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< Req.No.:................................

! tlame :.....................................
I Semester M.Sc. Degree (CBSS - Res./Suppl./lmp.) Examination,

October - 2019

(2017 Admission onwards)
MATHEMATICS

MATlc0s:DIFFERENTIAL EOUATIONS

Mar. MarLs : 80

lnstructions: Answerany Fourquestions from parl A. Each queslion carries
4 marks. Answerany Fourquesllonsirom part B wilhoulomilllng
any unil . Each quesiion carries '16 rnarks.

PART"A

1. Find a power series solullon in lhe form ta^x' for the difierenl a

egualian y' = 2xy .YetiI't your solLrl on by so ving lhe equalion direcl y.

2. Deilne F(a,b,c,x)and showlhat sinrx = xF(l,+,:,x1
3. Slate Bodrigues formula for Legendre poynomal, us€ lt1o compute

Po(x),P1(x)and P,(x).

4, Show that x=e", y=er and x=e 2, y=-e ':' are so ut ons of.the syster.

- \+Jy. ; 3r -y ard rl'a I rl^ese solLl ons a ra ineEly teoe.d.nl
on every closed inlerva.

5. Expain how ro reduce ihe differenlialequation y'+P(x)y'+O(x)y =0la

6. Stading wiih y0(x)=1 apply Picard's method lo find y,(r) and y,(x) lor the

iniualvalue problem Y'=Y':, y(0)=1

PT.O



Prove that *[x"J,(x)] = x'J,-,(x) and

Using th€se dgrive the
2j 

41,1 = "t,..1,1 *,t,,,1,1.

nl[fl[ ]l]Llfl]fltl

J,(x).

*lx'r,a))=-,'r,;,8)
formula

tlKt9P 1520 (2)

PART.B
UNITJ

Ler ro be an ordinary point ol y' + P\x)y' + a(x)y = o and aoand aj
ar€ arbilrary constanls. Provs lhal ihere exlsls a unique J!nclion
analylic al 0, which ls a solulion of lhe dilfer€ntial equallon in a
neighborhood of 0 salisfying the inilial conditions y(0)=ao and
y'lo) = 4.
Find the general solution ol y"+.ry = 0 aboul lhe ordinary poini x=0.

Veriiy that origin is a regular singular po;nl of the equallon
4xy"+2y'+y=0. Also tlnd two lndependent Frobenius series
solJlions,
Find lwo lndependenl Frobenius series solLrlions of

xy'y'+4x3y-O.
D€fine hypergeomelic seies and de ve this series as a so ulion of
Gauss' hypergeomelric equalion-
Ve fy thal lhe Gauss' hypergeometric equation has x=@ as a
regular singular point with Bxponenls a and b.

UNIT.II

Derive the recursion formula lor Legendro polynomials
(n+1)P",,(x)=(2n+1)x P"(x)-nP^,{x).
Eslablish tho orthogonai property of Legendre po ynomials
'- lo r m.n
!. ' 1+j 1{ n=n
Find lhe firsl lhrce tsms of the Legendre series of f(x)=er.

b)

a)

7. a)

8.

b)

ea)
b)

10. a)

c)

11. a) show tl,", $[.1"t't]- - l't. Deduc; that betwoen any r$/o

positive zeros ol Jo(x) lhere s

b)

b)



'-l

I
12.

llllqrulnililllillfr {3) xrgp rszo
a) lf the lwo solulions x=X1(t), y-yr(l) and x=x,(r), y=y,(t) ol rhe system

ff-aw*aolt, fr=:,'lrl,*t"tlv have a wronskian rhat does

nor vanish on [a.bt, rhen prove lhat x-c.x,(D-c?x.(r). y=c.y,t ,cry,(r)
is lhe genera'solLlior ol -e system on la.bl_t;r a,ry coistarls'c,
and c,.

13.

b) Find the qene€lsolution of te system $=ax +y,

uNtT- t

a=t-v

wherc q(x)>01or all

a) State and prcve the sturm separalion theorem.

b) Lel u(x) be a nonrrivial solulion of u,+q(x)u - 0,

'>0. 
ll lgtyrdx - @. prove fiat L(r) has inl ,ritey

posilive x-axis.

at
14. Letf(x,y) and t be continuous functions oix and yon actosed rectangto

F w lh crdes paralel to thF aJ(es. r' {xo,y.) is dny interior poi.I o, q. prcve
lhal lhere is a nunber h wirh rl.e p.opefly lhat tl-e initat vatu€
prcblemy' = t'lx,y), y(xo)=yo has a unique solution on the jnrervat

'15. a) Show thal f(x,y)=xf
reclanqle a<x<b andi) Salislles a Lipschitz condition on any

il) does nol satisiy a Lipschiiz condilion on any slrip a<x<b,{<v<6.
b) Solvelhe system of tirst orderequaiions by Picard,s molhod.

fr-' v1o7='

ff- ,' <ot=o


