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Candidates are required to give their answer in their own words as far as practicable. The figures in the

margin indicate full marks.
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Group A [6(2+2)=24]
a) Define even number. Express the fact 81270 is a multiple of 3 or 7 is true.

b) Let C = {n € N: n is a multiple of 6},
D = {n € N: nis a multiple of 2 and 3}, prove that C = D.
a) Show that 29 is a prime number.

b) Show that: ~p V q and p = q are logically equivalent.

a)Define converse of statement. Write converse of If n is multiple of 3 then n is not multiple of 7.
b) Forany a,b,c € N,ifa < b thena+b < b +c.

a) Prove that function f has a inverse if it is bijective.

b) Express the repeating decimals 0.5678 as fraction.

a) Show that if p and p' are prime and p \ p’, thenp =p’.

b) Construct the multiplication for Zs.

a) Show that (1) = (%, ) for 0 <k <n.

b) Show that if x and y are invertible in Z,then xy are invertible in Z .

Group B [13x4=52]

Prove that there is no greatest prime number. For any natural number n,
n? + n is an even number.
Define tautology and contradiction. Construct the truth table of ~ p = ~ (q vV r).
Prove that if X is a subset of Y, and X is infinite then Y is infinite. The set P of primes is infinite.
For all integers x,y, z; show that (Dx +0=x, (i) x—(y—2z)=(x—y) + z.

Define bijection. Prove that if f and g are bijection and g f defined, then the inverse of g f
isf'g™

If x € N and n = 2 and n is composite then there is prime such that p\n and p? < n. If x\0 for
all x € Z but 0\x only when x = 0.

Define cardinality of a set. Prove that the set of rational numbers is countable.

A positive integer n = 2 has a unique prime factotization apart from the order of the factor.
Show that between any two distinct rational numbers there is another rational number. Write nine

) 17 4
rational numbers between % and -
OR

In the recursion for V2, x,, is a rational number Z—“ , show that p,2 -2 q,2 =1 foralln> 2.
n
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Let S,,be set of permutations of {1, 2, ..., n}, then (i) if 7,0 € S,, then o € S,,.
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(i) if i € S;, be identity function then for o € S, ,ioc = gi = 0.

Use identity(1 + x)™(1 + x)™ = (1 + x)™*™, prove that

@)+ (DCE) +-+ Q) = (") form=randn .

Suppose we are given m = 2 and an integer x. The remainder r when x is
divided by m satisfies x = r (mod m), 0 <r <m — 1.

OR
Define partition of a set. Let S(n, k) be partition of a n-set X into k parts, show
that S(n,2) =21 -1
Define invertible element of Z,,. Write invertible elements of Z¢. The element r € Z,, is
invertible if and only if r and m are coprime in Z.

Group - C [4x6=24]

Find the least member and the greatest member of the set X = {n € N/n? + 2n < 60},
show that foreveryn € N, Y, r(r+3) = gn(n +1)(n+5).
If n is a positive integer, n = 2. Then n has a unique prime factorization,apart from the order of
the factor. If gcd(a, b) = d and a = da’, b = db’ show

that gcd(a',b/) =1.

Define Euler’s function with example. Show that for any positive integer n,

Zd\n o(d)=n.
OR

Let n = 2 be integer whose prime factors is n = pflpzez oDy Then @(n) = n (1 — pi) (1 —
1

i) v (1 — i). Also determine ¢ (45).
D2 Pr

The element r € Zy, is invertible iff r and m are coprime in Z. Construct the multiplication
table of Zs.

THE END



