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Time: Three hours

Thefigures in the ntargin indicatefull marks for the questiotts.

Answer e. No. l(compulsory) and anylourfrom e.No.2_7.

l. a) StateTrueorFalse. 
I x 10:10

i) The multiplication group (1, -l) is a subgroup of the multiplicarive group
{1,_1,i,-i}.

ii) lf H and K are two normal subgroups of a group G, then their union may be
normal subgroup of C.

iii) Let G and K be two groups and let /: G + K be a group homonrorphism.
Then Ker f is a normal subgroup of G.

iv) The ring ofintegers has zero divisors.

v) A field can be defined as a commutative division ring.

vi) The function f : R + p defined by /(r) = x2 is many one.

vii) lfS be the set ofpeople, then the relation R on S defi,ed by xRy ifx is
lather ofy is not transitive.

viii) If R and.S are two equivalence relations on a set l, then R u., may not
be an equivalence relation on ,4.

ix) Ifl4 = t1,2,3,4j, rhen power set of ,4 conrains l5 elements.

x) Compositions offunctions is an associative operation.

b) Fill in the blanks: I x 5=5
i) lf R and 5 are relarions from l4ro B, then (R n .t)-1 =... ... ... .

ii)If f:A -Bisone-oneonto,then f-t:B - l is.............

iii) The cardinality of the multi set {a, o, b, b, c} is... ... .....



iv) lf/ = {aa,3b,2c}and B : {2a,b,d,3c} be the multi sets, then .4 U I
is... .. . ... ...

v) lf,4 = {a,b,c}, then the identity relation on,4 is .........

c) Choose the correct option: lx5 = 5

i) A closed walk in which no vertex (except its terminal vertices) appears

more than once is called alan _[path/ Eulerian /circuit
/traill.

ii) Choose the correct statement:

[A] Every walk is a path [B] Every circuit is a path

[C] Every loop is a circuit [D] The origin and terminal of a walk are

always distinct.

iii) Ifa simple graph has l5 edges, then sum ofthe degrees ofall the vertices

is _. l2s/24ts0t301

iv) Ifa graph C has 7 vertices and 9 edges, then the size ofthe adjacency

matrix is _i 7x7 I 7"9 / 9x9 lNone of these]

v) Which of the following is not a logical statement?

[A] Today is Monday [B] There is no rain without cloud

[C] Ifthe diagonals ofquadrilateral bisect each other then it is a parallelogram

[D] Square of a real number is always negative.

2. a) Prove that a simple graph with at least two vertices has at least two ve(ices of 5

same degree.

b) Show that the maximum number of edges in a simple graph with p vertices is 4
p(p-:^)

z

c) Prove that the edge connectivity ofa graph G cannot exceed the minimum 5

degree of a vertex in G.

d) Prove that a tree T with n-vertices has (n-l) edges. 6

3. a) In a group (G, *) and a, b be any two elements in G and e is the identity element 6

, then prove the followings

i)ifb*a=e,lhena*b=e

andii)a*e=aforallaGG

Furthermore, there is only one element e € G satisfling



iii) fbrall a € G, there is onlyone b € C satisfying b * a:e.

b) Prove that a finite integral domain is a field. 4

c) Show that the multiplicative group G = { l, &r, a-rz I is a cyclic group. Find all 3+2=5

the generator(s) ofthe cyclic group G.

d) Define Integral Domain. Examine whether (2, +, .) is an integral domain or 2+3=5

not.

4. a) Give an example of a graph which is Hamiltonian but not Eulerian and vice- 2+2:4
versa.

b) Define spanning tree. Prove that ifthere is one and only one path between 6

every pair ofvertices in G, then G is a tree.

c) Find the truth table ofthe proposition 5

( -pn (- q n r))v (q n r)v (p n r).

d) Find the principal conjunctive normal form using the truth table ofthe
compound position

(pnq\u(-qnr).

5. a) ProvethatAx(BuC) =(exB) u(,AxC). 5

b) Let f :A - B and g:B + C betwo invertiblefunctions,thenshowthatgo/ is l0
also invertible. Also, show that (gof)-1 = f-1bg-1.

c) If/ be the set ofall integers, then show that the relation R defined on I by xRy 5

if and only if x - y is divisible by 3, for all x,y € I is an equivalence relation

on /.

6. a) Prove that the function f: R + R defined by f(x) = 2x3 - 1 is one-one onto. 5

b) IfR and.S are two equivalence relations on a set /4, then show that R n S is an 7

equivalence relation on ^4.

c) Write all the operations on multi sets. 8


