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This question contains 10 objective type / fill 10%x2=20
in the blanks / true-false type questions.
Choose / fill / true or false correct answer.

(a)

(b)

If A and B are sets, then (A~ B) U (AN ~ B)

and An(~ Au B) are equal to :
i) Aand B

) Aand A~B

@ AuB and 4

(v AU~B and AUB

Let f:R >R be given by f(x)=—x> and
g:R, > R, begivenby g(x)=+x where
R_ is the set of non negative real numbers and

R is the set of real numbers. What are fog

and gof ?
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(c)

(d)

i) x, —-x
@ -xx

(iii) not defined, —
(iv)
Let @ be the set of rational numbers and define

—x, not defined

a*b=a+b-ab. Structure <Q, *> is

()  Semigroup
(1 Group
(i) Monoid

(iv) None of these.

Which one of the following is false ?

(). The set of all bijective functions on a finite
set forms a group under function

composition.
(@) The set {1, 2,....., p—1} forms a group
under multiplication mod p where p is

a prime number.
() The set of all strings over a finite alphabet
forms a group under concatenation.

(iv) A subset S of G is a subgroup

of the group <G, *> if and only if

for any pair of elements

a, be S, a*b lec8S.
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(c) What is chromatic number of a graph ? Find the
chromatic number for the complete bipartite graph

K

m, n-

Attempt any one part of the following :
(a) () Make a truth table for (pA ~ p) v (~ (gar)).

(1) Determine the truth value for each of the following
statements ‘Assume X, y are elements of set of

integers.
(1) Vx,y x+y is even
(2) 3JxVy x+yis even
(b) Define a well formed formula. Show that the following
equivalences :

() Po@->Ro6P5(~QvR)o(PAQ) >R
(2) P—)(QVR)(—)(P—}Q)V(P—)R)

Attempt any one part of the following -
(@) Solve the recurrence relation
’

2

In+2 " Yns1 " Yp =N

(b) Explain the following terms
()  Pigeon hole principle
(W) Polya's counting theorem.
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SECTION - B : (ii) Let g(x, y, z) be the statement

2 Attempt any three parts of the following : 10x3=30 | "x+y=2" What are the truth values of
(a () Whenis A-B=B-A ? - Explain. the statements ?
(ii) Show that any positive integer n greater than VxVy 3z g(x, y, z) and

r equal to 2 is either a prime or roducts
or equal to 2 is either a prime or a p 1z Ve UL, G 7

of primes. { -
e) The generating function of n
(b) Let a binary operation # on G be defined byl € ). e 8 MRS O e
_ Gn, g9 Qoyecces is the expression
(a, b)*(c,d)=(ac, be +d) for all ordered pairs 0’ 71> T2 P
(a,- b) of real numbers, g = 0. Show that (G, *) A(x) =a, +alx+a2x2....+ a,x" +..... Using
is a non abelian group. Does that subset ' of all those - generating functions, solve the recurrence relation

. h ’ f
elements of (G which are of the form (1, b) orm 2 a +3a, ;- 10a, , =0 for n>2 and

subgroup of G 7
: . ag = 1, a;= 4
(c) Let A be the set of factors of a particular positive

integer m and let < be the relation divides 1.€.

i SECTION - C 10%x5=50
<={(x, y)|xc A and yc A and (x divides »}
Draw the Hasse diagram for , 3  Attempt any one part of the following :
- ik ;
@) m=30 (a) Prove that the relafion "congruence modulo m" given by
) m=12 =={(x, y)| x—y is divisible by m}

) m=45.
(d) (@G  Show that :
(PvQr~(~PA(=Qv~ R))v(=PAr~Q)v(~ PA~R)

is a tautology. (2 +x5) = (1 + )
4 [Contd... 7304] W R R 5 [Contd...

Over the set of positive integers is an equivalence

relation. Also show that if x; = y; and X5 = ¥y then
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(b) (i) What do you mean by recursively d?ﬁ“ed (6) Let X={2, 3, 6, 12, 24}, let < be the

functions ? Give an example.
G) How does a indirect proof technique differ from .

direct proof technique ? - Explain.

partial order defined by x < v is x divides ¥ .

Number of edges in the Hasse diagram of

(X, <) is
4  Attempt any two parts of the following : & 3
(@) What do you mean by isomorphism of semigroups ? @ 4
How does an isomc')rphismwijf semigroups d}; f from ( G o
an isomorphism of posets ? .
(v) none of these
Let S={1, 3, 7, 9} and -
(b) LetS { ; } (f)  The proposition PA(~ P v Q) is
G =(S, m_ultiplication mod 10) __Determir}e @i A tautology

| ;
all left and right cosets of the subgroup {1, 9}. | (1) Logically equivalent to P A Q

(c) How does a field differ from a ring ? Explain W? R () Logically equivalent of P v Q

example. | | (v) A contradiction.
E | () Maximum number of edges in a planar graph with
5  Attempt any two parts of the following : § vkl ‘
Let 7. be a lattice. Prove that for every a, b and
(a) et I (h) Let @(x):x+1<4. Then V xQ(x) is
cin[,if as<bh and ¢<d, then gve<bvd
(™) ( ,and dx Q(x) is
and gac<sbad. :
| s & ()  The largest possible number of leaves in an
(b) Let (Dgg, <) be lattice of all positive divisors o n-tree of height k is
and x<y means x/y. Prove or disprove the () Ifn pigeons are assigned to m ﬁigeonholes then,

one of the pigeonhole must contain at least

statement : (Dgg, <) is a Boolean algebra.
- pigeons.

73041  |INOMMINIA 6 [Contd... /3 R 3 [Contd...



