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MT 101 - FOUNDATION OF MATHEMATICS

Answer all questions : - Time : Three hours

1. (a) Prove the following equivalences uéing the laws of algebra of proposition:
L (~pAgVV~g =t
i [pV(@@AnV~[(~gr~r)Vrl=pVy,
where t denotes a proposition which is always true.

(b) Using valid argument forms, draw a valid conclusion to the premises given below.

Give reasons at each step.
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2. (a) For any sets A and B, prove that AA B = (AUB)\ (AN B).

Hence show that:
i. AA B and AN B are disjoint,
ii.h. AUB=(AABYU(ANB).
(b) For any sets A, B and C, prove that:
i. AXx(BNC)=(AxB)n(AxC),
ii. Ax (B\C)=(Ax B)\(AxC).
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(a) Let R be a relation defined on C \ {0} by z1Rz2 & nh(nt+ &) = 20Z2(21 + 21)s
where C denotes the set of all complex numbers. Prove that R is an equivalence

relation.

If o is & non-zero real number, show that R—class of a is a circle with centre at

(1a,0) and radius za.
(b) Let R be an equivalent relation on a set A. Prove the following:
i. [a] #® Va€ A4,
ii. aRb < [a] = [b],
iii. either [a] = [b] or [a]N[b] =@ Ya € A.
(a) Define the following terms:
i. injective mapping,
ii. surjective mapping,
iil. inverse ma,pping..

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

1 — it mth &y if x > 0;

file) = ! and g(z) =
z2, ifz <0; pet. Haslh

 Find the formula for fog.

Show that f o g is a bijection and give a formula for (fog)™!

(a) Let f: X — Y be a mapping. Prove that f is injective if and only if -
HANfxX\A) =2 VAC X.

(b) i Prove that every partially ordered set has at most one first element.

ii. Show that first element of every partially ordered set is a minimal element.

Is the converse true? Justify your answer.

(a) State division algorithm.

For n > 1, prove that n(n + 1)(2n +1)/6 is an integer.

(b) i Using the Euclidean algorithm find integers z and y satisfying
ged(119,272) = 119z + 272y.
ii. Determine all positive integer solutions of the Diophantine equation

187 + 5y = 48.



