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حاصل الضرب الديكارتي
Cartesian Product

َّبْ وطبِّقْ تدر

�{� ,� ,�} = W ,{� ,�} = S ��! �"#  �����  	�

 ?S $%& �'& () * 	�


 ?W $%& �'& () * 	�

 ?W × S +�-�'�� ./0� 1�2�� 3%& 4! 5* 	�


�$%6�� �!78 W × S 9�!� 	�


�$%6�� �!78 S × W, W × S 5* ;�! 9�!� ,{< ,� ,� ,�} = W ,{> ,� ,�} = S ��! �"# 	�


 ��'&@� A&(BC W D�E {� ≥ F ≥ G ,W ∍ F :F} = K ,{� > H ≥ �− ,W ∍ H :H} = S ��! �"# 	�

:AI�IJ��

�$%6�� �!78 K, S 5* ;�! 9�!� 	�




��

�K�8 FMNB8 K × S .OP* 	�


S

K

 �QBRS FMNB8 S × K .OP* 	�


 ,T� ,�U ,T� ,�U ,T� ,�U ,T� ,�U ,T� ,GU ,T� ,GU ,T� ,GU ,T� ,GU ,T� ,GU} = W × S ��! �"# 	�

�{T� ,�U

�$%6�� �!78 W, S 5* ;�! 9�!� 	�


�

�

�
�
�
�
�

               �QBRS FMNB8 W × S .OP* 	�
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?AVIX YHZ AI�I/ A����� [��\6�� �2] ,{� ,� ,�} = W ,{� ,� ,�} = S ��! �"# 	�

 �W × S ∍ T� ,�U 	�


 �W × W ∍ T� ,�U 	�

 �W × S ∍ T� ,�U 	�


 �S × W ∍ T� ,�U 	�

 �W × W ∍ T� ,�U 	��

 �W × S ∍ T� ,�U 	�

 �S × W ∍ T� ,�U 	�


 �S × W = W × S 	��

 �S × W $%& �'& = W × S $%& �'& 	U


�+�-�'�� F^�� ./E 9�!� ,A����� A�BR_�� [MMN�� 5* .-� 	�
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,AI�IJ�� ��'&@� A&(BC W D�E ,{� ≥ H > �− ,W ∍ H :H} = S ��! �"# :������� !"#��� 	$

  :() S × S $%& �'& �`] 
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مفهوم العلاقة
 The Concept of Relation

َّبْ وطبِّقْ تدر

�{T� ,�U} = �u ,{T� ,�U ,T� ,�U} =�u ,{� ,�} = W ,{� ,�} = S ��! �"#  �����  	�

�$%6�� �!78 W × S 9�!� 	�


: ⊇  ZH ⊇ ZH ∍ ZH ∍ b�'N�S8 A����� .Bc� .B!H 	�

W × S   �u ,  W × S  T� ,�U  ,  W × S  T� ,�U

 ?W d# S 5* Ae�6�� �u .OP� .) 	�


 ?W d# S 5* Ae�6�� �u .OP� f �"� 	�


�)$%& �!78 {� ,� ,� ,� ,�} = S g& A����� [e�6�� 5* ;�! 9�!� 	�

  �{G = � − F ,S ∍ F ,� :TF ,�U} =�K 	�


  �{F < � ,S ∍ F ,� :TF ,�U} = �K 	�


  �{�� = F ;S ∍ F ,� :TF ,�U} = �K 	�


  �{F √ = � ;S ∍ F ,� :TF ,�U} = �K 	�




��

�� �'6�� [i&j* 5* F + � Q%6l F u � D�E S g& Ae�& u ,{� ,� ,� ,� ,�} = S ��! �"# 	�

  �$%6�� �!78 u 9�!� 	�


�Ae�6�� m7� ;���8 nMMo 4S�� 	�


S

S

 

�W d# S 5* u Ae�& p��� K�\�� FMN�� .OPB� 	�

:A����� [��\6�� 5* nq.! 5& 2MX bH rJ8 9sH

S

W

��
%
�
�
�

�  �  �  �

    

  �W × S ⊇ u 	�

  �u ∍ T� ,�U 	�

  �u ∍ T� ,�U 	�


 �{T� ,<U ,T� ,�U ,T� ,�U ,T� ,�U} = u 	�

  �{ H�� = F ,W ∍ F ,S ∍ H ,TF ,HU} = u 	��


  �{G = F − H� ,W ∍ F ,S ∍ H ,TF ,HU} = u 	�

  � ntu�� W × S $%& �'& ≥ u $%& �'& 	�
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 �{� ,� ,� ,� ,� ,� ,G} = W ,{� ,� ,� ,� ,�} = S ��! �"# :������� !"#��� 	�

  :Q) [e�6�� A�v8 5& Aiw�N�� Ae�6�� �`]

  	�


S

W

�
�
�
�
�
�
�

� �  �  �  �  
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�
�

G
�
�
�
�
�
�

SW     	�


{T� ,�U ,T� ,�U ,T� ,�U ,TG ,�U} = u 	�


{� − H� = F ,W ∍ F ,S ∍ H :TF ,HU} = u 	�
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 &'��(�� )��*�� &+�,-
,A�6�\M�� ��'&@� A&(BC " D�E ,{� 5* �x/H ���] �'& H ," ∍ H :H} = S ��! �"# 	�


�AI�IJ�� ��'&@� A&(BC W D�E ,{� ≥ F > �− ,W ∍ F :F} = K
 �$%6�� �!78 K, S 5* ;�! 9�!� 	�


�$%6�� �!78 S × K ,K × S 5* ;�! 9�!� 	�


�QBRS FMNB8 K × K .OP* 	�
   �K�8 FMNB8 S × S .OP* 	�

KK  

S

S

�{F �� = H ,W ∍ F ,S ∍ H :TF ,HU}= u ,{�G ,< ,� ,� ,�} = W ,{� ,� ,�} = S ��! �"# 	�

  �$%6�� �!78 u 9�!� 	�


S

W

   �K�8 FMNB8 u .OP* 	�


�
�
�
<

�G

WS

�

�

�

 �yz�B�� AiJ��Z $%6�� �!78 p��� QBR_�� FMN�� { A%O�\�� �u Ae�6�� 9�!� 	�


?�u = u .) 	�
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التطبيق
Mapping

َّبْ وطبِّقْ تدر

�{F = � + H ,W ∍ F ,S ∍ H ,TF ,HU} = u ,{� ,� ,� ,� ,� ,G} = W ,{� ,� ,� ,� ,G} = S ��! �"#  �����  	�

  �$%6�� �!78 u 9�!� 	�


  ?S $%& 5* 3%& O.! F\l�� W 5* 3%& 4-8 	�


  ? nv�\Ml u Ae�6�� .P� .) 	�


?|�\Ml .PB� A����� [MMN�� 5* �H 	�
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 :.B!H� W  S :� |�\Ml 5& �6� p��� QBR_�� FMN�� 	�
G
�
�
>

G
�
�
�
�

SW

  = T�U� 	�
   =  TGU� 	 � 

  = T>U� 	 � 
   = T�U� 	�


 = T�U� 	��


,W d# S 5* Ae�& u ,{� ,� ,� ,� ,G ,�−} = W ,{� ,� ,� ,�} = S ��! �"# 	�

�{� − H = F ,W ∍ F ,S ∍ H ,TF ,HU} = u D�E

  �$%6�� �!78 Ae�6�� 9�!� 	�

S W

 �QBRS FMNB8 Ae�6�� .OP* 	�

� O�] ? nv�\Ml .OP� Ae�6�� m7) .) 	�


 ,TFSZ@� ���� ,�%\�U ,T��w�� ,��(!U} = u A����� Ae�6�� .OP* 	�

5* ,{T8Z�ZH ,_��]U ,T�S� ,�8���U ,T��w�� ,A��(6_��U

d# {�8��� ,�%\� ,�J�� ,A��(6_�� ,_��] ,��(!} = S
 FMNB8 {8Z�ZH ,�v��]H ,�S� ,FSZ@� ���� ,��w��} = W

?�"� ? nv�\Ml .OP� Ae�6�� m7) .) �QBRS

,{� ,� ,� ,G} = S D�E ,K /0 S 5*  nv�\Ml .P� f Q��� Ae�6�� :������� !"#��� 	�

 :Q) AI�IJ�� ��'&@� A&(BC Q) W D�EZ ,{�G > F ≥ G ,W ∍ F :F} = K

{�H =F , K ∍ F ,S ∍ H :TF ,HU} =�� 	�

{�−H =F , K ∍ F ,S ∍ H :TF ,HU} =�� 	�


{H� =F , K ∍ F ,S ∍ H :TF ,HU} =�� 	�

{F = H ,K ∍ F ,S ∍ H :TF ,HU} = �� 	�


S W
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أنواع التطبيق (الدالة)
Kinds of Mapping (Function)

َّبْ وطبِّقْ تدر

 ,� − �� = T�U� ,{� ,� ,� ,� ,�} = W ,{� ,�} = S D�E ,W  S :� ��! �"#  �����  	�

:|�\Ml

 ?���� () * 	�


 ?.8v�� ���� () * 	�


 �T�U� ,T�U� 'sZH 	�


  ?�'�� () * 	�


� √�  = T�U� D�E ,W  S :� ,{� ,� ,� ,� ,� ,G} = W ,{�� ,> ,� ,� ,G} = S ��! �"# 	�U
 �� |�\M��� �'* 'sZH 	�


 �9\_�� �!" �* n�*� � �! �"# * O�8 	�


 �9\_�� �!" �* n%�\�* � �! �"# * O�8 	�


�{TH ,})U ,TH ,}sU ,T}s ,FU ,TF ,HU} = � D�E S  S :� ,{}) ,}s ,F ,H} = S ��! �"# 	�

S S  �QBRS FMNB8 � .OP* 	�


  �� |�\M��� �'* 9�!� 	�

� T.8vl ,5�\�* ,.*�U � |�\M��� �(� O�8 	�




��

���= T�U� D�E W  S :� ,{� ,� ,G} = W ,{� ,� ,G ,�− ,�−} = S ��! �"# 	�

 �� |�\M��� �'* 'sZH 	�


S W

 � T.8vl ,5�\�* ,.*�U � |�\M��� �(� O�8 	�


,W  S :� p��� |�\M��� .) ,{� ,� ,�} = W ,{� ,� ,G} = S ��! �"# 	�

S W  ? n�8vl ,� + ��= T�U� D�E

?AI�I/ A����� [��\6�� 5* �H 	�

 � + �� = T�U� ,A�w-�� ��'&@� A&(BC � ,AI�IJ�� ��'&@� A&(BC W D�E ,�  W :� |�\M��� 	�


  �n%�\�* ���Z .*� |�\Ml ()
 ��� = T��U� �`] ,� = T�U� ,�  W :� �! �"# 	�


 �5�\�* |�\Ml |�| = T�U� ,�  W :� |�\M��� 	�

 �� () �� = T�U� ,�  W :� |�\M��� �'* 	�


 �T�−U� = T�U� �`] ,�� + |�| = T�U� �! �"# 	��


  :() �� � S g& ��6�� .8v��� |�\Ml ��`] {� ,� ,�} = S ��! �"# :������� !"#��� 	$

{T� ,�U ,T� ,�U ,T� ,�U} 	�


{T� ,�U ,T� ,�U ,T� ,�U} 	�

{T� ,�U ,T� ,�U ,T� ,�U} 	�

{T� ,�U ,T� ,�U ,T� ,�U} 	�
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������� ���
�−� الدلة الخطية (التطبيق الخطي)

Linear Functions
َّبْ وطبِّقْ تدر

:� + � = � A�M�� A��'�� ��M&H �"#  �����  T�U
 ?.v�_�� �x��� * 	�
   ?�8��� �x��� * 	�


 �� = � ,G = � ,�− = � :'%& � 4�e 'sZH 	�

:2�� 34 354� &6M8� 2����� 9+� ;< �-  =

� − �� = � 	�
  �G + �− = � 	�
  � − �� = � 	�

>?>?>?
�−

�
�
�

�−
�−
G

�
�

1

�−
G
�
�

�
:&6����� &6M8� 2���� @- 34 �A6B�6� C'��

	�
< + �− = �	�
� − �� = �

	$
� = �	%
� − � = �
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 Aiw-l p�# �w\� ,���M�� �%�H A�il) [�-* ���s# A/�] ���M�� [!� �68 b'vl :DEF�(G�	1

�Av�e'w� �%�� �� + �%�� � [!��� �'E# { ���M�� �%�H y�uM�� { 1l�� b�'N�S�

�y'�� Aiw�o [�-* � ���s# Aiw-l 4�e �Z's .B!HZ y'&e 9�!� 	�


|ue'�� �'&������
�%�'�8 Aiw-���

 ?A��� .P� Ae�6�� m7) .) 	�

 ?A�-�� { A�jv%�� |ue'�� �'& g& A����� Aiw-��� 1e(�l .) 	�


 Aiw-l ��! ,�-w�� �7�� ,'�wc� g& ��z��� �(� ��\� A8(\�� [��&�� y'��s { n��&# �%) [�� 	��

:�MS .-� �%�� � R��# �j� ���� � ��&��

�T�U ��&�� �MSH �'&Z ,A8(\�� [��&�� y'��s { T�U ��&�� Aiw-l �8 F8�l A��6* 9�!� 	�

 

 �4�v�� m7) �8 F8�� ;���8 ntS� 4S�� 	�


 ?m�(MS �'& { A��� ��&�� Aiw-l .) 	�


 :Q)� = � AB�e �(-�� � − ���� = � A��'w� � AB�e  :������� !"#��� 	��

��

�  	�
  � 	�
  � 	�
  �− 	�
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  : ������� 	
�����   : ������ 	
������� ���
�−� الدالة التربيعية

Quadratic Function
َّبْ وطبِّقْ تدر

?������	 
� ��M ����� ������� ���� ��� ���
 ?������	 ����� ���
 ?��M ����� ���� ��� �� �� ��  !����  
"#$

S

W

%

%%− &−�−�−#−
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#

#
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%%−&−�−�−#−
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%%−&−�− �−#−
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# S
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:'() �����*�� +�,-���� �.-/0 1 2345� �6
�
 ���74�� �6
� 89
 ,�� �� <�
= �.-/0 ') ������� ����
"&$� + �� = �  ,  � − �� = �  ,  �� = ���� = �  ,  ��� = �  ,  �� = � "%$

">$���− = � ,��� = �"@$� + ��� − �� = � ,��� − �� = � ,�� = �
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 3Q� �> = ? &����� [\#\G >�Q+B� �� &���0 ]6�MI �+� &��� 3Q� N�6��� C',�� X^I _��� )���+�� `-� a�4�
:;< �O

	%
	1
	��


 

S

W

�−

�−

�
�
�

���

�

�
�

�−�−
�−
�−
�−

�−�−�− �

 

S

W

�− �−

�−

�−

�−

�−
�−

�−�−

�−

�

�� �

�

�
�

�

 

S

W

�−

�−
�−
�−
�−�−�−�−�−�−

�

�

�

� �

�
�

�
�

�

	��
	��
	��


 

S

W

�−

�

�−�−�−�−�−

�

�−

�

�−

�

�−

�
� � � � �

�− 
S

W

�− �−�−�−
�−�−

�−�−�−

�

�

�

� �

�
�

�
�

�

 

S

W

�−�−�−
�−

�−

�−

�−

�−

�−

�−

�

�

�

� �

�
�

�
�

�

  [�'EZ � A�SH� AE�~# 	�
  �B��� d# �l'EZ A�v]H AE�~# 	�
  g&@� d# y'EZ � A�SH� AE�~# 	�

.iS@� d#   g&@� d# [�'EZ � A�SH� AE�~#Z  

[%�_�� �(� { �-6�� 	�
  �_��� d# �l'EZ A�v]H AE�~# 	��
   AE�~#Z [%�_�� �(� { �-6�� 	�

.iS@� d# [�'EZ � A�SH� AE�~#Z  g&@� d# �l'EZ A�SH�

Q) �8�* AE_* .P� Q��� A��'�� y'&e ,A�6�8�l A��'8 ,�8�* AE_* As7B� 5-B� :������� !"#��� 	��

 

������� = � 	�
  �� = � 	�

��� = � 	�
   �� = � 	�
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مراجعة الوحدة السادسة (ب) 

{�G ≥ F ," ∍ F :F} = K ,{� ≥ H ≥ �− ,W ∍ H :H} = S D�E ,K  S :� �! �"# 	�

�� + �� = T�U � ,TA�6�\M�� ��'&@� A&(BC " ,AI�IJ�� ��'&@� A&(BC WU

  ��'�� 'sZH 	�


 �9\_�� �!" �* T.8vl ,5�\�* ,.*�U |�\M��� �(� O�8 	�


,{� ,� ,� ,G} =�S D�E ,�K  �S :� |�\M��� QBRS FMNB8 .OP* 	�U
�.8vl |�\Ml ��H O�8 � + �� = T�U� D�E ,{�G ,� ,� ,�} =�K

TAI�IJ�� ��'&@� A&(BC WU ,W .8v�� ����Z �{� ,G ,�−} ���� �(-� *'%& A��� .! �'* 'sZH 	�

  � + � = T�U� 	�
   �� = T�U� 	�


 ��� = T�U� 	�
   � = T�U� 	�


 ?�� ,> ,� )�(/ Q��� ��'&@� t] ,�� = T�U� ,A�6�\M�� ��'&@� A&(BC " D�E "  " :� �! �"# 	�


:A����� ��Z'�� 5* ;�! ;���8 .OP* 	�

��− = T�U� 	�
  � − �� = T�U� 	�


 W

S

  
W

S

١
K �S



��

مراجعة الوحدة السادسة

 ,{� ,}s ,F ,H} = W ,{� ,� ,�} = S ��! �"# 	�

�K�8 FMNB8 RwOP*Z W × S $%& 9�!� 	�


�QBRS FMNB8 RwOP*Z S d# W 5* Ae�& 9�!� 4� ,S × W $%& 9�!� 	�


 A&(BC W D�E ,{� ≥ F� ≥ �− ,W ∍ F :F} = K ,{� ≥ H > �− ,W ∍ H :H} = S ��! �"# 	�

bS × K, K × S , K , S $%& �'& 'sZH �AI�IJ�� ��'&@�

?�"� ? nv�\Ml .OP� ,{� ,� ,G} = W d# {� ,� ,�} =S 5* 1J� Ae�& .) 	�


�S g&  nv�\Ml .P� A����� [e�6�� �H  �\] {� ,� ,� ,�} = S ��! �"# 	�

 {T� ,�U ,T� ,�U ,T� ,�U ,T� ,�U} = �u 	�


 {T� ,�U ,T� ,�U ,T� ,�U ,T� ,�U} = �u 	�

 {T� ,�U ,T� ,�U ,T� ,�U ,T� ,�U} = �u 	�

 {T� ,�U ,T� ,�U ,T� ,�U ,T� ,�U} = �u 	�


�¡�8s# O�] ? n�8vl p��� |�\M��� .OPB� .) 	�

��� �� = T�U� ,{�� ,�< ,< ,�} = W ,{< ,� ,� ,�} = S D�E ,W  S :�

�
�

� � �

�
�

S

W



�$

:�� � .-� � = � AB�e �(-�� A����� ��Z'w� � 4�e 'sZH 	�

  �� + ��� = � 	�
     �� + �� = � 	�


   �� - � �� = � 	�


:A����� ��Z'�� 5* ;�! ;���8 .OP* 	$

�� ∍ � ,� − �� = � 	�
  �� ∍ � ,� + ��− = � 	�


W

S

 
W

S

 

�� ∍ � ,� + �T� − �U− = � 	�
  �� ∍ � ,� + �� = � 	�
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S

 
W

S

 


