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COXETIE, @ ZEREMZET T %,

Fourier $&#X

INFETHED Fourier IBOEFHEZ L2 20w AiZ, BFHICR 4, 5, 6 ZfRNWTAS Z &, REIX
WWW IZBWTH 23 PDF IZIZENTH 3,

M 1. a e R\ {0} &5 2L %, B cosaz, sinax, e DFA%Z KD X,
M2 fR-CHPEHT 0GR T2E (T>08233%) Vac RIHLTRADHKDIIOZ %

D Ko
T a+T
/ f(x) dx = / f(x) dx.
(HEL < wigh e, FERIFEEE, FEEZM>TWHRT TR LAk, )
3. =AMBoMEEHE 2N e LT, UToHFEXZRE,
cosacosbh = % (cos(a+b) + cos(a — b)),
sinasinb = —% (cos(a +b) — cos(a — b)),

1
sinacosb = 3 (sin(a + b) +sin(a — b)) .

A+ B A-B A-B A+ B
sin A 4 sin B = 2sin ; cos 5 sin A — sin B = 2sin 5 cos ; ,

A+ B A—-B A+B . A-B
cos A + cos B = 2 cos —i2_ cos 5 cos A — cos B = —2sin —; sin 7

M 4. ROEEDOMEZ KD & (EE: HETIBBETDHS),

/coskxdx (k=0,1,...), /smkxdm kE=1,2,...), /e"mdx (neZ).

—r -7

(BBAAFETID 22 IT0E. MEINCZHMGELTHRLWY, FREREATLEINE, )

5. A 2n OERBUERIEL f, g W LT, WM (f,9) % (f,9) = f( )9(z) dz TED B L& (7272

L g(z) & g(z) ORLERBERT), UTOBBERIELRTH S Z%Tﬁ‘
(1) {ez }nEZ (2) {Coskx}k>ou{sinkx}k€N
((2) 1& coskx & sinjz, coskx & cosjz (j # k), sinkz & sinjz (j #k) £V 3 DONEZEIHET %, )


http://nalab.mind.meiji.ac.jp/~mk/fourier/fourier2021-ex.pdf

B3 6. (JERICEE) LUF OB f %X [~ 7] T Fourier SRAUERE & (BER 512 [—r, 7] DITHY I
BERELC. A 27 OBIBY % 2 T Fourier SHUERIY ),
(1) fle)=z (—r<z<m). (2) flx)=2® (—r<z<n

1
(3) fla) =z (- <x<m). (4) f(v) =signz=4q 0

(5) f(z) =cos’z.  (6) f(zx) = sin’z.
(b o EME LTI, HAREERORM 1 13 KEZ OFEOMERD T, ZARRF YL VI TH LRV, )

B9 7. f: R— C 2EY 2r OFWIBEE TSR T3,
(1) f DMEBEIEUIZ HIXKADILD LD Z & iRt

f(z) = % + Zan COSNT, Gy = i/ f(x)cosnz dz.
n=1 0
(2) f DEBIRIR S RADED LD Z & B,
o 2 T
T) = bpsinnz, b, := / z)sinnz dx.
/(@) Zl ) @

R 8. A T oRI% D Fourier HEEBMOR %R D X,
R 9. B EREEIIIE. WRIEEZEZZ 2221k, UTORICEZ L, 272U LIZEOEE T3,

(1) f:[0,1] - C PP RERETEL %, f(z) % cos$ (n=0,1,---) BAWCTEE,

(2) f:[0,L] > COWOIREMETZL 5, f(2) % sinﬂ;“" (n=1,2,-) BRWTHEE, ORME
Dz €0,L] KOWTHDIDRDITIE. fIGEMOREIREICR 2, ZhERD X,

B 10. f: R — C Z A 2r ok e LT,

1 T s
an:/ f(z)cosnxdxr (n=0,1,...), bn:/ f(z)sinnzdr (n=1,2,...),
™ J_x -

Cn = % /_7; f(x)e ™ dx  (n € Z)

rBLLE ¢ =14 ay)2 (n=0) DPWHITOZ L ERDID X,

(an - an)/Q ("Il > O)
(a—p+1ib_p)/2 (n<0)

M 11. ff: R CHPREM T (T >0) OB T2 Z. a,, by ZEDEIITEDD L

o0
a 2nmx . 2nmx
f(z) = 50%- E (ancos T + by, sin T >
n=1
DR CE 2,7

(B> bo [ REZR {on} T f=D cnpn LRMTBLE, o = <g’¢$)>')




NIROER

NI OWTIENS 720, HRAB DU TOMEZRENTAS Z, RIEALRWE A TORMEZTLL,
o TAHAD L, LU E S, TATATEHSBROVEBITIRN, tWI XA, TOMEDDH 2D
T, Bio 8 EBEZTHDPLRINL, BEZHRATHEDRWY (ENTTATATEHZIS, LWIEBZFZL
£9) FEAEDPKDFREICEDRERT 2MERDT, K I ZA2TUIMIRII LTV ERE S,

BHREEWOVWTD 11T18E: 2 =a+iy (2,y eR) I LT, z=2a —iy, 2| = Vzz = /22 + 92

K=R ZEIK=C¥23%, X PMKK EOXRZ MLERTHD, X OFEED 2 JC z, y ITHL T,
(r,y) e K BEF > TWTL T (i), (i), (iil) 2T =, (v,y) & 2 & y ORBEEMHL, 5% ()
Db X LoRFBEzVI, /20 X N () O (X, () ZRBERE WS,

() ZELZ 2V R-T, BT X HEZAEZEME VS 2 20,

(i) (Vz € X) (z,2) > 0. FEDPHILT2DIE =00 %, ZDr ZITR32,
(i) (Vz,y € X) (y,2) = (2,y).
(iii) (Vx1,z2,y € X) (Ver,c2 € K) (121 + caza,y) = c1(z1,y) + ca(z2,y).

(i), (ii), (iii) ZABOREBL R, FEF 2 L51CLTELZ L,
M 12. XD (1), (2) iDL D & (NEOREZi/ T Z L 2MErD %),

(1) == (z;),y = (y;) ER* ITH LT, (z,9) ijyj rBle. ()RR LoONETH 5,

j=1

(2) == (z;),y = (y;) €C" KRL T, (,y) ijyj v, ()X C LONETH %,

j=1

Bl 13. R TiEikiT, A 2r o, ERBUEO BB 2EROEEE X 35, HEOMSCEBRSGZER
CEFHL T, X 13 C Lo~y PZEIcK 2 (ZAUZEEH LS TRWV), X512 f,ge X I LT

(f,9) = [ fl2)g(x)dx
CEDDE, ()X X LOAETH 2 Z & Z2nt,
XD 2 NE C LONBEIENRTHSES5/20DbDTH S (55 DNEDEM (i), (iii) Z# ).
f 14. C EOMNEZER X TiE EED f,91,92 € X, M, do € CIZH LT, KR DILDZ ¥ BRt,

(f, \g1 4 A2g2) = A1 (f,91) + X2 (f,92) -

fl 15. C LoNEZERE X T EED f,ge X ITHLT

(f+9,f+g)=(ff)+2Re(f,9) +(g,9)

PR D D = ¥ B (Re(f,) . EEB(f,g) OFHL VI EKRTH B, )
(F: R _EOWRZEEOBE (f—l—g Fra) =) +2(f,9) + (9,9) L5 RIERERIEBNS, )

B 161&7 4 74 7 —RTHL AW (AHTEOOMRL T, MER ~ERIUZEZSN3755),

Hao,y) EWIEBE, 2 & y DIEFENERTHE 7]’5714\# I ZTIENEZRTZDICHWT WS, iBBDOMHWEIL 2o T,
NIEERTDIZ (z,y) EWVIREEEH>TVWEIARLZ
2ZhE (z,r) =0 2=0 }:m5:t%?§ﬂﬂw‘éo



R 16. (EEDONEZEM X 12OWT,
(%) VfgeX) (9P <) (9,9 (FE & f, g2 1XER)

BIRD D (Z OFRSERE Schwars DFRERELIER), =2 TRAMOED, R FONRERREEL 22
W25 %, EEDOER t 1T LT, NEDORE (i) &b

(tf+g.tf+g)>0.
Fl% t 1ZOWTD 2 XA AT, () 28T, (FEE: 2 ROBED 050D LAKRNOTHEEI, )
M 17. C LONEZER DB EIC Schwarz D ARFREFFAY &, (LRBHBET, PLEHLV, )

f 18. NAEZERI DM (1) d2b b
(i) EED fe X ITRLT (f,f) >0.
D DILOH, (f,f)=0THoTh f=0 LIFRoBRWGEENE X EHN DL, ZDL Z Schwarz DAF
W9 AV RVASY/IN
M 19. X 28 C LoNEZEMTH % & %,

I ==~ ) (f €X)

rBLL. LT (a), (b), (¢) BRD IO L &2ferD X,
(a) fEED f e X ITHLT|f] = 0. EEDNBRLT 2720120 f =0 BRE+STH 5,
(b) EED fe X, xe CTMLTIAI=IN Il (c) EED f,ge X HLTIf+gll <IIf]+ llgll-

E (a), (b), (c) B TREE ||| 2%, X EOJILLEFER, N7 MVZER X 25, Jva ||| 2B
T2 E, X Z/I)LLAZERME IR, EEONEZEMIE  VAZEBIZKR > T0WE DI TH 5,
B 20. X ZNEEME T2 &, FED f,ge X ITRLT

1+ gl + 1F = gl = 2 (11 + gl

B O T L RR, (H CAUE BRI, MR T 3 L E R %y S 2D
HH) 12755, BRI THHEER) OFFTLRERS, )

B ERHE
BRONCEEE & HREDMERZ LTE L,
RATERENS 6, % Kronecker DT ILA L FESR,

PR 1 (n=m DL X)
10 (n#Em DY E).

WFEZER] X D270 o, y PERT D LE. (z,y) =0 DK DIIOZ 2 EWVI,

Z DFEFETIE. WEZEM X NDF {pn}neny DERRTH S 2I1E. RO (i), (i) 2D IIDZ & LERT b,
(i) (Vn,m eN)n#m = (pn,om) =0. (i) (Vn € N) (¢n, on) # 0.

WFEZER X O {on}neny DIERERRTH 2 ik, ROWKDILDOZ L L EHRT 53

(Vn7m € N) (90717 (Pm) = 5nm

3 BRHR. EHEXZRRYOFEZ. FTFOHMAS N TR AREAS {1,2,- N} R ZREDHHETHHANVE, 250
SHBBEICEREZ L SBETUZRVDIIHS2TL & 5,



fI 21. X ZHNEZEMT. a1, a0, € X DHEVWRKERT S & X,
lar + ag + -+ + anl* = [laa]|* + [laz]* + - - - + l|an|®
DD D ERtE (E2IS XDOEED L),
f 22. XD Z & EfigRE &
(1) EHEZRRZELZRTH S, (2) EXRIZ 1ML TH S,

SENFHVZR W, PR THALT S L« 2aZy FOERLEITAXZ-LTBL LRV,
M 23. 774223y FOESILE (HiIZ> 2 Iy FOERLEL HIER) ZiiHE K

ERXR%E “IERL TRRIERERRICKR S, ThzlErOTEI I,
[ 24. X ZNFEZEREL {pn}nen & X DEICRET DL &,

L

lall "

TED {Yn}peny & X DIEHERRTH S Z & 21D &,
RiF (FEATER L TH, WA EOMEL TR L.

B 25. X I XAEZEREL. V IiZ X ORBIEDZEM. fe X, heV &35, 2O ERD (i), (ii) X[FEfETD
52zt

(S

(i) (Vo e V) (f —h,v) =0.
(i) [If = hll = inf |If = gll.
(h% f DV NOERSHZ LR, )
S 26. (Bessel DN ERDFEHH) X ZWREZER. {o, )0 2 X OFEHERRE T & FHD fe X K

B U TRADED LD T & 2Rt
N

S I < ISP

J=1

(21D 5 {on}neny DIEHELRRTH A1, Bessel DARFR D " |(f, 00)* < |IfII° AL 30, )

B 27. W2/ D Bessel DAEREZHWT, ROPERZTRE (272U ap, b, 133 Fourier R 3 %),

o 1 T
(lanf? + 1ul?) < = [ 170 da
n=1 -T

(e b: \/L Tcosm: \;smnx (n=1,2,---) DIEMRERXRTH2 e 2HWE, FFAFALTRKL,
XKD 2D (Parseval DFEFEI),

BHFEXT 47 ) T &S BRI 72 AT NWZD T, —2L B,
i 28. BAEL f(z) = |z| (Jz| < 7) D Fourier HAIZ

T 4(00533 cos 3x cos5:c+ >

5 a\ 12 T T

VC\\Z’DO?’:O

(1) 2 =0 TOEEELZL T, S ! +312+i+--~ DEZRD Ko (FiF: Sz =

G
52 8

)



(2) Parseval D

L [" 2 _|CL0|2 > 2 2

2 @ = S (o 4 )

11 1 X - m

Z W, Q%?:F_‘_?)j_‘_?—i_“' DfEZ KD Ko (ﬁ‘n%: Q%}:%)
£ 5 E: Sm=3 o B E. Sy= DS =Sy 4 Sy THEME, Sy = 5.
w2  (2n)? AT EE Ty

Fourier f#DYR, o3 & DBER

P 29. 85 {0 bnen, {yntnen WHLT D [al? D [yal® 2T 572 513, KASMRD D Z & 7Rt

n=1 n=1
9]
anyn < szn \lzyn
n=1 n=1

(N IHETOANZOWTIRE 2 (BERE? ) TH o735, RIEIMRZIR HmzZHbA LT EE0, )
i 30. BRI {zntneny DO B, HONMED RIS 5 b O %E 2 5L

22 = { {xn}neN

xn, € C (n € N), Z|xn\2 <oo}.

n=1
2, CNICHARICHIE 2D 9 SR ER LR ZIVEBOERDT X7 MVZERTH 2, T, (2 OBEERT
DODNEERANTED S L E, 213 C LONEZEMTH 2 (NEONHER]ZT) 2 & 2R,

({xn}neN ’ {yn neN Z xnyn

1 (ze(0,m)),
f 31. FEl 2 OB g 2. g(z)=¢ 0 (2 =0,%7), TED,

-1 (z € (-m0))
(1) g OFEFERZERD Lo (2) g DAREEE 2 WL T gz —0), gz +0) ZRD L, ) EED 2R I
KL T, g D Fourier fEE. g(z) IR T 2 Z & 2Rt

R 32. f: R—C» C#&, A 2r OB DL =,

1 (7 1 /7
A, =— f'(x)cosnz dov, B, = — f/(z)sinnx dx

™ J)_n ™ J—x

rBLY (BT 2 ff © Fourier 7))

1 1
Ay=0, a,=-—-B,, b,=—-4, (neN)
n n

THDZeZmt, 7L ay, by 1& f O Fourier {28 & 3%, #HZFE Fourier fREICDOWVWTIZE 572 % D



oo

f 33. (Weierstrass @ M-test Z 1> T2 A[ANT) EZRES {an }n>0, {bn}nen H LT, Z (lan] + bn])
n=1
DIR T 2 72 513,
f(z) = % + Z (an cosnx + by sinnz) (r € R)

n=1

EBE UTOZ LMD ERYE,
(1) fiEHEETH %,
(2) EEOEGRIE ¢ IR LT,
(f, o) = %(17 ©) + Z {an(cosnx, o) + by(sinnz,p)} (Wb BIHFIFED).

n=1

(42D (, ) FWIThHEHMDONETT, )

M 34. XD 3 DO D Fourier iz KD, a v a—X—2HWTHEHINDZZ 7 2T (IHE 2 2
. WO LT HHTTRDT), f, g, h DBRIZOWTRDO W Z e ADHAUIHAE Ko h IOV T
\&, Dirac D 7N X B ZE R <> TWa N TSR &

f@) =1z (z€[-m7]), (f &M 2m),
1 (ze(0,m),
glx)y=¢ 0 (z=0,=%n), (g ZJEHA 27),
-1 (z € (-m0))
h(z)=2 Y (=1)"6(x —nm) (5 ¥ Dirac D71 X BE).

Fourier ZH#HDEAK

TRIRoNZBBERRE. BENZRERD Fourier Z#i2RKD X, L WHRBEIETD F O H v (HEk
W), ZREDIE, BABRARZHEISCTHNTENTES X5 IR TEBL DRV,
M 35. (1) Fourier Z#4, 1% Fourier ZHDER R ZEFT,  (2) Fourier Z#iD KR/ ¥ 1375 Fourier
WEL DG E W AR AT L 5 2 Nz FH i,
M 36. #EaDRWRE (BIBOMIATRENE. HITR 2T DOICRSe, WMo L B DIAFHE, Hofnky)
ZBVT, UToMHEZRE,
(1) Zlh+ fol =F L + F fo, ZIN]= AT .
(2) 71 =7"f(=8), 7 f(x) = F f(—x).

(3) a#0 LFHLE F[flan)) () = 77 (2).

-~ al

(4) a€R 2T2LE F[f(x—a)](f) =eCFf(E).



M 37. (1) /OO e 3 dx DL, 3 @ Fourier Z4a% R k.
oo X
1 — (Jz| < 3) ., sin(3xz)
(ii) f(a) = { 6 (iv)
.732 + 9 0 (‘J}| > 3) 3z
(AL, —BIZRIEO R HETE XD, %h%ﬁif\ MR T ZIUCHTIED THRELTDH.
Pl LW, B THKEZEBHTEZL5ICKR-oTHEL I, (2) BHIHET 2. ZHUILHL < 2W0WIET,
Ff&)=F f(=&) 3 fEoTRW, )

(2) Fourier Z#2% R ko (i) el (i)

R 38. —fICEIsK f 0 Fourler Lk Ff e RTLE, F2f = F[Ff), FAf = FIF|F|Ff)] LS50
5 BIRD, 7 B RLEHERICE 2

fE 39. (AAMREBEROMIHEREZ ¥ <. ) u: R x [0,00) > RIINLT, 4 %

a(g,t) e "dx ((¢t) € R x (0,00))

t)
- 7w L
TEDD (z 12DV TDHA Fourier 1% L72d D),

(1) u BXROEHD TR 2T L =, 0 BT HEXZRD X,
up(x,t) = uge(x,t)  ((x,t) € R x (0,00)).

(2) u P u(z,0) = f(z) (x € R) ZHi7zT & X, 4(,0) & f ZHVTRE,

(3) 4 ZRD K HAEHNTITRE D),

(4) u 2R X (Fourier Z#2, H1% Fourier Z#iZ2fio THRWVWI LIZT5),

BB Fourier £
Bl 40. N e NI LT, wi=e2/N vBlrE, LTFD (1), (2) MDD L E2RE,

(1) meN,1<m<N-1ZLEW"#1. TV =1

= mj ) N (m=0 (mod N))
) 2w _{0 (Z AU

B 41. N e N2 LT,

w00 w01 . w0 (N=1)
w10 w11 . Wl (VN=1)
w =N W= % w0 w1 w201 , U:=vVNW
W (N=1)0  —(N-1)1 W (N=1-(N-1)

B U BHHZRL=2VTHITHZ 2t emt, £/ WL O ZRD X,
(ITHNDITHES. YESZ 0 POBAZZ8ICTHE. W D (n,j) HRIZ Nw—"j TH2, )



f 42. f: R — C3AH 2r OFMBIKTHZ &, N e NITHL T,
h = Z—F, w = et = 2m/N xj:=jh, f;j=f(z;) (Je€Z)

L, neZ LT

1 2

Cn 1= 5 ; f(z)e ™" dx

% Flz) = % F(a)e=ine (2B 3 BTV

Tl 5L
1 N-—1 A
N 2 fiw ™
j=0
LB Y B,

B 43. JAHI T OB f IR Fourier SMTERTE 2, DFD (e}, € CH 9% 5T

m

)= et (teR)

Y¥%, ZOLE, HB NcNDFEL, N HEE Fourier Z# {C, )V 1%
Ch=c, (0<n<m), Cn_pn=cp, (1<n<m), Cp,=0 (m<n<N-—m)

Ziti7z3 L 2mt, (D% AR Fourier fEBUTH LTI, b & OBBMNZERICHETZ S, )

BHEIEFR Fourier ZH2

FEEDEEA 2 OB Z v . REARLS SWEIHXZTBZ 5,
f44. f:Z > C

[e.9]

S 1)) < o0

R YA R =3 .
flwy= Y fm)e ™ (weR)

n=—oo

DPERL., w WDOWTHEM 2r OB 725 Z e 2R, SHRRADBMD LD Z & Z2nE,

f(n) = % / " fw)emtds (n e 7).



BHIAH

M 45. R FERSNLBABDEAAA fxg(z) = / flx —y)gly) dy (x € R) ITDWT, WYRNEEB
WT (DB \WVIEFES @ﬂiﬁi@xﬁ:titbikbzﬁz_?ﬁﬁlﬁbf) MTFornzrt,

(1) (fi+f2)*xg=(fi*xg)+ (faxg), (Af)xg=A(f *g).
(2) frg=gxf. ) (fxg)xh=Fx(gxh). &) (fxg9) =[*g

Ml 46. ROBHEI F(fxg) ZA B LT, FfFg DEBIETH S Z & Rt
(1) f1R—C,g:R—C T, HiAHA L, Fourier 2% XX TED 545

1 o0 -
frota) = [ st @ER). FIO == /_ fa)e e (< R).
(2) f:R—=C, g: R— C 2R 2r OFEIHEET, BiAA L., Fourier E#x X TED 255
1 i .
fxg(z / flx—1y) (x € R), ﬂf(n):%/_ f(z)e™"*dx (n € Z).

(3) f1Z—C, g: Z — C AN N OFWEIICT, Bikak, Fourier £k XA TED 354

N—

—

N—
f(n—k)gk) (neZ), Ff(n)= % FGw™ (nez), w=e™N.
k=0 =

—_

(4) f:Z—C, g: Z— CHEHNIT. BiAA L., Fourier 22 XA TED 535

fxg(n Z fn—k (nez), Ff( Z f(n)e ™ (weR).

k=—o00 n=—00

47, @K v: R > R 2352 6zt =,

2U 2U
(1) Oty = 0 awt) ((a,0) € B x (0,00))
2 u@,0) =0, Ma,0)= () (k)

2723w 2RO (KENT RO WIHIERE).

(1) u ® x IZBIF % Fourier ZEH (¢, t) (z,t)e™ "¢ do D7z T RO PIHER % &

EREa R

“ v

(2) @ %3 Fourier 3 3 Z LIC ko T. u KD &, (ZOREOMOARITHEHTH D (#3/ — k53

z+t
Gl IZEVWTBVE), ZRUT KD L u(x,t) :% Y(y)dy 725, BMEDLDIZHWS LRV, )

x—1

10



&
FL AR — MCEVTHIINY, P—L KM THIEE LTI ZITHR,
BE 1 a#£0r27%, (a=0 D¢ JTEHEE DT, FPBKE EZRVERRY, ) 2505 BT,

EORINDRN (2N EEARM L ITAZ D T 5) 2525 bDROT, ij, BRESTH 5,
f(x) = cosax, sinaz, e DVWITNY f <LB—|— 207:) = f(x) 273, %T DEHE S ->TH RV, TiE
R B 7 ‘207;' BER D, m

fRZ 3. cos DIEEM

cos(a +b) = cosacosb —sinasinb

»5
cos(a —b) = cosacosb+sinasinb.
Ihhro
cos(a + b) + cos(a — b) = 2cosacosb,
cos(a —b) — cos(a+b) = —2sinasinb.
W R

1
cosacosb = 5 (cos(a + b) + cos(a — b)),

1
sinasinb = 3 (cos(a +b) — cos(a — b)) .

[FERIC sin D fNFEE R

sin(a + b) = sinacosb + cosasinb

5
sin(a — b) = sina cosb — cos asin b.
Inb
sin(a + b) + sin(a — b) = 2sina cos b,
sin(a + b) — sin(a — b) = 2cosasinb.
Wz

1
sinacosb = 3 (sin(a + b) + sin(a — b)),

1
cosasinb = 5 (sin(a + b) —sin(a — b)) .

TEDOFE A, B 52Nz %,
a+b=A4, a-b=B8B
A+B . A-B

2723 a, b 3—EINCHFEL T, a= 5 , b 5 W2
sinA—|—sinB:2sinA—i2_BcosA;B,
sinA—sinBchosA;BsinA;B,
cosA—l—cosB:QcosA;BcosA;B,
cosA—cosB:—QSinA—;BsinAgB.l

11



RE 4. k=0DY2 % (cos0=1,sin0=0,e"=1TH205)

/ cos kx da::/ cos Ox dx:/ cos () dx:/ dx = 27,
/ sin kx da::/ sin Oz dx:/ SiIlOdl‘:/ 0dx =0,
/ ekxd:ﬂ:/ eoxdx:/ €Odl‘:/ dx = 2.

/ coskx dx = [smkk:r] =0.

(sinkm =0, sin(—kw) =0 THEH0HLFE-oTHRWVL, sinkz & (RZM—JH}@ 7 " BB, ) A 27 DJFE
W CTH 200 E>oTHRWV, )

/ sinkz de = — [coskkx] =0.

(coskm = (—=1)*, cos (=kn) = (=1)F = (=) TH 205 Z>THEWVL, coskr I (%ZKJ—JHJH |k| TH
550) Bl 2r OFMIRBKTH 205 E > THRY, )

T tkx ™
kx €
dxr = =0.
/f ) [ k ]

(€ = (=1)F e = (—1)F THELLEEoTHRVL, X (%ZISHH‘H 0 " THBH5) Hl 2 D
BT H 206 FoTHREY, )

PLE, GtE L THE» D 7223, sin, cos & 1 FAHDORICILEADBFECE I HZ2DT, T2 01R5D
Z, HDEITIEH 5, =

Ay

kA0 DL

BE kEBERErIT22E sinkr =0, coskr = (—1)F, k™ = (—1)F.
RE 6. [f: R — C »EH 2 OFHAREE T, X202 C #iThiud,

1 /" 1 (7
a = — f(x)coskx dz, by = — f(z)sin kx dz

T )
B, f OEEDEKA ©
—20+; (ay cos kx + by sin kx)

DD LD WO EHPEARTDH 2,

2( 1)k—1
()ﬁ %lﬂ'ﬁj—ék ak—O bk—ikt{:%@"c\
B 2 2(—1)k1 _ ,(sinz  sin2r sin3z  sindx
x—;k sinkx = 2 T~ 3 + T 4. (z € (—m,m)).

ffRSC%, (-mm) TfE WL,ﬂ)—0%dﬁ%wa%é%ﬁk?%oﬂﬂ®@%8®i5
ICEDTEH, KNS CL T fid 2m — D)7 (m € Z) TREHE, Z LS S CI1dEck 3,

12



(2) CLOZ?, k_T,bk:O(keN) tﬁéo)f\
s TP = 4(—1)F w2 cosx  cos2x  cos3x
x —3+; 12 coskx:§—4 ER? + a2 (x € [-m,7]).

fiR—=C %, [-m,a] T f &=L, AH 2r THZHKE T %, [ IZHEKETEOHNS C |{TH B
5. Wbt AT 5,

2(—1+(=1)k
(3) ag =T, a = ( ]C27S' )),kaO(kEN) ERBDT,
1 -2+ (= 5 400005(2/{—1
|x|—§+2 2, coskx———; ok —1)2
k=1 k=1
m 4 (cosx cos3x cosbr
3 A\t e ) el

iR C%, [-m,a] T fr—%L, A 2r THZEME T2, fIFHEKETXIMC C HTH % H
‘)9\ L\f:5 k :6”2%*;—50

2(1+ (-1

4 = = —
(4) ax =0, by, -

L7525 DT,

22 (14 (—1)kt > 4
k=1

km
k=0
4 (sinx sin3z sinbx

Tt 3 + 3 —|—> (x € (—m,m)).

fiR—=C %, (—m,m) T f =L, f(r) =0, B3AW 27 TH BB T 5, f(r) DIEELD LS
EDTH, RO CL KT, f1& mr (m € Z) THEHL ZhLUO S TIRERICAE 5. f(0+0) =1,

f@—@z—lf%5#6\fm+®;fw 0 _ 0= F(0) THBME. 0 THITHLT F(0) 12 L,

™

@)%:1¢Q:%¢%:oweﬁak¢mxmzoweN)f@é#6

1 1
cosz ==+ ~cos2z (x € [-m, 7).

2 2
o s 1 2 ,
ZHUEEA DRI cos 2z = 2cos?x — 1 D HEPND cos’z = w "HHEHN5,
3 1
(6) ax =0, b1 = T, by = 7, b =0 (k €N,k £1,3) THEM B,
.3 . 1.
sinz = —sinz — —sin3z  (z € (—m,m)).
4 4
AU 3 EADNIK sin3x = 3sinz —4sindz 2 HEINS sindz = w "obHEoNd, m
mE .
1 (7 1 )
ap = — f(x)cosnx dx, b, =— f(x)sinnx dx
T
LBl
ap .
f(ac):2+Z:1(ancosnx+bnsmnx).

13



(1) f 2MERETHIUR. f(z) cosna BRI, f(z)sinnz FHEREKTH 5 DT,
IR B
= 71_/_Wf(:t)smn:v dr =0 (neN),

1 (7 2 ("
=2 [ f@ycosnde = 2 [ @ eosnade (n=0.12,)
™ Jo T™Jo

(2) f EBEBTHIUI. f(z)cosne FERAEL f(z)sinnx 3B TH 2 DT,

1 ™
:/ f(@)cosnxdr =0 (n=0,1,2,---),
™ —T

1 (7 2 [T
bn:2'/ f(z)sinnx dac:/ fx)sinnx dx (n=1,2,---)m
0 T Jo

™

RE 8. FIMBOREEHEZ 5, cos, sin TRIHZED

2 2
nry + by, sin njzrm) (x € R),

T/2 9 9 [T/2 2
an / ) cos nm;dm (n=0,1,---), bn:T/ f(z)sin T;er de (n=1,2,---).

(3a) f(x)= ao + Z <an cos

T/2 T/2
BRIEBBIB TR THED
o 1 [T/2
(4) flx) = n;oo cne T (@ ER), on=r /T/Qf(a:)e’ T dr (n€Z).

(6a), (6b) MIEBE f:R - C HEMW T ThH2 L =,

F(X) :_f<TX> (X €R)
2
EBLEY F:R-CTHhH, FIIEAY 2r TH 3, FEFE.

F(X +2m)=f <27;r(X+27T)> = f <2T7TX+2T7T 27r) =f <21;X+T> = f (TX> = F(X).

W ZAZJERA 2 DBEIENTT S B Fourier #EDER D 5

1 (7 1 /7
An:/ F(X)cosnX dX, Bn:/ F(X)sinnX dX
—r T J—n

™

EBLE

Ao

F(X)= Z (A, cosnX + BpsinnX).

fz)=F <2;x>

_ Ao

> 21 21
3 + Z (A cos n?x + B, sin n?x

n=1

14



BRENCOWTIE, ZHEM 2= LX ITK 5T, dX = Zdz THE0H

I 1 (™ (T 1 (T2 2 2
An:/ F(X)cosnXdX:/ f(X) cosnXdX:/ f(x) cos <n7rzc>-7rdx
T ™ J_rx 2T T —T/2 T T

/T/2 2n7rx
— ) cos dx.
T/2

B, IZOWTHFEBEICLT

T/2
B, = 2/ f(z)sin znjimdx.l

—T/2
(7) DIFFABFRAKETH 2 (BKLET).
BB, cos ZIE gin 272 S5 2T SR RE LT, REERTREE LB TES, -

&9 (1)%¥3 f:[-L,L]—>C*%

TED DL, ZHUIERA DX S RMEETH D, f(L) = f(—L) 2T (LI (L) ITHL
W)o JEH 2L OB f: R > C & LCHERT 2 &, i oK SHNCIE & H 2 M 2L o E IR T H

2 2
%o WA cos ot BT gin "0 gin @ % H\WT Fourier fFREEFTE 2 (MW7 T T =2L
DEFE)o

or, LML

oo
f(z) = a720 +nz::1 (ancosn—zx + by, sin ?) (x € R),

2 [t nwr
an_2L/_Lf( cos—dm- / f cos—da:

L A
bn:;L/_Lf(:U)sinL d:L‘:L/_Lf(:B)SinL dz.

ZIIZC[-LLT f=fTHdIrrfWV, fREEKTHD. [0,L] T fXELVOT

2 (L. nwx 2 [ nwx
A () cos —— du = —+ ; () cos —— dz,  bp =0
I
_ap > 2 [ nmw
flz) = 5 +nzz:1ancos (x €[0,L]), an= I/ f(z) cos 7 dz

(2) ¥3 f:[-L,L]—»C %

7oy ) fl@) (z €10,L])

fo): {—f(—af) (v € [-L,0))
TED B, EHTHELDIE. [(0) =0 TH2ILPREFTNTHS, LT f(0)=0 LRET 3, T2
Y [ RESINCHE S hRFERTH D, f(L) = —f(—L) 27T (£ HIC f(L) KHELW), f(L) = f(-L)
MWD ILDFDITE, f(L) =0 THBIEBREFSTH 2, MUT f(L) =0 HET 5. f M 2L
DFEMIEER f: R —» C & LTIET 2 &, EFA O XM &Rk EN 2L OFMBERTH 2, W2

2nmx nrxr . 2nmwx nmwx

= cos sin sin— % W T Fourier f(/BUEBITZ % (17 T T =2L OHAE).

DY) LMoL

TR nmwr . nww

f(z) = 5 —i—ngl (anCOS—L +bnsm—L > (x € R),
2 (L. nmT

an—M/_Lf( cos—d:n— / flx Cos—dm

L ~
bn:;L/Lf(iU)SlnL d$:L/Lf(I)SlnL dz.

15



IZT[-L LT f=fThsIriWVr, fIFFBEKTHD, [0,L] T fIXELVOT

2 [F < 2 [F
an =0, bn:L/O f(ac)sinTde:L/o f(x)sin?d:c.

Zb sm— (z € [0,L)), /f sm—d

F0) = f(L)=0 Miil,k (;@M&Iﬂ%&i\ r=0,L CREAPEDIISDZELL905), ’

MEHS

BZE 10. n>0Dr %, neN, e = cos(—nx) + isin(—nz) = cosnx —isinnz TH 205,

1 (7 iz 5. L [T ..
O - f(x)e dx = o | f(z) (cosnx — isinnz) dx
1L/1 [ 17 :
== < f(x)cosnx de —i- — f(x)sinnx d:z:)
2\ 7 -7 T J—x
1

e =1=cosnz THIDH,

1 —inx 1 1 _ ]-
o | f( Je dx = =5 = f(w)cosOx dr = 50-

n=00Dgx, "

Cpn =

n<0DEE, —neN e ™= cos(—nac) +isin(—nz) THEH0H

:< ﬂ)mqymwm+zl/ﬂﬂ@wwm@¢0

s g —
1

= 5 (Cl_n + ’I/b_n) i |

B 11, (R 1) BRR {p0) T/ = copn LEMTALE ¢, = (Eof"f;)) P S A TR
53, !
SOn(fU) = COs 27111”6 (TL—O,L-- )7 Tﬂn( ) = sin 27?121—56 (nzoala) (TLEN) tg( Z% {@n}nzou{wn}nEN

WBERXRTHS, n£0 DL =

(O om) = /T/2 o2 2T /T/2 1+ cos(4n7rx/T)dx _T
’ —T/2 ~T/2 2 2’
/2 2nmx T/2 1 — cos(4nmx/T) T
Uy U —/ sin? da:—/ der = —
( ) T2 T T2 2 2
THH05H y
(fron) _ 2 /T 2 2nrz
ap = ——— = — T) Ccos dx,
(‘Pm Spn) T -T/2 f( ) T
(frn) _ 2 /T/ ? 27
b, = = — x) sin dx
(1/}m ¢n) T -T/2 f( )
—7
T/2
(0, %0) / ldz =T
~T/2
TH50H

aop (f:SOO) _ 1 /2
2 (o, 0) T/ fle) de.



ERAS 925

o [T)/2
ag = — f(x) dx
T —T/2 (
Fedd e
T/2
/ cos Y dr (n=0,1,2,--),
T/2
T/2
/ sm2mmd:1: (n=1,2,3,---).
T/2

(fE2) f PET THHZenb,

B, FIEAMR2r THB, I
:i/ F (&) cosné d¢, bn:jr/ F(&)sinng d

el
F¢) = % + Z(ancosn§+bnsinn§).

27 . 2nmzx
f(x)zF( ) +Z<ancos +b sin — )
E=Zx TH2HS, E=—mnDLE 2=-T/2, T2 TH3Hh5
1 /T/2 (277 > ( o ) /T/2 2nm~
ap = — F|l—z)cos|{n—z) — — ) cos dx,
T J_T/2 T T T/2
1 (T2 /or or \ 27 T/2 Inmx
bn:/ F(a:)sm( — ) —d :/ sin dr.m
v —T/2 T T T T/Q ) T
FRE 12. (MEfET)
R 13. (i), (iii) EPUIHR21XT, (1) ZEHALR2DEFEELVOT, FVWTEL,

(i) DEFF feX tF2L %, EBD 2 ITHLT|f(@))* >0 TH215b,

5= t@f@dr= [ 5@ de> 0.
f=02%D VzeR)DEE f(x) =0 THHUI. (f,/)=0TH2, HZ(f,/)=0&TdL&.
@) e =o0.

|f(@)] BEGEEETH 200, (Vo e [-ma) |f@)> =0 (b LESTRVWET S, 3n € [-m, 7))
|f(x 2'2 £0. [f(z0)]* >0 TH B, |f|* DEFMED S, 29 DTEL TR |f(@)] > |f(20)]*/2>0. T3

t/ f(2)2de >0 ERDFET ) WRIC f(z) =0 (z € [—m,7]). fI3EH 20 OB DS f(z) =
(z€R). THbE f=0.m

17



(f; 191 + A2g2) = (Argr + Aaga, f) = A (f1,9) + X2 (f2,9) = A1 (91, f) + A2 (92, f)
:Tl(fmgl)_{—)‘i?(f’gZ).

RE 15. FEOEZE 2 1ITH LT, 2+2Z=2Rez DD VDI LICIEET B L.

(f+of+a)=UFf+9)+ g f+9) =)+ (f9) +(9f)+ (9,9 = f)+(fi9)+(f9)+ (9,9
= (f, f) +2Re(f,9) + (g,9)m

BRE 16. (tf +g,tf +g) ZNEDOAH (i), (iil) 2H->TEE T2 &
(f, f) +2t(f,9) + (9,9) =0 (t€R).
—fBIC (f, £)>0THBD, (f,f) >0, (f,f)=02THEDIT 5,

(a) (f,f) >0 DEFE, 2RBMOFER0LLEL WS Z s, HHIR < 0. w22 (2(f,9)*—4(F, (g, 9) <
0. BEET 2L (f,9)° <(f,f)(g,9). @ZIT (§) DARZERIHKD LD,

() (f, f) =0 DFE. (VteR) 2t(f,9) +(g,9) >0 &V (f,g9) =0 TRINIES ((f,9) #0 BHIX
FIEPE»PND), WRIZT () OFRFERDOmAE S 0 T, FEXIIKLT 2,
HEBDRIENEER 5,
FegP1IXEDL =2, FEMNWMD IO L IFHHIZTD»2DTERKT %,
f g1 1%, LoimE TVRWZREY S, (f,9)° < (f, f)g,9) DEIN D, (EBE (T
BDOteRIIHMLTtf+g#0THBDT, (tf +g,tf +9) >0 THbH, 2 XREMDTFEDVIETDH 2056,
HHIKEATH 2, ) @RI () TESHBRDIORHIE. f & g F 1M TEZRY, =

(DLEBEHEEZC) f L gD 1IXWBOL E, (It eR) f=tg £/F (Is €R) g = sf. BIEDEHA.
(1) DFREROTIZ L B2 (g,9)°. BEDHE. (1) OFREROWIIL $12 5% (f, f)2. W (1) OF
EXCTEHESIHILT %,

FgPITMIDLE (ZDLE fFA0THZILIHER). (Vi€ C)tf+g#0. TS, (f,9) = |(f,9)|
Y5 0cRER-T, t=se? (scR) &BL &, t(f,9) =s]|(f,g9) THZM5,

(tf +g.tf +9) = (tf,tf) +2Re(tf,9) + (g,9) = [t|" (f. f) + 2Re [t(f, 9)] + (9. 9)
=$*(f. f) +2s|(f.9)| + (9.9).

WX IHERED s € RITH LT,
s2(f. f) +2s|(f,9)| + (g,9) > 0.

MR ETRINERSERVDOT, |(f9)? < (f, f)lg,g). m
BRE 17. fgeX 5%, EFEOEFRB N ITHLT,
(5) 0< A+ +9) =\ (f. ) +2Re(f,9) + (9,9)

DD LD, WEE (f, 9) DIEBIERE (f,g9) = pe® (p>0,0€R) 35, p=|(f,9) THb, TEDE
Bt TRHLT, Mi=te ™™ 2BWVT, 8) IKRATB Y. Af,9) =te @ -|(f,9)|e® =t|(f,g9) THZD5

2 (f, ) +2t|(f,9) + (g.9) > 0.

TIhHKIE. 17T EEETH S, m

18



MRE 18, (Bfwr) AERBRIZIKD LD, =

RZE 19. (TED f e X 1THLT, (f,f)>0TH2325. J(f, f) ZEEREFSL., ||f| EXRTE 5,

(a) EED f e X WHLT, (£.0) 20 THE25, 7] = ) 2 0. ¥% || =0 (L) =0
f=0.

(b) {EED fe X, LD A e C It LT,
M = VOLAD = VXX 1) = AP () = VT = NI
(c) FED f,ge X ITHLT

If+alP=(f+a.f+9) =0+ +@f)+ (99 =+ 9+ f9) +]9gl
= | fII” + 2Re(f,9) + gl

THE05
LI+ Mgl)* = ILf +gl* = 1F17 + 2171 gl + gl — (IIfH2 +2Re(f,9) + HgHz)

=271 lgll = Re(f, 9))
> 2(If1Hgll = 1CF,9)1) = 0

RO L 25T Schwarz DFFR [(,9) < (f, (g, 9) ZFVSE, Thmd

If gl <IfII+ gl m

FRE 20. S&fF (i) M 14 TRLAZZE, ENL aeCIMLTa+a=2Rea THZ I xHWVS,

(fraf+a=UFf+9)+ @ f+9) =0+ f9)+(9f)+(9,9)
=(f, f)+(f,9)+(f,9)+(9:9) = (f, f) +2Re(f,9) + (9,9) ™

RE 21
n n on
||(11+"'+(1n||2: Zaja ag :Z (aj,(lk)
j=1 k=1 j=1 k=1
- Z a]’a] Z (ajvak) + Z (a’jaak)
1<j<k<n 1§k<j<n
—ZH@;H + > 0+ Y O—ZH%H -
1<j<k<n 1<k<j<n
fRE 22.

(1) {on} eENZIERHBERRET 2, n£m DEZE (0n, m) = Onm = 0. 72 (pn, n) = Opn = 1 # 0.

(2) {Spn}neN TERRET 5, NeN, ¢, - ,ey €K i
N

Y v =0

J=1

iz e 322 &, 1<n<N Ziw/=3 n i LT,

N N N
o) = chgoj,@n = ch (@) ¢n) = Zcﬂjn = Cplpn = Cp - 1 = cyp.
j=1 j=1 Jj=1
j—fotb% 61=-~=CN=0. @K)_GC {(pn} &ily_\’gﬁ*&ﬁfﬁéo | ]
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BRE 23, (P LRI Y. EDBHAT) unug, - € X B 1IN 2T 5L &, EHELS {p,) T.

Span(uy, -+ ,uk) = Span(pi, -+, k)

DD VIDXIRBDERD S,

n=12--- OIEIZ p, TEDD, £F

1
el
EBLE. {p1} BIERERZRTHD (- [j¢1]] = 1) Span(ui) = Span(ps).

01, o FTRES (IEHERZRTH D, Span(pr, -, pr) = Span{uy, -+ ,ug) LD ILD) T 5,

k

(GS2) k1 7= Uk41 — Z(WH, ©j)e;
j=1

(GS1) p1 =

EBLe o1, ok BIERERRIED S,

K
(Yr+1,95) = <Uk+1 =) (g1, 00) e, @j)

(=1

e

uk+1,<,03 Z Uk-&-la%@( @Za@j)
/=1

:(uk—i—l?@]) (uk-‘rl?@]) 1=0 (]:]—7 7k)
k

T2 Ppp1 # 0 THL (BLD Yy = 0 2T DL wpyy = Z(Uml,@j)@j € Span(py,...,pk) =
=1

Span{uy,...,ug) &0 ug, - up, upey D31 /ﬁ(?E_L"CB’é% Zk}i“f%’o)

(GS3) k41 = Vr+1

||”</%+1H
EBLE (Prt1,05) =0 (G =1, k), (Pht1,ort1) = 1. @RI o1, , pp1 BIEHEZRTH %, 17
Span(@la"' 7gpk+1> = Span<u17"' 7uk+1> NDWRACT

RE 24.

1
(¥ tm) = (||¢n||¢”’ ||som||“0m’> = Tonll Toml] £ #m)

mon) =1 (n=m D& =
) Tl H%W ) =1 )

=0 DL =
mu o (n#m DL s)

fRZE 25. (HEfEt, R/ — P EFEVTHDET, )=

N
FRE 26. (BFRTE. sn =) (f.on)pn B f D Span(py, -+, on) NOELXHETHS (0FD s, =h) &

7j=1
FoTHEHLZTNY, ZORERZIEHAT 27202561, UUTOD &5 BRFRBIEHAIE T S, )
N

NeN¥F2, hy:=Y (fioe)pr £BLEL 1< <N &3 jIRMLT
k=1

N N
(f —hn,pj) = ( > (fron %cpg) (fr05) = > _(f:08) (Prrp5)
k=1 k=1

N
f>90j va()pk’ 5k] f»@j)—(fﬂ/?j):().
k=1
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Wzt

N N
(f =hn k) = | f= b Y _(Foi)ei | =D (Fe)(f = havypj) = 0.
j=1 j=1
W 2T
IFIIP = 11f = b + hwl® = If = Bn]|? +2Re (f — hn, hn) + [An|? = |1 = hnl* + [1hn ]
> ||hn|?.
0j (G=1,--- ,N) FEVWIKERXLTWVWADT (KX 7 ADEHND)

=2

Z‘f@k

k=1

INDBEED N e NIZOWTHK DD

(FHFRMTEoTE ||| 25D T,

1 1

BRE 27. 73 (@ o I

{sinnz},y DIEKR

2y

PIAAY

ZIN

—X\

cosnx,

2

N
= Do enes|| = llhnl® < IIF1P-
k=1
e
ST e < f)? m
k=1
K Nf = hnlN +hn |2 CE LW ERBOTW2 0053, )

L sinng IXEREISRTDH 5 Z L Z2EDPD & o {cosna}, o U

f%é:t@@#ofméwf BEN 1 THDZer2EIDIUIRW,

1 1 (" 1
o v 2 ). * or T ’
1 2 17 1 ("1 2 1
/ —— cosnx dx:/ cos2nazdx:/ de:—-W:l,
I PV T ) . T ). 2 T
™1 2 1 (7 1 [T 1—cos2 1
/ —sinnx dx:/ sin2nxd:ﬂ:/ M;dmz—-ﬂzl
x|V g — g — 2 m
by ab, b, Z# COEMRERRICET 2H8BE 35, $42bb
1 1
a, :< ) >_ 7]‘7
1 1
a, = <f,ﬁcosn$ = —ﬂ(f,cosn:z:),
b, = fisinnaz —i( sin nx)
o\ RV )
Bessel DFEFEHR I
12 . 112 . /|2 2
() o]+ X lanl™+ D 0L < 11717
n=1 n=1
&I AT . .
(f,1), an=—(f,cosnz), b,=—(f,sinnz) (neN)
T T
N N N
YR S —GUCAEBI R < SRV, (f — hy,hy) = @ E:ﬁ%@mi:ﬂ%WJ S o) (fei) -
k=1 j=1 j=1

Mz

D

k=1

1

<.

N N
(f00)(F03) (or:03) = D _1(Fea)l* = D 1(Frn)?
j=1 k=1
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THAEINH,

a6:\/§ao, dl, = VT, B, = b, (ne€N).
() IfkAT B

g\a0|2+zlﬂ|an|2++zlw|bnyz < /wa)\?dm

W% © TEl-T

T

1 2 = 2 2 1 2
- < — .
3 o0l + 3 (faul* + 10%) <> [ U@ s

—Tr

fRZ 28.

(1) fISEHETRIINC O 5 DT, f O Fourier $EF—HUIGRL T, AE £ 128 LV, BICEED 2 € R

WX LT,
f(x)—z—é cosx+cos3x+cos5x+
2w\ 12 32 52 '
xr=0ZRALT A
T
0—5—;S§
Wz )
T T 0w
U s
- 4 4 72 2
/\2%:7 i\\ = —Dx = — - — = .
(RIRIZTR B0, S 35% 5 g 6)
4 - . "
(2) ap=m, ap = g (n D3E %), a, =0 (n BIEOHEE), b, =0 (n € N) TH S DT,
Mﬁ+§%mﬁﬂwﬂ—ﬁ+ml+l+l+
2 — " ") 2 g2 14 34 B '

—J3

|

T T 3717 2
Pt [ 2a=ta]t] 22
71— g - m 3 1o
Parseval DARFERITRAL T

w2 (272 g2 w2 72 d
Q%? = — _ = — — = —n
16 3 2 6

- - X 1 1 1

R (RBUBDD Q= 5;Q= 1% THEDPE. Qy=Q— Qp = %Q THBDT. Q= 1—?@; -
4 4

% : % - 79LO —50 Fourier FBEFNS S £ Q BREBDIEB x5 LEHEW, )

(2% Mathematica T Sum[1/n"4,{n,1,Infinity,2}] 55 &, 71/96 LEZX T N3, )
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BRZ 29. R® ONFEICE T 3% Schwarz DAER

N N N
Zanbn < Za% Zb% ((alv"'>aN)7(b17"'abN>GRN)
n=1 n=1 n=1

ZRERWHZ S,
|Znl, |yn| & 2D Schwarz DAFRD ayp, by, & AHRTIEITL-T

N N N N
D lzaynl = Y lwal lyal < 4| D leal®y| D lynl”.
n=1 n=1 n=1 n=1

OBLEDHDIFL AR LN RKENDT

szn \lzyn <\lzwn JZ% :

n=1

ZoHAE M B L,
N

n=1
)

Z AU Z [@nyn| DEARIDIEBHEID LICERE VS 2L BRL TV, WA Y |zya| EICRT

n=1 n=1
Bo THbDBE Y wpy, BHMNHET 2, LA >T > woy, EINHRL,
n=1 n=1

00
§ TnYn
n=1

00 00 0o
< fragnl <M= (|3 2l | S a2
n=1 n=1 n=1

(R&HK) Z |2n]? < 00 TH 2 &5 REERI 0 = {antneny DR 2 LET, a,be P tT 2L X

n=1

a,b) == ZG"E
n=1
W&ED (a,b) eCDERTEZILRZOMEDLSTD B, 212D (a,b) ZWNEE L THNEZMICK S,

FRE 30. BRBINREOEEHMESNTEFK LM ERBHITOWT, C LofppZElz ks Z i3y
B LicT B, BAY M 0:={0,0,0,--- ).

{xpn} € 2, X e C THIR. Da,} € P IBEZ D5

&+ y[? < (|2 + [y)* = |2[* + 2lzly| + [y]* < 2 (|~”40\2 + ||yH2> CHERT B L. {zn}, {yn} € 2 THIUI

00 [eS) 00
Z | + yn| < 2 (Z 2|2+ Z \an2> < 00
n=1 n=1 n=1

W 2T {zn)} + {yn} € 2
2/ 9] < |2*+|y> THBH S, {zn}, {yn} € 2 THIUE D 2T BWINHFT 2D T, ({20} en {Un bnen)

n=1
PERTE S,
DlbEdrs, 23 BECHhoR, ERE-8E. () PERTE S,
() BHBEO N E =T 2 L OfERE L & 5.,

{mN} {:Iin} anxn = Z |.CCn| > 0.
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EJ
{zn} {zn}) =0 < (YneN) |z,)?=0 < (WneN) z,=0 < {z,}=0.

MRIEHE (Man} +1dynt, {2n}) = A{znt, {zn}) + 1 {yn}, {2n}), RFE {yn}, {20}) = {zn}, {yn}) BE
PICHEP D HND (HEB),
BLEED 213 C LOMMZRETHS, n

fR% 31.

(1) (77 72 OPRV, ) —AMAXME [—7, 7] IZHIRT 2 2. z=0,+r THEHE, (-, )\ {0} TH
MTH 5, JE2r OB TH 2025, nr (n € Z) THEH T, z € R\ {nr | n € Z} TITHEHTD
%o WZIZAEREI n (n € Z).

©2) x=2kn (k€Z) DL E, gz +0)=g(0+0)=1,g(z—0)=g(0—0)= 1. 2= (2k— )7 (k€ Z) ®
EE g(r+0)=g(-74+0)=-1,g(x—0)=g(r —0) = 1.

(3) g WA 2. X7HNC CL /TH 2D T, g D Fourier HENIFZATICRL, Fl JI_)H(}Ogn(x) [

, g9(z) (z 2% g D)
lim g,(z) = g(z+0)+ g(x —0) (z 7 g DS
5 )

(2) &Y 2D g DTNHEHFDE Z, g(z+0)+g(z—0)=£1+Fl=0=g(z) THZ26, EFED z R
WXL T
lim g,(z) = g(x).

(EE®D z T T}L)nologn(x) =g(z) £22DE. BN g(z) =0 (z=0,47) LERLPHT, bbbl

Z3F 2RI HED RNTNE (58, E5%oTH g 3 PEBRDT), 25 LTEBIHE &%
WETRD S THRD g ICEFLL RoT&FBRWR, 2B 5VWOHHL2H D A, Fourier

&ﬁ@ﬁuﬁ JCEEZDT, 2=0,47n TOEZEIERLTHEMLARVWILICHEE, )n

fRE 32. f XA 2r TH 205 f(n) = f(—7) THD I LITHERT 5,

/_ f'(z) cos(0x) /_ f(z %f( )]iw:%(f(ﬂ)—f(—ﬂ))zo-

neNFBL&E, GOHETICE-T

/ f'(x) cosnz do = ([ cosnz]” /f nsinn:v)dx)

( ) sin n dx) = n/ f(x)sinnx dx = nb,,
™ —T

a\wﬁ\w
m~

= 71T/—: f'(z)sinnz do = % <[f(x) sin nx]™ /_7r f(z)(ncos n:v)dx)

T 1
=— (O — f(z) cosnz dm) =—n— f(ac) cosnx dxr = —nay,.

™ ™ J)_—

#3 Fourier fREUCOWVWTIX, (HEfiH) m
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% 33.

(1) REE D My = |an| + |ba] EBL L) M, FIERL, EED n e NIZHLT

n=1

|ay, cosnz + b, sinnx| < |ay||cosnx| + |by|[sinnz| < |ay| 1+ |by| -1 = M,.

Weierstrass @ M-test {2 & D Z (an, cosnx + by, sin nx) IX—FRICKHEICRS %, KIH a,, cos nz+b, sinnx

n=1

FER AT D B0 5. BT Z (ag cos kx + b sinkz) \ZEFETH D, ZO—HRINKDOMIRTDH %

k=1

Z (an cosnz + b, sinnz) 1XEHTD 5,
n=1

(2) HHEBIEL || 1& [—7, 7] THRAME M ZH2 225,

f(x)p(z) = % o(z) + Z (an, cos nx + by, sinnz) o(x)

n=1
H—FRINKT 5, ZDZ L& (1) L[FBRIC Weierstrass D M-test Z L THRWL (M, := M (|an| + ||bnl])
3 3).

sup
z€|—7,7]

N
f(x)e(x) — (C;O + Z (an, cosnz + by, sin na:)) o(z)
n=1
<M sup

N
ao .
z)— | =—+ E an cos nx + b, sin nx
! (2 n:l( )>|

L@T%wa’o bIDB (N =00 D E, AN 0 IZPKRT 20T, b 0 1ZPHKT ), iEoT
THRIFE ) D3] RE

™

(f,0)= [ [fl@)p(x)dz

—T

= / d:L' + Z <an/ cos nxp(x)dz + by,

ap > .
=5 (1,0) + Z (an (cosnz, @) + by, (sinnz,¢)) M

n=1

™

&nnm¢()dz>

—T

RE 34. (ZHUIEFIIRC oD TERT 2, ARMEDORZFRVT g(x) =signaz TH205H, Fik f &
g D Fourier HEX. FEERIIZ (No. 1 D) ] 6 TRDTH %, Fourier B DFERIZ

™ *ZCOSWC_I _E_é cosx+cos3x+cos5x+
2k—1 2 7 12 32 52 ’

4§: n(2k — 1)z 4 sinx+sin3x+sin5x+
71']67 2k—1) 7\ 1 3 5 ’

o0
Zcos (2k — 1)z = — (cosx + cos 3z + cosbx + -+ ).

W

a

aAVPa—X—FHOTEHPMERHL TR MEE1 0277 7f#E %) 2R X, f1E (2k— D)7 (k€ Z) DAt
TIXM7TAIRET. WMo AlRER & 2 AT

['@)=g(@) (e R\{@k-r|kez}).

"http://nalab.mind.meiji.ac.jp/ mk/lecture/fourier-2014/toil-drawing.pdf
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RITEBEBOEKRT =g, ¢ = h DD ILD, f D Fourier #EVER 2 HANIH T L72d DA g D Fourier
WEUEBINCE L <. g @ Fourier BRI ZIHANZH T L7zd DA h @ Fourier FEERICEL L KoTW
%O .

R 35. (1) f @ Fourier Z#2 7 f 3IXKXTEZRS N5,
FI(E r/ f@e = dn (€ € R).
g DA Fourier 2 F*g IZRXATER SN S,

* - = iz
Frgle) = o= [ g s @em),
(2) WYREMED T T, FHFSf] = f, F[Fostg] = g DD ILD, TN 5% Fourier D KRN & FES,

Fourier ##D5E 11X,
fa)= Y e, ey [ flaje e da
W A KEEARICHYE T2, =
fRE 36. i#EFE/ — b D 2.3 TFourier ZHOFHEAME) EVTHS, »
fRE 37.
(1) A VBr = y L EBERLT, /_OO — \}gdy _ \/z
BPIX. FTITEEIDS

F [6_3””2} €] = \/127 /_: e 3 el gy
FITFER LT o e
ﬁﬁ—m&>3@+6>—m
TH2HNP6,
F [6—3902} €] = 6_52/12\/ﬂ/ —3(@+i€/6)? g, — —52/12\; > 0372 g

:\/F' €212 _ —62/12'
V2r V6

(2 0DDHEEI, HAEBBGROEITMOLETE 2 V5, FlldENE, i, REETIIBOEN L, #
£/ —PD14S5 ITHETH 5, )
(2) (i) MO XME%E. AOHIFH L EOHHFETHI T, BOHEED I y=—2 EZHEHT 210
1

slel] () = L [ gl gint
F [e ] &) o 7006 e "Sdx

00 0
= — </ e 3T Iy +/ e3me_mgdx>
2 0 —00
(/OO e 3T g 4 /oo e_3wei$5d:v>
0 0

o—(3+if)z oe—(3=i8)z 1%
— + -
“BriE)  —B-@)|

1 1
(3+¢§*’ i£>

6 3v2 1
T Vo 249 ety

O Z DINIAF A DRIET, AL 2 THRHETE S,

b

-5l 8- 35
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(i) KEERNHXE WS &, (i) OFERD» S

R FF() = F () BT

(iii) THhdHERRERET

1 [ . 131 1 [emin]™
F = x)e e dy = / —e "y = []
f(8) v@ﬂx/?mf() Vor )56 6v2m | —i€ [,
1 e—i3€ _ i3 1 1 38 _ o138 1 sin3¢

T 6var —i€  vo2m 3¢ 2 am 3¢
(iv) X T hE RIEx 8T

(&l < 3)
(€l > 3).

S o+

]:{ﬂgjm](g)vﬁwf(f)viﬂ><{

WP LRSS L, (REFATE. IR EHMCIET 5 0T) ¢ = £3 T Vor x 1i2 T
SMEZHS GABRTIZZ ZXTEPRLTHRVWILILT ), =

HTEDRERIZ
1 /m, . .
1/ G (3 -0) + s 3+ 9)
ALY AN
:m'}_sign(3—y)+sign(y+3)
6 2
TH5»56, OK.

fRE 38. (WERDA) F2f(x) = F(Ff)(x) = F(Ff)(—2) = f(z) (x €R). ®ZIT Fif=Ff =
RE 39. (HEfE)
RZ 40.

(1) —f&IZ (e*)" = e THZDT,

AN .
N = (EQWZ/N) —e2mi 1.

2
2) meN,1<m<N-123352& 0<m/N<NTHIZ»PbL, 0<27rm/N<27r,cos7TTm7é1. w

ZAT
2mm

m
1.
N 7

+ 7sin

) m )
WM = (627rz/N> _ 627rzm/N — cos

N-1
(3) > W™ A W™ OFHEIITH B, (1), (2) 25, m=0 (mod N) D& & w™ =1, Z5THW
j=0
LEWTLLTHS,
V-1 1-1

| ] —wmil—O (m#0 (mod N))
mj _ N

N-1
w
j=0 1=N (m=0 (mod N)).m
j=0

[y
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1

ﬁ§4L%%/—F®32®m%33m4ﬂm\W:<N

EVWOSHNETH S, ZOREHZELTIUIRW,

A 33 R o THWEBIE. T = w ! THEDT. U = VNW = <¢1ﬁw<nl>ul>> rILYE,

—= 1 . 1 . 1 1
U*=yT —(]—1)(n—1)> < (j—l)(n—l)) WLl Wz UU* /INW w1
<\/>le \/TVW \/TV \/TV

fRE 42. F#FE/ — b D 1.1 TR Fourier (Rl — B ZD XD ICERT 20 KEWTHS, m

(=1 ) LFBYE, WOl = (WU-D0-D)

BRE 43. 5FEMEIZ. M 324 2 L7z N>2m 2725 X912 N ZEAUIRE WV, i 3.1.2 M7 —V =
(RIOME L RIS Cp= ) e EWOIREHBE X, Y WSMETHE, FLVILEEKT 2, m

m=n

RE 44. BEERERT Fourier ZHUZOWTIX, #HE/ — PO 5 HIZEWTH 2 DI EH, INHIZOWTIX

o0

DI < oo DBERES ERLTWBRT L oF (HER: BDELICRZITNY, ZO#ZTE,

B OISR O EHIK S 2 L ZEDR LAV, ) REARIZOWT S, Fourier HO#H ¥ [ L7 k.
THEEFETHo7, UTIFHEBRNEDOMMEL LT,

f)e™ ™| = f(n)] = My, > My= Y |f(n)] <o TH3

n=—oo n=——oo

6. Weierstrass @D M-test 12K D Z F(n)e™ ™ 1Z—HRICHEIR 3 2 DT, FHCICRT 3,

n=—oo

IERICDWT M, = |f(n)] 8L L.

BEEICDOVWT  (ZARHES — MCBEVTH S IRY, DVTEDS) ne Z ITHLT, e 27 = 1 T3
06

w—|—27r Z f(n e in(w+2m) Z fln e~ inw g—i2nm _ Z f(n 7mW_ ( ).

n=—oo n=—oo n=—oo

WZIC f AR 2n TH B,

REEAICDOWVWT 41U Fourier (D Fourier (2B 57250, LWIHEETH 5, {e‘mz} FERRT

s s
(eilm,e*m‘r) :/ e "MTe—inTdy :/ dor =27

—Tr —Tr

THE050, ™ ORI f(n) &

—inx ﬂ—f(l‘)mdl‘ ™
iy = ) S 1

(6 znac’€ zn:v) 21 ﬂ

f(x)emx dx.m

FRZE 45. (4) DUONIFEFE ) — + 7.4 TEHASOEFRNLGHEE DAL (pp. 60-60) IZEHENTH 5, (4) &
7.3.2 TBHEBHISOFL THFEVTHS, n
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fRE 46.

(1) h:=fxg Bk

u=x—y £BLY., de=du, x =u+y, e = e WtV = o~ WE T B )5,

Flreal© == [ ([ swe i) gy

= \/12? / . flu)e ™ du / N g(y)e ¥dy

= V2T [(§)Fg(6)m
(2) h:=fxg &BLL
1 —an
Ff xgl(n =5 dz

1/ (27r/_7rf r—y > e~y
ﬂ(/_wfx— mwdw)dy
2 ] (/_ﬂf T -y e“””d:c> 9(y)dy.

u=zs—y Bl dr=duyr = -7TDEXFu=-—-T7—Yyr=mDEZFu=r—y,x=u+ty,
e—inm:e—z’n(u—l—y)n:e—inue—iny THENE,

I roln) = /(/f e ) o)y
2i / e Mdu /_ zg(y)e_”‘ydy

=Zf(n)Fg(n)m

l\D

(3) h:=fxg &BLL
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b=j—k¥BlE, j=00D& =~k j=N-1DE(=N-1—k j=l+Fk w ™ =
wnltk) — b,k TH B9,

1 N—-1 /N—-1-k 1 N—-1 /N—-1-k
Flfxglln) =+ Z ( Y O ”k> 9(k) = ( > f(ﬁ)w"5> g(k)o
k=0 {=—k k=0 l=—k
1 N— 1 N-1 N-1
N (Z f —né) Wk — ~ f(g)w—né Z g(k,)w—nk
k=0 \/¢=0 =0 k=0
=NFZf(n)7g(n)m

(4) hi=fsg BEL

Flfgl© = D hln)e ™ = (Z f(n—k)g(k)> et

n=—oo n=—oo \k=—o00
-y (Z f(n—k)e—”f) gky="Y ( 3 f<m>e—imfe—“f5) g(k)
k=—o00 \n=—o0 k=—00 \m=—00
:( > f(m)e‘im5> ( > g(k)e—“ff>
m=—00 k=—00

= Z[(§)Fg(5)m

FRE 47, (B, 2016 FFEO L R— FRE 2 0—F DT, HETIEFHHLTH 3, )

. Mathematica CTHiE

ftlf_,x_,y_]:=FourierTransform[f, x, y, FourierParameters -> {0, -1}]

ft[Exp[-3 x°2], x, y]
ft[Exp[-3 Abs[x]],x,y]
ft[1/(x"2+9),x,y]

flx_]1 := If[Abs[x] < 3, 1/6, 0]
Plot[f[x], {x, -5, 5}]
ftlflx], x, vyl

ft[Sin[3x]/(3%),x,y]

BRE
RE 1. a#0r23 %, (a=0 Dt ZTZXEHERLOT, AP EZZOVABRY, ) 250 T,

m@%¢@ﬁ%(%n%%$@%zmﬁﬁbﬁé)%%25%@a@f\i]ﬁﬁ%fﬁao

f(x) = cosax, sinax, e DWIFND f (a:—i— 2(:) = f(z) Zii7z3, %T DEIAE T - TH RV, i

m@ﬂ@%motiZ%%zéo-

30



fRE 3. cos DIMEEH

yoal

b gbo

[FIFRIZ sin DIIEEH

s

cos(a +b) = cosacosb —sinasinb

cos(a — b) = cosacosb + sin asin b.

cos(a + b) + cos(a — b) = 2cosacosb,

cos(a — b) — cos(a + b) = —2sinasinb.

1
cosacosb = 5 (cos(a + b) + cos(a — b)),

1
sinasinb = 3 (cos(a +b) — cos(a — b)) .

sin(a + b) = sinacosb + cosasinb

sin(a — b) = sina cosb — cos a sin b.

sin(a + b) + sin(a — b) = 2sinacos b,

sin(a + b) — sin(a — b) = 2cos asin b.

1
sinacosb = 5 (sin(a 4+ b) + sin(a — b)),

1
cosasinb = 5 (sin(a 4+ b) —sin(a — b)) .

EEOFEM A, B G2 ot &,

2723 a, b IZ—EBNIFEL T, a=

a+b=A, a—-b=10B
A+B , A-B

b LW 2T
2 2 @

A+ B A-B
sin A + sin B = 2sin ; cos 5
sinA—sinB:2cosA—i2_BsinA; ,

A+ B A-B
cos A + cos B = 2cos ; 08 —5—

A+ B A—B
cos A — cos B = —2sin ; sin 5 a

BRE 4. k=002 % (cos0=1,sin0=0,e" =1 TH205)

35

coskxdw:/ cos()a:d:c:/ cosOda::/ dxr = 2m,

3

—T —T

3

sink:xd:c:/ sinOxdx:/ sinde:/ 0dx =0,

ekxdaz:/ eoxdx:/ eodﬂz:/ dr = 2.
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k40 DL &

/ coskx dx = [smkkm] =0.

(sinkm =0, sin(—km) =0 THE22HEFE->THRWVL, sinkz 1 (ﬁzl:}‘]ﬂ;ﬁ 7 "B Bm5 5) JEH 2 DJE
HWIRCTH 200 E>THRV, )

/ sinkz dox = — [Coskkx] =0.

(coskm = (—=1)*, cos (=kn) = (~1)F = (=) TH225LE->THERWVL, coskr X (ﬁﬂiﬂﬁ;ﬁ \k:| TH
550) B 2r ORI TH 20568 F > THRWV, )

T ik ™
kx €
dx = =0.
/—7r ¢ ! [ k :| -7

(€ = (=1)F e = (—1)F THEHLELE-oTHRWVL, e 1X (ﬁz{inﬁﬂ " cHnire ) AR 2 @

|k
JEHBITH 26 FoTHREY, )
BB, BHE L CHED O /223, sin, cos I 1 BHORICILE BRFEILZE T H 2D T, MO IT 5L 01I2K85D
F, HBDEITIEH S, m

BE kEBERLT22E, sinkr =0, coskr = (—1)F, k™ = (—1)F.
fRE 6. [f:R— C M 21 OAMIBIET, KM Ol THII,

1 (7 1 (7
a = — f(z)coskx dz, by =— f(z)sinkx dx
™ ™ —Tr

™ J_

rBLleE, f OEEDOHER S ¢ T

oo
= ?O—i-z (ay cos kx + by, sin kx)

k=1
DD LD ) WO EBDHEKRTDH 2,
INE 2 2(_1)]{71
(1) BoZiHET22 0, =0, by = ~——— 2725DT,
B > 2(—1)k 1 _ , (sinz  sin2r  sin3z  sindx
x—;ksmkx—2< 1 5 + 5 1 +> (x € (—m,m)).

fiR=C%, (-m,7) T ft WLlﬂ)—0&@@%QWT%%%ﬁZ?%oﬂﬂ®@%E®i5
IEDTYH, KOWNC CL T fid 2m— D)7 (m € Z) TREHE, 2o sScidiEiicik 3,

27 4(—1)*
@)%:§¢%:<W),m:o@eN)2ﬁ5®@
s T2 = 4(-1)F w2 cosx  cos2x  cos3x
T 23—}—5 2 coskm:§—4 1z o2 + 32 (z € [-m, 7).

k=1

fiR—=C %, [-m,n] T f =KL, AH 2 THEHBE T2, [IZHEETKOHNC CT |TH 520
5. Wbt ZAIKT 5,
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2 (=14 (-1)¥)
k2w

(3) ap =T, a = ,bp, =0 (k€ N) 7 BDT,

k2 coshe =5 -7 (2k — 1)2
k=1

T =2 (=14 (-1 4 & cos(2k—1
CRPY

oo 4 (cosx cos3x cosbx
2 A\t e ) el

fiR—=C %, [-m,a] T f =L, A 2r THIEBME T2, [ IGEKETEIC O FHTH 2 H
fO\ L\f:6k 6”2%?50
2(1+ (=)

(4) ap =0, b = — &R HDT,
km

. 201+ (=D - 4
sign x = — Z ( = ) sin kx = Z k= 1)r sin(2k — 1)z
k=0 k=1

4 (sinx sin3z sinbx

Tt 3 + 3 —i—) (x € (—m,m)).
iR C%, (—m,7m) T f 2—8L. f(r) =0, RIZFEH 2r THIBML T2, f(r) DEELDLSIC
EDTH, RO CL KT, f1& mr (m € Z) TREHL ZhLUO S TIRERICE 2. f(0+0) =1,

F0—0) = -1 THHM b, f((”o)‘gf(o O _ 0= F(0) THBME. 0 THITHLT F(0) 12 L,

™

(5) aozl,agzé,akzo(keN,k;éQ),bk:O(keN)'C“%%ﬁb)fo

1 1
cos? x = 5 + icos2x (x € [—m, 7).

CHUEEADNR cos2z = 2cos?x — 1 D HENND cos?x = w NHEHIELN B,

1
(6) ar =0, by = ng—Z,kaO(kEN,k‘#l,?)) THBHE3NH,

»-Jk\w

sin® x = 2 sinx — Zsin?)w (x € (—m,m)).

ZHE3EADAT sin3z = 3sinz — 4sindz D SHELN S sin®r = w PoHBHELNE, B

BRE 7.
1 (7 1 )
an = — f(x)cosnx dx, b, =— f(x)sinnx dx

L - L -

eBle

o
+ Z ap, cosnx + by, sinnx) .

n=1

0
2
(1) f MEBEBETHIUI. f(z)cosne ZMEREEL. f(z)sinnz I3FBIKTH %5 DT,

by, = — f(z)sinnzx dx =0 (neN),

1 (7 2 ("
=2 [ fwycosnde = 2 [ @ eosnade (n=0.12,)
™ Jo ™ Jo
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(2) f EBEBTHIUI. f(z)cosne ZAEFEEL. f(z)sinnz IZMEBIKTH 5 DT,

1 71'
ap = — fx)cosnxdr =0 (n=0,1,2,---),
™ —T
I o
bn:2./ f(x)smn:z:dx:/ f(x)sinnxdr (n=1,2,---)m
T Jo ™ Jo

RE 8. TIHEOREEZ S, cos, sin TRILGED

(6a) =24 Z (an Ccos T4 by, sin 271;%) (x € R),
T/2 9 o [T/2 9
an / ) cos mmdx (n=0,1,---), bn:/ f(z)sin T (n=1,2,---).
T/2 T T/2 T
BRI TR I HED
> - 2nmx T/2 2n7r
(7) f(z) = Z et T (xeR), ¢y / dr (n€Z)

(6a), (6b) DIEAA f:R—C M T TH5 L =,

F(X):=f (;X> (X €eR)

YBLEY F:R—-CTHbH, FIIFEAY 2r TH 3, FEFE.

F(X +2m)=f (;(wa)) = f <21;TX+;;T'2W) =f <21;X+T) f (277)() = F(X).

W ZAZJEEA 2 DBABUTT S % Fourier I D EHD &

1 [ 1 [
An:/ F(X)cosnX dX, B,=— F(X)sinnX dX
T ) _x -
EBLE
A [e.9]
F(X) = O—i—z Ay cosnX + B sinnX).
2 n=1
W R

2
f<x>=F<T”x>
A (o)
0+Z
n=1
_A > 2 2
0—1—2:1(14 cos njzr + B,, cos njzrx)

27 27
(A cos nTx + B, sin nTx

n

BEUCOWTIE, 2B 2 = LX ICko T, dX = Zdz TH 205
™ ™ T/2
Anzl/ F(X)cosnX dle/ f(2TX> cosnX dle/ f(zx) cos <n27rx> -2—7rda:
T ™ ™

—x —T/2

T/2 2

2 e,
T/2

B, IZOWTHFEBEICLT

2 (T2 2nmr
B, = / f(x)sin dx.m
T ) 7/ (z) T



(7) QAW FRTH 5 (HEL ET).

REB. cos Q"T”, sinQ”Tm e 1T DFEEWERELT, FEERIALEL LI TES, »

BE9. (1) %% f:[-L,L]>C*%

TED DY, ZHUTER A OX SN S REBERTH Y. f(L) = f(—L) 27T (£ 12 f(L) THL
W, ﬂ%QL@ﬂ%ﬁﬂfl&%Ckbf#%T%t O X INCIE & 2 2 A 2L DA T H

2 2
%o WZIT cos Zzw = cos T qin T _ T % F\WT Fourier (/B TE % (MET T T =2L
DEGE)o

L 2L

L
2 [t nwr
an_2L/_Lf( cos—dm / f cos—da:

L A
bn:;L/_Lf(:U)SinL dm:L/_Lf(:L‘)SinL dz.

ZCZTC[-L LT f=fTHdIrhViz, fIZMEBEKTHD. [0,L] T fXELVOT

2 (b~
:L/ f(zx) coswdx— /f cos@dm b, = 0.
0

oo
f(z) = % +nz::1 (ancos@ + by, sin ?) (x € R),

PLEd 5
:C;()+;ancosnzw (x €10,L]), an / f(z cos—dm

(2) £3 f: [-L, L] > C %

5oy ) f@) (z € [0, L])

J): {—f(—x) (v € [-1,0)
TED S, EHTHHLDIIE, f(0) =0 THBILHPBETHTHE, LT £(0) =0 LIVET 5, T5
e fERDHNCH S DBABMTH D, (L) = —f(-L) 2T (21T f(L) 1KFLW). f(L) = f(-L)
DD IO/, f(L) =0 THEZERRBETITTH S, YT f(L) =0 RET S, [ Z2EH 2L
@ﬂ@%ﬂfﬂkﬁ@&bf#ﬁ?%k HEE DX FINCIE SR 2L OFABEKTH 5, WwZIC

2 2
cos sz = cos ?, sin ZZ =si T % F\T Fourier fEUEMTE 2 (M7 T T = 2L DHE).

—i—Z(ancos + by, mn;x) (x € R),

A nmx
an:2L/_Lf( Cos—dm— / f cos—dm
2 (L. s
bn:%/Lf(x)SlnL dl':L/Lf(I)SlnL dz.
IZC[-LLT f=fTHdIrrfVi, fRABEKTHD. [0,L] T fZELVOT
L L
an =0, bn:g (x)sinmdeQ/ f(x)sinwdx
L o L
M ED 5



f0)=f(L)=0 2REL (ZOXEMNIZ, »=0,L TEAPED OIS0 05), B

BZE 10. n>0 DL =, neN, e = cos(—nx) + isin(—nz) = cosnx —isinnz TH 205,

1 —inx _i " s
=5 [ f() dm_27r _Wf(a:) (cosnx — isinnx) dx
s (2 [ s@ycosnade i~ [ @)sinne d
=—|= x)cosnx dr —i- — x) sinnz dz
2\7m J_, L -
1
n=00D¢ =%, e_i”w:eozlzcosnx TH2P0,
! g 1L 1
=g f() dx—2 - f(a:)cosOxd:C—2a0.

n<0DLE, —npeN, e = cos(— z)+isin(—nz) THH0H

Cp = % f( ) —inx d(E
= % <7lr » f(z)cos(—nz) dx + i - i/j; f(z)sin(—nx) dg;)
= % (a—p +ib_p,) .M

B 11, (BBE 1) BRR {p0) T 7= copn LEMTALE ¢, = (g"f;)) E SRR TR
T3, !

SOTL( ):COSan:m (TL:O,L-' )a ¢n( )_SIHan:m (n:0717) (nGN) Z£< L& {<Pn}nzou{¢n}neN
BERRTHE, n£0 DL X

_ /T/2 9 2n7rxd /T/2 1 +cos(4n7rac/T)dx

COS Xr =
—T/2 2

T/2 2 T/2 1 _ 4 T T
(wnawn) :/ Sin2 T;T[de :/ COS( nﬂx/ )d,r = 5

~T/2 =T/2 2
(fign) _ 2 /T ? 2z
ay =~ = = ) cos dx,
(¢nson) 7’—Tﬂf() T
(f, wn) 2 /T/2 . 2Anmx
b, = _ £ dz.
W) T )
—F
T/2
(@07(’00) = / 1d$ = T
—T/2
THDHHIH /
agp (fvSOO) 1 /T2
0 _ ALFO 2 dzx.
2 (po,p0) T 4ﬂf®)$
Thbb
9 [T/
an = — e d:L‘
. T/_mﬂ )
FeHbdHE
T/2
an_;/Tmf(x)cosm;rxd:U (n=0,1,2,--+),
T/2
bn = ;/Tmf(x)sinm?xdg” (n=1,2,3,---).
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(L2 fOEMT THRZ 2D,

e, FIdEAM2r TH2, R
an:/7r F (&) cosné d¢, I)n:71r/7r F(&)sinng d¢

eBle
do | .
= ? E_ ap, cosné + by, sinnf) .

flx)=F (27r ) = +Z (ancos +b sin 27;7:35) :

£E= 27“1‘ THH0H, E=—-m,mrDEE, v=-T/2, T/2 THZEH01H
1 (T2 2w 27 T/2 2n7rx
ap = — F | —=z])cos n—m - — — ) cos —— dx,
T J T2 r T/2
1 (T2 ror 2r \ 21 T/2 Inmx
b, = / F <$> sin < — ) — = — ) sin dr.m
™ —T/2 T T T T/2 T

FRE 12. (HEfET)
AR 13. (i), (iil) PR 21T, (1) 2EHBALR2DEFHELVOT, HFWTBL,

(i) DEFF feX L T2 & EBD 2 ITHLT|f(@)* >0 TH215,

/_ﬂf d:c-/_ﬂ]f )2 dx > 0.

f=02%D VxeR)DEE f(x) =0 THIUL. (f,f)=0TH2, # (f,f)=0&F 5Lk,

" p@)R dr=o.

|f(@)]? BEGEETH 205, (Vo e [—ma) |f@)> =0 (b LESTRVWETZ L, 3x € [-m, 7))
|f(@0)|> #0. |f(zo)]> >0 THBH, |f]* DR S, 20 DHDEL TR |f(2))® > |f(z0)]* /2> 0. T3

& /7r f(@))Pde >0 2B DFIET2). WA f(z) =0 (z € [-m,7]). fIZFEY 2 OBIEIEDS f(z) =0
(xeR). 705 f=0.m

fRE 14.

(f,A191 + A2g2) = (A1g1 + Aaga, f) = A1 (f1,9) + X2 (f2,9) = A1 (91, f) + A2 (g2, f)
:Tl(fvgl) +)\72(f792).

fRE 15. [EROEHB 2 LT, 2+2=2Rez BED IO LITHET S &,

(fraof+a=0Ff+9+0.f+9)=UF0D+F9)+ @)+ (9.9 = H+ 9+ (f9)+ (9.9
= (f, f) +2Re(f,g) + (g,9)m
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BRE 16. (tf +g,tf +g) ENEOLNHE (i), (iii) Z2H->TEE T2 L

PO f)+2t(f,9)+ (9,9) >0 (tER).
—HHE (f,f) > 0 THBD. (f,1) >0 2 (f,f) = 0 HTHENTT 5,

(a) (f,f) >0 DBE. 2XBEHOFEN 00U EL WS Zehe, HAR < 0. wRIZ (2(F,9))2 =4S, f)(g,9) <
0. 8T 2L (f,9)° <(f,f)g,9). @ZIZ (§) DARZERIHKD 1D,

®) (f,f) =0 DA, (Vt€R) 2t(f,g)+(g.9) >0 &b (f,g) =0 TRIFILLZW ((f,g) #0 %513
FEPEIND), WZIT () OFRFEROMmEE B 0 T, AERIRTT %,

HFEBDOBIENEEZ 5,

FegP1IXEEBDO 2, FSDMD LD L IFHHICTHH) 2 DTEKT %,

e g1 i, Lozt TR\ S . (f,9)% < (f, f)g,g) 2¥Erh 3, (EBE T
BDteRIIMLTtf+g#0THBDT, (tf +g,tf +g9) >0 THH, 2 XEMDTFEDVIETDH 205,
HHIRXZETH S, ) WRIZ (f) TEHESIHWRD DA LIE. f & gl F1XRMZTIERY, m

(DLEBEHEZEZC) f L gD 1IXEBEDE E, (I eR) f=tg $/1F (Is €R) g = sf. BIHEDHZA.
(#) OFREROTDIZE BT 12 (g,9)°. BEDOHE. (1) OFEROWIIFL I 52 (f, f)2. DA (1) OF
HEXCHESIHLT B,

FLgDITMIDLE (ZDLE fA0THBILITHER). VteC)tf+g#0. Bz, (f,9) =|(f,9)|e*
YB3 0eREHM-T, t=se? (scR) 2B, t(f,9) =s|(f,9)| THZ25,

(tf +g.tf +9) = (tf,tf) + 2Re(tf, 9) + (9,9) = |tI> (f, f) + 2Re [t(f. 9)] + (9. 9)
=$°(f. f) +2s|(f.9)| + (9.9).

WZIMERED s € RITHT LT,
s2(f, ) +2s|(f,9)] + (9,9) > 0.

HARBETRINEESRVDT, |(f,9) < (f, f)g.g). =
BRE 17. fgeX 3%, (EEOEFBK N ITXL T,
(8) 0< (Af+ .M +9) =M (£, f) +2Re(f.9) + (9,9)

DD NLD. I (f,9) DIEBIERE (f,9) = pe'® (0 >0, 0 €R) £ F 2. p=|(f,9)| TH2. EEDHE
Bt R LUT, Ni=te™™ 2BWVT, (8) IKRATB Y. Mf,g) =te - |(f,9)|e® =t|(f,g9) THZ05

2 (f, f) +2t|(f,9)l + (9,9) > 0.
ZIhBBIE 17T LFARTH L, m
fRE 18. (%EfEd) FEXBEKIIED D, =
BRE 19. TROD fe X KNLT, (£,f)>0TH205. J/(f,f) ZEWRERSL, |f| DEHTE 3,

(a) EED fe X THLT, (f,f) 20TH2256, ||f| =) =0 5% |fl=0&(f,f)=0«
f=o.

(b) EED fe X, FED A € CITH LT,

I = VORAD = XX = AP ) = VT = L
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(c) EED f,ge X ITHLT

If+alP=(f+a.f+9) =0+ 9+ @)+ (99 =+ 9+ f9) +]9gl
= | I + 2Re(f,9) + gl

THEHNH

LI+ DglD = 11f +gli* = A1 + 2111 gl + llgll* — (!!f!!2 +2Re(f,9) + Hg!!2>

=271 lgll = Re(f; 9))
= 2([£Hlgll = 1(f,9)) = 0

BB L 25T Schwarz DAER [(f,9)° < (f, f)(g,9) BRIV, ZhADS

1f+ gl <IfII+ gl m

RE 20. &F (i) M4 TRLIEZE, ZRL acCitxfLTa+a=2Rea THZ I EHWV3,

(f+o.f+ag=UFf+9)+ (g f+9) =)+ (f9) +(9f)+ (99
= (£, )+ (f,9)+(f,9)+(9,9) = (f, f) +2Re(f,9) + (9,9) ™

fRE 21
n n n
lar + o anl® = (D ag, Yo | = 303 (e ax)
j=1 k=1 J=1k=1
n
ZZ(%‘,@J’H‘ Z (aj,ar) + Z (aj, ar)
j=1 1<j<k<n 1<k<]<n
n
2
= lail*+ > 0o+ > O—leajll =
j=1 1<j<k<n 1<k<j<n
RE 22.

(1) {on} eNZIERHBERRET 2, n£m DEZE (On, Pm) = Onm = 0. F72 (pn, n) = Onn = 1 # 0.

(2) {¢ntnen ZE 9%, NeN,cp,---,ey e KD

N
Z cjpj =0
j=1

Ziilz3TedH5LE, 1<n<N Zii/zd n LT,

N N N
= (0,¢n) = (Z Cj@jawn) =Y ¢ (90n) = Y ¢i8jn = Cabun = cn - 1 = cn.
j=1 j=1

J=1

TRHROB cp=--=cy=0 WRIT {p,} X 1XMITH%, m
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BRE 23, (P LRI Y. EDBHAT) unug, - € X B 1IN 2T 5L &, EHELS {p,) T.

Span(uy, -+ ,uk) = Span(pi, -+, k)

DD VIDXIRBDERD S,

n=12--- OIEIZ p, TEDD, £F

1
el
EBLE. {p1} BIERERZRTHD (- [j¢1]] = 1) Span(ui) = Span(ps).

01, o FTRES (IEHERZRTH D, Span(pr, -, pr) = Span{uy, -+ ,ug) LD ILD) T 5,

k

(GS2) k1 7= Uk41 — Z(WH, ©j)e;
j=1

(GS1) p1 =

EBLe o1, ok BIERERRIED S,

K
(Yr+1,95) = <Uk+1 =) (g1, 00) e, @j)

(=1

e

uk+1,<,03 Z Uk-&-la%@( @Za@j)
/=1

:(uk—i—l?@]) (uk-‘rl?@]) 1=0 (]:]—7 7k)
k

T2 Ppp1 # 0 THL (BLD Yy = 0 2T DL wpyy = Z(Uml,@j)@j € Span(py,...,pk) =
=1

Span{uy,...,ug) &0 ug, - up, upey D31 /ﬁ(?E_L"CB’é% Zk}i“f%’o)

(GS3) k41 = Vr+1

||”</%+1H
EBLE (Prt1,05) =0 (G =1, k), (Pht1,ort1) = 1. @RI o1, , pp1 BIEHEZRTH %, 17
Span(@la"' 7gpk+1> = Span<u17"' 7uk+1> NDWRACT

RE 24.

1
(¥ tm) = (||¢n||¢”’ ||som||“0m’> = Tonll Toml] £ #m)

mon) =1 (n=m D& =
) Tl H%W ) =1 )

=0 DL =
mu o (n#m DL s)

fRZE 25. (HEfEt, R/ — P EFEVTHDET, )=

N
FRE 26. (BFRTE. sn =) (f.on)pn B f D Span(py, -+, on) NOELXHETHS (0FD s, =h) &

7j=1
FoTHEHLZTNY, ZORERZIEHAT 27202561, UUTOD &5 BRFRBIEHAIE T S, )
N

NeN¥F2, hy:=Y (fioe)pr £BLEL 1< <N &3 jIRMLT
k=1

N N
(f —hn,pj) = ( > (fron %cpg) (fr05) = > _(f:08) (Prrp5)
k=1 k=1

N
f>90j va()pk’ 5k] f»@j)—(fﬂ/?j):().
k=1
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Wz 127

N N
(f =hn k) = | f= b Y _(Foi)ei | =D (Fe)(f = havypj) = 0.

j=1 j=1

W 2T

IFIIP = 11f = b + hwl® = If = Bn]|? +2Re (f — hn, hn) + [An|? = |1 = hnl* + [1hn ]
> ||hn|?.
0j (G=1,--- ,N) FEVWIKERXLTWVWADT (KX 7 ADEHND)

=2

Z‘f@k

k=1

INDBEED N e NIZOWTHK DD

(FHFRMTEoTE ||| 25D T,

1 1

BRE 27. 73 (@ o I

{sinnz},y DIEKR

2y

PIAAY

ZIN

—X\

cosnx,

2

N
= Do enes|| = llhnl® < IIF1P-
k=1
e
ST e < f)? m
k=1
K Nf = hnlN +hn |2 CE LW ERBOTW2 0053, )

L sinng IXEREISRTDH 5 Z L Z2EDPD & o {cosna}, o U

f%é:t@@#ofméwf BEN 1 THDZer2EIDIUIRW,

1 1 (" 1
o v 2 ). * or T ’
1 2 17 1 ("1 2 1
/ —— cosnx dx:/ cos2nazdx:/ de:—-W:l,
I PV T ) . T ). 2 T
™1 2 1 (7 1 [T 1—cos2 1
/ —sinnx dx:/ sin2nxd:ﬂ:/ M;dmz—-ﬂzl
x|V g — g — 2 m
by ab, b, Z# COEMRERRICET 2H8BE 35, $42bb
1 1
a, :< ) >_ 7]‘7
1 1
a, = <f,ﬁcosn$ = —ﬂ(f,cosn:z:),
b, = fisinnaz —i( sin nx)
o\ RV )
Bessel DFEFEHR I
12 . 112 . /|2 2
() o]+ X lanl™+ D 0L < 11717
n=1 n=1
&I AT . .
(f,1), an=—(f,cosnz), b,=—(f,sinnz) (neN)
T T
N N N
TR b — UMK < B RV, (f — hy,hy) = @ E:ﬁ%@mi:ﬂ%WJ S o) (fei) -
k=1 j=1 j=1

Mz

D

k=1

1

<.

N N
(f00)(F03) (or:03) = D _1(Fea)l* = D 1(Frn)?
j=1 k=1
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THAEINH,

a6:\/§ao, dl, = VT, B, = b, (ne€N).
() IfkAT B

g\a0|2+zlﬂ|an|2++zlw|bnyz < /wa)\?dm

W% © TEl-T

T

1 2 = 2 2 1 2
- < — .
3 o0l + 3 (faul* + 10%) <> [ U@ s

—Tr

fRZ 28.

(1) fISEHETRIINC O 5 DT, f O Fourier $EF—HUIGRL T, AE £ 128 LV, BICEED 2 € R

WX LT,
f(x)—z—é cosx+cos3x+cos5x+
2w\ 12 32 52 '
xr=0ZRALT A
T
0—5—;S§
Wz )
T T 0w
U s
- 4 4 72 2
/\2%:7 i\\ = —Dx = — - — = .
(RIRIZTR B0, S 35% 5 g 6)
4 - . "
(2) ap=m, ap = g (n D3E %), a, =0 (n BIEOHEE), b, =0 (n € N) TH S DT,
Mﬁ+§%mﬁﬂwﬂ—ﬁ+ml+l+l+
2 — " ") 2 g2 14 34 B '

—J3

|

T T 3717 2
Pt [ 2a=ta]t] 22
71— g - m 3 1o
Parseval DARFERITRAL T

w2 (272 g2 w2 72 d
Q%? = — _ = — — = —n
16 3 2 6

- - X 1 1 1

R (RBUBDD Q= 5;Q= 1% THEDPE. Qy=Q— Qp = %Q THBDT. Q= 1—?@; -
4 4

% : % - 79LO —50 Fourier FBEFNS S £ Q BREBDIEB x5 LEHEW, )

(2% Mathematica T Sum[1/n"4,{n,1,Infinity,2}] 55 &, 71/96 LEZX T N3, )
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BRZ 29. R® ONFEICE T 3% Schwarz DAER

N N N
Zanbn < Za% Zb% ((alv"'>aN)7(b17"'abN>GRN)
n=1 n=1 n=1

ZRERWHZ S,
|Znl, |yn| & 2D Schwarz DAFRD ayp, by, & AHRTIEITL-T

N N N N
D lzaynl = Y lwal lyal < 4| D leal®y| D lynl”.
n=1 n=1 n=1 n=1

OBLEDHDIFL AR LN RKENDT

szn \lzyn <\lzwn JZ% :

n=1

ZoHAE M B L,
N

n=1
)

Z AU Z [@nyn| DEARIDIEBHEID LICERE VS 2L BRL TV, WA Y |zya| EICRT

n=1 n=1
Bo THbDBE Y wpy, BHMNHET 2, LA >T > woy, EINHRL,
n=1 n=1

00
§ TnYn
n=1

00 00 0o
< fragnl <M= (|3 2l | S a2
n=1 n=1 n=1

(R&HK) Z |2n]? < 00 TH 2 &5 REERI 0 = {antneny DR 2 LET, a,be P tT 2L X

n=1

a,b) == ZG"E
n=1
W&ED (a,b) eCDERTEZILRZOMEDLSTD B, 212D (a,b) ZWNEE L THNEZMICK S,

FRE 30. BRBINREOEEHMESNTEFK LM ERBHITOWT, C LofppZElz ks Z i3y
B LicT B, BAY M 0:={0,0,0,--- ).

{xpn} € 2, X e C THIR. Da,} € P IBEZ D5

&+ y[? < (|2 + [y)* = |2[* + 2lzly| + [y]* < 2 (|~”40\2 + ||yH2> CHERT B L. {zn}, {yn} € 2 THIUI

00 [eS) 00
Z | + yn| < 2 (Z 2|2+ Z \an2> < 00
n=1 n=1 n=1

W 2T {zn)} + {yn} € 2
2/ 9] < |2*+|y> THBH S, {zn}, {yn} € 2 THIUE D 2T BWINHFT 2D T, ({20} en {Un bnen)

n=1
PERTE S,
DlbEdrs, 23 BECHhoR, ERE-8E. () PERTE S,
() BHBEO N E =T 2 L OfERE L & 5.,

{mN} {:Iin} anxn = Z |.CCn| > 0.
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EJ
{zn} {zn}) =0 < (YneN) |z,)?=0 < (WneN) z,=0 < {z,}=0.

MRIEHE (Man} +1dynt, {2n}) = A{znt, {zn}) + 1 {yn}, {2n}), RFE {yn}, {20}) = {zn}, {yn}) BE
PICHEP D HND (HEB),
BLEED 213 C LOMMZRETHS, n

fR% 31.

(1) (77 72 OPRV, ) —AMAXME [—7, 7] IZHIRT 2 2. z=0,+r THEHE, (-, )\ {0} TH
MTH 5, JE2r OB TH 2025, nr (n € Z) THEH T, z € R\ {nr | n € Z} TITHEHTD
%o WZIZAEREI n (n € Z).

©2) x=2kn (k€Z) DL E, gz +0)=g(0+0)=1,g(z—0)=g(0—0)= 1. 2= (2k— )7 (k€ Z) ®
EE g(r+0)=g(-74+0)=-1,g(x—0)=g(r —0) = 1.

(3) g WA 2. X7HNC CL /TH 2D T, g D Fourier HENIFZATICRL, Fl JI_)H(}Ogn(x) [

, g9(z) (z 2% g D)
lim g,(z) = g(z+0)+ g(x —0) (z 7 g DS
5 )

(2) &Y 2D g DTNHEHFDE Z, g(z+0)+g(z—0)=£1+Fl=0=g(z) THZ26, EFED z R
WXL T
lim g,(z) = g(x).

(EE®D z T T}L)nologn(x) =g(z) £22DE. BN g(z) =0 (z=0,47) LERLPHT, bbbl

Z3F 2RI HED RNTNE (58, E5%oTH g 3 PEBRDT), 25 LTEBIHE &%
WETRD S THRD g ICEFLL RoT&FBRWR, 2B 5VWOHHL2H D A, Fourier

&ﬁ@ﬁuﬁ JCEEZDT, 2=0,47n TOEZEIERLTHEMLARVWILICHEE, )n

fRE 32. f XA 2r TH 205 f(n) = f(—7) THD I LITHERT 5,

/_ f'(z) cos(0x) /_ f(z %f( )]iw:%(f(ﬂ)—f(—ﬂ))zo-

neNFBL&E, GOHETICE-T

/ f'(x) cosnz do = ([ cosnz]” /f nsinn:v)dx)

( ) sin n dx) = n/ f(x)sinnx dx = nb,,
™ —T

a\wﬁ\w
m~

= 71T/—: f'(z)sinnz do = % <[f(x) sin nx]™ /_7r f(z)(ncos n:v)dx)

T 1
=— (O — f(z) cosnz dm) =—n— f(ac) cosnx dxr = —nay,.

™ ™ J)_—

#3 Fourier fREUCOWVWTIX, (HEfiH) m
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% 33.

(1) REE D My = |an| + |ba] EBL L) M, FIERL, EED n e NIZHLT

n=1

|ay, cosnz + b, sinnx| < |ay||cosnx| + |by|[sinnz| < |ay| 1+ |by| -1 = M,.

Weierstrass @ M-test {2 & D Z (an, cosnx + by, sin nx) IX—FRICKHEICRS %, KIH a,, cos nz+b, sinnx

n=1

FER AT D B0 5. BT Z (ag cos kx + b sinkz) \ZEFETH D, ZO—HRINKDOMIRTDH %

k=1

Z (an cosnz + b, sinnz) 1XEHTD 5,
n=1

(2) HHEBIEL || 1& [—7, 7] THRAME M ZH2 225,

f(x)p(z) = % o(z) + Z (an, cos nx + by, sinnz) o(x)

n=1
H—FRINKT 5, ZDZ L& (1) L[FBRIC Weierstrass D M-test Z L THRWL (M, := M (|an| + ||bnl])
3 3).

sup
z€|—7,7]

N
f(x)e(x) — (C;O + Z (an, cosnz + by, sin na:)) o(z)
n=1
<M sup

N
ao .
z)— | =—+ E an cos nx + b, sin nx
! (2 n:l( )>|

L@T%wa’o bIDB (N =00 D E, AN 0 IZPKRT 20T, b 0 1ZPHKT ), iEoT
THRIFE ) D3] RE

™

(f,0)= [ [fl@)p(x)dz

—T

= / d:L' + Z <an/ cos nxp(x)dz + by,

ap > .
=5 (1,0) + Z (an (cosnz, @) + by, (sinnz,¢)) M

n=1

™

&nnm¢()dz>

—T

RE 34. (ZHUIEFIIRC oD TERT 2, ARMEDORZFRVT g(x) =signaz TH205H, Fik f &
g D Fourier HEX. FEERIIZ (No. 1 D) ] 6 TRDTH %, Fourier B DFERIZ

™ *ZCOSWC_I _E_é cosx+cos3x+cos5x+
2k—1 2 7 12 32 52 ’

4§: n(2k — 1)z 4 sinx+sin3x+sin5x+
71']67 2k—1) 7\ 1 3 5 ’

o0
Zcos (2k — 1)z = — (cosx + cos 3z + cosbx + -+ ).

W

a

aAVPa—X—FHOTEHPMERHL TR MEE1 077 7f#E 18 2R X, f1E (2k— D)7 (k€ Z) DAt
TIXM7TAIRET. WMo AlRER & 2 AT

['@)=g(@) (e R\{@k-r|kez}).

Shttp://nalab.mind.meiji.ac.jp/ mk/lecture/fourier-2014/toil-drawing.pdf
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RITEBEBOEKRT =g, ¢ = h DD ILD, f D Fourier #EVER 2 HANIH T L72d DA g D Fourier
WEUEBINCE L <. g @ Fourier BRI ZIHANZH T L7zd DA h @ Fourier FEERICEL L KoTW
%O .

R 35. (1) f @ Fourier Z#2 7 f 3IXKXTEZRS N5,
FI(E r/ f@e = dn (€ € R).
g DA Fourier 2 F*g IZRXATER SN S,

* - = iz
Frgle) = o= [ g s @em),
(2) WYREMED T T, FHFSf] = f, F[Fostg] = g DD ILD, TN 5% Fourier D KRN & FES,

Fourier ##D5E 11X,
fa)= Y e, ey [ flaje e da
W A KEEARICHYE T2, =
fRE 36. i#EFE/ — b D 2.3 TFourier ZHOFHEAME) EVTHS, »
fRE 37.
(1) A VBr = y L EBERLT, /_OO — \}gdy _ \/z
BPIX. FTITEEIDS

F [6_3””2} €] = \/127 /_: e 3 el gy
FITFER LT o e
ﬁﬁ—m&>3@+6>—m
TH2HNP6,
F [6—3902} €] = 6_52/12\/ﬂ/ —3(@+i€/6)? g, — —52/12\; > 0372 g

:\/F' €212 _ —62/12'
V2r V6

(2 0DDHEEI, HAEBBGROEITMOLETE 2 V5, FlldENE, i, REETIIBOEN L, #
£/ —PD14S5 ITHETH 5, )
(2) (i) MO XEZE. AOHIF L EOHEHFETHI T, BOHEED I y=—2 L ZHEHT 27
1

slel] () = L [ gl gint
F [e ] &) o 7006 e "Sdx

00 0
= — </ e 3T Iy +/ e3me_mgdx>
2 0 —00
(/OO e 3T g 4 /oo e_3wei$5d:v>
0 0

o—(3+if)z oe—(3=i8)z 1%
— + -
“BriE)  —B-@)|

1 1
(3+¢§*’ i£>

6 3v2 1
T Vo 249 ety

O Z DOINIAF A DRIET, AL 2 THRHETE S,

b

-5l 8- 35
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(i) KEERNHXE WS &, (i) OFERD» S

R FF() = F () BT

(iii) THhdHERRERET

1 [ . 131 1 [emin]™
F = x)e e dy = / —e "y = []
f(8) v@ﬂx/?mf() Vor )56 6v2m | —i€ [,
1 e—i3€ _ i3 1 1 38 _ o138 1 sin3¢

T 6var —i€  vo2m 3¢ 2 am 3¢
(iv) X T hE RIEx 8T

(&l < 3)
(€l > 3).

S o+

]:{ﬂgjm](g)vﬁwf(f)viﬂ><{

WP LRSS L, (REFATE. IR EHMCIET 5 0T) ¢ = £3 T Vor x 1i2 T
SMEZHS GABRTIZZ ZXTEPRLTHRVWILILT ), =

HTEDRERIZ
1 /m, . .
1/ G (3 -0) + s 3+ 9)
ALY AN
:m'}_sign(3—y)+sign(y+3)
6 2
TH5»56, OK.

fRE 38. (WERDA) F2f(x) = F(Ff)(x) = F(Ff)(—2) = f(z) (x €R). ®ZIT Fif=Ff =
RE 39. (HEfE)
RZ 40.

(1) —f&IZ (e*)" = e THZDT,

AN .
N = (EQWZ/N) —e2mi 1.

2
2) meN,1<m<N-123352& 0<m/N<NTHIZ»PbL, 0<27rm/N<27r,cos7TTm7é1. w

ZAT
2mm

m
1.
N 7

+ 7sin

) m )
WM = (627rz/N> _ 627rzm/N — cos

N-1
(3) > W™ A W™ OFHEIITH B, (1), (2) 25, m=0 (mod N) D& & w™ =1, Z5THW
j=0
LEWTLLTHS,
V-1 1-1

| ] —wmil—O (m#0 (mod N))
mj _ N

N-1
w
j=0 1=N (m=0 (mod N)).m
j=0

[y
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1

ﬁ§4L%%/—F®32®m%33m4ﬂm\W:<N

EVWOSHNETH S, ZOREHZELTIUIRW,

A 33 R o THWEBIE. T = w ! THEDT. U = VNW = <¢1ﬁw<nl>ul>> rILYE,

—= 1 . 1 . 1 1
U*=yT —(]—1)(n—1)> < (j—l)(n—l)) WLl Wz UU* /INW w1
<\/>le \/TVW \/TV \/TV

fRE 42. F#FE/ — b D 1.1 TR Fourier (Rl — B ZD XD ICERT 20 KEWTHS, m

(=1 ) LFBYE, WOl = (WU-D0-D)

BRE 43. 5FEMEIZ. M 324 2 L7z N>2m 2725 X912 N ZEAUIRE WV, i 3.1.2 M7 —V =
(RIOME L RIS Cp= ) e EWOIREHBE X, Y WSMETHE, FLVILEEKT 2, m

m=n

RE 44. BEERERT Fourier ZHUZOWTIX, #HE/ — PO 5 HIZEWTH 2 DI EH, INHIZOWTIX

o0

DI < oo DBERES ERLTWBRT L oF (HER: BDELICRZITNY, ZO#ZTE,

B OISR O EHIK S 2 L ZEDR LAV, ) REARIZOWT S, Fourier HO#H ¥ [ L7 k.
THEEFETHo7, UTIFHEBRNEDOMMEL LT,

f)e™ ™| = f(n)] = My, > My= Y |f(n)] <o TH3

n=—oo n=——oo

6. Weierstrass @D M-test 12K D Z F(n)e™ ™ 1Z—HRICHEIR 3 2 DT, FHCICRT 3,

n=—oo

IERICDWT M, = |f(n)] 8L L.

BEEICDOVWT  (ZARHES — MCBEVTH S IRY, DVTEDS) ne Z ITHLT, e 27 = 1 T3
06

w—|—27r Z f(n e in(w+2m) Z fln e~ inw g—i2nm _ Z f(n 7mW_ ( ).

n=—oo n=—oo n=—oo

WZIC f AR 2n TH B,

REEAICDOWVWT 41U Fourier (D Fourier (2B 57250, LWIHEETH 5, {e‘mz} FERRT

s s
(eilm,e*m‘r) :/ e "MTe—inTdy :/ dor =27

—Tr —Tr

THE050, ™ ORI f(n) &

—inx ﬂ—f(l‘)mdl‘ ™
iy = ) S 1

(6 znac’€ zn:v) 21 ﬂ

f(x)emx dx.m

FRZE 45. (4) DUONIFEFE ) — + 7.4 TEHASOEFRNLGHEE DAL (pp. 60-60) IZEHENTH 5, (4) &
7.3.2 TBHEBHISOFL THFEVTHS, n

48



fRE 46.

(1) h:=fxg Bk

u=x—y £BLY., de=du, x =u+y, e = e WtV = o~ WE T B )5,

Flreal© == [ ([ swe i) gy

= \/12? / . flu)e ™ du / N g(y)e ¥dy

= V2T [(§)Fg(6)m
(2) h:=fxg &BLL
1 —an
Ff xgl(n =5 dz

1/ (27r/_7rf r—y > e~y
ﬂ(/_wfx— mwdw)dy
2 ] (/_ﬂf T -y e“””d:c> 9(y)dy.

u=zs—y Bl dr=duyr = -7TDEXFu=-—-T7—Yyr=mDEZFu=r—y,x=u+ty,
e—inm:e—z’n(u—l—y)n:e—inue—iny THENE,

I roln) = /(/f e ) o)y
2i / e Mdu /_ zg(y)e_”‘ydy

=Zf(n)Fg(n)m

l\D

(3) h:=fxg &BLL
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l=j—k¥eBLE, j=0D&E (= -k j=N-1D&(=N—-1—-k j=0+Fk w™ =
wnltk) — b,k TH B9,

1 N—-1 /N—-1-k 1 N—-1 /N—-1-k
Flfxglln) =+ ( Y O ”k> 9(k) = ( > f(f)w"5> g(k)o
k=0 l=—k k=0 l=—k
1 N-1 1 N-1 N-1
N (Z f —né) Wk — ~ Z f(g)w—né g(k)w—nk
k=0 \/¢=0 =0 k=0
=NFZf(n)7g(n)m

4) hi=fxg LBLL

FU=el©)= 2 hme™ = (Z f(n—k)g(k)> e

n=—oo n=—oo \k=—o0

-y (Z f(n—k)e—”f) gky="Y ( 3 f<m>e—imfe—ik5) g(k)
k=—o00 \n=—o0 k=—0c0 \m=—o0

:( > f(m)e‘im5> ( > g(k)e—“fﬁ>
m=—00 k=—00

= Z[(§)Fg(&)m

FRE 47, (B, 2016 FFEO L R— FRE 2 0—F DT, HETIEFHHLTH 3, )
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