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1 200 Fourier U O Fourier [

2.1 00O

2.1.1 Fourier O J
—-L<er< LO0000O00OOOO0OOOOOOOO,20 000000000
f(x) O

flz) = % + Z (a, cos kx4 by, sin k,,x) (2.1)

n=1

000000.000 k,=nr/LO0O0O, Fourier OO a,, b, O
1 L
a, = Z/ f(z)cosk,xdx, (n=0,1,2...) (2.2)
~L

L
b, = %/ f(x)sink,zde, (n=1,2...) (2.3)
-1

goubboob.gbobobbobodd.

2.1.2 FourierOOOOOOO

000000000000 EulerDOO0O € =cosf+isind 00000000
O FourierO OO OO,

[e @]

flx) = Z cpeln® (2.4)
L |
Cp = ﬁ/L f(x)e ™ de (2.5)

O000. f(«)DO0O0D0O0O0O0O,00000 FourterDODOOODO ¢, =¢-, 00
goboogg.
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2.2 Fourier( [

gobooooboobbobobbbob0ooobogon FourterODOO DO OO
gboodbboodouoooooobbbouuibodil —co<ae<oo U
OoooboOooooo0obO0o,0b000bb0obo0o0obobobbOog b Fourier
Ooooogooob,bboobdb Fourter 0o, 000040 ODOOO
gobogooobo,ogoboobodgon.

2.2.1 FourierJ OO OO

Step 1 0 (25)0(24)00000:"!

o) = i i{ / LL f(x')e—“w’dx'}eiw (2.6)

n=—aoo

00 1/(2L)0 1/(20) = Ak/(2r) 000000.000, Ak =k, —k,; O
00.000,(2.6)0

[e.@]

flay=Y" %{/i f(x')e—“w’dx'}eiw (2.7)

gooo.

Step2 [0 L—-oocUO0000ODOODODOOODODODODOOOOOOD.DO
Oo,00b00b0obooobooboounD R, 0b00bobooboobDbo
OOo,00,000000000boo00n0b00DbOoO0,kbODOO0OO
oooooooo:?

S Ak / TS (2.8)

n——oo

fla) = % /_Z dk {/: f(x')e_“”/dx'} e (2.9)

¢, 000D00DD0DD.000000000000000. 0000 f(»)000 200
00000000, 0000000 2"000000000.
00000000000 0D0DOO00DOOn.

gooo.
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Step 30 final stepd0 OO0,

3 — L = T’ e—ikm’ .I‘I
f@y_VZi[mfp), d (2.10)
0000,((29 000000000 f(x) O
Y 1 =g ikz 17, /
f(x)_-v@% /;Cf(kﬁ% dk (2.11)

000000, (210)000 f(z) O FourierD00DO00,0000 f(k) =
F{f(x)}0O00O0O0O.00, f(e) O f(]{i) 00 Fourier 0O (inverse Fourier
transform) 0 00 O, f(z) =F {f(K)} 00000,

222 DOOOOOOO

Note 1 0 (29) 00000 f(z) 0 Fourier 000 ,000000000000,
00000 f(x)O00O:

fla) =T [F{f(2)}]. (2.12)
0000000000000,

Note 2 O (2.9)0

gougoooood,

/ fa)d(x — 2" )da' = f(x) (2.14)
Jdooogoogoogogg 5($—l"),
R
2 J_ oo ’

000000000000 00O00O,00000000 DeltalO (OO O
000000000000000D000, DiracO DeltaOD0)0000, O
OO0000000D00O00 DuacOODOOOOOOOD.ODODODOOO
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D000000000000000000000000000000000
0.3 (214)0 f(x)=10000

/ S(a)de =1 (2.16)

oo

OO0000. OO0 DeltaO0O0D0O0O00D0DOOOO0OOO. Deltad OO
Kroneker O Delta,

%n={0(m%n) (2.17)

oo00 m,n000,000000 (m,nDDDDDDDDDDDDD Kro-
neker 0 Delta) 0 00 00O.

Note 3 O (2.10), (2.11)0 00000 1/(v2r) O Fourier 0O, O Fourier O O

goggbboooooouoooob.bobbobobooag,

f(k) = 21—71_/_ f(x')eiik””/dx' f(x) :/_ f(k)eik‘”dkt (2.18)

F = [ fahe 4 pa =g [ fmetae )

OO0ooo0o0ooooo0. 000 (2900000000 1/(2r) 0000
googoodb,googoboboboboboobo.obob,bboobood
ggouoogoboboobooouoboboougooboobbboboag.

Note4 0 DOOODOOOOO, Fourterd O, Fourter 0 00O

F == [ g g == [ fwe 220

000000000000.0002— -2, k—-—k0000000000
0,0000 (2.10), (211)000.000,0000, [...¢%dz0000
00,0000 [...e* k0000000000, 0000000000
O000000000000000000000. ODelta0O0OO0ODO
00.0

3Diracd Delta000 000000, 000000000000000DO0DOOOOOOOOO

O0. Delta D00 0D00ODODOO0OOOODODODOO, DiracO0OO0ODOOOODOO, Principles of
Quantum Mechanies, Oxford Univ. Press (000 000000000), 00000000000
0,00000000.00000000000000000000C00OCDOOOOODOODOOOD

goo.
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Note 5 : f(x)000000O,
Fiohy = [ panetar = fry (2.21)

O00. 00000000 FourterHOO OO O FourterO O ¢, HOOODO
00 c,=c, 000000D0DODO.

Note 6 : Parseval DO OOO,

[ rwras= [ |

o — 00

dk (2.22)

gooon

2.3 Fourier (] [

Fourter HO OO OOOOO0OO0OO0OOOO0OO0OO FourterOO OO OOOO
00000000 0oooOoboobO0oobobOoobOOoOoobooDboO Fourierd OO
O0O0O0OFourier 0000000000 DO0DOOOOOO EwerO00O0O0O0O0OOO
Oo00d0dddooobo0oobbo0ooooo 2000000000 OoOooOoOn
00000 Fourier DO 00000000 DOOOOOOODOODOODOOOOOOO
0000000000 000000 Fourter OO0 OO0O0OOOODODODO

O0000000O00OFourier 0000000000 Fourter OO OO0 OOO
0000000000 FourierDOOOOOOOOO0DODOODOOOODODOOOFourier
0000 Fourter OO OOOODOO

2.3.1 FourierO OO OO0

Step 1 f(x) O Fourier 000 f(k) OO O
0 f(k) = / T @)y (2.23)
0 f(z)= %/w F(k)eedk (2.24)

00000000000 f(»)0000000000000000

f(=k)" = f(k) (2.25)
0000
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Step 2 (224)00000000000OO

1 .
27T 0

0000000000000 F—-»—-k00000000 (22500000

googno

fla) = J/ f(k lkldk-+-—— /f Flk)y e~ ® =k

= 5 0 " (Fe™ 4 fye) di
[ e

f(k)0D0DD0DO0O0OOO0000 f(k), fi(k) 00000 (2.26) 0

e d.

flx) = H /000 {fr(k) cos kx — fi(k) sin k:l:} dk

m

oo

Step 3 (2.23) 00

:/OO f(x)cos kxdux,

/ f(z)sinkzx dx,
000000000000000 A(k), B(k) OO O
/ f(z) cos kxdz,

:/ f(z)sin kxeda,

0000000 (2.27) O
flz) = 1 / {A(k) cos kx 4+ B(k)sinka} dk
™ Jo

0000(230)0 f(z) 0 Fourler OO0 O0OOOO

(2.26)

(2.27)

(2.28)

(2.29)

(2.30)
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23.2 OO0OOOOO

Note 1: 000000000 Fourlterd OO
1 o o0
far=1 [ ar [ age)costa = 2:31)

00000000000000000(2.30)0 A(k), B(k) O(2.28), (2.29)
00000000000000

Note 2: 0000 f()0 Fowrier 0000000000000 0000000
0000000 Fourier 000 0000000000000 00000000
0 (2.28),(2.29), (2.30) 0000000000

Note 3: Fourier 0 0 O 0 O Fourier O O O Fourier D 0 O Fourter D O O O 0O O
Of0o0Oo000d0oOQoooooooooooo

Fourier 0 0 — (Euler000D00D0DOOODOO) — 00 Fourier 0O
\J i
(00000000000000) (0000000000 0000)
\’ 3

Fourier 0 0 — (Euler000D00D0DOODODOO) — Fourier 0 O



