MATH 504 ANALYSIS IN EUCLIDEAN
SPACES, SPRING TERM 2009, PROBLEMS 5

Return by Monday 16th Febraury

1. Evaluate the series
n 1

Z Qn—l

This is L(3,x) where x is the non—trivial Dirichlet character modulo 4. Hint:
Problems 3 can be useful.

2. Find a Fourier series proof that if m and n are non—negative integers, then

> () () = (o)

3. Supposethatg [0, 1]—>(C g€L2[O 1],c€C, f(z fo y)dy+c (0 <z <1),
fo x)dx, co(g fo x)dx. Then prove that

/0|f(£C)—(f(l)—f(O))(x—%)—cO |dx<47r2/ lg(x) — co(g)|?da

with equality if and only if f is of the form azx + b + c¢te?™* 4 ¢~ 27T,



