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(1) g(x) ~ ;bnsinnx:4 <S|r11x B S|n22x n S|n33x _) .

2T ~ & BEDELD Fourier IETH 2 Z e #RTHLETH %, ICRL FEHILH
Wib7e DT, = ETIC (EBERDIZRVEDLHB), L DHXT ~ L LTBW,
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121 RIS fl2: g(x) =2x (-7 < x < 7)

(1) g(x) ~ ;bnsinnx:4 <S|r11x B S|n22x n S|n33x _) .

2T ~ & BEDELD Fourier IETH 2 Z e #RTHLETH %, ICRL FEHILH
Wib7e DT, = ETIC (EBERDIZRVEDLHB), L DHXT ~ L LTBW,

g FAEW 21 HORXPMIC CHIRTH B D, EHETIEEL,
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121 RIS fl2: g(x) =2x (-7 < x < 7)

> . sinx sin2x  sin3x
(1) g(X)N;bnsmnX—4( 5 t3 —)
22T ~ i, BADEAD Fourier FEETH 2 Z v 2R THBETH 3, K FSHKILH
Wib7e DT, = ETIC (EBERDIZRVEDLHB), L DHXT ~ L LTBW,

g 13JEH 27 2 oRBMIC CL |{HTH B, EHE TRV, BTHRNAT 2 EBIC L - T,
(1) ©FT (g D Fourier FHE) & RPER L.

o x 7 g DMFEATHIULANE g(x) CHE LW
o x 7 g DA THIuZANE EX T T8 0) sy

(ZOBITE. x = (2m— 1) (m € Z) T g(”o):g(x —0 _ _2”; 2T _ 0+ g(x))
WRIZ. x = (2m— )7 (m € Z) TERFHL. 25 THOETERIHTT 5.
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121 RIS fl2: g(x) =2x (-7 < x < 7)

> . sinx sin2x  sin3x
(1) g(x)N;b,,smnx_4< T > + 3 —)
ZZT ~iEk FAMEAD Fourier fTH 2 Z e 2 RTIEETH 5, KL FEEHILA
W DT, = 2EPTI (EBRERO LR VESRHZ), thHXT ~ 2 LTBWE,
g QA 2 2 ORSBMIC CT fRTHZH ERTIEHRL, HBTHNT 2 EHIC K - T,
(1) oA (g ® Fourier fF) 134 R L,
0 x ¥ g DHEFATHIUIANT g(x) ITFLW

o x 7 g ot THIUERIE ST OFTEOO) oy o,

(ZOBITE. x = (2m—1)r (meZ) T g(x+°);g(x_°) — _2”;2” — 0+ g(x))

WZRIZ, x = (2m— 1) (m € Z) THEAPHIL., 5 TROVATHERDHILT %,

HLd gD x=2m—1)r TOEE 0 IBIET % & (I TEZZNS Fourier (7%
& Fourier FBUIZED HNDT), TNTDR x T Fourier fFELDHIDY g(x) ITFEL L 72
Zo (DI VD LARWHAERIZF v LYY L&D, )
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121 RIS fl2: g(x) =2x (-7 < x < 7)

> . sinx sin2x  sin3x
(1) g(x)N;b,,smnx_4( T > + 3 —)
ZZT ~iEk FAMEAD Fourier fTH 2 Z e 2 RTIEETH 5, KL FEEHILA
W DT, = 2EPTI (EBRERO LR VESRHZ), thHXT ~ 2 LTBWE,
g QA 2 2 ORSBMIC CT fRTHZH ERTIEHRL, HBTHNT 2 EHIC K - T,
(1) ©FT (g D Fourier FHE) & RPER L.
0 x ¥ g DHEFATHIUIANT g(x) ITFLW

o x 7 g DA THIuZANE EX T T8 0) sy

(ZOBITE. x = (2m—1)r (meZ) T g(x+°);g(x_°) — _2”;2” — 0+ g(x))

WZRIZ, x = (2m— 1) (m € Z) THEAPHIL., 5 TROVATHERDHILT %,

HLd gD x=2m—1)r TOEE 0 IBIET % & (I TEZZNS Fourier (7%
& Fourier FBUIZED HNDT), TNTDR x T Fourier fFELDHIDY g(x) ITFEL L 72
Zo (DI VD LARWHAERIZF v LYY L&D, )

PR DT, Gibbs DIRKABH 5N B0, ZHUTOVWTIERIRT 5, O
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FRERZRE OR300, MIZTOBEBICE L VWD

Fourier #i80%. ZDHDBEYHITH 2005, F nJHE TOERDH

a0

5 + Z (ak cos kx + by sin kx)

k=1

n
— § : Ckelkx

k=—n

sn(x) =

2in—o00 DEZFWKIRT 2050 ETHEIILS,

T Fourier B DL E. Mo3d L DBIEICEHE LW Z e osifFEh 5,
DO E DB ?

lim sa(x) = £(x)

n—oo
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1.2.2 BEA D 3 5DIR BIE e B DE N2 M| 5
oL & - T, BEFNIEEDOIEEZDH 5,
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1.2.2 BBA D 3 ODICR  BIE &k B DE W Z HI 5

A& - T, BBINIZEBDOIEMEZR D 5,

(so}nen 5 £ ICHURT 2 213, s, & £ O ((THlE) LBV 5205 2
NEBERER DT, 72 TREDEV) 250 1055 205 2 27288, L
DR H 3L B D 5 B,
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1.2.2 BEA D 3 5DIR BIE e B DE N2 M| 5
oL & - T, BEFNIEEDOIEEZDH 5,

(so}nen 5 £ ICHURT 2 213, s, & £ O ((THlE) LBV 5205 2
NEBERER DT, 72 TREDEV) 250 1055 205 2 27288, L
DR H 3L B D 5 B,

y=Ff(x),y=g(x) D77 7%2H T, EDOLITENZH S0, KTHHAL
Thb,
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1.2.2 B 3 D DR

RGO % 3 OMN T 2. (BABOERBZ [-7,7] £ T, R 2 INE
Db LIRWA, Al 2r OFHIEBULZOT, AL TH 2, )

@ BRUINR (BEHFLINER)
(2) (Vx € [-m,7]) nliﬁmOO Sn(x) = f(x).

{Sn}nen & [-m, 7] T F IRFRPERT 2. LW,
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1.2.2 B 3 D DR

RGO % 3 OMN T 2. (BABOERBZ [-7,7] £ T, R 2 INE
Db LIRWA, Al 2r OFHIEBULZOT, AL TH 2, )

@ FRUGR (BMUIR)
(2) (Vx € [-m,7]) nIme Sn(x) = f(x).
{sn}nen W& [-m, 7] T FIZERICRT 5, W,

ERED x € [-m, 7] BED D & {55(x)} ey FEINITD 2, ZHHHEEL
F(x) WCIRT 5, w52,
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1.2.2 B 3 D DR

RGO % 3 OMN T 2. (BABOERBZ [-7,7] £ T, R 2 INE
Db LIRWA, Al 2r OFHIEBULZOT, AL TH 2, )

@ FRUGR (BMUIR)
(2) (Vx € [-m,7]) nIme Sn(x) = f(x).
{sn}nen W& [-m, 7] T FIZERICRT 5, W,

ERED x € [-m, 7] BED D & {55(x)} ey FEINITD 2, ZHHHEEL
F(x) WCIRT 5, w52,

AHRDRFTVINE, FHiZHFE DRI,
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1.2.2 B 3 D DR

@ —HINR
(3) lim  sup |sy(x)—f(x)|=0.

=0 ye[—m,n)
{sp}nen 1& [-m, 7] T FIC—HIGET 2.1 2V,

HBZEHRTHAR, REIhPWO oL, tAxkIehEhrhd, TOE
KT THRWIRTH 2,

(BEGR CIIRIERES %, )
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1.2.2 B 3 D DR

@

—RRINR
(3) lim  sup |sy(x)—f(x)|=0.

=0 ye[—m,n)
{sp}nen 1& [m, 7] T FIC—HIGET 2.1 2V,
HHEKTHR, FIZINBRD IO, frk e hplnrng, Z0E
BT THRWNETH 3,
(BGATIRRTERET 3. )

(%) HBRBIR DG AR, KICHAT 2 L™ /7 V22X 30 —8T 5,
(—m,m) BT “KERNTHIR" BRI & 72 2 B L (-7, 7) 2B
WA

l|gll o = ess.sup |g(x)|

xe(—m,m
ZHNT
lim flsn = fll,0 =0 (L™(-m,7) BT 2 s, & f DFE#EDS 0 WIER)

YRBEE, {sheen & L®(—m, 1) T fIMURT 2, 05,
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1.2.2 B 3 D DR

@ L UGR (p KFENR) 72721 1 < p < .
(4) lim -/7T |sn(x) — f(x)|Pdx =0

DB DILDE Z, {splnen & [-m, 7] T FAIZLPPCRT B, W0,

FHZ p=1 DHEE. B 7 7 70oMPRFOHEBE KT,
p=2DHEF., tTH OIS (BTHLIFHHALETD),
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1.2.2 B 3 D DR

@ L UGR (p KFENR) 72721 1 < p < .
(4) lim -/7T |sn(x) — f(x)|Pdx =0

DB DIALDE Z, {sphnen & [-7, 7] T A LPPERT E, W0,
Kz p=1 0HEEF. B Z 7 70MONIFOHEZ RS,
p=2DEEIEF., £ TH I fFbhd (BTHELLFHHLET),

LP(—m,m) IZBT 2/ VL

nwu:([]anvwfm

EHOW2 2, (4) 3RO XS5 12RE 5,
Ii_)m lsn — fll,y =0 (LP(—m,7) BT S s, & F DEEREED 0 1ZIIR).

ARIE, WAL 320CRIZOWT, EfERE=D, ZhsofofERE
FHHT R E 9, ZHUIEMBEI LI LT, Fourier fBUCEE$ 2 EHZ N T 5,
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1.2.3 Fourier fiEXDINFICEE 3 3 BEID D 3 DD ER
1122V TlE. ROEENK-7-DTH 3,
SERE 2.1 (LD K HNCTHE & D75 &I E— RN )

f: R — C A 27, il o XN Ct i 51X, f D Fourier S0 f
W—RRICR S % (W 2 RUPCRPOEED p o LT LP ITR),
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1.2.3 Fourier fEDIGRICEE§ 2 B#1DH D 3 >DEH

Bl 1iconTid, ROEHA K72 D TH 3,
FERE 2.1 (GHERED DX THINCIE & 2278 HIE—HRIK)

f: R — CEEH 2r, @i5ih o XN C fk7z 51E. f @ Fourier fEIX
W—RRICR S % (W 2 RUPCRPOEED p o LT LP ITR),

LU, ZOEHEE, fl 213X 720, KD DICRDOEHDER 5,
EH 2.2 (X7 HICHE 5 2272 51375 RUINCR)

f: R — CEEM 2r 22X HNC CL #7213, Fourier $B0E& mUINGR 3
b, EE. EED x e RIIHLT

F(x) (f % x THlED & %)
lim sa(x) = _
Jim_ sn(x) { f(X+°)“2Lf(X O (¢ 25 x TEsETHR L %),
I
Pt 0) = lim fy) CHIBI), F(x—0)= lim F(y) (M)
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1.2.3 Fourier fiEXDINFICEE 3 3 BEID D 3 DD ER
ROEFEBENLTHL (BTEEICK D), Zhbfl2 OBIBICHEATE 3,
B 2.3 (RITHNCHE B 2272 H1F L2 TR)

f: R — CEEH 2r oSN CL #kiz 5I1E. f @ Fourier &L f 1T [?
RS2, $hbb

/_ﬂ Isn(x) — F)P dx = 0 (0= o).

Fix TR C' i 23R, f 3 (—m, 1) T 2 RAMS (20 L% f e
[2(—m,7) L), FTHbb Lebesgue ATHIT /“ FOP dx < 400 BT, L3
EDFORMTHEERL S 2 L pHIKS, KO X S ICEHM 1 FTHT 5.

fel’(-mn) = lim lsn — f]l,2 = 0.
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1.2.4 Gibbs D5

f HXGENC C TR D 205, BEHTERWEES, oM s, DFF 71 7%
LTCu. f OFRHEFE DU L TlE Tovershoot 3 J,
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1.2.4 Gibbs D5

f BRAINC CHILTIED 525, EHRTIIRWIGA, B s, DZ 7% 9790
LTl f OFEHEDNT L TIE Tovershoot 31, KK R2LRDZ N5,
@ overshoot F 2 HIFHDMEIREIL. n— 0o DX ZT /N3 (FRIGRT20b LA
7211\)0

@ overshoot DREZX (MEAMDITN) IE n— oo ELTHNSL LBV (2D
—RREIE LA 1),
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1.2.4 Gibbs D5

f HXGENC C TR D 205, BEHTERWEES, oM s, DFF 71 7%
LTI f OFREHADILL TlE Tovershoot T3], KX RABAERDZ BT3B,

@ overshoot F 2 HIFHDMEIREIL. n— 0o DX ZT /N3 (FRIGRT20b LA
7214\)0

@ overshoot DREZX (MEAMDITN) IE n— oo ELTHNSL LBV (2D
—RREIE LA 1),

Z DHHIE Gibbs DIRK L MZH TS (Wilbraham ([2], Gibbs [3], [4])e

14~ Manipulate [Plot[(sg[n, x], E[x1}, (X, -10, 10},

PlotRange - (-4, 4}, PlotPoints » 5001, (n, 1, 160, 1}]

3 BRIAL Y VOB S FTRIRESEHT, ZORXE n 2 RELLTHHEDLEDLARL
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(ffi/2) f @ Fourier IREXDFTH

n£0 D& %

1 /" 1 [7 2 [T
a,,:f/ f(x) cos nx dx:f/ x° cos nx dx:f/ x* cos nx dx
- ™ 0

™ ™
smnxd )
)

2 /7r 5 (sinnx)/ 2 ([ 5sin nx}
— X dx = —
T Jo n T
2 2 (7 4
=f<0—f/ XSinnde)z—/ (
m n J, nm
4 cos nx 1~ ™ cosnx 4 cos nm sinnx] ™
nm n Jo o n nm n " ],
4cosnm _ 4(-1)"

n? n?

W ZIZ f D Fourier $%3

+Zancosnx— W—Jri‘l

:

cos nx
n=1
_7r:_ cosx_cos2x+cos3x+.“
3 12 22 32 ’
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BN

SHONEZ, #FE/ — P [1] D§1.2 ZDEETT, Gibbs DHLEIFH
%74 Nature 72 AT 4 (Letter £ 5 D),

(1] HEHtEL @ MBS e 77— =254 G858 — b,
https://m-katsurada.sakura.ne. jp/fourier/
fourier-lecture-notes.pdf, MAH{IE THIRUE Yy 7 —V T2
EWVWS XA ML oTDEEBE LIz, (2014~).

[2] Wilbraham, H.: On a certain periodic function, The Cambridge and
Dublin Mathematical Journal, Vol. 3, pp. 198-201 (1848), Google
Books Taiir Z &3 HIHK 5,
https://books.google.co.jp/books?id=JrQ4AAAAMAAJ&pg=
PA198&redir_esc=y#v=onepage&q&f=false

[3] Gibbs, J. W.: Fourier Series, Nature, Vol. 59, p. 200 (1898),
https://www.nature.com/articles/059200b0.

[4] Gibbs, J. W.: Fourier Series, Nature, Vol. 59, p. 606 (1899),
https://www.nature.com/articles/059606a0.
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