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Instructions to the candidates:

1) Answer Q¥%r Q2,03 or Q4, Q5 or Q6, Q7 or Q8.

2) Neat diggramsnust be drawn wherever necessary.

3) Figuresto theright indicate full marks.

4)  Your answerswill be valued as a whole.

5 Assumesiitable data, if necessary.

Q1) a) What is Isomorphism in the graph Explain.the rules for.graph to be
isomorphic with an example. [9]

b) Construct an optimal tree for the weights.5,7,10,15,35/40. Find the weight
of the optimal tree. [6]

c) Find the fundamental cutsét and findamental,citcuit for the spanning
graph with vertices v4{y2;v1,¥3, %5 [6]

OR
Q2) a) Explaimehromatic numbers with respect td@ the following graphs [9]

1), Complete Graph
i)  Star Graph
i)  Wheel Graph

PT.O.



b) Find the maximum flow in the given-hetwork [6]

\ -
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c) What nuniber’of edges are present in a complete graph with n vertices?
Explain‘with the h€lp of a handshaking lemma. [6]
Q3) a) Consider the following relations on {1, 2, 3,4} : [6]

R1={(11), (1, 2), (2, 1), (2,2), (3,4), (4, 1), (4, 45,

R2 = {1, 1), (1, 2), (2, D},

R3={(1, 1), (1,2),(1,4), (2, 1), (2,2), 3, 3)(4, 1), (4, )4,
R4=1{(2,1),3,1),3,2), (4 1), 42, (4.3},
R5={(1,1),(1,2),(1,3), (1, 4)~(2.2), (Z53), (2, )7 (33 3)»(3, 4), (4, D)},
R6 = {(3, 4)}.

Which of these relations ar€ reflexive?

b) Use Warshall’s algorithm to/find the tfansitive closure R* of the following
relation R on the set A< A1, 2,3, 4} where [6]

R={(1,2), (1, 3), (I54), 27Da2, 3), (3, 4), (3, 2), (4, 2), (4, 3)}
c) Show that if seven numpers from 1 to 12 are chosen then two of them
will add up to 13. y [6]

Ve OR
Q4) a) Consider these réfations'on the set of integers : [6]
R1 = {(a, b) ['@ <},
R2 =4(a,"9) &> b},
R3,=Y4(a,B)a=bora=-b},
R4 =H{(a, b) | a= b},
R3¥={@ b)|a=b+1},
R6 ={(a,b)|a+b=<3}
Which of these relations contain each df|the pairs (1, 1), (1, 2), (2, 1),
(1,-1), and (2, 2)?
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Q5)

Q6)
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b)

a)

b)

a)

b)

c)

LetA={a,a,a}and B=1{b,b, b,, b,}. Which ordered pairs are
in the relation R and R™! representc) y the matrix? [6]
N
01 0 00 é&'
My=[1 0 1 1 0 ¢
10 10'9\’ 1
. S N .
Show that ?Y rs (§5§ used to paint 50 bicycles, then at least 8 bicycles
of the sa 10&9 [6]
N4
O | |
D 1n9\q'bbt1ent and remainder for the following : ({3\ [
i) 8%‘7(\;1)0 . (?/
’ d
i Cbr\%s /10 P 0
) Q

S‘?fe and explain the Euclidean a orithm'\gd compute@D‘of two

@ﬁhmbers. O) A% [4]
QO &
Let a=37 and b = 249. Find \(/b (\(7 [8]
) d=ged(a, b) éb <\>q9 Q
N
i) Find integers m %@su @nb
O 4% >

Find the multiplicative in od 197 using the Extended Euclid@

algorithm. ¥, 2161

Using the primalit t \m determine if the follo&ir}g nulﬁgers are

prime. Justify yolia : Q b’v [4]

q.

) 131 OQQ Q)Q

) NP

i S

U inese Remainder Theorem fir{dthe v ‘l@ of X such that :[8]

G S
= 2'mod 3 O ,\'\’
$0)
X=4mod 5 (\/
S
X =3mod 7 o\
&.
%



Q7) a)

b)

Q8) a)

b)

c)

Let R = {0° 45°, 90°, 135°, 180°,2225° 270° 315°} and * = binary
operation, so that a*b is overall angular rotation corresponding to
successive rotations by a and then by b. Show that (R,*) is a group. [6]

Consider the (2, 6) engeding function e. ¢(00) = 10111100,
e(10)=10101010.e(91)<00111010,e(11)=10101101

Find the minintum distance of e. How many errors will e detect? [8]
Define Ringwith Unity, with an example. [3]
OR

Prove that the following table on relation of elements of sct

G = §0,1,2,3,4,5} multiplication mod 6 is not a group. [6]

0 | 2 3 4 5
0 0 0 0 0 0 0
1 0 | 2 3 4 S
2 0 2 4 0 2 4
3 0 3 0 3 0 3
4 0 4 2 0 4 2
5 0 5 4 3 2 1

S = {1,2,3,6,12,28}, where a*b is defined as GCD (a,b). Determine

whether it is an Abelian‘Group or not. [8]
"
v

Define Commut?{.ﬁye Ring, with an example. [3]
X X X

[6582]-68 4



