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Answer Four questions only.

1. (a) State, without proof, the De Morgan’s Laws for two sets.

(b) Let A and B be arbitrar‘y sets. Without using Venn Diagrams prove the following.
(I A\(A\B) = AN B.
(iANnB = @ifand only if A € B,
(iil) A\ (4 N B) = (A U B)\B.

(c) Tlie relations on the set Z is defmed as follows:
a: xRy ifx > y.
B: xRy if xy.is a sqﬁare in ?Z;
y: xRy ifx+y=0.

Determine which of the above relations are reflexive / symmetric / transitive or antisymetric.

2. Prove or disprove each of the following statements.

(i) There are infinitely many n € N such that n? + n + 1 is a multiple of 3.

(ii) There are infinitely many n € N such that n? + n + 1 is not a multiple of 3.
(iii) There are infinitely many n € N such that 6n + 5 is a multiple of 15.

(iv) There are infinitely many n € N such that én + 5 is not a multiple of 25.

3. (a) Let x be a rational number suéh that x? is a natural number. Prove that x is an integer.
(b) Prove that for each natural number n, the pair of natural numbers n and n + 1 are
rclatively prirﬁe. _
{c)let nhea ratural number such that 1 > 5. Prove that, if n and n + 2 are ptime numbers
then n+ 1 isamultiple of 6.

(d) Prove that for ecach n € N, such that n = 7, there exist [, m € N such that n = 2{ + 3m..
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4. (a) Let E = {2n : n € N}, the set of even positive integers. Find a bijection from EtoZ.
(by Find a bljeCLIOﬂ from (0, 1] to I5, 6). |
(¢) Let f(x) = T_ x € R\{1}. Show that f is a bijection from [R{\{l} to R\{-1}.
() Let gix) = x> +3, x ER.Let A= [0,3) and B = [3,20). Find f~(A) and f~ Y(B).

5. (a) Prove that if a set A of real numbers has a supremum then supremum is unique. :
(b) Let A be a non empty bounded subset of R such that inf4 & A or supA € A. Prove that

the set A has infinitely many elements.
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(©LetA=[01),B={-: neN|,C ={": n EN}.
(i) Prove that each of the above sets is bounded.
(if) Write down the supremum and infimum of each of the above sets. Prove your answer.

(iii) Does the minimum of C\B exist? Justify your answer.

6. Let x, v and z be positive integers such that x2 + y? = z*. Prove that,
(i) x* + y?* is even if and only if z is even. " :
(i) xyz is even.
(iii) x is even or y is even.

(iv) xyz is a multiple of 3.




