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QUESTION ONE {Cnmpulsary) [30 Marks]

{a} o mathematics how g wejie is as inportant as what to wrige, Heze's a gtudents
proof of the following theorem:

Theorem 1. Ifx is ay even friteger then x* is epen,

Proof.
x2 = (2}
= dn*
=2{2n%)
= 2m
0
Critivize the student’s proof and rewite it {4 Marks]

(b} Explain the diffarence between these two statemends, identifying which ane e
true, if we assume the universe tobe R,

First Statement: Vv, 3 i such that 12 +y =0

Second Statement: 3 y such thatVx, ¥ y=-p {3 Marks]
(¢} Consider the staternent, “If y is even then 5t .- ¥ is even or ¥ is add.”
(1) State the contraposttive. (3 Maxl)
(i) State the converse, [ Mark]
(1) Prove he statement for al] Xy E 2. [4 Marks]
(d) 1) Diferentiate between 2 leruma and a corpilary [2 Marks)
{il) Givea counterexample to the statement, “Bvery prime number is odg”,
[1 Mark]

{fil) A picture s wortha thousand words, Givea ‘pictare proof” to the statement:
{'1+2+-*-+:1}2=13+23+-~+r;3

where n & I, [3 Marks)

fe) Tse the principle of mathematical induction to show that 1!l > 271 for 5 ¢ B,
[4 Marks]
(& Define £ R — R by f{x) = 8 - 5. Show that £ is & bijection, [4 Marks]

{8} LetS = {1,2,3} and define an equivalence refation R on S by
xBy if and only i 5 + s odd,
Find the equivalence class of each slement of §. [3 Marks]
)
QUESTION TWO {20 Marks]
{6 Marks]

{a) Prove that {fre R: 32 —1=0}={1,-1}.

S . P e
(b} Define a coutterexample, Hence, by 2%1'?“% a counfi?::mple, %mv; mﬂ;::z -
conjeciure that numbers of the form 2 + 3, where o Sk
all primes.
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QUESTION TWO 120 Marks]
{(a) Provethat {x e R: 22 - 1=0}= {1,—-1}. [6 Maks]

(b) Define a counterexample. Hence, by ;'Elw;g a counterexample, disprove Fermat's
conjecture that numbers of the form 22" + 1, where m is 2 nonnegative integec are
all primes. 3 Marks|

{c) Show that +/2 is irrational. [5 Marks]

{d) By the use of quantifiers, connectives and logically equivalent statements, negate
the staterment, "People who live i glass houses should not Hixow stones.”

[6 Marks]
QUESTION THREE [20 Marks]
(a} Distinguish between a tautology and a contradiction. |2 Marks]
() Let xand y be real nusmbers. Prove fhat eyl = Ix|lyl [7 Marks]
(€) By the use of an example, explain the meaning of: Paradox. [3 Marks]
(d} Use the principle of matheratical induchion to shotw that
T; v
4y i3 = (2n - 1)3" 43,
=0
[8 Marks]

QUESTION FOUR {20 Marks]

(a) By the aid of truth tables, explain the concept of proof by cantrapositive
(¢ Marks]

(b} Givea divect proof that if 4, b and ¢ are integers such that 2 divides b and 2 divides
¢ then g divides b +-¢. (it Marks]

(¢) Prove that for all natural numbers n, the expression 9 — 8n — 11s a divisible by
64, [3 Marks]

(d) Suppose f : X — Y is a function, and A and B are subsets of X. Prove that
FIANB) € f(A) T f(B). [4 Marks]
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