3 Fourier Fourier
3.1
3.1.1 Fourier
—-L<z<lL , 2L
f(z)
Qo X
f(z) = 5 (ay, cos kyx + by sink,x)
n=1
k, =nn/L , Fourier Ay, by
1 4r
@ = 7 f(z)coskyxdz, (n=0,1,2...)
L
1 21
b, = — f(z)sink,zdz, (n=1,2...)
L _p
3.1.2 Fourier
Euler e = cosf+isinf
Fourier ,
X A
f(z) = cpeltn®
1 Zy .
=57 . f(z)e dz

. f(z) : Fourier Cp =

21

(3.1)

(3.4)

(3.5)
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3.2 Fourier

Fourier

— 0 <Tr <0

, Fourier
, Fourier
3.2.1 Fourier
Step 1 (3.5)  (3.4) 1
> | Y. %
fl@)= == f(a)e Hnady!  etknr (3.6)
e 2L _;
1/(2L) 1/(2L) = Ak/(27) . Ak =k, — kg
, (3.6)
Yo7 Ya
X AR ‘ .
f@y=" 5= fla)e ! e (3.7)
n=-—oo ﬂ- —-L
Step 2 L —
; kn
) ) n , k
:2
> Z %
Ak —  dk. (3.8)
, (3.7)
L Z wZ %
f(z) = Py dk f(m’)e_ik‘rodx’ ethe (3.9)
T _—x —0o0
eh T(x) X

, Cn X



3.2. Fourier 23

Step 3 final step ,

Z
¢ 1 = n,—ika® 5,/
f(k) = N f(z")e ™™ da (3.10)
, (3.9) ()
1 2 o
_ - £ eikw )
f@) == e .11
. (3.10) f(z)  Fourier , f(k) =
F{f(x)} : , f(x) ) f(k) Fourier (inverse Fourier
transform) , f(x) =F Y f(k)}
3.2.2
Note 1 (3.9) f(z)  Fourier , :
f(z) :
flz) =F 7 [F{f(x)}]. (3.12)
Note 2 (3.9)
Z Y ) Z Ya
f)= d'f@) o e g, (3.13)
) ,
. f(@o(z — 2')da' = f(x) (3.14)
d(z — ),
1 Z o
é(z—12') = Dy R g, (3.15)
, Delta (

, Dirac  Delta ) ,
Dirac
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3(314) f(z)=1
Z 0.)
6(z)dz =1 (3.16)
Delta Delta
Kroneker  Delta,
(0 (m # n)
G = e (3.17)
1 (m=n)
m, n , (m, n Kro-
neker  Delta)
Note 3 (3.10), (3.11) 1/(v2r)  Fourier ,  Fourier
1 Z 0.) Z (o] 7
£ —ika? £ ikz
f) =5 flae ' f(r) = f(k)e™dk (3.18)
Z 1 Z
fk) = f@)e ™ da’ f(x)= Py flk)e*edk (3.19)
(3.9) 1/(2m)
Note 4 , Fourier , Fourier
1 2 1 Z
k) = — 2/ )e* da! T) = — F(k)e ™ dk  (3.20
f m_mf() fa)=—= ) (3:20
r— —z, k— —k R
, 3R10 (3.11) . , , etk dy
7 . 7zkac dk ,
Delta
3Dirac  Delta
. Delta , Dirac , Principles of

Quantum Mechanics, Oxford Univ. Press ( ),
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Note 5 :  f(x)
Z oo
F(=k) = fla)e *'da’ = f(k)*
Fourier Fourier
C_p=Cj,
Note 6 : Parseval ,
Z Z - 5
|f(2)? dz = (k) dk
3.3 Fourier
Fourier Fourier
Fourier Euler
2
Fourier
Fourier
Fourier Fourier
Fourier
Fourier
3.3.1 Fourier
Step1 f(x) Fourier F(k)
Z o0
f(k) = fz)e ™ d
| 2
=—  f(k)e*dk
fa) =5 flbe
f(z)
F(=k)" = f(k)
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(3.21)

(3.22)

Fourier

Fourier

(3.23)

(3.24)

(3.25)
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Step 2 (3.24)

RN ELINN
f(z) = el f(k)e*dk + o f(k)e*dk.
k— —k (3.25)
1 Z o 1 Z o
_ £ ik . £1.\* ,—ikT
f@) = & ; i(/f)e dh+ g JyeTdr
1 ® ik £11.\*  —ikz
- 2 o i:(k:)ek J;f(k) e " dk
-1 Ty Fk)e* dk. (3.26)
T 0
f() fe(k), filk) (3.26)
1 Zon A o
flz) = - fe(k) coskx — fi(k)sinkz dk (3.27)
0
Step 3 (3.23)
Z o
folk) = f(zx) cos kzx dx,
_ZOOO
fi(k) = — f(z)sin kz dz,
A(k), B(k)
Z o0
A(k) = f(z) cos kxdz, (3.28)
AN
B(k) = f(z)sin kxdz, (3.29)
(3.27)
1 Z o
f(z) = - {A(k) cos kx + B(k)sinkz} dk (3.30)

(3.30)  f(z) Fourier
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3.3.2
Note 1: Fourier
f)= dk o dEf(E)cosk(z—8) (3:31)
(3.30)  A(k), B(k) (3.28), (3.29)
Note 2: f(z)  Fourier
Fourier
(3.28), (3.29), (3.30)
Note 3: Fourier Fourier Fourier Fourier
Fourier — (Euler ) —
i
( ) (
i

Fourier — (Euler ) — Fourier



