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A B C D

a1 b1 c1 d1

a2 b1 c2 d2
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A → D, AB → C, AC → B, BD → A, AD → BC, CD → AB
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{X → Y, Z → W} |= XZ → Y W¢  
{X → Y, Y → Z} |= X → Y Z£  Yu�w

W ⊂ Y
�)z�v�| � {X → Y, W → Z} |= X → Z
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F = {AB → C, B → D, CD → E, CE → GH, G → A} � ��{�� � {��`¥'z�{ � { �
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F = {ABC → DE, AEG → BC, AC → EG}¢  
F = {AB → CE, AC → DG, G → A, E → B}£  
F = {A → B, B → C, DE → A}�  
F = {AC → B, CD → E, EG → AD, B → CG}
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F = {D → G, C → A, CD → E, A → B} � �i{�� � {��`¥
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¡  �� |�v � �4{�| � �
{ �
� �~v�� � v � wyx}w�v�� � �4� �K� {~|�x}{ � {��f{~� £���� ��� w � | �~� {~|���{<z�{ �r�
��� {�� � �4�
��{ �  ¢  �� |�v � �4{�| � �
{ �
� �~v�� � v � wyx}w�v�� � �4� �K� {~|�x}{ � {��f{~��	S¬ ���  

q JrT�D
h,PRhsT��

��� v � x}{�|@z�{ � z �
�Y� {~x�w x9�'v��`¥
|�{ � { x �
� z�{ �@� v �}� wy¥
z�{ ��� z�� |}{~z��)x}w�v�� r
��w�� � { ��� v �'�9� v � | ��� {`z�{ �@�
�~� {~���

� �4�
�~{ ��� �)�4zy{ � | � � � zyx}w � zy{ � A →→ B
{~x

CD →→ BE � v4w�{���x � �3x�w ��� �4wyx}{ �  

A B C D E

a b c d e

a b′ c d′ e

a′ b c d e′

¢


