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| Semester M.Sc. Degree Examination, January/February 2014
(ANS-Y2K11 Scheme)
MATHEMATICS
M 104 : Ordinary Differential Equations

Tme ! 3 Hours Max. Marks : 80

Instructions : 1) Answer any five full questions, choosing atieast two from
v each Part.

=) AN full questions carry equal marks,

PART—A

1. a) Asetof n solutions ¢J (x)j=1tan ﬁ@; 0 in the interval lforms a

fundamental set iff

Wisx)j=1ton}=0 for 8
b} Find the Wronskian of thn%:andem solutions of

d% _d'y dy

ST EX I 8

ax®  axt dx T KA )

@ 2 &) Withusual netations, prove that
o)L 1) 1615 0= g1 ).

Further show that [f, g] (x) = =13, 1 (x} if L, is self-adjoint. 10

b) Given f{x) and g(x) are two furictions having n continuous derivatives
on [a, b]. Show that f(x) is a solution of L. y=00n [a, b] iff itis a solution of
[v. g] (%} = C, where g(x) is a solution of L., v =0 and C is a constant, 6

P.T.0.
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are linearly Independent solutions of asaﬁ-adjmmumﬁ!nﬂal
then show that between two consecutive zeros of

ue zero of another solution.

4. &) Mo (x)and s (%)
equation on some interval
ane aolution, there is a uniq

b} Show that the equation

o 1 h
¥ +J\ }'ﬁf:ﬂEﬂqxs_xim],wharﬂkisanmstant,iﬁ

7

2

e [
x log X)
1 1

k> and non-oscillatary It K= = '.-1. \

1. For such a problem, show that

oscillatory if

4. a) Definea self-adjoint eigen value proble

iy the eigen values arereal and

ii) the eigen functions corrasponding to di igen values are |
arthogonal aver the relevant intﬂrvac) 12 |

b) Construct Green's function for the
. . :

v+ My =8 y{0)=0= y{n}$
@ ART-B

gular and iregular points, if any of the differential equation :

5. a) Findthe ordinary, 1
) xy”+(1-x)y +ey=0
) w2y —xy + x* - )y =0-

rove the orthoganality of the Hermite po

g function for Laguema-pulynnmi.als.

b) P lynomials.

1 - ¥t
—~~ |s the generatin

c) Shwnﬁ;ﬂm-ﬂ_l
6. a) Derive the following recurrence relations for Tchebyshev polynomials |
T %) = 2 Tol) T J=0
i (i-%#)Ts [x]+nxTn{1}vnTn_1[x}=D. 8
method obtain a solution of the Gauss hypargaum_aiﬂc
8

b) Using Frobenius
régular singular point.

equation about any one
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7. a) Find the fundamental matrix solution of the linear system :

dx dx
#:.411 -RE TT"I:E.-H‘ +’E.xz

Hence find the general solution. B
b) Find the nature and stability of the eritical points of the system :

2
i %z#ﬁ — 4x

“d dy
"'_i—-:-c+4y 2E:l":t:-:—'3,.r-|:-2:-:3,.r, 10
8. Apply Liapunov method to determine the stal:-ﬂl he critical point (0, 0) of the
systems :
o Kay-atSoax-gy
d
b Z=—x -8’ .#—@éﬂy (8+8)
1._.




