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Answer from both the Sections as directed
The figures in the righ.!-hr.;nd margin indicate marks

Candidates are required to answer in their own words
as far as practicable

(ORDINARY DIFFERENTIAL EQUATIONS - II)
SECTION — A

1. Answer any four of the following : 4x4

(a) Investigate the stationary point x=0,y=0
of the system
%=2x+y-5y°
y=3x+y+x
for the stability in the first approximation.
(b) Prove that

xJ '(¥)=-nJ ()+xJ_,(x).

( Twrn Over )



(2)

(¢) Find generating function for Legendre poly-
nomial.

(d) Describe the phase portrait of the following
system :

dx __ & __
dr. a7
(e) What is Lyapunov stability ?

(/) Construct the green function for the boundary
value problem

¥ ==1(x), 10) = y(1) = 0.
Or
2. Answer all questions : 2x8
(a) State Strum's comparison theorem.

(b) What do you mean by oscillations of
differential equations.

(¢) Define eigen functions and eigen value of a
problem.

(d) Define asymptotically stability.
(e) What is trajectory stability ?
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(3)

(/) Define adjoint operator.

(g) State the Strum-Liouville boundary value
problem

(h) Define Green's function fora boundary value
problem.

SECTION —B
Answer all questions : 16 x 4
3. (a) Solve the following equation in series
(1-x*)y —2xy +2y=0
Or

(b) Write Legendre's equation and solve it.

4. (a) Forthe eigen-value problem given bc!nw,
obtain the set of orthogonal eigen functions

in the interval (0, 2¢)
¥ 420X =0, X(0)=X(20), X'(0)=X"20).
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(4)

Or
(b) Consider the string probelm
d*x

P

x(0)=x(1)=0, then construct the Green's
function.

5. (a) Write Strum's separation theorem and prove
it.

Or
(b) Write Green's formula and prove it.

6. (a) Investigate the trivial solution of the system
below for stability :

dx _ L B
dr—r"+yj,dl-x V.

Or

(#) Determine the nature and stability properties
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(5)

of the critical point (0, 0) for the following

system.

dx _
E-—-ZI,

dy

dt

= 3.

MA/M.Sc. - Math-TVS(CE-414)

BA-200



