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The figur es in the margin mdzcate Sull marks for the questtons
Answers all the questions: 2
Answer any three from the followmg questlons : 10 X 3 = 30 ,

@ Dehne a regulal smgulax pomt Solve the Bessel’s equallon R
XY xR - p)y=0in sems takmf, 2p as non- -integral -
about the point x = 0. L T _ 149= IOi

Define an 1nd1c1al equatlon Soﬂve m series the equatlon

= Apply Plcard S successwe approx' '1at1o f»neﬂlod to the mmai

value problem %Ji = y, (O) —1 amd show that ﬂhe successwe
i

' approx1matxons tend to the hmlt e’ the exact solutlon H=9 10

d) Define L1pschntz contmmty P1 ove that if f is contmuous an'__ =
- satisfy a LlpSChllZ condmon m -

 R={@y)i-m|<aly-n|<h a>0.b>0) ‘and if;é‘éoluti(;ri-of
the mmal value ploblem y f (x, y), y(xo) y0 “exists, them tis
umque e 1+9 10

€) Transform the equatlon V"(x) = (Y Vs ,y(" ") into  system
of first order equatlom Solve the equation y" 44 V' +40 y=0,
y(0)=1, y'(0)=0 by transforming into a system of

equations. 2+8=10
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MAT-505

Answer any two from the following questions: 10x2 =20

\

b)

d)

(’5)\ 1) Represent the following linear equation

(4) (3) (2) ! . . k
Yy =6y 25y + 7t )y 8y =121n vector matrix form.

ii) Prove that if the Wronskian of two solutions of the differential -
equation a,(x)y" +a,(x)y" +a,(x)y =0 where
ay(x), a;(x), ay(x) are continuous and a, # 0 Vx € (a,b) is
5 [ (.\‘_)_( I

lincarly independent, then W (x)= Ae ~“ 5+5=10

i)ﬁ‘ Show that the Wronskian of the functions x’ and x*logx is
‘non-zero. Can these functions be independent solutions of an
,ODE? If so, determine the D.E.

ii) Prove that two solutions of the linear homogeneous second
order differential equation a,(x)y" +a,(x)y"+a,(x)y =0
where a,(x), ¢,(x), a, (x) are continuous and «a, # 0 Vx € (a,0) »
-are linearly dependent if and only if their Wronskianis
identically zero. : 5+5=10

. Show that linearly independent solutions of »"—23"+2y =0 are

¢ sinxand e cosx. What is the general solution? Find the
solution y(x) with initial condition y(0)=2 and »'(0)=3. 10

t : =32 gt
Consider the system Y’ =AY + B where 4= . B :( L
. 0 3 ‘Ke—x

eﬁ.\” 2xe3.\‘ ) . : :
Show that @(x) :( 9 5 J 1s a fundamental matrix. Compute
e -

i

: o 1 i
a solution Y of the system with Y (0) = (] }. 2 10
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MAT-505
Answer any three from the following questions- 10x3 =73

a) i) Prove that the necessary and suft1c1ent condltlon for a second
order linear d1tferenhal equatlon

ay(x) d;J +a (r) +a2(x)y 0 where ao(x)i O on [a b]
to be self-adjoint is that a, "(x)=a,(x) on [a,b] - ;

ii) Prove that the adjoint of L=L, ‘ o

11) Find the adjomt equation of the equa‘uon

(2x +1) zZ,vay Dy s 6+2+2:10

b)) 1) TranStmm the second order lmear dlfferentlal equatlon e

y' 1‘1)(7()) +O(x)y =0 into the normal form U’ +q(x)u'—' e

11) rlnd the normal fOl’Hﬂ of. Bessel S equa‘[lon g

X’y +xy +(x* - p’ )y 0 and use it to show that every non-
trivial solution has mﬁmtely many posm e 5+5 10

the Sturm LlOUVlHC

o elos

¢) Find the elgenvalJes and elgenfunctmn S ¢
system = i

J’"+7»y'=0,'053é"—<;7f el 10
O =0, Ylmy=00r S imane o

d) Find the elg,envalues and elg,enfunctlons of lhe pCFIOdIC Sturm- e
Liouville system

V'+Ay=0, —r<x<nx 8 T
y=my=y(x), y(-my=y(z) - - 10

)\ What is a perlodlc Sturm-Liouville system. Define elg,envalues 7

‘and eigenfunctions of a Sturm-Liouville system. Prove that the
eigenfunctions of a periodic Sturm-Liouville system in [a,b)] are

orthogonal with respect to the welght function s(x) in

[a,b]. 14247=10

Fededdo
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