EEH L 77— 254 556 [A]

~Fourier 22 ¥ KR/, ¥ AKX —F X Z Fourier 24 (1)~

OB FEL

RE $hsd
http://nalab.mind.meiji.ac.jp/ mk/fourier2021/

20214 10 H 27 H

B H i %8 htt BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAHK, ¥ A X —F X Z Fourier 24 (1)~
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Q KHOWEA - & HIH

© Fourier Z#i

o XL ®IZ

e Fourier Z#1DE A, Fourier D KRNI
@ Fourier fED1EE
@ Fourier ZH#1DER ¥ RN
@ FL1% Fourier 211
@ Fourier f¥t ¥ Fourier ZH#2D XTI

° ERE - Kz A oo h 3105

0 YAX—FNE Fourier &



ARHODOWEA - EASHIH

SEH S “7Y—D" Fourier B4 £(£) = FF(€) = / ” f(x)e™ > dx
DHAZIMD 3, k. — b [1] D §2.1,2.2,23 DR % T,
(F DR 7 135D 5 £ 512)

o XD LR—FRE1IPHTVWE S, KU1l H10H
15:20 T3,

B H i %8 htt BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAHK, ¥ A X —F X Z Fourier 24 (1)~
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2 Fourier Z#2 2.0 XU ®IC

Wb “7 Y —D" Fourier D ERN L BAN LM E % B2,

B H  #i %8 htt 1 z 6 [l ~Fourier % RERAT, <& Fourier Z:4 (1)~ 3/19
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2 Fourier Z#2 2.0 XU ®IC

Wb “7 Y —D" Fourier D ERN L BAN LM E % B2,
Fourier Z¥#17 7 3 U =134 N\ 30, ES5 WS HEEZFEOH» DAL LTI,
COHITHENATS “7Y—0D" Fourier Z2MMBRERNTH D, R\WiEr5, &
ZTW5h,

B H  #i %8 htt BEEUEr 7 -y = } 6 [0l ~Fourier Zff1¥ KIRAK, ¥ A X —FXE Fourier 24 (1)~ 3/19
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2 Fourier Z#2 2.0 XU ®IC

Wb “7 Y —D" Fourier D ERN L BAN LM E % B2,
Fourier Z¥#17 7 3 U =134 N\ 30, ES5 WS HEEZFEOH» DAL LTI,
COHITHENATS “7Y—0D" Fourier Z2MMBRERNTH D, R\WiEr5, &
ZTW5h,

7Y —®D" Fourier ZHADERAICIE. 2% R TORESPH TR S, —ik
WK TS DOEFEERLEI2DEHE DL (DPRDVEELVAS 1),

LERRD. Lebesgue BN THKEROIIZ, f € LY(R) ZBEFDTH B, L2 Hah &k <
bhad, L2R) ¢ LY(R) TH2ZLIFERET 2, f € LY(R) THRW f I LT, Fourier Z#t%
ERTIMBENDD, LWHZLiidd, HEKRE LTEZZDBRECREZEDHEW,

B H  #i %8 htt FEE0EYL 7—V = } 6 [1] ~Fourier 24t ¥ KIEN, ¥ AKX —FXE Fourier 24 (1)~ 3/19
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2 Fourier Z#2 2.0 XU ®IC

Whbwd “7Y—0D" Fourier BAD TR & AN MEE 2R3,
Fourier Z¥#17 7 3 U =134 N\ 30, ES5 WS HEEZFEOH» DAL LTI,
COHITHENATS “7Y—0D" Fourier Z2MMBRERNTH D, R\WiEr5, &
ZTW5h,

7Y —®D" Fourier ZHADERAICIE. 2% R TORESPH TR S, —ik
WK TS DOEFEERLEI2DEHE DL (DPRDVEELVAS 1),

VIR ISR EEICH 20, SRTERWV (RHPED RV L, BEEIX
I [2] BBEID, o WM HERDORENDICHA %D LR T 212,

P EFAD, Lebesgue B TEWER O, f € LY(R) BREFHTH S, 12 FlEH & <

bhad, L2R) ¢ LY(R) TH2ZLIFERET 2, f € LY(R) THRW f I LT, Fourier Z#t%
ERTIMBENDD, LWHZLiidd, HEKRE LTEZZDBRECREZEDHEW,

% 6 [l ~Fourier Z2#1 & K¥r/A, Y A X —FNE Fourier 24 (1)~

3/19

B H  #i %8 htt BEELEy 7 —) 22
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2 Fourier Z#2 2.0 XU ®IC

Whbwd “7Y—0D" Fourier BAD TR & AN MEE 2R3,
Fourier Z¥#17 7 3 U =134 N\ 30, ES5 WS HEEZFEOH» DAL LTI,
COHITHENATS “7Y—0D" Fourier Z2MMBRERNTH D, R\WiEr5, &
ZTW5h,

7Y —®D" Fourier ZHADERAICIE. 2% R TORESPH TR S, —ik
WK TS DOEFEERLEI2DEHE DL (DPRDVEELVAS 1),

VIR ISR EEICH 20, SRTERWV (RHPED RV L, BEEIX
I [2] BBEID, o WM HERDORENDICHA %D LR T 212,

cos, sin 3D T, ERIEHEIBIRIZ VTR (REOHIH D7),

P ERRD, Lebesgue M THKEROICIZ, f € LM(R) PREHTH S, L2 B &k < &
bhad, L2R) ¢ LY(R) TH2ZLIFERET 2, f € LY(R) THRW f I LT, Fourier Z#t%
ERTIMBENDD, LWHZLiidd, HEKRE LTEZZDBRECREZEDHEW,

EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~

3/19

B H  #i %8 htt
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2 Fourier Z#2 2.0 XU ®IC

Whbwd “7Y—0D" Fourier BAD TR & AN MEE 2R3,

Fourier 217 7 2 V=13 4 N\ 20, ¥S5WSHEEFOLDOFHYL LTiE.
COHITHENATS “7Y—0D" Fourier Z2MMBRERNTH D, R\WiEr5, &
ZTW5h,

7Y —®D" Fourier ZHADERAICIE. 2% R TORESPH TR S, —ik
WK TS DOEFEERLEI2DEHE DL (DPRDVEELVAS 1),

P ZICHNEEICH 205, SRTERW (KEPED BWwh s, ZEFRI
N [2] BBED, ). RMDTTEXDEEANDISHGZ D UK 2R,

cos, sin 3D T, ERIEHEIBIRIZ VTR (REOHIH D7),

F Q%K F 2. XV Iy XFOT Y — ¢ (Z O/MXF) iih k5,

P ERRD, Lebesgue M THKEROICIZ, f € LM(R) PREHTH S, L2 B &k < &
bhad, L2R) ¢ LY(R) TH2ZLIFERET 2, f € LY(R) THRW f I LT, Fourier Z#t%
ERTIMBENDD, LWHZLiidd, HEKRE LTEZZDBRECREZEDHEW,

B M #h % htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~ 3/19
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2.1 Fourier Z#2 D& A, Fourier D KEEN

2.1.1 Fourier fZD1EH

Z 3 Fourier RBE1EE T2, HEBEERDOLIPH A RCHPEM T HoiX

- 1 T/2 Com
1 f(n)=%f(n) = = f(x)e™"T*dx (n€eZ
&) (=7t =5 [ (ne2)
rBlrE
() fx)= S F(ne™F* (xeR)

DL DALD Z 3o T2

B H  #% ntt [EEUEE 7 — ) B 5 6 [0 ~Fourier £ x K#z/AK, w2 X A& Fourier 24t (1)~
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2.1 Fourier Z#2 D& A, Fourier D KEEN

2.1.1 Fourier fZD1EH

Z 3 Fourier RBE1EE T2, HEBEERDOLIPH A RCHPEM T HoiX

- 1 T/2 Com
1 f(n)=%f(n) = = f(x)e™"T*dx (n€eZ
&) (=7t =5 [ (ne2)
rBlrE
() fx)= S F(ne™F* (xeR)

DL DALD Z D35 T2

E 81 Tid. Fourier ff¥l% ¢, L HE WD, I TRUTOEMTHL LADESD
12 F(n), ZF(n) LELTV A,

B H  #% ntt B Y 7 — 5 6 0] ~Fourier 21 Kir/AR, v A X —F~ Fourier Z54 (1)~
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2.1 Fourier Z#2 D& A, Fourier D KEEN

2.1.1 Fourier fZD1EH

Z 3 Fourier RBE1EE T2, HEBEERDOLIPH A RCHPEM T HoiX

- 1 T/2 Com
1 f(n)=%f(n) = = f(x)e™"T*dx (n€eZ
&) (=7t =5 [ (ne2)
rBlrE
() fx)= S F(ne™F* (xeR)

DL DALD Z D35 T2

E 81 Tid. Fourier ff¥l% ¢, L HE WD, I TRUTOEMTHL LADESD
12 F(n), ZF(n) LELTV A,

G DT L% F(n) R Ff(n) LB DOIE, EIREOTITTS H 5.

N /2 .
3) o = my:yﬂm:>5/ Fx)e " dx (ne€ 7).

-T/2

B H  #% ntt : 7 5 6 0] ~Fourier 21 Kir/AR, v A X —F~ Fourier Z54 (1)~
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2.1.2 Fourier Z#ADEFE & KHE/N T

JEIHABE T £ R — C 28
x = +oo DL E |f(x)| 23D ZREEHLHET 2

WO HHE R TR SIE, RO DD IO,
(f 2 AW T BREVEEICE D [-T/2, T/2] TIEML T Fourier FAER L. HRBITS %, )

Fourier ZH#2DEF & Fourier D KELZINT

f F - L - x)e " dx
@) 0= 70 = o= [ e ax (ceRr)
Bl
1 A i€Ex
(5) )= o= [ Tevde (xem).

B M #h % htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~ 5/19
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2.1.2 Fourier Z#ADEFE & KHE/N T

JEIHABE T £ R — C 28
x = +oo DL E |f(x)| 23D ZREEHLHET 2

WO HHE R TR SIE, RO DD IO,
(f 2 AW T BREVEEICE D [-T/2, T/2] TIEML T Fourier FAER L. HRBITS %, )

Fourier ZH#2DEF & Fourier D KELZINT

f F — L - x)e " dx
@) 0= 70 = o= [ e ax (ceRr)
eBLE
©) )= —= [ Feede (xem)
Var .. |

(4) TEES F (= Ff) BB f O Fourier THaL LR, f 12 f B ¥ 2 5%
F:fs f OZ 2 Fourier ZH L LS,

B M #h % htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~ 5/19
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2.1.2 Fourier Z#ADEFE & KHE/N T

JEIHABE T £ R — C 28
x = +oo DL E |f(x)| 23D ZREEHLHET 2

WO HHE R TR SIE, RO DD IO,
(f 2 AW T BREVEEICE D [-T/2, T/2] TIEML T Fourier FAER L. HRBITS %, )

Fourier ZH#2DEF & Fourier D KELZINT

f F — L - x)e " dx
@) 0= 70 = o= [ e ax (ceRr)
Bl
1 A i€Ex
(5) )= o= [ Tevde (xem).

(4) TEZE S f (= Ff) ZHI f O Fourier BIRYITR, £ 1 f 2GS € 55K
F:ff DD Fourier B L IR,

(5) % Fourier DRELATL (the Fourier inversion formula, the Fourier inversion
theorem) & I3,

B M #h % htt BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAK, ¥ A X —FXZ Fourier 24 (1)~ 5/19
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2.1.2 Fourier Z#ADEFE & KHE/N T

JEIHABE T £ R — C 28
x = +oo DL E |f(x)| 23D ZREEHLHET 2

WO HHE R TR SIE, RO DD IO,
(f 2 AW T BREVEEICE D [-T/2, T/2] TIEML T Fourier FAER L. HRBITS %, )

Fourier ZH#2DEF & Fourier D KELZINT

f F — L - x)e " dx
@) 0= 70 = o= [ e ax (ceRr)
Bl
1 A i€Ex
(5) )= o= [ Tevde (xem).

(4) TEZE S f (= Ff) ZHI f O Fourier BIRYITR, £ 1 f 2GS € 55K
F:ff DD Fourier B L IR,

(5) % Fourier DRELATL (the Fourier inversion formula, the Fourier inversion
theorem) & I3,

fle)(= ZF() Dz %, ZIF(X)(E) LWIRETET L b5 5 (i),

B M #h % htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~ 5/19
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2.1.3 4% Fourier 24

(4), (5) DHELDELIMEICIEEL & 5,

Fr5%<
—fc, B g R—-CIIXHLT, g ® & 1& Fourier Bt g = F*g %
(6) B = Fg(x) = %2? / (e (xeR)

TEDS, BIR F*: g & DL HHE Fourier T L L3R,

B H  #i %8 htt 1 z 6 [l ~Fourier % RERAT, <& Fourier Z:4 (1)~ 6/19


http://nalab.mind.meiji.ac.jp/~mk/fourier2021/

2.1.3 4% Fourier 24

(4), (5) DHELDELIMEICIEEL & 5,

Fr5%<
—fc, B g R—-CIIXHLT, g ® & 1& Fourier Bt g = F*g %
(6) B = Fg(x) = %2? / (e (xeR)

TEDS, BIR F*: g & DL HHE Fourier T L L3R,
ZOFEEEZMWVS . Fourier KEZAI (5) EXD &S 1c£HE %,
FH(FF) = 1.
WNEC L TH AL, 2F D, g DA% Fourier 24 Z*g % Fourier 213 % X JTIC
R5:
F(F'g)=¢g.

B H  #i %8 htt 1 z 6 [l ~Fourier % RERAT, <& Fourier Z:4 (1)~ 6/19
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2.1.3 4% Fourier 24

(4), (5) DHELDOFELIECHEHEHL & 5,
3%<
—fiC, B g R—-CITHLT, gD 5“5 7% Fourier B g = g %
(6) B0 =780 = o= [ #(©%d (xeR)
TEDS, BIR F*: g & DL HHE Fourier T L L3R,
ZOFEEEHWVS 2. Fourier KERATX (5) IZFRD & 51kt 5,
FH(FF) = 1.
WNEC L TH AL, 2F D, g DA% Fourier 24 Z*g % Fourier 213 % X JTIC
R5:
F(F'g)=g.
FTro: EMYREHTT
(7) F(Ff)=f, F(F'g) =
DI D LD,

B H  #i %8 htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~
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2.1.3 4% Fourier 24

(4), (5) DHELDELMIZIEHL & 9,

Fr5%<
—fc, B g R—-CIIXHLT, g ® & 1& Fourier Bt g = F*g %
(6) B = Fg(x) = %2? / _&(@)edt (xeR)

TEDS, BIR F*: g & DL HHE Fourier T L L3R,
ZOFEEEHWVS 2. Fourier KERATX (5) IZFRD & 51kt 5,
TFF) = f.
WNEC L TH AL, 2F D, g DA% Fourier 24 Z*g % Fourier 213 % X JTIC
R5:
F(F'g)=¢g.
Fro: WYUREHFTT
(7) F(Ff)=f, F(T'g)=¢g
BEDVD, EDBHRT F*=F 1 LEZ TR (FMEERE - KHERDRVE ),

B H  #i %8 htt BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAK, ¥ A X —FXZ Fourier 24 (1)~ 6/19
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2.1.3 4% Fourier 24

(4), (5) DHELDELMIZIEHL & 9,

Fr5%<
—fc, B g R—-CIIXHLT, g ® & 1& Fourier Bt g = F*g %
(6) B = Fg(x) = %2? / _&(@)edt (xeR)

TEDS, BIR F*: g & DL HHE Fourier T L L3R,
ZOFEEEHWVS 2. Fourier KERATX (5) IZFRD & 51kt 5,
TFF) = f.
WNEC L TH AL, 2F D, g DA% Fourier 24 Z*g % Fourier 213 % X JTIC
R5:
F(F'g)=¢g.
Fro: WYUREHFTT
(7) F(Ff)=f, F(T'g)=¢g
BEDVD, EDBHRT F*=F 1 LEZ TR (FMEERE - KHERDRVE ),

1% Fourier ZHD Z & 1% Fourier i r IR, (DA FHR LIRS0V
T, FEIBETH 5, )

B H  #i %8 htt BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAK, ¥ A X —FXZ Fourier 24 (1)~ 6/19
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2.1.4 Fourier f&Z ¥ Fourier Z#2D Xt

Fourier fi#( ¥ Fourier ZIETEEBWVWIIED DT, 002 W d Lnh

[Fourier B0 Fourier ZH#a5%1G Ly Fourier fBUERNZ I KIE/ ARG T 5, )

WRTHAS L

B H  #i %8 htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~
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2.1.4 Fourier f&Z ¥ Fourier Z#2D Xt

Fourier fi#( ¥ Fourier ZIETEEBWVWIIED DT, 002 W d Lnh

[Fourier 1REUZI1X Fourier ZH#403% ) L. Fourier fEURBINCIZKIEANTO RTINS 5, )

WRTHAS L

Fh(n) = F(n) = [ " F(x)e ™, F(x) = Z

F —A X _'ng X L ixg
FE(E) = 7€) @/ F)e ™ dx,  f(x) = r/ Fe)e™de.

B H  #i %8 htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~
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2.1.4 Fourier f&Z ¥ Fourier Z#2D Xt

Fourier fi#( ¥ Fourier ZIETEEBWVWIIED DT, 002 W d Lnh

[Fourier B0 Fourier ZH#a5%1G Ly Fourier fBUERNZ I KIE/ ARG T 5, )
WRTHSZE

oo

Ff(n) =f(n) = 2i/ f(x)e ™ dx, f(x)= Z )e™,
T™J =

F —A X _'ng x) = — f(&)e™ ¢ de.
FE(E) = 7€) m/ F)e ™ dx,  F(x) m/_oof“)e de

=%V
TH#1%1 ICDWT  BERE T, E51750 U = (u;) 5 unitaty 17512 1%, U ® Hermite
U =(m) B U THB, ThbL

U'U=UU* =1 (1 EA51)

PO WS T, L2(R) TEZ 5. Fourier £ unitary £ XN 2 5D
IR >TW5,

K OH #i B htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~
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22 FE « RIEEARDP /{65 AT

FHE 6.1 (KA & 15 & 2 AR AT)
(ALZ, Fourier ZHARWLEMMNFIET 27D DEMEELIRETH 503)
Q@ g=9fef=F"g.

@ F(x) = Ff(—x), FF(E) = F*F(—6).
f @ Fourier 24, f OIHAZ Fourier Z2#u%. F WA %2 “9ThIRL 72"
HDIZFEL W,

Q@ g=7f= Fg(§) = f(-¢).

B M #h % htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~

8/19
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22 FE « RIEEARDP /{65 AT

EM 6.1 (RN 515 50 5 [ F] 72 2050)
(AY13. Fourier ZHARCHZIDFE T 27D DFM 2 EIRETH 505)
@ g=9f<f=F*g.
@ Ff(x) = Ff(—x), FF(E) = FF(—=E).
f @ Fourier Z#, f 1% Fourier Z2H#U3, A\ sz “rhiRL 7"
BDITFL,
Q@ g=7f= Fg(§)=f(-9).
FIEER
Q@ (=) KEAX F*(Ff)=Ffllg=Ff ZRATdL. f=TF*g.

B M #h % htt

BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAK, ¥ A X —FXZ Fourier 24 (1)~
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22 FE « RIEEARDP /{65 AT

EM 6.1 (RIzANH D 615 50 5 A 72050)

(AL, Fourier ZHRWEIMIFIET 272D DEM 2 ELRETH H)

Q@ g=9f& =g

@ F*f(x)=.Ff(—x), FF(£) =.F*f(=¢).
f @ Fourier Z#4, f OIA% Fourier Z#UE, H W% “HrhiRL 7"
HDITEFEL W,

Q@ g=7f = Fg(&) =1(-9).

SIERA

Q@ (=) KEAX F*(Ff)=Ffllg=Ff ZRATdL. f=TF*g.

(<) B2 —DODORIEAR F(F*g)=g X f=F*g ERAT B L&,
Ff=g

(RDAZ 4 Fizkil)

B M #h % htt

BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAK, ¥ A X —FXZ Fourier 24 (1)~

8/19
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2.2 BFE « RIEEAAD /6N RN

B H  #i %8 htt BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAK, ¥ A X —FXZ Fourier 24 (1)~
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22 EF - REERADPSELN LR

@ 4% Fourier ZHDERN D (B g L EL D% f £EX)

Ff(x) = \/% /_ - f(&)e™de (x eR).

B H  #i %8 htt 1 z 6 [l ~Fourier % RERAT, <& Fourier Z:4 (1)~ 9/19
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2.2 BFE « RIEEAAD /6N RN

@ 4% Fourier ZHDERN D (B g L EL D% f £EX)
Ff(x) = \/% /_ o:o f(&)e™de (x eR).
Fourier Z¥DEFED & (L. B OER%Z x, BHOLERE ¢ tEL 02 ANE
%53)
F _ 1 /oo —ixg
Ff(x) = o) f(§)e " d¢ (x € R).

K OH #i B htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~ 9/19
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2.2 BFE « RIEEAAD /6N RN

@ A% Fourier ZHADERD S (B g £FEL D% f £FEX)
Ff(x) = \/% /_ o:o f(&)e™de (x eR).

Fourier Z¥DEFED & (L. B OER%Z x, BHOLERE ¢ tEL 02 ANE
Z5)

7 1 - —ixg
Jf(x)_m/mf(g)e dé (x €R).
Z02200RERENZ L
Frf(x) = Ff(—x).
H5 1 OBERITRENS, HEWVE x 1T ¢ ZRALTHRL,

B H  #i %8 htt £=Y 77— =244 55 6 8] ~Fourier 2y KEEAK, v A X —FXE Fourier 24 (1)~
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2.2 BFE « RIEEAAD /6N RN

@ A% Fourier ZHADERD S (B g £FEL D% f £FEX)
Ff(x) = \/% /_ o:o f(&)e™de (x eR).

Fourier Z¥DEFED & (L. B OER%Z x, BHOLERE ¢ tEL 02 ANE
Z5)

7 1 - —ixg
Jf(x)_m/mf(g)e dé (x €R).
Z02200RERENZ L
Frf(x) = Ff(—x).

H5 1 OBERITRENS, HEWVE x 1T ¢ ZRALTHRL,

@ g=FfrTaL. (1) XD f=TFg. WAIT f(—€) = Fg(—€). (2) &
T g(—¢€) = Fg(§). WA f(—£) = Fg(§).

B H  #i %8 htt BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAK, ¥ A X —FXZ Fourier 24 (1)~ 9/19
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2.3 Y AKX —FXE Fourier 21

M EICHRETE T, BERD MDD, PR WHIZHENT 5,

BIEED ZRBDICEETH 20, ZOo6DFtRIEDNS 77 =y 7 DfE
FICHERDD 5,

B H  #i %8 htt BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAK, ¥ A X —FXZ Fourier 24 (1)~ 10/19
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2.3 Y AKX —FXE Fourier 21

M EICHRETE T, BERD MDD, PR WHIZHENT 5,
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2.3 Y AKX —FXE Fourier 21

P RICEIRTE T, BERD2ICHO D 5. BDLWHIZHNT 5,

BIEED ZRBDICEETH 20, ZOo6DFtRIEDNS 77 =y 7 DfE
RIS ERDDH %,

o IR ELE £ =R

Fourier DG A, EHZHIINL 5 TH ZDHTIENT=D, Fourier ZH#1DGE X
Z D BWVDIR,
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2.3 Y AKX —FXE Fourier 21

M EICHRETE T, BERD MDD, PR WHIZHENT 5,

BIEED ZRBDICEETH 20, ZOo6DFtRIEDNS 77 =y 7 DfE
FICHERDD 5,

59 ML

Fourier DG A, EHZHIINL 5 TH ZDHTIENT=D, Fourier ZH#1DGE X
Z D BWVDIR,

Fourier Z#uUd R = (—oco,00) TOMDTH %, ZHAEB A0, 1 WH BT H

HWOEKTIE R THEDAIRETIE R L, (BBEEEN TS LRV ) Fourier ZHUIRE 5
W,

B H  #i %8 htt

77— =244 55 6 8] ~Fourier 2y KEEAK, v A X —FXE Fourier 24 (1)~

10/19
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2.3 YRR —FTNE Fourier 2

P RICEIRTE T, BERD2ICHO D 5. BDLWHIZHNT 5,

BIEED ZRBDICEETH 20, ZOo6DFtRIEDNS 77 =y 7 DfE
RIS ERDDH %,

o IR ELE £ =R

Fourier DG A, EHZHIINL 5 TH ZDHTIENT=D, Fourier ZH#1DGE X
Z D BWVDIR,

Fourier Z#UX R = (—o00,00) TOMENTH %, ZHAIBAH. 1 tWHEHT S
HWOEKTIE R THEDAIRETIE R L, (BBEEEN TS LRV ) Fourier ZHUIRE 5
W,

JOH ETEBERHNI/Z XADZH, flHICIE Fourier 21k & izw, NEE
(FHFZh BV LFER D o 7)) PHAUHRICZREDDTH A,
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2.3 Y AKX —FXE Fourier 21

EM 6.2 (¥ AKX —FNZ Fourier Z:11)
UTa>0t735%,

o 7lO=-2z2%
@ 7 ]@=1/5

1
— (-a<x<a) . 1 sin(a€) .
@ f(x):={ 2a EBLLE, Ff(l) = — = sinc(af).
{ 0 (RN var ek Vom
7272 L sincx i= X,
X
1
| ~ (el <2)
Q@ 7 {5'”3(;”()] ©)=v2rx{ 0 (¢ > a)
1
22 (£ = +a).
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TRRBARL D IYAE 77

fiid 6.3 (TERBIR D IMAE )

@ acCr33r% (e™) = ae™.
@ acC\{0}rdrL=x

/eaxdx = e? + C (CIFHENER).

@ a>0beC\{0} tTBLx

/ o oy — 25'”b(ab) = 2asinc(ab).

—a

FEHIRRD A S A FTRT,
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TRRBARL D IYAE 77

fli/d 6.3 (Y5 BIE D MAETT)

@ acCrTrL%E (e”) = ae™.
@ 2cC\{0} tFBLE

/eaxdx = e? + C (CIFHENER).

@ a>0beC\{0} tTBLx

/ o oy — 25'”b(ab) = 2asinc(ab).

FEHIRRD A S A FTRT,

HTHE 6.4

BRI e . SRR =AM TEEE L TR T2 AW 0h e, 61
BBoFEHETs 2D 2,
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TR AR D AE )

878 6.3 D3RR
Q@ WHREHEMELYDEIICERL TH L2 X DAIILES TL 2, 2R
e = e*(cosy + isiny)
NERTHIUI, a=a+if (a,8€R) LT
e™ = e™ [cos(Bx) + isin(Bx)]
THE056,

(e%) = ae® - (cos(Bx) + isin(Bx)) + e** - (=B sin(Bx) + i cos(Bx))

= e™(a + iB)(cos(Bx) + isin(Bx))

:ae(oﬁ—iﬂ)x.
@ (1) »oF b5,
Q
le x=a iab —iab
le e — €
dx = { ] ) —
% sin(ab) = M = 2asinc(ab). O
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als ZF(x)](&) DA

FEH 62D (1) TRV

*a\X\ /2
52 + a2

3 f(x)=e M rFBLE Ff(E) = \/?

o CHRILEERLTLZ.
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als ZF(x)](&) DA

FEH 62D (1) TRV

*a\X\ /2
52 + a2

. f(x)=e M rFrrx 1) = \Egz T2

2% Z[f(x)](€) T FF(E) 28T, TORERBLHbAZDT, BhTBI5,

THdIr2FRLTVS,
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als ZF(x)](&) DA

FEH 62D (1) TRV

*a\X\ /2
52 + a2

. f(x)=e M rFrrx 1) = \Egz T2

2% Z[f(x)](€) T FF(E) 28T, TORERBLHbAZDT, BhTBI5,
7= & 5 78181, Laplace B2z ¥ Icd H %, HlzIX

THdIr2FRLTVS,

Ll ()= 2y (AA—LTBAY),
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als ZF(x)](&) DA

FEH 62D (1) TRV

*a\X\ /2
52 + a2

. f(x)=e M rFrrx 1) = \Egz T2

2% Z[f(x)](€) T FF(E) 28T, TORERBLHbAZDT, BhTBI5,
7= & 5 78181, Laplace B2z ¥ Icd H %, HlzIX

THdIr2FRLTVS,

Ll ()= 2y (AA—LTBAY),

(FAR) 2 3EBTHD, [ | NOBMBOLEREETIFR x ® t ThH v % W
LTHRLITHDLDRIV] 20D THB, Aidili- 725t 5 8 I1EE 2720,
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s F[F(x)](&) DA

FEH 62D (1) TRV

*MX\ /2
£2+a2

. f(x)=e M vy Zf(¢) = \/%52 T2
2% Z[f(x)](€) T FF(E) 28T, TORERBLHbAZDT, BhTBI5,

7= & 5 78181, Laplace B2z ¥ Icd H %, HlzIX

THdIr2FRLTVS,

Ll ()= 2y (AA—LTBAY),

(FAR) al3EHTHY, [ | NOBBOERZRILFRE xR t THZ % THE
LTRLSTHETL DRI V] VI DITH D, Hidid o il L I1dE A7,

Mathematica TlX

FourierTransform[Exp[-a Abs[x]],x,xi,FourierParameters->{0,-1}]
FourierTransform[If[-1<x<1,1/2,0], x, xi, FourierParameters->{0,-1}]

DESWRAHERTHZMERT D (25 Thvarya—X—rpHETERY), O

B H  #i %8 htt EENIE Y 7 — V) 24 55 6 [0 ~Fourier 2ty KIEAN, ¥ 2 X —F & Fourier 24 (1)~ 14/19


http://nalab.mind.meiji.ac.jp/~mk/fourier2021/

e ZIF(x)]() D
ZORIEERTH 53 DI —2MEEZENTAX D,

B ki

(8) FF(=x)](§) = F£(=¢)

DD LD Z R, (DAL AAAERFIT 2 A2, )

(FHRLTH S Fourier ZH# L 728 DX, Fourier Z#L T 6 HR L2 D —HT 3)

j 6 [0l ~Fourier 24t & KEZAR, ¥ AKX —FNE Fourier 24t (1)~ 15/19

B H  #i %8 htt BEEUEr 7 -y =


http://nalab.mind.meiji.ac.jp/~mk/fourier2021/

S Z[F(x)](€) DFHH

CORIBEENTH 55 DI —DMEE RN TAL S,

B i

(8) F[F(=x)](&) = F£(-¢)

DD D Z e, (TOILETNAZIERT 2 A2 0, )
(B3R L TH 5 Fourier ZH#1 L 72 Did. Fourier 2
(BB EED £ e R ITHLT

X IX&X
FHCNO = 5= / d

EHRLUTHSLERLED DL —FT 3)

B H  #i %8 htt

% 6 [l ~Fourier Z2#1 & K¥r/A, AKX —F A

\Z Fourier 24 (1)~
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B Z[F(x)](E) DHH
CORRCHENTH 5 5 72D —OMEZ BN TAH L S,

B

(8) FF(=x)1(§) = Ff(=¢)

DD LD Z e Bnt, (ZOLEALHAEIRRT 2 A%, )

(BB L TH 5 Fourier AL 72 DIE. Fourier ZL T OER LD D —HKT 3)

() EED EcRITHLT

X e dx.
ZINE) = = / d

y=—x B, dx=—dy. x = -0 Iy =00 D, x =00l y— —o0 BNIT
5DT

—ix€ i e iy§r :i < I%3
W/ dx \/ﬂ/m Fly)e"s (—dy) \/ﬂ/_m f(y)e” dy
f “dy = Ff(-¢).
- / (V)e " dy = FF(—¢)
W 212 (8) IR D LD, 0
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23 AR —FT XX Fourier £#2  FH 6.2 DIFHH

R
()R>0 th/ ZEH T 5,
—R

2z:x—_i—iy (x,yeR) T B %
le*| = || = |e* (cosy + isiny)| = \/(eXcosy)? + (e¥siny)? = e* = ef°2.
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23 AR —FT XX Fourier £#2  FH 6.2 DIFHH

R
(1) R>0 zm/ E3ET 5, EORMY BOMMICHYTHET 5.
-R

R ) R ) —(atig)x R _ —(a+i®)R
/ e—alx\eflxidx — / e*(a+l§)xdx _ |: € : :| _ 1—e - _ 1 ' (R O o
0 0 —(a+i&) |, a+i§ a+ig

(zzT,

e<*a+'f>R‘ —e® 50 (R— +o0) ERB I RMo7-2, )

2z:x—_i—iy (x,yeR) T B %
le*| = |[&Y| = |&* (cosy + isiny)| = \/(eXcosy)? + (e¥siny)2 =" = e
B H  #i %8 htt BEE0Ey 77—y LS4 & RN
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23 Y AX—FT XX Fourier £#2  EH 6.2 DAFAH

R
U)R>02Uf/ E3ET 5, EORMY BOMMICHYTHET 5.
-R

R ) R ) —(atig)x R _ —(a+i®)R
/ e—alx\eflxidx — / e*(a+l§)de _ |: e : :| _ 1 e - = 1 : (R o
0 0 —(a+i&) |, a+i§ a+ig

(zzT. e<*a+'f>R‘ —e® 50 (R— +o0) ERB I RMo7-2, )
EORBNG x = —y L EBEMRUT (EREREFICEEIE LTS BThy)

0 R’
_ —i —ay i 1
/ e e 'X'gdx:/ e ¥e¥dy » —— (R — ).
_Rr 0 a—i&

2z:x—_i—iy (x,yeR) T B %
le*| = || = |e* (cosy + isiny)| = \/(eXcosy)? + (e¥siny)? = e* = ef°2.
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23 Y AX—FT XX Fourier £#2  EH 6.2 DAFAH

R
U)R>02Uf/ E3ET 5, EORMY BOMMICHYTHET 5.
-R

R ) R ) —(atig)x R _ —(a+i®)R
/ e—alx\eflxidx — / e*(a+l§)de _ |: e : :| _ 1 e - = 1 : (R o
0 0 —(a+i&) |, a+i§ a+ig

(zzT. e<*a+'f>R‘ —e® 50 (R— +o0) ERB I RMo7-2, )
EORBNG x = —y L EBEMRUT (EREREFICEEIE LTS BThy)

0 R’
_ —i —ay i 1
/ e e 'X'gdx:/ e ¥e¥dy » —— (R — ).
_Rr 0 a—i&

Wz

a | ,—alx| _i o —alx| —ix¢ _ 1 1 1 _ 1 2a
7 e }(5)_¢27/me ¢ dx_\/ﬂ(a+i§+afi§>_\/ﬂg2+az

_¢§417
- 7rf2+a2'
2z=x+iy(x,yeR) TR &

le*| = || = |e* (cosy + isiny)| = \/(eXcosy)? + (e*siny)? = e = e
B H  #i %8 htt BENEYE 7 —) 2 55 6 [l ~Fourier 21 & KIRAK, ¥ A X —FXZ Fourier 24 (1)~ 16 /19
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23 AR —FT XX Fourier £#2  FH 6.2 DIFHH

Q@ if%ua(a) VS, 22T, BEMALChLED S, Ff=g THI
B, Frg=f THZME, —RICHKD LD Fg(&) = F g(—¢) BRWT

78(8) =7 g(=£) = f(=£).
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23 AR —FT XX Fourier £#2  FH 6.2 DIFHH

Q@ if%ua(a) VS, 22T, BEMALChLED S, Ff=g THI
B, Frg=f THZME, —RICHKD LD Fg(&) = F g(—¢) BRWT

78(8) =7 g(=£) = f(=£).

2 a
A N - — o2l =,/ =
(1) THAPo7EIIT. f(x)=e LT E Ff(E) \/;§2+az'

B H  #i %8 htt BEE0Ey 77—y

T 5 6 8] ~Fourier 21 & KIZAR, v 2 X —F A

\Z Fourier 24 (1)~
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23 AR —FT XX Fourier £#2  FH 6.2 DIFHH

@ i@ts 1 D 3) VG, 22T BEMALTILEDS, Ff=g Thh
R, Frg=Ff THarb., —RITKD LD Fg(&) = Fg(—¢) ZHWVWT

78(8) =7 g(=£) = f(=£).

2 a
ANy Fr T 5 7 — e—alxl =,/ Z 12
(1) THAPo7EIIT. f(x)=e LT E Ff(E) et R W R

2
ng|:\/ x2—|—a2
Jemg ([ 2a7 | =2 | (6) THBME
= 7ra x2 + a2

7 [xz + 32} (€)= \/j L

(€)= f(-§) = e "= el
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23 AR —FT XX Fourier £#2  FH 6.2 DIFHH

_[ 5 (xI<a)
@ f(X)*{ 0 (%mm)

1 a1 i
Frf(& / f(x _'ngx = —/ e i gx
\/271' (x) Vor J_,2a

- asinc(a(—¢)) = sinc(a)

LTorE
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23 AR —FT XX Fourier £#2  TEH 6.2 D3

{3 (<9
o -{; R0y byBLE

1 a1 i
Frf(& / f(x _'ngx = —/ e i gx
\/271' (x) Vor J_,2a

- asinc(a(—¢)) = sinc(a)

1
@ @)@%#otxﬁm\fuy:{SEEg;ﬁ%o Lr¥aYE,

\/127 sinc(af) THZ 0 H

FF(E) =

7 | Sz sine(a)| (€) = -6 = (9)
INHHEDHEIZE T

7 [sinc(ax)] (€) = V2rf(€) = V27 x { 3 (El<a)

0 (€l>a)

(€ = +a DEROVTEIMI R L 2A0H 55, ZHEHL T, )
@ ZHhuToWTIEXKAEL,
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[1] HEHhSE (TESAUEE 7 — ) =4 H: ) G838/ — b, http://nalab.
mind.meiji.ac.jp/ "mk/fourier/fourier-lecture-notes.pdf,
DME THGILE e 7 — ) 2254 W5 XA PR oD REL
7zo  (2014~).

[2] /NHBE—ER : VIR O 7 — V) @, RSO E (1981), 2018
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