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Chapter 1

AERIRLERWARFERHGCEE L0 MAUERREE (REBEFARIELH
) AXKEETWEM. AREAR, RUTEEHREEAXXES, HERANGETE
ARGEELBN —RFBHEBHNT.

$1.1 =8BH K

BIEE K AE S oA B M ROt BB 5 B
WA E XTI . MR TIRE SR IEZS B ERIENR TR
ABES R NEXKER WL, IMESHONRLERITT T
B, FEEXSERE BARBEFTREB>=ETE XM .

RSB T ZME AP REAMEE . ERRER—FHE
LT R B R R eR g . B QR TR TR Bl K R A

y = Asin(wt + ¢) (L.L1.D
BE—TU 2n/w HERIE R R, Hif y BRFIAWAE, ¢
R, ARRE, o BABE, o AWM.

EEBRRIRE S, BRT BN E 8 BIHE 1E 5% 6 & 3 R
¥}, BB TRERNAMNEZS . mBETFEATHRHNGA
A THEREE (WE1-1D, RE—1TEEZXEAMERN
¥ . :
IMTRABIRIEEREHR? BRAFASENESE — —1 — -~
FRETSHAEN, RIGCESARTRRFREEES w11 sepw

R, W=ARRARNG . RERE, RN T(T="7) AR R R
LT RAMEREZER A, sin(hwt +¢,) BARHEPRER, iCHh

-4
my ®

f@ = A, + D A,sinGwt +¢,) (1.1.2)

Hrp Aoy Ay @0 (n=1, 2, 3, ) WEREH.

FE b, AR R AT LA ISR B - R R eE ik R, B
YR SCRIRITA, RME— B E 200 AE sh B BRI 2 AR E M fF g sh K& .
FHRIT¥ L, XMBRIAFRAERSH . HPEH0 A A FOBMERE; Asin (wt+e) K
RA—KIEE (R — KB 5

T Azsin (2wt +¢2)s Assin Buwtt¢z)y >



OG0 HEHEN

..........................................................................................................................................................................

PRFR R KB, = WKIRE, %% .
AT UBEITHEHE, BITHEERSBE Asin(not +¢,) #H=AAXEE, %

A,sin(mwt + ¢,) = A,sing cosnwt + A,cosg,sinnwt ,

#E_é}%=Ao, an=A,sing,, b,=A,cosg,, wt=z. W (1.1.2) XAEWHRBOTHEH

%9+E(a"cosnz + b,sinnz) , (1.1. 3

n=1

_‘ﬂﬁﬂﬁs %ﬁﬂ (1. 1. 3 Eﬁéﬁﬁ"q’ﬂfiﬁ?&ﬁ, E':Fatn Ay bn (n=1, 2, 3, *=) ﬁ%ﬁﬁ-
¥ TR T R 2B REURTT I =AGHUS, T HE BRI T BRI R4 .

$1.2 BN 2 KRB R F o R H AR

—. ik
THEENMA=MBRHE . FrB=MREER

1,COST, SINT» COS2IT » SIN2T 5*** » COSTLT 5 SINNL 5 *** (1.2.1
EXE [—n, n] FIER, RBRE=ARHR (1.2.1) REMARFHEA BN RREX
i [—=, =] EHRSETE, B

Jincosmdx=0 (n=1,2,3,),
J;Simdx:() (n=1,2,3,),
J;sinkxcosnxdx =0 (kyn=1,2,3,),
Jincoskzcosnrd.r:O (bym=1,2,3,,k £ n),

J_ sinkrsinnzdr = 0 (kyn = 1,2,3, -k £ 1),

S, #RATGE B E R R HE, Bk LS A FRAET .
FMAZAEPBRAMER AR

cosk;rcosnr = —%—[cos(k +m)x+cos(k —n)x],
% k#n Btj-y ﬁ
Ji coskrcosnxdz =—%—J-i Lcos(k+n)x—+ cos(k —n) xjdx

_ 1[sin(k+mn)x | sin(k—n)x]"
2 |: kE+n + k—n :|—"

=O (k9n=1,2,3,"',k¢7l)9

HA%XHEE BITRIE .
EZARKER (L2.D F, FMHERANREERERERE [~ o] ERNBRIAET

%, 1
3



J.i lzdl == 27[9Ji sinznxd.r - Tf?J‘i COSZTL'I:dx =1 (n = 192939'")-
1% f(ORFEA 2 (AR, HEERF R =A%
flx) = a—zo-f—E(akcoskz ~+ b,sinkx ). (1.2.2)
=1

RITERER: F¥ao, aiy by, 58 [ (@) ZRFEFERNXR? BAER,
WA (OB ao, ars bis --FikiR? Fik, RIOSBF—HBFEREE (1.2.2) JLUFED
520

BeKao, X (1.2.2) M —= 3] » BT E

[" forde =" Sar+ 2 (@] coskrde+a,[ sinkzdr].
RE=MRHER (1.2.1D HIERH, FREREFE TS, HRZITHNF, B
[ rarde =2 . 2,
TRE
‘ a6 = L[ flxrde.
KUK a,, f cosnz T (1.2.2) KPR, BR—n 5 x BTBYY, B
|" forcosnzdzr = 2[" cosnzdz+ 2 [ coskrcosnrda+b," sinkrcosnzdzl.
RE=MARER 0.2.1) WIEXM, FXAMWR e=n W—T5b, ERAZTYAF, FU
| r@rcosmedz = a,[" costnrdz = a,m,
TEE
ar=L[" f@comrdz (n=1,2,3,).
K, A sinnz F (1.2.2) AR, BA—= 8« ZHBSY, A1
bo=L]" fosimrdr (n=1,2,3,).
BT n=08, a, WRBEREFATUS Hao, Hilk, EBHERTUGIHB R

a, = %Ji Fflx)cosnrdxr (n=0,1,2,3,)

. (1.2.3)
b= 1" f@sinmrdr (n=1,2,3,)

MREAR (1.2.3) FHBSEHAFE, XHEMNEHNER a0y a1y b - MNEEHR
FOMMEEN (Fourier) R¥E. HXERBRA (1.2.2) XA%, BN =A%K

a70+ > (ancosnx + b,sinnz) (1.2.4)
n=1
MRS SO R EHRN .

=, It &
—PEXFE (—oo, too) k. FAWN 2x KR f(), WRBE-MEH LR, 0
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—ERLMES f(OBMEENEE . AW, B f(OMEEMERRT—ERH? MRk
B, BRE—FBWHTRE f(0)7 — MK, B MRBHERBALAREEN . B4, (D
EERMAZGFT, CHEREHEBCRIURS, MHEHKRST (o7 ki, f(OWREHA
AT LARF A B R 07 XA E W i — A F A ) B

THEHS R —THRSEE C(RIMER), BAHTRTLEREBEHN—NEESL .

EE (1.2.1) (UKEM, KFEE (Dirichlet) THEME) B () BEBR 2 HE
BIEE, MREHE:

D A—TRBAEERRIARTRAE LB,

(2) E—TRABHAZELREHRMRES,
W f(o e B RSBk, HH

4Yx R f(OREELR, ZPRST F(2;

Yz £ (o WEEEE, FBRST

%[f(x— 0+ Flz+07].

WHERE RN RERBEE [(—n o] LEEHERARINE—RENA, HEXRE
TR RS, RBRE B M R E L SIS T % S A RSB, 7EMRIT S T iR
ERBSHEBRBHEARFEE . 7R, REURF S BN RB A &40 R BRI &0
KB .

1 & f(ORBEPN 2 WEABER, BE [—n o LHBEERRN

L ma<<xe<<O
H= = Lo<<z<<wm
¥ f(o BRI RIEE M FE .
B TARBOEERSUEBN &G, EES x=kx (=0, 1, *+2, ) RESL,

FEHAL A ESE, AR RSCERA (o) WEEHRBKE, FFEY c=kr HRBEKKT

%ﬂﬁ’- % zkn BRPRAT f(2). MEHRWERME1-2 fix.
y
T "L———*; —
_21?% _n‘iﬁ o n‘;L A;21r x
— ' - . .
Bi1-2
HRERHRENT .

d, =lJ‘" flx)cosnxdx
T —n




bows

=—J0 (— 1)cosnxd.r+lr1 + cosnrdr
—x mwJ0

ie
=0 (71=()’192939"');

b, =lji F(x) sinnzdz

T

=ij° (—1)sinnxdx+lj"1 E—
NJ—n TJo

0 T
Zl}:cosnr]_ _,_il:_ @_SEJO
T n n T n
:—1—[1 — cosnw — cosnw+ 1]
nw

2 1y
__nﬂ[1 — D"

4 2 =1,3,5,,
—Jnx
{ 0,7 = 2,4,6, .
KREBMABHA (1.2.0 KX, HEY (O ERHEREREFN
2k1—1
(oo <x<<F+oo:x#0, £ny = 2x,0)
WSREH 1 PHERERAEREAEER (A T=2~, @EE=1, AZ& = ¥R
BfED . B4 LEAAHKNEFRNEN. EREREH RN R EMNIEZEEMTRA,
SRR AR YR Sy B 1 B3 R A AR
B2 B fORBYN 2 WEMEER, B [—n o LBREAHR
r, —n<x<0,
=)= {0, 0<r<n

f(x) = il:sin.zr-i-lsin&r-i—'"—1— sin(Zk—l)x-i—'":l
e 3

1 O IR R -G .
BTSSR RIS E AR, BIER
Y x=QRE+Dna(k=0,%1,+2,-)
AEZ . B, f(OBPFRMZEBTE o= Q-+ D Al

o_, L
“3r, A2 /| my 2ndm X T
VORISR

=0+ f(—x+0) _O0—xn_ =
2

2 2°
B3 EELE N x (A QETD AT f(2). FEEmE 1-3
iR .
ITREERM REWT -
a, =%J; f(x)cosnxdx = %r_ﬂxcosnrdx = _11t_|:xsi:nr + conszm: :‘7"
_'g_"’ n:19375y"'v

Zn—zl—(l —cosam) = WX
T 09 Tl=294,69"';




BEHEY

ao Z%J.;f(x)dx = ir xdxr = _1_|:_x_2_:ln :*%;

TJ = nl 2

b, =ﬂ' f@sinnzdz = L[*

-

. 4]
. 1 ZCOSnT |, SINNI
zsinnrdxr = —=| — + _
T n n "

__cosnm __ (=D
n n

BREBHEBAA (1L.2.40 KX, BE (o) EHRERIT N

flx) =— % + (%cosx—l-sinx)—%sian—l— (

2 T
32Kcos31 +3 >1n3.r>

— %sinllx—i— (E%COSSI—!— ‘é—SiHSI)—

(—oo <z <+ o5 #+ x, £ 3x,°7).
POZERE, MREEH ((OERE [—n =] EAENL, FAHEWSEENFHE, B
2 fOWATUURFREEN RS . XL, RIOTIUE [—= © K (—x, =] SR
W OB, BEHRTBRAER 2 8RR F(o). X7 X R Lsw
SRR RRRER . ¥ F(oOBFBEEH R . RERH £ (—n, © AW, i Fo)=
(o, XFEBD fOMEENEHERETA . RERECER, XINMEBFEX AN SR r=%
&tﬂﬁ[ﬁf{?f<n~0)+2]r(_n+0).

B3 KK ¥
—z,—nsx<<0
A I A AT A A

JRIT LA L - R B . = :2n "= 0| = \2? 3 *

M TAREEXE [—n, n) EWERSCEE &M,
HHEETANRARREH CES— & x oabESE (LE1- E1-4
4), BERT RS RN EEN RBAE [, o] FRSCT f(.

IFEEENRBT

Qn :lj" f(x)cosnxdx = -]—JO (— x)cosnrd:r—i—lrxcosnxdz'
N —=n T ™ ]

. 0 . n
1 [xsmn.r +COS"HTJ-—“ + 1 [xsmnr _‘_cos‘)nx_]

g n n- g n n° ¢
2
=—-—(cosnmt — 1)
n T
1 -
fo b = e
= X3
t
0 = 2,3,6
| i ] r 1 E3
ay, = ] f{izioxe = —, t—_r)dgr-l——J xdt
T - x TJ0O
roAT
R
T - Zd L £ Jo [




..........................................................................................................................................................................

b, ZL.F f(zx)sinnrdx
TJ—x

1, . 1(~ .
=—1 (—x)sinnxdr+—| zsinnxrdr
TJ—n TJo

. 0 - n
_ l[_ zcosnx | smnx:l l[_ Zcosnr smnx:l
n n n? 7 x n n? 0

=0 (n=1,2,3,*-).
HREHREAA A.2.40 K, BE f(OREBEMRERITAN

f(x) = % —%(cosx—}—%cosBz—l-glz—cosSx—ﬁ- ) << n.

Sl 1-2

1. TR A EE f(OOWEABH 2=, R f(x)&ﬂ'ﬁkﬁ_%“‘l’?ﬂ#( wmE (&
[—7m o EWERERNN:
(D) f)=322+1 (—x<z<<n);
(2) f(y=e* (—a<z<<lwm);
bx, _K<I<O’ NI
3 f(x)—{ax, e (@ bREH Ba>b>0)

2. BTHEH f(ORFRMEE LK.

D f(x)=25in% (—r<lxin);

e, _7T<I<0 ’
1 y nggﬂ.

$1.3 EZFRBARZREY

@ f(x)={

—. AR O eA BRI B 2 B

— R, — RS EHEBEEEFIERXR, XEAKREHM (ABE=HH2) . A
WA RPN RN SR RN EHEZT (AEZWH D SE L E5E B HOAMKEMN
LEBEZH 3), XBH2FER? Lk, XMFRRSE f(OWEFBUEETTXRN. T
A EH .
EH1.3.1 &% f(OREAYN 2x &%, 7E-—-NE LA, N
(D 3 f(o)hTeR e, EREENRBCH
a, =0 (n=0,1,2,-),

bn=1j“f(x)simdx (n=1,2,3,). (1.3.1)
mJOo
(2) Y F(oNEREN, TREEYZRERBCA
=£J"f(:c)cosnxd.r (n=0,1,2,+),
IO



OO0 HE=HEN

b,,=0 (n=1,2,3;"'). (1- 3. 2)
XANE B EREEILT LB B, XS mLIER .
iE % (O REFRE, B [(—o=—f(o). BERHRBAXEA

a, =ljx f(x)cosnxdx
WS —x

:lf F(x)cosnrdz + lj" F(x)cosnzd.
TJ—n nJO

MAERS R, EEANEITFIAPLU—x R <, REXNARSWLETR, Rt
EHREHRS, B

179 1"
an ——J f(—x)cos(—nzx)(—dx) +—j f(x)cosnxdx
TTJd= TJO

=— lrf(.r)cosnrdx + lrf(.r)cosnrdac
Ty o TJO0

=0 (n=071’2,”')-

b, “——ir flx)sinnrdx

TJ —n

ZLJO f(x)sinnxd.r—l—lrf(x)sinnrdx
TS —=x TJ0

=ij° F(— z)sin(— nz) (— dz) + lj“ F(x)sinnrde
TJd = wJ0

=lr () sinnzdr + - j " f(x) sinnzdz
TJO TJo

=%j:f(x>sinm:dx (n=1,2,3,).
XA EERHE: MR fORNFRE, BLAEHREENRBRASE FXHEREY

ib,,sinnx. (1.3.3)
WR fORBERE. BATHEBETREEREREHEBEIAMARNORZRE
%° + Zancosmr. 1.3.4)

B11 B f(ORRBEN 2 WABMEYE, EF [~ o ERRERXF (=2 ¥
f(O ST RS B A .
B E, PrEREUREWSUEBMAN, BERER
= Ck+Dx (=0,%1,%2,-)

REAESE, R f(oOWEEHEBES x=Ck+ D 4k Y
T al
fG=0+f(=x+0) _nt(=m _, / /i /
2 2 ’ —31:/21: /10 y21|: ﬁz x
TEELGS 2 (a7 Ch+ D) T f(2). RES I E
1- SHTR -
HWK, H#RH c=Qr+Dn(k=0,%1,+2,-), N m1-5



F(REE R 2n WHF R . B, A (L3.D KoL, AR (1.3, 1) Ha,=0 (n
=0, 1, Z’ "')9 ﬁﬁ

_2( . _ 2 .
b, = an(x)smnrd.r KJ’oxsmmcdx

_g‘:_ zeosnz | sinnle"
o 0

7 n n®
— % osa = 2™ (n=1,2,3.0).
n n

KesRER b, RAEZEM (1.3.3), B FORMERHREBETR N

o 1. 1. a (=D
flo —2(smx—751n2x+—3-sm3:c '--—l——n——smmc—l----)

(—oo < x<{too;x #En +3m,y-).
“ B2 HAMEE
sin?l

rE u(t) = E L
/\/,\ | RIFAUSEMGN, K ERENEHR.

2t om0 T Ix £ R ABRBHENRSUEEWESE. CEBMH
ShibEs (WA 1-6), HIL wle) E B M504 4k K
-6 BT ulr).
HA w(O RN 2« BERE, AR (1.3.2) B 6,=0, T

.

a, =2 “u(t)cosntdt
nJO
—Z P’(Esin icosntdt
TJO 2
E(=
=;J o[sin(n-i—%)t— sin(n——%—)t]dt
[ cos(n-i—l)t cos(n—l)t )
_E|_ 2 + 2
x 1 _1
L n+ ) n 2 0
_E[— 5
Lo n+~2— 71‘7
—‘-—.—.——4E el see
—_— (4"2_1)1‘: (71 0;1,2’ )-
HRIBM a, CARKES (1.3.4), B u)BEEHEBBRI N
_4E,1 1 1 _1 B | ) (—
u(®) ——“—( 5 3008t 70082t — 20083t T =10 ) (—oo0 <t <+o0).

Z. ABURITRIEE R B R AR AR

RN A CINBPSEEMBEEI R, GRS, TRFED +, ARERELEEX
| [0, n] EEIRE f(o)BIFBIEZSBERELEE .



