Wavelets, Problems #3

Due, Friday Feb. 28

1) Let gmn(z) = €™ x10,1)(x — n), m,n € Z. Show that {gmn}
mal basis for L?(R).

monez 18 an orthonor-

2) Show in all details (and without using complex analysis) that if f € L*(R) is Q-
bandlimited for some €2 > 0, then f is analytic, i.e., there exists complex numbers a,,
n € Ny, such that

Find a formula for the numbers a,,.

3) Denote the elements in R” x R by (z,t) where x € R* and ¢t € R. Let

0\ 0 \?
A=[—

be the Laplace operator on R”. Suppose that v : R* x R — C is smooth and solves the
initial value problem

Au(z,t) = (0/0t)*u(z, 1)

u(z,0) =0
ou
2z.0) = 1(@)

where f € S(R"). (Thus u is a solution to the wave equation with initial condition
u(z,0) = 0 and Ou/dt(z,0) = f(x).) Show that

1 A in(2 )
U,(l',t) — _/ f(w)sm( 71-‘("J|t) eQmm-w dw
Rn
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