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4.1.1 % Fourier ##%K

L<a< L O (MHERKE) NTRESN, 2L ORI HO>RER f(2)

a < .
flx) = > + Z (an cos kpx + by, sinky,x) (4.1)

n=1

LIETES. 22Tk, =nrw/L THY, Fourier 2% a,,, b, &
1 E
ay = z/ f(x)coskpxdr, (n=0,1,2...) (4.2)
~L
1k
b, = E/ f(x)sink,zdx, (n=1,2...) (4.3)
—L

THEZoNE., 2NV ETOEATH 5.

4.1.2 Fourier B DERKIR

LR T, =AEK%E Euer OBIBRR e = cosf +isind ZHWTESET &
Fourier f&&8URR (4.1) 1,

flz) = i Cpe'tm? (4.4)
Ce
Cn = 57 /_L f(x)e """ dx (4.5)

YEIFD. f(z) PEEBTELTS (4.1), (44) XS ITEHATES. 272U, flz) D
EEHD & &, MHRKRD Fourier BRI TIE ¢, = ¢*,, DEMRPFLET .
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4.2 Fourier Z#

AIRXMECHE I NW-AEAREEE =M TR U 72072 Fourier JRBITd o7z, LY
T B EEREMTRESN-AHEH» S BRXRE —co < 2 < co TEEINE
BT R, BNs AR T < TH L) IZHE5R U 72 Fourier AR EURFE D # 35K
w3, LR T T % Fourier £#TH 5. 2D & &, EFIZEREBOE TIIRL, B
D TEREINS.

4.2.1 Fourier T DEH

Stepl : (4.5) & (4.4) ITRATS: *1

o0 L
0= 3 o { /| f(w’)e‘“‘“"””'dar’} (4.6)

8 1/(20) 1E1/(2L) = Ak/(21) L BBHTES. 22T, Ak =ky — knoy TH
3. 55T, (4.6) 13

o0

fa)= ﬁ—f{ / f(x)’“dw}'“ (47)

EEITS.

Step2 : L — oo DifR%E & 5. Bb, BEOEMZERICENE TS, Z0& &, B
BRI ZS R0 (BEBRIRE) T dd o 72 Ky, 130EREAY R0 GEBIRED 1270, 72, H
FREMICEESEISNS (n (BT ML, kBT M ICES I ONS) *2

i Ak — / " ak. (4.8)

n=—oo

fla) = % /_ Z dk { /_ O; f(a;')e—m’dx'} ik (4.9)

e, OMDOBOEBICER. BOZHIZREZEOXTEMEZ S, 22T f(z) DL = L ORFA%#
5729, cp OFEDEBIZIE 2’ 2ZAVWEZLIZT 5.
*2 KA RBTE DR 125 Z e 2 BWHE S,
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Step 3 (final step) : ZZ°T,

f(k) = \/% / o; fla)e ™ dg! (4.10)
LiE L, (4.9) DX ICRBEINE f(2) &

1 * ikx

YRBTE 5. (4.10) 1ZEE f(z) © Fourier ﬁ#«tna’u i, LIELIE f(k) =
F{f(x)} £E,NB. —4, f(z) & f(k) D Fourier Z#: (inverse Fourier
transform) L BHEN, f(z) = FH{f(k)} £ E 1N 3.

422 WLKDOHDEER

Note 1 : (4.9) (&H 2 f(x) % Fourier L, I S22 N2 HEHTNIE, b &
DR f(z) IZR5:

fla) = FHF{f(@)}]. (4.12)

ZEEES>TWVDITEE .
Note 2 : (4.9) %

. o ’ / i > ik(x—z)
flz) = /_Oodzl; f(x){27T /_ooe dk} (4.13)
cEEHMITEL L,
/ f(@)o(x — 2")dz' = f(x) (4.14)
EWSMEZ R - 728 §(x — o),
o — i > ik(x—2')
z—2') = 5 /_Ooe dk, (4.15)

DPIFET B Z eI E NG, FEE 20k 5 2B 6 B (3 L IR 0K
ZRRIEL 72 AD£HT % D1 T, Dirac ® § BI%) Liidh, B hEzdEbds e
X2 Dirac B E AU THS. ZOBEKIT—BROBEKE IZEZ L > EE2 R -
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TH MBI E S EEHOBEIC BT 51553 (414) T fz) =1 B L

/ d(z)dz =1 (4.16)
WEPNDS. IND § EBOEERMEED—D>TH 5. Delta B#IX Kroneker O
FIVA,
0 (m#n)
Ommn = 4.17
{1 (m =n) (4.17)

2T m, n \FEE, OMERELBIR (m, n DWEHTIER S ERDEE D Kroneker
DFNER) & RiEs.

Note 3 : (4.10), (4.11) 2B B 455K 1/(v2r) 1% Fourier £, ¥ Fourier Z #2435}
PRI 5 XD ITEATH D, TFAMI L - T,

f9 = 5= [ s e g@ = [ jwerar @

fw = [ T e fa) = o /_OO fk)etedr  (4.19)

YEBILTWBEARDS. TN (4.9) ICHNTWBEE 1/(27) & 0T 55,
EWVHOEEMIZHEKLTWS., 0L, EEBOD & WAL TSRS
TR E S T AL TL o2 TEITFIX L.

Note 4 : T F A MiZ& > T, Fourier £, Fourier £ ff1 %

F) = = [ e ar @)= o [ fge e ak @a0)
LERBELTWAEALHE. ERhlF e - —2, k = —k LW EREHIZE ST,
FDAK (4.10), (4.11) TRZ. Zhd, EEHE, [ .e*vdr TEHRLES, ¥
Lk [ emhrdk TEHT DLWV EIT, R EAHBO D L AR L TILO
BB S &5 ick>TwiuE k. (Delta BEIZ DWT H FIEE.)

Note 5 : f(z) BWETHNIZ,

few = [ T a)e* de! = Fk)” (4.21)

*3 Dirac %% 6 B EBAL TH S, BUEICH S 72 1B E LT 2 082K EA3 o726 L. § BB
BT HFIZOMCEAI NP, Dirac D& T ¥ DT F X b, Principles of Quantum Mechanics,
Oxford Univ. Press (HATIZA T FHEENFIT), HAGERIZEHZELFIT, 2B LU THLWL. Z
NEHELORZEL U TIEH—EIZFICE >sTHROTEVWTHLWEYTH 5.



4.3 Fourier &%

ThHbD. ZNIFEFERRD Fourier fEUZ B 1) % Fourier 125 ¢,, 73 e 5%
Cop=cCp ITHIRTHHDTH 5.
Note 6 : Parseval DIEHERIX,

| s@rar= [ |iw| ax (4.22)

— 00 — 00

EERED.

Note 7 : #3& Fourier DRI THRRD Z & 2R X723, B f(x) A% (4.11)
DEAD LS ITRBTE S Z L 2@ONIE, Fourier ZHD AKX (4.10) AKX,
PO ESIZELS ZENTES.

(4.11) OFHLIZ %' #FLT 2 1I22WVWT —00 D5 0o FTHHT 5.

Lhs = / Flx)e*® dz.

1 o o0 R . ,
rh.s = E/_oo dk /_oo da f(k)e!k+k)z,

(
(

/ T 4z = 278 (k + k),
EHWB L,
r.hs = \/27r/ dk f(k)é(k + k') = V2r f(—K).

DlEZEMT 5L,

ThabL (4.10) 235,

4.3 Fourier &S

Fourier 241 & 1%, N 2BAE DRI TH 583 Fourier FEURF %, D 72\ B
WCHER U722 DTH B Z L IFHTHIi TR U7z, WolE D #3 Fourier MEUEEE & 1%, Fourier
ERB DR TH 2 =A% Euler OBBRRZHVWTHIZEZELEZEDTH
5. ULdo>T, Lo 2 D0OFEPS, BN ZZBEKRORETH 5 Fourier KRR
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Z, FIHOROCEBUZHILE L 72 REBFHET HTHA D Z LIXESITBENR DL, FhiZ
Fourier B2 L FEIENZHDTH 5.

WHE DT F A MTIE, Fourier fBURF DL & U T Fourler A ZE AL, 56I2%
Nz EFEKR LT Fourier 22 B AT 570, ZZTIIEFZ#IZL T, Fourier 2>
5 Fourier 53 28\ TAS.

4.3.1 Fourier EQDEH
Stepl  f(x) ® Fourier Z#1% f(k) £ L,
— / b f(x)e”*dx (4.23)
fa)= 5 /_ O; Flkyete (4.24)
CERTD. ZDLE, f(x) WEBBEBTHD L VWO EFENS,
f(=k)" = f(k) (4.25)

L5,
Step2  (4.24) M TFD & 5 ILEHT 5

_ 1 * ik 1 o ikx
f(:c)_%/o ke dk+%/_oof(k:)e k.
ERAE AR B b — —k SEEL, 50 (4.25) OBERE L
5,

flo)= o / fk)e™dk + o~ / F(k)y e~ dk

- % " (Fe + iy e ak
= % /0 " Re [ f(k)e“ﬂ dk. (4.26)

f(k) O, EiHEThTh fi(k), fi(k) £T5L, (4.20) 1§

flx) = 1 /000 {f (k) cos kx — fi(k )smkx} dk (4.27)

™

L5,
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Step 3 (4.23) &b

:/OO F(z) cos kz dz.,
—/Oo F(x) sin bz dz,
L BHIASBNBDT, H5bT Alk), B(k) & LT
- / " f(a) cos kade, (4.98)
- / " fa) sinkadz, (4.29)
EEETB YL, (427)
o) = % /0 LA cos ka + B(k) sin ka) d (4.30)

£72%. (4.30) % f(x) @ Fourier A& RE VS,

432 WSDOHDEE

Note 1: T ¥ A MIZ & 5 Tl Fourier B/ 1%

/dk;/ déf (&) cosk(xz — &) (4.31)

LEHLTVWALDEH5. Uk, (4.30) © A(R), Bk) @ (4.28), (4.29) &
ATHFELIZRFOND.

Note 2: JEWIBAE f(x) D Fourier kAU % A O 72 WEBEBUZHRIET 5 & W5 P D
F (21U Fourier Z#OEH DL ZATITo725 D2 FAULX®H /) T (4.28),
(4.29), (4.30) Z2EH Z A HKRS.

44 FE&&H

Fourier ##%, #3& Fourier #%%%, Fourier #8473, Fourier Z2#DM HDERIZA T D &
HZF DL LW FRS.
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Fourier #}% — (Buler OBERE AV TEERR) — #85 Fourier 3k
\ 1
(T EAREE A & R HABR B A~HER ) (ETEARE R & FEJH HABE S A~HR R )
I 1

Fourier &% — (Buler OEIER % FIWTEERR) — Fourier Z#2



