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ANSWER ALL QUESTIONS

| () Define interconnection network and show howay be modeled by a simple gra

[OR]

(b) What type of graphs is used to model ¢-bar switches? Define a strongly connected graph am
example. (5)

(c) Define an embedding of a graph G into H. Expliie parameters (i) dilation, (ii) congesti
(i) dilation-sum, and(iv) congestio-sum of an embedding. For embedding f show be
determine each of the paramet (15)
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[OR]
(d) (i) Let G be a connected undirected graph witther (n > 3) and the maximum degreed > 2.
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Then prove thatl (G) > {[lo n(d_2)+2] ford >3

Ya-10—

(ii) Discuss the role of planar graphs in the layouVLSI circuits (10+5

Il (a) Let G be a graph of order n. Then prove tlatany 8 € Aut(G), its restricition to X is al
isomorphism between G[. and GP(X)] for any non-emptyX € V(G) where 6(X) ={y €
V(G):y = 6(x),x € X}

[OR]
(b) Prove that the converse Cr(S) of a cayley grapiCr(S) is also a cayley graph. Also list
properties of a cayley graph. (5)

(c) Define a line graph of an undirected graph. LeteGabsimple undirected graph and L(G) be
line graph of G. Prove the followir

(i) L(G) is simple and/(L(G)) = £(G).

(ii) dpy(e) = dg(x) +dg(y) — 2 for anye = xy € E(G), and hence  &(L(G) = ¢(G). In

particular, L(G) is (2d 2) —regular if G is d-regular.

(iii) For any x € V(G), the subgraph of L(G) induced by the edges indidéth x € V(G) is a

complete graph.
(iv) £(L(G)) = 5 Zrev(e)(ds ()2 — £(6).




(v) For a connected undirected graphL@®;) = ¢ if and only if G is an undirected cycle.
[OR]
(d) Define cayley graph. Prove that a cayley graplegular and does not have a loop. Generat
cayley graph whety = {0,1,2,3,4,5,6,} is the additive group of modulo 7 and- { 1, 2, 4}.
(15)

Il (a) Define Hypercubes. Also dra®,
[OR]
(b) Write 5-bit Gray cod®; . 5)

(c) (i) For any given vertex of Q. ,prove that there exists a unique verteguch that the distang¢

d(Q,:x,y) =n. Also prove that there areinternally disjoint &, y)- paths of lengti.

(i) Letx andy be two vertices inQ, andd(Qn;x, y) =d. Then prove that there existda
dimensional subcube i, in which there dnaternally disjoint X, y)- paths of lengthul.
Also prove that there existinternally disjoint (X, y)- paths of lengthl in Q, such that

of which are of lengtl, otherwise of lengthd +2.
(7 +8)
[OR]
(d) (i) Prove thav (G, xG,) =v(G,)v(G,) ands(G,xG,)=v(G,)£(G,)+V(G,)&(G,) .

(il) Prove tha2T _, can be embedded int@,,, with dilation 1. 8+7)

IV (a) Draw B(2,3) and construct an euler circuit in it.
[OR]
(b) Define circulant networks and dras\(8;+{1,2,3) (5)

(c) (i) Write the procedure to construct CCfom WBF(n). Also construct
CCC(3) from WBF(3)

(ii) Let p,, be a minimum routing in a whe, . Find 77(W,, p,,) - (9 +6)
[OR]
(d) Define De Bruijin networks using d-ary seqce, line graphs and arithmetic
method. Prove that these three defimitiare equivalent. (15)

V (a) Write a note on forwarding index of routing.

[OR]
(b) Prove thatr (Q,) =2"*(n-2) + 1. (5)
(c) Let G be a strongly connected digraphraye that
%Z (Z): (d(G;xy)-1)<7(G)<(n-1)(n-2) Also prove that the upper bound
yov x(zy)v

can be attained and, the lower boundr (&) can be attained if and only if there

exists a minimum routing,,  in G for whittte load of all vertices is the same.
[OR]
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(d) Prove thatP(n, 2) :El if N> 4.
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