Homework 8, due November 12 Math 4041, Fall 2009

1. Let

X(r,0) = rcosb, Y (r,0) = rsinf)
and let F(r,0) = (X(r,0),Y(r,6)). Let u be a C' function defined in an open set Q2
of R? with (0,0) ¢ Q. Define v = uo F. Use the chain rule to get explicit formulas
for Ov/Or and dv/00:

v ou ou
gr(r, 0) = ay1(r, H)gm (F(r, 0)) + g o(r, G)gy (F(r, 9))
8%(7; 0) = as1(r, 0)3%(”7"’ 0)) + na(r, 9)%(1%, 0))

0 0
Viewing this as a 2 x 2 system of equations, write a—u(F(r7 9)) and a—u (F(r,0)) in
€ Y

terms of @(r, ) and @(r, 0).

or 00
2

0
2. With the setup and notation of the previous problem, compute a—z (F (r, 9)) in
Y
v

terms of %(n ) and %(r, 0).
3. Let by and b; be constants with by # 0. Determine what p and the coefficients

uy, have to be (assuming ug # 0) in order for

u = ¥ Z upxh
k=0
to be a solution of
zu'(z) — (bo + bix)u(x) =0 inz > 0.

Compare your series solution with the solution obtained by integrating by/x + b;.



