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| Semester M.Sc. Degree Examination, January/February 2018
(CBCS Scheme)
MATHEMATICS
M104T : Ordinary Differential Equations

Time : 3 Hours Max. Marks : 70
Instruction. Answerany five questions, All questions carry equal marks.
1. a) Show that{y (x).j=110 ni torms a tundamental set for Ly =0Qon 1 ifand

only if Wiy (x). 1= 110 n} =0. wx=l. 9
b) If the Wronskian of o, (x) and & () Is 3¢ and If ¢, (x) = ¢”, then find ¢.{x). &
2. a) Explain the method of variation of parameters of solving Ly = bix). 9
by Verity Lagrange's identity for x2Y"+ Sxy’ +12¢ =0 5
3. a) State the existance and uniqueness thear nhe selution of
v =1{x. ¥) 1 y(x,) =y, and hence illus gfor v =y5 y{1)=—1inthe
domain [x—1]| = a [y+1] = b.wh b are constants. 7
b) State and prove Sturr's separa m on the zeros of the solutions of
a self-adjoint differenfial equ 7
4, a) Establish an eigen functio sion formula and hence expand sin xin

terms of orthonormal eigen tunctions of v* +y=0:y(0}=0=y (=) (% =0), 9
by Construct Green's function for y* + %y:ﬂnh.y{ﬂ}:ﬂ:y{n}. 5
& a) Findthe ordinary, regular and irregular singular points (including o Jof

x1=x)y" +lc=(a+b+1)x}y — aby = 0, where a, b and ¢ are constants, 7
b} Find the Frobenlus series solution of (2x + ¥}y’ —y —Sxy=0about k=1, 7

& a) Obtain the general solution of Hermite's differential equation. G
1) Prove the foillowing :
) (m+ 1) () = (2 1 =X x) —nk_ (0 (2 1),
T (=TT, ()=C(n=1). B
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7. Find the fundamental matrix and the general solution of

. I Y =Y Xy
%: 238 4K X=|x|
4 1 -4 N
Also, show that the solutlons are linearly independent. 14
g a) Explain different types of critical points of
b 8y b 8
Ezax-l-b:f. at =¢x+ dy (ad—be = 0),
b) Find the stability of the critical point (0, 0) of the system,
dw _
E ==Xy
- ES—
e Yo+ X $
by constructing the Liapunov tunctic C} 6
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