
10 SOLUTIONS TO SELECTED EXERCISES ON PP. 48–49

CHAPTER TWO

Section 2.1E

1.a. Both Bob jogs regularly and Carol jogs regularly.

B & C

c. Either Bob jogs regularly or Carol jogs regularly.

B ∨ C

e. It is not the case that either Bob jogs regularly or Carol jogs regularly.

∼ (B ∨ C)

[or]

Both it is not the case that Bob jogs regularly and it is not the case that Carol
jogs regularly.

∼ B & ∼ C

g. If it is not the case that Carol jogs regularly then it is not the case
that Bob jogs regularly.

∼ C ⊃ ∼ B

i. Both (either Bob jogs regularly or Albert jogs regularly) and it is
not the case that (both Bob jogs regularly and Albert jogs regularly).

(B ∨ A) & ∼ (B & A)

k. Both it is not the case that (either Carol jogs regularly or Bob jogs
regularly) and it is not the case that Albert jogs regularly.

∼ (C ∨ B) & ∼ A

m. Either Albert jogs regularly or it is not the case that Albert jogs
regularly.

A ∨ ∼ A

2.a. Albert jogs regularly and so does Bob.
c. Either Albert or Carol jogs regularly.
e. Neither Albert nor Carol jogs regularly.
g. Bob jogs regularly and so does either Albert or Carol.
i. Albert, Carol, and Bob jog regularly.
k. Either Bob or Carol jogs regularly, or neither of them jogs regularly.

3. c and k are true; and a, e, g, and i are false.
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20 SOLUTIONS TO SELECTED EXERCISES ON PP. 82–83

CHAPTER THREE

Section 3.1E

1.a. 21 � 2
c. 22 � 4

2.a. ↓
E ∼ ∼ (E & ∼ E)

T F T T F F T
F F T F F T F

c. ↓
A J A � [J � (A � J)]

T T T T T T T T T
T F T T F T T F F
F T F T T F F F T
F F F T F F F T F

g. ↓
A B ∼ (A ∨ B) ⊃ (∼ A ∨ ∼ B)

T T F  T T T T F T F F T
T F F  T T F T F T T T F
F T F  F T T T T F T F T
F F T  F F F T T F T T F

e. ↓
A H J [∼ A ∨ (H ⊃ J)] ⊃ (A ∨ J)

T T T F T T T T T T T T T
T T F F T F T F F T T T F
T F T F T T F T T T T T T
T F F F T T F T F T T T F
F T T T F T T T T T F T T
F T F T F T T F F F F F F
F F T T F T F T T T F T T
F F F T F T F T F F F F F

i. ↓
B E H ∼ (E & [H ⊃ (B & E)])

T T T F  T T T T T T T
T T F F  T T F T T T T
T F T T  F F T F T F F
T F F T  F F F T T F F
F T T T  T F T F F F T
F T F F  T T F T F F T
F F T T  F F T F F F F
F F F T  F F F T F F F
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SOLUTIONS TO SELECTED EXERCISES ON P. 83 21

k. ↓
D E F ∼ [D & (E ∨ F)] � [∼ D & (E & F)]

T T T F  T T T T T T F T F T T T
T T F F  T T T T F T F T F T F F
T F T F  T T F T T T F T F F F T
T F F T  T F F F F F F T F F F F
F T T T  F F T T T T T F T T T T
F T F T  F F T T F F T F F T F F
F F T T  F F F T T F T F F F F T
F F F T  F F F F F F T F F F F F

3.a. ↓
A B C ∼ [∼ A ∨ (∼ C ∨ ∼ B)]

F T T F T F T F T F F T

c. ↓
A B C (A ⊃ B) ∨ (B ⊃ C)

F T T F T T T T T T

e. ↓
A B C (A � B) ∨ (B � C)

F T T F F T T T T T

g. ↓
A B C ∼ [B ⊃ (A ∨ C)] & ∼ ∼ B

F T T F  T T F T T F T F T

i. ↓
A B C ∼ [∼ (A � ∼ B) � ∼ A] � (B ∨ C)

F T T T F  F T F T F T F T T T T

m. ↓
A H J (A ∨ (∼ A & (H ⊃ J))) ⊃ (J ⊃ H)

T T T T T F T F T T T T T T T
T T F T T F T F T F F T F T T
T F T T T F T F F T T F T F F
T F F T T F T F F T F T F T F
F T T F T T F T T T T T T T T
F T F F F T F F T F F T F T T
F F T F T T F T F T T F T F F
F F F F T T F T F T F T F T F
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22 SOLUTIONS TO SELECTED EXERCISES ON P. 83

4.a. ↓
D F G F ∨ (G ∨ D)

T T T T T T T T
T T F T T F T T
T F T F T T T T
T F F F T F T T
F T T T T T T F
F T F T T F F F
F F T F T T T F
F F F F F F F F

c. ↓
D F G [F ∨ (G ∨ D)] & (∼ (F ∨ G) ∨ [∼ (F ∨ D) ∨ ∼ (G ∨ D)])

T T T T T T T T F F T T T F F T T T F F T T T
T T F T T F T T F F T T F F F T T T F F F T T
T F T F T T T T F F F T T F F F T T F F T T T
T F F F T F T T T T F F F T F F T T F F F T T
F T T T T T T F F F T T T F F T T F F F T T F
F T F T T F F F T F T T F T F T T F T T F F F
F F T F T T T F T F F T T T T F F F T F T T F
F F F F F F F F F T F F F T T F F F T T F F F

g. ↓
D F G [(F & G) & ∼ D] ∨ ([(F & D) & ∼ G] ∨ [(G & D) & ∼ F])

T T T T T T F F T F T T T F F T F T T T F F T
T T F T F F F F T T T T T T T F T F F T F F T
T F T F F T F F T T F F T F F T T T T T T T F
T F F F F F F F T F F F T F T F F F F T F T F
F T T T T T T T F T T F F F F T F T F F F F T
F T F T F F F T F F T F F F T F F F F F F F T
F F T F F T F T F F F F F F F T F T F F F T F
F F F F F F F T F F F F F F T F F F F F F T F

e. ↓
D F G (F & G) ∨ [(F & D) ∨ (G & D)]

T T T T T T T T T T T T T T
T T F T F F T T T T T F F T
T F T F F T T F F T T T T T
T F F F F F F F F T F F F T
F T T T T T T T F F F T F F
F T F T F F F T F F F F F F
F F T F F T F F F F F T F F
F F F F F F F F F F F F F F
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SOLUTIONS TO SELECTED EXERCISES ON P. 83 23

5.a. ↓
D F G [F ∨ (G ∨ D)] ⊃ [F & (G & D)]

T T T T T T T T T T T T T T
T T F T T F T T F T F F F T
T F T F T T T T F F F T T T
T F F F T F T T F F F F F T
F T T T T T T F F T F T F F
F T F T T F F F F T F F F F
F F T F T T T F F F F T F F
F F F F F F F F T F F F F F

e. ↓
D P S D � (P & S)

T T T T T T T T
T T F T F T F F
T F T T F F F T
T F F T F F F F
F T T F F T T T
F T F F T T F F
F F T F T F F T
F F F F T F F F

c. ↓
D F G S S ⊃ [G ⊃ ∼ (F ∨ D)]

T T T T T F T F F T T T
T T T F F T T F F T T T
T T F T T T F T F T T T
T T F F F T F T F T T T
T F T T T F T F F F T T
T F T F F T T F F F T T
T F F T T T F T F F T T
T F F F F T F T F F T T
F T T T T F T F F T T F
F T T F F T T F F T T F
F T F T T T F T F T T F
F T F F F T F T F T T F
F F T T T T T T T F F F
F F T F F T T T T F F F
F F F T T T F T T F F F
F F F F F T F T T F F F
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4.a. First assume that {P} is truth-functionally inconsistent. Then, since
P is the only member of {P}, there is no truth-value assignment on which P is
true; so P is false on every truth-value assignment. But then ∼ P is true on
every truth-value assignment, and so ∼ P is truth-functionally true.

Now assume that ∼ P is truth-functionally true. Then ∼ P is true on
every truth-value assignment, and so P is false on every truth-value assignment.
But then there is no truth-value assignment on which P, the only member of
{P}, is true, and so the set is truth-functionally inconsistent.

c. No. For example, ‘A’ and ‘∼ A’ are both truth-functionally indeter-
minate, but {A, ∼ A} is truth-functionally inconsistent.

34 SOLUTIONS TO SELECTED EXERCISES ON PP. 100–101 AND 107

Section 3.5E

1.a. Truth-functionally valid

↓ ↓ ↓ ↓
A H J A ⊃ (H & J) J � H ∼ J ∼ A

T T T T T T T T T T T F T F T
T T F T F T F F F F T T F F T
T F T T F F F T T F F F T F T
T F F T F F F F F T F T F F T
F T T F T T T T T T T F T T F
F T F F T T F F F F T T F T F
F F T F T F F T T F F F T T F
F F F F T F F F F T F T F T F

c. Truth-functionally valid

↓ ↓ ↓
A D G (D � ∼ G) & G (G ∨ [(A ⊃ D) & A]) ⊃ ∼ D G ⊃ ∼ D

T T T T F F T F T T T T T T T T F F T T F F T
T T F T T T F F F F T T T T T T F F T F T F T
T F T F T F T T T T T T F F F T T T F T T T F
T F F F F T F F F F F T F F F T T T F F T T F
F T T T F F T F T T T F T T F F F F T T F F T
F T F T T T F F F F F F T T F F T F T F T F T
F F T F T F T T T T T F T F F F T T F T T T F
F F F F F T F F F F F F T F F F T T F F T T F
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SOLUTIONS TO SELECTED EXERCISES ON PP. 107–108 35

e. Truth-functionally valid

↓ ↓ ↓
C D E (C ⊃ D) ⊃ (D ⊃ E) D C ⊃ E

T T T T T T T T T T T T T T
T T F T T T F T F F T T F F
T F T T F F T F T T F T T T
T F F T F F T F T F F T F F
F T T F T T T T T T T F T T
F T F F T T F T F F T F T F
F F T F T F T F T T F F T T
F F F F T F T F T F F F T F

g. Truth-functionally valid

↓ ↓
G H (G � H) ∨ (∼ G � H) (∼ G � ∼ H) ∨ ∼ (G � H)

T T T T T T F T F T F T T F T T F  T T T
T F T F F T F T T F F T F T F T T  T F F
F T F F T T T F T T T F F F T T T  F F T
F F F T F T T F F F T F T T F T F  F T F

2.a. Truth-functionally valid

↓ ↓ ↓
J M ( J ∨ M) ⊃ ∼ ( J & M) M � (M ⊃ J) M ⊃ J

T T T T T F F T T T T T T T T T T T
T F T T F T T T F F F F F T T F T T
F T F T T T T F F T T F T F F T F F
F F F F F T T F F F F F F T F F T F

i. Truth-functionally invalid

↓ ↓ ↓
F G ∼ ∼ F ⊃ ∼ ∼ G ∼ G ⊃ ∼ F G ⊃ F

T T T F T T T F T F T T F T T T T
T F T F T F F T F T F F F T F T T
F T F T F T T F T F T T T F T F F
F F F T F T F T F T F T T F F T F
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36 SOLUTIONS TO SELECTED EXERCISES ON PP. 108–109

3.a. Truth-functionally valid

↓
B C (B & C) ⊃ (B ∨ C)

T T T T T T T T T
T F T F F T T T F
F T F F T T F T T
F F F F F T F F F

c. Truth-functionally invalid

↓
J T ([( J ⊃ T) ⊃ J] & [(T ⊃ J) ⊃ T]) ⊃ (∼ J ∨ ∼ T)

T T T T T T T T T T T T T F F T F F T

e. Truth-functionally invalid

↓
B C D [(B & C) & (B ∨ D)] ⊃ D

T T F T T T T T T F F F

4.a. Truth-functionally invalid

S: ‘Stern’ means the same as ‘star’.
N: ‘Nacht’ means the same as ‘day’.

↓ ↓ ↓
N S N ⊃ S ∼ N ∼ S

T T T T T F T F T
T F T F F F T T F
F T F T T T F F T
F F F T F T F T F

c. Truth-functionally valid

↓ ↓ ↓
A B A ⊃ ∼ A (B ⊃ A) ⊃ B A � ∼ B

T T T F F T T T T T T T F F T
T F T F F T F T T F F T T T F
F T F T T F T F F T T F T F T
F F F T T F F T F F F F F T F

e. Truth-functionally invalid

↓ ↓ ↓
A B C A & ∼ [(B & C) � (C ⊃ A)] B ⊃ ∼ B ∼ C ⊃ C

T F F T T T   F F F F F T T F T T F T F F F
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