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1a

p = “I will dance a jig”, q = “I will have fun doing it”

p ∧ q ∴ p

p ∧ q p
T T

1b

p = “Morgan will join a band next year”, q = “she will be playing alone”.

p ∴ p ∨ q

p p ∨ q
T T

1c

p = “I work all week on this homework”, q = “I will answer all the problems”, r =
“I will understand all the material”.

p→ q, q → r ∴ p→ r

p→ q q → r p→ r
T T T
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2a

p ∧ ¬p
p ¬p p ∧ ¬p
T F F
F T F

2b

(p ∨ ¬q)→ q

p q p ∨ ¬q (p ∨ ¬q)→ q
T T T T
T F T F
F T F T
F F T T

2c

p→ ¬p
p ¬p p→ ¬p
T F F
F T T

2d

p⊕ p

p p⊕ p
T F
F F

2e

(p⊕ q)→ (p ∧ q)

p q p⊕ q p ∧ q (p⊕ q)→ (p ∧ q)
T T F T T
T F T F F
F T T F F
F F F F T
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2f

(p→ q)↔ (¬q → ¬p)

p q p→ q ¬q → ¬p (p→ q)↔ (¬q → ¬p)
T T T T T
T F F F T
F T T T T
F F T T T

Tautology!

2g

(p ∧ q) ∨ r

p q r p ∧ q (p ∧ q) ∨ r
T T T T T
T T F T T
T F T F T
T F F F F
F T T F T
F T F F F
F F T F T
F F F F F

2h

(p ∨ q) ∧ r

p q r p ∨ q (p ∨ q) ∧ r
T T T T T
T T F T F
T F T T T
T F F T F
F T T T T
F T F T F
F F T F F
F F F F F
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2i

(p↔ q)↔ (q ↔ r)

p q r (p↔ q) (q ↔ r) (p↔ q)↔ (q ↔ r)
T T T T T T
T T F T F F
T F T F F T
T F F F T F
F T T F T F
F T F F F T
F F T T F F
F F F T T T

If you have any questions, comments, or concerns, please contact me at
alvin@omgimanerd.tech
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