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Fourier $RZX

ARz LB &< KON DFET, Fourier fk# & Fourier 24, 2 5 DIGHIZ DWW TR A
%. Fourier £1&7 5 » A A Jean Baptiste Joseph Fourier (1768 - 1830) ® Z & T, i
B, Bl & UCiERE L, Napoleon (ZfEX 72 AMIThH 5. 1822 FFIZHYZEIZEET 5
FH#E (Thedrie analytique de la chaleur) %MK L, DR TE£TOREEIE=ARBFKOM
ICE>THRESN S (ZABICAEINS) LW REEZREIBLZ. 21 Fourier £
B THB. Fourier DJFPLITIRIELIEE, FEAL, LR Z#E T & 7z, Fourier ZHuUI D RE
WIZBERATEDIToNZEDTHS.

AREE & RETIX ARSI BT % Fourier DRI TH % & Z 5 D Fourier SEEUZ DWW T
WA 4 FETREM % R 72 WEIEUIZEE 9 % Fourier DJR¥TdH % Fourier 21 %5 Z &
29 5. Fourier fBUIYHY: (MIREERFZEEL) P LETLELIBAINTWT, A
FERDORMECEER - BT — X O OFEL UTESHWSHNT WS,

2.1 FHIRA#

KB f(z) WETD 2, (2 e R, /LT, f(a+T) = f(x) THEHRSIE, f(x)
T OMZESD, B USIBAY T CTHMNTHS, LIFENS. ZTIT T IXEDER
Thd. 5O T iZim/NE# (the least period) ® U <&, Bz f(x) OEHA L IEIENS.

Bl1: B sinz I, 27, 4w, 6w, --- OFMZEZED. LWER LI, sin(z + 27), sin(z +
A7), sin(z +67), - 1FBT sine ELFECMEEZFONSOTHS. L2LLRLS, 27
M sinx O (/) FTH 5.

Bl2: sinnr UL cosne OFAIE 2n/n THB. ZZT,n IZIEOBKTH 5.

1 EHOESEZ RTET. 2 € R IFZ o DWVFEBR R OEADERTHLIL, $4hbL, x WEMTHLIL
ERLTWD.
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% 2 2  Fourier $EK

Bl3: tanxz OFE © TH 5.
Bla: EFIMLEOEDEMEZRD.

2.2 Fourier #RZX

FERE f(z) & —L<x< L OHEPFANTER SN, ZOXBEOIMIUTIE f(x +2L) =
flz) £33, Tibb, flz) 1 2L DFEMELD. ZOLE f(z)lE

—|— Z (an cos 1L —|—b sin n_zx) (2.1)

ERETES. (2.1) ODFHEBIE f(x) O Fourier #EH U < 1& Fourier MEERH & IEIXN
5. ZZT ay, b, 1% Fourier ¥ & FEIXH

/f cos—dx (n=0,1,2---) (2.2a)
/f sin@dx (n=1,2---) (2.2b)

THEZzOoNS.

2.3 Fourier RE#OEH
Fourier fR8UI LA R Dkt ik TRD 5N 5.

Mo, DEH (LEL, n#0)  (2.1) OHEHIIC cos 72 ZFUT, z IZ2WT —L 26
L ¥THNT5. Z0&E ne NIZhHLT*

L L
/ cos T gy = / sin 8 qp = 0, (2.3)
LT LT

BLY, mneNIZHULT

L L
/L cos mzx cos ? dr = /L sin m;rx sin ? dz = Lo n, (2.4)
L
mnx . nmrx
i de =0 2.5
/_L cos —— sin ——dz (2.5)

2 HRBMOESE NTET. ne NiZ n PERE N OEADOEETHS, T40bb, n WEARKTHS Z
LERLTWS.



2.3 Fourier {280 EH
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THdILIZERTS. TIT by 1 Kronecker D7)V & EIEIEH

50— {0, (m#n Dk ), 26)

I, (m=non&¥),
TEHRINDIETHD. LEHOBBAZHNE L, a, IZOVWTOAR (2.2a) RSN 5.

Wb, DB (7L, n#0)  a, DEHEEKICLT, (2.1) DHZIC sin 272 2R U
T2 lOWT L 25 L ETHATHE, b, KT BAR (2.2b) R

Mo, DEH  (2.1) Ol % BEEOEHREEKIZD > TR L, ZOREE ay, (n € N)
DARERIRB Y, Flzkdza, En=0 N L THIBETEEIL2b2 5.

R 0 Fourier RBOEHDOERIZIE, BRATFOENZERELLETHS. HIZIE, a, %
Reb B 717 (2.1) DFGAIT cos 2x2 %ﬁ%a

f(z) cosn—zx = cosnLﬂ {% + Z <ancosn—zx + by, sin ”Lﬂ)} (2.7)

n=1

LB, GUD cos MIE & BAIZHRAEL S OHIZANDS Z I TERW. BER
5, (2.7) DALOKANZER T 2HEZMADOERIZ U 2D > TRET S &

cosn—zx {Z <ancos nL + by, sin?)}

n=1
nmT ( T 4 bsi T
=cos —— — in —
CoS 7 ay cos 7 1S 7
n 2rx L by s 2w
a9 COS —— sin —
2 L SR
+ ...
nwL . onmx
+ancosT+bnsmT+ o)
nmT T b nmTr . I
=@, COS —— COS — coS — sin —
TS L e T
n nmwr 2mx b nmwxr . 2mx
a9 COS —— COS —— cos — sin —
2605 L et T
+...
o cos T nwL cos nmT b, cos nwT g nmT N
a — in—— 4+ ...
" L L L L
HEORBEEZRMNMOGTS2HoTET &,
> nwL mnrx nmT mnrx
(am cos T cos 7 + b, cos T sin 7 ) (2.8)

m=1



18 % 2 2  Fourier $EK

Thd. BRATIHEEZILDRNT, BT cos 7% ZRMOHFIZANTLE S &

nrz | nm . nmx
cos T {Z <an cos —— 7 + b,, sin < ) }
(2.9)

Lo TUED. (2.8) & (29) WS ELR L. (2.7) TBWTHRMGEDHT
n@lmmmifﬁm?éﬁﬁ?%b BHEERTEOTHNIE m TH k TH X
V. (ZOBEIE, RERSRZAZTN Y 2 YN v kd.) —F, KR
FOHIZH S cos T D n i%é##i@*%&%i%bfhé MHFL S DORNIZH B
cos ML D n ¥j ,mﬂ]nﬂﬁ@ n XA OEKREZF > TWEDT, WMZEZERLRWE

I BREZ MO EZMH > THENTE LAV,

D& S RERLZ#T BRI DSHIEE LTI, (2.1) DWZIC cos 2 X sin ™2
AFEUT, 2 12OWC —L 25 L $CTHAL, am, by 2EHL, RO m % n
ZBENZD, LWIHELH 5.

2.4  Fourier HZ DI

AT D H T I B D Fourier #&# % =9 & LIz, Fourier S D —> D sffl & L T
Fourier #k# % A\ 7z SRR D FHAE %2 R 7.

Bl flz)==x, (-7 <z <), A2
Fourier R D AN LD,

1 ™
an:—/ xcosﬂdx—O

L - T
b, = l/ 2 sin —— dg = (—1)”“2.
TJ_x 7r n
L7=-oT,
flz)=2 Sinz_s1n2x+sm3x_”. . (2.10)
2 3
ERTx=7/2 BT,
GRS S N
4 3 5 T
oo _17'L
:}2( ) (2.11)
2n+1



2.4 Fourier #EEDH 19

EWVWOHEMESNSE. Z DKL Leibniz O, ® U < 1% Euler DI & IE
XD THD. ZD LU TERFEIE DA Fourier M % A WTEET

3.
Fourier S/ EHIZ X > TEABMNEBTCE A I 2RI 72012, ZOWHTEH#HL

FBIS f(2) = = B & 0% D Fourier HURRT (2.10) D410 Bl D> h DI &

TaEK 21ITR U, HBPHABIZ LN ST, UL f(z) ITEDWTVLS DA

DD,

vl b e b b |

X

2.1 KRFEMRT f(z) = z. BERIE f(z) O Fourier B OYIEE, SHRIE f(x)
@ Fourier AR D 2 IHE T, —m#IZ f(x) @ Fourier MEURF DS 3 IH %
T, MEHRT f(z) D Fourier BRI DO 10 HH X TEZRKRL 7.

Bl2 flr)=|z|, (-7 <z <), Al 2r
Bl 1 L EBRIZLT

ag = T,

_Jo, n HMEE
in = ——L, n DER
b, =

L7zD3- T,

cosxr  cos3x N cos Hx

f(ﬂ?)z%—%( TR = +) (2.12)




20 % 2 2  Fourier $EK

EXT2=0, FFo=n BITIZ,

w2 1 1 1
L (2.13)

2.2 KEME f(r) = |z|. B#RIE f(z) O Fourier MEVEBIOHIIH. ARl f(x)
@ Fourier FEVEF DS 2 IHE T. —mHRIE f(x) ® Fourier SREURB D 3 THE
T. MIEMHIE f(x) O Fourier MEEFHDE 10 HHE % T.

B3  f(x) =22 (-7 <ax<m), A 27
Bl1 FERkZLT

2
ag = 57‘(’2,
n 4
ap = (_1) Ea
b, =0

UL7zD3-> T,

(2.14)

T cosx cos2x cos3x
12 22 + 32 T

e (2.15)



2.5 Fourier fEEFIZET 2 WL DD DEFE

N, —Hax=r BT,

2 1 1 1 1
T T 2.16
6 1 e@tyEtet (2.16)

»FoND .3

2.3 KEML flx) = 2%, BRI f(z) O Fourier MBUEFHOFIE. skl f(z)
D Fourier B DN 2 THE T, —mHRIX f(z) @ Fourier SEURH DN 3 HE
T. HHSEARIE f(z) D Fourier FREUEBH D 10 JHH £ T.

2.5 Fourier B EBRAICEAT 2V DHDFEE
2.5.1 Fourier ZR#DELXBEICEAT 3 FE

FR f(x) Pe<ax<c+2L THAZON (ZIZTcldMEEOEKTHS), 2L OF
HzdboLd5d. ZOLIBEEHICH f(x) 1F (2.1) DK 51T Fourier fBURFTE 5.
7272 U, Fourier 2% a,,, b, 1Z

1 C+2L

an = _/ f(l')COS nﬂ.xd%? (n:O7172) (217&)
L/ L
1 c+2L

b, = f/ f(x)sin ?daj, (n=1,2--+) (2.17b)

*3(2.16) DMEMBAIL, P. Mengoli 12 & - T 1644 fEii@ieE 1, L. Euler 7% 1735 £ IZf#\V 2 6 DT
H5.
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THEASNS. (2.17a), (2.17b) DIFHIZ, (2.2a), (2.2b) 2B LD L AKIZITZ 5.
TR f(x) DI/EINTVWBEXMD c <z < c+ 2L DHEIZE (2.1) DL DI =M
BOERADELLTPITSI L 2RD 2L, (2.1) OMLIT cos 218 2T, Z DF5R
220 T e hd e+ 2L ETHHLEBIT S L (2.17a) BWE5N, cos T2 Db
12 sin MTE 2 HNT T, FRROEE 2170 256121 (2.17b) Ao n 5.

c=—L WO RREGEIZIE, (2.17a), (2.17b) XN T h (2.2a), (2.2b) T/ 5.

nE, M REINAXENE D> TEEBBEIDIZZE DL 5D T, O Fourier
BB EDL SR WIET TH D, FERIZ, (2.17a), (2.17b) IFEKLH L f(x) A
2L 2RO L VWO HEAFMALT, (2.2a), (2.2b) IWRHEIFL I NTES. Lizdio
T, (2.1), (2.2a), (2.2b) ' Fourier ABEHDOEAR L EX 5.

24 HiDX 2.1 TlE, —7m<x <7 OHPHOAZKR LD, —31 < x < 3m OHIFHZ
BRT2ER 24 DE51TkhD. ZOLE,” B f(o) P 1<z <7 ODHEPHTEHEZRS
NTWT, ZOHMMUTIE 2r FAAZ LD, EFEATH,” HIHEYRIEDOTEY ¢ ITXHL
T, c<z<c+2n THEEK fx) BEAS5NTWT, ZTOIMIIT 2r 2F27 2L TH
MHIXHEMTHEZ BN ETHAS.

M24 K21 &FEEE 72720, -3n <z <37 OHFHAZXRL .

2.5.2 {%@ on [cDWT

(2.1) OEBUIHIE

aw 1 [T S f@)da
PR R



2.6 Parseval OfEZE
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WZELL, ZhiE f(o) OFRMICHOZ2EETHSD. 2O LIFMD % KA RBIEICET
L3 <IZhnd.

253 BRI TEHRREFOHZE

Tq IZBWTHEE f(z) BAERETH 2551213, 75 (2.2a), (2.2b) 2 5 DHE (2.1)
Xz =24 ITBWVWT

f(xa+0)+ f(xa —0)
2

DAEIZIRT 5.
24D ¢ =+ TiE f(z) 3AERLTHS. L L5, (2.10) OLHLDEIE,
[atO47@a=0) gyf, g% 0 1ZPRLTWD Z 2 ADh 3.

2.6 Parseval DIEZER

H U, an,b, DPFEBE f(z) O Fourier D & ¥,

1 [k a2 -
Z /L{f(x)}de =D 4> @ 48 (2.18)

DD LD, Tl Parseval DMEER LTS, ZORXKIT f(x) O ZFFEIED Foureir
BBO_FME L THRHATESL I EZRLT VS,

WAER a/27 f(z) DFHMETHZOT, L [F {f(x) — @ 2de & f(z) DREDF
BMESE 0 A TH D, ZOHIF Parseval DIEHEFERZA VS &, 15> (a2 +02) &7
5. D% 0, Parseval DEFNIX

oo

o [ {r@-%} ar=5 3@+, (2.19)

EHETS. f(r) DOEUL Fourier fREIDHEM TR IND, LR 72 /5% Parceval D
THEXDRRDHML P TVHE L.



