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1. |^Table 1¥�ý�L§©O¦Ñ·KAÚB�ÌÛ��ªÚÌÜ��ª§¿©O±Î
ÒmÚM5L«"

Table 1: ·Ký�L
P Q A B
F F T T
F T T F
T F T F
T T F T

Solution.

A�ÌÛ��ªµ(¬P ∧ ¬Q) ∨ (¬P ∧Q) ∨ (P ∧ ¬Q) = m00 ∨m01 ∨m10

A�ÌÜ��ªµ¬P ∨ ¬Q = M11

B�ÌÛ��ªµ(¬P ∧ ¬Q) ∨ (P ∧Q) = m00 ∨m11

B�ÌÜ��ªµ(P ∨ ¬Q) ∧ (¬P ∨Q) = M01 ∧M10

2. �Ñe�úª�Ü��ª!Û��ª!ÌÜ��ªÚÌÛ��ªµ

(a) (P ∧Q) ∨ (¬P ∧Q ∧R)

(b) P ↔ (Q→ (Q→ P ))

Solution.

(a)

Ü��ª:

(P ∧Q) ∨ (¬P ∧Q ∧R)

=(P ∨ ¬P ) ∧ (P ∨Q) ∧ (P ∨R) ∧ (Q ∨ (Q ∧ (¬P ∧R)) (©�Æ)

=T ∧ (P ∨R) ∧ (P ∨Q) ∧Q (Ö{Æ!áÂÆ)

=(P ∨R) ∧Q (Ó�Æ!áÂÇ)

Û��ª:

(P ∧Q) ∨ (¬P ∧Q ∧R)

ÌÜ��ª:

(P ∨R) ∧Q

=(P ∨ (Q ∧ ¬Q) ∨R) ∧ ((P ∧ ¬P ) ∨Q ∨ (R ∧ ¬R)) (Ö{Æ!Ó�Æ)

=(P ∨Q ∨R) ∧ (P ∨ ¬Q ∨R) ∧ (P ∨Q ∨R)∧
(P ∨Q ∨ ¬R) ∧ (¬P ∨Q ∨R) ∧ (¬P ∨Q ∨ ¬R) (©�Æ)

=(P ∨Q ∨R) ∧ (P ∨Q ∨ ¬R) ∧ (P ∨ ¬Q ∨R)∧
(¬P ∨Q ∨R) ∧ (¬P ∨Q ∨ ¬R) (��Æ)

=M000 ∧M001 ∧M010 ∧M100 ∧M101
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ÌÛ��ª:

(P ∧Q) ∨ (¬P ∧Q ∧R)

=(P ∧Q ∧ (R ∨ ¬R)) ∨ (¬P ∧Q ∧R) (Ö{Æ!Ó�Æ)

=(P ∧Q ∧R) ∨ (P ∧Q ∧ ¬R) ∨ (¬P ∧Q ∧R) (©�Æ)

=m111 ∨m110 ∨m011

(b)

Ü��ª:

P ↔ (Q→ (Q→ P ))

=P ↔ (¬Q ∨ (¬Q ∨ P )) (��)

=P ↔ (¬Q ∨ P ) (��Æ!��Æ)

=(P ∨ ¬(¬Q ∨ P )) ∧ (¬P ∨ (¬Q ∨ P )) (��)

=(P ∨ (Q ∧ ¬P ) ∧ ((¬P ∨ P ) ∨ ¬Q) (��Æ!��Æ!(ÜÆ)

=(P ∨ ¬P ) ∧ (P ∨Q) ∧ (T ∨ ¬Q) (©�Æ!Ö{Æ)

=(P ∨ ¬P ) ∧ (P ∨Q) ("Æ!Ó�Æ)

Û��ª:

P ↔ (Q→ (Q→ P ))

=(P ∨ ¬P ) ∧ (P ∨Q)

=P ∨Q (Ö{Æ!Ó�Æ)

ÌÜ��ª:

P ∨Q = M00

ÌÛ��ª:

P ∨Q

=(P ∧ (Q ∨ ¬Q)) ∨ ((P ∨ ¬P ) ∧Q) (Ö{Æ!Ó�Æ)

=(P ∧Q) ∨ (P ∧ ¬Q) ∨ (P ∧Q) ∨ (¬P ∧Q) (©�Æ)

=(P ∧Q) ∨ (P ∧ ¬Q) ∨ (¬P ∧Q) (��Æ)

=m11 ∨m10 ∨m01

3. ¦^ín5Ky²µ

(a) P → (Q→ S)§¬R ∨ P§Q ` R→ S

(b) ¬(P → Q)→ ¬(R ∨ S)§(Q→ P ) ∨ ¬R§R ` P ↔ Q

Solution.

(a)

(1)¬R ∨ P cJÚ\

(2)R→ P (1)��

(3)P → (Q→ S) cJÚ\

(4)Q→ (P → S) (3)��

(5)Q cJÚ\

(6)P → S (4)(5)©l

(7)R→ S (2)(6)nãØ
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(b)

(1)¬(P → Q)→ ¬(R ∨ S) cJÚ\

(2)(R ∨ S)→ (P → Q) (1)��

(3)(R→ (P → Q)) ∧ (S → (P → Q)) (2)��

(4)R→ (P → Q) (3)í�

(5)(Q→ P ) ∨ ¬R cJÚ\

(6)R→ (Q→ P ) (5)��

(7)R cJÚ\

(8)Q→ P (6)(7)©l

(9)P → Q (4)(7)©l

(10)P ↔ Q (8)(9)í�
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