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Part A
Answer any ten questions.

Each question carries 2 marks.

State distributive laws of equivalence.

Define Existential quantifier.

Define Universal instantiation.

Use Venn diagram to show the relationship A is a subset of B
Define the sets A U Band AN B.

Let f1, fobe functions from R to R defined by f;(z) = 2% and fo(x) = & — z*. What

is (f1f2)(z) ?
Let R be the relation R = {(a, b) / a divides b } on the set of integers.Find R

Draw the diagraph that represent the relation
{(1,1),(1,2),(1,3),(2,2), (2,3), (3,3)} on {1,2,3}

Check whether the relation R = {(a, b) : a and b are of same age }an equivalence
relation.Explain.

Frame a quartic equation with rational coefficients one of whose roots is \/5 + \/5
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If o, B, , 6 are the roots of the equation * + 4z — 5z® — 8z + 6 = 0, find the
values of a + 3+ v + d and afy9d.

Define biquadratic equation? Write the general form of the quartic equation which can be
solved using Ferrari's method?
(10x2=20)
Part B

Answer any six questions.

Each question carries § marks.

Check whether p V —(p A ¢) a tautology.
Show that Jz[P(z) A Q(z)] and JzP(z) A JzQ(x) are not logically equivalent.

Define Modus tollens and Modus ponens. Write the truth table of the above rules of
inference for propositional logic.

Provethat ANB=AUB
Define and plot the greatest integer function

Let S = {1, 2, 3,4, 5, 6}.Show that the collection of sets
Ay ={1,2,3}, 4, = {4,5} and A3 = {6} forms a partition of S.List the ordered
pairs in the equivalence relation R produced by this partition.

Determine whether the posets with these Hasse Diagrams are lattices.
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Solve by Cardan's method z° — 92 — 12 = 0.

Solve 2% — 92° +21z* — 2122 + 92 — 1 = 0?
(6x5=30)
PartC

Answer any two questions.

Each question carries 15 marks.
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(a) Prove that \/5 is irrational by the method of contradiction.
(b) Show that the following statements about the integer n are equivalent.
(i) n is even
(i) n — 1 is odd.
(iii) n? is even.
a)Let f: A— B and S, T be subsets of A. Show that
f(SUT) = f(S) U f(T) and f(SNT) C £(S) N £(T)
b) Consider the equivalence relation R = {(z,y)/x — y is an integer}. What are the
equivalence classes of 1 and % for this relation

Let R and S be relations on a set A represented by the matrices

0 1 0 01 0
Mr=11 1 1| and Mg= |0 1 1 |.Findthe matrices that represents
1 0 0 1 1 1

(a) RUS (B)RNS(c)SoRARoR(e)Ra® S

a) If , 8, 7y are the roots of z3 + px + q = 0 form the equation whose roots are
o + By, 8% + v, 9 + ap.

b) Find the equation whose roots are the roots of 2z° — 9z* + 4z + 3 = 0 each
increased by 2.

(2%15=30)



