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ezz
arg=  و ���@��� ���ف  
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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  
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                                                             ( ) 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
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)�� ا�� ا"�L ا�)#�� ���ل: )zLog2#"2−=z  

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

:
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.  
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)z � G+(6و ھFا �>�ط ) 0Re ≤z 

)و ) 0Im =z.  
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1�رة }{ 0; >∈ zCz  ا�� ���( )zLogھ�}{ −<<−+∞<<−∞∈ ππ VUCw ,;  
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1�رة ( ) }{ θ=∈ zArgCz )��� ا��  ; )zLogھ�}{ θ=+∞<<−∞∈ VUCw ,;  
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  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�
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                    - a
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  ا��وال ا�:�&�
 ا����&
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ا�(C/� �� ا� وال اG=#� ا�6)#)#� �*&c ا�-#&#� ���ف ا� وال ا��#�#� ا���	�� ا�(C/� �� ا� وال 
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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 −=  
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=
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=
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=
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=
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+ tgz

zcos

1
log   ،[ ] 2121sin

1

z+
 \� ،( )

21

0

coslim
z

z

z
→

  

  ( )
z

tgzz

zzz
dztgz

z
d cos1

cos1

cos1cossin

cos

1
log

22

=
+

+
=














+  

      [ ]
[ ] [ ] [ ] 2122212212

212
1sin11cos

1sin

1
zzzzdz

z
d +++−=















+
  

L�" ل�)#��� ���J� 

( )
( )

( ) 211

00

0
2

0

1

0

2

2

cos21
cos2

1sin

cos2

sincoslog
cos

limlim

limlimloglim

−

→→

→→→

=⇒−=






 −









=
−

==

ez
zz

z

zz

z

z

z
z

z

zz

zz

z

z  

  ا�;ا#�0
 ا����&
ا��وال 
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=
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+
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=
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�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                                       
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−
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−
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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
= 
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−
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 3�> ا��وال ا�;ا#�0
 و ا�:�&�
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+
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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 −+=−
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