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§5.2 FourierÈÈÈ©©©��� FourierCCC���
���!!!ïïïÄÄÄ���±±±ÏÏÏ¼¼¼êêê��� FourierÐÐÐmmm!!!FourierCCC���999ÙÙÙkkk'''555

���©©©

5.2.1 ¢¢¢êêê///ªªª��� FourierCCC���

1. FourierCCC���

���¼¼¼êêê f (x)½½½ÂÂÂ333«««mmm (−∞,+∞)þþþ§§§���´́́���±±±ÏÏÏ¼¼¼êêê©©©···������
±±±���±±±ÏÏÏ��� 2`���¼¼¼êêê g(x)§§§¿¿¿¦¦¦§§§333 (−`, `)SSS���uuu f (x)§§§333ùùù���			
???111±±±ÏÏÏ��� 2`���òòòÿÿÿ©©©www,,,§§§2`������§§§g(x)��� f (x)������������������
���©©©ÏÏÏddd§§§���±±±ÏÏÏ¼¼¼êêê f (x)���±±±`̀̀´́́±±±ÏÏÏ��� 2`���¼¼¼êêê g(x)���
2` → ∞������444���§§§===

f (x) = lim
`→∞

g(x) = lim
`→∞

[
a0 +

∞∑
k=1

(
ak cos

kπx
`
+ bk sin

kπx
`

)]
.(5.2-1)
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--- ωk = kω = kπ` , k = 0, 1, 2, · · · , ∆ωk = ωk − ωk−1 =
π
` = ω§§§KKK

g(x) = a0 +

∞∑
k=1

(ak cosωkx + bk sinωkx) (5.2-2)

þþþªªª¥¥¥��� FourierXXXêêê���
ak =

1
δk`

∫ `

−`

f (ξ) cosωkξdξ,

bk =
1
`

∫ `

−`

f (ξ) sinωkξdξ.
(5.2-3)

òòò(5.2-3)���\\\(5.2-2)¥¥¥§§§¿¿¿���444��� ` → ∞§§§eee lim`→∞
∫ `
−` f (ξ)dξkkk���§§§

lim
`→∞

a0 = lim
`→∞

1
2`

∫ `

−`

f (ξ)dξ = 0.

lim
`→∞

∞∑
k=1

[
1
`

∫ `

−`

f (ξ) cosωkξdξ
]

cosωkx
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= lim
`→∞

[
∞∑

k=1

1
π

∫ `

−`

f (ξ) cosωkξdξ

]
cosωkx · ∆ωk,

1
`
=
∆ωk

π
.

��� ` → ∞���§§§∆ωk =
π
` = ω → 0§§§ØØØëëëYYYëëëCCCþþþCCC���ëëëYYYëëëCCCþþþ§§§ééé

k���¦¦¦ÚÚÚCCC���éééëëëþþþ ω���ÈÈÈ©©©§§§===∫ ∞

0

[
1
π

∫ ∞

−∞

f (ξ) cosωξdξ
]

cosωxdω.

ÓÓÓnnn§§§���uuuÜÜÜ©©©���444������∫ ∞

0

[
1
π

∫ ∞

−∞

f (ξ) sinωξdξ
]

sinωxdω.

¤¤¤±±±ªªª(5.2-2)���333444��� ` → ∞eee���///ªªª���

f (x) =
∫ ∞

0
A(ω) cosωxdω +

∫ ∞

0
B(ω) sinωxdω, (5.2-4)



• First • Prev • Next • Last • Go Back • Full Screen • Close • Quit

§5.2. FOURIERÈ©� FOURIERC� 25/67

ÙÙÙ¥¥¥ 
A(ω) =

1
π

∫ ∞

−∞

f (ξ) cosωξdξ,

B(ω) =
1
π

∫ ∞

−∞

f (ξ) sinωξdξ.
(5.2-5)

(5.2-4)mmm. >>>. ���. ÈÈÈ. ©©©. ¡¡¡. ���. FourierÈÈÈ. ©©©. §§§(5.2-4)¡¡¡. ���. ���. ±±±. ÏÏÏ. ¼¼¼. êêê. f (x)���.
FourierÈÈÈ. ©©©. LLL. ���. ªªª. ©©©(5©©©2©©©5)¡¡¡. ���. f (x)���. FourierCCC. ���. ªªª. ©©©

2. FourierÈÈÈ©©©½½½nnn—FourierCCC���������333555

FourierÈÈÈ. ©©©. ½½½. nnn. µµµeee¼¼¼êêê f (x)333«««mmm (−∞,∞)þþþ÷÷÷vvv^̂̂���µµµ

(1) f (x)333???���kkk���«««mmmþþþ÷÷÷vvv Dirichlet ^̂̂���§§§
(2) f (x)333 (−∞,∞)þþþýýýééé���ÈÈÈ(===

∫ ∞
−∞
| f (x)|dxÂÂÂñññ)§§§

KKK f (x)���LLL¤¤¤ FourierÈÈÈ©©©§§§��� FourierÈÈÈ©©©
���= [ f (x + 0) + f (x − 0)]/2©©©
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ªªª(5.2-4)���UUU������

f (x) =
∫ ∞

−∞

C(ω) cos[ωx − ϕ(ω)]dω,

C(ω) =
{

[A(ω)]2 + [B(ω)]2}1/2
, — f (x)������ÌÌÌÌÌÌ,

ϕ(ω) = tg−1 B(ω)
A(ω)

, — f (x)������   ÌÌÌ©©

3. ÛÛÛ¼¼¼êêê��� f (x)��� FourierÈÈÈ©©©—Fourier���uuuÈÈÈ©©©

��� Fourier???êêê������///aaaqqq§§§ÛÛÛ¼¼¼êêê f (x)��� FourierÈÈÈ©©©´́́
FourierÈÈÈ���uuuÈÈÈ©©©§§§

f (x) =
∫ ∞

0
B(ω) sinωxdω, (5.2-6)

þþþªªª÷÷÷vvv f (0) = 0§§§B(ω) ´́́ f (x)��� Fourier���uuuCCC���§§§

B(ω) =
2
π

∫ ∞

0
f (ξ) sinωξdξ. (5.2-7)



• First • Prev • Next • Last • Go Back • Full Screen • Close • Quit

§5.2. FOURIERÈ©� FOURIERC� 27/67

4. óóó¼¼¼êêê��� f (x)��� FourierÈÈÈ©©©—Fourier{{{uuuÈÈÈ©©©

ÓÓÓ���///§§§óóó¼¼¼êêê f (x)��� FourierÈÈÈ©©©´́́ FourierÈÈÈ{{{uuuÈÈÈ©©©§§§

f (x) =
∫ ∞

0
A(ω) cosωxdω, (5.2-8)

þþþªªª÷÷÷vvv f ′(0) = 0§§§A(ω) ´́́ f (x)��� Fourier{{{uuuCCC���§§§

A(ω) =
2
π

∫ ∞

0
f (ξ) cosωξdξ. (5.2-9)

ªªª(5.2-6)***(5.2-9)���������¤¤¤ééé¡¡¡���///ªªªµµµ

ééé Fourier���uuuCCC���

f (x) =
√

2
π

∫ ∞

0
B(ω) sinωxdω, (5.2-10)

B(ω) =
√

2
π

∫ ∞

0
f (ξ) sinωξdξ. (5.2-11)



• First • Prev • Next • Last • Go Back • Full Screen • Close • Quit

§5.2. FOURIERÈ©� FOURIERC� 28/67

ééé Fourier{{{uuuCCC���

f (x) =
√

2
π

∫ ∞

0
A(ω) cosωxdω, (5.2-12)

A(ω) =
√

2
π

∫ ∞

0
f (ξ) cosωξdξ. (5.2-13)

~

~~~

:~~~¬¬¬ÝÝÝ///¼¼¼êêê rectx������´́́

rectx =

{
1, (|x| < 1

2)
0, (|x| > 1

2)
ÁÁÁòòòÝÝÝ///óóóÀÀÀ f (t) = hrect(t/2T) (XXXããã«««)ÐÐÐmmm���
FourierÈÈÈ©©©©©©
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)))µµµ f (x) ´́́óóó¼¼¼êêê§§§���UUUªªª(5.2-8)ÐÐÐmmm��� FourierÈÈÈ©©©

f (x) =
∫ ∞

0
A(ω) cosωtdω,

FourierCCC���

A(ω) =
2
π

∫ ∞

0
f (ξ) cosωξdξ

=
2
π

∫ ∞

0
hrect(ξ/2T) cosωξdξ

=
2
π

∫ T

0
h cosωξdξ =

2h
π

sinωT
ω

A(ω)���ããã���«««uuuããã5-2©©©ùùù´́́ëëëYYYÌÌÌ©©©eeekkk///qqqããã5)))1���óóóÀÀÀ>>>ÅÅÅ§§§
§§§BBB¹¹¹kkk������ªªªÇÇÇ(���,,,AAATTTØØØ��� n/T������êêê���ªªªÇÇÇ)§§§§§§������ÃÃÃ���>>>
���ÂÂÂÅÅÅ���§§§ØØØ+++���ÂÂÂÅÅÅNNN���333===���ªªªÇÇÇ§§§ÑÑÑ¬¬¬ÚÚÚåååDDDÑÑÑ©©©
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:~~~2ddd 2N���( N ´́́������êêê)���uuuÅÅÅ|||¤¤¤���kkk������uuuÅÅÅ���

f (t) =

{
A sinω0 t, (|t| < 2Nπ

ω0
)

0 , (|t| > 2Nπ
ω0

)

ÁÁÁòòòÙÙÙÐÐÐmmm��� FourierÈÈÈ©©©©©©

)))µµµ f (t) ´́́ÛÛÛ¼¼¼êêê£££XXXããã«««)§§§���UUU(5.2-6)ÚÚÚ(5.2-7)ÐÐÐmmm��� Fourier���uuu
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ÈÈÈ©©©

f (t) =
∫ ∞

0
B(ω) sinωtdt,

ÙÙÙ FourierCCC������

B(ω) =
2
π

∫ ∞

0
f (t) sinωtdt =

2A
π

∫ N 2π
ω0

0
sinω0 t sinωtdt

= −
A
π

∫ N 2π
ω0

0
[cos(ω + ω0)t − cos(ω − ω0)t]dt

= −
A
π

[
sin(ω + ω0)t
ω + ω0

−
sin(ω − ω0)t
ω − ω0

] ∣∣∣∣N 2π
ω0

0

=
A
π

sin
(
ω

ω0
N2π

) [
−

1
ω + ω0

+
1

ω − ω0

]
=

2Aω0

π(ω2 − ω2
0)

sin
(
ω

ω0
N2π

)
.
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ùùù���ªªªÌÌÌ���ããã5-4©©©333 ω0 kkk���kkk ¸̧̧§§§ppp

ÝÝÝ��� (2N/ω0)A0§§§333ÙÙÙüüüýýý��������� ω0/2N
???üüü���"""©©©¤¤¤±±±§§§kkk������������uuuÅÅÅ���¿¿¿

���üüüÚÚÚÅÅÅ(“üüüÚÚÚ”������´́́���kkk������üüü���ªªª
ÇÇÇ)©©©���NNN`̀̀555§§§ÙÙÙ¤¤¤���¹¹¹������ªªªÇÇÇ888¥¥¥
333 ω0 ���kkk��� ω0/2N������SSS§§§ÅÅÅ���������(N
������)§§§���ªªªÇÇÇ©©©ÑÑÑ��������� ω0/2N������©©©

5.2.2 EEEêêê///ªªª��� FourierÈÈÈ©©©
þþþ¡¡¡000���


¢¢¢êêê///ªªª��� FourierÈÈÈ©©©§§§eee¡¡¡000���EEEêêê///ªªª���

FourierÈÈÈ©©©§§§§§§333éééõõõ���¹¹¹eee'''¢¢¢êêê///ªªª��� FourierÈÈÈ©©©������BBB©©©

^̂̂ Eulerúúúªªª

cosωx =
1
2

(
eiωx + e−iωx) , sinωx =

1
2i

(
eiωx
− e−iωx)
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���\\\ªªª(5.2-4)¥¥¥§§§���òòò¢¢¢êêê///ªªª��� FourierÈÈÈ©©©UUU������

f (x) =
∫ ∞

0

1
2

[A(ω) − iB(ω)] eiωxdω

+

∫ ∞

0

1
2

[A(ω) + iB(ω)] e−iωxdω.

---

C(ω) =
1
2

[A(ω) − iB(ω)] , C(−ω) =
1
2

[A(ω) + iB(ω)] ,

���

f (x) =
∫ ∞

0
C(ω)eiωxdω +

∫ ∞

0
C(−ω)e−iωxdω

ÜÜÜ¿¿¿üüü���ÈÈÈ©©©���§§§kkk

f (x) =
∫ ∞

−∞

F(ω)eiωxdω, EEEêêê///ªªª��� FourierÈÈÈ©©©. (5.2-14)

NNN´́́yyy²²²§§§

F(ω) =
1

2π

∫ ∞

−∞

f (x)
[
eiωx]∗ dx, EEEêêê///ªªª��� FourierCCC���. (5.2-15)
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,,,			§§§EEEêêê///ªªª��� FourierÈÈÈ©©©§§§������ììì¢¢¢êêê///ªªª��� FourierÈÈÈ©©©
���ÑÑÑLLL§§§§§§dddEEEêêê///ªªª��� Fourier???êêê���ÑÑÑ©©©

PPP ωk = kω = kπ` kkkEEEêêê///ªªª��� Fourier???êêêÐÐÐmmm
ªªª(5.1-13)ÚÚÚ(5.1-14)§§§===

f (x) =
∞∑
−∞

Ckeiωkx,

Ck =
1
2`

∫ `

−`

f (ξ)
[
eiωkξ

]∗ dξ.

¤¤¤±±±

f (x) =
1
2`

∞∑
−∞

[∫ `

−`

f (ξ)
[
eiωkξ

]∗ dξ
]

eiωkx.

���444��� ` → ∞§§§���

f (x) = lim
`→∞

1
2`

∞∑
−∞

[∫ `

−`

f (ξ)e−iωkξdξ
]

eiωkx,
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PPP ∆ω = ωk − ωk−1 =
`
π§§§KKK��� 2` → ∞���§§§∆ω → 0§§§

f (x) = lim
`→∞

1
2π

∞∑
−∞

[∫ `

−`

f (ξ)e−iωkξdξ
]

eiωkx∆ω

=
1

2π

∫ ∞

−∞

[∫ ∞

−∞

f (ξ)e−iωξdξ
]

eiωxdω.

===

f (x) =
∫ ∞

−∞

F(ω)eiωxdω, EEEêêê///ªªª��� FourierÈÈÈ©©©,

F(ω) =
1

2π

∫ ∞

−∞

f (ξ)
[
eiωξ]∗ dξ, EEEêêê///ªªª��� FourierCCC���

EEEêêê///ªªª��� FourierÈÈÈ©©©CCC���ªªªÓÓÓ������±±±UUU������ééé¡¡¡���///ªªª

f (x) =
1
√

2π

∫ ∞

−∞

F(ω)eiωxdω, (5.2-16)

F(ω) =
1
√

2π

∫ ∞

−∞

f (ξ)
[
eiωx]∗ dx. (5.2-17)
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~~~ÚÚÚ\\\ÎÎÎÒÒÒ{{{������

F(ω) = F [ f (x)], f (x) = F−1[F(ω)]. (5.2-18)

f (x)ÚÚÚ F(ω)©©©OOO¡¡¡��� Fourier������¼¼¼êêêÚÚÚ���¼¼¼êêê©©©
~

~~~

:~~~®®®¦¦¦ÝÝÝ///óóóÀÀÀ f (t) = hrect(t/2T)���EEEêêê///ªªª��� FourierCCC���©©©

)))µµµ���âââªªª(5.2-15)§§§kkk

F [hrcet(t/2T)] =
1

2π

∫ ∞

−∞

hrcet(t/2T)e−iωtdt

=
h

2π

∫ T

−T
e−iωtdt = −

h
2πiω

e−iωt ∣∣T
−T =

h
π

sinωT
ω
.

½½½ÂÂÂ sinc¼¼¼êêê§§§PPP��� sincx§§§þþþ¡¡¡���(((ØØØ���UUU������

F [hrcet(t/2T)] =
hT
π

sinωT
ωT

=
hT
π

sinc
(

T
π
ω

)
.
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5.2.3 FourierCCC������ÄÄÄ���555���

1. ���êêê½½½nnn

F [ f ′(x)] = iωF(ω). (5.2-19)

yyy²²²µµµ

F [ f ′(x)] =
1

2π

∫ ∞

−∞

f ′(x)e−iωxdx

=
1

2π
[

f (x)e−iωx]∞
−∞
−

1
2π

∫ ∞

−∞

f (x)
[
e−iωx]′ dx

ddd FourierÈÈÈ©©©½½½nnn§§§kkk limx→±∞ f (x) = 0§§§¤¤¤±±±

F [ f ′(x)] = −
1

2π

∫ ∞

−∞

f (x)
[
e−iωx]′ dx = iωF(ω).
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2. ÈÈÈ©©©½½½nnn

F

[∫ (x)
f (ξ)dξ

]
=

1
iω

F(ω). (5.2-20)

yyy²²²µµµPPP
∫ (x) f (ξ)dξ��� ϕ(x)§§§KKK

ϕ′(x) = f (x).

ééé ϕ(x)AAA^̂̂���êêê½½½nnn§§§kkk

F [ϕ′(x)] = iωF [ϕ(x)]

¤¤¤±±±

F

[∫ (x)
f (ξ)dξ

]
=

1
iω

F [ f (x)] =
1

iω
F(ω).

þþþ¡¡¡üüü���½½½nnn`̀̀²²²§§§���¼¼¼êêê���¦¦¦���ÚÚÚ¦¦¦ÈÈÈ©©©$$$���§§§²²² FourierCCC
������¤¤¤������¼¼¼êêê������êêê$$$���©©©ÏÏÏddd§§§²²² FourierCCC���������±±±{{{zzz¯̄̄
KKK©©©
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3. ���qqq555½½½nnn

F [ f (ax)] =
1
a

F
(ω

a

)
. (5.2-21)

yyy²²²µµµ

F [ f (ax)] =
1

2π

∫ ∞

−∞

f (ax)e−iωxdx.

���CCCêêê������ y = ax§§§þþþªªªCCC���

F [ f (ax)] =
1

2π

∫ ∞

−∞

f (y)e−iωa y 1
a

dy =
1
a

1
2π

∫ ∞

−∞

f (y)eiωa ydy.

���£££���555���CCCêêê

F [ f (ax)] =
1
a

1
2π

∫ ∞

−∞

f (x)e−iωa xdx.

þþþªªª���ªªª(5.2-150'''���§§§kkk

F [ f (ax)] =
1
a

F
(ω

a

)
.
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4. òòò´́́½½½nnn

F [ f (x − x0)] = e−iωx0 F(ω). (5.2-22)

yyy²²²µµµ

F [ f (x − x0)] =
1

2π

∫ ∞

−∞

f (x − x0)e−iωxdx,

���CCCêêê������ y = x − x0§§§kkk

F [ f (x − x0)] =
1

2π

∫ ∞

−∞

f (y)e−iω(y+x0)dy

= e−iωx0
1

2π

∫ ∞

−∞

f (y)e−iωydy = e−iωx0 F(ω).

5.    £££½½½nnn

F [eiω0x f (x)] = F(ω − ω0). (5.2-23)
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yyy²²²µµµ

F [eiω0x f (x)] =
1

2π

∫ ∞

−∞

eiω0x f (x)e−iωxdx

=
1

2π

∫ ∞

−∞

f (x)e−i(ω−ω0)xdx = F(ω − ω0).

6. òòòÈÈÈ½½½nnn

eeeF [ f1(x)] = F1(ω),F [ f2(x)] = F2(ω)§§§KKK

F [ f1(x) ∗ f2(x)] = 2πF1(ω)F2(ω). (5.2-24)

ÙÙÙ¥¥¥§§§

f1(x) ∗ f2(x) =
∫ ∞

−∞

f1(ξ) f2(x − ξ)dξ

¡¡¡��� f1(x)��� f2(x)���òòò. ÈÈÈ. ©©©
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yyy²²²µµµ

F [ f1(x) ∗ f2(x)] =
1

2π

∫ ∞

−∞

[∫ ∞

−∞

f1(ξ) f2(x − ξ)dξ
]

e−iωxdx.

������ÈÈÈ©©©^̂̂SSS

F [ f1(x) ∗ f2(x)] =
1

2π

∫ ∞

−∞

f1(ξ)
[∫ ∞

−∞

f2(x − ξ)e−iωxdx
]

dξ.

òòòééé x���ÈÈÈ©©©���UUU��� y = x − ξ§§§KKK

F [ f1(x) ∗ f2(x)] =
1

2π

∫ ∞

−∞

f1(ξ)
[∫ ∞

−∞

f2(y)e−iωy−iωξdy
]

dξ

=
1

2π

∫ ∞

−∞

f1(ξ)e−iωξ
[∫ ∞

−∞

f2(y)e−iωydy
]

dξ

= 2π ·
1

2π

∫ ∞

−∞

f1(ξ)e−iωξdξ ·
1

2π

∫ ∞

−∞

f2(y)e−iωydy

= 2πF1(ω)F2(ω).
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5.2.4 õõõ­­­ FourierÈÈÈ©©©∗

������½½½nnn���ÃÃÃ...���mmm������±±±ÏÏÏ¼¼¼êêê������±±±ÐÐÐ��� FourierÈÈÈ©©©§§§���
´́́ùùù FourierÈÈÈ©©©´́́õõõ­­­���©©©eee¡¡¡ÒÒÒnnn������///äääNNN`̀̀²²²©©©

ÄÄÄkkkÒÒÒgggCCCêêê xòòònnn������mmm������±±±ÏÏÏ¼¼¼êêê f (x, y, z)ÐÐÐmmm���
FourierÈÈÈ©©©§§§ÙÙÙ FourierCCC������ F1(k1; y; z), y, z������ëëëêêêÑÑÑyyy333ÙÙÙ
¥¥¥¶¶¶222òòò F1(k1; y; z)ÒÒÒ yÐÐÐ��� FourierÈÈÈ©©©§§§ÙÙÙ FourierCCC������
F2(k1; k2; z)§§§ÙÙÙ¥¥¥ z���ëëëêêê¶¶¶������òòò F2(k1; k2; z)ÒÒÒ zÐÐÐ��� FourierÈÈÈ
©©©§§§ùùù���§§§nnnÜÜÜnnngggÐÐÐmmm§§§������ f (x, y, z)���nnn­­­ FourierÈÈÈ©©©

f (x, y, z) =
$ ∞

−∞

F(k1, k2, k3)ei(k1x+k2y+k3 z)dk1dk2dk3,

ÙÙÙ¥¥¥nnn­­­ FourierCCC���

F(k1, k2, k3) =
1

(2π)3

$ ∞

−∞

f (x, y, z)e−i(k1x+k−2y+k−3z)dxdydz.
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ÚÚÚ\\\¥¥¥þþþ ~rÚÚÚ ~k§§§~r = x~i1 + y~i2 + z~i3§§§���òòònnn­­­ FourierÈÈÈ©©©999ÙÙÙCCC���
���¤¤¤���{{{'''���///ªªª

f (~r) =
$ ∞

−∞

F(~k)ei~k·~rdk1dk2dk3, (5.2-25)

F(~k) =
1

(2π)3

$ ∞

−∞

f (~r
[
ei~k·~r

]∗
dxdydz. (5.2-26)

½½½æææ^̂̂ééé¡¡¡���///ªªª

f (~r) =
1

(2π)3/2

$ ∞

−∞

F(~k)ei~k·~rdk1dk2dk3, (5.2-27)

F(~k) =
1

(2π)3/2

$ ∞

−∞

f (~r)
[
ei~k·~r

]∗
dxdydz. (5.2-28)
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~

~~~

:~~~1. ¦¦¦üüü���ççç¸̧̧óóóÀÀÀ f (t) = ktrect
( t

T −
1
2

)
§§§===

f (t) =


0 , (t < 0)
kt , (0 < t < T)
0 , (t > T)

���FourierCCC���

)))µµµÏÏÏ��� f (t) ´́́ÃÃÃ...���mmm¥¥¥������±±±ÏÏÏ¼¼¼êêê§§§§§§���±±±ÏÏÏ���∞§§§������
ÐÐÐmmm��� FourierÈÈÈ©©©§§§ÙÙÙ FourierCCC���µµµ

f (t) =
∫ ∞

0
A(ω) cosωt dω +

∫ ∞

0
B(ω) sinωt dω

ÙÙÙ¥¥¥ FourierCCC��� A(ω)ÚÚÚ B(ω)���µµµ

A(ω) =
1
π

∫ ∞

−∞

f (x) cosωx dx =
1
π

∫ T

0
kt cosωt dt
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=
k
πω2

∫ T

0
ωt cosωt d(ωt)

=
k
πω2

[
cosωt + ωt sinωt

]T
0

=
k
πω2[cosωT + ωT sinωT − 1],

B(ω) =
1
π

∫ ∞

−∞

f (x) sinωx dx =
1
π

∫ T

0
kt sinωt dt

=
k
πω2

[
sinωt − ωt cosωt

]T
0

=
k
πω2[sinωT − ωT cosωT],

EEEêêê///ªªª���µµµ

k
2πω

[
1
ω

(
e−iωT

− 1
)
+ iTe−iωT

]
.
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:~~~2. ¦¦¦ sinct = sin πt
πt ��� FourierCCC���§§§ÁÁÁ±±±���KKK��� FourierCCC���¼¼¼êêê

���ããã 5-1'''���§§§qqq±±±���KKK��� sinct ���ããã 5-2'''���§§§'''������(((JJJ`̀̀²²²���ooo
¯̄̄KKKººº

)))µµµÏÏÏ sin πt ÚÚÚ πt ´́́ÛÛÛ¼¼¼êêê§§§¤¤¤±±± sinct ´́́óóó¼¼¼êêê§§§AAAÐÐÐ���
Fourier{{{uuuÈÈÈ©©©§§§ÙÙÙ{{{uuu FourierCCC������

A(ω) =
2
π

∫ ∞

0

sin πξ
πξ

cosωξ dξ

=
2
π2

∫ ∞

0

1
ξ

sin πξ cosωξ dξ

=
1
π2

[∫ ∞

0

1
ξ

sin(ω + π)ξ dξ −
∫ ∞

0

1
ξ

sin(ω − π)ξ dξ
]

=


1
π2

[∫ ∞
0

sin ξ
ξ dξ −

∫ ∞
0

sin ξ
ξ dξ

]
= 0 (ω > π)

1
π2

[∫ ∞
0

sin ξ
ξ dξ +

∫ ∞
0

sin ξ
ξ dξ

]
= 1
π (ω < π)
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=
1
π

rect
x

2π
=

{
0

(∣∣ x
2π

∣∣ > 1
2

)
1
π

(∣∣ x
2π

∣∣ < 1
2

)
XXXJJJØØØ���ÄÄÄ~~~êêêÏÏÏfff§§§���KKK��� FourierCCC���¼¼¼êêê���ããã������ããã 5-1

���ÓÓÓ¶¶¶±±±���KKK��� sinct ���ããã������ããã 5-2������ÓÓÓ©©©ùùù´́́ddduuu FourierÈÈÈ©©©
ÚÚÚ FourierCCC���ªªªéééCCCêêê ωÚÚÚ x ´́́ééé¡¡¡���§§§½½½=== sinct ÚÚÚ rect(x/2π)ppp
��� FourierCCC���§§§���±±±`̀̀ rect(x/2π) ´́́ sinct ��� FourierCCC���ªªª§§§������
±±±`̀̀ sinct ´́́ rect(x/2π)��� FourierCCC���ªªª.

:~~~3. rrreee���óóóÀÀÀ f (t)ÐÐÐ��� FourierÈÈÈ©©©§§§

f (t) =


0 (t < −T),
−h (−T < t < 0),
h (0 < t < T),
0 (T < t).

555¿¿¿333���ÃÃÃ...«««mmm (0,∞)þþþ§§§���~~~��� f (t)���~~~1��� f (t)���ÓÓÓ©©©
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)))µµµÏÏÏ��� f (t) ´́́ÛÛÛ¼¼¼êêê§§§¤¤¤±±±���ÐÐÐmmm��� Fourier���uuuÈÈÈ©©©µµµ

f (t) =
∫ ∞

0
B(ωt) sinωt dω

ÙÙÙ FourierCCC������µµµ

B(ω) =
2
π

∫ T

0
h sinωξ dξ =

2
π

h
ω

∫ T

0
sinωξ d(ωξ)

=
2h
πω

(− cosωξ)
∣∣∣T

0
=

2h
πω

(1 − cosωT).

¤¤¤±±±

f (t) =
∫ ∞

0

2h
πω

(1 − cosωT) sinωt dω.
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5.2.5 FourierCCC������ÔÔÔnnn¿¿¿ÂÂÂ—ªªªÌÌÌ
ªªªÌÌÌùùù���ããã���555


uuu111ÆÆÆ©©©ÏÏÏLLLéééªªªÌÌÌ���©©©ÛÛÛ§§§���±±±


)))±±±ÏÏÏ¼¼¼

êêêÚÚÚ���±±±ÏÏÏ¼¼¼êêê������


AAA555©©©

dddccc¡¡¡���???ØØØ···���������§§§éééuuu÷÷÷vvv Dirichlet ^̂̂������±±±ÏÏÏ¼¼¼êêê§§§ÙÙÙ
FourierCCC���´́́lll. ÑÑÑ. ªªª. ÌÌÌ. §§§���AAA���ããã///´́́lll. ÑÑÑ. ªªª. ÌÌÌ. ããã. ©©©

ééé÷÷÷vvv FourierÈÈÈ©©©^̂̂���������±±±ÏÏÏ¼¼¼êêê f (x)§§§ÙÙÙ FourierCCC���
F(ω)¡¡¡���¼¼¼êêê f (x)ªªª. ÌÌÌ. ¼¼¼. êêê. ©©©F(ω) ´́́¢¢¢gggCCCþþþ���EEE���¼¼¼êêê§§§kkk������
¡¡¡ F(ω)��� f (x)���EEEêêêªªªÌÌÌ§§§ÙÙÙ��� |F(ω)|¡¡¡��� f (x)���ªªª. ÌÌÌ. ©©©ddduuu ω ´́́
ëëëYYYCCCzzz���§§§ùùù���ªªªÌÌÌããã´́́ëëëYYY­­­���§§§¤¤¤±±±¤¤¤dddªªªÌÌÌ���ëëë. YYY. ªªª. ÌÌÌ. ©©©

���±±±yyy²²²§§§dddþþþ¡¡¡���~~~fff������±±±wwwÑÑÑ§§§ªªªÌÌÌ |F(ω)| ´́́ªªªÇÇÇ ω���óóó
¼¼¼êêê§§§=== |F(ω)| = |F(−ω)|§§§333���ªªªÌÌÌããã���§§§���������ÑÑÑ (0,∞)þþþ���ããã
///§§§���âââééé¡¡¡555===��������� (−∞,∞)þþþ���ªªªÌÌÌããã©©©
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ééé���������mmm¼¼¼êêê��� FourierCCC���§§§ÒÒÒ´́́¦¦¦ùùù������mmm¼¼¼êêê���ªªªÌÌÌ§§§
???111 Fourier___CCC���ÒÒÒ´́́dddªªªÌÌÌ¦¦¦���mmm¼¼¼êêê©©©
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P. 103µµµ
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