/ F(@)e= e dx = F(f)

27‘(‘
) = / F(w)e dw = F~1(f)



G(x,t)

b
/ F(@,t,w) dw






G(z + h,t) —

G(z + h,t) = /f:c—l—htw)d

G(x,t) /fa:tw

G(x,t) /fa:+htw) f(:vtw)d
h

w



dw

G(Q?—{—h,t)—G(ZC,t)_ bf(ﬂf+h,t,&))—f(l',t,w>
h _/a h

Take the limit as h — 0
05 _ [0,
oxr J, Ox

b b
g/ f(:c,t,w)dw:/ %(m,t,w)dw
x a a



Let u = u(x,t) be the solution of the wave equation:

v ,0%u
T _ 2
ot? Ox?

1 [ ,
u(t,w) = / u(x,t)e” " “* dx

2r J o

u(x,t) = / i(t, w)e™™ dw

— 0



u(x, t) = / a(t,w)e™? dw

au ~ (9’&, 1WI
9 _ooa(t,w)e dw

Pu_ %
otz | __ ot?

t, w)eiwm dw



u(x, t) = / a(t,w)e™? dw

0 > :
6_2 = / iwi(t, w)e™” dw

— 00

0? o0 .
(9—.:132 = / —w?a(t, w)e™* dw

— 0






Solve the wave equation:

v ,0%u
T2
ot? Ox?

where u(z,0) = f(z) and 2%(z,0) =0

Take the Fourier transform of both sides of the equation:

0u 5 0%u
d (@) =7 <C @)

0?u 5 [ 0%u
d (w) d (@)






024
— + 2wt =0

ot?
t(w, t) = A(w) cos cwt + B(w) sin cwt



024
— + 2wt =0

ot?
t(w, t) = A(w) cos cwt + B(w) sin cwt

t(w, 0) = A(w)



024
— + 2wt =0

ot?
t(w, t) = A(w) cos cwt + B(w) sin cwt

t(w, 0) = A(w)

1 [~ :
tu(w, t) = / u(z,t)e” " do

21 ) o

1 [~ : 1 [~ -
tu(w, 0) = —/ u(x,0)e™ " dx = 2—/ flx)e " dx
T J_—co

2T J_ o



t(w, t) = A(w) cos cwt + B(w) sin cwt
0l

—(w, t) = —cwA(w) sin cwt 4+ cwB(w) cos cwt

ot

U
E(w, 0) = cwB(w)



t(w, t) = A(w) cos cwt + B(w) sin cwt

%(M t) = —cwA(w) sin cwt 4+ cwB(w) cos cwt
%(w, 0) = cwB(w)
5 L[~ —i
u(w, t) = 2—/ u(z,t)e "“*dr
T J-—

Ji (w, t) = i/ —iw@(aﬁ,t)e—wx dx

ot 21 J_ o ot
ot 1 [
- —_ — — B —
8t(w’ 0) o /_OOOd:U 0 so B(w)=0



t(w, t) = A(w) coscwt where A(w) =

u(z,t) = F 1 a(w, t))



a(w, t) = A(w) coscwt  where A(w) = F(f(z)) = f(w)
u(z,t) = F 1 a(w, t))

u(x,t) = / i(w, t)e™* dw = / f(w) cos cwte™? dw



-,

(w) cos cwte™?™ dw

(w)% (eicwt i e—icwt) eiwx dw

-,

1 g i1(x—ct)
(w)ei(m—l—ct) dw + §/ flw)e ( dw






u(x,t) f(w) cos cwte™?® dw

)1 (ezcwt i e—icwt) eiwx dww

/ z(m—l—ct dw + = / f @(:B ct) dew

:—f(a:—l—ct)—l—Ef(a:—ct)

1
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N | —



