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Fourier #RZX (Fourier Z#2) D& {n]
TR~ ERXENRRA~

22 T, R D Foureir #k# 2 X FOMIZEAL, Tz ifiFme LTHE
3% Fourier ##E B, Fourier #847, Fourier Z2#1 L L5k 217> T & 7=, ARHiTlX, B
Fourier #BUZR > T, NI MILEWSGR o, TOEK (3a0) 2352 2127
L. ZZIZBET HE AR, R ML ZABBE ZABERORES ST, BbERK
DEFTH--HDEITTHS.

51 N7 MILDEHE

¥9, AREDLZIZH S ZRI MVOEBEZLTEL. 4B, AREDL ZITIERY
MLVEIZ AR ENEORMEMNLTAIT—BERI LA, UL, HEIZES A
WAAKFE DR KT TH S BRI, AR TERT PVEIX A RERFETHODT
ZEMNEN. ZZTHERZ MLVREIEIAFTRTZILIZT S, ¥

JIRTEHANDEREDORZ NvE u &35, THIVNEEATIE w 13RO L 5 IZRHEH X
na .

U = Uyl + uyg + usk. (5.1)

ZITC,4, 4, ki3ENEN 2, y, 2 ARDBELRT FIVTHD uy, uy, u, 1FENEN 2,
y, z FAID u DD TH 5. *2

LRIE K AZ LY, R MUVEEKRETEL I L2 o E101E, —EBRGTLT7 7Ry NOKENS
FLETBEICHBLEZ. R MLE A LRETELEREERBAZL o LERRED, BEDS
WEDER S TWVWB LI REEEABIZNOTHE. BIALZALRRIIDH D TEAN?

2RI MV u EEBEETIE G = (U, Uy, uz) EEOTWED, KFETIE w=upi+uyj +uk &
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RZPMLVTIE THE] CWHOHENPERTSE, BT MVIFABEIZAN L TIRD & 5 7%
MWEE2FEORI ML THS :

i-5=0, j-k=0, k-i=0,
i-i=1i*=1, j-5=13°=1, k-k=|k]*=1.

(5.2) RDMEHE I,
o BB HNNRY MVIFHWIERT 5
VWO MEERLTED, (5.3) AOMHEI,
o HfIRIZ MNIDKEZZIIX1THD

ZeaRLTWD. B uy, uy, uy FBRAXZ MLOZDOLS2MEEZHNT, u & 1,
i,k EDAREZNETNHET A Z Ik RDoNS. HlZIEu & 1 DAL,

Wb = Uupd G+ uyg -1+ uk i = u,lif?

- T,
1 . . (5.4)
Uy = —=U- T = U - 1. .
2[?
FIRRIZ U T uy, u, 13,
1 . - . 5.5
Uy = —=U-J=uU-J, U=—-—=u-k=u-k. .
e k[

ERDOEND. ZITR, HBT ANV MERERTRZ ML u 2RBE LD, WEE R
FERER & ) Z0F 2 il & [Blsdl i U CTREE DM ERER S B K 5 2 BER (AL ML
Wi, 3k, INEEREERTH D) 2E525 2 hTES. DFDEMOPIZITNA
WARERBIEREZESZENTES. T UTKEEBERTHUEISIERZ ML u 2%
BTEd (RETES). 20L&, HEBERIIBITS u DETOMHEIFRL S (REITHE
B5)0, u lEHETH u THD. EIVIEEREZHAVT u 2RHT 20X L 00?
ZIIERTED D B HITED R D & 5 BEER 2 EANT L VWO TH .

RRZ MV EFoTEL. ZOLIBRRHETOEHALTUEILY. RIMVOWMBEEZEZ DL EIZ, 20D
FKHIIERTH B, THL MNEERATIEBEMRZ MLVOEMSE 0 DT, FTHIV MNEETHESERX
NFZRT MVOEMMD T, THIEBICERS E2MOTEL P o7, UL LRDS, MAEEER M
FERER TIEHALAN Y MIVOHFADIGIIC L > TRRL72012, RZMVEINSDEERATERLEZE S
DZERINE, N7 MLV OED DD DIFMZHEARZ MVOMAEHE->TL B, SBREFED LS IR
MLDBEARTRE (g, uy, uz) LENTVWD Y, ZOXSRILICAIPTICAERBL AT Z L H
HBEDT, BART NVETEDREEEZMHS Z e 2iE jED 5.
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5.2 Fourier fk#EFAD IO

Z Z Tl Fourier #BURR (4.1) X & IEBEE f(z) 2 (5.1) ROALDRRIZANZ bL e
ZDHD 2o TRELAZEDTI L2 5. B f(x) IRT ML w T, AIHEER
3D = AR cos(kn), (n =0,1,2,...,00), sin(k,x), (n =1,2,...,00) BEALRZ k
Vi, g, k, 12, WREREO Fourier 28 a,, (n =0,1,2,...,00), by, (n =1,2,...,00)
DI Ugy Uy, uy G S, BB TEMERIRTGDONT PV ERMT I NIV T
H5.

R NV - B HISER
U = f(z)

i, 7, k < cos(kpz), (n=0,1,2,...,00)
sin(kpz), (n=1,2,...,00)
Uy, Uy, Uy = apn, (n=0,1,2,...,00)

b, (n=1,2,...,00)

BIEL f(t) 78 (5.1) ROBRAIZEBTE 2 2\ Z &k, BAIRT MVITHYT 5 =
BIES, (5.2) MY T 2ME A2 R TR NIER SRV, 22T, £7 [BERONR]
ZEFRT L. B f(x) B g(x) DA E (f,g) TEL,

(9.f) = / g @)@ (5.6)

CREFRTDH. TIT, + IEREILLERT. A5, f(r) OEFERLL L g(v) OFEBEBO
EHBCTHEN TS, SOHEGIEERE2EATVWSOT, “BERR 2ERITHLIAZ
72 TH X WAY, Fourier 20D K 5 ITHBEBEZ & 2B EIO KD L ZIThFEL D,
(5.6) ROEHED® &, ZARBONEEE2HHET 5.

L

(sin(k:mx), cos(knm)> = /_L sin(ky,x) cos(kpx) dx = 0, (5.7)
(m=1,2,...,00, n=0,1,2,...,00)
<Sin(kmx), sin(l{:nx)> = /_LL sin(kp,x) sin(kyx) dz = 0, (5.8)

*31,2,3,... LHIETEAMBERDOZ L. FIZITEARBEROELEDBEZOMBMB ZNITHYTE. Zh
RLU, A SN WHRA GEATBRMER) L IZERSEROESDOELZDMBD L5720,
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(m,mn=1,2,...,00. fHU, m # n).

(cos(k:m:c), cos(knx)) = /_LL cos(km,x) cos(knx) dx = 0, (5.9)

(m,n=0,1,2,...,00. fHU, m # n).

<sin(k:nx), sin(knx)> = /LL sin?(kpz)dr = L, (5.10)
(n=1,2,...,00)
(cos(knx),cos(knm)> = /_LL cos?(kpx)dr = L, (5.11)

B U, cos(koz) IFMEFRIZ 1 THE26 (5.11) RiTHBWVWT n =0 134N E X2 HEN
»H5.

(cos(kox),cos(kox)> =(1,1) = /L dz = 2L. (5.12)

—L

SHBBONBTEZSNSHDIE, LIZTARTHELE. (5.7) R~(5.9) RIF =
BIZHEWIZERZ L TWS (AR MVIZEWZIERT 5 Z 22w : (5.2) A2l) 2 &
ARLTVWS. — 4 (5.10) R~(5.12) R ZAEBORE XD " FERKLTWS. ETHR
P& ICEAEBIINBEOARZ XN 1 1I2R>TWARWL. HIBHEA (R ML) TRARWT
LT H B

=AEABO LIZBFEEERAL T, B f(z) © (41) RoRBL L =ZAKE DN
BEFETZ. Zhid, "7 MVE 5.1) RDESIZEFLZE TOEKERDZ L ED
B R ERTH 5.

 NEIFEH I EOIEREEZYIZLTHRHRIILDL SRV, FTEHINLEHONRES ZOMBEE2HREL T
W5 Z EITHE.
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B ZX, f(z) & sink,x EDWNMBEIZED sink,x ORI (R MV f(x) D sink,z /i
D) by, ZHO HES :

(sin(knm),f(a:)> = (sm (kyx) > Z_: <sm (knpx) cos(kmx)> + b <Sin(knx),sin(k:mx)>,
= b, (sm(kmx) sm(k:mx)>

(sin(k:
by, = / f(z)sin(kpx) (5.13)
(sin(k x), sin(k,x)

(n=1,2,...,00.)

[FIBRIZ f(x) & coskpr EDHNREIZE D cosk,x DRI (X2 MV f(x) D coskyx Fi
FMDEDTHD) an, 2O HEES (7720, n#0):

<COS(k‘n£L'),f(CL‘)> = (Cos(k‘wa:), %) + i A <cos(k:nx),cos(kmx)> + bm (cos(k:nx),sin(kmx)>,

m=1

=an, (cos(k x), cos(k: :1:))

(Cos(k x
ap, = / f(z) cos(knx) (5.14)
(cos(knx) cos(k

n =0 DK
(cos(kox),f( )) (L, f) = ( ) Oi am (1 cos( )) + by, (1,sin(kmx)>,
- “—20<1 1>
a = ¢ 11/2 - / e (5.15)

THB. (5.15) Rl (5.14) RIEBVT, n=0 L LELDE—M#AEDT, (5.14) ROEH
WZEDTEW., 2D KS512U T, Fourier AU IZH 1) % Fourier RO RANE SN
7. ((4.2) &, (4.3) K2

s (5.13) X~ (5.15) XA (5.4) X~(5.5) RIZHLULTWBZ L —HBERTH 5.
> T, 3MTZEMHNDIEED R VA, HANIERT 2 HALR2Z bLT (5.1) KD XS
IR T 5 D L FRRIC, B E AR MR OT DR 2 b L & B IE, Fourier fBURFE &
F =B L WS AT EERE O L X T W R WE W ZE R S R A R % R
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L7ZbDTHD, LWRD. ZDE5%, BWIIEART2BEBOMEZEREHRREED. ©
LZENODREIN LICHE LI T nnE, EREXBEAHR LTINS, HlzE

! (5.16)
V2L’ '
1
i cos kpx, (n=1,2,...) (5.17)
1
——sink,x, n=12,... 5.18
- ( ) 5.19

FIERERBEBRTH 5.

X512, (5.16)~(5.18) D3 b NP —DTEN IS L, ZhsDEAEHETIREN
2L DRI ERBITE R0 D. 3MTEMDORT ML RBT DITIXHEARZ VDS, 2
DUTTREATAT3 OBETHH-DLAKTHS. ZD&IIC, EeREHT LD
IZHRDBRBOERBEERIE, TE2REMEEN (5.16)~(5.18) IRLEHRTLER R & MHIX
nb.

ETHR77Z & 5T Fourier 2%, ay, b, (& 1/L E WS RTAVBE NS DL, BEH%
JREAT AHIFIZHWAZERBEHOKRE TN 1 Bt h Tz icElinkd
DTH Y, 72, Fourier fhFEH (5.1) IZHWVWT ag 1T 1/2 DR FABHNZ D
<cos(knx),cos(kna:)>,(n =1,2,...,00) & (cos(kox),cos(k:ox)) ETREIDVRHT 2
RUREDZZEIZHRELTWE Z b d. ((5.16), (5.17) L DEWA S5 B Fourier ik
BERM (5.1) 2B BKRT 1/2 OHBLOMEEA DN, )

53 F&®H

Z D & 51T Fourier BBV N2 MVOREFA L WG L TWAD Z &%, B bR TIX
B, BEBERZ MVERMTIEIZEBAL UEBFOMETHS. 5T, WEERT
W53 &S RARKEZEHEEL T 2EMORERM~ZTTRL, %iﬁ(éﬁi%ﬁ%ﬁi&?éﬁﬁﬁ
DEFHBFAILCEDITERD I LN TES. EHERE2ERRL 75882 —— exp(zka:)
WD R IEMRELBEERCTER LU DA Fourier £#1TH 5.5

=ABBAMNC D ERBARRIIFEL, TOERBEBREZHOCCHEEZERMT S Z &
TE5. BREHZRORFZNZEO L LUTIE, ABEK, KEMAMBHREIFEIEINEE DN
B3 iFEIL, BERAPHEEEZ U -MEERN T OB ORI HE B (B 2 IX KRS fE
DOicEN RIS 5) T, BEITKA L CEZR S NBEBERMAT S & SITE 2 RT3,

*5 R BINT F 72 B 2R B AL OO M A0S AT B AR R s A AT SRR AE 2y, ISR U TIBBA L 72 & E O REDFI TR S N
0, MaTRINs.

*6 X EEL <K1Y 72\ AlE Sturm-Liouville B OM HREROMOME (H £ H BN REH D TIZRL, B
RBLEAEIZETAEAEBITIER T2 WS L5 RWHE) 25U TAL VL.
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TR, REAKRIGERE TV EIFIEN D KA T HIERIE AL 72 & O KUBEF I S5 T
WAEMEE TV (BUEFRE S0 Z L) T, JEE, SR, [RIEFOYHEEE (OKEHMIZ
1) BREAFIBI TR L, REBRKORRFEZEAEL, Th2BUTERLGDLE THOE
WWERBLURET, LW BERZIT>T WS T

el EMMNICIE T E I EREREENFIEL, TOEREETRY MLERET 52
EIMTEDLN, YOEIBREEREZHNVEIDNRT ML u OFERIZEDLS Z LS, B
KRB /DR B7ZTITHS. EORBEREAVS L, i HEP—BfHRIZR 5
JERER A BEANIE L WZ R ER L. Zhee < R, B f(r) 280 &5 RERHE
WMCEELTH f(z) DERIFZEDL VR, EERAPERLZEZITHD, YO LS>RHE
KRB TERMALTE XWDOTH B0, i FEN—FHHFIC 2 5 ERAHZZVORRMT 2
DR EMEMTH 2. TlEAHE, Fourier fEER X Fourier £ L < W SN 5 D ?
ZIUETE 2 TR B BIAZEN 7, (sin kx, cos kx, exp(ikz)) DEAKRE NS H CRHE% H
fift - fRIRCE 205 TH 5.

T AU, GO RIS 5 B D724,



