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Attempt the following Questions [6x10=60]
1. a) Define prime number. Write the counter-example for the statement 6n 4+ 1 is a prime. Prove that there is
no greatest prime number. For any natural number n, n? + n is an even number. [5]
b) Show that — (p) V q and p = q are logically equivalent. Prove that if X is a subset of Y, and X is
infinite then Y is infinite. Also prove that the set P of primes is infinite. [S]
2. a) Construct the counter-example for the statement A N (BUC) = (ANB)UC. Define Conjuction and disjunction.
Construct the truth table of p =~ (q V). [5]

b) Define converse of statement. Write converse of "If n is multiple of 3 then n is not multiple of 7". Define
injection and surjection functions. Suppose f, g and h are functions such that composite h(fg) is
defined. Show that (hg)f = h(gf). [5]
3. a)Foranya,b,c €N,ifa <b thena+ b < b+ c.Ifx € N and n = 2and 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. [5]
b) Prove that function f has a inverse if it is bijective. Show that between any two distinct rational numbers
there is another natural number. Write nine rational numbers between % and g. [5]
OR
Let S,be set of permutations of {1, 2, ..., n}, then (i) if 7,0 € S, then o € S,..(ii) if i € S, be identity function
then for 0 € S,, io = gi = 0.Use identity(1 + x)™(1 + x)™ = (1 + x)™*", prove that
(D) + D) + -+ (IE) = () form zrandn = [10]
4. Letx,y € Z,x # 0,y # 0 and x\y, y\x; thenx =y or x = —y. If n is a positive integer, n = 2. Thenn has a
unique prime factorization,apart from the order of the factor. If gcd(a, b) = d and a = da',b = db' show that

ged(a,b) = 1. [10]
5. a)Letn = 2 be integer whose prime factors is n = p;'py? .....py". Then ¢(n) = n (1 - l) (1 - l) (1= i).
D1 D2 Dr
Also determine ¢ (45). [5]
b) Define principle of induction. Use the strong form of the principle of induction to show that if x; = 3,x, =
5, Xp41 = 3%, — 2Xp_q, VN = 2, thenx, = 2" +1,Vvn €N. [5]
OR
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. Given any positive integer n, ny, n,, ..., n; satisfying n; + n, + -+ n;, = n, then

N ol . _ p _(p—l)(p—l)(p—l)
<n1,n2, ...,nk)_—nl!nz!-..nk!' Show thatifa + b + ¢ = p, then (a,b,c)_ a—1b,c + ab—1c + abc—1)

6. Define cardinality of a set. Prove that the set of rational numbers is countable. Define integral modulo m.Prove
that the operation addition @ and multiplication ® defined on integral modulo m of Z,, satisfies. [10]
i) a@b=bPa,a®b=bQa.
i)a @b @c)=(a®Db) Pc.
) a®1=a.
THE END



