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PART _ A

Answer any five qrJesrtons. Each question carries 4 r-ai.ks.

1. Define a quasiiinear equation. Give an erample.

2. whenan equatronL[u] =..3rI*+2bu", +cuyy+ du*+eu.)- +fu =g iselliptrc.
Give an example of an elliptic equaticln.

3. Let u(x, t) be the solutlln o{ the Cauchrl problern

urr- 9u"" - 0. - :r, < X < ::. t > 0,

' u(x.o)=f(x)= 1 l:i"l"t
withinrtial conditions i0 if lxi>2.

u-(x,0)= 0(x)= 
1 tf t xi< 2'

t ,0 iflxl>2
i 1,

Find ul 0, + i.I b/

4, Define Neumann problern.

5. Define linear integral equation, Give an exan ple. 
rr.ri

6. Transform the differential equation with initial concitions # - i'y = f(x)' r'

y(0) = 1, y'(0) = 6

into an integral equation. (5x4=20)

P.T.O
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PART _ B
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Answer any three questions Each question carries 7 niar<s

7. Prove the following :

U" = csu + c, r,vhere co rs a constant and c, is a function cf :< and .v'has infinitely

many solutions when cr = 0 and u(x, 0) = 2e"0^.

8. Find the characteristtc equations of the eikonal equation

F(x, y. u, P, q) = P2 +Q2 - nl = 0.

9. Prove that the Cauchy problem un - c2u*" = F(x, t), -u:< x < '-':' t > 0. with

initial conciitionsu(x,C) =f(x),u,(x,0) =g{x),-l:<x<.-r:.etdmitsatmostone
solution.

10. Solve the probiern un - 4L'*'* = 0' 0 < x <1' t > 0' r'viitt i:urundarv conciitions

u*(0, t) = ux(1, 1) = 0, t 2 0, and initial conditions

u(x, 0) = f(x) = cos2 inx), 0 < x < 1. ur(x, 0) = g(x) = sin2 inx) cos(nx), 0 < x < 1.

n tlres
r iimes:: 1 

"1 1. Prove that J { 
tl*idx.., cjx = 

(n _.,)t J tx - i)"-' f(;)di. t3x7=211

PART _ C

Answer any three questions. Each question carries 13 narks.

12. a) Solve the equation Lix * uy = 2 suolect to the initia! contlition u(x. 0) = x2.

b) Consicier the Cauchy problem ux + uy = 1, ti(x, X) = x. Show that it has

infinitely many solutions.

13. Prove the following result : Assume that tfre coefficienis of the quasilinear

equation a(x, y, u)u, + b(x, y, u)uy = c(x, y, u) are smootft iunctions cf their

variables in a neighborhood of the initial curve x(0, s) = xc(s), y(0.s) = Y6(s),

u(0, s) .= uo(S).
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Assume funhei'that the transri'ersalitV ccnditicr-i holds at each point s iri ti':e

inten.ral (sl - 26, so +- 2E) on the initiai curve. TheL' prcve that the Caucnl'

prooiem has a unique solution in ihe neighborhooC (t s) € i- e . t) x (s:. * i.
sn + a\) oi the initial curve. lf the ti'ansversality con'Jiticn does r-rot hrld for air

in"ten,al of s values, then ptove that ihe Cauchy probicn itas either nc soltrtion

at aii. or it has infinitely many sclutions.

14. a't PrOve tnat ihe type of a'irtear;econd-Order FDi: l. i\""'ii \.'aira:i:eS rS lnit3i!311

,uider a change of c.-.ordrnatos ln other woi'cs ii? f)rc€ o::l^'e e1)Liallan ii
an rnti-insic lroper-i,7 ci the equatiOn and is rlr;jCi):l:r:l"r't L-,: ine iai'Ilai'!ai'

cocrCinate sYSIeirr used.

bt COnSiciertheTriCorri eqi;aliOn:Uxx+XU.,,,--f, :r > f. Fi:;f a C:.'ri'-ta;i

iranSfOrmatign q = G{;r, .u), r - rtX, y) ar,Ci lts-a -:)'r'=SCCnCin: Car':cicai
fcrm.

1S. a) Prove thar a necessary confirtion for the exisleni;i: cf a solution io tl^,e

frieumann problem is i gix(s) y(s))ds = intx 1')cx cy,l',,here {x(s). y(s)) is

a parameterizaticn c{ iD.

b) Let D i:e a plar:ar Comarn. iet, r-r be a harnici-rrc iliiiation ihere. and let

ixo. yu.) bc a poir:,i ir D ,{ssun-e ihat Eu is -t i.rt,k.-ii i'adl',-is F cenlerec rii

(x6, V,;'), f uii;' COntaineC rn D. Fci' anV r > 0, sel C, = .'3, Then prove tl^lal the

va.lue of L, at ixo. !gi is the average of ii-rs r.,ali;es ci '.i on tile circle Cp -

u(x,, ,r',.) ,= -r* i u(x(s) yis))cs =;i; u'x - R uo:; tt Y, ' '* srnoldi)'

16. ai Prove that the relaticrr ylxi i I -:tv
J:

L:(X. ;) =

n)

implies the differential *quaiion. Ly . tir(;1 = f;

-1

Prove that yix) = i- i^ i1 - 3x:)y(:)ci; has orril'r the
-a| -. r/-

t;'ivial scrluttcn if anci only ii

{3x13=39}


