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(Ordinary Differential Equations)
Paper - HCT - 1.3
(New)
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Instructions to Candidates.

1) Solve any five questions
2) All questuions carry equal marks.

1. a) State and prove existence theorem for the solution of the second order intial value

problem (8)

b) Let pbeany solution of L(y)=y"+a,y"+a,y =0 onaninterval I containing a point x,

then prove that for all xin T fg(x,)e HE g ()< Jp (e where
loCol= oo

() ] k=1+|a|+a]. 8
2. a) Letg, ¢,beanytwo linearly independent soluticns of L(y)=0 on an interval |, then

show that every solution ¢ of L(y)=0 can be written uniquely as ¢ = ¢,¢, +c,¢, where

¢,,c, are constants. : 8)
b) Let g, g, ¢ be n solutions of L(y)=0 on an interval I then prove that
W (B, () =ex| = [ 1 (0) | (v, ) (5) 8)
3. a) Defineadjoint and self adjoint equation. Further transform the following equations
into an equivalent self adjoint equation (4)
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b) X -2x/+2y=0 4)
c) f(x).y”+g(x)y':0 4)
d*x 5 dx
i) ——+2 —+3x=0 4
I A “)

4 a) Define characteristic value and characteristic functions of the Sturm-Lionville(S.L)

problem 4)
b) Find the characteristic values and characteristic functions ofthe S.L problems  (6)

. dy b

i) SEeay=0. y(0)-y(0)=0 y(m) -y (7)=0

. d[ dy]

i) dlechxJ+ y=0, with y'(1)= Oy( ) -0, A=20 6)

5 a) Define orthonormal systems with example 3)

b) Define orthogonal systems with example : (3)

¢) Obtain the formal expansion of the function f where f (x)=mx—x",0<x <7 in the
series of orthonormal characteristic function {¢,} of the sturm-Liouville problem
dy : .
-—‘—,+/Ly=0.y(0)=(},y(ir)=0 (10)
Cix"

6. a) Letu(x)and v(x) be two solutions of [r(x)y’j + p(x)y =0, such that u(x) and v(x)
have a COMMON Zero on g < x < b. Then prove that u(x) & v(x) are linearly dependent
on g<x<h

b) State and prove sturm separation theorem (10)

7. a) Explain Lipschitz condition 4)
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b)  Explain Picards method of successive approximations for intial value problems of'the
type V' =7(x) (12)
y (xo) =%
8. a) Derive the method of obtaining general solution of the Riccatti’s equation. (6)
b) Prove that the cross-ratio of any four particular integrals of Riccattis equation 1is
always constant, i.e , independent of x &)
) . e . . dy 2
¢) Explain the method of solving the Riccattis equation o P+ 0y + Ry”where P,Q,R
are functions of x, when its one particular integral is known (5)
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