Page 517 2,11 .
2. Let f(z) =2 if0<az <k, f(x) =0if 2 > k. Find f.(w).
Solution:

9] k k
fe(w) = \/g/f(ac) coswrdr = \/g/x coswrdx = \/% %/xd(sinwa:)
0 0 0
k
= \/% %xsinwmvg — \/g i/sinwmdx

0

— 2 kg 2,1 k
= \/; = sin kw + \/; —3 cOs Wl

-k sinkw + \/g L (coskw — 1)

3o

11. Find Fi(e~™) by integration.

Solution:

let f(z) =e ™ then f'(x) = —me ™, f'(x) = w2~ "%,
and f(0) =1, f'(0) = —7

Fy(f(@)) = —w*Fy(f(x)) + /2w f(0)
Fy(m?e™™) = —w?F,(e™™) + \/gw -1
T2 Fs(e7™) = —w?Fy(e™™) + \/gw
(72 + w?] Fy(e7™) = \/gw
hence, Fy(e™™) = /2. P T
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Find the Fourier transform of f(x) (without using Table III in Sec. 11.10)
Show the details,

ekr ifx <0 (k>0)
2 5@ =14 itz<0 (k>0
Solution:

fw) = = [ s@evda

0o
/ka . efiwzdx
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5 f@)={

Solution:

k if —1l<z<l1
otherwise

_ﬁ/f(x)e—iwmdx
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8. fla)={"

Solution:
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1_15 efzwa:‘l
. ;Tj(e—zw _ ezw)
=L (cosw — isinw) — (cosw + isinw)]

kxf

—L(—2isinw) = -sinw

w

if —1<xz<0
otherwise

flw) = L / f(@)e iz da

/xe T, 72wxdx
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2. Upye = U

Solution:

Uge — U =0

Since no y-derivatives occur, we can solve this like u” — u = 0.
the cheracteristic equation is A> —1 =0, then A =1, —1
hence, the solution is

u(z,y) = A(y)e” + B(y)e™™

6. Upy = 4y2u

Solution:

Upye — U =10

Since no y-derivatives occur, we can solve this like u” — 4y%u = 0.
the cheracteristic equation is A\* — 4y? = 0, then \ = 2y, —2y
hence, the solution is

u(z,y) = Ay)e*™ + B(y)e "

Table
ou — 028— one-dimensional wave equation
ot o2 q
‘31; = 0237“ one-dimensional heat equation
oy + =0 two-dimensional Laplace equation
2 . . . .
8 2 + Pu f ( two-dimensional Poisson equation

% =c (27 two-dimensional wave equation

v

three-dimensional Laplace equation

15. u = sin 8z cos 2t satify one-dimensional wave equation

Solution:
861; = aat (sin 8z cos 2t) = —2 sin 8z sin 2t
% = E(_Q sin 8z sin 2t) = —4 cos 2t sin 8z
% = ai (sin 8x cos 2t) = 8 cos 2t cos 8x
% = ai (8 cos 2t cos 8x) = —64 cos 2t sin 8x
then
0%u o 0%
o2 ¢ 0x?
—4cos2tsin8¢ = —64c? cos2tsin 8z
) 1
& = =
16
1 -1
c = - —
4’ 4



19. u=e ™ tsinda satify one-dimensional heat equation
Solution:

Gu — %(e‘”? sindzx) = —er;’rzt sin 4z
%ﬂ— %(e‘”_:inélm) =4e " tcisr:tx.
5oz = 5o (4e cosdx) = —16e sin 4z
then
ou 0%
o~ o2
—n2e " tsindr = —16¢% " 'sinda
2 _ m?
© T 16
_om -7
c = T

23. u = cos 2y sinh 2z satify two-dimensional Laplace equation
Solution:

%u: a%a(cos 2y sinh 2x) = 2 COS}.I 2x cos 2y

e = 7 (2 cosh 2x cos2y) =4 §1nh 2z cos 2y

9y = 9y (cos2ysinh 2z) = —2sinh 2z sin 2y

Py _ 9 : . _ .

taﬁén_ By (—2sinh 22 sin 2y) = —4 sinh 2z cos 2y
84 + 24 = 4sinh 22 cos 2y — 4sinh 2z cos 2y = 0
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