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Question 1

Use the method of characteristics to determine the solution u: [0,00) x R — R of the initial
value problem

{ut—xuw:x in (0,00) x R
u(0,2) = f(z) on{t=0} xR,

where f € C1(R) is given.

Question 2

Use the method of characteristics to find a solution u: R\ {0} x R — R (= u(z,y)) of the
initial value problem

(y+uwu, +yu, =2 —y imnR\ {0} xR
u(z,l)=1+uz onR\ {0} x {y =1}.

Question 3

(a) Use the method of characteristics to find a solution u = u(x, y) to the Cauchy problem

22uy + y2uy = u?
u(x,2r) = 2

(b) Check whether the transversatility condition holds.

Question 4

Suppose €2 is a bounded, open set in R”, u € C''(Q) and ¢ € C>°(£2). Show that
/ 0 ~dr = Ou pdx.

(Hint: Note that we may not have 9Q is C* or u € C*(Q). But note that up € C(£2): so extend
by zero to all of R™ and apply Gauss-Green to a ball containing €2.)

Deadline for handing in: 0800 Wednesday 14 January
Please put solutions in Box 17, 1st floor (near the library)
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