Fourieranalys MVEQ030 och Fourier Metoder MVE290 27.augusti.2019
Betygsgranser: 3: 40 poang, 4: 53 poang, 5: 67 poang.

Maximalt antal poang: 80.

Hjalpmedel: BETA.

Examinator: Julie Rowlett.

Telefonvakt: Mattias Lennartsson 5325.

1. Los problemet:

u(0,t) = t>0
up(x,t) — Uge(z,8) =0 ¢, >0
u(z,0) = ze™* x>0
(10 p)
2. LoOs problemet:
u(0,t) = sin(t)e’ t>0
ur(z,t) — Uge(z,t) =0 t,2 >0
u(z,0) = x>0
(10 p)
3. Los ekvationen:
u(t) + / e u(r)dr = 71,
Tips: svaret kan vara en integral ekvation som wu(f) = (...integral
( g g
grej...) som ni far lat vara sa.) (10p)

4. Los problemet:

U () — U (2, 1) = e® 0<t,0<z <1

u(z,0) =0 x € [0,1]
u(z,0) = h(z) € €°[0,1] =z €10,1]
u(0,t) =0 =u(1,1) t>0



. Berdkna:

1
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—00 N7T+n

(Tips: berdkna Fourier-serien av den 27 periodiska funktionen som &r
lika med cos(mx) i intervallet (—m, 7).)

(10p)
. Visa att omn € N
wJn(z) = / cos(zsin @ — nd)do.
0
(Tips: nésta uppgift med z = €'.) (10p)
. Bevisa att for z # 0, de Bessel funktionerna uppfyller:
Z Jp(x)2" = e2(2),
(10p)

. Lat {¢n}nen vara en ortonormal méngd i ett Hilbert-rum, H. Om

fed,

||f - Z<f7 ¢n>¢n|| < ||f - ch¢n||’ V{Cn}neN € €27

neN neN

och = giéller <= ¢, = (f, ¢,,) géller ¥n € N. (10 p)



Fourier transforms
In these formulas below ¢ > 0 and ¢ € R.

fla) £(6)
flx—¢) e f(€)
e f(x) f(€—¢)
f(ax) a’lf(Aa’lé’)
f'() i€f(§)
) G
(f *g)(x) f(©)a(§)
f(z)g(x) 2m) ' (f*9) ()
o—az? /2 \/Qﬂ/ae—ﬁ/(%)
(22 + a%) " (7/a)e ¥l
e—alzl 2a(&% +a®)!
)1 Jzl<a T ginla
Xa(7) = {0 2] > a 2€ (af)
! sin(ax) m™Xa(§) = {W € <a

0 |¢[>a




H() = {0 t<0

1 t>0

Laplace transforms
In these formulas below, a > 0 and ¢ € C.

H{(t)f(t) f(2)

H(t —a)f(t —a) e f(2)
H{(t)e™ f(1) f(z=¢)
H{(t)f(at) a_'f(a”'z)
H{(t) (1) 2f(z) — f(0)
H{(t) fy f(s)ds Hf(2)
H{(t)(f * g)(t) f(2)9(2)
H(t)t=1/2e=a/(41) \/T)zem VA
H(t)t—3/26—a2/(4t) Qa—lﬁe—aﬁ
H(t)Jo(V1) zlem1/(42)

H (t)sin(ct) c/(z* + %)

H (t) cos(ct) 2/ (22 + ¢?)
()" (] 0T atel ] 2a))
H(t)sin(v/at) Vma/(423)e v/ (42)

Lycka till! May the force be with you! © Julie Rowlett.




