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1. �	��ก���� �!��"
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1.1 x+y = y + z 0 � x = z 
1.2 4+x = 5 
1.3 x+y = y+x 1�������2ก x ���  y �%3�$'
���
�
���	4�5 
1.4 5+7 = 10 
 
2. ก���
�$��(�
) p ��� q ��	
%& 
p:  I bought a lottery ticket this week 
q: I won the million dollar jackpot on Friday 
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2.1  ∼p 

2.2 p ∨ q 

2.3 p → q 

2.4 p ∧ q 

2.5 p ↔ q 

2.6 ∼p ↔ ∼q 

2.7 ∼p ∧ ∼q 

2.8 ∼p ∨ (p ∧ q) 
 
3. �	��!��!��"���	��	$��(�
)
��#$
%& 
3.1 0 � 1+1 = 2 �� � 2+2=5 
3.2 0 � 1+1 = 3 �� � 2+2= 4 
3.3 0 � 1+1 = 3 �� � 2+2 = 5 
3.4 1+1 = 2 กX
���"*3� 2+3 = 4 
3.5 1+1 = 3 กX
���"*3� Y�"S��
#� Z 
3.6 0 � 1+1=3 �� � Y�"S��
#� Z 
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4.1 (p ∨ q) ∧ ∼ r  

4.2 (p ∧ q) ∨ ∼ r 

4.3 (p ↔ q) ⊕ (∼p  ↔ ∼r) 

4.4 (p → q) ∧ (∼p  → r)  
 
5. ก���
�$��(�
) p ��� q ��	
%& 
p : YThe message is scanned for virusZ 
q : YThe message was sent from an unknown systemZ 
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5.1 YThe message is scanned for viruses whenever the message was sent from unknown systemZ 
5.2 YThe message was sent from an unknown system but it was not scanned for virusesZ 
5.3 YIt is necessary to scan the message for viruses whenever it was sent from an unknown systemZ 
5.4 YWhen a message is not sent from an unknown system it is not scanned for virusesZ 
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 (p ∧ q) → (p → q) 
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(p ∧ q) → (p → q) ��� [p ∧ (p→q)]→q 
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p ↔q ��� (p∧q) ∨ (∼p ∧ ∼q) 
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p⊕q ��� (p∨q)∧¬(p∧q) 
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(p ∧ q) → r ���  (p → r) ∧ (q → r) 
 
12. 4�  Q(x,y) ��
� �!��" “x = y +3” �	��!��!��"���	��	$��(�
) Q(1,2) ��� Q(3,0) 

 
Negation Equivalent Statement 
∼∃xP(x) ∀x∼P(x) 
∼∀xP(x) ∃x∼P(x) 
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∀x(x2 > x) ��� ∃x(x2 = 2) 
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16.  ก���
�4�  P(x) ��
� �!��" "x spends more than five hours every weekday in class" 
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17. ก���
�4�  C(x) ��
� �!��" "x is a comedian" ��� F(x) ��
� �!��" "x is fun" _��"
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18. �	��
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"There is an honest politician" 
"All Americans eat cheeseburgers" 
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20. ก���
� Q(x,y) ��
� �!��" "x+y = 0" �	��!��!��"���	��	� �!��" ∃y∀xQ(x,y) ��� ∀x∃y 
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