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2015-16 MAT372 K. T.D.D. — Extra Problems N. Course

‘ m This is not homework. / Bu 6dev degil. m ‘

Problem 15 (Fourier Transforms). Use a Fourier Transform to solve

u(z,0) = f().

Problem 16 (Fourier Transforms). Use a Fourier Transform to solve

{ut = kug, + cug, —00 < x < 00, t>0,

Ugp = Ugy, —00 < & < 00, t>0,
u(z,0) =0,

Odev 8’in ¢cozumlers

14. (a) Using integration by parts, we calculate that F[fs](w,t) = 5= [ %(m, t)e rdy = — L [, f=, t)Ze Tz =
;—‘;’r fc;o f(z,t)e "% de = iwF[f](w, t).

(b) F [Z24] = iwF [8L] = (iw)2FIf] = —*FIf].

(c) Flgl(w) = sinze

Tw

15. Taking Fourier Transforms gives
Uy = —kw?U + icwU, t>0,
U(w,0) = F(w).

2 .
which has solution U(w, t) = F(w)e™ ¥*”~#®)t Next we use the inverse Fourier Transform to see that

(emCtF(w)) (efkw2t> T dw

- /‘°° H(w)G(w)e™™ dw = h(z, t) * g(x, )

oo 2 ) oo
(@, t) :/ Fw)e (P —icw)t giwa g, :/
J — o0

J —oo

22
where h = F71H(w)] = F e F(w)] = f(z + ct) and g = FG(w)] = fﬁl[efszt] = /Z e 4kt . Therefore

roo (z—¢)?
u(z,t):%/_ P&+t e AR dg

16. Taking Fourier Transforms gives

Upe = —w?U,
U(w,0) =0
U (w,0) = G(w).

which has solution U(w, t) = A(w) cos wt+ B(w) sinwt = (0) coswt+ (%) sinwt = % sinwt . Using the inverse
i oo sin wt iwe 0 |zl >t
Fourier Transform, we see that u(z,t) = [°7 G(w)Z2le dw = g(x) * f(x,t) where f(z,t) = |2 < t
T |z .

Therefore, the solution is

u(z,t) = =

1 t
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