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First Semester
Core Course—FOUNDATION OF MATHEMATICS

(Common for B.Sc. Model-l, and Model-11 B.Sc. Mathematics and B.Sc. Computer

Applications)
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Part A (Objetive Type Questions)

Answer all questions.
A bunch of four questions has weight 1.

Let A, B, C be three seta. Show that A W(BnC)= (E ) E) ~ A,
Let f und g be a functions from the set of integers defined by thJ 2¢ + 3and g (x) = 3x + 2,
What is the composition of g and f.
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Suppose that A = {1, 2, 3} and B = { 1, 2] Let R be the relation from A to B containing (a, b} if
aci, b= B and a > b, Write down the matrix representing Rifa, = 1,8, =2,a;=3,b;=1and
by =2.

Let R = [(1, 1), (2, 1}, (3, 2), (4, 3 )} Find the pewers R%, n =2, 3,4 ......
Consider the relation ;
={L 1) (1, 3), (2, 1), (2, 3), (2, 4), (3, 1), (3, 2), (4, 1)}
on the set { 1, 2, 3, 4}. Draw the directed graph of H.

Let R be the relation on the set of integera such that aBb if and only ifa = b or o = -b, Bhow
that R 1z an equivalence relation.

Define a well vrdered sel.

Translate the following English sentence into a logical expression. “You can not ride the
roller coaster if you are under 4 feet tall unless yvou are older than 16 years old”.

Show that the propositions — { DV q} and — p A = g are logically equivalent.

What ie the nepation of the statement 3 1 (xl = 2] 2

State which rule of inference 1s the basis of the argument : “It is below freezing now. Therefore,
it 18 either below freexing or rammmg now”,

Turn over
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. 13 Show that 2" + 1 is divisible by 3 if n is odd.
14 Find x such that 17x = (mod 43),
15 Ifpis an odd prime number and a is prime to p, then show that ¢™"~" =4 | (mod p)
16 Find the number of divisors of 7128,
(4dx1=4)
Part B (Short Answer Guestions)

Answer any live guesiions.
Each guestion has weight 1.

17 Let A and I} be subsets of a universal set U. Show that A < B if and only if B A.

18 Suppose that the relations R, and R, on a set A are represented by the matrices

i 1 T 1
M, ={1 0 0|and M, =|0 1 1
010 1 0 0]

Write the matrices representing R, UR, and R, ~ R,.
19 What are the sets m the partition of the integers arsing from conpgruence modulo 4.
20 Construct a truth table for the compound propesition (p v g)—(p @ ¢).
21 Express the definition of a limit using quantifiers,

22 Prove that the product of any n consecutive integers is divisible by 1.

r > 1
23 Define ¢ (n)? Ifp is a prime, then show that § (7" )=p [1 };]

24 Prove that 2, 4, 6 are rootsof 5x" +3x" —4x-2=0 (mod 7)

Bxl=hH
Part C (Short Essay Questions)

Answer any four guestions.
Fach question has weight 2.

(7
25 Ifxis a real number then prove that 121'] = [—’f] + [’f + 3 ‘

26 Prove that the relation B on a set A iz transitive if and miyif R"cR form=1,2,3,.....
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Show that (pAag )— (pvg) is atautology.

Prove that ﬁ 18 irrational by giving a proof by contradiction.

Prove that a composite number can be expressed as the product of prime factors in one and
only one way.

State and prove that Wilson's theorem.
(4 % 2 =8)
Part D (Essay Questions)

Answer any two guestions.
Fach guestion has weight 4.

Determine whether the relation represented by the matrix

rZ.

0)isa partial order.
0
1

e == ]
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prove that if n is an integer not divisible by 2 or 3, then n? — 1 is divisible by 24.

If P is a prime and r iz any number less than P—1, then prove that the sum of the products of
the numbers 1, 2, 3, .. . ., P -1 taken r together is divisible by P.

(Zx4=8)



