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4.1.1 = Fourier f#%K

L << O (M5EREE) NTERSN, ZOMMIOKETE 2L OEl%
FORBM f(x) 13

a | .
f(z) = 5 + nz_:l (an cos kpx + by, sin ky,x) (4.1)
LEMTES. 22Tk, =nr/L THY, Fourier ¥ a,,, b, %
1 L
ap, = Z/ f(z)coskpxdr, (n=0,1,2...) (4.2)
-L

L
b, = %/_L f(x)sink,zdx, (n=1,2...) (4.3)

THAOLNS. INBPETOHEATDH 5.
x ZNBEEERT 5L, b, FEH Qr WO HEBMOMICHFET 2O, & L IER
DE) LIERTE L. DUF, HENIC k, Z2HEE TR

47
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4.1.2 #3 Fourier #&#

FEOBEHT, =MAE%%E Euler DBFER e = cosf +isinf ZHVTEEHET &
Fourier ## (4.1) 13,

flz) = i Cpe'tm? (4.4)
L
Cn = % /_L f(z)eH*n® dg (4.5)

LB, f(z) BEBEETAEL TS (A1), (44) Ok 5 CEBTES. 720, fz) 2
TR D & &, F Fourier /75X (4.5) 121X ¢, = ¢*,, DERKELT 5.

4.2 Fourier Z#

ARXETER S N -BAHHRAK T =AEKOERAEDLETRIL 725 DAE Fourier ik
B U < 1ZTHZE Fourier th#ild > 7z. HUD & 5 B Z AR IXE T S - RERH
SHERXE —0o < x < co TEZRSINLEH (EHIZMER, B5 FHEK TR TS &
W) ZHRER U 72838 Fourier gAY, AR TEtiHd % Fourier Z2#iTH 5. ZD L &, #HR
EbEEM (EEHEB) O TiERl, MoK TREINS.

4.2.1 Fourier Z#NDEH

Stepl : (4.5) % (4.4) ITfAAT B

=Y 5 { /| f(rv’)e‘““”x'dw’} (46)

B8 1/(20) ¥ ky, = 7n/L OBFEEMH 5T, 1/(2L) = Ak/(27) L KBITE 3.
ZIZT, Ak FBEO O WBDEERL, Ak =k, —k,1 THD. 57T, (4.6) IX

oo

L
f@)= 3. ﬁ—f{ / f(w)’“dw}’“ (47)

n=—oo

e, OB OBAEBICER. BOZBICEZROXFEMEZX S, 22T f(z) DL = L ORF%#
35729, cp DEDERIZIE o/ 2HWEZ2IZT5.
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Step2 : L —oo DHiREZE%. BB, BBOHAMZERIZENWETS. Zoe &, b
U ZE 8 (BERRIIRED) TH o 72 by, REFZER GEBE, kB TRT) 1274
D, F72, FIIEMICES B S5NS (n (BT L, k£ CBETAREMICE S X
5B) *2

S Ak / " dk (4.8)

n=—oo

f(x) = % /_oo dk {/_OO f(ﬂﬁ/)eikx/dxl} e’ (4.9)
LEITB.
Step 3 (final step) : ZIZ°T,
f0 = = [ g (4.10)

YEL L, (49) O &S CRHENE f(2) &

1 * ikx
@) = \/—2_77/_00 (k)i dk (4.11)

YRETES. (4.10) X% f(z) © Fourier ZT#: & iFiEh, LIFLIE f(k) =
F{f(x)} £E NS, —4, f(z) & f(k) Dt Fourier Z#: (inverse Fourier
transform) L BN, f(z) = FH{f(k)} £ ErI 3.

422 WLKDOHDEER

Note 1 : (4.9) (&H 2 f(x) % Fourier L, I S22 N2 F AT NE, b
DR f(z) TR 5:

fla) =F [F{f(@)}. (4.12)

ZEEESTWVDITEE\.
Note 2 : (4.9) %

@) = /_ O; dx’f(x'){% /_ O; e""‘“(m_‘”')dk} (4.13)

*2 KA RBEOMIRA BN 5 Z & 2B WIlZ 5.
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cEEHMZTBL L,

/ f(2")o(x —2")dz' = f(x) (4.14)
EWSWEZER o 7B 0(z — ),
6(x —a') = %/ e gk, (4.15)

DEIET B2 e IfFEI N5, EB, 20 &5 2880 6 B (£ L IXZ oK
ZEIEL 72 AD£HTZ D) T, Dirac @ § B &IFiEh, &7 hFzrEMbd s L
ZIZ Dirac EALUZBEBTH L. ZORBIE—BOBEBKE 3R R > - HEZ R -
TH OB E WS HEOBEBUIMERMT 51553 (4.14) T f(x) =1 &BL L

/00 §(r—2")dz =1 (4.16a)

HELIK, E=ax—a EEBEBLTISIZ s EBESHMZLILITED

/ 5(x)dz = 1 (4.16D)
NEINDG. ZNd 0 FBROEBEELMEEDO—DTH 5. Delta BEIX Kroneker D
FIVA,
0 (m#n)
Ommn = 4.1
{1 (m=n) (4.17)

2T m, n lFEBE, OHEBRGELIR (m, n MWEBETIER S EHRDOEE D Kroneker
DFNE) LHAED.

Note 3 : (4.10), (4.11) IZEN B R¥ 1/(v/27) 1% Fourier Z#, ¥ Fourier Z #1A3%f
MR IZ 722 KO ITEATHS. TFAMIL - TR

1 [ 0
=5 /_ . f(z)e e da’ / f(k)e* = dk (4.18)

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

*3 Dirac %% 6 B EZEAL TH S, BUEICH S - I BB E MR T 2 082K B3 726 L. § BB
BT HFIZOPMCEAI NP, Dirac D& T HF DT F X b, Principles of Quantum Mechanics,
Oxford Univ. Press (HARTIXA T THEEMVHIT), HARGEIUIEEEIEHNTIT, 22RUTMLWL. Z
NEHELORZEL U TIEH—EIXFIZE >oTHROTEVWTHLWEYTH 5.
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YEELTWBEARDS. T (4.9) CHNTWBES 1/(27) & T 55
au\afia'r CHRLTWS., &3 2<, ELHBOH L LWL TrroBBIZ K S
IR S FLRLTL o2 THIFIE L.
Note 4 : JF A MZ&->TIX, Fourier £, Fourier W £ %

F) = = [ s 4 g = o [ fe e ar (20
CRBFLTWEE LS. LRl — —2, k= —k WO EBBEBIZ X - T,
FOARX (4.10), (4.11) ITREB. b, ELHE, [...ePrde TEHRLEZS, ¥
gk [ et dk TEHET DLV EIT, RIE D EEMBmOH L WEHRL TILO
BBIZES &5 12> Twiud k. (Delta BIBUZ DWW T E [AFE.)

Note 5 : f(z) WETHNIL,

:/ f(a)e * Az’ = f(k)* (4.21)
ThbdH. ZNIFEFERKRRD Fourier fEUZ B 1) % Fourier 125 ¢,, 73 e 5%
Cop=cCp ITHIRTHHDTH 5.
Note 6 : Parseval DEHZE XL
o0 o0 . 2
/ (@) da :/ f(k)| " aw (4.22)

— 00 — 00

EERED.

Note 7 : 3 Fourier DRI TH RMRD Z & 2k X723, B f(x) A% (4.11)
DELAD L SITRBTE L Z L 2@ONIE, Fourier ZHD AKX (4.10) ORI
DPTRDESITELS ZENTES.

(4.11) OFLIZ F'* 2T LT 2 IZ2WVWT —c0 25 0o £ THANT 5.

Lh.s = / flz)e™* dz.

1 [e.9] oo R ) ,
rhs = — dk da f(k)elk+k)z,
] i

(
(

/ et R g — 216(k + k'),
EHWDL L,

r.h.s = \/%/00 dk f(k)o(k + k') = V2r f(—K).
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M EZREHETE L,

THbb (4.10) 2155.

4.3 Fourier S

Fourier 241 & 1%, FHABIEDOMRERBIRIL T b 5 #3E Fourier f# %, DR
BUZHEEE L7232 D TH B Z L IEEIHEI TR U2, WolX S %3 Fourier f# & 1%, Fourier
WD REFBERTH 2 =M% Euler OBEBAZHVWTHRIZFZEEELZHDOTH S.
U7e3oT, LD 2 DOMENP S, FBIBBORITH 5 Fourier #iz, FHDZLW
BBUTHLR U 72 REEFET HTH A 5 Z L IXBZ TGN DL, Z1id Fourier 7 &
MFENZEDTH .

HEHEOT F A MTIE, Fourier fEURF DI & U T Fourier A Z2E AL, I6I2%
NxEEFKR LT Fourier %2 E AT 20, Z ZTRIERFZ¥IZL T, Fourier Z#i)
5 Fourier 53 28\ TAS.

43.1 Fourier B DEH
Stepl  f(x) ® Fourier Z#1% f(k) &L,
F(k) = / F(z)e—*oda (4.23)
_ i < 2 ik
fa)= 5 /_  Figeta (4.24)
CEETDH. TDLE, f(r) WEBBEETH D LW EFENS,

~

f(=k)* = f(k) (4.25)

AN
Step2  (4.24) EMFDL>ILEBT 5 :

o ~ . O ~ .
f(zx) = %/0 f(k)efkfdk+% /_OO f(k)e*dk.

EAGAE HIMEIER bk — —k E2#L, 51T (4.25) OBFBEXZHW



4.3 Fourier &%

&,

5 i
= / ( kT 4 (k) —zk:m) dk
_1 / ~ [ km] (4.26)

f(k) OF, BEZNTN fi(k), filk) LTHL, (4.26) &

1
lkmdk—{-—/ f >x< —zkwdk
™
1
1

/ { (k) cos kz — fi(k )sinkm} dk (4.27)
LB,
Step 3 (4.23) &b
:/00 f(x) cos kx dx,
—/Oo () sinkz dz,
LHEASNBDT, HoEHT A(k_)(,)OB(k) LT
=/OO f(x) cos kxdz, (4.28)
- / " f() sin kada, (4.29)
BEHTLY, (4.27) 1% h
f@ﬁ::%tAaa@Mk)awkx+zBMﬂﬂnkx}dk (4.30

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

432 WLDOHDIFE
Note 1: T ¥ A MZ & 5 T Fourier B4 1%

/dk/ déf (&) cosk(x — &) (4.31)

LEFHLTWEE08H5. ThiE, (4.30) ® Ak), B(k) (= (4.28), (4.29) %/
ATHEES IZFLNS.

Note 2: JAWIBAE f(x) O Fourier kAU % A O 72 WEBEBUZHRIE T 5 & W5 P D
i (Z3id Fourier Z2HOE DL Z A Tiio725 D2 FALR® D ) T (4.28),
(4.29), (4.30) &M< Z 2 UKD,
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44 FE&&H

Fourier £, #32 Fourier £, Fourier #5477, Fourier Z2#1DHE DR IZLA T D &
SIZF OB EHHEKS.

Fourier #}#{ — [Euler OBIBRE AV TERFR] — #5 Fourier 3K
(ZZC, B8 f1d f:R—=R) (f :R—=C TH&W)
! \
B & J ) 1 BB~ R MRS & Sk I B R~
\ \
Fourier &% — [Buler OBMERE IV CTHERT] — Fourier Z#2
(f:R—R) (f:R=CTHEIW)
45 EBRIE

45.1 Fourier B#ICEY % HIRE
RE%K f( ) @ Fourier 8, &% znEn f(k) = F{f(x)}

\/77 ffooo f(@)e™ e da,

f(x) = FHf(R)} = o= [0 fk)eh dk, &g %7 5.
i) a) IROBED Fourier Z 1% KD X\,
)1zl <a
flz) = {0, 2> a (4.32)

b) a=3 & UT, f(z) &£%® Fourier Z#17% K/R LRI\,
> sin ka cos kx

i) a) ﬁﬁF‘n‘iO)%%%ﬁﬁmf,/ TR Ak i R DB E .

— o0
* sinu

b) du DIEZRD LI\,
0 u
iii) a) f(z) PMEEBOKE, Fourier 2B OARIIUTO LS cEZ265N5 Z L&KL

IR,
2 oo
= \/j/ f(z) cos kx dx, (4.33)
T Jo

_ \/g /0 " (k) cos ka k. (4.34)

Bk f(k) B (4.33) THEASNDEE, f(k) IZMERIEH RS,



b) f(z) =e ™I m > 0 ® Fourier £#1% KD 7 X\,
c) AiEfORER%ZHWT,

> k
/ ST 4k = ie_mm, (m >0, z>0)
0

k2 +m?2 2m
ZRURI V.
iv) Fourier Z#UZBIT 2 U TOMEZIEHL 2SIV, «, 8, v IFEHTHRDOEZ KD
95,

a) Flaf(z)+ Bg(z)} = aF{f(z)} + BF{g(z)}
b) F{f(x—a)} = e~ F{f(z)}

c) Flewef(x)} = f(k —ia)
)

1 ~/k
N F(o) = f (;) . (1 £0)
o) o) wopiEe, I o) =0 orz, F{ LD ()

452 Delta B DFERE

i) a) OO Fourier Z#1% KD X .

0 (Jz| > a)

fla) = {5 (|} <a) (4.35)

b) a — 0 DR TIX f(z) B &% D Fourier ZHuUE & D & 5 4BEIT 742 5 ik
NIRI.

453 BHAHICEAT BREE

f(@) & glz) DBEHADE frg= [T fug(z—u)du TEHTS. ZOLELUTOD
BENZHE AR I,

i) frg=gx*f ZAHALZI .
) fx(gxh)=(f*g)*h ZIHALRZ .
iil) fx(g4+h)=fxg+fxh ZAHFHLARI .
)

11

v

BARAADER F{f * gt = V2rF{f}F{g} ZAHIL R\,

*ORHG x = £a KBTI B f(x) DEI, {f(z+0)+ flz —0)}/2 £ T 5.



