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Answer Q. No. 1 and any three questions
from Q. No. 2 to Q. No. §

. The figures in the right-hand margin indicate marks

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

Hlustrate the answers whenever necessary
- 1. Answer any five of the following: 2xS

{a) Let P,(z) be the Legendre polynomial of
degree nn and let
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Plﬁ+l(0)—-;%_Pm_|(o)’m—112,
If P,(0) = -=, then find the value of
1

§ P2(2) dz

(b) Define ordinary and singlﬂar points of a second
order ordinary differential equation.

{c) Writedown theimportant properties of Green’s
function involving ODE.

(d) Define orthonormal functions. |

(e} What do you mean by Bessel’s functions of
order n . State for what values of 7 the solutions
are independent of Bessel’s equation of
order 1.

(f) Find the indicial equation corresponding to the -
singularity z=0 of Gauss’ hypergeometric

equation.
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2. (a) Show that eigenfunctions of -a regular
Sturm-Liouville system

d dy R
;1;{p(x)i}‘:&-{)\g(x)-q(x)})’zo,

having different eigenvalues are ofthogonal with

respect to the weight function o (x ), where N
is a parameter, p, ¢ and ¢ are real-valued
functions of x and P, 0 are positive.

(b) If f(z) is continuous and has continuous
derivatives in [ - 1, 1] then proye that £ (z) has

unique Legendre series expansion given by

where P_’s are Legendre polynomials and

Cn=2q+l
2

i .
§ riz)P,(2) dz,
-1

n=1,2,3,...
S+95
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3. (a) Discuss Frobenius procedure of finding the
series solution about the regular singular point
atthe origin for an ordinary differential equation
of 2nd order when the roots of the indicial
equation are equal.

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

equation

I rixy

dx? :
‘subjécttoy(0)=y(a)=0. » 5+5

4. "(a) Solve the system of differential equation

dx

22 = Ax
dat -
-1 2 3
‘where A={ 0 -2 1 and
-0 3 1
x (1)
X= X2 t)
X, (t)
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(5) Find the solution of the Gauss’ hypergeometric
equation

d’w

z(l1-2)
dz*

+'{c-(a+'b+1)z}~d—u—/- abw=0
dz

near the point at infinity, where a, b, c are
constants. 5+5

5. (a) Find the Legendre polynomial P, (z) by
solving the following differential equation

g2
(1-2%) d W-ZZiu—/+n(n+ 1) w=0.
dz* dz ‘
(&) Show that
\Ii%f Jy,(2) =§sinz-‘cosz.
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PG/IS/MATH/MA-1103/09 ‘ MV-—150



