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01. (a) Assumed mneN and x,yeR. Write down the contraposition of each of the following

statements. Prove each of the following statements,

(i} If mn is odd then m is odd and n is odd.

(i) If y* + " <x*+xp" then y<x.
{(b) Prove each of the following statements.

(i) If I, m,n are prime numbers greater than 2 then m® +n° =",

(i) If 5 is a factor of 4n+m then 5 is a factor of 4m+n .

02. (a) Write down the negation of each of the following statements. Do not place the phrase
“It is not the case that” or the word “Not” in front of the statements. Prove each of the

following statements. Assume « and 3 are positive irrational numbers.

(1) o ++[3 is irrational or ¢—+/3 is irrational.

% (v3)"
(i) (3 s rational and ~—/— s rational.
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(iiy If @ ++/3 is rational then /3 is irrational,

(b) Let p and ¢ be statements. Find whether each of the following statements is true or
false. Justify your answer without using truth tables or equivalent methods.

(i) |:—.p A{pv q)] =5 g is a tautology.

(i) (p=>g)A{—g A p)is a tautology.




03. (a) Let (xn) be a sequence of real numbers that satisfies x, =1 and for each nel,

x,, =+f143x,. Prove that for each ne N, x, <5.
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(b) Prove that for each me N, there exists n ¢ N such that mn is not prime.
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(c) Prove that for each m,neN, if ,j— is rational then ~Jmn is rational,
n

04. For each of the following statements, state whether it is true or false and prove your answer.

(a) There exists a real number x, there exists a real number y such that x-y e Q.
(b) For each real number x, for each real number y, x—y Q.
(c) There exists a real number x such that for each real number y, x—y e Q.

(d) For each real number x, there exists a real number y such that x # y and x—y e

05. Prove or disprove each of the following statements.

(a) There exists a unique integer x such that x* —4x+3<0.
(b) There exists a unique real number x such that X —4x+3<0.

(c) For any real number », #* is irrational if and only ify is irrational.

(d) For any real numbers #,s, if »is non zero rational and s is irrational then rs is irrational.

06. (a) Prove that if p and g are positive integers then /pg < ‘1;52
(b) Let p,g €N . Provethat if p and 4 both odd or both even then p* g is divisible by 2.

(¢) Let p and g be odd positive integers. Show that there exists » e () such that rpeN

and rz@.




