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Fourier O J 0 Fourier O [

51 OO0
5.1.1 0O Fourier O O
-L<zx<LO000000000000OO00OO0,20 000000000 f(z)O
a0 | o .
flx) = > + nz_:l (an, cos kpx + by, sin kyx) (5.1)
000000. 000 k,=nw/L OO0, Fourier 00 ay,, b, O
1 L
an:z/ f(x)coskpxdr, (n=0,1,2...) (5.2)
—L
1 [
bnzf/ f(x)sink,zdz, (n=1,2...) (5.3)
—L

goooob.gooooobobobobn.

5.1.2 FourterO0O0 O QOQOQOO

000000000000 Euler 0000 € =cosf +isind 000000000
Fourier 0O DO (5.1) O,

@)= 3 enet 5.0
Ce
Cn = ﬁ/—L f(x)e """ dx (5.5)

0000. f(z) 000000000 (5.1),(5.4)00000000000000 f(z) O
000000,00000 Fourier 000000 ¢, =¢*, 00000000,
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5.2 Fourier0 0O

0000000000000 0000000000000 FourieroOOoOono. OO
dddddoooououououooooooobbibibibl —co<z<oo UOOooooO0O
OO00O0o000o0,0b0ob000ob000b0b0b0ODOn FourierDODOOOOOO
O0,0000000 Fourier0O0OD0O0O. ODO0OD0OODOODOODOODOODOODO,O0
goooooan.

5.2.1 Fourter0O0 OO0

Stepl O (5.5)0 (4)00000: *

L
fla)="" i{ / f()d} (56)

00 1/(2L)0 1/(2L) = Ak/(2r) 000000. 000, Ak =k, —kny OO
0.000,(5.6)0

fa)= Y ﬁ—f{ / f(ﬂf)’“dw}’“ (5.7)

n=-—00
gooo.
Step2 0 L—oolO0O00O0O0O0OOOO0OOOOOOOOODOOODO.OOOO,O

Oo0000o0ooodoooood k, 0000000DOO00O0DODOOO,00,0d
000000000000, 000000,k000000000000000°:*2

i Ak—>/oo dk. (5.8)

n=—oo

fla) = % /_ Z dk { /_ O; f(x')e—“ffﬂ’dx'} ik (5.9)

gooo.

*le, 0000DDD0O0DO0. D00D000D000DO000D0. 0000 f(z) D00 2000000
0000,¢, 0000000 ¢/ 000000000.
*20000000000000000000000.
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Step 30final stepd 0O OO0,

~

k) = \/% / T et 4 (5.10)

0000, (59000000000 f(z) O

1 * ikx

000000, (5.10) 000 f(z) O Fourier 000000, 0000 f(k) =
F{f(x)} 00DO000O. OO, f(x) O f(k) 00 Fourier 00 (inverse Fourier
transform) 0000, f(z) = F Y{f(k)} 00000.

522 O00O0OO0OO0OO

Notel O (5.9) 00000 f(z)0 Fourir 000, 000000000000, 00
000 f(z)0O00:

fla) = F [F{f(@)}. (5.12)
goooooooooooo.
Note2 O (5.9)0
s = [ s {5 [ el (5.1
goooooooo,
/_OO f(z"o(x — 2')dz' = f(x) (5.14)
00000000000 6z —a),
Sz —2') = % /_O; ek @=2") gk, (5.15)

0000000000ooo0U00,0000d00oo00 00 (OoUUOoooO
O0000oooUuoooo,DiracO 000)0000,00000000000
OO0 DiracO00ODOOOODOO. ODOOODOODODOODOODODOOOOODOO
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0000000000000000000000.* (5.14)0 f(z)=10000

/ d(z)dr =1 (5.16)
O0000. 0000000000000 0DOO0O. Deltad OO Kroneker O
noo,
0
S = 40 (M AT (5.17)
1 (m=n)

000 m,n000,000000 (m,n 0000000000000 Kroneker
oooo)ooooo.

Note 3 O (5.10), (5.11) 000000 1/(v/27) O Fourier 00, O Fourier 0 0 0 [
000000000000 00O0.00oooooog,

f9 = 5= [ s e g@ = [ jwetar Gas

F(k) = /_OO Fe R f() = o /_OO fk)eredr (5.19)

0000000000 00. 000 (b9 OUDOOOODODDO 1/2r)00D00O0ODO,
googoooooooooo. oo, bgboodoooboooooonoo
OO00D00oo0ooDoooooooooooog.

Note4 0O 0OODOOOOOOO, Fourier O, Fourier 0 OO

F) = = [ s s gl = =/ etk .20
oooooooooooo. ooz — —z, k——-k0000OOODOODOOO,
0OO00 (5.10), (5.11) 000. 000,0000, [...e**dz 000000, O
god f...e‘“”dk:DDDDDDDDDD,DDDDDDDDDDDDDDDD
O00000o00o0o0oooO. Obelta D00 ooono.™

Note 5 : f(z)00D00D00,

few = [ T Ha)et de! = Fk)” (5.21)

*3 Dirac O 000000000, 0000000000C00000D0OO0OUODODOOOOO. 6000
00000oo0ooooooood, DiracO0000O0O0O00OO0O, Principles of Quantum Mechanics,
Oxford Univ. Press (000000000 D0O0O),0000000000DO0O0,00000000. O
000000000000 ooooobobooooooooooo.
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O000. 00000000 FourierOOODOOO FourierdO ¢, OOOODOO0O
c_p,=c, 000000DODODODO.
Note 6 : Parseval 00 OO0,

| s@rar= [ |iw| ax (5.22)

oo e
00000

Note7 : OO Fowrier 0000000000000000000000 f(z)O (5.11)
00000000000000000000Fourier 00000 (5.10) 00000
000000000000000
(511) 0000 ¢** 0000 0000 —co 00 co 0000000

Lhs = / Flx)e* ™ dz.

1 o o R . ,
nh&z;;;[wdk/;;Mf%kﬂ*“W
ogoon

/ﬂ T 4z = 278 (k + k),
000000
r.hs = \/27r/ dk f(k)é(k + k') = V2r f(—K).

gooboooon

0000 (51000000

5.3 FourierO0 O

Fourier 0000000 0ODOO0OO0OOODOODOOO Fourier 0000 O0OO0OOODOODOO
00000000000 0DO00o00b0o0ob0OobOo0n Fourier OO0 O OO OFourier
0000000000000 0000 EFuer00D00000ODOODODOODOOODO
O0000O000O0O0D 20000000000000000DO00O0 Fourier0O OO
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goboboodooobuoooobobooooboboooobbbooobLbboooono
Fourier OO O OOOODOOOOODO

O0D0000000O0Fourier 0000000 DOOO FourierDODOOODOODOO
O000000D0 Fourier 0ODOOD0O0O0OOO0OO0OOODODOOOODOOFourierdOO
O Fourier OO OOOOODO

5.3.1 FourterO0O0 OO0

Stepl  f(z) O Fourier 000 f(k) OO0
0 f(k) = /OO f(z)e *rdy (5.23)

0 f(x) = % /_ h f(k)e*dk (5.24)

00000000000 f(x) DOO0ODOO0OOOOODOOOOO

f(=k)" = f(k) (5.25)
0000
Step2 (5.24)000000000000

o) 0
f(m):%/o f(k)e““dm%/_ f(k)erdk.

0000000000000 k——-k000D0000D (h25)0000DOO0O
aono

_ i % 2 tkx i s *  —ikx
f(x)_%/o F(k)e dk:+27T/0 (k) e~ dk
1 o0

_ (F(Rye™ + Fly e ) an

2r Jo
= 1/000 Re [f(k)e“ﬂ dk. (5.26)

f(k)DDDODDODOODODOOO f(k), i(k) D0DDO (5.26) O

flz) =+ /0 h { fe(k) cos ka — fi(k) sin ka:} dk (5.27)

™

gooo
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Step 3 (5.23) OO
= /Oo f(x) cos kx dx,
- /OO f(x)sin kz dz,

000000000000000 A(k), B(k) 00O

= /OO f(x) cos kxdz,

= /OO f(z) sin kxdz,
0oooooo(5.27) O

o) = % /0 LA cos ka + B(k) sin ka) d

0000(5.30) 0 f(x) O Fourter 00000000

532 0O0O0OO0OOO

Note 1: 000000000 FourierO OO

/dk/ d&f(§) cosk(x — &)

(5.28)

(5.29)

(5.30)

(5.31)

D00000000o000o0o0000(5.30)0 A(k), B(k) O (5.28), (5.29) OO

goboboooooooa

Note 2: 0000 f(x) O Fourier 0000000000000 D0O0OODOOOOO
00000 Fourier 0000000000000 0OO0ODOOOODOODOO (5.28),

(5.29), (5.30) 0000000000

54 0000
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Fourier OO
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Fourier OO

— (Euler 00000000D0000) — 00 Fourier 00
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