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�mא�� ،f��2� �א�;-� ,?�� 	��E1� f�� ����*א ��
�� �א�;� �، f�3��� �א���� TC2�� ،f�>� '� �,N7-9� z5�/�
����5��f,3א�;� �،�"�������א8 ���2�?���،vX��2���;�� ®��"��� ®�����,*Sא�����א�(=�wFF�W�F�|���

2��Ek�hא�2�¢�F"%3�h؟�EE��;�W���)���6�2�?X��?E*��5E��I��<�d-0����=���*�،(=�w89������א
���%L*؟�f��2�vp�E��3�*�f��>�'��,N7-9�4*א������?����	cḑ���Ë($0�B?��*�63*/L�*���א�����&w�
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X + 0 = X X.0 = 0                             

X + X  = 1 X. X  = 0 
X + X = X X.X = X 
X + 1 = 1 X.1 = X 

X  = X                
X+Y=Y+X X.Y=Y.X 
X+(Y+Z)=(X+Y)+Z X.(Y.Z)=(X.Y).Z 
X.(Y+Z)=X.Y+X.Z �x+y.z=(x+y)(x+z) 
X+XY=X X.(X+Y)=X 
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�א�-@ 	�b�L*Fassociatitive� E� �א�1?א� 	�b�L*Fcommutative�E

��א�-�b�L*���Finverse�EI53�E*�<9�5	�א�=�b�L*Fidentity element�E	�א��=��Oא��9?� �
Fdistribution�KE� �
  

-3-1��1������%� �@Z�HHuntington  
4?EK V. Huntington�E.�z�13x��Y��.�5O��63���5א���nV9^�א��-��!��	�O%��h�2�	����،

�	25
i0,1{א{Z��B ��
����(-�p�=Q�(-��
2�<���OR, AND	� gא�!��Y�%א��_�*�W«� �

	��א�������1-3-1-�� CLOSURE)E�� �

��_$�� X,Y Є B ��I5$�������  X+Y Є B*���  X.Y Є B��b�=2�<�
V�	�p�b��B.� �
  



 
 

 ���

�א�	���א�����

 -2-3-1���(IDENTITY ELEMENT)א���������
	��א���� �
�_$��X, Y Є B��I5$������X+0=X������*X.1=X�	�p�b�����  

���I��B�0	��
                                               ��5��ORא��=��Oא��9?���
*�I15א���	��
��ANDא��=��Oא��9?��� �
  


	��א���א���3-3-1-����FCOMMUTATIVEE � �
���_$��X, Y Є B���I5$-���X+Y=Y+X*�������X.Y=Y.X	�p�b�.� �


	��א������4-3-1-��� FDISTRIBUTIVEE 
�_$��x,y,z Є B������ �

�� J��������	
��AND�� ��OR!���"�W� J�� �
x.(y+z)=x.y+x.z�� �

�vE���*?Vא���L�_��F���	�����_$R*F1� J2WE� J�� �
�vE���*?�F1�� J�2�E�<9�5 �	�b�L�xY59AND�h�2��OR� �

X      y       z� Y+z x.(y+z) x.y x.z x.y+x.z 
0       0     0 0 0 0 0 0 
0       0     1 1 0 0 0 0 
0       1     0 1 0 0 0 0 
0       1     1 1 0 0 0 0 
1        0     0 0 0 0 0 0 
1        0     1 1 1 0 1 1 
1        1     0 1 1 1� 0 1 
1        1     1 1 1 1 1 1 

X+(y.z)=(x+y).(x+z)� �
��������	
���#�$OR�� ��AND!��"��� �

� �
��*?Vא���L�_��F���	�����_$R*F1� J3WE«� �

�vE���*?�F1� J3�E�<9�5 �	�b�L�xY59OR ���  AND� �
X   y  z y.z X+(y.z)� X+y X+z (x+y).(x+z) 
0   0  0� 0 0 0 0� 0 
0   0  1 0 0 0 1 0 
0   1  0 0 0 1 0 0 
0   1  1 1 1 1 1 1 
1  0   0 0 1 1 1 1 



� �

	
����א������א��� א� א���א����

 ��	

1  0   1 0 1 1 1 1 
1   1  0 0 1 1 1 1 
1 1   1 1 1 1 1 1 

  

-5-3-1����� �%&��X Є B���'�())�*��� ��+����Є B�X� �
I��B�W�«� �

��� J�	��
2�OR � �
X+ X  = 1 

6 Sא�	�����_$R*W� �
0+ 0 = 0+1 = 1���������� 
1+1= 1+0 = 1 

�+� J�	��
2�AND�� �
X. X = 0� 

6 gא�	�����_$R*W� J� �
0. 0 = 0.1 = 0����������� 
1. 1= 1.0 = 0���� 

�1� J4� J,�-��	��.א�����2��3א�01/�א��(+,��א� �	�4!�� �
�B>�«�-2&א��«�Vא����5��63*א�nVא�(��!�E�*�%א������	�����_$RFAlgebra�Ordinary�E

	� gא�H�;=א���
7 �lא�*W�«z5�x� �
1� J�	��
2�<9�5 �I53�E�OR��h�2��AND�����X+(y.z)=(x+y).(x+z)�nV5&�'�א�;��I5$9�

B>��-2&א�nV�¤5'�א���f=$��63���5א��.�� �
2�–R�&������Y����*��3א���q����Fא�nVא����5���3�63א-�{�'�	
��-��א��z�d*א�;"
2�?�5 �&�F�/�

B>��-2&א�nV5�5<�'�א���·�o$2�63���5א���nVא.�� �
3�� J?�5 ��I�-�b�{1=�אX+�X� � {=0XX.� &*� �;� �א����5�63 nVא� '� ��� ?�5  ��I�

-�b�{א�B>��-2&א�nVא�'�I.� �
4�–�T��9��63���5א���nV2א���b�=2� 	�X-=�� 	25
��h���T��9א�nVא&}1,0{� �
=����B>��-2

	�X-=���a�	25
��h�2.� �
  

5-1�QGMא��[�%�� �
X ������?9?U*�	�dLא��*�	�d{א�	א�8�<&!�א����5��3��G�Ppא���>��k�jk�MNא���T?X9����������

�	�;��d-א��!��Y�9א�������'����
2��Xא�?c-0��5א�� �
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�א�	���א�����

¾aszjïãbrÛa@@ @
����Eא�-�y�d��y�d �"���א�8�<&!�א����5��3	�&�?��_������¤�2א�-���9^�א&0��0	� �

2� J1� J=@"�"2�\���-N�� �
� 5���F2� J1WE#� �א�:�+ ?��Fproduct term� E�+�:א�� *�� �*א�? �`-�� _2� .���2� 5�


	אd=8;���6?.��-`�א!�*�#
���I5$ ��FComplementKE/��א8-`�א!�2��5b�h.�א8- �
�5���F2� J2WE#�<
Vא�?��Fsum term� E�!א�`-�� � 	25
���2�5��.�2_��-`��*א�?��*�

�	

���I5$ ��#�*FComplementKE/��א8-`�א!�2��5b�h.�א8- �
�5���F2� J3WE#�+�:?*<�א����5
��	`�b�Fsum of product expression�E.���2�5��

�>*?Gא�_��>?���	�Y12_2_�א�	א�=�¥��
���Y��X=��K+�א8-`�א!� �
�5����F2� J4WE��5
iא�+�Y�	`�b� «Fproduct of sum expression� E�_2�.���2�5�

���>���:X��א������;d=��	�*�:��>*?��.?2��5
�K� �
�5���F2� J5WE� «FDerivation of product of sum expression� E���=��_2�.���2�5�

��B5-N-�>*?N����*?Vא��Lא>�'�'�Yk�>5
2���=�*�!���c8א*�!�L?8א�v�E�h�2�B5-���*?
�<q�_��	¥�=א��>*?N���+�Y�5��+5�d8א�-����א�I5$9*�	


	�*��aא8-
2��hא8-`�א!���O`	�א8-

��d0Sא�_��>*?GאFRows�E�  Kא�b��X��}�I5$9�l%�א

� ^9�� F2� J6WE«�3���5א��� ��א�8�<�	 	FBoolean Equation� E� ��Fnא! E�6�� �א8-`�א! _�
�h�2�B5-U�	�>���Fn�E�	�p�=)א��!�L?8א�_�FBinary inputs�E�?��6*אp�=Q�¡�}*� �

FSingle binary output�E�¢�=��I��M��F�   �E�	=$
�%	�_�א�8�<&!�א����5��3	�א8-c8א� �
«��F�n�E!א8-`�א�_��K5א���	�>��
�
�Ik�hא�-
(���א�����4"9�B/*א��	�3���ANF�� �
FAlgebric Normal Form�E6 g���5�W«� �

F (X1, X2… Xn) = a0 ⊕ ∑ aixi ⊕..... ⊕ ∑aijxixj ⊕....⊕ a1..n x1x2…Xn      

F2� J1E………K�I��M������GF(2)�Є� a0,ai,-------, a1..n j� �
� 5���F2� J7WE� �א����5��3	 �א�8�<�	 «FBoolean Equation� E�� h�2� 	�>���� 6���$

F(X)=G(X)� �I��M���X=(x1, x2, …, xn)	�3���5א8-`�א!�א���_��f@-��5��� K� �I���F*�G�6*א
�	d;3�6��	�>��8א�F���Fא8-`�א!�*���  �h�*X ���א!�2

Є B�P;U�M���F(X*)=G(X*)KB    W�
63���5���`-� [7]� �
�5���F2� J8WE	�>����«DNF   F��Disjunctive Normal Form�E5��	�>����6��h�2�	�3���

��$�F(X)= 0�I��M���F�6��DNFP;U*�	� gא�H*�7א��W«z� 4،7�x� �
1� J����������	
������א����א���������������FAND�E��א���K� �
2� J������������#�א"����!�� $
�FORKEא�������א�%� �
3� Jא���	�א�����'������&���א"��א�(	 )�*+K� �
4� J���"א�����,-
���3'�01$2
	���'/	א.����	����������	
�0����K� �

n22



� �

	
����א������א��� א� א���א����

 ���

�5���F2 - 9WE#�h2?9�63���5א�-����א���CNFF�Condition Normal FormE��;;U� ��kא
	� gא�H*�7א�W�«z6x� �

١� J�	��
� �K)�א8-`�א!�FOR�E'�����?��_��?*<�א�>��8	� 2�?�5 �
٢� J�	��
2�6���X��q�>*?Gא���� �lא��	��
��FANDKEא�� �
٣� J��5Xr��
�f'�אG?�א�5א�?��
�Kא8-`���*��- �
٤� JJ�L��	�3���5��!���
2�?�5 �&*�>*?Gא�(���O% �u5אE��?�5 �K� �

  

���6*F2-1WE63���59=��א�-����א��?��I���5��F ’�I��M��F= XYZ + XYZ + XYZ� �
�G= (X+Y+Z) (X+Y+Z) (X+Y+Z)��G��I��M*א�-����א����5��63 �

�h2?9��
X9�DNF�*�� CNFK� �
�F ��h2?9�DNF�^9�� �H*���<�q�P;��f3S�F9-2KEא�-����א��W  63���5%#########א7 �

��ZG �h2?9�CNF�^9�� �H*���<�q�P;��f3S�F10-2KE��א�-����א����5�63 �
� �
���6*F2-2WE!א�`-��	Q�Q��=9?��I���5��Z,Y,X�	�p�=Q�!�L?
��� �


>��&��F(product term?*,���/��א�;���vQ�v?��?�א�:�+�V?�א�)sum term(�K� �
�N«««««««««א�W� �

Inputs 
X          y          z 

Product term 
(min term))�

sum term 
(max term)) 

0          0           0 zyx� �

X+y+z 

0          0           1� zyx zyx ++ 

0          1           0 zyx� �

zyx ++ 

0          1           1 yzx zyx ++ 

1          0           0 zyx zyx ++ 

1          0           1 zyx� �

zyx ++ 

1          1           0 zxy� �

zyx ++ 

1          1           1 xyz zyx ++ 
�?Ð��*?Vא���L�_�I��maxterm��6�����	

-minterm� �



 
 

 ���

�א�	���א�����

  

��6*F4-2WE+*�:א��<q��b���>�
��א�-�Pא�8�<�	�א���3���5	�����L�_א2- �
�	��
2�_���95N-��FXOR�E	��
2�jאFOR�E	� gא�	א����5��3	א�8�<��'W� �

X2X3�X1�X3 ⊕�X2�⊕�X3��⊕�X2{�X2,X3) =�F3(X1 
��Wא%7 �

X2 X3�X1 X3��⊕�X2 X3��X2 X 1X 2X 3� X2,X3)=�F3(X1�

0     0     0 0 0 0 0 
0      0     1 1 0 0 1 
0     1     0 1 0 0 1 
0      1     1 0 1 0 1 
1      0     0 0 0 0 0 
1     0     1 1 0 0 1 
1    1     0 1 0 0 1 
1    1     1 0 1 1 0 

  

��ON=��_����Lא2-
�<���q��b>�א�:�*+� 	�>��
���J�L�� .�5b�¡�-=-0א�_$R�F�/�
�26 gא�h�W����� �

F3(X1,X2,X3)= X1X2X3 + X1X2X3 + X1X2X3 + X1X2X3 + X1X2X3 
� �

               

2-2� J�	��	��.�8�4א��א�9�:	;.�א=>�>�� �
���L� _�� �א����5��3	 	�>��
��� �$�� �א�"� >��k� 5�� �א�-�"�� !���
2� _�� u�0Sא� T?א�� Ik

��*� 
_�א�8�<�	Y�!א8-`�א� ��0��0�!�א�nVא����5���63���5b5א�j���	�אL-�א��2?< c-0���F?א4
	d"���K�!�Xr�F�/��	�>��8א�_
Y�!2=?����9<א<�2?<�א8-`�א�	�5�b��)א��x�O �	��
���I/��א��

�j��5אb5א�-�"����>�א��!���
2�/�%= �	2�0�.>�9��h�2�?2�" �����0�*�Ppא���>��k�jא�	��Gא

��<�	�א����5��3	�*����[4,7]._��/��א��dאPpא�"���$��� �

1-2-2� J���01א��?� ��Algebratic Methodא�@
��Xp-5א�2�5?�4א��	9;�dא����5�63،�*�$_��_�5�2+��/��א��nV5א3)�אE��X��4?c-" �	;9���6�*

	d"���	`�b��:2�5L�hא����	�-��Q	� ��b5א�jא�W� �
���6*F2� J5E�W	9nVא�	9;�dא�����?c-"��	�3���5א���	א�8�<���"���W� �

F(X1,X2,X3)= X1X2+ X1X3+ X2X3� �
��Wא%7 �



� �


�א��������� א���א���א�������א�

 ���

F(X1,X2,X3)= X1X2+ x X1X3+ X2X3 

=X1X2+ x 1X3+ X2X3(X1+ x 1) (X1+ x 1=1) ��  

=X1X2+ x 1X3+X1X2X3+ x 1X2X3    

=(X1X2+ x 1X2X3)+( x 1X3+ x 1X2X3) 
=X1X2 (1+ X3)+ X1X3(1+ X2)  

=X1X2+ x 1X3 (1+ X3 =1), (1+ X2=1)���������������� 
� �

 -2-2-2 ��	@	@Aא����?�����������Method�The mapא�@ �
�l*א��	9n��!�9��3�jk���P��9;	����=	�א0-=�<א*�!�dd}�v0���	;9�d5א!��/��א�dL�ec�- 

	�5X"��	�3���5א���	א�8�<����"� ��X��5#�v-9�K��Xא�?c-0א�	�5�b�5��	;9�dא���/��µ*�"��_��)�S�
 ;9Karnuph	��v��*��T53������d}��9;	��_�א��dא�Ppא�-�d�dc	���6��[3,9]� �_�0-	��-`�א!

Map��� �
 -3-2-2��3��B�C�:@D��?�>Method�Karnuph Map ��� �

�( 5d¦�	;9�dא���/��ec�- � �
����d}�<=b_�א���8�!�*(�������?��_��?*<�א�8�<�	�א����5��3	�א���dL	�<א��Lא���8�!�–��

�<Y5�F1�E��L?*<�א���8�!��?�<א�?��_�������95U*��5�/8א�?G��4א�E�Sא�_��f�א�>��8	����9;��
	�p�=)א�K�� �

�+–?9?��?��h�2��5ON���Iא?N-9�_9�*�@-��(�����B���K� �



 
 

 ���

�א�	���א�����

�F٢א���$7 J٢�E!א�`-��	�����Q�Q*�_9�`-8�T53������d}�xY59K	�*א �
� �1 0 

0� yx� yx 

1 yx� xy 
� �10 11 01 00� �

0 zyx� zyx yzx zyx 

1 zyx zyx zyx zxy 
� �10 11 01 00 

00 wxyz zyxw yzxw zyxw 

01 zyxw zyxw xyzw xyzw 

11 zywx zywx wxyz zwxy 

10 zyxw zyxw yzxw zyxw 
� �

���)�F2� J6WE� J	�3���5א���	א�8�<���"�� T53������d}���?c-"�K� �
F(X,Y,Z)= yzx  + zyx + xyz + zxy  

�����Wא� �

F�/�� ��-`�א! 	Q�Q� h�2� B5-U� ��2�� �א����5��3	 �א�8�<�	 I�� �#�� �א���8�!(8=23)��59? _���K
�dc8���f�)D�	�>��8א�>*?��_��?�����،>*?��	�����h�*3:>��?��אG?�א��B5-U ��5�/8א�>��8	�2

«�F1� E��)
� 	�p�=)א�� 4�E�Sא� _�� f���;9� ��� � 	���Sא� >*?Gא� _�� ?�� ��� �5�*� �א���8�!، �Lא>
?Gא(xyz)�>?א���f���;9�F011�E	�p�=)�4א��E�Sא�_�.�� �
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4-2-2� J����	
��א������א� �


��<&!�א���3���5	��6�*��;9	�R$_�אc-0?א�2�BS��X?<��_�א8-`�א!�*&����Xא�?c-0%9:��א�
���_��X?��;��3	��>�א�9�d;	�א�"��;	��d-9��8�	���*�_����E�vא�9�d;	�א�-�d�dc	�Fא!�א8-`�א!�א�;

�6$05�����_95��	;9���6��	��*?Vא�Ppא�dא�Quine-Mecluskey [9]� �
 5-2-2�6$05�$9���_95��	;9��Quine- Mecluskey Method���� �

�א�;9�d	���P��d �6א���E	���Iא�%$�. �/��	�0�0Sא�xy+xy=x� ��v-9�I��j�5.��-$��.�אO�
>*?Gא��/��_���`bSא�-����א����-Lא�F���?��*�	��*S��5א�Gא�	25
��h�2��5OGא.� �

1-5-2-2W� J�	��*Sא�>*?G��5-��6$05?�א���5Lא����	��95_���� �
��
(–א-��	�>��
�
���2�n2_�����?��_�אG?*<�א�?�3���E����p�=Q���)�f��.�� �

�+–�9?2�O �6p�=)א����)
�"��2?<�א�5א�?א!�א5�58<.�'�א�-" ��"��>*?Gא�^�=O �.� �
�¡–�	25
�����(���L�<Y5��!?א�2?<�א�5א�'�	X��7-8א�>*?G_�א��	25
������O�� �
�>–���Ð�i=0	3��;8א��"���.�*2?<�א�5א�?א!��?א9	� " �

� «�–�lא��>*?Gא����I��E���X�"�" Fi�E�X�"�" �lא��>*?Gא����<�Fi+1�E�¡*��B��I�א���k
?��5-������E�>*?Gא�_�،�<Y*�<��6p�=)א����)
���2	��Y>�אG?�אV?9?�א58�c-0���??א�4א�- �

���F�����E_9?N-89_�א?G�4א���.�� �
�*–�>��Fi�Eא��?;#F1�E�.5d{א�P��d ����*F«��E�.>�9�*Fi�Eא��?;#F1�EX-= �I��jא�<�q�	3��;��6

>*?GאK�� �

	�א��d ���$3*�.?9?V;�!�א}5dא!�–��p�;א��/L�3�>{�«�{�*K�� �
�z–�	
p�E�B����$7 �_$R&���?=2�	��
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−−
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−
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−
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�]� [F�f«�����9*�wt(F)K�2א�8�<�	� �
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F(X1,X2,X3)=X2⊕  X1.X2.X3 
F(X1,X2,X3,X4)=X2 ⊕  X3 ⊕   X1.X2.X3.X4  
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AX=C 
�I��M�� �A��>�����	5%O��6��nxn  � � � � ���b�=2*aij�	5%O���X��2�P�d9*��� א�8���!��

Coefficients MatrixEE� ����X *� ����iא� >5
2� h2?�� �C � >5
2� h2?9� �?
-� � �א�(5א��
h�2� �א�"%��6א}5א����	 M��א8( ��א! 	5%O8א� jk� &5b*� ��%b�� jk� ����iא� !������ �95U�
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Editorial 
Ahlulbait Journal has arrived at its third station with a 

number of valuable papers dealing with various aspects of 
man who is   considered the objective of education plans . 

Man , since childhood , has been embraced and 
adopted by the Arab heritage and its educational 
programme in verse and prose . 

Since the age of puberty, man's suffering starts . 
Consequently , there should have been some insurance 
for his rights in case they are violated . When receiving 
administrative tasks , self- satisfaction should have been 
achieved as a criterion for a successful administrator . In 
the field of journalism , professional manners should be 
considered .In all these stations , the Glorious Quran has a 
word which we can trace through its holy verses .Quran is 
a book for all human beings with the sublime end of 
building man's personality for the purpose of controlling 
his behavior to become civilized humsn behavior . We will 
pass by all these stations and others in our tour in the 
present issue of  Ahlulbait Journal , the oasis where 
scholars find their original field and undepleting source. 
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