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2018 FE IAHE (A1) BRER
HEYEE: @/IFEH
3F305 HE=, Mk 5254
kanagawadekz.tsukuba.ac.jp
1. TR CIF TRV AT LAFHOEETH-> T, MEBHE) » [T
| RrrwWiEYH LW 22 Tois P ik, 1TERE D B EKR
T, YHEZLTZDRIIHE2TZICERET S (ICAIND) HELEIRT 5.
2. YINAEMkD B & TOREN HREA] X [“BUYRE” HRE P en S AR
KJOK7EAS. MEBBEFHVARRNDOLRICHEN S T CICHAISEWEELRD
TH B, 72, Fourier BHUL, T — REITIZB W TRPERWVERETH BT,

3. AR HZERE LT, 2FE RO 2HEBENE I NG, L2 ->T, B
SUOBMARESNIUREAETH > T, HE - RKEBEBD/N\VFIELEHY A oo,

M 7o & ZITERBBCCMNTE 1T 2 DEAEE) L4 2REOHIZED D RELH 5.

2TV 2T AP R0, BT, DAY &3, Mo &iEe U, fE
5ffiEE e LTHWO NS, BFAEDMESEICS, DSARE (MR 2 HRARZEC 2R
FIIGHT 0% 5.

1B ARHI, 820 [HABE] 28 < 6OTIEAV. MEED DLMMNE) » DEHME] 2 v
IEREGWEERAL TR SRV, T2, [HME) MEEZ 2, T 2L W2 IXR
S50, ZZTh MR &, BAEW, $hbb, HEOHARP THZIGEVWE WS EKTH 5.
BE, TR 2%, MR, 370b 5 FEEROISH £ TR 5 A%, HE 72 LA ORI
»H5 CREIRNT B e L. BEEN#EELWZ e E AL, NAVREE R H B,

MARBLHIZ, WhiE “BE IV?, T2b B 1 1L I OEEMR EITAED I o Nnb. 14EIR
O %, R UIZELDZLAETERZEL DS, (—HORFET ERFEAEERE) Dk
STHEUALFED NSV EHHIENS. 2Dk S RBHIX, T¥2ELTAELEEER
SEEDBNE L ZZ B0, 1 FEIRTHEAEEZ L, ARHZ2 GO 2RHOEBETH L6, 20
BT THESZLITTE R,

B Zh ok, RMSARER (partial differential equation) & W\, fRERIET 72 B % 28K D
WMraxELABRERTH S (BT I THAZEWMS AL D SRENPDIGHIZE). £
OHTH, WHAERAPEEE AR, & EAN»D, REHRITHIT 2 HREAIET 5.
(TR D% (ol 0T — L, TNOERRIT 52 8I2h 5.

B Znsi, MENSOEFTHENMRILLAARIIET S, $4bb, BF2WHIZISHT 5
WBHIE W TH > T, bNDLNPEIBRIEGHETE 575 5.

7 [ ER (BAD»E LNR0D )] B0 AP 2 WEAMTE P RER A, Dahrs T
FHET S, LD LD S, Fourler BT ERVWEITWARL., ZOBKRT, BEDAFILTHS.

18 [72 & Z WK I, ¥ AT LRI T, R8T BB TERENET SN, 20 s 14l
CEERNL, REFHOHY F 2T MRS THMERLE TERHEADBR LS.

19 3 AEIR D AGE RN I XMALH E BEL TV 5.
M0 HPEBOERIL 2 FETRDY TH D (BB LT U CEEH OMERGE L ERBEEZ
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4. B (4 H 18 HYIEIA & 6 A 6 BHEEER X TDEF 8 [|]) 2814, £ (4
[EEAEREE 2 S JHARGABR £ C) 2 MHIETEEAED, TN E NN T 5. §if
1&, Fourier (7 — Y ) §k#X, Fourier Z#2, Laplace (7 77 A) Z# % 111 £}
R R E ZNENHELRT S,

5. BBz 1 1 THHMiT 5. 60 %PA LD R ZEED 72 5E I AL A
HRE (Y I NA) THS. LR TIE, BIEOERITN LT, #HHi5 8 & iERN

6. BT DM XA O 105 sl T d 5112,

1) 7>/ — b: 5 &l (manaba TERI%, FEMlI3E > THA)
2) INT AN (BRIFEREIE): 6 8 x 21 + 75/ x 48] = FF 40 &<
o N HIF—— 55219 (4/25, 6 ), B3 [ (5/2, 6 /), 2418 (5/9, 7
), B5E (5/16, 7 5), B 6 8] (5/23, 7 &%), 2 70 (5/30, 7 5&) O
6] D FBHAAREIZ SEMET. 8:40 (Z RRERCAT (L3 32 BRAS Al ) 114,
o il PR FRE ] 20 SRR
o HUBENA —— Bl coOBEH (FA, EHEPICHEBM % RR) 1017
o FEACHBIZF DR,

G0). UhioT, 2 EHRMBIC R R TR EN T 010 b, BEEDHRN B 5 I BT
HEEFLTIEFLW.

1172 & 218 Taylor DA X A F RN, EWNZE>TTFA 57— “T—5—"DXSICH RDLZ
YR B ERT, AVRICIRECES DL 2 T TR A (OMHL 5 2), bbAANRA
FTH L.

12 10457 fi& 5 AL TV A DY, Zhuk, R—F ZUTHY 5. [ERE] IT A b ERBOE R
DARRZ, LR—-MRETHS Z23H Y 230,

T3 ik i, hERBR S &b, MEHZ S H Rk <, KR 1, 2 RRETH 5.

P4 ] BRBUIFEATO R WD, ARICKZERLBREBRHIPEZHRE D 8:40 LATNICIRH S iz
BEITRY, Efiz a9 5 (A UREIXHEL 2 0).

T8 Z NI 7R BRI 8 Tl 0. FRERIRI, IEBPIRBLCIE U T, MH], SR 2 IER T 50 T,
FRRETZBEE VD, 8 L TEAD 27BN ZDHB TV SEZBZTHEBZTER L.
16§ D% 1E, Fourier $3, Fourier 2, Laplace Z#10 3 ¥ o2 KAl & 1, Z DJEF TR 3

5. MAHWMOERBHTHLDT, 2L 2, BABNTRAMIIZEZIBEFTONTZA D
#HHEE2HD L, PRAARIESHMENSHET 5.

N7 T35 L I3RIREA T OHIEIIEZ oNd 0 2HET—— EREFERLTVSED. EEHLLH
HLTARZEITZH. EEBEZHATESD. AN PEELBEUIERTE 20, HEMEE
EYEBEMERRZIEME L TWE . JER] REROAHRFIH (YY) OFEHHMO AhD FET
HDH, TOEEIEHINEANT 5.
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3) HffEAER (6 H 6 H): 60 il

7 HBEOED S KRNI o THE TN 5. BRIIHET 51519,
BAIED 021, AEHOBERE 8] LLT, SEEENRIT L
& BB, ERATE, BEOHTIRD 75 FETH S, O HKY
b, BYIC, HAOEE (NFA N E) 25

8. HIFERIGH HEO#IFH L, ALK 72137 ] 2Bk 2 &1 gz (=
ARE) OWMIRD DRFET FS AAHI BFRHALCTWBEZ IZRDILKEAS. IZ»
LEWo T, B BENAGTHD I L2 EKR LAV, IGABFE L VWS R
B S RBGEAO< L5012, MENBEROEBERE TRISAVEEL 0505
THh 52 HIFEBIZOWMS (TS 1) P EBD OFHE (T 1D) a5
L9 aBi g, MEREBU ORERPEZHWLEFP b 50, Zh
ZAATEEHRTH D Z e h 6, BEFIEIZ, HH, KHENTHD.

9. HEH— BFOBE[ROZDITIE, HEVPBHETH L. T0bb, KERN
THbTW3 aJr;%;a)/i\f%, FEHD = NREIZHEETL, MERTICH

118 RESTO BRI 1L, B2 < 2 L ASBAEEA, RERHZIE, I, MRIEHE RV, 2625,
REIFFEDHIREZEDENSTH S.

119 3636 © IEIE, BB ER 2 S SICARN 2D T 5. TOREIKT, lEIE, R
g UERIG LR,

20 [BE) %’éﬁl@fﬁﬁgﬂ%ﬂia’%ﬁbhf, —i, ARFEFANONTFZLEHENLUEETHS. L
U, B9 i, Ei, [Fourier fi#AAN] 2 H> THNIL Fourier £#% Laplace B
Béfﬁiﬁf?é vic KDL ZARBOHBR7ZITTRHALTWS L Wo THEE TIERW.

P21 U723 T, BAEHIEZE L <13 0H, BEROMMRIIAD TIERWI L2 HKT 5.
122 ) W55 BIEK (elementary function) & 1372 % #X, REFRBIX (special function) D% 251 k.

123 fighi o 1L OGRS & 5 & K0 dd, R id, @i 1L TEA R EMS AR RO E —4
THEDZLWVWSEHEELHNE DS (Laplace ﬁ?ﬁ@) DT, 2THPY LR LHERIIETH 5.

24 2D & 51, 1RO (& ATHRITT) QWAL Z BFEA, 2D, TOBENE 2 BBFEAL
WIHFHRDE L TH#HEZTTOID, EiF, TOEL Z2EHEA VS DT TR, BIEHE O
B AL DD, Wk, @ME%OD@ﬂ’EHRDJ\M’C W <HD0D, BB hEHHFLTWS

25 ¢ <1z, Laplace £ BUAMIZHIEIZHIE S LT 5 &, HEBBOM#EAEZHT 20720,
ﬂ%]ﬁﬁ@ﬂkﬁﬁfﬁé b, e ZEFRBBEARE LR EEBANITITFERDE I E0 D,
ZNITHEAD T DI L U7, B IZ RN WE I, ERR T SR EZTERT S L Lv

U, TMERBB 2¥O0RAT-BIIAEREZROERSI ZEBEE L.

126 [BAIDER] 150 D DEZDEMEBD/ZHICIE, 150 DD FES L U 300 DOEBHEIHRE
B30, ARHDGE, THIEIAETH > T, 450 ﬁ@fﬁﬂ%ﬁﬁﬁ’d‘é
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BTE2£T JIMEzMOUI LDV EETHH™. BEBEZRDEH>E WD
BHCDWT 7 < 72 5129130,

10. manaba DJEH—— BEEEIZH 72> T, AWELIZRSBRVWE S IZTEEL TZ

LW, B ZE, B2, BT 2 2 EAREBFICTE 2720121, BRI O
BNBDOEEVPBETHEMN, TNTHRE, RBITHIIMNITLILIETE
. INE BT 5 EK T, manaba THREDERZ AT 5D T, KK
IR U TIE LB,

11. FEZENE OS]

11-1) F—7— RT3
e Fourier f{&—— = A B D MERRREIC & 2 RIRRIER i

127

128

29

30

31

ZHRER AR DG 2 ER LU 2.

INzR5e, LEABMMBLUL 5K 22> TH, BALIZHFBRTERW. LEAHLYAIERZ
280 (MATTZZEOR) XAERTH->TH, ZD1T71T2EFTRICEEZTLTRE
ICHENDBEENERTH 5.

IhzBfE, HEOYIFORKT, A TEBE/NT A b 23 LEEOBELZRM 5. ARHIC
RS9, BRI & IMAERRHTH - T, HHES ITHBIIOVWTDITI LI L EH D AR,

[ERRERIE - | R E LR TH, BFOREZDVTD I 2L VW HEV—EH NS IZT T
H5. TOMAFLATO®EY TEELS 5 h——(») SRIZBHEZEORESH 255, (i) K
PR D06, [KEH, KFETIE] CORBEE1(»E2) Th->T, KFEZHRD LI RKE
BBREFELRD, LD T, i LR nE L, ZT<FEORFELE VTV, S
%, WEMIL, BEU/NTFANEZRLT, HEOBFBIIRPERNVEEZEHTE2OTH S, B
WRBEEATH A O H, B ORI, HEKEICHHELTH, [MOB®RLREVWNLSTHS. »
F,BFFHLUOD D 0VIEEW I TWAEHI, EREFEIEG U o, RFHFIIHE L
WREEBSTIERSRW. IR LTWED, W\, 222N EFDZ e TH5.

BAHFETEDERBIID DAY =T 1« —IZKET 5. TOHHZRRS () BF L WS RH
DWE L, BROEHA TR E 223D 2, WHE L D L REENBRINCE B, (1) K
AR, FBCRZED 3 WM DR (2012 FEE £ T) 121X, NIEHEEE [ (Fourier f##fr, &, 2
Hifr)) B&O DA I (RS RN earnTniz, EHBCE) ITHE IR,
Fourier i &, i3 AREAS, & HI12 1.5 BALTHIN T Nz, 2R, BEMOHE T
WH 205, AP RS20 56 L \0Wo T, K#EZTEIENHD DI TIERWI & 2@
LTEEW (AR5, HRAZEDLoTH, HFEREDLSRVWDTH D). LU S, B
MBDHIBENT WS Z LI LT, BRI OREIZIT> 260 TH 5.

BZiELIDE, G UA, BHEDHOENZ2HESET I L2 HHFLTVS (ABELZTRSIX, KA

& D 5%, #£ T manaba % RNIE L), RNAFETFEDOHEE (MK LLEHED), ATRERR
DIAECEET £ DI U720, B0 D ETHTILHZVWTHAS S, RER % K <FHATIELL.

133 PR TIEDDRSRNEA SN, ZD 3 OWRENTH S (MEREHTIEAR). Fourier Hi#,

Fourier Z#:, Laplace Z#DIERF TR AD DY, MEMNZHRZRNTH 5 1E0 0 T2 <, v
ANDDBERYHRZIPT V.

134 RMEEIZ S o C, Fourier ¥ & (&, Taylor #&k# (BTF 1) & Y & BAEED A < BA MK

TH5.

4 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



e Fourier Z#i—— Fourier f&ZX D IEFHAREL A~ D IRk
e Laplace £ Fourier 21D BRI~ DAL

D2F0, A=) —MRHBZDT, Fourier IEMAMA] S ZH->T
B, AXELNInEEET L, Laplace Bt WS T— )L E T
EEDEITL. KMEICWS & T=ZMEKE S <528 Y
EDFEETH B,

11-2) T IILICke E, D ARERZMITISZ 2] PEHETH 5.

o HM SRR (1 25 A DD T —)VIZH B Laplace
B R RKOBHNIEE BHOARREEAENLI LIV R
HEIC (B, L, DPRVEHEET) BCFEP OHEILH
518,

o RIMDATER (ZAEBHE) BOMOML: Fourier £ 5\ id Laplace
Bz HWTHIEL 22N TE DT FREo#RIXZTOZD
D¥EMFETEH 5. & <IZ, Fourier BHIIMD AR DR EICE

135 Fourier (7 —Y T) % Laplace (7 77 A) &\ o7z, INEL Z 572 AT S b BB,

136 [#38] Laplace Z2HUZ DWW TIX, ZNHKBEHWTIEARL, 2hE “EFRFA"T5 2 291
WTh 5.

T [FE] BRI, TEBSARAO “OHE"REE] ORMNRIELES. e 21E, AT A
T 2K BINITKELEI NS, 7B, Fourier Z2#%, TEMT HREAD “B5E” )
DIFIEIZZSED.

138 LRI O LD HEM Y HRRRDIEIZIE S U 7@ 2 1L & 38 A %72 5.

139 WM AR & D REA» OERN LMD HRRTH > T, RTORLHIFEHS HFERDM
EUTEED LWV TEETIZARW. Z0E, BPOEEDOEETH 5%, T OIAIZE W TH]
ORGP R L 705, MO AR ZEZHMETHIERBELVWOT (BZE LREBOMET),
ERLOBEBEEVZD.

HO B HRERIT, BEIEHD 1 D TH D, L, WHEEHR TS 25 1F, M ZBANMH 5
WK 1 ROT AR 1 OREIZ U TE RN, WO ETH AL, TDO LD R T ERHE
O TREI NS LML LCREEZD). THEHAEHETREDbbIIZL 5T, K
CZERIDN i %KD T IZBETH B 0P 2T, RS SRR O FRIEAN OB HILES 5 .
[ATHE] 2 28 BIBUT I 200k (Rs) LB (EMD) QBRI L 72 5.

L S8 Wi HFEAZ FERE T 5 Z & (BEM: exact solution) ¥ TH > T, 2\ TWVD
B, AV a— R X DBUEMFICIES Z L 2750, COfEE VS 20N EHE SN
BZ, WANZEEMRIZERA L TV A IR e 5 5.

142 [F4/] Fourier Z#IZMIRZER] —c0 < 2 < 0o DZEMUZ, Laplace Z#IE EMIRZEM 0 <z < 00
HBHWIEIH 0 <t < co DD EHEHIZIEHEINS.

M3 N U Ch, ERITN L TH, ARMEEE TS 2 51, Z2E0 Mk (L 0#ER) WEENZ
fRiECTH 5.
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EELY, BET— 5 DENT EBEEIR < ™, Fourier £#1 %2 1V H
IRANDHRED SHET TE B Z & 1T T E RN,

12. FEHOIEE

12-1) WL SR L T H, B2 b > THf B L TidsEhTLES. Z
N7, RETEIRZ L IEZNIZE IR DIEHIZ NS T
HBM KREZBOERET, 5Nd & EERBETIHREILARNT,

12-2) UL7d-> T, Mz EH LR, ARERBEL THREERAT L
DHEREILH V) Z AR 819

12-3) BAENZTEE 2 DI, RO ILERCEEOAZEREL TV 50
T 51501,

12-4) ZOFZFE, ICHDNE»SIFE ICEETHS. R 61X AKX
DESLEFRICEHN DB X HPARDOK O SLHZDE DA, HTZDH
DG THLEZDEXFFEHINE DS TH B2

12-5) ARUITIE, TNERMBZ D0 EL L WS RE (HI) b 5. Z % Hfg
LTEPRIE, ZOARXBELVWORT SL1S5T, ARDEAEEH

f44 SRR T — X DFEHIRNTPE S ETRPEE. IR TEAVS NS E|MTH-T, & hb
\J, ## Fourier Z# (FFT: Fast Fourier Transform) 2327 5 5.

45 Z zxt U T, Laplace 2%, 0 HRRERADGHZ EHKE 325 NEE] 2wz 5.
146 \RDFE I, REZBPE -2 ThEH L ERTIEEDH 5.

Mz 0 2, BB ONIE, ENTHIVDOTHS. [{E2ZRLTHIVLSTHS. Ll
BHRS, EORDEZICBVWTH > MERNTIRRSBRWL, 2BEEORBEOE XTI, 1B
EJ:U%E(E%E’C%% ENEBETHS.

M8 Z D& REERSIE, AV Ea—XTHTELDT, ARDTT S EHRIZ2 .

9 (R3] FIE, TV a— XIS HITE RN (FARIZIE). 32 ¥ a— AL T 50
HIERTH > T, ZOENIZBWTAMIZREH DLW, BESIEANYIE, OV E1—9DA
HERIET, ABICLDOTERVWEEZELROTH S,

150 BEETHRL L, TIN5 2 —HIRFEATENRVWE, BFE TR BELRRIMEE 2 52
75 Z Uif“%?&b\

11 [l & B EvE 2 B AEESLZ2ICHIK & \W ot TREM OGN, BFORESENED X
ZATANTWS. FHFFHZ, WS S RWTEHMATEH, BNRTIUEERD WD, TFEORFME
BRZTNDEGIT, BEOHEMDRDH . Uk oT, B¥%E (FRIIC) EEE ULTHi5 7
GRS 2%, BEENIC IR RER, BRI W E, HATRITTITHWS

P2 EDHTHF 2 ARITRATEZITE VS Z8iEdHH 270,
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HERELTHEL>TLED LW REOHEIE X 519315,
12-6) 726 2%, EAMAREDIFET TV IRy 7RI L TUFR SRR, K
SLIERE & BRI U 7o RRER DS & 72 B 195,
) IAERMEHTH L. UL, AL THLEREL &, —BECHET 51,
12-8) HETRZAED, MENSBIF TS Z 21 TE RN,
) BB WT, Mk bhroiz] LI bbb HIKFEL NS,
) WEAERS JBIENEH 2 WA 2% & LT, 2D H & W 5 RLH
T NEABFE TR 272L512 - ] WS FWVEILUZENT, &iEL
TWE3FE (BLTAFE) MEEREBFETDI L VWOIHENDH L. 7
B, LT, D B WIIHE L Tl S 7w,
12-11) BAEDERT, AGEZE T
. ﬁiﬁ@ﬁﬁﬁi@&’@?ﬁfi@%ﬂﬁ%%ﬁ@“é*ﬁowl.
o EERZITIZHSRIER SRV, IFIFTLTOERIL, EEDOE RN
SHHIITSNEDT, ERIFERLLZLETREIRETHS.

153 [EmE] TWE, AR ADBEZZ00, fioTEVDR] OHBHIZENTIE, W 5avPa—&
ML TH, BT ITIZ T2, ABOBETHT 2 & B E AR,

154 72 & 21, #1233 Fourier I DIER IZFEEARBEIC LAMBERTE RV E WS HEA G A
H5.

155 NAR ORI Z A THRES LOHEINE /TP ITEN S5 5.

6 RHI, TRAZ, ZABEROEECERVR] 2B hs Lhkwl, HE AEZEo T
H, ZAEBOMBEOAETIEZWN. LB LAY S, P CREELR HENOHME] 2T 5
=dITIE, ~BTEREEL L, Ho L WA OWTYIT T, MR THE L iR e 05 (H
EEDOBBEEZEWTAS L LW, £72, BABOBGELS, #EHEAL— NFHEW. LA Lgs
5, FEOEE 2 FEA T, B D BEIIAE 220,

157 9 AEYRAIT A AUE, BRI SRS h B 725 5 . R E TR IR O E Th o 7
LD, KFEOBEEHMAITHNC 22 2 L3 <A, L Lasts, Mg, Exhos
BEEDHRO A DT 2 VWS F I, EIE VAN EREET S, B LB T 54518, AREICAZTE
B, BRGNS, BETER (LT 2) 25 ThH 5.

198 [EE] WHIZBWTE, BRAOBERPEBRFERD TR bhrolz) EWIGHEIFL V. L
LRhs, EECRIIN A HRBESECH ZHRORI S IE— BYTHoT, HRORASH
bﬁ)@ﬁ%ﬁ@bab\

P9 ZNEFHEEMFAL TE E 2. BEL RV S (BEIXEHITIERW), MESKRETH DK
[, MEPHELRNETHEILEHETH 5.

160 be‘b BB GRS 272ODFHHETIZRVIEBED? S, MEMIZIOADTELZ LiFLA
B?‘o%/u A E 2 B B BB TR %METZ)L/ EﬂE%IKEO)ELM‘F IRHETH LD TH
H%ili*’*‘é.

61 TIEHEY:] DT, 55 A, WEEKRS TG BN S.
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o ZROEEEM T L0 b, DEORE 2 K fig < 162,

13. HHEH VA — b (RiEE SER. IMREBRELGL):

EHRERNC RO THEMHE) » THE) o, NF A METEOM EE L X
EORBRIEDME 5\ E, #FFEEH PP LMD L DT, LE— IO
TR L TLWv. 2054, KR, &IIH1REIO ETRAT 5163, NARILH
HTH 214 $RHGHT - HikiE, dBET (FIEAT, KA, S T7HRY) &
T 50, &JIE=E (3F305) IZKET 55, 3F300 HEHEDOE/D KA b
BRI LTH LW, 72720, BRIEE IE—IEBERTH B D TS BMDH 5
FEDOAEHET D L LWiE s 5168,

162 74 F7IEEAIR DR, MR TIETES L, LARTNETE R0 &S liES X OFHE
reds. LdoT, 727 =y I EERZHREUS & 13RE .

163 TR H T IE G THRET 5.

164 K4, PHES, IREHRZEROZ . FESHEZELVY, 7-7aEESTH IV, Kz
HEL, fTHZEDIZE D ZENEE L.

105 ZDFEITIE, RINZA -V TREDEZ#EEDZ L. ZHEHRD LTRIET 5.

166 PRt H I R\, R I, &< ETERROBROAEZBIIZITS. Lizhio T, #RILL
THAARKIZRGE0 DN, LR LD A+25X 55605 5.

167 KA 5 OHLD #ATH 2 DT, HBIE—UIRIEED, —HEP RV E & 2 AR
ns.

108 FHEDLAR—ME, A —2WMoTRSRMTEILE2MITTOL. MBHTHLRAKTDH
5.
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§ 1 Fourier

“Fourier" f{ZUER & WS L # L WEIZ IZH B2 2 5. 2T, T“=ARKE
Bl EEHF VR S0, FIHAREE 2 = 1 BI O ERRALER TR B HEDY, Fourier
B AR 57, 22T, ZABEKOWEZMD L Z 51T 0D BT

§1.1 =ARMOERERI
=ZAHEROEOESDHE
SABBITODRBDES ITIE, BIRE HELMEDNH S, 722 XL,

§1.1.1 E1xfH|

/ sinrsin2rxdr =0 (1.1)
D& DT, BB IETLEEE (sine function) & 2745 | EXEZENT T, A 27 ¢
Bbhb [—m, ] T CTEREAT AL, EOILAS. Tk, RIXEAE (cosine function)
WZDOWTHFAKTH D L,

/ cos2x cosTedr =0 (1.2)

—T

7, BB RKBEED DES | B, o, oML n L7240 5:

/ sinzcosxdr =0 (1.3)

—T

D&, B fFLBEK g DBEOEMESVNER L RELE, R MIVOH

169 [EE 5] GHARLEREIXER L ANV OTRIENE LA £, Fourier (7—Y ) DL T
T 5121E Fourier Z#FE TH, BREZELARNILO=ZABKOUHEICTEREIND L VW THES
TRV, FFEEREIBZ TH - TH, R ISHITES L IXv 2w,

P70 TEBEBIE tan o IXBRANVS 2. BHIZBICDOR 725 5.

T [EE - AEX] BEOHIF [a,b] X a<z<b%, (a,b) LIFFEFTEAERVa<s<b 2R
3 5. RLDHRI DRI, KERTIEH IO SZHWS GEEMVMR S BIZITHWRTE &
V). SOBE, [l S, —r <z < BBV 2| <7 THB. LA, [a,b) 55
a<z<b iRy,

(i) FEMEAETITE, < &
MEHAPENO T, KERTIE < 2V 5.
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FEIZ B ATITIBIN £ L g FERLTWS WS 504 sine & sin 2z,
cos2x & cosTx, sinx & cosz (&, TNETNEREHTH 5.
AL B 2T, BOEN 1 &7 5170

FD—}HT,
(1.4)

™
cos’3rdr =,

™
/ sinzdr =7, /
—T

FHbB, sine & sine & TERLTWARW] 7,
B 1. SABBOIEARARX (1.5)-(1.8) ZFHWTIT™ (1.1)-(1.4) ZFFHHE .

2 ] N7 ML a ERZ PV BIZDOWT,a-b=0 < a lb THhbL, 22D Z MLD
BB, 200DRY MUK TEHR] $25Z83AMTHo7. TERZ] B
BMEVWIEVELIE, 2R S5-725DTHS. ELEKE LTI, Ak 59,

“RER A0
& > L IO BT 5.

173 [F % 1) MR & B\ K P MEAE C A 72 Bessel (/R w & )V) BIE® (Fourier-Bessel #k#K), Bk
JERECHE B2 Legendre (V¥ ¥ » R)L) BE%L (Fourier—Legendre #k#X) 7% & DRFFEEIEL (special
function) %, RENRELEBTH 5.

74 R 2] & 0 — NI FE O WA, JEERIKTED R S L & BB FEBME, — M 72 i s BfR A
CEBDONE, SNV LADEERY ’&.ﬂ/\f;};
> X B3 BEEL (orthogonal function) T
2] WS HEOEEMIE

ZOME % BERM (orthogonality) &\ 5. f & gl
)-(1.3) DENTNZELBEFRAZ WS, BRATIE, NER

175 [FH 8]
B5. (1.1)-(1.
ECIERG, BAAKCEE LW FEBROMEXTHHWRD > 72).

cos2x L EL . RILZHLLGAZRE, FHIlIEL Z 2%

176 [305) ABORITIE, cos(2z) % BT
NIFLZ 0L EAD. X7 PVOABEEED L, 2 DDF LR MLIZFATT

< ‘o

<

77 [,r
H-oT, ﬁﬁ&‘é‘é XRS5 THS.
(1.5)

Y]
A BIEDMIEE M (addition theorem of trigonometric function) & b
cos(a =+ B) = cosacos 8 F sinasin 3

1S ) =
sin(a &+ ) = sinacos § & cos asin 3,

1 [cos(a — B) — cos(a + B)]  (1.6)

TH 2P A
cosacos 3 = %[cos(a + B) + cos(a — B)], sinasing = 3
BWwTa=p&8L,

(1.7)

a—sinfa=1-2sina=2cos’a—1

179 (58] REBEEOIEEH (1.5)
Ccos 2cv = cos

INEERTNEE (ELTAL):
1+ cos 2« (1.8)

. 9 1 — cos2a 9
sin“ o = , cos“ o=
2 2

2

53 2fEaOAR).

10 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



B 2. O OEHED 1T U720 - T, ZMBAKROEKA %2 REB’:

dsinz dcoszx
= CoSZT
dx ’ dx

HHE 3. =R MK (1.5) % 30 &

= —sinzx (1.10)

§1.1.2 —fit— =ABRKOEXEARI

(1.1)-(1.4) ® & > ZEARNIEBHICEZONS. HHETHS. oI %, —
b2 HIETOVPHRRIBETHS. EEOBEBARE n & m 2L T2

B = oD A TR A N
Lo L (n=m)
—/ sin nz sinmx de = (1.11)
™ 0 (n#m)
1 [T 1 (n=m)
—/ cos nx cosmz dr = (1.12)
TJ 0 (n#m)
/ sin nx cosmx dx = 0 (1.13)
N - J

DALY 5. WD E A% L TRGEMZ2E1T2£€0T (BEXR), BLEHK
EENTZ E T ICRB ] e hh 518

180 [ELRfE) 100 AT REZRBEEX f(2) @ 1 BEERIEK (first-order derivative) & % \WMIHREL (differential
coefficient) LA F CTERZ I N5:
df flz + Az) — f(x)

dr Aligo Ax (1.9)

BLAWZ AT DAPEELRARIZBT 22, TN TH, ~EIIHEIDTHLIRETHS.

B2 [EE (§1.2 DR (1.21) T AR (EOEH) CREET, A0BEEZEDTHLLVOT
BawrelEl57255. LAL, sin(—nz) = —sinnz X cos(—nz) = cosnx DX 512, D
B o—nlk, BB n CEEMZ oNE720, BRABETTERYZDTHS.

183 [EE] (1.11)(1.12) OFEDELSOHOD 1/7 &, B2 A, (1.4) EOFRISHEEZ THLICE WL
THELVD, AHZENTE T, IEOH & < 1T Fourier fR¥x 5 2 5 X (1.32)(1.33) DEEfE
ZACEE RS

84 [FJ@: Kronecker (Z 0% v H—) DF I K] (1.11)(1.12) ¥, MRAD & S 12 HF %:

1 /7 1 [T
/ sinnzsinmxdx = dpm, — / cosnz cosmzr dz = Sy, (1.14)
—r T™J—xm

™
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BIRE 1. BRE n & m (XU T (1.11)(1.13) % FERHE K 185186,
[REHA] BARIZ (1.11) 237187,

(i) n#m ($ibb Rk 2EH) 054

1 [" 1
(LHS) = —/ sin na sin max dx :/ 2—[cos(n —m)x — cos(n +m)z| dx

TJ x g 2m
_ 1 sin(n —m)x  sin(n +m)z _1/0-0 0-0 _ 0= (RHS)

2m n—m n-—+m 2r \n—m n-+m
—————
n=m T .
(1.16)

HERFETIED P, WL O DOFEZ MIEIZHZE G 2188189190 S5 RED
n—m OFEZZD, BIIC n=m DFEEEZRITBSLVWER TH B

Z ZAZ, bpm 1 Kronecker D FIL X5 & i

B (n=m)

1
Onm = {O (n#m)

TEHINDG. ZOEIE, KFEBRICBOSTHRALBBETZHINGDOT, MloT & LW,
[ 7] Kronecker M 7 )L X ua%%:, Dirac D7)V & B (£ THER) LIRFA L TIE7R S 72200,

185 Z OEEINCIMIMEA S B . 72D, (1.11)—(1.13) Do/ 3 X EIBT 57:1F T, (1.1)(1.4)
DEDICEHICEZTTEI2RRXOLETEMBALEEWVWIIEEZRBONEINOTHS.

186 [ 1 E/NF R N HET S, 20, (L11) 2 (1L12) D EB 5h 1 ROFEH %37

187 (1.12)(1.13) 122\ T H, FkkC, ZABBMOARICE W CHHE . BEEE, TRKIC - |
THREETWEE b\T‘TLt N, A THS.

188 [ 5] b (LHS) 1& 434 (Left-Hand Side), (RHS) 14734 (Right-Hand Side) D % 112 41
GlTHY, I<fFbhb L, KERDOWKETELLHT 5.

189 [(1.16) 2 fTH D] (a) n # m AKE L 72D 7ZH 5, FEMNE —~HO DRI n—m £ 0 Tho
T, HBLUZW. b)n H m BEHREE?S, n#£ —m (< 0) DKLU, FEINNE ZIHDO SRS
Yoz Zeidhw. 262, “BR(AHE80)TRAK “BREBICHIRLEZDOTH
% (182). (c) n & m WHRBLDEZNPS, (n+m) & (n—m) FLBIZBHTHS. DZIT,
Tn+m) b w(n—m) b, 21 DR, T7bb, 2NT L2135 (N IXEE). (AN (n+m)
EREE A, (n— m) AN irsﬁb@“‘ n ¥ m DRNIELT, T U< 3L 745
AR DB, UL, ZHIEEIERRITITZEL v (2D X). DAL, K[ITT 2 BEIE R,

190 G5 ABRITIE, FEIX, (), [], { } DIERTHi-> T B, #FHEOFAIIERD. 72771, []
IZDOWTIE, Efiﬁj\@l:ﬁaﬁ’i’ﬁﬂﬂ‘@_é?ﬁ HX, Gauss i B L WHI&EE H B DT, (JI_E"?EE?_E)
nH, g@lﬂﬁﬁz I, HABWMESDORBIZELTWS

PL[EBE-Z2H (BELE )] DRI n—m DPBNBEEIAETERLT, 5%, n=m
DGEDIVBETH D I LIZK I EDHN, ZBURTIXILN S 59 (D72 < é:%é)ll I3ZD
—ATH5). KOVWTHSH, HFTiHHZ EHIX &V, ZZTHERETIREE, n=m OBEIC
I, %2%75“%‘%&3‘67&%1&:, EIHHWVWTH, ThLUERNICED S c‘:?’J\’Cém,\’ EEZT

(1.15)
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% Z T,
(i) n =m DOHE (Tiab bR CRE)M:

1 [" 11— 2
(LHS) = —/ sin? nxdx:/ ST ORI,

T 2

r  sin2nz|”™  w—(-m) 0-0
{2# dnm }_W 2m dnm (RHS)  (1.17)

—T —T

(GE)

ZARKOIEEBULEDEDTIEARWT EICT I ZENEETH L, X
T, BB N IZHUTRYLT 2, —ABEBOLTOEBHMEEZIEVK->-TEIZ S
(M2 K). D&, LT 205D 212, BELL TIEAR & 7094

sin N7t =0, cosNm=(-1)" (1.18)

§1.2 {BE# (even function) & FFA%# (odd function)
§1.2.1 =%
BEEE L 1, 2TD 2 123k LT,
9(=) = 9(x) (1.19)

7T TH - T, BEKD T T T y=g(x) 1T yBICEAL THFRTH 51,

AN B2/ VFIIIHB. LT, n=m DBE, OLEFTHRELT, n #m DHFE
IZBR> T, SEFAD—EAEZREIE LD, TOHT, BERICIBR-T, EADE > I k&
o, n=m DHFEEERTNILL L.

192 [(1.17) O] 4B (denominator) @ n 1&, HAAEK (natural number) 37235 EDOEEH (positive
integer) 72725, n #£ 0 ThH > T, FRHCHERZ I D BEIT L.

193 BRI @R OERMR L] KEOYI T, SROEHRD S —H L, Yuhrsiho b &7 (B
T U LRSS, REDQEAT, BRBFOREER EIZH DL NVAD (BBAA, FOHR
TR, KEREWIEDH D). AHDO#EET, ZABRKOEREENRI TCWIEBRALLE
FIEBNVATHS.

194 28 o TIRARL, ER r THEZLITHERE L.

195 [Gl5) RALDHRIZHOIRL, [2TD 2] % Vol &ELZEDH S, Zhid, &2To (&
HD: Arbitrary) D A IZBRAT, 2heiZIZ LS THS.

190 (5 7 % 4 < BRIT12) &R, REK7 5 (12 DR AR Y) QMBS FIORT I8, 7
V=AY RTEL, RRBRETH 5 (GRBRIGESHREART).
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Wl lE S, TR E I,
h(—z) = —h(z) (1.20)

ThH-o>T, 777 y=hz) &y BICEALTRHEHTH L.
ZOERIZUZDD &, RIXBEE cosz X 2 KB 22 13MEBIE T, kB
sinz X 1 IREE o1 1ZEHBETH 5 (D £)198199,
IESZBEEL (FTEAEY) & ARukBIE (MRREE) B L T, L F O AR Z LT 5:

sinnx = +sin(—n)x, cosnxr = —cos(—n)x (1.21)

§1.2.2 TEOEK
AHEZ T, BERMEFEROBICOWTRILT 2 ROBEEZHET 510,

BB x HBIE = 1HBIEK (1.22)
A BEAL x A BEAL = (BBIEK (1.23)
BRI x ArBIE = A BIEK (1.24)

MIRE 2. (1.22)(1.24) ZFEHHE L1101,

197 [FHFE] JERFR (asymmetric) & SOSHR (anti-symmetric) & 572 5. FERFRE 1L, HFROXT#HFET
HoT, BLHAMTHRATE RN, —F, “ROIIZE, ARBBDESRE (1.20) °, [7H DT H
a12 = —a91 BT ETENEIEIND (1&@%&?"{%‘@: [ SR @i%&(ﬂi@b\)

M EE] WEOLSIL, TEE,PSHEETIOTERL, BEANAISI7EHBVWTERL,
(1.19)(1.20) OFICHFILT 2 HERV D> TH LWEAS S, [EHERAID])| ZDOXIBERS
TN TEHRDRAIEL] L\WA L. MADEZOHELTIEAL, HETERT D L, BFEICH
2 AREEZE MR 570,

199 (BRI & G Ab] B0 &%, ARk, AR F 0 72 WSR2 B O BRI Bk s b 72 b, BkAL
DOPHTEEY THAETZ2HDE VWS> TEIWES S, TOEKT, IREDHHEZ, FERETIERW
b LRV, ULALRDS, BEOFKEDEE T, BAH» S AL TSRS 2 BEmkE
LERPERPSIZITEVRW, fEFDO L 25, BEEFIEHFIEEVWTNEERITEV AR, MH
DRI MLVEEHLUTIELL.,

1100 [EE - fI7R] R EBIE (power function) 2" & 25 &, 22 ¥ ot (FEEDMEL) (3B D E %
Zhiz U, ot X 23 (FREAEE) BB OER W23, B n ITHIEDO B &, MBI A
BB OB OBGRE IR TE 5. DF 0, MBI MO, 22 x 2t = 22T =26, F
RHhBLMEEE L 250, TOREIT MERLEEOR BTV IZMEE 05 BRITHIEL
TW5. [FARRIZ, F 8L O MNIMEE (FRI% & TR O IXMEE) TH L U (2! x 23 = 2?),
(B EOFIZAECH 5 (22 x 2 — 2%). BLEIE, 3% LTI iAW ASIBIC IR BRI TS
5.

101 (88 1 @/hT R b CHTE] 7272 L, (1.22)(1.24) DWW 1 ROFEH 2T
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GEW] (1.22) % 3E00S 5. (BRI EE (1.19) D& 5d - A TH 5. (8
BIEK £, S ABIEC £, AE A B e BIKOES (1.19) £ 0,

fil=z) = fi(z),  fa(—2) = fo(z) (1.25)
TH5. T, M fs=fifr B8BxDLE,

f(@) = filz)folz) = fi(—2)fo(—2)

N , N f3(
TBBEB D E faDESH

—1) (1.26)

2 OHODOESTIFEAKOESR (1.19) Z HWT, REOES T f; DEHZZHV
7z. U723 C, f3 IMBBIOES (1.19) 2 5. [FEIHK] 102

B 4. ROBEBIL, MWD, FEB», E55TERVR. ITNEN, V5T %
BNTHIE & o, |2], 22, e, el e a (a 1ZER)

BEE 5. BRI g(x) & AR h(x) ORI IZEIT BRA & 5 (L 1RIEDER)103,

/_LL g(z)dz = 2 /OL g(z)dz (1.27)
’ h(z)de = 0 (1.28)
/—L

B 6. ML ARIOBOME (1.24), B XU, AEBOF I T 2 1HE (1.28)
2o T, ZARKOARITES Z 272 <, (1.13) DRRAL % 2GR L 1104,
[GER] i CTH 5

: _ o K B
/_7r sinnx cosmz, de = /_W(mﬁgéﬁ) dz =0 (1.29)
AR (ERERL

HEfE 7. 223 TICENZL2TOERBMIBWT, BaodE%z, [~ 7] 225 [0, 27]
ICEEMATEH, L AKROHEIROSNS. TNEHEDD K105,

102(1.23)(1.24) LFABKIZFEHTE 2. #0RTH, B2 LT TREKIZ - | IR & AT

103 [HE%H] Z o AXOMER, (1.27) OEAEETROLA, LU, (1.28) KLOEAIZH 5. §f
ANEUSBD 5.

04 geap ko [GEH) &, ZABRBOBAI IR 2T ORETH 5.
105 KGR O LABD S TH AT 5. Fourier B DFHE T, [0,27] Timz D254,
[, 7] 2L DO H 5. ZABEBORENIZ 2r TH RN RIC, BRICHE O SN,
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§ 1.3 [EHIR% (periodic function)

sine D277 7 2RI, B 2 THBZ L 0h b0, 2D L E 2x(21) =
4, 3x (27) =6m, --- BREILLKJAIH L RE I L WEETHS. ZD X512, =MEH
BORML, AEOEHARE n=1,2,--- ZHWVT, —fIZ 2nr N5,

BTOEBER ¢ U TERBINBER f(z) Y, FOE L 12 LT,

flx)=f(z+L)=f(x+2L)=---= f(x+nlL) (1.30)

i3 &, f(o) AR L OREEHE WSTC £ 5254, F 2L % 3L O
JIBER e vwo TH L. FEEROBRITERED 557, TDOHTEHRND
FAMTH %5 L %2HAFEY (fundamental period) £\ 5.
728 Z1E, sine X cosz OEAREMIX 2r TH BN, sing £ cosz H, I1H
(phase) B 7/2 I2IF TN TWBRERIFIEN® B CEFY) E2<ALTH M.
EHER f(x) =1 %, (1.30) 27z 9 23 212, AR TH 5110,

EfE 8. IROBIBOEARFI % Ked KT

(a) sin27x, (b) cosnz (nlFEMRE), (c) sinxzcos2z, (d) cosg + cosg

§ 1.4 Fourier fR#1

REZEHHETH LT, AHFIXEE LIZL T, #an o\ 5 12
W DEZFLi: TRPEE=ABRKOEREHLETRE] §56221H5. M

Fourier

1106 (5245 FEHARIE (AMER) bNOhOBEICHY SNTWS. [atosh, KROZL, i,
HES A VR YIRS L &0, BT L 72 5 O Tl RIPIEIA &, HOS I AR,

H07 722306 Z %, ERBIRR (1.11)~(1.13) T, KM [—7, 7] T2b b EAM 2r TR Lz, 51T,
PEDOEHDTH, A 2r ORHIBEEZH S DT, [—n, 7] IZBT S EMANIT KB I NS,

M08 £ 524, 3n/2 DFTNHREL VWS L HTE 5.

1109 Z 1A%, Fourier M DB IZ B W T HERKZE 2T 5.

110 £(7) = 1 DEMIITEDOERTH 3.

1L (%(a) 1, (b) 27/n, (c) 2, (d) 127, 728, (c) & (d) WEFHEERE R k.
T2 3 2 T, M2 IR A7z, SRR AL urE L,
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TIZEGERBS 5. JJ 2 O IR f(2) BEA N L &, EMA

= l/7r f(z)dx (1.31)
/ f(z)cosnxdxr (n=1,2,---) (1.32)
bn - f( )sinnzdr (n=1,2,--+) (1.33)

MEEHLTAH. 221, a, & b, & Fourier fRE & LI, HARE n 12T 58
FTdH B,
EFo7a, &b, BHNCEHAETE SIS,

70 z:l ay, cos nx + b, sinnw) (1.34)

DZ % f(xr) D Fourier AFEL & S 116,
Fourier AU BERHREX (infinite series) TdH B D TH IR T 5 L IKIR & 7%
UL Ldis, RFEDIIZWAE, TRIZENDIFE A LD f(z) ITBWT
j:, f(x) 1%, D Fourier fBUZIR T 5 Z &b roTWD. ERRIZ, KEHTD
Fourier fEUCINR T 2B L T ERD . £ 2 T, LIRS TIXICRHIZKA 2z E O 5
Z &<, RHIZH, f(x) &% D Fourier f# %

= 50 g ay, cos nx + by, sinnx) (1.35)

YES = THAL, Mg, BELESTRATEVWIS, $hbs /500 f(z) &

T3 [— % 0 [ #] Fourier $EX DB, FAH 2 OBIBUCHIR S 1T, — ML EH L iz L TH
HHATE %, ZOHRIEZASGTH 0 FEBRIZ Fourier Z#DE (§4) THFEITT S, LA LW 5,
FHRNE U JEHMEIC R 20T, Yl i JAMA 2r TS 5.

4 B8R n OFICKRENICESED] (1.21) 2R VEEIE, sin(-2)z = —sin2z DX 512, D
BYE —n ICHT=ABKLBICBAR n 2N bf%‘f"] BCTHBHILIZRDKL.

P15 (g2 2 3] A TH 5. Hib (§ 1.4.2) D & 512, Fourier $EK (1.35) 2 #iH21Z L T, Fourier
R 52 51/ (1.31)-(1.33) BFoNnd. #IZ, BRI Fourier ##Z KD 7\ & E T
9, REE (1.31)(1.33) OFDEHED» 6RO, ThE (1.35) ITRALT, B EES.

116 [FHEE] Fourier AREUREH, & % \ NI HLIZ Fourier BRI E £ 5. it, =B O —IRKEE (B
fﬁnm)&éﬁ&b‘5ir‘:%jﬁu_ 5. [58] KAERTIE, 0 IZHHPZ L ZIZIX, Fourier %
B& LT, BT, £REK, %&?ﬁh‘:b‘jp}:%gf)é.

M7 [EE] (1.34) ORI LRAERATH S Z & 25N TIERSARL.
TSRS 200, BB A A, BBITKET 2. —Bamx BEHT 2FWICB VT, F5 = TlER<,
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% @ Fourier FRE (£734) [T T 5 & AzzgTH9,
ST, BT, BN (1.31)—(1.35) IXER AT E N R0 AS, IR 25D I,
ZTOAREX, BZLICHMTHD Z LIZKDL A 510,

§ 1.4.1 Fourier B DEZ A

T <z <7 TCEHIND LI y =2 212, ERFOIMI (2 < —7 B &
Yo <n OXE)IZH, A 27 $OHEL THWTA L SN2 $5&, Al o
DB AES N B2, Tk f(o) LT

WU <A 2r O=ABEKEHWT, f(r) ZIEHMRBITERWEZA S 72k
ZIAX, y = sing OWFIE, f(r) DFESAHED CELRPEHPZEZ LR PUTNS.
WolEX D T,y =sinl100z D XD RBVIKILIE, f(z) Do =41 E\W0olz “Ro%K”
BRE2RHTHICHELTWESITHS. ZOEBIZEDE, LFORENELI.

[\,\6/\,@ (27T0) ZARNEZFEZIE, BHAKEZRFETE 2D TRBWVA? ]

EBIZ, R TOZARKEHFS L THL ST

¢, CoST, cos2x, coS3x, -+ - , sinx, sin2z, sindz, ------ (1.36)

FEREE ~, &, REEHAVWDZ EEH50.

19 [J3:7] 20 & 5 237803, SORSFE OB S IHFE LW 2 IV ARV L, FEOHICHZIFA
NBTZVEENBES S, 55 AKX EETH % H%, Fourier S % F UMD 7= 1% #h3,
B0 7 SR D R 7 DU ME D BT b R AR OVAD 2 &13, & TS b, Tk
YWD, BT AN EERERNSHRET LI ENEEI LWL, PRI T 5 —
Weihs, BIZE L HTRAS (§3.1).

120 I RCREET B0 5 23O, [MHEA BBTENRNI LILT<. 2528, AR (1.31)-
(1.35) 2 BT BA THERIE RV U, BT H DA SR\,

P21 R A ORERO B D 720721 7 51, KHHEIZW- T, EFE —n <z <7 2LTH
F\WV. ZDBEEIREDN, EATHAL ThbLLE?, < & < OERISBBICK 2 HEMIZE
(AN

M2 IR ET 5. Zhik, O Z E D (sawtooth wave) & KIEN B Z 203 5.

123 Z OEEZE AR 2\ D . e Z OBIEVPBERDONIE, § 1.5 THIET 5.

24 Z g EIFABEBTH H 5 (FEBRDOERZ M3 iR X).

N2 N 2T W TEERDS  sinl.lx DX DIT, 2 DEEAVNITH % =ML E D h -
7. ZOMEZRIZHS N E LS.
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72120, B e b EAMEICE S N2 2 n 513 e TR 2r OJEAYIEKRTH
%5128 ERAREE f(x) OB 27 CHBET S, T I T, 2 TO=MEKORKR
MiEE2E£ 251 Thbb,

f(x) =c+ajcosz+azcos2x + -+ bysine + bysin2z + - - - (1.37)

&< e, an, by (n=1,2,--- ) ZL2TEH]. B TZ2MHED &,

flz)=c+ Z(an cos nx + by, sin nx) (1.38)
n=1
EHRFID LR 0o ZIHRTE T, R TH D Z L B39 D 2T £H 51130,
(1.37)(1.38) D434 Z % A’ Fourier §#TH Y , a,, & b, 7’ Fourier fRETH 5.
a, & b, &, TNFN, cosnz & sinnx IZHEHD > TWED T, RGN & E5XEE
DERD (n Ba3) B f(z) DHIC c‘:“@ﬁﬁ‘é‘iﬂfb\%b‘%i@bf < pist
Fourier 12 & 5 Z OEIH R FEMIL, T ZTHIR UL f(z) ITHEST, LWHR
2 EIHARSEL f(x) %%:%&ﬁ?ﬁ@ﬁﬁﬁ%&?ﬁt LTRIRAEEE T 25D TH 5132,

BIRE 3. f(z) »* (T7205 (1.38) DAMN), A 2r OAREKTH S Z & 2R
B3 58] FIEA (1.30) 2232 & 2RT.

1126 %*o%/u FREIZIE, BB e & ZABITIRAR B DY, cos0 =1 D & 512, EBIL=AEEKD
IBEENDEAA-VTED. 2B, 1 LWIKEDORTIZZ ’/‘OE)M\E v (1 2@
m FVDREBMFEHREITE D). Lﬂ%i ER ¢ B EBEBE X RXZ L%,

M27 [EHEBOBE] f(z) = c &, FHIBEBOER (1.30) T4bb f(z) = f(x+ L) 2hiz3. ®
ZI\Z, BHREsTHB L, TOREE LT 2r ZBATEL L.

H128 72 0 21F, sin 2z DIEARFENE 7 TH LD, ZOHRBLE T hbD 2r LA 5.

129 [BE) Z Z TOMEAEE (1 XSS linear combination) & i%, Eia& b+ (superposition) &
i, sos0D= %Fﬁ?ﬂlkm?ﬂ?éﬁl’&HHTEL,Aibt‘tt,@% ks 5. —fkic, B f
LB g DIRTAEAIL af +bg EBHD (0 & b BES).

1130 [EE] )i, W& 72 0 RIS 2 W/ RB (1.38) ZAREE LT L £ 5 &, Fourier SO AE
PRI BB/NERD S, HNZE TR, BETS (1.37) DES ICLTEETTANE
BHNED.

TBL [EEH] ay =5 B 5IE, Seos2z DX DI f(z) DHF TS cos2z MREDBEEIFNEL T,
bso = 300 72 5 1%, 300sin 50z D & 512 f(x) {ZBWVWT sin50z &\ A S IC K E R El L
DD ZENRHARND (B5 2 A, BEZOIIET TR THNKZ R (E15) TH3).

T182 [ =ML Wb b & RIREN &\ o WSS 1 B B WENRAR S b LW, E
I, ﬁ‘*{xﬁ@%?ﬁ#a&&&% Fourier 3 DZ Z HFIZ U203 T D Z 2D A[GETH 5.

133 Z OfEREIIRS 5 &, Al L OJAMBEBOERS LR, MU A L OEMBEKE WA 5.
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§ 1.4.2 Fourier R¥DEH

2 DD 5 FMABEDY, O & 720 Fourier 3 TR I 7270 5 1F, WfkE D%
2, TEAND TN ZE D =MEBD K DEE % KT Fourier {2# a, & b, D
BWEITICENING. ZOEKRT, a, £ b, 2RDDBZLIIHREETH 5134,

JRA 2 DREMABIEC f(x) 2,

flz)=c+ Z(an cos nx + by, sinnx) (1.38)
n=1
ERBINZETANE, 22T, MTFD 22 IET 54, Bl TIERIZ U<
THMEIZZRD (WX, Fourier f7#8 a, & b, Z3KD B Z & ITiESIT 5)M136,
(i) f(z) H [—7, 7] THIAFEDTH D Z LT3 (i) MEAFEL (1.38) A [—m, 7] I
BWTIHBIR D ATRETH D T L1198,

FEL (1.38) ILEEND LD (MRED) HEMO T, BEL KU EE R ES
53, LB THHERSIXEEZ VR LEVL] YED. EiX, FARERDOE
REAFRRK (1.11)-(1.13) EIhEH AT NBENRERRDOTHS. Thbb,
HEIZABMHE L E, ThEERZ=ZARKERIT TR TIIE, €OIC
“TEBHEEFIAETS.

134 (@] k< [Fourier M I EE | LTI NG, MBHAEEROTIERL T, Fourier“ff
B PEELRDTHS. HE, ZDHRIZHES Fourier Z#1% | Fourier “fRED” I RKAR L2 A1 E
JFons.

1135 (1.35) TIXWIE (BE) 1 ag/2 LEDPNTWER, ZOIEERDN ¢ THEI L EZHSHIZT 5.

1136 [158t] Fourier S DM IZHIN 5 X £ X F 20 KE—— TR & TERIMY, DO (—FRRIDUK,
FRUDCR, SR, Atk M a s Y, S5 FTHEREETH-T, 2ThH
DFLMEEFEIIRIELURBR S RER T2 Z e BNHBTHL. LrLERS, ZTHIEEZ LIV
WU, EiE, BERNREEOMPR SN T2 OMEEL THELIZRV. 25 2H, £72 f(z) D
BRI (BBIE L WD) $H6 5 TVWARVEKRAIZEWTEADTHZ LIFRERTERL,
WMFETHDHEBDORILEZHLS ZWBEEING. 062 %, [HRMATIH] KLz Tk
WEIRARZ (RUT, 2D &5 2l %z KO R TRWI ZIFEKR LW, 240
WL % 10 UIZ T 238 Lk, BUEINEE2 BT 20T R2VWZ el L TH <.

1137 (380 (M ATREA)] K f(2) BF [, x] THURTTRA T 5 & 1, BADEIRE, THbb
/ﬂ 1£(2)] d < o0 (1.39)

WS, ZDLE, ROAFEXDWLL T, FRE a, ZFBETITHES D (b, BIFRK):

|ran| = ‘/ f(z) cosnz dx

< /_Tr |f(z)|dx < o0 (1.40)

138 [Fgh (HUIRESY)] RS L MFIDNEF 5D I RETH D Z L &2V .
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(1.38) 53456 2 THOFEIMAZE 1 THDOREBEE cosne 2 BT, Wi Zh & &
% RIBIH cos ma ZH T, [—m, 7] TR LLS 23095, 22
W2, m IERBTHSH M. F3E, AR ERT 5142

™
/ CcOS T
—T

T oo T T
= c / cosmz dz + E an / cos nx cos mz dx +b,, / sin nx cosmx dx

c+ Z(an cos nx + by, sin nm)] dz

n=1

ERRy L n=l N - . N -— .
1 ARG AT (ML) Yo (R
0 T
= Z Qn / cosnx cosmz dx
n=1 - ,
DL ELDITERD
= Ty, (1.41)

2IFEHIZBWTHS, B 1IHIE cosme 2T DM 2r THAOT2DE1 614
514 BEIIFIFIEK E RUEDBEDEREAFRN (1.13) LW EQICR 2T, —FT,
B THISHMIZAZ DD T, MG EZHAVWTIZ, BEANIZEE L TABR Z L
T2, 31TH»S ATHIZE S REFROFMIIL FD L B D Th 5 1146;

™ s s
al/ cosxcosmxdx—i—ag/ cos2xcosmxdr 4+ --- —|—am/ cosmx cosmxdx + - - -

—T —T —T
J/ N

/n:3747... 7m_1 J
vV vV v
n=1 n=2 n=m
™
= am/ cos’ mz dx = a,,T (1.42)
—T

F139 [ H] VAR Z 5 N5 TH S,
FL40 (58 ] DS 21 725 TH B,
T4l gy 2 HARBUZIRE U 7238, ERBRA (1.11)-(1.13) 207206 TH B (BIZED ).

T2 [FEMTE L) MFIGE S S B RS O 3 VRS, WNC SRR WA S E 508, HiF2<HL<
. MRS n IS L, BRRESE ¢ ILCEHET 2 ZLAWHEETHS.

43 THBFE D DIARETH B L IRE LTz, b D & 512, ZOZYMOMGEIZBEL & T 5.
HU Sz k5T, £ 5 72H0WT, DD K.

145 [ELE%] 26 1 THD ¢, 26 2 THD ay,, F3EHD b, 1F, 2T 2 BOIWCHEGLAEVWERTH 205, B
ARLF DM U Tz,
[BE] 7L, a, & b, & n OBRHICES T 20T, BABSOMCHELTIEARSAW,

46 (B COEIE QEFEDICEZD] TENBETHD. BERSIE, n & m BEFELVILE
WEZEZDLE, BADHBLTHEE a, DRZF n DEFHLTELELTLEINSTHS.
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n=m OFE (A LEROE) ICRYEMEDY » £2Y, ThMRERL %5
SRR T 51T N TAI DAL T LT,
WolED T, (1.38) DALIT cosma R HNI T [, 7] TR TS L&

/ f(x) cosma dx (1.43)
L7325, £5% <, Fourier i a, 5 A 5IRXXN% 55 (m & n ICHBEMN AT
1 ™
an:—/ f(z)cosnxdxr (n=1,2,---) (1.32)
™) . N——_———
H AR

[FkRIZ, (1.38) DWHIIZ sinma Z#HF THO 25 b, DRANZENTAL:
bn:%/ f(z)sinnzdx (n=1,2,---) (1.33)

FRLO U TR S, ERUH (ERE) ¢ %k 21D >T 05,
i& (138) @r-ﬁ%” e Cijﬁl,ﬁxﬁ 2 @Eﬁ E‘ai&bﬁginf \J\é@—c“, i,%m‘:’ J%_l-:ﬂ\:ﬁ [—71" 7'(']
TEATNEZABBOLTHIBATINDG. ZNEHETT 5:

/ f(x)dx:/ Cd:l?—i-z an/ cosnxd:c—i—bn/ sinnx dx
—7 - n=1 | —m -7 |

SRR LTED (= fHRI0 1 AIRS)

:/ cdx = 2mc (1.44)

—T

HAT = m PADEE IO 22, FEDRZ VWO T, MMESIEAT-OTH 5.

1148 3R] Z T, Fourier XD n % ARBUCIRE T 28 H, T7405, sinl.1e O & 5 A/NK
DR EEDLRVEEVR DY o775 5. BEXBRANMEZBVWNSTHS. ULIrLENS, /N
BraHd L5 BRIRBAIRETH > T, £ Fourier Z#TH 5 (§4). n 1, Fourier FkE T
TEERRHT ROTROY) D% & %53, Fourier £ CTITERMN T RbbREN L 5.

49 [EE - ERB]) BRI m &2 n ILBEPA I LITEREEZE L 555 LN\, Fourier {741
(1.32) &1, #5 (sequence) TH>T, ZOMLDIEDESZHART BESIFAMTEEL. £
NPZ, FTEZDFLED n IZBZZITDILTHD (B ERATEDLLRILT E05 L),
DWTRA 5, Fourier #k#X (1.38) OHIDHIFHZED S5 H n H, m ¥ L REMTH L.

TS50 Z EEE B TH 5. MEUZE TN D cosna ¥ sinne & TERZEH sinma E#ENFTRET
RIEEHELED 2] OTHS.
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L72h3- T,

1 /7
c= %/ﬂ f(z)dx (1.45)

M ET, ¥ ¢, an, b, DETHESNTZA, HARE n(>1) IZHLTERI N
7za, (X (1.32)IZBVWT, HATn=0BVWTAHAD. §5& cos0=1&Db

ag = l/ f(z)dz =2¢ (1.46)
™ —Tr
ThdIeDond. BFERDVPBVWADPERICTEDT, a, 12 2EDT,
_a

LEHZLTLEE ML

B2, Fourier 2% a,, & b, 721F % FH\\ 7z Fourier #k& f(x) DRB (1.35),
B & U, Fourier {2 a,, & b, % f(x) 5RDBAM2% F L HTH M9
———— B 2r ORI D Fourier ¥R & Fourier i ———

flz) = % + i(an cos nx + by, sin nx) (1.35)
n=1
ap = %/_: f(z)dz (1.31)
an—%/_:f(:v)cosnxdx (n=1,2,--+) (1.32)
bn:%/_:f(x)sinnxdx (n=1,2,--+) (1.33)
N J

(1.31)(1.32) 25 &, THEom< (1.32)1IZn =05 EDOZIENDRDIT, 72
ERETE2DON] LESEAS. b A, (1.32) OEHAHHIZn =0 25D 5 #
FRIZERD 2 Z it UL LS, BRI f(z) IRLT, n > 0 KT 3

151 o, DEHEIIRL T, n =0 OBHES a, L&D B I L IIAOMES . Lh L, Bk
TEITD LTI, ap BAREZSBZ & L5 (k).

1152 [H3E JEE®)) 2% [Buler DAR] & EIEWE H 25, KGR TIREFICLRTZ D20,
ZOEWE UK, MYz Bz, ik oo TEEZ [Euler DAX (2.4)] & DERZB;<
72D TH5.

1153 [EE] Fourier MEDEIBMITH 5 Z & &, Fourier AL I TH D Z 2 AL TH L. 72
B, (1.31)(1.32) FEBBLBDEDL L, REDEIE (ag, a1, az, -+ ) FERTDH 5.

o4 gz n > 12T 5 a, DAR(1.32) 12 n =0 2ZRATBE, cos0 =1 WxIT, (1.32) 1
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Fourier %% o, Z2XBFRICTHTEL TH B &, DRI n BN, n=0 T a, EFHK
IKEZDTHD (DK LHLABRTHS BTOMETIE). 22T, n=0DH4H
FRA LT, FOn=0 2B\ (1.31)IC LR TEHET S Z & &k 511551156,

DEDIE, n=0DHFE%E (1.31) b, n>1 DIFE% (1.32) b &, B
BEDIFTLTEET 2 Z P ERIETH 208, EBRICHHEZTbRIEb 7" 21ETH
N, IRETG 1.5 DRERRE DS, ZOFHEE BAMIZHED O L 51157

MIRE 4. A 2r OB f(x) 2%, Fourier ## (1.35) IZEBITE 52 &, 20D
Fourier {2 % 5-2 5 R (1.31)—(1.33) Z & H+E &.

§1.5 EtEH

f(z) 1TW L O DOREKWZEEBIE %2 5 2T, £ D Fourier ##Z KD &£ 5.
Fourier f# % 3k % & 1%, Fourier f2% ag, a,, b, ZKD2 Z 7D T, AX(1.31)-
(1.33) IZ L7225 THPEIEZ T AT I WEITITR R 50, ik, £DEIRIIES
XV R RN N DD DY % il Z 72035 B %2 RD 5.

n=0DFEDED qp EEET .

95 [5G TR < Z e AVEE] (1.31) OALOREMITIE, E2I2E n 2EERVDBD 2T, BEORER
Zh n BENDIETHRV. DF 0, IO SRE n OUEIFEERINTE S,

1156 g0 1, ay, (n>1) LMEAMRR, B2 FLARLTELV. LAL, a, EBEDITE I N
AJREZR DT, B EZRIZEBZ 285 c KD ELPORTWVWIELT ap 2F-7=771F B ->TIW.

T57 [ 2 H) A EOGREEAZ I AND 20 LR WD T, BIOHHEZZITTE IS n=20
DLEH AN (1.32) IZEHEND LRKEL, BT a, ZROAER, n=0 DHEEZINIEZD
BEWIZEONZE T D, ZOLEFIUDT, a0 2525 (1.31) > THETIX IV, &
2, n =0 IZ/]TE2REEDR kD o720, TNE n> 012895 a, & LTEW.

1158 g0 DFHIZH U THER2ZIDRIER S A oL 50, TNIZHETIEEEANSLSENS. 1
LT, ARIZRAT 22T ORFBRMEETIIR NI LIZHRDL7EA .
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§1.5.1 HER
B 5. (SRR 1)1 I [, m) TR E BT

0 (—7<z<0)
(1.48)
1 (0<z<m)

Z A 2n ORIIBEE L 705 & 51T, o M RKRITHEIR L THREON DB E f(z) &
B S TOII62 - £ () DRI % §f S 1163 Z D Fourier f&% Ko k.

1159 [f§i]] T (square wave), G/ VA, Bz e Xidnsd. AR, TYXVERE LT
BH IS HOLNTVWEEETHD, 7L EREREF L Vo 2B HHOFZED R >TWVWS.
[ &k, B “HBRE “HBICHRL, BAOKEZEKT 5.

M0 FFIh %, (<2 <0)® (0<z<7m) DL, 2=0% =147 TEHINRVELDIZ
EOLEMEHLDTREILTH22E L. EEZTNAKEZkD S ETIE, $55A4, 2D &
IBEBBDERIZERZIORETHS. ULrLEahs, FEABEBUZHEER U T Fourier $EUZ
BRELTUEZIE, FiE, ZOBMRERIMEE Lo WI TR (k). Lzh->T,
Fourier f#fr OEEFHIZBE W TIE, < & < OEEISEBICA 2 BEMIZEL.

1161 [EIHARIIEER (§ 1.4.1)] T OEAEZE, B 2r TOREBMHER &\ 5 . 728 A R HRER A3 2 2 72
D% AT THHT % EITBHER, BEEERK, 0< <L DEOIBRRE L OFRD
KELFTERING (5ALND) Z2WR5DITH-> T, HEDHEK —0co <2 < 0o TEH
SINBIEHENLEBEZES Z3MTH5. LrL, ARROREREITTERZRINAEHTH -
TH, ThHEPERE LD LIS, ZOMAEAN (x BIREKIC) ILRT D2 ENTES. Zhz
f(z) &BXL.

1162 1161 DIEOFEREZEED, DL DR TV EIRWZARWES S . KERTIX, TRIEKNILE] &
WOMEEIZIZHES S, [ TEHBINA - WS BBE AN 2r OFMIEBE 25 X512
I RARIZHRRL - ] WS K CWREIZ MR T 5. Ei%, FRIERIX 1@ IZES
BWZEEHEDOT, TOHEID I SIZEIFE, 2 E BB R,

1163 FEHIHLIRIZ K > TIES NS f(2) BIRRTHEZ NS Z L %2 fEND & (BAKRBTIZDbND D
5, MERAMPEML T W LIZK DL, AERTI, MRFFEL, KFIZDT5):

_Jo e , [=5m, —4m), [=3m, —2m), [-m,0), [r,27), [3m,dm), -
J@ = {1 ------ [dm,—3m), [~2m, ), (0,7), [2m,3m), [d4m,5m), oo (149)
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(f#) £9°, BRI n > 112009 2 Fourier (¥ a,, %, (1.32) (2> TEIEA G B 11641165,

s 0 ™
ﬂan:/ f(x)cosnxdx:/ 0><cosna:dm~|—/ 1 X cosnxdx
- 0

—Tr

— =0 (1.50)

n

. T .
[sm nx} sinnmt — 0

noJo

§ 142 KRETHARZEED, RIFVHRIC n PRI T X, (1.32) 1T n=0
DBED ap ZEZDTIERST, TbZHilH n 2HHRLUZAR (1.31) 12 Ldt>
T, I8 ap % BNIKDIULAR S AR WT60 - Z % 52479 5 11671168,

Tay = Wf(x)dx:/oﬂdx: [2)f = (1.51)
W% © TH->T, W ay & a, %> 519
aw=1 a,=0(Mn=12--) (1.52)
DEIIZ, n>1 1T ULT, b, I, (1.33) &,

b, = / f(z)sinnxdex = / sinnx dz
—m 0
B [Cosnx}7r —(cosnr —1)  1—(=1)"

(1.53)

n 0 n n

1164 (2] B SRIO 1/7r IHBETH BT, FHEIAZBLOT, TOMLI © % H)
iV (72720, REIC T TRUBENTEARSRVY). ZOEKT, lra,] % Fourier {3
ERBITEZFLHDZAD.

1165 [ELRE] ARSI S, VAR B n 1T LT, sinnm = 0 BRET 5.

1166 [ HRHC n AIRND WO FHEX, BOMETHLHUTH S (ZOHEMH»D X). 2D &
ST, o) WCERN BB 2 4 TiEd I, RN AERE2T> TV ABIZIE, —H S <47
CE2ICB-TH, EBIZAKRNARFERIToTASD L, B, FEVPETIOTHSE. ZD &
SERT, /NIEL WIS 2 H A THREILICHRIBL T, BARNLRHEZ R E 2P SRET 25
B3, (& <IZ Fourier T OEBFIZHWTIE) AL 405,

M67 Z DT n RIEEEHIRTETWS Z L HWEETH 5.

M8 EB524, £93 a9 2OFHELTH LWV, n BHENITHRIZENT, n=0 D& FIZ (1.32) H#
HATERWIL2FEELUTELSEMNT, HAT, a, ZHRITEIHELUZ.

T169 [FUE] RER Tk, XRITIBUT, “n>17 &FELZLEE, “n=1,2,---7 LELZLEHB. [
PROBEIRT, EFHEZ RIS [0,0] & a <z <bBHHATIH, BIELOLEIZRNTHAS.
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Thd. ZZIZ,

(1.54)

1 (nHMEE)
—1  (n BEE)

FELKEIEERBRATH > T (HEPD IO n OMFITL->THEEZR S Z
EDONL. ZNLD, b, KR ERBGENRHETL %:

— (=1 |0 HMEEL
A el Getd L (n o ) (1.55)
n 2/(mn) (n DAEE)
U 72435 T, Fourier #k&X (1.35) 12, KD 7R ao, an, b, ZIRAT B L&
= EO Z a, cos nx + by, sinnz) % Z sin nx (1.56)
—1 n—1

BN R EDOFIZERTS L, a, EETDO nizLTERERD, b, 1T
ETOMBn=246,--- IRHLTERLRE. ZOEKT, (1.56) DFEE HiTw
IINPARBEE VR D, BT 212, FHIH(n=1,3,5,--- ) DADVIERLDEZN 6, B
HEZEAWLRRICESHD DA, BB ZzHEICHEFKTES. 22T, HiLWVWH
Rk #EALT

n=2%-1 (k=1,2,3,---) (1.57)

B k=12 n=112, k=22 n=31T, k=32 n=>5I1Ztd 5172
$5FF, Fourier M &UE, IRAUZEES WD B Z LA TE BT,

flz) = % +> ﬁ sin(2k — 1)z (1.58)

1

el
Il

TFIEL 512 & D KRB, DDLU WKIH, D55 £\ e BRINIZ O AD

70 [[F@RkiZ] sinnr = 0 BEETH -7z (n 1XHRE).
BT S OHDONED 7 i3 n ORANZEBRTH S0, ik, MAELSDOMZH LTIV,

172 () fehsd &, g COBEMAESAT S, MUK TH-> T, ZORRNSHHY DT
CHEHRYPT VIR LT EEBVDOT, H2MELD 3.

73 ] ORI AZTNETNTH > T, 52 A (1.56) RALORHTEELW. LALR
No, iz, KOMHEPDDLN DRI EZHDLEHRIE, AEO—-DTHEDT, idkiTH
il 5.
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LWV, ZORMEMINS, UTFTDOESIZ, 3IRBEEZEETIILLEEDITS
RETH BN

f()1+2'+2'3+2'5+ (1.59)
T) = — — sinx + — sin3z + — .
2 ™ 3 5% ST N~

~ \E{ \J/ BTEL

K N

% &, Fourier RN A2 FVWAEKKMICEZ . TH4bb, BEIL, 2/, 2/3,
2/5m &, EAEANS K B TH AN DDS. LY, REAAELBTY
KDHESIE, WEHETIZHEUZELDED1 S, T O[T, RS 5 EEEEE %
25 ETHREWZZNP, 2823 KEETHHL 7z Fourier ¥ %= 52 51
% (1.31)-(1.33) (&, ¥ (1.35) DESHIL (PUR) z iR E L THELNADED
5, FET BT HRWNWTIZR NI,

& 6. [AE 2] X[ [—7,7) TERI N7z
{1 (—m <z <0)
(1.60)

1 (0<z<m

Z M 2 OB L 25 X 51T, o W RICHER LU THESO WS B8 E f(2) &
BN f(z) OB E i E, % D Fourier M % Ked k.

[Jigt &) M85 & KU TERWALRWEB-oTIER S AW, flo) BNEEMTHSD
EICK[IKIEDNEETHD. ZNITE- T, FIEENKIBICBRI NSNS TH
BN FR A y SIS FR R X [—m, 7] TR T, HIEHIX ap =0 72D, &
B & HEAEL cosne OFEE AL TH 50 5,a,=0(n>1) Bbhb. DX

174 (3 2 0] LROWGHEETH 3
BICE X L TERE DA,

75 i) £ U, Fourier SREIN K EL o261, 5HH I ADHFHEEFEHE L TES & L.

f176 [EF] Fourier XD UMD Mz DO WT, £EERL TRV AV, BHR I THE, f(z) O
Fourier f&ZA%, f(z) IZHUORT 5 & W iR (Z MWD ZESTHAR) DL L THEZHEDTED,
FE (1.31)-(1.33) IR ZRTHRICE 1Nz, DF 0, BIRE AT, DORME O — IR I B &
RO ZEFEETERED. ULALAYS, INRERE L THRADLMILL TLWD I E~NDEHIE
BEBE Y IR,

N7 JHEE]) 2hd AR KIdhd (Kb ohend e, AL, ZOEEEIETZ LAZ0).
178 (B ) BT, Fourier A DM R OB DL < 1%, HEBLAEEPOEL 50 TH S,

79 ] BEAME ZRHOBEOMEL, BEX2DTIER, ZOBTHERTZIIL2TTHD5. T
bbb, REF 2"2™ =2 ZRWVIELUT, n+m PEREEROEL S5IZ0500%,
DEBEEEIWT S 2 D3, R0 A3\,

(i) HAESEAVT—BMICREL, (i) JUEL 56
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2, kD BNEL b, £ THT, BEHMORAAR (1.27) & 5 ¥ < iz ghons

b, = f(z)sinnzdr = 2/ 1 X sinnxdr = -2 [cosnx]ﬂ
—T 0 n 0
_ —2(cosnm —1) _ 2[1 —(=1)"] (1.61)
n n '

BB, n#£0THE00, KHTHI1ETER. L7zdi-> T, Fourier fEUX

o0 2 TL [e.e]
Z smnq:zz 2k:—1 sin(2k — 1)z (n=2k—1)
n:1h\,_/ k=1

TCholz

(1.62)
B8 I3 SHBEEZFEESTL, DS FWEHET
4 | 4 4
f(a:):;smx%—gsm?)ijgsm&E +--- (1.63)

BT
I 5 & [FRRIZ, Fourier fREUT A LT Z & 23bh o 7=,

BIRE 7. [ R 6 2B WT, MR & AR OMEIC S Z & <, BAEHREIC
£oT a0=08&%a,=0n=1,2,---) ZfE»rD XK.

B 8. [HE: BRI E L TO Fourier DB RIBTDITHE]Y) 183

[t 6 TR 7z Fourier #k& (1.62) %, (1) 2B 2H (k = 2) £ TTH B Y- 72582 HI,
(ii) BB 12 (k = 12) E TTHBY s HAH, ThEND T 57 %23 Ea—&
ZRHOGTHII, fr) & (i) & (i) © 3&HZ KL T, LT ORI R &
(R 1) 158 o 72 HDO DI E - T, A FNE f(2) (ZIEDNTH L 18,

1180 (1.98) 124 Y, B RIFEAS y BIHFRCH B Z 2 % > £ <FIAT 5.
181 (3] Rk D, H5H UHMLIE © 2#HFTHB V.

182 BT, TD n=1,35-- DAZERBHTEZI51L, HHLVERK kL 2B AL TEE
b7z (M5 & [HR).

1183 MR & BRI CH B Y 5 72742 51F, 4R, BRI TR RS, 2oL CLTHENS
AIRIED S 72 2 808 % , Fourier OB AR &\ > (i), BIFEIZIX, ERBBDS S 7 5
KZERTTRETHELDT, 77 752 #iE W B ok o1E, BRIETIT B Y- oI Z
s A,

M8 IS D 7025 IV EFETDH, Excel TH, A2 HWTE L.

P85 [ 8] Z DHED S, BAHMOERAEDEIE, $hDE k — co & HERE (EIFEH) 2E2h
i, f(z) ® Fourier BHA® f(2) IDEINWTH L ED LIRS NG (8554, WL HENITHE
EF BERHBITHRATERW).
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(F2) © =0, 2 = £7 72 ¥ D AERL DB IZIE, SRNRE) D A 5 3 5 1186,

B 9. [BE: TERKRICEITHIR] HE6IZBEWT, f(z) DAEKHNTH D
r=0ICFEHLED. 20L& EH/NA(1.60) I LN, f(x) DfEIEX f(0)=1T
Hb. TNDZ, f(x) D Fourier #E [(1.62) DEAL D %\ (1.63) DAIL) DIf
L1ERBEIITERS. LELADS, B (AL Iz =0 %2RATEE, &
Wiz, ¥a 2 W EIGLTLE S . ZOHFER, Mo TONERNTH S
r=dnm (n FERE) IZBWTHFEKRTH 5. #EF, Fourier fi#K (1.62) DESIE
[REHRERVT] RILT 2 L HERDI o NnB187 DL EE, BY THEDD K T188,

M FORIED & 512, Flifi e BT & - T Fourier AU T Z 25413
N8 Z ik BEE D Taylor M & Fourier S DE L W AR TH 5. Fourier
BE & 1E, Taylor I L U HIEBZMNMINEER LY T <, ZDOEKET, TEISHDY
DS R VIES D F R ER T d % 10T

§1.5.2 ~NZEH

RSB OHRIZ—HIRIEL T, 2 2Tl EE kD 5. 1 kEKE 2
IREAEL D Fourier Sz 5B L TD I 5.

1186 [Jg] Z % Gibbs (¥ 7 A) OIREN &\ 5. REHKLATIE—BRIZPER LW 2 & 28 (§ 3.1 T
i), Gibbs DIREID RN TH 5.

87 ) TR ZRWT) 2o TEERDS (1.62) ¥ (1.63) TIEESZHNTWS TR
W, S Ly, THERL T TRER RS Vo 2/l 2 2Kz Lan] End
RHEF 72 REFE Tld 72\, Fourier MO —MHIELER T, [—m, 7] O OERMED (72227225l
D) HT—HUARVEEZEAUCEKEARTIEADHE. ZOBEMILEN->T, s, F5
WS,

1188 [EE - FE& (§ 3.1)] Fourier HAUE, FEMHRICH WT [HIBIRIE & ZBIRIEDFIIE IC IR
THEWHSHELMEEADND L. FEERIZ, ZO5ED, (-1+1)/2=0 LW FEICPERLTH
D, ZOMWEEZEIND T 5EKTHEL 7.
(] AR AR EA T 2 — +0 55 ORI, 72 & ZE 1 2 — —0 225 ORBRTH 5.

1189 62 (§ 3.1)] FHIZ WS &, TROMISE S AR 72 51E, Fourier IBUCEITE T, %
DFEEUL, REFTZ RV COBEEIZ —HT 5.

1190 (¢ (§ 3.1)] Fourier MEIHEEI (M9) 2S5V, ThD 2, FEHERDOEEE
BLTINB. 2L, BEEE Taylor (71 7 —) SEUZENBUAZ#E OS2 S 1%, <
REFETRER2A 50, £5H%DH, Taylor i, MWREMAOFETH S Z L 2HifEE T 5.
Taylor & & RAVEFREG R AR C MRV TH 5. W F, Fourier D& X HFIZ L 72d3 - 7§
B, FEREROERBERIERMICKIILIZZ SIFEBICET 5. Fourier SIEOPERM:ICEAT 5
Zeff 1, Taylor FRBUZEAT 22N L D £ 20 ITHE.

MOl [EEFE] il & A, P50 ATRENE, Taylor SR & L BV T ¥V LR E L, T F DR
BEEEZBSTTDL. FARBICRLT, ETORBI’EBRTEIRIBRDIBNDIHE15THD.
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ERE 10. [1RBEI (1)—8§ 1.4.1 DFZX] KIH [—7,7) TEZES N7z LIREAE «
%, Fl 2 ORFABIE L 725 £ 512, x B ITHR U TES WS BB E f(r) &
<. f(x) O Fourier REMPMRATE A 55 Z & 2 REM92:
=2t . 2
f(x)—;Tsmmc—251nx—81n2x+581n3x—--- (1.64)
(KA M1 EDXSRPITLD0DOFREZLTENL, XRIED, fa) OB %
i\ 7242121198 Fourier (2880 % 5HAH &

a=0, a,=0(n=12--+), b,=—" (1.65)

[RA > b 2] WD 585 3THME 2 FH & N LU T, Fourier fREDHEIFE DA % i A
DB ENEETH SN

BB 11. [1REE (2)] XK [—7, 7) TERS 7B

|| = {_I (Fr=z<l) (1.66)

r  (0<z<m)

Z M 2r DJEIABEE L 705 & 51T, o HRKRITHER LU TEO NS E f(x) &
<. f(x) D Fourier FZEHH

s > 4
f(x) = 57 kz:: m cos(2k — 1)z (1.67)
FME JTERE % B E T LT, Fourier (REDMHAD & D &.
[1384] f(x) DBGY A S 110, MABUNE® 20T, a0, ap, by 23T 5.

2
mn2

(-1)" =1 (n=1,2,--+), b,=0 (1.70)

ag =17, G, =

192 Z 3, § 1.4.1 THIDIZHIR U 72 BIEL f(x) @ Fourier AREURBHIZ {7 57220,

1193 % 1L, f(x) PABRTH LI ehbnb. T5L,a0=0 & a, =0 DFEEDL.
194 3] Z 0% 4, Fourier RN EEL BED &2 (—MINHE) DT, “HHE” &7z,
195 = DIBAIE, fz) HEBKTHBDT, b, =0 L FHEDL (BHEZZ L)

1196 (#33) ¥ FES) (partial integral) DARE FH—ENTH, ~BHTHETES. $hbb,

{f(@)g(x)} = f'(2)g(x) + f(x)g' () (1.68)
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a, DHFEEBRCENIE, BES5 CRE6 ERKIC n DEFICL>THERT
DHEMEELD. TIT,n=2k—-1EEMZT, (1.67) DITEZ X.

EE] 20 &5, AL 1 REHTH-TH, BPNILRDOAEICE T, 2D
Fourier RN KE K ERZDTH B9,

BIRE 12. [2 REE] X [—m, 7) TEZRI N 22 %, A 2r ORI L 72
% &2 W RRIZHE LU TES NS E f(r) &BL. f(z) D Fourier #EAY

2

f(z) = % + Z A1) cosnx (1.71)

n2

LBBIEERRL, 5BEVEREL. [ BRI R kD B &

(n=1,2,---), b,=0 (1.72)

L7425, M 10 L AR, BT THES T T 2 HEIT NS,

§1.5.3 F&&
Fourier #FUZIZZ B OMWEDH 5. 12, HIER AN THRTE L.

B8 13. [MBDIBEDOZEK] v AWM 2r OB f(x) OFEHER, ZD
Fourier fREXDHNIE ao/2 ICF L W] ZFEHE KT, [FEH] SEEME K, Fourier FREX
(1.35) DA% [—m, x| TED U, 1AW 2r THEZ & THRONG. Thbb,

I RLESE

D &S ITHEDWT 24T\, [a,b] CHIAZEMIT B L

% + ;(an cosnx + by, sin na:)] dz (1.73)

b b
/f@M@M=U@M@Ej/ﬂmﬂmm (1.69)

22, By vais () 3MaEE T d/de TH 5.
[EE] RERCE, MAEMEEZEKRT 2 Xy v aiisldAndis, TEOERTHA T 20DH ]
ZBARIARL, d/de EEL DALV, HETH, ZHZEND Z L BEETH-T, X
BB KR I N DB LOFERETHEHDIL, TDOAV Y MPHEETEE7255.

P97 [HEH) F OAHE L, FREE, MEROWTNE RS XS IHET 21 H 5.

198 [BE] DE DL, (—1)" — 1 DX REND B L TDH, HEHIT LT, MRRFHICEET h
EEW, ZoBE, 2TOERE n T U THREOHEIWIET 5.

1199 [fig Ba 2o f5i]] = MBIEK sine & cosx DOFHIMEIZE T TH B L, D Fourier FLEDOHHSH ¥ 1T
B2 EIRERIZE->THE»O K). 2T, AL, Z DO@#E (proposition) % 723,
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A0 % BRI L1, = ABIEA MBS TH 5 Z e 2 BB & BRICES

1 ao _@
(RHS) = =5 Zan/ cosnz dz + by, / sinnrdr = 5 (1.74)
REEMZ DI DT> T, ABEWRRIHPBMGEET 7=y 7%, FIFELT
B

FHREH = =ARMOEREDLE (REES) & L TRIET % D Fourier
B (IERRAREL) Td > T, £ DREUIX, Fourier f2% ag, ay, b, [CHENINS.

o HIRDXHETE A 6 N7=BE %, FBIRIZILR U TR Z/E5.
o JERH U 72\WBIEDY, (BRI, AR, WM TH R \Wh 2 B3 51201,
e ay & a, (n>1) & Hl%ICTHAFEERIXL SR,

o (1.31)(1.33) DML EDHTD 1/7 IFHEER DT, MO EIHEDFELTHIIC, W
WIZEFTEL L, I AZPE DI\ N202

o cosnm = (—1)" BL T sinnr =0 IZFEREL, HNZ7aT.

o Fourier {28 % KD 7-FEHR, n DMAFTIZ)G U TEHOIENR YOI 55561,
HUWHRBEZHO T n=2k—1 L BEZHZ 5 L KL \\203

e Fourier REICIE, n DIBINICE B> TRHEDT D L WS HEEDDH 51204,
o HAMDHDHZREL LT L &, HANIIITTDREA &EDL.

o TEMAE TH > TH Fourier MBUCRBTE % (Taylor fEM 5 A NIE,
FERBEBIIFIRTIAWNT H D). LIS B, MO THHLHBBE WA 5.

o JEJITE D DZ M X, Fourier AREX DU E IR 1%, F 72l T 71205,

1200 [ RE) M 0 BT A, EHIRE S OZ L4 MEOMGEIXEEL & $5. ZoRkT, AMEE [TERE
DERERBIEL f(x) D -+ ] EEEHZITE LV,

P01 BEAGIHED T 2128 5 W BEME A H 5.

1202 222 BEAIC 7 CEIB T EABNTRASHEWN (EbNBETHAEVEES 1 LWARNA,
WUOHNL, &< HERS).

1203 Z NII MR TIE R WD, S 2 R P DM R KRB E S A D L WO ERIZBWCEHETH
5. ZTOEKRT, ABRIZBWTHHET 5725 5.

RN RZ N, BRI n 2EBDOTHS. ZOBEDISOBRBES ZR 52 UE, 5HE I A1XHE
Ttkuatﬂﬁ?éﬁ%o

1205 BRG s TlE&UC L2 < THRIEIE AR (§ 3.1 TRik).
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8

2 8% Fourier {i#X

INBEUFIZH I Z 2 BRI 25 2 THLADHBIZEZIZHL00. B

FHNERTH 21300 T, YENERA R AP T 2505 TH 51207,

BEBEZEATHIERIIUTD2HTH D () =ABRBOEE LM E

PHELLLBHITR 518 (ii) Fourier fi# 2 EE L RITHEE L TH I, T8%R
Fourier 2#(] DERKE EICH D [Fourier B 739 < X FHFTE 51209,

Y’

PAEDRIRT, ERBADHLRIZ I, EERDOEH IR ZENTHEL <72
I & OAfifE A3 B 1210,

1206

1207

208

209

210

ER] AN TEIN S “EHRBEH &5 R, ifTEEdh o MERER OEETH D “E
BB LFH—THD. bbHA [EHERAB ONERIIAREET, KRB LOCERNTHS.

[ #5 Fourier fE D3 <2 dH 5 Fourier £#1E Laplace £#iE  HIEHMOEE L 5. L
72h3 o T, Z OYIFRIREIR D BERE D 72 D12 1%, BRI QIR 53T T@D Z L IXTE R,

[ %) RAXEAEL cos DWBED OBUIZEN DS —1 ITLBFHHE I ADRBRIZZWES S50, 20k
SHEHE I AR, RN ThoT, FTHWTIE] AERTHRY., TR EZH S 97
I oEiiEns.

[fEEXY - EE] 85 Fourier Rl & W\ D BERHI R (RURVDE%E & B) 851 ¢, »', Fourier
e WD ERAREK F(k) 1T 5. KFDTH, RAZBRO THELIMEZ R Z 5

1 T .
Cn = —/ flx)e™™dz (n=1,2,--)
27 g N\ — e’

AU
_ L= _ika g (_
F(k) = Norl f(x)e ™ dx (—oo < k < 00)

AU

Cn WE 0 ICHTBEANED, F(k) &k ICHT2EBTHE. ROMTD n=1,2,--- TR
,®BTD n 2EZ 50 2N Fourier £#iTH 5. BMAHIFHIZHENDH S (&id). b,
BN S DONDORBO AR, KAE 2 IFFEZEVO T, B ATRAII LA TEW f5oes
mEBBIR). (MR] n X k&, FEBR R (RO (eI ons.

(88 (2 THELIO &)] HFEEH (complex number) DHEMEHIHZ @RV ANV EEOHNETLH——
() HEB 2\, T LTy BLROBEHAL i = V-1 2T, 2 =0 +iy LEHRIND.
T2,y BEBTEEARTH IV, TNODNEBICERDEE 2 (FEREH L5,
(ii) % 11 o 2 52¥0 (real part), 55 2 THD ¢ DRED y & FEEB (imaginary part) 5. (iii)
Fi%E Relz] =2 &0 &, % Imz] =y &0 <. TORZLICL->T, BFRH 2 15,2200
EH Relz] & Im[z] ZEYWEES. (iv) 21 = 20 B 5IE, Re[z1] = Re[zz] 72 Im[z1] = Im|[2s]
Thd (HIEBOMHE). (V) y=00D, & 2=z TROLERELD. 2=0D&E 2=iy §
RO BALER (pure imaginary) £72 5. (vi) HEBIZIE, 2 00FE Kz &y &2, HEHR v+ iy
EWVS M1 DO ICENTIEENDS. (vil) 2 DBHOR S 2 LA -bD%, ERHEE (#
BERE) (complex conjugate) LW\, z =z —iy EERIND. [ER] #HEMEKZHRT 55
B, B Lo CTRAS (¢ 5 Y). (vil) HEME Z DERLBOM -2 TERMOKE XD
2F 22 IZFELWV: 22 = (v +iy)(x —iy) = 22 +y? = |2|%. (ix) EOHLKIFHEDOREIZHFEL
Z129 = Z122.
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§ 2.1 HERBOEREHNS Euler DA
EREREE, ERBEREER, HEREAHK

Kilidh (02 ICATFOWA) THS BRI, ZOMBMENERTH 720
FRCTH 70 LELOBNGD 50T, FO 3580 ORIREBAT 512111212

1) SEBUERRE—— T v & FELH y OBIRE NS DT 51213

§2.1.1 M

y = f(x) (2.1)
Thbb, IOOREHICH LT 1 DOEREHM T 51214
2) MEBEMEB—— EEH o LEBREH w OBFRESIGDOT S:
w = f(z) (2.2)

Tihbs, MMOOREHICH L T1L ODDEREHIHTIG] T5. LrL, HE
BIw=utiv &, 200FEEK u & v ZHVTRIFS7-HP205 [1DO0%E
BRI U T2 O0FELEREZMNIG] D550 EE WL L EHHETH
5T216‘

3) ERBE— EHELW 2 LEELW w OBRZIEDT %!

w = f(2) (2.3)

IR FEDMIZE ST, TNETHEVPHWT E O EEUERB T, A% THWS O HEERUER
BTdd. M, EREBIIA VRV, ERBUAREBE OZIMLOEERE WD H 5 (¥ Laplace
EHUZ B W TEHEBRBD BN S D, KEHTIEITEAD L),

T212 7] SR BAE, W RBUHBIR, EREE 1, ZMEO 7= OHEICRE S, L EA 28
HHEBRWL, Ve d L, £z, LT OB T, 28 ZHONGER (BD 5 W IXE
) ZRTEFI, KAETI f 205,

213 [HEE] 2O X5 BRFVELIZBWT, fEET2MTH S » 2MIZEH (independent variable),
B f T AA TSNS vy ZREBZEE (dependent variable: REIZEH) L \\WH. T 51T,
x D& SHEIPHZ E K (domain), y D & 2 H#ifH % I (range) & TNEF N KX,

21 T 2RO KBAERIR LB\ D,

1215 [FHEE) A EEMCTIIRKRAE WD RL D K512, MR EREHE R0 5 (HEEHL
W R B, EEHBEH L ERTRIFNERSZRW). 72720, EFRBU LvwS KEREFH,
EHEEREXNET, ERLEBLEREHRLENLTLES 2%\, HENEELRDT
37K, 121 DDRBSHIERDEHD, o, EREDERDERFT LI LIV EETH
5. [flid] TH X0, ERELBDO—IR (RKEGE) ITabLEATTOHEE5D.

1216 Bk 0 = 0 D& &, w IFERIIR 20T, RREFEBIIERBERRO—BTHS. Th)
Z, ZOIRIF TS HREWR 5.
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Thbb, N ODEREBUZH U T 1L OOEZELBSHIG] T50, Rk, &
FEB 2= +iy E20DFEELK 2+ & y ZHVTRITE L, w=u+iv H u
E v WIARTEBLDT, NRODFELHIZN L T2 ODEELH ML) Db
LEDEHEFVIHZ 5N BT

EED EETREE, ERVNEBHREERERORENMRER] 2182
HBHILHbhb EEREEZLL LTS, BEFEDIcRE, EEBIZEK
WZIRAET S [1210 O (v)]. BBEOE@RICBWTIE, [ BRICEEREEREEZ 2 %)
RO DR D T ENE WD, RERIOHEIPHTIE, EIX, BENAEOIZ2D Z AN
L, EBHEREBICIRET 22 e NIFLAETHS.

§ 2.2 TEEIMEFE Fourier SEIZ B\ T, EEBUAREE 2 LY % 5 1219,

§2.1.2 Euler DAR

AF#EHETIE, DEOMD THAZZIBEK o 2 EHT 51220,

e = cosx +isinz (2.4)
ERBLDEDS, BIENMVERETH L. o FELHTHY, e Fx0hEE T
DIrd &S ITEFEBERBEBTH 5122, (2.4) IZ Euler DAA?2 & Xidh, bhb
NICEIRARN=ABERZRAWVT, ERBUCHR L CEBERZEDZEDTH

P27 ] 2O &, 2 2B (T 1) L A—B L2 ng, ERERE SEREBEL<
BG4S, 1 DOERERE 1 DOBBRLE e XIED 1) 5 ERMEEUL, 1 ZBEKE NAS.

218 R ThaingEnT 25 138D TL . 2 LT, ERER PREZEZBEHETH S
—HT, TEFRBUEEEL WO REEEDRNZ LHZ 0. TWDDOREY (BFRH) ICHL
TWLK DDOEH (BRY) BHHT 200 ZiF2EMATEI V.

219 U U, AR, 5% Fourier (28705 O BARRILIE L U TEHKR I NS, Fourier 4 (§4) &
Laplace 2% (§ 5) Td 5. Fourier 24, ¥ Fourier £, Laplace 21, ¥ Laplace £#l%, %
NFN, ERMERE, WRBUERE, EEBEROWIT I, FAFBIIEDE->TAS L L.

1220 (R ei* 2 HRIB\HEBE VWS Ze2b b (fbhnwlebE\W). [H¥] TTTICKFLIZ
FARLEOTWED, KEZETHERTODOVEE2 L 5X 3 %2850,

1220 1 DOELE 2 12 LT, 1 DOEEBEREE cosz + isine FELTW5.

22 NRE XENZDE1S, B, BB TRELSTHETHS. LrLahrs, EREEB 2%
ATWERWIRIE T TIREBRB L AR T LD 2WDT, BERIIIIEREROHER DTS,
[(FEIE) R 2 T3 8B e* DEBVFIHRL 05, Z 21T, e FEEFEBTH - T,
BEBAEEE e Tlda\w. HEBB 2 2P WT, 2 OFEEHRE D L ARELI5EM, BEK
EREEL e 1ZHEY T .
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B 1223122402250226 7 7z (R THE B S 0B EEEBAL T H B 12271228,
i=v—-1 (i*=-1) (2.9)

(24) 1%, ROMB LD BFENWIRT IEN (FBETIFECID)EETHH 2,

1223 (R DL B EE TR Y 5](2.4) DI, EEBBOHERICDT B, 579 ITHMEL 72\
FHX, MOFIMEIZ U203 20F A L7 <) B TE 3 (1) FEEB v 1T 5 (EHER
He b'CO)) FREEAE e® D Maclaurin B2 EE TS (00=1 LT 1 =1 ITHER):

2 g8 R e © n
e’ _1+x+—+§+ TR TR TR nz;)"' (2.5)
(i) =A% sinz B LU cosz D Maclaurin ERH%ZH E N9
) .1?3 5 2n+1 7& .
sinz =z — g—i———- —Z 2n+1 RE%) (2.6)
z? 1’4 = (_l)nxQn J791:: ¢}
CObx—l—a-I-E—"'—T;W (“f” B £K) (2.7)

(iii) (2.5) T, EH, » ZMEE v LB E AT, KE L BIBITO T T, FEHIZ (2.7) %, BB
(2.6) &%, TNENNRAT B L, (24) DFEESH W TE B,

1224 %)) T223 X, SETIEARL, HLETHIICT E RV, AR SIE, (2.5) IFEHEREUCIR
ELTERINDEHEN © THIPWZIZ, B o 2HER iz &8 <BEER (BBBELRE
BRT) FENBTAR. FTOREIKT (AL ] LHNEDTHD,

1225 [H3E] Maclaurin (¥ 70—V V) BB & 1X, 2 =0 £ YD TO Taylor BEDOZ L TH S,
(FHNDZUE “PH) D D55, Wb Wh [z =0 £ 0D O Taylor B & E L mE%
WEF T, Maclaurin JER & fBIZWS 2N TE 50, ZOMHEBEE2HAVWERL EH L.

1226 [FgpR] THEEBEB THEIL DI, HEEK 2 (= o +iy) ITBT 5 (EHEEKRE LTo) 558
# e* @ Maclaurin JBRIE, EiX ( 5) LHERDRA L 15!

=Y % (2.8)

ZIT, z=x $RDLLEMOBELEZD L, (28) 13 (25) LGS 5. T74bb5, (28) Lid
25) ZWAET S, WITWAIE, (2.5) AEFERE T ﬂxfhbtto)b‘QS) CWxb, Iz, g
BRI R, b D, SRUB R & SFBUEII S 512 LB E CHET 2505 5.

1227 [ ] A LR HE T Tk, BEAL (imaginary unit) 12, 505 @ Tlda< j 26522
%\, i3, Eift (current) \-uaﬁﬁ‘ A SN ACRANY ok (-2

1228 i) 2 /D 2 = —1 %, AR OEHR L E->TH L.

1220 R L EDLNEDEPSERIZLNRVWEDL VALY, HEAEHEDOERIZEANKEZE L&
LTH, BRaHETZFEICHEATIARLDTH 5.

& —~

u
u
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§2.1.3 Z=ABHOEHEHRICLZIRE

Euler DAR (2.4) 12 U5 T, e & ZDEHRI e 2EHX 72U THS 0.

e = cosx +isinx (2.10)
—iz _ i(—x) _ _ S _ s
e e cos(—x) + isin(—x) cosx —isinz (2.11)
Euler fHay

INSERUAIET S L, SMEMOEREBESIC k3£ S 5180

T —ix
cosT = % (2.12)
) eiz . efix Z’(efix . eix)
= = 2.13
sinx 5 5 (2.13)

LD ¢ %2 BT, ZEI, GUPEBBMEERTH 5 Li#hEnw L Tidhown. £
IEBEREETH B, Lo T, FIMIZE S b LW, B EESTHE
XN 2 A0 REUERBUC A 57222 DIRICIERZFIZEL L 5

() REEOAL i BEENT VB DD L\ oT, TN T TR BER 2 HT L
TR S\,

(i) ERBEERND “H” PERBEEREO B IR LD Lhid 5123,
(i) L LAHS, B EEREIESTRIENDE L EHY AL

BIRE 14. (2.12)(2.13) %1234,

1230 e=iz 13 Fuler DARIT U72h8 5 721412, HBI% & FRI DO E S (1.19)(1.20) ZRA L7z,

231 [ 5] #3% Fourier A DRIRL 72 5.
[FHFE] (2.12)(2.13) % de Moivre (K - €7 7)) OARE LRI 2D B0, KERTIE, Zh
5% Euler DAR L &3 FEMIZIE, Buler DARX (24) ZOED LW EN6TH 5.

1232 [BE] HHEM ® LHEFER e~ OFNE, FER 2cosz L7425, Euler DA (2.4) 2 FAWTHL
AT, BIMORTHWHEAT, EE (L) ITRET DI L 2D L.

1233 [RFRPI) BB OEEZ 2D, ZOMEEKRBELTWS ixi=—1.
1234 BEDNMNTF AN TE S HBEL .
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§2.1.4 SEETERD
BFRIEBUT DOV T, EHEEIE & FRRIZ D & OB AL S 5 123512361237,

deD;r

dx
ZZIZ,D=A+iB 3BREH (BRBOEH) TH>T, A & B FEEH (X
HER) TH2D. ERMNOVTE, RAMPKILT 5:

= DeP” (2.15)

/a " Drdy % [eP*]" (2.16)

bbb, D NRERDHZE &2 ARICHIED %17 > T L L2829,
BIRE 15. (2.15) Z2/mE1240, [GEHA] Buler DA (2.4) %2 5 & R P 1%
ePr = ArtiBr — oAzoiBr _ oAT (o5 By + i sin Bx) (2.17)

LET B, BIXP, BBERAL i LANIERER 2 E LR WBIZER TE /20T (& <k

1235 REDFFICBWTEZHT 5. Zhd, (BRI TR) BV RTIEDANEEL VST I,
1236 WRER D BEEROBE (D = A), MEROELE (D = iB) 12, ZhTh,

deAac _ AeA:C deiBm
dz ’ dx

L%, BiEFERHEBOEEBARN L 2 FALTH> T, BHIHMEBICHERE N TWS.
L FEIDRRBETHS.

1287 R - FIR) HRE 2 = o+ iy (X DM d/dz T, ELEB 2 12X 2W d/de TH
BILICREAET 5. MHEHEEMOMETER (ABETEAVA).

1238 - DEIKTH, ¢ DEH (24) KFEARVI L, HB VL, ZOTEDELUMNTHEEND.

1239 [$6f) MBHABINT DD S L\ oT, 2k, TERBM TRIGERS & 201 M
LT SR, SRR LIS, BEEH - OB f(z) KX LT, / f)dz EEEE NG

DTHB (C EBHIRE). T7abb, [YERE » THS) T50CH5. (2.16) 1, D 1k
MEETINY S, [R5 2 THS ) LTV 0REHNDEMS IR S,

][I ECE (RF)) ORABICHS “ Laplace 28 LR M7 570, L L7
D5, TEREE % WA RER Db, EAD LT 5.

240 W ECIIEIBTECTH D, HEBEBMOBHROHFALZLSTHS. LErLADNS, ZORMTHHE
RECEZDT, ®oTHEL & L.

= iBe'B® (2.14)
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&), FBUERE L U TORBBIBITN T MO R (BE) 2HWE 721 TH5:

Dx
de ieA:c

(cos Bx + isin Bx)

dx dx
= Ae*(cos Bx + isin Bx) 4 ¢ B(— sin Bx + i cos Bx)
= (A+iB)e*(cos Bz + isin Bx) = De®e'P* = DeP” (2.18)

§2.1.5 HWIEHOEE(1) BELHMIRE

HAT, BFEHUTRETIEBO 1 2B, MHOOHEDORDIIZH 5.

72 & 20X, FEBUEBIEL e~ sin kx D 2 BEEEABEZ KDV T B (0 & Kk IFE
BER). BMOMAAREHWTEEIZFELTH XV, WII2FHEENL L,
AEIABBEINS.

Z Z°C, Euler DAR (2.4) S5 #HE U T, e @sin kz (W67 2 BREUEREK
e~ ekt HEZ THBM. ZhEWMNTHDOTHS:

d . d , ;
ae—amezkz _ ae(—a—',—zk)nn — (—CL + Z’k>e(—a+zk)m (219)

BHEBROMD LR TV, 2O S, FKIC (—a+ik) 57210 TH 51212

d? . )
Fefaxezkx _ (—CL + ik)2€(fa+1k)x (2.20)
i

ZZTIEDTIT, EEB L BERIZHIT TA L 51243,

[(a* — k?) — i(2ak)](cos kx + i sin kx)e™**
[(a® — k*) cos kx + 2ak sin kz]e™™ + i[(a® — k) sin kz — 2ak cos kx]e™**

(2.21)
HLBHLERDEDSZBDIX, e @sinkxr D 2 EEEK, T40b5,
e~ T = 7% cos ka + ie” " sin kx (2.22)

1241 e=aw gin ko XU TH 203, e~ @ik (JEHRBUEBIRTH 2 (THIZHED D X).

242 [ X 0 — k) n BEOERIEE | (—a + ik)"e(-0Th)7 Y3k F 5. “HEH (binomial theorem) %
2L, BRI (—a + k)" ZEARICEBHTES. E=Alsin & cos DEETIFESZA5
N EFELEZEEH, n OMAFEZAD I LT HEHTIERVD.

1243 (3] [ 2075 ) OFRAD 5 THAVA] LES 55 LWL, 2 ROAE SEIRR (o
M) ZHTHU TS, IR, AR (SRR T5Mbav. HEBTIERRCT 14
BHBGDED ] HEELDTHD.

40 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



DEEICEBNTWZ &2 B VET & 124 (2.21) DEHIE Z 7R S 7212451246,
d2

2"

ZDESIT, TN E WS KD, “REBICEIETETL 5. BREIE

B LTAMTEALTWREFICTERWL. RKODEVWEDIE, < £ TEREER
WTH->T, EEALERLITOHRICES 2 & (R (2.24)) BEETH 5 12181249,
InzHZ TN, Euler DA (2.4) OEEM:Z WD THlgH L TH < 1290,

“9sin kx = [(a* — k?) sin kx — 2ak cos kx]e " (2.24)

§2.1.6 HRBOERE (2)—EMEK
—ETWIR5IE, HEBEBRICOLZeDIZTS] , Thbb,

¢ * (coskx +isinkz) = elatth)e (2.25)
e W KD T3]

244 UL EL L, UFOEER B A (2.24) 1z & 780

d? : d? d?
ﬁe_‘”elk“ = ﬁe_‘” coskx + i ﬁe_‘”” sinkz =a+if (2.23)
T ~~ dz T
ROELO (HHED) K1Y b 0 (FHEBE)

245 R 22T, L TREHAL | 2B 2 ICEDTIERSR. ROZWVWEDIE, < F THE,
THOLERHEBEMD “RE” D TH 5.

1246 (] Z DFHFEEEBUCIES Z 2 < FETL, (2.24) L O—HZRL, AHREZHEL TAL.

1247 [ BR] EHEBO HEDREEZ RIS 201F, o b EBOBEEKIZBVWTE WA S, LI, 5
B £ COEBME KD 27D DEHRED, EEBBEBITE S 7256 LS L WHE T, L
EDENBHDEDEFARTHAL.

1248 4 0 RS, WERBULH TR, RBOE (& ICHED) 2@HICT 2RAELULLETIE
BV ZHZL, bhbhOtFIz, HEBGRE LW ERIEH D 2720,

P49 [RE] £ U, e coska O 2 BERBABB AN 72<Ro725, (2.21) DEHEINIEL L. Lz
Mo T, FElF, sin & cos ZRABFICHO L TWAEZ LTS, bbb PHERRTIIHAWENY
1 DOEFIL etz iz bbb NAEWNE W EEBE 2 DDERE (L& EH) HEBA
EEFENTVWBILHEETH 5.

1250 (e o] 2 F T, ZAHBEBOMEES 1T, ABOERPRIERE REOE DD DI, FY e
BEMoTWEEZAS. LU, IHBEBOWMEIN L, e O —a ZIF 2R TENIX X
W, U723 T, ZABEr N T, =KL Y BHEI /BB RIEHEHICTEY <13
DIFEHABFMLE VWA S, ZABRREERHERICERL TN (24) IC&>T, =AF
BOMBLODBOTEZICHR -,
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THBBL ZhET, bbbk, =MAEEREBD 2B I (RE) &1 A—
U, $0SKEE e or % 7 & S ITMBE A BVIEARTE 412 HEAY Y B L
TERLTEL. 7 LT, 5L = AR OR %, WEEREE (IRIEASHRD LT
< HREY) 72 XIS & T & 721258,

SRR R E TR L2 2 2 T, 158 E [AEDR] SHnd Iy
MAREE 2 o7z, UFhdo T, DA, $RBIBUC IR 5 72 L 212, KV IEIRO B & &
AUTEWD [EREE DRSS = EREORMER + EHIEDO=AEKU
Y 5T L\ i2551256,

§ 2.2 #83% Fourier i3

#3& Fourier fk# & DIRF % &) 5 X<, A&, Fourier ##(% 3 Fourier
% , Fourier ¥ % [ Fourier ¥ ¢t ZNhZ N L.

§ 2.2.1 ZE Fourier ##H 585k Fourier i x &<

2 DA% B D FELAED FIAREEL f(x) 12X 5 5 Fourier fEX (1.35)57

flz) = % + nz:;(an cosnx + by, sinnx) (1.35)

P51 (R BEOBAEE a>0 ThD. HELPTW HE] 25[EAEWITH LN, 554, (k
Mg ED) BEOY, $7ubb, HEE] 2E%K TS a<0 THoTH I,
[DWTRHMS] HEIFT RV F—2 LW, I T 3L X —0MtiR 2=k 5.

1202 4 A=V THEF T, EBIC, ZABRBMEIEREBDO 7 72 iWTHEHET L ZENEE L.
ZABEBROMEE RNTIRFICHZ2ERST Z 2395 U, FEEEIE & 10 DR IS % &
TEDTHBI LB TE S,

1253 [fl] A (I BROIRE) IXHMEREITH 5. E< OFITIFFELE LA, #L OFITIFEDPR .
Wil 23> 2V — MEEf 2R 5 E T, EXESIIONTRIENRET 5 (BN RD).

1254 DRI S FXFERREHTHEHNS. R TEPELLENRKEITH 55, &TH% (quantum
mechanics) Tl&, 6% d, BHEHEMOFEZ ZNEEZRTLE VDN,

1255 [EE] BB EEBICILRE L -2 & T, ZABRKIZIRHREHRO—EL R -572. Lizh->T,
DI, 1B E Rz & ZICE, BIEVREDOHA A5, IREIVIKE & WO WEEERT 5 06H
WhHbd. T UT, BREBIIMEINER THE0P 21, BOBANEBERRICRDZDTH 5.

1256 [ i) ATk, BMHE2BHLE25E ¢ Tk 2lR7Z0, $AA, B ¢ ICESHMATH &
W, ZOHE, Wk =21/X O DIZ (N IFEE), AR o ZHWT et R EL.

1257 PR U2 D RTD K D ITHRHGEL B TRE L7228, ML TVARVERSIE, WERD Zh
PEEIFTIRETIEAV. BETH, Fourier DFE & L TDE Fourier DKV LB, 3
BHE=ABRHOEHESDORI (§ 1.4.1) ICETIHMIDIF>TEEZTI I L2 TID5.
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N2 6Nz & ALO = MBI Euler DA (2.12)(2.13)28%2 AT 5:

_ag & einac + e—in;r Z'<€—inx o ein:v)

2 P 2 |
anc‘o,snx bn s‘i;nx
ag > (a, —ib, . a, + b, _,
-9 inx inx 2.96
5+ ; (—2 e+ e ) (2.26)

CIZETERLALLEIAT, BARMIZBHZE S T 519

o Qo a — ’Lbl iz a, + ’Lb1 ix a9 — Zbg %z as + ZbQ %z
flz) = 5 + 5 ¢ + 5 ¢ + 5 ¢ + 5 ¢ +
o as + ’ng %z a, + Zb1 ix Qo ap — ’Lbl iz a9 — Zbg %z
= 5 e + 5 e 7+ 5 5 e + 5 e
(2.27)
21THD & S ITHDNEF 2 AN X T, R 2 © & IIEHTNE, -, -2,

—1,0,1,2,--- HANIZIHATVWS. & HIEEADGE T, IREDHFD a, +ib,
EINERTHSD. %I T, 5 Fourier (R¥ a,, & b, 2V KRZBEMIZK DL,
IThbb, n>0 TEELEZEFourier (58 %, BDEH n < -1 FTHURTE
BWD (TRDE —0o<n<oo)l LIFAT 520,

ZZT,(1.32)(1.33) ITBWVT, n & —n LBVWTAD L, IR %E S 51260

a_, = %/: f(z)cos(—n)zdx =a, (n=0,£1,£2,--) (2.28)
bp = % ’ f(z)sin(—n)zdx = —b, (n=0,£1,£2,---) (2.29)

ZZT,n=0 DG, T45b5HEFourier O WIEEZZR L THEL. £7, b 1%,

1258 (2] 2R TOBTE I LA TTHE. B THRB L, MR X5 LT 52 BEHA i &
HEDMELIEZ BBNYD 5. Euler DA (2.4) FHEANEL VDTS 5.

1259 HERT L, ARKIE 1 <n<oo DIFTH, 2 7EDE D ICHVEZLD E, EDPL —co<n< oo
EHERTEEZDRER I ILWHEETDH 5.

1260 [EE] 3 Fourier B DOMBMOEH L n > 1 THZ LW R IC, R Fourier % a, & b,
n>1ICEREHIRLEZITITHS. BL2BHEAZRTHROIE, n<0 Z2LT250LEMB
IR\, [EE] “Fourier fREC & WO HEEICHEbN T EL L, HFICHERL TLvwonr] &S
bR, a, B b, DHRLDIHINZERT DS TH>T, n ZHIOHDES2RKTH
DI E RN, BH 2 BITHER L2721 LB X0,

P26 (g COBEESMAIZULZDR>T, n >0 IKR->TERINTWE K a, & b, D5, n < —1 1
FTHIRINZ, &<, n=0DEE, ap & (1.31) DEED T, by IZEBTHY (2.29) I
LALEENTWS (LX) ZOX¥RICE®REHDZLICH, TCII&DK.
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sin0z =0 WAIZ by =0 Bbondb. DI, ag THBIH, =1 &b

—ibe A
Qo _ ap — 1 060130 ( b = 0, Qlir 0) (230)
2 2

BT S R
EHATHEESHMZATHEL. ZORKIZ, IR TRD K725 51262,

an=a_p, & b, =—b_, & (2.27) IZTRAT 5:

a9 —1by 9, G — Zb—le—liz

flo) =+ 2 ;
—iba —iby o —iby o
Qo 27/ 06[}”c ai 221612w+a2 27/262”3_'_...
— Z_ aTze”m = Z_ cne"m (231)
== B
—0o M6

Z DAl % #85& Fourier M &\ 5 1263 #3& Fourier 281 ¢, IIEELY | TH -
T, BfEDEFESD LB DI, & Fourier R a, & b,, THbLE, 2 DDOFEHI % H
WTIEF S N B4

= ——" (n=0,41,42,---) (2.32)

2 ~ v
2T O

SUBRL ib, /2 BEENTVNBDEDS, ¢, EB B ABRETH 212051266

1262y =0 DGEE, thOBEEVEFEDHIC, MALSEFEZADHICEH LI 2D THS.
1263 (271X n = —co WA EZHIFVWE IARHYIT (BRAE IESTHYKETIEAW),
CET —00 WEDT HBRTHZDT, PIRIE, f(z) = lim > cnemt bHLZL DD,
Oon:N
1264 ¢ 1%, (2.28) 1BV, n < —1 IR Lz a, & b, ZIHOTEZELZDEDS, ¢, Hn <0
TEHINDZDIIYARTH S,

1265 [EU5) MEBOELEH WD &, Re[cy] = a,/2, Imc,] = —b, /2 THD. ZOHRFLTIE, B
BA7 s 2 EERWI IIEEE L.

1266 [EEf] f(x) DNRBABODIC ¢, PERETLIVONLES E LRV, JV0WOTHS. EHEK
cn CEZE ™ O, Thbb, Z Cn€™ L, T2 UDNCFER o T ND (§2.3).

n=—oo
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§ 2.2.2 83 Fourier 2% ¢, DEH

3 Fourier {88 a,, & b, % f(z) DEMA N5 X 510 (1.32)(1.33) %2, &
% Fourier f2% ¢, 128 U THEL .

a, & b, BRDZB-HOOEER=ZABBOESLEN SEKNI- L s,
# 3 Fourier SN DILIRDO B K DERETH 72, Lo L, (2.32) i, # 3K Fourier
¥ ¢, 2127 a, & b, ZHWTHIZERT HATH > T, #3% Fourier #LEUE R
U7zWBIE f(x) ITHR o728 &I, 2D ¢, ZEBENIZGA T NS S D TR
W28 22T, f(z) DEBDZHVIIEANLEESWMZ ZRBEDNH DD, BH\.

HiZ a, & b, 2525 (1.32)(1.33) %, (2.32) IZRAT B 721) Ti269

2y = 7y — iby)
:/W f(x)cosnade —i | f(x)sinne de

_ / " H(@)(cosnz — i sinnar)da
/ f(o) [cos(=n)a + isin(-n)a] da

Euler @@*%@37{6 DI (HF)

= /W f(z)e ™ dx (2.33)

DEIIZ, Ho L WHMIZEHETE 2. ST, FoNfERE L TH Z S5 1200127
—— JA 2m DOFBUERIEL f(z) DR Fourier fhE & #2358 Fourier fREL ¢, —

fl@)= > cpe™ (2.34)
1 o :
Cn = 5o /_7r flx)e™dx (n=0,£1,%£2,---) (2.35)
N J

F267 5] BE T2 T, ¢, & AR ML (spectrum) & 5 K3 FBEMWAZZ L BB E0E LA
W [FEEE] AR MIVARIZ D WTIIAN K.

1268 q,, & b, %KD 272D O % = ABMOBI AP BERSIE, ¢, DREREME .

1269 [ 3] % Fourier (REXOBATREOMD 1/7 BRELDT, H 55 LoD 7 2HFT, ¢,
DEHR (2.32) DHED 2 EHHET, 21 L LTBWVE (555 ABKRTIEEW).

1270 #83% Fourier “f2”# ¢, F THENIZBE L § % Fourier ED—SHFRITH 5. T—ILILEL.

1271 5] 52 Fourier (RE(E B0 8D 1/7 TR 1/(27) THEIZEITEREETS. 20
r2J IZIZE®A D 5. Buler DA (2.4) RO TR —co M EDBRNPSEFEL THX.
[ R] ?’Ei Fourier fRE DD FHRD —c0 TH S Z L 2 BN TIEL S\,
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R, BTOETY, FEPEZBOEL o 2B L THEI 5!

[(x) I XEBAERIEL a,, b, (FFEBF, e I FERBUERREL, ¢, 3IEZRBIITH 5.

“WE3E" Fourier fiEL & WO NTZh 6 &\ o T, ZEIT (2.34) DA ERETZ
o TIR o\, PN EBIEREBR D71 61272 Zn e ES5THITNhTW
% #85= Fourier fREUIEHUMAR SR (§ 2.3 THER)PB. F7z, e R %2 HT,
SRR B AR, 0B [H<ETHEREZRLTVWHDE] LART T
ENEETHD (§2.1.5 & §2.1.6 Tl 72)r2m,

f(z) WEZ 6Nz &, F Fourier ff# a,, & b, ZRKOBFHEIL, HHOL W=
MBI ORAEIRICKE I Nz, L L, UFOREZ f#1)1X, 838 Fourier R
cn ZERDBI-HDDEBDHEITEEMNICEETH DL Z LIZGML7ZA 5. Zhid,
BEBUHER U 7280 2D THh 5.

§2.2.3 [EE

B8 16. [ERARNEH] A 2r OEBUERIEAYE Fourier SEUZ R FTRETH 5
&9 5. (1.35) Mo HiFEL T, #H3E Fourier fE DI (2.31) £ TERE &.

M 17. [BERAXEWY] I 2r OFEBMHEE D #E3E Fourier (7 ¢, 25X 51
X (2.35) %, 5 Fourier /3% a, & b, &5 % 5 A (1.32)(1.33) & FIH L TR,

fRE 18. [EMANEH] EBUHEBBDE R Fourier 575 ¢, 13,
Cn=C_p (2.36)

7z S X 5 VW I g Ry
[RERH] AR D & 51T, ERILEDOERIT U220, FERAERIE D FE Fourier FREUD i

1272 [FEIR) EIX, f(o) &, EBUEBIBUZIR &3, ERBUABBIZS L CHHEMATE 5 (&id).

1273 [FI38] Fourier #2(D THFERR] X EHEEX (FHRE)] RenwSIvdbozb e, 0
I UIEEMZE>TEIEIETHS.

P27 @R BDBNTZZ T, RLAATBEN - ABELTWBE LI LU 06 Livkw. HEREZDH
ZATHSZ 2T, K0FRIZLESELTVWEDTHS.

275 [7ERK) (2.36) (X9 B MR L GEHHIE, BYNC X o THRARSZ ZEME . TOEKRT, I 120
HETIHEHTENL V. [fie] EELEE2RTHEIE, 2 DUMNT, 25 BB H D (BWITIKT).
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72 RN EMWHE (2.28)(2.29) bbb a, =a, & b, = —b_, BUAT H2761277,
an —ib,  ap+iby,  a_, —ib_,
2 2 2
BIRE 19. [AXEBH (RB)] EREHEHRICHT 520 =ABRKOER M % FEH

B & (n & m I3EEE) 27

(LHS) =¢, =

=c_,=(ROS)  (2.37)

1 ™

2 ),

emremady = 5, (% 50, % /7T eMTeTIME Qg — (5nm> (2.38)
B8 20. [AXEH (RR)] A 2r O WK O Fourier (78 % 52 5 A
(2.35) %, #13& Fourier fk#X (2.34) 2 S EHEEHE X, Tbb, M@ 17 DHEIC
S 3, ERBRA (2.38) 2 FIH L CEIFT,

928 21. [#3% Fourier X DBIEAHI] cosz DHEFE Fourier % Kb & .
[f#] Buler DA (2.4) 12 & > TIO

_ ! T Lo (2.39)
COST = 26 26 .

THHB ZDEGE, n==+1 DUADIHIZETE e T, R TIERL, 725722
D 5 732 5 F RIFDMREL T H 51282,

1270 [EE (BH)) ERBEREBDE R Fourier RBEUIL B Z2AEHTH 5. bbb dy ki §2.3 %
HUORZIZ2o, ZOHEFEE Y0017 Wz b, LU, TORIHRIZE ZI2H B D0,
Z NI, £ Fourier RBDIRE = BEX THLRY HB% (2.28)(2.29) DRILIZAHZR S W (5
HEBIB D E Fourier fREI1, 2HZ2H, BRE n TH U TEHRINTWZZ L2 HWIEZ D).
HEHEI L U TOHEA Fourier (L ¢, ZFAVWNIE, THIZEXTICEER (2.28)(2.29) =1 D
DORICENTEZS. 2 00FEHEAND L0 B, 1 DOEREE AV HAMERIRE D 220,

277 ) TRBUERIE D --- | % T#3 Fourier BT -+ ] 2o 7z, K ELTHIAREWEL
ERHREMEICEBIZBEUT, 522N TLEI> b Ly, EER, EEIGHEET,
TV THRWD, BHREZBMIC Fourier A EFAL, ZD%kICH % Fourier BE T
FEBRETIGILIE, BREELTORE ¢, ORICEELTE ZEIFREATH L. KEN
(2.28)(2.29) Idp B = & & Kl o TOAULT 0T\, ik U CHMET X 312 £ 45 Tld /i WA,
WUTHL 3L, HE, ALERE 2721 1T THEATWS Z EIZIEHL & .

1278 184 TR 72 X 512, 8, 1 Kronecker DTNV X5 TH 5.

1279 [/i$] 9 Fourier fREXDEH (§ 1.4.2) LMD FIEEZ AW K. T72bs, M4 D& 52, HE
Fourier k£ (2.34) DM e~ ™m® ZHMNFC, FHIRES 2 ETE L. £72, ERBICHRL 2 Z
& T, FHEED, £ Fourier REOEHDZAL Y BELLBRIND L 2N D L.

1280 iz 5 s s Ly, D% 0 ik, Euler OAR Y #3& Fourier HEICHARSHRWDT
HB. ZOEKRTH, HEF D Fourier DO EEMELHEMCTE 5.

1281 [ 38) A EBUR M DSENT WA, 55 A, A0 “BK 13T TH 5 (hd X).
1282 7- » Z HBRIETH - TH, Fourier HE & L A TX . [#liR] F Fourier fABUZ DWW TH, FRED
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IR 22. M 21 & FERRIZ, IR (3R Fourier SO R X)) % LM L1283,

sin*x = E(e_‘m — 4e7 T 4 6 — 4  e¥7) (2.41)

PIRE 23. [EE - #4K] DHOGHRTEMT 2R 2Tt (n IZEREOHE)

e = ¢ = einm = cosnm = (—1)" (2.42)

(W&f#E) KB TH LD, HEDFTHNPD LS TH 515,

"™ = cosnm +isinnT = cosnw = (—1)" (2.43)
e = cos(—n)m + isin(—n)7 (= cosnm — isinnm) = (—=1)" (2.44)
€T = cosnT + isinnm = cosnw — isinnm (= e ") = (—1)" (2.45)

EIRE 24. [FIRE 10 DERIR] K[ [—7,7) CERI NFEBIED 1IREH « %,
] 2r DJHIBEE L 72 % & 51T o BRI AN HRER U TR NS B f(x) D

ZEDNEZRD. 2 2L 2f5ADARDLSE,PNBIRAD, 2IHD 5 7% 5 FE Fourier S TH 5.

1 — cos?
sinz = # (2.40)

1283 [k v M sin O 4 T EROHFTHET 20XV I HhEAEITHS. £Z T, Euler DAR%E
FAWT, sinz % e TRBELTHIFIE, 4 FEEOFHE A SEE I AW, E=MAHKOAKX
EHWT, RN ERHEEZITS I N 2EERTE, ERIEBEIR ™ OEFZ LG AMEIH
fRCEB7225. HATERBICHRTSZET, —RPPZLLERKLZD, SHENIEZHIC
FLLRBDTHS. [HE R0, HGUPERTH S L 2EID L.

284 3] U, 1 20 SRR EE (BUF) IS L TRSIT A E D TH - T, T UL, B TIX
7, n TR AEANTH . B (H D WZEEI) einr EHF einT £RRE L TIER SR,
[DWTHRBS|BUE 7 B o 1%, BA L, 5o0 0 REBEZ X T VO TRH LRV A L.

1285 (#5338 cosnr = (=1)" & sinnm =0 2B VIKT (2 2Tk n 2 BRBUIBRET 2 BEH 20,

48 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



#3% Fourier fi80% Kb & [f#] 5% Fourier {851 ¢, 1, (2.35) %& F\N T 12861287

™ ) ™ ) 6—ma7 7“ ™ e—inz
2mey, :/ f(x)e "™ dx :/ xe "dr = {a: , ] —/ —dx
- - —in|__ ) . —in

T , 1 , 2(=1)"n
nm nm wmnm mwy N 246
Zn(e te ) +n2 (6 € ) ! n ( )

J/

(2.42):@) TH
L5128 Uzhio T, KBEDIFE, 5% Fourier R3] ¢, I$MEE L 72> 721289
(=1)"

Cp =1
n

(2.47)

% Fourier fREIDGE L ERRIZ, DRI n BBENZDT, n=0 DHED ¢y %
FIRFHER RIEZR 57200 ZD 72D HVWSE AR, (235)IZn=0 F74bb
e =el=1%2RALEZKRATH 5:

= i/ f(z)dx (2.48)
T J—n
ARNZBWTIE, AEBO R 2r TOFEDZ0 5, HPDPIT ¢g =00 b 25!
L[ dz =0 2.49
co = o | xdr = (2.49)

KO 7RI ¢, & FH\WT, #3 Fourier ffEU, LT THEA 5N 5:

) 1" .
flz) = Z cre™ =1 Z (=1) e (2.50)
n
n=-—00 n=—o0 (n#0) |
n=0 % R4t

1286 B E] FHAMBLERIZ & £ 72 > C, BIBOERIED, [—m, 7] 25, 2 Wik T bbb (—00,00) &
RBDEDNS, BMAHIHE (—oo0,00) IXEDL B LGNS 2Dk, HKLRHHETHD. &
7251, Fourier ff¥%2 52 2 AR, ZABBOELERR, T2bb M 2r TORD %R
PIZEPNTVWENSTHE. ZOXDIT, " HF L V- TH RE—ERAXNEZZENTS
DPRIFBHEBICES (£, "T@ﬁﬁﬁ?l%ﬁzfﬁﬁb\éé:\,\’)EE-'E@%ﬁE’C%%)) Wz
WAL, TNIZRSBRTNE, ZOLIRENEVWIZAESIETZ A HHEL S 5.

P87 (2] Rk, W 2 2 CTHNE, il EARRTE 5.
1288 _1/)i=—i/i? =i REDEANRHBEERS BN &,

1289 [ 3] 2L, f(z) DEEBTHEDPRICTHS.
(L] SEE S Y 1, A O DBFRE D . M MR R T 2 BN RZI S h5.

1290 [EE] $74bb, —co<n<1,n=0, 1 <n<oo DET3BY%2EZDH5DTHS. & Fourier
REEFERY, nb‘ﬁ{ﬁ%c‘zé CITHEEEETS.
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E Fourier BEDIHZEERRY, n £ 0 ITEETRITR 5 422911292
ST, BRI HBEEZHSZLTALD:

f(I) =4 | = (ez‘x _ e—z‘x) + <e2ix _ e—2im) _ (63iz _ e—3z‘m) I (251>
—_———

pogii

(o] —

1
2 >

P e

DS, n = £1,42,43,-- EXAMWICHEZRORTELL I LWHEETDH
%1293 52 Fourier kA & [FIRRIZ, RELDMSEDOIBAD D5,

B8 25. [ERBADHGRICK > TEHEER ENIF EEB S o] [ME 24 TKRD
7-#83& Fourier ff# ¢, %, f(x) DEED D H3KD BRI (2.35) IZHD Z &7, HE
Fourier %X a, & b, ZHWT ¢, ZEF£K T 5 (2.32) o HEEE L (T4abb5,
EEABBOHBZMEAFEZIT D). #ERA (247) LELWI & &l K129

IRE 26. [BIRE 11 OEHRR] XM [—7,7) TEH S Nz EHEREE |« %, FHH 2n
DA 725 K 51T o BRI EIARNICHRRE L TE S W B B f(z) DEFE

1291 (g 2 £ %%, E Fourier U BT 2 n 1%, BB n THoT,n=02FZ0HETS
ol BB A A, FIEIE ap D, ThiEn ILEDTICRIRFETZ2EDTH>T, H< X
Tn>1Thot-.

1292 [BE GER)|n=0 D& g =0 LREF-7ZDOT, RAFEE FIZ n#£0 OFEEHESIIAE
TlERWREES e LR, THIENEBETH 2. E# Fourier FEX (2.34) OB DRI,
[—co 75 00 $T1ITDRULEAEDES] P EE, FRRAENSIERL A, BHIGSZ W RH
5, 0 n =0 OREDHRIE, FEAKIZIX) TERVY. £IT, (250) D& ST, AL
MHMEBSDOTREIC (n #£0) EELL LW AW, ZZHWRMEEOREDN EFRDED, (2.51)
D& S IZEAMIZIHEEE T, ZOMAD S XRS5,

1298 PIFDO LS IZBHM UL, ZH5BITIEBRTHEIODDTH 5
f@)y=-+E-28)+E-1H+EEOHE) +CE1H) + (E2H) +---
=(BEO0HE) + (B1ELHE - 1HEH) + E2H4H —2H) +---
SOEGEITE 0 EAY T Lo kh, —fRIZIEE T L3S0,

1294 [FE & S8 R 10 T TIZE Wz g, & b, &, (2.32) ITRATIELWV. F2T, a, & by
ERDDZODOHAREIRD K> THK. ZTOMR, ¢, 2RKDZFHFILEL LT, (2.35) 272
By, (2.32) Z OGS, &5 5 WBMEED, B, BHN G E % KRG L TAa k.
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Fourier #{#% sk & . [fi#] & 371345 Fourier fREX ¢, & Kb 5 12%:

0 ™
2mey, :/ —xe "dx +/ xe "*dx
—T 0

2o0=1)"—2  w(=1)" w(=1)" 2A—1)"—2

h n? * n  in n?
(1 -1
S S A— 2.52
= ¢ o (2.52)
RUED, BEHZ 0 BB T T, oo WEBNTEHRE T 5129,
0 i T
27y = / —zdx +/ rdr =7° <= ¢ = 5 (2.53)
—7 0

AEBEDZE, BB ) & ¢, I EEBICTEEE - 721997, ¥ 3 Fourier $EU

TEED DETCET D SR
n=—00 n=-—o0 (n#0)
— ~ ~ o
(n#0) DFLIAE (n£0) DFBLEN
-2 n Z e (2.54)

n=—o0 (n#0)
THD. ZITHRIATHELIWVD, SS5IZEHMTEZFSICEx5 A A 2 THD

DT 0 BEBOYGE (n=+£1,43,45,--- ) DA, 2 L WS EEZE DD, L
WEEE k(= 0,41, 42, -+ ) ZAWVWTIZ8 =2k — 1 LB DT 5 12097300,

fla) = g - Z mel(%_l)x (2.55)
k=—o00

1295 [JLpft - EE] o AR CTH 57278, |2 1HMBEBTH D 2L (RUTAK) KEEEET 5.
1296 BRI OB A AREH VS L X O ifETH 5.
1297 78] X (2.32) & OIS AT, 83k Fourier G —MICIIERBTH 5.
1298 137 #83% Fourier MBDIZE L, ADEI k<0 £HE X DD T, k [FERKTIEAL.
[

P9 HEND K] k=20l En=-D5k=-10Dr&En=-3 k=002 En=-1k=10D%
En=11Lk=202Z n=3R2rRD, SHLALAHD n DIHOAR KB TETW5. HF
ERZE, 4k & tn PEMTIRAVWI LITERZETS. LML INE, BB ENRIC L
5HDTH->T, KEAMWFETIZ AW, [fiE] 35254, n=2k+170ELEVTE L.

B0 MAHIG S n =0 DBABLEBLALBRATETEY, k=0 TERBLABWV. BZIS, kE#£0 &
Wo e TBEZREEIARETHS (k=0 260).
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BRIz 5IHAE S T L TH L 5180

2 . . 2 A .
f(l') = geo — % (6” + 6_”) _9_7'(‘ (63w + 6_3m) —_— e (256)
k=1,0 k=2,—-1 k=3, -2,

R0, +n (= £(2k — 1)) TORNFRYE, B X, FEOMIHEDBD BRI NS,

B8 27. [(R¥ ¢, (TR REEEA] JE I 21 DEBUAREEL f(2) D Fourier £%
Boc, 2525, f(r) MBEER S ¢, XFEBMERDE. fo) DPABEBESIE ¢,
FHERE . TS ZFFHYE 1302,

(WE&f#] ¢, 2525 (2.35) D e X 5T

Cn / f(z COS nz, dz + z—/ f(z sm nx, dx (2.57)

(i) f(z) HMEREE: o 1F, I OWR D BEBIZAEKP X IcEn Linh,

Cp = % /: f(x) cosnx dx (z %/OF f(x) cosnx dx) (2.58)

Cp \EFEELE 72 B 13031304 (3) f(2) HAFFRAER S 1K, FEEBDOHERE 7 BEEIL A B 2
iZEa i, e, MR L 151305,

Cp = % /i f(z)sinnx dx <: %'/0” f(z)sinnz dx) (2.60)

B0l BIRD & S IZHEBE L 7=

=+ (B-3H)+(FE-2H)+E-1H)+CEOH) + B1EH) + (FE2H) + B3H) +- -

= (B0 + (E1H+ B - 1H) + CE3H+ 28 -3 H) +

1302 ) [ 26 CTHIE %, [ 24 THE %2, TNTNEICHRL TWD. 20O &5 REEKHIH S
—ftE HiETHETH 5.

1303 {701k, (BB D o SNFRXFIC B 1 2 @A AR (1.27) I Udd - 72,

1304 qg_ﬂ]_:] ib‘f})

1

Cpn =
o

(4%%%() (4%%@(1%@* / (BRI x (R da

= (f%ﬁgéﬂt)dgwrz— / (WP do = / (BRIR0) do — (350 (2.59)

1305 [FHGEE] A, MUBE, HEBIZELRD. WEI S5 TED 2 HEEE L.
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§ 2.3 83 Fourier ¥ “H 5”2 Fourier iR~ DIFE

§2.2.1 T, FEBUEBEDZE Fourier X (1.35) %, #5& Fourier %X (2.34)
NEEBEWZBZLIZEHIIUTZ. Uzh3-> T, 3% Fourier REHNSHEEL T, =
Fourier fiBUCRE2 Z L (X106 MR WS SETHEIFETLWEZHEH B4,

U U7, ZOFMRERICIK, BEEREZHRHET 7=y 7 28%< &
LOT, MEOEATHENDTE Z 51307,

-8 28. JAHA 2r OFEBUERIE f(x) DHEFR Fourier fkEH 5 1% LU T, 52 Fourier
MEBICRE I L. bbb, IROESAL % R 8%:

o0

f(z) = Z et = 30 Z ay, cos nx + by, sinnx) (2.61)

n=-—oo =Y

o

[REHH] ¢, DEFEN (2.32) & Euler DA (2.4) % #3& Fourier fAEUTRA L, 7HL
R Z W TS & BRIz D1 51309

Z c emm
N
n=—oo @ %g

= Y s rignng
= —————(cosnz, +iginnx)

2
n=—o0 % %
_ 1 i (an cosna + by, sinnx) —i—il i (a, sinnz — b, cosnx) (2.62)
- 9 Pt n n 9 Pt n n .

J/ N J/
g '

(Re) (Im)

1806 g72b b, (1) B A T, (il) MAIOFFHAEDOHFIZES —Z 2%\ 5.

307 [ k] § 2.2.1 T, 5 Fourier B S HFE L -0, BMICHREPER THEI ST H -T2,
Fix, KEIOFmIET, 3K Fourier fi 2 EAT2EMOHABL VWIS ICAZITONE. b
5, #34 Fourier # % BEM & U T, 5 Fourier #kE & OBRZHESL TFIETH 5.

1308 52 Fourier M H* 5 #5& Fourier SN D EIIRIRFEATH 5. 5 Tld72 <, 5 Fourier
WED 5 E Fourier IRBANDER, §abb, F5% “AENLAIIPRT I LHEZTHS.
1309 [BE - KEWAHS] (1) 11T7HS 21TH: ¢, & ™ F e HITEERTHS. Zhoz TR2EBUIC
RLAEW] WO B2 RWIRT. 22T, #E K ¢, & ™ 2% a,, by, cosnz, sinnz &
BRI RNERA L. (i) 21/7H» S 317H: TEEIEHEAZET] WO B 0K T.
o %, FEHEBIMIZAETREL VWS HAIIES. (1) £ (i) 5, BT 2 5 bhhid,
WMEDHOERIZEZ 272550, Bi2U T, e ¥ M UIWCHAOT GREERYMHIZ) ATgEZ A 5 .

53 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



(HEff 1) = f RSO (BB - A RES0C BT 5 BERERIMR (1.21):
cosnz = cos(—n)z, sinnx = —sin(—n)x (2.63)

(¥ 2) 5 Fourier fR¥U% B DBERIEIZ £ THLIR U 72 BI£R (2.28)(2.29)1310:
Up =G, byp=—b_p, (n=0,41,42---) (2.64)

(YEfif§ 3) —o0 B2 oo X TORMIEL S %, BT 3 I/ EI B

0 o)

d o= i +Y > (2.65)

n=—oo n=—oo

f(z) TEBERBALRDELI S, R, EBIEHEZAZIETTHE. ZoFlzHE
W, B2 ET AR LU TAL D, B (Im) I2BWT, i/2 DRECEH I,

00 -1 0

Z (an sinnx — b, cosnx) = Z + + Z (an sinnx — b, cos nx)

n=—00 n=-—00 n=0 n=1

(2.66)
E3TIIZHETES (MAIN3ED). ThEhz RTpL:
(i) n=0D&EIE sin0r =022 by=0WRIZB2Z HSNIXRE RS,

(i) n>1 DEHEX, O ETHYT LI LT S:

Z(an sinnx — by, cosnx) (2.67)

n=1

310 2 ik, FEINC (2.63) LEliL WA 5 (FlEER ).

BU R BB 5 A, ZNEMHO DO OBROEHRATH . Mk L 288675 LI, RIS
A CARAE L TIR7R 5 720,

B2 hy = 0 IFEETH L. Y7z T BEHT R E TR\, £ Fourier fRBD RS TIL, b, &, Z
£Z25, BAE 0 ICEESNTWAEZLIZETH ST, TEIZIRD K> TIEL L.
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(iii) n < -1 ODHBENEETH L. EEICEHEKEDS:

1 -1
Z (an sinnx — b, cosnz) = Z [—a_, sin(—n)z + b_, cos(—n)z]
(2.63)(225'4) |

n=—0oo n=—oo

NE

(—agsinlx + by cos lx)

(~

=1

J/

RBIDED —n=l LBV

NE

(—ap sinnz + b, cos nx) (2.68)

(3
Il
—

Lo —E f=n BV

217H, 31THTIX, £ = —n OB STV SR OFPFASEME 1 <n <

00 &g o 723

(1)(ii) (iii) 2 £ £ T (2.66) IR T &, BT (Im) 1, MEX - IX 0 HWT 5:

% Z(an sinnz — by, cosnx) + 0 + Z(—an sinnz + b, cosnx)| =0  (2.69)
n=1 n=1

DA 722 L THED TENTK D o 720, £2Z0 0 TR SR\, EE
DIFIDEEFE M E Fourier | EERLRZ L, TP A, HMFESDORICENLTL
BHIR ap/2 ZIREMBEEREKR > TV 5.

UL, ZORERONFEL, BHMOER LMoL 5. —&ICFETL

1313 (RO 7] FARIT € & n & B EDZ DB, AOMES AV, 05 n OREIL, FIZHD
BERZHRTZUETIERVRSTHS. bYW IFhIE, H2WE, EMERERLZ RS
E, 0 et n EBEIES, LEAR m AFLCEATRIES L.

B3l (RN K] M OHPHD, —co <n < 175 1<l < o0 XEMEINZ. (=-n BE 1
AR THS. INNTHRSES, ~EEESITL TR > TBLRETHS (ZERM
TB L, K ABTHES).
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£95:

o0

1

5 Z (an cosnx + b, sinnx)
1 0
=3 ( Z +Z+Z> (a, cosnx + b, sin nx)
n=—00 n=0
1 —1 00
=5 Z [a_y, cos(—n)x — b_,{—sin(—n)x}] +ag + Z(an cos nw + by, sinnw)
n=-—00 2N n=1
e -
= % 3 Z agcoslz + bysin bx) + Z(an cosnz + by sinn)
(=1 n=1
HULDH 2D — n AN e
— 50 Z a, cos nx + b, sinnx) (2.70)
=1

U 727535 T, #3& Fourier #0135 Fourier A BUZ IR U, B I3R X /213151316,

MR8 29. [(§HEfH)) £ Fourier i~ DIFE % HEE)

[t 24 T3k 72 # 3 Fourier fE (2.50) ZIx DR A 5. (2.50) &, 5 Fourier
TEL (1.64) 1F, BEBEHWE0EPOEN ZHNE, [ UFEBEBEL © O =
AR D720 6, FHTE VRV, T2 5, (2.50) DREHIEIEA T, BAOH
5 (E4CREHE & 0, (2.50) 1 (L64) KRB RRIEE S0, ThEMENID &,
[REA] Euler DA (2.4) & FWT, ie® 2L L BTz bIF 5 &,

f(z) =— Z (_i)n sin nw +i Z <_i)n cos nx (2.71)

n=—o00 (n#0) R n=—o00 (n#0)

J/

HABIET

ﬁo) n @:\%*DQIEUJ n Dj \n..\ﬂ] LHHY U 33’\ < /mﬂ]naﬁ%ﬁj\iﬂjéﬁ)’”

Z Z +Z (2.72)

n=—o00 (n#0) n=-—00

B R fFHMPS 3FTHIZE S REW] agcos0x + bysin0r = ag &, ag DHFED I EIERE L.
1316 KERED EAIILAT D 2 SUZER S NS: (i) BIOME, (i) B0 E EDHRICER YA,
BT WEIE, n#0RDT, BS54 n =0 RINEHNTHS. BMESIE2:EY ICLHDEIINAR.
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DO RZTE DM HE1T, ME28 LA UTHS. £7, BEHZIRD L 5 IZHK
X LS BIs,

—1 0 n fo'e) _ 0 n
Z +Z (=) cosne = Z (=D~ cos(—f)aH—Z (=1) cos nx
n=—oo n=1 n \Z:l _g . n=1 n
n:fg‘g:io‘b‘t
o0 -1 Y4 X/ 1\n
= — ( g) coséx—i-z( ) COS NT
/=1 n=1 n
=0 (2.73)

(2.73) IR T = NUE, HHOBAOEADEIL Y| 72T\,

— - " sin na (2.74)

n

Z (=1 sin(—0)z + Z (=1)" sinnz = 2 (=1"

Il
R

Is (2.73)(2.74) %, (2.71) 2R $ &, F Fourier #{# (1.64) IZ /&3 -

o o
—1)" 2(—1)ntt
flz)=-2 Z (=1) sinnx = Z =0 sin nx (2.75)
COEETEELN (1.64) DI —s 2 %)

EIR8 30. M 26 TR 73 Fourier # AL (2.54) A%, M 11 TR 72 % Fourier
WAL (1.67) & —ET 5 2 & 2REH0,

318 [ELRE] BB 0 1T L TRAIT S (—1)f = (—1) ¢ BV [FE] L (—1)0 2 BN,
T EZOEBHAIRTE 5. 0 (THEY A Y TIRD TS, Ml ITHETE 57255,

1319 Zr RIS D E FE sinbx = —sin(—0)z ZHWVBITEE R,

1320 L% 1) EiE, (2.55) OEME WIS TOREETHS. n % k ITBENRLHD
(2.54) MO EFE L TH L. ME 29 LFEBRIC, BEHVAED L2025 2 2R UERIC, % n D
WAIZ LN THADLI LT, k 2BAT S, (HE) b L, (255) »6ldezsed5e, b
FLPPRWETTHS. UL, 2L TED TEARV. SBORBIIAZhZTNEZ0 S
TH5.

L2 BHOHT DL n=0DELEEZEZALLENDH LI LITHERE L.
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BIRE 31. [(E) ERFERH DHER Fourier #i#g]132!
SR (=, 7) T S N7 BRI oo/ 2% 2 BP2 2 WA 21 O
FIARRE & 72 5 & 51Tz EARKIZILER U TIE S N A BB % f(z) & BK<.

(i) f(z) DEZE Fourier FREINIFE L 725 Z & Z/R U, BLF D Fourier A%
H X123 BARIIZ 5 THFEE 2 & & 13241325,

f) =2 > D" (2.77)

(i) (2.77) ZFIH U, EHBUERIEL cos(x/2) & sin(x/2) D5 Fourier Fk#K % |} 13261327,

T\ 2 = 2(—1)"
oS (§> = [1 + ngl T4z COSNE (2.79)
2 o 4n(—1)"
sin <§> = 321 1n£—4n)2 sin nx (2.80)

P20 IR P PSRRI T H 5%, FHLEKIR R T,

1322 R3] 2D & S ITHEBEARVES I, exp(iz/2) DX I IZEL DLWV, expl = TH 5.
72U, BEDLGEE, HEIE N ERATFTH > T, NI EILEND 5.

1323 [ Z OBA I, ERBUEBEE DB Fourier fETH 5 DT, #H 3 Fourier HEH EHEEU
e S7n. Tabb, FBOERIZTELE & 7405 730,

1324 ERUBERAEICK L TEWAERR (2.35) FERBERBICH L TEBERATE S, ZhaRt.
[k M EEBEBEEE Wo T, EIBE BRI TN T NFZEUERESIC M S . $5& -

1325 (oD —HK] X1E D, n=0, £1, £2, .- LBELUTHRLZ I LHEETH 5:

2 2 T 2 —ix 2 2ix 2 —2ix
=S4 (2 - = A 2.76
f(@) 7T+(7Te 371'e )+(37T€ +5ﬂ'e t/-’ ( )

Bhen

1326 (R WEROBERITE S Z 72 < (T72b B, #55 Fourier f54) (2.35) (25 Z 7<), Th
5%}, % Fourier /25K (1.32)(1.33) (2 L7243 > T, w7z =MBEMOBESHE 2 E T &
Z DR, # 3 Fourier iz FIH S 256 A LRWIEE T, GHREEPFEICE L 2R %
i rycai

1827 (v v b A OHIFA %2 AR n 128X 5. 2130, PIFO L S5 ITHRAIES &2 23 il v

o] —1 00 o) oo
Z ap = < Z —|—Z> an—|—a0:Za5+ao—|—Zan ({=—n) (2.78)
(=1 n=1

n=—oo n=—oo n=1
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§ 3 Fourier iR DOMEE

Fourier fBUZ1E, WL D OEELRBANMEENH L. Z 2T, YHd 50
B TFEOODIHBFE L WO BRSO EHEP D FELMEEZEL | B
PEEIRHDNT v RIZHE L RPN SRR 51328,

§ 3.1 Fourier D IR EIE

INET, 525N H % D Fourier S U IR T 2 D IRTEE Uisd-
7. §14DH-WTES Lz L D12, KIEIZH, FF5THATE .

IR D — R (S B 2 FHEE X B DHIR T H 5 X, o THE LR
SEREIHFVICHEBEMBE YR, ZTIT, BEIEZEMIZLTTY, ZiZbB
Ik AR IS Z L ITERD B B 1329,

f(z) DY LBEMA ATRET, Z DA AV ERE T “% V72 51X, Fourier FkE
E f(2) TR 5. 72720, A sl B W TiE, EAH (GMPRIE & AR
fEDEEIE) IZIUR T 5.

DEDIE, REBICE>TIRL, FEIREHAREMRLIT L WA S, Fourier
I DEIIEL , FHERHADOHFET S BHFARLTINT, FEEME] LwSbhb
RFTUVMHIZINE L T NEDTH 5130,

HT22IZHNSEBOIFIERTH, TOLRMEZHIZLTWASEL L- T,
Fourier #kEUZ RBITTBE T, £ AUITTOBEUIZINKR T 5. L7zhoT, A LD
fi@@f‘?ﬁiﬁf: HNIXZZEFTTH KO0D7ED, BRI EEIZHT D 7217 U, XA
N CHEMINZ IE S 1332,

1328 32 Fourier M CTiEin %2 D 5 A%, #3E Fourier FBUZ DWW T HABETH B1E0 0 T, #HE
O AFPBEREBHEMER L 5. LrLAads, HERIE-SRY ENSZ K’EF[ETé (b
X, HERERET LT DN WERT, KERTIXEIT 5.

1320 = @ & 5 B CHiT 2 L 2% &5 DX, Fourier A DRiME &\ 2 % (Taylor S D& T
WHEINRW), S IELTLESI o THS.

1330 ZNIFE REFETH L. FEERD 1 DTEHHFETNE, BORARETH B0 Z 12, Taylor
WEAD 5 IEFIRIFANT H D

B3 [T CHNABEBDIZLEAEN - 0] &, ~RPILVITEE 2 L TE A2, ik
LT WZ EIZHBL RS TH LW Z e 2EK LAWY, ANOHIEZHEMHET 5720121,
éiéi@fi@f\@@%#n%??ﬁzf%é LIZRDK. EhoZ®, INETHHLANZ
TEIZEWNTE/-DTHS. [TETIE ] BBV F“mﬁﬁ”éﬁz%tfrb el mEEWST,
NN Z L TILD B EEZ T T, éﬁt% IJLTEBTE A,

18332 26 26, REFAOID N 21X, BERWEY: ST THh - T, Mg cidkibh
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§ 3.1.1 RX7oMIZEHT (piecewise continuous)

BRI DREN T, SREEZhE 2HMRIRIZD G < HY, HEE (A3,
XM o<z <b TEHRINZEL f(2) B TXOHNZHEE] THD L I1EBH
DARZE-3TZ22 05

(i) A PR D Al U 2R 72 701935,

(il) ZRNZNORESTBVCTHE LAV, Thbb, M2 S OMRE L /&
{73 & DRBERAEAFAE L T30 & I HFROME % & 519371338

§ 3.1.2 RXZMIIE S D (piecewise smooth)

[f(o) BEBCHESD] THB LI, f(2) 20 1 EEEH /() A,
EHIC, ROMISERTH S Z L2050 £(2) RXAITHS 7551, f(o)

DNDOENRTH L. TR2THNZBABUICTERKREDELDENSTH D (EXRESRY).

1333 ZHOHH L WHENEHNS D, §3.1 TIXABE ZORKARBI T 2HEIFRV. MBRTIIE
kZ 525 (bbAA, HloTEITHELEZZ ZIZRW).

1334 [(ELRE) B H 5 XM [a,b] 1I2BWT, 1 KD D7D - 72 MR TRIL X N 2 BHUE R EL
EWD (x, e, sinx 7RE). 272U, T OX M THEEEKIZAEHCT 2 BIBULEREE L T vb iy
(tanx 72 &).

1335 [ Ak < | A BRE & XA SNBMMEEIEL, 0TI E 5 DWARIE [hEh%H ©
&%, A5 HME DR LK (AN Th 5. BFEOMRLSIE TEEAL &> AT
TN, bRbNHHIETEROISHIC BT, S0 Rl A% 5 X 5 2R8I (AR
D) BT BIETE . Lkt T, MORVS 5L, () il ans.

1336 [WRIRAK) 72 & 212, f(z) ORBEEED 1 D% 2= a9 LB IS, EOHTHDBANS SO
WA (RBIRAT) f(zo — 0) &, BT o Al & ORIBME (JEREBAE) f(zo + 0) 1,
EO h #FWT, ZhTh,

flwo = 0) = lim f(zo —h),  f(zo+0) = lim f(zo +h) (3.1)

LEHZIND. ] h>0 RELRNS h AL OALETL.
1337 (A< ] AIMEZ LB 213, TDOH/DE B, BERLATUEEI VWD T,
|f(zo = 0)] < oo, [f(wo+0)] <o0 (3:2)
CEAERBENG. R0, WRAOBERIC (EARIZ) EE L zvwbhbhh S idE .

1338 [13: 78] WURME DRI, 13361337 D & 5 ki 5 i“&%&ﬁaéw‘é’é LEARETH B, F
NIFEETIT, HEBO @SR IXBEIC, B RO THS. ZOREETHFICFE L.

1339 [(ELH) 5B S HVRBIEN) BI L 2 D 1 BEERARAS & I A B & Bk 5.
1340 [[jZH) Z % Dirichlet (T« V) 27 L) &2 5. 1 UO TR\ AL LGS B0, 5%, ##
Blx, BLo#EHEE2IILHE LT, Dirichlet IZIZESFICEBTLIZ 5.
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O Fourier fx#UE, AT D X S IZIPIRT 5
(i) AR o T, GIBRIE & ZBRIBED B ICINRT 5!

f(zo+0) + f(xo —0)
2

(3.3)

(ii) ZHBI DGR o T, f(z) IIRT 3.

Iy, BIEEIZH LWEMATH 5. Fourier fEE, FEFEROEFEEZHS
LT NBDARS T, KMHEIZWZIE, 7227 1B IHMOY TENIEIER L TL
N2DTH 513411342,

§3.1.3 & Taylor #i# & DELE—

Fourier Mk DUNH M DHEfR %2 RO 7245 H, 130, HTHIZEHNBIZE A
EOBEBDGEE - | mEELIRD NS ETEH R\, Fourier & & 13, ;e DB
WWEDLDTPERL P T, ZND A TAZHAL P TV, ThEFEERT 5121,
Taylor $REUZ X 2 B U WIURSAF & RS 2 Z & A3ER)72 5 5 1343134 Taylor
WL Y H, Fourier FiEDA D, 15 MITUER L PG LB,

BEIZ, 22 TOEHRE AW TIEREH % BB IR RE L T < 1346,

B4 3o TWTH L. (] SR ZRBEIRCE H W CTHED ® K.

1342 Fourier MEXDIHEMED F U X1 TS 2 H#DMBD T o 2 WA 5. =MD
O THREZDOTHS.

1343 [ELft] Taylor SEULEBIS (M9) 12X I N5, Tbb, (1) FEHLEADH > TEMFTHWT
H5 U, (i) BREOWD FIREMLHTIRE T5DAR ST, (iil) (1) & (i) 2z hTH, &b,
WERT 2 LXK S 2300,

1344 ] W2 LT, BIEIC, Taylor BRI E Z ETHZIADEA S L HEEENIZRE7255. L
T, Taylor f# % JE#E L 720D 1 TidZe < T, EH LI Taylor SEUIARDIHE TT (F4b
HARBEROERK E TT) {55, % LT, Fourier S0, AR L WS Kii#ghd 5
ZEHEENTER SRV, Z 2 TOHim, Taylor #%8 & Fourier D BIETITA < T, MY
RMEIZBI T 2 RMFDEL &1 BAETIE AW,

1345 [BE] FHE, ZNFE TOLHOHIBEIZ BT, AEfEEB D Fourier f58% , AFHEIZL > T,
WDRIDO T K ROTELZTIHRWD. DX 0, BB EDBHO R EfH2ELTSH,
BOEAEDEILCHETZEZDTHS. ZOEKT, B EEMNZOTHE. THTH,
Fourier SN T EHRE2HFAL T NZ2DIE MO TRAELLKEBOICKE SN BB, S
THd. BMOOBIEARPAEGNE 2L TS NEDTHS. [THZH]| MO LBEHOEHIT
WS THD. MOEMOPEVICEDHEAETHL I L IR TH S (MBI ZOEATIE:

fundamental theorem of calculus).

1346 [y )] ARBORICI, DORMEIZ D WTIE, GEH & D D HEPREETH D L ARTULE L 572
MR S %75 BEEAY Fourier S AU RBAATRE T H 2 Z & | OFEIHIREIZE T 5. 72, PURME
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Fourier #R# DN R E I
JAABIEL f(2) PR AT O N TH 57 61X, f(x) D Fourier f&EUE, (1) &
S AL C IR U, ORI F(z) 12 L () RS 5T,
A MR AR & A MR A D SEYIE IR S 5.

B 32. y = tanz I ZXAHNTEKETIER W, Tz EiHE XK.
BIRE 33. y = /|z] \&, R TIED DM, 2O SN TRV, ThaHiHE K.

B 9. 61526223 THIRLAZETOREBIZOWT, f(z) DI 7% E, 11
BRAE f'(x) ZRD, U0, KOS P TH S Z & 2R &.

§ 3.2 IRBIMD EIEBIRD

MERIMD EBIRAED, HABEDIZFFENS] ITENI NS, HEz2&E A 5.

UTRT, REOHEIDDIZ, KM [—7,7) TEHI N D EHEBEK

fo(z) %A 27 DJHRABE L 725 & D ITHER S 7= B8 (o)) %, BUZ [fo(x) %
2m CREHAMBEIE U7 B8 f(2)) &2 < 37 f(2) O Fourier f&#I

_ a0,y -
flz) = 5 +nz:1(ancosm:+bnsmnx) (1.35)

§3.2.1 HEHIWMOPIZEBEVNEEZRS
x % 21 TRMHLIER U 72B38 D Fourier f&#IXIRATEH 2 6517z (RIE 10):
szsinx—sinQaj—l—%sini’)x—--~ (3.4)

REBRIZBWT EBEE 1 % 2r TRMPILEE U 728D Fourier #40% sk X |
YRz 3588 ZnETOMBED &SI, HEZRERD %2 & B L T Fourier

CEET A EBEHEDO WL Db R h o7z, [FE] BRI i2owT, 18
BIFE S & R DA REME] A SFRTA L.

B ERERIZBWTH, 2D LS REVWEE, 2BOMKE, U THIES 2 2Hhhid7% 5 R 0non]
CESE LN, BT, £EHZERT S, SV, BEXTHZ 50T, BRMIZBEW
T, ¥ZEFTEPREEBSBRVDRE VI ZEIFRICTEHETZR V. 72720, AERELTWS
DHEWVWDIBHITBHERARTHS (INERED &, @RV VD= HBEBOMES TUHZR
< IBHBRERFH ).

1348 Z DA, IR T 2 &, 2TO 2 THUT f(x) = 1 225, Z® Fourier f&#% ag = 2

62 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



REEETREERIER S RWEA DD, ZTARI EIFRWV. 1RER T 2HMoaTh
SEHEH 2 =1 ICRZHSTHS. 22T, BEEID Fourier #E % 5 < FIH
T, TEIEA Fourier S Z IR IS RDBEZ N TEZ I BFIENT 5.

DEDIE, 34)IBWVWT, TEFFIEr ICATIMIEEETVL, DFICn I
Y 2#fats 5] EWOIEMBOVHFI NS SIE, » ® Fourier f&E D il %
Wiy U7z#53R1E, 1 O Fourier SREUCMIZR 572200 E T TH 5. EBRIT, (3.4) DML
Zx CHAIWA 5L, kX% 5 5:

1 =2(cosx — cos2x + cos3x — - - +) (3.5)
CHNENPORT 572550 7z 213, #ifiim 2 =0 2RAT 5 &, A4,
(RHS) =2(1—1+1—1+1—---) (3.6)

R0, DD LITIERLTIERLABAWE WD FREADKER L o572,

3.1 DPHRTEHIZNIBR > TERABEL THAS. AMARNICHE X /- e B
1 IEX DN RD SN TH B0 6P G v =0 IZBWTIHIUKRT 21X TH
LU, BOREHZMZLTW5S. fE0L 25, BRI, BRIHSDRENERY T
Holz& LHMB AL

LI T—KamiZ¥ 5. f(z) @ Fourier f73UZD\WT, X3 b HHIHD A S
LZEMRELT, Wil 2 THRT 5L,

o0

f(z) = Z(—n)(an sinnz — b, cosnx) (3.7)

n=1
&7 B0 HRIEE X —HER L o 72, IHAIWODEEICK > T, KIS n
BONDZLITERBERIERO LN 7D THS. KEL n ITHUTPNHT 5 1
TRV TIE R WP 2T & o C, PHRMEDSFZFIFIRD & 512k U < 7 51352

49 ] AMATEL YR THEH, 1 YO KAMIEFETHS (D ). Lisi>T, 113KH
BT S TH B L VR B,

1350 X503 0 | 5 Fourier fE 772 &, FHEDOKEE®, ¥ & AV 1 VOKEADEZEIED L. &
FIIZAENTH BERT, AEIZERTENTCVED, RN 2 HEIIERICEELBLT
b E X\,

5L INRMEAE 7221320 0 2, BRI DIHD R 2 £ L 2 &, Thbb n % oo ITEDIT 2GR
ZHBWT, AT sERMET oI ng.

1352 A5 RO EARIZS 5 12, TR X X N5 (EING).

63 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



TEM A DS & B Sl (GEING /R E)
[ fla) DSEREDD f(x) BRI S 2 5 1E, HAMA DI NS, ]

INERZBHENTRNWIS, ZNTHEATHEWZHEEIX, [Fourier fREDINER
FELIVEFRLL AR/l T2ZEELTELHI72OTHS. EHTAREIE, Hi
W IR ERRDOTFAZTF LTI NBRNWI &, Thbs, NERREH A © EEHREK
ICEBREAEREE WD, Fourier REBDHEARDIFREBZEEL TL £ 5 mITH 5135,

ZOESITHH I NZEINBA TH->TH, BB A, TNDBFI N LM
AU TENEENL DI HH5DT, —HlzRTEIZ S:

RIRE 34. BAEC |o| % A 2r CRIBAMARER U 72 BE%L f(2) 1&, B DS ATRET &
%1355 f(x) D Fourier FRED Wil % BRI 9 4UE, 3 TIZHE 6 TR 7B
|1| @ Fourier #k# (1.60) & —3T 21T TH 5. Tz my.

§3.2.2 HHHBERIEIEBEVWDTHS

HHBEA R oIXES . BETH5. BMOOHEIZL > T, 1/n BEREUHEN
PRI, BEUICUNRT 5. KE4 n 24T 0E, BHIHDIEINREE5EDH S
O, BRI ISR ZED D Z Wb b, W 2, JHRIFE 1%, Fourier # %X
ZRDDZODEHLTFELLLZ NI NS.

[ THRIFE 2 DYFF S 5 54 (RERIIK) ]

Flz) BREABNTHE 2 512, (TN T) HARA DTS NS,

I %D I XHEHFE D OffifEIZHEATH 5. LU T, REMOFEH, “Hikg » «
XN 72 82 W 2RI A2 B O TIEFL WD TIEZ L, &L A, [Fourier #
BOWREHE LY BB @o7] ZLIZENTIELWVWDTH 513,

FEEREOHIZ B LT, HHMESOMD X 2FHEL LS.

1353 TR 22 & (S22 1) ARV L, LW ARL WAL THS.

1954 [ % 2 ) WAL, f(z) & f'(2) BEAMICRD SN THE L Thorz. KNI &
WS BRI, WS B, RO AT O OMEETh o7, L LEAS,
FERA DT 12, f(z) PSR TH S - & 2 M NTIE, Z1E T Fourier S8 BRI L
TEABBAERNES LT, B EBENERME 2 >T LE S TRALD.

1355 f(2) I3 HHERI T H o T, 1 BSEIE £/(2x) XIS DR S (Hehd &), FMMH
FEINBEMREZ LTS,

1356 EE] 72720, WL ST Z I B ATRETH - TH , A 28 U 72\ Fourier f&EAUY
HERIEE®Z RS RVOT, [/, f(r) PEAPICHOSNTH LR ML HELRS. Th
TH 748, Fourier M DINHEHIU LT E D TIXRWZ Il H 5.
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MR8 35. 1R« % 2r TRMAKILEE U 72 BI2 D Fourier 42K (1.64) % FEHIFE 5
U, 2 IREAE 2? % 27 TRAHAMILIR U 72 B34 D Fourier Ak# % Kb, £ N H3[
12 TRed 7= (L71) & —BT 5 2 & &l &.

(2] 1 IRBEER © DA U R E TIZ A\, L7223 T, o XK Wi ©
HEPZI, HHIBA D ARETH D, TN A, 2[HE OEAE LTI 2z LB L
TEXu» 5 Fourier fREUZFIRET &5, (3.4) Dilild% « T1HEEST 57217 T,
22 @ Fourier #k# % 5 5. D% 0,

n+1

— 2(—
Z sin nx (3.8)

n=1

DAREFES % BT F24T L CELH 4 2 1357,

n+1 n+1 e 2(_1)11
—+c— Z smnx—z smnxzz 3 COSNT

n=1

(3.9)

BREE c DEDFITIFEAEZEZ 6NED, RUZIEN Y OWE THEDW)IH
TR D IE L FE LW (R 13)] Z2FHU &S5, W&, 205 1 HOBIE 22/2
D Fourier %2 ZEZTE O, RKEZ 21 72926, ¢ 1

1 T 2 2 ao
- ~d :_(: _> 1
T o /_7r 2 T \T 2 (3.10)
=~
TTIERW

EREE DB 1 D Fourier SEDIHFNFI /T 22 &, 22 D Fourier # I (1.71) & 5 5:

’ﬂ' o0
zgg

ZD &S, FHHMED L IIMERZZFEAHETH S, e 2K, 2 22 O
Fourier #f % kD L | b2 LT, BERHID 22 @ Fourier #E D IEHAIFE 7 Ik

n 2 4
cosm::%—4cosx+0082x—§cos3x+-~- (3.12)

1T A B 25 Z e e, BANIZEEZEZE FLTHEATAZEBEE L.

358 BT ¢ IFMDOKRD S L H 2 (REMIZEM): () c = ao/2 POWRET D, Thbb, 22/2
D Fourier SREDHIIHZ KD 5. (ii) HEL (3.9) DHHILIZ 2 =0 Z2fRAT D &,

=22 S

%9550, AUITERGEBOMDOAN (3.13) oRkEI NS (§3.3.1 TEL).

n+1

(3.11)
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&2, Fourier fa%(% KD 5 72 0 DE I B OB FES DEHBEIZKRETH 5. Wi, o
D Fourier SR DEHHE 72 & HNZ, 22 OIEFIMD I S T8 A5 TN R,

DERT, INRMEOREEZZLEBEWVWTE, 2ENIC, BRI LW EEES =
FOZEDANEGL D DEMEZDTHS.

§ 3.3 MEEHRBBODOIMDAR & Parseval DF
§ 3.3.1 Fourier fi#HN 57/ SADERBRHRBLARNIEFOLND

N E T, Fourier S3IZ BRI B 2R AT B Z L 13T R0, 7=k
ZAE, BN IED 0 D (3.12) DRIIIZ 2 =0 Z2RAT B & B0 WENZ L A3b A
5. HRBDOWE DN E DEBRBOMDEN KX ZDTH 5!

1 1 1 OO n+1 2
§—§+§——+ Z —2 (3.13)
n=1

b ZH, ARy =sina 1, 2 =0,£7/2, £7, - Vo BRI ITB W
T,y=0H2WViFy=21 LWVI 020X TWEZ L ZEWEKTHL. ZOE
kT, ZARBKD, S S N5 Fourier ﬁ’*&iﬁ“:i_é'l BRBEERAT R L, BRALE
RAREDOIMD A (FIDME) DL, HEDEF LS EIND & TR N L6

fe o7 “1 D” @ Fourier RN 5 “LH” DERBBEAMDOLAKXHEINN S 5L
NEETH . FEBIT, 2REE 22 O Fourier fEL (3.12) 72 5 &, D fEFRAREK
NAPFLNEP2 X5 ZATRTHAE S

EIRE 36. 2 XBIEL 22 %2 2 THMIAYILNIR U 72 B D 5 Fourier M (1.71) Z2 Bk,
DI E) BB E AL, D E ORI DD A % H (1 F 1363,

o0

1 1 1 1 2
— — = 3.14
PR TR n2 6 (314)

n=1

1359 A DEH EEFEMIFTHE& (ZZITAED— ’375%)%) N EBE 2™ D Fourier fR# %
Kb B 72 DEMD DEHEIZX, m bij(%‘ {IRBIZDONTREIIRD.

1360 cosn x 0=1 POWHELEDTH 5.

1361 = N F CENT E YD Fourier 2RO TA LS. HELEZ L L, HTT-ET
BEEZRALEE LTS, ZROERGEHNOARPENINE S ELBELRWES S0, =
BB E I, ZIEX T, HANE L K BEHNZEBE» S TH S,

1362 3 = 0 ZRALTEDPNTZ (3.13)  E—FUBE /R,
1363 [k v M aH o1 VBB 2 L 5 2 #RAT S, Z2IT, 2 =71 2BVTHE. HT
TolESICRALES, BhNZIZTERNE VST K.
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RIRE 37. M 11 & FRE 6 TR 7= Fourier Mz R H L T, IR % 8 |F1364,

> 2 n+1 7T

2n—12 8 Z m—1 (3.15)

n=1 n=1

RISE 38. LU RO IR E 2n CRMIIIHEE U 78K f(2) 2% 2 51900,

et +e”

2
f(x) D3 Fourier #d & FIH U T, IRO MR DRI DEZ Kb X

(—m <z <m) (3.16)

o0 1 B 1 7_‘_<€7'r _}_efﬂ')
;14—712__ W_l} (3.17)
FE A (e bt i)
(7] #25% Fourier EIZDE D & 51235k 50 51366,
o T
fla) = nz_:oo T (3.18)
ERTo=47r LB L1867
I R P i
=2 wirm VT 2 e O

ZZT, EED Iuﬂlnﬂﬁo)ﬂlo)ﬁl}.%?}é &, XiED; ,uﬁ[]uﬂ%’i‘ﬁj\iﬂ“@m i‘ﬁi%

1864 [ 1] (a) B 2| OBET o = 0 &< (M 11). (b) B (1] OBET o = 1/2 £B<
(FE1AE 6). [PEAZ) LA, EUKROIC I A B & FE 20, HATEE FT2 A L,

1365 [FEIR (IR E Z A DEREL OV 7208, WHIARBIE D € 267210 % W0 L T b METR0R)] AUh#RBI%
coshz = (e +e7%)/2 ZRHLUTEZELZD, MHEIFREKOMEI ZHWE ZEHEE L.

1366 Z % 5 Fourier AU HEEMATHE<HMBEHLEI L.
1367 D E Tk <, HEREED D 5. e = cos(tnm) = (-1)" 2 VELZOTHB.
S, () =[(-1)?2" = 1" = 1L ITHER.
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1<l<oo &85, LANTI, BHGE S ONEHLZITIY H LU TLET %:

00 1 -1 00 0 1
2. 1+n2:(Z i +Z> 1+ n2

n=—oo

1 1 1
=y —Q 1=2 1 3.20
1+(—€)2+Z:1+nfL nz_:l+n2+ (3:20)

eﬂ' + e—ﬂ'
2

Fldm) = (3.21)

TH5. f(xr) T720b5 (3.21) &, #FE Fourier T v = +7 ZRALZDHD
(3.19) DEIFHEL VWO T, FE5THEI L

e+ e 7 e —e T > 1
= 2 1 3.22
- (5 ) a2

n=1

INEZER TN, EPNITEEE S 51368,

I 39. EBUEBIEX

L—fzf/2 (0<]z] <2)
(3.23)
0 (—m<zr<-22<z<m)
% 21 CJRIMIAHLGR U 72 B% D 5 Fourier #k& 2 FIH L T, k2 R¥:
=, sin? n_ mw—1
; — (3.24)

§ 3.3.2 Parseval DFR

IERRAREHI D AKX %215 5 72D D FE X, Fourier §EUZMEZ R AT B EMERZ T
IR S 72, FiE, o EERRBREHRBEOM DO AR ZENT S NE RN EEN

B68 R > M (1) 2hE Tl OMRFE S OAHE. (1i) MBUCERICE Lz s ZRHE L TRA.
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FAET 5. THW, IRD Parseval DE, T d 5 13691370,

I I
%/ﬂ[f( Pz =20 22: a2 +12) (3.26)
Z i, FE Fourier (R4 ag, a,, b, DE L, A 2 OFEHUED FIHEEL f(r) % B
&1 2 Td HI37H372,

T, EBRIT (3.26) ZHWT, 22 @ Fourier {2502 5, 2 3 DRI DOFID
NAREBENTHLD.
EIRE 40. 2 {REAE 2? % 27 TRIBHRHLEE U 72 B % Fourier #2484 (1.71) % Parseval
DEHERIZRALT, DEDOMBHEOFDME (H34) 2Kk &.

o

1
— = — 3.27
nt 90 ( )

n=1

[fi#] Parseval D5E AT, M@ 12 TR 7252 Fourier £2E ao, a,, b, ZRATNIL,

fora-(E) -SR] e

- n=1

1369 % 4 2 A, 3% Fourier R ¢, (2L T#H, Parseval DFRIIHI T2 (FEMZ TAHL):

oo

[f@)Pde = " Jeal (3.25)

Parseval DERIZIR ST, BREIL D HH5HR IR D, H X TE Fourier A THD 5.

B0 Z MBI 2 S AOEEICHNS T 5. AKERITIE, Parseval (78— Vb, /8= 3L,
N—t 7)) OFEROEHIITOT, KFEVICZFANT, AEzRMIERZ LT 5. &
1%, Fourier #1123 L TH, Parseval DERIZH IR T AV ELNSLD T, £ 2T, EH AL
EWFRERIZ DO WTIN S . [ I3 W BEHIXA S FE Fourier ##X (1.35) OWiLIC f(z) ZH#
\FC [—m, 7] TEMD ZAT\, Parseval DEXZ 8. BRI PHFI NS LRET 5.

BT R (51%)] S BE R, [f(2)]? THRMME |f(2)]? L ELS ZEDADBE V. WEIFEK

ﬁ%ﬁb#&afb&m®f [f(2)]? = |f(2)]> TH->T, LLAMED D TH 720

L\vﬁtﬁfa%ﬁﬁ%%rﬂ%# U U, B, ERBUEBIE Z & 5 BITIE, KA ETZEE b,
f(2)|? CRMAELEDS = & ¥ 725 (HELBHIA).

1372 [#if] Parseval DB L O Z 1 & BLEHZE W Bessel DAE R, £ % H, Fourier S0 #i
Z (HBHEKRT) @BL T, AT e WS B cEEL L5 NITET S (EB, Fourier #ED
BRETIE, TD XD BB S DEENL ). TOHEfFE LTIk, fREICBEET 28722 0n<D
POBESDEA%2TET 5. §5¢, [=AMBE/IS T Fourier #i#H 5 Fourier Z# X T% &
WT D] LWVIAFERICBITIREEHNZ ALV, Ao faHInd. 22
T, KERITIE [Parseval DFXIIMEIRB O ZE R T 2 EETH D] LW HllHZ & < I
AL T2. N VARVENSEZ LD TR, 2TERELSPLIOTIE AL, EEEO&SW
HEHZBHEIZ PSR E WO ME AU THE L2 TH 5. Parseval DFRNDOEH X, 34
ZEfFAT & OBIEIL, A A EETH D (H L < IFR0AY, BB T E 20,

1 T
2 J_,
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I DERES ZFIH U TR NI, YN ICEEETERTE S,
IRE 41. Fourier f2%( (R 5 & fIE 11) & Parseval D5F R & kA % E 1 13731374

o0
w2 1 T

- 1

n=1 n=1

=& Z1E, [—m,m) CTREFRI N 2R 2* 2 27 T o W AMRITHEE U
7= AR R D Fourier SREUEBHIZ—@ 0 TH B, UL L74AY S, Fourier fiEH
SEHNMNZERBEOMOLARIIERICHZ2DTHS. ZD/ZHODEED—D
7 Parseval DEAXNTH 5.

§ 3.4 XRBNMEIR

PA_ET, Fourier f#UZB T 2 E A4 2 %A, 85k Fourier RED T <EICIE
Fourier Z#A % %1370, H| B L 72HH L S BHECFH DI 3O %LU (7
G HZET B

o LREDEANDILIRTTE,
e Fourier IEAEHIEE & MR ILARELT3™

o —MEZIAA, 7, Bessel D AEF, Parseval DEFERD—Ep.

B3 [EE - B K< ANE, BB 37 TR (3.15) D (a) &, ARBED (a) FL<ALTH 5.
ZRZH DD 5, HiE L [2| O Fourier “fi#” 1 5, £ 13574 5 B D Fourier “fRE”
& Parseval DFEXN S, TNENENPNT WS, [FE] THIXMT2EEKT D725 5 0.

B (e v b HOBSHHEDHFE» T, BESIBLVESHR 2 EHT 5.

1375 R HARHEGRIZ (&, y BIEFRA 20 BE5R (RBIEUNHETR) DA DR H 0 2 2 DT, 22T, #
ZHEHT HTERT, ALK, BN DS EWREZ A L7

B76 WEN S BLHHLNWI L EERDIT TR, LA, KEE TIRRTEICTE R,
P77 BB I EHIFERBRICIZHEL WD, TSR FATE SREEANLIFEL TIEL L.

1378 SHENMEME L I B 2 L &, A 21 DERSL T TAEDIFIEETHHMTE L -DEBE L. /-
72U, IRAKIZASD TH > T (BEHHOMEICTE RV, EH EEHEETHS. 30 5 THE
ARETH DD T, BIE—EIEX > TELIRETHS.

1379 SHRAMFIZITS 22D TES. 77 =y ZWRMIE AR | BIEIEN 2 B CTEHB U 72H, E
BN, RPN ZFIEDO I ZDEZFHIFEDIAETNT VWS Z LIZKDL7ZA5 (H
FEIZIX N AR o 72 DY), KR ER & Fourier T D2 EHZ LKL RN 6F X TATIZL L.

ulk

I
=
=
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§ 4 Fourier Z#2

Fourier f D HEDO KA IZIE, BHEARTH L Z ehHIN TV, Z0D
HIBRIZ X, D THEEZLD /\%’CZ’?)éT?’SO ARHiTH N Fourier B D KD FF
RIGFBHBHICEBRTE S 22, THiE, “REIZWZIEX, W 28802
HMATE2ZLILH5.

#5% Fourier fRBIDERAF LIC [Fourier ] MIEMN T 5538 F7z,
#3& Fourier A DIE AR FI1Z 538 Fourier 2411 &\ 5 £ DN )R 51382,

Fourier Z2#ld, HH3 AR (A 1) Xma AR (1) OfiEIcs
WTEN 2R T 208, ZORAIIMA HRERNCHE SRV, 7o — MEIEOK
RoWP, EBRT — X O#fEHLEZ & %2 RF L U T, Fourier ERIIEBTZDL9H
FICHIZBBERAFILE VRS, ZOERT, ISHBEZEO#EZ IS ) 5 REEEH
WAIED 5 N5.

§4.1 WE Fourier Z#1% KM¥BICDOHE

BMETH D DT, BHELHNE S XA T T, 24852 KEEHEIZ O 5.
Fourier fBDFFE L 72> 7-F 2 F5 (§ 1.4.1) ZFEEITHE T 5 &, Fourier Z2#i0°H
REBANDZDTHS. TNFETEY, A 2r OEBUEDJHIIBEE f(x) 2F A 5.

(i) #3% Fourier

o0
f(z) = Z e = e e e 4 4 02621‘311 e (40)
n=Teo RO (0 & 1%12 DRIE?)

IE, n IZD2VWT 1 DORURVD (REBRIAR) M 2R L 72, 3EEIX, T Tl
JTEBEAIP. 2 ZE, 1L 20MIZMPFIAET B2DPEUTR S7R\NTE

1380 [EE] 72 & 21X, FIRXH (—o0,00) TEZI N7z R EBIE 2™ ABBEI e 752 L1, Fourier
BEWZEETES X T E AW, T1REAE « @ Fourier 8% R 7= Tidmnwh] L K@wT 50
HELNBVD, H X T, BRORME [—7, 7] TEHRINABEHICH L T, BEBILERE WO
X FERICHE > TREER L,’c%fcccté?‘fotu.

[DRIT] 2 2 (K B, AOBEETO=ABRGELZ L T Fourier S OABTH 3.

B8 [EE] B Tide “RECTH L. THREBLYV S “REBDVEE] THLLBFALTE .

1382 «ift" Fourier ZH#IZ DWW T, ZDETEKAHTE D2\, WISEGERH 5 Z & FIFE#L
TEWTIFELL.

1383 (%% % A] % Fourier S CHMLTH L. EWEBL B0, WARSELBFZVHD
TH5.
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A5 DF D BH o LIFTRS, 2TO o IIRT 28z snsn
DEEBIDEE. ZOFELEZAREIZ L TN DDA, BEBRIAR “HF1” Tl
EFHG B TH L. ThE, MG S 2B s ICEHFSHANE

flx) = /00 c(n)e™ dn

—00

LEITL. BB, T PRALED, EMICESET L,

f(z) = e*rdk (4.2)

1 [ee]
— F(k
= LW
— =

KIZURW ool
Thd (HERR) ETOHFZTEZEALZVOENS, HAo®HMIZEE A A
—co<k<oo THB.n%&EkICESHEZZD REUC 1/V2r BENT-DIX
AETIERWOT, R TIERAIZUL AL TRV, (4.2) O34 % % Fourier
Bl LU, ZOWEIBEBIZEENS F(k) % Fourier Z#2 &\ 5 1386,

(ii) #3% Fourier £2#K c, 728 2, cp 13 = AR ¥ DRI (4.1) OHIZ Y
DREEEEFNTVEINEHZ T NBIHBINTH>T, RANPSFHETE -

Cn / f(z)e ™ dx (n=0,%1,%£2,---) (4.3)
MO (R 1-4)

TLDOKEEZEZD L, R0, RORFD n TIEHRLST, 2TD n /LT
Cp ROV, ZDEEF BRBUIEINTIER GEREARE 5. Thbb,

k) = \/%7 /_Oo f(z)e ™ dx (=00 <k <o0) (4.4)

ETEZZWVI
Kz Lawn

THoT, kb rH (—00,00) NERBTHD I LITHEREZET LB, Zh

B8 2323, “2TO=ZABBEAVT f(z) 2HBT 5 Z &%, Fourier DFMOEETHTH -
7208 (§ 1.4.1), sin 1.1z 72 EIEFRI L T W=,

1385 [EE] AR BT E Vo TEN. W BTRL &S A, ROTROD n 125 LT LAE
MEH->TNARWRSTHS. T A, RENICETORIEEKT AR ICHEY 1<
BB ZNFEHRLEE TS S,
71D SEA D] EOBEAE LT 521 A=Y LT,

1386 \WEp ) Y AHLE Wb, FIPIZE S A S M, BRI T 29 BTN,

1387 D3 0 R () n % k ICEHEHZ 2 Z LIZHROERIZAO. (1) FRE1/V2r 3B
TR LR TR,
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M3 Fourier £ TdH 51381389 72 ¢ 218 F(2.5) &id, =ABEE 25« B f(z)
DOHIC ((4.2) BLOFID) ENLEIFEFNTWELEZHZATINS.

B AT, MR IE 2 20 5T, “@TORME & 3 (89)” ~DHLEE % M
U, Sthfir 2 A &7 DI S\

§4.2 g Pk Wl S
ZTHEb 4] LIS 5h. SRETTRDE O EGE X AR N0,

§ 4.2.1 FA# (function)
flr 2R @ OEE P o lhd 5. B L,
y=f(x) (4.5)

EEPNTVIUL, B Tz 2EDLERC y PHIET D] LMFHTETHAS.
D&%, BEEELONIGHER f(r) 2% TEHI L\»wHPBRE2 22
12, o IFHITER, y BREBER (RMEL) &\ 5189819

1388 [D % ] Fourier Z#1 & %, Fourier “Sk#0" DHLHR Tid72 < T, Fourier {3’ DILRTH 5.
1389 ¢ DLEIH (2] < co) T T 2B, TITHSITRS.

1390 [FIEE] ik 0 BAUE, RE1EOHFETTHE, HE VBV I ERRVWEELRDOTIIRNWESS
. TRUEZH ] P [2HE] 3EHID 1 OED, BEREWIERZS. 22 TS DI, #
2%, TFESZEHE (integral transform)] &\Whbivd. Laplace B EP LMD —FHTH 5.

391 [FHGE] BA%K (function) Tlx72 <, B (mapping) £\ > TH X\ o 25 (K) KA & y
HIGL TSNS WS EERT, &<IHETIE, TEBU Tidk T 2HELIEWELEL 0.

1392 Bz WB Sy IFES Y OBHR, /2, 0 1TES X OBEETH- T, HATIE,yeY, 2 X
<. &E (set) DHIZIZIEDESRR (element) DXL T 205 LED (R2TD)y BLV 2 1T
KUT, =@ OMSEBRAEEZ L&, TNZEBE WS,

1393 [f X — V] MU EHE I ABMNIBET 2 (FIEHFTRER) ZHE VWA S, ZHITHL T, REEH
(RAER) & 13, ROBRELE, H2 WL, BRICHERDERE VA5,

] F— AR — R Z2M AT EBDIRET, E=XICH TSI NIZMEIEBEH L VA 5.

1394 1 BB DG, M AR L WEARO KN, F21F, SIFLEFETER. BERSIE o 2
WEBZ LXK, ZNEITTy ONIGEEKRTE205THS. LPULERHMBS, 2EBEROEEI,
B WAL BRZ L 0o THBETIERV. ThY X, LB (WM HRERN) 25 %
FOHERTIE, EREE2ET 5.
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§ 4.2.2 Z# (transform)

TIIE# & B ORISR IITH. Zd “EBH# THSH. Zhd 63N Fourier
ZEHX0 Laplace Z2#uE, DAL £ W\, B E BIE R S nfl i F 5 EETH 5.

§ 4.3 Fourier B4 E <

T E T Fourier # D JFH 21 2 EEOFMICILEL, Thz £iZ, B
EERKNISEDITAMREZ & 5. ZOMRIK, BEREKE WD RELN S DRED, ¢
RHEIEFHRBADILRZ EKT 5. T D& &, Fourier k&3 ¥ Fourier £ &
720 . Z ® Fourier f2%1 & U T Fourier 20BN 5.

§ 4.3.1 Fourier ¥ = EE DB AN LR

Fourier 2241 % & (2 15 A &2 17 5 1395,
INE T, AR f(o) OEEAIZ 27 ICREI N T Wz, ThbbH, E@&HEEIE

—r<z<T (4.6)

THoPP Iz 2L &V ERORBANLERL 72\ (L FIEQFELHT). £
ZC, WIS Liw (> 0) 20T 5 L,

L<= <y (4.7)
T
255, Lajr=y &L L, HilzZBMy OEHRF L LT,

~L<y<L (4.8)

225, ZHUIE T, B, E o BO y ~NEBEBELE 202 & i 2r @
JHARAER f(x) 1%, AR D & 51T FE T 5139,

f@) =1 () = fw (49)

1395 JERZ AR D &, —REHITR L 5725 55, EROFEIRNPRICEETHEL L TH 5.

1396 0 <z <27 TH L.

BT SHE EIFATHMERVE DBV DM, T2 ANIXDR S L 512, BRBR.

398 HAHDFED m & L BELLDT, My LH» s 2Bk, BEIIE, W UBE f T3l
NEBWERRDDT, FAREDFT fly) LFEVED, f(y) LEVTEMEVTIEAR .
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X C, K3 Fourier fillz EEES WA TAHA LS

= i Cre" = i cne™ ™ = f(y) (4.10)

n=—oo n=—oo

BN T, BT E £ N 53K Fourier (REH H S HD 219, WAL L TIEMO,

x:% == dx:%dy (4.11)

% e, H5Z% (235) ITRAL, fOER (BAHH) 2 —n<a<m 26 -L<
y < LIZZLU 7= SIC RS 5721 Tk B 10l

1 K
%z—/fm—mM——/f’—mW@ (4.12)
2 J_.

e e R EHICE U THAEARVE, L=71 EBFIL, shErTEEY DEH
on OEBERICHT 383 Fourier BHB L VT ORMICEBA L RET 2 (2
D & > 75 e B S 1 & )10,

MIRE 42. (2.34)(2.35) % (4.10)(4.12) N B EMZ X,

IR 43. A 27 o A MBI 3 % #3E Fourier fAX (2.34) B & U3 Fourier
BRI (2.35) 2 FEMZ 5D TR L, OO M 20 (B2 WIFEM ¢ TH kW)
DA E E 2 T, (4.10)(4.12) 21}, 3, % Fourier FIEAN L BRI L, T D
Fourier ff#( % 5- 2 5 X2 E & | 3 Fourier A~ DHLIRAN & HEA, (4.10)(4.12) D
& TR &

1399 &5 24 A, 5 Fourier (28 A TH %

100 (SR (B 1) j*; = T @SR L (B EHR L)

MOl [JLfE) EEDTHBDT, bH A5 A, MOLEIE, ¢ ¥ y THHEILEFRITH L.
1402 ’03 uﬂe'c HZ5E06, WEWSBEMU 2GR0 BN EA 5. T TICREFADAY 27
WCIRE T 500 FICHER TR0 I3,
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§ 4.3.2 83 Fourier fR#H* 5 Fourier Z#A

BHR 2L DA f(x) D#EFE Fourier fEX (4.10) 12, #3E Fourier {23 ¢,
%52 5 (4.12) 2RAT 5103,

0o 00 L
f(iL') _ Z Cneinwx/L — Z (i/‘ f(m)eznwx/de> einﬂ'x/L (413)
L

n=—oo N=—00 \_

Cn

KEHEIZ A2 BB n ITIKET AEFITH S Z LIZEHT S, £ 2T, Kl 2
BIZTRL, H5

nm

L
A UMM GBS O (S IHDE) 2 525 Ak HEHL TH M6,

k= (n=0,+1,+2,--) (4.14)

(n+1)m nm

EHELIZERD D k, VT, (4.13) 2 HRICE Sz & 5107,
N Ak t —tknx tknx - ik x
f(z) = Z g/Lf(ac)e "rdx ) et = Z [g(kn) AK] e'r (4.16)

220z, glky) W& by, ODAITHEFT BB TH T, UFD K S ITEFEL 7108

g(kn) = % /_L f(z)e **dg (4.17)

JAIRAE D> & DIERAR b & WS Blrih o, FEAINBEE 2 EHRICEMEL X 5.
L — oo B2EA% € DEBHIFMBEEICHY T 5. W n o, AR
RolE, ZNIEDH IFPAMEREK L ZALELRVWRSTHBHMY. 22T, L - 00 D

1403 BR8] AL D /L%, n ORANCEIRT 508, 2 OB ICIXEERTH 5.

1404 K30 n 120 B HF (sequence) 2D T, n MAFMEE IR T AL ky, LIHAFEE DT,

405 W BECIE] Ky, 1 XIE (REOFE: AR S OMIZE N2 OMEE) (I2/HY T 5.

106 SFAD n/LIZiE n ZEERVDT, Ak IZRERAT n BAETH 5.

T T s BARSIORNE o = T L ESUDE T L HTES.

1408 o RN T B DM S, BN EIE Ky, DAITHKAZTT B g L7525,

1409 (5] 1] 1 BEIE T DERRAH Y, ZOBICH 2 ERKEE TORBEN co & WD 1 X — I Y
T 5. [l 2] LM S EDO AR EBD &S & THUARWVED, 13%, AR 31X
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MR%EZEZEZ 5L, (4.15) K0, Ak - 0 IZPCRT 5. 2o & &, FH 2L O FHEE
&, FEEHIRS E A s,

Riemann FE DEZRIC U72035 &, Ak — 0 OWBFRICEWT, £k ICEE %4840
&k ICEAY 2EDICE TR 5 54101411112,

o0 00

Jim > glkn) Ak = / g(k)dk (4.18)

n=—o0 o0

Ak — 0 ORPRIZEE LT, BAOBERIXHEWL, n KEEIIHAS. EXTIE

g(ky) — g(k) 720 B ehne — b & BN L — 0o 725 (IRR).
(4.16) DLW (THOH IO f(2)) 1, ZOMR Ak — 0 OFEE S )7

W, U723 T, flo) & (4.16) DERALEESTHIIENTES. BRE2ED 5.

flo)= lim " gk,)e™ Ak
Z/OO g(k)e* dk [ B DEE (4.18)]
_ / N (% / N f(x)e‘““’"dx) Rk [ g(k) DEEERA (L 00)
L T T ke ) et L1 1 1
_\/ﬁ/_OO(\/%/_wf(a:)e dx)e dk |:.27T_ T

.

~

Fourier Z# F(k)

1 [ .
_ ikz 4.1
\/%/_oo F(k)e™dk (4.19)
B MM o0h5 X512, F(k) (ZFEEBIBEE f(x) D Fourier fFREUTHY L,

Fk) = \/% / T (@)e -t dn (4.20)

TEAR. [ 3] FIIA 50m O =MBIER A (S LV A) 2 MG L TA K.

10 [Riemann (Y — % V) B3] —8 TV AW, HifR y(z) & = WICH Eh-m %, MREO RS
ol UTGEMERBEL 72212, RAFROIEZ X 0ITEDIT 5HRE L TERI NS T
B o Tz (BB ). [F8R] A T, “Riemann” 3 & Wo 72 D&, TNIUSNDOES D
HBPSTHSD Lebesgue ()b N—2") §i7: REZEBEAEL N,

T T3] SAFIDEFH —co <n < oo ICHEICHIGL THEIEE —co<k<oo NEF 7.

12 B HIF B HANARA > TH D, ZORRESEE DD D T < REB DI g(k,) 2EALZD
THEN, bb 2 A, EOTCHENASHHE, AL TS L.
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CEHZRLZ (BWZ). 2D F(k) % f(x) @ Fourier Bt 5. 7z,

f(x) ke dk (4.21)

1 o0
—— || F
\/%/_oo

&iE, F(k) Z# Fourier B# 9 2% & f(2) KR Z L ZHZATINTWVD
AERITIE, VM 2 B LT, 258 (4.20) 025 H (4.21) DU IZERER 1/ 20
BRIFAHZ & EF M,

B8 44. (4.13) S HFEL T, (4.20)(4.21) £ TZEEIT.

§4.4 T
HEPHEMTERWEPHEZE L, LT 2T 52 L 21T

§ 4.4.1 Fourier Z# & ¥ Fourier £

B RFAWIERREE f(v) 252 5. f(o) (EFEHRE o 1T/ 55K
fEREE L $ 5. f(x) @ Fourier £#t F(k) 1%, IRANTEHZ I 5115,

—zkx
\/ﬁ / flx dz (4.20)

1413 Fourier Z2#UZT 2 REBO —EHUX, UTOEHEEZRHALTWVWS

1

_ /_ Y et dn, flz) = o / T F(k)eted (4.22)

DFED, (419) O 217H®? S 3ITHICESMET, 1/(21) 202ET 200G OHEAE 55
DEN, TNEFAETIER. E55TH X,

M D ARITE 0L, ERITEZ S LABWENSEZ S, RUTEHES NS D TR
MoTHS. iTWX, Fourier BHIDEZEIZIE>TE XL, Eﬁlté@ﬁlﬂ@ IDHLZDT, Fh
ZHAETIZHAEIL TSI L3 o700,

TA15 [R50 & D] ZHET ORI AHYL o iwﬁﬁiﬁ’i Rk U, 2 DRI 2B K AZBE (k= 27/,
A FEE) 2 5L TWa. K t O5EIX, E Db D ITHIREIEL w BSRG L T (IR0 % fEH
& &), Fourier Z#1% XA D & 5 12#F< Z bt 753‘%7714‘:

\/ﬂ / f(t)e “tdt (4.23)

Z D& Sz, KT, R D k‘déb’i%ifb\%#’éﬁﬂ%li:ﬁ@%. BRI 6 22/
£} Fourler BV TEBZENEETHS. AERNE, ER2EHU-RBEZ2HEHT 5.
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FilERNIXD»R2 L5112, 2 THEAOLTWELS, ZOHRIT E EZITORBEHE A
3L, F(k) MERBUERB TH D Z L L honpMOMT 7 712 | 13FRER (£
R Th B LT HMS
¥ 7z, ¥ Fourier Z2#11%, IRATEHEI NS

p— L =
RVOZ
DE DX, Fourier 2 F(k) % k THA T2 &,z 2T OB E UTILOBE f(x)
RS, INZHEHBRIEL TN 5.

f(zx) F(k)e*=dk (4.21)

§4.4.2 HEEF FICLBKRR

Fourier T AXRIEEF F ZHWTHY, Fourier £#1A2 EXH T 52 £ H
5. DF0iX, B f(x) % Fourier £ 3 % & #7212 k KAF OB HIGT 5 Z
&%,

FU@I0) = = [~ flaye o = P (4.2
ERBITHM0. b, Flf(x)|(k) OBIE (k) 1%, k IR ZBFT 57-0DHDT
HoT, EN7mLTH LW
BT F 25 &, ¥ Fourier Z2#id,

FUF ) (z) = \/LQ_W /_ T F(k)etdk = f(z) (4.25)

EETL. 2F D, F ! ¥ Fourier BMDEEFTH 5.

416 IGSRBAMTIF R W T IR K. [f138) BB (complex function) DE#H %R XK.
TT ff] Euler AKX (2.4) 2RATHIE, BEHOGFEIZLRDL.

T8 [FEh (RER)) B A A, k BEFEBL LT X0U, f(z) 2EBBUERE L LTE L0, R
AR DHIPH 2 b 5.

MY G AMA F L 03 3 ST 72 E50RD F 25 (EARICHELS Z AP PHL ). F
& F &2KHILTEWTEEREIR R,
[ARFK] BIEL (“F”unction) ® F & “F?ourier ® F WA U TH 223D A DEME S 3T S 2.
120 REL F(k) WEE 25 L Ff(2)](k) 2GS 25 H ORI DFET 5. BHIZEL 57255
P, N EBR R TRICT 2B EIE V. B f(o) OE#HE LT, k 22K e T 55
BARIET 2 2 & a2lloTHETIE LW,
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flo) ZEMUTHERT 22, f(2) KRS, THbb, IADHALT 5 1211422,
FFIf @] = flx), FIFFRF)] = F(k) (4.26)

BIRE 45. [f8FM] Fourier EMOEHEB TH L Z L, T4hb b,
Flaf(x) + bg(x)] = aF[f(x)] + bF[g(x)] (4.27)

DR EFE. 2212 a & b REEES, f(z) & g(x) BRIBIEETH 5.

§ 4.4.3 Fourier Z#DEIR & 83k Fourier fREl & DRI

—0<r<oo CEHRIND “IF"AMHANK f(v) ZBE2TO=ARBRKRDREE
HEA TRIET B BMED Y Fourier £ TH > T, H < £ TH S Fourier FEDIE
Fif EICAiED ) 5 51425,

# Fourier BN B E=AKRBND DIRE F(k) I %7 Fourier £
T - T, #3 Fourier FREX (MERRAN 7228081 % JHife BRI LHRER L 726 DT 51124,
F(k) EW, f(z) DRIC b (ThRbB E BS) HENEFEETATNB A EHA
TN BM5,

§ 4.4.4 TFourier ZHDAEIIR & H &t

§3.1 TRk U7z &k 512, BI f(z) D Fourier $REAK T 5 72 D514,
f(x) MEASIZIHONPTHE I L TH-72M6. 2H2E ) Fourier (RE % KD 5

MLz ld e, BRET FIZL2REDOERAMEIZKDLZS5.

1422 5] 3 Fourier Z2#U%, TH DAL ST HEEZRICHY SINTE Y, T O AHIEAAZE B
RO bNOIUTED FIE AL, WEEICB AL Y M UREARED CT (Computed Tomog-
raphy: 32 ¥a—ZWiE#RE) > MRI (Magnetic Resonance Imaging: R SILIGHEERIE) 72
E OERB#EK (image reconstruction) TH 5 5. @HE W % AW APE O IEREMRE ) HEK D
NEST T 4 X, ¥ Fourier BEMIZDEDTHH->T, TN AHEEL WZ 5.

[BAR] @)L, DTz, BMEEZW (diagnosis) & BE K IGEE (therapy) DL HT> TV 5.

1423 BRI 22 KRR 2 HLER N e BT HEARE U 72 B D 33 Fourier £#1TH 5.
1424 3532 Fourier [HREL 1XBHITH - T, MR EE & - 7=,

1425 FHIRIE D & IERBIRBUCIR S N2 A 2 12, WRIZIREIPKICIRE S AL L, REIPH %
RTWEDITTHERNY. LLRDS, HEBR 2RO L AL T, ZARBDOEED D
b BEIG RS Z L IIBO THIERDTH L. ERIT, EIFXTHRICIIRIABRWERT
» > TH, Fourier £ (Fourier fi#ffr) OFILIZ, U0 ETO LS IZTHWS TV S,

1426 [fG38]]) KHEHHLIZW D & f(z) BET f(z) OREGE R =0 BIETH > T, 2 TORES:
MTREBLUBRNZ L KT 5.
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O DOBEAFHEDFHRE UT, f(r) BWHENTRES TH S Z & Hif S 7z 127142871429

F X, Fourier D FEET 27-ODRHEIFINER—TH S50, KR DIZHRA

THEID:

~ Fourier Z2# DFAESAF ~
—o0o <z <00 TEHINDHEI f(x) IZHLT, ZRTD 2 IZENWT,

(i) f(z) PHEAFEITH S
(i) f(z) PEAIZHEONTH S

EWVN D 25D E NS, f(z) D Fourier 2 Ff(x)] DMFHET 5.
\ J

T O, (1)(i) KA E DR SEMOFAEFFERRRS BVOH. b
b2 A, TNHHIETIED DD, 25 TIEHEL &b K812

1427 [#rf TR (1137)] BB f(2) B% —o0 < @ < 0o CHIBATRACH 5 & 1%, BAMEAHEE T3 =
v,dhbh, ARSI LR NS

/ ()] dz < o (4.28)
1428 B2 1, Fourier 24453 O SEFRAL /> 13, MEBRIX [ (—oo, 0o) Tl B f(z)e~F* 13 LT

%S b

/ f(x)e™*dz = lim blim / f(x)e *dg (4.29)
oo a——00b—o0 J,

CRERIND. HUVEROMIRMELZ H D& &, RS BIRUL, HEIRXH (—oo,00) IZHBWTHE

RESARETH D &S . TNk, [RFEFES (improper integral) T#Hb. L L, RERTIEE

BMUBWL, IEEESPEBEES L VWIS VEILBR/NNRIZED S, BEMOEWE L, [LEMES

N, EEMD ORI KE BN L7 EOMRTH S Z &I AFML TN I,

M2 (] S FOEHRS BEEHED) XEET 2 hED. LT 5755 SR kD k-
(1)/ 2dz, (2)/ ve " dr W] (1) EAELZ\S, (2) FAHEL ¥ T L2 5,

1430 Fourier MBOERBLICHZDENS, HEIERTHAREL I WVWR S, FHOTETH S.

H31 [FfE 72 ASESE] Fourier ZMODFESRM P EIOH LR £k 5 & | % < DEFNHNS X O
EEELTVB LS ICRR 27 LK. L LAEAS, f#h 5\ > &, Fourier Z5H0
B3 (4B T AEEORIBICHEA T X 3 (T QAR ARZ ORI X 5 O THI). Dl b
b, KD LAV T, PRI £ 445 BB T (L TEETRV 2 WS KT
720,

1432 IR 72 A E T Fourier 2% TEPYHEL CIZIGHT 2 2 L2 HEET b OGS 14,
Fourier 210D JiEASEH W RENA D F LT HZM LIZ L T, £9 13 Fourier T A FA L THAE
FaEITDDHBELW. EVREONZET, TNBIEL WP ZEETT IR V.

[fifd] Z 2 Fourier SAEUZ DWW T HFEBRTH 5. FREDBPURT 20 B0 OFLIEERILIZL
T, ¥£9 1% Fourier SRBUZEF L TH L. BEEB/LETIRELZERINIXI VWL, FE, %
NTEFEL VWS RZIETTHS (§1-§3).
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§ 4.5 ERHLEAROER

Bl AT, FRER 72 IE A FARE L D Fourier Z#25HE L TW I 5. ZDEE
1&, % Fourier (R Z KO BEEL D& XM T VI LITK DL ZA 58,

§ 4.5.1 TEHEHK
RIRE 46. [[iH] 2TO 2 IR L TERS LK

f(z) = I (Fasosza) (4.30)

0 (—o<z<a, a<z<o0)

DY % # 1434 Z @ Fourier £t F(k) %3k X.
[fift) 25D EF A (4.20) (ITRA L, RERIERRES (BRST) & FATT UL K\ T35 14361437,

o a —ikx ] @
V2rF (k) = f(x)e—ika:dx _ / ek — [_e . }
\w —00 —a Zk: —a

BNITEL

b ke ikay 2sinak
_k<e € )E\—r, i (4.31)

L7203 5 T, Kb BN E Fourier £ #1%

2 sinak

Vo k
ERED. T, K IFEBERTH - T, Fk) BRBBERI & 2o 72145,

F(k) =

(4.32)

1433 [Euler RN DMA] =ABIEE ERBUILIR L 2B 2 112l 540,

M3 (55 5 4] MBS CH DT, AR R EEAETH L. THLH, EHRED |2] < 0o
Ths.

1435 Fourier MAX DI & Ak, 2130, FOMHLIZ V21 ZHITTHEL 2 W, FHEIZZ[2HD
BORIT g Ens.

1436 [§ 2.1.4] 72 & Z e7™* DX SITBBEAMAA > TWE S &b, FEUEBIE & [k, e7* /(—ik)
LR UT LD o 72 (GEBING).

437 1§ 2.1.3] et l%, Euler DARE VT, sinak = i(e” ™ —eka) /2 2 x e b7z, ZORRIE, B
Z2E&WEZDBTELANLVES D (ASOMBEEREA LT V).

1438 [F¢%] Fourier 28113, —BUCEELUERBTH 2123 b o3, A ¥ n &7 0 EHUER
BABNZZ L 3EETH L. ME 27 L OB S, ZORKEZRE L.
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I8 47. Fourier £ (4.32) BWMEEKTH 5 Z L %2, HAEZHWTRYE. ZDHET,
IV a—REAWTERIZS T 75270 T, (EEBTH 2 2 & 2Rt L 14391440,
(W) ZrBEER k! & AREEK sinak O S, B TH 5.

§4.5.2 EHEHK
-8 48. XD IRBEI D Fourier Z#i% 3k, ZOWHE % 7 ) — >V R THiF. Z
I, a IXIEDEEHR LT .

f@)=e " (o0 <2 < ) (4.33)

)« DIEEITIE U THR D BB LT 2 fUIZIER L TElR 2 s 5 M4

V2 F (k) :/ e~lelemtkr qy

—00

0 oo
_ / e(a—ik)xdx + / 6—(a+ik)mdl,
—00 0
B e(d—ik)x 0 N e—(a+ik)$ o0
| a—ik e a+ik |,

1 ) 1 .
= (1 — lim e‘”e‘lkw> — (hm e ek _ 1>

a — 1k T——00 a—{—lkj T—00
1 1 a+ik+a—ik  2a

a—ik+a+ik‘_ (a —ik)(a +ik)  a?+ k2

(4.34)

ERIAREZIBRBIELZ T THEH, TOHFAIIHFEEIZE > TES L 1E7%k
W, BURIZIE% B> TR T 5:

M9 TA\BDIEEAYE21—F] 2D XS, ECETHABDEL T THRZIONEEZ DI EE
BEEBX Y.

1440 (432) DT 7R FTHIK ZLIXREETH . T TH, WL D OHMBER2IFRIL, B2 5
hrBEAS. AMEIXEOMEED 1 DITMED TN 5.

MU ] f(z) BT F(k) BENZEEKCTH B & & RE.
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(i) FEERBEEK emor 1%, DA R ORRERIT U 7o Al - 7z 14421443,

lim e* =0, lime™™ =0 (4.35)
(i) ZABE e~ OWMOIFNZ ZNEETHS. L, EiF, ZhzHEEZ
ZRERE V. RO FEHLEBITIXS L TASL

lim e~ = lim coskx — 4 lim sinkz = ?? (4.36)

R ETOBR (ZABFBROER) EPER LRV LI2G <M » Rz,
CNBAEZEZ BT NPEELTH L. Lo, bbb, 5 FHiE I Vo
WMOBEL L7 <, (4.35) KFTERICIRL TS NME NS, TNTHA R
DTHHM,

U728 T, BUF OEBUEBIEARD B R EE R TH 516,

1 2a

(777 7] 7V =Y RTHIK ZEMNTE S (K b %, itz Fk) 2&h).

IR 49. [Fourier B & BF M 8 27 DOHLR—o
FHAERE 2 E 2 5 & &, MBI D Fourier ZHUIFEHE % & 0, HRBD
Fourier Z#IIMERIEZ £ 5. 205 ZRH.

192 R (5B 72 2 AUE 0 < 3 < 0o Dk 512, B8 1 OREHEBRT HIITIE, 2 1%
O L 22D 0 £ DK E W DI ERIRTE S, %0)*75’6‘,/ Az 72 BRI B OE

0
BARERT 2L 251, & IZHERDOGEIC (BRRXEZHOBRIZ) DrDIZ{ VWO THREZ
HD. Thbb, H<ET o — oo DBRTH>T, RLT =00 BBFFSTIE “2LV.

1443 HEREMD 7T 7 R HIWT, 2D I NB 2L AP L. o PIETH B Z L ITHEE L.
144 3 8 g HMERGE IDE DWW 8 LTh, ZABEIE, +1 95 —1 2152720k %E=0Th 3.
1445 [BE] F1EE 1T T2E e OWRZITTI VDR &,

lim e e~ = (4.37)

Tr—r00

P IND7-OIIIERLRERZREL T 20 TRV LEIERT 205 Ly, BT
BLICBEAD o7, ZO—HEMZ S RIBROFHE I, @O =ML MBS 2850
TENE, B CE Iz,

446 [FHEE] 2% Lorentz (B — L VW) BIBIME XX Z e 5. RENLWELERTE202E L
NV f(r) =1 +2%)"! LRI—TH 2.
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[t > ] Fourier Z#DE #% (4.20) 12 Euler DA (2.4) Z#H ¢ 5147,
IR 50. FEEUEBIK

f(z) = e ga<o) (4.39)

0 (—oo <z <0)

O Fourier 284 F(k) 1%, B\ F OERMBERTE 2 515 2 & & it 1181449,

1 a ) k

Vora+ k2 \ra®+k?

I 5T, (4.41) DEMIPMEREBTH S Z &, BHHVEHFHEAKTHEZ L% FHRICL -
VCZT’\"@'M‘E)O.

F(k) = (4.41)

BIRE 51. [HRHIR) 151D & DEBUEBIEL f(x) D Fourier Z#1% KD, Z DEH A F
B s Z amt. 72720, o 3EBEH, o ZIEQOEBEHTH 5.

1 (—oo <z <0)
fz) = (4.42)

e (0<z<o0)

14T RV I, 58 Fourier FREUZXT U CREHIEATH 5 (HIRE27). TOWETHEH, TH % b,
Fourier Z#.$# 3k Fourier (RBDERMBEICHZDEHNS, COMHELIZIFHAINDZ Z & 1F
HREWVWZD (EBERZ DD —EkOTHALK).

148 2ER (S (4.38) ERLTHDZ LIZRDL. BEES S M,
49 SR v i b I TRBT % 51, DOFD & S IcHIT B

1 a 1 k
[Bl]) R 2 = o + iy DFEE%E Relz] =z, Bil% Im[z] =y & ZNETNNL (DKL EH
WA BT, BEERAL ¢ 1IZEDRW).

50 [FE] RND BB HIE, TV a—REAWTERLBHD S5 7 2HNT, EBIZ, ThTh
BB FERTHE L 2HE,PD L. 512, TS OO FELRHE R,

1451 9016 EEHMRBRCHBEL, M@0, ZIFLWOREEL2E-. —R, REBHLZ 2 I2HENY
T, RO HKOEDR -7, BEMOENHBEIZET 5. EEHIT2/IFETHo72. ULLLERHAS,
FETHEMTE R, BARICEEIELENTEZDL N TELEZ5E, #HTHIEY AR
Thb. oA, B¥N, HENE YR ETH 50, HREICITHBTICESTERL. EAR
EETTHRONTIELVOT, EE RS R,

85 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



§ 4.6 BREKOEHM?
INETHED, MO ATREZRBIE f(x) D Fourier £#t% F(k) & 5K

m %J ib\ C7 1 E‘j\?\ 96375;& J /(I) - df/dl’ @ Fourier /ﬁ\jﬁﬁ

@)= o= [ fae (443
ZHABD 2 HCTETET 2 Z e TE M
/ — L —zkm 7“{1
FIF ) = = [f)e ™7, - —— / e
_ L —tkx1>®  _ sp T —ikx
= = [f(2)e }_OO ( zk)\\/% /_Oof(x)e dxj
e (@) F(k)\g)ﬁiﬁ
— ik F[f(z)] = ikF(k) (4.44)

bbb, SBRAROERIE F(k) D ik BI2%5. 72720, B 1HDOMRIZEWT
i, fz) Dz DEATHELIPRT B L
lim f(z) = (4.45)

r—+o00

ZARTE L4516 T NPT 1 HZ YO & Ak U7z, 0BT A, ZORED
ZUVEIZBIRRCREIL §E 20 TIEZL, RENICEADNEOLNTHLINRZIR

1452 KHil%, Fourier ZHDHHE F F IC X 2 REVIEE 22 WZ 5.
1453 [ fR] BEIT VN D & TR S 2 TR TR B 2 RET 5 (§ 4.4.4).

F454 [1196] WATADAREH — BN TH, ~BTHRTEZ &2 R0UE. ©LA, TOMEEL
fiTHIWESS.

M55 RN A LS 2b LnRngs, TWRIZE AT, 2tz S hald, MIRADK M TOER
AR TEZIETH V. TR LT 5.

1456 J1F & & FFRIZ AT

lim f(x)e %" =0 (4.46)

rz—+oo

D7z TNAUL TN D72AY, ERIBHEIE (AR e~ OMRARETH D720, T %%
Z5ZLIFBELT, f(z) Il zid.
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SEEhd & LT,

flz) © z (B B DEEIE, f(z) D Fourier 2 F(k) 12 ik % #) 2%
Rl nz. BEBOEHREBL &, — R, EARHY ORIFLITIVEER
LEE2D, ZOLIBREDIERETH > T, BHIIC ik ZENT B721F TE LS,
ZOWMIRIINEETETEL LWV ERTH, HHWEETH 21300 Ti <,
Fourier £#1% jtH$ % LT 728 H & 7 5 14601461

BIRE 52. 2 P& f(x) = d2f/dz? @ Fourier £#1% F(k) %\ THREM2,
[fR) AR D K S ICEETE T, sOBEBOEM F(k) O (ik)? = —k? f5 & 752 5163

// 711635
F[f" \/% / f(x dx

/ 7zkx Zk *ka
= \/—2—7r [f'(x)e — / f(z dzx
= ik FLf'(x)] = (ik)>F[f(x )] = —k*F(k) (4.47)

ZIZ T, (445) IZNA T, 1 BEEREE f'(z) B o DEGTHOESPERST D Z &
ZARE U 7z

lim f'(z) = (4.48)

r—F00

T 2328, HD o W UT fz) BFEIMT 2074 561E, AlfEDTH 1T H 70U, Fourier Z5#
REAHTEZETHR,

1458 = i B SRR BB IR U 72 & & L B2 08 (§ 2.1.3), YAWETE WA Z. ®oTH»
BT 2, (B3R BEEROBBN MRS 05 TH S, kD, Euler DARK (2.4) DA
BEENTIERSRV. TLUT, ZOWHED, (& IZEo) MAaAEREM LS ICHNER
B2 PHTE2RTTHS.

1459 FFEDORBGHRRSIETFREELV RV EWZ B, BRZENIETH DT, /INEAL XL FE T
BleE iz, SNBESREHETH L. BREOENMNTTH 5.

1460 Iﬁﬁﬁf 1, BRI D Fourier ZHOBEEIEBHE L OS5 WHE Lz, LA L, Laplace 2t
CB VT HEMDILAE TS 2 L LS U, il &0, B ikt R0 ~oitHz %5 2% ET
MisH TEHETH 5.

61 48 03R4 H%) IURMEN, 0 iR R Of %2 RO - TEDIHEN DD N TESL, ZO AN
MRS .

162 [FIE]| £ 5B A, f(o) N2 X THMATRETRIINUZR SRV, f/(x) RS DX 5
W2 S 7 BEE T T & 2.

1463 L IZEBMER R DT, HEM F(k) DEBLEEBTNTN kESND LV EERTH 5.
[EE] F(k) \E—MICERBUEBIRTZ DY, Z OMNIER k DFEBTH 2RI IFER 22T 5.
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EHEAE D Fourier 284 (ik)" ZEMNFNIE K L
n BERIE D Fourier Z#IZIRANTEZ 5N 5!

FIfO @) = (k)" F(k), 72U, lm fo @) =0 (449)

r—*+o0o

[Fourier Z2#DERIE F'(k) = dF/dk &, [EEID Fourier 2] F[f'(z)](k)
IR ERD I LITHEER BT M0

§ 4.7 T=7-H T I & F DZTHT4651466

TeloH I HED LT, ZDHD B FPIZ Lo TEBEINIEBMTH 5.
AF}H X Fourier 2D A7% 59, Laplace Z2 #1043 HFERDRIED EMRIZE W T
ZHAINDIEDND TR, TZ2OEEE L TRIME A VWETHE DR T H 2 1681469,

1464 W8T 712 & B KA Ff(x)](k) & F(k) 20T 2L, BRAZHEL Z %0, UL, 20K
1V MNEEZBHMIZBWTIE, HET F ORL5E2 AW A0ERRPD L2510 0 Th<,
LUAAERC@ <. EEIC, EEBOERIZB VT, F(k) OXRZIFFEVIS W, F 0Kz
HEBFESFHDRWVIAHETH 5.

[EH] WS £ TH4L, 1 BEEK f/(2) OEERE F/(k) EEL DI DBYTHS.

1465 K HiAs 5 1%, Fourier ZHDFREBHIED WL D02 BRS. FELIZWVW-TH, TEPYWH L »
S EERIGHLE, S RNIEETHEBHETH - T, LLICIRISADLHICRE ZEDTE
ROVARBEEIENY THS. L TINTETTIIRV. ERHEIREHRELZEAT, Fa
BIRS, Z DHHZEBEI 22 B0ERICH 5.

1466 L —% ) 4 2Dl & B TSHBNZ Bz v e BoTWwd (55 [ICEE T TE).

467 [FIEE] HuiZ, 7272 A Z A%, AR (convolution) & \WH Z e HH 5.

1468 B T, 7272 AZADEBPHAREZ R THLN D D6 MDD DN EIKRAHT,
BIEPE LN, ULHALERDBS, IEL AZBWTHEHI NI RERT R TRADH
D] EETHD 06, #fii L TEPRIZR SR,

1469 5] EREDORIH TV & 51F, BRAEKY Y A7 LRI TS (L $12 28K) mETHHEh
5. BER Y, BEGLHE, [55 0B SIZIBIN RS TH B, HOEFTXRE — LD HE
WIZRAZINT WS, Fourier Z# & Laplace £ & 1RO THEN L WELTH 5.
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§4.7.1 A IHBEDDESR

2 DD f(x) & g(a) DIz AT H hix) &%, IRAT
T2 72 A Z AR (G R)

h(z) = f / flz—y)g(y)dy (4.50)

(&

TelehZ 77\(‘55‘5'%*
y HEHAT m{iﬂ“i)‘ﬁ%é

X NB I,

“7“73'

T, I, A AR RERT AME T CH BN ik y BT 3
TEIRRIS (EBR) THBD S, 12H I AR h(z) & o 720 O L 72513,
“IoteHZ HOIEBFEBICASRN 28, Thbb, A% REH,

/Oo fl@—y)g(y)dy = /OO f(n)g(z —n)dn (4.52)

ik, EDDOBERICEWT o B “BRIERE AR S
ZITAES TRARIZ

fERE 53.

[ > b iR 32
NBZETHENS 22T n=o—y LIRIHT 51

HEET 5
(i) dn = —dy &7

M0 EHZADOTREERIZR S 2\, 728, Laplace ZHADETH, ZOEHEEZ WS H, B #upH
DEHEILS.

Jz) EEVTE L. EE 500w &, $BEHD DGR

e

MTL RS f(x) * g(z) TIRZEL, (f*g)(x
KEEAS. &7, o MIFEZE TR (2) ZEAKL TS L. HET « 20 aTh

i< &H &\, Fourier £#DEHE 1 F LEIBEDIBAEE B> T,
(z) ZAMKEL T, BIZ, IRAD LD IZFE VTS Ko

172 (58] £ ()  g(a
= / T - ey

173 8y CZ“)L\’C —00 <y < oo T (MER) AT 20706, (IR) BA®RICIE vy OB
HkT,y T :cadﬁz@uaﬁ%ﬁmf%;m REMA TR L, EFS (KR

MATWA. Z
i) 7D T, %*l%'iy WBHZAZP6THD. LU,z %ﬁﬂ@;ﬁsk?‘”)ﬁxé C IR T

(4.51)

H5.
M1 - - A ADHEBETEHND L, [f(2)*g(x) = g(x) * f(z) ZRE) LEVHBISN5.
1475 [Eﬁ%f:“tﬁig] LEB A flo—y) LEPNTNBDENS, B f HATZS 2 105 BT 2
By lzbFT 5. UL LD s, HESEI (lntegrand) ELTHBE, BDEHSET Yy
EIFICELTETSND (H%b’CEfEﬁj\ F2RW0). ULho T, o Li*ﬁﬁl:lﬁﬁ'—j—- LBRwoiEn
MiENBEHE LT abid] 2 2HANAER “OL D I27KD 2 & ICHEIR RV

) VY LFDA — X (eta) n 1, 711/77’\/ PO y I L THEDN D Z A%,
IS L THWS LS.

~

b,

1476 [ 377}
FBIC, D ZH 1 (2941, xi) € &

MIT A OHTIE o 28 FERNTER L ARINEINSTH L. 0B, “o BEHEECERY &
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(i) y OMDHFIL, “y—> —c0o 25 y > 00 T THoDT, n OFDEH
& “n —o00 BB n— —0 ICEASNFER"T 5.

(i) & (il) Z2ELIZRAL T, 2 2D A SOMKEEE TN, EROEFESHRING.

§4.7.2 lHIHDER (IclcH I HDEHR)

Mih TN NN THBDT, fiwhronE>—— 12 DDEMD Fourier
EHOE (D V2r ) 1, ZNOSDOEBD/ A I HDEHRICEL V] .

INE2HATREIT S, f(x) O Fourier £#i% F(k), £72, g(x) ® Fourier
BE Gk LT BLE, f(z) L gle) DFEFHIde LTES BB h(z) O
Fourier Z#t H (k) 1%, IR TH 2 54 5147817,

H(k) = V21 F(k)G(k) (4.54)

Ve FT0E, (454) ZFEHL £ 5. TR, IREITHEMS AREADMIEA~D
ISR ZARIEL , 7272 AZADRIJEEZEEZLTE S S L T 5180

RISE 54. (4.54) % FEME &

7% (BIERR). « 35 ETHLERTH S, HIE BAMBITIE z BWERE LTOEREEHT
BIETHD.

1478 T (operator) 2 W72 51X, IRAD L S FH T 5:

FI(f * g)(@)](k) = F[f () = g(x))(k) = V2rF[f ()] (k) Flg(x)] (k) (4.53)
BORD, B (k) 2RI THEOTVWED, HHEEZIEKEL TS L.

179 Bz & T, V21 BV EDH H B A, ThE, BT, Fourier ZHDERIZH I BEH
BHTOEHRE 1/vV2r DX FNRL L6 TH-> T, AE L IFFEE.

1480 T3R8t f(x) & g(z) DEMDBDP->TE D, DEI h(z) = f(z) * g(z) DEHERD I\ NET
5. ZD7HIZIX, £7, hz) ZRODDIXR SRV, UPL, 7272AZ ADEHRIHE - -E0 5
AR TH B - L MRS NG, 2528 LT, hz) 2HISTEHTOLMH H(k) XalE
TE5DTHD. DFD, hz) Z2RDDZ7-ODHEERZDORSZEEEL T, BIZ, f(z) & g(x)
DEMWE (BXT V2r 2) 3270 THKE) BEoNdDTHS. 22T, 1272H I ADEH
DEED1OhH 5.
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[REBH] ™81 h(z) D Fourier 2 H(k) IZH S UD V21 25T, B L THL:

V2rH (k)= /_ h e krdy = / fl@) * g(z) e ™ dx

f’ T2 AT ADEE
Fourier 2 E@@Iﬁa

:/oo /oo flx—y)g(y)dy | e ™ da (4.55)
N N

z B \y B

ZZCRIEL, REEO HEt 2 TL O M2 BEMNSHEAT DL, [f(o—y)e kv
BELUVg(y)e ™ 22 2 DDWMHARL W] EELHAS. ?}iféﬁj\ﬁaﬁ*ﬁ@qﬂi 9T
e ke ZEEFNTVWEDNDZIT, e 2 HIAL 2 L 2 MG 208, ThITiEXkE
WX ZESTHD. 8RO, EEOLEATEGIRBERIL, e ™ =1 %23
INoTHD. TIZT, BHETTIZ M L e 2EALT, AEHZED L S:

(4.55) = / (/ flz —vy) ))e‘ikxwdx

BTl

_ / / flz— e @0 dg | dy (4.56)

\\/ "ET‘)«@
)

r AL y O DNER %2334 14831484 giky 2RI LT, 5 & < Fourier BDE
HFIEDITT=.

(4.56) D 24T H D KFEMADESIZBEWT, BOICES LAVER ¢ EER
MICERERBREINZDOTHS ¢ —y=¢ B L, doe=dE LM, HOH

T81 ZHANZE L DTRR L DIV EEI R LW, HERSLTLEZIDE B IZHMET L0
ETANY

1482 [fiR b2 10) (4.55) IZEFESD (multiple integral), IEHEIZ X 2 EF%4 (double integral) TH 5.
M8 EFp XML Z e 520, L L, BaRS0OHMICH L TERS AL,

M4 £ 5254 HIRTIE TZD &S RERZHE ES P> TERWDITEDN] LESESS. HAT
KHEHUZ WS 5, BLICEAEAANBATHTRBICEEEAHDLEZDTHS. O IK
TH, BEEHEVT (FRAT) ICIEEMRTEINRTTREHYZAAVWEHET . HHLHY
BRBRETH> T, IADRENEZREREZRTRZ TS IR0,

M85 1]y BEEHEERTH- T, _UT, BEBREBTIER.
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Bk o 5 € B, —c0 15 0o ETTEDSR. BHETT DS

450) = [~ gype ( | f(f)e-““ﬁdf) dy

-/ Z aw)e My [ Z F(e)edg

'

y BRI kOIS EBNEIS & DB
= V2rG(k)V2r F(k) = 2rF (k)G (k) = V2r H(k) = (4.55) &3 (4.57)

L7235 T, il % 2r Thiuf, B (4.54) % 5 5. [FEHA)
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§ 4.8 BHOHTEADRFEMEDEENDISH

R (§ 4.6) & 727 AT AFES (§ 4.7) D Fourier Z#1 % R 3 2 Hiln HfE
XNz 1TEANTEZ 5™, —FTWVWRIK, Fourier BRI ZZREE O ER X
N5 ENLW. FAHIFED co oG NG L5, ERICEN > EEE2
Z B BRIT IR AN & <187,

§ 4.8.1 “IHFRD”2BEHRRBBHEMD HREXOBEE
BIR& 55. Fourier 2D /1% H\W T, FEFIRD 2 B E BURBERIEL H M7 FifR A 488
dzf

Q2 a’f = q(x) (4.58)
ERRVT. 7272 L, BRI
lim f(z) =0, lim f'(z) =0 (4.59)

g BN Z Z T f(x) IFFEEE o ITKAET B RO EBAERE kb s R E
ZH), q(x) 13 o \ZI3HAFS 25 BER DB (FEFFIRIAD % W IIMERBIEK), o 13IEME
2L OBMOEEHTHS.

1486 99 1 AR DD TR BE DD LN WD, B HRAANDOBEDISHIZEWTIE,
Fourier 21k » & Laplace Z#1 (§ 5) R E& %2 T 205 THh 5. /272U, Fourier TR
FEMIRE (boundary value problem) IZJtfH 115 — /T, Laplace ZI S HHIERIRE (initial
value problem) IZJGHE NS, I TIE, MAEMO k2 LB U TEMD TRAZMEZ &
DEFBLZHET DT TI.

M87 Fourier Z#ud, KM |z] < co DEMA TERI N, Lizdio T, MEIJEWEMTERIND
B D24 (ZEfRIBEAR (ZE[MIZHN) D) IS E NS . D — /5T, Laplace £ 0 < t < oo
TEHRSINLOT, KPP RREROZMIIGH L 25,

1488 [EHRE (BT 11D MO ARRNOPENTE 5725 50— (i) #E L P, (i) AR (FIR)
EIEF R FERIR), (iil) BHARE & 28R EL, (iv) Bl /X (ODE: Ordinary Differential
Equation) & f@f#43 /if2£:X (PDE: Partial Differential Equation), (v) FE£ (1 K&, 2 B, n B§7%
E). Tno0pE, W ARAZET 5 PEPUAIMOMETH > T, B TRO—EHTH
50T, HPNIEHEITRETH 5.

1489 [FHEE] o ARER L BERSG OMA S b 2N ARAOBFYERME L WS . [ UERT, #H
EMECHHERFERB L VWS SVREILBZHINS (& IBUEMRNT D7), “EHIRE
DI BEWMA FRRADOHIBERBBOL TH, IREiTF.3 Laplace U X iINb L E-TH
WE TR,

190 (3] R EEERAIEDT 92 A7 BB D THUE, 2B HERS S TH D, B 2 BHES

FRRERXEZHRLUT, S UEBEBREEN 1 ADH D NE 3 AL SIE, BREX SRV L 2HENDT
AL
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[fi#] 30 % Fourier 219 511911492,
(8 — ) F(K) = (K — ) F(k) = Q(K) (1.60)

22T, Q(k) = Flg(x)](k) TH->T, 05 1 HOZEHIZIZ 2 PSR D LA X
(4.47) Z W, Z DOBITIRREM (4.59) Z@ER L 72193, F(k) I2DWTHRL:

Fk) = 0 =~ Fe O F @) (46D

2OHDESIZHES 572550, ZOEFOEFEIX, el @ Fourier Z#:

Flet) (k) = \%% — GQi = \Z_ﬂﬂe‘“'x'](k) (4.62)

BWHLEDTH B (K (4.38))M94 LRED D % JEHHEIZ 72 5 DIFAL T D372 1495,

ML Z O FEIE AR T BEET 55 5.

1492 [JLf%) Fourier ZHIIIFMERE CTH LD T, FHEMNLIZEHT 5 Z LD A[EETH 5. (4.27) T
FEHFEATH 2 0%, Wb THERE L.

1493 (155 WRAM D ZEBAR (4.47) ORIHRITMA D > 72O 0% EEE &,

9 Z 5EMND L, TWHE WSRO Fourier Z2OFERETHHARIER SRV DR] ES
AW, D5 TR, MFENICRZZHERERW. ULArLRHMRS, THEEEEO Fourier
D 1/(1+2%) ITBTWE] BEDA A —JIFENRVTIEL V. EROBHATORHO
BRELUTWEZLEEH>TEIRETDH 5.

(] B R D7ZDIZ L WIERRS X, B2 A, iRIEIALETHD.

M99 5 25 A, FBEUIAE & 3FEV. EERRETRRCT, E0& D BEENZITITEREL-
TIELW.
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ST, RELTD f(z) Z2RDDEAL, Wil % “¥” Fourier g 3149

flz) = FHE(R))(z) = - 50 T v ‘“'x‘]F[Q(:v)l (x)
B
Yo 1o 2 DA
\/ﬁ 1 —1 > —alx—y
= - 5 \/_2_7Tf F /_ooe | ‘q(y)dy (z)
f:f:&\’_v&@i%%
_ _% _°° el (y)dy (4.63)

2fTHTIE, TROED V2r OB I HDEHRICE L WHEE (4.54) 2 BV
U, 417H T, B0 Z Bt OB R 28 % W7z
U 72735 T, BEFUERRE (4.58)(4.59) DRIFIRATEH X 51517

f@) = —2 [T earigry)ay (4.64)

52/
Z DN (4.59) 27 L TWD Z LUk, BAAICHERTE 5198 [FEIEK]

BIRE 56. (4.64) IXHENITEMD HTEN (4.58) D TH 2 Dh. HEiH e (4.58)
(T (4.64) ZRALT, WiT 2L 2o &.

§4.8.2 EHEER
WD JifER % Fourter BT T L DOBERB L EEZHMELTE I S

(i) BFEE L CTOMER O, EFXRIHDFIEE AT [ F 3 I3IERRIE DR 7R
(FifR) 2RI R S5V EBoIETTHAMY. L, RFERSIE,

496 Z5ih WEHRT 2 L TOBEBICRZMEZEVIRT (F~1 & F OM): F-UFIFKk))] = f(z)

197 B2 BICRA LB TH EDZIT, b AA, FEERIIEETAWL (LD X).
[E:E] 2 PR AR A O — g id 2 fHOEREERZET.

1498 FPIZ o — +oo DIBRZE> T, BERSKM 2L L TWE Z L 2N D XK.
1499 [FHGE] JEFRIE & JEARIF LA 2 (inhomogeneous term) T® % 4%, [FIXE DM HFER & DX
MDD 7z, RERTIEIEF IR & BN 5.
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FFRAFREAE “ZDOFXF"MILNTES. D0, IEFRGEADR K
R H RO —fRE NS, SEIELMBEETNETNROTHE L DS
A SEME N B0,

(ii) FEARIEAD q(x) & BTG 5N TVWBD TP £ DF P ERE(LE
THRWTWZIETTH S0, WIS IDNEFRENL VP02 Znzitirc, by
MBITCTHREZRDLND.

(i) BORED %175 BTAL <1508 REMASHETELTLES. T0BIC, Lk
BT HESDEEL D,

(iv) —00 < @ < 00 LWVWHEMBREBMTERSINDRMEL f(2) BLED I B
HRRRDEFERBDHEEIZ 5\ T, Fourier ZH#IIHRH 758 B & 72 5 19041505,

§ 4.9 Plancherel DEFR &I RILF—IARY ML
§4.9.1 ZTHODlzHIAITOBRBDEDEIR

T2l AT H (§4.7)IZDWT, IRRE KL T 5

V2rF[f(x)g(x)](k) = [F[f(x)] = Flg(x)]] (k) (4.65)

500 [EEAMMME] MFFRARKNO—MAIEEFRSFERO—MKM L IFRAFEIAOHKRBOM] &
W, RoLLLWEEZMZREN AW (HE: ZoxHZRY). TN, Laplace ZHDH
W SRR D “HIE” FIEDOHENDIGHATH FAKTH 5.

1501 JEFIRIEA - & ZUE q(z) = sinz D & SIZEEIIZEZ ST Wk 51, REMREIE (method
of indeterminate coefficients) IZFSEH NS 725 5.

1502 32 A, AL (method of variation of constants) IXFLHAMREETH S, T LT, 1 A
BAZSIEFREIIZCE RS TAEMEVWASD, 2 AR Z M ZODFREITZNZRD
2L, ZNEBHDO LS IZEE T T I L MA ENBVWEEULIETTHASS.

1503 BARI IR L WO BRTH D, A AMARLSFEHNTWS L, BEBOEHBAREH
WTWaED, ZNHIFEANRED L Vo T LW,

1504 Z DIIRBA ARRRNOREE (BEER) CBVWTEHERAKTH L. BREETERZINZEHUC
BB L7 7 51F, BiEFIC Fourier T4 BWENRZRETH 5.

1505 [F¢ ) ZBURB DM FifE A28 51X, Fourier Z2HUCi1) 2 2>, I 700 G K.

(EA I (HEEZ2ZEXTCHHVA-FDORETEY XD &).
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Thbb, 2 D0BEBDOED Fourier ZH# (D 21 £2) &, ThZhOBEHD
Fourier T D272 #H T #HICF L W] P gIFiz e - Tk, REDEMIZH X
ZOIFEU f7mndy, RENFAEIUICE S 720, iolE & HEISHEEICEN 2 O TD
[ i,mﬁﬁf“% % 1507,

Z 72 & Plancherel D5F XN E 1N 5 (KET).

RSSE 57. (4.65) £FEHAE &. [FEH] 202 S AW L THLICES 2 L &R T

/ f(x _““”dx
/ Z f(x)e_““ (\/% / Z G(ﬁ)e“ﬁxdé) dx (4.67)

o(z) DL G(0) 2 RA

(LHS) = v2r ]-“[(

: <|||

ZZT,G) i Fourier £ 2 & g(z) IWRDZ &, § bbbl ZHOER

1 > +ilx _ —1
o) = <= /_ GOl = FOw) ) (4.68)

1506 Rz < UL, KD E D ICEBWTH L WES S
V2rF|f(x)g(x)|(k) = F(k) = G(k) = (F * G)(k) (4.66)
INPANZE, HEOHEMB LY T WRICE S LW, REIRMETIE 2.

1507 [FRRDEIL T, B EZBE WL CTHMTELZ L IEH D AR\, HHRIFEMOBT L LTI
B, HEIZE - T, BADOFTRAERE —T—THEAIVDORIFEBRITH Y 2720, HE LTV
WE X, SETE, /f< Fo TP o< BmoTWVWBIETTHEY, e 2BEH LTV L
TH, RPITHEBATEZLINAETIERY. ROTEBIFLETCTHI I L 2MALTEE 2.
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ZRAUZPBBY 5 Eid ¢ & ¢ ORMANET ORI TRHILTE 5:

(4.67) = /_ Z G(0) (L% /_ Z f(x)eikweifwdx) ar

— / ‘: G(0) (% / Z f(sc)e—“’f‘mdx) d¢

L5l F(k—0) D%

_ / T GUOF(k — 0)dl = F(k) = G(k) = (LHS) (4.69)

[e.e]

J

T2l AT ADES

—REMIZRA S0, FEBRETBOERICEEICR D ML TIZARNPI0HL,

§ 4.9.2 Plancherel D&
FERERE f(x) &% D Fourier 2 F(k) OEIZ, Plancherel (77 > ¥ a L
V) DER AL S B 15121513,

/ [ (@)Pde = / T F(R)dR (4.71)

o0 —00

1508 3 Fourier Z2H#D L4, I8HBAM cthe DEBHARNRWVI LITEERE X (e). DF b, HHE
Fourier “6R¥0” Tld72 <, #3& Fourier “fi#{” % ¥ Fourier ¥ ¢ FEM 72D TH 5.

09 MBIZHTL B8k L DEILD72D1Z, FEAEEUZ ¢ ZHWED, BB X > THEAZE
BOFHE EIZHEATLES. LD T, L TRAEL kE2HVTE, BEBED TRV,

1510 F(k — ¢) O3 Fourier Z#IZEEE &:
1 o -
Fk-1¢) = N [m f(z)e =024y (4.70)

F ORI (k—0) \OEFEZE U TV S 00 Lnay BELROE, f OFIH (z) TH 5.
[FHEE] f(x) @ (x) 25 (argument) & WD Z DB 5. &I, (x) MG E b5,

PUIFED] 2IFWV-oTH, HNDLETRHRETHS. LI, WEBRMEEHROER, 2 & kL DER,
EDESBEHTERY L THIBOERIIMICAZONLEICE, +9RFBA2ETS.

1512 [FHEE] Fourier AU X9 % Parseval D% X (3.26) & ABEMIZEfiZe A& 1y T 5. FHEE
X A371Z, Plancherel DFER %, JKWEKRTO Parseval DERIZEDEZ v H 5.

13 [ fE] i, (o) FEBUHBIBUCIE SN, EHEBUEBIRTE L. HEBIXER2aET 5
PP ZZ (AL 0 DB EDNERR DT, FH L IEBERORN GG 8T 5), fz) »E
FBERB DB ETH->TH, (4.71) DL ERT I N TES L GEHE L), 2hE TOER
BRI 22 HTES. 7272, EEBUERE f(x) 2D HEE, B8N [ TIE&RL,
MONERLS | | ZHWT, £ % [f(z)? L@ RQERS BV (BHHEE X X).
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2EICEBIRETH - T, (4.71) DENLORTHRIZ, f(z) (206 U THEXT AR 2D
2EABMADVMINEU PR 2T RILEF—RRI MLEWVWS D, Tk
Plancherel O X OYELAERIZEA O B30, EIZEL T IT & L6 5 5151516,

7 Z f(r) WEBMBEBTH->TH, —MIC Fourier THUZIERIERE
2725 (BEPERDOGAEED). EZ1r6 %, (A7) I2B8WT, F(k) @ 2 Fi&
|F(K)? EMMETELBELNDH S (U T [F(k))? EENTIZRSR). BRH
R F(k) % (A7) \#EAT 2 & 2123, £, @EK F(k) OEELE Fk) %
AL T, MONHE |F(R)|? = F(k)F(k) 2K TH 5, HLOBBITRAT .
fE1%8 58. Plancherel DR (4.71) ZFEHHE K.

[REBH] A1 > NI 2R TH B: (4.65) 1I2BWVWT, (i) f(x) =g(z) DFEEEZ
T, (i) k=0 &EBVWTHBP,

Pl R HPERE] —co <2 < co TEHRI NS f(x) MWAHES (integrable) TH 5 & 1,
/OO f(z)dz < (4.72)

DESAEHE NI, Thbb, BHENREE TICHRETRITR S Bh 7. (4.71) DRALO
AR I I, MO TR D A2 53, RO 2 BAHAH DR S BRI N5

/jo [f(z))?dz < oo (4.73)

1515 FE TRV E W) IR TIZRL, HL X T, M9 E L HEHHELOHME LTH 5.

1516 [FgJ - ] f(x) WO oI, Bl o i ETERI N EEREMT 5255 e R,
BERISGDTT, f(z) ZFEDOIRE (amplitude) & B X IXL V. UL, T— X E2fT T 2B
&, B3 B MR R] & 1XBR S 9 R (wavenumber: A\ DU TH > T, FAEX
BV IZEENDEDME) k = 2m /) [rad/m] D FDMER R Z & 23% . RO EEERZE » H
5, JRDZEME (Fourier Zf&) DERR k ~NDEID Fourier ERLDTH 5. F(k) &1, D
BDDREEADD, f(z) DRICEDREEFNTWVWEINEZAHZATINS.

[TRF—] IRIED 2 F [f(2)]? FZALF -2 5200, Zhz 2K 2] < o THA UL
ZEDIFFEDETOIXANF—ThHD. RDIFILF—IF, ZEEE ¢ TREBL LD, BH L
TERLE DD, REIRF>TWS. Thbb, [Fk)]> D |k <o TORMAMELFELW. Z
N (4.71) DEHEKTHEIATHS.

[FREFH] & 22 Fl— 8 R & IR TN o 2R ¢ IZB EDR D L, Bk Db D IZHE
BE (FAIRENE: angular frequency) w [rad/s] B3 IRd 5. ARERTIE, Fourier Z#1 D EHIZ
L7235 T f(z) ZHWTWEH, &5 E AW T AAIEHA L3O 0PI WnES 5. D
WT7R DS, Fourier 2D RIXFIZIRE T 72\,

R A, HET, ¥o< D & UEEREBRANZZITEE 00, YELR A0S HBE:
(applied mathematics) & \W S Bl 6, KO EAZHIEBEL TZL .

PIT [FEZA] BE 4.71) 2R/ T, DFDO X5 B ML (H)“RL7BED 2 F2RBL 0o 70
5 TH5. (i) BB EE L2V OT, ERERERET 2HOICAETHIEL WA EE Z 72
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(4.65) 45301E, HHZ f(2) O 2 Tl 7 B198,

FIf @) (@)(0) = FIF@)(0) = / T f@)Pe v dr = / Tf@Pde (474)
(4.65) 22301k, 7272 AT ADEFZRLD,
Fk) « F(k) = / Bk — O F(0)de (4.75)

THDBNBY T k=0 2RAT 5120,

(4.75) = / " B(—OF(0)dl— / T FOR0d = / (020 = / T F () 2k

[e.9] —0o0 —00 —00
\ . J/

\

F(—0) =T i 1
(4.76)

2 DHDEFIZHEWT, Fourier 2D BRI F(k) 7Y F(—k) 125 L WHEE

— —ikx — 1 = —ikx
F(k) = 2_7r/ f(z)e-tkedr = —27r /OO f(z)ekzdx
_ ikx — > —i(—k)z — .
— —\/% /OO f(z)e™dx \_\/% /oo f(z)e dz = F(—Fk) (4.77)

J/

F(—k;fd)ﬁ%

2 AW N D DT & I (25D 9152219281524 [REHTHK|

1518 BIE (0) 1k k=0 2EKRT 5.
L IR AR D TEBEDICE > THAS. b2 A, OIS TH L\,

1520 | Cld, Fourier 21D S DEHIZRS > Tl =k LESELEZD, EMOROT, bbb
AhlDE if%ﬁﬁﬁ_&b\ (RETIFRW).

1521 9 SHDEZIZEWT, HELGOHEHBZ SN e DAMIDD - 72DIE, TN E THEE
(SRS L OCERMEEE) 225 Th 3 (Hhd ).

1922 2525, 0 & b IXFEL, f(o) XEBUEBIEK, F(k) 3ERBERS CTH>7-. DV, Fourier
B F(k) 22 2BEDH, ERBOBERONAIERL TELEITFTLW.

1523 [#338] e—ike = ¢'h* % Buler DARITEEIWVTAEHIE & (HIEP).
1524 (33 (BLRE)] 27 = |2 RRE. 22U, 2 = o 4y BN EREERTH BN, BIHE
=22+ RERTHZILEREL LTIER SR,
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§4.9.3 TEBRDDOFHEADIGH

Fourier A& X3 % Parseval DF X (3.26) &, (MEALAY ) EERALZL D FIDfE
52T N7 (§3.3.2). FAKIZ, Fourier £42IC% 9 % Plancherel DER (4.71)
(&, EMRNG) EBDDEZMBFIN L7325,

B 59. KA & R (AL OERS DE%FHHE K).

ee dk T
/OO e (4.78)

[fif] RE DB D 1/(14-k%) 21T, 2L TH e 1l 0FHRTH 2 & FRT 5152,
ZZT, f(z) =e Pl 2BWT, (4.71) DEELIT f(x) ZRAL, FH4IZ1EZ O Fourier
i F(k) #RAT 5.

L F(k) 33 TITRODTWVWD. 438) 12 a=1%2RATEL, e ¥l 0%
ik

f[e—lx\xl](k) _ \/%% = F(k) (4.79)

THhotz. TNIEFEBUEREBTH 52D T (BB E B LR o72), TOERLEED
Eb oW, LT, (4.71) DA

Cirmpai= [ FeFma = [ 2 L 2
| irwpan= [ FaFma - |

o 00 o V2r 1+ k2 \/2r 1+ k2
2 [ dk
== /OO —(1 ) (4.80)
EETES. — /T, (4.71) EHDOEMDITEPLPIZFRETE 5.
/ [f (z)]*dz :/ e~ 27ldy = 2/ e *dr =1 (4.81)
—00 —00 0
IO

Lihio T, BB THAIR, BEOERNOME > 5. [FEIK]

1525 1 /(1 4+ k2) AMEEKTHZ 2, BEK 7l 2 FRIELZERO—DOTHB. 1bHA, £
Bz, e 17l 0ZHAE RO T (HDWVIFBHEL ), PHREZEREICEZNIZ LV,

101 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



§ 4.10 Gauss B & Z D Fourier £ [E] - 8]
§ 4.10.1 Gauss % (47 XBEE)

(4.33) THREBIEL e~ol*l @ Fourier B RD7z. o B2 R|IZRD L ES 10D
7255 h. TNk Gauss B (Gaussian: A7 Y7 V) &0,
Gauss B

fl@)=e ™ (=00 <z < ) (4.82)

2, a FEDOEHRTHL. MTEZDOEHREDPECIHEAI NG —KERIZET 5
DT, FOMLEEDTH>THELLRETH S5,

fIRE 60. Gauss FABAMEBEE N TH 5 Z & 2 /RE.

R%E 61. Gauss BABDOWE%Z, 7V —12Y R& a2 ¥ a2 —XTHIFHY,

§ 4.10.2 Gauss EBOEH (1) —EHIHEADFE

KEDIZWD &, Gauss B (4.82) D Fourier £HUIIRATH 2 551528, Z
NZ&RTD.

vV 2a 4a

B8 62. Gauss BA%K (4.82) @D Fourier Z#1% 3k k.
(fi#] £ 37, (4.82) @ Fourier £#1 27 F(k) 2 E#HT 5:

Fle™™] (k) = L exp (—k—Q) (4.83)

o0

VorF (k) = / e~ emtkr g (4.84)

oo

1526 [ffi ] EEFRDFEIEN (normal distribution function) & XIEN2 Z L& H 3 (ZDHE, DL
D, REPRLBBETH > T, REWIZEMTH D). 72& 2, R mﬁ@.:ﬁ%af‘%?ﬁ&‘
TH35. RROBRIE (3D 1) EIRAHIC LS. 5 — X DRI BT RAER O
B WA L0, WG, ABIZERELRT —XOWBIZEED > TWD. TOR uﬂet)\;ﬁﬁthto’cz\ﬁ
DOE#BTH- T, %% AP S HOMEPHIEDELHTYUZDATO LD BT 5725 5.

2T ey Mo =0 ’Cﬁ“jdlﬁ 12222 LuENPD XK.
(] ezl & emo® ALTVBERB->TRASAW. 2 =0 A0 E2R2 &, §FIEH Lo
WBD, BEIXRDS5H (MO ATHE) THD. BTVWEL VWA EDIE, 2 — Foo m\@zm
Hiﬁi‘é"é&éib\’c‘%é.

1528 [5 Fle* =exp(a) TH L. FHBMPIMLIGE, BREZHVD I EDBLEVN, IFAdH 5. KER
L O % I, FRBEROEMEZ 1T U TN T 2728, B R ES 5 2 EATHRDR.
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ZDRDEHIIEENED K ENWEK U B7255. LA L, Gauss IO EHE
MEEAT, BEL TAZERIZOWTETIZL .

ZOEBET, WERD (4.84) DML %E k THWHAT 5 L\ EINNAR ALz &
L5DTHb.
(i) 201X F(k) O 1 BEEREKE 72 5.

dF (k)
V2r P (4.85)

(i) A543 k THL 3 2 15201530,

d [* ; > 0 _inw - 22 _ike
d_k N e—ax26—zkmdx — / 6_a$207/€€_lk“1‘dx _ / —jreTa e—/,k,l,dl, (486)

oo o0

BAAD re— ZEHT 3 k., IR D ELA 72 BR A o H> B 1531

—az? 1 de_axz
xe = (—%) e (4.88)

IN%E (4.86) ITRATIUE, AN TEZ S K L WS PN DL, FETT 5

1\ [ deo® _
(4.86) = —i (—%) / ed—xe_”“da:

— Qia/ \|:€—ax2€—ik:xi| _Og_(_zk,) [m 6—(1;526—1']{/‘1‘(:‘['%,
: k21

- 2iz'k\/27rF<k;) i T F(k) (4.89)
a a

1520 e 2 3] YN L - TR, 2 DHOMAITEWT, HMHDHE d TR RMY DS 0 %
FHO5HDEHED (v & k O 2EHBERD k 1ZEHT 2O TH B2 ZID), SEIEEKIZ LR,

1830 L iz DWW T DS & 2 IZDOWT DRSS DIEFE I IARETH 5.
3L PITROMICER2ET 5.

de—o*” de="*" d(—ax?) 2
— = —Qaxe 4.87
dz d(—az?) dx e (4.87)

INEERED XS ICHETHEEEZD, YU bl Bb 3z, A% (composite function)
DOEBHOAR GIAEZEBLTCHEL) ICH LI ENEETH .
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ZZT, 217 HE 1 HOMRIZBWTIE, IRADY “X472 0 B2 sl g 51932

:cgrinoo e =0 (4.90)
X5, 2fTHE 2HOR ML, F(k) DEHIC Vor Z#iIF 725 0z 5702
Y& (R (4.84)).
Fe3 (4.85) A3 (4.89) 2 EH THR &, BHABER O 1 BH M HfER

W@ N 2a

dF k27 dF k
_ — _

2 F(k) =5 (4.91)

PRONDTB. X o5~z KR K513 BRSO ARIZ U 72235 THS,

dF 1

F T o, kdk (4.93)
£ B, FIERU & PRI (G 5 15%,
k,2

1832 «xiz P DEKIE, 25 72 RWE (HBVIRRATEE) —HBRELSTHS. 7270, a >0
WCHEEZ2ET L. INETERBRIZ, BE e REIL TWEDTEZ 2 ERD & <, £
FPOIZUR L T B E T THATH -7 (EEE L),

1533 [JLpf]) 228 B (variable separable) D7) HFEADEE & T DL &2 EEE X,
1034 [t o TN0) — st Reokmit (Refit), RE RO E B2 8 E K.

135 qF R dk 2 EZVENZEDICARLUTHITIZVE -T2 HFECENVEE TS 2B L
N, 5 TERLST, BEIZWD &,

1 dF(k) dF
ORTE dk=/7 (4.92)

BT EDTHD. DF 0, HARls & —IKIZEIL S 5 EHIVE (integration by substitution)
> T3,

536 (18] In DL Napier 5 e = 2.718... LE#HT 5. BYPHEHIC & > THEORZENRL B
DT, FETIED 2H, B2, BHAED (e B 10 NAE) £ ZOBEFRTNELVEIFTHS.
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2T, Cp WHAEHR ((ETEEER) TH A1, FIZonT &, —ff%z 5 5:

F(k) = exp(Cy) exp (—g) = Cexp (-%) (4.95)

T2, HULWEEERE C =exp(Cy) EBENAT. C T ZPRENIX, Gauss B
D Fourier Z2#3 “58 I HEE T 5.
X (4.84)(4.95) 1I2BWVWT, k=0 &BITIX, k%S 5:

1 o )
FlO)=C=— —artq 4.96
(0) m/_of v (4.96)
Gauss 4%
ZNiE Gauss B (BEIFE 1) TH-> T, ZThI ZRFNIE, HEMILTH 5.

B8 63. [Gauss B & DEBEDBEF DL

2 MARERC PEENTVED, ZNTE, Fk) BNEDELIITHZE D HDE
REBDIEOICETLRERLDTHS. C >0 LIKELT, F(k) DE i &
ZNH Gauss BB f(2) = e OB L AERNIZFABKTH 5 Z & & HED o L1538
TOREMEE DO TEILK UL EZ L TWBEDEETH 5.

§4.10.3 TZETDEED

B (§ 4.10.2) T Gauss BA%(D Fourier Z2#1% sk 727 (A (4.95)), (EEEEK
C DIRFEIZETEHESED 572, ARTIE, C 2 RODBZENFEETH . £713,
Gauss FE7) (4.96) Z3KD 2 BED D 50, FDM I, (i) Jacobian (2 & 5 Hik,
(ii) WABMIEIZ L BETED K EWHED 20K I NS, T DR, (4.95)
THERINEEOMEEER C MWHIHAT S, S#ETIIHTE 2D LI 5.

Gauss Bi77> (4.96) (&, Gauss BIBIDZEHUZ E EFNIEREHEZRET 5 DA
53 BIZ0HLWZEMTHLYAMDE D ICENS, RELANILVOEEDTH

1937 [JLRE] <1 B AR D “1 B OEBERASTN-ZOTHS. T TH, BERMMEEHT
CHDH. REMBENS] P Tb-TIERSAVL. MHHER I ErS] &

E5. TR BIRTH - T, BEETIR A,

(& 510 MEE AR EBE M ET 272010385 TAEh. 1 BARRLR 51, 1A DB

(52 \VFHREM) BBETH 2. B L THESERENELTAL.

1538 [RBANAAASTWVWD | X [HNABAED | REDOFEBBIATEZSITHEM, Tho
FAE TR, HHOEEERIFIE, WTFhE ¢ RZBHETIEAVDS. 20X SIT, R
OREFICEB LIS, ZOADFVAAEAL THEH-VEEICIE, AHIEBLREAELEE
BDTH 5.

1939 Z D&k 512, BB TOBBEMTWS I IFEELEETH S,
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5. TP Z, Fourier T RIGHEFE LYV L TH7a s, HEME D 0.

§ 4.10.4 GaussTEDDFE (i) Jacobian OFIH

fiF 7 11 CTEEE D Jacobian (¥ 3 7V, Jacobi {751:) 2 FH T NI, Gauss
MADMEE, BIGIIZEET 2 e TE 5. HELERTR o THEL S0,

& 64. [BTZEIIDEZ] DED Gauss D % KD &£.

G(a) = / Z e dr = \/g (4.97)

(] BETGHIT 2 A%, G2(a) B E A B

G*(a) :/ e"”zdx/ e_“dey:/ / e~ @) qrdy (4.98)

ZD2ERBMIIL T, BEER

r=rcos =z(r,0), y=rsind=y(r0) (4.99)

2>+ =1r? y/r=tanf (4.100)

CHMETH B Zhk r & A IZDOWTHEL &

r=z2+ 2 =r(zy), 0=arctan(y/z)=0(z,y) (4.101)

THBL, ThbE, (v,y) & (1,0) BRI LICHBT 2 Z L AEETHS.

1540 I 52%8] (i) Gauss A D 2 FAEEZ T, HAT 2 EEDOMBEIZE L LiIAD. (i) © = rcosb,
y=rsinf EMPEEREZET 5. (iii) ZEHD Jacobian ZFHH U, dedy = rdrdd 12 & D B
B AEEHT 5 (ZORTHETIE V. MR EE KOEBEABEEE vy S ThiFhids o2
V). (iv) EMORBEZIZEGTTES. (v) FhilRz L 5.

P41 ZERS R 4T S BT IS U 7272 5 18, RIS R Y CEBRE N T VW B hENICE ST, Zhb %
HXTFTZ MBI L. TaDDL, (4.99) & Ri-7 513, BHEKEIIC (4.100) 2EL DTH
3. S0, FE, (4.100) ZAETRRVOED, LIhHEMS RIS BE FE I L AEET
b5

1542 s k& R darctanz/dz = 1/(1 + 22), 9r/0x # 1/(0x/0r).
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(i) ZREHITES MO X D2 E FEOXME —c0o < 2 < 00 D —00 <
y<o0o X, 0<r<oo P2 0<<2r ITBINEZ LIZHERETS.

(iii) ZEZEHD Jacobian (Y I ¥ 7 ¥ Jacobi {78IX) J A%, RO X STk ZF
7 15431544,

' —r (4.104)

L ED¥EM DS & T, G ziED %:
27 0 ) 27 00 , 1 , 00 -
G*(a) = / / e " rdrdd = / d@/ re " dr =27 {——e‘" ] = —
0 0 0 0 2a 0 a

ZOFSRE L, BEE S 5. I PO

U723 o T, [EEEE C WHEE L 7=

G(a) 1 \/? 1
C = = ——/— = 4.106
\ 2T V2V a vV2a ( )
Gauss D Fourier Z#1 % i 5€ L 7= 1546,

1 k20
e /a 4107
on (4.107)

2

Fle ™ (k) = F(k) = ek /4a) _

1543 11535 2 ZSBBIEK f (w0, y) DFEDEEL (2, y) % (r,0) (ZEHT 5 & & 2 HFEH OXRELL, Jacobian
%N,

//Df(x,y)d:cdy=//Ef(a:(r,e),y(r,o))’g((f:g))‘drdo (4.102)

cEEHMZONG. 22T, vy VH EOBEAHIE D X, r0 FH LOMSHEE E IZHINT 5.
[FERE] U FOERIE, 1 A=V L UTIHHFARPETIED 50, BEIZIXIRD THS. BOIZED
BHIZBWT, IZUDT, ZOLIITEESHMASNLDE1S, BMailse vy N THILT %:

dzdy = rdrdf (4.103)
1944 Jacobian DEHZRTHWT, #MERT ML (Fl) EHERZ ML (17) OFLE % ERECERTE LW
T EMOBEIE R, FFHRADERS MREFAUTH S (HHEE X X).

B LEEREZEERVE VI FIZBWTENTWAA, 2/EZNS L WS HELRBRETH->T, &
L ODHBIZEI DI TNTFNSES S,

1546 Y 72 E OB R RA L, B, F(k) ORI &N TH L.
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§ 4.10.5 GaussEDDHE (ii) LEDIC K 2 HE [RE]

AREITIE, BABAERIA LT, Gauss Bt & R 5. B RfEREEN S &
NERDPHERNEVZD.

78 65. Gauss A ICBAT 2R E2EIF. 222, D I3MEEEH L T 5.

> D
/ ) e dr = 7 (4.108)

7272 U, IROFBIRIZEE S 2 M 2 W T &

lim ze * =0 (4.109)

r—+o00

[REFH] Gauss D 1E a 721 OB L A2 D TP Zhi Gla) & BK:

G(a) = /OO e~ dx (4.110)

—00

HAETIZE T,

G(a) = [xe’“ﬁro —/ x(—2am)e’““2dx = Qa/ e dy (4.111)

MR (4.109)

%95 5M, 22e OMENFHEIIARETHS. £I T, (4.110) DL % o THOT
B, a2 S ELHE RS
dG [ d e [T s e
i /_OO P dz = /_Oo:c e “dx (4.112)
L7203 T, G TS 2B B O AREADE»rNS:
& G 46 da
da  2a G 2
REBDIT L o T, —BfRIZHP NI RD B Z W TE D (Dy IFMERE):

(4.113)

1 D
lnG:—§1na+D0:1na_1/2lnD:1n% (4.114)

147 3 \ZBIT 2 M DERIZFRD DI, a IKIFHEDATH 5.
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L7235 C, dlE%E S 5:

G(a) = /OO e dr = % (4.115)

$72 EREN D A ACRICTEARS. [

I8 66. Gauss T DEZEEY K.
[f#] § 4.10.2 (2B 1F B Fourier ZHDE S (4.84) B K OEHDFER (4.95) I2HWT,
k=0&BLL, A% S 5.

1

1 o 2 g
F O — C — — —ax —Oz:pd
(©) vV2a V27 /_oo ¢ ¢ ’
1 o 2 G(a)
- = az”qp —
V2T /oo ‘ v V2T
N————

Gauss 4% G(a)

(4.116)

T, ERD C >0 NEESAE Ao 159,
A EX D, Gauss T8 DEAHERE T 5 [REAHFK] 50

G(a) = /: e dr = \/\/g = \/g (4.117)

%8 67. Gauss B f(2) = =" @ Fourier Z£#1 F(k) = Ce */60) |z & N BT
RMAEB C 22D iz ¢ X

[GEH]] & Z T Plancherel DX (4.71) ANEHE S 5. Gauss BIEL f(z) & % @ Fourier
2 F(k) %2, 2NN, (4.71) OB EHBITRAT S &, BIFEEE L LBEK
G(a) ZFHWVTEEINS. A0,

(LHS) = /_ Z[f(a:)]zd:c: /_ Z (e‘””2>2dx: /_ Z emzdxﬁ; i(::; (4.118)

1548 ik FREERIE D =7 TH5B. LU, ZZTBRRTWB LI, D 2D E¥%2IKE
IZUT, Gauss BADHEZHEESEE2HDTH 5.

549 £TD 2 IKHLT e >0 THEHWPAIC, Gauss S G(a) FEMETH S (Gauss BIHK
D ZHINTAK). Lo T, ZREESTHIZND C IEMITZ 572320,

1550 S ) (LEERIE D = 7T Thotz. UhL, BEEAVARS 7.
551 03 D L IR BT H - 7.
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TdH > TH2 GTIFIRD & S IZEKT & 155,

(RHS) = /_ T F () 2k = / e [ek2/<4a>]2dk

= (2 / e~/ g = C2G(1/2a) (4.119)
oo ———
~~ G =N H

BREEB S PR

FE & 0% G S TREY, RO7IEH 0 OBBIE Ga) = \/7/a ZF 5 &5

_ VT _ o o _ L
G(2a) = C*°G(1/2a) = \/%_C Viv2a = c_\@ (4.120)

CIRBM, ZZTO>0THEIERINELEZDS. HEIFHiHiL [FAETH 5.

§ 4.11 Dirac D7 ILY B & DL
§4.11.1 TIIBEHROESE

Dirac (T4 v 27) DT VA &L IE, Fourier Z# & YI D HEL TH R B EER
BT dp 2 19961557 JARBAEK (distribution) T® - T, B OREKROEK TR VWD
T, 0(x) = BB TIRHERI NARNGEDI,

1952 (gayb — eab |Z 1.

PSS 2THIZBWT, MAZEH%E k25 o ICEEMA 7N, EEATHLDT, bIAESHA L
CEH L.

19546 4.10.5 D HIET, Gla) = D/v/a D &5 TLRER D BEINTWTH, LR ORI BT
REIRW., INEFEBRIZHE»D L.

1555 = DAREDIELMEIX T SCBIZREIND.

1956 [FHEE] (1) BAgg, BIZ TV RBEBE 3 (i) BAi1 vV ABBE LRI EH D,
(iii) Kronecker (Z B2 v 7 —) DTNV RGLT b, EIERLRRD I ITHEET L.

1557 [RBIEDERE—— N NV N7 NUVEBITOKRBIWRIRICERH L 72WEIE, Kronecker
DFTIVIES §;; & Eddington DA TV OVERS ¢, EAVWS I &E&HET 5. K7 R
CIZBND XY NV DARD AL ST, FHARSIF O HFER % Mied T DIz
ERTIENTET, AEWEFE L AEZ IR S, HEAHNIER)IZF: A L.

1958 ) ¥ ¥ XFDOF IR (delta) FLEDINLF § 220D,
1559 2z e b 53, TSHE, B GRS Z DR WEKRTH Y, SBOBEETEDH 5.
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-~ Dirac D7)V XD EH ~
LR DOELMEREE f(2) TH U T, ERDFEK o ZHNT,

/_OO dz —a)f(x)dr = f(a) (4.121)

TR S(x) AT VRBEBEEET .

\- J
LULZRAS, ZOEH (4.121) 2T ARD LIFZITANHENZRE>TNS,

ZIT, TVABEBOB®RT 222412, BLLEZZ e UL, RkRGE

FEZB. BUOBIEE LT, a=0 2RATHIE, EHELD,

/00 d(z) f(z)dz = f(0) (4.122)

—00

255, INTHAE, BROBEENSMOKE LTV RD X, ZIF AN,
Eoe 2, §(x) B EREHBIZ LAWY, f(z) DFETHB. £ T,
2TO ¢ IZHUT f(z) = 1 52 EBEBOBE %% % 5150,

/00 d(z)dr =1 (4.123)

o

ZZETNE, HEBREEFIZTIANY T o7z, E 2 Z2BELTH, §(x) D
fEIZR L TR 52, OB E OFEZHD LR ROA, BIRkOH 5E% S D,
iR 72 B E 70 D T b % 1981,

r— 0 ODWBRICBEWT, 6(z) 200 Z&Y, 1B 1/oo EVWD A A—=D%FFD
L F 15621563

1560 S 5mb f2) =0 2BEZIITRE. ZOLIICBEVWTLE-ERSIE, AbALb YR L
7Y, b THERN.

6L ] ZORKTH, d(z) BHFEOBEBTED Y ARV, DRI, §@) 2HELHY
(4.121)(4.122)(4.123) B, FHEDOFE TlEAR V. BIBOERMILESI N T WD DAL ST, o
DEHRBILRSNT NS,

1562 [f X =) HRT, 4 A— VR EML KB 51,

oo (x=0)
o(z) = 4.124
@ {O o (1.124)
EFB. HHEOBEBTIERVWDT, 554, ZOFZHIIEETIERVWL, 6(z) = KRE

WD REIEAERDFRD TlRH DD
1563 TIERIIT W R IR] JFU o = 0 1281 5 A E & AT H OEZERHT 21T 5 RIS 5. HEIR
ROBEPED DV L BT D.
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8 68. 7V ABEBMNEEKTHE I L, T0bb, A ERE.
d(z —a)=46d(a—x) (4.125)
BV b flz) 2 f(—2) ITEEDPA, —a & a ITEENAL. HEIF, MALBOE

TR, 7282, y = —x EBIFIE TN,

§4.11.2 TILYEHDEHR

[ TEGN:
FwI) = = [ swear= o [~ s - 0 tan = et = L
Var ) Var ) V= V=

IR 69 (). 1/v2r O Fourier 21237 X L 725 Z & &R,
(e b 9, B2 f(x) ITEH F(k) Z2(RAL, MG L TAK.

§4.11.3 TILIYBEHROEREKE ZDEH:

FU R BB OB d6(2)/dz = §'(z) BIXRRTEDOINS. $iF 0, WiEo
EFHEITEL S,

8 70. oD EEZHWT, kA Z2RE.
/OO §(z —a)f(x)dz = —f'(a) (4.127)

B 71. 7V X BB OEREKD Fourier £2#1% kD K. Xv ¥ ald x IZBT 5
SEBEEEKRT 5. [fF]

) o[>, 1 de ke ik iak
Flo'(z — a)](k) = 5($—a)f($)d$:—ﬁv|x=a= N
(4.128)
B HENUD a=0 LBVTHLIHEIT>TH L NWES S,
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§4.12 BbYIC
PA BT, Fourier 2D EZ A 5 W3,
e Dirac D7)V X BAEUIZEIT 5 & 0 EWIEE
o HREMEIZ NS B MG
o THXILF—ART ML, AT MUK
o HEHK Fourier 21, &3 Fourier 24 (FFT: Fast Fourier Transform)
o WERL Y T2EAD i FHHIT50

BREERFL LT, RERFHBE LW LD TH D06 [FMn HEl (5
D) 2R -HODER L UTIEMAT BRI, @E, HEHLUTIELW.
B, —NRRGEERLDYT 1 EHEEZTE I S:

FIEE 72. [EE] A% R
F [z ] (k) = \/?_ (4.131)
7 (1 + k2)3
772U, IRDOIGRDOMEE DKL S 5

lim z%e* =0 (4.132)

T—r—00

1565 fEEZSMr D L v b7 VR I, Fourier 272 & 72\,
[7F] B2 1%, 2 IRGTE D Fourier £ Tdh 5.

1966 3z W 2L, P BG ORD EELFIHZ T 2H#IE L7120 T, ZORFHEEIMFE I NI,

1567 [FhE] 3 IRICZEHERR © = (v,y, 2) B L OWEH ¢ ZPNTEEE § 5 4 ZHEE f(x,t) D Fourier
ZHIE, BRI o B & OB 2 MV k= (ko by, ko) 2V 4 FRH L LT

P, w) = ///m dz /Oo at f(, ) exp|—i(k - @ — wb)] (4.129)
LA B. E 7, FHRILERAR ¥ OIS L& < Hibh s 2 WT Fourier 28

Flhy, k) = / h / " flay) expl—ilhee — kyy)ldady (4.130)
ERTTHL (VTN EHOEI L B L 7).
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§ 5 Laplace &t

e ] s ~
2 PRI “EEURE “IEF R HEil D iR
d2
d—tif —wf = q(t)
D—effz KD K. 72720, w IXER, q(t) 1 MEEEK L T 5.
NG J

oMbz o, HBIXED LS IIHIGT 5725 5 0. IZIZFEENTHE
BRI > THERFEZITOZA P8 ULrLahs, Z0FERITENZYE
DHDTH > T2 MO0 JERLFHAPE A I AZHEIZRETE 57255
n. AR TGRIEREIEZ LIXEDLRWEZS S ).

Laplace (7 7°J A) £ % Z 3 HW & 1%, EIZIHIE T 577 Laplace £ &
&, 2D &5 % CEBURE OB EMS HRERO “4IHERE #1728 [fH{E
12, RIS, BEEL KBS ] 72DDNAIRRABDTH 5.

Fourier &4 (§ 1-§ 3) DIEEAR 11T Fourier 2 (§ 4) YEHZ/RI N2, DR
h— 1) —%Id Laplace Z3# (§ 5) DIBEELEH S5\, Fourier 22 B IEL72d
DA, Laplace ZHUZFHY T HDTHB. £ Z T, XLV, Fourier B 5 HFEL
T, Laplace Bz E & L & 5™,

1568 [ g bk (AT 10)] 97, R ARERD 2 WIRER AR (Flz Yo L BWiz ifEk) o
— MR % KD B, DEIT, FEFIR GEHEIR) SRR DORkME (FifR) 2R B 1ZH72 0, FIR S
RO RRIZEENDLEERE LR E AR, TNERET B HETH -7 (HEE X).

1969 1 B ARE R S IEFHHERIZZ 130, 2 BARRIZE S Th o7z, EREITRWTA L.

1570 = DIFE, FADIEFIRED, sint D & D IZEKKIZE X SN TWRWHAY 212, REREBIEIZ
fHAHZ b TER.

1571 Fourier ##{*° Fourier % 2 EMN &Y B, (&2 NN DERIBE O 22\,

572 (L) EBURED O R “HMD HREROER 2R K. ZBRBE XD L > 2550
Wy SRR 2 AT h (B D). IO HER & 13MTd (FBE).
] 2RO LA, Thbb, RN wt) O KD ITHMTER ¢ iFEZ2 A3 5 R
I, Laplace 221D JiEIZHEH T E .

573 [JHAMERTE ()] #DHRMERIRE & MO AR E MRS 2 EAEDEEDTH 5. Fourier

R 22 W] PR D A8 (R AR HNZSHR) \CH AT H - T, BiSUERTEIC 8 2 FH§ %5 — /5 T,
Laplace ZZ# X FRI D ZHIZH A TH - T, FIHIEREDIRIZANITH 5.

574 Laplace 2t & Fourier 2% BRI TI1CHl 4 DAL L TEHRT 2EFEWL H 525, bhvb
NOHMIE, TD XD REMBELRNH#E NI ANTIZELZ &IZiFRn. 20X ARSI,
Google IZTHEITIEL W25 5.
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§5.1 TEF

TNt 1TARA7 T B8 f(t) 2F 2 51575, Laplace Z2HOEHIZ72 5> T,
JSTABIZ L, EEZ2EE S ¢ Db, KEZ2EbEs t Z2H\W5176,
BEYK f(t) DEBEIE 0 <t < 0o THBHT.

§ 5.1.1 Laplace Z# D EF

FREBI e D77 7 2T IE, BIZIEEE ¢ BERSIE, ¢ — oo DRERRIZ
BWTERPMIEOIICIRT 5 Z L2005, 5RO ZoMEE2RH L 72
Fourier £ 7 Z 73, Laplace Z#2DTH 5.

KTEDIZWD &, V2rf(t)e e @ Fourier Z #1753 Laplace Z 12 A2 3 5 1579.

FVamf(t)e] = % / VIR (e et = / Trwetar (5.3)
~ o

S
ER

t DEFLD 2, BOHBEOTEAEOICBESI N SISERET KPS0, Z 21z,

s=c+ik (5.4)

1575 L] M B ERBEMOEHEEZ R K. ZhDBEZONR VR SIE, BIRENTTH 5.
1576 [#i/d] Z UZEIL T, Fourier £t IRAD &k > ItEBE KD 5:

FUOI0) = = [ e e = F CBY

T 2T, kXA (AIREIEC angular frequency) TH 2 (RitiE rad/s H L IE 1/s). Z
NETEEFT bk ZHWED, 22 XX Q DL S IS E BbE 25 2HNTH L5,
BT I, WEEZTWS (1) 13, A0 ¢ 105 L TRRE 73

fH)=0 (t<0) (5.2)

1578 YR T BRI Laplace 241 % §HR 3 2T, ZOHBBBEBOBESHS 1L k5.

1579 or ZHIF - D%, B2, B DO TH D, DLEHATNIE, ZOBMIZEZDILESS.

1580 Fourier ZH1DIHED & 512 —co S TIEARW. Z LT, TOEOI %1 Laplace Zi# A B
DIFBEWVoTHEETIE AR,
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BEREECTH-T, c & k LWV ELMEAWTESS h 51811582,
D% b, Laplace £#: & (& Fourier B0 %H 2 EDIEIEERTH 5:

LIf()](s) = /OOO f(t)e *tdt = F(s) (5.6)

f(t) @ Laplace ZHDRIUITIRD 218D 13dH 5:
() BHE T L ZHWT L[f()](s) £FEL8. (ii) F(s) &L 18,

Laplace Z# & 13, EHAEREE f(t) 2 S EBFREE F(s) ~NDOMIGREKRIAMZR S
F2 158515861587

—[1iZ\W > T, Laplace Z#: DA H, Fourier B# & Y HINR L3V, 2E
D IVIE e BRI H B (72720 ¢ > 0). t — 0o DRERIZE B> T,
WRE AR f(t) DIFEBL TR & W58 Fourier 21Tl t — +oo IZBWT,
HERE D BN S B Z & DR X 723, Laplace B2HLDGEIZIX, t = 00 128
WTETIZNET B e OBNITT, ZLOHBERDNETE2OTHE. ZDOEIK
T, Fourier Z#DIRME %581 L7=H DD Laplace B TH S L W2 5. TD#%
HEWHT DD, EEBORBEI e~ T U TZ DRI D 2 EFZEBUERIE et T
& 21589,

181 [BERE] ¢ & k ASEELTARNR 51, W L BT DI BIELTERE R XA, RER
552 Lnl, BMEIE, ¢ 2 k &0 6,5 WS HEER 1 DIERIL, Re(s) & Tm(s) WS EBE LT
s =c+ik =Re(s)+ilm(s), ZIIZ, Re(s)=c, Im(s) =k (5.5)
EHWADZENS. SHOTEDNENS RS 2 <D TH 5.

1983 BB 1] L[] 2FHOTH, L() 2FEVTH LW (EWC &), [| 2HWEEBO 121, L[f(1)](s)
ZRNIED 1S & 512, Laplace DB (s) BLU f OB (t) OFEIR () & DERULD T
OTH5. [T 2] HET L ITIFRMAL D £ X 5T 72, FEAD L 25 Z L MEHI72
D, RFRHAD L XAlE N THEIXME IR,

1584 PARF I TIX, DX DI VAT NE X ORI RHTH 5 55, RO BEIXZR . &<,
N HRRRNOREE Z SR T, W iT 2 HEETE 5725 5.

1985 [ 2 RAEY] I FBIEL (complex function) ZHAKIT 24 561F, w = f(2) 2T 5 (EEK
w=u+iv & BIEH 2 =2 +iy DB 2212, 2 & w k& HITEIRLT, 2, y, u, v 1T
BTEER). T40b, BREBEEREHONSZED DERI|ERENTDH 5.

[FEE] HERBER & HRERUIR 5.

1586 [SERUEBERY, HERBUEBIE, BB (§ 2.1.1)] Fourier £ F(k) %, HEB k (27T 58
FHEEETH - 7-. Laplace B F(s) 1, BREH s ITKTFI2ERBHTHS. HEH
B EEBEEBII R 2D, ZTOERPEMMTETVWBEES D .

8T HMEIC Z X 5725 50, HELZ R 51, MERER v SEICBRNS BEIXR.
1988 -0 ZUE, f(t) =¢t, f(t) =12, f(t) =€, f(t) =Int REFVTND t — oo THIKT 5.
1589 7 7 TlE, FEE t I ERE AR LT-DT, e 2EEBUHRBAB L R R7203, BELEK s %
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%8 73. Laplace ZHIDVREHBA TH 2 Z &0 T 4hbb A2 Rt
Llaf(t) +bg(t)](s) = aL[f(t)](s) + bLIg(t)](s) (5.7)
2T, a kbR BITHEER, f(t) & g(t) R B ICEBEEBTH S,
§ 5.1.2 ¥ Laplace £#: & Bromwich F&%
V27 f(t)e~ @ Fourier Z#id, IRATH X 5 711,
FV2rf(t)e™(c + ik) = / N ft)e e * At = F(c+ ik) = F(s) (5.8)

Z 2T, “#”Fourier EDES (§4.4) 2 VR T &, kA% S %:

—1 o —ct __ zkt
FAR() = VIR (e = ——= / dk (5.9)
T et #ENIT, ERE (1) IKDWTHEC
£(t) = % /_ Z F(s)edk (5.10)

CDFEFEL, BROEEN kK THD—AT, F OBEH s THIHNWZIZ,
B—RHARWN. LIIWZ, s & k OIZIE, s = c+ik DBERDH B DT, ZHi
o TEHMITNEIVWETTH- T, BMOLE kL 25 s IKELES. Zok
EUTITERTRETDHS:

(1) K IZO2WTOMEATH LD AT, HBFEBICEWTIE ¢ p° “BXBIc”
EHERREIN? ds/dk =i £H1T 5.

(ii) k DD XME (—oo < k < 00) IZAIL 72 s DR IXEI (c—ioco < s < c4i00)
TH D (e &)HS.

MNZER L AT olX, THIFEEBRICET 5.
1590 [FHEE] W ZAE, £ IEARFE R T (linear operator) &\ X 5.

9L Z 2Tl s BBNRWZD, BIEE, (s) TR, DI L (c+ik) EFE W BB A,
(s=c+ik) DESIZENTH L.

1592 (B4R AL BRI AT P U Coe R BB TIZR V. BICIZBES LRV W ERISEE 2\,
1993 joo B RBIUENKZ KL TWE s L. &JIIEEETH S, BU R,
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UEXD,

1 c+100 - d 1 c+ioo
f(t) = _/ F(S)elkt—.sed = — F(s)e™ds (5.11)

2 1 271

—100 c—100

LB, Tk Laplace 24 & WM B L1 TRET A2 TE 5199

f@)::ﬁﬂfxsﬂ@)::;Li/mlmlekﬁds (5.12)

2mi c—100

OB DEE s THEHZ e hobhd k512, 2hiE, BFED Mz 5
TRNTSTT BRI, Tab b B RRISERNTEE (Gauss FFHE) LOEEHIC
EITRBERTH - T,

Re(s) =¢, (772U, —00 <Im(s) =k < o0) (5.13)

TH5 (R L) R#EHTIE, (5.12) I IN ERBEAAET, HERH 2 L
T D Laplace ZHi% BAKMIZZHET 5 2 L1 L 72\ 1598,

§ 5.2 ERHOLH

Laplace Z2#1 D& AKX, Fourier Z2#DGE L D B RBITIKL 139724
51599 JEHT R EINL, Fourier Z2#DR; & [FRRIZ, PORMEZ T2 WA S, 22T,
KO DOHEEBDOE % FHH L0 Laplace Z# DA IZEN L S .

1594 [FHGE] Laplace Wil WoTH L\,
1595 [FHGE] &A% Bromwich (70 A7 4y F) B L WS, SIFEMPAINBNI L HE0.

1996 MR BBH@ERBTH DL D%, b & 5 LIEETHDEFENS (complex integral) &\ 5. #HH#EM
DT, EREEBUZ, IRIFHEFEIZT VI 7Ry b 2 WS T-0, s LEMINDL L, 550D
KJOZITL .

1997 [U A2 U] # Fourier 24t F~1[F(k)]|(x) XERATH 72, F(k) WEEBTH->TH, HHEK
k WWEBCTHo=noTHD. INEEIPD K.

1598 B D —D1%, MERBEK OEHBCUTEETRDLOTH S, £/, #BBD X 512, ¥ Laplace
DI, Bromwich Fi & U TDOEZERSH D .ﬁﬁ%: B TRDSNBGE %%’ﬂ\f)‘bf
HH 5. RiEZETHE D ¥ Laplace £#11E, TD &5 BIGEIZRET 5.

1999 R MEDNIBE TR FHEIHMTREEDTH S. Laplace BH% F O X 724412, Fourier
E@@%ﬁ%%@ﬂ@,$é’*%ﬁ*é%fi&mfﬁ&wﬁ*&t%%ETﬂifﬁé

1600 [ f - FIGE] M55 B4 (elementary function) & (3%, X ik DREERBILL (special function) &
(=S CIPAEN
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§5.2.1 TEHEBHDZEH:E Heaviside DEAIFEERREHDEA

Laplace 21O BMRHBID 1 DHE LT, f(t) =1 Z2ZHL TH K 5160

o) —st
L[1](s) = /0 1 x e ®dt = — {6 } _ ! lim e —1 | = ! (5.14)
0

ZD &SI, EasHE BRI\ 1602,
U U7RD3 5| Fourier Z2#1 D54 L [FARRIZ, B DNINRT 57O DFRGITER
TFhRER SRV, Thbh, EOZEH (5.14) BERALT 5 DI

lim e% = lim e~ Pt = Jim e~e~ % = (5.15)
t—»00 t—00 t—o0 ~~
— E ()
BHE s DEHR

PIRL T NE EZIZRONE. ZD7DITIE, WRAES X h 21603,
lime ™ =0 (H5WVIE, lim e *® = () (5.16)
t—00 t—00
FND X, BHBOEE s DEEL Re(s) = ¢ 1&, IETR TR 521604,
¢ =Re(s) >0 (5.17)

INDINRT 27-HDEETH S (EE).
DWTZRN S, L BEE ) Heaviside (NEH A R) DEBEAGIFEEREIEK

1601 Jstgs 1T BN D s RAFMERRIAT AL, AT, 1B () B LD AMEFITEELT. L
U, = 2 E AL TH &,

1602 Fourier ZH ¥ [ U <, SR e OMHTH 5. T 21T, t 1XFEED, 4RI s 130E
BMTIE R THERTH . %E%?aéﬂ(%ﬁ?& %, %éﬁ(@h?ﬁ(%ﬂé& & Hﬁo)mﬁﬁ@{ﬁi%#ﬁé n
72 BEVEE S (§2.1.4 1251 B IKR).

1603 Fourier Z2# DG L FRRIZ, s DM Im(s) = k 1= MBI EMES 2D 212, BREARE T
H5. UL, e SRAEXBITPCRL TS, fEE RS ahr o7 (BE L, BHEZBRE).
(L] s 755‘%5%%5(’6‘365 Tl EENTIERS .

1604 ¢ % | 2\ 2D EIT & BIEMEX 2T B R, BAE, KRB s = ¢+ ik BT T, Rels]
B L Im[s] ZFEMIIZHVS. HhawH, mEcs, SERe BRI a T 28E2R5 B0
Zek.
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H(t) %52 L T 160516061607,

H(t) = ) (5.18)
0

§5.2.2 1REAH

f(t) =t @ Laplace Z#1% 475

> —st e_St - 1 > —st
L[t](s) = te”dt = |—t + - e *dt
S S
0 0 0

1 1 : —st 1 : —st __ 1
Yo (fb)

BeAL D & 5 I THBERE AN T 5 72012 1%, EBIEB D5 E & FRkIZ,
}nne—Rd@f:() (5.20)

BEREND. Thbb, 230 WA 2 X Nl 5 7\ 0081607610,

Re(s) > 0 (5.21)

1605 Erih 72 BEAIC I 2 X 2 0%, AR & HEMICEMTH 2 D TRN D BEF RV, e 21E, &
ST, B t =0 D6 A1 v FE2ANBRIZHAVWS NS, FHHE, Heaviside & IIBXATFE
Thd. A#EFEIZIR ST, Heaviside BHIZZRHINZDTHRETZ I 2T 5.

1606 Dirac O FIL X BEIL, Heaviside 0D B Pl B BB & BEHZE .

1607 SRR DA Hi %, Heaviside B H(t) DL AR LTH W, TaRbSL, L[1](s) =
LIH®])(s) THB. IhErtE. ZOR—-HEMREL T NS0, t OEFRBIME S %
W,

608 A MZ ZNEFTHAESB I W 28 Z21E, Im(s) Rt ITHEREL I BEFZVON. BRI
[+ TH5] . ZOHH%EHE)ID &

1609 e=st DIGRIZDWTIE, ¢t BMEIRKITE DK £ 0 BRI e Rt ¥z LT b
o IR,
[EE|y=t & y=c! DIVTTEHWE, BR t - 0 ILBITRDETNTNDIDEFVEEHEY
L.t PERKICEBMTDALVEFTLHIC ¢t AEOICINKRT B L 2MEND K.

1610 ZEFEINZ D%, 2 IREIECR n RIS DL %2 Kb 2 BTSNz LTH, TORICHEEIX
RNZ A DL A S FHERI, O (7 © n OB & & BTN 25, #
IZEHABEHDOEBIEZ B E I ENSTHS. dBOUNHEEN LD SN ERABETHS.
[F ) AN, 2 IRBAEL, 3 REIB L IERGH R T L H, — BT " 23 LTH LW,
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§ 5.2.3 IEHEHK
a ERBERL TLHLE f(t) =™ % Laplace 2D EHITAAT 1011

a— S t—00 S—a

oo (a—s)t7>® 1 1
Lle™](s) = / e*e "t dt = {e ] = (lim ele=9t 1) = (5.22)
0 0 a— S

R DPPERT 2 72D DRMIFIRATH 5. BB 1IRBEBOL & L B1ED
CATTER K 16121613

a—Re(s) <0 T74H5, Re(s) >a (5.23)

§ 5.2.4 =ARBEHK

[sinwt & coswt @ Laplace Bz KD & (w EEBER) ] Lilbhzio
X, EDO XD ITHINT B725 5 D
HWL<FEZT LB, coswt = (e + e ) /2 DX 512 Euler DA (2.4) ZUA
UT, JMERIZEHRELTH LW, LLAA s, 2%, 1 v ead 1 vzl
CHETA2Z L IEBEVWR D 2 \WR2 577550, Euler DARXMOHEL T, !
DOE#AEROEZIC, BEEEEIICOITHADNEL. DX DT,

L[e™(s) = L[coswt + isinwt](s) = L[coswt](s) + i L[sin wt](s)
= Re(L[e™"])(s) + i Im(L[e™"])(s) (5.24)

THEBP XU, EF L[ (s) 2 RDOTH S, ZOEME BIE LTI D

6L L) D & 5 72— ARZIES S L LTWBERIZ (H 5 Wk, —liERds ko osnT
WBBRIZ), a VWS Z %< ¢! DEREFHELTLEDILDITI, TATIXTHS (Eb
NELREES 2250, SEbNRITNIXLK DT RNEDTHS). DI —7ZR et %5
BLTHBE #BhSa=1%a=42RATHDTH .

1612 2@ E D00, HATH 5. BB »6ThHDE. ThEHEIEZ L.
T613 [FEIE) EH o DEEEBTH > TH L. ZDOHAITIE, Re(s) > Re(a) WEFHEI N 5.
1614z OEE T Laplace T ORI Z ICFFE NS, Laplace BMMPMIEHEE TH 5 Z & 25R3E.
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TdH B0, F79 51616

. Oo . m .
ﬁ[ezwt](s) _ / eWto=stqt — / e(zw—s)tdt
0 0
1 5+ iw s w
= ] 5.25
+ e (5.25)

T os—iw (s —iw)(s +iw) 82+ w?

L7zdhio T, HEMOMHE L b, ZMBEBOLHE > 51007
- (5.26)

Llcoswt](s) = ﬁ Llsinwr](s) = 5=
R DR T B 7D DG, BB L 1 RBIBOE& L AT 5108
Re(s) >0 (5.27)

§ 5.2.5 Dirac D7 /L% B
§ 4.11 T L7z Dirac D7 )LV X B 6(t) D 238 D @ Laplace Z#1% % 2 51619

_ > —st _ > —st __—s0 .
E[é(t)](s)_/o 5(t)e dt—/_ooé(t)e dt —e 0 —1 (5.29)
N J NI 704 R
B DEH T i R LR
I 51T,
(5.30)

a)e *'dt = e **

L[6(t —a)](s) = /000 §(t —a)etdt = / St —

T, a l3FEERTH 5.

1615 LB DEKRTH, 20X AABVWEWZ B35,
HRIIFINDEDIEAL I 0. BERENS, WEZIZ

1616 [75 w2 Ry 2 2] s NEZBRDIZ, 20
bhoTWEY. ZABMHENTWEL TS, BHE X TEREHED RN (P E 72 3R

P ).
[ER]RLUTEHENMN i 28D TEASA.
MEHEEIR DG, 8D o PPURSRMIZE S LTI GaWh] ® [5ES ZERIZITHER

1618 %m =

BETH L2006, O w PG LARVOR] RELES 2 L. ZoMIZE, Tald

R THZRME, w IFEBLTHZ] LEATEID.
619 [Dirac D7V X AT O & S ITE@H S Nz

/ 5(t— a) f(H)dt = f(a) (5.28)

1617
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BT H 5 TV XD E, @ DEROM D L I3 R 5D X, N
MM & 72 573200,

§ 5.2.6 Heaviside D H {1 %R

§ 5.2.1 TEH L 7z Heaviside D HBALFEBEIE H(t) D Laplace 224113

e’} e’} 1 oo
::/‘fﬂﬂe“&:i/ 63%¢:{——e“} _1 (5.31)
0 0 S 0 S

M DIUURT 3720 DEAFIL, R1ED, Re(s) >0 TH 5.

§ 5.3 EFEBOLH

WIS HREADEIEADIGH Z Hig 3 ETIE, B D Laplace 2 #h3 e fi &
U TRPEZRNT0 AL 2L, EEE D Fourier D56 (§4.6) L £ D 5720
7, Laplace B DIFHICIE, HWRICHARGIPESEND I L ITHEEZET 5.

§5.3.1 1[5& 2BOEREBOLEH

BRI, 1 BEERIE % Laplace 2L £ 5

/ et = [f(He ]~ — (=) /Ooof(t)e“dt

T——— Lm
= sF(s) ;]:/(92 +tli>r£10 f(t)e*
ﬁm&gm
= sF(s) — f(0) (5.32)

E72U, LIF(D](s) = F(s) & B2 F(0) 21 f(t) D t = 0 1251 B4, 37
bh WIHHOMETH O, MG & W 51622 EEJED Laplace E?‘?‘ék (S #DHA A5
=S50, I, BEAHD Fourier B & DREMRERTH 5.

1620 3y HR R L I RMEBOERME EL AR TH L. Uihi> T, EREBOEHARH TR Y
SL&I . #fifLTE»RIXR S,

1621 N5 £ CREFUCHERE &, HET LI X2REDVEHRGHE S, F(s) 22 REVAM S
HHH5.

1622 I 0 <t < o0 %:EE'L\@% 5. WIS 2L, IS ¢t = 012, 72 ZIRIRERE D & S
TED, BENE ZIZH DR EEERT 5.
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AEELUTIE, 2O ZHWE T TH B0, RALEFTERT
501, ATFOINRSEM 2T SR Z L I2EER &

lim f(t)e ™ =0 (5.33)

t—o00

RORE 74. 2 BRI E | FRED FIET Laplace 2T & 5. ER(CH |F1623,
LIf"(1)](s) = s*F(s) — sf(0) — f'(0) (5.35)
DR T 5 72121k, (5.33) IZHA T,

lim f'(t)e™*" =0 (5.36)

t—o00

L5 (FHEZEZL). Z2OXDIT, t — co DMEATHEZ T NE Z LA
B Th 51024,

§ 5.3.2 ERFH D Fourier Z#: & Laplace £
HEEAH D Laplace Z#ulX, EEIED Fourier 24 & i 3572 2 D725 5 Hhi625,
(i) £(0) % f/(0) REDHEARHEZ BV RV BELRAERTH 5.

(i) 25K, BEWHRGZ2ELOH». Thik, BOHFH 0<t <oco T2DB
YanroBoBBELNSGTHE. TNBNAETH 5.

(i) WHIGAEE B2 DX Uy MO0 B4 /i8R 0 DEBE RS & i < B
B & 72 & 7 5 1627

1623 FEARHDIARTH 593,

f(0) = % t=0 (5.34)

TH5. WHALTHrORATEIDOTHS. HDEEEI e L2nd, BEHLTWS SR
HEHTRS.

1624 e IR IEIC R 2 HORIIZ R SRV OR. HATH 5. BEMOLEBRMBERL TRV 5,
W SRR DIRIEANDISHDKNEZ 5 TH 5.

1625 3R] & LT lLaplace Z# D& TV, [EEAHO Laplace £#] AEL V. #i
HEBBEOBAKRINIR LD, FERICEESTE.

1626 WAl & 1%, I LIZ B 0 2 VMR DAL E R & 2 BIRT 2 MAOMETH L. TD L5 hi
WERIE, CUA, EENTOWEAPLIVWEERIREITHASS.

1627 Fourier Z2HUH M A HRERD “BiFUE MBICISH I Wz, & 2 AT, BRI O Fourier 212
W, BRE MR G ATZTEA D 0.
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§5.4 71cl-HTHDEH
Laplace Z#D 56 %, B f(t) & g(t) DIelcH T H (BNTR) MWEHZRI N
2, 16281629,
t
B(t) = f(t) * g(t) = / £(t — r)g(r)dr (5.37)
~—
FR

IR 75. f(t) xg(t) = g(t) * f(t) ZRYE (7272 AZ ADIEFIZFEL 72 5720,

§5.4.1 7FlHAHDEHEGBIER
Laplace Z#D 7z 7= A Z A DY ES, BBUERI (oA T HDEER) DRALT
2, 1630.

H(s) = F(s)G(s) ®2WIE, LIAD)](s) = LIF(1)](s)Llg(0)](s) (5.38)

B TERRIERZ L IZBDR0D. bbb, 2 DDEMD/=#4 I #D Laplace
T B DB D DEEKD Laplace B DIEICEF L L. L7225 T, Laplace £#1D
FED ¥ Laplace Z#l3, 7272 A Z AT L\ 63116321633,

h(t) = L7 [L[R®)](s)] () = LTLLFB))(s)Lg ()] ()] () (5.39)

§5.4.2 ABHRUERIDEA (FFE1)

AERA D FIEIEEYNZIE U TEEET 6 s . RN FIEIX, Jacobian % K
ffid5HDTH5.

1628 $E & H° Fourier ZHDIFEEBER DN, Kz T h 2 KA T 3 HE X RV, Lo T,
AT RS TATENE L V. 7272AZ ADOF S KL, Fourier 2D 1% (—o0, 00),
Laplace Z2#D15413 [0,t]) TH 5.

1629 AEMOF T 7 1EF ) V¥ LFD “Wau (X V) DINCFTH 5. WHEPBFETIX, t OREIC
L ffibhs.

1630 33 %] Fourier ZMOEARGER DB AL, V21 BDOWZ L 2 EVIEZ S (§4.7).

1631 foD CTHMIZ R A BDD R, TSI FHMTEEHDTIRAWVWD, L EXNTHMIIES T
H5. HEOHMEIZHNEWI DR WH 2 REHE &

1632 BB (s) ® (t) 2B L THREIZZRN. LALARYS, HATULOILKBIFIZLTENT
W3, HlFE RO, BNWD ETIIKRTRETIERV.

1633 £=1 & L DHMAEDLETIEHLHI LA A—TUFT L L.
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GEH] 45507 5 HF T 5.

= [ sweae [gwe i = [ e [ ateay

/

RERE A D AT ST UL T A g

/ / f(@)g(y)e =) dady (5.40)

{gZery @{ng_n (5.41)
n=y y=n

&N, BAEOD Jacobian J 1

=1 (5.42)

Hiy
7,6 OBMAKEIZE B [0,00) THD (MDD E). BEXD,

(52 = //f5 g sgdfd”—/oooe_sﬁ /0€ F(&—=mn)g(n)dn | dg
~  \7

(5.43)

T, n OREDXMN[0,6] LHEESHZ 5N 710465 7272 AT ADEFRE D, IR
X% 5 51656,

(5-R) = /0 T h(€)etde — H(s) (5.44)

1634 1Eg ]E’Eﬁiﬁ* IRVEMDH o7z (728 n 2 EITPERT D07 n — co DMERT, f 1
f(=00) ITIEDL. ZDEE € = oo TN IRIHLIZARYD, £(0) L7R2DTIHRND?

1635 [IEI O THD. () t<0IZBVWT f(t) =0 LEHBINTVD. DRI, BNEHPADY
B, f 2BFAD I EEEKEENR. (i) f ORI E—n IZHEHLU, n— oo D% & 5 & &,
f(€ —o0) 1TEDL. ThbE, 5IBNEAICRD LW EHEKZIEL 5. (i) £ 2 T, 5180 ¥
oyt ff@b%%%‘ﬁzﬁﬁ%}%%zé: E=n. (iv) AE&D, n %, 0— 00 TIERLT,
0= EWXEFELEDTHS. (v) BERI LI, n THEATLLE, n BN RERTH 5 5

ZV)ZD U7zh o T, n TORAKHZ, € ZEDE2IETERVDERS, € — 0o D — o0
BT f(0) & LS D EEERBERT 5. [22K]

1636 [[a]% (DD &) 22T h(é) EPNZZEHEE € 2 [0,00) THAT DI LIWHRo72. T2
THIHT € 2BHEARET, HHAEIZEMNT Z LW TE S, #HICE A, 2 LRIV T
X, E DIBFEFVERICTEIHET SRRSO TH 5.
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L=AoT, MROEER 5 5:

H(s) = F(s)G(s) (5.45)

§ 5.4.3 BBRBUERIDEER (7575 2)

AREIDFIEDIE S L. (5.18) TEF L 7z Heaviside D B AL RE A
H(t) 2RV BV AED ML TE 167,

b ons &, BORB%E (—o0o,00) ICHRBR LW, ZZ T, H(t) #HWT,
P2l A A h(t) &, bbb E > THAED XIWE S ITE SR 5198 [(r) %
BWREDBEBUZRHAT 22, A KMDO TR 0 225 —oco IZHEERE 1151639

t
h(t) = / F(t — 1) H (F)g(r)dr (5.47)
XS, Ht— 1) 2 5EAT B L, BAORKEO LR ¢ 56 0o IIESNB:
ht) = / T H(E = P f(E— P H(r)g(r)dr (5.48)

RA Y MBS XEZEBERICIRT2Z 8 TH- T, UFICTHERYE &:
(i) H(t) 11 THIHBDZIZ, f(t) P g(t) ICENT TEREEN RO,

(ii) ZhTWVWT, BORE%E (—co <7 < 00) NEHIRTZ 2WAEFT 5104
ZN T, h(t) D Laplace £z & 5 5. H(t) # B < ffio T, Ho#HiFH %2 HH

fO37 SERIEFEB DRV 2T VAEH A BEZ IV, b0 LA RL THB L WA B HENZ Z
TN HAHTH 5.
1638 [J1EK] 7272 A Z A h & Heaviside BI# H 2{EF L7\, H (& h @ Laplace BTl

1639 ¥ o DS IIFE D RENTKIE L] PRE ORIl S 7w

3 5 oo
/ de:/ de:/ Ode =--- (5.46)
1 —4 —o0

1640 5% b i3, SLOBBUEEZ UF S 310, MO KMOKENRLE LT IHERALHEEBRDTH 5.

6 [EE - ZRA)| ASICEMTETWDIESID. UFOHETHEL— 3, Biold @@L
TITONDZ LICHERTS. (547) TIE, H(t) 21X, 0< 7 IZBVWT 1 %2, 1< 0BT
LD, UEDRoT, —0o <7 <0 IZBWVWTIX, H(r) IIHEBOBEBICEE L2 525\, T
Z, MAOKMZIRT 2 2 eDFEnd. BRI, 1 OBOHPHDO FEZ 0 125 —c0 A&
PR TE 5. (5.49) T, (5.47) LR, Ht—7) X, t > 7 IZBWVWT1 2B, £ < 7 < 00
ZBWTEHRTHS. Lh>T, Ht —7) DIFAILE ST, BAXHED ER%Z, ¢t 225 o0 ~
CHRFRETH 5.
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MOS8 5DTH5:

- /_OO H{(1) / T H( - ) f(t - T H(P)g(r)dr et
- /_OO /_Oo H(t—7)f(t = 7)H(r)g(r)dr et (5.49)

21THTI, t O HIFHZ, 0 <t <oo M5 —0c0 <t < oo NEHIRT AL, H(t)
ERHALZ. ULPALARDS, 3ITHIZBWTIE H) BPHATWS. ZOMH %R
N5 WHEPEABIZ Ht —7) PEENTVWEDT, t—7>098bbt>71
P EHET 5. FRHZ, H(r) BEESBEBIZEENTWSEDT, 7 >0 72
IDEDPICHFET S, dbbERL t>7>0Thbbt>0ThHdb. Lizdo>T,
£ 0 DM S RIS ADEEHE, DRIT, FIE, H(E) EBEAN & Fl
LTHLZDTH 51642,

Bl EHWT, 7272 AZADEHOFERZD LS5, WHIZ LTI NITEDT
LZMMNZHHZHE 5. Laplace BN EZ = BVRT &, IBHERZHEALKEN
BB, ZIT, e EUTOLSIEBLT, ft—1) & g(r) OIS HIEEA
Hin2 Z & &g 51648

e—st _ e—S(t—T)e—ST (550)

ERCR

(5.49) / U H(t—71)f(t —7)H(T)g(T )e—s(t—”e—”dt] dr

/ H(r U H(t—71)f(t —7)e 50" %t] dr (5.51)

t @iﬁﬁﬂﬁt:ﬁ? e LTS

REEMANZ ¢ IZBT 2 EMD TH DD AT, HRSEHATIE 7 ERXBICE

1642 ZNTWTC, BOEFAD (FED L W) HLIEI, H(t) OFFAICL > THREER I NZDTH 5.

1643 [Z D & 5 FEHNARAL R 2 MO THREERIER S VD] EEShE LNRWE, Z0
oz i, ZZFTEFHDIEDLND LT, 21, BRICEHEDL WL I ICEFL,
ZOELSMDRIIERYRLTWBEIFTHS. £< 5> THELRIZVIIFTENH, 1'719?3’
DAFIZEDNAREE 61, HEAREIIERTEIVDOTHS. 5T L, REFITRE
HUNRWDS, e DFAFT 8 h'C/Kz LEET LA WITE R, )\7b>ﬁo7iﬁxﬁﬁ:%x
BT, ZDEODBANPBFIZOSZLEH D AW, I ZAHRMERETETE, TDEIC
ESEIRSRAAN
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HEIRINBM ZZT t—7=0 L BVWTHEDERDOEHREITS . 3“79:2075
dt/d0 =1, B t OFEP XD 0 OFAXMEE R UIZ5 Z LIigiEET X

(5.51) / H(r e 5T U H(O)f(0)e do| dr
_ / H(r)g(r)e " dr / H(0)£(0)e*do
= /0 e *Tdr / f(0)e’de

H %/ﬁ?‘&ﬁﬁ[ﬁ@?lﬁﬂﬁ EATEN (fiﬁw@;)

= Llg@®](s)LLf(D)]I(s) = G(s)F(s) (5.52)

N TN T U7z, Heaviside B E WO EEZIF 2D IZL T, FHAIZ
X2 2R L CERIZE D! 7‘7”645 __Tﬁ‘éfcklﬁ D—ibLTHh o, BERIED
IT& D EEBEEZER 7. 2D KSR X, A BT 2 EENTFE TH 51016

BIRE 76. ZRAHD Jacobian % FIf U T, &L %2 2311647

§ 5.5 BWHOAREANOLIERBDEENDINH
PRGBS A | FRIEOEHE % FIE S
PIRE 77. W AR
F'() + W f (1) = q(t) (5.53)
RIRIESEE

F0)=a, f(0)=b (5.54)

1644 I NEME L TEHAMICER E AR IN D ZIHITHEE R .

[ERN BXEE2RZMBY, BE2RAEMEEEVLTVLEELSL. 7 IPNERERTH D
(WREA).

1645 Jacobian & I\ /2 0| ATEHNCHE Z 2 DR DX T 0ED b\%ﬁ:“% 5. il & DD F1ETHEMA
NTENFXZENTEIV. ZHOARZFRWUBME T2 Z L BMEIZES D VWL, DDA
ATHERZVWEEWEEES, TV TV LEHERZ2ETETHE, BEE2HVIZTEEHS
WE7ZA5. LIRWA, RELEIZBWTIE, B3 Y [JIEILBRWGH1Z WD (Google
DA TLNBDT).

010 IR T, BUOO—EAZFANS =< &b, BT B LD TR
AT RS Y M@ +y=t, y=7 &BL. (ii) MAHIPFADZEHE. (iii) Jacobian DFHH
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DH & THRIFIOBIOO - Z T4 w, a, b 1IZFEBERT, ¢(t) JMEROEBUHEBKTH
%. [fif}] M50 % Laplace Z#9 2 1650,

o JeidHE 1IH: 2 BEHERID Laplace Z#i 2 R H L T,
LIf"())(s) = s*F(s) = sf(0) = f'(0) = s*F(s) —as = b (5.55)
LEFL. 2T, WIS (5.54) =RA L.
o /il 2 IHTOOL:
LI f(1)](s) = w?Lf(1)](s) = w?F(s) (5.56)
1 DHDEF S, Laplace ZHDFIEMED L IZTH 5.
o £i3l: Laplace Z#i% Q(s) = L[q(1)](s) LB\ =,
DEzisE Z CEHL XS
s*F(s) —as — b+ w?F(s) = Q(s) (5.57)

F(s) IZ2WTHEWT, # Laplace E# L P 3K EZ|ATH KL

s b w 1 w

—Q(s)

s2+w?  ws?+w?  w 52 4+ w?

F(s)=a
= aL[coswt](s) + gﬁ[sin wt|(s) + éﬁ [/0 q(t — 7)sinwrdr| (s) (5.58)

2T, 0B ERT, ZMEKD Laplace 24 (5.26) 2 Wik L, ZHhEARA

1648 Z D& 57, W ARA LR OMAEDLE %2 “EMn HREAOFIERRE (initial value
problem)” £ \5 . T, JIFERIRE ¥ TV & 2 A OGRS (FEER) O SRR
57200,

1649 LA WIHASAE A 2 B I N TV B DI, N FREROBBD 2 21 o ThD. 7z 2 21
TR EEHEZTNETTHEINDGEDOTIERW. LR LENS, WIHIGRMAED 2 TR sl
W HRERO BRI E EFNDEEERITEE SRV, WIHMEREOME EF 5\ (D0
¥).

1650 = DFIEL IR T HMELIHZ. FIZE 21, ZhzHs M TcERVWL, Zhd x
HoTBhifltcdTE 3.

1651 Z 2 _UT, F(s) DEHBICHUZEBAFHEZHBOTEAR 52\, HiED %817 T, MALR
BTRIHDIEPEHTHIDIC, EHBICHES ZTIRERDBIETH 5.
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ULXTWEIZTEEBA 7152, B 3HOLR 2 MR L TH <

w
52 4 w?

Q(s) = Llg()](s)L[sin wi](s)

t
= L[q(t) * sinwt](s) = L [/ q(t — 7)sinwrdr| (s) (5.59)
Fote b 2 BDTERE (FRIER]) S : _

Pt BOEH
¥ Laplace Z2#1Z K > T, f(t) KD B Z LN TE 51653,

f(t) = LTLIF@D)())(E) = L7HF(s)](t)

£ v cTh

o [aﬁ[cos ] (s) + gﬁ[sin W] (s) + éﬁ [ /0 "yl — )sin wrdr} <s>] )

= oL [Lleoswi](s)] (t) + gﬁ‘l [Llsinwt](s)] (2)
P

W

ey {c Uotq(t —7) SiandT} (s)] (1) (5.60)

FBELL OBV ESICZ ZETEEVMR, REIOKMES 281 5 i -7 1
AP RS, L71 & L ORAEDETHEHEI N LEAEE . 752,

b I
f(t) = acoswt + —sinwt + — / q(t — 7) sinwrdr (5.61)
w w Jo

fBRE 78. A NDMIZE R &
(i) #WIHMERIEDAE (5.61) DHEM WSR2 72 L TWaD Z L 20D XK.

(i) SERZ LML (R TIT) % L COIERE i 2 5Kk, (5.61) & 0Bk fiE
7D & 1055,

(iil) FEFRIED q(t) = sinwt DL ITBEERIZEZ 5NTWBE A5, EMD %

1652 BTN bjw LB LD, Jh% b/s EEWT ZDIETBOBIETH S (FHHEE Z X).
s IXFRIRWROTH 5. d&bf DRI ZFHWTE SV E WS I TIEZARW.

1653 130 LDZKBIHD (t) 2BBETITENTWASA, HAAZRZEIRIKL TH X (FEEA -5
BREDNKT RETIIRV. ZOLSBENZVTVEREMAZELT).

1654 BB (s) % (8) 1, £NELDIVEREUTWS. #HENAPE WA ZD72 561, BAKLTH
RV ?ﬂ%%i)‘ﬁ%& BT 2D UL RV, 20 &5 2B EFRADIERERL LT,
KEREEARS 2 2 I3 TE AL,

1655 Bz —H &2 DO TR L TH 5 5 2dDFEM TR, FHREPHIELZ KL T, 806
DDFEDBA M E BT 2 Z 2 PRENTH 5.
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BARIZEIET 22N TES. HET, q(t) ITWL D2 DFE%E 52T, M
DEITEZFEITE K.

§ 5.5.1 Laplace B#ICK D EDF &

—ETWVWAIE, HESERBMICIRA S (HATRETHAL %) 2 & EKDF
MTHD. FIEIE, “BLTCHEERT B2 TH BP0 DIND & S IZEHX
nN5:

(i) Wiid% Laplace £#19 5. MDA & YIEHBOEMEG TS, Zh
IZE o TC, MO DHAEEIZE L SND I ENEETH D, EREBOEHIZ
BWT, MR 2R AT 51657,

(ii) F(s) IZ2WTHEL . ZOFHE, WHIEHFRIZEE 20, 2 < D55, 899
HORERWD Z &AL N8,

(iil) HEHZITD, f(t) ZRD D, TORRT, 7272 A T ADZEHL L {)EFEBIE D2 1
72)5@\1\5]‘659‘

oI, EEFHEEBITTBIS:

o 12T AIAIZDODVWTIE, EHEEZRAKL. 727-AZADEM L, GEAAL , Bif#EL
HBHTE2E5128 & HAEACHOERFEEEEARERL TEAR SR

o Laplace Z#Z X 2 fIEDGE, T A T 7 IE—UIARETHB. KL
THE#RTS] , TUIREDL, TNIZAHATEIHELI WO, 2L T, 7%
RAREARPIEF R AN L2 LUIET, BiMo AR RO AE
DR (E HREAOYIMERE) % 372 32 RMRIT KD B LR TES
Zed BT KB SEDORRTH S.

1656 [ 2D 9 XNFRE—ETNRVWEERZIFEICBMARIETHS. £5 5 A, Laplace BHD
EHRRENE, BNTHZOFIZED, ERIVIHBRLIZITTETHHEHTES7255.

1057 Z U2 &k o TR E TN DERER L E2RUTT DRENRL 8D,

1058 SABRIZ B W T, SHREROZ WA B RER S Z 81X LA, B 25 RMEIL, mkET
HTEDMEIRARDDITT ER,

1659 AFEBIZPWTIL, WSEBEHOLHRAZRETIHEEFIRW. $ LA, T TEIT.
1660 = DL T, LHDIRIEL T 27 =y Z I XM I NBIFE L L3R B0 TH 5.
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o MEHBMDLEMDOARNIE, T<CIFEIFL2OTHRAZHETR. FEHED
B 5 WRIE, Laplace B EDN 2V TWOEHNIH > TWEDT, Thz
R 401E & oot

§5.5.2 RBEME

IR 79. RO HEMD HFEXOWHIMERME % Laplace 24 % R H U T fig 1 1662:
(1) f(t) = f(t) = —t, f(0) =1

(2) f7(t) + f(t) =3cos2t, f(0) =1, f(0)=0

(3) f'(t) + 3f(t) = 10sint, £(0) =0

(4) () +2f'(t) = 3f(t) = 0, f(0) =1, f'(0) =2

(5) f"(t) + f/(t) —2f(t) = 0(t —a), f(0) =1, f'(0) =0 (a FFEEL)

[B&A%] (1)(2) IZ2WTRLTH I S

(1) Wil% Laplace #1395 &,

sF(s) — 1] — F(s) = —— (5.62)

s2

55, 22T, SN £(0) =1 2RAL, 1 BEEBOES L O 1 x4
B DZ % N 721603,

F(s) IZDWTHEMU & 5. SHnBnizHwT,

1 2-1 1 1

Flo) = — 2=+ (5.63)
¥ Laplace Z2#1Z £ -5 T,
fit)=LMF(s)(t)=L" E] )+ L1 L_l?} (t)=1+1 (5.64)

661 58t SBRO B 5 W 2, I SHEFLT 2 4 FIE7A2 0. Laplace 2 OF# AR ZE L 720 Dt
BEIDLDITPRIOENPDTH->T, ZOMELIFIXI W, £, LB HDOEREFIE
(GIFAZEME L7 LT) BATELRNEES S GEHDOEM»EMZ»S5TH D).

662 [f#] (1) f(t) = 1 +t, (2) f(t) = 2cost — cos2t, (3) f(t) = 3sint — cost + e3¢, (4) f(t) =

Zet—ie_?’t, (5)t>a0)<‘:§’,f(t):% et_“—e_Q(t_“)] THY,0<t<aDEZE, f(t)=0.

1663 SRERTIZ Z AR E LTRAS RN, FH2H, HA 5 Z LITfliffiZzs &y, —BTEI 50
7S, TOHREEL Z &,
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ZNAIBMEREOMRTH B, MR HZT 2 L RED IO ST D
(e &).

M3 % Laplace 244" % . 2 PSR DO LS X O RKBEB DL ZH W 5:

3s

[s°F(s) = sf(0) = f O] + Fls) = 5= (5.65)
IS ZRAL, BT 5.
9 _ 3s
[s°F(s) — s] + F(s) = I (5.66)
F(s) IZDWTHEIL & 5. HanBafiiz v,
F(s) = —— + 55 —— > (5.67)

241 (s2+1)(s2+4) 241 244

¥ Laplace Z#1Z £ - T,

f@)zzﬁ‘ﬂF(@KﬂzzQﬁ_l{;;335}@)—LTJ{ETEEE}@)::2amt—wms%
(5.68)

2MEDHHISM 22T Z & 2EID K. DF 0, 1 BEREKZEROTHRA
k.

§5.5.3 BELEIHER
B8 80. D X DFESY SiFE N % fiff | F 16647665,

(1)

(2)

(3)
=

—1— T)dr =
f0=t= [ srar =0
/t f(t—7)e*"dr = sint
0

t
/ e f(r)dr = cos 2t — f(t)
0
VN A I AER LT, Ml EEHRT 57210 Th 5. LAUTITHESR % 7397166,

1664

1665

1666

W iR e Id, RNZE (RKELE) OEBEED 2 WD REE a0 R TH 7. D
ARK I, RNEHZHR2BEBROFICSTCHEATH .

[f#] (1) f(t) =€t — 1, (2) f(t) = cost — 2sint, (3) f(t) = cos2t — %sin%.
fRETIE V. BT, HHEEREEZKI RN L.
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(1) Wiid% Laplace Z#g 5 7667;

F(s) - 3_12 . Fis) ~0 (5.69)
INE F(s) {2 DWW T T608;
F(s) = —= — = £)(s) ~ £[1(s) (5.70)

WL T f(t) 2K, MNP ITER OO TR Z 72 L TW S 2D K.

(2) Fotom T ADEH A R LT, /230 % 250 d 3 & 1670

o] [ et nar| (92 £ 10l = L6 L1010 = T
0 f:f:&\;&@i% 7:7’::7}%@%@
(5.71)
Fil a2 d 5 &,
1
L[sint](s) = a1 (5.72)
PEXD, F(s) I2DWTHEL (21 % ¥ Laplace 2 X):
-1 1
F(s) = ;2 e j_ . 232 1= L[cost](s) — 2L][sint](s) (5.73)
(3) ZELDEWL, 7272 A ZADEMIZ &L 5T,
t F
£ e ) = £l F0)l0) = LLLONE) = 1 ()

1667 (B 72 A ZADERL A AOERIIEERE L. T4bb,

/Ot f(r)dr = /Ot 1x f(r)dr = /Ot 1t —71)f(r)dr =1(t) * f(t) = L7 {1] (t)* L7 [F(s)] (1)

s
DESIZEkD L. ZUT, 7272 AZADEMED 51 Laplace £2#1% K& &.
1668 SR DI R EFIHT 5.

1669 SERFBIRE L TH S5 Z & BIME, 72-AZADTHZHEEAE FHVTVWAEENL .
COREWMEBICEZ BT TIIBEICKKT 5.

1670 f(t) xe? TH LW, ThbE, f(1)e27) TH L.
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PSRk i R

S

m + F(S) (5.75)

Llcos2t + f(1)](s) = Llcos 2t](s) + L]f(1)](s) =
B

PLERBHLT, F(s) I2OWTHRL (2% ¥ Laplace 28t & ):

3—1_ S 1 2
244 24922 2524922

F(s) =

— Llcos 24](s) — %L[Sin 2(s)  (5.76)

S 3k
RiBBERANEIZH7-0, LLFDOXHRE EIZBHFIZ LT
o MRBRTHE, F—R1 > b 77—V @, A EE

e E. 754V 17 B DO D&EFHF 3 7 — Y TN & i SR,
£ A

M b, TR T — ) TR & T O, B TR

INEFG =, TR0 6 KB T — ) T4 G

KetE—, HTROBFEAM - 7=V TfEfr, SRS

o TN T, BEUFETONd 7 — ) 48 dEHAt
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P ERE R ER

1. HR (W25 X8 D) 6 B 6 H (K) 8:40-11:25 GELIE ZERA AT, FFEE
1213 12:10 ¥ COLEREME % FF a3 5167,

2. REFE»SHE. 7272U, 3B K OHER TN 5 72 ET 2 R <.
3. FEAARH. BRERTE. AR, TETRBKECS.

4. FET7 RNA R (BBRIRELAXRLE) PHEFE®R%Z manaba ICEE T 2 FEE
AN LN IOT4,

5. RETABEBREAE. BRI EO Z & iFfbin. DEEELHEEOZ . HED
FEIFIAROEH R O TdH 51675,

6. AL IFOBERIZIFIEBZEZAR\. g2 HARETHIATESZ &, MK
WERZEERTEBHI L. BEROREIKFEIZIEHVDRTH 5.

7. Fourier #%#, Fourier 2, Laplace 2 &\ 5 VA EEL
8. LM Z NI THEED Z &, —EIFIEFRARETH 51676,

9. PEFERRE, F C NERTROPER VWP EEZERIL TICIENIG LAVDTERE
L7ARWZ & 16771678 manaba T, AJREZRBR D & H0Z, Bz EBIFER U, it %
BT 5. MEHIIXEROEENEZRINT 2 FETH BT,

10. L2 LAahs, BERTICET 28/0v, TFEREOER - 85cid, (R
BTHOTH)HERNIGT 20T, @EEREWEDETIEL W,

671 [EA 7B TBA T 2154, 8:40 DAATIZR)IE TA— L THEEDOZ &,

1672 iR U722 dr o 72808, BRI T, WL SHFMZEP L CHMELTH 5.

1673 ZEREAEAICRED B UE PRI NS,

674 Bk X A2 b Lhaw, SEREATORIL AR <R <, 6 H 4 H (H) MUBIZES LA,
1675 $fli 2 AR Y TIED 2 721 OFHERIEIZ HE L 220,

f676 5 LR 2 Bk U, —IEIANEA L AW EHHRTE31ETTH S,

1677 BE3ATD B 15 5 IEREME L TH KA, BAE o ik LId o U, SEEKAR3 7 & 72 5 FTREME S
V. U 72 b S B R M B SR TH 5.

1678 FEDIFRD AR Z, HBRP L R— N THiS> 22 1Ed v 2\, HE TN TICHEMLEZZ
EBH0.

079 SR CHRAZIE ST 2B B H 50, TORMZH LB TIEFL L. RENICEE L, #¥oRs
NDIRF BT k.

137 (© 2018 Tetsuya Kanagawa
http://kanagawa.kz.tsukuba.ac.jp



