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COXETIZ,  ZEBHMNERT ET S,

Fourier f{#X

INFEFTHED Fourier BB DFHEZ L2 v AiE, FHICHA, 5, 6 2R THB I L, &I
WWW IZEWTH S PDF IZIFFHETH S,

Bl 1. aeR\ {0} £T5%&LE, B cosaz, sinax, e DFIHZRD X,

B2 ffRoCOHEMT OMEEREKETZEEZ (T>0LEF2), Vae RICHLTRADKY VO %

Do X,
T a+T
/ f(x) dx = / f(x) dx.
0 e
(HEL < Zwvine| GRS E, FEZHA> TR 22T THord Litky, )
f 3. =M omEE 2z M e LT, U ToEX2 R,
cosacosbh = % (cos(a+b) + cos(a — b)),
sinasinb = —% (cos(a +b) — cos(a — b)),

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

2
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

B 4. ROEFSOMAERD L (G HANTSBETH2),

/coskxd:z: (k=0,1,...), sinkrdr (k=1,2,...), /eimdx (n € 7).

—T —T —T

(b2 AHETIUZ DB TR L, lﬁmc%ﬂ%bfﬁtmo%%%ﬁifbiﬁ&?o)

B 5. FM 2n OWERIEIEL £, g 1SH L. WEE (F.9) % (f,g) = f( V9(@) de TEDD L E (172

9@ 18 g(z) DIEBFERE £T). DT ORMRIELRTHS & 2TE,

(1) {em™} ., (2) {coska}yso U {sinka}, o
((2) 1Z coskx & sinjz, coskx & cosjz (j # k), sinkz & sinjo (j #k) £\ 3 DONEZEIHET 5, )


http://nalab.mind.meiji.ac.jp/~mk/fourier/fourier2018-ex.pdf

Bl 6. GEHFICEY) LT OR% f ZIX[H [—m, 7] T Fourier #EURHE X (%7 51 [—7, 7] DIFTIHEYSIC
IR U<, MM 2r DBI% & % 2 T Fourier #BURRHE X).
1) fx)=2z (—r<z<7). 2) flx)=22(—r<z<n7

1
(8) f@) = o] (~r <@ < 7). (4) f2) =signz =4 0

(5) f(z) =cos’z. (6) f(z) = sin’z.
(b EBE L7200, WIAGURORM 113 KIRC OFBOREL DT, ZHUTF v LYY T5 LR, )

M 7. f: R— C 23 27 OFRGIBH TS 2L T 5,
(1) f PMEBI%: 5 1ZRADR D 2D 2 & 2R,

_w ¥ 2
f(z) = 5 +;an COSNT, Gp = 77/0 f(z)cosnz dz.
(2) f 3AEBIER S IERADIR Y 32D & 2R,
S 2 [T
f(z) = an sinnx, by = / f(z)sinnz dx.
n=1 TJo

[ 8. Al T OBI%D Fourier BB DAZ KD X,
9. BABOMBIEILE., GRBdREZE2 52 k), UToMIZEZ X, 72720 L ZIE0HE T 5,

ﬂ%ﬁ@i}ﬁ@ﬁ@%#&%ﬁk?%k%\ﬂ@%c&i?%n:QLnj%mwfﬁﬁo

@y%m&yﬁcﬁﬁéﬁtﬁﬁk?%&?\ﬂm%sm??(n:Lzm)%mwT%ﬁo%@ﬁﬁﬁ%
Dz 0, L] IKOWBTRY oD, fICEMOEERBEIC RS, ZhEeRkD kX,

M 10. f: R — C %= A 2r ouifERIse L <.

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

Cn = % /_7; f(x)e ™ dx  (n € Z)

EBCEE, ¢p =14 ap/2 (n=0) PIRHILDOI EZ2MEID K,

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

M1l R C2HEM T (T >0) DMK E T2 L E, ay, b, ZEDXIITED S &

[ee]
a 2nmx . 2nmx
f(z) = 50 + E (an co8 — + by, sin T >

n=1

DFRFTE 200 ?

(tyb:f%ﬁﬁ%{%}ffZEJM%5§%T%kg‘%:éfiﬂ)



NBROER

NEIZ DWW THEN S 7-®, HERZRO DU ToMEEZECTA S Z L, BN WY 4 T7OREZ T L,
PoTHD LR, LERUONELR), TATATRAGHROERTI RV, LI FZ A TOREDH 5D
T, BIoEFEZ TR ITNUR, BELZTHATEDLLEL (ZNTTIA T4 T72HA5, LWw)I)EZ %L
£9), BEAEDRDEFHEIC X bﬁww“%laﬁ DT, KEI 22T USRIz LT e/,

BHREUOWTO 1THE: 2 =0 +iy (v,y eR) I LT, z=a—1iy, 2| =Vzz = /22 + 92

K=R ZEK=C 9%, X MK EOXRZ bLERTH), X ODEED 2 9 x, y 1L T,
(r,y) e K WEF > TwTL LUTD (i), (i), (iil) 2T EE, (v,y9) & 2 & y ORBEETN, 5 ()
NDZLH X LORTELE VI, £/, X ENKE () O (X, () ZRBEZER & V9,

() ZHLZLZY RS- T, Uz X AGZNBEZEME VI ZEbE 0,

(i) (Ve € X) (z,2) > 0. EBVEITE2DIE =00, E, ZDLEICRS2,

(H) (V.T,y € X) (y,:c) = (l’,y)
(iii) (Va1,z2,y € X) (Ver,c2 € K) (c121 + caza,y) = c1(z1,y) + ca(z2,y).

(i), (i), (i) ZABEODE TR, FIFZLHICLTHL L,
B 12. XD (1), (2) 2HEL»D L (NEORMZN T L 2HE»rD %),

(1) z=(2;),y=(y;) €ER" IKHL T, (z,y) 2:%%&k<k () & R" LOWRETH 2,

j=1

(2) @ = (2j),y = (y;) € CTITHLT, (2,) }:%%&k<k () & C" EONRTH 5.

7j=1

B 13. R THifi T, M 2r o, @ELMEO MBI OEAZ X ¥ 5, BEBONPEIELL 2 BA
WERLT, X 1 C LoRY FVEMICAERS (ZHFFEHL RS TRV, 61T f,ge X ITRLT

(5.9):= [ 7o) ds

LEDDE, () 1E X FOWETH D I L ERE,

KD 2 E C LONBEICENTHS5I9DbDTHS (£H 6 DN (i), (iii) Z)).
Bl 14. C EOWREZEMN X TlX, fTED f,91,92 € X, M, Ao € CIZR LT, KD D LD & ZRH,

(f, Ag1 4 A2g2) = A1 (f,91) + X2 (f,92) -

B 15. C EoNEZER X T3, B350 f.ge X KL T

(f+9,f+3g)=(ff)+2Re(f,9) +(g,9)

B LD ERFE, (Re(f,g) & BHEH (f,g) DHEBE VI EKTH S, )
(H: R EOWRZEEOBEE. (f+a.f+9) =) +2(f.9)+ (g,9) L) REhEADEEND, )

BI16127 4 54 7—FTHEL < e\ (M CBLomaL Th, &2 ERIEEZ 6h 372 9),

Ya,y) EVIHELFIE, z &y ODIEFENZ2RTEAEDRS CH, I TRABEZRTZOIHCTW S, WEOMGE L 26> Th,
WEZETOIZ (z,y) LVIRTZEl>TVR2ALS L,
22N () =00 x=0 L) T LEEKT S,



M 16. fEEOWNREZER X 12O T,
() VfgeX) 1L 9PF < ()99 (FF e f g s 1RERE)
BIRD 0 (2 OFEERE Schwars DARER LIER), = CREMOZD, R FONRERRE %2 C ¢
29 %, FERDOEL ¢ 1T T, NEDOAH (i) £
(tf+g.tf+g)>0.

Flz t IZOWTD2RAEAT, (1) 28T, (FE: 2 XROBEDI0 0D LNL VWO THEIS, )
B 17. C LoWEREROEAEIC Schwarz OAEFERZAHE L, (LRBBET, DLEL WV, )
RS 18. WREZRIDS&IE (1) Db D i

(i) fEED fe X IZRLT (f,f) >0.

DD SEOD, (f,f)=0ThHoTd f=0 LIFRSBVLEANLEELETNS, 2D L E Schwarz DA
AT D DD,

M 19. X 2’ C LoWEZEMTH 3 & =,

I == (. ) (f €X)

LBCE BT (a), (b), (c) BIRD IO Z LRI X,
(a) fEED fe X IRLT ||f] = 0. HBDIRILT 27011 =0 BB+ TH 2,
(b) fEED fe X, Axe CITHLTIAf| =M [Ifll. (c) FEED f,g€ X WHLT|f+gll <IIfII + gl

Eo(a), (), (c) ZMATEE ||| p2Etxk. X EOJIVLEWES, <7 PSR X 25, 2 VA || 2iZ
TWw3EE, X 2/ VALZER LS, [EEONEZEMIZ 2 VAZERICZ>TwE b TH 5,
Bl 20. X 2R E T2 EE, LED f,ge X IZL T

1+ gl + 17 = gl = 2 (11 + gl

DY LD T E e, (F: THHSRZFERMEZ D, KIPWICRT 2 LG4k T3y 7 20diR
R 1, B TR ORI T E LD, )

B EERFE
RPN ELT & HREDHERZ L TE L,
RATERINSD b, % Kronecker DFTILHY L5,

PR I (n=m®DEZF)
10 (n#EmDEE),

WIEZER] X D270 2, y DERIT D LIE, (z,y) =0 DBRH IO EE2 VI,

COEETIE, WEEZEH X DI {p ey DERRTH % L1E, XD (i), (ii) 2IRD IO L EEET 5,
(i) (Vn,m eN)n#m = (pn,om) =0. (ii) (Vn € N) (¢n,on) # 0.

WEEZE[E X NOF {optneny DIERERRTH % L1d, ROBED IO L LERT 53,

(Vn7m € N) (90717 (Pm) = 5nm

3B AR, IEBIEARR L EOFER, RTOHIEL N T, HRES {1,2,- N} R Z B EDBAICLHCE, 290
IGEIEREZ E)BIET IRV ATL & 9,



Bl 21. X IZABEZERT, a1, a0, € X DDHWIZERT S & X,
lar + a2 + - + an|® = [lar]|* + ao|® + - + [lan|®
DR VD LRI (EYTZADEERD L),
M 22. XD Z & ZHERE
(1) IEBLE SR E;c%“@aé%o (2) ERRIZ 1 RMLTH D,

SHEHVZR WD, SIBRETEARTZL « 222y POBERILEII A —LTEL LR,
B 23. 774 >a3y boERME (Ficya Iy FOBERILEE BIER) Z2HHE X,

EGR %z “IERUEL TAURIERIESSRICR 2, TN2E»HTE I 9,
B 24. X 22 {pnlneny 2 X DERRET S L ZF,

1
o
lenl

TEDT {thn}pey 1 X DIERELRTH 2 L 2L D X,
KiF GEITE 2 TH, WEIR) FOBEL TR L o,

B 25. X 2L V ik X OO, fe X, heV £33, 2OEEXRD (i), (ii) IZFAMETH
5 LR,

(S

(i) (Vo e V) (f —h,v) =0.
(i) [If = hll = inf |1£ = gll.
(h% f DV ~OBEZHE LTS, )
8 26. (Bessel DAERDEEN) X 2 NS, {pn}), 2 X DIERIERRETE L E, EED fe X IT

XL TRADIR Y 32D 2 L 2,
N

S I < ISP

J=1

(225 {@ntnen VIEBELRTH 28412, Bessel DRERD " |(f,00)° < |IF]1* 23K 370, )

B 27. WEZRD Bessel DAERZ T, ROANEXZRE (7272 ap, b, 135 Fourier ffE L T 2%),

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

(v bk \/} Tcosm: \;smnx (n=1,2,---) DIERERLRTH S Z L 25, FIEIAEATHL,
HHADIR Y 32D (Parseval D),

TBFE AT 47 TR L) BRJEPB A7 0D T, =2 5\,
Bl 28. BIEL f(2) = |z| (|z| < 7) D Fourier #&&iZ

T 4<COS:)3 cos 3x cos5:c+ >

5 a\ 12 T T

THH7-,
1 1 1 2

(1) x =0 TOEZHLZL T, S§:ﬁ+?+—+--- DizRkDd L,  (FEF: S%?:g

52 )



(2) Parseval D%

I 2 _|CL0|2 > 2 2
2 V@ =4 S (o + )
1 1 1 . . 4
%EFHL!’C\ QFI:F‘F??‘F?-F“' O)’fﬁ%&*&)io (ﬁ%: Qﬁz%)
- | — 1 . S ) 3
Rk Szzﬁ, S{%:ZW LBCE, Sy=7,8="S54+5 THI5. 4 =85.
n=1 n=1

Fourier fREDYR, M5 & DREEFR

B 29. H5U {20 bner, {Untnen LT D aal®, Y lyal? 2T 27 518, KADIRY 32D 2 & 2R,

n=1 n=1
[e'S)
anyn < szn \lzyn
n=1 n=1

(NHETONNI DWW TR E T (FMIBRE?) TEH- 72137, BIIMRZIN2Em2z EbA LT 50T, )
B 30. HEEI {zn}neny DI B HIMED “FHDUEL S 2 b O2MEZ 2 LEL:

xn € C (n €N), Z|xn\2<oo}.

n=1

= { {xn}neN

g, CNICHRIME AN T —A5EERL LRI VEROEI X7 PVERTH 2, 7, 2 OERFA L
DNEEZRXATED S L &, 213 C LoWNEERTH 2 (WEOREZIT) I L 2R,

({xn}neN ’ {yn neN Z xnyn

1 (ze€(0,m),
B 31. W 27 OB% g 2. g(x) =< 0 (z=0,%&7), TEDS,

-1 (z € (-m0))
(1) g DAMRER Z KD X, (2) g DA 2 IS LT g(z —0), g(z+0) ZKD X, 3) fEED x eR I
Xf LT, g @ Fourier f#Z, g(z) ICIRT 5 2 & 2RH,

Bl 32. f: R—C 25 C! ¥, A 2r OB & &,

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

[ p— Ly —
EBL L (BT BIT f D Fourier £RE)

1 1
Ay=0, a,=-—B,, b,=—-4, (meN)
n n

THdHIEzME, 7272 L ap, by 1T f D Fourier fRE & § 5%, #3 Fourier fREUC DWW TIZE ) &2 5D,



o0

fE 33. (Weierstrass @ M-test Z 1> T\>» 5 AIT) HELI {an}n>0, {bn}nen LT, Z (lan| + bn])
n=1
BINHRT 5 72 513,
f(z) = % + Z (an cosnx + by sinnz) (r € R)

n=1

EBLLE, UTDOZ LD DI L2,
(1) f I3EHEBTH 5,
(2) EEOEHBIE p 1ITXF L T,

(£,0) = 2(1,0) + 3" {anlcosna, ¢) + balsinnz, @)} (0D BFME).

n=1

@O0 () FoTHLEROWRTT, )

Bl 34. XD 3 DDOBAHD Fourier #kFiz KD, avEa—¥—2HTHIND 77 7 2T ((EHI 2 2>
. WO LT SHTTRDT), f, g, h DBERICOVTR IV Z LB IUSHIHE L, hIZDO0nT
lZ. Dirac DTNV ZE K A>T b N TIRER X,

[—7‘(’,71']), (f Li}ﬁ’ﬁﬂ 277)7

(g VX 27),

h(z)=2 Y (=1)"6(x —nw) (5 1& Dirac D715 BI%).

Fourier 2D EFR

TNz E, BAENZREED Fourier 22Kk K, L wIJEIZHE D HI v (HEk
W), ZRE DI, A LARZREEC THATEETES L) Ik > TE DR,
f 35. (1) Fourier 244, 4% Fourier 21D E &N 2 FH T,  (2) Fourier Z2#10 SRR & 137>, Fourier
DA AR AU Y § 2 Xz FH T,
B 36. #ia D RWIE (BB AlRErE, HTR 280 DURSC, #r LT OIRFE 3K, ST &)
ZEWVT, D MoWEZRYE,
(1) Zlh+ fol =F L + F fo, ZIN]= AT f.
(2) 718 =7"f(=8), 7 f(x) = F f(—x).

(3) a0 LTBLE F[flan)) () = 77 (2).

-~ al

(4) a€R ET2LE F[f(x—a)] (&) = e CFf(E).



B 37. (1) / e 3 dy DAL, e3¢ Fourier % ko X,

o 1 |
2) Fourier 28z kv &, (i) e (ii) — - (iii) fz)=¢ 6 (2] < 3) (iv) S03T)
(2) Fourie (i) e <>a:2+9 ) f(z S, o

(M EiE, RN BRTEORARZRHETE A, 2z 2T, WIRBEBRTZ Y TIO THREL T,
FHI L 22w, HOTRZEIHTEZ XIS oTEL 2 E, (2) BIEICHE T2 L, ZHUTEHL  RWVLIFT,
Ff(&) = F f(=€) FfioTRW, )

RY 38. LIS f O Fourier £k Ff LRTEE, F2f = F|Ff], FAf = FIF|F[FS])] EEI
I BIE D, B RFHRICEZ K,

R 39. (BAEEAFAOUIIMEIIEE B, ) u: R x [0,00) 5 R ISHLT, 4 %

(e t) = \/12? /_: (@, e "dz ((€,1) € R x (0,00))
TIED S (z 122V TDH Fourier £z L7 b D),
(1) u BROMEMD IR 2R L &, o 2 T iRz ko X,
(@, 1) = upa(, ) ((2,8) € R x (0, 00)).
(2) u B u(z,0) = f(z) (x € R) 2T & 2. a(6,0) & f &HTHE,
(3) @ ZkD L (B uFicdes),
(4) u ZRD X (Fourier £, 4% Fourier 2% fioTH RV I LIZT 3),

B#E Fourier Zia
B 40. NeNIZHL T, w:=e?/N LB EE, DT (1), (2) DR D I & E2TY,

(1) meN,1<m<N-1%6Fwm#£1 £ WV =1

= mj ) N (m=0 (mod N))
@ JZ_%“’ _{0 (2 LIS

B 41. N e NIZxf LT,

w00 w01 o WO (N-1)
w10 w11 o W L(V=1)
wi= /N W —% w0 W WD e VW
w-(N=10  —(N-1)1 w—(N=1)-(N—1)

LB L, U BMBALZ S VAICH S T LERE, £ Wl ORSERD X,
(TR, FIBREE 0 POMAD LT B L. W D (n,)) BE %w_"j <H3. )



M 42. f: R — C 3 2r OB TH S £ S N e NITHL T,
h = Z—F, w = el = 2™/ xj:=jh, f;j:=f(z;) (j€Z)

LB, neZ Izl T

1 2m »
Cn 1= 5 ; f(z)e dx
& F(r) o= 5 fla)e™™ 1T B AT
1 N—1
§F(:U0) + ]; F(xj)+ §F(xN) h
TERIT 5 &

1 N-1 A
N 2 fw
=0
LB LR,

RS 43. AW T ORI f 2V Fourier SCEBETE S, D% {e)_,, € C2H 23T

m

)= Tt (teR)

95, ZOEE, HB NeNWEEL, N K Fourier 24 {C, 1) 1%
Ch=c, (0<n<m), Cn_pn=cp, (1<n<m), Cp,=0 (m<n<N-—m)

Zii7e 2 L zmt, (DF D AR Fourier #BUCKT L TIE, & & DREEDERICHETE S, )

BEEEFM Fourier it

FEREM 27 DRI Ic R 2L &, KIBAKXS SRR ZTEBI I,
Bl 44. f:Z - CH»

[e.9]

S )] < o0

BT L X
fwy=Y fme ™ (weR)

n=—oo

DR L., w IZOWTHE 2r DR E 2 2 L 2R E, IHICXRADRD IO L ZRYE,

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



BHIAH

B 45. R NERINBEBDEHIAA fxg(z) = / flx —y)g(y) dy (x € R) IZDWT, WHRKEZ B
W (5B LIRS OIKOSI % LI E DB ATRIEL ). D FOARERE,

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

Bl 46. XDOBLAEI Ff xg] ZAlH LT, FfFg DEBMETH % L E2Rt,

(1) frR—=C,g:R—C T, HiAHA L, Fourier £#1%2 XX TED 255G
1 ee ,
— R), Ff(§)=— it R).
fro@=[ e @e®). F1O)=—2= [ j@e e (B
(2) f:R—=C, g: R— C 23 2r OWIEI%CT, BidA & Fourier Z£#1%2 XA TED 555
1 4 .
fxg(x / flx—1y) (x € R), ﬂf(n):%/ f(z)e™"*dx (n € Z).

(3) f:Z—C,g:Z— C2 N OJIESIT, Hil#H & Fourier 2412 XA TED 5 56

N—

[y

N—
fn=Rgk) (neD). Fim)= 5 3 S0 (neB). w= Y,

k=0 §=0

—_

(4) f:Z—C, g: Z— CHPEIIT, BirAH & Fourier £z XA TED 254

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

k=—o00 n=—00

B 47, HFRE v: R 5> R 352601k & &,

9%u 9%u

(1) Tty = T8t) (1) € R x (0,00))
2 u@0) =0, Da,0)= () (k)

2729w 2RO 7 (BB R OWIIERE).,

(1) uw @ z IZBI7 % Fourier Z£#4 a(¢, 1) (z,t)e” " dz DT T8y R O RIHERTRE %

&, 2Nz,

“ v

(2) 4@ 23 Fourier £#19 5 Z LIk > T, uw 2RO K, (ZOMEDHOLARNIZIFHATH Y (Gl — bk

x+1
Gl iIHVTEWVWR), ZUTK D L u(a,t) :% Y(y)dy %%, BEDTDICHWS LRV, )

x—1

10



BE
EEA IR — SO TH R INE, Y —ERRIITH 2RI T Z ISR

BE 1. 040 E92, (=00 ZREMMHADT, FPBKEEZ R VAHRRY, ) 2909 TR,
E@%¢®%%(%h%%$%%&@hﬁb?%)%%i%%@&@?\%jﬁﬁﬁﬁﬁéo

e
f(x) = cosax, sinaz, e DVWITNY f <x—|— 207:) = f(x) 277, %T DR EE>TH RV, il
2

M;%%zao-

RE 3. cos DIEERM

VA iE 2 B o 72

cos(a +b) = cosacosb —sinasinb

»5
cos(a —b) = cosacosb+ sinasinb.
nns
cos(a + b) + cos(a — b) = 2cosacosb,
cos(a —b) — cos(a+b) = —2sinasinb.
W 21

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

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

[FIERIZ sin DNk E R

sin(a + b) = sinacosb + cosasinb

5
sin(a — b) = sina cosb — cos asin b.
nns
sin(a + b) + sin(a — b) = 2sina cos b,
sin(a + b) — sin(a — b) = 2cosasinb.
W 212

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

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

EEDOFEE A, BBzt &,
at+b=A, a—b=B8B

\ » A+B . A-B .
BT 0, b RIICEEL T, a= 20D p— WA
A+B A-B

2 2
sin A 4 sin B = 2sin 5 cos

A+ B A—-B
sin A —sin B = 2 cos —g sin 5
A+ B A—B
cos A + cos B = 2cos ; cos

A+ B A—B
cos A — cos B = —2sin —12_ sin 5 a

11



BE 4. Ek=00DLE (cos0=1,sin0=0,e"=1TH2EH»5)

/cosk;xdx:/ cosOxdx:/ cosde:/ dzx

/sinkxda::/ sinOJ:dx:/ Sinde:/ 0dx
/ekxdacz/ eoxdx:/ €Odl‘:/ dr =

- ™

k#0 DL

/ coskx dx = [smkkx] =0.

(sinkm =0, sin(—kr) =0 THE056LE>THRW

L. sinkz ! (ﬁ;zj&ﬂﬁ;ﬁ T ohHzhn
W CTH 206 L EoTHRY

T ) A 20 D
o)

/ sinkz doe = — [coskkx] =0.

(coskm = (—=1)*, cos (—km) = (—1)7F = (
5705

—DkTﬁéﬁﬁﬁf§of§EVs\c%kxu(ﬁ$ﬂ$$—ff%
) A 27 OFIBIETH 206 EF->THRW

I
o)

T tkx ™
kx €
dxr = =0.
/f ’ [ k ]

(€™ = (=1)F, 7" = (—1)F THZ DB EZSoTHRWVL, 7 ik
MBI TH 206 E 5> THR W

(%ZIKHEE T " ChHrhs
o)

PL b, BHRELL CTHED D 72035, sin, cos (& 1 FAIADKENIZILERDEICZTHZDT, I T2E0I15D
X, YD EiTIEH S, =

5) R 2r @

B8 kA2BEBET2LE, sinkr =0, coskr = (—1)F, k™

= (—1)~.

BE 6. 'f:R— C 23 2r oL, Ko ot kchiud
1 1 (7 .
ap = — f(x)coskx dz, b= — f(z)sin kx dz
EBCLEE

. f DIEEOMER « T

(o)
= ;—F; (ay cos kxz + by sin kx)

DD LD, 1 &) BHBERTSH 5,

o 2(—1)k1 \
(1) ®E» %%ﬁ?%&ah_om_g—?——k&%®f\

o i 2(—1)k—1 sin kg — 2 sinz  sin2z sin3z  sindz
k=1 k

1 5 + CR +> (x € (—m,m)).

iR C %, (—mm) Tf &=L, f(r)=0, BIZFAW 27 THBEKET 3, f(n) Dfiz ED LD
ICEDTH, KOWIC C T, 1 (2m — D)7 (m € Z) TR, Z N bIAbo 5 ¢RI 74 5,

12



(2) CLOZ?, k_T,bk:O(kJEN) k&%a)‘(‘\\
o TP = 4(—1)F w2 cosx  cos2x  cos3x
x —3+; 12 coskx:§—4 ERE? + a2 (x € [-m,7]).

fiR—=C %, [-m,a] T f &=L, W 2r TH LML T2, fIFHEHETEIIC CL #ThH 50
6\ b’f:%k:%l&%j‘%o

2 (=14 (—1)F
(3) ap =7, ap = 24 ;; ") 0 ken) tazoT.
T 2(=1+(-1)%) 4 & cos(2k — )z
|x|—§+2 2, coskx———; ok —1)2
k=1 k=1
m 4 (cosx cos3x cosbr
a1zt e t) el

iR C %, [—ma] T f =30, Al 2r THEMMET 2, FIFHEE RO Ot #Th 2
5. W3 EIZANKT 3,

2(1+ (—1)*1)

4 = = —
(4) ax =0, by, -

L2 5DT,

22 (14 (—1)kt > 4
k=1

km
k=0
4 (sinx sin3x sinbzx
—< Tt 3 + 3 —|—> (x € (—m,m)).

Y
FiR-C %, (—m,7m) T f E—3L. f(r) =0, %AW 2r TH B ET 2, f(r) DIz ED LS I
EDHTH, KM O #T, f1E mr (m e Z) TR, 2o mcldlifiicz s, f(0+0) =1,

ﬂ&%»:—l?%%ﬁé\ﬂo+®;fm0):0:f@)f%%#%\0?%&%LT}@)K%LmO

(&am:L@:%J%:O@ENk#QLm:O%GN)T%%#%

1 1
cos’ x = 3 + 5003230 (x € [—m, 7).

1+ cos2x

ZHUIEADAR cos2r = 2cos?x — 1 D OEDPINS cos?x = "o bEsN5,

3 1
(6) ax =0, b1 =S, by = —7, b =0 (K EN, k £1,3) THBD5,
. 3 . 1.
sinz = —sinz — —sin3z  (z € (—m,m)).
4 4
UL 3 A DA sin3x = 3sinx — 4sin® x b)Bﬁﬁ‘ﬂ%sing’x:w75>%¥)f%"%ﬂ50 |
mE 7
1 (7 1 )
ap = — f(x)cosnx dx, b, =— f(z)sinnx dx
™
SR

a | :
f(z) = 5 T Z (an cosnx + by, sinnz) .

n=1

13



(1) f 2MEBIScHIUL, flz)cosnz IXMEBIS. f(z)sinnz 37BISCTH 30T,

1 s
b, = — f(z)sinnx dr =0 (neN),
m —T

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

(2) f 3@ THIUL, f(z)cosnz FHPIE. f(z)sinnz 3MERIETH 2 DT,

1 ™
ay, = — f@)cosnxdr =0 (n=0,1,2,---),
L —
1 [T ) 2 [T .
=27 [ f@sinnede=2 [ fa)sinneds (n=1,2,)m
™ Jo T Jo

BE 8. FTHREOAZEI I, cos, sin TEITHED

(3a) f(z) = ao + Z <an cos njzmc + by, sin nTmc> (x € R),

T/2 T/2
an / cos2nm:dm (n=0,1,---), bn:2/ f(:v)sin2mmdx (n=1,2,---).
T/2 T T

EERFUBIE ORI GAD

> gne T/2 P
(4) f(z) = Z et T (z €R), cn—/ f@)e™ 17 dx (neZ).

n=—oo

(6a), (6b) MFEAA f:R—-C P T ThH5 L &,
T
F(X) :_f<X) (X €R)
27
EBREF:R-CTHh, FITFRW 2r TH B, FEE,
F(X +2n)=f (;(wa)) =f <2T7TX+2T7T 27r) =f <21;X+T> = f (TX> = F(X).

ZAZ R 27 DBIEUIZ X % Fourier #E D EH D 5

1 [7 1 /7
Ap = — F(X)cosnX dX, B,=— F(X)sinnX dX
™ J_n T J—n
ERCLE
A o0
F(X)=22 Z (A, cosnX + BpsinnX).
W Z 12

14



RBUCOWTIE, BHLEH v = LX 10X >T, dX =Fde THE05

I 1 (™ (T 1 (T2 2 2
An:/ F(X)cosnXdX:/ f(X) cosnXdX:/ f(zx)cos <n7rzc>-7rdac
T ™ J_x 2 T —T/2 T T

/T/2 2n7mc
— ) cos dx.
T/2

B,, [Z2oW T [FERIC

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

~T/2
(7) DI LTS 5 (BHL £ 7).
. cos ZIT gin 20mE 2T Sz AR E LT, RRERTAEYCILLTES, -

BE 9. (1) %9 f:[-L,L]>C %

Fla) e { @) (zelo,L)

TED S &, JHUBEHED O XS S DB TH Y. F(L) = f(—L) ZWd (L bl f(L) 2% L
), R 2L ORI f: R - C & LCHRET 2 &L a0 KA S o R 2L o MBI &

20T cos L sin 2T sin@ % T Fourier fEUETE % (@7 T T = 2L

%, ®ZIT cos 5T 7 5T

D)o

. a = nrx . nuw

flx) = 5 + n§:1 (an cos - + by, sin T> (x € R),
2 [F .

an:2L/_Lf( cos—mm dr = — / flz cos dm

L A
bn:;L/_Lf(:U)sinL dm:L/_Lf(x)sinL dz.

ZIT[-LLTf=fTHoIrMwE, fREEKTHY, [0,L] T fIXELVDOT

2 L nwx 2 L nwx
an =7 ; (x) cos N dx = I/, (z) cos 7 dz, bn=0.
D6
_ a0 - 2 [* n
f(z) = 5 +nzz:1an cos (x €[0,L]), an= T J; f(z) cos dx

(2) ¥ f: [-L, L] > C %

5oy ) f@) (z €[0,L])

fo): {—f(—a:) (v € [-L,0))
TEDZ, HHTHEDITE, f(0)=0TH2IEBBRELFTHS, BT f(0)=0 &RET 2, T2
EofERSHNCH S S RFBISTH Y. f(L) = —f(—L) 27T (EbI2 f(L) IKE L), f(L) = f(-L)
DD LD DITIE, f(L) =0 THE I EBBRETITHL, UT f(L) =0 &ET 5, f 2N 2L
DRI f: R —» C & LTIET 2 &, it XMW & » Al 2L oMK cH 2, ©AIC

2nmx nrxr . 2nmwx nmwx

5 = COs T sin sin— % > T Fourier R TE 2 (7 T T = 2L DEH),
- LN .
f(z) = 5 —i—nz:l(ancos T + by, sin 7 > (x € R),
2 (F . nmwT
an—2L/_Lf( cos—d:p— / f cos—dav

L N ~
bn:22L/Lf($)sinL d:E:L/Lf(Q:)SinL dz.

15
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ZIZT[-LLTf=fThsrItrMwvi, fEABEKTHY, [0,L] T fIKELVOT

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

f(x)Zansin$ (z €0, L)), /f sm—d
n=1

f0)=f(L)=0 ZREL 7 (ZOBEMIE, 2 =0,L TERAIED IO EL6H505), »

PlEDS

BBZ 10. n>0DEE, neN, e ™ = cos(—nx) + isin(—nz) = cosnx —isinnz THEH 5,

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

n=0NDLE, e =¢0=1=cosnz THHNPH,

1 11 1
f( e M dy = - = f(w)cosOxdxziao.

cn% 2 7

n<0DELE, —neN, e ™= cos(—nw) +isin(—nz) THH0 56

:< ﬂ)ma7mMM+zl/ﬁﬂ@WWm@¢O

s T )
1

= 5 (Cl_n + ’I/b_n) i |

(¢n, on)

B 11 (B 1) AR {p0) T F = cupn EEMTEE ¢, = L) v s grma oo

ERAE

on(x )—COSQ":}”C (n=0,1,---), ¥p(z )—smznT” (n=0,1,---) (neN) EBEZ {vn},50 U {¥n}nen

BELFRCTHZ, n£0 DEH

T/2 T/2
_ / cos? 2nmx d — / 1+ Cos(;lmrw/T) g
—T/2

T/2 T/2 1 _
(s o) = / sin? 2172 gy / L coslinme/ 1), T

~T/2 —T/2 2
THH0H )
~ (fen) _2/” 2nmx
= (‘Pm%pn) B T -T/2 f(x) o T dm?
C (fe) 2 /”2 . 2nmx
by = Wntn) ~ T s f(x)sin T dx.
—J7
T/2
(¢0, o) / ldx =T
—T/2
THHHNH

aop (f7900) _ 1 /2
2 (o, 0) T/ fle) de.



ER 3 2R

FEDB L

T/2
/ COS L da (n=0,1,2,--),
T/2

T/2
/ sm2mmd:z (n=1,2,3,---).
T/2

(BE2) f AW T ThHr2 ds,

EBLE, FIFAM 2r TH B, ®AIC
:i/ﬂ F(&) cosné d¢, ()n:71r/7r F(&)sinng dé

LBt
F¢) = % + Z (an cosn& + by, sinnf) .

w21

27 . 2nmzx
f(x)zF( ) +Z<ancos +b sin — )
E=Z2 THEDO, {=—manDEE 2=-T/2,T/2 THED5
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 _ 2nma
bn = ; /_T/QF (T.T) sin < ? ) ? de = — /T/2 )Sln T dr.m
BE 12. (M)
BRE 13. (i), (iil) FPIUEHER21ET, (1) 2EBALPL2DRELVOT, FTEL,

(i) DFFB feX L92LE, FED 2 ITNLT|f(@)* >0 Thoh5,

0= t@f@dr= [ 1f@)? de> 0.
F=02%h (V2 eR) DLE f(z) =0 THIUL, (f,f) =0 ThH5, Wz (f,f)=0 L5 L.
@) de=o.

(@) EFEEETH 206, (Vo e [—ma)) |f@)f? =0 (bLZIThVETSE, Quy € [-m, 7))
| f (o 2' £0. |f(zo)]> >0 TH B, |f|* DHHGED S, 20 DHDULL TR |f(2))* > |f(x0)]* /2> 0. T5

a/ f@)2de>0 LRV FETS), WA f(z) =0 (x € [=m, 7). f R 27 OBIEE DS f(a) =
(@ €R). ThHL f—0. m

17



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

BE 15. TEOHEEE 2 ITNL T, 242=2Rez BN IO LITHET S &,

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

BBE 16. (tf +g,tf +9) ZNBOLNH (i), (i) 2o TEWKT 2 &
2(f.f) +2t(f.9) +(9.9) 20 (tE€R).
R (F, ) =0 THBD, (f,f) >0 (f, f) =0 »THAFTT 3,

() (f,f) > 0 OHtr. 2XBOFFEAOLLEE WS 2 Ehb, HRIR < 0. W21 (2(f,9)2—4(f, )9, 9) <
0. BT 2L (£,9)2 < (f,f)g,9). @ZIZ () DAFERXDHLD 2D,

(b) (f,f) =0 D&, (Vt€R) 2t(f,9) +(9,9) 20 XD (f,9) =0 THRTNEZ L ((f,9) #0 %6
FEPEINDL), 2T (f) OANFLOMA L D 0 T, AERIELT 5,

HEF5 DG EZ D,

fegD1IXWED L E, FHMRY DI LIFEHICTD) S DTHIET 5,

FEgMITMYDOL X, FOBERETORVIZEED L, (£,9)2 < (f,f)(g,g) PEND, (FHE, T
BOLERIHLTtf+g£0THEDT, (Lf +g,tf+9) >0 THY. 2KMHDHFENIETH 205,
HHIREETH S, ) WAL (f) TEEDRDLOASIE, f & g i 1RETEAY, o

(BDLHEESHZEZQ) f L gDPIREBDOLEEZ, (FteR) f=tg £71F (s €R) g = sf. HIFEDEH.
(t) DAZEROWHAIL & HIT 12 (g,9)°. BEHEOEHE. (1) DAFEROMIIZ E 1T 2 (f, )2 WA (1) DA
FXTHESVLT 5,

FLEGWITHNIDEE (ZDEE fFA0THD I EITER). (Vi€ C)tf+g#0. KT, (f,9) = |(f,9)|
L2 0eRZMST, t=se (seR) B &L t(f,9) =5|(f,9)] THEHS,

(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).

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

HHRFE TR TIUE RS RVDT, |(f9))P < (f,f)(g,9). m
BE17. fgeX LT, LEOEFEE N ITHL T,
(5) 0< A+ +9) =\ (f.f)+2Re(f,9) + (9,9)

VIR 3L, BEEE (f,g) DIREIEAZ (f,9) =pe® (p>0,0€R) LT 5, p=|(f,9)| TH2, (LHDHE
Bt LT, Ai=te @ EBWT, 8) IKRATBE. Af,9) =te - |(f,9)| e =t|(f,g9) THDDHE

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

CIoKiE, 17 EFEETH S, =

18



BBE 18. (HEfiith) AEXBEMHIZRD 2D, =

BBE 19. LD fe X IHLT. (f,)>0Tho26. /(f,f) FEKEZRL, ||f| PEETE 2,

(a) LD fe X LHMLT, (f,f)>0TH206. |fll= /L) >0 £ |fl=0s (f,f) =0
f=o.

(b) fEED fe X AEED A e CITRL T,
IMI = VOLAD = VXX 1) = AP () = VT = NI
() HIED f, g€ X IR LT

If+alP=(f+a.f+9) =N+ 9+ )+ (g9 =+ f9)+f9) +]9gl
= |1 + 2Re(f,9) + gl

THZHNH
LI+ Mgl)* = ILf +gl* = 11+ 2171 gl + gl — (IIfH2 +2Re(f,9) + HgHz)

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

R0 & 25T Schwars OFER [(f,9) < (f, (g, 9) BT, Shbs

If gl <IfII+ gl m

BRE 20. &tk (Gi) EM4TRLZZE, ZNt aeCICNLCTa+a=2Rea THEI EERHV 2,

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

B®BE 21
n n o n
||(11+"'+(1n||2: Zaja ag :Z (ajaak)
j=1 k=1 j=1 k=1
- Z a]’ CL] Z (ajv ak) + Z (a’ja ak)
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) {pn} eENZIEHERRLETE, n#£m DEZ (0n,0m) = 0um =0. £72 (n,©n) = Onn = 1 # 0.

(2) {@nltnen FHEZHRET S, NN, ¢q,-+ ey €K
N

Y v =0

J=1

ZiiledETHEE 1<n< N Ziii/§ n AL T,

N N N
o) = chgoj,@n = ch (@) ¢n) = Zcﬂjn = Cplpn = Cp - 1 = ¢y
j=1 j=1 j=1
?iﬁj’)% 61=-~-=CN=0. @X)_CC {(pn} bilﬁﬁﬁ“(%%o |
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BE 23, (W LMZTE. EOBAT) unus, - € X X LXK E T2 L 5, ERIELR (o) T

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

DD IO K ) b DZRD 5,
n=12--- OIEIC o, ZEDZ, £7
1
[
LB L, {o} IFIERESZRTH D (- [lp1]| = 1), Span(ui) = Span{ep).
01, o FCRES (IERESRTH D, Span(pr, -+, o) = Span(uy, -+ ,ug) DD D) £ T 5,
k

(GS2) k1 7= Uk — Z(WH, ©j)e;
j=1

(GS1) p1 =

I SEG @1, 5, Pk Liﬁfﬁﬁﬁ%ﬁﬁ>g\

(=1

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

e

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

= (Uk+17S0]) (Uk+1a%) 1=0 (=1--.k).
k
E oy £ 0 THD (DL gy =0 EFTBL, wepr = Y (urs1,95)9; € Span{pn,..., k) =

7j=1
Span(uy, ..., ug) £ 0 uy, - ug,upyy DI THS 2 EITKT B),

(GS3) Pr41 = Vr+1

b
[l
&%( &.\ (C,Ok+1,<pj) =0 (] = 1,'-- ,k‘), (g0k+1,g0k+1) =1. V@X)_G: P1y 0 Ph+1 Ciﬁfﬂﬁﬁﬁ‘fj@ %o ifi
Span(py, - -+, wrt1) = Span(uy, -+, up1) DY LD, =

fRE 24.

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

(Pnson) =1 (n=m DEZF)

_ Isonll H%H
=0 DEZE
rsonu ol (n#m B3
= Gpm
BRE 25. (MM, #HE/ —PEFCTHDET, ) m
N
BRE 26. GHETIE, s, = Z(f, On)on D3 f D Span{py, -+, pn) “NDELHFETHS (DFD s, =h) &

7j=1
BoTCGEHL 2N E, COARFERZINT 2720 7% 61X, LTD X)) 2FRLIEHIEHT 2, )
N

NeNE T, hy =) (fron)pr EBELISFSN %5 jICRLT
k=1

N N
(f —hn,pj) = ( > (fron %%) (fr05) = > _(f: %) (@rr05)
k=1 k=1

N
f>90j va()pk’ 5k] f>30j)_(f,90j):0.
k=1

20



Pﬁ

N
(f = hn b)) = | f= b Y _(f.05)95 )(f = hy, ;) = 0.
j=1 3:1
W21
IFIP = 11f = b + hwl® = If = hn]|? +2Re (f — hn, h) + [[An|? = |1 = hnl* + [1hn ]
> || |?
0; (=1, \N) IFAVIZEZLTVW2DT (E¥IT7ADEHNS)

2

‘f‘Pk

P%

= | l* < IIFI7

N
jg: f @j
k=1 k=1

INDBEED NeNIZOWTED DI EDS

Yoo < If)7 m
k=1

(FXAMCE>TEL fI? 2olid T, —&U [|f — hn|V +|hn]? CELW I EZHEOTWE Db H 5, )

N 1 1 e s
BE 27. £ (,/rj )f Tcosnx Tsinnm FIEBESSRTH 5 2 L 2HfEDD & 9, {cosna},wqU
P >
{sinnz}, y BELXRTH S I LIETPoTVREDT, REINV 1 THD I L2HEELOIVUTR,
1 1 (7 1
_ = - . 9r =
/ —| dx o 77rda: 5 " 27 ,
1 2 17 1 ("1 2 1
/ —— cosnx dx:/ cos2nazd:v—/ Mdm:— T=1,
NG T ) 2 v
1 1 [T 1—cos2 1
/ —sinnx dx— / sin nxd:c—/ M;dmz—-ﬂzl.
I VA g — 2 m

0, an, b, 2 ZOIERELGRICBE T 288 E 5, ThbD

( ) = (1),

= <f, CcCoSNx ) = \}%(f,cosnl‘),

<f7 ! smna;) —\}E(f,sinna:).

Bessel DAZEA I

(%) lab)* + > Jan |+ D [l < 1117
n=1 n=1

:%(fa]-)) an:%(f,cosmc), bn:%(f,sinnx) (n € N)

N N N
YR S — RIS KA bRV, (f — hy,hy) = O E:ﬁ%WmE:ﬂ%WJ = > (fre)(fr05) —
k=1 j=1

Mz

N
k=1

N N
(F00)(F03) (or03) = D _|(F )P = D 1(frem)* = 0.
j=1 k=1

1

<.
Il
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THHDNH,

%ZV;makaﬁ% b, = Vb, (n€N).
(x) ITfRAT 2 &

™ ool +;ﬂ anf? + +;w b2 < / ()2 da.

A% © THEl-> T

T

1 2 - 2 2 1 2
_ E < — i
9 ‘a0| +n:1 (|an| + |bn’ ) = 7[_/ ’f($)| dr.m

—Tr

fRE 28.

(1) f IFHEHFETXIINC CL iR D T, f D Fourier fEUF—HRIE L T, fillx f I L v, RICEED 2 e R
WXL,

m 4 (cosx cos3xr  cosdx
JW=g-22ts = )
x=072fRALT A
ozg—fsﬁ..
W2z ,
T T 0w
S —_ — . — =
T 948
- 4 4 72 2
/\3‘%&:7’ §\ - = P 5 o T A
(é&n}( " BD S 35% 38 6>
4 " . "
(2) ap=m, ap = g (n D3AE), a, =0 (n IEDMHEE), b, =0 (n € N) TH 2D T,
|a0|2+i(|a 2+ |2>—7r2+16 Lyl
2n:1" ") 2 g2 14 34 B4 '

3 2
I 9 L[, 1 #1" 2n
W/ﬂf(x)’ v W/ﬁx v m [3]0 3

Parseval ODAERITIRA L T

w2 16 272
2 Tl
W Z 12
o T (2 WY W x
T\ 3 T 2) 716 6 9
e . 1 Q 15 16
R (RRICEDD, Q= 550 = 15, THIDE. Qp=Q-Qp = ;Q THIDT, Q= =04 =
16 7 7 , "
%7;73 = 79To' —5¢ Fourier AERIHS S & Q HREZDIEFL xo LHW, )

(£%: Mathematica C Sum[1/n"4,{n,1,Infinity,2}] &35 &, 71/96 LEZ TN, )
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RE 29. R® ONEICEYT % Schwarz DAE

N N
< \lZa%JZbﬁ ((a1,...,an), (br,...,by) € RY)
n=1 n=1

N
§ anby,
n=1

ZHRWHZ 9,
|Zn], [yn| Z 2D Schwarz DAERD a,,, by, EALBT I EITLST

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

O FEDBDIFL ZIARLEADBRKE DT

anlxn Jzyn <szn Jzyn .

N
Z |Znyn| < M.

n=1

ZOEUE M EEL L.

o

Z UK Z |Zniyn| DIFDIFIDIEZBHNS LICEREVI) ZEZRLTRS, WAIC Z | Ty | 1ZIPCRT

n=1 n=1
5, kbbb Z:L‘nyn WEAEINR T 5, L7235 T Z:Unyn I L
n=1 n=1

00
§ TnYn
n=1

00 00 S
< Z |$nyn| <M= Z |mn|2 Z |yn‘2'.
n=1 n=1 n=1

o0

(RK) D |onl’ <00 TH2 &) BEFEBI 0 = {an}neny DEME 2 LT, a,beP LTHLE

n=1

a,b) :ZG”E
n=1
&Y (a,b) eC VERTELILDZOME» ST D, 2 1EID (a,b) ZNFEE L THBEZEMICK S,

BE 30. WHELTIREOESHIIEICER L 2R EEEBRHICO VT, C Lofpzemz 2+ 2 L ix#Ey
528125, BEXYZ P 0:={0,0,0,---}.

{zn} € 2, A€ C THIUL, Ay} € 2 ZEBITHD 5,

o+ y? < (Jz] + [y])* = !x\2+2lxlly!+ly\2<2(lx\ +||yH) FET 2L {zn) {yn) € 22 THIUL,

o0 o0 o0
S + 4] <2 (z S \an2> .
n=1 n=1 n=1

ZN {zn} + {yn} € 2.
[l 9] < [af* + |yl THZHS {za}, {yn} € €2 THIUL, Y anfe BWIRT 20T, ({2n}nen: {n}nen)

n=1
PERTE B,
DlEdo, 2%, MEXHOR, #EHE. () PERTE 5,
( ) b)VﬂﬁO)/\fi%{ﬁf ENe k@ﬁ%mu%bi’)o

{mN} {:Iin} anxn = Z |.CCn| > 0.
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%7z
{zn} {zn}) =0 < (YneN) |z,)°=0 < (WneN) z,=0 < {z,}=0.

#IPHE (Man} + ndyn}, {zn}) = A ({zn}, {zn}) + 1 ({un}, {2n}), HFHE ({yn} {2n}) = {zn} {pn}) &
BIHEDr D NS (VR B),
DLEkD 213 C hoNBEZEHTH2, =

fRE 31.

(1) (77 7z DR, ) —AMXE -7, 7] IZHIRT 5 &, 2 =0, &7 THEHE, (-, 7))\ {0} Tl
WCTdH 5, 2 OB TH 2026, nm (n € Z) TAER T, z € R\ {nr|n € Z} TIIHHTH
%, W ZIANHEFRIE nT (n € Z).

(2) v=2kr (k€Z) DEE, gx+0)=9g(0+0)=1,9(x—0)=9g(0-0)=—-1. 2=2k -7 (k€ Z) D
EZEL gz +0)=g(—7+0)=—-1,g(x—0) =g(r—0) = 1.

(3) g WFFAM 27, X3MIC CL TH B DT, g D Fourier AT ERTIERL ., li_)m gn(z) 13

. g9(z) (x 2% g DHHEL)
lim gn(z) ={ g(z+0) + g(z —0) (z 7% g DM
5 .

(2) &0 2d g DAERFRDEE, g(x+0)+g(x—0)=+1+Fl=0=g(z) TH2256, fEED xR
X LT

Jim_g,,(z) = g().
(fEED z T lim gn(z) =g(x) £ 2DIE, RANC g(z) =0 (x =0,+7) LERL7ZDLHT, bbbl
23T RMRMEDE D ANTRE (E58, EI0oTh g BREHEADT), 25 LTEITIE,
WD R THRDY g ICHE L o TRFEFb RV, -7 woMEHL2H D £ A, Fourier
WBDOTTIETTEESLDT, v=0,+7 TOMHZEIERL THEMUL AW LIHEE, )m

BRE 32. f IZFW 27 TH DS f(n) = f(—7) THDH I LICHEET S,

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

neN E§2LE, BAETICE-T

1 (7 1
= / f'(z) cosnzx doz = = ([ cosnx|” / f(z)(—nsin n:v)d:z)
Yy - T .

= % <0+/_7;f(x)sinnx da:) :nﬂ/_ﬂf(a:)sinnx dx = nby,

i/—: f/(z)sinnz do = % <[f(x) sin nx]™ /_wf ncosnx)dx)
— % (0 _ Q f(z) cosnx da:) = —n% f(z) cosnz de = —nay,.

i3 Fourier REUC > WX, (¥EfiT) m
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RE 33.

(1) REX D My = |an| + [ba] EBL EL D) M, BINKL, fEED neNIKHLT

n=1

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

Weierstrass @ M-test 12 & D Z (an cosnz + by, sinnx) (F—HRICKHETUR T %, KIH a,, cos nz+b, sinna

n=1

BB T H 505, WA D (apcosk + bysinkr) KHHETH D, 2O HINHOMRTH 2

k=1
Z (an cosnz + by, sinnzx) (FHHTH 5,
n=1

(2) HEHBHEL || 13 [—m, 7] TIRAME M 25 2 L5,

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

n=1
b—IRINK T 5, 2T Lid, (1) LFARIC Weierstrass D M-test Z L THRW L (M, := M (|an| + ||bnl])
ET %),

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 cosnx + b, sin nx
! (2 n:l( )>|

wﬁfﬁzpz b5 (N —oo DEE, AN O ICIKT 20T, 4D 0 IZIKT %), fE>T
Sy D3 A HE T

(o) = [ faatayda
_ /7r %@(:U) dx +T§ <an /_7; cosnxp(z)dr + by,

—T

™

sinnwp(e )d:x)

—T

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

n=1

BRE 34, (ZHEIEETICP 27D TEHKT 5, ARBOKZRCT g(z) =signe THE06, R f &
g D Fourier ##Z, FEEMIZ (No. 1 D) [ 6 TKRDTdH %, Fourier EURFI DM HRIZ

™ 720082k—1 _E_é cosx+0083x+cos5x+
2k—1 2 7 12 32 52 ’

4§: n(2k — 1)z 4 sinx+sin3x+sin5x+
7Tk7 (2k —1) _7[' 1 3 5 ’

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

W

a

avEa—Y—ZHOTEIMER HEE MEE107 7 7#iE 5 21 &, f1d 2k — 1) (k€ Z) D4t
TIIAIBET, o REZ & 2 A Tl
fl@) =g (zeR\{2k-1)r|keZ}).

"http://nalab.mind.meiji.ac.jp/ mk/lecture/fourier-2014/toil-drawing.pdf

25



RIFHEBDOEIERT f =g, ¢ = h DD LD, f D Fourier #EEE %2 ERNZT L 72 b DAY g D Fourier
WAEBICE L <. g D Fourier BB Z RN L7z d DAY h @ Fourier fEUEFICEL { 72> T
5, ®

BE 35. (1) f D Fourier £ Z f IXXTEREI NS,
FHO = o= [t (cem).
g DA Fourier 241 F*g IZIXATEEI NS,

SRS S g
Fya) = o= [ s @eR)
(2) WY LEED T T, FHIFf] = f, F[Fostg] = g BILD LD, T 5% Fourier DRKHEAK & M5,

Fourier # B D &4 1,
nT _ i T —ine
f(fL') = Z Cn€ ) Cpn = o /_ﬂ— f(SU)G dx
EV) ADPEAKITHY T2, =

R 36. i/ — b D 2.3 TFourier ZHOBGHEHGMEE, IcEFEVTHS, n

RE 37.

S w > 1
(1) BPEIE 3z =y & Z80EHRL T, / e—y?ﬁdy: \/§

B FTEEDPS _
F [6_3””2} €] = \/127/ e 37 e gy

FIFER LT )
5a? iwe — €\ _&
3zr° — iz = -3 (1: + 6) 12
THHD6,
—3x2 _ —&%/12 —3(x+i€/6)% 5. —52/12 1 > —3:02
F [e } €]l =e \/ﬂ/ dx = Nraa dx

_ 2
— \/F . 76752/12 — 67/12'
3 Vorm V6

(220 D% 513, EBREBGROBITOEILZ 5, FflldEn, 28, ETEI@EOHNL 7, 3
£/ —bFD145 ICHETHD, )
(2) (i) B XHz, ADHFH L EO#PATHIT T, AOHPED G IF y=—o L LBEHmT 5 L0
1

3lel] () = L [ el gint
F [e ] &) o 7006 e "Sdx

00 0
= — </ e 3T gy +/ e3m6_i””5dx>
2 0 —00
(/OO e 3T g 4 /oo e_3xeix5d:r>
0 0

Btz (- |7
— + :
—B+i)  —B-if) ],

1 1
<3+¢§+ i£>

6 3v2 1
T Vor @49 VT @49

SZ DI ADORIET, BHEEHL % THIHETE 3,

-8l 8- 35
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(i) REAXZ 25 &, (i) DRFE»S

#[avs) = 5™

DR F() = F () 20T

e

(iil) S b HHLFET

x)e T dy =

1 o0 1 3 1 ] 1 —ix€ z=3
B
21 J o 2 J_36 621 =3

1 e—i3§_ei3£_ 1 iei&f_e—iffﬁ_ 1 sin3¢
6var  —i€  +om 3¢ 2 Vor 3¢

(iv) BTz KEES T

Fr(&)

(&l < 3)
(€l > 3).

S o+

]:{ﬂgjm](g)vﬁwf(f)viﬂ><{

M0 S EEE S b, (BT, RO TIN50 T) € = iBVCi\/ﬁx— L
SEEMS GRETIE S CEOlpACTHRLILILTZ), =

IR DRI
1 /m, . .
1/ G (3 -0) + 5 3+ 9)
L B3,
:m'}_sign(fi—y)—ksign(y—l—i%)
6 2
Thsr06, OK.

RE 38. (WiROR) Z2f(x) = F(F[)(x) = F*(F[f)(—z) = f(x) (z€R). WAL Fif=f =
BBE 39. (M)

fRE 40.

(1) —fRIZ (e2)" = ™ TH B DT,

AN ,
N = (EQWZ/N) —e2mi 1.

2)meN,1<m<N-1LTBLE 0<m/N<NTHELDOG, 0<27rm/N<27r,cosQ7TTm7é1. W
ZIZ

, , 2mm 2mm
m __ 27Tz/N>m: QWZm/N: .. 1.
w (e e cos N + 7 sin N =+
N—-1

3) Y w™ AL W™ OFHBIITH BH (1), (2) 225, m=0 (mod N) DL F W™ =1, 29 Thi>
j=0
Ewm£1ThHS,

WMV -1 1-1

Ny wn—1 — wm-l

wm = N—

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

=0 (m#0 (mod N))

[y
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1o
N(.U

BB 41. %/ — LD 3.2 DAE3.3 (p. 47) 1&. W = (
EWVWIHIHRTH B, ZOIFHZELTIUTE L,
G 33 2o THOASIE. T = w ! THEDT. U = VNW = <1w(”1)(j1)> LipLE.

1)) ETBLE, Wl = (WUmDeD)

VN
- 1 A 1, 1 1
Ur=U0T=|— —<J—1><n—1>> = < 0—1)(“—1)) =—W L WAL UU*=VNW—=W"! =
<¢N“ N VN VN
BRE 42. i/ — b D 1.1 THEER Fourier 3% — ¥ Z DX HICEET S0, ITHVTHS, n

fRE 43. SEEIZ, EM 324 L L, N>2m E%5 5912 N ZRUIRE Y, fiE 3.1.2 T 7 —) =
(REDIEEL, RIS C= ) o LI RZHEE L, LVIMETHZ, FHLOLI ERAKT 2, =

m=n

FRE 44. BEERER] Fourier Z2#lc oW Tk, &/ — FDO 5 HiIICH O TH 20720, INHIZOWTIE
Y1) < oo DHAIEES ERL T BRI o7k, (ER: #VELICAZINY, JoM#ETIE, &

n=—oo

e OPCROGEHAZ HK 5 2 L 2BR L v, ) KEEARIZOWTH | Fourier fEDEE &M U 72 X 43,
THEETHo7z, UFIFHEENBOMHE L LT,

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

n=——oo n—=—oo

5, Weierstrass @ M-test 12X D Z F(n)e™ ™ I E—RRICHETIR 3 2 DT, FRHCIURT %,

n=—oo

PERICDWT M, = |f(n)] £BL &,

BEAEEICDOWT  (ZUdiER/ —McH O TH 20 NE, DO TEDPS)ne ZITNLT, e @ =1 ThH
L2005

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

n=—oo n=—oo n=—oo

~

2T fAFAW 2 TH B,
REBARICDOWT Ui Fourier #k3PD Fourier R E I Bh, EWIHEETH 5, {e_im} IZIEAZ R T
(efinrp7 6finx) _ / ef'mre—mdx — / dr = 271

ThHDD 6, ™ DR f(n) X
» f(z)e~™m= dg
f7 e mx o 1 iy
f(n) = (_ _~) =

(6 znac’€ zn:v) 27 ﬂ

f(:lc)eimC dx.m

BRE 45. (4) DIAHIEEER — | 7.4 TRHAHDEFHNSEE DR (pp. 60-60) ICHECTH 2, (4) &
7.3.2 TBREBLSOFL ITHTHS, n
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fRE 46.

(1) h:=fxg £EL &

u=x—y EBLE, de=du, x =u+y, e = e (Ut = oW TEH B

Freal© = 0= [ ([ swe i) gy

= \/12? / . flu)e ™ du / N g(y)e ¥dy

= V21 Z f(£)Fg(¢)m
(2) h:=fxg LB L
1 —Z'I’LCE
Ff xgl(n =5 dz

l\D

1/ <2W/_ﬁf T—y > e~y
ﬂ(/_wfx— ’”xdac)dy
2 ] (/_ﬂf T -y emdw) 9(y)dy.

u=zs—y Bt . dr=duyr=-717DEZTu=-7—yr=mDEZIu=r—y,x=u+ty,
e—inz:e—m(u—l—y)n:e—inue—iny THDEIDS.

Ff = gl(n 2)/ (/ﬂf e e mydu> g(y)dy

1
27{_/ u —ZTL’LLdu /_Tr g(y) —znydy
Ff(

(3) h:=fxg LB L
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(=j—k EBE, j=0DEESN=—k, j=N-1DEE (=
wIEHR) = b=k T B 5

1 N—-1 /N—1-k e . 1 N—-1
F[f xgl(n) NZ( Z f(Ow™ n) (k):N
L V= - - L Nl
- (Zf e) =
k=0 \ /(=0 =0
=NFf(n)Fg(n)m

(4) hi=fxg EBC L

N—-1-k j=L0(+Fk w™ =

N—-1-k
( > f<e>wf) ()
=—k

Tl g€ = Y hme ™= 3 (Z f(n—k)g(k)> ™
n=-—oo n=—o0 \k=—o00
-y (Z f(n—k)e—i"f> gk = 3 ( 3 f(m)e‘imﬁe‘““g) 9(k)
k=—00 \n=—oo k=—0c0 \m=—00
=< 3 f(m)e‘im5> ( 3 g(k)e—““f)
m=—00 k=—o00
=7 [(€)Fg(&)m
BRE 47, (M, 2016 FEOL A — FHE 2 00T, HETEIHL TH 3, )
r Mathematica T R
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, 53}]
felflx], x, yl
ft[Sin[3x]/(3x),x,y]
J

R
BE1.a#0 735,

IEDENDJAW (22 HASTAH EWAZD §2) 2K2X2bDRDT, | |

(a=0 D& ZRBELIE DT, Fpﬁﬂﬁ@%%&&%i_&b)ﬁﬁiﬁh

) : 5 U 5 ﬁ:ﬁ‘(vci\
© EmCH 5,

f(x) = cosazx, sinax, e DVLITND f (a:—i— 2(:) = f(z) ZWi7= 7, E T SR E S 5Th B\, il

IR % Lo 7 |207j| 252, m
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BE 3. cos DINFEEM

»5

nns

[FERIC sin DINEEH

nhrs

cos(a +b) = cosacosb —sinasinb

cos(a — b) = cosacosb + sinasin 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 asinb.

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

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

EEDER A, B BEAoNnT L &,

W7z a, b 1F—BNICHEEL T, a=

a+b=A, a—-b=1DB

A+ B b_A—B
2 7 2 7

A+ B A—-B
sin A 4 sin B = 2sin ; cos

sin A —sin B = 2cosA;BsinA;B,
A+ B A—-B
cos A + cos B = 2 cos ; cos

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

W Z 1

BE 4. k=00DLE (cos0=1,5in0=0,e"=1TH2H5)

/

;
/

3y

coskmdm:/ cosOa:d:L‘:/ cosOda::/ dx = 2m,

3

—T —T

3

sinkxdm:/ sinOxdac:/ sinde:/ 0dx =0,

ekxda::/ eoxdx:/ eodﬂz:/ dr = 2.
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k20D %

/ coskx dx = [smkkzn] =0.

(sinkm =0, sin(—k7) =0 TH S5 EE>THRWVL, sinkz | (%Zﬁﬂﬁ}ﬁ m THsHH6) fil 2r DR
BB TH 200 LE2>THRY, )

/ sinkz doe = — [Coskka:] =0.

(coskm = (=1)k, cos (—km) = (-1)*F = (-1)F TH LD LF>THRVL, coskz | (%Zfirﬁﬂ}q m TH
520:0) F 2r ORI TH 206 LE>THR, )

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

(€ = (=1)F e = (—1)F THEPLLEEoTHRVL, e 13 FEAR H L sHBhb ) JJ 2 @

||
JIMIBEBTH 26 LE->THRY, )
DLk, GHE L TR D 7203, sin, cos (& 1 FIHDHEICILEBRDBHE L ZTHEDT, I THL0ICHDD
i3, HOHiITIEH S, =

B8 kABEETLHLEE, sinkr =0, coskr = (—1)F, k™ = (—1)*.
fRE 6. 'f:R— C 23 2r D JAMIBI%CT, Koz Ct ik Th UL

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

™ J_

EBLEE, fOEEDOMEKN © T

(e.)
= ?O—i-z (ay cos kx + by, sin kx)

k=1
DY D01 &) ERPHATH 5,
2( l)kfl
( ) MozilE T 5L ap =0, bp = ———— E5DT,
B > 2(—=1)k 1 _ o (sinz  sin2z  sin3z  sindz B
x—;ksmkx—2< 1 5 + 3 1 + > (x € (—m,m)).

fiR—=C %, (—m7) T f =L, f(x) =0, BIZEAY 2r THHEEKE T2, f(r) Ofiz ED LS
ICEDTY, KM CL T, f 1k 2m— D)7 (m € Z) TR, 2o s Tt 2,

27 4(-1)*
@)%zgﬁ%:(W),mzo%eN)kﬁ%®T\
o T2 = 4(-1)F 2 cosxr  cos2x  cos3x
x:§+z 12 cosk:x:§—4 7 + 52 (x € [-m,7]).

k=1

iR C %, [—ma] Tf =30, Fll 2r TH 2L T2, fIFHHECXMIZ Ot HTH 2D
5. WEBEZANKT S,
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L bp=0(keN) £%2DT,

k2 coshe =5 -7 (2k — 1)2
k=1

2] = 721+i2(—1+(—1)k)) 4 & cos(2k—1

1
cosx cosS3r  Cosbx
B + 32 + w2 + - (x € [-m, 7).

iR C %, [-ma] T f =3, A 2r TH2MMET 2, fIFHEECXIMNIC Ot #Th 2 h
5. W3 EZANET 3,
2(1+ (=)

(4) ap =0, b = — E5DT,
km

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

4 (sinx sin3z sinbx

1 + 3 + 3 —i—) (x € (—m,m)).
iR C %, (—m,7m) T f &L, f(z) =0, %AW 2r THZBRE T2, f(r) DIz ED L I
EOTH, KA CL T, fid mr (m € Z) TR, 2o SCidiiic s 5. f(0+0) =1,

F0-0)= -1 THBH 5. fw*””;fm 0) 0= F(0) Th 2,5, 0 THILT J(0) 15 L,

™

(mam:L@:%¢%:O@ENk#QL@zO%GNyT%%#%

1 1
cos’ x = 5t —cos2z (z € [—m, ).

2
. 1 2 p
BEADOAR cos2z =2cos?z — 1 D5EDPND cos’x = y PodbHEoNS,
3 1
(6) ar =0, by = Z bgz—z,bk:()(kEN,k‘#l,?)) THDHIDH,
sin® x = Zsinx — Zsin?)x (x € (—m,m)).
ZUE 35D sin3z = 3sinx —4sin® z 2S5 EPN S sindx = w PobLELNS, =

BE 7

1 [ 1 .

an = — f(x)cosnx dx, b, =— f(x)sinnx dx

T ) T ).

EEL L
:50+Z (an cosnz + by, sinnx) .

n=1

(1) f 2MERIETHIUL, f(z)cosnz IIMERIE. f(z)sinnz 3HEETH % DT,
b, = — i f(z)sinnzx dr =0 (neN),

1 (7 2 ("
=2 [ swcosnde = 2 [ @ eosnade (n=0.12,)
™ Jo T™Jo
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(2) f 3@ THIUL, f(z)cosnz FAPIE. f(z)sinnz 3MERIETH 2 DT,

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

BE 8. FTHEDXEZEHI I, cos, sin TRITLED
(6a) =04 Z (an cos g by, sin 27117}%) (x € R),

T/2 9 9 [T/2 9
an / ) cos mmdx (n=0,1,---), bn:/ f(z)sin T (n=1,2,---).
/2 T T

ERIEUBIE TR TG AD

> - 2nmx T/2 2n7r
(7) f(z) = Z e’ T (zeR), ¢y / dr (n€Z)
n=——oo T/2
(6a), (6b) MFEAR R C AW T TH 5 & Z.
FX)=f(Lx) (XeRr)
S0\ 2
EBSEF:R-CTHY, F I3 2r TH 2, FEPE,
T T T T T
F(X+2m)=f <27r(X+27T)> =f <27TX+27T-27T) =f <27rX+T) f (277X> = F(X).
ZAZJI 27 DBIBUSX T % Fourier D ERD 6
A, = 717/ F(X)cosnX dX, B,= % F(X)sinnX dX
i SR
Ay >
F(X) = 5 —i—nZ:l (Ap cosnX + B, sinnX).
W Z 12

f@)=F <2T”x>
Ao N i

2m 2m
A, — B —
1( cosnTx—i- nsmnTx
2 2
(A cos % + B, cos njzrx)
1

T

n=

RBUC OV, BBEH 2 = LX 10X >T, dX = Zde TH B0 5

™ T T/2
A, = 1/ F(X)cosnX dX = 1/ f (2TX> cosnX dX = 1 / f(zx) cos <n27rx> -2—7rdm
T T T

—T m —T/2

T/2 9

/ mmda;.
T/2

B, lZoWTHEERIZL T

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



(7) DREALFRETH 2 (AL 7).

. cos ZIT sin M8 2T OSE AR E LT, RHERTAEECILLTES,

BE 9. (1) £3 f:[-L,L] > C %

TED D &, TGO XIS B TH Y. f(L) = f(—L) 2T (bl f(L) 2L
V), ﬂ%QL@H%%ﬂfI&%C&LT#%?%& LA O IX A & 202 A 2L o FIIBI%C &

%, WZIT cos 2Zz$ = cosw, sin 2T _ si T % M\ T Fourier R TE 2 (FE7 T T =2L
D)o

L 2L

. a = nrT . nuw

flx) = 5 + 7?:1 (an cos - + by, sin T> (x € R),
2 [F .

an:2L/_Lf( cos—mm dr = — / flz cos da:

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

IIT[-LLT f=fTHBI M, fIREBEETHY, [0,L] T fIZELVOT

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

PLE7 5
_ag nrT
=3 +n§:1ancosL (x €10,L]), an / f(z cos—dx

(2) ¥ f: [-L, L] > C %

5oy ) f@) (z €[0,L])

fo): {—f(—x) (v € [-L,0)
TED S, WHETHS70ITIE, f(0) =0 THS I EBBEFITHS, UF £(0) =0 LRET B, T5
L F RIS BT H D, (L) = —f(—L) ZiErT (L bi2 f(L) IKEL W), f(L) = f(-L)
DR LD 0IE, f(L) =0 THZ I EBBELDTH S, BT f(L) =0 ET 2, f 2 2L
DB - R - C & LTHIRYT 2 &, > XMt o 22 Al 2L OB TH 2, wAIC

2 2
COS sz = COS n;rf) sin ZZCC = sin nz:v %ﬁﬁb)“( Fourier n‘&%{@ﬁrﬁ’( % 2 (F‘tﬁ 7T = 2] O)f‘%m)o

+Z<anCOS + by mn;r/a:) (x € R),

A nwr
an—2L/_Lf( cos—dm— /f Cos—dm

L
bn:22L/Lf($)SlnL dl':L/Lf(l')SlnL dz.

ZIZT[-L LT f=fThsI MV, fRIAMKTHY, [0,L] T fIKELVOT

nmx

L
anp=0, b,=— f(x)sin;dx:/o f(x)sian:U

Pl kDS



F0) = f(L) = 0 #4058 L7 (ZOREMIE, « = 0,0 CEBSK IO L5 6505), o

BE 10. n>0DEE, neN, e = cos(—nx) +isin(—nz) = cosnz —isinnr THHD 5,

1 (7 - T
Cn = o g (z)e™ ™% dy = > f(z) (cosnx — isinnz) dx

—Tr

(1 f(z)cosnx de — i - 1 f(z)sinnx d$>
- L -

s

N = N -

(an — iby) .

n=0DEE, e =e'=1=cosnz THHP5,
1 (™ , 1 1 (/7 1
Cn = — flx)e " de = - - — () cos 0z dr = =ayg.
2 J_, 2 T )_, 2

n<0DELE, —neN, e ™ =cos(—nz) +isin(—nx) THEH5

Cp = % 7; f(w)efinz dr
= % <7lr _7; f(z)cos(—nz) dx + i - i/j; f(z)sin(—nx) dgj)
= % (a—p +ib_p,) .M

B 11 (BB 1) TR (o) T F = copn EEMTZEE o = (g"f;)) LS R T TR
¥ 5. !

SOTL(:U):COS%% (TL:O,L), wn(x)zsul%# (n:0717) (nGN) &£< Lz {‘pn}nzou{wn}neN
FERZRTHD, n#0DLE

_ /T/2 9 2n7rxd /T/2 1+ cos(dnmz/T)

dr =

COS X =
—T/2 —T/2 2

T/2 2 T/2 1 _ A T T
(wnawn) :/ Sin2 ngrxd.% :/ COS( nﬂx/ )dx = 5

~T/2 =T/2 2
(fign) _ 2 /T ? 2z
n=7 " N m dz,
T omen) T —T/2f(95)COS T
B (f,wn) _2/T/2 . 2nmx
"= W) T fT/af(x)Sln T
—H
T/2
(@07@0):/ 1d.ﬂU:T
—T/2
ThHHNPH
%:le/T/sz dx
2 (posp0) T Joq)2
Thbb
o [T/
an = — e dl’
. T/_mﬂ )
FLOB L
T/2
an_;/T/2f($)C082njzrxd'r (n=0,1,2,---),
T/2
bn:;/Tmf(x)sinQT;mdx (n=1,2,3,---).
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(BE2) f R T cChrl o,

EEE, FIFAM 2r TH B, ®ZAIC
an:/7r F (&) cosné& d¢, l)n:71r/7r F(&)sinng d¢

kL
do | .
= ? E_ ap, cosn& + by, sinnf) .

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

E=ZxTHEDO, E=—manDEE 2=-T/2,T/2 THED5
1 (T2 ron o T/2 2n7m:
ap = — F|—=z])cos n—m - — — ) cos —— dx,
T J T2 T T/2
1 (T2 ror 2r \ 21 T/2 Inmx
b, = / F <$> sin < — ) — = — ) sin dr.m
™ —T/2 T T T T/2 T

BE 12. (M)
BRE 13. (i), (ii) EPuEHk 2133, (1) 2EBALL2DRBEL VDT, HLTEL,

(i) DFEBA feX 32L&, FED 2 KHLT|f(2))* >0 THB05,

/_ﬂf d:r-/_ﬂ]f )2 dx > 0.

F=02%h (V2 eR) DEE flz)=0 THIUL, (f.f)=0Ths, Wi (f,f)=0 £T2¢&,

" f@)R dr=o0.

|f(2)]? 1BEGEBRTH 2 S, (Vo € [ ) |f@))? =0 (bLZITHVET S L, 3z € [-7,7))
|f(0)|* # 0. [f(m0)]* >0 TH 2B, |f| @@ﬁl@b)% 0 0)+ IEL T f ()2 > [ f(zo)* /2> 0. T3

™

é:/ 1f(x)Pde >0 £ DFIET2), WA f(z) =0 (z € [-m, ). f Y 2r DBEEDS f(z) =0
(x e_]lg). b f=0.m

RE 14.

(f,A191 + A2g2) = (Aig1 + Aaga, f) = A1 (f1,9) + X2 (f2,9) = A1 (91, f) + A2 (g2, f)
:Tl(fagl) +)\72(f792).

B 15. TEOHEEE 2 ITNL T, 242=2Rez DIXND VIO LITHET S &,

(fraf+a)=0Ff+9+.f+9)=UF0D+F9)+ @)+ (9.9 = H+ 9+ (f9)+ (9.9
= (f, f) +2Re(f,9) + (g,9)m
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BBE 16. (tf +g,tf +9) ZNEOAR (i), (iil) 2> TEH T &
(f, ) +2t(f,9) + (9.9) =20 (teR).
—fRIZ (f, f) >0 THZH, (f,f) >0, (f,f)=0»THETTIT 2,

(a) (f,f) >0 DBt 2XBEBDOFFEDI0BLEE V) T Ens, HAR < 0. WA (2(F,9))2 =4S, f)(g,9) <
0. 8B 2 L (£,9)2 < (f,)(g,9). ®ZIT (1) DALEXIRY 7O,

(b) (f,f) =0 DEE. (VtER) 2t(f,g9)+(9,9) >0 £ (f,9) =0 THRIFIUTL S\ ((f,9) #0 BSIF
FIEDBE DN D), @21 (f) OAFERDWA L D 0 T ANERIKLT 5,

HEHORIENEEZ D,

fEgDW1IXEED L E, FEFHHED LD LIFFEHITTD 2 DTHIKT 5,

FEgMIIATO L Fix, Lo@ERECORVICEES L (f.9)2 < (f, g, g) DE»ND, (EBE F
HBOteRICHNLTtf+9g#£0THBDT, (tf+g,tf+g) >0 THH, 2XEBDOFFFVIETH 5056,
HHRIZATH S, ) WU () TESPED IO, f L g lF 1T TIE Ry, =

(DLEZHZEZC) f L gMWIXEBEBOLE, (FteR) f=tg £71F (Ts € R) g = sf. HiIHFDHA.
(t) DAEROMHAIZ E HIT 12 (g,9)°. BFEOEHE. (1) DAEROMIZ E HIT 2 (f, )2 WA (1) DA
HEXTHEZIVRLT 5,

FEGgWITHMIDEE (ZDEE fFA0THD I EITER). (VteC)tf+g#0. KT, (f,9) = |(f,9)| e
B 0cREZMHS T, t=se (scR) £BL &, t(f,9) =5|(f,9)] THE»5,

(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).

W ZIEED s e RIH LT,
S(f. ) +2s1(f.9)| + (9.9) > 0.
HHRBHCATIER S B OT, |(£9) < (£./)(9.0) @

BE 17. fgeX T2, EREOEFEL N ITHL T,
(8) 0< (\f+g.M+9) =P (f, f) +2Re(f.9) + (9.9)

VIR LD, BEE(f,9) DIREIEAZ (f,9) =pe'® (p>0,0€R) L2, p=|(f,9)] TH 5, LHDOHE
BITRHLT, Ni=te ™™ BT, 8) IKRATZ L A(f,9) =te - |(f,9)| € =t|(f,g9) THEH5

2 (f, f) +2t1(f,9)l + (9,9) > 0.
ZI6kiE, M 17 LHETHS, =
B 18. (¥Efid) AERBEEIIKD ZD, =
R 19. fTRD fe X IKHLT, (£, /) >0ThHa06, J(f, f) FE®RZRL, ||f| PEHTE 2,

(a) fEED fe X IZNLT, (f,f) 20 TH226, |fll=V(f,[) >0 X |fl=0& (f,f/)=0¢&
f=0.

(b) fEED fe X, fEED N e C T LT,

M = VOFAD = VA ) = IN (£, £) = VT = AL

38



(c) fEED f,ge X ITRLT

If+alP=(f+a.f+9) =N+ 9+ )+ (g9 =+ 9+ f9) +]9gl
= | II* + 2Re(f,9) + gl

THH0H

LI+ DglD = I1f +gli* = 1A 1P + 2111 gl + gl — (!!f!!2 +2Re(f,9) + HgH?)

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

B0 & 25T Schwars OFER [(f,9) < (f, (g, 9) ZIOT. Shbs

1f+ gl <IfII+ gl m

BBE 20. &fF i) M 4TRLAZE, ZNt acCltWfLTa+a=2Rea THH I ExHV 2,

(f+o.f+9=UFf+9) +(gf+9)=(f)+(f9) +(9f)+ (99
= (£, 1)+ (f,9)+(f,9) +(9,9) = (f, f) +2Re(f,9) + (g,9) ™

mE 21
n n n
lar + o anl® = (D ag, o | =303 (e a8)
j=1 k=1 J=1k=1
n
ZZ(%‘,@J’H‘ Z (aj,a) + Z (aj, ar)
j=1 1<j<k<n 1<k<]<n
n
2
= lail*+ > 0+ > O—leagll =
j=1 1<j<k<n 1<k<j<n
RE 22.

(1) {¢n} EN ZIEBEZRET 2, n#m DEF (pn,Pm) = Opm = 0. 72 (pn,n) = dpn = 1 # 0.

(2) {Spn}neN ZEXRLET S, NeN, c,---,ey €K h3

N
Z cjpj =0
j=1

il T ETAEE, 1<n< N ZWEZI niZHLT,

N N N
= (0,¢n) = (Z Cj@ja%) =Y ¢ (950n) = Y ¢i0jn = Cabun = cn - 1 = cn.
j=1 j=1

J=1

Thbbeg=-=cy=0 DI {p,} F1XMITH5, =
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BE 23, (W LMZTE. EOBAT) unus, - € X X LXK E T2 L 5, ERIELR (o) T

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

DD IO K ) b DZRD 5,
n=12--- OIEIC o, ZEDZ, £7
1
[
LB L, {o} IFIERESZRTH D (- [lp1]| = 1), Span(ui) = Span{ep).
01, o FCRES (IERESRTH D, Span(pr, -+, o) = Span(uy, -+ ,ug) DD D) £ T 5,
k

(GS2) k1 7= Uk — Z(WH, ©j)e;
j=1

(GS1) p1 =

I SEG @1, 5, Pk Liﬁfﬁﬁﬁ%ﬁﬁ>g\

(=1

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

e

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

= (Uk+17S0]) (Uk+1a%) 1=0 (=1--.k).
k
E oy £ 0 THD (DL gy =0 EFTBL, wepr = Y (urs1,95)9; € Span{pn,..., k) =

7j=1
Span(uy, ..., ug) £ 0 uy, - ug,upyy DI THS 2 EITKT B),

(GS3) Pr41 = Vr+1

b
[l
&%( &.\ (C,Ok+1,<pj) =0 (] = 1,'-- ,k‘), (g0k+1,g0k+1) =1. V@X)_G: P1y 0 Ph+1 Ciﬁfﬂﬁﬁﬁ‘fj@ %o ifi
Span(py, - -+, wrt1) = Span(uy, -+, up1) DY LD, =

fRE 24.

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

(Pnson) =1 (n=m DEZF)

_ Isonll H%H
=0 DEZE
rsonu ol (n#m B3
= Gpm
BRE 25. (MM, #HE/ —PEFCTHDET, ) m
N
BRE 26. GHETIE, s, = Z(f, On)on D3 f D Span{py, -+, pn) “NDELHFETHS (DFD s, =h) &

7j=1
BoTCGEHL 2N E, COARFERZINT 2720 7% 61X, LTD X)) 2FRLIEHIEHT 2, )
N

NeNE T, hy =) (fron)pr EBELISFSN %5 jICRLT
k=1

N N
(f —hn,pj) = ( > (fron %%) (fr05) = > _(f: %) (@rr05)
k=1 k=1

N
f>90j va()pk’ 5k] f>30j)_(f,90j):0.
k=1
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Pﬁ

N
(f = hn b)) = | f= b Y _(f.05)95 )(f = hy, ;) = 0.
j=1 3:1
W21
IFIP = 11f = b + hwl® = If = hn]|? +2Re (f — hn, h) + [[An|? = |1 = hnl* + [1hn ]
> || |?
0; (=1, \N) IFAVIZEZLTVW2DT (E¥IT7ADEHNS)

2

‘f‘Pk

P%

= | l* < IIFI7

N
jg: f @j
k=1 k=1

INDBEED NeNIZOWTED DI EDS

Yoo < If)7 m
k=1

(FXAMCE>TEL fI? 2olid T, —&U [|f — hn|V +|hn]? CELW I EZHEOTWE Db H 5, )

N 1 1 e s
BE 27. £ (,/rj )f Tcosnx Tsinnm FIEBESSRTH 5 2 L 2HfEDD & 9, {cosna},wqU
P >
{sinnz}, y BELXRTH S I LIETPoTVREDT, REINV 1 THD I L2HEELOIVUTR,
1 1 (7 1
_ = - . 9r =
/ —| dx o 77rda: 5 " 27 ,
1 2 17 1 ("1 2 1
/ —— cosnx dx:/ cos2nazd:v—/ Mdm:— T=1,
NG T ) 2 v
1 1 [T 1—cos2 1
/ —sinnx dx— / sin nxd:c—/ M;dmz—-ﬂzl.
I VA g — 2 m

0, an, b, 2 ZOIERELGRICBE T 288 E 5, ThbD

( ) = (1),

= <f, CcCoSNx ) = \}%(f,cosnl‘),

<f7 ! smna;) —\}E(f,sinna:).

Bessel DAZEA I

(%) lab)* + > Jan |+ D [l < 1117
n=1 n=1

:%(fa]-)) an:%(f,cosmc), bn:%(f,sinnx) (n € N)

N N N
TR S — RIS R b BV, (f — hy,hy) = O E:ﬁ%WmE:ﬂ%WJ = > (fre)(fr05) —
k=1 j=1

Mz

N
k=1

N N
(F00)(F03) (or03) = D _|(F )P = D 1(frem)* = 0.
j=1 k=1

1

<.
Il
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THHDNH,

%ZV;makaﬁ% b, = Vb, (n€N).
(x) ITfRAT 2 &

™ ool +;ﬂ anf? + +;w b2 < / ()2 da.

A% © THEl-> T

T

1 2 - 2 2 1 2
_ E < — i
9 ‘a0| +n:1 (|an| + |bn’ ) = 7[_/ ’f($)| dr.m

—Tr

fRE 28.

(1) f IFHEHFETXIINC CL iR D T, f D Fourier fEUF—HRIE L T, fillx f I L v, RICEED 2 e R
WXL,

m 4 (cosx cos3xr  cosdx
JW=g-22ts = )
x=072fRALT A
ozg—fsﬁ..
W2z ,
T T 0w
S —_ — . — =
T 948
- 4 4 72 2
/\3‘%&:7’ §\ - = P 5 o T A
(é&n}( " BD S 35% 38 6>
4 " . "
(2) ap=m, ap = g (n D3AE), a, =0 (n IEDMHEE), b, =0 (n € N) TH 2D T,
|a0|2+i(|a 2+ |2>—7r2+16 Lyl
2n:1" ") 2 g2 14 34 B4 '

3 2
I 9 L[, 1 #1" 2n
W/ﬂf(x)’ v W/ﬁx v m [3]0 3

Parseval ODAERITIRA L T

w2 16 272
2 Tl
W Z 12
o T (2 WY W x
T\ 3 T 2) 716 6 9
e . 1 Q 15 16
R (RRICEDD, Q= 550 = 15, THIDE. Qp=Q-Qp = ;Q THIDT, Q= =04 =
16 7 7 , "
%7;73 = 79To' —5¢ Fourier AERIHS S & Q HREZDIEFL xo LHW, )

(£%: Mathematica C Sum[1/n"4,{n,1,Infinity,2}] &35 &, 71/96 LEZ TN, )
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RE 29. R® ONEICEYT % Schwarz DAE

N N
< \lZa%JZbﬁ ((a1,...,an), (br,...,by) € RY)
n=1 n=1

N
§ anby,
n=1

ZHRWHZ 9,
|Zn], [yn| Z 2D Schwarz DAERD a,,, by, EALBT I EITLST

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

O FEDBDIFL ZIARLEADBRKE DT

anlxn Jzyn <szn Jzyn .

N
Z |Znyn| < M.

n=1

ZOEUE M EEL L.

o

Z UK Z |Zniyn| DIFDIFIDIEZBHNS LICEREVI) ZEZRLTRS, WAIC Z | Ty | 1ZIPCRT

n=1 n=1
5, kbbb Z:L‘nyn WEAEINR T 5, L7235 T Z:Unyn I L
n=1 n=1

00
§ TnYn
n=1

00 00 S
< Z |$nyn| <M= Z |mn|2 Z |yn‘2'.
n=1 n=1 n=1

o0

(RK) D |onl’ <00 TH2 &) BEFEBI 0 = {an}neny DEME 2 LT, a,beP LTHLE

n=1

a,b) :ZG”E
n=1
&Y (a,b) eC VERTELILDZOME» ST D, 2 1EID (a,b) ZNFEE L THBEZEMICK S,

BE 30. WHELTIREOESHIIEICER L 2R EEEBRHICO VT, C Lofpzemz 2+ 2 L ix#Ey
528125, BEXYZ P 0:={0,0,0,---}.

{zn} € 2, A€ C THIUL, Ay} € 2 ZEBITHD 5,

o+ y? < (Jz] + [y])* = !x\2+2lxlly!+ly\2<2(lx\ +||yH) FET 2L {zn) {yn) € 22 THIUL,

o0 o0 o0
S + 4] <2 (z S \an2> .
n=1 n=1 n=1

ZN {zn} + {yn} € 2.
[l 9] < [af* + |yl THZHS {za}, {yn} € €2 THIUL, Y anfe BWIRT 20T, ({2n}nen: {n}nen)

n=1
PERTE B,
DlEdo, 2%, MEXHOR, #EHE. () PERTE 5,
( ) b)VﬂﬁO)/\fi%{ﬁf ENe k@ﬁ%mu%bi’)o

{mN} {:Iin} anxn = Z |.CCn| > 0.
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%7z
{zn} {zn}) =0 < (YneN) |z,)°=0 < (WneN) z,=0 < {z,}=0.

#IPHE (Man} + ndyn}, {zn}) = A ({zn}, {zn}) + 1 ({un}, {2n}), HFHE ({yn} {2n}) = {zn} {pn}) &
BIHEDr D NS (VR B),
DLEkD 213 C hoNBEZEHTH2, =

fRE 31.

(1) (77 7z DR, ) —AMXE -7, 7] IZHIRT 5 &, 2 =0, &7 THEHE, (-, 7))\ {0} Tl
WCTdH 5, 2 OB TH 2026, nm (n € Z) TAER T, z € R\ {nr|n € Z} TIIHHTH
%, W ZIANHEFRIE nT (n € Z).

(2) v=2kr (k€Z) DEE, gx+0)=9g(0+0)=1,9(x—0)=9g(0-0)=—-1. 2=2k -7 (k€ Z) D
EZEL gz +0)=g(—7+0)=—-1,g(x—0) =g(r—0) = 1.

(3) g WFFAM 27, X3MIC CL TH B DT, g D Fourier AT ERTIERL ., li_)m gn(z) 13

. g9(z) (x 2% g DHHEL)
lim gn(z) ={ g(z+0) + g(z —0) (z 7% g DM
5 .

(2) &0 2d g DAERFRDEE, g(x+0)+g(x—0)=+1+Fl=0=g(z) TH2256, fEED xR
X LT

Jim_g,,(z) = g().
(fEED z T lim gn(z) =g(x) £ 2DIE, RANC g(z) =0 (x =0,+7) LERL7ZDLHT, bbbl
23T RMRMEDE D ANTRE (E58, EI0oTh g BREHEADT), 25 LTEITIE,
WD R THRDY g ICHE L o TRFEFb RV, -7 woMEHL2H D £ A, Fourier
WBDOTTIETTEESLDT, v=0,+7 TOMHZEIERL THEMUL AW LIHEE, )m

BRE 32. f IZFW 27 TH DS f(n) = f(—7) THDH I LICHEET S,

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

neN E§2LE, BAETICE-T

1 (7 1
= / f'(z) cosnzx doz = = ([ cosnx|” / f(z)(—nsin n:v)d:z)
Yy - T .

= % <0+/_7;f(x)sinnx da:) :nﬂ/_ﬂf(a:)sinnx dx = nby,

i/—: f/(z)sinnz do = % <[f(x) sin nx]™ /_wf ncosnx)dx)
— % (0 _ Q f(z) cosnx da:) = —n% f(z) cosnz de = —nay,.

i3 Fourier REUC > WX, (¥EfiT) m
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RE 33.

(1) REX D My = |an| + [ba] EBL EL D) M, BINKL, fEED neNIKHLT

n=1

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

Weierstrass @ M-test 12 & D Z (an cosnz + by, sinnx) (F—HRICKHETUR T %, KIH a,, cos nz+b, sinna

n=1

BB T H 505, WA D (apcosk + bysinkr) KHHETH D, 2O HINHOMRTH 2

k=1
Z (an cosnz + by, sinnzx) (FHHTH 5,
n=1

(2) HEHBHEL || 13 [—m, 7] TIRAME M 25 2 L5,

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

n=1
b—IRINK T 5, 2T Lid, (1) LFARIC Weierstrass D M-test Z L THRW L (M, := M (|an| + ||bnl])
ET %),

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 cosnx + b, sin nx
! (2 n:l( )>|

wﬁfﬁzpz b5 (N —oo DEE, AN O ICIKT 20T, 4D 0 IZIKT %), fE>T
Sy D3 A HE T

(o) = [ faatayda
_ /7r %@(:U) dx +T§ <an /_7; cosnxp(z)dr + by,

—T

™

sinnwp(e )d:x)

—T

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

n=1

BRE 34, (ZHEIEETICP 27D TEHKT 5, ARBOKZRCT g(z) =signe THE06, R f &
g D Fourier ##Z, FEEMIZ (No. 1 D) [ 6 TKRDTdH %, Fourier EURFI DM HRIZ

™ 720082k—1 _E_é cosx+0083x+cos5x+
2k—1 2 7 12 32 52 ’

4§: n(2k — 1)z 4 sinx+sin3x+sin5x+
7Tk7 (2k —1) _7[' 1 3 5 ’

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

W

a

aVEa—Y—ZHOTEIMER HEE MEE107 7 7#iE %) 21 &, f1d 2k — 1) (k€ Z) Bt
TIIAIBET, o REZ & 2 A Tl
fl@) =g (zeR\{2k-1)r|keZ}).

®http://nalab.mind.meiji.ac.jp/ mk/lecture/fourier-2014/toil-drawing.pdf
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RIFHEBDOEIERT f =g, ¢ = h DD LD, f D Fourier #EEE %2 ERNZT L 72 b DAY g D Fourier
WAEBICE L <. g D Fourier BB Z RN L7z d DAY h @ Fourier fEUEFICEL { 72> T
5, ®

BE 35. (1) f D Fourier £ Z f IXXTEREI NS,
FHO = o= [t (cem).
g DA Fourier 241 F*g IZIXATEEI NS,

SRS S g
Fya) = o= [ s @eR)
(2) WY LEED T T, FHIFf] = f, F[Fostg] = g BILD LD, T 5% Fourier DRKHEAK & M5,

Fourier # B D &4 1,
nT _ i T —ine
f(fL') = Z Cn€ ) Cpn = o /_ﬂ— f(SU)G dx
EV) ADPEAKITHY T2, =

R 36. i/ — b D 2.3 TFourier ZHOBGHEHGMEE, IcEFEVTHS, n

RE 37.

S w > 1
(1) BPEIE 3z =y & Z80EHRL T, / e—y?ﬁdy: \/§

B FTEEDPS _
F [6_3””2} €] = \/127/ e 37 e gy

FIFER LT )
5a? iwe — €\ _&
3zr° — iz = -3 (1: + 6) 12
THHD6,
—3x2 _ —&%/12 —3(x+i€/6)% 5. —52/12 1 > —3:02
F [e } €]l =e \/ﬂ/ dx = Nraa dx

_ 2
— \/F . 76752/12 — 67/12'
3 Vorm V6

(220 D% 513, EBREBGROBITOEILZ 5, FflldEn, 28, ETEI@EOHNL 7, 3
£/ —bFD145 ICHETHD, )
(2) (i) BaXHz, AP L EO#PEATHIT T, AOHPEDIF y=—o ELBEHmT 5 LY
1

3lel] () = L [ el gint
F [e ] &) o 7006 e "Sdx

00 0
= — </ e 3T gy +/ e3m6_i””5dx>
2 0 —00
(/OO e 3T g 4 /oo e_3xeix5d:r>
0 0

Btz (- |7
— + :
—B+i)  —B-if) ],

1 1
<3+¢§+ i£>

6 3v2 1
T Vor @49 VT @49

SZ DI ADORIET, LML % THIHETE 3,

-8l 8- 35
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(i) REAXZ 25 &, (i) DRFE»S

#[avs) = 5™

DR F() = F () 20T

e

(iil) S b HHLFET

x)e T dy =

1 o0 1 3 1 ] 1 —ix€ z=3
B
21 J o 2 J_36 621 =3

1 e—i3§_ei3£_ 1 iei&f_e—iffﬁ_ 1 sin3¢
6var  —i€  +om 3¢ 2 Vor 3¢

(iv) BTz KEES T

Fr(&)

(&l < 3)
(€l > 3).

S o+

]:{ﬂgjm](g)vﬁwf(f)viﬂ><{

M0 S EEE S b, (BT, RO TIN50 T) € = iBVCi\/ﬁx— L
SEEMS GRETIE S CEOlpACTHRLILILTZ), =

IR DRI
1 /m, . .
1/ G (3 -0) + 5 3+ 9)
L B3,
:m'}_sign(fi—y)—ksign(y—l—i%)
6 2
Thsr06, OK.

RE 38. (WiROR) Z2f(x) = F(F[)(x) = F*(F[f)(—z) = f(x) (z€R). WAL Fif=f =
BBE 39. (M)

fRE 40.

(1) —fRIZ (e2)" = ™ TH B DT,

AN ,
N = (EQWZ/N) —e2mi 1.

2)meN,1<m<N-1LTBLE 0<m/N<NTHELDOG, 0<27rm/N<27r,cosQ7TTm7é1. W
ZIZ

, , 2mm 2mm
m __ 27Tz/N>m: QWZm/N: .. 1.
w (e e cos N + 7 sin N =+
N—-1

3) Y w™ AL W™ OFHBIITH BH (1), (2) 225, m=0 (mod N) DL F W™ =1, 29 Thi>
j=0
Ewm£1ThHS,

WMV -1 1-1

Ny wn—1 — wm-l

wm = N—

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

=0 (m#0 (mod N))

[y
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1o
N(.U

BB 41. %/ — LD 3.2 DAE3.3 (p. 47) 1&. W = (
EWVWIHIHRTH B, ZOIFHZELTIUTE L,
G 33 2o THOASIE. T = w ! THEDT. U = VNW = <1w(”1)(j1)> LipLE.

1)) ETBLE, Wl = (WUmDeD)

VN
- 1 A 1, 1 1
Ur=U0T=|— —<J—1><n—1>> = < 0—1)(“—1)) =—W L WAL UU*=VNW—=W"! =
<¢N“ N VN VN
BRE 42. i/ — b D 1.1 THEER Fourier 3% — ¥ Z DX HICEET S0, ITHVTHS, n

fRE 43. SEEIZ, EM 324 L L, N>2m E%5 5912 N ZRUIRE Y, fiE 3.1.2 T 7 —) =
(REDIEEL, RIS C= ) o LI RZHEE L, LVIMETHZ, FHLOLI ERAKT 2, =

m=n

FRE 44. BEERER] Fourier Z2#lc oW Tk, &/ — FDO 5 HiIICH O TH 20720, INHIZOWTIE
Y1) < oo DHAIEES ERL T BRI o7k, (ER: #VELICAZINY, JoM#ETIE, &

n=—oo

e OPCROGEHAZ HK 5 2 L 2BR L v, ) KEEARIZOWTH | Fourier fEDEE &M U 72 X 43,
THEETHo7z, UFIFHEENBOMHE L LT,

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

n=——oo n—=—oo

5, Weierstrass @ M-test 12X D Z F(n)e™ ™ I E—RRICHETIR 3 2 DT, FRHCIURT %,

n=—oo

PERICDWT M, = |f(n)] £BL &,

BEAEEICDOWT  (ZUdiER/ —McH O TH 20 NE, DO TEDPS)ne ZITNLT, e @ =1 ThH
L2005

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

n=—oo n=—oo n=—oo

~

2T fAFAW 2 TH B,
REBARICDOWT Ui Fourier #k3PD Fourier R E I Bh, EWIHEETH 5, {e_im} IZIEAZ R T
(efinrp7 6finx) _ / ef'mre—mdx — / dr = 271

ThHDD 6, ™ DR f(n) X
» f(z)e~™m= dg
f7 e mx o 1 iy
f(n) = (_ _~) =

(6 znac’€ zn:v) 27 ﬂ

f(:lc)eimC dx.m

BRE 45. (4) DIAHIEEER — | 7.4 TRHAHDEFHNSEE DR (pp. 60-60) ICHECTH 2, (4) &
7.3.2 TBREBLSOFL ITHTHS, n
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fRE 46.

(1) h:=fxg £EL &

u=x—y EBLE, de=du, x =u+y, e = e (Ut = oW TEH B

Freal© = 0= [ ([ swe i) gy

= \/12? / . flu)e ™ du / N g(y)e ¥dy

= V21 Z f(£)Fg(¢)m
(2) h:=fxg LB L
1 —Z'I’LCE
Ff xgl(n =5 dz

l\D

1/ <2W/_ﬁf T—y > e~y
ﬂ(/_wfx— ’”xdac)dy
2 ] (/_ﬂf T -y emdw) 9(y)dy.

u=zs—y Bt . dr=duyr=-717DEZTu=-7—yr=mDEZIu=r—y,x=u+ty,
e—inz:e—m(u—l—y)n:e—inue—iny THDEIDS.

Ff = gl(n 2)/ (/ﬂf e e mydu> g(y)dy

1
27{_/ u —ZTL’LLdu /_Tr g(y) —znydy
Ff(

(3) h:=fxg LB L
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(=j—k EBE, j=0DEESN=—k, j=N-1DEE (=
wIEHR) = b=k T B 5

N—-1 /N—-1-k
[0

k=0 l=—k

F(f x gl(n)

Z\H

N—-1-k j=L0(+Fk w™ =

l=—k

1 N—-1 /N—-1-k
,né nk) (k) — N ( Z f(g)wnf> g(k)wink
v

1 N-1 1 — N-1

N (Z f —n€> —nk — N Z f(g)w—né g(k)w—nk
k=0 £=0 £=0 k=0

=NZf(n)Fg(n)m

(4) hi=fxg EBC L

Ffxg)©)= > hn)e ™ = > (Z fn—k)g(k

n=-—00 n=—00 \k=-00
=D <Z f(n—k)e"'“)g(’f): > (Z Fm
k=—00 \n=—oo0 k=—0c0 \m=—o0
:( > f(m)e‘im5> ( > g(k)e—i“)
m=—00 k=—o00
= Z[(§)Fg(&)m

BB 47. (¥EfiEh, 2016 DL A — FHE 2 0% DT,
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