2.

XUy + Uy, =X

u(0)=0= uo(xo(s),yo(s)) =uy(s,00) =0, x>0
I['={(s,0)|s >0}

==X x(0) =xp(s) =s
x = se’

=1 (0) = yo(s) = 0
— =1, y(0) = yo(s) =
y=1t

== (0) = ug(s) = 0
i u(0) = ug(s) =

ou dx_du_
ox dr  dx
1du=xdx

2

X
u==
2

u(s,7) = (Sez—t)z

xe VeY)? x?
u(x,y) = % =ulx,u) = 5
x = seV
s=xe ¥

Slope = %characteristics
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xo(s) = c1(s)
Yo(s) = ¢z(s)
1(11( X(8), yo(s)) = c3(s)

==X x(0,5) = ¢;1(s)
== ¥(0,5) = ()
Z=0, u(0) = c5(s)
3.u'"—u=f(x)
u(0) =u(1)
u'(0) =u'(1)

1.
(a) Find the solution to the Canchy protdem, for = = (0,
Ty + Uy =T,
with u(z, 0} =0, AMND sketch the characteristics.
{b) Check your solution is correct.
(e) Find the form of the general solution. Check your answer,

(d) If instead, wiz, ln®) = g{z). Show that the solution may not exist unless g sotisfles has a
cortain form. Find the solution if g does have this form. Show the Fundamental Existenco
Theorem does not apply.

(o) Show the solution in Part (d) is not unigue. You may find the general solution in {e) u=eful.

2. Find the general solution to
TUrr — d3ry = I

3. Consider the boundary-valoe problem
u’ —u= fir],
ulll) = uil)
u'(0) = u'(1).
(a) Construct a Green’s function
Hint: To reduce the mamber of unknowns look for the Green's function in the form

Gz, ) = { e1E” + e T <z

oge® ! 4 ¥ o nx

Also, becanse this problem iz self adjoint (the adjoimt problem is the =ame as the original],
you will find Gz, ') = &(x', ) whe you are done.

{b) Find the solution w{r) in ternm of the Green’s function. [t will only imvolve an integral because
the boundary conditions are homogeneons.

(e) Check your answer using Leibniz's rule (Theorem 5.2 in the notes].



