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TMA132 Fourieranalys F2/Kf2, 5 podng

OBS! Ange namn, personnummer samt linje och inskrivningsér.

1. Bestdm det polynom P(z) av hogst andra graden som minimerar
1
/ (V1= 2 — P(z)] da.
-1

2. Bestam en losning till ekvationen
g%ﬁ‘;s%;%‘*, —b0-< BLion, T>0.
u(z,0) = e 1*l, limy_yoo u(z,t) = 0.

3. Betrakta differentialekvationen
Bhpm =0, —pora oo, =0,

Visa att om u(z,t) dr periodisk som funktion av z med perioden 2w, s&

/ u(®,0)dp=0= lu(z, t)|? dz < 5'2‘/ |lu(z, 0)|? dz, t:> 0.

- - -

4. Antag 0 < a < L och ¢ > 0. Los ekvationen

umzzlgu;t, t>0, U<.’L’<L,
u(0,t) =u(L,t) =0, t>0,
u(z,0) =0, ut(z,0) =6(z —a), 0<z<L.

5. Bestdm samtliga egenvirden och egenfunktioner till problemet

-L(rR") = AR, 0< r<a
R(r) begrinsad dar — 0, R'(a) =0.

Utveckla funktionen 72 i Fourierserie m.a.p. egenfunktionerna.

Ledning: Man kan f4 anvéindning av féljande formler:

/Jg ()edy = :;—Q[JDQ(&:) + Jlg(:c)} ; %(a:pl}'p(m)) =P ()

6. Undersdk hur avbildningen w = %5 avbildar omradet Q = {z : |z —
i| < 1, Rez > 0}. Anvind resultatet for att bestdmma en funktion

o(z,y), (z =z +iy) som &r harmonisk i 2 och har randvérdena

] = P, om|z—i|=1 x>0,
PREY) =10, om z =0, O<y<2.

Formulera och bevisa samplingsteoremet d& f € L2.

=1

: 2kt
& Vi att Lig) = Y. W%%—%LTIJ(%) satisfierar Bessels differen-

tialekvation
H

2y" + 2y’ + (22 - ¥y = 0.

MA



) ) | ._ _ - WO i n\ ..... {'. _’_ -
byl bo2oebul | ot , “ |~ vl | un [ |
Al i e LM_ ; < gl ) g ! Y _ri :
T T v AT I . Sleial
= 3 Ll _ 1A LU IS e 3 o U NI
R pHEn . | N (2} ) A F S I
8 R Exd 1] Rl s T : il
A 2 T i o 3 ¥ I e 9.._/ . B —
R Qo ¥ e R S L
o [ G By ) i il Gl : [~ e o
: //m 5 m ik M . frnr/"r. M ) o) S T * o N o .u.t
o B B . ] s R e s 4 N ™ s : ol
~ %/ = | M__."ﬁl ...rb.. o . .n..../ \ N .Hf - : |
h p!r “1 W/fr.rl .,— a ol .r—fﬂ ..“_./ om~ m i ﬂ? .ﬂ&F M )
) A Fiioh Iy \ f S e L I= ke B 3
\...z.w/ lm h”u{..n.. f ﬂJ o n u- Lo o M.J il f!llv W_..._—\ ﬂQ- -r._ -f-.cr =~
I S BRI . oL TRERE R ey ) N SR RENEILS
-~ N : (v T < - - A ;
—_.m Lﬂyﬂ .Im—_u. = : 2. P.fl......o — | F—m”.‘..&l Am_ __.e )JM ﬁ, o —J .,.rIWv [v... ; __,
. : e : i < AR
e T 3 N SELn S i i RIS L A
oL - N Id “ \ _ A G By B SIS, LI BR R {8
3 *h Do A _ L 7 o e [ [T | RS SN N el
s e w e o | 1 " T 7 N —~] : e
MRl R SRR A N 0 A Ll S ER LA T e R SO
NER LB 1 T 5 e A M N et < - =
o ] il i 4 b i - ¥la ¥ v i
n.w ./.m fNML. Bl " L_— Y n— = W AVM N.PJ _.__L ;..5 I_M . X
e _ i s N if X . o) bud 7553 P JE Ml h N
| 3N o i A = <3 ! et . \ e _/= N I 1l 0 : R
s i aR il RCERIRIEE < S . R T - RSN S
< : X B - WA i N —~ /M ~ ..r.—q nl.—.m.: & N ay i MR JT 2 : W | ' A
T T A T e e R T I ) L B N s e T
. : = Pt e B T i T L ' ‘. N T =
LR e e K KNS g bl o] P TR s b B i Sy I Wl e
NI 1 RV SRR Tl . ] B % 3 S e 7
i EI RS RO B M B S TR o5 _ | NI N R =i
T VN N : : X 5 ? = 1 = (B < b TR | e L
e S RC Ll A T o R e R R g
o 13 Lo il ATl o o Con R G Y 1 I Bhed IS b S R SRR I O e
; b ? b o E R &
: Mﬂ[l@ NG b ~ : T |k N I R o e A ™ o K $ HES
1 S s S R =l N U P TR
u!“ ; Alw- M X ~ | Phe ....Tf...l-.......l f..lHlJ...l _ J.ﬂ. : _\ ..r’U.. ; g L .-......m ¥ __dh : -._ = Dlm .....r—|4 T ...1 e
T 7 T T ] 3 T T I o 8 |} B ) : e ]
S e LR NS el 3 il . o SRS & < h i QY B S N & '/
TN | ol [ il " | F s RS i RS I R B B N BN S EE N
: ) S & o A R G = 1 =% o ) \ by A B D D
_ N e o WSHEFSS N YRR =E
TN TN
!
__..Wu _\.w L } e | VA. ] i
p _ [t | Yt




_ . N e — — =il -
T e P R x| B g N
IR~ |_ i i bl S| ™ | ,w.z Y &N v
e N & | o popens p NS | e
5 ~ = - i T
=S S ) AN M 3L R R B e 0
2 H R | B S & . 4 z ; £ =
e Pl X LY, bas M Q. £ k _ li.m H
T T gl B | R B N e M By e $I v _ o
. : s T 19 LJ ) < ) - J,.ﬁ\ M Y ..?TF_ b
S g R J 0 S
8~ 1 / : ¥ = f : = e
IRy X! i ‘u:_ _ ¢ 'y 5 v i W.L £ ......., b /m. w..A R et fay
T~ R : % | B BN 1S Y ” 0 =3 | o _h N JW nm &E ~ s lﬁr e
_ - J i =~ = ] & N = §) v ) ™ ¥ -— | .m_ K _J m s _..
31 R PR o S NG TS S e ) X | & LT Sl TEA
= _ ___L N ran ...JT T .,,/,w \! T _.... n}.& =] +J /f ..m X _.._.n_ Y g
— 1} * W 4 N ‘W) P ™ SRR -Iﬂ - E A
e CA G R SN L O R [ R BRI A R e s e O 3 - ] 5 0 D 0 O
e &a Th ) M i Ak 2 b Ll i & RN 24 .Mﬂm > 4 g S
IR b w _ ,Cnm N N SIS o O ¥R s U & = .i..awkﬂ. 9 g
i f ; N | i 5 | ! " L [ ks
I T O Y 50 1 T | O ET
— i .I.. i 7 \./ F\ I T~ } ?-.” L —-\H i . I.lu_ -A C w ./..l-
i : ! ; . _ u 3 3 . ]
RECHCE E I o 5 B SV O B
{ Bt S 1R _ .__c rp.. i N i < ﬂn_ ; e | <
i e N S Y S EEE o Y S % FTR RS TN @
fhe'd : Ho : g =% © B g ] Sk e
M : _ A I N . ; N &m}ww X X ) W At _”m [ [ !_~
8 RS T ET TR R RS R ¥ TR - 7=
b i B P B e T ~ - , - B .
RGN NSRS B 2 S L D B MR
) ¥ ¥ a8y i ™ N = = = x ] p = T
@mn : / o H pu.xf ._.___1_“_... I ¥ ...t L1 ~ )./ = _n V.ﬂ \ 0 nu_ i \ T\l._ i Tu
T PR B T T ¥ -t N ~ e N ..lul LS
o R ST i 5 B S S P 2 7
3 Y LI 0 P A B S
AR EENE RS Rl T L9 T SR . |g Gl e R E Bl B ol
gl /4 | B : ) B P A o | o | Ud ™ ~ =] ul : |
T S R _ ! i _ - : 15 Xy
i B} M P ] _“?/T.r ! J.,.. __rm» muu .._uu iy N .t ~|_
- SRSl E SRR T R BN SR R : e L il S1e
=0 3 T \EE I7 L 1] |y 3 A v it 2 fi - —i i
ol b il = i e A b e S B el i
e & PR WP Al ¥ B s |+ 150
= i ¥ i Y V ' ar
RN R 3 S |k S R ) 1% = | S =
= T D ~I RV P ") 19
— —_
0 < i
3
m
|
i oot AL = i
| Lo e




e e : : v I <0 SRl R
RN 15 R A b S o i
n,.a e e - nn_ﬁ - : n..iﬁ_ A= Mt“u N M Al c..N.J
i N P B S SIS S LS SR
e 5 L~y cin [ - e B ; Al o .mM., 7o %
: AA,». ___ ./m._ : .”_r...n. s i P —0 < .,.f\. D)
h” : : Uy _ o .f /..T.lnr =t .\lll.....t/ r... .r.h X n..l...rrb ﬁ)l
S af |, |G v o P < S
& % By : 1 ﬁ.z....._ =l S T = v _ <
I s R = g S e
; ~ . } T q < e T
pu P, T il = _W __...ﬁ n...”u ZWM Iﬁlﬁu - < X /Nn- |
BN A TS S IR BRS04 N P NEA — Klol |
N P ( = = d) P il | D
Ay 2 ~ | N Q__?- i BRI s YR <
: % o - . .J.e ) . | H " . o
R = 0 S ¥ NG e | ; w.m < &_M.. =
S P _ ES S S N s S
W[ Y | G s il S e = ¥%s
C =Q ~— _v.. ( b X
= 1 ~ | 9 3 By R _ s 3> _m. . ;
[ N . T 2y ~ 7 1
_, fl _ P S B R O T ] ﬂm W g P o |
...r) = [0 B S L 1 - ) £ —] - P x|
& .H..z d. i o N LF : .&a. f-;.w /m .l\.”_J_....I/ c < ll........ - I X .....d../
. .f.w % : i A PRI IR | T RENE o X « 4 e N o %
4, lp t _ﬂ'/wh : = ;&| nﬁldll!uf.. Py ™~ - a.ﬁn.- ORI 1 O...._f.r..l = aJu k .. H...dn
s 16 i 3 o bl —X e 1, < :
_ 1A .._w i | C NTIxs SN RS e L E. f,_JnT L -~ &
: = I o ya : S o — — : ] > L
= ~ 3 Q g |\..f ;r m 1 = fM u ,n(_n X { ™ /....m b'd
2 G 1 . .R- _ i E - uO. o O =) L.f = .ﬂa el 0 . /...I-IO
E T — T rl .u.ﬂ /vl—ﬂ ld . 1 Jrl n Iu
| DSl Mk X fw die X b i Cipe A N-HEETT R
= AN S R Tl N e e
p 4 1A 3 : B = by N L } o~ fuw R U ,W.....,._. . TR ...a__ e |l ...u‘_ u_‘
P SRS G = i B R L
. : : A R e ! 0 IR x ol i [
e B R SR N SE RN B SRR S _ bl Nl
W7 9 n 3 /m - - e | Siaw “ J Ao S 2k AL
Ve = RITE + g g AN S T QF t nE X
— = f\l /M.mt + %) N S~ q N J g .n.x_...m ( .W..fo n.__ - Q\T A ¥ 2 T A
et ..n/ o ;m rfm = r/l.d N m & = AL oMy f..J.d, .Jvn N = 137
S G g i S ) S S 4_1 &.C., Q < R By s g
o TSN e e S M S R G S N AR T LB R AR
b g - o - L= e I Al 3 -‘ZI o a._J... W.ﬂ 3 i 25V {i
A e e : g g ¢Q E J . T PR N b PR e —83 S ; X
H P i X ! i : ) X =g P < < i 3 J.fTri =) & ,
T ._....r e - Gu./. W N ™ B % ] ik .Jr: 0 m’_.,. 1.- i ..“..._ C—u |
R R 1 B N Wl T T Ty At B 1 B b e S A3 O.WL |
L Eon ........._ ..H g A 3 — M..r - 2 ~ f._m‘ ) L i o _?-..r. .ur__ = ey A
N LN IOL L NS Sy AR D T N e ] S i A e B Y I
2% (0] M P i A & 9 & T A _ i o o
NS Y] =y ] Ko Y i R Bkl oS > . M s o S RN e :
f.. A.P E = =T DM. i ~ \l : % B .a X o AN Q) = g i B i
Bty . :
=
_ R . | i )
| _ * | | {3 I



. | e o W M e et =] 3 | PR PR \_J . iler
Sl e i o 51 - | =1 L flod 2| |
5 e 3 J S I S O =
LT s e N X =i Sh S RS

N 1 "8 T a * i N i o
S e RO & e L; S PRI T
AT EDs s & s el /G L ) L,r
O B AT 3 |l o Sl i
N B S S RS aR G =
8 < R 3 ] : - | : i AT m
— 0 : . 4 sl P i A s R e o
; N\h ~ e hﬁ_ i 2 .\m _.“C.__ —\v ﬂ_.ll .r.r.. T ( fm - ..“_..r.r
< b k NE g ¢ - ] 1 | y silang 1} [}
= R H RO R i B R = Rl
{ .__r_ M‘ ¢ H R M. _._ o - -
. Sy | 2 3 T =
Jf.d dﬂ.— = :M- —P .l.-l./.. ﬂm .f- .A O.I T T AL . '__—.. f 5 ...l....../ ...H.f_...
N R L USRS R R R S il
N e AR e Ral A St ~ y u_n SN S
Xidis : 5 =2 P S i : ~ K>
e ..rn - K BN .,_. m ..” 3 1§ T et i g ./H:.... =
] W\ j g 4 Sl . MRS _—.um.u.ﬁ iy ! ﬂ\h _. m— \ t ) Tu d/. ! hm/J _L.“.r“
vl | T Peiie S Bl _ Q . P~ ot N
N G R R R RS S R i : R fml % S
Wl s R S N DA il L ' B S G
TR BRI NP RRER; ( welE SN L
—./..___W dn rm D_Ia | i LS .Jr/ . w ni ” __ “.._J-. fl |
] /1.- n 1t : 3 i Lo W S PR | A. ! il _.Z
iy EEEEAEEENEESE 3 s R L e
S CE LS D L o TR _
o Ry b R\ ] el : 4 . o m : ., _ / L M mr
= ] _ : 16 % NN il N Yy 15 S 4 . il B
R o ENGEE B SN R E SR E
i __—. | ol O N Re e v g o Yy o = T PN
[ Nl o _ . ¥ 1\ T
i b ¥ b T W AL [T BN .ﬂ 7 ; 8 + | pufns N RN
VS o . A s B EERE LS
...._d. 7, : ...9..0 7 W | & N ./.m i “ .»;w/ /_ K T—a > W : ;Ir.._do : o B
ONEGE A P T P SRR A (I &=
i N # — - =0 . 3 k D SN ! 4 -9 N ¥
o 4 : ~) S M U 5kl KL \ A N
....r. : . 3 m Y \m . 5 v : - ..f..l 18 ¥ ; l.FlIJ\ll.r\ ] i ] iy =7 i 0,.{
T ol RS Y fE BN N ERERSEE el Y a8 NW LY Nl /m
3 i ; F L o - 7 " i i
N : .. ~ = ] : . : i — R
K 2 g o [ S - N R L N x N
} 4 —H ™~ 5 ~g s . |m B J% N {
llu,"...ﬁu N Bt .m 1 .r,.K -% = \ { : N r—l. Id __.. N
e e ElEEEErT RN L8 N o T B fi B o e £
(7 YR ICERENE N | L <9
TN T
W : g
- __ .\. ; \W__
1 _.A.w_.u i A W “1,...__ 0
| | i 1 S ) R S T
e 3 o GEHOTTE i \ ,




