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Do any mvo parts from each question.
I {a) Let P and Q be ordercd scts. Prove that (a,, b)) —«
{ay, hy) in P Q if and only if (@) = a, and
1':1 — < bz) ar (bl = b2 and ay —< a,). 6
(M (1 Let P be an ordered set and x, v € P. Prove

that the following are equivalemi :

I X <oy

PT.O.



(if)

{c) )

(i)
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M. (¥ Qe PR rve Q= x e Q.

Draw the diagram of M, x 2, where 2 denotes

chain of two elements. C 4.2

Let f be a monomorphism {rom the lattice L into
the lattice M. Show that L is isomorphic 1o a

sublattice of M.

Let P be an ordered set and S, T < P. Assume
that w8, vT, A8 and AT exist in P. Prove that

if S ¢ T, then v§ £ vT and AS = AT. 4,2

fey  Let B be a Boolean algebra. Prove that an ideal M in

B is maximal if and only if for any & < B, either

b e M or b e M, but not both, hold. 6%



{h)

()

()

(i)

N

(i

Find the conjunctive normal form of

vy roxy = oxg) ey X))
Let L be a lattice. Prove that the following are
equirvalent :

(DMYa b eel)an(hve)- (anb)vianc)

(DYivp.grelhpvigsn= (pvg)aipvr).
3.3

Lse Kamaugh diagram 1o simplify the following

polynomial :

e R T x3) ot x| Xy X3

Determine the symbolic representation of the

circuit given by :

Py ag) oy x3')) using

Six gates. 343

PT.O.
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{i) Define subgraph of a given graph. For cach of

the graphs below. draw pictures of the subgraphs

GO v ey, Gy vy, GN )

()

Y <

(h)

(7~ Show that the following graphs are isomorphic :

(a)
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"

L
(¥

(b} Find the adjacency matrices A and A, of the graphs

G, and G, given below. bind a permutation matrix “P’

such that A, - PAll’T, 6
Y Vi
Vi V.,
u g
Uy u:

PT.O.
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twh Apphy first form of Dijkstra’s algorithm to find the
shortest path from A to E in the following graph. Write

Sleps, 6

(@) Let A be the adjacency matrix of the digraph : 6

1j I4
2 3

(i} Fmd A;



(5)

(¢)

{7 2142

tity  TIs the digraph strongly connected 7 Explain.

{15y 1s ihe digraph Lulerian ? Explain.

Prove that a tree with more than one vertex has at least

two leaves. lence prove that any edge added to a tree

must produce a evcele. 6

Solve the Chinese Posunan problem for the following

graph - ' 6

PT.O.
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te} 1t G be d connected planar graph with V 2 3 verlices

and | edges. Then prove that E < 3V — 6. lience show

that Ks 18 not planar, 64

tb) () Compute x(G) for the graph shown. Explain your

answer and exhibit a y{G) colorng.

cr\—— f'\£ g

(i 1Is ;(_(Km”) the minimum of m and # ? Give

reasons. 424
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(c) Find the maximum flow for the network shown and verify

the answer by finding a cut whose capacity equals the

value of the flow. oY

(@0 () Define $'a, Va and Aa . For the numeric

function "@’ given by

0, 0<r<2
4 = 1277 +5,r>3

show that S (Va) = Aa

PT.O.
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Let ‘g’ and *B' be the numeric functions such

that :

0, 0sr<2
and b = iQr:r:’
Find the convolution a * b. 34,3

Find a simple expression for the generating
function of the discrete numeric function x|, 1x2,
2x3, 3x4..

Determine the distrete numeric function

corresponding to the generating function :

Alz) = ——, 343
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(c)

(i)
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The solution of the recurrence relation

a,=Aa,_, +B3" 2 isur:C2’+D3"‘,r20.

Given that ag ~ 19 and a. = 50. determine the

constants A, B, C and D

Solve the recurrence relation a, + ba _, +

9a, , = 3, given that a, = 0 and a =1

34,3

11 1,000



