Joe Dinius Math 583B
HW 4 March 3, 2008

1. Derive the distribution for (T"|¢) where

(T19) = [ (na)ota)ds 1)
Solution.
@) = ~T1) = ~ [ ) e)da )
— (i [ W@ - 60) dr + / " ()¢ (@) dz) (3)
Integrate by parts (4)
= —tgen(@(MO 0y [0 g,
+ / pra2pe (6)

eln(e) — 0 while w — ¢'(0), which is finite, therefore

(T'|) = /¢ d+/ 9(z) (7)

2. Prove Fourier transform relations for distributions

dT\g) - ~oyd(To)
— T T —
O —ia(Tlg) k(IR =% 0
Solution.
3. In R?, find the distribution A ln ||
Solution.
4. Consider IVPs of the form
—~AE = 0 9)
E(7,0) = f(Z) (10)
a.) Show that
t
u(f,t):—// 9(Z+ty) do (12)
4’/T S2

is a solution to the given IVP.



Solution.

b.) Show that v = u; solves the given IVP.

Solution.

c.) Show that the solution of the original IVP is

0t 5 . t . .
ﬁ(ﬂ/ SQf(x—l—ty)da)—l-E//Szg(x—l—ty)da

Solution.

. Define distribution for locally integrable g

T} = jod(x — a) + jyo(x — b) + T

Solution.

. Convergence of Fourier series in the sense of distributions
a.) Show that Reln(1 — ¢™) = $In(2(1 — cos z)).

Solution.

b.) Show that
coS T

—In(|2sin(5))) =

n
n=1

Solution.

c.) Derive distribution identities

Solution.

d.) Show that the convolution has the Fourier expansion

Solution.

e.) Show that
27
fo =2 [ e
0
and deduce the periodic Kramers-Kronig relations

Solution.
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(16)



