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1; ?‘111 questions are compulsory. : 1°n~[21/zHours] [otal Macks: 7;\}0/
D) igures to the right j : \4
: ' 1ght indcate fy]1 marks, \Q\
Attempt any ONE question: ‘\é‘\
i. If (A") = (a™) i ‘ ~ i
V(G) ?: {t() ‘{v) 18 the n* power of adjacency matrix A of vk \ |
(1) a2, i 7 7 1o th Un then prove that A cfn gl O 3}}
ij) € nu
@) (113: = dﬁ_g,(y,;), ‘ mbgr of v; — v path of length 2. , ,\\9/
N (53}? Etzzcet of A% is the Tumber of triangles in G = QQ .
ii. Show that a nontrivi f b L '
ontrivial graph is bipartite if and only if it ¢ ﬁ.\?ains no odd cycle.
Attempt any TWO questions: = (12)

i. Define cut ed
" and only if e is: :jytl?aph G. Prove that an edge e ofF graph G is & cut edge of G if
¢ and hence prove that every e in a tree is a cut edge-

g g} iglcj)blglﬁzlm(rzu_ml()i/e grelf o 9G vith .J(G) 2 (n= '0?2, then show that G is connected.
iii. Show that sharp? In this case, cay Y — 1)/2 be replaced by(n = 2)/2 1
il at a connected (p, g) graph contains g cycle if and only if ¢ = P-

iv. Show that every nontrivial graph contai.\‘@) at least two vertices w—l;jch are non cut

vertices. \
Attempt any ONE question: : Q\ (8)
i. Let G be (p, q) graph. Show tha the following statements are equivalent.

1) G is tree. ™
2) G is acyclicand g =p — 1,&.\’
3) G is connected and g = 221
ii. For any simple gl‘&ph'G\Qprove that k(G) < & (G) < §(G) where (G denote the
vertex connectivity ané\’n'(G) denotes the edge connectivity and 6(G) denotes the
.minimum degree of@}raph G.
Attempt any TWO qé%zstions: ‘ (12,

i: Show that each;‘!hbel spanning tree with n vertices COITespo

s = (51,52, ..Sn—2) Where 5; € {1,2,...,n} for i = 1,2,

Let 7(G) q(é: ote the number of spanning trees of agraph G. Ife € E(G) is not & loop,
then proye that 7(G) =7(G ~ e) +7(G-e). .

iii. Show (ﬁ)at a tree with at least two vertices contains at least two pendant vertices.

S t?that there exist a connected graph wiﬁh degree sequence dy >da 2> e > d, if

nds to a unidue vector

iv. ‘
@onlyifl)di21’f0r1Si_<_nand2)Zdi=2n—2
; Q i=1
‘ {\/ [TURN OVER
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