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This paper contains TWO sections. Answer ALL questions in section A and ANY FOUR
questions from section B.

SECTION A: Answer ALL questions in this section [40].

Al. Let A and B be sets. _
(a) Prove that A x B=¢ if and only if A =¢ or B = ¢.

(b) Give a counter example to show that
P(A)uP(B)=P(AUB)

is not true in general. [P(A) is the power set of A]
(3,2]

A2. A={n€RN:nisdivisible by 2}; B = {m € X: m is the sum of two odd numbers}.
Show that A = B. 6]

A3. Let

4=(p 3):

v (1 3k~1)
A‘(o 3k

fork=1,2,3,————. [6]

Prove, by induction, that
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A4. Use induction or otherwise to prove that

1 :
12+22+32+———+n2:—én(n+1)(2n+1)2.

A5. Let @ be a binary operation on Z defined by
mén=m-+mn,€ Z.

(a) Discuss whether o is
(i) commutative
(ii) associative.
(b) (i) Does Z have an identity element with respect to &?
(i) Which elements of Z are idempotent with respect to &7

(8

A6. (a) Let X be aset. Whenis R C X x X said to be an equivalent relation?
(b) Determine whether or not the following relations from Z to Z are equivalence
relations:
(i) mRniff m+n=0.
(i) m@Qn iff m — n is even.
[33;3]
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SECTION B: Answer TWO questions in this section [60].

B7. (a) Let G be the set of non-zero complex numbers and let H be the subset constisting
of those complex numbers with unit modulus. Assuming G is a group with respect
to multiplication of complex numbers, show-that H is a sub group of G.

(b) Let G be the set of pairs(a, b) of real numﬁé{fs with a # 0. Define multiplication
on G by

(a,).(c,d) = (
Prove that G is a group. ‘

(c) Let H be the subset constisting of pair_{g_j;gf: the forrjl (yl,b). Show that H is a
subgroup of G. e

(18]

B8. (a) Consider the function
fi=a?+1LR R

State with reasons, whether or not f is
(i) injective.
(if) surjective.
(b) Describe a function g formed by restricting the domain and codomain of f that
is bijective, and write down the inverse of g.

(18]
B9. Write down the truth tables for
(a)
(A= B)A(A— —A).
(b)
(—|A \% B) v =C.
(c)
((AA-B)VC)—= ((AVC) « (BV(C)).
[3,5,7]

B10. Use the Principle of Mathematical induction to prove that

(a) .
13+23+33+————+k3=Zk"’(k+1)2.
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(b) . .
I e ——— =<2 >2
ﬁ<+ﬂ+ m@ vn, n>2,
hence, deduce that the series
|
L

p 'f"ii‘s" divergent.

[5,10]

B1l. (a) Prove that, for any sets A, B if A C B then P(4) QP(B)
(b) Let A, B, X and Y be sets such that B = X U Y:"Show that
AxB=(AxX)U(AXY).
(c) Let X be a nonempty set and P(X) its power set. Define a relation ~ on P(X)

by
A~B iff ACB.

Investigate whether ~ is reflexive, symmetric, anisymmetric or transitive.
(15]

END OF QUESTION PAPER
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