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Candidates are required to give their answers in their
own words as far as practicable.

-Hlustrate the answers wherever necessary.

The symbols have their usual meaning.
ODE and Special Functions

1. Answer any four questions : 4x2

(a) Define fundamental set of salutions for system of ordinary
differential equation.

{(b) IFind all the singularities of the following differential
equation and then classify them :

(z-2%) w" + (1 - 520" — 4w = 0.
(c) ;Find the value of P,(1).

(d) ' Show that J (2} is an odd function of zif n is odd.

{Turn Ouer)



(e) Define orthogonal functions associated with Sturm-
Liouville problem.

(i Deduce the symmetric property of Gauss’s
hypergeometric function.

(8) Show that Jy(2) + 2Jy(2) + 2J,(2) = 1.

0, n=0

1
{h) Show that I . P,(2)dz = {2 -

2. Answer any four questions : 4%x4
(a) Show that Jg(z)"QZ::ng(z) =1 and prove that for

Ll

V2

(b) Using Green's function method, solve the following dif-
ferential equation y"(x) = 0, subject to boundary condi-

tions y(0) = y'(1), ¥'(0) = ).

(c) Deduce the integral formula for the Gauss hypergeometric
function,

real z, |Jy(2)| < 1 and lJn(z)l <—=,forallnz1.

(d} If z> 1, then prove that Pz} < P, (2.

(e} Find out the generating function for Bessel function of
integral order.

() Show that 1 + 3P,(2) + 5P,(z) + TPy(z) + ... + 2n+ )P (3}

d
= -d—z[Pn+|(Z) + Pn(Z)] » where P, (2] denotes the Legendre’s

Polynomial of degree n.
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(g) I the vector functions ¢, ¢,, ..., ¢, defined as follows :

on ?12 Pin
P21 P22 P2
P = y P2 = yeee P = "
?n1 Pn2 Pnn

be n solutions of the homogeneous linear differential

equation -i—f = A(t)x(f) in the interval a < t < b, then

these n solutions are linearly independentina <t < b
iff Wronskian W[(pl, D2, oy tpn] 20Vt , ona<t=<b.

(h) Consider the boundary value problem

2

d’y
=L 4ay=0,0sxsn
dx2

subject to y(0) = 0, y'{x) = 0. Find the eigen values and
eigen functions of the problem.

3. Answer any two questions ; 2x8

{aj (i) All the eigen values of regular SL problem with
. rix} » 0, are real. -

{iij Find the general solution of the homogeneous sys-

tem
1 -2 0 xl\l
g’%: 2 3 0| where X=|x;!.
0 0 2 x;;J
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~(b) (i) Establish generating function for Legendre
polynomial. Use it to prove that

{@n+ 1)2P(2) = (2 +1)P,,,(2) + nP,,(2).

(iij Deduce the confluent hypergeometric differential
equation from hypergeometric differential equation.
(4+2)+2

{c) (i) Prove that if f{2) is continuous and has continuous
derivatives in {~1, 1] then f(2) has unique Legendre
series expansion is given by where P, ’s are Legendre

Polynomials
1
Co= 1" t(2)P, (K2 n=1,2, 3.,
2 Ja
(i) Prove that E[Jo(z)]= -Ji(2). 6+2
dz

{d) (i) Find the general solution of the ODE

2zw/(2) + (1 + Zw'(2) — kw = 0 {where k is a real
constant) in series form. For which values of k is
there a polynomial solution ?

{iiy Show that ﬁt‘z_ J g 5+3
1 VT %(z)_;smz—cosz.

[Internal Assessment — 10 Marks]
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