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 ا� ا�� ا����Dر�@�#� ا���	�� ��9 ا�_�اص ا�@��#�: ,�اص:
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  logا����
 ا��0���
 �/�ا�

  ��� ��9�V ا�)#�� ا���� �4	���zlog ا��Z#�#� �� ا��ا�)#�  ��#":

                       ( ) ( ) ( ) ππ ≤<−+= zArgziArgzzLog ;ln   

)ا� ا�� )zLog�#=�=Gدا�� و"# ة ا�)#�� ��3 ا��*()� ا( ) }{ ππ ≤<−>∈= zArgzCzR fon ,0;  

) و ا�@� �#�� ��@��ة ��3 ا��6�ر ا�6)#)� ا����L أي  ) ( ) }{ 0Im,0Re; =≤∈ zzCz  

                                                      y    ( ) π→zArg  

  

  

                                x  
    

                                          

                                                             ( ) π−→zArg  

)ا� ا��                       )zLogو Lر ا�6)#)� ا������#�0� ��@��ة ��3 ا��6=z 

 
) و ا��� ةGzlog"` ا�&�ق �#� ر�Yي ا� ا�� :-1-�2ح$ )zarg��#(و �#� ا� �#�#Zا��( )zLog  

) و ا��� ة  )zArg2#6�( ) ππ ≤<− zArg.  


)ا� ا��: - 2- �2ح$ )zLog���4 �� ا�� ��#�zlogر �� ا���I@/و �-*�9 اzlog3��  

    ( ) }{ ππ <<−>∈= zArgzCzR )(أي 1;0, ) π≠zargھ� �4ع �� ا�� (zlogا ا�&�ع ھF
.��#Z3 �4ع ر���  

)�� ا�� ا"�L ا�)#�� ���ل: )zLog2#"2−=z  

): ���\ أنا�06       ) ( ) πiiArgLog +=−+−=− 2ln22ln2  

:
)إذا 	��� ا� ا�� ا���	�� *(� ) z
ezf )M4ن�4���fonR ��3 ا��*()�= )zf %@و دا� ����@�

)ا��-�#� ا� ا��  ) ( )zLogzf =−1
.  

V�zeن ���\ "�L ا�_�1#�  �� ا�� ا����Dر�@�#�ا���ھ�ن:  z =log و ��� أن( )zLog ر�I@/ھ� ا
)و ���@��� 3��1R ا��*()� ��zlog ا�� ) ze zLog =  

)و ��� أن ��4 ��9 ���#� "�L ا�_��#1  )zLogر �� ا���I@/ھ� اzlog �()*3��1 ا��R T@*@�� 

)أن  ) ( ) ziyxiyeeiArgeeLog xzzz =+=+=+= lnln.  

 :
#�$%c#Zا�� ا�&�ع ا�� ��zlog و ا�����4 ��� ا��( )zLog3�� �()*1ا��R  �9@(@<� �6#�#� و'
)'�(3 ������رة )( ) zdzzLogd 1=  
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1
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  Log(z) �6رة ���4
 ���3ا�

θiإذا 	�ن    
rez )و  = ) ( ) iVUzLogzf +==  

1�رة }{ 0; >∈ zCz  ا�� ���( )zLogھ�}{ −<<−+∞<<−∞∈ ππ VUCw ,;  

1�رة }{ 0,; >=∈ rrzCz  ا�� ���( )zLogھ�}{ −<<−=∈ ππ VrUCw ,ln;  

1�رة ( ) }{ θ=∈ zArgCz )��� ا��  ; )zLogھ�}{ θ=+∞<<−∞∈ VUCw ,;  

1�رة �#�  ���ل:}{ 5; ezeCzD )��� ا��  ==>> )zLog ،  

( ) ( )ziArgziVUzLogw +=+== ln %*و�  
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7� 
  '�س ا���	8ا��ا�
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����a ا� ا��  ��#":
zwz =→2#"Ca ∈ �eو '��ف ������رة أ�za

ew
log= )log Y���

  و ھ� أ��e دا�� �@� دة ا�)#\. ا�-#&���� ا�� اG=#� ذات اG=�س  ا�3 ا� ا�� ا����Dر�@�#� �@� دة ا�)#\)

�ن ا� ا�� �4log "��� أFU �4ع �� ا�� $
:�2ح-'a
z ���" �4 ا�&�ع �()*� c&� �4 ��#(و"# ة ا�

)اU@#�ر ا�&�ع ا��M4 c#Zن  ) ( )zaLoga
ezzf )و == ) 1−=′ a

azzf.  
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                    -   a
z �9�m ن�	إذا  ��#/( ) *,; ZZmnmna ×∈=                          

                    - a
z �(' 0 � دG� �9�UGت اG�6ا�)#\ ا�)���� ���  �4 ا� �� �Z  

aا�)#�� ا��Z#�#� �ـ  -                    
z ن�	إذا ( )zaLoga

ez �a)(� ا�@&�ع �ـ =
z *� 0ا�����=z  
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  ا��وال ا�:�&�
 ا����&

V� \��� IRttiteن 
it ∈+= ;sincos   ��	ا��� �#=G�9 ا� وال ا� �و �*&c ا�-#&#� ا�@� ��4

ا�(C/� �� ا� وال اG=#� ا�6)#)#� �*&c ا�-#&#� ���ف ا� وال ا��#�#� ا���	�� ا�(C/� �� ا� وال 
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−
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+
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  61#�6 �#� ا� وال ا��#�#� ا���	�� 	ـ: 	0 ا�_�اص ا��اردة �#� ا� وال ا��#�#� ا�6)#)#� ,�اص:

      ( ) ( )zz sinsin −=− ،( ) ( )zz coscos =− ،( ) ( )zz sin2sin =+ π ،Cz ∈∀  

                 ( ) ( ) 1sincos 22 =+ zz ،  ( ) ( )zgzg cotcot =+ π.  

 :
)ا� وال %$�# ) ( )zz sin,cos  �4 �#�#�6'C  و( ) ( )zdzzd cossin = ،  

                                ( ) ( )zdzzd sincos −=  

 : ���\ �Vن ا���ھ�ن
( ) ( )

z
i

ieie

idz

eed

dz
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iziziziz
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=
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=
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=
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
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=


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


+  

      [ ]
[ ] [ ] [ ] 2122212212

212
1sin11cos

1sin

1
zzzzdz

z
d +++−=





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  ا�;ا#�0
 ا����&
ا��وال 
  ���ف ا� وال ا�Yا�� �#S@�� �� Z	L 	�� ا��6ل �4 ا� وال ا�YاS@��  �� Z#� ")#)� أي  ��#":

                
1

1
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2
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+
=
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e
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1

1
2

2

+

−
=

z

z

e

e
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2

zz
ee
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−+

=، 
2

zz
ee

shz
−−

=  

�اص ا� وال ا�YاZ �� ��,�اص: U c&��(#(" �#S@  

  ( ) chzzch =−  ،( ) shzzsh −=− ،122 =− zshzch ،zchzshzch 222 =+ 

 ( ) ( ) ( ) ( ) ( )wshzchwchzshwzsh +=+،( ) ( ) ( ) ( ) ( )wshzshwchzchwzch +=+  

shzchzا� ا�@�ن   )أيπi2دور�@�ن و دورھ��, ) shzizsh =+ π2،( ) chzizch =+ π2                                       

C$� نh�( ) shz
eeeeeeee
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=
−

=
−
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2222 ππππ
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:
  ��3 ا�@�'#L و �>@)@C ��9#و C*'�6#�#@�ن ��shz ،chz  3ا� ا�@�ن  %$�#

                                       
( )

shz
dz

chzd
)و = )

chz
dz

shzd
= 

ا���ھ�ن: واQA أن
( ) ( )

chz
ee

dz

eed

dz

shzd
izzzz

=
+

=
−

=
−−

22
  

             N�F	
( ) ( )

shz
ee

dz

eed

dz

chzd
izzzz

=
−

=
+

=
−−

22
 


 ا��2*
 3�> ا��وال ا�;ا#�0
 و ا�:�&�

    ( ) chziz =cos    ،( ) ishziz =sin   ،( ) z
ee

izch
iziz

cos
2

=
+

=
−

     ،( ) zi
ee

izsh
iziz

sin
2

=
−

=
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( ) ( ) ( )( )

( ) ( )
yxsh

yyeeyyee

yyyyeeyeeyee
zsh

xxxx

xxxxxx
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2222222

222222222

2

sin
2

cos1sin
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4
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2

cossin
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=

−
+

++
=
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−
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 �*&c ا�(��)� �@\ �61 ا��C/�ت 

 ( ) yxshzch
222

cos+=   ،yshxz
222

sinsin +=  ،yshxz
222

coscos +=  


  ا��وال ا�����

   :
� أن%$�#��) أ )[ ]2121 1logsin zziiz −+−=−، ( )[ ]2121 1logcos ziziz −+−=−
 

    ( )[ ]2121 1log zzzsh ++=−
    ،( )[ ]2121 1log −+=−

zzzch  

) ا���ھ�ن: �*��ھ� أن )[ ]2121 1log −+=−
zzzch 

C$� Nو ذ� HA��wzch M4ن  1−=
2

ww
ee

chwz
−+

wwو ���@��� ==
eez

−+=2 

�9��wأي ���د�� �� ا� ر�� ا�$��#� ��9
e ���@��	0122 =+− ww

zee ھ�Y#��1' 2 −=∆ z 

)و �*% )[ ] ( ) 2122121 11log −+=⇐−+==−
zzezzwzch

w.�#(ا�(��)� '��ھ� ا�� c&� ، 

� أن: ���ل�� أ
( )

2

1

1
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zdz
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