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Sample Oral Examination:

Question 1. Given the following symbolization key:
A: Alexander Berkman loves Emma Goldman
B1: Alexander Berkman buys bread.
B2: Emma Golman buys bread.
E: Emma Goldman loves Alexander Berkman.
F1: Alexander Berkman buys flowers.
F2: Emma Goldman buys flowers.
P1: Alexander Berkman protests.
P2: Emma Goldman protests.

Translate each English language statement into Propositional Logic.

a. (1 mark) Emma buys flowers and Aleaxander buys bread if, neither Alexander loves Emma nor Emma loves Alexander.

Translate each Propositional Logic statement into English.

b. (1 mark) (¬P2∧B2) ⇐⇒ E

Question 2. (2 marks) Determine wether the following statement is a tautology, contradiction, or contingent statement. Justify your
conclusion.

[(¬A→ B)∧¬B]→ A

Question 3. (2 marks) Determine whether the following is a valid argument. Justify your conclusion.

(¬P2∧B2) ⇐⇒ E ∴ E

Question 4. (3 marks) Is the following is possible? If it is possible, give an example. If it is not possible, explain why.

An invalid argument, the conclusion of which is a tautology.

Question 5.
a. (0.5 mark) Translate the English statement into a propositional logic statement:

Emma Goldman does not love Alexander Berkman if Alexander does not buy flowers.

b. (0.5 mark) Rewrite the propositional logic statement of part a. into a logically equivalent statement using the logical connective
’or’.

c. (0.5 mark) Give the logical negation of the statement of part b. and distribute the negation using De Morgan Laws.

d. (0.5 mark) Translate the propositional logic statement of part c. into an English statement.

Question 6. (2 marks) Using a truth table: determine whether the following two statements are logically equivalent. Justify.

¬A→ B

and

(¬A→¬B) ⇐⇒ B

Question 7. (10 marks) Using only the rules of inference and the rules of replacement show that the following argument is valid using
Fitch style natural deduction:

P→ Q, ¬P→ R, (Q∨R)→ S, ∴ S



Rules of Inference
→-elimination (or→E) (or Modus ponens) Φ→Ψ,Φ ∴Ψ

Modus tollens (or MT) Φ→Ψ,¬Ψ ∴ ¬Φ

↔-introduction (or↔I) (or Biconditional introduction) Φ→Ψ,Ψ→Φ ∴Φ↔Ψ

↔-elimination (or↔E) (or Biconditional elimination) Φ↔Ψ ∴Φ→Ψ and Φ↔Ψ ∴Ψ→Φ

∧-introduction (or ∧I) (or Conjunction introduction) Φ,Ψ ∴Φ∧Ψ

∧-elimination (or ∧E) (or Simplification) Φ∧Ψ ∴Φ and Φ∧Ψ ∴Ψ

∨-introduction (or ∨I) (or Disjunction introduction, Addition) Φ ∴Φ∨Ψ

Disjunction elimination (or DE) Φ→Ψ,Θ→Ψ,Φ∨Θ ∴Ψ

∨-elimination (or ∨E) (or Disjunctive syllogism) Φ∨Ψ,¬Φ ∴Ψ

Hypothetical syllogism (or HS) Φ→Ψ,Ψ→Θ ∴Φ→Θ

Constructive dilemma (or CD) Φ→Ψ,Θ→Π,Φ∨Θ ∴Ψ∨Π

Destructive dilemma (or DD) Φ→Ψ,Θ→Π,¬Ψ∨¬Π ∴ ¬Φ∨¬Θ

Absorption (or ABS) Φ→Ψ ∴Φ→Φ∧Ψ

Rules of Replacement
Associativity (or Asso.) Φ�(Ψ�Θ)≡ (Φ�Ψ)�Θ where � ∈ {∧,∨,↔}

Commutativity (or Comm.) Φ�Ψ≡Ψ�Φ where � ∈ {∧,∨,↔}

Distributivity (or Dist.) Φ∧ (Ψ∨Θ)≡ (Φ∧Ψ)∨ (Φ∧Θ) and Φ∨ (Ψ∧Θ)≡ (Φ∨Ψ)∧ (Φ∨Θ)

Double negation (or DN) ¬¬Φ≡Φ

De Morgan’s laws (or DM) ¬(Φ∨Ψ)≡ ¬Φ∧¬Ψ and ¬(Φ∧Ψ)≡ ¬Φ∨¬Ψ

Transposition (or Trans.) Φ→Ψ≡ ¬Ψ→¬Φ

Material implication (or MI) Φ→Ψ≡ ¬Φ∨Ψ

Biconditional implication (or BI) Φ↔Ψ≡ (Φ→Ψ)∧ (Ψ→Φ)

Exportation (or Expo.) (Φ∧Ψ)→Θ≡Φ→ (Ψ→Θ)

Tautology (or Taut.) Φ�Φ≡Φ where � ∈ {∧,∨}


