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Instructions : (1) All questions are compulsory.

(2) Figures on the right side indicate marks.

1 (a) Answer the following questions briefly :
(1) Every complete graph is regular graph but converse
1s not true illustrate with an example.
(2) Define : Forest and Minimal connected graph.
(3) What is the the number of pendent vertices in any
binary tree with n vertices?
(4) Prove that e < 3n — 6 1s only necessary but not
sufficient.
(b) Attempt any one out of two :
(1) Find the number of vertices of 4-regular graph and
the number of edges 10 and sketch it.
(2) (a) Define : Planner graph with an example.
(b) Draw the Kuratowski two graph.
(¢) Attempt any one out of two :

(1) Let G be a (n, m) graph. 6 = min {d(vl-)/vi € V} and

A = max {d(vl->/vl- € V} then prove that o< 27mS A.

(2) Prove that the number of edges in tree with
n-vertices is (n-1).
(d) Attempt any one out of two :
(1) Explain Konigsberg bridge problem and the solution
give by Euler.
(2) (a) Define Length of path and prove that every
path is open walk but converse is not true.
(b) G is tree if and only if there is one path
between every pair of vertices. Prove this.
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2 (a) Answer the following questions briefly : 4
(1) Give an example of 3- chromatic, 2- chromatic,
1- chromatic graph.
(2) Define: Acyclic diagraph and give its example.
(3) Define: Minimal covering of G.
(4) Define: Basis of W, and w,.
(b) Attempt any one out of two : 2
(1) Define: Path matrix and give its example.
(2) Prove that (Wg, @) 1s commutative group.

() Attempt any one out of two : 3
(1) (a) Kuratowski's Second graph K3’3 has
edges. Fill in the blank.
(b) A simple connected graph with 4 vertices can
have atmos edges. Fill in the blank.
(¢ Find the Regions(faces) of a connected planar
graph with 4 vertices and 6 edges.
(2) Explain dual graph for planner graph and give any
two properties of it.
(d) Attempt any one out of two : 5
(1) If G is a graph with n-vertices, e- edges ,
f-faces and K- components, then show that
n—e+f=K+1.
(2) Define cut-set vector and in usual notation prove

that (WS, @, ') is a subspace of W over field GF,

= {0, 1}.
3 (a) Answer the following questions briefly : 4
(1) Find the region of convergence and radius of
Zl’l
convergence of the series X5 :
3" +1

(2) Define : Complex series.
(3) Define : Power series.

(4) Expand Tos in Maclaurian's series.
z

(b) Attempt any one out of two : 2

-1
(1) Expand e?z7! (1+22) in Laurentz's series for |z|<1.

@ Prove that ==L+ L3 (—1>"<n+1>(z‘2j"
rove that — =7+ 7 2 R
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(c) Attempt any one out of two : 3
(1) State and prove Laurentz's infinity series for an
analytic function.
(2) State and prove necessary and sufficient condition

for complex sequence {Z } to be convergent.

n

(d) Attempt any one out of two : 5
(1) In usual notation prove that cosh (Z + z71) =

ay + 2oy a, (Z” +Z_”).

223 +1
(2) Sate the Taylor's theorem and expand Z3 in Taylor
z-+z
series for Z; = i.
4 (a) Answer the following questions briefly 4
(1) Define : Isolated singular point.
(2) Define : Zero of complex function.
(3) Define : Residue of f (z) at pole z_.
5z-2
(4) Evaluate : Jc m dz, C:|z| = 2.
(b) Attempt any one out of two : 2
(1) Define: Pole of complex function.
b b mcosax T4
(2) rove that J, 241 2 .
() Attempt any one out of two : 3
Joo dz
(1) Using residue theorem, find the value of = (1 + 52 )3 '
(2) State and prove Cauchy's Residue theorem.
(d) Attempt any one out of two : 5
)= -
(1) Expand 2nn. B laurent's series for

zp=0 and hence deduce that

1 1
[——dz=2mi and [——dz=-Ti
sinh z z2sinhz 3
C
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(b)

©

(d)

(2) If Z,is the mth order pole of complex function f (z) then

prove that
q)m—l (ZO)
Res(f(z), ZO) = W, where ¢(z) = (z—zo)mf(z).
Answer the following questions briefly : 4

(1) Define : Singular point.

(2) Ifthe series X Z, is absolute convergent then X7,
1s also convergent.

(3) Expand e€* in increasing power of z.

(4) Define : Region of Convergence series.
Attempt any one out of two : 2

1
(1) Expand m in laurent's series for 1<|z|< 2.

: e?
(2) Find Res(m s 0].

Attempt any one out of two : 3

do 4r

27
(1) Prove that jo (2+cose)2 - 35

oo X SIN ax T _k
2) Prove that ———dx=—e"%; 0, k20.
2) v 0 x2 +k2 2
Attempt any one out of two : 5
2n do . 2n i {
(1) Prove that Jo 15 cos0 1 2,—<a< .
—-a

(2) By Residue theorem find the value of

Jﬂb do S1

0 (a +cose)2
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