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4.1 OO

41.1 0O FourierOd

—-L<zx<LO0000000000000O00O0O0,20 000000000 f(z)O
f(x) = (%O + nz_:l (an cos kpx + by, sin kyx) (4.1)
00o0000. 000 k,=nw/L OO0, Fourier 00 ay,, b, O
1 L
an:z/ f(x)coskpxdr, (n=0,1,2...) (4.2)
—L
1 [
bnzf/ f(x)sink,zdx, (n=1,2...) (4.3)
—L

goooob.gooooobobobobn.

412 Fourler0QO0 O OQOQOO

D00000000000 Euler 0000 € =cosf +isind 000000000
Fourter 0O OO (4.1) O,

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

0000. f(z) 000000000 (4.1), (44)00000000000000 f(z) O
000000,00000 Fourier 000000 ¢, =¢*, 00000000,
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4.2 Fourier OO

0000000000000 0000000000000 FouwrierdOOOQonO. OO
ddddddooououooouooooobibibibibl —o<z<oo UOOoOooO0OO
OO00O0o00o00,0b0b000b00o000b0b0obOn FourierDODOOODOOO
O0,0000000 Fourier0O0OD0O0O. OO0OD0OODOODODOODOODOODO,O0
goooooan.

421 Fourter0O0 OO0

Stepl O (45)0 (44)00000:

oo

L
fla)= ﬁ{ /_ Lf(ar’)e—““nx’dx’}e““nm (4.6)

n=—oo

00 1/(2L)0 1/(2L) = Ak/(2r) 000000. 000, Ak =k, — ko OO
0.000, (4.6)0

o0 L
f@)= Y ﬁ—f{ / f(w)’“dw}'“ (47)

n=—oo

gooo.

Step2 0 L—oo0O0000O0O00O0OO0O0OOOOOOODDOODOOOO.OODOO,O
Ooo000oooodoooood kg, 0000000DOO00O0DODOOO,00,0
000000000000, 000000,k000000000000000°:*2

i Ak — / k. (4.8)

n=—oo

flz) = % /_ O; dk { /_ O; f(x')e—ikw’dx'} eihe (4.9)

gooo.

*le, 0000DDO0DO0DDO0. D0D0D00DO0O000D00D0O. D000 f(z) 000 2000000
0000,¢, 0000000 2/ 000000000.
*20000000000000000000000.



4.2 Fourier 0O

35

Step 30final stepd O 00O,

~

f(k) = \/% / h fla)e ™ dg! (4.10)

0000,(4.9) 000000000 f(z) O
_L R ikx
f(z) = \/%/_wf(k:)e dk (4.11)

000000, (410) 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.

422 0O00O00O0O0O0O0O

Notel O (4.9) 00000 f(z)0 Fourir 000, 000000000000, 00
000 f(z)0O00:

fla) =F 1 F{f(@)}. (4.12)

gobboooooooboooa.

Note2 O (4.9)0
flz) = / T fla') {% / h el’k@—w’)dk} (4.13)

goooooooa,
/ f(@)o(x — 2")dz' = f(x) (4.14)
godoooooogono 5(33—%'),

1 [~ . /
Sz —12') = 2—/ eF@=2)qp, (4.15)
m

— 00

0000000000oo0o0U00,000d00oo00dJ0n (oUoUoooO
O00000oooUuoooo,DiracO 000)0000,00000000000
OO0 DiracO00OD0O0O0OODOO. OD0OO0ODODODOODODOOODOODOODOO
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0000000000000000000000.* (4.14)0 f(x)=10000

/ d(z)dr =1 (4.16)
O0000. 0000000000000 DOODO0O. Deltad OO Kroneker O
noo,
I L (4.17)
1 (m=n)

000 m,n000,000000 (m, n0000000000000O Kroneker
0o0oo)oooog.

Note 3 O (4.10), (4.11)000000 1/(v/27) O Fourier 00, O Fourier 0 0 0 0
Oo0000o0o0d0oooOooooo.oooogoooog,

f(k) = % /_ h fl@)e * Az’ f(z) = /_ h f(k)e™*dk (4.18)

F(k) = /_OO fae 0 jw) =5 [ T fkettdk (419)

Oo00o00o0oo0ooo. 000 49 00000000 1/2r) 000000,
O000d00O0o0o0o0ooO0. ooo0,00000dboo0bO0ooooooooo
Oo0O000O0oO00DOOoO00obDbOOooboboooooo.

Note4 0O O0O0OOOOOODO, Fourier d O, Fourier 0 00O 0O

. .

fik) = —= / @) 4 (@) = % / e dk (420)
oooooo0ddooooD. o0 z— —2, k— —k000OOODODOOO,
0000 (410), (4.11)000. 000,0000, [...¢*dz 000000, 0
ogg f...e_“mdeDDDDDDDDD,DDDDDDDDDDDDDDDD
O000o00o0o0oooooO. ODbeltaD 0o Oooooong.d

Note 5 : f(z)00DODOO,

fer = [ phean = fy: (421)

*3 Dirac O 000000000, 00000000D00C00000DO0OOOOOOODOOOO. 6000
00o0d0oooDoO0oooooOd, DiracO00O00OO0O0O0OOO, Principles of Quantum Mechanics,
Oxford Univ. Press (000000000 DO0O0), 000000000000, 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 (4.22)

— 00 — 00

00000

Note7 : OO Fourier 0000000000000000000000 f(x)O (4.11)
00000000000000000000Fourier 00000 (4.10) 00000
000000000000000
(411) 0000 ¢** 0000 0000 —co 00 co 0000000

Lhs = / Flx)e*® dz.

1 o o0 R . ,
rh.s = E/_m dk /_oo dz f(k)e!k+kE)z,
ogoon

/ﬂ T qu = 278 (k + k),

— 00
goooog

rhs = \/%/OO dk f(k)o(k + k') = V2r f(—K).

gooboooon

0000 (41000000

4.3 FourierO O

Fourier 000000000000 ODOOODOODO FourierOO0OO0OOODOODOOODO
00000000000 0DO0b0b0obO0boboOoDoOonn Fourier OO0 O OO OFourier
000000000000 00000 EKuer00D00000ODODODOODOOODODODO
0000000000 D 2000000000000D0000D0O0 Fourier0O OO
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goboboodooobuoooobobooooboboooobbbooobLbboooono
Fourier OO O OOOODOOOOODO

O0D0D000000O0Fourier0O00O0000DOOO FourierDODOOOODOODOO
O000000D0 Fourier 00D ODOOO0OOOOOOODOODODOOQOOFourierdOO
O Fourier O OO OOOODO

431 FourterO0O0 O QOO

Stepl  f(z) O Fourier 000 f(k) OODO
0 f(k) = / O; F@)e—Hedy (4.23)
0 f(z) = % /_ O; F(k)edk (4.24)
DDDDDDDDDDDf(x)DDDDDDDDDDDDDDDD
F(=k)* = f(k) (4.25)

0000
Step2 (4.24)000000000000

o) 0
f(m):%/o f(k)e“”dm%/_ f(k)er dk.

00000000000 U0D k— -k 00000000 (425) 00000000
aono

_ i * 2 tkx i s * —ikx
f(z) = 5 /0 f(k)e" ™ dk + 5 /0 f(k) e " *dk
1 o0

:5;()<ﬂMﬂ“+ﬂM%”“>M
zzll/ooRﬁ[fageﬁx}dk. (4.26)

f(k)DDDODDODOODODOOO fi(k), fi(k) 000DDO (4.26) O

f@) =+ /0 h { fe(k) cos ka — fi(k) sin m} dk (4.27)

™

gooo
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Step 3 (4.23) OO

= /OO f(x) cos kx dx,

_ /OO F(x) sin bz dz,
000000000000000 A(k), B(k) 00O

= /00 f(x) cos kxdz,

= /OO f(z) sin kxdz,
0000000 (4.27) O

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

0000(4.30) 0 f(x) O Fouwrter 00000000

432 0O0O0OOOOO

Note 1: 000000000 FourierOO DO

/dk/ d&f(&) cosk(xz — &)

(4.28)

(4.29)

(4.30)

(4.31)

00000000000000000(4.30)0 A(k), B(k) O (4.28), (4.29) 0O

goboboooooooa

Note 2: 0000 f(x) O Fourier 0000000000000 DO0O0OODOOODOO
00000 Fourier 0000000000000 0ODOODOOOOOOOO (4.28),

(4.29), (4.30) 0000000000

4.4 000

Fourier OO0 00O Fourier OO0 O Fourier 0 OO Fourier OO0 O O00OOOOOOOO

ggoobooogooogad
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