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4.1.1 % Fourier ##%K

_L<z< L O EbERRKE) NTEESN, 2L OEMABOEE f(2) 11

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

n=1

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

THEZoNE., 2NV ETOEATH 5.

4.1.2 #3& Fourier %X

LR T, =AEK%E Euer OBIBRR e = cosf +isind ZHWTESET &
Fourier %X (4.1) 13,

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

LETD. fr) PEEETRITS (41), (44) D ES CEBTES. =220, f(z) B

TR D & &, 3 Fourier /75X (4.5) 121 ¢, = ¢*,, DERKEHLT 5.
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4.2 Fourier Z#

ARXMETERSIN-EAHRREE = A CRERM U 72 D235 Fourier #i#H L <1 T
# 3 Fourier fdH > 7-. WO S BABZEHRXMECTER S N7- BB, S HERXE
—00 <z < oo CEEHINLEAH (XX, s EMEAK TR TS W) ITHiR
U 748 3% Fourier $&#(AHS, LA N CTHiHAT % Fourier 21 TH 5. ZD & &, JEHHITHEER
BOR TR, Moo TREINS.

4.2.1 Fourier T DEH

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

o0 L
@)=Y 5 { /| f(w’)e‘“‘“"””'dar’} (46)

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,



4.2 Fourier Z#

35

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)
cEEXMZTEL 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

/ §(r—2")dz =1 (4.16a)
HELKIE, E=a -2 EEBEMLUTISIZE s CESHMZIBEZLITLD
/ 5(x)dz = 1 (4.16D)
NEINDS., Zhd § BABOEELRMHED —DTH 5. Delta F%IL Kroneker O
TIVA,
5mn::{0 (m #n) (4.17)
1 (m=n)

2T m, n i FEE, OEREBIR (m, n DWEH TR ERDEE D Kroneker
DFNR) L RIS,

Note 3 : (4.10), (4.11) (BN B 455K 1/(v2m) 1% Fourier 24, i Fourier Z 4%t
MR 72 8 D ITEATHSD. TFANMIELLT

"
_ % /_ e @) = /_ fgetar @

_ /_ @) () - % /_ fwetrar (419)

ERELUTVWREANRH L. Z0i (4.9) IZEHNTWAEBE 1/(27) 2 0T 5,
EWVHOEREMIZHEKLTWS., 0L, EEBOD & WAL TSRS
SIfREE S £ R LUTL o2 THITFIX L.

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

F) = —= [ s 0 g = o= [ fmean @420)
ERELTWBEES DS, ERXT e — —2, k= —k LVWOIEBEHIZL - T,
FDRA (4.10), (4.11) TRES. gm%,EﬁE@% [...ekrde TEHLES, ¥
Lk [ emhrdk TEHT DL WOEUT, RIE D ELEHDOH L HEHEL TILO
BB S &5 iz o TwhiE kv, (Delta BIEIZ DWTH FIER.)

*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 (HARTIXA T THEMHIT), HAREIUZEEEIEHNFT, 23R UTMLWL. Z
NEHELORZEL U TIEH—EIZFICE >sTHROTEVWTHLWEYTH 5.
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Note 5 : f(z) MWETHNIL,

Femy = [ e as = iy (4.21)

TH5D. THNIFEFEFRD Fourier fEIZ B 13 % Fourier £24 ¢,, H3ii 9 2% BER
Cop=C ITHBTEHHDTHS.
Note 6 : Parseval DIEERIL,
oo oo . 2
/ (@) da :/ )| ak (4.22)
EERED.

Note 7 : 13 Fourier fi#DMEFHIHTHFERD Z & 2 X728, B f(x) 7Y (4.11)
DELDESIZRBTE S Z L a2@ADNIE, Fourier 2O AR (4.10) DARXIL,
DFDESIZELS Z N TES.

(4.11) OFHLIZ %7 ZFUT 2 1I2DVWT —co 15 00 £ THNT 3.

Lh.s = / Flz)e® dz.

1 [&.9] oo " ) ,
rhs = —— dk dz f(k)eik+k)z,
o) i)

ZZ T,
/ )T Qg = 278 (k + k),
EHWD &,

rhs = Var / Tk fR)O(k + K) = VIR F(—K).

M EZREMET S L,

Tbb (4.10) 2155,

4.3 Fourier &9

Fourier 24 & 1%, AR/ DRI TH 583 Fourier SRBUERH %, FHAD 2B
WZHEE L2 DTH B Z EIFEIEI TR U, Wl S #3 Fourier $EUER & 1%, Fourier
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AR O RHBEKTH 5 =MK% Euler DR ZHWTHIZEZELZHDTH
5. Lo T, Lo 2 D0MFEP S, FMRZBEHRORELTH 5 Fourier &R
Z, OB OEBITHR U ZRBEGFHET 5 TH A 5 Z L IFBGIBGENSOL. Fhik
Fourier 7> LI ENSHDTH 5.

WHEDT XA MTIE, Fourier fBURFADHLIK & U T Fourler A ZE AL, I6I2%
NZEEFERR LT Fourier 212 E AT 50, Z ZTRIERF %220 T, Fourier Z#i»
5 Fourier 53 28\ TAS.

43.1 Fourier EpDEH

~

Step1l  f(x) ® Fourier £#1% f(k) &L

= /00 f(z)e *rdy (4.23)
_ i * oz ikx
fla)= o /_ Fyeta (4.24)
CEHETD. ZOLE, f(r) WEBBKTHD LW EFENS,
f(=k)" = f(k) (4.25)

5.
Step2  (4.24) ZEAFD &S IZERT S -

1 [ Y A
= ke *dk + — ke *dk.
5 | etk o [ fwe

ERADE IR LR E ks —k LABL, X517 (4.25) OBEMGRE L
3k,

fla)=o- / flk)e™edk + / f(k) e **dk

- % " (Fye + iy e ak
L[~ £ ik
= ;/0 Re [f(k:)e k } dk. (4.26)

f(k) oFIH, BmEZNEN fi(k), filk) &T 5L, (4.26) %

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

™

AR



44 F&dH

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



