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1 Expressions

¬p∨p vs. ¬p ∨ p
¬(p∧¬p) vs. ¬(p ∧ ¬p)
(p → (q ∧ r )) → (q ∧ r ∧ p)
(q. r ) ⊃ (q ⊃ r )
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2 Evaluation

p → ⊥
q → >

p → 0
q → 1

p → F
q → T

p → ⊥
q → >

p → ⊥
q → >
r → >

p → ⊥
q → >
r → ⊥
s → >

p → ⊥
q → ⊥

p ∨ q → ⊥
p ∧ q → ⊥
p → q → >
p → (¬q) → >
(¬p) → q → ⊥
p ∧ ¬q → ⊥
¬p ∧ q → ⊥

p → F
q → T

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

p → >
q → ⊥

p ∨ q → >
p ∧ q → ⊥
p → q → ⊥
p → (¬q) → >
(¬p) → q → >
p ∧ ¬q → >
¬p ∧ q → ⊥

p → 1
q → 1

p ∨ q → 1
p ∧ q → 1
p → q → 1
p → (¬q) → 0
(¬p) → q → 1
p ∧ ¬q → 0
¬p ∧ q → 0

a b c d
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3 Truth tables

∧ p q
0 0 0
0 0 1
1 1 0
0 1 1

p ∧ ¬ q
0 0 1 0
0 0 0 1
1 1 1 0
1 0 0 1

p ∧ ¬ q
0 0 1 0
0 0 0 1
1 1 1 0
1 0 0 1

((p → q) → (r → (p → q) → (r → q)))
0 1 0 1 0 1 0 1 0 1 0 1 0
0 1 0 0 1 0 0 1 0 0 1 0 0
0 1 1 1 0 1 0 1 1 1 0 1 1
0 1 1 1 1 1 0 1 1 1 1 1 1
1 0 0 1 0 1 1 0 0 1 0 1 0
1 0 0 1 1 1 1 0 0 1 1 0 0
1 1 1 1 0 1 1 1 1 1 0 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1

p ∧ (¬ q → r )
0 0 1 0 0 0
0 0 1 0 1 1
0 0 0 1 1 0
0 0 0 1 1 1
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1 0 1 0 0 0
1 1 1 0 1 1
1 1 0 1 1 0
1 1 0 1 1 1
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4 Syntax trees

∧

¬p

q

→ p q
1 0 0
1 0 1
0 1 0
1 1 1



6

→

∨p

p

¬ q
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∧

¬p

q

∧

¬p

q
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∧

¬p

q
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↔

∧ ¬

p

¬

q

¬

p q

∨

↔

¬ ∨

p q

∧

p

¬

q

¬

DeMorgan’s law 1 DeMorgan’s law 2

↔ p q
1 0 0
1 0 1
1 1 0
1 1 1

↔ p q
1 0 0
1 0 1
1 1 0
1 1 1

Truth
table 1

Truth
table 2
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5 Venn diagrams

p

Figure 1 ¬p

p q

Figure 2 p ∧ q
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p q

Figure 3 p ∨ q

p q

Figure 4 p ⊃ q
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p q

Figure 5 p ↔ q

p

q

r

Figure 6 p → (q ∧ r )
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p

q

r

Figure 7 (p → q) ∧ r


