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DISCR.ETE MATIIEMATICS
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The flgures ln the margln indlcate
full tmarks for the questtons.

Ansuter ang flae questions.

1. (a) If A, B and C are any three sets, then

show that

(A-B)U(B - A)-(AUB) -(AnB) 4

(b) Let f':R-+R defined bY f(")= x3 - x'
Show that /defines a mapping from R
onto R. Is this a one-one maPping ?
JustiS/.

(c) If axa- b in
value of x.

2+1=3

a group G, then find the
3

Contd.



(d.) Define subgroup.
empty subset H of
subgroup of G

aeH, beH+ab-r

Show that a non-
a group G to be a
if and only if
eH. 2+8= 1O

2. (a) If Pn is the symmetric group of n
sympols, then show that the alternating

'It a.group An is a normal subgrouP of Pn.
6

(b) Prove that if for every element 'a'in a
group G such that o' - e, where e is
the identity in G, then G is abeliall.

4
!

Show that the sum of degrees of all the
vertices in a graph G is even. 4

(c)

(d.) Let (P(A),<) denote the standard partial
order on the subsets of A, given by set
inclusion. Then

0 Determine whether there is a
greatest and least element of
(P(A), s).

(it) Draw the Hasse diagram of

(P( {o,b, c}), E) 4+2=6
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3. (a) Prove that the statement
(p -'q)+(p " q) is a contingency. 4

(b) Prove that a finite graph is bipartite if
and only if it contains no cycles of odd
length, 6

Prove that every chain is a lattice. 3

for a connected graph, any
path have a common point.

7

(a) If / is a homomorphism of a group G
into a group G' , then show that

(a) f (")=e', where e is the identity of

G and ' is the identity of G' .

(b) f(" ')- U@))-', v a eG.
3+3-6

any lattice and a, x, A be

L such that x SA . Show
that AAls(- aAA.

(c) Consider a set ,g = {I,2,3} . Is the relation
of set inclusion cc c" in a partial order
on P(S) ? Where P(S) is a power set
of S, 4

(c)

(d)

4.

Prove that
two longest

Let (f,<)
elements

,

e

b

o:

)e

)f

(b)
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(d ) 
3.l;;":?:'" ; :';::,T' n, "i .ffi':X;
of G. 5

5. (a) Let / be the set of all integers. Define

a relation R on / by xRa if and onlY if
x-A is divisible bY 3, Y x,Ae I . Show

that R is an equivalence relation on I.
6

(b) Express the
the product

0 (1 2 3)

(it) (1 3 2

following Pgrmutations as

of disjoint cYcles.

(4s) (1 67 8e) (1 s)

s) (1 4 3) (2 s 1)

Negate each
propositions :

4+3=:7

of the following

0 All boys can run faster than girls.

(it) some students do not {ive in
hostel.

(iit) Some of the students are absent
and the classroom is emPtY.

1+ 1+ 1=3

(d) Show that every simple graph (finite)
has two vertices of the Same degree.

(c)
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6. (a) Prove
th e'

(d) Draw a
bridge.

(e) Define

regular

fhat for any propositions p, e, r,
compound proposition

graph whose every edge is a
2

3-regular graph. Draw a 3-

graph of five vertices. 1+2-3

l(p +q) 
^ 

(q -r )l+(p +r) 15a
tautology.

(b) Find the principal conjunctive normal
form of the compound statement
pe(- pv -q).

(c) Let A(*): x has a white colour

B(t): x is a polar bear

C(x): x is found in cold region,
, over the universe of animals.

Translate the followittg into simple
sentences ._ 1+ 1+ 1=3

(i) 1x (B(*) n v A(t))

(ii) (:r)(- 
"(r))

(iiil (vr)(B(r) nc(x) -+a(r))
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n Define cyclic group. Give an ex\ample

of an infinite cYclic grouP. I+1=2

(g) How many generators are there in a
cyclic group of order I ? Also, write the

generators with justification. 1+3=4
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