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SECTION I

(a) Prove by induction that for all n > = 1

- / - r 1 \ / . + t \

1.2 + 2.3 * .....,.. * n(n + l) t6l

(b) (r) Given that the value of p + q is false. Determine the

value of (-p v -q) a q.

(ii) Given that the value of p -+ q is true. Can you del,ermine

1.

the value of -p v (p <-> q) ? t41
P.T.O.
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s . .

(c)

(a) Consider the binary relation * defined

. '
[a, b, c, d] by the following table :

a t o , d

c

ad , a

d b d c

on the set A =

d

l}i621tnL

t41
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(b)

S o .s1

(cJ

t6l

4.

:

Or

(a) Let A = (a, b). Which of the following tables defne a semigroup

A ? Which define. a Monoid on A ?

(ii)

on

(r)

a

b a a

a b

a b

b b

taTatl_tn1l 4
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l t .

(b) Let G be a goup and. let o be a fixed element of G' Show

that.the function fo : G -+ G defined by foG) = a x a-

fAtt, for x e G is an lsomorpmsm' tvr

(c) Let R be a commutative ring with additive identity O and

' multiplicative identity 1, then prove that :

(t) For anY r in R, O * I = O

. (ii) For anY r in R, -* = (-1) * r' t61

[3762]-201

t4)
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tA1

' O r

6 .  ( a )  L e t  A  =  B  =  C  =  R  a n d  l e t  f  : A - +  B , g : B - + C b e

oenneo Dy I\a) = d. - r and 8(0) = b". Fino :

(1) Vod (2)

Q)  @ol )  (2 )

(3) (con (tr)

(4) (f od @)

(5) Vofl (y)

(6) (e og g).

137621-20r
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(b) a - l  + L ^  - - + ,  _
For the relation R whose matnx ls glven, nng trne maunx

of trarsitive closure using Warshall's Algorithm :

I

0

0

1 0 0

1 1 0

0 0 1

0 0 0

t6l

(c) Draw the Hasse diagram for the relation R on A = l\' 2'

3, 4, 5l whose relation matrix is given below :

,  M n =

1 1 1 1 1

0 1 .  1 1 1

0 0 1 1 1

0 0 0 1 1

0 0 0 0 1

t61

(a)

(b)

lg762l-201
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(c) ^ :Le[ G, ot order n, be a connected 3_regular plane graph in

wrucn every vertex ties on one face of length 4, one face

of length 6 and one face of length g. Determine the number

of faces of G. t6l

snow that Krr, o is Hamiltonian if and only if z > 2. Hence@)

show that I(o, o has :

Hamiltonian cycles.

Or

(a) The graphs G and H, with vertex-sets V(G) and V(H), are

drawn below. Determine whether or not G and H drawn

below are isomorphic. If they are isomorphic, give a fimction

g : V(G) -r V(H) that defines the. isomorphism. If they are

not, explain why they are not. t61

t3l

. 8 .

G :

1376a-2f1 8
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(b) .. What is the maximum number of edges. in a simple graph

on n vertices ? t3l

(c) Draw the graphs formed by the vertices and edges of a

tetrahetlron,. a cube and an octahedron. Find a Hamiltonian

cycle in each graph. lol

(d) How many simple labelled graphs wrth n verf,lces are

there ? 131

9.

B s c 4 JJ

JL :  A

f r 2 8 4 G

9 P.T.O.
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Find the. preorder, postorder and inorder traversal of the

followine tree : 161

(c) Construct the labeletl tree of the algebraic expression :

(k +:t\* z)/a) * (rs + (* + *)) t4l
\ \ \ -  J  , '  - , / /  ' I  '  \ - "  \ '  ' / l '

I Or

(a) Finrl a minimum cost spanning treJ for the graph with this

cost matrix. IIow many such trees are there ? t61
A B C D E T ' G H

0 1 2  0 1 4  1 1  0 1 7  8

t 2  0  9  o L z  1 5  1 0  9

0 I 0 1 8 1 4  3 1  0 9

14 :0 18 0 0 6 % 14

1 1  1 2 ! 4  0  0 1 5  1 6

0 1 5 3 1  6 1 5

1 7  1 0  0 2 3  1 6

137621-20l

8 9 9 L 4 0 1 6 2 2

(b)

10.

A

B

. C
D

E

. F

G

H

0 8 1 6

8 0 2 2

10
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(b) For' the network shown below determine the maximum flow

between the vertices A and D by identifying the cut set of

maxlmum capacrty as shown in the figure below : t61

9 4 C

(c)

11. (o) (t) In how many ru"y" .- 6 men and 5 women be seatetl

in a line so that no two women sit together ? [3]

In how many ways can 6 men and 5 women sit in a

line so that women occupy tne even places r t,Jl

A family of 4 brothers and 3 sisters is to be arranged

in a row for a photograph. In how many ways can they

(ii)

(b) (,)

be seated if all sisters are together ? t31

PT.O.t37621-20L 11
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(c)

12. (a)

(b)

(c ,

137621-20r t2
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