
58. a) A ↔ F
      b) P ↔ A
      c) M ↔ A
      d) E ↔ (A & B)

      e) (M ↔ W) & (~M → S)

      f) P ↔ (~A & B)

      g) L & ((W & E) ↔ R)

      h) F ↔ W

59. a) Smith wins the batting crown if and only if Smith doesn’t make an out.

      b) Smith wins the batting crown if and only if he both gets a hit and Jones makes an out.

      c) Smith wins the batting crown if and only if he gets a hit; further Jones makes an out.

      d) If Smith gets a hit then he wins the batting crown if and only if Jones makes an out.
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C ↔ B

A


3
(3)
A

PA


1
(4)
A → B
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1 ↔O

1,3
(7)
F → G


3,6 →O

1,2,3
(8)
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2
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1
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1
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4
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PA


1,4
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P

3,4 →O


1,2,4
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5,2 &I

1,2
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4-6 ~I

63.
1
(1)
B → (H ↔ I)
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1,3 →O
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4 ↔O
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H

5,2 →O
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3-6 →I
64.
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C → L
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L → F
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1,4
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L

1,4 →O


1,2,4
(6)
F

2,5 →O


1,2
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C → F

4-6 →I


1,2,3
(8)
C ↔ F

3,7 ↔I
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1
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1,4 →O


1,4
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5 ↔O


1,3,4
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B

6,3 →O
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(8)
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7,2 &I
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(9)
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4-8 ~I
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9,4 &I
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1
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2
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2
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2 ↔O
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O
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(8)
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4-7 →I


2
(9)
O → R

2 ↔O


2,3
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L

3,9 →O


1,2,3
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(N → O) & L
8,10 &I
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1
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T


A


2
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A


3
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E & ~S


A
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A → (E ↔ S)

2,1 →O


5
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A


PA
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E ↔ S


4,5 →O


1,2,5
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E → S


6 ↔O


3
(8)
E


3 &O


1,2,3,5
(9)
S


7,8 →O


3
(10)
~S


3 &O


1,2,3,5
(11)
S & ~S


9,10 &I


1,2,3
(12)
~A


5-11 ~I
69.
1
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A

1
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1
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5
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(8)
V



5-7 ~O


1
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C → V
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1
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2,9 ↔I
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1
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C ↔ V
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1
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V → C



1 ↔O


3
(3)
~V
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4
(4)
C
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1
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C → V



1 ↔O


1,4
(6)
V



5,4 →O
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(7)
V & ~V



6,3 &I


1,3
(8)
~C



4-7 ~I
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~V → ~C


3-8 →I

1
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&I
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1
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S


A


2
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A

3
(3)
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A


4
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L


PA


1,4
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S & L


1,4 &I


1,2,4
(6)
~L


2,4 →O
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L → ~L


4-6 →I


8
(8)
~L
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1,8
(9)
S & ~L


1,8 &I


1,3,8
(10)
L


3,9 →O


1,3
(11)
~L → L


8-10 →I

1,2,3
(12)
L ↔ ~L


7,11 ↔I
72.
1
(1)
A ↔ B


A


2
(2)
~(A & B)

A


3
(3)
A


PA


1
(4)
A → B


1 ↔O


1,3
(5)
B


4,3 →O


1,3
(6)
A & B


3,5 &I


1,2,3
(7)
(A & B) & ~(A & B)
6,2 &I


1,2
(8)
~A


3-7 ~I

9
(9)
B


PA


1
(10)
B → A


1 ↔O


1,9
(11)
A


10,9 →O


1,2,9
(12)
A & ~A


11,8 &I


1,2
(13)
~B


9-12 ~I

1,2
(14)
~A & ~B

8,13 &I
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