T (2023 4R )

2 KETA R A

B7lE (11H1H)

o 1.6 ~fXDEMIE D7 —) TR (1Y)
0 1.7 HFE 7 —V T

L KRBT A RH] RN (2023 SEEHH) HrmE (11 H1H)

1/22



— O E SO 7 — ) ZEH (1Y)
7 — ) THREURBE
Fe) 2N T ORMEEE LT w="T (s L5<.
2 T
n— =/ f d =
a T/o (t) cos nwt dt (n>0)
2 T
b, = —/ f(t)sin nwt dt (n>1)
T Jo

Z f(t) D7 =Y I/,

E :
f(t) = ?0 - Z (an cos nwt + by sin nwt)

n=1

Z f(t) D7 —Y IR/BEREAL VS,

Y - KB A H2E] TR (2023 EEERI) 7l (11 A1H)

2/22



ZorE \Ja2+b2(n=1,23,...)% f(t)O7—)TEEAICEEND
FEARA JHPEDY nw TH B & 5 721EKW a, cos nwt + by sin nwt DHRIE %
KLUTED, f(t) DAXRZ FILVEIFENET. ZhdE (DHAIR) O
R a7 o X5, SERSTOEV)EZRLTVWET.

P e RIEEW T OV £(t), TADBKE [0, T) T

(1 (0t< )
=10 (72

TEHRIN, ZNZEM T T RICHER U 2B f(t) 7 — ) TR

1 o0

2—1—3_1 2k—1 sin(2k — 1wt

= 2wt 2 sin3wt 4 > sinSwt + -
— — In 7S|n 7S|n

= g sinwt A g sinSwt A+ o sinow

EiEEC TN T/ 33 TR (2023 4EEEE) #w7E Q1A 1H) 3/22




1.7 HE 77— T
FITESBEEL LA T—DEFERIZO>VWTHEY (?) LY.

F 1 7 — (Euler) D&
x,y ZEE, | BRI TEHEE

et = eX(cosy + isiny)

DRALT . BHZx=0,T 5L e =cosy +isiny DEKILT 5.

ZHik e, cosx, sinx DT T —REZHIKTAZ LI2LDEIZ LM
ARETT A, ZZTIREER x+ iy ORBER &Y ol Thd &
ZZET.

HERDIE, ZOLIITERBRBOBBBERZEHE UL E, FROEX
B & [\ U < FaBGERI P O AXD RIS 5 Z & T

Y - KB A H2E] KT (2023 4EEEEI) #w7E Q1A 1H) 4/22




BRI DB OME
(1) x 2FRET B L&

1 . , P .
cosx = E(e’x + e %), sinx = —é(e’x —e ™)

(2) HEHEH 21,20 1T LT
et = e7e?
(3) HEH z T LT
=1 & z=2nmi (n€Z)

(4) x,y FEBE UTEHEZER z=x+iy DFEB%E Rez=x £ T5L&

’ez| — eRez
(5) o R EBBOEH, x #EROLIET5 &
i ax __ ax
dXe = e

v

Y - KB A H2E] TR (2023 EEERI) 7l (11 A1H)

5/22



HET — ) TR

R w OB f(t) D7 — Y TR

o0
f(t) = %-I—Z(a,,cosnwt-i—b,,sin nwt) (1)
n=1
B\,
1, . . P )
cos nwt = E(e’”“’t + e, sin nwt = —i(e’"“’t — e~ inwty
ZRAT B L

ft)— +Z (an — iby) ’"‘”+Z (an + iby)e™ Mt

EiEEC TN T/ 33 TR (2023 AEEERI) #w7E Q1A 1H) 6/22



72T n I LTSS ¢, %
%(a,, — iby)

n=00D& % coz%

n>00D¢ & Ch =

1
n<0 Dt & c,,:i(a,,,jtib,,,)

TEZT L

— CO+ZCn lnwt Zcine—mwt Z ce Inwt (1)

n=—0o0

EWOREEBPELNET. IhE f(t) DRIV I (HRE) EREV
WET., BRIV IFRE ¢, 3T RTOEH nizOVWT

1 T —inwt
Ch = T/o f(t)e dt (2)

TEBETEAZ bbb 7.

EiEEC TN T/ 33 TR (2023 4EEEE) #w7E Q1A 1H) 7/22



EEn>00DE X

Ch == ( — iby) = / f(t) (cos nwt — isin nwt) dt

:—/ f(t)e ™ dt

n=00D& x|k
_@_l/T
CTTT,

n<0DEEE n=—m &T0IL,

Ch=Cpm= ;(am + ibm) / f(t) (cos mwt + isin mwt) dt
LT et _inwt
:?/0 f(t)e dt:7/0 f(t)e dt
0, WITNDBEIZE (2) BT BRI bbb L.

EiEEC TN T/ 33 TR (2023 AEEERI) 7l (11 A1H) 8/22



EHE T =) THEO —H ce™t 1, t DHEEZ R TEB L ThE, &
MBI SR E LT 5H% [ OMELEZAEE nw (n B8
DL ZFADMEFIZ) THERLET. 2O k5 zMixEEOERE DY
DR T — ) THETT.

1 1l——
C_n:E(an—f—ibn)zi(an—ibn):?n (n:1,2,3,-..)

|n| + c—n| = 2|cn| = \/ a’ + b3 (n=1,2,3,...)

DEALUET. o T, B2 2 MAT UL, B |cn| (n=0,1,2,3,...)
DF(t) DAY MVERUET. F72, O EEET7 -V I,
cpe™t DIRIEEID c_ et THEHZ LIZERET S L,

B )]

o o0
F(t)=co+ Y (cn€™" + c_pe”™") = co + 2Re (Z c,,e”’“”)

n=1 n=1

En>0DEAEITTRIZLETEET.

EiEEC TN T/ 33 TR (2023 AEEERI) #w7E Q1A 1H) 9/22



FRZAEBR 7 — Y 8 in(t) 1

N N
in(t) = % + Z(a,, cos nwt + by, sin nwt) = Z cpe™t
n=1 n=—N

LRINKT.

N
co + 2Re (Z c,,ei”“t)

n=1

[EE RPN Y/ T3:l) TR (2023 4EEEE) #F7mE (11 H1H) 10/22



Ea))
#HE 7 — ) THEEEE

fayaﬁwrw<£ﬁ@>%%%ﬁaufw:$§ag<.%ﬁn
#LT

1 /7 -
= = f(t)e ™" dt
: TL (t)e

YEHLT f(t) OERT— I TREE VL,
f(t) =c+ Z Cneinwt + Z C,ne_inwt _ Z Cneinwt
n=1 n=1

n=—00
o0 .
= ¢p + 2Re <Z c,,e’"‘”t>

n=1

% f(t) DERT7— U T (R BREL VS,

Iz

Y - KB A H2E] TR (2023 EEERI) #7711 A1H)

11/22



$11.8 (cos®x & sin*x DEFZR7—"') TERM)
cos’x & sindx OFAMRT —V THBUER (AF74 F3Dp. 9) ZHWD L

3 1 3, ; ; 1, 3 ;
cos® x = 7 05X + 7 s 3x = g(e’x +e ™)+ g(e3’x + e73%)

3. 1 .. 3 . 1 .. 3 1
— gelx + §e31x + ge—/x + ge—31x = 2Re <8e + 8e3lx>
3 1 3/, . : Y :
indx = ¢ _ Tq — T (px _ amix S (a3ix _ —3ix
sin” x = 7 sin x 4sm3x 8(e e )+8(e e ™)
3 1 3. _; 1 . 3. 1.5
—_ _glelx 4= 8 3/>< + gl-e—/x _ gie—?ﬂx — 2Re <_§I~e/x + gI-e3l><) .

EiEEC TN T/ 33 TR (2023 4EEEE) H7mE Q1 A1H 12/22



BIfiEE LT, cosx = %(eix +e ™) &sindx = —é(eix —e X)) EHVWTH
Rt 5 &

1 . .
COS3X — §(e/x + e—/x)3
1 ] . . ,
— é(e3lx+3elx+3eflx+ef3lx)
3. 1 .
— 2R 2 aix = 3ix
e <8e + 8e ) ,
sinx = é(eix —e )3

— é( 31x 3eIX +3e—i>< _ e—3i><)

) 1 ..
= 2Re (—gie’x + §ie3'X> .

[EE RPN Y/ T3:l) TR (2023 4EEEE) HgrmE (11 A1H) 13 /22



Bl1.9 VULREDERT — Y TRE) f(t) & HAM R w 002

W, ap b, 2T D7 —) TFHETBL,
2

ao=1 a,=0 (n>0), b”:E (n: 78, b,=0 (n:1E£)

CLERS, CO:%“C‘W)V), n>10kE

L {l-<nﬁ§&@ag>
cn = =(an—ibp) = nm
0 (n PEBD L &)
(n WHEBD L ZF)

I
1 —
C_p= E(an + [bn) = { nim

0 (nPflEDEE)

EiEEC TN T/ 33 TR (2023 AEEERI) ®7lE (11 A1H)

14 /22



> T f(t) DERT — Y TERFIZ

1 e}
f(t) == l(2k 1wt —l(2k—1)wt
(t) 2+;(2k—1) +Z(2k—1
_ 1 —i iwt ' Biwt — ' bSiwt
=5 + - e’ + 37Te + 57Te +
_I_Le—iwt_i_;e—3iwt+;e—5iwt+”_
T 3m 5t
_ 1 + 2Re __ieiwt + __ie3iwt 4 __ie5iwt 4.
2 s 37 5
L x9.

[EE RPN Y/ T3:l) TR (2023 4EEEE) #F7mE (11 H1H) 15/22




BB : o, 2 AREFIVCTEENELTHEL 15, £, AT a % 0
CHWEEROTERE TS L X %eat:aeat RSB L BT LT
DT, PEFEDIZDODNT

/ardt iawc (C DR

EWVWOINADENT A LICERLELED. ZNEHVDE n£00D
LEWT =21 ITERLT

/ t)e—mwt dt = / —inwt dt

T
7e—mwt:|02 _ an(e_lan _ 1)

i im gy = { —L (0 RO L F)
™ 0" (n ABHED & %)

EiEEC TN T/ 33 TR (2023 4EEEE) H7mE Q1 A1H 16 /22



F-n=00Dr X

)

1 2 1

= — dt = —
0 T/o

1 i — —i :
_ - i(2k—1)wt —i(2k—1)wt
() 2+Z(2k—1)7re +Z{— 2k — 1)} o

— - )
I . l(2k 1wt —i(2k—1)wt
2+Z(2k—1) +Z(2k—1) ¢

1 > —i ,
_ = i(2k—1)wt
5 T 2Re {;(2k_1)ﬂe }

[EE RPN Y/ T3:l) TR (2023 4EEEE) HgrmE (11 A1H) 17 /22



B 1.10 By IEXE f(t) = max{sinwt, 0}

FA4 5 —D%R sinwt = —é(e’w e~ t) &N

_ _/ —inwt sinwt di = 27— e—inwt(eiwt . e—iwt) dt

_ 2( —i(n—1)wt l(n+1 wt) dt

2T

INMS n£+1 DEEF wT =27 ITERELT

i 1 . 1 . T
L —i(h-lwt —i(n+1)wt | 2
cn 2T[ i(n— 1w’ iy et 0
1 . 1 .
_ L it gy i(n+1)
M=) V-t )

EiEEC TN T/ 33 TR (2023 AEEERI) #F7mE (11 H1H)

18/22



LT n PMEED & XX

2 2 1
Wn—1)r  n+)r (P -1D)r

n WREBPDO nA L1 DL ElX c,=0. /=

Ch =

. T . T
P oiwt __;[ 1 —2iwt}5
= 5T (1—e ) dt = T t+2iwe .
i T 1
=l tanle T D =-
_ i I( 2iwt 1)dt ! |: 1 2iwt ti|§
1= o7 o7 1210 € 0

i 1 o2mi i
——ﬁ{m( 5=

EiEEC TN T/ 33 TR (2023 AEEERI) HgrmE (11 A1H) 19/22



[eS)
f(t) =c+ Clewt + C_leflwt + E : C2ke2klwt _2kef2klwt)
k=1

_1 iiwt i—iwt
= —4e +4e

. 1 .
2kiwt —2kiwt
+Z{ (4k2—1 ¢ k2 —1)n ¢ }

1
= —4+2 __ 2klwt
. Re{ " Z(4/<2—1)7r }

n>10¢% c ,=¢, WELTHDT, Eixc,(n>1) DFBEIEARE
TL7.

EiEEC TN T/ 33 TR (2023 AEEERI) HgrmE (11 A1H) 20 /22



Bl1.11 DZEY K

T>0&LT, —§<t§§@t% ft)=t VO BEBEHA T TR
SRITHER U722 BIBR M DAL F(t) TRUET. HOESITED n#0
DR

.
1 B —inwt
e dt
T + inwT /_T
2

_ i T —nmi < T) nmi 1 [ 1 —inwt] %
" 2nm { 2°€ 2)¢ [T o Tt I
Ti

— m(efmri_i_emri) +

N

( fnrri_e

nﬂ'i)
2n2mw

ZZTnMBBOLEE e =™ =1 ThHO, n HEHDOL EIE

el =T = 1 5,

(n#0)

EiEEC TN T/ 33 TR (2023 4EEEE) H7mE Q1 A1H 21/22



F-n=00D& &X

T
2

1
== tdt =0
()] _,_/_

PLEIZ&D, OZEDH f(t) DEFE T — Y TERHEI

Nl

) . 00 .
_ (_1)nTI inwt (_1)nTl —inwt
f(t)_z 2nm € _Z 2nm €
n=1 n=1
[e's] .
(-1)"Ti
— 2R nwt
(S

EiEEC TN T/ 33 TR (2023 AEEERI) #F7mE (11 H1H)

22/22



