0 A : PG - 378

| Semester M.Sc. Degree Examination, Jan./Feb. 2014
(NS Scheme) .
MATHEMATICS
M-104 : Ordinary Differential Equations

Time : 3 Hours Max. Marks : BD

Instructions : i) Answer any five questions choosing at least two from
each Part.
i) ANl questions carry equal marks.

1. &) If{$x}j=1ton}isafundamental setot Ly = then show that{wsl[x}, j=11ton
@ also form a fundamental set of L y = 0 iff there exists a non-singular matrix C

such that [w,, w_, ..w T =Clé,, 4, ¢

Also, deduce that

W {w (), f=11on] ( )
=Det(C).

W{ ¢ (x)]=1ton) 12
h) Find the Wronskian cfthe in aht snluhﬂns of
{ b 4

Y4 — ayld) 4 ayf2) - 4y

2. a) Provethat
)L =

b i) L- p{ } d i Is a self-adjoint cperator, where p(x) is a real valued
func:imn. 10
b) Find the general solution of x°y" + 7xy’+ 8y =0
by finding the solution of its adjoint equation. 6

3. a) State and prove Sturm's comparison theorem on the zeros of the solutions of
sell-adjoint differential equations. lllustrate the result with an example. 8

b) Show thatthe equation

Y R ety =
4x* (% logx)®

is oscillatory or non-oscillatory as k > }g ork < % i 8
P.T.0.
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4, a) Define Sturm-Liouville problem.
by Findthe eigen values and elgenfunctions of
(xy")' %y' =0;y'(1) =0=y'(e*), where 4 Is non-negative-
¢} Obtain the Green's function for y* + Ay =x%; y(0)=0=y{=}.

FART-B
a) Define:

i) Ordinary point
li) Singular point
iii) Regular singular pnlnll
of y"+P(x)y’ + Q(x)y = 0. Obtain the series solution of the equation

" 4+ Xy 4 Oy =
about x =0.
b) Find the general power series solution gf the gquation

Xy -2xy' = (2-x")y =0 @
about x =0, @
¢} Provethatl: —a = ;;

5. a) Apply Frobenius method to find the general solution of the equation
%1 —x)y"+ [c—(a + b +1)x]y — aby = 0 about the regular singular
pointx =10,

b} Find the general power series solution of (32— 1)y" + (5x +4)y'+ 4y =0

aboutx=1.
¢} Prove that:
| 0, fmen
T ()T (x) 1

ﬁ— -,E,Hm=ﬂ:{]

| . Hm=n=0

3
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7. @) Find the fundamental matrix solution of *
0 -2 6
X
—=|=2 8 =12
' 5
. -1 2 <1

b) Explain the four types of critical poinis of

dx .
-&tm_ax+hy

%umwdyi

ad —be = 0. 5

¢) Determine the nature and stability of m‘i@ﬁ of
e X dy
I Yis oy ( )

L RERL . .:
i) S =axey.or=x aﬂ@ §

8. a) Find all the critical pcﬂnts@e nonlinear system.

cix dy
i
Determine the nature and stability of each of them.. 6
b) Determine the nature and stability ot the critical point (0, 0) of the nanlinear
equation

d’x dx
F+pl{f~ﬂa+x-ﬂ

When u s0and u <0, 5

c} Using the Liapunov method, determine the stability of the critical point (0, 0) of

dy oz b b
ot y=ey =y, 5




