Vavaw o
5

=

Fourier 2% (Fourier Z#2) D Z%4n]
FHERER  EXEHERR

B2 BT, AR D Foureir M2 X FOMIZEAL, T i HEHE L THE
3% Fourier ##EBE, Fourier #84>, Fourier Z2#1 L Lk 217> T & 7=, ARHiTlX, BN
Fourier fi#UZR > T, X7 PILEWINEH S, TOFEK (330) 255 212¢
L. 2B T 52 SRMEIE, XY ML MRS ZABBORY T, Bl SR
DEFTH-1-HDEITTHS.

51 N7 MILDEHE

£9, AREDLZIZH SZRI MVOEEEZLTEL. 4B, ARED L ZITIERY
MLEIR A BEe EEORMENLUTAS S —BERMNUE. UL, HEEIZES A
WASKFDHHEDKFTH S HBRE, WRHRXTIINY MLEIF A BRERFETHS5DT
ZENLWN. I TERZ MLVERBAFETETZILIZTS. ¢
3UGLRNDEEDRY Mg w LT 5. THILNEEZTIE u ldXD &5 ITRKEX
N5

U = Uyl + uyg + uzk. (5.1)

ZITC,i, 4, kiFENEN 2, y, 2z AADBELRT FIVTHD uy, uy, u, 1FENEN 2,
y, z FAID u DEHDTH 5. *2

LRIERZAZLY], R MUVEEKRETEL I L2 o 2 101E, —EBRGTLT7 7Ry NOKEMNS
FLETBEICHBELEZ. R MLE A LRETELEREERBAZL o LERRED, BEDS
WEDER S TWVWB LI REEEABIZNOTHE. BIALZALRRIIH D TEAN?

2RI MV u EEBEETIE G = (U, Uy, uz) EEOTOWED, KFETE u=upi+uyj +uk &H
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% 5 % Fourier f&# (Fourier Z2#1) OB FHI=RE « B BHEUR

R MLVTIE TR CWOEENERTE, BART MVIFHBEIZH LU TIRO & 5 74
MWEZ2FRFORXRI MLVTHS :

i-j=0, j-k=0 k-i=0,
i-i=1i>=1, j-5=3°=1, k-k=|k*=1

(5.2) ROME I
o BILDHEN R NVIFHWZIERT S
WO HEEZRLTED, (5.3) RoMHEIZ
o HIffRIZ MIDKEZZIIX1THD

TeaHRLUTWD. I Uy, Uy, uy FHEERTZ MLVDOZDESRMEEEHWT, u & 4,
j, k EDAREZENETNHET A Z Iz RDENS. HlZIEuw & 1 DAFEIX

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

?ﬁEO"C’
1 ) . (5.4)
Uy = U T =1U-1T. :
22
FIRRIZ U C uy, u, 13,
1 . . 1
Uy = u-j=u-j, u,=-——u-k=u-k. (5.5)

4] |k[?

ERDOEND. ZITR, HBT ANV MEERERTRZ ML u 2RE LD, WEEB R
JER R & B 2 0F 2 Wl % [BRE S U CER O M E R S 72 & 5 RERR (AL 2 b
Wi, gk, TNEEREIERTH D) 2EZ2DILNTES. D EMOFIZIZWS
WARBERBERZRD LN TES. TUTEEBEATALULI IR ML u 2%
BITE2 (BETE2). 20L& SERERIBITS u QS OMEITER S (REIZE
BB, u lEZHETE uw THD. EIVIEEREHAVT u 2RET 2 0E I Wn?

ZTHIFMEDI RS I IRA D & D REEREZEXR T I NDTH 5.

MRT MV EFESTEL., ZOIIBREXLHBIETOHALTIELYL. RITMLVOWRNEERDILEIZ, 2D
KLZEHTHB. THNL NEERATIHBEARZ FILDOEBBDIZ0 DT, THLNEETHRI TR S
NI MVOZEMMBS T, THIERICEERSEZMATEL» o7 UL LARA S, FIAEERER XM
R TITHALR 2 MIVD FRAIDBGATIZ & > TRZS72012, RZ MV E2INSDEBEARATERLZE &
DZEFWITIE, X7 DL DED DD DIFPICHEART ML DD EHE->TL 3. BRBFED X SR
NLOBERETE (g, uy, us) EEFNTVEE, ZOLIRILIZLAIPTICRE M 20T LA
HBDT, BRI MV ETEDZEERMHD Z L 2 ED 5.
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5.2 Fourier f{iEEFAD IO

Z Z Tl Fourier #BURR (4.1) X & IXBEE f(z) 2 (5.1) ROALDORRIZANZ bk
ZOWD 2o TRELAZEDTI L2 5. B f(x) IRT ML w T, AIHEHER
i3 D = AR cos(knx), (n =0,1,2,...,00), sin(k,x), (n =1,2,...,00) BEARZ k
Vi, g, k, 12, ATREREO Fourier 28 a,, (n =0,1,2,...,00), by, (n =1,2,...,00)
DI gy Uy, uy ST S, BB TEMERIRTGDONT PV ERMT I NIV T
Hb.

R ML - B HISER
U = f(z)

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

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

BIE f(t) 78 (5.1) ROBRBIZEBTE 2 205 Z &k, BAIRT MVITHY T 5 =
BB, (5.2) RCHIS T aME 2R > T iRT iR s\, 22T, £3 TBEHRONF]
ZEFRT L. B f(x) B g(x) LDOHNFE (f,g) TEL,

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

LEHKRT D, ZIT, x IFEFELEERT. BB, f(v) ODEFELZE L g(v) OFEZBEHD
ERIETHEDT 5. SOGEGEFEEBEEITVWSLOT, “BRERAK2ERIFEBLAZ
72 TH X WAY, Fourier 20D K 5 ITHBEBEZ & 2FABEIO KD L ZITHhEL 5.
(5.6) ADEHEDE &, “MHPABONEEZFHHET 5.

L

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

*31,2,3, ... LHIETEAMBERDOZ L. FIZITARBEROESDBEZOMBMB ZNITHYTE. Zh
RLU, A SN WHRA GEATBRMR) L IZEREEROESDOELZDMBD L5720,
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(m,n=1,2,...,00. fHU, m # n).

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

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

L

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

BU, cos(koz) IFMEFRIZ 1 THEH6 (5.11) RTBWVWT n =013 E X 2 HEN
»H5b.

<cos(k0x),cos(kox)> =(1,1) = /L dz = 2L. (5.12)

L

SAHBBOABRTEAONDSEDIE, RIZTRTHFELZ. (5.7) X~(5.9) KT =4
BIEZHWIZERZ L TWS (BAIRZ MVIZHEWZIERT 5 Z 22w : (5.2) A2|) 2 &
EHRLUTWD. —F (5.10) R~ (5.12) RF=MEKORKE D FEEXLTWVWS. ETH
fo & 31 SABBIE AR A X X4 112> T WAL, BB BN (R R L) TRAELS
EHRHTH B

ZABBO LIZBETMEERALT, B f(x) O (4.1) AORB & =MAEKE DN
RAHET 5. Zhik, A7 M LE (5.1) RO LS ICELEL X ORMERDS L 20
B 2<FAKRTH 5.

BIZIE, f(x) & sink,x LOWNEIZL D sink,z OFEE (RT ML f(z) O sink,z Fi

 NBIFEH I EOIEREEZYIZL THRHRIILD SRV, FTEHINLEHONRES ZOMBEE2HREL T
W5 Z EITHE.
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FID A by 2ED HES -

(sin(k:nx), f(:c)) = (sin(kxx), %) + i A, (sin(kn:c),cos(kmx)> + by, <sin(kna:),sin(kmx)>,

m=1

= b, (sin(k: x), sin(kmw)>

(sin(k
b, = / f(x)sin(kpx) (5.13)
(sin(k x), sin( k x)

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

[FkRIZ f(z) & coskp,r EDOHNREIZ LD coskyx DIREL (RXZ MV f(x) D coskpx Fi
HDBATHB) a, ZWDHES (270, n£0) :

<cos(knx),f(:v)> = (cos(kwx), %) + i A, (cos(knx),cos(kmx)> + by, (cos(kna:),sin(kmx)>,

m=1

=an, (cos(k x), cos(k; x))

B (cos(k x
ay, = (cos(k; o). cos(k / f(x) cos(k,x) (5.14)

n =0 DK
(cos(k:ox),f( )) (1, f) = ( ) Oj m (1 cos( )) + by (1,sin(k’mx)>,
= “;u 1),
4y = & ; 1/2 _ / f(z (5.15)

TH 3. (515) RiF (5.14) RIEBVWT, n=0 L LD E—HAEDT, (5.14) ROEH
WZEDTEWV., 2D K S512U T, Fourier AR IZ B 1) % Fourier fREBD R AN E SN
7. ((4.2) X, (4.3) AZR.)

I (5.13) X~(5.15) XA (5.4) X~(5.5) RTHE L TWB I LIT—HBRARTH 5.
> T, 3 VOLEMNOEED R MV, EANCERT 2 WA~ kLT (5.1) RO &5
WIS D L FBRIC, BIEE AR RGOL DR 2 bL & B IX, Fourier FkBURER &
W= AR L WS AT RERRE O HIRRAL S N T WIARWE N E AR TS BT A B A R
L7zEDTHD, E\WVWZDE. ZDLDR, HWIERTIEBOM2EXBEHRREES. b
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LENSDRE TN LI b TwE, ERERBHRREMIENS. fIZIE,

! (5.16)
V2L’ '
1
s cos knx, (n=1,2,...) (5.17)
1
—ssink,x, n=12... 5.18
o ( ) 519

FIEMERBEBRTH 5.

51T, (5.16)~(5.18) DS B ENNA—DTENII S L, TN6DELELE TIXHWY
2L DR A RBLITE R 05, 3OO NI ML ERILT B ITIFRA RS FLD, 2
DURNTREATATIDODBRETH 7D EAKTHS. ZDOXDIIT, BBZERET LD
IZRDBBOEREERIZ, TEREFEEN (5.16)~(5.18) IRLERTLEERHR L ITFIX
n5.

TR 7 & 51T Fourier 5%, an, b, 1T 1/L L WO KRFVPEND DX, B %
BHTORICHWVAELZHBEORE I 1 BT LT ARVWEDIZE D
DTH Y, %7z, Fourier ABUEPH (5.1) ITHBWVWT ag 1T 1/2 DR FVEHNZDDH
<Cos(knm),cos(k;nx)>,(n =1,2,...,00) & (Cos(kox),cos(kox)> ETKREIDVRHT 2
EUHERSD 2 LKL T NS Z L htbh 5. ((5.16), (5.17) & DA S % Fourier i
B (5.1) IZBTBRF 1/2 OHBOMERH1S. )

53 F&®

Z @ & 512 Fourier fHEUERBD R MIVOREE M IEL TWE Z ik, B 5 AT
R BEBER PVERMTZEREBAL ULERFEOMSTHS. ftoT, WEEZXT
W2 &S RAERKMZEHRE L T5EBDREMZ I TRL, %#Kéﬁi%*ifﬁk’?éﬁg*ﬁ(
DEFMEFE L EIICFZD I LN TES. EHeRE2ERRL T8 = exp(zk:x)
WD SER B R BEBCR TER U772+ O 2% Fourier £2#1TH 5.0

AN BEREBRIIGFAEL, TOERBEERZAVWCEKZENTZ 20
TZ5. BREBRONRENZEDE LUTIE, BEBEH, KEmAMBEBL L FEIENEE DD H
% .50 i, BRI & U 72 SN T O B0 JE BT Bl A B (I Z AR EE D I D i
Ba KRBT 2) T, BEFKO ETEREIN-BERZEZRET SN Z2R/ET S, &
BRI, RRKRIGERE TV & IEIEN 2 KA TP HBKIER/LZR & D LRERILICHN ST W»

*5 R BINT F 72 2R BEEL O M E000S AT S AR R s A T SRR AE 2y, ISR U TIBBA L 72 & E O REDFI TR S N
0, MaTRINns.

*6 X EEL <K1Y 72\ AlE Sturm-Liouville BLOM HREROMOME (H £ W BEENRE D TIZRL, B
RBLEAEIZETAEAEEBITIER TS WS L5 HRWHE) 25U AL VL.
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HEMEET IV BHEFHE T 07 F L) T, B, &, [UEFOYILEZ OKEAMIZIE)
BRAMFBI C R L, EFARBORRFREZEH L, %M’&ﬁ?}%@ébﬁf%o)ikﬁ
BLBRET, LVWIHEERToTWE

Jelz, NI T ERERBENMFAEL, TOEREETRZ MV ERIT 52
EIMTEDN, EDOEIBRIEERZHANVE I VBRI ML u OERIFE DS Z &L, B
WCRBEDOHSIDRZLEZTTH L. EOREERZ WL 2L, < HEN—-BHEHRIZLD
JEREREZENEL VI EAER L. Zhe <A, B f(x) 220 &5 RELHE
BCEALTY f(r) DERIFZZDLY 2L, ZEREAVPRLRZEZTTHY, EOLDRE
REBTRERALTE XWDOTH L0, fif < S — R/ HIZ72 2 ELEME EZECRMT 2
DB EFTH 5. Tld7HE, Fourier #EEF > Fourier £2# & < HW SN2 D77
ZNFE 2 ITHRBBIAZEN 7, (sinkz, coskz, exp(ikx)) DEF D &\ 5 H CRE% H
fig - fRIRTE B0 5TH 5.

T AU, GO RIS 5 B D724,



