Fourieranalys MVEQ030 och Fourier Metoder MVE290 22.mars.2019
Betygsgranser: 3: 40 poang, 4: 53 poang, 5: 67 poang.

Maximalt antal poang: 80.

Hjalpmedel: BETA.

Examinator: Julie Rowlett.

Telefonvakt: Julie Rowlett (3419)

1. Los problemet:

u(0,t) =0 t>0
(1) — Uge(,8) =0 t,x >0
u(z,0) = f(z) € L2((0,00)) N €C°((0,00)) = >0

(10 p)
2. Los problemet:
u(0,t) =€t t>0
ug(x,t) — Uge(x,t) =0 t,2>0
u(z,0) =0 x>0
(10 p)
3. Los ekvationen:
u(t) + / e =ly(r)dr = 71
(10p)

4. Los problemet:

U (T, 1) — uge(,t) = 0<t,0<ax<1
u(x,0) = g(x) € €°[0,1] = €]0,1]
uy(z,0) = h(z) € €[0,1] =z € [0,1]

u(0,t) =0 = u(l,t) t>0

(Antag att g(0) = ¢g(1) =0.)



5. Berakna: .
n%:l w2 4+ n2’

(Tips: berdkna Fourier-serien av e™.)
(10p)

6. (a) Bestdm om griansvirdet finns eller inte och forklara varfor (deter-
mine whether or not the following limit exists and give a reason
for your answer):

n—o0

™
lim A,, A, ::/ inx’e M dzr.

—Tr

(5p)
(b) Berékna:

Z Ane42i7rn/4 )

nez
(5p)
7. Lat f vara en 2m-periodisk funktion med f € €'(R). Bevisa att Fouri-
erkoefficienterna ¢, av f och Fourierkoefficienterna ¢/, av f” uppfyller
¢ =incy,.
(Assume that f is a 27 periodic smoothly differentiable function on

R. Prove that the Fourier coefficients, ¢, of f and ¢, of f’ satisfy
c=inc,).

(10p)

8. Lat {¢n }nen vara ortonormala i ett Hilbert-rum, H. Bevisa att foljande
tre dr ekvivalenta: (Prove that the three conditions below are equivalent
statements in a Hilbert space H.)

(1) feHoch (f ¢,) =0VneN = f=0.

neN

B) NP =D 1S oml.

neN



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.




