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Wir scouen wns szﬁ oL, we man die meaturvu{dlma uklonazmr unendlide forjof, eindimensisnaler gf:unjc bestimd. (ir beobadden

die Mndejkuujkl’d,wj au/ gen= R .Das bedeubet, dass wir keine 'Rono\bao(mjwﬁu. hoben . )i koben qer eite An(onagmrfbdflﬁma.

Mw&ls& I;o';me,(\ wrr es m.?(o;szr\.alc:
Wir ksnnen dieses Problesn ducde fo

Def. Ue = Clkx

u(x,0)= €& A. Fourier 'f\:l'csml
L. Fourtes Trans[ocw
Wir echalber Mt beden !’eﬂw&d\, ﬁijﬂ‘de /a“s.\ra,
I:-F(V)' e_-@%){:_r) a

2uoed /‘m&;fzﬁ bses

v

DQQ U(xl{') = Z{ﬁ'

Fouriec Hesrm( ,U:'suna
Durdh Separadion. des Vasiabela, erbaften wic die aenerdle Form :

wxd) = f “Bua ws(p) + B@-snm]-< " dp b® =2 [7 s iy o

wlio) = [ hie) s ox) + B (px)] do- £60)

Bep) = ;—“-f: ][(u)-co:(pu) dv

Def.

A Seporakon dec Uoriabelt
@I nehuea. ony dass ene Losun des o
Cie beshumen Qi Ablestun die. o das POE poctonmnen:
u& e':T(r‘G) :F&G. -'F'G-,
2 "tr(.)q:.w. ene konslenk Fobio hél‘l
u«:iz(T-_-G-) =G LF - F"6

Bl sekean die qefundenss Abler L die PEem: T G=cF" &
; Herber & wichk beme rtan,
@U)«‘\—\\owv dic PDE wuod “breonan! & yad F : G -.-Lu=|< &:So\k redie Sei z:»dm%
<26 = vad die finke Scke we x wvbho'nj.)

L Form axdtert: ulx, )= Fx 6@

‘A)(r kO{\(\O.l\/ &lﬂ. G!]UJMA(S ale G,ldebmjssrsk» umSo‘kq_l'ht\: id. s dicsen Grunel noden wir dos!
ELF k\sto:a tordoale, de. wedks von Funde
= abhrat.
{- = Dagy snd Qc\-zjr S O‘DE_LS has
G = c*tG
2
Wir ligen. die. ersle. Glen wd betrodden die. Folle k-0, k>0, kco:

®L=c: F'<0 Lo B &4 waypes

@L>0: F'-LF 0 o ODE vt kondordn foafliziedn: Rk =0 Les[CloForh ™ eBa ™
@ k<0: FlulklF-0 = ODE rit boglogten Koellzieden : N 4f|=0 A esfili o Floy= A@(wx)wswm)

On el maske. Ghichamy Go Pl = N-2k-0 = Gl) L
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Pur wen ke 0 wicd  Lima(<€)= 0 wod ur diese  Losew, wadd Tkysikaﬁ{scﬂc Sinn

1Gk) = T - G = (A e 09 B¢ 1 (Ao cos (s Bsopd)) € 7

Sugerpasition: u(x/k)- f B@ ws(p) + B@-snpn] <7 do

Wic veswenden  die A«\(‘on:gsw%c&t‘t\jwa‘. wlo) = [ [h6) wsx) + B sn (px)] do- £60)

Dics sield aenauss ous wie. 2o TFousies (wkarqfl. Elﬂtdu 3~Ur for h@) ued-Blo):
E® =2 [l apade wod B® = £ [7 fursuen &

Wem @i die.  Kondaoten cinsetesn 10 vererpfodien (siehe Sksigh S. 84/82) eshallan wif
e Formels ulet) 4 f L o G du

?C— RIS ~O

Bestimmen. Sie F&I,Ar xe R und 420 de Z,ésuta a(ct) der (ngdu%urasa‘@&m(\ej e = ClUnn antes
e Av\gmssbz&ir:)\uaz u(x,O)aC(x):{‘“ rixed i Form zined  Founes (!J»et;\mf&

o, semsé

Formel: w(rt)<[" Ef@ ws(p) + B@-snpa]-< " dp
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Die Fousier Fovs{\cx'Mq;@(b(\ des /csuna isk Sﬁz):m &uroo«.,

Db | -l e g e

bk)ic&dia: Die. Fouries Troosprmoim, it i diesem Konted immer (0 Bzzuz an-F X .
021 tea des or Tr otion
Wi bein. Loplace Transform kdanen wir Sw.-su Egm:kapra\. verwanden ) um Reduwnjm, 2u  vereinfoden.
« Lineositak : ?{u foof 3cx)] - o ‘)‘-R&)j " F}_{j(*)]
+ x-shilh s TR} e Tl oo
o difls T (0-0) = FLE o)
(w-a
* Poleibune e L < o FLE s F W=t )
'Nalujcun&t\. m :FI_‘ecqu\Zbe.refG‘L: _:T ?(w) = - T‘I{X'@X)Jcm
Fbhog (anasbdid) - Fipo o 50 2Ly e
DUk 2(idhe l(\‘-eémlt

>
- Rt =l ——
. J\_o-”' dx = [l 'L,e_“f- & = & =%
- 4 _ & mektrbkre) i-c e |
.J‘-oﬁb"tdx—x ..lg.q— A‘L‘L‘“ «®x

Die. PDE Ue = €% Ux  kaon mon  durde die T—'michm«&(B\-Molbm iv de ﬁ‘eﬁ\m\zbemi&b Bﬁ't’?ﬂ-‘-

Die A!\fo\cje&o\fnm w(x @) = £&) pmssen wir auda Foupis (;nmg]f&mm:

Durde lwesse. Fousies Troosformafion erbaffen wir
Wen 0ir die. Fourier Transforvckian ingerea w0\ verespfadhen (sieke st S. 83) eshalizn wir
e Tormels ub): 24 fﬁﬁcv) - G v

deat'
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3.Q1 [10 Points] PDE with Fourier transform
Solve the following partial differential equation on an infinite bar:

w(w,t) = Jug,(r.t) +u(r.t), reR, 20
ufr,0) = re~2*", zeR

via the Fourier transforin with respect to . You must simplify your solution as much as possible,
no unsolved integrals,

Hints: You can proceed as follow:

« First, transformn the partial differential equation into a differential equation in time f using the
Fourier transforin. Use that, for a = 0,

—iw 2
F (.r.e'“"ﬂ) (w) = Wr'h_

« Solve the solution of this ODE.
« Finally, take the inverse Fourier transform to find the solution u(r, t). Use that, for b = 0,

2 1 a?
- doe— Y ) = e 3k
1 (—;us ) () = W.r.e

Egenschatten:
1. Blaf + 5a) = aF(f) + 3&(0)
2. Sel f stetig auf garz R und lim, — — f(x) = O = lim, , o SOW2
§" 2w, ') absolut integrabel. o git:
FL 1) = S )
(/@) = =P RS2
Flet i) = =§" 110

3. Sai £,y stOckweise stelig sowie baschidnkt und absolut integrabel,
50 Bt

F(f v 9) = V22 3(S) - §l9)
301+ 3w) = VIT-3(f 9)

4. Weitere ndtzliche Transformationen:

o
Bue) = i)
F{tus) =" & (un)
Fir - wlo))(w) = i3 (x)) (w)
o2
F (rr""’x)lwl = Ve(-t)

(a7

3 () = = (%)

(20372
Shift
I (2 =a)) = T"UF(f(5)) = T F(w)
-Shift

Fw—a)= (" 1im)
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* s weden, zoei ' Dosisfalled wo B,B,C,D koo Mos ] ! 3

dic Reaphener ‘Pon&&dmsngm dosshellen 2 _ ™
“Die i N " o IR SR - R = M e
%\ i\% Los:wx\:) i die Sperposibin de- 2 [ i = 104 so wickdi
ok dreld die Forely qus ds ZF  werwendes.

*Recegy: Whovrgoe. Tandbedoqugn b o kaubasy R B

Il e Sae §) Afyh 4 S A
edsh wie Beispeld Wode 3 T el

6.5 Superposition eines Dirichlet Problem

1

™

- Bestome Aip) bao. 2@ o =5 Db
* Spernondion.  des ,(osmju ' e
Formeln:
i) = £ “Bm «s(p) + BE)-sin(pn)] < g | b@ = 2 [Thor ces i o
w0 = [ o) ws ) + B sn (pr)] 4= £69 T Bm = 4 [ frmends

Benhsde we Despel 4 (Dode 42)
* Fouder Tm@@rma‘ébn des WE (rodh )
o losen Qe cesulkiessaden. ODE
¢ lverse Fouries Trosslormafion  des lt;w(a/

Week 12 Seite 5



