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1. Define the Cauchy problem fOf‘*‘
equation. Why is it callec "’33 % ihin

_’f‘il @éﬁe' tial equations in two variables.

. State Gauss’ theorem far a v A6 'flned in: a ‘bounded piecewise
smooth domazn D and denve the flr ond Green s ldentmes from Gauss'

theorem. L N XA T e ;
6. Show that the boundary value prfoblem y” + ly 0 y(0) = 0 y(i) = 0 satisfies

a Fredholm equation of the second kind.

PART - B

Answer any 3 questions from this Part. Each question carries 7 marks. (3x7=21)
7. Solve the Cauchy problem u?-ux +u, =0, u(x, 0) = JX in the ray x > 0. What is

the domain of existence of the solution ?
8. Compute the function u(x, y) satisfying the eikonal equation U; +u; =n” and

the initial condition u(x,1) =nv1+ x* , nis a constant parameter. Is the problem

uniguely solvable ? Justify.
P.T.0.
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9. State the Cauchy problem for the homogeneous wave equation and derive the
corresponding d'Alembert's formula.

10. LetD={{x,y) e B?x*+y*> 1} and u(x, y) = log(x? + y?). Show.that u is harmonic
in D, u(x, y) = 0 on the boundary dD and u(r, 0) — o as r—ee along the x-axis.

11. Solve the integral equation Y¥(X)=F(x)+ JLJL., (1-3xg)y(2)dt

PART -C

Answer any 3 questions from this Part Each question carries 13 marks. (3x13=39)

a) Find a coordinate syste ,
canonical form v, =0, and

sates ‘es u(o, y) =y}, u (0, y) = aly).

in two variables is invariant

15. a) State and prove the mean value pr pl»eﬁfofa_hérmonic‘function ina planar

domain D. & IS 2
b) Show that the Dirichlet probtén"-{‘é‘tiif‘ib'ratihg string has a unique solution
using energy method.
16. a) Solve using a method of successive approximations
y(x)= 1+7~j‘ ., (1-3x¢)y(&)ds-
b) Lety_(x) and y_(x) be characteristic functions corresponding respectively in
to two distinct characteristic numbers 2, &_on the homogeneous Fredholm

equation y(x):?uj'zK(x, £)y(£)de and suppose that the kernel K is
symmetric. Prove thaty,_ and y_ are orthogonal over (a, b).




