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Please use separate answer books for Sections A and B.

SECTION A

Answer Only 2 Questions

Define what it means for two propositions to be logically equivalent.

Define what it means that a logical proposition is a tautology and a contradiction

For each of the following propositions, determine if it is a tautology, a contradiction or
neither.

(a) =(p — -p)

(b) (=pVaq) < (p—q)

(©) (pAg)V(pA—9)

Write down the truth tables for pV ¢, p A ¢ and —p

Use the method of resolution to check if the following arguments are valid:
(@) {pVgp—=s,g—=sts

(b) {g,—p < gt Ep

Find the disjunctive normal form of the following propositions
(@) "pA (g —r1)

(b) p > (gAT)

(c) ~(p—q)

Using natural deduction, show the following

(a) F(-p—p) —=p

(b) = (p—q) = (g — —p)

SECTION B
Answer Only 2 Questions

Give an example of each of the following:

(a) Idempotency of V

(b) Left Identity element of —

(c) Absorption element of A

(d) Distribution of V over A

Using the laws of Propositional Calculus, prove the following:
(@) p=(g—=r)=q—=>@—r)

(b) (pVa) = (-pAg)=-p

() ((qvp)Vr)Vs=pV(qV(sVr))

(d) (p—=—q)«r=(gAr)—=p

Give a reason for each step, and if you combine several steps into one, list all the laws

used.

Prove that Hypothetical Syllogism is a valid inference rule.



B2.

B3.

(i) Construct two separate proofs using (a) the Deduction Theorem (b) Reductio ad Ab-

surdum for each of the following (in each case give a reason for every step):
(a)

{p—q r—s, pVrik-qg—s
(b) The argument:

If it rains on Monday it will be sunny and dry on Tuesday. If it is sunny or
dry on Tuesday, then it will be cloudy on Wednesday. Therefore, if it rains
on Monday it will be cloudy on Wednesday.

Consider the following paradox:

S1: The Sun is in orbit around the Earth.
S2: Neither of these statements is true (i.e. neither S1 nor S2 is true).

Can a consistent set of truth values be assigned to S1 and $27 If so, state the assign-
ment(s) and the resulting value(s) of S1.

For each of the expressions
(i) 3z : Uy o Vy : Uy @ P(z,y)
(ii) Vo : Uy @ Jy : Uy ® P(z,y)

determine the resulting truth value when

(a) U1 =¢ #Us
(b) Ua =9 #Ux
(C) Ulzd):UQ

(¢ is the empty or null set {})

Let U be the set of all people (z € U) and V' be the set of all languages (y € V). We
define the following Atomic Predicates:

S(z,y) : person z speaks language y

K (z) : person z is Korean

IE(y) : y is an Indo-European language

Represent the following statements in Predicate Calculus:

(
(

)

(c) If everyone speaks every language, then no one speaks French.
)
)

a) Korean people speak some Indo-European languages.
b) All Indo-European languages are spoken by somebody.

(d) The only people who speak Korean are Korean.
(e) Non-Koreans do not speak all Indo-European languages.



