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  الهندسة للأعداد المركبة). ٣٣,١الشكل رقم (
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( ) 2 2
N x yi x y+ = +� �

�0L$+د�א�Nא��@��N!ن��� Gא�����-!α�ghع�!-�%��س�אH��H��`α��-7!�K	�7Nد��
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������M772��77
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   (خاصية ضرب المعيار) )٣٣,٣( نظرية

�����,β αن����K
��������Wد���� �

( ) ( ) ( )N N Nαβ α β=� �
    البرهان

��"��Lذא�F,c di a biβ α= + = �،�#kن��+ �

( ) ( ) ,ac bd ad bc iαβ = − + +� �
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ac bd ad bc a b c d− + + = + +� �
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( ) ( ) ( ) ( )1 1N N N Nα β αβ= = =� �
�WًذאF� �

( )( )2 2 2 2
1a b c d+ + =� �

�-7774�, , ,a b c dن��H7774ن����0777o�ًذאF�،�S�S777\�777אد�
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1a b+ =�K
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�!Fو�c di+�U�1�7د���؛وNא����e�8�2 2
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5���G�F��،�W$Pذא��2�����N��2د�����	S���2� G�""�#( ) ( )5 2 2i i= + −K� �
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a b Aو��+ =2 2

c d B� �
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�77�$77P'77}�אX"77�وس�א�و���77،�وא��H�77د��N�77אد�!*��77א�

�77אد��و����77
�د�3��77���(��،


�7אد����O!�7Lً��ً�و�
�אد���وس��و�����l;��Qא��K�%Hא�".$���א�����7�N/��7 �و\7;������7�I?
Kل�I?وא�yIN��2وس�א�و���،�و���ز���� �

� �
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�� �
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   برهان النتيجة

Faن����7777�N!�E2��`7777�:�( ) 2 2
N a bα = F,bذאً��؛+ aو����7777��#7777$د)�IOL

I��زو� F�Kذאً��OLa b+وa b− +��	
��I�:א����:���IOL2؛�W���"ذאً�א�F� �

( ) ( )
1 2

a b a b ia bi

i

+ + − ++ =
+� �
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��I�:�1:���א� i+K� �
Fbن����777�N!�E( )3 mod 4p ≡��e�8777و�p��`777�:�2 2
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( )2 2
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1a a b b

p p p p p

   − −    = = =       
       � �
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a b

p p
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α
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+ + − +
=� �
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p

α
π

− + +
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( )
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� �
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