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GROUP A [6(2+2)=24]
1) 2) Define even number. Prove that for all natural numbers n, n? + n is
even number.
b) Define odd number. Show that 17 is a prime number. 3
2) a) Let Dy, denote natural number that divide n then find Dgy U Dy and
Dgo N Dys.
b) Show that ~ p V g and p = q are logically equivalent.
3) 2) Prove that a natural number is a multiple of 12 if and only ifitis a
multiple of 3 and a multiple of 4.
b) Foranya,b,c EN,ifa < bthena+c<b+c.
4) a) The formula f(n) = 2n defines a function f: N — N. Prove that fis
injection but not surjection.
b) Prove that if X € ¥ and X is infinite then Y is infinite.
5) 2) Find the positive integer r,and s such that * is equal to 0.10017.
b) Forany x,y,z € Z, prove that x — (y —2z) = (x —y) + z.
6) a) Show that /3 is irrational number.
b) Show that (}) = (,°,) for0 sk =n.

an

GROUP B [13x4=52]
7) Prove that there is no greatest natural number. For any natural number 1,
n? + 7n + 12 is an even number.

Construct the truth table of p =~ ¢ A~T
rr+3) =30+ D@ +5)
of N has least member

8) Define Conjuction and disjunction.
T
9) Use method of induction show that, X x
10) Define least member of X & N. If subsets c:; X1, X2
ast member.
then X; UX,and X3 I“IJ.'fz l?ave le s il W
11) Define injection and surjection funcuoni, o
= is bijection. but not sur) . )
g(g(x)) = x. Prove that g 15 : : -
12) 1fx\0 forall x € Z but 0\x only when x = 0 and, if p and p’ are prim
el
p\p',then,provep =p.
13) Define cardinality of a set. Let m be a natural number, then every natural
number n, there is an injection from Ny, to Nythenn < m.
14) Show thatif c\a and c\b, then c\xa + yb for any integer X, ¥. If x and y are
non-zero integers such that x\y and y\x then either x =y 0T X = —).
15) Define countable set. Prove that set of real number is not countable.
OR
Prove that the sct of rational number is countable.
16) Let S,be set of permutations of {1, 2, ..., n}, then (i) if 7, ¢ € 5, then 1o €
Siil
(i) if i € Sy be identity function then for o € Sy, io = gi = 0.
17) For any positive integers m and n, prove that
% ey i e el o i
OR
Define Mobius function. Let g be a function defined on N and function F

defined as f(n) = To\ 9(d) then g(n) = Tarn u(d)f (2).
18) Define partition of a set. Let S(n, k) be partition of a n-set X into k

parts, show
that S(n,2) = 2" — 1
19) Define invertible element of Z,,,. If y is invertible in

z,. Zm then y®(™ = 1
GROUP C =
20) Define principle of induction. Prove that if X =3x=5 [4x6=24]
Xne1 = 3xn - 2x“_1.\1'n = z,thenxn =2n 1V & : v

2D)IEpis a prime and 1, x;, . »¥n are any integers such that — 2.
X1Xzwudy




