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PART A

F nd the in{ilcialequation oilhe di,iereni al equal on

xry" + (cos2x 1)y'+ 2xy = 0.

2 Der fe F(a b, c r) and show ihal F {a b c r)

3. Deiine the Besseljunciion J"(x) and showthat

4 Find rwo sorurons 01 rhp.yr'". :i =. -t *
li y(x)ls a nonlr viaL solullon oflhe difle renl al equation v" + q(x)v = 0 on

ta, bl lhen prove thal y(x) has at mosl a llnile number oi zeros in [a b]

.61ri /,-ro be onl'rotr, L'"rior<ond lo"'d rF! rrglP c tr'
sidesparallelloiheaxes Provelhali(x y)satisiies lhe L psch tz condilon

=9! rta * r.

'g l,x"(")]=
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7. al F nd a solulon as a powe. seres lor the nitia val'r€ probem y- = x y
y(0)= 0. Expresslhe solulion ln terms ol lamiliar funcllons. Alsoveityyour
soiuiion by direcily solving the lnilalvaue problem.

b) F nd lhe genera so uiioi y =:a,x' in lhe lorm y = a"y,(x) + a,y.(x) where
y, (x) and y?(x) ate power s€ ries 1or lhe ditrereniia equation yii + xy' + y = 0.

8. a) Verify thal origin s a regular singllar poinl and calculale two indeperdenl
Frobenius seies so utions ol lhe equalon
2x'y"+xl2x+1)y-y=a

b) Findnvo ndependenl Frobenils seies solulions of ry -x'y +l.x'-2)y=O

L a) Define Gauss hypergeornelric eqlaiion and obla n lh e hypergeomelric
series as a solullon of !h s eqlation.

b) F nd lhe n ature oi the po n1 al niin ty lor the Gauss hypergeometric equaiion.

Unit-ll

-2-

Unir - I

,0. J) U.ing -2,1 t?l Z Plrlr 5how+ai

) P"(l)= 1 and P"( 1)= (-r)"
-13 l2n nr p, r0) 0rrdo.,(0)_ 2 n,

b) Prove the odhogorality propenyol Legendre polynomials.

L l0 im+n
I P.(.) P"(/r dj = I 2
r L2n+ r

11 a) Prove lral J ,r(x) = !13 
cosx

b) Prove lhe orlhogonal property ot Besselfunclions :

, l0 ,r m-n
J , JF(r-,r Jp(i^,) d. = I jt L, *',r^i)- r m=n
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12. a) ll iwo soluiions x = x,(i), y = y,(t) and x = x,(l), y = y,(l) oi the syslem

-_ r (r)\ b (l)y. " -a (r)x+b (t)y a,e lir€a y .dependenro.

la, bl, then prcve lhaix = c,x,(1) + c,x,(l), y=c,y,(l)+ c,y,(t) is the general
solulion 01lhe syslem on [a, b]for any consianls ci and c,.

b) Find the general solution oi lhe system
dr n"
dl = 3i + 4Y,; = 2/+3Y

Unit-lll

13. a) Lel u(r)be any nontriv al soluiion oi r'+ q(x) u - 0, where q(x)> 0lorall

y 0. 1' l q(\' d. - ",ren prove rha' ur\) Ias nfinirev nany ze'os on

the Pos lve r ax:>

b) Slate and prove the Sturm compaison lheorem.

14. a) Lel t(x, y) be a coniinuous iunction lhal saiisiies a Lipschiiz condilion on
a slrip deiined bya < ! < b andr<y<- lt(x", y") is any inlerior point
oi lhe slrlp prove lhal lhe initial va ue problem y' = i(x, y), y(x") = y" has a
un que solul on on ihe inlervala < x< b.

b) Forwhat poinls (x0, yo)doesrhe initia value prcblem y'= ly, y(xJ = yo has
a unique solulion on some inlerval lx x. < lr ?

15. a) Findthe exact so ulion olthe nilia value problem y'= x+ y, y(0) = 1. SlarrinS
wilh yD(x)= 1, calculale y,(x) y3(x) and y.(x).

br solve l'e'o osirg iril al va ue o'oo en'cvslFT ov Pi.a d i qeFod

4= y .101=o


