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Answer Q.No.1 and any threé questions from the r‘est

The figures in the right-hand margin indicate marks

1. Answer any five of the following : 2x5

(2) What are meant by regular and irregular
singularities of the differential equation

d*w
dz?

(b) What do you mean INDICIAL equation
concerning ODE ? ' ‘

+p(z)-d—m+ g(z)w=0.
o dz .

(Tumn Over)



(2)
(¢) Show that infinity is not a regular singular point
for the Bessel equation.

(d) De‘ﬁhc Orthogonal functions -associated With'
Sturm-Liouville problem.

(e) Define Green’s function involving ODE.

(f) Define fundamental set of solutions and
fundamental matrix for system of differential
equation.

2. (a) For the regular Strum-Liouville sys£em

2
d7U v u=0,
de
du
u(0)=—(M)=0,0<sx<m,
dx

find the eigenvalues and eigenfunctions and

obtain an expansion formula for a function

fe C'into a series of eigenfunctions.
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(b)-

(1-22) 0" (z)-2z0'(z)+(secz)w =0

( 3)

Let w, (z) and w,(z) be two solutions of

with Wronskian W(z). If ,(0)=1,

o, (0) =0and W [%] - % , then find the value

ofw, (z)atz=0.

{c} Can the matrix

3. (a)

e4l 0 264l '
2e?t 3e! 4e* | beafundamental

e4l el ze4l
; -3 2 0
matrix - of the system A={0 -3 1 }{?
0 0 -3

If not, find the fundamental matrix
X' = Ax. 54342

Let P, (z) be the Legendre polynomial of
degree nn suchthat P, (1) =1, n=1,2,3, ...
If ' _ '

2

1 2 .
§ 12 Vij+1)P(2) | dz=20,

-1 jJ=1

then find the value of n.
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( 4)

() Discuss the solution procedure for solving the

homogeneous vector differential equation in the

X
X
form iX=A):, where x = _2 and
. dt 1
Xﬂ
A= (ay) matrix. 3+7
nxn

4. (a) Deduce Rodrigues formula for Legendre
polynomial.

(b) Using Green’s function method, solve the
equation

2 A

97U _ fix),0sx<1

de
subject to the bdundary conditions
u(0)=u'(0)and u (1) =-u'(1).

(c) Establish integral representation of confluent
hypergeometric function. : 3+5+2
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. 5.

(. 5)

(a) Find the series solution of the differential
equation |

zzdm+z-q-03+(z Yo =0,
dz? dz '

~ where y is constant (real or complex).

(b) Establish the orthogonality property for
Legendre polynomials. 5+5
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