Suggested Solution to Quiz 1

Feb 6, 2018

1. (5 points) For each of the following equations, state the order, type and whether it is nonlinear, linear
inhomogeneous, or linear homogeneous:

a) Oyu — 202u +sinz = 0
b) 8tu—58 u+u2=0
) 0

(
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(
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) 28§u + sin :m?%yu +0ju=0

Solution:

2. (5 points) Solve the linear equation
Opu + 20yu =0

with the following conditions:
(a) w(0,y) =y*.
(b) u(x,0) = 22
Solution: The characteristic curves satisfy the ODE:
do _dy

1 x

Hence the characteristic curves are

1
Yy = 5932 +C (1point)

Therefore, the general solution is

1 .
u(w,y) = f(y — 52%)  (1point)
where f is an arbitrary function.

(a) By (0, y?, we have u(0,y) = f(y) = y*.Therefore u(z,y) = (y — 32?)? on R?.(1 point)
(2

y) =
(b) By u(z,0) = 22 we have u(z,0) = f(—32?) = 2% which implies f(z) = —2z. Therefore u(z,y) =
—2(y — %x ) = x — 2y (1 point) on the domain {(z,y) : y — 222 < 0}(1 point).On the domain
{(z,y) : 322 > 0}, the solution of u(z,y) can not be determlned uniquely.



