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1. Answer any FOUR questions 4x2=8
a) Consider the second order homogeneous linear differential
equation

d? d
%(x)W%al(x)d—zwz(x).y:o

Where a,(x), a,(x), a,(x) are continuous on a real interval
a<x<band q,(x)=0 for all xe [a,b] . Let f; and frare

solutions of the differential equation. Show that if f; and



b)

d)

(2)

Jfhave relative maximum at a common point x, of the
interval [a,b]. Then f; and f, are linearly dependent on

a<x<bh.

Discuss the nature of the differential equation

,d*o

2

+le'nzd—a)+(1—Cosz)a)=O atz=0
dz dz

Let F(z) be the Legendre’s polynomial of degree n. If

5
1+2° =) C,P,(2)
n=0

Then find the value of C;

Prove that

F(a,y,v+l;z)=ﬁ

What are Bessel’s functions of order n ? State for what
values of n the solutions are independent of Bessel’s
equation of order n.

Consider the linear system of differential equation
dx

—=ax+b

d 1 WY

dy
—=a,x+b
dt 2 LY

Z[F(a,ﬂ—l,y;z)—F(a—l,ﬂ,y;z)]

2. Answer any FOUR questions

a)

b)

(3)

Where a,, b, a, and a, are real constants. Show that the
system has two real linearly independent solution of the

form x = Ae”and y = Be" if a,b, >0

8x4=32
1) Let F(x),B(x)...P (x) are continuous on [a,b] and
(%), y,(x)....y,(x) are n solutions of the equation

dn—ly
dxn—l

IV | P

R

+..+P(x)y=0 then prove that

W(»,y,...y,) 1s identically zero or nowhere zero in
a<x<b . If P(x),P(x)..P(x) are all polynomial
functions of degree n and have one zero at common point

X, e[a,b] show that all solutions are linearly dependent.

Where W (y,,,....., )is the Wronskian of y,, y,.....y,

ii) Show that

Where P, (z) denotes the Legendre’s Polynomial of degree
n. 3+2+3

i) Find the characteristics values and characteristic functions

of the Sturm-Liouville problem



d)

(4)
(x'y')+Axp=0; p(1)=0, y(e)=0
i) Prove that Sin(zSin0)=2)"J,,,(z)Sin(2n—1)0 Hence
n=1

find the series expansion of Sinz in terms of Bessel

functions. 4+4

i) Solve by using Green function the differential equation

2
d—? +k’'u=x (k#m)— Pi subject to the boundary
X

conditions u(0)=a u'(l)=/p

ii) Show that ordinary Green function does not exists for

2

any arbitrary function for u'(—1) =u'(1) = 0and % = f(x)
x

6+2

1) If the function defined as

h> o d,

# $, 4.,
¢1 = ¢21 > ¢2 = ¢22 ----- ¢n = ¢2n

b b b

A o Do

be n solution of a

homogeneous differential equation%z/l(t)x then prove

that if W(4, ¢,....4,)#0 then solutions are linearly

(5)
independent. Where W (4, ¢,....4,) is the wronskian of

b, P,

i1) Find the solution of non-homogeneous linear equation

6 _3 5t
ﬂzA)anF(t)where A= F@)= ¢
dt 2 1 4

3+5
i) Find the general solution of the equation
2z(1-z)w"(z) + w'(z) + 4w(z) = 0 by the method of solution
in series about z = 0, and show that the equation has a
solution which is polynomial in z.
ii) Show that nP,(z)=zP/(z)— P, (z) where P,(z) denotes

the Legendre Polynomial of degree n 5+3

i) Prove the series solution of the differential equation

2
(1—22)62?—2262—w+n(n—1)a)20 about z=0 admits
/4 /4

polynomial function of n is positive or negative integer.

ii) Prove that [ 1113”1(2)131(2)612:%5,”” where 8, and
- n+

P (z) are the Kroneker delta and Legendre’s polynomial

respectively. 5+3
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