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I nstructions to the©andidates!
1) Solve Q.lor Q:2/Q.30r Q.4,Q50r Q.6, Q.7 or Q.8.
2) Neat‘diagrams must be drawn wherever necessary. )
3) Figuresto_the right indicate fill marks. a

4) Assumiesuitable data, if necessary. §
(&
\\"\
Q1) @ Show that the maximum number of edg%in,) a§iﬁ1plegraph with nvertices
isn.(n-1)/2. ¥ &L 5
(n-1) ) S [5]
b) Construct an optimal treefor thge“wei ghts 3,5, 9, 18, 30, 40, 55. Find the
weight of the optimal tree S~ [6]
N

c) Usngthelabelling prqégdﬁ’e, find themax flow for thefollowing transport
network. R.) [€]

OR

Q2) @ Determinethe number of edgesin agraph with7 nodes, 2 of degree 4, 2
of degree 3 and 3 of degree 2. Draw one sucly graph. [9]

PT.O.



b) Find the fundamental system of cutséis and fundamental system of the
circuit for graph, G with respect to the spanning tree, T. [6]

c) Find the/chromatie’ number with the help of graph coloring for: [6]
) /Ke{complete graph with 6 vertices)
i JAnygomplete bipartite graph.

~

i) CZ(cyclic graph with 7 vertices). gJ

}‘\
Q3) @ Consider these relations on the set of integersds, [6]

/

Ri={(a b)|a<h}; o\ e S

R2={(a b)|a>b}; Q) ¥

R3={(a,b)|a=bora=—b}i§ Ry

Ra={(ab)la=b};

RS ={(a b) | a= b+ Afi"

R6={(ab)|a+ bs'_:f&;'

Which are symametric and which are antisymmetric?

b) Functions, f, g& h arédefined ontheset X ={1, 2, 3} as [6]

fF=4(L23), (%1, (3 2)}
9={(1,2)2.3), 3, 1)}
h={(12),(21), (3 3)}

i)  Find fog and gofs Are they equals?

i)  Find fogoh and fohog.

c) If A={abcd} and R = {(ab),(c.d{de),(d&)(aa)(b,b).(dd)}is a
relation onA. Draw adigraph R and R~ [6]

OR
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Q4) &)

b)

Q5) 8
b)

Let A = B bethe set of real numbers [6]

f:a—>given by f(xX) = 2¢-1

g:B—>Agivenby g(y)=3,/%y+%

Show that fisakijection between A and B and g isabijection between B and A.

[6]

\\"\
/

)" Find the lower and upper bognpls of’the subsets {4, b, ¢}, {j, h},
and{a, c,d,f} inthepost Wﬁh the I—?asse diagram shownin Figure?

i)  Find the greatest Iower})ound and the least upper bound of
{b, d, g}, if they emst ‘Tn the post shown in Figure?

Solvethefollowing redyr;ence relation [6]
a—-3a,=2 = La =1
Using Euclidean Algerithm find GCD of 268 & 884. [6]

Using Fermat’ s Theorem and Fermat’ s Euler Theorem salvethefoliowing:[6]
) 7121 mod 4
i)  117100mod 17

Find the multiplicative Inverse of 37 mod,26'using Extended Euclidean
Algorithm. [6]

OR

[6002]-226 3



Q6) @ Using the Chinese Remainder Thegrem, find the value of P using the

following data. [8]

P=1mod 2

P=2mod3

P=3mod5
b) State and expléin Fermat - Euler’s Theorem with example. [4]
c) FindtheAatient function of thefollowing numbers: [6]

) 75

i) 143 ‘

|
i) 108 Q’J
(&
\\"\
Q7) @ Let G={even, odd) and binary operation a)b’e define as, [6]
dd X%
@ |even|o <
even | even | odd AN
)
odd | odd | evend/
{

Show that (G @) is agrgnp
b) Definethefollowi ng"ter'mswith anexample: [6]

) Monoid

i)  Group

i), Abelian grotp
iV)y Ring

¢)  Findthe hamming distance between code wordsaf: C={(0000), (0101),
(1011), (0111), (1111)}

Rewrite the message by adding an evertparity chieck bit and odd parity
check hit. [9]

OR
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Q8) @ Consider the (2,6) encoding functicive. €(00)=100000, ¢10)=101010
€(01)=001 110, &(11)=101001 [6]

1)  Find the minimum distanceof e
i)  How many errorswilledetect?

b) Letl betheset efiall integers. For each of thefollowing determine whether
* IS an assoclatiy7e operation or not : [8]

) a*b=sumax(ab)

i) & b=minfa+ 2,b)

iy’ gFb=2a-2b '
iv) atb=min(2a-b, 2b- a) .

V) o, &b = LCM(a,b) (2

viy a*b=ab e,

vii) &b = power(a,b) ~ -
i) &bz 3"’ v

c) Definefieldwith an exaryipe: [3]

9

O 4
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