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Instructions for Candidates
Full marks will be awarded for complete answer to ALL the questions.
Instructions for Invigilators

Candidates are allowed to use non-programmable calculators during this examination.
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Part 1: Let R be a binary relation on a set A. Prove that Ro R~ ! is a
symmetric relation on A

Part2: Let A ={1,2,3,4,5,6,7,8,9,10} and let R be a binary relation on
the set A defined by: aRb iff there exists an integer number m such that
b = ma. Prove that R is not an equivalence relation

Part 3: Prove the following tautological implication

((AVB)—)(C\/D))/\((DVF)—)E)=>A—>E

Part 4: Compute the Principle Disjunctive Normal Form of
(=P = Q) © (Q > ~R)

Part 5: Compute the Prenex Normal Form of

Vy(ﬂzA(Jr,y, z) N 3zB(z, z)) — WzC(x,y)

Part6: Let N = {0,1,2,3,4,5} be a set of natural numbers smaller than six.
Let ©g be the plus operator modulo six and let ®g be the product operator
modulo six. That is,
a-+b ifa+b<6 _ ab if ab< 6
a®eb= { a+b-6 ifat+b>6  “@60= { ab—6[2] ifab>6
where [c| denotes the largest integer which is no greater than c.
(1) Write down the identity element, zero elements and the inverse element of
each element of the algebra (IVg, @)
(2) Write down the identity element, zero elements and the inverse element of
each element of the algebra (IVg, ®¢)

Part 7: Let G be a simple connected planar graph. Denote e to be the number of
all edges of G and denote » to be the number of all vertices of G . Suppose that

k(v—2
each face of G has at least & edges. Prove that € < E,;U_Q )




