FIRST YEAR, FIRST SEMESTER (July/August, 2010)
EXTMT 101 - FOUNDATION OF MATHEMATICS

Answer all questions Time : Three hours
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(a) Prove the following equivalences using the laws of algebra of propositions:
i. (pA@Q)V—p=-pVg
i, [pA(@VP))A-[(mgV-r)AT]=DpAG
(b) Test the validity of the argument “If you are a mathematician then you are clever.

You are clever and rich. Therefore if you are rich then you are a mathematician”.

(¢) In a group of students in a school at least 70% study Applied Mathematics, at least
75% study Pure Mathematics, at least 80% study Chemistry and at least 85% study
Physics. Find at least what percentage of students study all four subjects.

(a) For any sets A, B and C, prove that:
i, Ax(BNC)=(AxB)n(AxC);
I A(BN C) = (AXx B)\ (A x O).

(b) FAUB = AUC and AN B = ANC, then show that B = C. Hence prove that

A\(BUC) = (A\ B)U(A\C)if and only if AA (BUC) = (AAB)U(AAC).
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(a) Let S = {(hy) € RxR / z # 0, y # 0} and define a relation R on S by
(@1,y1)R(m2,32) © 211 (23 — yd) = zoya(2? — y3)
i. Show that R is an equivalence relation.
gy —a

ii. If (a,b) is a fixed element of S, show that (z,y)R(a,b) el e
e @

(b) If R, and R, are equivalence relations on a set X, prove the following:

. RN Ry is an equivalence relation;

ii. Iy U Ry need not be an equivalence relation.



4, (a) Define each of the following terms:
‘1. injective mappir‘]g;
il. surjective ma.pping;
ili. inverse mapping.

(b) The functions f: R — R and g : R — R are defined by

. dx+1, ifx >0 3%, ifz > 0;
Flr) = and g(z) =
& if <t 0 r+3, ifz<0.

Find the formula for go f.

Show that g o f is a bijection and give a formula for (go f)™!
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(a) Define the following terms:
i. partially ordered sct;
ii. totally ordered set;
iii. first element;
iv. minimal element.
(b) Show that every partially ordered set has at most one first element.

(c) Show that first element of every partial ordered set is a minimal element.

Is the converse true? Justify your answer.

(d) Prove that in a totally ordered set every minimal element is a first element.

6. (a), Show that the square of any integer is of the form 3k or 3k +1, where k is an integ
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(b) Using the ]’luchdoan algorithm find the ged(1819,3587) and hence express. the

gcd(1819 3587) asgx linear combination of 1819 and 3587.

(c) A cuistomer bought 12 pieces of fruit, apples and oranges, for Rs. 132. If an ap

costs Rs. 3 more than an orange and more apples than oranges were purchased, I

many pieces of each kind were bought.



