� � � � 9�*�   #

��%� -� ���� ����������� -� 9�@�� �������� 6�  $U �%= $�%0��  1��� #� �,��� -�.Net

 �  #� -� 	7�� ��	7 	� �U -0U �%= 4( -� %0���� P#�S� -�.
 �
� +��K L0,�@ �� � 6�7�� -� -0,� � <	7 	���� D� %�  ���	� �������� 6�  #� 6��M
�

 ���	� �� $@  <	7 G�@ +
K 6�
� -� 	�7��.Net	�7�� D�&�� +
3 $����� � # �.
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��� ��� : �� �� ���	� �� �� ���	� �� �� ���	� �� �� ���	�.Net

  ��� ���� 	
�� ��Balouchzahi@Hamoon.usb.ac.ir

	..Net Platform
 VK�
*�.Net-� 	7�� �� ��'  OI� W�= � # ��  	��#��K:

Visual Studio .Net

.Net building 
block Services

.Net 
Framework

.Net Enterprise 
Servers

Operating System

+�7A XA :Microsoft .Net Platform

�.
�� �����
 <	7 -07�� ��� -���%� D� %�  +��K -� $@  -0"%8 # %� +��K L0,�@ -�& 6�%� 6���= #�

 $��.Net�	7�� �. �� -� 	7�� D������K L0,�@ Y ��  �  ��� 	� �� �� +��K L0,�@.Net

$@  #�8��@.
 ��  ��
� <��F0@  +��K L0,�@ ��� -� ����	��� Y ��  �  ��� �  4 �� �� %Z�3 ?�3 #�

 +��� �  D���0�%7 �#��
� �� $"�@�%���IBM NIntel � ... ?�3 #� ��*� framework�%  �
���K L0,�@ +��� �  D���Linux NFree-BSD � ...	7�� ��V[,� -� $�� 4( \�����

 4 ��KMono$@  �# �%� <%�� ?�3 #� .

	..Net Enterprise Servers
 %� � %� -� $@  -0"%8 # %� $"�@�%��� �  -"%3 ���#�%@ �  �  -K�
*� +��K L0,�@ ��#

	�7�� �� �� I�  �  -"%3 ��� <��%= 9�*�  .� 6�  �  -� 4 �� �� +��SQL Server � %� -�
��
� <#�7  N��# �� #��� ���K;]  ������� $�%�	� � ��*� .

�..Net Building Block service
 -J #  � ��*�  -� 9 	�  N2� 4�,��� -���%� ���� -� -��� �� $"�@�%���D���,��%@ $@  <��
� -�

 ���@ <���= � ��*�  #� 	�� �� �� 4�,��� -���%� <��F0@  ���( �  ^��U 2� $�� ��� -���%�
	���
� . ��,��%@ 6�  �  �  -��
�Microsoft Passport service %�#�� -� -� 	7�� ��

 \��%@ 6�  �  -� D���0��@ -��� !���� -� ���,�� I�# � #��K -
�� �� �� 	�� �� <��� 
	7�� -07 � �@%0@� N	��� �� �����0:= .-� D���,��%@ %Q�� �  	�7�� �� �3 %] ?�3 #�

��
� <#�7  �*0,� \��%@ � L��_� \��%@ -� 4 �� ��.
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�.Visual Studio .Net
 ���@ <���= $�� 	�
�#	� #��,� �# I�  -� �# � # %� $� P � ����0@  ? �`�� -�& 6�%�&�� #�

	7�� �� ��%�#�� � 2� $�� ��� -���%�.���= #� !�%,� $�� 4 �� �� # I�  6�  �  ���@ <
 �%�&�� $K%@ � %0:�� ��� $����� �� -� �%� <%�� ��%�#�� ��� -���%� � 2� ���,��%@

 �����0@  ? �`�� -� $�,�a$@  <	7 -J # .

�..Net Framework
 I�%�.Net  9�� �� �:[� � # �.Net Framework  � -� 	7�� �� � 1��� $U�@%��

� %� 	�	� � ��*� 7�� ��� -���%� � %� 	7 -0b $��.Net$@ .
�  	��#��K -� 	7�� �� ��'  ^[� #��. ���3 OI� 6� :

Windows FormWeb ServiceWeb Form

Data and XML Class

Base Class Library ( BCL )

Common Language Runtime(CLR)

+�7A Xc :.Net Framework

C XA.CLR
 4 �� ��CLR G�� 4 ��K -�  #.Net$"%8 %d� #� -07�� ��� -���%� � %�  +
K !� � #� -�

 
� -� <	7.Net �# � <	�K %�  # .CLR +��� �  ���
K  �� -���%� � %�  9�Q�� -� :
 N���eU 4�%� . N-d"�3 ���@ � �( N-d"�3 ��S[�<%�5 � +��K L0,�@ �� b#���� 9�*�   #

	�� ��.

C Xc.BCL
 ���3 ^[� 6� �� �� ��@;� �  ��5 �  -K�
*� ���( �  	�� �� �� 4�,��� -���%� -� 	7

	���
� ���@ <���=  # ^��U ��� -���%� �%0:�� $K%@ �� � <��
� <��F0@  . <%�� �� !� � #�
	�:[� �����  # ��# I"  9%� �  �	*� <��F0@  $����� 4 �� �� ��5 VK�
*� 6�  �  �%�8 . #�


K  �  �����0:= � %� D���@;� ���� %8 VK�
*� 6� ���#� ?�/ N�� -07# �� #�� N���%U
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 -0F�� %Q�� $����� 4 # I� � �� -K�
*� � �����" �� #�� N-��7 �,��� -���%� N$���  $�%�	�
$@ .

C Xg.Data and XML Class
 �� 4�%� #�� � �� <� � $�%�	� � %� -� $@  D���@;� -K�
*� ���3 %�&�� V�&XML

	�7�� �� G@��� . $�%�	� ^[� ���@;� �����Q��= �� #�� $�� D���@;� ���3 �� <� �
 ���@;� -� 4 �� �� -�
� 4( �  -� 	�7�� �� <� �ADO.Net <%�Uh 4���  -� ��
� <#�7 

	�� �� \��� -���%� -�  # <� � <�Q��= ��� <� � %��i� � ������� N���@.
 Y�� ��� <� � �� 4�%�#�� -� $@  D���@;� ���3 ^[� 6�  6��M
�XML �� +��,�  #

	��
�.
C Xj.Windows/Web Forms and Web service

	��� �� -E@��  # ���� V�& �� ���@;� -� $@  D���@;� ���3 ^[� 6�  . ?�k� 4 ��K -�
 ^[�Windows form ����%" �3 %] �� 	�� �� 
� -� $@  D���@;� -K�
*� ���3

 ��	����%�l= 9�*�  �%�&�� $K%@ ��.
 ^[� 6��M
�Web Form 4���  4�,��� -���%� -�Drag -��:�  # �� $���/��� 4�%�

�� ����%"�$@  -07 	� ���� �0����� 6��. ���� ����������� #� -����3 #� 	�� �� ��	.
 ^[�Web service ��*�  4���  4�,��� -���%� -� -� $@  D���@;� -K�
*� ���3

� �� -� 	�� ��  # <	7 !���� ��� $���/��� � ^�( <# ��� -� m��%� ���# I"  9%� #� 	�� �
NAT	�%�8 # %� <��F0@  �#��.

�.Common Language Runtime (CLR)
CLR �I�%� V0,� 4 ��E�.Net Framework�# � <	�K %�  # �� -���%� � %�  $�%�	�� #�
 !� �CLR ^_� 4�
�JVM %� ��0�� ���
0,�@ #�  #Java	�� �� ����.

 �  +�� P��JI� -� -��� CLR -���%� � � %�  � +��/��� b��� -� ��7 -0U �%=.NetL�� �%= ��.
 +�7 #� -� -��Q��
�A Xg 	���
� �� -d3;� $�� -� �  -���%� %�.Net �  \= N��7 -07��

 +��" � -� +�	�� +��/���EXE �� �DLL P��F0� ��	��� D� %�  ������" �� +��" 6�  -� ��7 ��
��	7�� . 	� ���3 L� -� ��7 �� -0F8 ���
@  �3;e'  �����" 6�  -� D��� <� � ���3 L� �

 9�� -� �"�Z Metadata	�7�� ��.
 N	�# 	� ��7 �� +��/��� 4( $�� -���%� -� ���7�� -� -0,� � -�3%� 6�  #� <	7 	���� ���	�

 9�� -� ����� $�� -���Microsoft Intermediate Language�� �7 4��� � -� 	�7��
	7�� �� ���
@  4��� -��:� �%� %8 ��  %8.
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Source 
Code

Language 
Compiler

Microsoft 
Intermediate 

Language 
(MSIL)

Compilation

Language 
Compiler

Microsoft 
Intermediate 

Language 
(MSIL)

Compilation

JIT 
Compiler

Native
Code

The first time each 
method is called

Execution

JIT 
Compiler

Native
Code

The first time each 
method is called

JIT 
Compiler

Native
Code

The first time each 
method is called

Execution

 +�7AXg : $�� -���%� � � %�  � +��/���.Net

 ��	� 6�  ���	� ���( -� -';U #�e� � 	�7�� �� 4�,�� ������ V��� � %�MSIL �� �IL �� -0F8
��7 . -K�
*� ������� -��� $�� <	7 -07�� ��� -���%� \=.Net 4��� 6�  -� +��/��� �  \=

	��7 �� +�	�� ����� ne@.
 N %�  4��� #�CLR %���/��� 
� -�JIT %� -���%� -� ���7�� -� -��� ��  # ����� ���	� 6�  N

	��
� �� +�	�� 6�7�� 4( D� %�  P #�0@� -� ��7 ��  %�  4( ��# . 1_" #�� 6�  9�*�  � %�
 	S_� 6�7�� ��# %� -� $@  �"��.Net Framework	7�� <	7 GS�.

-���%� � %�  � +��/��� o�# 6�  �� !� � #�N 
� -� <	7 	���� ���	� %Q��.Net6�7�� -�
	�7�� �� +
3 +��� o�# 6�  �� <	7 	���� ���	� p;e'  -� �� 	7�� �
� -0,� �.

CLR$@  <	7 +��:� %�� O I�  � :

C
om

m
on

 L
an

gu
ag

e 
R

un
tim

e
C

om
m

on
 L

an
gu

ag
e 

R
un

tim
e

Class loader and layoutClass loader and layout

GC, stack walk, code managerGC, stack walk, code manager

IL
 to

 
IL

 to
 

na
tiv

e 
co

de
 

na
tiv

e 
co

de
 

co
m

pi
le

rs
co

m
pi

le
rs

Se
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t

IL
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IL
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de
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y

Ex
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n
Ex
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n
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pp

or
t

Su
pp

or
t

+�7A Xj : O I� CLR

 +�7 #� -� #�e��
�AXj 	��� �� <	��:�CLR 9 	� %� -� -';U P#�S� -� $@  <	7 +��:� -�& -@ � 
��7 �� -0U �%= ���( � .
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A. ���	� +�	�� �  ^�= -� �# � # %� ��@;� <	���#�� 6�%�� -�& #�IL	S_� 6�7�� 	� -�N � %�
 �#�� ���@;� 4��
�#��������7 �� <��F0@  4( �  .M
� #� I�� �0���  P�K;]  -�  # D���@;� 6��

(��
� #�� -���%� ��'  ���@;� �  +�� � ^[� 6�  1@�� 4 �� �� $@  <	7 <	��*�8 ���.
c. �0�%�	� ^[� !� � #� %�&�� -�& #�CLR +��7 -� $@  <	7 !� �Garbage Collector $��

 N<	7 <� � ��S[� !���� $�%�	�Code Manager$�%�	� $�� -07�� ���	� -���  �� ��	�
 � 	���
� <��F0@  ��U ��*� !���� �  <	7Stack Wall �# 	_� Y�� ���%�i0� �# 	�Q� � %� -�

��7 �� !� � <��F0@  �#�� -���%�.
g. %���/��� %�&�� -�& #�Just In Time ���	� +�	�� � %� -� �# � # %�IL �  q�U 6�7�� ���	� -�

��7 �� <��F0@  4(	��7 �� . ^[� 6�  #� �0���  +��,� 6��M
� �.

�.Base Class Library
.Net ��@;� -K�
*� 6�  �  	�� �� �� 4�,��� -���%� -� $@  ��@;� �  ��5 �  -K�
*� ���3

	���
� <��F0@  ��U ��� -���%� ��*�  � %� . ���3 � <	7 !� � -K�
*� 6�  #� -� ���� ����r"
� 	�7�� �� ��@;�	�  <	7 $,�� %�� #:

A. 9�� ��r" #�Collection �  -K�
*� �# 	�Q� � %� -� 	�# � ���� ��@;� �  �  -K�
*�
��%8 �� <��F0@  ��@;� 4( �  �� <� � ��# %� P���
K 9�*�  � �� <� � �  . 	����ArrayList N

Hashtable<%�5 �
c. #�IO��" Y ��  ��# %� #�� � %� ��@;� �  �  -K�
*�$@  <	7 <	��*�8 �%���� � ��0� ����.
g. #�Net <%�� �� -� $@  <	7 <� � # %� -��7 $�� �,��� -���%� � %� ��@;� �  �  -K�
*�

$7��  # -��7 $�� $��@ ��� -���%� 4 �� �� �03 %� ��@;� -K�
*� 6�  �  �%�8.
j. #�Globalization  � �%0:�� $���
K -� ��@;� �  �  -K�
*� I�� 	�  <	7 <	��*�8 	�#

 s;� -�
� �  t�0[� ��� L��_� N���@ G�%� ���
0�#�Q�  	����PersianCalendar -�
��7 �� <��F0@  4( �  �@#�" L��_� ��*�  � %�.

C.	7 	�� �U ��7  ���( �� W�#	� -� -� ��@;� -�_� �.
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ResourcesResources

ReflectionReflection

NetNet

RuntimeRuntimeIOIO
ThreadingThreadingGlobalizationGlobalization

TextTextDiagnosticsDiagnostics

ServiceProcessServiceProcessConfigurationConfiguration

SecuritySecurityCollectionsCollections

ResourcesResources

ReflectionReflection

NetNet

RuntimeRuntimeIOIO
ThreadingThreadingGlobalizationGlobalization

TextTextDiagnosticsDiagnostics

ServiceProcessServiceProcessConfigurationConfiguration

SecuritySecurityCollectionsCollections

SystemSystem

SerializationSerialization
RemotingRemoting
InteropServicesInteropServices

SerializationSerialization
RemotingRemoting
InteropServicesInteropServices

 +�7A XC : 9�� ����r"BCL

�.���� ����� ���
 ��'  q �U �  ���.Net  N$@  4( 4��� -���� 	�. � �  <��F0@  9�Q�� #� 4 �� �� ��E�

��
� <��F0@  I�� %Q�� 4��� -� <	7 -07�� ��� $���/��� �  4��� . �  4 �� �� 6��M
�
��
� ?%0��  # �� $���/��� 4( -� m��%� ����eU �� � �%� u#  %Q�� 4��� ��� $���/���.

6�  #� 4��� 	�. �  <��F0@  ��'  $�K -� +��/��� �  \= ������ -��� -� $@  6�  ��������
 ���,�� 4���)IL (	��7 �� -
�%� . �� <%�� ���,�� Y ��  �  -
�%� �  \= ������ 6�  -
� �

 	�%� .	��7 �� +�	�� ���,�� Y ��  -� +��/��� �  \= I�� ������ #� ����� Y ��  !� � #�) -�
 #� ����� Y ��  �  ���CTS.(

Y ��  #� �����.Net +�7 #� 	��7 �� +�	�� Y ��  6�  -� ������ #� <	7 t�%E� Y ��  -�_� -�
A Xa	�  <	�(.

Object

ValueType

Boolean

Byte

Char

Decimal

Double

Int16

Int32

Single

Int64

UInt16

UInt32

UInt64

Class

String

Array

Interface

Delegate

Reference Types Value Types

Enum

Structure

Others Others
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 Y�� ;k�int #�C# ?��E� -� +��/��� �  \=Int32 Y�� �float ?��E� -�Decimal

��%8 �� +�	�� . ��  6�  -� 	��� +��/��� �  \= ������ -�_� Y ��  I�� P#�' 6�
� -� +�	�� Y
��%8.

 4( �  4��� 6�	�. #� L�� �U �� -� L�# �  # �0���/��� 607�� 	S� %8  -� ��7 -��� 	���
 �# 	��0@  �  	��� L���
� <��F0@ Common Language specification (CLS) ��%�=

L���
�.
 ��� %8 <#�7  �  4 �� �
� $��3 6�  #� ;k�C#�. N��
� <��F0@  ��@;� 1@ � #� 4

 +��� �  D�������VB.Net <��F0@  %8 <#�7  �  	�� �� �
� 	�# � ���� -K�
*� 6�  #� -�
	���
�.

�.����  !�"��# �$%$��
 #�.Net�%�8 �� 9�*�  #����U P#�S� -d"�3 $�%�	� ���� ����������� R;U %� . ��E�

 ���%' <#���� -���  -� ��*� \��� -���%� L0,�@ �  -d"�3 lU  �  \= N	��
� � �(  # -d"�3
$,�� . L0,�@ ��U -���)CLR (<��F0@ ;� ��� -d"�3 ��[:� �  \=���( N �� � �(  #
	��
�.

 9 	�  L0,�@ N	7�� -07 	� ���� �	�	� O�7 -� ��S[� $�� �"�� -d"�3 <�8 %� !� � #�
	��
� �� <��F0@  ;� ��� -d"�3 ���@� �( -�) �� �U %" ��Garbage Collection ( ��

  �  O��7  -�_� <	7 � �( ��� -d"�3 6�	���
� <��F0@ .
 <�8 %� � �# � #��0U  #�  # �� -���%� <��F0@  �#�� !���� �  �0,�� -:�
� L0,�@ $��3 6�  #�
 	7�� -07 � ���� �E��� -M���. � <�%� .  # %d��#�� $,�� ��%8 -� �� -d"�3 ���
� ��

 -07 	� 4( -� �K��#  x�� -� �� ��S[� <	��� $@ �U#� -� � <��
� � �(  # !��� 4( L�7��
	��.

 y��� � %�  4���Garbage Collector ��U � $,�� �[:�CLR  %�( ���� P#�' #�
"	��
� �� �� �U % .-� 	�� ��[:� \��� -���%� %8  ��  ��� -d"�3 4��� �  �Ee_� #�

;� %" -� 9 	�  ���%' 	� �� �� L�# � <��F0@  �� �UGarbage Collection	��
�.

&.'�(� �$%$�� ) '�* �$%$�� +�,�"
 -K�
*� #� ����� ������� 
� -� <	7 -07�� ���	� -��� -�.Net 1@�� -�CLR  %� 

��7 �� -0F8 <	7 $�%�	� ���	� �3;e'  N	��%8 �� . 1@�� ��	� 6�  � %�  � #�0"# ��E�
CLR��7 �� $�%�	�.
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��	� -��Q��  #� 4 ��K $�� D��� <� �Metadata -� �# � ����CLR �  60"%8 
� ��
	��
� �� $�%�	� � -0"%8 %d� $��  # ��	� � %�  �Q��Q. �� <� � 6�  #� ���( � %�  ��

�%�l= P#�' 6�  $��3.-� $@  6�  ��	� 6�  � %�  �  R	� � #�d��:
��%�8 9�*�  �0@#� -� ��	� -K�
*� 6�  -d"�3 $�%�	�.
���%8 ?%0�� �0@#� -� I�� 9�& �0���  ����..
��%�l= 9�*�  n��' P#�S� Y ��  +�	��.
���%8 <��F0@  �0@#� -� %Q�� 4��� #� 4��� � b	7 -07�� ��� $���/��� � .

 �� .Net D���	� ��E� 	,���� L� <	:� $�%�	� ���	� 	� �0� �� 	�� ��  # 4���  6�  %�#�� -�
�� -� $@  6�
� -�	�7�� -07 � �@%0@� -d"�3 ��*� %�5 �3 .

-.Assembly
 $�� <	7 -07�� V���%� � +��/��� �� !� � #�.Net %� -� ��7 �� 	���� ���
@  �

 $���/��� 6�	�. ���3 �� � D� %�  +��" � 	� �� �� ���
@ )DLL (	7�� . #� ����  %� <�;K
 4 ��K $�� D��� <� � ���
@  %�Metadata<%�Uh -� ��%8 ��CLR #� �� <� � 6�  � 

�%� �� <%�� -���%� n��' � %� .
 � �0���  +��,� NY ��  4�%� . #� 	�� �� �� �� <� � 6� <%�5	��7 !� � <��F0@  �#��.

..Metadata
 -� -� 	�0,� D��� <� � -K�
*�CLR $���/��� � -� m��%� P��JI� -� �� 	��� �� <��� 

7�� -07 � �@%0@�	 . 1@�� � <	7 ��*�  +��/��� 4��� #� $���=�� %� � %� �� <� � 6� CLR

	�%�8 �� # %� <��F0@  �#��  %�  4��� #� . -�CLR � ��	0� -� 	�� �� �� ��� � 6�  
� -�
	7�� -07 � �@%0@� <	7 ��*�  O��7  -� m��%� q �U.

+��7 -� 	��7 �� <%�Uh $���/��� ��U 4�#� P�K;]  6� :
 � ��� 	U# N q �U N ��	��" N��	0� 	���� $���/��� #� ����� O I�  -��� Y�� � 9�� <%�5

	�7�� ��
 <	7 ���@ <���= ^[� 4�%� 	�= � %� <	���#�� -� $@  ���K;]  ���3 	0� %� � �  -�

	��
� �� <��F0@  ���( �  	0�.
  � 	0� ���%0� #�= �#�� #� ���K;]  ���3 	� �� �� 6��M
�	7�� ���( Y ��.

���
@  -[,� � 9��
	�  <	7 !� � Y��#  �#�� ���
@  6�  y�%] �  -� D��� ���
@  -���

�� �@%0@� <��� 
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?�S�� 6�  <	���@ $�%7 �#�� #� ���K;] 
 <%�5 �

�/.Assembly Cache
�#�0�%� � #� &�
E� -� L0,�@ ��# %� �#�0�%� � �\Assembly\ �#�0�%� � 4�#�

�	��� � ���
@  4( !� � #� N��7 �� GS� L0,�@ ��# %� ���
@  � -� <�8%� � �# � # %�
��%8 �� -"�Z  �#�0�%� � 6�  -�.

 �# 	�Q� ��U #�  # 4�,�� ���
@  � �  -[,� 6�	�. 4��I
� 	� �� �� �#�0�%� � 6� 
	��
� .F0@  �#�� ���
@  ���� -[,� I�%� N	�	� -���%� � GS� �� !� � #� -� -���%� 6�  <��

 N�# � ���� �#�0�%� � 6�  #� ;����# �
� 6�� �  . �  +
K 6�  �� !� � #�Versioning #�
.Net��7 �� �����0:=.

AA. 0%�C#�
 VK�
*�#� ����� ������� -���  -� -��� ��.Net4���  %. N�# � ����C# \�#	� � %�

z$@  <	7 2�[0� 
C#V�_� -� $�,� %�� +�&� -�$@  <	7 <� � n��%� ������:

A. �8��@C#

c. #��� 4��� 4 ��K -� 4	7 -0U��7.Net

g.�=�#  %���/��� 4�8	��� 	���� 6
*�  1@�� 4	7 �# 	��0@ )ECMA ( <#�
7 ��
ECMA-334

j. -,@�� 1@�� 4	7 �# 	��0@  ?�3 #�ANSI

C.<%�5 �
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�( �����	 
� ���
 �� ���� ������ � ����� �� ������ � �C# !� 
" #� $%� & #'(���) *�+� � �", #� �	'�� -

.��� �� /�� �0 #����� � �����.

 20�34 #����� 5��Welcome to USB C# Course	��
� �� 6�7 ��&�( 0� �0.

 8�� #����� 5'��� 0�C#��� #��9 ��� 2�:� #�:
� ����� ��� 20�<� =>" ?��@9 A��� #" 	��� �� =>" � 8&�B CD�	B #�����.

� 8	'� 8&�B #����� 8� �>" �� �:� CD�	B)�@��9 ( G�� #�Main H��9 5�� #" 	��� ��
	��� �� #����� 8���� I&�� �JK�) .entry point(

� 	'�Main 20�<� 	���static���L ?��@9) .�� !� �M�4 �� #���� 0�	� 	����( ��(.
	���
� �D� -�&0 �� 0�:� �N� �0�� 20�34 6�7 � � #" 80�'�� #� *�B.

��� �	� C�:O9 PQ� #� �� 6�7 0�'�� #" ���L �� �	��O�:
�WriteLine :�&0 �� 0�:� �N� �0�� 20�34 6�7 � � #" ��� �@��9 G��.
�Console :�0�� 0��D !� 0� �N� �0�� H��9 #" ��� ��>" G�� . �� #" ��� �", C��D

	'� 5�	�7 C��� 	���9 �� =>"/	��� H��9.
�System : G�� 8�ST G��)Namespace( �	� HD�& !� 0� �N� �0�� =>" #" ��� 8

��� .	��� =>" 5�	�7 C��� 	���9 �� G�� 8�ST ��.

 ��� ����)Namespace (� ����
 ������:� �����	" ��	������ U3� 5'T0 V�� W4�� #"���L �� ��	" �	X� ���Y'�� �����D.
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����� ����� ��� �� ��� �	 ��
����	" & �� #����� 0� � ��� C(�	9 �� 8��L��� -G�� 8���ST #� !�Z��� #����� ���� ��[� ��4 .

 !��� #� 8� #����� .����( �� #" 	���
� \�T U�J� �' � ]0� 8���C.�Z���� . ���� #����� 5�� 0�
?��@9 #���^'�	�0 �� �N� #� 80&�_ H��9 & . U���� 80�`a��� �Z��� #����� *�[� �� �:�

 �� �9 	�� C
4 #� �D� *�
" 	��� � �� 80�`a��� 0� #" 8� #��a� 	��� �� #����� 0� �� #����
	���3� G��
� -	�� #'T0 0�:� #����� ���Y'�� �0�� 8�� #��Q��'" 0� #" ���� #���� �� G�	:b�� . 0�

c	� 	���Q� ���� & C��%��" �'�0� #� #����� 20�<��� ��.
 -.���
� ���Y'�� P��( #����� 0� �a�� �'"�� d��9 �	� #'��� ����%��" � �� .����Q� �L� ��

.�0�� *&`3� � ��� C(�	9 #� �0 �[�( #��9 	��� C3D #��O� . & ��a'D& 8� ���	�� �9 C
4 5�� #"
��� 	���( C:O� .B �L� e�<Q� & H���9 ��	@9 - #����� .X��^'� �0�� 8�� #��Q��'" ��	@9 & ��
	��� ���� ���Y'��.

 0� C:O� 5�� HT0 8���.Net���L �� ���Y'�� G�� 8���ST �� . �� 8� #4�
X� #" 20�<��� #�
	�� �� 0��D G�� 8�ST � 0� �0 d39�� 8� �>" . G�� 8���ST �9 ��� �T�" dKT �f�B 5�� 0� #"

	
� �� !&0� 8�� #���� & ]�'O� G�� 8�ST � !&0� 8� �>" 5��b
� & 	���3� G��
� �a�
	���3� G��
� �a�	
� �� ��� =>" �.

 �� & !����� .�� �0 !� G�� #" .���L �� �N�0� G�� 8�ST � �	� #'��� #����� �� 8��� V�
@�
.���
� �� g�Q'�� �h&�) .��.

�ST !��9 ����G�� 8 �90��9)C(�	'� (��
� ?��@9 ��� . #�	"!� 0� #" 	���
� �D� ���:
 G�� 8�STNS1 ����� �� �a�� G�� 8�ST &� !� !&0� #" 	��� �� 5:
� iJ� 5��9V��NS1-1  &
NS1-2 	�0�� 0��D . ��� =>" �� & �0�� ���& =>" &� G�� 8���ST 5�� �� G�	" �� !&0� 5��b
�

	��� �� �@���9 8�0��.

� #��9 =>" &� !&0� 	'� &� ����
� �� & 2&�Y'� G�� 8�ST &� !&0� =>" &� ����
� #" 	���

	��
� �
� ��X�� C��%��" !��� �� & ���� !��� 8��� �0 ��:O� j�� 2&�Y'�.
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 =>" -��� �� �	��O� V�� 	" 0� #" #��a��
�c1  	'� 5��b
� & 	��� �� ]�'O� G�� 8�ST &� 0�
tst2 =>" &� 0�c1  &c2 ��� ]�'O�.

 	'� 8���� 8��� *�Btst2 =>" !&0�c1  G�� 8�ST ��NS1-1 ��
� C
4 ��� 20�<� 	���:
NS1.NS1_1.c1.tst2 ();

 #" 	�0 �� �N� #� C:O� �"	�� ���� 5�� �� ��	'� ����(��T -C(�	'� G�� 8���ST ���& #� #��9 ��
 �a'��	� �� ���Y'�� �� �0 !� !��9 ��usingk����
� l� .#��
� !���4 #�:

 ���& =>" G�� �� C3D G�� 8�ST G�� �", #� 8���� �a�� �f�B 5�� 0� ��� �� �	��O� #" #��a��
�
�0�	�.

 �� 5�� �� �&>4using 0�@'Z� G�� � ��X�� � � !��9 ��)alias ( #" ��
� ���Y'�� =>" 8���
�L ���Y'�� !� �� ��� 20�<� 	��� �f�B 5�� 0���:

using  alias = class ;
*�+� !���4 #�:

using   TstC1= NS1.NS1_1.C1 ;
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 	'� 8���� A��� *�Btst2()��� 	���( ��� 20�<�.
TstC1.tst2();  

!(�  �"�#$ ��%&��� '��()
 �� #���� 80�`a��� 8��� )��^'����c & G�� 8���ST - � �>" -��	'� -�� ( ���& 8	4��D #4�
X�

" �0�����L ���Y'�� � �� �� ��� �' � # .	���� �� ��� /�� #� 	4��D 5��:
� #� �&	�� �� #���� G�� *�kmnn	��� �� �'"0�".
�l�B 	����9 �� ���'"0�" #�K� ��� -��� I&�� l�B � �� 	��� �� #���� G�� / �'"0�" �� & �	4

 _	����.
� -	��� ���40 	��� #" p�T �	4�D &� �� �&>4  #4�
XG�� g�Q'�� � � ���� #�[�9 8��� U����
	���� �� ��� 0��D #� #" �0�� ���& �� #����:

���� ����:
o �� �0 !� #" 	��� �'"�� �� & !����� G�� ��� �' � G�� 8�ST 8��� ���Q'�� G��

	Z��� .
o	���� q0�� l&�B -�	� g�Q'�� G�� 2�
�" #��" *&� l&�B #" ��� �' �.

*�+�(CsharpTech -IranSystem���c &

�+,-:
o	��� =>" ��:�
4 !	����
� � � ���L ���� ��� �' � =>" 8��� ���Q'�� G�� .
o	���� q0�� l&�B -�	� g�Q'�� G�� 2�
�" #��" *&� l&�B #" ��� �' �.

*�+� (Console -MyClass -FirstCsharpClass���c &

�.��:
oQ'�� ��@T ��� �' � 	'� 8��� ���Q'�� G��	��� !� ��:�
4 �a����
� #" ���L g� .
o	���� q0�� l&�B -�	� g�Q'�� G�� 2�
�" #��" *&� l&�B #" ��� �' �.

*�+� (Write -WriteLine -ReadLine -GetValue���c &

�.�� �� �����/:
o	��� �� G�� 8�ST & =>" #��O� PQ� 5��.

���0��� :
o�
4 �� U���'� ���� ��� �' � ���Q'�� G�� ��:��^'�	���.
o #
�" 5�f&� *&� l�B ��� �' �-��^'� q0�� 2�
�" ��K� *&� l&�B ��� 7�"

��� #'T�L �N�0�.
*�+� (myVar -prime -localVariable
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1(��0��� 2�  �	�3
��� �� 8&��) ��� ����L �� #����� 0� ����^'� ?��@9 8���:

<type>      G����^'� ;
*�+�(

int   myInt ;
bool flag;

���L �� ���Y'�� ��� ����L �� #����� 0� ���r ����K� ?��@9 � �:
const  <type>   G����^'� = 0�	K� ;

*�+� (
const  int myConst = 4 ;
const  double  myPI = 3.1415 ;

4(��52 6(�
 0� #�f&� I����C#.���
� �� .�ZK9 �&�L 0� 7 #� �0:

 ?f�–��[ 8�	4 I����i

0�� ��>4 I�� G����>4 !&	� *��@����� UZB �� ���	��
sbytebytet
shortushortm
intuintu
longulongv

*�+� (
sbyte  mySignedByte = -125; // �Y�� & �3+� ����K�
byte  myByte= 125U; // �3+� ����K� dKT
short myShort = 31000 ; // �Y�� & �3+� ����K�
uint  myUnsignedInt = 65000U ; // �3+� ����K� dKT

 g–�f�� I��
 ���r 0�	K� &� dKT �f�� I��true &false	��
� ���(, ��( 0� 	���9 �� �0.

*�+�(
bool  myFlag = true ;
bool  myCheck= false ;
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w–80�O4� 8�	4 I����

I�� G������ UZB �� ���	��
floatu
doublev
decimaltx

*�+�(
float  myFloat= 3.456 f ;

��(7: ���0�	K� 8�����^'� I�� 8��float 	��Z) �� 	��� �
'Bf ��&F ��c 0� ��
� ���Y'��
 I�� �� �	� ���� �3Z� 0�	K� 20�<���double �� I�� C�	39 0� & �	� �K�9double #�

float	�� �� ����� �J(.
double  myDouble = 3.14567 ; 
double   yourDouble = 3.12323D ;
decimal  myDecimal = 23.4356m ;

��(7: I�� #��O�float I�� 8���decimal #" �0�� ���& 	��Z) ���m ��&M	��� ��.

� y8�'"0�" I����

	���� �� I�� &� 8&�B 8�'"0�" I����:
� I��char : #� 	" ���� �'"0�" � ���(, 8��� !� ���	�� & �&0 �� 0�"m	��� �� ����.
� I��string :�&0 �� 0�" #� 	" ���� 8���'"0�" �� 8� #4�
X� ���(, 8���.

*�+�(
char  myChar = ‘A’;
string  myName = ‘Nik’;

 #4�
X� 8� ���� 0� #" �4���� 5�� #��" ��� �0�� �0 ��( #� z'Q� I���� ����� �� #:��� ��.Net
a�� G�� � HD�& 0� -	�&0 �� 0�:� #4�
X� 0� #" 	�'Z� �4���� 8��� �.Net �	� ?��@9 P�) ��

	�0�� ���& &.
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 !��� I���� �� G�	" �� ��� *&	� 0�C# 0� !� A	� ?��@9 *��@� &.Net	�� �	� �Z�f:
 0� #'T0 0�:� I��C# 0� ����� *��@�.Net
SbyteSystem.Sbyte
ByteSystem.Byte
ShortSystem.Int16
UshortSystem.UInt16
IntSystem.Int32
UintSystem.UInt32
LongSystem.Int64
UlongSystem.UInt64
BoolSystem.Boolean
FloatSystem.Single
DoubleSystem.Double
DecimalSystem.Decimal
CharSystem.Char
StringSystem.String

� ?��@9 0� !��9 ���^'� 0� �	� ?��@9 I���� !�
� �� !��� 0� ����� I���� �� ���Y'�� 8�� #� ��
.Net��� �� � .*�+� !���4 #�:

System.Int32   myInt = 43564 ;
System.Single myFloat = 3.14f ;
System.Boolean myBoolean = true ;
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8(� �&9:;
 0� ����� 8���a�
4C#
� U�c� !��� 8���a�
4 !�C	���� ��.

 0� ����� 8���a�
4 ��� 0�C# � �� ���f&� #� #��9 �� 5��'
 � �� �S@� #� #���� 0� & 	�� �	� �",
���L �� �0��� � ��.

�a�
4)��( �a�
4 G��)��(

�
��f
&� 
P

��"

new, sizeof , typeof ,checked, unchecked ��[�
+  - !  ~  ++  -- cast �:9
*    /    % ���_
+    - �@
�
<<     >> �Y��
<    >    <=   >=    8� #J��0
==     != 8&�Z9
& AND�KJ��
^ XOR�KJ��
| OR�KJ��
&& AND�k��
|| OR�k��
? ���9 #� �k��
=    *=    +=    -=     /=    %=   <<=     
>>=   &=    |=      ^=

g�Z'��

 �� ���a�
4 #��" ��:�
4C �a�
4 &� � �9 -	��� �� !�Z:�checked &unchecked#" 	�'Z�
 0� � �� 8��� �f��@� #"C #" �0�	� ���&	� 	���( #'(���) � �� ��0�� #� ���J( ����	� PQ� 0�.

.��" �� 80&���� *�+� 	�7 �", �� �0 ���a�
4 #�K� ���0�":

www.mohandesyar.com

www.mohandesyar.com


w
w

w
.Pr

oz
he

ha
.ir

 ������ : �� �� ���	� �� �� ���	� �� �� ���	� �� �� ���	�C#

  ��� ���� 	
�� ��Balouchzahi@Hamoon.usb.ac.ir

*�+�t (9 ��	���
� #3���� �0 ��� #����� ��&�( -���a�
4 ���f&� #� #��.

��� 	���( ��� C:� {3k ���� �� $) !� ��&�( #":

 0�	K� ���b|	��� �� i��[
 8�X� ����^'� #��" I�� �L�byte -sbyte 5��@9 �0 p�T #����� ��&�( 20�<���0� -��� ���� 0��D

	���
�.

<(=(�#- >�(�"�
=>" 0� �0�) #� ��� 0� #" ��� �	� �	��X�L *�Z�" d��� �� 0�" � � ����	'� #4�
X� *�Z�"

��� �� �0��� ��	'� 5�� �� 8�:
 	'�Write :�&0 �� 0�:� ���r ����K� 6�7 �� & ����^'� 0�	K� 6�7 � � 	'� 5��.
 	'�WriteLine : 	'� #��O� 	'� 5�� ��:�
4Write $) #" 2&�Y9 5�� �� 	��� �� C
4 !���) ��

	��
� �� CK'�� 8	@� d( 8�	'�� �� �0 �
� !�:� 6�7.
 	'�ReadLine :�&0 �� 0�:� 8�&0& �� 8� #'�0 20�34 � `(� � �.
 	'�Clear :�&0 �� 0�:� *�Z�" 8��'�� !��" ]�) � �.
 	'�Beep :�&0 �� 0�:� .'Z�� p�� !�0&� 0� �	[ #� � �.
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 	'�SetCursorPosition :�� � � HD�& ���Y'�� �0�� �[�( !�'� & �J� #� �
� !�:� *�K'
��� ��.

 .��Write /  WriteLine:
 �� ��� 20�<� !� ���0�" & ��� �� ���Y'�� ���r ����K� & ����^'� ����K� 6�7 � � 	'� 5�� ��

	��� . ��� 8� 90�<� V�
@� 	'� 5�����L �� 0��D ���Y'�� �0��:

��.#	 ���� ?2.	: 5�� 0���� �� �", 	'� �'��0�) !���@� ��^'� G�� �f�B.
int x = 320;
float f = 32.43 f ;
Console.WriteLine( x );
Console.WriteLine( f );

� �.#	 ����: 5�� 0� �f�B 20�34 � �� !���
� �0 ��^'� 5�	�7 !��9 ��
WriteLine��
� 6�7.

int x = 320;
float f = 32.43 f ;
Console.WriteLine ( “ X= {0}      Y= {1}”, x , f); 
 

 8�� #� dKT -���L �� CK'�� ��&�( #� ���4 5O�9�" 2��>4 5�� 20�34 p�T *�+� 0�
 �	� 8	�� ���T 2�0�34) 8�� ��>4 5���� #" ��� ��{& }	�� �	� HD�& ( �
� �� � �� *��@�

���0 �
� 20�34 5�f&� #" ���L �� 5��a��� 20�34 ���0)X ( 8�� #�{0}  5��&� &
 20�34)Y ( 8�� #�{1} ��� �� ���� 0��D.

   20�<� ��&�(X = 320    Y = 32.43��� 	���(.

�-%7: !��� 0� ����� �f�'�" 8���'"0�" ��C 	����\n  &\t  ��� ���T PQ� 0� !��9 ��
��
� ���Y'��.

int x = 320;
float f = 32.43 f ;
Console.WriteLine ( “ X= {0} \n Y= {1}”, x , f); 

��� �� 6�7 #��L�	� d( &� 0� ��&�( �f�B 5�� 0�.
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 .��ReadLine :��� �� ���Y'�� 8�&0& �� 8� #'�0 20�<� ����K� `(� � � 	'� 5�� �� . HD�& 0�
	��� �� #'�0 � 	'� 5�� �'OL�� 0�	K�.

string  name;
name= Console.ReadLine();

 .��SetWindowSize : � � 	'� 5�� �� &� #" ���L �� ���Y'�� ��&�( ��X�) ���	�� .�N�9
��X�) 8��
4 & �KT� 8�� ���	�� �� 	�90�34 U�9�9 #� !� 8�&0& �'��0�).

 ��@�ATitle:���" �� ���Y'�� ��X�) !���4 5��@9 � � ��[�( 5�� ��.
 ��@�ABackgroundColor:#���� ��0 5��@9 � � ��[�( 5�� �����" �� ���Y'�� ��X�).
 ��@�AForegroundColor:���" �� ���Y'�� .�D ��0 5��@9 � � ��[�( 5�� ��.

 �	� ��0&� ��� 0� -	�	�� !�O� �0 *�Z�" =>" e��( & ��	'� �� ���Y'�� �a��a7 #" 8� #�����
���:

��� �	� ���� !�O� p�T #����� �� C[�B ��&�( ��� C:� 0�:
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 B�.C7 �� 6(�C#
� 20�<� �'L0�� I���� #� �':7�" I���� �0��
� #" ��" #��9 	��� �a�	
� #� 8�	4 I���� C�	39 � �

	��� �� C�	39 ��
_ . I�� �� ��^'� � 0�	K� !��9 �� *�+� !���4 #�short �� 8��^'� 0� �0
 I��int �� &long��
� ���(,.

short  myShort = 234;
int myInt = myShort;

���� �� #���� �Z:� �� C��%��" !��� 0� ��
4 5��7 & 	��� �
� i��[ C�	39 5�� $:4 ��� .
 I�� !�7 ��� ���& 5�� �� #" ��� G�X�� i��[ 20�<� �0 C
4 5�� 	��� p�T C�	39 $:4 G�X�� 8���

� #���� 2�4>k� !��� ��� �� �� ��� 5:
� -��� �� ���� 0��D �':7�" I�� 0� 8�'L0��.��.
int x = 897000;
short myS ;
myS = ( short ) x;
Console.WriteLine ( myS );

 �3'@��� 0�	K� p�T 2�0�'�� #4�
X� ��&�( #"-20504 ���'T� p�Y9� ��0�� �k�( #� #" 	��� ��
���.

� � �� i��[ *��@� #� 8� #'�0 ����K� C�	39 � � ����a�� I�� #� �4�� �� �� C�	39 ��&� �
��� �� ���Y'�� ��� 8� �&0:

� I���� �� G�	" �� #�f&������8�0�� - G�� #� 8	'�Parse 	���� �� #" I�� C�	39 � �
�&0 �� 0�:� �N��0�� #�f&� I�� #� 8� #'�0 .	���
� �D� ��� *�+� #�:

string  myVal = Console.ReadLine(); // ��� 8�	4 #'�0 � #�B�� 5�� ��&�(
int  myInt = int.Parse ( myVal ); //  i��[ I�� #� C�	39 � �u�'���
float myFloat = float.Parse( myVal ); // 80�O4� I�� #� C�	39 � �

� �a�� CB ��0 -��� �� � !� �� !��9 �� �4�� C�	39 #��L�� 8��� #" 8��	'� �� ���Y'��
 =>" 0� �����Convert G�X�� � � #" 	��� �� #��"	39	���� �� U���� 2>�.

string  myVal= Console.ReadLine(); // ��� 8�	4 #'�0 � #�B�� 5�� ��&�(

int  myInt = Convert.ToInt 32 ( myVal );
float myFloat = Convert.ToSingle ( myVal );
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D(�����	 ��� 2 B��E��- �� C#
� #� �	� #'��� 8�� #����� 8���� & C��%��" � � !��C#��
� #��9 ��� 2�:� #� 	���:

t. �� �3���� #QZ� 	��� �	'��.Net Framework #� $%� ���
� U<� .'Z�� 8&0 �� �0
.���
� ���� & C��%��" �0 #����� ��� �&0 . 8�� #QZ�.Net Framework ���� 8&0 ��

	��� �� ������ C��D �T��&�"�� . -������ 5���) �4�� #� #��9 �� 8&0 ��CD 0��D ��� =0�
��� �	� ����.

m. 	���� U���� �aO����& � �� �0 #�����Notepad 	��Z) �� & ���
� ���9.cs �� ���(,
.���
�.

�. !��� ����%��" 
" #� !���T �J� 0�C# ���& G	4 20�[ 0� #" .���
� �� C��%��" ����
 C��T -#����� 0� �J(EXE��� �� 	�f�9 -��� ��3
�� � #" !�.

C:\C��T ��Z�> csc   filename 
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 ��� � ����� �	
�	��	� �� ����� �	
 ��� � ����� �	
�	��	� �� ����� �	
 ��� � ����� �	
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�� ����� ��� ���� � ��
�� ��������� �� !� �� �"��C# ��C �� #�$ �%&� '���� �( !� �) *	+�� �� ,�-�!
 � ����)�. ����� ��� ���� � ��
�� ��������� �$�/� �� �) �0� �� ��������� �� �1�2 '��3�C 4�5� 	 6 �78 ��

�� 7 �� 9	 -�.
��� (���	
 ��������

�) �������� ;!� �) �1�2 ��<� ���=� �����> ���C	 +�� �� . �?���� ��-�� ������ �	��� @
-A ;!� �)if-else �
 ������ BC�switch��!�
� �� �$�/� ��.

 ���	
 ������if:
	+�� �� �!� '���� ������ ;!� ����>:

if ( Cond-1 )
{

Statement-1 
}
else if ( Cond-2 )
{

Statement-2 
 
}
…
else
{

Statement-n 
 
}

 �	��� *��"� E�F � G�$ ������ �� �"�� ��Cond-1  '�����) �H�
(� 	+�� ���A�� I�+ �>� *)�+ �� 6
Statement-1  I�+ *	+�� @��)�� �<� )��� I�+ �J�� 6 �>� � ))�> �� ��"�Cond-2  �7 )�+ �� 6

 '�����) �H�
(� I�+ ����) '��%�)Statement-2 ))�> �� ��"� . ���)� �<� )��� 	��� '��� !� ��K �)
��!�
� )����� ������ �) @��) �L�+ �� �� 	 7 �� �	�. . MN� '�����) �H�
(� *	+�?� ���A�� �L�+ O�� �>�

else)Statement-n ())�> �� ��"�.

���
�: MN�else,��) ��1L�+ �� E�	�J�� ����A�� E	H � ,2 )�"� E	H '��%�) � 9)�� �������if ����) *
 �� 	/�if	+ 	���� ��"�.
���
�: R&���C S�� �� 	!�� �$�% �1L�+ �� E�	7 �� S��bool+�� 	 . �!)��� � /!int ���=� ,��� �
� �� 9��K �
C ,��) I�+ �)if)�) ���A.

4�5�T(	!��F� �<��) �� �!� '�����) �H�
(�:
int flag=1 , y=5 ;
if ( flag)

Console.Write(y);
else

Console.Write(-y);
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 S�� �� 	!�� I�+ ,��) ��	�� ��!� *	+ 	���N� U!�C��7 ����) �� G�$ '�����) �H�
(�bool ������% �) 	+��
	+�� �� ! V��% )	H I�+ ,��) ��	��.

	�)�> ��"� � U!�C��7 ����	� �� )�) ��W� �!� '���� �� G�$ '�����) �H�
(� ,��� ��:
int flag=1 , y=5 ;
if ( flag==1 )

Console.Write(y);
else

Console.Write(-y)
 ���	
 ������switch:

 ������ ���=� ,2 )���
H � ���$� �7 @�� ���> ��
�� ��������� �� �F!) ��! ������ ;!�if	+�� �� . �� �����
 S�� �� ���W�� ��	�� �����N� �7 ))�> �� 9)�3��� ������ ;!����� *���� ���  *������� �! ��� !�"� �� ��

#��$ �%��&' (� �� ! ��)'��!�
� �-!��� �F!	
� �� ,)�� ���-� �<� �� #�$ * . ����A�� #�$ �-!��� I�+ XA�� �)
)�
� 9)�3��� ������ ;!� �) ,��� �
� �� 9��K � ��>�Y� *���6�7 U�?A �� Z!�1L�+ � 	+�� �� ���-�.

����� ;!� ����>	+�� �� �!� '���� �:
switch (��W�� )
{
case @��[��	��T :

Statements-1 
 break;
case @��[��	��\ :

Statements-2 
 break;
case @��[��	��] :

Statements-3 
 break;
…
default:

Statement-n 
 break;
}

 ,��) ��W�� ��	�� @^�� ;!� �)switch �� @��[ �!)��� �� _���� �� �� ��W�� ��	�� �>� *)�+ �� 6 ;�!�. �� `��
 ,2 �� a�/�� '�����) �H�
(� *	+�� ����� @��[ �!)��� �� ��!case ����) #��� BC� � ))�> �� ��"�break

 ,���� �� 4�� 7switch))�> �� U�� �.
 MN� '�����) �H�
(� *	+�?� ,�-�! @��[ �!)��� �� E�	�J�� �� ��W�� ��	�� �>�default 
7 �� � 9	+ ��"�

 ����)break ,���� �� 4�� 7 MN� ;!�switch)�+ �� U�� �.
���
� : ����) �� �� 	/�case �� 	/� �default ����) 	!�� �
��break	+�� ��+�) )�"�.
���
� : �) 9	+ �78 ��W�� S��switch	+�� �� ��+� � ��7��7 *V��% *�^�� S���� �� ��! 	!��.
���
* : �7 @�� �$�7 #�$ *��!�
� ��b � ��! �F!	
� �� �� I�+ 	 6 �����N� �>�case  �� �1�2 �� �0� �� ���

��!�
� �78 ���� @=..
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 X��� �	��� ,2 �) �7 )�7 U� ,��� �� �� ��+� X���� �� 9)�3��� �� �� G�$ �^�-�ToLower �� �� ��+� R��� ���7
� U
H BC� *	!�
� �� U!	?� 6�7)��> �� E�(�� �-!��.
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���
+ : ! �) ��	�� 	 6 �� 9)�3���case	+�� �
� ��(� ���7 �F�
H ,)�� ���� �� .	 ���:
case 2,3:

Console.Write(“ 2,3”); 
 break;

���
,: �� ��!)����7��� ������switch ���	�� ,)�
� )��� �� �"�� �� �7 	+�� �� 9)�� ���� � ����L �)
)�!c. �� E�(�� ������ #��� ��
H *����7 #���.

 - (���.
 �� !&/0
)�+ �� 9)�3��� �1�
/^�����) E�(�� ����� @1" ���� ����� ��� ���� �� . �� ��! ,��� �� �^�-� @���� �� �"�� �� �7

@1" �� �� ���� S����	!Y>�� ,2 E�(��.

 ���.
 !&/0for:	+�� dN=� '���
H �H�
(� ����� '�/$) )�	/� �7 )�+ �� 9)�3��� ����� ������ ;!� ��.
!1�
:@�� 9	+ ��+�� ��%� e����� e�	� #�$ �!� ��1^�5� �).
4�5�T ( �� ! )�	H� S�
(� �?����n

int s=0 , i; 
for ( i=1 ; i<=n ; i++)

s+= i;
�5�4\ ( ��	�� @$�!�) ��n	�!�
� �?���� �� �!� ��� ��	�� *�)��� ��.

∑
=

=
n

i

i

i
s

1 !
2

float s=0f; 
int i, p1=1, p2=1 ; 
for ( i=1 ; i<=n ; i++)

{
p1*= 2 ;
p2*=i ;
s+=  p1 / p2 ;

}
 4�5�] ( E�� )�	H� )�	/� ) �! �4�� (  �
A� �� )f �!g �
A� (?���� ��	�!�
� �.) ����� )��� )�	H� h��� @^�� ;!� �)

	+�� �� dN=�( .
int count=0 ;
int i;
for ( i=100; i<1000 ; i++)
{

int j, s=1; 
 for( j=2; j<=i/2 ;j++)

if (i % j ==0 )
s += j ;

if (i == s)
++count ;

}
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 4�5�f ( e�
" �?����n�6���?�$ ��� E�

if ( n ==1 || n==2 )
Console.WriteLine ( “1” ); 

else
{

int f1=1  , f2=1 ,i ,f;
for ( i=2 ; i<n ; i++)
{

f= f1 + f2 ;
f1 = f2 ;
f2=f; 

}
Console.WriteLine ( f ) ;

}

 ���.
 !&/0while:/� �7 )�+ �� 9)�3��� ����� ������ ;!� ��	+�?� dN=� '���
H �H�
(� ����� '�/$) )�	 .

4�5�g ( �/�?L )	H E�A�� S�
(� �?����n

int n;
n= int.Parse ( Console.ReadLine() );
int t= n , s = 0; 
while ( t>0 )
{

S += t%10 ;
t /= 10 ;

}
Console.Write ( “Sum of Digits {0}={1}” , n ,s ); 

 ���.
 !&/0do-while: dN=� '���
H �H�
(� ����� '�/$) )�	/� �7 )�+ �� 9)�3��� ����� ������ ;!� ��
	 +�� ��+�) ��"� �� ���� ��?�! UA�	� ���� � 	+�?�.

4�5�i ( �/�?L )	H E�A�� )�	/� �?����n

int n;
n= int.Parse ( Console.ReadLine() );
int t= n , count = 0; 
do{

count++  ;
t /= 10 ;

} while ( t>0 );
Console.Write ( “Number of Digits {0}={1}”, n ,count ); 
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4�5�j (�� �7 �
A���16 )	H ;!��>�Y� ;��/�k)�$ E�A�� S�
(�	+�� �!c. MN�.
int i= 9999 , s= 0 ,t; 
while ( i>= 1000)
{
t=i ;
while ( t>0) 
 { 

if ( (t%10)%2 == 1) 
s += t%10 ;

t /= 10 ;
}
if ( i%s == 0) 

break ;
i--;
}
Console.Write(i);

���
� : )���
Hbreak �continue ,��� ���=�C	+�� �� . ����) ���"� ��break ���� ,���� �� 4�� 7
 ����) ���"� �� � )�+ �� U�� � ���"continue + �� U�� � ���" ���� ��	��� �� 4�� 7)�.

���
� : ����)continue ����) �� ��� )��) )����7 �� ���� �) #�$break ������ �) �� � �� ���� �) ��
switch)�
� 9)�3��� ,��� ��.

���.
 �� !&/0 2 �3�" �������� 4	5 67��� !8��8
T. �� �7 	�!�
� �?���� �� �3% �A� ,�	� �
A� ��16 )�	H� ���7 S�
(�j� �!c. MN�	 +�.
\. �� ?� �� 9) �� ?� �� �)	H U!	?�a.
]. �� ?� �� �)	H U!	?�a 9) �� ?� ��.
f. �H�
(� ��� �H�
(��!� ���7 �?����n ��	�� �57�	� �� !� l�$ �� *��mHn �����n	+��.
g. h	+ 9)�) )	H ,��) E�� )�	H� )�	/�n	�!�
� �?���� ��.

 �>� &5�n= 628� 	 ���?H E�� )�	H� *	+�� �i)�
A� � ( �\n)�
A� �) (�!��	� �
A� �� E�� )	H �.

��</^� ��/^� o�� `� a�$�� ���
Ti/j/ng
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 ��� ���� ��� ��� ��.Net Framework ��� ������ ����� � �� �� �!��!" �C# �� #��
�
��$ �� #��� %�$ &�'�.

 ��� ����.Net Framework
 ��� ��CD �� ��)� ��.Net Framework �� ��� �� �*� �� 	����+ �� �, -.� #	$ #��� ���/

	���
� ��� �� ��)�) ��� ��)�1 �2.2(.�� ���� �	4�� 5	$�� 6�7 �, -.� �*
� ��, �Windows 
Installer ���4,���� 8��� �9���: ��� ���, �, 	���
� ��� ��Dot Net Framework
	�� #	$ #	�� ;<.

 ���4,���� �� #	$ ��� ��9���: 5��� �� =>Microsoft.Net  ���/ ��	;�� ���4,���� 8���
+ �� �9���: ��� ��
� �� �, -:�< 	;���? @��: �� 8��csc.exe 8��� ����A��, �,C# #��$� 5-.�

��
�.
 �	
��� ���� �
���C#�� ����� � ��
�	
� ���� �

 ������ � 8��
� �� �� -9�C# 	;��� �.�;� �!B����� � �� 	����+ ��Notepad	���
� #��C4.� .
 D��� �� �� ��� E����� ��, ��� ����Notepad� =A. � #��
� F��+ �

��)�C:\C#\Chapter#1\ 6�� �� ���First.cs	���
� #��?G) . �� �� �� H�: ��)� �	4��
	���
�(.

using System;
class Hello{

static void Main()
{
Console.WriteLine(“USB C# Course!”);

}
}

����� I������ �<�I�;, @
J ��� K���� 	��� I���
� @��A��, �� �:
C:\C#\Chapter#1> csc First.cs

 �*;�� �� �;M� N��O? �� ��4.� ����� �� => �,csc-)�� #	$ �4?�;$)��� @*$( I����? �����
 @��: ��)� 	��� @*B� ��� P:� -9� �, 	$csc �O��� ��Q44� �� ��path��
� �:�R� ��	;��.
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� ���� @��: ��)� �	4�� ��, ��� 6� �csc	$�� �� ��� K���� �, I�;, �� �	�> ��) � 6� �� ��
 -:�� �� ��)� ��� 8��+ �� �4S��� ��	;�� ����� ��� �� #��. �� 4)�.(

C:\WINDOWS\Microsoft.NET\Framework\v2.0.50727\
 ��� �� => ��)� ��� �,.Net framework v2.0���< �� �� ��.

���I���
� �� @
J ��� K���� ��	;�� �O��� �����Q4� �� ��)� ��� 8��
� �:�R� �:
� ��� ��My ComputerI�;, �� -.�� ��,.
� �;�T< ��� ��� ��properties E;�T< 8U �� �Advanced I���
� �� V��4�� ��.
� ��� ��Advanced �;�T<Environment VariablesI���
� �� V��4�� ��.
� ;> =A.��$ �� ��� ��� @*$ ���B� �� #�:

 V��4�� �� ��� ��� ��Path ��� �� ��, �Edit �� �� H�: ��)� I����+ ��path �:�R�
I���
� . � ��
� ��94�� �� ��W;� ��� ����; �� => �� H�: ��)� =A. #��
� �:�R�;Paste

I���
� �� . ��� �� 8��
� ��, �� 8U �� 	X�OK�4� ��� �O��� �����Q4� �� ��)� ��� �Y�
 ��� �� ���)� �� �� � #	$ #��T:�cmd-$�� �.�4.� ��� ��� 8��� ��9���: �� 8��+ ��.

	$ 	����� ���*+ ��M/ ��O? 6��> �!�� 5���< ���� @��A��, K���4.� ��� ��� �<� &�S.
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���< �� #	��B� H�: @*$ �� 8U ����� � @��A��, ���
� �,.

��S @��: � #	$ @��A��, ������ &EXE 6�� �� � ����� ��
� ��� �� 8U2.EXE -.� #	$ �� ��
 ���	, ���
� -9� �,IL ��T:� 6�� �� 	��� 8UILDASM T�� ��T:� 6�� ��� �, I���
� #��C4.�

 ��� ��CD	$�� �� ����� Z��.
 @��: =A. 5#��
� ���� �� �W����� ��T�� �	4��2.EXE��� �� �� 8U 8Drag	���
� .=> ��� ��

�B� ��T:� 6�� D��� ��S����� 	���? ��� @*$ ��.
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 ������ �� ���� : : : :��� ������� ������� ������� ����.Net Framework	
��� �� ����� � ����
�� ������ �	
��� �� ����� � ����
�� ������ �	
��� �� ����� � ����
�� ������ �	
��� �� ����� � ����
�� ������ � �� 	���� �� 	���� �� 	���� �� 	����C#

  ��� ���� 	
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� ���	, ���
� -9� &�SIL ��� ��MainI���
� �� ��, . ���	, �,IL ���B� �[����
	$�� �� ��� @*$.

����

2. ���	, =A. 5 #��
� ���� � @��A��, �� ��� ������ &�SIL	���
� #	��B� �� 8U.
using System;
class tst{

static void Main()
{

int first, second, sum;
first= int.Parse(Console.ReadLine());
second= int.Parse(Console.ReadLine());
sum = first + second ;
Console.WriteLine (“ Sum= ” + sum);
Console.ReadLine();

}
}
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1. Z\, ���	4� �� #��C4.� �� �� H�: ������Convert �� 8U ���	, =A. 5#��
� �)������
	���
� #	��B�.

]. ���> ^���� �� �, 	���
� �)������ �� ���!� #����� �� ������.Net  �� � \'� 5	��
� #��C4.�
 �� #��C4.�int ��System.Int32	���
� #��C4.� . ���	, =A.IL� �� 8U #	��B

_-.� #	$ �� �� ������ �� �+��C+ ��U 5	���
�
`. 	���
� �X. =A. 5��$ #��C4.� a��b � �;
R ^���� @�	M+ �� 8U �� �, 	�)��;� �� ������

	���
� @�	M+ a��b K���� �4*"�, ^�� �� �� �4<�T� ^�� � �, .
�_	$�� �
� a��b #	$ @�	M+ ��	c� �X/��� �" �� @�	M+ ��� ��
� �� ��U �" �� _��
� @�	M+ =*XY�� �� � ��� -�\J �� �� -�\J 8�	� ^���� 8��+

_K��b
�_	4:� �� �/�C+� �" a��b �� ���BJ� ^���� @�	M+ ��
�_��
� @�	M+ �Y�� ^�� �� 8��+ �� �� �J���� �"
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#Develop
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 ��� ���� �������� �� �������SharpDevelop  �� ���� �� � !������ � ��"�� #$  �$�% �� �&� �� �� '��� ��
 ��� ������C#��
� (����)�. ����� ���+� �������� �� ���� �)CD �,�	
� �� ���	-. /���� �� #)� (	0 (	��"-1

2�� �3�
"� �� ���� �� �45� �� #)� 6&
� 789 	���	� �� �$):� �� ��� !��0	-0��.
 ���� ;�<� '��-3 ��1.0.3 	-��� ��	�	  ��� ���� �&�=�> �� 	0�� �
� ���� �� ;��-� ?:� ���	�� �� �45�

2.2.0	-0�� �� ��	�� 6�� ���� !��0.
 ������ ���
� 	-. !������ � ��"�� � �������� @A� !>��� �� ��� ��C# 
� ��#Develop2.2.0�B �� ��C��

��0:
�. �����	�
 ��#Develop2.2.0

 �������� @A� �� !EFSharpDevelop 	���.Net Framework2.0��
� @A� ��. '% �� 	5� @A� #$ 
 !��9 G�9 ��������SharpDevelop2_2.0.1.1710_Setup. exe ���% @A� !>��� � (��
� �� � ��

	���
� ;�E��.
 �0�B �� ������ @A� !�
&� �� HBSharpDevelop '���program files IJ�
5� � ���1 �� ���F

shortcut ��� �� +�� '%Desktop��0 �� (��� ���F.
�. �����IDE�� �� ��
 ��� �

 �� ��� ����IDE !��9 K(	0 @A�SharpDevelop.exe ��� �� ��desktop �� (	0 @A� ���� �� �� �
	���
� �� � K��	-�� ��������� .�� HB L��M �� �Start Page	0 	���C ��� ��� !&0 ���2�.

 HB ��� � ��IDE � '��� ��Solution � �&-�� �� � ��
� ��� �� (	0 ��"�� !EF ��Solution ��"�� 	�	 
N���
�. � O�� 6�� �� ��Solution P����� �� �� 	�	 New SolutionN���
� �� ��"��. ��"�� �� HB

Solution N���
� P����� �� (Q��B R�� 	��� 	�	.
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#Develop
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 O�� �� �� (Q��B R��C# O�� H�) KWindows ApplicationsN���
� �� P����� . �� (Q��B R�� :59 ��
Console ApplicationN���
� �� P����� . O�� ��Name ���� �E)�-� S��Solution �� P�����

N���
� . O�� �� H�)Location'	0 (��CT '�&�SolutionN���
� �� P����� �� . ��� �� '% �� 	5�
 �
�� '��
�Create��0 �� ��"�� �U����� (Q��B.

 N����� �� K(Q��B ��"�� �� 	5� 	�� O�� ��MainN���
� V��� �� ������ /����)� N����� ��.
���	�( �� 	����-� �� ������ ��9�1 ����� �� �� �� ��0� ��� ��M�9 LW��� �	��
� XY> ���% �9�Z�.
 ���� �	��� ������ 6�0�� 	�� '��� �9�Z� ���)�Main ���� ���� ���� /����)� H�) N���
� �� XY> ��

 �� �� ��� 6�� S�"��MainN����� ��.
Console.BackgroundColor = ConsoleColor.White;
Console.ForegroundColor=ConsoleColor.Blue;
Console.Title= "Remove Spaces in String!";
Console.Clear();
Console.Write("\n Enter your String ?");
string  s=Console.ReadLine();
s=s.Trim();
int x=s.IndexOf("  ");
while  ( x != -1 )

{
s=s.Replace("  "," ");
x=s.IndexOf("  ");

}
Console.WriteLine(" Output= "+ s);
Console.ReadLine();
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���������������������������� �	 ��
 �	 ��
 �	 ��
 �	 ��
#Develop
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 �-�+,��  �� G�9 �=��� !> �� �� XY> ��0� �9�Z� ��� ��M�9 ���� K��M�9 ������ � �� ��M�9 ������
	�� (	0.

�.�	��� ����� � ����	�

 	��� �� '��� �� ������ ��� � � !������ #$ F5  ��-� �� �&-�� �� � ��
� (����)�Debug L-�+1Run ��


� P�����N���.
 ������ ���[C ���� \9� �� 	5� �� ��0 �� ]��+1 ����� �� ���[C K������ �� �[C �� � /��M�� #=�> 6�� ��

��0 �� �� �.��0 �� (	��2� ��� �� ������ ��� � ���
�:

 .�	��� !" �� !" �����
 ������ �� ^��$��&� �� N����� �� �	��� ������ 7C �� 7C ��� � ����Breakpoint !
3 6�� �� N���
� �9�Z�

 �� �
�� '�� � �U� ���� ���)� ��� �� 6�9�F7 ���YB �� /��M. �
�� '�� �� '% �� 	5�F5  6�=�� �� ������
Breakpoint ��0 �� �� �. ���	��� �� '��� �� �	5� /����)� ��� � #$  H�)F10 �F11 (����)�

��
�.
 6�0���� ����Breakpoint ����2� K!EF #=�> � ����� �� ����)� ��� �� �� �
� '�&� 	���
Breakpoint �
�� H�) K��
� !8�-� #)�F7  ��� ��29 ��.

#. $���%&' (��)IL
 ��-� �� '��� �� ��U-� 6�� ����Tools �-�+1ILDASM��
� P����� �� . /����)� /��A-�� �� ��IL

��
� (	��2� �� (Q��B ���	�� �� _����.
*.����+,-��.� �	��� /� ��0 �1�-	 0� 2�+
 �3.

`.�
F� �) ��9 ��	3� R�
"�
a.����� b��M �	3 ��9 ��$��&� S�F�� R�
"�
c. R�
"������ ��0� '��� ��	3�
d. ���	�� �� ���StartWith KEndWith KTrim KTrimEnd KTrimStart(��e �

f�� J� �8�9�� ���
��� ����

ag/i/jg
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 �������	 :�� ������ ������ ������ ����
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 �� ���� ��� ����� �� ������ �� �� ������ ������� �� � � ���!� �� ���� ����� �� �"�string)��$� (
&'� �����(�� )��*!� &�
�� �� �� ���� ���' ���(+ �� �� , �� ���� -����. �� �� �� 	$�� ��.

 0�1� �� &'� ��� �� ���� ��� ��� 2�,��3 ������ �� ��4� 5�6 �� �"�678�9� �� ������ ���:�'� ����
 �� ���� ����� ��; , 	<$�� �� ������� ��� �� ���1 , =��> ��?�����( @�� �@�� 5�AB �� ��	6 ��

&!�� � �> �,� �� �C�A'��� 9���
6 @�D�� �� ������	��$ �� EB�, ���:�'� ���� �� ��$� 9��F� *��.
������ �	 
� ��� ��� 
������� �����

�GC H��� �� �� ���� ����� ��I� J��GC ����� �����K�� ��� ��� J�C# 2��� L"6 �� , 	$�� ��C ��
 ������ �� �� �������� �� �� ����> 9��F� �� ��$� �D<��\0  �� ,null �
� �M��� ���$ �� ��(

	���?.
string  ����K�� @�� ;

N�O�P (
string  FirstStr = “USB C# Course!”; 
string SecondStr = “Advanced Programming”; 

��� 
�������� �� �����	 ����
 �Q�
6 �� ���$� 2,�� ��������� �� �'��'� ����[]��$ �� ���:�'� . ������ �� �'��'� ���� 7O�

i ��$� @�s 9��A6 ��s[i]��$ �� ���:�'� .
�����:	$�� �� �:4 ����� L�	�� ��R,� ��	I�.
N�O�S (T�U �I�; �� ������ �� ������ 9��F� ��$�for

int i;
string s = Console.ReadLine();
for (i=0 ; i< s.Length ;i++)

Console.Write ( s[i] );

N�O�V ( �I�; �� ������ �� ������ 9��F� ��$� T�Uforeach
string s = Console.ReadLine();
foreach (char ch in s)

Console.Write ( ch );

�����:WI3 9��F� ��$� 2,�� ��������� �� �'��'�X ��	���()read-only ( �
� , 	$�� ��
��� ��KC �� �������� ����I� 2��C.

N�O�Y (��$ �
� 5��Z��� ��'�	� ��� ���'�.
s[i] = ‘A’ ;
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�!��� ������ ��� �C &'� �	$ ����3 ��	�� �� �� �6�
D� ��� ��$� �� ��� ���� 5� !C ����� 	; �C 2
��$ �� ��(���. ��	�� ��� �� ���	GC �� ��� �� �� ���?.

�.�� ��� !	�"� #��$�
��$ �� ���$� � �> �� ��� �� ���� ��[, �Q�	
� �� �� ��$� \��R� & [ -,� ,�:

�$� %&�(� E��C �� -,� ��� �Concat 2��� ��� �� 2> �� ���:�'� H��� �� ��$ �� ���:�'�
 �	$&'�:

	�	[ ��$� = string.Concat( string1, string2,string3,... );
N�O�^ ( ��� 9����'� �6�
D� ���[� �� L. _�$� ��	I�s`��� 	���( ���	I� �U �����

string s1= “C# Course”, s2=”USB”;
string s=string.Concat( s1, s2 );

 _�$�S ��� ��$� \��R� �,�;s1 ,s2 �� ��� 	���(�� &'� 9��A6:C# CourseUSB 

 %&�((�� �Q�
6 �� -,�+��$ �� ���:�'� �� ��$� \��R� & [ . �� 2> �� ���:�'� �Q��QU ��
��$ �� ��+ ���:

	�	[ ��$� = string1 + string2 + string3 + ...
N�O�a ( _�$� ��	I�s	���
� ���GC ��� 9����'� �6�
D
b��[� �� L. ��.

string s1= “Software” , s2= “IT”;
string s = s1 + s2 ;

 _�$�S ��� ��$� \��R� �,�;s1 ,s2 �� &'� 9��A6 �� ��� 	���(SoftwareIT  �?� ��
����
� 5
6 ��� 9��F� �����C �� �	$�� ��$�� ��[, ��4�3 �
�� ,� ��� �����c�.

string s= s1 + “ ” + s2 ;

�. )��Contain
 
� ����C �� 	�� ��� �� 	$�� �� dc�� _�$� ��� � �,�; ��$� � ��> �� ��
� ���GC 2

 ��	I� E��C _D��� 	$�� ��$�� ��[, �M����� _�$� �� ��$� ��� �?� �� `��(true ��1�� ,
 ��	I� ����� 9��F<��false��� 	���( .	$�� �� ��� 9��F� \�3 	�� �� ���:�'� ����?:

bool  ��K�� = ��4� ��$�.Contain( ��$� ��� ) ;
N�O�e ( ��K�� ��	I� ��� 9����'� �6�
D� ��flag`��� 	���( 	<U �����

string s1=”USB C# Course”, s2= “Course”;
bool flag = s1.Contain( s2 );

 _�$� 2�U \�3 N�O� ��s2 _�$� ��s1 ��	I� ����� ��[,flag �����true��� 	���(.

����*: \�3 E��C�� &A!�	$�� �� =�!; f�*� , U�� g,�;.
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*. )��Replace
 � �� �� ��$� �� ��$� ��� � ��, 	�	[ ������ � �� �� ��$� �� ������ � 2��C �� 	�� ��� ��

��
� ��*Q��[ 	�	[ ��$� ���.

�$�(������ �+�,-��.
&'� �	�> ��� �� �<�*Q��[ 5
6 @�D�� �Q��QU ����?:

	�	[ ��$� = ��4� ��$�.Replace ( ��4� ������ , 	�	[ ������ );
 	�	[ ��$� �� �D��� , �	$ ��*Q��[ 	�	[ ������ �� ��4� _�$� �� ��4� ������ \�3 9��A6 ��

 ���? �� ���B.
����/ : 2,	� ��4� ��$� ���'� ��� ��	��� �� �B�� ��KC.
N�O�h(

string s1= “USB C# Course”, s2= “Advanced Programming”
string s=s1.Replace (‘B’, ‘A’); 

 ��������� ���� ����'� ��� ���[� ��B ��$� 2,��s1  ������ ��A �� �D��� , �	$ ��*Q��[
 ��$�s��$ �� ���� i�!��� . ��$� ��	I� �D��� ��s �����“USA C# Course”	$ 	���(.

( ( �+�,-��.��0���
> ��� �� ��� ��� @�D�� �Q��QU ����?&'� �	�:

	�	[ ��$� = ��4� ��$�.Replace ( ��4� ��$� ��� , 	�	[ ��$� ��� );
 ��$� �� �D��� , �	$ ��*Q��[ 	�	[ ��$���� �� ��4� _�$� �� ��4� ��$���� \�3 9��A6 ��

 ���? �� ���B 	�	[.
����1 :	��� �� �B�� ��KC 2,	� ��4� ��$� ���'� ��� ��.
N�O�j(

string s1= “USB C# Course”, s2= “Advanced Programming”
string s=s1.Replace (“C#”, “CSharp”); 

 ��$���� &R�; ��� ��C# 2,��s1  ��$���� ��CSharp �� �D��� , �	$ ��*Q��[s �� ���� &A!�
��$ . ��$� ��	I� � ��� ��s �����“USB CSharp Course”��$ ��.

/. )��Insert
� 2��C �� 	�� ��� ����
� k�� ��[�� ��$� �� �4�( 2�"� �� �� �� ��$� ��.

	$�� �� ��� ����? lA8 	�� ��� �� ���:�'� ����:
	�	[ ��$� = ��4� ��$�.Insert( L�	�� , ��$���� );

 	�R�C ��$� , ���? �� k�� �	$ ���� ��$���� �L�	�� mc� �� �	$ dc�� 2�"� �� \�3 	�� ��
!��� 	�	[ ��$� mc� �� �	$��$ �� ���� i�.
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����2:	��� �� �B�� ��KC 2,	� ��4� ��$�.
N�O�Pn (

string s1=”USB C# Course”;
string s= s1.Insert( 4, “Basic ” );

 ��$� ���“Basic ” L�	�� ��Y ��$�s1  �� �	$ ��D�� ��$� , ��$ �� k��s ���� &A!�
 �D����� ���$ �� ��$�s ����� � ��� ��“USB Basic C# Course”��$ ��.

����3:����� �� L�	�� ��	I� ��[�� ��$� ��	��� �� ��$���� 2��
� �3�o� & [�45 �� ���B
����.
����6:����� �� L�	�� ��	I� ��[�� ��$� �� ��� �� ��$���� 2��
� �3�o� & [��� 7�8 ���B

���� ��.

N�O�PP(
string s1 = “CSharp”;
string s2=s1.Insert( 0, “USB “ ); 

 ��$���� &R�; ��� ��“USB ” ��$� ��	I� , �	$ �3�o� ��$� ��	��� ��s2  �����“USB 
CSharp”��$ ��.

string s=s2.Insert ( s2.Length , “ Course”) ;

 9��A6 ���'� ��� ���[� ��“Course” ��$� �� ��� ��s2  ��	I� � ��� �� �� ���? �� �3�o�
 ��$�s�����“USB CSharp Course”��$ ��.

1. )��ToLower
 5�	AC � �> N��G� U�� g,�; �� �� ��$� �� ��[�� g,�; ���� 2��C �� 	�� ��� �� ���:�'� ��

���.
N�O�PS (

string s1= “ADVANCED C#” ;
string s= s1.ToLower(); 

 ��$� ��	I�s �����“advanced c#”��$ ��.

2. )��ToUpper
 5�	AC � �> N��G� f�*� g,�; �� �� ��$� �� ��[�� g,�; ���� 2��C �� 	�� ��� �� ���:�'� ��

���.
N�O�PV(

string s1= “basic c#” ;
string s= s1.ToUpper() ;

 ��$� ��	I� \�3 ���'� ���[� �� L.s �����“BASIC C#”��$ ��.
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3. )��CompareTo
 2��C �� 	�� ��� ����
� �!��I� �Q�	
� �� �� ��$� ,� . ��	I� 	<$�� 2�!"� ��$� ,� �p��<U

 ����� �D����45 ����� 9��F<�� ��1�� , �4+�9�	$�� ��.
	$�� �� ��� 9��F� 	�� ��� �� ���:�'� ����?:

int  check = ��$�P .CompareTo (  ��$�S );
��$� ��P ��$� ,SU , 	��
� �� �!��I� �Q�	
� �� �� 2�!"� �Q�	
� �� �I�B� ��$� ,� �p��<

 ����� �[,�( ��	I� 9��F<����1�� , �:4 ����� �D��� q��4 �	6 ��	I� �	<$���) �"��R�; ��
	$�� ��?�*� ��,� �� �R,� ��$�( �� , � �:<�)	$�� ��"U�� ��,� �� �R,� ��$� �"��R�; �� (

	$ 	���(.
����::� , U�� g,�; �� &A!� E��C ���	$�� �� =�!; f�*.
N�O�PY(

string  s1=”USB Software”, s2=”USB Hardware”;
int x = s1.CompareTo ( s2 );

 ��	I� \�3 9����'� ���[� �� L.x �����P ��$� ,� 2�U �	$�� ��s1  ,s2 	<$�� �
� 2�!"�.

6. )��Equals
	$�� �� \�3 	�� ����� 	�� ��� ��"�
6 9,�:C ��� ��,�( �� �� 	$�� �� �R�� ���	I� E��C �[

 ��	I� �	<$�� 2�!"� ��$� ,� �?�true ��	I� 9��F<�� ��1�� ,fale �� ���B �[,�( ��
��?�.

�����;:	$�� �� =�!; f�*� , U�� g,�; �� &A!� E��C ���.
	$�� �� ��� 9��F� E��C �� ���:�'� ����?:

bool check = ��$�P .Equals (  ��$�S );
N�O�P^(

string  s1=”USB Software”, s2=”USB Hardware”;
bool x= s1.Equals ( s2 );
bool y=s1.Equals ( s1 );

 �6�
D� ���[� �� L. �����K�� ����I� \�3 9����'�x ,y ����� 0�C�C ��false ,true
��� 	���(.

:. )��Compare
 ��$� ,� 2��� 2�!"� 2��C �� \�3 E��C ,� ����� E��C ��� �� ���:�'� ����? �� ��
� �'��� �� ��

	$�� �� 9,�:�� \�3 E��C ,� �� �� ���	�� �C E��C . 2��C �� q��4 9��F� E��C ��� �� ��<p
�
 �� 	$�� =�!; f�*� �� , U�� g,�; �� &A!� �E��C ,� 2��� 2�!"� �'��� �� �� ��
� ���GC

���Q� �M��� 2�!"� �� � �>.
 �� ���:�'� ����?&'� �	�> ��� �� \�3 	��:
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int check = string.Compare ( ��$�P , ��$�S , flag);
��$� \�3 E��CP��$� ,S 	��3 �� �[�C�� ��flag ��$� ,� �p��<U , 	��
� �� �!��I� �Q�	
� ��

 ��	I� 	<$�� 2�!"�check������:4 ����� 9��F<����1�� ,� �:<� �� , ���� 	���(.
) �����CompareTo(

������ : ��	I� �?�flag �����true 2�!"� f�*� , U�� g,�; ��$� ,� �!��I� �� �	$��
 �?� , 	��$ �� ��3�? �M���flag �����false �� &A!� �!��I� 5
6 @�D�� �� E��C �	$��

��� 	���( =�!; f�*� , U�� g,�;.

N�O�Pa(
string  s1 =”New C# Course” , s2= “new c# course” ;
int x = string.Compare ( s1, s2 ,true ); 
int y = string.Compare ( s1, s2 , false ); 

 �� �R, 	��$ �� ��3�? �M��� 2�!"� f�*� , U�� g,�; @,� ���'� �� �!��I� 5
6 @�D�� ��
��$ �� 5��B 9,�:C N��G� f�*� , U�� g,�; ��� @�' ���'� .r� ��� �� �[�C �� �� ��	I� 0�

x ������:4 ��	I� ,y ��������� 	���(.
�;. )��IndexOf

��,> &'	� ��Q�� ��$� �� �� �� ��$���� 2�"� 2��C �� 	�� ��� �� . �� 2> �� ���:�'� ����? ��
&'� �	$ ���,> ���:

int  index = ��$�P .IndexOf ( ��$�S );
��$� 2�"� N�A�� �� \�3 	�� �� &:? 2��C �� \�3 ����? �� �[�C ��S��$� ��P , ���? ��

��$� �p��<US��$� ��P �� 2> �,�$ 2�"� �	$�� ��$�� ��[,index ��1�� ���$ �� ���� ���B
 ��	I� 9��F<��index��� 	���( � �:<� �����.

N�O�Pe(
string s1 = “USB CSharp Course” , s2= “CSharp” ;
int index = s1. IndexOf ( s2 );

 �"<�� �� �[�C ��s2  ��$� ���s1  �	6 �<G� 2> �,�$ 2�"� L. �	$�� ��Y ��index ���B
��$ �� ����.

������: 2��C �� E��C ��� 
� �� ��<p
� �,�$ ��4� ��$� �� �4�( 2�"� �� �� �D�![ 5
6
��� .� L�	�� ��� ��� @�D�� ���� ������. 2��<6 �� ���$ �,�$ �D�> �� 	��� �D�![ 5
6 �� �� ���"

���� �� E��C �� @,�.

N�O�Ph (
string s1 = “USB CSharp Course” , s2= “CSharp” ;
int index1 = s1. IndexOf ( s2 );
int index2 = s1.IndexOf( s2, 5 );
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 L�	�� �� �D�![ 5
6 	��� @�' ���'� �� �[�C ��^� 2�"� �� 2�U , ��$ �,�$ 	G� �^ 	G� ��
 ��$�s2  ��s1 ��	I� ����	� ��[,index2 �����PX	$ 	���(.
�����*: �� �� ���"C ��R,� 2�"� \�3 	�� �	$�� �	$ ���"C N,� ��$� �� ��� ��	<U @,� ��$� �?�

	����? ��.

��. )��LastIndexOf
WI3 �	$�� �� \�3 	�� ����� 	�� ��� ��"�
6 ��$� �� �� @,� ��$� ���"C ���(> 2�"� 	�� ���

	����? �� �� N,�.
N�O�Pj (

string s1 = “USB C# Course at USB Univ.”, s2 = “USB” ;
int index = s1.LastIndexOf (s2 );

 9���o�C �� �[�C ��s�� ��	I�  �index �����Pe��� 	���(.

��. )��Remove
 �� ��c� gt; & [ 	�� �����$ �� ���� ��"� ��$� �.

��
� ���:�'� 2��C �� 9��4 ,� �� 	�� ��� ��:
�	��
� gt; �� ��$� �� ��� �C �4�( 2�"� ��.
�	��
� gt; ������ �Fc�� ��	GC �� �4�( 2�"� ��.

&'� �	�> ��� �� ���*� 	�� �� ���:�'� ����? ��:
��$�S =  ��$�P .Remove ( index , count );

3 ����? �� �� ���:�'� \�count ��	GC �Q����
� �2> 2��� dc�� 9��4�� ,  &'� �����(�
	��$ gt; 	��� �� &'� )���������.

N�O�Sn (
string s= “USB CSharp Programming Course!” ;
string s1=s.Remove( 4 );
string s2=s.Remove ( 4,20 );

��$� ��	I� @,� ���'� �� \�3 N�O� �� �[�C ��s1  �����USB ��������� ���� ���� ���� 	���(
 2�"� �� 	G�Y ��$� @�s	$ 	<���( gt; . ��$� ��	I� ��<p
�s2  �����USB Course! ��
 ���� �	$��Sn ��$� �� ������s 2�"� �� �,�$ ��Y	$ 	���( gt;.

�*. )��SubString
$ �� ���:�'� ��$� � �� ��c� ��(�' �	[ & [ 	�� ��� ���� ���$ ,� �� \�3 	�� ����� ��

��� �� � 2� �� 2��C �� .
&'� �	�> ��� �� \�3 	�� �� ���:�'� ����?:

��$�S = ��$�P .SubString ( index , count );
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 	�� �����Remove	$�A� dc�� �������� ��	GC �p��<U) mc� ��count( dc�� 2�"� �� �
 �� �	$index� 2��<G� ��$� �� ��� �C��$ �� ��3�? �M��� ��$� �� . N�O�SP ��� �Q����

	$�� �� ��o��.
N�O�SP(

string s= “USB CSharp Programming Course!” ;
string s1=s.SubString( 23 );
string s2=s.Remove ( 3 );

 \�3 N�O� �� �[�C �� ��$� ��	I�s1  �����Course! ��$� ��	I� ,s2  �����USB	$ 	���(.

�/. )��PadLeft
 2��C �� 	�� ��� �� �� �� ��Q�� ������ �� �� , ��4�3 ��	GC �� ����	�����
� �3�o� ��$�.

 ����?	$�� �� ��� 9��F� 	�� ��� �� ���:�'�:
��$�S = ��$�P .PadLeft ( Count , char );

 �\�3 	�� �� ��	GC ��Count��$� ��	��� �� ������S��$ �� ��,*3� . �?� �� dc�� @,� ������.
��� ����$ �� ��,*3� 2> ��	��� �� ��4�3 9��F<����.

N�O�SS (
string  s=”C#” ;
string s1=s.PadLeft ( 10, ‘&’ ); 

 ���[� �� L. �\�3 9����'� ��	GC ��h ������& ��$� ��	��� ��C# ��$� �� ��$ �� ��,*3�s1 
 �����&&&&&&&&C#	$ 	���(.)�� ��$� 5� N�8 �� 	�Pn	'��(

�1. )��PadRight
 �� �� ��Q�� ������ �� �� , ��4�3 ��	GC �� �� 2��C �� 	�� ��� ���� �����
� �3�o� ��$�.

	$�� �� ��� 9��F� 	�� ��� �� ���:�'� ����?:
��$�S = ��$�P .PadRight ( Count , char );

 ��	GC �� �\�3 	�� ��Count��$� �� ��� �� ������S,*3���$ �� �� . dc�� @,� ������. �?� ��
��$ �� ��,*3� 2> �� ��� �� ��4�3 9��F<���� �����.

N�O�SV (
string  s=”C#” ;
string s1=s.PadRight ( 10, ‘&’ ); 

 ��	GC �� �\�3 9����'� ���[� �� L.h ������&� �� �� �� ��$�C# ��$� �� ��$ �� ��,*3�s1 
 �����C#&&&&&&&&	���(	$). �� 	��� ��$� 5� N�8Pn	'��(
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�2. 
�� )��Trim <TrimEnd &TrimStart
 �� �����
� ���:�'� ��$� �� ��� �� , �	��� �� �������� �� �� �6�
D� gt; & [ 2��C �� ��	��.

 	��Trim 	�� �"�C��4 �� 	��
� �� gt; �� )�� ��� ��������� �� , )��	��� ��������� ��
TrimEndI3 	�� , )�� ��� ��������� WTrimStart �� gt; �� )��	��� ��������� WI3

	��
�.
N�O�SY(

string s= “&&&000C# Course@@&&&&&” ;
string s1= s.TrimStart (‘&’ , ‘0’ ); 

 ����'� ��� ���[� �� ������ ��	GC �� ��& ,0 2> ��	��� �� �	$�� ��$�� ��[, ��$� ��	��� �� ��
�� gt;��$ . ����� �[,�( ��C# Course@@&&&&&��$ ��.

string s2= s.Trim ( ‘&’,’@’ );
 ��������� ���� &R�; ��� ��& ,@ ��$� �� ��� , �	��� ��s	��$ �� gt; . ����� �[,�( ��

000C# Course��$ ��.

�3.)�� 
��EndWith/StartWith
 	�� ,� ��� 
� ����� ��> �� ��
� U 2��C �� �� ���� ��[, ��$� �� ��� �� , �	��� �� �� ��$�

 `��( 	�� ��� �[,�( �� ��	I�true/false	$�� ��.
	$�� �� ��� 9��F� ��	�� ��� �� ���:�'� ����?:

bool check = ��$�P .EndWith/StartWith ( ��$�S );

��$� ��> �� ��$ �� U \�3 ����? ��S��� 2��<G� , �	��� �� �� ��$���$� �� ��� ��P ��[,
` ��( �� ����

N�O�S^(
string s= ”C# Course”;
string s1= “USB ” + s + “ Programming”;
bool b1=s1.StartWith (“USB”); 
bool b2=s.EndWith( “Course”); 
bool b3=s.StartWith ( “USB”); 
 

 �����K�� ����I� , \�3 9���o�C �� �[�C ��s ,s1 �K�� ����I� �����b1  ,b2  �����true ,
 ��K�� ��	I�b3  �����false��� 	���(.
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N�O�Sa ( ��� ��$� �� 	�!��<� �� ������s1  ,s2  ���"C 9�G3� ��	GC LZ' ���3�? ����� �� ��
 ��$�s2  ��$� ��s1 	��
� T�U , ���
� �A'��� ��.

N�O�Se ( ��� ��$� �� 	�!��<� �� ������s1  �s2  ,s3 � ��$� �� LZ' ���3�? ����� �� �s1 
 ��� ��$� ��� ����s2  ��$� �� ��s3 	��
� ��*Q��[.
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������ u�$:
 ������ �� 2�"� �	��� \�3 ��$�s2 ��$� ��s1  ��$� LZ' ��	$ �	�.s2  �� gt; �D�> ��

���?. ��$� LZ's3  ��$� �"����� �C 5
6 ��� , ���? �� k�� �M� ���� 2�"� ��s2 � ��$� �
s1  ����� ��[,	<� �� �	�. �����.
N�O�Sh ( ��$� 2,�� �3�o� ��� ��4�3 ���� �� 	�!��<� �� ������s �� �� ���Q� �	��
� gt; ��

	$�� ��$�� ��[, ��4�3 � WI3 9�
�� ���.

������ u�$:
 �	��� ������ ��� �� )�� ��� , )��	��� ��� ��4�3��$ �� gt; ��,�, ��$�LZ' � �I�;while

��$ �� ���"C �	$�� ��$�� ��[, ��$� �� �3�o� ��4�3 �� ����� �C ��,���.
 �I�; 
� �� ��$� �� ��4�3 � 2	$ �	�. ��while 	G� ���' &�. ��� ��4�3 ���� ��(��

���? �� gt; �	$ �	�. ��4�3 �� . ����' &�. ��� ��4�3 gt; �� �� ��4�3 ������ N�A�� ��
��$� �����	<� �� �	�. ����� �3�o� ��� ��4�3 ���� gt; �C \�3 	�,� , ����? ��.

N�O�Sj (���
�� �� ��,�, ��$� 2,�� ��� �
�� ��	GC �� 	�!��<� �� ������ . �� v�3 ��� ��
 �Q�	
� �� ��4�3 �� �� �
��	�� �	$ �	[.

������ u�$:
���
� gt; �� �3�o� ��� ��4�3 5AB N�O� ����� �	���� ��$� 2,�� ��4�3 ��������� ��	GC LZ'

����
$ �� ��.
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N�O�Vn ( T�U �� ��$� 2,�� @�B�� ��
D� ����
� &3���� ��,�, �� �� ��$� �� 	�!��<� �� ������
	��
�.

������ u�$:
 _I�; � 
� �� �	��� ������ ��� �� 	���
� �� �	���� �� ���Q��
�foreach ���� ��

 2,�� ��������� ,*[ ������ ��> �� ��$ �� U LZ' ���<� �� �	�. �'��'� ��,�, ��$�
 2	$ 5�	AC �� L. �	$�� �
B� ��������� ,*[ ���*� ������ �?� `�� �� &!� �
B� ���������

��$ �� ��,*3� ��
D� �� �
B� N��G� �� 2>.

=��"�
P. �	6 , ��$� � &3���� �� �� 	�!��<� �� ������k 9�
�� ��	GCk T�U �� ��,�, ��$� �3�;

	��
�.
S. �	6 , ��$� � &3���� �� �� 	�!��<� �� ������k 9�
�� ���� �k �� ��,�, ��$� 2,�� �3�;

	��
� gt;.
V. ��$� ,� &3���� �� �� 	�!��<� �� ������s1  ,s2  �	6 ,k �� ��$� ��� ��> 	��
� ���GC �

 N�8 �� , w����k( �� ���� ��[, ��$� ,� �� ��` ��
 �?� N�O� 2��<6 ��s1=”USB C# Base Course” ,s2=”MIT Open Course” ,

k=6  ��$� ��� ���� 	$�� �� &'�� \�3 N��' i��[ 9��F<�� �� �	$��Course N�8 �����a
	$�� �� w���� ��$� ,� ��� �� 	$�� ��.

Y.�� �	$ ���� W���$ ����� �� �� ��,�, 9��A6 � �� 	�!��<� �� ������ ��,�, �� �	$�� �� ���
��,> �� *�� 9��F� �	$ ���� -,� lA8 ���> LZ' ����
� &3����.

	$�� �� ��� W���$ ����� ��,�, ��$�:
�	�� �	$ �	[ �"�	
� �� ��4�3 �� WI3 9�
��
�	$�� �� ,� ����� 9�
�� N�8 5B�	;
����	� ��[, ��,�, 9��A6 �� ���t? �rI� &�76 ���Qp��.
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���Q�*�� -,�:
�	���
� 5I�<� �
�� 2> �� ��� �� �� �
�� �� g�; ��R,�
� g,�; 5AB _�;�� �� �	�> &'	� 9��A6 ��ay	���
� �3�o� ��.
� g,�; ����j �� ��H g,�; ,H �� ��j	���
� 5�	AC.

 �p��<U N�O� 2��<6 �� �
��the�
�� �� ���? *�� \�3 -,� ��jetay ��$ �� 5�	AC.

^.�<� �� ���������
� &3���� ��,�, �� �� ��$� 9��A6 � �� 	�!� � 9�
�� ��	GC LZ' �
	��
� T�U ���> ���1 , �3�; �' ��3�; ,� ��3�;.

 ��$� N�O� 2��<G�s=”my First C# Note” , �3�; ,� �
�� ,� ����� �� U �
�� �
� , �3�;	$�� �� �3�; x<. �
��.

����� ��	
 ��� ��

�� ���

��/�/��
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������ ���� �� �� ���� ����� ��� � �! "# ��$�%��# ��
 "����� &�'� ()�
 "����� �� �$ ���*�+ � �,-�.� ��� �
��� ��/ "���� �01 2)� �$ "# �3, 
 . �����5� � "67$ ���� ��/�� 2)�,�� �� 	8) "# 97� ���� :�;� "��<$

� � �
 "8$ �� ���= 2,>�7 �?�.� � ���*�+ ��
 "����� �,��7= ���= �� �) �
 �� ��# "# �/�� 	� �,8@# ��.A ��# ��
97� "�B�� C����� �� . D�� � D�� 2)� "� » "F�' � G� H$ «�/ 	� ",J-.

 ��C# 	� ���� 	7��� ��� ��0J$ "� �6� ����01 �� ��7K# "# �
�,� � ��7K# �� �3$��F� �
�!�� � L�.A� 2)�
� "� MH1 �01 2)� �� � ����-�/ 	� ",>���+ �
�, . �� "# �/ �#N,� �)��C# 	� ��7K# �� 	;O� �
�,�

��/ 	�� ",1�- �P��� "��-��A �!�� �) :�3� "� � �3/��.
 "����� �� 	Q�H� �� �� �
�,� 2)� R%7 ��3
� 	� S�<�� 	3�6� ��
��# "# � )3� ()�
�,� ���$ 	� R)� "�����

	��>��1 ��3/�� 	� ������� "#�)���.

�����: ��C# :��� �3��� 	��� ��
�,� :��� 2)� �� � ��/ T)�6$ ��7K# :��� �)�� MH1 �
�,�C����� �A�.

�.	
�� �����
 �� ���J,7� ��� ��
�,�C#�3/�� 	� U� �� ��:

���$�,7� ��
�,�
 :��� �� ���J,7� ��� ��
�,� "��;� �
�,� 2)�C 	W�/ "83)� :��� � ���� �,� ���! XK# U� �

)�,� ���! XK# U� �� ���Z,� (G�)��� 	��>��1 �� ���= G���$ 	� ��/�� ",/�� �A�.
���$�,7� ��' ��
�,�

 L	/ ��# "� R%7 ����- ��<)� �
�,� 2)� ���! XK# �� 	W�/ �)�� ��,! �
�,� 2)� �� ���J,7� 9�A
��� 	��>��1 �� �
�,� 2)� :�$ 	� ��.�.

 �� ��' ��
�,� ��� �� \�� � �/ 	� ",>���+ ��$�,7� ��
�,� �� ���J,7� � ��<)� 	5�5@ "� �01 2)�
G�3# 	� ]#� ��7K# "� ^��� �01 "� �� ��$�,7�.

�. ����� ���� �������� � 	
��
XK# �) :��� ��$�,7� U� ��
�,� T)�6$ ���������- �� �3/�� XK# := �� ���J,7� ���� "# ����+ �)�

�/ 	�:
static  <	,;-��� U�> <�,� S��> ( �
�,����+ 9 �B )
{

�,� "���
}

������	� ���
 �� �A� U��� �� 	8) ���$ 	� 	,;-��� U�C# "# 97� ����H� U� 2�F� � �/���,� :�3� "�

�����- 	��� ��3��>��1 "����� "� "<�,� .3� "� �� ����H� _�
 �,� "*��3@ U� ������5� �� "<�,� :�
 �,� 	,;-���void�/ 	� ",1�- �P���.

www.mohandesyar.com

www.mohandesyar.com


w
w

w
.Pr

oz
he

ha
.ir

 ������� :��������������������

���� ���	
� ��� �Balouchzahi@Hamoon.usb.ac.ir

���  	�
 := �� �,� 	��>��1 �� � �/ 	� ���� 9F � := "� "# �,� ��8��� �� &7�3,� 97� 	��� �,� S��

�/ 	� ���J,7� . S�� �01 �� ��/ �#` ���N5��� 2���� �� �
�,� ���N5��� �� "# ���- 	� "�a$
 ���J,7����-.

�	
���!	" #$%&
�/�� 	� �,� 	A��> � ����� ��
�,����+ 9 �B ���! bO� 2)� . ��# "� :�$ 	� G
 	36)

 �� ���= 97�� c)�,� 91�)�� 9�A �
�,����+ �� :�$ 	� G
 � ��# ]�7�� �,� "� �� ����H� �
�,����+
�,�� �� 	A��> � ����� ��
�,����+ T)�6$ 	5�5@ "# ��� ���J,7� 	7��� ��� �01 2)� "���

���- 	� ����.

��� '���
 9�A �,� "# 97� 	$��,7� "��<� ���! � �/�� 	� �,� ��8��� ��33# dO;� �,� "���

��� 	� ���� ���= �� b)> ���� ��� e�
 "� :��7�.

G)����+ 	� �
�,� T)�6$ ��� �� ]�f� �3@ "���� "� �)� ��:

]�f�g( "# �� )3� ��,�,����+ :�36� �� h��a ��� ���).#�� � ���� 91�)�� ����� ��
� �� ���= G
�����-��.
�,� i�/:

 R+ �97� ����� ��� �� �� 	8) .�� ��� �� G�).#�� :@ � �3/�� 	� h��a ��
��Z,� �,� ��
�,����+
97� h��a ���� .�� G�).#�� . :� 8) �
 ����� U� �� �,� 	,;-��� ���H� U� 	36)�/�� 	�). Uj� 2)�

9 �� k��a ";��
.(
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 �,7� ��return�/ 	� ���J,7� �,� �� "<�,� ���H� :�����-��� 9�A . "F7��� �� R+ k1 ]�f� �� "#
 �,7� M7$ ���H� 2)� �G�).#�� ���H�return�/ 	� ������-�� ��3��>��1 "����� "�.

� �� "� �,� 2)� �� �)�� �,� T)�6$ �� R+���- ���J,7� 	F7�3�/�� 	� �)� l�0� �,� 	��>��1 ����- "#:
<	,;-��� ���H�> = <XK# S��>.<�,� S��> ( �
�,����+ S�� );

-��� ���H� "# 97� ���Z,� S�� 	,;-��� ���H� �,� �� ��/ �������)��� 	� �����5� �> �� ��.
�����: ��C#��# �P31�a 	,;-��� ���H� �� :�$ 	�.

]�f�m ( �,�Main �,� "� ���H� �� ]�7�� �� "# ��)��� 	 )���� �� "�- "� �� �F� ]�f�Max 91�)�� �
� �� 	,1�)�� �)��H� G�).#�� ��,� 2)� �� G�).#�� ���H�����7�� S�<�� "� �,� 2)� �� 2,1�- ��#.

"����� i�/:
 �,� ��Main���/ 91�)�� ����# �� h��a ���H� �� ��,�� G�).#�� ���H� "F7��� 9�A ���H� �� 2)� R%7

 �,� "� �� :=Max �,� �� ��/ ���� 9;-�� "<�,� � ��� ��/ ]�7�� �F� "�!�� �� ��/ ",/�Max ��
 ��Z,�result97� ��/ ���� ����.

result = Program.Max ( x , y );
 �,� �� �
�,� ]�f� 2)� �� :@Main�� ��/ ���� XK# �) :��� ���,�� �� XK# S�� �� :�$ 	� ��

��# �P31�a 	��>��1.
result = Max ( x , y );

97� ��/ n�@ 	A��> �� "<�,� ���H� R%7. �� ��� 2)� �� "� ����� � ��� S�<�� :�$ 	� .�� �)� �,7�
 	8�# ��Z,�result�/�� 	��:

Console.WriteLine ( Max ( x , y ) );
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�� k1 �,� :�$ 	� l�0�Max ( x , y ) ; 	,;-��� ���H� �� 9B�! 2)� �� "# ��� 	��>��1 .��
�,�97� ��/ �P31�a.

]�f�o ( �� "# �� )3� �� "����� �)��H� 91�)��n �x�)��� "F7��� �� �)� ��7 ���H�.

∑
=

++

+
++++=

+
=

n

i

ni

n
xxxx

i
xS

1

13107413

13
...

107413
 S�� "� ��,� ��,��CalPow� �,����+ ���H� "# G� )� 	�� �,����+ :�$ "� �� ]�.���7� 	� S . 2)� �� R%7

G)�� 	� ���� ��7 ���H� "F7��� �� �,�

 	� ��
�;� "# "�5���
�/ �)��H� 91�)�� �� R+ ]�f� 2)� ��n �x "H�! �) �� �for 2,1�- ��# ��
 �,� ��CalPowU�<�n97� ��/ "F7��� ��7 ]�� "��A.

 "����� 	A��> �� �� "���97� ��/ ���� :�;� �)� �� k1:
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]�f�p( S�� �� ��,� �� 2,1�- ���� �� "# �� )3� �� "�����IsComplete �,����+ �)= �
� 	� d�O;$ "#
 ���# ����� U�<� �"� �) 9 
 ���# ���� := �����)S�$ (�)��� "F7��� �� 	��� ���@.

"����� i�/:
 �,�IsCompleteh��a ���� 91�)�� �� 9Ff� � ���H� := :�� S�$ �@ �true �) �false ��

�����- 	���. ���H� �/�� S�$ ��� �-� "#true ���H� l�03)� ��'�� �false�����-�� ��.

97� ��/ ���� :�;� �)� �� k1 "����� 	A��> "���:

(.	
�� !) 	
���!	" *	+!� ,	-.�!
 �
�,� "� �
�,����+ ]�7�� ������ �� ���/�� l��J,� �����	�-��- ���� �A� . ��C# .��/�� ���

	�-��- �
�,����+ ]�7�� �����/ 	� ���/� ���= "� �)� �� "# ���� �A�:

�&�( ���!	" *	+!�	�!��0 )pass by value(
�� :��
 ��/ 2)��
�,� �� ]��� �$ "# 97� 	/ ]�7�� 9�A�����-�= := ��/ 	� ���J,7�� . "# 	��53


 �,� "� � ��/ ��<)� :��-�= ���H� �� 	%# �) ��/ 	� ]�7�� �,� "� ���H� �� 	��>��1 l�0� 	���-�=
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�/ 	� ]�7�� ��/ ����>��1 . ��3��>��1 �,� 	�a� ��Z,� ���H� �� ���Z$ �	%# 2)� �� ��/ S�<�� l���Z$
�����.

�01 2)� �� 	B�7�� ������-�= "��#)]��� �$(��� ��/ �� �
�,� "� ���H� �� 	��>��1 l�0�.
]�f�q (�
� 	� :�;� ��� ��/ �� := "� ���H� l�0� �����-�= "# �� ��,� �� ���J,7� 	5�5@ ]�f� 2)� .

 ��/ ����>��1 �,� ��
�,����+ ��Z$ S�53
 �� ��3��>��1 �,� ������-�= ��Z$ S�� 2�3*�
 	7��� ���
�/ 	� ����.

using System;
class Program
{

static void Main()
{

Console.Write("a=?  ");
int a = int.Parse(Console.ReadLine());
Console.Write("b=?  ");
int b = int.Parse(Console.ReadLine());

Console.WriteLine("\n a={0}\tb={1}", a, b); 
Swap(a, b);
Console.WriteLine("\n a={0}\tb={1}", a, b); 
Console.Read();

}

static void Swap(int x, int y)
{

int tmp = x;
x = y ;
y = tmp ;
Console.WriteLine("\n X={0}\tY={1}", x, y); 

}
}

 ����# �� ��� �� ��,�� k1 ]�f� �� ��� �� 2)� R%7 ���/ 91�)�� �,� "�Swap��/ 	� ]�7�� . �,� ��
�/ 	� r� �5)��
 �� ����� ��
�,����+ �)��H� �P���� .R%7 �,� "� ]�,3#Main���- 	���.

!��� "��# �� �
��Z,� �)��H� "����� 	A��> "# "�5���
 � 97� ���7� n�@ "� k1 � l���Z$ ��
� 	� :�;�
 �,� :��� ��/ S�<��Swap �,� �� ���= ��P� ������-�= "�Main :��
 �
��Z,� 2)� � ��/ 	�� ]����

�3/�� 	� ���� �� �> "�B�� �)��H�.
97� ��/ ���� :�;� �)� �� "����� 	A��> �� �� "���:
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2(� ���!	" *	+!��	3!� 4!�5)call by reference(
 �,� �� ���= ��P� ������-�= "� ��/ ����>��1 �,� �� �
��Z,� ��� �� ��/ S�<�� l���Z$ G�
�O� �-�

 �� :�$ 	� ��/ ]���� ��3��>��1J,7� 	�>��1 U� 2)���� ���.
�� �3$��F� "# ���� �A� U�A�� l�0� �,����+ ]�7�� D�� ��:

�. ,�%6� '76� �� �)	8�+�ref
 U� �� "# ()�
�,����+ �� �F� �)�� �:= 	��>��1 :��� �� G
 � �,� T)�6$ :��� �� G
 9B�! 2)� ��U�A��

 ����# "��# ��3, 
ref��� ��8� ��.
����(:�������-�= 9B�! 2)�,! ]�7�� �� �F� �,� "� 	B�7�� � s���3/�� "�B�� ���H� ����� �)�� . ��' ��

�/ G�
�> "A�� �)�%��# :��� ��t> �� l�03)�.
]�f�u ( l�0� �����-�= "# �� ��,� �� ���J,7� 	5�5@ ]�f� 2)�ref�
� 	� :�;� ��� ��/ �� := "� .

�3��>��1 �,� ������-�= ��Z$ 	5�5@ 2�3*�
 	7��� �� ��/ ����>��1 �,� ��
�,����+ ��Z$ S�53
 �� �
G�)��� 	�.

using System;
class Program
{

static void Main()
{

Console.Write("a=?  ");
int a = int.Parse(Console.ReadLine());
Console.Write("b=?  ");
int b = int.Parse(Console.ReadLine());

Console.WriteLine("\n a={0}\tb={1}", a, b); 
Swap(ref a, ref b);
Console.WriteLine("\n a={0}\tb={1}", a, b); 
Console.Read();

}

static void Swap(ref int  x,ref int y)
{

int tmp = x;
x = y ;
y = tmp ;
Console.WriteLine("\n X={0}\tY={1}", x, y); 

}
}

 ��
�;� l�0� �����-�= ]�7�� �� �/ 	�ref "��# �)�� ����#ref :��� �� G
 �� G
 � �,� 	��>��1
��# �#` ��,� T)�6$ :��� ��.

 U� �� �
�,����+ �-� ��/ 	� �
��;� "����� 	A��> �� "# "�5���
ref �� ���= ���H� ��Z$ �����- 	1�6�
��N- 	� ��v�$ ��P� ������-�= ����.
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�. ,�%6� '76� �� �)	8�+�out
 :�$ 	� "# ()��/�� �� �5)� 	8) ��P� ������-�= "� �� �
�,����+ ��� �� ��/ S�<�� l���Z$ := ��# "�
l�0� �
�,����+ ]�7�� ���� ]���� 	A��>)out(�/�� 	�.

 9B�! "��;� .�� 9B�! 2)� ���F� � ����# "��# �� �����-�= S�� �� �F� �)��out��� ���J,7� . �)�� 2�3*�

��� ���J,7� "��# 2)� �� �,� T)�6$ �� �
�,����+ U� �� �F�.

����9:�/�� 	�� �,� "� ]�7�� �� �F� �����-�= 	
����H� "� ����� 9B�! 2)� �� . "8�� �)�� �� �
�,����+ ��
G�)��� 	
����H� �,� "��� �>�� . l�03)� ��'��) ��
�,����+ "*��3@ U�out 	
����H� �,� :��� �� ��

G�)��3� "�B�� (�/ G�
�> "A�� �)�%��# :��� ��t> ��.

]�f�w ( l�0� �����-�= "# �� ��,� �� ���J,7� 	5�5@ ]�f� 2)�out�
� 	� :�;� ��� ��/ �� := "� .
1 �,� ��
�,����+ ��Z$ S�53
 �� ��3��>��1 �,� ������-�= ��Z$ 	5�5@ 2�3*�
 	7��� �� ��/ ����>��

G�)��� 	�.
using System;
class Program
{

static void Main()
{

int a, b;

Swap(out a, out b);  
Console.WriteLine("\n a={0}\tb={1}", a, b); 
Console.Read();

}

static void Swap(out int  x,out int y)
{

x=10 ;;
y=20 ;
Console.WriteLine("\n X={0}\tY={1}", x, y); 

}
}

��
�;� k1 ]�f� �� U� ��
�,����+ "# ���- 	�out :@ � ��� ��/ "�B�� 	
����H� �,� :��� �
�,����+
 U� ��out 	36) ��P� ������-�= "� �)��H� 2)� ��3/�� 	�a �b����- 	� ]���� .�� . �� k1 "����� "<�,�

97� ��/ ���� :�;� �)�.
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]�f�x(��)��� 2��6$ �� �)� "����� 	A��>.
using System;
class Program
{

static void Main()
{

int a=1, b=2; 
Console.WriteLine("\n Main:\n a={0}\tb={1}", a, b); 
Tst1(a, ref b);
Console.WriteLine("\n Main:\n a={0}\tb={1}", a, b); 
Tst2(ref a, out b);
Console.WriteLine("\n Main:\n a={0}\tb={1}", a, b); 
Console.Read();

}

static void Tst1(int  x,ref int y)
{

x += y;
y *= x;
Console.WriteLine("\n Tst1=> \n a={0}\tb={1}", x, y); 

}
static void Tst2(ref int x,out int y)
{

x += 4; 
y = x + 2; 
Console.WriteLine("\n Tst2=>\n a={0}\tb={1}", x, y); 

}
}           

 ������ "� �,� �� ���! k1 "�����Tst1 �Tst2 �,� ��
�,����+ "# �/�� 	�Tst1&�$�$ "� U� ��
	��A�� � ����H�)ref ( �,� ��
�,����+ �Tst2	��A�� U� ��)ref ( 	A��> �)out (�3/�� 	�.

'3��:����5� "�B�� ���H� �)�� s��,! �,� �� ���J,7� �� �F� 	A��> U� ��
�,����+ .) �,7�y=x+2 �,� ��(.

 �,�Tst1 �,�Tst2 �,�Main
y (ref)X

21
63

y (out)x (ref)
61
75

ba
21"�B�� �)��H�
61 ���A� �� �6�Tst1
75 ���A� �� �6�Tst2

 ���v�$ �y�3,� ������-�= �� ����H� U� ��
�,����+ �)��H� ��Z$ "# ���- 	� ��
�;� k1 �)��H� "� "A$ ��
 �,����+ U� �-� "8�B�! �� �����ref �) �out l���Z$ 2)� ��/�����- 	� ]���� ��P� ������-�= "�.
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(. 	
�� ,!���!	��+:

 ��C# �,� 2)�3@ T)�6$ �� 	� �)N+ :�8�� ��/�� l��J,� ���= ��
�,����+ C��<� "# 	����� :� 8) ������
�/�� . ���N-����7 9����� 2)� "�):��# ��F���- (�/ 	� ",J- �,� . ��/ ���N-����7 �,� �) "# 	��53


����>��1 �� &7�3� �,� �	��>��1 �� ",1� ��# "� ������-�= &�$�$ � U� ����6$ 	7��� �� ��)�%��# ��/ 	�
�)��� 	� z�O,��.

 T)�y� 	$��J,� {��� U��� ��� �� "# :� 8) ������ �� �,� �3@ ��<)� ���� �
�,� ���N-����7 s|�6�
���� 	� ��# "� ��3
� 	� S�<�� �� 	���;�.

�$ ���7 �,� ��/ ���N-����7 ��
�,� �� "��� 2)WriteLine �� "# �/�� 	�C# ��g}  l��J,� 9B�!
�)� ��/ �3/= := �� "��� �3@ �� "# 97� ��/ ���N-���7 . �h��a�	B� �)��H� n�@ ���� ]�f� :�36�

���- 	� ���J,7� �,� 2)� �� ���' � �� ",/� ����;��.

]�f�} ( �)� �# �� �,�Sum5� 	� "F7��� �� h��a ��� �� U�<� G
 "# 97� ��/ ���N-���7 �� "�
 U� �� ��� �� U�<� G
 � �)���float��.

using System;
class MainClass
{

static void Main() 
 { 

int a=4, b=6; 
float c=3.4f, d=4.6f; 
int SumInt=Sum(a,b);
float SumFloat=Sum(c,d);
Console.WriteLine("Sum int=>{0}\nSum float=>{1}\n",SumInt,SumFloat);
Console.ReadLine();

}

static int Sum(int x, int y)
{

return x+y;
}

static float Sum(float x, float y)
{

return x+y;
}
}

 �)� �� k1 "����� 	A��>97� ��/ ���� b)��� . k1 ]�f� ���� �,� �]�� 	��>��1Sum U�<� "# ]��
 �,� S�� 	��>��1 �� � �/ 	� 	��>��1 �)��� 	� "F7��� �� h��a ��� ��Sum ��� �� "# S��float

�/ 	� 	��>��1 ��)��� 	� ��A �5)��
 �� ��.> "� M> �� "����� �k1 ]�f� �,�� ~�� 9�A 97� S�| M
��7 ��
�,� 	��>��1 	5�5@ �$ ��)��� �)�%��#��-��3# ��
�;� �� ��/ ���N.

1 Method Overloading
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]�f�g�(��7 ��
�,� l��J$ := �� "# 97� ��;� �)� "����� �� �
�,� ���N-����7 �� ��5)� "���� ���N-�
�/�� 	� �
�,����+ ���6$ �� "8�� �
�,����+ U� �� "� ���/.

using System;
class MainClass
{

static void Main()
{
int a=4, b=6,c=5;;
int SumInt1=Sum(a,b);
int SumInt2=Sum(a,b,c);
Console.WriteLine("Sum int 1=>{0}\nSum int 2=>{1}\n",SumInt1,SumInt2); 

 Console.ReadLine();
}

static int Sum(int x, int y)
{

return x+y;
}

static int Sum(int x, int y, int z)
{

return x+y+z;
}

}

 �,� 	�F� C����� eK> �� "����� 2)� ��Sum � h��a ��� �� G
 ���,� �$ 97� ��/ ���N-����7 �� "�5�
�)��� ��A �5)��
 �� �� h��a ��� "7 G
 . �� ��/ S�<�� ������>��1 "� "A$ ��Main �,� ��F8) �Sum ��

7� ��/ 	��>��1 h��a :��-�= "7 �� �5)� ��� � h��a :��-�= �� ",/� �y�3,� �,� "�!�� �
 �� "# 9
���- 	� 	��>��1 ��/)�
�,����+ ���6$ "� "A$ ��.(

]�f�gg( U� �� ��/ ���N-����7 ��
�,� := �� "# �/�� �� "�- "� ���$ 	� ���N-����7 �� ��5)� U�
�3/�� l��J,� �5)��
 �� 	��>��1.��1 �,� �) �� sKf���5)� �� � ���H� �� 	��>�>��1 ",/�� U�A�� �� 	�

G�/��.�/�� 	� ���N-����7 U� 2)� �� �� "��� �)� "�����.
using System;
class MainClass
{

static void Main(string[] args)
{
int a=4, b=6; 
int SumInt1=Sum(ref a,out b);
int SumInt2=Sum( a, b);
Console.WriteLine("Sum int 1=>{0}\nSum int 2=>{1}\n",SumInt1,SumInt2); 
Console.ReadLine();

}
static int Sum(int x, int y)
{

return x+y;
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}

static int Sum(ref int x,out  int y)
{

y=5; 
 return x+y;

}
}

,� �� l��J$ k1 "����� �� �� MH1 � 97�
�,����+ 	��>��1 U� . �� 	��>��1 U� �� �,����+ �� ]�� �,� ��
�/�� 	� U�A�� U� �� �,����+ U� �� �
 S�� �,� �� "8�B�!�� ��3/�� 	� ���H� . �,� ��Main 	��>��1 ��

 	��A�� l�0� �,� ������-�= �]�� 	��>��1 �� "83)� "� "A$ �� "# 97� ��/ S�<�� �,� ���� ��/ ]�7��
Sum ���� ��/ ]�7�� ����H� l�0� �,����+ U� �� �
 :@ S�� 	��>��1 �� 	B� �/ 	� 	��>��1 S��
 �,�Sum�/ �
�> 	��>��1 ]��.

 ��
��Z,� ()��� �)��H� �	��>��1 ��� S�<�� �� R+ ]�� 	��>��1 ��x �y ���= ��P� ��
��Z,� "�)a �b(

�> ]�����/ � . �)��H� ]�� 	��>��1 ��� S�<�� �� R+a �b �� ����� &�$�$ "�p �q�/�� 	� . 2)� "#

 �,� "� ��6� 	��>��1 �� �)��H�Sum��/ 	� ]�7��.
 "# �� �
�> :� 8) ��
�,����+ l���Z$ ]���� "� "A$ �� �,� �� 	,;-��� �)��H� k1 &�t� "� "A$ ��

� �)� �8/ �� := "<�,�97� ��;.

����; : ���= ��
�,����+ 97��1 "# �� ��/ ���N-����7 ��
�,� 2,/�)U� � ���6$ �P� �� ( 	B� :� 8)
 	� �)�%��# :��� ��t> ��<)� &F7 � 9 �� ��<� ��/�� l��J,� �5)��
 �� ���= M7$ 	,;-��� ���H� U�

�/.
]�f�gm ( �,� �� T)�6$ ]�f� :�3� "�Sum �)� l�0� �)�%��# :��� ��t> ���� &F7CS0111�/ 	� .

 �A� :� 8) ��
�,����+ � S�� �� �,� �3@ �) �� ��/ ",/� XK# �� "# 97� 2)� �5��)��� �t> 2)�
����.)�,� �� 	,;-��� U� "� "A$ :���(

static int Sum(int x, int y)
{

return x+y;
}

static float Sum( int x,  int y) 
 { 
 return x+y;

}
����< : 	��>��1 U� �� MH1 ���= ��
�,����+ eK,>� "# �� ��/ ���N-����7 ��
�,� 2,/�ref �out 

9 �� ��<� ��/�� . �� MH1 ���= �y�3,� ��
�,����+ eK,>� "# 9/� S�3�
 �,� �� :�$ 	��ref �out
�/��.
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]�f�go (�� &F7 �)� l�0� �,� �� T)�6$ �)�%��# :��� ��t> ��CS0663���- 	� . �5��)��� �t> 2)�
 �� MH1 ���= eK,>� "# ()�
�,���+ �� XK# �� S�3�
 �,� �� �A�ref  �out�/�� 	� �97�.

static int Sum(ref int x, int y)
{

return x+y;
}

static int Sum(out int x,  int y)
{

return x+y;
}

�� �-� ������- 	� �1� ��/ ��<)� ��t> ��/ T)�6$ �)� l�0� k1 �,�.
static int Sum(ref int x, int y)
{

return x+y;
}

static int Sum( int x,  int y)
{

return x+y;
}

 l���# �� MH1 eK,>� 9B�! 2)� �� ��)�ref �out �� 	��A�� � ����H� �P� �� �
�,����+ U� "8�� 9 ��
�3/�� 	� l��J,� �5)��
.

]�f�gp( "F7��� ���= 	A��> "����� �)�%��# l�a�� ���> �) �/ 	� �)�%��# 	,7�� "� �)� "����� �)=
��)���.

using System;
class MainClass
{

static void Main()
{

Console.WriteLine("12+13="+Sum(12,13));
Console.WriteLine("12.4f+13.6f="+Sum(12.4f,13.6f));
Console.WriteLine("12.4+13.6="+Sum(12.4,13.6));
Console.ReadLine();

}
static double Sum(double x,double y)
{

return x+y;
}

}
 �,� k1 "����� ��Sum U� �� �,����+ ��double�� .�� := 	A��> � ��)N+ 	� ����� :�36� �� U�

double�/�� 	� . �� := 	��>��1 �� ���Main "# 97� ��/ ]�7�� := "� �,����+ U� "7 �� �
�,����+ U�
 U� �� S�� 	��>��1 �� � h��a U� �� ]�� 	��>��1float U� �� S7 	��>��1 �� �double 	�

�3/��.��� ��/ ]�7�� �,� "� "# ��)��H� "�
 U� :@ 9B�! 2)� �� �,� ��
�,����+ U� ��)double  (
�3/�� 	� �,8@# )int �float( 	3�j l�0� �,-�.� "� �,8@# U� �)�F$ ��� 	��>��1 S�53
 �� �

 	36) �,-�.� U� "� U� �� 2)� �� S��# �
 � ���- 	� S�<��double��/ 	� �)�F$ . "7 �
 "<�,� ��
��)N+ 	� S�<�� 	,7��� 	��>��1 .	A��>97� ��/ ���� b)��� �)� �� k1 "�����.
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]�f�gq(��)��� 2��6$ �� �)� "����� 	A��>.
using System;
class MainClass
{

static void Main()
{
int a=4, b=6, result;
result=Sum(out a, b);
Console.WriteLine("a={0}\tb={1}\tresult={2}",a,b,result);
result=Sum( a,ref b);
Console.WriteLine("a={0}\tb={1}\tresult={2}",a,b,result); 
result=Sum(out a,ref b);
Console.WriteLine("a={0}\tb={1}\tresult={2}",a,b,result); 
result=Sum( a, b);
Console.WriteLine("a={0}\tb={1}\tresult={2}",a,b,result); 

 Console.ReadLine();
}

static int Sum(int x,ref int y)
{

x+=y; 
y++;
return x+y;

}

static int Sum(out int x,ref  int y)
{

y+=5; 
 x=y-2; 
 return x+y;

}
static int Sum(out int x, int y)
{

x=y+2; 
 y+= x;

return x+y;
}
static int Sum( int x, int y)
{

x-=y;
y+=2; 

 return x+y;
}

}

�,� S�� "� &�$�$ "� �� ��/ ���N-���7 ��
�,� ����- :��� �$ hj�� "����� i�/ "83)� ����g�,� �m�,� �o �
 �,�pG�)��� 	� ���N5���.

 �]�� 	��>��1 ��
�,����+ U� "� "A$ �� ����/ �,�o �,� "��� "� "A$ �� � �/ 	� ����>��1 9B�! 2)� ��
 ����� �
��Z,� �)��H�x �gp�� �
�> . := �y�3,� :��-�= �� ]�� �,����+ ���H� MH1 ���H� �� 2)� �� 	B�
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� 	��A�� U� �� :��-�= 2)� MH1 ��)� ���N- 	� ��v�$97� ����H� U� �� �5)� :��-�= � �/�� 	. "<�,�
 ��
��Z,� �)��H� "# ���- 	� ��
�;� �)� ]��A �� 	��>��1 2)� �� R+ �
�,����+ l���Z$a �b 2)� �� R+

 ����� 	��>��1x �u97� ��/.)97� ��)��- ]���� ]�� �,����+ MH1(
# 97� ��/ 	��>��1 �) ����/ �,� S�� 	��>��1 �� ]��A �� l���Z$ ]���� 	5�5@ � �
��Z,� �)��H� "

97� ���= . ����/ �,� ��6� 	��>��1 ��m ����/ �,� ��>= 	��>��1 �� �p �)��H� "# 97� ��/ 	��>��1
97� ���= �)� ]��A �� ���= l���Z$ ]���� 	5�5@ � �
�,� �� �
��Z,� ()���.

Main Sum #1 Sum #2 Sum #3 Sum #4
�� �6�	��>��1 A b result

Main 4 6
]�� 8 6 22
S�� 8 7 21
S7 10 12 22
S���@ 12 12 12

x y
14 7

x y
10 12

X y
8 14

x Y
-2 14

9.�=	�! ,	
��>

 	j�)� XK#)Math Class ( 2)� "# �/�� 	� ��$�,7� ��
�,� �� �� "��<� ���! �
 �,� l���8��
S�<�� 9�A S�|�3
� 	� ���� R)� "����� ���,>� �� �� 	j�)� ]�6� l�F7���. 9� � 2)� �� ����6$ "�

 �� �
�,� 2)��/ 	� ���/�.
�. ��Abs

 ��t� ��� "F7��� 9�A �,� 2)� ��� ���J,7� �����/ 	�.
using System;
class MainClass
{

static void Main()
{

double x=10.65 , y= -10.65 , r1, r2; 
 r1 = Math.Abs(x);

r2=Math.Abs(y);
Console.WriteLine("Abs(10.65)={0}",r1); 

 Console.WriteLine("Abs(-10.65)={0}",r2); 
 Console.ReadLine();

}
}
� ��� "3)�� �� ����� 	J3� ����� ��t� �� � ��� �> �� ����� 9Ff� ����� ��t���� "83)� "� "A$ �� 	

 ��/�� ���H�r1  �� �����10.65 ���H� �r2  �� ����� .��10.65�� �
�>.

�. ��Sqrt
 �NA "F7��� 9�A �,� 2)� ��)S�� ";)� (�/ 	� ���J,7�.

using System;
class MainClass
{

static void Main()
{

2 Math Method
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double x=25 , y= 65 , r1, r2; 
 r1 = Math.Sqrt(x);

r2=Math.Sqrt(y);
Console.WriteLine("r1={0}",r1); 

 Console.WriteLine("r2={0}",r2); 
 Console.ReadLine();

}
}

 � k1 l��,7� "��<� ���A� �� R+ �)��H�r1  �r2  ����� &�$�$ "�q �x.�ummqww�� �
�>.

(. ��Max
/ 	� ���� ��# "� ���H� �� G�).#�� "F7��� 9�A �,� 2)��.

9. ��Min
�/ 	� ���� ��# "� ���H� �� G��� (� "F7��� 9�A �k1 �,� "��;� �,� 2)�.

using System;
class MainClass
{

static void Main()
{

double x=25 , y= 65 , r1, r2; 
 r1 = Math.Max(x,y);

r2 = Math.Min(x,y);
Console.WriteLine("Min={0}",r2);
Console.WriteLine("Max={0}",r1);
Console.ReadLine();

}
}

 �)��H�r1  �r2  ����� &�$�$ "�uq �mq�� �3
�>.

;. ��BigMul
 h��a ��� �� z�j "<�,�p9/�� �
�> 9)�� ���@ �� �,-�.� �� ������ s|�6� �	,)�� . 	�� ��3)� ��
 U� �� ���Z,� �� ���= :�$int����� "#��� ���>` ��/�� 	� 9)�� ���@ := �.
 h��a ��� �� k1 �,�p "<�,�� ���� z�j G
 �� �� 	,)��x 2)� �� "# �����- 	� �� �� "� �� 	,)��

���- 	� �1� k1 �8;� sK�� ��# .97� ���= �)� �� := 	A��> ����
 "� k1 �,� �� ���J,7� 	5�5@.
using System;
class MainClass
{

static void Main()
{

int x=int.MaxValue , y=int.MaxValue ;
long z;
z=Math.BigMul(x,y);
Console.WriteLine("BigMul={0}",z); 

 Console.ReadLine();
}

}
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 h��a ����� 2)�,-�.� ��,�� k1 ]�f� ��p ��Z,� �� "� 	,)��x �y M7$ R%7 ���� ��/ ���� 9F �
,� �BigMul ���Z,� �� "<�,� � ��/ "F7��� ���= z���a�!x S�� "� 	,)��z97� ��/ ���>`.

97� ��/ ���� :�;� �)� �8/ �� "<�,� ���H�. := �� �,;�� "<�,� ���H� ��/ 	� ��
�;� "# "�5���

 �� :�,� "# 97�p��� ���>` ���= 9)��.

<. ��Pow
s|�6� "# ")�+ l����� �� 	8)�/�� 	� :�$ "F7��� �G�, 
 "A�� := �� 	 )� "����� �� . k1 �,�

97� ��/ ��<)� ���� 2)� �1� 9�A .97� ��/ ���� :�;� �)� "����� �� �,� 2)� �� ���J,7� 	5�5@.

using System;
class MainClass
{

static void Main()
{

double x=4, y=5;
double z=Math.Pow(x,y);
Console.WriteLine("x^y={0}",z); 

 Console.ReadLine();
}

}

 ����� k1 "����� 	A��>g�mp�� �
�>.

?. ��Exp
 2)� ()��� ���$ "F7��� 9�A �,�xe�/ 	� ���� ��8�.

using System;
class MainClass
{

static void Main()
{

double x=4; 
 double z=Math.Exp(x);

Console.WriteLine("e^4={0}",z); 
 Console.ReadLine();

}
}

 ����� "<�,� ���H�qp.q}xgq��oo�/�� 	�.

@. ��Ceiling
 �,� 2)�x �� ��� � �) �,-.� h��a ��� 2)�,8@# "� ��x�3# 	� ��-.
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 ]�f� :�3� "�Math.Ceiling(10.4) �� �����gg �Math.Ceiling(-10.4) �� �����g� �
�� �
�>.

A. ��Floor
 �,� 2)�x �� ��� � �) �,8@# h��a ��� 2)�,-�.� "� ��x�3# 	� ��-.

 ]�f� :�3� "�Math.Floor( 10.4 ) �� �����g� �Math.Floor( -10.4 ) �� �����gg �
�� �
�>.

�B. ��Truncate
�,� 2)�h��a bO�x ����- 	������.

 ]�f� :�3� "�Math.Truncate(10.4) �� �����g� �Math.Truncate(-10.4) �� �����
g���� �
�>.

��.  ��Round
 �,� 2)� ��� h��ax ���3# 	� ��-.

 ]�f� :�3� "�Math.Round( 10.48 ) �� �����g� �Math.Round( -10.54 )  �� �����
gg��� �
�> . k1 ��� S�<�� �� �� �,�# ��;�� 9� � "*��3@0.5 �� ��/ 	� �P31�a := �� �/��

�/ 	� ���.1� �!�� �) 	�F� G�� "� l�03)� ��'.

��. ��Log
 ��� 	6�FQ G,)��5Bx�)��� 	� "F7��� �� .) ����� ")�+e(

�(. ��Log10
 ��� G,)��5Bx�)��� 	� "F7��� ��) . ����� ")�+g�(

 ]�f� :�3� "�Math.Log10(100) �� �����m �Math.Log(80) �� �����p.oxm�muuo �
�>
��.

�9. ��Sin
 ��� X3�7x�)��� 	� "F7��� ��) .x:�)��� & ! ��(

�;. ��Sinh
 ��� ��B��%)�
 X3�7x�)��� 	� "F7��� ��) .x:�)��� & ! ��(

�<. ��Cos
 ��� X3� #x�)��� 	� "F7��� ��) .x:�)��� & ! ��(
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�?.��Cosh
 ��� ��B��%)�
 X3� #x�)��� 	� "F7��� ��) .x:�)��� & ! ��(

�@. ��Acos
 ��� X3� # ~�=x�)��� 	� "F7��� �� .

�A. ��Asin
 ��� X3�7 ~�=x�)��� 	� "F7��� �� .

�B. ��Atan
 ��� 9�����$ ~�=x�)��� 	� "F7��� �� .

��. ��Tan
 ��� 9�����$x�)��� 	� "F7��� ��) .x:�)��� & ! ��(

��.  ��Tanh
 ��� ��B��%)�
 9�����$x�)��� 	� "F7��� ��) .x:�)��� & ! ��(

97� ��/ ���� :�;� �)� "����� �� 	$�f�f� ���$ �� ���J,7� 	5�5@.

using System;
class MainClass
{

static void Main()
{

Console.WriteLine("Sin="+Math.Sin(Math.PI/2));
Console.WriteLine("Sinh"+Math.Sinh(Math.PI/2));
Console.WriteLine("Cos="+Math.Cos(Math.PI/4));
Console.WriteLine("Cosh="+Math.Cosh(Math.PI/4));
Console.WriteLine("Tan="+Math.Tan(Math.PI/4));
Console.WriteLine("Tanh="+Math.Tanh(Math.PI/4));
Console.WriteLine("Asin="+Math.Asin(1));
Console.WriteLine("Acos="+Math.Acos(0));
Console.WriteLine("Atan="+Math.Atan(1));
Console.ReadLine();

}
}

�� �
�> �)� �8/ ���t� k1 "����� 	A��>.
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;.��)	5� )��C� �%&�� ,	
��
 �� 	��� bH� 	1��0$ ���������� 	 )� "����� . 9 $ 9�A ���� ��� ��
 ���� ��B$ ���� ]�f� :�36�

��� ���J,7� ����� 2)� �� :�$ 	� ���,)�5B� .����� 	1��0$ ����� ��B$ ���� ()���.���8� ������ &�'�.
�- 	� ��B$ 	j�)� M���� "� "A$ �� "8�� ��F� 	1��0$ s�H��� ����� 2)� "# 97� �#` ���� ���= "� &�'� � ��

�/ 	� ",J- 	1��0$ "F/ ��
 ����.
 ��C# XK# ��Random�/ 	� ���J,7� 	1��0$ ����� ��B$ 9�A . ��B$ ���� ()�
�,� ���! XK# 2)�

 ���= �� ���J,7� 	5�5@ � �
�,� 2)� "� �)� �� "# 97� 	1��0$ �����",>���+�/ 	�.
� ��,�� 	1��0$ ����� ��B$ ���� XK# U� �� ���Z,� �)�Random 9�A ��Z,� 2)� �� R%7 ���� ��<)�

G)�F� ���� 	1��0$ ����� ��B$ ��
�,� ���A�.)�3, �� ��$�,7� �
�,� :@(
 "� ��Z,� T)�6$ 	5�5@ �� �� 	8)�/�� 	� �)� �8/:

Random  ��Z,� S�� = new Random();
Random  ��Z,� S�� = new Random(int seed);

 ��<)� ���� 	1��0$ ����� ��B$ C, 
 S�� 9B�! �� 	B� ���- 	� ��<)� 	1��0$ ��Z,� MH1 ]�� 9B�! ��
�/ 	� dO;� .�� 	1��0$ �)��H�.

��/ ��<)� �����  �G�)��� :� 8) ", 
 �� ��� 2)�3@ 	1��0$ �����  ��B$ "� S���� �-� T�,O� ��
��A� ��
,B�! �� 	B� �� �3
�> :� 8)�/ 	� ���J,7� ", 
 ��B$ 9�A G, �7 :��� �� �/�F� dO;� ", 
 "8�.

 	1��0$ ����� ��/ ��B$ "B�F�� 2)����3� ��� l��J,� ��/ ���� ��8� ", 
 �G, �7 :��� ��Z$ "� "A$ �� �
�� �
�> l��J,�.

Random rnd = new Random();
 �,� �� :�$ 	� 	1��0$ ��� �) ��<)� 9�ANext7���� ���J,.

int x=rnd.Next();
 9B�! 2)� ��x {��� �� 	1��0$ ����.<=x<=int.MaxValue �� �
�>.

��� ���J,7� �)� l�0� k1 �,� �� :�$ 	� �/�� 	a�> {��� �� ��/ ��B$ ��� G�
�O� �-�:
int x=rnd.Next (k);

 �$ �Ja {��� �� ��/ ��B$ ��� 9B�! 2)� ��k-1 �/�� 	�.
 {��� �� ��/ ��B$ ��� "# ��� 2��6$ :�$ 	� 2�3*�
[a,b) k1 �,� �� �P3� 2)� ���� "# �/��

�/ 	� ���J,7� �)� l�0�:
int x=rnd.Next(a,b);
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97� ��/ "���� k1 �,� {��J,7� {�� �� ]�f� �3@ �)� ��.
]�f�gu(��)��� ��<)� 	1��0$ ����� �� ", 
 2��6$ :���.

using System;
class MainClass
{

static void Main() 
 { 
 Random rnd= new Random();

int x=rnd.Next();
for (int i=1; i<=10; i++)
{

Console.WriteLine("rnd {0}={1}",i,x); 
 x=rnd.Next();

}
Console.ReadLine();

}
}

"# �/ 	� ��B$ 	1��0$ ��� �� 9B�! 2)� �� ��)��- 2�6$ G, �7 :��� "� "A$ �� .�� ���= "�B�� ", 

97� .�/�� 	� k1 "����� 	A��> �� �� "��� �)� �8/ . "B�F�� �G�)��� ��A� �� k1 "����� �5)� ��F8) "*��3@

�/�� 	� l��J,� ��6� ����� ���B$ ", 
 ��)� �� �
�> 	A��> 2)� �� l��J,� �����.

]�f�gw ( ��� �� ", 
 �� 	1��0$m��)��� ��<)�.
using System;
class MainClass
{

static void Main()
{

Random rnd= new Random(2);
int x=rnd.Next();
for (int i=1; i<=10; i++)
{

Console.WriteLine("rnd {0}={1}",i,x); 
 x=rnd.Next();

}
Console.ReadLine();

}
}

 ���= "�B�� ", 
 "# �/ 	� ��B$ 	1��0$ ��� �� 9B�! 2)� �� �����m�/�� 	� . "��� �)� �8/
�) �� 	
�/�� 	� k1 "����� 	A��> . ����� "B�F�� �G�)��� ��A� �� k1 "����� �5)� ��F8) "*��3@ 2)� �� ��/ ��B$
 �� �
�> :� 8) 	A��> ��6� ����� ���B$ ", 
 ��)� .��m��/�� 	.
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]�f�gx ( �$ �Ja {��� �� 	1��0$ ��� ��q��)��� ��B$.
using System;
class MainClass
{

static void Main()
{

Random rnd= new Random();
int x=rnd.Next(6); 

 for (int i=1; i<=10; i++)
{

Console.WriteLine("rnd {0}={1}",i,x); 
 x=rnd.Next(6); 
 }

Console.ReadLine();
}

}
 �� k1 "�����g� ��/ 9 �B �)� �� ����� 2)� �� ��7 �� "# �/ 	� ��B$ c3+ �$ �Ja {��� �� 	1��0$ ���
���.

]�f�g} (1��0$ ��� �� {��� �� 	g� �$m���)��� ��B$.
using System;
class MainClass
{

static void Main()
{

Random rnd= new Random();
int x=rnd.Next(10,21);
for (int i=1; i<=10; i++)
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{
Console.WriteLine("rnd {0}={1}",i,x); 

 x=rnd.Next(10,21);
}
Console.ReadLine();

}
}

 �,� ����� ��
�,����+ "# l��J$ 2)� �� �/�� 	� �F� ]�f� "��;� ]�f� 2)�Next �� h��a ��� �) ��<�
97� ��/ h��a ��� ."<�,� �������� �3
�> ��� �� 2)� 2�� ��/ ��B$ �����.

]�f�m� (.+��# 	 ��/ �����

 �A� 2)� �� �) �
 ��� "# ���� �A� 	�A� b/ X�$ ��� �� .+��# ���� ��g�m�o�p�q�u �A� "tH�
����.� ��� ^�H� U�<� ���7�$ 2,O)� �� R+�/ 	� "F7��� ��� ",1�- ���� |�� "� �� "# 	�A� � . 2)� �-�

 ��� ��� 2�B�� �� U�<�w �) �gg97� ����� 28)��� ��)��� . X�$ 2,O)� ��� 2�B�� �� U�<� �-� ���m �o �
 �)gm97� ������ 28)��� ��)���)���� S�� :�/ .+��# 9B�! 2)� "#( . �� U�<� "*��3@ l�03)� ��' �� 2�B��

 ����� �� 	8) X�$ 2,O)� ���p �q �u �x �} �g� ��)��� 	� z �� 28)��� ���,�� ���= 97�� U�<�
�/ .�
� "���� ���� "� ���,�� 2)� :���= 97�� �$ �)�� :�/ ����� ���� 28)��� . :���= 97�� �� b�+ �-� ���

 U�<� �) ���/ dO;� ���,��w/ 	� ������ 28)��� �)����.

'	��� D�.:
��# ��A �5)��
 �� �� ��6� ��
 "61� � X�$ 2,O)� ]�� "61� �)�� ��,�� k1 ���� ��. � ��� M)��/ ��)�

�/�� 	� l��J,� �5)��
 �� 9B�! �� �� 9>��.	��>��1 ��� �
 �� "# G� )� 	� ��,� 2�3*�
� ��� ��
 {��� �� 	1��0$[1,6]� �� := U�<� � ���� ��B$ ���J,7� �,� 2)� �� 	�a� "����� �� � �����-�� �� "� �

G�)��� 	�.97� ��/ ���J,7� ] 3# :�3� � G�� ��� �"3��� R+ ��� G�P3$ 9�A �,� �) �� 2�3*�
.
97� ���= �)� �� "����� �#:

using System;
class MainClass
{

static void Main()
{

byte sum , point=0; 
 string flag;

Random rnd=new Random();
Start ( " Craps Game" );
sum=RollDice(rnd);
switch (sum)
{

case 7: 
 case 11:

flag="Won";
break;

case 2: 
 case 3: 
 case 12:

flag="Loss";
break;

default:

3 craps
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flag="Continue";
point=sum;
break;

}
while ( flag.Equals("Continue"))
{

sum= RollDice (rnd);
if ( sum == point)

flag="Won";
else if (sum == 7 )

flag="Loss";
}
if ( flag.Equals("Won"))

Console.WriteLine("Player Wins!");
else

Console.WriteLine("Player Loses");
Console.ReadLine();

}
static byte RollDice(Random rnd)
{

byte rnd1, rnd2 , sum;
rnd1=Convert.ToByte(rnd.Next(1,7)); // or Cast
rnd2=Convert.ToByte(rnd.Next(1,7));
sum= ( byte ) (rnd1 + rnd2) ;
Console.WriteLine("Player rolled "+rnd1 +"+"+rnd2+"="+sum ); 

 return sum;
}
static void Start (string s)
{

Console.BackgroundColor=ConsoleColor.White;
Console.ForegroundColor=ConsoleColor.Black;
Console.Title=s;
Console.Clear ( );

}
}

 �,�RollDice��>��1 ��� �
 �� �,� "<�,� :@ � �)��� 	� ��B$ 	1��0$ ���H� �� 	Next �� ����H�
 U�int U� "� ���H� 2)� ��,�� ��/�� 	�byte�/ 	� �)�F$ . "� �)�F$ �� R+ .�� ��� �� U�<� R%7

byte�/ 	� ������-�� ��3��>��1 �,� "� . U� �� ���= U�<� � 	1��0$ ����� "83)� 9��byte �P���
�-�/�� 	� ���= U�<� "<�,��� � ����� �> :�� �@# ���� ��/ ",1) . ��� � �) �,8@# ����� ��)�u 	�

�3/��(.
 ��;� dO;� �� 9�6j� �3
 "83)� �) � ������ �) � 97� ��/ ����� �)= "# 28)��� 9�6j� �����5� ����

 �� ",/� ��Z,� �� �
� "���� ���� "� �)�� � 97�flag���J,7�97� ��/ ���$ 	� := ���H� "#Won �
Loss �) �Continue�/�� . "�B�� ���H�flag ��,>�7 M7$switch�6� �X�$ 2,O)� ]�� ��� ��

���- 	� dO;�. ���H� ����� 9�6j� "# 	���� �$ := �� R+Continue ",1�- S�<�� ���8$ "H�! �/�� �
 �,7� ��# "� � �.)� 	� �� ��)�A X�$if8� "83)� �) �
� "���� �)�� 28)��� �)= "# �)��� 	� �@ ",1� ��

 ���-�A �� ���� "���� �� � 97� ��/ ������ �) � ������)= ��� "�.
 �5)� 9B�! �� � ����� 28)��� 9B�! �) �� "# 97� ��/ ���� :�;� "����� ���A� �� "��� �� �)� �8/ ��

97� ��/ ������.
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�� E5� 4	F��7�	

g.U�<� "# �� )3� �� "�����]�� ������)N+ z�H�	��� ���@�)��� "F7��� ��. �,� �� �� ����! "����� 2)� ��

��)��� ���J,7� . S�� "� �,� �) ��IsPrime S�� "� �5)� �,� �� � ��� �) :�� ]�� d�O;$ 9�A
IsPalindrome��� �) :�� �)N+ z�H� d�O;$ 9�A.

'3��:$ �! �� l�3)��m �o�6$ ���� "� �
�,� 2�R)� "������/�� 	�.
m. ��# �$�%��# M7$ ��/ ",1�- �P� �� 	1��0$ ��� �) X�! �� ����# "� �$ �� )3� �)� l�0� �� "�����

�)���. ��8��� "����� �)���/�� �)� l�0�:
� ��� :��# ���� �� �� ����� {��� �)�� ����# ��,��n� ����� :�36��)��� dO; ). ����� {��� 2)����3�[1,n] 

�� �
�> (.
����- 	� �P� �� k1 {��� �� 	1��0$ ��� �) "����� �6� C�!�� ��.
��)��� ���� �� �> X�! ����# �$ �
� 	� :�;� ����# "� �� �)� S�Z�+ "����� := �� R+

I have a number between 1 and n
Can you guess my number?
Please type your first guess-? 

� ()��3
�� �� �� �)� �����Z�+ �� 	8) �� "����� � �3# 	� ���� �� �> X�! ����# k1 S�Z�+ b)��� �� �6�
�3# 	�:

1. Excellent! You guess the number
Would you like to play again (y or n)?

2. Too low. Try again.
3. Too high. Try again.

��� X�! �-� X�! �� h��a z�A ���,� ����# �$ �)��� ���8$ �� k1 C�!�� ��H�= �)�� "����� �/�� 97��
��.�.

� �� �)� S�Z�+ "7 �� 	8) := "� "A$ �� � ����;� �� ����# M7$ ��� X�! l�61� ���6$ �)�� "����� ��,�� ��
�)��� n�@:

 �� �,�# X�! l�61� ���6$ �-�g��� �-� � �) S�Z�+ �� ���g� �� �,;�� �-� � �� S�Z�+ ��g� S�Z�+ ��
�
� b)��� �� "7.

1. Either you know the secret or you got lucky?
2. Ahah !You know the secret 
3. You should be able to do better!
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o. �� :���= b��� "� �$ �� )3� �� "��������-��) 	j�)� ")�+ l�����+) � � � * � / � % (#�)��� �� . 	5�5@
97� ��/ h)�;$ �)� �� "����� M7$ ��# 2)� S�<��:

��
� D��= ����# "� �
�> 	� �� ��� S��# "# �)��� 2��6$ 	1��0$ ��� �) ��B$ �� �)�� ��,�� �� "����� .
) 2�� ����g �$q �� 	8) := X�7� �� � ��B$ c3+ ��� ��/ 2��6$���- z�O,��(

�� z�O,�� �� �6��)��� i�Q ��� U� X�7� �� �� ]�7 �)�� "����� ��� U . ���$ 	� ]�7 "# l|�! �� 	8)
���- 	� 2��6$ �F� "�!�� "� "A$ �� "# �/�� �)�:

� a + b = ? 
� a – b = ?
� a * b = ?
� a / b = ?
� a % b = ?

� �)� 97�� "� "A$ �� "����� � �3# 	� ���� �� z�A ����# ]�7 ��
�;� �� �6� S�Z�+ z�A :�� 97����
�)��� 	� n�@ �� 	F7�3� . �� �
�> ��33# ", > ����# ���� ��/�� :� 8) ";��
 S�Z�+ "*��3@ �/ 9��

 �� ���= �� 	8) 	1��0$ l�0� ��� �
 � �/�� ",/�� �� ����Z�+ �� 	, �B "����� �$ 97� �,�� ��B� 2��
 "�
�
� b)���.

�7�+ "8�$�a �� ����Z�+ 9 �B�/�� 97�� �.
� Very good!
� Excellent!
� Nice work!
� Keep up the good work!

� �7�+ "8�$�a �� ����Z�+ 9 �B���/�� 97��.
� No. Please try again.
� Wrong. Try once more.
� Don’t give up!
� No. Keep trying.

� ����;� �� 97���� � 97�� ���O7�+ ���6$ �)�� "����� 2�3*�
 .8�= �� R+ ��= b��� "n �7�+ �� ]�7
 ���)n�/ 	� 91�)�� ����# �� "����� ���,�� �� ( �� � �)��� "F7��� �� 97�� ���O7�+ �a�� �)�� "����� �

 �� �,�# �a�� "8�$�awq %�)��� n�@ �� �)� S�Z�+ �� . b)��� ����# "� �� 	F7�3� S�Z�+ l�03)� ��' ��
�
�.

Please ask your instructor for extra help!

� ����� k1 "����� ��a �b��/ 	� ��B$ "����� M7$ "# �3/�� 	� 	��� �$ 	1��0$ ��� ��.
� dO;� D��= ht7 ����# �� ���� 91�)�� �� "����� ���,�� �� "# ��)��� "1�j� �� 9����� 2)� k1 "����� "�

���- . ��� ����# "*��3@ sKf�g�H� ��)��� ���� �� �)�a �b "*��3@ � �3/�� 	��� �$m ���� ����� :�36�
 �)��H� ��/a �b�3/�� 	��� ��.

QRSTU VWوYZV[ \ا
Yچ زهTa[٣٠/٧/٨f
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 ��C# ��� 	� �� ���� ��� 	������ ���� ���� � � !�"# �� �� �� ���� $�%&����:
��������	
 �����

�������� �����

 �� �()�* �� 	������ ��+� !�"# "
 �� ,-� � � �� ��� ���� 	-�-� .���� /��- !"�01 ,2� ��"3 !����-� ���
�
� 	�. �� .�56 � ������ " ��&���78 �� /���&�9"�01! " ��&� !"�01 ,2� 	:���� ���� �+�;�*�� ��< 	�

="
 �� �0>��"� 	� !"2�.

��������	
 ����
 �� !�< ? "@� A�8 �� � �8 ���� ����C#��<� BC�D�6<�� 	� /���&� �� �� �
. /���2E� �0 �� �� " ��&� ���� � �

�66� 	�."�F�� �� 	���� G") �� �6��� /x /���&� �� ��int H��"# 	� ? "@�x ���&� �  �� ,-� /"�F�� =��
�6� 	� /���2E� �0 �� �� I��J /��: . =�� �� /"�F�� �K��6L M�*y �� ��int "�F�� � H$�<�� ��<��x �� ��y

 "�F�� ,;�* � � �� H$�
� ,N%�y ���&� ���
x�<�� 	� ���� �� . �� 	O �"< ��6L �� ���&� �� 	P�x �()�* ��
 =�� �� /� ���0 �� 	+  H$ ���x =�� �� /� ���0 �� /"E � �y.

 ���&� QP- H,-� !�< ? "@� /���&� "�F�� ��2L R+< � � �� H�� ��� ,3� " � R+< �� "E � M�S� �  ��6: ��
 "�F��number1 "�F�� ��number2,-� !�< !��� ,N%� .

 	� !�
�7� �� ��E���
 ���&� H�� ���TU =�� �� /� ���0 �� 	+  H,-� !�< !"�01 �()�* �� ��+� �� ��
number1 =�� �� /� ���0 �� /"E � �number2.

 "�����8 ��6: �� /���&� �� �� /"�F�� �K��6L V) ,;�* ���7� �� H��"# M�-�� ��� �  "�����8 �� ���#�W ���&�
� ,;�* � � �� � �< 	� XP� ������� ��� ���&� �� 	P� �� B� . �� "�����8 ���&� /�� "� !�< =�C�� .�"�F� �C�����

,<�� �
�Y� /"�Z�� ���#�W /�� "� H��� . "
 ���&� "�F� � !�� �()�* �� .����� ��+� �� "�����8 � ���#�W �" �
���[# 	�� /"E � "� /"�Z�� =���.

 \����� M�-�� ,2� ]&) �< 	� ��J� H����� �()�* 	P� R�: �� ���� /���&� �� /�
"�����8 �+6 � �� ��� ��
��"# !����-� �
"�����8 �� � � �� �()�* �� 	+L�) .	P� R�: ��� "N���� �� ��� ��(

1 Value Types
2 Reference Types
3 Stack
4 Heap
5 string
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 /�
"�F�� �  ��78 =�� �� /� �()�* �� /���&� ��stack� ��< 	� !"�01 	; 	:���� ���� /��- !"�01 R��
 =�� �� /� �()�*heap<�� 	�� .�< 	� ��0��"8 �()�* �� � � "5�Y� 	)"@� �� " � ��.

 ���� )Stack ( ��� �)Heap (
 .�@O3 � "��2� �� �� �� �� �< 	� $�%&� ,6�E- =�� �� ���#��� �@O3 /���@� �� 	&O6� "(� �� "��P��� �()�*

8 �� �6���N:="
 � ��7 .��� !�< ��)"# "(��� 	������ `��
� /�"� �@O3 �� � �.

���� �� ��!
����� �()�* �� a���*� �W 	��� /�
"�F�� � �
"�����8 H�< 	� 	��0�") /��� �� 	�3� . ��78 /�b) �� �()�* � �

��"# 	� ����� .5� !�< !��� c�5�0� �()�* � � H��-� �� �8 �� ��� ��� �+����� 	� !����"#"� ��78 �� ����0 .�
�<.

��� �� ��!
 �� 	�3� ��-� ��� ��new�< 	� ����� ="
 �� �()�* � � H�< 	� ,-�0�� �()�* 	:���� �� �  /�"� .

�< 	� !����"#"� ="
 �� ����0 .�5� �()�* � � H�-� 	� �� �8 �� ��� ��� !�# "
.

�������� ����
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 �
����� �� �
 ������ ���� ��� ��
 ���� ���� �����)���!" ���#�$ %�&��' ����� 	(� �
 �� ( *&� �� ���+ 	� ���#,
 -�. /�0�$ �12�3 �� �
 ���� *&� ������ ���4� 5���� �� " ���� 6��$� �� %������ ���4� *�2�& ��&�. ���� �� �
 ����

���+ 	� . *&� �8�0� *&� 	�9� :�( /��+�� ���� �;�' �� ������ ���4� <= �� �� ������ ���� ��� ��
 ���� �� :$�
 ��Ram ��"�>� *�� �� �
 ���� *&� ������ ��?� ������ ��� �� �@���3 " ������ ���4� *�2�& ��&�. �� " ��+ 	� ���#,

/&��� �
 ���� ��?� �"�" �� ���� ".
������ ��
 ���� /?3 *�2� A�� �� �� �� �
�# �B���� 	��( ������ ���4� ��� �
 �� �
 ���� ��?� �"�" %������ �

 ��;���#��2 �� �� ��+ 	� ���#, ���
 ����� �&��C �12�3 �"� �� ������ ���� ��� ��
 ���� DA�E� F�8� *��

� �� �;�' ������ �# �G�� %�+�B� ����� H$� �;�' �"�" �� ���� ������ ��?��&��� 	��&��� �&��C �12�3 �.

 �� ������ 	
��
C#
 �� ���I�$� ��� ��;�&�2C#�� �����B( �� ��+ 	� /�0J� KL� "� ��:

N8� O 	��� ��;�&�2)text files(
PO Q&"�"� ��;�&�2)binary files(

�+ 	� ���#, ������� R�S� �;�' R�&��� �� ���0
 Q&�;�&�2 	��� ��;�&�2 .DT@� ��( �U���V WXY �& �� ��
 ������ �$ R�S� /�&��� ���#, 	��� F&�2‘3’  %‘4’  "‘7’  :&�� "� �� ���� ������ �
 �V �� �+ �
�# ��#,

 �� �� �
�# ����� ���� ��� �12�3 �Z8 %���� �12�3[:&��.
�\(� ���(� %]��9 ���(� ����� ��� ^� ��
 ���� _��#, ���� �� Q&�;�&�2 ��;�&�2 %��"� 	� ��G� ���! " �
���#�$ %��

����� 5�� Q&"�"� . �� �� ��+ ���
 �� �
 ���� �;�&�2 *&� ��Ram��+ 	� ���#, `�� �;�' �� %��+ 	� ���#, . a.
 �\��
 �;�&�2 *&� �� ]��9 ��( �&��;V��� 	� <��+� �12�3 :&�� . ��( �Z8WXY �� ����W���� �12�3 :&��.

 ��� ���\� Q&"�"� ��;�&�2 ���� �G�8�3 �� %�+�� 	� K&��� ��I9 ���\� 	��� ��;�&�2 �� �
 ���� ���$ ���#,
 	�9� �12�3)Ram (:$�.

��� � �������
�
6T�"� " �;�&�2 �"� �� �&�. R����( 5�?�� :;4 %��+�� 	� �����$� ��
��� �� �� �(�?� �"�3 �� �����$�

��� �4" �;&����&���� �����B( R����( *&� %��:
��� 5�?�� �;&����&�� �& " �;�&�2 �"� �� ��� 	� �� 	8��(� ��J� " bZ3 %<�J��� %bZ3 % ��?&�.

 �� �����B( c���� �� �����$� 6T� "� *&�Directory "File.
����&�� " �;�&�2 �� ��� :;4 �
��� �� 	���� �(�?� ����� 6T� "� *&� �� 5��� �
 �� ���. �� �&� �� �� ���0
 �;&

�+ 	� ��#���. �;$T� *&� �"�� ��
��� *&���;� ��.
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 �������������
� ���:
��� 5����G��(

CreateDirectory�"�>� ��G� �&�4 �����&�� ��?&� :;4.
Existsd��# �& ���� �4" %��+ eL\� 6��' �� �����&�� �&' �� �&��� 	� �V
Delete�"� 	� ��G� �����&�� �& bZ3 :;4.
GetDirectories�����f 	� �� �� ��+ ���� �����&�� �"�� ��;&����&���&� ���� :0�8 .
GetDirectoryRoot�����f 	��� �� ��+ ���� �����&�� �� g�E�� �\&� �����&��.
GetFiles �� �� ��+ ���� �����&�� �"�� ��;�&�2 ���� :0�8�����f 	� .

 ������ ������:
��� 5����G��(

Create ��?&� :;4F&�2�"�>� ��G� �&�4.
Exists �&' �� �&��� 	� �V F&�2d��# �& ���� �4" %��+ eL\� 6��' ��
Delete �& bZ3 :;4F&�2�"� 	� ��G�.
Copy�" ���I�$� ��� �h&� ��G� �� ��G� �& �� F&�2 ���� 	i� :;4�+ 	� jk.
Move�"� 	� ��G� �h&� ��G� �� ��G� �& �� F&�2 <�J��� :;4.

��&��� �4� �&� ��;8�@� �� l2 ��
��� ��G��( 	h�hV �� ���� 	. :;4:
<�@�m (d��
� 	� 5�?�� 	��( �V �&� R���$� �(�?�

string path1 = @"c:\nik\C#\file";
string path2 = @"c:\files";
Directory.CreateDirectory(path1); 
Directory.CreateDirectory(path2); 

�
 ����� "� HJ2 5"� " <"� R���$� �� 5���path1 "path2��&��� 	� ��8"� 	
����J� ��.
�&��� 	� ��?&� �� ��+ ��$�# �����&�� �& ��0� �� 5$ ��$�. ��0� �\&� �� ��� *&� 5�?�� ���� ��

?�04 �� ^"�+ �f� %�&��� 	� nik ��c: ��J� ���� ai$ " �&��� 	� ��?&� ���' ����� %�+�� ��+��� �4"
 	�E& ��0�C# "file��� 	� F�( c���� *��
 �� `�� . �� �1� ��� �#�+ F� ��$� *&� ��;��� ��

 &���C:���f 	� ��?&�.
� ��+ ��$�# �����&�� HJ2 c���� *��
 �� `�� 5��;V ��$��&��� 	� ��?&� ��+ eL\� ��0� �� �.

 %�+�� ��+�� �4" ��+ eL\� ��0� �� �����&�� �f� " �;&����&���&� " �+ 	�� ��?&� 	�G\� n�

����� 	� 	k�� ����� �"�� �' ��;�&�2.
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<�@�o (�&�� �&' �� �&��� 	$��� �����&�� ��?&� �� FBk �� ��
� ����� �� ��h� �� l2 R���$� �1���� ����
�&��� ��?&� ���' �4" 5�( R�9 �� d��# �& ���� �4".

string path1 = @"c:\nik\DotNet”; 
if (!Directory.Exists(path1))

{
Directory.CreateDirectory(path1); 
Console.WriteLine(“Directory Created”);

}
else

Console.WriteLine(“Directory is Already Exist”);
 �� �& ���� 4" ��+ eL\� ��0� �� �1���� �����&�� �&' �� �+ 	� �V ����� l2 R���$� �(�?�

 d��#�+ 	� ���� ����� �� �' ��?&� 5���. " ���f 	� ��?&� �����&�� �4" 5�( R�9 �� . �f� ���
 %�+�� �4� ��+ eL\� ��0� �� FBk �� �����&�� 	� ���� 5���. ����� �� HJ2 " ���f 	�� ��?&� ����"�
���� �4" �1���� ��0� �� FBk �� �����&�� �� �+.

<�@�X (��&��� bZ3 �� ��+ ���� ��0� ��;&����&�� ����.
���&���&� ����E� F��+ �# �G�&� �& " ��� 	8�# ����� 	� �;&����&�� �&� �� 5��� �
 �G�&� �� �4� �� ��

a. %��+�� F&�2 " ��$� �� ���I�$� ��Delete��� :k� �&��:
Directory.Delete( ��0� );

 *&� ��8� %�+�B� 	8�# �����&�� �G���9�� " �&��� 	� bZ3 �� 	8�# ��;&����&�� HJ2 ��$�
Exception�&��� 	�.

��9�� �� ��� <�$�� �' �� `�� 	�"� 	8� ������. ��� 	� �� 	8� ������. ���J� �G�true ����� %�+��
�&��� bZ3 `�� ���0�� 	8�# �� �� Q&�;&����&��.

Directory.Delete( ��0� ,	8� ���J�);

string path1 = @"c:\nik";
foreach (string s in Directory.GetDirectories(path1))

Directory.Delete(s, true);
$� �� <�@� *&� �� ��GetDirectories �� �;&����&�� �&� ���� :0�8 �� :$� ��+ ���I�$� `��

�����f 	��� �� �� �
 ��+� �� �� �&��' R�S�. ��$� ��� �� ai$Delete ��+ bZ3 �;&����&�� ����
���.

 ��$�GetDirectories��� ���k ���I�$� ��� �&� R�S� ��� 	� ��:
string []dir=Directory.GetDirectories( ��0� );

 �&��' �� �1���� ��0� �"�� ��;&����&�� �&� ���� :0�8 :8�3 *&� �� ��dir����f 	� ���k.
<�@�W ( �� ��+ ���� ��0� �"�� ��;�&�2 ����
� K&�����.

using System;
using System.IO;
namespace StaticMethodFileDir
{

class Program
{

static void Main(string[] args)
{

Start();
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string path1 = @"c:\nik";
string path2 = @"c:\nikCopy";
foreach (string s in Directory.GetFiles(path1))

Console.WriteLine(s);
Console.ReadLine();

}
static void Start()
{

Console.BackgroundColor = ConsoleColor.White;
Console.ForegroundColor = ConsoleColor.DarkBlue;
Console.Title = "File & Dir";
Console.Clear();

}
}

}

�� �
�# �&� R�S� l2 ������ 	4"�#:

<�@�p ( ��+ ���� ��0� �"�� ��;�&�2 ����)path1 ( �SJ� ��0� �� ��)path2 (�&��� 	i�.
string path1 = @"c:\nik";
string path2 = @"c:\nikCopy";
Directory.CreateDirectory(path2); 
foreach (string s in Directory.GetFiles(path1))

{
string dest =path2+  s.Substring(s.LastIndexOf("\\"));
File.Copy(s, dest);

}
 q��B� ��0� �"�� ��;�&�2 ���� ai$ %�+ 	� ��?&� �SJ� �����&�� ����� l2 R���$� �(�?� ��

 �� a. " ��+ 	��&���/�1�� F&�2 �
 ���� �� �SJ� ��0�) �����&�� �� F&�2 5�� " ��+ ���� ��0� �"�3
�SJ� (�+ 	� 	i� �SJ� �����&�� �� �1���� F&�2 %.

����� :��� ��
�# :2�&�� �r# 5���. �& %�+�� ��+�� �4" �SJ� �� FBk �� F&�2 �U���V F&�2 ���� 	i� 5�h�
.
�� 	� l2 FG\� j2� ���� ��� �� �Copy 	8� ����� ���J� �f� �� ��� ���I�$� 	8� ����� �& �� ����
true

 �&�4 F&�2 �� 	�Bk F&�2 R�S�&��� %�+��overwrite�+ �
�#.
File.Copy(��B� , �SJ� , 	8� ����� );

&�2 �f� Q&�r# �& " ��r#� n�
 �"�� %/�&��� ��4� �� �&� ��$� �U���V <�@� ���( �� Ff1.txt �����&�� ��nik
�+ �
�# 	0&���� %�+�� ��+�� �4".

File.Copy ( “c:\f1.txt”, “c:\nik\f1.txt”, true ); 
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 ��� �� ���I�$� 	h�hVMove ��� ���\�Copy �+�� 	�.
<�@�[ (���� ��0� �"�� ��;�&�2 " �;&����&�� ���� �SJ� " q��B� ��
��0� :2�&�� �� �� ��0&�� �� �� q��B�

�&��� 	i� �SJ� ��0�.
static void Backup(string source, string dest)

{
if(!Directory.Exists(dest))

Directory.CreateDirectory(dest);
foreach (string file in Directory.GetFiles(source))

File.Copy(file, dest + file.Substring(file.LastIndexOf("\\")));
string[] dir = Directory.GetDirectories(source);
if (dir.Length == 0) 

return;
for (int i = 0; i < dir.Length; i++)

{
string d=dest+dir[i].Substring(dir[i].LastIndexOf("\\"));
Directory.CreateDirectory(d );
Backup(dir[i], d);

}
}

������: <�J��� �SJ� �� q��B� �� �� �;&����&�� " �;�&�2 ���� �SJ� " ��B� ��
��0� :2�&�� �� �� ��0&�� �� ������
�
�.

������: �� �� �����&�� �"�� ��;�&�2 ���� ��0. ��0� :2�&�� �� �� ��0&�� �� ������CS�
� ����.

 !�� �������
 �� �� ��� 	h�hV �� KL� *&��+ 	� ��#���. 	��� ��;�&�2. �� �� �1���� ��
 ���� ��hV �G�&� F�Bk �� 	�s�0�

:2�f ��
�# ���k t�� ��� 	��� ��;�&�2 �� R�(T=� 	��&��� 	h�hV *��U�
 %/�&��� ���#, 	��� ��;�&�2.
 	��� ��;�&�2 �� ��� ���� 6T� "� ��StreamReader "StreamWriter+ 	� ���I�$�� . 	8"� 6T� ��

�+ 	� ���I�$� 5"� 6T� �� 	��� ��;�&�2 �� *�+� ���� " 	��� ��;�&�2 �� R�(T=� ����# :;4.
<�@�Y ( 	��� F&�2 �&� R���$� �(�?�tst.txt ��0� �� ��c:\nik ai$ ���� ��?&� ��
 ��+�

InFormation Technology %Software Engineering %University of Sistan & 
Balouchistan��0&� 	� ��+ ��?&� F&�2 �� ��.

StreamWriter sw=new StreamWriter("c:\\nik\\tst.txt");
sw.WriteLine("Information Technology");
sw.WriteLine("Computer Engineering");
sw.WriteLine("University of Sistan & Balouchistan");
sw.Close();

����+�� 	� �&� R�S� ��+ ��?&� F&�2 R�&.
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 ��h���
 6T� _����$ �� �+ 	� ��
�\� ��StreamWriter�+ 	� ���I�$� 	��� F&�2 ��?&� :;4. ai$
 ��� ��WriteLine/&� ���� ��;� ��+ ��?&� F&�2 �� R�(T=� ���� �2�u� :;4 . /&� ��0� �� ��+ ��� F&�2 �;��� ��

� 	��(T=� ����+ FJ��� F&�2 �� F��� �r� %��� ��\� FJ��� F&�2 �� " ��� �2�� �� ��
 �.

m.�+�� 	� ������ ��I9 ���\� 	��� F&�2 �� R�(T=� ��+ ���#, ��� �� �+ 	� ��&� 	4"�# �� �4� �� .
o. ��� �� �"T( 	��� F&�2 �� R�(T=� *�+� :;4WriteLine ��� �� ��� 	�Write�$� `����� ���I. ��

��+ 	� ��+� F&�2 �� /
�$ :\. R�(T=� :8�3 *&� ��.
X. %/�&��� ��4� ��� *&��V �� l2 ������ �f������$ 6T� F&�2tst.txt R�(T=� " �&��� 	� ��?&� ����"� ��

��"� 	� *�� �� �' 	�Bk .
 /�
�L� �f�� 	� %/�&��� �2�u� 	��� F&�2 ��;��� �� ��&�4 R�(T=� �1��� �1�� *&� ���� �� 	8� ����� �� /���

��� �2�u� 	��� F&�2 ��;��� �� �� R�(T=� " ��� ���I�$� :$� ��+ ��2�f.
StreamWriter sw=new StreamWriter("c:\\nik\\tst.txt", true);
sw.WriteLine("Information Technology");
sw.WriteLine("Computer Engineering");
sw.WriteLine("University of Sistan & Balouchistan");
sw.Close();

 ����� 	8� ����� ���J� �G�&� �� �4� �� R�(T=� :8�3 *&� ��true F&�2 ��;��� �� R�(T=� �?��� �� %�+�� 	�
�"� 	�� *�� �� F&�2 	�Bk R�&��� " ��+ �2�u�.

����:+ ���� :��2 R�S� �� R�(T=� ��� 	� ���"' �&� <�@� �� �' �� �� ���� �� ��� ���#, F&�2 �� `�� ��
:$� ��+.

<�@�v (	��� F&�2 �� ��+ ���� :��2 R�S� R�(T=� ���$ ���#, 	h�hV.
StreamWriter sw=new StreamWriter("c:\\nik\\tst.txt");
for (int i = 1; i <= 10; i++)

sw.WriteLine("{0}^3={1}", i, i * i * i);
sw.Close();

�� �
�# �&� R�S� 	4"�# F&�2:
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 6T� ��
��� �� ��� 	� 	��� ��;�&�2 �� R�(T=� ����# ����StreamReader��� ���I�$�. " �
��� �&� ��
 6T� ��
 :�9�#StreamReader��� ��+ ��,.

��� 5��:�9�# �&��G��(
ReadLine�� H# �& ����# :;4�"�>� ��G� F&�2.
Read�"�>� ��G� F&�2 �� ������ �& ����# :;4.
ReadToEnd���# 	� �� F&�2 ��;��� �� ���4 ��G� ��.
EndOfStream/&�� 	� �$ F&�2 ��;��� e�L\� :;4 :�9�# *&� ��.

<�@�w ( �� ��0&�� �� ������ 	��� F&�2 R�(T=�tst.txt9 ���
 �� " ����# ���&��� x�V 	4"�# �� R�.
StreamReader sr = new StreamReader(@"C:\nik\tst.txt");
while (!sr.EndOfStream)

Console.WriteLine(sr.ReadLine());
sr.Close();

�+ 	� ��� ����# ���� �1� ��� F&�2 l2 R���$� �(�?� ���4� �� .� ���$�� F&�2 ��;��� �� �G����� �� ai$ %/&
/�&��� 	� x�V 	4"�# �� ����# �� a. �� H# �
 " ����# F&�2 �� H# �� H# R�S�.

:$� ��+ ���� K&��� �&� �� l2 ������ 	4"�#.

<�@�my ( x�V ������ �� ������ R�S� ����� �� �;��� �� �� F&�2 R�&��� %F&�2 �& 5�� :2�&�� �� �� ��0&�� ����
�&���.

static void PrintReverse(string filename)
{

Stack s = new Stack();
StreamReader sr = new StreamReader(filename);
while (!sr.EndOfStream)

s.Push((char)sr.Read());
sr.Close();
while (s.Count > 0) 

Console.Write(s.Pop());
}

 ����� ���� 6GE� ���� <�@� *&� ��:$� ��+ ���I�$� ��\. �� F&�2 . �� ����� �� F&�2 ����� �� R�9 *&� ��
��+ 	� �2�u� ��\. �� ��+ ����# ��
������ ���� " ��+ ����# �;��� . ��I9 �"� �� ��\. ����� F� ai$

�+ 	� x�V ������.
��"�: ��� �G�&� �� �4� ��Read�f 	��� �� ��+ ����# ������ 	G$� �� �� %��\. �� �' ���� �2�u� �� FBk %����

 ���type-casting/�&��� 	� �2�u� ��\. �� " ���� F&�B� ������� <��E� �� �� �'.
:$� ��+ ���� ��\� �&� �� l2 <�@� 	4"�# ����:
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 !�� ������� �� ��� �����
 #$%&� ���'��:
m. :�9�# �� ���I�$�EndOfStream� �� R�9 ���
 ���+ ���I�$� �' �� l2 ��;8�@� �.
o. ��� �� ���I�$�ReadLine ���J� F&�2 ��;��� �� ���$� �� ��� *&� �G�&� �� �4� ��null�����f 	��� ��.
X. ��� �� ���I�$�Read ���J� F&�2 ��;��� �� ���$� �� ��� *&� �G�&� �� �4� ��mO�����f 	��� ��.
W. ��� �� ���I�$�Peek� D�2�9 ��:$� ��+ ��2�f �1��� �1�� *��
 � . ���J� F&�2 ��;��� �� ���$� �� ��m O ��

�����f 	���.
 ��&�. z�+ ��4 �� 	�Bk <�@� �� ��� 	� <�@� ���( �� ��$� ��sr.Peek()!=-1 ��� ���I�$�.

�����(:�� {���G� R�E2� �� �� F&�2 ���� �
 F&�2 �& :2�&�� �� �� ��0&�� �� �������&��� x�V 	4"�#.
�����): " 	2�3"� %	2�3 �& R���� ���E� F&�2 �& :2�&�� �� �� ��0&�� �� ������ ...�&��� x�V 	4"�# �� ��.
�����*: %�
� {��`f ����� �� �� F&�2 "� R"�I� " ���\� ��`�� ����2 �r$ �� F&�2 "� :2�&�� �� �� ��0&�� �� ������

��� ���E� �� R�S�&� ���
� {��`f �� F&�2 "� bT�#� ��� R���� ���E� %-��\� R�.
 �����+: 5�� " 	f����# 5�� �"�3 F&�2 �r$ �
 �� |�2 *&� �� ��"�" �� F&�2 �& :2�&�� �� �� ��0&�� �� ������

�&��� c��� 5�� " 	f����# 5�� 6�$� �� �� F&�2 �"�� R�(T=� %�+�� 	� �I� �&.

,����� �������
� �� �;�&�2 �h&� ^C# *&� �� �� ���&�� ��;�&�2 �� �����B( %�+ 	� ���I�$� �;�' �� ��� ^� R�(T=� ���#, :;4 ��

��+ 	� ���#, �;�' �� 	�9� �12�3 ��+ ���
 �� R�(T=� �;�&�2.
� �G�&� �� �4� �� �' �� R�(T=� *�+� �& " F&�2 �"�� Q&"�"� R�(T=� �� 	$��$� ��� ���I�$� ��� R�(T=� ^

:$� R"�I�� %�+�� �V . ����� ���$ ^� �� Q&�
 ���� �� /�+�� ��+�� ���� :$� *G�� <�@� ���( ��int %char %
double �& " 6T� ����� ���U�. " 	B���� ^��� �� Q&�
 ���� /�
�L� �G�&� �& " /�&��� ���#, �;�&�2 �� �� ���! "

&��� ���#, �� ���#�$�� �
�# R"�I�� ��� {"� :8�3 "� *&� �� �� /�.
 ^��� ���$ ���#, :;4 	�� 	+"� �s��� �� ai$ %�+ 	� �s��� �&�. ^��� 	��&��� " ���#, :;4 ���$ 6T� "� �����

/&����. 	� ���U�. " ���$.
 6T� "� �&�. ^��� ����BinaryReader "BinaryWriter� c���� �� �� ����� �4" ����# :;4 	8"� �

��� ���I�$� ��� 	� Q&"�"� ��;�&�2 �� *�+� :;4 	�"� �� " R�(T=�.
 _�� *�+� �& " ����# RA�3 �� 5��� �
 ���� " ��� ��� �� F&�2 ����� �&�� F&�2 �� *�+� �& " F&�2 �� ����# ����

�� �
�# R"�I�� F&�2 ���� ��� . 6T� �� �1�� *&� ����FileStream ��G��( 	h�hV �� �+ 	� ���I�$�
:$� ���' �&� �� R��s`4 �� ����
 �'.
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 6T� ^� �� ����� �& F&�2 ���� ��� ����FileStream ��� �&�� �� 	�&�2 R�SL\� �' _����$ �� " ���� ��?&�
/�&��� 	� *��E� �� F&�2 ��+ ��� _�� " �+.

FileStream fs = new FileStream ( F&�2 6��' " 5�� , ��+ ��� �� , 	$��$� _�� );
/&����. 	� 	$��$� _�� " ��+ ��� �� ��
������. ]&�\� �� %l2 6T� ������ 	h�hV �� <�@� �s��� �� FBk.

��� -��� .�/ �����)FileMode(:
������. ���J�}�+

AppendF&�2 �f�� �' ��;��� �� R�(T=� %�+�� ��+�� �4" ��?&� ��&�4 F&�2 R�S�&� ��! �� %�+ 	� ��"`2
�+ 	� ���#, �' �� R�(T=� " ���f 	�.

CreateF&�2 �f����f 	� ��?&� <"� �� " ��+ bZ3 %�+�� ��+�� �4".
CreateNew�&��� 	� ��?&� �� F&�2 R�S�&� ��! �� �&��� 	� �r# ��8� %�+�� ��+�� �4" F&�2 �f�.
Open2 �f���� 	� ��� �� F&�2 R�S�&� ��! �� �&��� 	� �r# ��8� %�+�� ��+��� �4" F&�.
OpenOrCreate�&��� 	� ��?&� ���' R�S�&� ��! �� %�&��� 	� ��� ���' �+�� ��+�� �4" F&�2 �f�.
Truncate� %�+�� ��+��� �4" �f� " �"� 	� *�� �� �' 	�Bk R�(T=� %�+�� �4� F&�2 �f��&��� 	� �r# ��8.

��� �/  2��2� 3�4�)FileAccess(:
������. ���J�}�+

Read���# �� R�(T=� F&�2 �� ��� 	� HJ2 :8�3 *&� ��.
Write:+� F&�2 �� �� R�(T=� ��� 	� HJ2 :8�3 *&� ��.
ReadWrite+� F&�2 �� ��� 	� /
 " ���# F&�2 �� ��� 	� /
 :8�3 *&� ��:.

<�@�mm( 5�� �� ���&�� F&�2 �& �� ��0&�� �� ������tst.dat �����&�� ��C:\nik ���(� ���� " ���� ��?&�
�
� ���k �' �� �� 	�k� "� ��2.

FileStream fs = new FileStream(@"c:\nik\tst.dat", FileMode.OpenOrCreate,   
FileAccess.Write);
BinaryWriter bw = new BinaryWriter(fs);

for (int i = 1; i <= 99; i += 2) 
bw.Write(i);

bw.Close();
fs.Close();

 ����� 	� ��?&� �� F&�2 R�S�&� ��! �� %�&��� ��� ���' ���� �4" F&�2 �f� �� �+ 	� �V ����� :8���&� . �
 ��
 ����� R�9fs��� �� �1� ��� F&�2 R�SL\� jk�" ���+�� 	� �.

 ����� �' �� a.bw ��� �� `�� ����� *&� jk�" �� �� �+ 	� ��?&�fs 	$��$� FBk ��3�� �� ��+ ��� F&�2 ��
����.

 q	+ ��� �� �' �� a.bw ��� "Write ��0� F&�2 �;��� �� " /�0&� 	� ��+ ��� F&�2 �� �� �1���� R�(T=�
�+ 	� .�� F&�2 �� ��+ ��+� R�(T=� F&�2 �� �� l2 R�(T=� ���� �&� �� ���0�� /;2 F��k " ��� ���&�� :��2

tst.dat:$� ��+ ���� ��\� %��� ��+ ��+�.
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 :;4 6T� �� �&�� �1� ��� F&�2 �� R�(T=� ����#BinaryReader �' �� ���I�$� 	h�hV �� ��� ���I�$�
:$� ��+ ���� ��\� �&� ��.

<�@�mo (�������&��� x�V " ���� �B$��� �� l2 F&�2 �"�� ��2 ���(� ^�?� �� ��0&�� ��.
FileStream fs = new FileStream(@"c:\nik\tst.dat", FileMode.Open, FileAccess.Read);
BinaryReader br = new BinaryReader(fs);
int sum=0; 
while (br.PeekChar() != -1) 

sum += br.ReadInt32();
br.Close();
fs.Close();
Console.WriteLine("Sum = "+ sum);

 �� ��� ��� �� ai$ %/&� ���� ��� �' �� ����# ���� HJ2 �� F&�2 :8�3 *&�ReadInt32 ]��9 ��( �& ��� �

 ��+ ����# ���(� %/&� ���$�� F&�2 ��;��� �� �G����� �� " :$� ��+ ����# �1���� F&�2 �� ��� ��+ j�4 �h&��
 ��

:$� ��+ x�V 	4"�# �� ���(� ^�?� �;��� �� ".
 ���PeekChar Q&�;��� ������ �� �&' �� �&��� 	� �V %��� 	� ���+� �' �� F&�2 �f ���+� �� �� ������� HJ2

�����f 	� �� �& 	I�� ���J� �+�� ��0G& �f� �� d�� �& :$� ��0G& F&�2.*&� �� F�8� *��
 �� 	$��� :;4 ���
/&� ��04 ��;� F&�2 ��;���.

 6T� *��U�
BinaryReader ������+�� 	� �
 ���� N��L� ^��� ����# :;4 	�"�I�� ��
��� . ���( ��
 ��� ����ReadInt32 ���(� ����# :;4int ��� �� "ReadSingle ���(� ����# :;4float �
 �� "

��# :;4 �
��� ��J� �� 5����+ 	� ���I�$� ~�# ���� ^� �& ��.
 <�@�mX ( �� ��0&�� �� ������myy ���\(� ��( *��my"oy�&��� ���#, 	�&�2 �� " ���� ��8� . ���E� ai$

�&��� x�V �� *�h���� �� ��f�`� ���(�.
 ����� �1�� *&� ����myy _��� �� 	2��S� ��(my ��oy ���#, 	�&�2 �� " ���� ��8�/�&��� 	� . ���(� *&� *&������

��� 	��&��� F&�2 �� �� �;�' ��� 	� 	���� �
 " ����� �4" F&�2 �� �\��
.
 ��+ ��� F&�2 �h&� ��BG& ai$ %���f �B$��� �;�' *�h���� ai$ " ^�?� �� ��� ��+ 	��&��� ���(� ���� ��� �& ��

�+�� 	� ��\�� *�h���� �� �� ��9��( ���E� �� :$��+ x�V 	4"�# �� " ��+ {���+ �.
:$� ��+ ���"' �&� �� ������ F��� F�.

using System;
using System.IO;
class Program

{
static void Main(string[] args)
{

Random random=new Random();
FileStream fs;

fs= new FileStream(@"c:\nik\tst.dat", FileMode.Create, FileAccess.Write);
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BinaryWriter bw = new BinaryWriter(fs);
for (int i = 1; i <= 100; i++)

{
double rnd = 10+10*random.NextDouble();
bw.Write(rnd);

}
bw.Close();
fs = new FileStream(@"c:\nik\tst.dat", FileMode.Open, FileAccess.Read);
BinaryReader br = new BinaryReader(fs);
double sum = 0; 
int count = 0; 
while (br.PeekChar() != -1) 

{
sum += br.ReadDouble();
count++;

}
br.Close();
fs.Close();
double avg = sum / count;
fs = new FileStream(@"c:\nik\tst.dat", FileMode.Open, FileAccess.Read);
br = new BinaryReader(fs);
count = 0; 
while (br.PeekChar() != -1) 

{
if( br.ReadDouble()>avg)

count++;
}

br.Close();
fs.Close();
Console.WriteLine("Count = "+ count);
Console.ReadLine();
}

}

 5"� ���� ai$ F&�2 <"� ���� ����� 	�E& %:$� 	B���� F&�2 �"�� R�(T=� �� 	$��$� _�� l2 RA�3 ���� ��
��+ 	� K&���. F&�2 ��;��� �� �
���� _�����k�� c���� *��
 �� ".

 F&�2 �"�� R�(T=� �� 	$��$� {"� *&� �� 5$��� -��.�2��&f.
 �
 �� �� ���� �
 ��� 	� �1�8 �
 �� �' �� �� ���� �4" F&�2 �"�� R�(T=� �� 	$��$� :;4 `�� ��h&� {"�
 R�(T=� �� 	$��$� {"� *&� �� ��� 	��&��� �� ���� �& ��� 	� `�� F&�2 �� Q&�4 �
 �� " :+� F&�2 �� Q&�4

 F&�2 �"�� ���6� -��.�2��&f.
� �����$ ��?&� :;4 6T� "� �� %��+�� 	� ���$ ^� ����� �� ��� ^� ��;�&�2 �� 	2��SBinaryReader  "
BinaryWriter���f 	� ���I�$�. ��;�&�2 �� 	2��S� *�+� " ����# 	h�hV �� Q&�;8�@� ��, �� ����� ��

�+ 	� ��#���. �&�. ^��� �� ���(� ���&��.
<�@�mW ( �� ��0&�� �� ������myy( �& :2�&�� �� ai$ %�
� ���k ���&�� F&�2 �& �� �� 	V��B�2 ��$ <"� ��n

 ��( ����� ��n�&��� x�V 	4"�# �� " ���� 	��&��� F&�2 �� �� 5�.
 ����� ��� *&� 5�?�� ����myy :2�&�� �� ai$ %/�
� 	� ���k 	�&�2 �� " ���� ��8� �� 	V��B�2 ��$ *&��!' ��(n

��+� ����� �� :�9�# �� ���I�$� �� �� F&�2 �f �Position ���� ��n �� �1���� ���� ai$ %/�&��� 	� FJ��� 5�
/��� 	� x�V ���' ���J� " ���� 	��&���.
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 �� ���I�$� ��� ���(� ^� %�+�� 	� 	E&�$ �+� ����� 	V��B�2 ���(� _����� �G�&� �� �4� ��ulong /&� ��2�f . ��
A ������ �&�:$� ��+ ���� K&��� �' 	4"�# " F�( *&� 5�?�� ���� 5�.

using System;
using System.IO;
namespace BinaryRandom
{

class Program
{

static void Main(string[] args)
{

Start("Binary Random File Access!");
FileStream fs;
fs = new FileStream("c:\\2.bin", FileMode.Create, FileAccess.Write); 
BinaryWriter bw = new BinaryWriter(fs);

ulong f, f1=1, f2=1; 
bw.Write(f1); 
bw.Write(f2); 
for (int i = 2; i < 100; i++)
{

f = f1 + f2; 
f1 = f2; 
f2 = f; 
fs.Position = i * sizeof(ulong);
bw.Write(f);

}
bw.Close();
fs.Close();

fs = new FileStream("c:\\2.bin", FileMode.Open, FileAccess.Read); 
BinaryReader br = new BinaryReader(fs);
Console.Write("\nEnter n? ");
int n = int.Parse(Console.ReadLine());
fs.Position =n*sizeof(ulong);
Console.WriteLine(br.ReadUInt64());

Console.ReadLine();
}

static void Start(string title)
{

Console.BackgroundColor = ConsoleColor.White;
Console.ForegroundColor = ConsoleColor.DarkMagenta;
Console.Title = title;
Console.Clear();

}
}

}

 <�@� ���( �� 	V��B�2 ���(� _�����k�� �� /�
�L� �U���Vmyy %/�&��� �2�u� �4� F&�2 ��;��� �� �� ��E� ��(
 ���(� ai$ ���� FJ��� F&�2 ��;��� �� �� F&�2 �f ���+� �����/�0&� 	� �?�' �� �� �&�4:
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FileStream fs;
fs = new FileStream("c:\\2.bin", FileMode.Create, FileAccess.Write); 
BinaryWriter bw = new BinaryWriter(fs);

bw.Seek (fs.Length , SeekOrigin.Begin) ;
fs.Positon=fs.Length;

 R���$�R�(T=� ���� �2�u�

bw.Close();
fs.Close();

��� ���I�$� F&�2 ��;��� �� F&�2 �f ���+� <�J��� :;4 ��� 	� l2 R���$� �� 5��� �
 �� . ��� �� �f� �' �� �E�
Write�+ �
�# �2�u� F&�2 ��;��� �� R�(T=� *&� %/�&��� �2�u� F&�2 �� �� R�(T=�.

<�@�mp (����� �� �;��� �� �� l2 F&�2 �"�� R�(T=���&��� x�V.
 ��( �� �� �f ���+� ��� �
 ai$ /���# 	� �� �#' ��( %���� FJ��� F&�2 ��;��� �� �� �f ���+� ����� :8�3 *&� ��

/�$�� F&�2 ������ �� /�&��� 	� FJ��� 	�Bk.
:$� ��+ ���� ��\� �&� �� �;�' 	4"�# " l2 F�( 5�?�� :;4 5�A R���$� �(�?�.

fs = new FileStream("c:\\2.bin", FileMode.Open, FileAccess.Read); 
BinaryReader br = new BinaryReader(fs);
long l = fs.Length - sizeof(ulong);
while (l >= 0) 

{
fs.Position = l;
Console.WriteLine(br.ReadUInt64());
l -= sizeof(ulong);

}

 	4"�#�:$� ��+ ���� ��\� �&� �� l2 R���$.
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 -��
�7 ��'�� ������7�28�$'
 �.
/�/������
 �� /&��� F&�2 �"�� R�(T=� �� 	$��$� :;4 R"�I�� �����$ "� `�� �?�&� �� ���$ ^� �� ���&�� ��;�&�2 �����


 ��;�����$ �� �����B(  5$��� " ���6�.
 ��� �����$ "� *&� �� �& �
 �� ����� �� ���� �4" F&�2 �"�� R�(T=� �� 	$��$� :;4 	�"�I�� ��;�`���G

/&����. 	� 	2��S� �����$ �� ai$ " 	B���� �����$:
�� �
���� *�+� " ����# :;4 	B���� �����$ ��/ R����( �� F&�2 ��Serialization "

DeSerialization�+ 	� ���I�$� .R�(T=� <"� :8�3 �� �� �1� ���)qQ+ �& " ���� ( �(�?� R�9 ��
�+ 	� ��+� F&�2 �� �(�?� �' " �&' 	� �� �;�&�� �� �� . " ��+ ����# F&�2 �� �;�&�� �� 	��&�4 5"� :8�3 �� ���

�+ 	� F&�B� �1� ��� qQ+ �& " ���� ��.
� 	� ���I�$� �&� 6T� "� �� 	G& �� A�E� l2 F�( "� 5�?�� :;4�+�:

�BinaryFormatter
�Soap

���� ������ P" :�� ��\�� 5"� :8�3 " �"� 	� ��� �� 	��� ���i��� �"� �� �4� ��;�&�2 �� <"� :8�3.
 6T� �� HJ2 KL� *&� ��BinaryFormatter�+ 	� ��#���..

 ��;��� �� ��� "� ����� 6T� *&�Serialize "DeSerialize 5�?�� :;4 �� �+�� 	� 	� ��G� l2 <��(�
��"�.
<�@�m[(:$� ���� ��\� ��� *&� 5�?�� :;4 ���� ��� ��;$T� " �
��� �� ���I�$� 	h�hV �&� ������ ��:

using System;
using System.IO;
using System.Runtime.Serialization;
using System.Runtime.Serialization.Formatters.Binary;
namespace BinaryFileSerialize
{

class Program
{

static void Main()
{

FileStream fs ;
fs= new FileStream("c:\\new2.dat", FileMode.OpenOrCreate,

FileAccess.Write);
BinaryFormatter bf = new BinaryFormatter();
fs.Seek(0, SeekOrigin.End); 

��F&�2 ��;��� �� �f ���+� <�J�
for (int i = 1; i < 5; i++)
{

Complex c = new Complex(2.3*i, 3.2*i);        
bf.Serialize(fs, c);

� �� R�(T=� ���� �2�u�F&�2 ��;��

}
fs.Close();
fs = new FileStream("c:\\new2.dat", FileMode.Open, FileAccess.Read); 
bf = new BinaryFormatter();
try
{

int k = 0; ;

while (fs.Position < fs.Length) // ���� ���	
� � ����� ���
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{
Complex c1 = (Complex)bf.Deserialize(fs);

F&�2 �� ���� �& ����# ^� �� �' F&�B� "Complex
c1.Print();

}

}
catch (SerializationException e)
{

Console.Write(e.Message);
Console.ReadLine();

}

fs.Close();
Console.ReadLine();

}
}
[Serializable]

 F��k �� ���� �� �+ 	� �2�u� R��B( *&�Serialization "DeSerialization�+��. R����( /���� 	�� R�S�&� ��! ��
/�
� 5�?�� ���� �"� �� �� l2.

struct Complex
{

double real, img;
public Complex(double real, double img)
{

this.real = real;
this.img = img;

}
public void Print()
{

Console.Write("\n {0}+{1}i", real, img); 
}
public double Real
{

set { real=value;}
get { return real; }

}
public double Img
{

set
{

img = value;
}
get { return img; }

}
}

}

 {"� �� �� �+�� 	� 	2��S� 	����$� {"� F&�2 �"�� R�(T=� �� 	����$� �h&� �f ���+� �1�8 �
 �� {"� *&�
 �� �� R�(T=� ai$ ���� FJ��� F&�2 �� ��G� �& �� �� F&�2 //�0&� 	� �& " ����# ��G� �' ��.

 ��;$T� ���
 �� ��� *&� 5�?�� ����BinaryReader "BinaryWriter�+ 	� ���I�$� . :8�3 *&� �� ���
0�� :��C �
���� _����� �G�&� �� �4� �� _����� ����� �
���� ��
 �G�&� �� ��� :��C �� ���� _����� �&�� ����� :

/���# 	� F&�2 �� �& " ��+� F&�2 �� �� �
���� ai$ %��+�� 	���C.
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 ��`�� �� �� 	(��� _����� �� :$� 	2�� HJ2 %�+�� 	� :��C �&�. ^��� _����� �V �
���� _����� ���� :��C :;4
�S� �12�3/�&��� :��C %�+�� 	� �;�' ���J� �� ��0��" �;�' 	2 . ^� �� :$� 	2�� HJ2 ^��� *�� ��string :��C ��

 �U���V " ���� |�2 �' ���� /�&`��� _����� �& �� ��h�&�� �+�� 	� �&Z. ��G�� 	�3��� ��� *&� �� /�&���
 ��9�2 ���� �2�u� �� %�+�� ���� /?3 �' �� ��"�" R�(T=� �f� ��� /�&��� 	� :��C �� �;�' _����� R�(T=� ��;��� ��

�+ 	� �1�2�9 �;�' 	2�u� KL� �� �+�� ��\�� ��"�" R�(T=� /?3.
 <= ����� �' �� �� :$� ��+ ���� ��\� �+�� 	� ��&?\��� R�(T=� �"�3 �� ���� �& �� 	���� ������ �&� ��

� R�(T=� ai$ " ���� :��C �� ���� :��C ���� <= �G�&� �� �4� �� ai$ %/�0&� 	� F&�2 �� �� :��C <= �
/�&��� 	� 	��&��� �� ��G� �' �� �4� ���� %F&�2 �� ��G� �& �� F&�2 �f ���+� <�J��� �� :$�.

(T=� F�8� *��
 �� �+ 	� ^"�+ �& �� ���2� ��
 ����+ �� :$� ��+ |�2 ��� 	�3�� ���� <�@� *&� �� �I� R�
���f 	� �2�u� F&�2 �� R�(T=� c���� *��
 �� " �& ��G� �� 5"� �I� % �I9 ��G� �� <"�.

<�@�mY (������ ���4� N��L� F3��� �� ���
 �;�' �� 	����$� _�� " F&�2 �� �
���� *�+� 	h�hV F��� ������
using System;
using System.IO;
namespace BinaryRandom
{

class Program
{

const int RecordSize = 15*2+4+8;
const int NumOfRecord = 200;
static void Main(string[] args)
{

Start("Binary Random File Access!");
FileStream fs;
Console.Write("\n Do you want to create new file (y/n)?");
char ch = (char)Console.ReadLine()[0]; 
if (char.ToLower(ch) == 'y')
{

Console.Write("\n Please enter Maximum number of 
records(<1000):?");

int num = int.Parse(Console.ReadLine());
num = num > 1000 ? 1000 : num;
InitializeFile("C:\\1.bin", num); 

}
Console.Write("\n Do you want to add recors?");
ch =(char) Console.ReadLine()[0]; 
if (char.ToLower(ch) == 'y')
{

Console.Write("\n Please enter number of records:?");
int num = int.Parse(Console.ReadLine());
fs = new FileStream("c:\\1.bin", FileMode.OpenOrCreate, 

FileAccess.Write);
BinaryWriter bw = new BinaryWriter(fs);
for (int i = 0; i <num; i++)
{

Student s = GetStudent();
fs.Position = (s.ID - 1) * RecordSize;
bw.Write(s.Name);
bw.Write(s.ID);
bw.Write(s.Avg);

}
bw.Close();
fs.Close();

}
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fs = new FileStream("c:\\1.bin", FileMode.Open, FileAccess.Read);
BinaryReader br = new BinaryReader(fs);
long ID;
Console.Write("\nEnter student id for search:");
ID = long.Parse(Console.ReadLine());
fs.Position = (ID - 1) * RecordSize;
string name = br.ReadString();
ID = br.ReadInt64();
float avg = br.ReadSingle();

if (ID == 0) 
Console.WriteLine("not found");

else
Console.WriteLine("ID={0}\tName={1}\tAvg={2}", ID, name, avg); 

 
br.Close();
fs.Close();
Console.ReadLine();

}

static Student GetStudent()
{

Student s = new Student();
Console.Write("\nEnter Name:");
string name=Console.ReadLine();
Console.Write("\nEnter ID:");
long ID =long.Parse( Console.ReadLine());
Console.Write("\nEnter avg:");
float avg =float.Parse( Console.ReadLine());
return new Student(name, ID, avg);

}
static void InitializeFile(string fileName,int num)
{

Student emptystudent=new Student(" ",0,0.0f); 

FileStream fs;
fs = new FileStream(fileName, FileMode.Create, FileAccess.Write);
BinaryWriter bw = new BinaryWriter(fs);

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

fs.Position = i * RecordSize; // ��� ��
 ����


bw.Write(emptystudent.Name);
bw.Write(emptystudent.ID);
bw.Write(emptystudent.Avg);

}
bw.Close();
fs.Close();

}

static void Start(string title)
{

Console.BackgroundColor = ConsoleColor.White;
Console.ForegroundColor = ConsoleColor.DarkMagenta;
Console.Title = title;
Console.Clear();

}
}
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struct Student
{

const int MaxName = 15;
string name;
long sid;
float avg;

public Student(string n, long id, float avg)
{

sid = id;
this.avg = avg;
if (n.Length > MaxName)

name = n.Substring(0, MaxName); 
else if (n.Length < MaxName)

name = n + new string(' ', MaxName - n.Length);
else

name = n;
}

public string Name
{

get { return name; }
set
{

if (value.Length > MaxName)
name = value.Substring(0, MaxName); 

else if (value.Length < MaxName)
name = value + new string(' ', MaxName - value.Length);

else
name = value;

}
}
public long ID
{

get { return sid; }
set { sid = value; }

}
public float Avg
{

get { return avg; }
set { avg = value; }

}
}

}

 ���V l2 ������:$� ��+ ���� }�+ �&� �� �' R��s`4 �� ����
 5��� �
 �� ���� �4" ��� *&�:
 ���#�$ �� z��� R��s`4 ��, �� �����Student KL� �$ �� ���� *&� %/&����. 	�name %sid "avg F�G\�

?\��� <�E� " ����+ %5�� �� �����B( �� :$� ��+ .+�� 	� 	���C _����� ����� 5"� ���2 "� �"�3 �� <"� ���2 ��� %��
�&��� <��+� �� �12�3 �� ������ /?3 ���� 	� ����� H$� ��+ ���" 5�� �� �4� �� �+�� 	� ?\��� 5�� .

 �@���3 5�� �
 �� /��� 	� |�2 ��� *&� ���� /�&��� :��C �� ���2 *&� _����� �&�� ���� _����� ���� :��C :;4
 �"�3mp �� " �+�� ������ /��� 	� �V %��&Z. 	� 5�?�� :�9�# �� �& " �����$ �� �& �� ���2 *&� 	
����J� ����

 �� ��\�� <= �f� ��mp2�9 R�(T=� _�����k�� �� �+�� �� �� ��+� _�����k�� �+�� �' �� ���� �f� " �+ 	� �1�
/�&��� 	� �. ��9�2. :�9�# " �����$ �� ��� *&� 5�?�� 	h�hVName}u" �����f 	� ��
�\�.
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/�0&�� F&�2 �� �� �;�' �&�� �
���� _����� ���� :��C �� a. . �� ���� ��G� ����� �&�� F&�2 �� �
���� *�+� :;4
/�0&�� ��G� �' �� �� ���� ��G� �' �� �f ���+� <�J��� �� " ���� ���. . |�2 �U���V F&�2 �� ���� �
 ��G�

 �� �
��� �� /�&��� ����� ���(Base �� :$� R��B( ��+ 	� ^"�+sid-Base �� /&� ���� |�2 �V ��
 ���J�Base �����m�+�� 	� �' _���+ �� ���� 	G& ���� �
 ��G� a. %�+�� 	�.

 ���' R�(T=� " /���# 	� �� ���� �1���� ���� ��G� �� �f ���+� <�J��� �� a. ~�# ���� �& �?�04 ����
x�Vd��� 	. �' �� ��� 	� ��hV %�+�� ��\� ���" ��
 ���2 *��V R�(T=� �f� ��� /�&��� 	�

 �' ����+ ���2 ���� �& ����# 5�h�
 �f� ai$ %���� �. 	8�# ��
���� �� �� F&�2 F� ����� FG\� *&� j2� ����
 |�2 K�. ���J� �����)�I9 (� ��
 ����� *��V �� /���& 	� �� %��:$� ��\� "��" K��(T= . ���� �1�� *&�

R�S� ����static void InitializeFile(string fileName,int num) :$� ��+ ��+� �� ��
�&��� 	� ��?&� ��+ ���� 5�� �� 	�&�2 �
���� ���E� " F&�2 5�� :2�&�� . F&�2 �� 	8�# ���� ��+ ���� ���E� �� ai$

�0&� 	� ��+ ��?&� .J�:$� ��+ eL\� ��� �� �� :$� 	u�2 K�. �&��J� ���� �
 �&��.

 �� ?\��� R�(T=� " ���� FJ��� �1� ��� ��G� �� �� �f ���+� ����� F&�2 �� ?\��� �& R�(T=� *�+� :;4
����� �� �+ 	� F�( c���� *��
 �� �J�k� `�� ����# ���� " /�0&� 	� F&�2 �� ���2 �� ���2 R�S� _���+

 ��G� �' �� ���2 �� ���2 R�S� �� R�(T=� �1���� ���� ��G� �� �f ���+� <�J��� �� " ��+ :2�&�� ����� �� ?\���
/���# 	�.

 K&�?�f �@���3 �� ��&�4 F&�2 ����� �� <�$ �� ����� �� :$� ��+ ���� ��\� �&� �� ������ ���4� �� Q&�
 ����
	� :2�&�� ����� �� �' ]��9 ��G� �� R�(T=� ����� H$� R�(T=� ���� ���" �� �' �� a. " �+ 	� ��?&� ���f
����f 	� ���k K&# .�&��� 	��&��� ���' R�(T=� Q&?\��� ����+ �& ���� ���" �� ���� 	� ����� *��U�
.

�&�4 F&�2 �� �
�# 	� ������ �� ����� ��&��� 	� ��
�\� �� ��h���
 K&�?�f �� � �@���3myy ��+�� �� ����
�&��� 	
����J� 	8�# ��
���� �� ���' " �&��� ��?&� %�+��.
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 	� ��
�\� �� ��2 �' R�(T=� ��2 �& _���+ ���� ���" �� ����� �' �� �� �+�� 	� ������ 	4"�# �� ��h&� ����
�&���.

F&�2 �� �" R�(T=� �� �+ ���" ���2 _���+ �f� 	� �V ?\��� �' R �(T=� 	��&��� �� ������ %�+�� ��\� �2�u�
����� �4" F&�2 �� ���2 *��V %�+�� �I9 ����� ���� _���+ �U���V %�&��� . ��\� �&� �� l2 ������ ���4� ����

:$� ��+ ����:

 5���. K&��� �� ������ :8�3 *&� ��not found� �� ���$� 	� ����� ^T=� �� F&�2 �� ��
 ���2 *��V R�(T=
:$� ��\� �2�u�.

������ :%/ ;�!����
�. F&�2 5�� :2�&�� �� �� ��0&�� �� ������ 	��� F&�2 �� Q&�
�r$ _���+ %����2 �r$ ���f�' ���E� ��+� �& "

�+�� ��+�� �4" zr# �' �� ���� *&� �� �&��� x�V ��.
o. ��0&�� �� ������5�� :2�&�� �� �� x�V ��4 R�S� �� F&�2 �
 zr# ���E� ����2 �r$ �� 	��� F&�2 *&��V

�&���.
X. �� �r$ R�S� �� 5"� " <"� ��;�&�2 R�(T=� %����2 �r$ �� 	��� F&�2 �$ 5�� :2�&�� �� �� ��0&�� �� ������

�&��� �2�u� 5$ F&�2 �� " ����# �r$ .S� 5"� " <"� ��;�&�2 R�(T=� �� �� ��h� �� ���� �� �r$ �& R�
���f �2�u� 5"� F&�2) .�+�� 5"� F&�2 R�(T=� �"�3 �"� ��
�r$ " <"� F&�2 R�(T=� �"�3 ��2 ��
�r$(

W.��#, ���L���� �� �&�� �� c�� �� 	�T(T=� %�&��� �`���G� �� ��+ 	SL+ ���L���� �� ��0&�� �� ������� �+
 �� �����B(:

��0&� 5�� %P��� ���( P��� ����+ " �+�� 5�� % P��� ^u� %�&�# :��k %�&�# �&��� %/4��� 5�� %�.
���&��� ���I�$� 6T� �� P��� �& ��?&� :;4.
��&��h� �1��� 	2��S� �� F&�2 �����$.
��+�� ��+��� /4��� :$� *G�� P���.

www.mohandesyar.com

www.mohandesyar.com


w
w

w
.Pr

oz
he

ha
.ir

 ������ :������������������������

���� ���  	
� ��� �Balouchzahi@Hamoon.usb.ac.ir

�� �����B( �
� 5�?�� �&�� ������ �� 	8��(�:
� �;���� ���� R�SL\� x�V
�x�V�&�# �&��� c���� �� �;���� ���� R�SL\�
����( Q&�BI8� c���� �� �;���� ���� R�SL\� x�V
�^u� Q&�BI8� c���� �� �;���� ���� R�SL\� x�V
�P��� ^u� 6�$� �� ?�04
����0&� 5�� 6�$� �� ?�04
�/4��� 5�� 6�$� �� ?�04
�P��� ���( 6�$� �� ?�04
� �� 	B�� R�(T=� x�V ������ ��+ ����&�# 	9�# 	���� _��.
� �& �� P��� �&�# ���� ��+ 5�?�� ��&`
 �B$������~�# 	���� _
�d:$� ��� 	(u� �V �� g�E�� �&�# *&��\��
�����' c�� :0�8 �� R�S� ���L���� �� �4�^u� �' �� �4� c�� ���E� " P���^u���&��� �s���

������� 	� 
��
�� ����

�� /� /��
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��� ����� �����
���� ���
��� ����� �����
���� ���
��� ����� ����

 �� �����	� 
�� 	 ���	� ������ �� ��� �	� ��SharpDevelop  ����� ����� ���� ��  	��! �� "#$ %��& �' �()���*

 �� ��+ � 
�� �� �, -���#'�+ ./0�Event ��,��& �' �()���* �1�2.

 45��* 	 ��(�� ��6�' �	� ���� 7�� ��Windows Application  �/	��� ���	�)��! �' �(9:��� �� ;���($� �/�Notepad

�/	��� <	�!( ��� �� "#$ %MainForm � 4���� -$�� />+�/	��� ?@A ���2.

 .�	BC � 4���� -$�� />+ 45��* 
�� ��� �� "#$Add/new Item %�/	��� D�E(�� �� FG+ �� 4�& ��� H�:�	� �� "#$

�/	��� �����.

 �1$G+ 
�� I/!�! �� ��MyForm.cs �MainForm.cs�/	��� D�E(�� . FG+MainForm �(' ���A J0�Main �+ �&�� �'

 ����K �� �2 ��EntryPoint��& �' 4��L($� . FG+ �� �/�M�,MyForm �� �, -���#'�+ ����� ����� � 
�� 	 ���	� -1N

O/	��� �' 4��L($� 
��.

 FG+MyForm��	� �	� ;���� ���/	��� �:
using System;
using System.Windows.Forms;
using System.Drawing;
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� �
��������
���� ���
��� ����� �����
���� ���
��� ����� �����
���� ���
��� ����� �����
���� ���
��� ����� ����

namespace WinTest
{

public class MyForm:Form
{

public MyForm()
{

this.Text="Nik Form";
this.BackColor=Color.Azure;

}}}
 FG+ �� Q�� FG+Form��� �' R�� .$� �+ �� "* ��(Text�/	��� SET' �� 
�� ����K O/���! �'.

 FG+ �� U�AMainForm �K���'�/	��� ����� �� �	� ;���($�:
using System;
using System.Windows.Forms;
namespace WinTest
{

public class MainForm
{ static void Main()

{
Application.Run(new MyForm());

}}}
U�A��� �,��) �	� ;���� �N��) %�/	��� ��N� �� 45��*:

 ��($� �/���! �'Application.Run�/	��� �	B�	�N �	� ;���($� �� ��:
MyForm f=new MyForm();
f.ShowDialog();

 �	 � ��+� 	 GV' -���#'�+ 	 O/���! �' ����� 	TextBoxO/	��� ����� 
�� �� ��:

 ��6�' �	� �����+� 	 FG+ �� �� �MyForm "#$ %O/	��� �' �������+� �	� ;���($� �K���' %O/�+ �' ����� 
�� �� ��

��,� �' ��T� �� ��+ �	� 
���� ������:
using System;
using System.Windows.Forms;
using System.Drawing;
namespace WinTest
{

public class MyForm:Form
{
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���� ���
��� ����� �����
���� ���
��� ����� �����
���� ���
��� ����� ����

Button b; //��+� W	�X!
public MyForm()
{

this.Text="Nik Form"; // X!
�� ����K �//

this.BackColor=Color.BlanchedAlmond; // X!
�� Y�� �//

b=new Button(); //��+� ���	�
b.Text="Click Me!"; // X!��+� ��� ;��9K �//

b.BackColor=Color.DarkKhaki; // X!/��+� Y�� �/

b.Left=this.Width/2 - b.Width/2; // X!��+� �0�� ;��(E' �//

b.Top=20; // X!��+� ����K ;��(E' �//

this.Controls.Add(b); //
�� �� ��+� ����� �����
}

}
}

 	 �/���! �' Q�� -:�A ���T'TextBox�/	��� ����� 
�� ��
t=new TextBox();
t.Left=this.Width/2 - t.Width/2; 
t.Top=b.Top+t.Height+5; 
t.BackColor=Color.BlueViolet;
this.Controls.Add(t);

 �����-$� 4�& 4��� Z	��� �	� �[& �� �'���� �N��):

 ��N�' ��+� ��� �� �C� U�A\/, %O/	��� />+��/C ��� ;��] �>�K . O/,��E� �C� />+ ���K ��+� ��� �� %��	@* ;��] �>

 ��+� />+ ���)� �	�� ��O/	��� W	�X! .O/	��� �' ��K �	� ;���� ��6�' �	� ����:
b.Click+= delegate { MessageBox.Show("Welcome to Event Handelling!"); };

��� �� �C� U�A �� �+ �!���($� �K���' O/	��� />+ �6����' .�+�delegate ��N� %��� 4�& SET'���& �' . ���N� �����

-$� 4�& 4��� ��T� �	� �� �'����:
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 �+ �� Q�� ^�� �� 4�GKEventHandlerO/	��� U�(�+ �� F�' />+ ���)� O/���! �' B/�:

O/	��� �' ����� �	� ;���� ��(' FG+ ���� ��(��:
public void Button_Click(object sender,EventArgs e)

{
MessageBox.Show("Welcome to Event Handelling!"); 

}
O/	��� �' ����� �� �	� ��($� 4����$ �� "#$:

b.Click+= new EventHandler(Button_Click);

 �'�+ .'���� ;�����	��&�� �':
using System;
using System.Drawing;
using System.Windows.Forms;
namespace Frm1
{

public  class MainForm
{

public static void Main()
{

Application.Run(new MyForm());
}

}
public class MyForm:Form
{

Button b;
public MyForm()
{

this.Text="Nik Form";
this.BackColor=Color.Cornsilk;
b=new Button();
b.Left=this.Width/2-b.Width/2; 

 b.Top=this.Height/2-b.Height;
b.BackColor=Color.DeepSkyBlue;
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b.Text="Click Me!";
this.Controls.Add(b);
b.Click+= new EventHandler(Button_Click);

}
public void Button_Click(object sender,EventArgs e)
{

MessageBox.Show("Welcome to Event Handelling!"); 
}

}
}

������ �	� U�V' ��handle ����� ���)�MouseOver-$� 4�& 4��� ��T� 
�� . 
�� ��� �� F�' �+ -_� �, U�V' �	� ��

 %�	��� -+�A ���)�MouseOver `��! ;����	� �� �+ �,� �' a�Mouse_Handle �>X� ;��(E' � ���C �' ����)���

�� F�'�,� �' Z	��� 
�� ����K ��.
Using System;
using System.Drawing;
using System.Windows.Forms;
namespace Frm1
{

public  class MainForm
{

public static void Main()
{

Application.Run(new MyForm());
}

}
public class MyForm:Form
{

public MyForm()
{

this.Text=”Nik Form”; 
 this.BackColor=Color.Cornsilk;

this.MouseMove+= new MouseEventHandler(Mouse_Handle);
}
public void Mouse_Handle(object sender,EventArgs e)
{

this.Text=”Mouse Location:  “+MousePosition.X+”,”+MousePosition.Y;
}

}
}

-$� 4�& 4��� ��T� �	� �� Q�� .'���� �N��) �� �� �����.
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��	
���� �� ������	�� ��
 �� ��N�' ��, -���#'�+ �� ZE� �	� ��.Net�& ��,��) 4��� b�& %O	�� �' ��$ �1�2 �� �, �'���� ���	� ���� �+. �, ���� ��

%�& �,��) ��/� �2 �����+ � -���#'�+ ��) ��(��% -���#'�+���C �' ��/� �2 �� 4��L($� ������ U�V' �+c �� "#$.

:��)�� �� +c� �* ��, -���#'�+	� * �'����	O)1مثال

d.Label
e.TextBox
f.ComboBox
g.ListBox

 ��K �$ ���A �+ O	����* �' �� 4��$ D�hA �/&�' U�V' �i��� �� %Q�� ��, -���#'�+ j	�T! -1N ZE� �	� ��TextBox -1N

�('���* ���� 	 � �N��) Z	��� �  �,ComboBox �	 �ListBox�&�� �' �,��>�K ����1�� -1N.

 ���� ��N �� "* �+ O/T+ �' �2 ��� �� �� ��/����' ��, -���#'�+ � 4���� ���	� �	�N .'���� 	 ��(�� �� �'���� �/�� ���	� ����

 �, -���#'�+��� �,��) �	� ;���� 
�� �[&:

 	 �/�M�,Label�-$� 4�& �(��C �6��� ��/(� ZE� ��� . �� �,��>�K ����� ����� -1NComboBox �+ ���� ��N� 4�� ��

�� ��!��9K:

���������  �� �!  !�"
 #$�%�
 ��� �� ��6�' �	� ����Items k��) �BN �+ComboBox �' ����� �� �,��>�K ��N�' -h/: �� � 4���� />+ %�&�� �'

O/	���.
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  ZE� �� Q�� ��,��>�K ��K �	� ��Items 	 �+Collection���& �' 4��B�� %�&�� �'.

'���(�  �� �!  !�"
 #$�%�
 �� �[�	� �� �N�!Items 	Collection �(' �� O/���! �' �&�� �'AddO/	��� ����� ���K �2 �� ��N� ��'� �� .U�V' ����K ��

 ���)� ��Form_Load-&�� �� �	��0' ����� ����� -1N 
�l ;���($� ���! �'.
private void Form1_Load(object sender, EventArgs e)

{
comboBox1.Items.Add(مقدار عنصر);

}

��� 4��L($� "	��� �� O/���! �' �]��K �	� �� 
��+ �, �� �$�($� -1NO/	. U�V' ����K ��ComboBox1.Items[ index] ���0'

 ���KIndex ZE� 
�Items�,� �' �' �� ��. -/]�)Text�,� �' Z	��� %��& 4��� ��T� �	�� �9'�+ �� �+ �� ��(' %. �/�M�,

 ����� �9'�+Event �+ �&�� �' � 4�C�, "	������0'�� 4�& D�E(�� �2 %�	��� �//m! �9'�+Event' a� �,� �

)SelectedIndexChanged . (

 ����� ����� ��Event ���� 
�l ;���($� �(&�� �� "#$ %-$� 4�& D�E(�� �,��>�K �� /'��+ �+ O/	��� � O/���! �' Q��

 �� �� I$��' �N��) % ��>�K �2TextBoxO/,� Z	��� �N��).

 -/]�) ����� Q�� -���#'�+SelectedIndex��� �+ �&�� �'�,� �' �' �� �� 4�& D�E(�� ���K "	 . �K���' ���! �'

��	@* 
���� �($�� �� 4�& �(&�� ;�/>�K "	��� �//m! ;��]�� �! ���� ����� Q�� ���)� �� �� �	� ;���($�.
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private void comboBox1_SelectedIndexChanged(object sender, EventArgs e)
{

double op1, op2, result;
op1 =double.Parse( textBox1.Text);// عدد اول
op2 = double.Parse(textBox2.Text);// عدد دوم
string op=comboBox1.Items[comboBox1.SelectedIndex ].ToString();// عملگر
switch (op)
{

case "+":
result=op1+op2; 

 break;
case "-":

result = op1 - op2; 
break;                

}
textBox3.Text = result.ToString(); نمايش نتيجه در خروجي  //

}
 ���! �' I/!�! �/�, ������ ����� Q�� .'���� �� B/� �� �,��>�K ./0� ���� 
�l ��,�+. ��N� �+ �>[T' �,��>�K �/0� ����� ����� ��

 ���� ���K� �C� �+ -$� �	� ����TextBox 4�T� D�E(�� ��	�N ��>�K �[/��'� �! %O/,� �//m! �� ����� ��, �N��) %�&��

��+ �,��E� ��//m! . ���)� �� �	�� %�	��� �//m! B/� �N��) ���0' �, ����� ���0' �//m! �� O/,��E� �C�TextChanged 
��+ �,

 ��TextBoxO/	��� �h	����� �� �9_ .>A�' ��,�+ ����� ��,.

*��"+, :�/h	��� �� ��/����' ��,���)� ./>+ ���� 
�l ;���($�.

*��"+. : ��N ��ComboBox ��ListBox�/	��� �h	����� �� Q�� .'���� � 4���� 4��L($�.

 �� ���! �' �/�M�,ToolTrip 4��� Z	��� ����+ ���� �9$��' ;��9K % -���#'�+ 	 �(��C "+�� 
���, �� �! ���� 4��L($�

��& . -���#'�+ ���+ ����� ��ToolTip -/]�)ToolTip on ToolTip1 �, �� �� 
��+ 4��B�� 
�� ��� ��, -���#'�+

��& �' .��& �' 4��� Z	��� ����+ ���� -���#'�+ �(��C "+�� �� %��& �' �(&�� -/]�) �	� �� �+ �!��9K. ������ �� �� �����

 ��[>�KToolTip-$� 4�& 4��� ��T� �	� ��.

4 '� ���	/� �� �PictureBox %Button �StatusBarO	� U�V' �� +�'#���- ,�)2مثال��L($� 
�9:2 	 ���	� -1N.
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-$� 4�& 4��� ��T� �	� �� 
�9:2 ./:�� �[& �� n	���:

 �� � 
�9:2 �� ^��C -1N ��+� ��1� ��PictureBox �� � ���N "[K Z	��� -1NStatusBar 
�� � ��X�� Z	��� -1N

O	�� �' 4�1� "[K.

�' �	� ���� �� �� �1h[K �'�+ -h/: �'���� ���(�� �� ��6 �' Z	��/* �� �1h[K �, ��+� �+ �� � O/,� �' ���_ �, �(&� �� �� �	��2

O/	���.

 ���)� �� "#$ %O/�+ �' W	�X! FG+ �� �� ���N "[K "	��� � ��/����' .	��2 ��(��Form_Load -1N 
�l ;���($�

 �� �� U�� "[K Z	���PictureBox'O/h	�� � .��� 4�& �(&�� ��6�' �	� ���� �	� ;���($� �K���':

public partial class Form1 : Form
{

string[] album; آرايهآرايهآرايهآرايه //

int index = 0;// انديسانديسانديسانديس

private void Form1_Load(object sender, EventArgs e)
{

album = Directory.GetFiles("mypics"); مقداردهي آرايه با دادن مسير عكسهامقداردهي آرايه با دادن مسير عكسهامقداردهي آرايه با دادن مسير عكسهامقداردهي آرايه با دادن مسير عكسها //

pictureBox1.Image = new Bitmap(album[0]); نمايش عكس اول در آلبومنمايش عكس اول در آلبومنمايش عكس اول در آلبومنمايش عكس اول در آلبوم //

pictureBox1.SizeMode = PictureBoxSizeMode.StretchImage; // تنظيم نحوة نمايش عكستنظيم نحوة نمايش عكستنظيم نحوة نمايش عكستنظيم نحوة نمايش عكس
}

}
��' �� ��(�� Q�� �+ �(GetFiles FG+Directory-$� 4�& 4��L($� �	��2 �� �1h[K .o/>+ F��2 ���� ���_ -1N . �� "#$

 FG+ �+Bitmap -/]�) �� �� "[K ��) %"[K F��2 ��� ��Image ZE�PictureBox �	� �! O	� 4��� -9h�

��& 4��� Z	��� ���2 �� "[K .�� �� 
�9:2 Z	��/* -1N 
�l ��,�+ �	�� U�AO/,� �' ���_ �p��(' ��, ��+�. 
�l ��,�+ �	� ��

 ��,���)� �� ���� ���_ -1NClick-$� 4�& 4�����C W>(E' ��, ��+�.
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private void Next_Click(object sender, EventArgs e)
{

if (index < album.Length - 1) 
++index;

else
index=0; 

pictureBox1.Image = new Bitmap(album[index]);
}

 �� �C� �:� ���C �'�� �	��2 ���(�� �� 4����� "	��� %O/&�� 4�/$� �	��2 ��1(�� �� �M���� ��& �' � ��(�� %Q�� ;���($� �K���'

���C �' ����� �A�� 	 "	��� J0�%O/&�� 4�/$�� �	��2 ��1(�� ��.

 ��, ��+� ����Prev %First �Last���� ����� ���! �' �� �	� ;���($� �K���' I/!�! �/�, ��:
private void Prev_Click(object sender, EventArgs e)

{
if (index > 0) 

index--;
else

index =album.Length-1; 
pictureBox1.Image = new Bitmap(album[index]);

}

private void First_Click(object sender, EventArgs e)
{

index = 0; 
pictureBox1.Image = new Bitmap(album[index]);

}

private void Last_Click(object sender, EventArgs e)
{

index = album.Length - 1; 
pictureBox1.Image = new Bitmap(album[index]);

}
 U�A �� "[K 
�� � 4����� Z	��� ����StatusBar �$ �	��Label ��StatusBarO/	��� ����� . �� ��K �	� 
���� ������

-$� 4�& 4��� Z	��� �	�:

���� ����� -/X�� ���� �� ���! �' �� ;��L(' qn& ��1� %��& �' 4�,�T' �+ �������, . �1�2 �/:�� �+Label�&�� �'.
private void GetPicStatus()
{
toolStripStatusLabel1.Text = "Width:" + pictureBox1.Image.Size.Width.ToString();
toolStripStatusLabel2.Text = "Height:" + pictureBox1.Image.Size.Height.ToString();
toolStripStatusLabel3.Text = "Name:" + 

album[index].Substring(album[index].LastIndexOf("\\") + 1);        }
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 ���& �,��) ��	��� -/X�� ���� �� %"[K Z	��� �� "* �1h[K ;��ET' %�,���)� ./>+ �� Q�� �(' ����)���.

-$� 4�& 4��� ��T� �	� �� �'���� �N��).

-$� 4�& 4�����C B/� O(h/$ �>X� -K�$ %"[K ;��ET' �� 4�GK -/X�� ���� �� . �� O/���! �' ���N r	��! � -K�$ @)� ����

 FG+DateTimeO/	��� 4��L($� . ����� �/�M�, FG+ �	�' 
�l ��,�(-1N�&�� �' W>(E' ��1('�� �� -K�$ � r	��! Z	��� .

 -/X�� ���� �� �� �6�: ;���� B/� �� -K�$ ���0' �	�� %��+ �' �//m! �� �6�: ;���� O(h/$ -K�$ �[�	� �� �N�! �� �'�

RefreshO/	��� .K ��+ �	� 
���� ���� �	� 
���� ���� �+ ��	@* ;��] ��9[	 �/��s �, �	�� -K�$ �h	����� ����+ �� ���! �'

TimerO/	��� 4��L($� . �,Timer ���)� �����Tick -/]�) �� 4�& 4��� ���_ ���0' �� �N�! �� �+ �&�� �'

Interval) ����� �M����k�&�� ( �, %K �,��) ��N� ���)� �	� ��9[	 %�/��s �>/'�&.

 ���)� ��Tick �� O(h/$ ���N -K�$ ���0' ���)� �	� ���(�� Q�L!� ��� �, �� �+ O/	��� �' SET'Label ���� ��� �� ��N�'

��& 4��� ���_ -/X��.
private void timer1_Tick(object sender, EventArgs e)

{
toolStripStatusLabel4.Text = DateTime.Now.ToLongTimeString();

}
 ���0' �+ ��+ ^�'��� �	�9� �'�Interval �/�M�, � ���C SET' �	��Timer��& �&�� �	�� B/�. �� �	� ;���($� �(&�� ��

 ���)�Form_Load��� 
���� �� Q�� U��K� ���! �':
timer1.Interval = 1000;
timer1.Start();

  !�"
 #$�%�Context Menu12 3� #�
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 	 �	�� �,��' �����	� ����� ����� ���� %���& �' �,�p �& 	 ��� �� -$�� />+ 
���, �+ ��(h, n	�,��' %Q�� ��,��'

 -���#'�+ContextMenuStripO/	��� D�E(�� �� ��' ��, ��	BC �2 ��� �� />+ �� "#$ %O/T[� 
�� ��� �� �� . �	� �[& ��

 �	� 
���� ��������& �' 4�	� ��+.

��& �(&�� 
�l ��,�+ �	�� 4�& ����� ��, ��	BC �� 
��+ �, ���� U�A .-$� 4�& 4��� ��T� �	� �� Q�� ��, ��	BC ���� 
�l �+:
private void normalToolStripMenuItem_Click(object sender, EventArgs e)

{
pictureBox1.SizeMode = PictureBoxSizeMode.Normal;

}

private void streachToolStripMenuItem_Click(object sender, EventArgs e)
{

pictureBox1.SizeMode = PictureBoxSizeMode.StretchImage;
}

private void centerToolStripMenuItem_Click(object sender, EventArgs e)
{

pictureBox1.SizeMode = PictureBoxSizeMode.CenterImage;
}

���C �,�p �	�� 4�& ���	� ���' %��]��K �� ��� �� -$�� />+ �� �+ O/	��� SET' �	�� U�A. -/]�) �	�� ��6�' �	� ����

ContextMenuStrip��� ���_ 4�& ���	� ���' �� ����� �� �6����' ���K.

 ���K U�APictureBox1 -/]�) � 4���� D�E(�� ��ContextMenuStrip �� ����� ���2ContextMenuStrip1

)4�& ���	� ���' (�/,� ���_.

 �� "[K Z	��� ���� ���! �' Q�� U��K� 
���� ��PictureBox��� �//m! "[K ��� �� />+ -$�� �� ��N� ��'� �� �� .

��& �' 4�	� �	� �[& �� �'���� �N��).
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*��"+4 :�� ��, ��	BC �� 
��+ �, ���� �� �9$��' ��[	2 ���! �' �+ -$� 4�& 4��� ���_ <� -�$ �� ��($ 	 4�& �,�p ���'

���� SET' -$�� />+ .t ��� 
���� �� ��+ �	� ���! �' �����

*��"+5: ��, ��+���� �� -$�� />+ �� ���(� �+ �/	��� ��K �� ����� � 4���� ?@A �� Q�� 
�� <� -�$ D�E(�� � "[K

���� Z	��/* �� 
�9:2 �)2 � U�� %�>9_ %��X� ��, ��	BC .

*��"+6 :��� ����� ;��L(' ��, �	��� �� �� "[K ���(� �! �/	��� ����� Q�� ���' �� �� n	�, ��	BC). �(' ��RotateFlip FG+

Image�/	��� 4��L($�(.

� �� �� "[K ���(� �! ��&�� �� ����� �, ��	BC ��	��uv %dwv �exv��� �����.
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 �� 7!�8�9�MenuStrip
��& �' �()���* %��& �' 4��L($� �1�2 �� �, �'���� I>y� �� �+ ������($� ��,��' �� 4��L($� ������ �� ZE� �	� �� . ���' U�V'

	� �� ����� ���2 O/,��) �' �+ �&�� �' �9_ .>A�' "[K 
�9:2 ���, -�h_ �	� �� 4��L($�O/	��� �/�[! ��.

��	/� !� ����� _��</)��T� ��1 ���4 &�4 �� �	� ��&�)3مثال� �/�[! �� ����� �� �9_ .>A�' "[K 
�9:2.

��� 4�& 4��� b�& �	� �� Q�� 
�� W>(E' q�BN�:

Create : .�	BC D�E(�� �� ���! �' ZE� �	� ��Add Folder�9:2 �� �� �&�* �2 ���� "[K ��1>	�� ./>+���� ����� 
.

View :���� �//X! �� �1h[K Z	��� ���� � 4���� Z	��/* �� 
�9:2 ���! �' ��	BC �	� D�E(�� ��.

Rotate :��� ����� ;��L(' ��, �	��� �� �� �1h[K O/���! �' ZE� �	� ��.

About :;��ET' �2 �� �+ �& �,��) 4��� Z	��� �	�N 
�� 	 J0� ��	BC �	� ��� �� />+ ��-$� 4�'2 ��B�� 
��.

 �'��� ����& �' �()���* W>(E' q�BN� ���	� ������ j	�T! ��:

 ZE� ���	� ����About 7�� �� 
�� 	 ��(��AboutBox .�	BC />+ ���)� �� "#$ %O/	��� �' ����� 45��* ��About

O/h	�� �' �� 4�& ���	� 
�� Z	��� -1N 
�l ;���($�.

AboutBox1 a = new AboutBox1(); // ايجاد يك شي از نوع فرم اضافه شده

a.Show();// نمايش فرم

Create : 7�� �� �& 	 ��(�� ZE� �	� ��FolderBrowserDialog Z	��� -1N 
�l ;���($� %O/	��� �' ���	�

O/h	�� �' �� H�:�	� .� ��1>	�� ./>+ ����+ J$�! 4�& D�E(�� ���(+�	�� �� �N�! �� �2 �� "* 
�9:2 �� �� ���(+�	�� �2 "[K 7�� �

O/	��� �' �����.
private void addFolderToolStripMenuItem_Click(object sender, EventArgs e)

{
FolderBrowserDialog fd = new FolderBrowserDialog();

////////تعريف مي كنيمتعريف مي كنيمتعريف مي كنيمتعريف مي كنيمFolderBrowserDialogابتدا يك شي از نوع ابتدا يك شي از نوع ابتدا يك شي از نوع ابتدا يك شي از نوع 
fd.RootFolder = Environment.SpecialFolder.Desktop;
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////////تعيين نمودن پوشه پيش فرضتعيين نمودن پوشه پيش فرضتعيين نمودن پوشه پيش فرضتعيين نمودن پوشه پيش فرض
fd.ShowNewFolderButton = false;

////////حذف گزينه ايجاد پوشه جديد حذف گزينه ايجاد پوشه جديد حذف گزينه ايجاد پوشه جديد حذف گزينه ايجاد پوشه جديد 

if (fd.ShowDialog() == DialogResult.OK)//چك نمودن كليد انتخاب شده توسط كاربرچك نمودن كليد انتخاب شده توسط كاربرچك نمودن كليد انتخاب شده توسط كاربرچك نمودن كليد انتخاب شده توسط كاربر
{

string[] NewFiles = Directory.GetFiles(fd.SelectedPath,"*.jpg");
انتخاب فايلهاي تصويري درون پوشه انتخاب شده//
foreach (string f in NewFiles)

al.Add(f);// اضافه نمودن فايلهاي فايلها به آلبوماضافه نمودن فايلهاي فايلها به آلبوماضافه نمودن فايلهاي فايلها به آلبوماضافه نمودن فايلهاي فايلها به آلبوم
}

}
 *��"+: :�&�� 
���� ���_ �1hzK Z	��/* � "zK ����� ��z'� �! �/	��� �/�z! {� ����� �� ��	� ZE� ��.

 �� 1��	2; <���$ � �= >����!MDI
 �	� �� �� ��N�' {�1C�:�	� �� -�h_.Net {�1'�� �MDI�	�& n' ��&2 .

���� � � 4��$	��� �Notepad	| ����'� ) 4مثال� n#} %4�/)c %���	� -/>��_ �} �/	�� ...�&�� �(&�� �� n�(' {�1>	��.

 7�� �� 
�� |	 �	�� ��(�� U�V' �	� 
���� {���MDIO/	��� ���	� . %4���� ����� 45��* �� 4��$ 
�� |	 -$� n��} ��} �	� 
���� {���

 -/]�) "#$IsMdiContainer �� ����� ��true�/,� ���_ .� "* �2 ��'2 �,��) �� �	� ;���� 
�� {���.

 
��MDI ��TextBox 
��MDI

 U�A |	TextBox -/]�) � �/	��� ����� 
�� ��Multiline �� ����� ���2true�/,� ���_ . -/]�) �/�M�,Dock ����� ���2

 ��Fill�	��� �* �� 
�� {�~� �} �! �/,� ���_ .�� �z& �} ����� ����� �� "* 
TextBox �,��) �� l�� ;���� Q�� ;��/6�! �

�'2.

 4�����) {�,��B�� 
�� ������($� {�, ��	BC O/,��) n' U�AOffice �� �	� �A��' ��6�' �	� {��� %O/	��� ����� �2 {l�� {��' �� ��

O/,� n' 
����.

 |	 ��(��MenuStrip��& n' ����� 
�� �� . �2 �� �X� %���C n' �,�p �2 {l�� -$�� -�$ �� �} |��} Z>� -'GK ��� ��

��& n' ��	��� �	� �z& . ;��9K {�� �� |/>} �� ZE� �	� ��Insert Standard Item 
�� {l�� �� ������($� {��'

��& n' 4��B��.
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 O/���! n' �/�M�, D�E(�� ��ToolStrip� ������($� {�, ��}� Q�� �A��' 
���� � ����� ������($� {�,��' �	� � 
�� {l�� �� �

�	2 n' �� �	� ;���� 
�� %�9_ �>A�' �� �]��K ���B�� �� "* �} O/	���.

O/	��� ����� {�	�N ��	BC �z�	� �	 � 4���� ?@A �� n���� {�,��' � �, ��}� O/���! n' �'���� ��}��} �� �N�! �� U�A. 
�l {�,�}

���($� {�, ��}� {��� ���New %Open %Save %Copy %Cut �PasteO/h	�� n' ��.

 #"?!Open
 ��}� ��� ��Open  D�E(�� �� �	 �Open �� ���2 ;�	�(�' � 4������� �� n�(' �	�� |	 O/���(� �	�� %�	�� {��' ��TextBox

O/,� Z	��� .

 �� ��6�' �	� {���OpenFileDialogO/	��� n' 4��L($� �}  {� ����� ��}� {�� �� |/>} ��Open �2 {��(�' � 4�& ��� �	��

 �� � 4�& 4����)TextBox��/�� ���_ .

 |/>} ���)� �� �� �	� ;���($�Open�/	��� �����.

OpenFileDialog od = new OpenFileDialog();
od.Filter = "Text files (*.txt)|*.txt"; چه فايلهايي نمايش داده شوندچه فايلهايي نمايش داده شوندچه فايلهايي نمايش داده شوندچه فايلهايي نمايش داده شوند //

od.InitialDirectory = "c:\\"; كدام دايركتوري نمايش داده شود؟ كدام دايركتوري نمايش داده شود؟ كدام دايركتوري نمايش داده شود؟ كدام دايركتوري نمايش داده شود؟  //

if (od.ShowDialog() == DialogResult.OK) نمايش ديالوگنمايش ديالوگنمايش ديالوگنمايش ديالوگ //
{

StreamReader sr = new StreamReader(od.FileName); باز كردن فايل انتخاب شده بصورت متنيباز كردن فايل انتخاب شده بصورت متنيباز كردن فايل انتخاب شده بصورت متنيباز كردن فايل انتخاب شده بصورت متني //

this.textBox1.Text = sr.ReadToEnd();// خواندن كل فايل و نمايش آنخواندن كل فايل و نمايش آنخواندن كل فايل و نمايش آنخواندن كل فايل و نمايش آن

sr.Close();// بستن فايلبستن فايلبستن فايلبستن فايل
}
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 #"?!New
 ��}� �	� D�E(�� �� {��� �	�� 
�� |	TextBox���C �,�p . ��(�� ��6�' �	� {���TextBox �� �	� ;���($� �  4���� ?@A ��

 ��	BC |/>} ���)� ��New �/	��� �����. ��	BC ����� |/>} ��� �, ��New���& ����� �	�N 
�� |	 �	� . nN��) �� {� �����

-$� 4�& 4��� Z	��� �	� �z& �� �'����.

�/	��� ����� �� �	� {�,�/m(' FG} {��(�� ��:

int count;// ��& n' 4��L($� 4�& ��� 
�� 4���& �//X! -1N �/m(' �	� ��.

Form mdiChild;// ��& n' ��� ��N�' 
�� ���� �} n'��.

TextBox textedit; // ��� n' ��z� 
�� �� ;�KG�� Z	��� � ���� {��� �9_ -:�A ���T'.

 �/m(' ���0'Count �� ����� FG} 4����$ �� ��d�/	��� ����� �A�� |	 �2 �� �	�N 
�� |	 ���	� ��� �, �� � �/,� ���_.

private void newToolStripMenuItem_Click(object sender, EventArgs e)
{

mdiChild = new Form(); // ايجاد شي فرمايجاد شي فرمايجاد شي فرمايجاد شي فرم

mdiChild.Text = "Document" + count.ToString();// تعيين عبارت بالاي فرمتعيين عبارت بالاي فرمتعيين عبارت بالاي فرمتعيين عبارت بالاي فرم

mdiChild.MdiParent = this; // تعيين فرم ايجاد شده بعنوان فرزند فرم اصليتعيين فرم ايجاد شده بعنوان فرزند فرم اصليتعيين فرم ايجاد شده بعنوان فرزند فرم اصليتعيين فرم ايجاد شده بعنوان فرزند فرم اصلي
edittxt = new TextBox();
edittxt.Multiline = true;
edittxt.Dock = DockStyle.Fill;
mdiChild.Controls.Add(edittxt); 
mdiChild.Show();
count++;// افزايش شمارندهافزايش شمارندهافزايش شمارندهافزايش شمارنده

}

 #"?!Save
 -�h_ �	� ��|/>} �� ��}�Save���C 4�/)c n9��N �6��A {�� �� n�(' �	�� |	 �� �	�� U�X� ����� 
�� {��(�' % . 
�l {�,�}

-$� 4�'2 �	� �� ��} �	� 
���� {���:
private void saveToolStripMenuItem_Click(object sender, EventArgs e)
{

SaveFileDialog sd = new SaveFileDialog();
sd.Title = "Save File!";
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sd.Filter = "Text files (*.txt)|*.txt";
sd.InitialDirectory = "c:\\";
if (sd.ShowDialog() == DialogResult.OK)
{

StreamWriter sw = new StreamWriter(sd.FileName);
Form activeChildForm = this.ActiveMdiChild;//تعيين فرم فعالتعيين فرم فعالتعيين فرم فعالتعيين فرم فعال
if (activeChildForm != null)
{

TextBox activetextbox=(TextBox)activeChildForm.ActiveControl;
if (activetextbox != null)

sw.Write(activetextbox.Text);
}
sw.Close();

}
}

 #"?!Open
 ��}� |/>} �� -�h_ �	� ��Open % �	�� {��(�'
�� �� �� n9��N �6��A {�� �� 4�& D�E(�� �	��O/,� Z	��� U�X� . 
�l {�,�}

-$� 4�'2 �	� �� ��} �	� 
���� {���:

private void openToolStripMenuItem_Click(object sender, EventArgs e)
{

OpenFileDialog od = new OpenFileDialog();
od.Filter = "Text files (*.txt)|*.txt";
od.InitialDirectory = "c:\\";
if (od.ShowDialog() == DialogResult.OK)
{

StreamReader sr = new StreamReader(od.FileName);
Form activeChildForm = this.ActiveMdiChild;
if (activeChildForm != null)
{

TextBox activetextbox=(TextBox)activeChildForm.ActiveControl;
if (activetextbox!=null)

activetextbox.Text=sr.ReadToEnd();
}         
sr.Close();

}
}

{�, ��}�Copy �Paste

 %O/	��� n' W	�X! FG} {��(�� �� {� �(&� 7�� �� �/m(' |	 ��(�� %Q�� ��K �� 
���� {��� "#$ ;�KG�� n#} 
���,TextBox

 
���, "#$ � 4���� 4�/)c �/m(' �2 �� ��Paste{��(�' ����� �� �� �/m('TextBoxO/,� n' ���_.
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private void copyToolStripMenuItem_Click(object sender, EventArgs e)
{

Form activeChildForm = this.ActiveMdiChild;
if (activeChildForm != null)
{

TextBox activetextbox = (TextBox)activeChildForm.ActiveControl;
if (activetextbox != null)

s = activetextbox.Text;
}

}

private void pasteToolStripMenuItem_Click(object sender, EventArgs e)
{

Form activeChildForm = this.ActiveMdiChild;
if (activeChildForm != null)
{

TextBox activetextbox = (TextBox)activeChildForm.ActiveControl;
if (activetextbox != null)

activetextbox.Text = s;
}

}
 nN��)-$� 4�& 4��� ��T� �	� �z& �� �'����:

*��"+@ : {�, ��}� {��� 
�l {�,�}Cut %Select All %Save As %Undo %Redo �About�/h	��� ��.

*��"+A : ��}�Help�/	��� nh	����� ��B�� 
�� {��� n9$��' ;���� ��.

�� {��� {���,�� ��(�� ��} �	� 
�� �'���� �	�� |	 �� ��HTML ��}� |/>} �� �} �/,� 
���� {��} "#$ %�/h	���Help

 �	��HTML��& 4��� Z	���.

*��"+A : �� {���� �	� �z& ���T' �} �/h	��� {� �'����Split Container�} �&�� |	 {��A 
��} �,Tab Control

 � 4����� �	� �� nz	 ��Split Container ;��ET' �(&�� ��N� �, �(&� {�, Z	��C ;��ET' {��	� �� � �, �(&�

�&�� . �� �(&� {�1T	��C �/>} �(&� �, D�E(�� ��Split Container��& 4��� Z	��� ��	�.
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���� ���
��� ����� �����
���� ���
��� ����� ����

*��"+B : 4���& �	��!w�! �&�� �(&�� ��N� ��z'� �	� �1T	��C -h/: �� �! �/,� �X$�! {� ����� �� 
�� |	 %Z	��C �, |/>} ��

�,� Z	��� �� Z	��C �� {�! �/_� ;��ET' � 4�& ��� ��	� .�� ��!��9K �! �/_� ;�KG��:

� �A�� ���X!

�Z	��C ���	� �� ?�,

��/>/��(:� ���� {�, n	����!

����	� �� n>m& -/X_�'

TreeView �ListView{�� �� )5مثال

 |	 �� U�V' �	� ��TreeView |	 �� �ListViewO/	��� n' 4��L($� . ��TreeView �1	��(}�	�� -h/: Z	��� {���

 �� �ListView {���O/�} n' 4��L($� {��(}�	�� |	 {�1>	�� Z	��� {���.

-$� 4�& 4��� ��T� �	� �� �'���� nN��) �� ����� |	:

 |	 �� %Q�� U�V' 
���� {���SplitContainer �} O/	��� n' 4��L($� -�$ |	 {� <�TreeView -�$ �

 |	 {��A �2 -$��ListView�&�� n' .O/	��� n' ����� B/� �� �	� {�,�} %Q�� {�, -���#'�} ����� ����� �� "*.
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private void Form1_Load(object sender, EventArgs e)
{

treeView1.Nodes.Add("C:\\");
TreeRefresh("c:\\", treeView1.Nodes[0]);            

}
 Q�� �} �� ��(��c: �T	� ����X�TreeView���C n' ����� . �/>} -h/: �! ���C n' n���)��� �	� �� 4�& �(&�� �(' "#$

�	��� ����� n()�� ��()�$ �� �� �1	��(}�	���	�.

private void TreeRefresh(string str, TreeNode tn)
{

string[] dir = Directory.GetDirectories(str);
foreach (string d in dir)
{

TreeNode treen = new TreeNode(d);
treeView1.Nodes.Add(treen); 

}
}

 ���)� �� �� �	� ;���($�TreeView_AfterSelect <� -�$ �� �1	��(}�	�� �� nz	 D�E(�� �� �! O	� �(&��

SplitContainer 4����� <� -�$ ��()�$Refresh "#$ %���C -h/: �! ���C n' n���)��� B/� {�X� 4�& �(&�� �('

 {�1>	��� -�$ �� �� 4�& D�E(�� {��(}�	���,� Z	��� -$�.
private void treeView1_AfterSelect_1(object sender, TreeViewEventArgs e)
{

TreeRefresh(e.Node.Text, e.Node);
ListRefresh(e.Node.Text);

}

private void ListRefresh(string str)
{

listView1.Items.Clear();
listView1.View = View.List;
FileInfo[] files = new DirectoryInfo(str).GetFiles();
foreach (FileInfo fi in files)
{

ListViewItem f = listView1.Items.Add(fi.Name);
f.ImageIndex = f.Index;

}
}

*��"+,C : �/	���  nh	����� {� ����� �� Q�� U�V' � 4���� D�E(�� �� n,��E:� {��(}�	�� �, O/���(� �! �&�� n(/>��_ {���� �'���� �!

O/,� Z	��� ���2 {�1>	�� � �1	��(}�	�� -h/:).1	��(}�	�� �� �1>	�� � n()�� ��()�$ �� �ListView.(
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*��"+,, : |	 �� �	� �	��! ��PictureBox %Button �GroupBox �� n>	�� �, D�E(�� �� �2 �� �} -$� 4�& 4��L($�

 ��}� |�}Browse ��GroupBox �� � "zK ;��ET'PictureBox��& 4��� Z	��� "zK ��).)Scroll �	�� �,

��&�� U�X�(

��� �� ��	
������� �� ��	
������� �� ��	
������� �� ��	
����
��� ������� ������� ������� ����

�������� / / / /��������////��������
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�� �	��� ������� �
�� ���� �! �"�� ���#�$

�%��#�& '�# 
 '�#                :)��* #�% �	���:
� (�����	 
���� ��� ���� ������ ���� 
� �� ��� ������� ��� �����.

static long tst(int p, int q)
{

if (q <= 0) 
return 1; 

long r = tst(p, q / 2); 
r *= r;
if (q % 2 == 0) 

return r;
else

return r * p;
}

a. tst( 2 , 3 )= ? b. tst ( 3,5 ) =?

!(�����	 "��#$ �� ��� ������� ��� ��%&�'. ����� 
� 
�($ �� �� ��� )�($ ��� *�+ ����� ,-�
�����	 
���� ��� ���� ��..

static void Reverse(string s, int i)
{

if (i < s.Length-1) 
 Reverse(s, i + 1); 

Console.Write(s[i]);
}

Reverse(“ABCD”, 0 )= ? Reverse ( “ABCD”, 2) = ?
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� �� ��� ������� ��� �����tst ( 72 , 2 ) �����	 
���� . ��	0 ������� ��1 2��#� ,-�

��3�(4�.
static void tst(int n, int k)
{
if (n == 1) return;
else
{
int c = 0; 
while (n % k == 0) 
{
c++;
n/=k;

}
if (c > 0) 

Console.WriteLine("{0}, {1}", k, c); 
}
tst(n, k + 1); 
}

5( ����� �� ���' 67���� �� 
8 ��3�(4� ������� ��������	 *�+ ��	0 9�:�� ;(�<�.

www.mohandesyar.comwww.SoftGozar.com

www.mohandesyar.com


w
w

w
.Pr

oz
he

ha
.ir

������ �	
��� ����� �
��
 �	��� ��������� �
�� ���� �! �"�� ���#�$

�%��#�& '�# 
 '�#                :)��* #�% �	���:
� ( �����	 �
� � ���� ���	 ��� �	���� �� �� ������� � ������ �� ! " #$ %��&' ���	 � #$ �( �� ��

���&� )�* � #$ �+ ���,! ��- .�&/�.

1(��2���&� %��3�� %��4�� 5� � �/&6 ��* 7��&� �86 ���� �+ � �� ����&� 9�� ! . :;�

</&= ��>� � %�' ����$ ?�&= ������ ��� �( �� ����&� ��@A����� � ���<� � ��� %�' %�� ��(�

��(�.

 : +� �/&6 ��* "� D&6

 E :� �/&6 ��* "� �F�3!

 E :���' �� ����G H��F #I	 �� �/&6 ��* 5� J���G �K��L�.

 :==� �/&6 ��* "� �"��! 5*

< :� �/&6 ��* "� J���I� �86

��,� : � ��! �� %��4�� 5� � �/&6 ��* 7��&� �86Sorted List �� ��! �� � ���<� ���&� %��3��

 7O�Key 7O� �� H��F "Value���A ��G.
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�� ������� � �� ���!�"
#

�#��!�$ %�! 
 %�!                :'(�)�!�# �	���:
� ( ��� ���	
� �� � ���	��� �� ������	�� �� ������ ��� �� �� � �� �! �"	�#! $%& �	�� �� �	' � �	�#� ()

 *��	%	 +�� � �
�� �,� �� �! �"	�#! $%& �	�� ��� � �-' �./�� �� ��� � �
�� � ��"	� �-' � �
�� �� ... �����

��1�� . �	�� ����� ���� ����� 2
�3
�True 2
�4�	� ��5
� �False�	�#� 6�) �
.

7(��8� 9	�#� �:; ��� � �' �� � ��	�#� <	�=>��8& ���� ?
@� A�B3���&���#� C��D �� . ��!�"E#& $F�

��G�� �
 C�1  ���- +�#&� ����� � ���� �! � ��	�#� �
�H,
���� �� ��"� �
 �	� C�1 C�����!�. + + + + : K#; ��& ��

?
@�  �======== : �� ����> ()?
@� ��& �<<<< :*��- �	 ��� � %)�� ���� �� +�� ��& � �	�#� �� ()

N	�#�!�
N	�#�!�
N	�#�!�
N	�#�!�
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@� ���&� �� ���> ��ArrayList � �� ��"� ���#� C��D �� �� ��- (	 
� ��& O/
 �!
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University of Canberra 
Division of Business, Law and Information Sciences 
School of Information Sciences and Engineering 
 

Programming Graphical User Interfaces PG 
 

Drawing Basics 

 
1. The Graphics class: provides pens, brushes and drawing methods. The Graphics 

class is included in the System.Drawing namespace. This namespace is 
implemented on top of Graphics Device Interface Plus (GDI+). GDI+ is a 
Win32DLL (gdiplus.dll). 
 

2. The try-finally and using blocks: 

The code for drawing on the Windows form is of the form 

 Graphics g = this.CreateGraphics(); 
 try 
 { 
  // code for drawing  
 } 
 finally 
  g.Dispose(); 

 
The try-finally block is used to release an underlying resource hold by the 
graphics object when we finish drawing. The resource is managed by Windows 
when the graphics object is created 
 
The try-finally block can be replaced by a using block as follows 
 
 using (Graphics g = this.CreateGraphics()) 
 { 
  // code for drawing  
 } 

 
The using block always calls the Dispose() method at the end of the block for 
objects created in the using block 

 
3. Drawing on a control: most of control objects have their own CreateGraphics 

method  
• Draw on Windows form: Graphics g = this.CreateGraphics(); 
• Draw on button1: Graphics g = this.button1.CreateGraphics(); 

 
4. If drawing methods are implemented in the Paint event handler, use the Graphics 

object in the paint event argument e 
 Graphics g = e.Graphics; 
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5. If drawing methods are not implemented in the Paint event handler, use the 
CreateGraphics() method as shown above and the method Refresh() to call the 
Paint event and update the form. For example 

 
private void MainForm_MouseMove(object sender,  
 System.Windows.Forms.MouseEventArgs e) 

 { 
  using (Graphics g = this.CreateGraphics()) 
  { 
   g.DrawRectangle(Pens.Black, 20, 20, 250, 120);  
   this.Refresh();  
  } 
 } 
 

The Refresh() method can be regarded as the combination of the Invalidate() 
method (to ask Windows for a Paint event for the Windows form) and the 
Update() method (to force the Paint event to happen) 

 
6. If drawings on the form are changed when resizing the Windows form, add the 

following code to the constructor (after the InitializeComponent() method) 
 
 this.SetStyle(ControlStyles.ResizeRedraw, true); 

 
7. To reduce flicker when drawing with mouse, add the following to the constructor 
   
 this.SetStyle(ControlStyles.DoubleBuffer, true); 
 this.SetStyle(ControlStyles.UserPaint, true); 
 this.SetStyle(ControlStyles.AllPaintingInWmPaint, true); 

 
Using  ControlStyles.DoubleBuffer and  true , drawing is performed in a 
buffer, and after it completes, the result is output to the screen. Double-buffering 
prevents flicker caused by the redrawing of the control. To fully enable double-
buffering, you must also set the UserPaint and AllPaintingInWmPaint style bits 
to true . 
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University of Canberra 
Division of Business, Law and Information Sciences 
School of Information Sciences and Engineering 
 

Programming Graphical User Interfaces PG 
 

Drawing Methods (including Drawing Text) 

 
The following examples show how to use all Drawing methods available in the 
Drawing and Drawing 2D namespaces. Code is added to the Paint event handler. The 
form name is MainForm. 
 

1. Drawing Line :  
 

Syntax:  DrawLine(Pen pen, Point pt1, Point pt2); 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Pen myPen = new Pen(Color.Black, 2); 
  Point pt1 = new Point(20, 20); 
  Point pt2 = new Point(250, 70); 
 
  using (Graphics g = e.Graphics) 
   g.DrawLine(myPen, pt1, pt2); 
 } 
 

 
 

2. Drawing Lines:  
 

Syntax:  DrawLines(Pen pen, Point [] points); 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Pen myPen = new Pen(Color.Black, 2); 
  PointF[] points = 
  { 
   new PointF(20.0F, 20.0F), 
   new PointF(250.0F, 120.0F), 
   new PointF(150.0F, 200.0F), 
   new PointF(20.0F, 20.0F)       
  }; 
 
  using (Graphics g = e.Graphics) 
   g.DrawLines(myPen, points); 
 } 
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3. Drawing Ellipse and Circle :  
 

Syntax:  DrawEllipse(Pen pen, int x, int y, int width, int 
height); 

 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Pen myPen = new Pen(Color.Black, 2); 
  using (Graphics g = e.Graphics) 
  { 
   g.DrawEllipse(myPen, 20, 20, 200, 100); 
   g.DrawEllipse(myPen, 30, 45, 50, 50); 

 } 
} 
 
 

 
4. Drawing Arc :  

 
Syntax:  DrawArc(Pen pen, Rectangle rect, float startAngle, 

float sweepAngle); 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
   Pen myPen = new Pen(Color.Black, 2); 
   Rectangle rect = new Rectangle(20, 20, 200, 200); 
   g.DrawRectangle(myPen, 20, 20, 200, 200); 
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   g.DrawArc(myPen, rect, 0.0f, 135.0f); 
 } 
} 
 

 
 

5. Drawing Pie:  
 

Syntax:  DrawPie(Pen pen, Rectangle rect, float startAngle, 
float sweepAngle); 

 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
   Pen myPen = new Pen(Color.Black, 2); 
   Rectangle rect = new Rectangle(20, 20, 200, 200); 
   g.DrawPie(myPen, rect, 0.0f, 135.0f); 

 } 
} 
 

 
 

6. Drawing Bezier: A Bézier spline is a curve specified by four points: two end 
points and two control points. The curve begins at pt1 and ends at pt2. The 
curve doesn't pass through the control points, but the control points act as 
magnets, pulling the curve in certain directions and influencing the way the 
curve bends 

 
Syntax:  DrawBezier (Pen pen, Point pt1, Point pt2, Point 

pt3, Point pt4); 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
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   Pen myPen = new Pen(Color.Black, 2); 
 g.DrawBezier(myPen,  

 new PointF(20.0F, 20.0F), 
    new PointF(250.0F, 120.0F), 
    new PointF(50.0F, 50.0F), 
    new PointF(220.0F, 20.0F) ); 
  } 
 } 
 

 
 

7. Drawing Beziers :  
 

Syntax:  DrawBeziers (Pen pen, Point [] points); 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Pen myPen = new Pen(Color.Black, 2); 
  PointF[] points = 
  { 
   new PointF(20.0F, 20.0F), 
   new PointF(250.0F, 120.0F), 
   new PointF(150.0F, 200.0F), 
   new PointF(20.0F, 20.0F)       
  };    
  using (Graphics g = e.Graphics) 
   g.DrawBeziers(myPen, points); 

} 
 

 
 

8. Drawing Curve :  
 

Syntax:  DrawCurve (Pen pen, Point [] points, int offset, int 
numberOfSegments, float tension); 

 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Pen myPen = new Pen(Color.Black, 2); 
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  float tension = 0.5F; 
  PointF[] points = 
  { 
   new PointF(40.0F, 10.0F), 
   new PointF(50.0F, 35.0F), 
   new PointF(100.0F, 35.0F), 
   new PointF(200.0F, 120.0F), 
   new PointF(200.0F, 30.0F) 
  };   
  int offset = 1; 
  int segments = 3; 
 
  using (Graphics g = e.Graphics) 
   g.DrawCurve(myPen, points,  

 offset, segments, tension); 
 } 
 

 
 

9. Drawing Closed Curve : requires the Drawing2D namespace 
 

Syntax:  DrawClosedCurve (Pen pen, Point [] points, float 
tension, FillMode mode); 

 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Pen myPen = new Pen(Color.Black, 2); 
  float tension = 0.5F; 
  PointF[] points = 
  { 
   new PointF(40.0F, 10.0F), 
   new PointF(50.0F, 35.0F), 
   new PointF(100.0F, 35.0F), 
   new PointF(200.0F, 120.0F), 
   new PointF(200.0F, 30.0F) 
  };  
  
  using (Graphics g = e.Graphics) 
   g.DrawClosedCurve(myPen, points, 
    tension, FillMode.Alternate); 
 } 
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10. Drawing Rectangle :  
 

Syntax:  DrawRectangle (Pen pen, int x, int y, int width, int 
height); 

 
Example: refer to example 8   

 
11. Drawing Rectangles:  

 
Syntax:  DrawRectangles (Pen pen, Rectangle [] rects); 

 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Rectangle rect1 = new Rectangle(20, 20, 200, 100); 
  Rectangle rect2 = new Rectangle(50, 50, 100, 100); 
 
  Rectangle [] rects = {rect1, rect2}; 
 
  using (Graphics g = e.Graphics) 
   g.DrawRectangles(myPen, rects); 
} 
 

 
 

12. Drawing Path: requires the Drawing2D namespace 
 

Syntax:  DrawPath (Pen pen, GraphicsPath path); 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  GraphicsPath path = new GraphicsPath(); 
  path.AddLine(20, 20, 100, 100); 
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  path.AddLine(100, 100, 400, 100); 
  path.AddLine(400, 100, 20, 20); 
  using (Graphics g = e.Graphics) 
   g.DrawPath(myPen, path); 
 } 
 

 
 

13. Drawing Polygon:  
 

Syntax:  DrawPolygon (Pen pen, Point [] points); 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Graphics myGraphics = e.Graphics;  
  PointF[] points = 
  { 
   new PointF(40.0F, 10.0F), 
   new PointF(50.0F, 35.0F), 
   new PointF(100.0F, 35.0F), 
   new PointF(200.0F, 120.0F), 
   new PointF(200.0F, 30.0F) 
  };   
  using (Graphics g = e.Graphics) 
   g.DrawPolygon(myPen, points); 
 } 
 

 
 

14. Drawing Icon:  
 

Syntax:  DrawIcon (Icon icon, Rectangle targetRect); 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Icon icon1 = new Icon("ARW03RT.ICO"); 
  Icon icon2 = new Icon("ARW03LT.ICO"); 
  Icon icon3 = new Icon("ARW03UP.ICO"); 
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  Icon icon4 = new Icon("ARW03DN.ICO"); 
    
  using (Graphics g = e.Graphics) 
  { 
   g.DrawIcon(icon1, 20, 20); 
   g.DrawIcon(icon2, 90, 20); 
   g.DrawIcon(icon3, 160, 20); 
   g.DrawIcon(icon4, 230, 20); 
   Rectangle rect = new Rectangle(90, 70, 100, 40); 
   g.DrawRectangle(myPen, rect); 
   g.DrawIconUnstretched(icon2, rect); 
  } 
 } 
 

 
 

DrawIconUnstretched method: draws the image represented by the specified 
Icon object without scaling the image 

 
15. Drawing Image :  

 
Syntax:  DrawImage (Image image, Point point); 
  DrawImageUnscaled (Image image, Point point); 
 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  Image image =  

Image.FromFile("summer2004_synchro_swim.gif"); 
  Point displayPoint = new Point(20, 20); 
  using (Graphics g = e.Graphics) 
   g.DrawImage(image, displayPoint); 
 } 
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16. Drawing Text:  
 

Syntax:  DrawString (String s, Font f, Brush b, Rectangle r,  
StringFormat format); 

 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  SolidBrush myBrush = new SolidBrush(Color.Black); 
  Rectangle myRect = new Rectangle(20, 20, 200, 40); 
  Font myFont = new Font("Times New Roman", 14); 
 
  using (Graphics g = e.Graphics) 
   g.DrawString("University of Canberra",  
    myFont, myBrush, myRect); 

} 
 

 
 

private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  SolidBrush myBrush = new SolidBrush(Color.Black); 
  Rectangle myRect = new Rectangle(20, 20, 200, 40); 
  Font myFont = new Font("Times New Roman", 14); 
 
  StringFormat format = new StringFormat(); 
  format.FormatFlags =  

StringFormatFlags.DirectionVertical; 
 
  using (Graphics g = e.Graphics) 
   g.DrawString("University of Canberra",  
    myFont, myBrush, myRect, format); 

} 
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University of Canberra 
Division of Business, Law and Information Sciences 
School of Information Sciences and Engineering 
 

Programming Graphical User Interfaces PG 
 

Filling Shapes 

 
• Any of the shapes in the Graphics library that contain an interior can also be 

filled. Simple shapes such as rectangles and ellipses have obvious interiors. If 
a filling operation is applied to an open curve, Graphics will add an extra line 
segment to close the curve. 

• Drawing a shape requires a Pen and filling a shape requires a Brush.  
• Note that filling and drawing are two separate operations . For example, 

FillRectangle() produces a rectangle containing only the filled interior 
(without any outline of the edges) of the rectangle. To produce a filled interior 
and a drawn outline, we need to call FillRectangle() and then 
DrawRectangle() in this order. 

• Five brushes available for filling shapes are SolidBrush, HatchBrush, 
TextureBrush, LinearGradientBrush and PathGradientBrush. 

• Two filling modes available for filling a more complex shape (e.g. a 
polygon) are FillPolygon() and FillPath(). 

The following examples can be placed in the Paint event handler of a Windows 
Application project using C#. The project name is FillingShapes and the Form1 is 
replaced with MainForm. 

1. Filling a rectangle or an ellipse with the SolidBrush 
 

private void MainForm_Paint(object sender,  
 System.Windows.Forms.PaintEventArgs e) 

 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Black, 2); 
   SolidBrush brush = new SolidBrush(Color.Gray); 
   g.FillRectangle(brush, 10, 10, 270, 120); 
   g.DrawRectangle(pen, 10, 10, 270, 120); 
  } 
 } 
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We can create a Rectangle object before calling filling and drawing operations as 
follows 
 private void MainForm_Paint(object sender,  
  System.Windows.Forms.PaintEventArgs e) 
 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Black, 2); 
   SolidBrush brush = new SolidBrush(Color.Gray); 
   Rectangle rect = new Rectangle(10, 10, 270, 120); 
   g.FillRectangle(brush, rect); 
   g.DrawRectangle(pen, rect); 
  } 
 } 
The Rectangle object can be used in the FillEllipse() as follows 
 
 private void MainForm_Paint(object sender,  
  System.Windows.Forms.PaintEventArgs e) 
 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Black, 2); 
   SolidBrush brush = new SolidBrush(Color.Gray); 
   Rectangle rect = new Rectangle(10, 10, 270, 120); 
   g.FillEllipse(brush, rect); 
   g.DrawRectangle(pen, rect); 
  } 
 } 

 
 
2. Filling a rectangle or an ellipse with the TextureBrush 
 

private void MainForm_Paint(object sender,  
 System.Windows.Forms.PaintEventArgs e) 

 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Black, 2); 
   Image image = Image.FromFile("dolphins.jpg"); 
   TextureBrush brush = new TextureBrush(image); 
   Rectangle rect = new Rectangle(10, 10, 270, 120); 
   g.FillRectangle(brush, rect); 
   g.DrawRectangle(pen, rect); 
  } 
 } 
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private void MainForm_Paint(object sender,  
 System.Windows.Forms.PaintEventArgs e) 

 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Black, 2); 
   Image image = Image.FromFile("dolphins.jpg"); 
   TextureBrush brush = new TextureBrush(image); 
   Rectangle rect = new Rectangle(10, 10, 270, 120); 
   g.FillEllipse(brush, rect); 
   g.DrawRectangle(pen, rect); 
  } 
 } 
 

 
 
3. Filling a pie with the HatchBrush: note that the System.Drawing.Drawing2D 
namespace is required 
 

private void MainForm_Paint(object sender,  
 System.Windows.Forms.PaintEventArgs e) 

 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Blue, 1); 
   HatchBrush brush = new HatchBrush( 
    HatchStyle.BackwardDiagonal,  
    Color.White, Color.Black); 
   Rectangle rect = new Rectangle(10, 10, 370, 120); 
   g.FillPie(brush, rect, 0, 90); 
   g.DrawEllipse(pen, rect); 
  } 
 } 
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4. Filling a rectangle or an ellipse with the LinearGradientBrush: note that the 
System.Drawing.Drawing2D namespace is required 
 

private void MainForm_Paint(object sender,  
 System.Windows.Forms.PaintEventArgs e) 

 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Blue, 2); 
   Rectangle rect = new Rectangle(10, 10, 370, 120); 
   LinearGradientBrush brush = new  
    LinearGradientBrush( 
     rect, Color.Blue,  
     Color.Yellow,  
     LinearGradientMode.ForwardDiagonal); 
   g.FillEllipse(brush, rect); 
   g.DrawEllipse(pen, rect); 
  } 
 } 

 
 

private void MainForm_Paint(object sender,  
System.Windows.Forms.PaintEventArgs e) 

 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Blue, 2); 
   Rectangle rect = new Rectangle(10, 10, 370, 120); 
   LinearGradientBrush brush = new  
    LinearGradientBrush( 
     new Point(10,10), new Point(50,50),  

  Color.BlueViolet, Color.AliceBlue); 
   g.FillRectangle(brush, rect); 
   g.DrawRectangle(pen, rect); 
  } 
 } 
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5. Filling a rectangle or an ellipse with the PathGradientBrush: note that the 
System.Drawing.Drawing2D namespace is required 
 
The following examples are equivalent 
 
 private void MainForm_Paint(object sender,  

System.Windows.Forms.PaintEventArgs e) 
 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Blue, 2); 
   Point [] points = {new Point(220, 20),  
    new Point(20, 120), new Point(420, 120)}; 
   GraphicsPath path = new GraphicsPath(); 
   path.AddLines(points); 
   PathGradientBrush brush = new  
    PathGradientBrush(path); 
   brush.CenterColor = Color.Yellow; 
   Color [] surround =  
    {Color.Red, Color.Green, Color.Blue}; 
   brush.SurroundColors = surround; 
   Rectangle rect = new Rectangle(10, 10, 420, 120); 
   g.FillRectangle(brush, rect); 
   g.DrawRectangle(pen, rect); 
  } 
 } 
 

private void MainForm_Paint(object sender,  
 System.Windows.Forms.PaintEventArgs e) 

 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Blue, 2); 
   Point [] points = {new Point(220, 20),  

 new Point(20, 120), new Point(420, 120)}; 
   PathGradientBrush brush =  
    new PathGradientBrush(points); 
   brush.CenterColor = Color.Yellow; 
   Color [] surround =  
    {Color.Red, Color.Green, Color.Blue}; 
   brush.SurroundColors = surround; 
   Rectangle rect = new Rectangle(10, 10, 420, 120); 
   g.FillRectangle(brush, rect); 
   g.DrawRectangle(pen, rect); 
  } 
 } 
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6. Filling a polygon with the PathGradientBrush: note that the 
System.Drawing.Drawing2D namespace is required 
 
The first example uses FillPolygon() and the second one uses FillPath(). The 
FillMode.Alternate is used. Both produce the same result 
 
 private void MainForm_Paint(object sender,  

System.Windows.Forms.PaintEventArgs e) 
 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Blue, 2); 
   Point [] points = {new Point(5, 88),  
    new Point(195, 88), new Point(41, 200),  
    new Point(100, 19), new Point(159, 200)}; 
   GraphicsPath path = new GraphicsPath(); 
   path.AddLines(points); 
   PathGradientBrush brush =  
    new PathGradientBrush(path); 
   brush.CenterColor = Color.Yellow; 
   Color [] surround =  
    {Color.Red, Color.Green, Color.Blue}; 
   brush.SurroundColors = surround; 
   Rectangle rect = new Rectangle(10, 10, 420, 120); 
   g.FillPolygon(brush, points, FillMode.Alternate); 
  } 
 } 
 
 private void MainForm_Paint(object sender,  

System.Windows.Forms.PaintEventArgs e) 
 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Blue, 2); 
   Point [] points = {new Point(5, 88),  
    new Point(195, 88), new Point(41, 200),  
    new Point(100, 19), new Point(159, 200)}; 
   GraphicsPath path =  
    new GraphicsPath(FillMode.Alternate); 
   path.AddLines(points); 
   PathGradientBrush brush =  
    new PathGradientBrush(path); 
   brush.CenterColor = Color.Yellow; 
   Color [] surround =  
    {Color.Red, Color.Green, Color.Blue}; 
   brush.SurroundColors = surround; 
   Rectangle rect = new Rectangle(10, 10, 420, 120); 
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   g.FillPath(brush, path); 
  } 
 } 

 
 
The FillMode.Winding is used below. The first example uses FillPolygon() and 
the second one uses FillPath(). Both produce the same result 
 
 private void MainForm_Paint(object sender,  

System.Windows.Forms.PaintEventArgs e) 
 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Blue, 2); 
   Point [] points = {new Point(5, 88),  
    new Point(195, 88), new Point(41, 200),  
    new Point(100, 19), new Point(159, 200)}; 
   GraphicsPath path = new GraphicsPath(); 
   path.AddLines(points); 
   PathGradientBrush brush = 
     new PathGradientBrush(path); 
   brush.CenterColor = Color.Yellow; 
   Color [] surround =  
    {Color.Red, Color.Green, Color.Blue}; 
   brush.SurroundColors = surround; 
   Rectangle rect = new Rectangle(10, 10, 420, 120); 
   g.FillPolygon(brush, points, FillMode.Winding); 
  } 
 } 
 
 private void MainForm_Paint(object sender,  

System.Windows.Forms.PaintEventArgs e) 
 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Blue, 2); 
   Point [] points = {new Point(5, 88),  
    new Point(195, 88), new Point(41, 200),  
    new Point(100, 19), new Point(159, 200)}; 
   GraphicsPath path =  
    new GraphicsPath(FillMode.Winding); 
   path.AddLines(points); 
   PathGradientBrush brush =  
    new PathGradientBrush(path); 
   brush.CenterColor = Color.Yellow; 
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   Color [] surround =  
    {Color.Red, Color.Green, Color.Blue}; 
   brush.SurroundColors = surround; 
   Rectangle rect = new Rectangle(10, 10, 420, 120); 
   g.FillPath(brush, path); 
  } 
 } 
 

 
 

7. Filling a region: a region describes a set of pixels, a pixel is considered either fully 
inside, or fully outside the region. Consequently, FillRegion does not antialias the 
edges of the region. 
 
 private void MainForm_Paint(object sender,  

System.Windows.Forms.PaintEventArgs e) 
 { 
  using(Graphics g = e.Graphics) 
  { 
   Pen pen = new Pen(Color.Brown, 5); 
   SolidBrush blueBrush = new SolidBrush(Color.Blue); 
   Rectangle rect = new Rectangle(100, 10, 200, 100); 
   Region region = new Region(rect); 
   g.DrawRectangle(pen, rect); 
   g.FillRegion(blueBrush, region); 

 } 
} 
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University of Canberra 
Division of Business, Law and Information Sciences 
School of Information Sciences and Engineering 
 

Programming Graphical User Interfaces PG 
 

Using Pens 

 
• A Pen object is a Microsoft Windows Graphics Device Interface Plus 

(GDI+) object used to draw lines and curves. 
• A Pen object has attributes that can be set to adjust the width, colour, 

and style used to draw lines and curves. 

The following examples show how to use pens. Code is added to the Paint event 
handler. The form name is MainForm. 

Syntax:  
  Pens.selectedColor (with a width of 1) 
  Pen(System.Drawing.Color color, float width) 
  Pen(System.Drawing.Brush brush, float width) 

 
Example 1:  Pens.selectedColor (with a width of 1)  
 

private void MainForm_Paint(object sender,  
 System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
   Pen myPen = Pens.Black; 
   g.DrawRectangle(myPen, 20, 20, 250, 120);   
  } 
 } 
 

 
 

Example 2:  Pen(System.Drawing.Color color, float width)  
 

private void MainForm_Paint(object sender,  
 System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
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   Pen myPen = new Pen(Color.Black, 1); 
 
   g.DrawRectangle(myPen, 20, 20, 250, 120);   
  } 
 } 
 

 
 
 

We can reset the Width and Color attributes after creating the pen 
 

private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
 
   Pen myPen = new Pen(Color.Black, 1); 
   g.DrawRectangle(myPen, 20, 20, 250, 120); 
  
   myPen.Width = 2; 
   myPen.Color = Color.White; 
 
   g.DrawEllipse(myPen, 20, 20, 250, 120); 
  } 
 } 
 

 
 

We can also set the DashStyle attribute after creating the pen 
 

  myPen.DashStyle = DashStyle.Dash; 
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Other attributes such as DashDot, DashDotDot and Dot are available. 
 

Example 3:  Pen(System.Drawing.Brush brush, float width) 
 

private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
   SolidBrush myBrush = new SolidBrush(Color.Black); 
   Pen myPen = new Pen(myBrush, 2);  
 
   g.DrawRectangle(myPen, 20, 20, 250, 120); 
  } 
 } 

 
 

Example 4: using HatchBrush  
 

private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
   HatchBrush myBrush = new HatchBrush( 

 HatchStyle.BackwardDiagonal,  
 Color.White, Color.Black); 

   Pen myPen = new Pen(myBrush, 20); 
   g.DrawRectangle(myPen, 20, 20, 250, 120); 
  } 
 } 
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Example 5: using LineCap 

 
The LineCap enumeration specifies the type of graphic shape to use on the end of 
a line drawn with a pen. The cap can be a square, circle, triangle, arrowhead, 
custom, or masked (hidden). End caps can also "anchor" the line by centering the 
cap at the end of the line 
 

private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
   Pen myPen = new Pen(Color.Black, 10); 
   myPen.SetLineCap(LineCap.DiamondAnchor,  
    LineCap.ArrowAnchor, DashCap.Flat); 
   Point pt1 = new Point(50, 50); 
   Point pt2 = new Point(250, 50); 
   g.DrawLine(myPen, pt1, pt2); 
  } 
 } 

 
 

private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
   Pen myPen = new Pen(Color.Black, 10); 
   myPen.StartCap = LineCap.Triangle; 
   myPen.EndCap = LineCap.Triangle; 
   myPen.DashCap = DashCap.Triangle; 
   myPen.DashStyle = DashStyle.Dot; 
   Point pt1 = new Point(50, 50); 
   Point pt2 = new Point(250, 50); 
   g.DrawLine(myPen, pt1, pt2); 
  } 
 } 
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private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
   Pen myPen = new Pen(Color.Black, 10); 

 myPen.DashStyle = DashStyle.Dot; 
 myPen.SetLineCap(LineCap.RoundAnchor,  
         LineCap.Square, DashCap.Round); 

   Point pt1 = new Point(50, 50); 
   Point pt2 = new Point(250, 50); 
   g.DrawLine(myPen, pt1, pt2); 
  } 
 } 
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University of Canberra 
Division of Business, Law and Information Sciences 
School of Information Sciences and Engineering 
 

Programming Graphical User Interfaces PG 
 

Using Brushes 

 
• A brush is an instance of any class that derives from the MustInherit 

(abstract) Brush class, and can be used to fill shapes or paint text. 
• Brushes are objects that are used with a Graphics object to create solid 

shapes and to render text. There are several different types of brushes: 
SolidBrush, HatchBrush, TextureBrush, LinearGradientBrush and 
PathGradientBrush. 

The following examples show how to use brushes. Code is added to the Paint event 
handler. The form name is MainForm. 

1. Using system-defined brushes (for standard colours): these brushes are 
included in the Brushes class 

    
 private void MainForm_Paint(object sender,  
  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
  { 
   g.FillRectangle(Brushes.AliceBlue, 50,50,150,100); 
   g.FillRectangle(Brushes.BlueViolet, 30,20,40,100); 
  } 
 } 

 

2. SolidBrush: The SolidBrush class defines a solid colour Brush object used to fill 
in shapes similar to the way a paint brush can paint the inside of a shape. 

 
 Syntax: SolidBrush(Color color) 
 
 private void MainForm_Paint(object sender,  
  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
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  { 
   SolidBrush myBrush = new SolidBrush(Color.Black); 
   g.FillRectangle(myBrush, ClientRectangle); 
  } 
 } 
 

 
 

The form is black. The ClientRectangle is to get the rectangle that 
represents the client area of the Windows form 

 
3. HatchBrush: the System.Drawing.Drawing2D namespace is required 
 
 HatchBrush(HatchStyle hatchStyle, Color foreColor, Color backColor) 

 
The HatchStyle enumeration specifies the hatch pattern consisting of a solid 
background colour and lines drawn over the background 
 

 using System.Drawing.Drawing2D; 
 
 . . . 
 

private void MainForm_Paint(object sender,  
  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
  { 
   HatchBrush myBrush = new  
    HatchBrush(HatchStyle.Cross,  
    Color.Black, Color.White); 
   g.FillRectangle(myBrush, ClientRectangle); 
  } 
 } 
 

HatchStyle.Cross     
 

HatchStyle.BackwardDiagonal  
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HatchStyle.ZigZag     
 
. 
4. TextureBrush: The TextureBrush class defines a Brush object that contains an 

Image object that is used to fill the interior of a shape 
 

Syntax:  TextureBrush(Image image) 
 
private void MainForm_Paint(object sender,  

  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
  { 
   Image myImage = new  
    Bitmap("summer2004_archery.gif"); 
   TextureBrush myBrush = new TextureBrush(myImage); 
   g.FillRectangle(myBrush, ClientRectangle); 
  } 
 } 

 
 

We can use a wrap mode to specify how a texture or gradient is tiled when it is 
larger than the area being filled 
 
private void MainForm_Paint(object sender,  

  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
  { 
   Image myImage = new  
    Bitmap("summer2004_archery.gif"); 
   TextureBrush myBrush = new TextureBrush(myImage); 
   myBrush.WrapMode = WrapMode.TileFlipX; 
   g.FillRectangle(myBrush, ClientRectangle); 
  } 
 } 
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5. LinearGradientBrush: The LinearGradientBrush class defines a brush that paints 

a color gradient in which the color changes gradually across the stroke from the 
starting boundary line to the ending boundary line. The color gradient has one 
color at the starting boundary line and another color at the ending boundary. 

 
Syntax:  
 
LinearGradientBrush(Rectangle rect, Color color1, Color color2, 
float angle, bool isAngleScalable) 

or  
LinearGradientBrush(Rectangle rect, Color color1, Color color2, 
LinearGradientMode mode); 

or  
LinearGradientBrush(Point pt1, Point pt2, Color color1, Color 
color2); 
 
Examples for those constructor methods are as follows 
 
Example 1:  
 
private void MainForm_Paint(object sender,  

  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
  { 
   LinearGradientBrush myBrush = new  
    LinearGradientBrush( 

 ClientRectangle, Color.Black,  
 Color.White, (float) Math.PI/4, true); 

   g.FillRectangle(myBrush, ClientRectangle); 
  } 
 } 
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Example 2:  
 
private void MainForm_Paint(object sender,  

  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
  { 
   LinearGradientBrush myBrush = new  
    LinearGradientBrush( 

 ClientRectangle, Color.Black,  
 Color.White, LinearGradientMode.Vertical); 

   g.FillRectangle(myBrush, ClientRectangle); 
  } 
 } 
 

 
 

If the gamma correction is set to true:  
 

private void MainForm_Paint(object sender,  
  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
  { 
   LinearGradientBrush myBrush = new  
    LinearGradientBrush( 

 ClientRectangle, Color.Black,  
 Color.White, LinearGradientMode.Vertical); 

 myBrush.GammaCorrection = true; 
   g.FillRectangle(myBrush, ClientRectangle); 
  } 
 } 
 

 
 

We can use the LinearColors method to set the starting and ending colors of 
the gradient as follows 

 
private void MainForm_Paint(object sender,  

  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
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  { 
   LinearGradientBrush myBrush = new  
    LinearGradientBrush( 

 ClientRectangle, Color.Black,  
 Color.White, LinearGradientMode.Vertical); 

 Color [] linearColors = {Color.White, Color.Gray}; 
 myBrush.LinearColors = linearColors; 

   g.FillRectangle(myBrush, ClientRectangle); 
  } 
 } 

 

 
 

Example 3:  
 

private void MainForm_Paint(object sender,  
  System.Windows.Forms.PaintEventArgs e) 
 { 
  using (Graphics g = e.Graphics) 
  { 
   LinearGradientBrush myBrush = new  
    LinearGradientBrush( 

 new Point(0,0), new Point(100,100),  
 Color.Black, Color.White); 

   g.FillRectangle(myBrush, ClientRectangle); 
  } 
 } 
 

 
 

6. PathGradientBrush: A PathGradientBrush object stores the attributes of a 
color gradient that you can use to fill the interior of a path with a gradually 
changing color. 

 
Syntax:  PathGradientBrush(const GraphicsPath path); 
 
private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
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   GraphicsPath path = new GraphicsPath(); 
   path.AddLine(20, 20, 100, 100); 
   path.AddLine(100, 100, 400, 100); 
   path.AddLine(400, 100, 20, 20); 
   PathGradientBrush myBrush = new  
    PathGradientBrush(path); 
   g.FillPath(myBrush, path); 
  } 
 } 
 

 
 

We can fill colours using CenterColor and SurroundColors as follows 
 

private void MainForm_Paint(object sender, 
System.Windows.Forms.PaintEventArgs e) 

 { 
  using (Graphics g = e.Graphics) 
  { 
   GraphicsPath path = new GraphicsPath(); 
   path.AddLine(110, 40, 20, 200); 
   path.AddLine(20, 200, 200, 200); 
   path.AddLine(200, 200, 110, 40); 
   PathGradientBrush myBrush = new  
    PathGradientBrush(path); 
   myBrush.CenterColor = Color.Aqua; 
   Color [] surround = {Color.Red, Color.Green,  
    Color.Blue, Color.Brown}; 
   myBrush.SurroundColors = surround; 
   g.FillPath(myBrush, path); 
  } 
 } 
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