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4. 7—) TR EBH
INOEE7]

(Fourier Series: Signal Representation)
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TTIAEBDEED
SFS RO EE (Definition of Laplace Transform,p.98)
BEE f(t) DX[E[a, ) THEBIES NIRRT HEE. TDIEZTF(S) £T Do
F(s) = jo‘” f (t)e*dt
t DRI (1) 12 s DEIBF(OER SSE HBR(ER) L ESTIRERENS.
F(s)=x£[F()]

BIDES. D OERDESE, LF,HDSTIREBEEZ THLES,
71 1 [0,00) THEES A ¢ OBIM A O TRES | et

DT 5 b D

T2 1 s OFBEH
55, ZD20O0EE Tk F. ORI, Mt (BEH)
i
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FH=\ / PR GOISWRIOr:
PGE ) ( «Gls)=£Lg(DI=\ e “g(t)at

w/ ¢ U;(;)}:Sjej“h(t)df
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STSAERNEAET B1=BIZIE

R HnERE (Definition of Exponential order, p.99) ——
BEIS £ (1) 23 [0,00) TERENTWBET S, 20D f(H) LT

| f(2)|=Me® (0=t< o)
RHRTEBM & aDBEETSH L& () BEREEOBEERE 7213 £(1)
I o DB v S,

y:Meaf _Z/:Mé'at

y=r(t)
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ST SREMIEFE D53 & (Sufficient Condition)
P /(1) 200,00 TRAMICHEETH Y, B IOMMET E, DL &
: $2aTHLZITRTDsZOWT () D777 AR LIA(O] 3FELET
by

B i L R Rl o T R P S AP S ——.

-t

Al 1P tlPe 4 il 211 A1 = I ]

1 A
y:::ﬂ4éat y:::ﬂ4eat
y=/(¢)

7 /

y=s(1) ¢

\s

B KO

FEFHERITIRI &

lime ™" =0,s> ¢«

t—>o0

jo‘” f(t)edt < j0°°| f(t)|edt <M j:e*s-“)tdt

v
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XK R ey
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X A PR RAT e
L A AR A
hteletetateleleteleleletetete
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Point: BABKf( & > o(—w) , f(HESIH0ELNSHFEZ > TV
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£(t) = F(s)=x2[7(#)]
1
i S
!
" K=
t (p>—1) Fgﬂn
b T
7 /s
“ 1
e s—a
. n!
e (s—a)™*
sin at sziaz
N
cos at PLIp
: 2as
tsin at (5 + )
SZ_CZZ
tcos at &+ &)
. a
sinh at .
cosh at sz~s—a2
e*lls
Ha(2) S
8(1) 1
8(t—a) e
1
erf(/1) sys+1
(=27 /)] & F(s)
5 S TSARER
w R

T,

STSRAER L OHE

f(t) F(s)=2[f()]
. af () +by(t) aF(s)+bG(s)
— e®f(t) F(s—a)
, H.()F(t—a) e ¥F(s) (a>0)
7(8) sF(s)—£(0)
w5 7(¢) s"F(s)—s"f(0)—s"2f(0)—
D i (1) Bl A (1))
S: F(u)du %F(s)
% 5} t (CUun-1 /3]
S£0~Soﬂmmw~wml é%F@)
_— t£() —F(s)
a 1(8) (—1)"F(s)
AR F(t)* g(t) F(s)G(s)




EE(STFIREBROD—EM) (Essentially unique)
v A8, o) BIEICKAHNCERTH Y,
’ LLAO]=£1(D)]
DRI LT Wb ET 3, Z0Or &, NER2EPERTE
H{t)y=12(2)

-

o el 1 0l - il ol

WAL T 5, ‘
& Al - Al A - AP Al il - i e g g i i = il gl - 1 i M Al A < ] e gl ‘lé
=32 1 (¢=*1)
7]
=) T fi(E)=1, ft={

BRICZNV—F BT A2k b, bBHA 1 DO V-7ET 5 EHE
mECHY, TN—FORLVB|EHWCHE, DL XEMF EINV—THT
LTHLE, 1207 Vv—2@T 588 f1, fo fzo DT 77 AT
NRTE—OBEHK F Iz, £ 7wt LIAWI=L1A0] 881 T

FGTSREWRET IWN—TFHFADEHEEZ DL, 151




WS TS RAEMDTEFE( Definition of inverse Laplace Transform)

B F(s) izt LT
LIAH]=F(s)
BHRIT () DBFEHETBEE, ZO () % F(s) DS 75 AT E »
v,
f(t)=2L7[F(s)]
TFHRY.

SfR)I=F@) ZHi R () [ F1=<SADHIIEE. EDTIL—Thi
1IDDRFBATI)ET B, CIT JIL—THITERGREA HIEA()
ELTIEERA R ZEES




WEBLDERANK

WS TSAEBRDIEE

F(s) ()= L7 [F(s)]
1 (>0 ) F(s) f(D)=2L7[F(s)]
-1 wnow aF(s)+ bG(s) af(t)+ bg(t)
= (n=1,2,3,) A
5 s (n—1)!
F(s—a) e®f(t)
- (s>0) 1 B ® -
/s Jat e *F(s) Ho(t)f(t—a)
Lm0 o ; ,
& ) - () \ )
1 at
s—a (s>a) € w4 F(s) —t f(¢)
1
s+ a -i;sin at (a=0) ® F(s)G(s) ) xglt) (G
S
P (s>0) cos at
L. (s>lal) 1
I ;smh at (a=0)

(s>]al)

cosh at
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BT HIEDANDIG,

I T, —HHELERBIEERHS FEAOVIRIERE
y P+ @y I+t any' +any =£(1) D
y(0)=bo, y'(0)=b1, -, ¥y (0)=ba @
B, IS TAERBHES TR ZEEEZXD, 12720 a1, -5 ani bos s
boy WEBTHY, RABAE v 13t ORI LT 5.

FTEHBERQRETI A IATRL 2B D,
LIy +ay® V4t anay +ay]= L ()]

SRl 2> &
Lly™1+a Ly P+ + a1 LIyt a Lly]l=21F(1)] B
Z ZTHSERIZBOHZE S, MO 2SDBERHTIEID BT

iz, Llyl=Y(s) &EBL &
LIy ™]=s"Y(s)—s"""y(0)—s" 2y (0) —---— 5" (0) |
Ly P]=s""Y(s)—s"2y(0)—---—y"2(0)

LIy l=sY(s)—y(0) 7



s, ZZHTK B y0), y(0), -, ¥y R0) BEIEZRHEOQ@ TE L o0
TWw5DT, o@D RRATSEE

Lly™]=s"Y(s)—s"tbo—s"2b1— " —ba
Qf[-y‘""”]=s”“Y(s)—s”“zbo—'"~bn—z -®
;rf[y’]:sY(s)—bo
FHADZRIE, B 1EHYUNAE s DFBEALC L ->Tws I EHLE I, Z
NeEDRBZ@ICRALTEHT S &
P(s)Y(s)+Q(s)=F(s) +®

DL s, ZZTPG)EQG)IRsOFEEATHY, Fis)=2L/(H)] ¥
%

®R%E V() DT L

P(s)Y(s)=F(s)—Q(s)

Y(s)= F(S;:,E‘S?(S) @

Y(s)=Lyl Z570Ty=2"{Y(s)]. L1z#>T, QRWHET 75 A %EH#
AB Iz

=2 [ F ]

INTOQ %Al THIKE S T2,
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7, £ e

oy g
s 1R

¥ tay" Vet ay=1(z) 7—7L -
L(O):bo, (1) 1 - P(s)Y(s)+Q(s)=F(s)

B T2

v

y=y(t)

W — 7y

KOLHFIE:

DA AR IIBEBERF OAEBKXT,. TNESTSAEHRIZKY
ZRIF DY) ERMHMET DIRARKIZEREND, 2D LD
[CLT. WahERSNn. ARRXAMNEEIESN D,

2)ZERIFICEVWT IRARBRZEE . YO)ZKDH D,

IYE)EHESTIRERL. M AEXDEEKRD S,
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A 1B EES

4.1. 1R ZE M D EE (Linear space)

__TCZDOARIRILZER]
@*EEIL.\% ﬂxFﬁﬁﬂ’\w_\
KT BDEFTEAZLD

EEVIRD “OAE” R “AH 7 —FORE %
Alet &, Vx%
EHALOBRBER Fiid N7 PLEE

£V,
I. [foiAHE]

VOEEZED220T X,y L THlxt+tyBEES
n, ROME2HAIT

L (zt+y)tz=x+(y+z) (FHEEER)

I, rt+y=y+x (R HaeLAl)

I, TamEMEEn288%7C0 087721 2FEL, ¢
RTOV DI WL T 0+x=x+0=x HEKYILD.

. VOY¥DOTmxic2oWTh x BRI S77Z1DD
T BEED xta'=x'+x=0 BEKHILD,

IO x % x OFIETA2MIT L VY —x TKRY.

. [AA7—FOAHE]

VOEEDTx EEBEDERaZHL, D affax
BEEEN, ROMEZHIZT

I, alx+y)=ax+tay

I, (a+b)r=ax+bx

IIs (ab)x=a(bx)

i lx=x

Q) wAH



—14.1.2 RBESDESE (Piecewise continuity,p.99) —

BE%L F(2) 28k D 2 2 DE&HFG) ) B AT L X, [0,0) CRSMICERT
HDHEWVS,

(i) f(¢) MEROBEMRKME (a, b) wBWT, HIRMED & %Ry TES.

() EEOHERXM (a0, 0) NOFEEOTELE R c KB WT, ZEERE
& AR (E

lim (1), Jim (2

e bEET S, 2 KEOBIE B TIZZNEaEERE, A
R E

il_igggf(t), tljggof(t) |
BT 5,

f\ £(8)

f(t)

: : ' =170 * a |
R H0IER AR

‘EoRCER TERAVEY



4.1.3 {BEAHEZEEEB(Odd or even functions, p182)
1. 1BRE%

EE: flx)=f(—x)
A RYAS): 3 &
ERE E v D,

WE . 777y — a .

B L THIRT 0O x

\' f@ar=2\ f(2)dz

a
0

Yt

2. HEAK
& fla)=—f(—x)
NS AIRVASYE S g
FEHE WD,
ME: 77 73ERR —a
L THIHRT
S: f(x)dx=0

3. BRSO RIS = (R
AR A B = (BRI
BB B = RIS 14




4.2 BAZERS(Function space)

4.2.1 BAERZEM]

ZZTi, RMla b] TRAWICELRBEROEZ D 2E 2 &
.
Frao={f | f(t) & {a, b] TR/H 7z BEE0
EBLE, T BEBZEH (2 VER) OoEHElToT
BWAEETHL I LbME, DD | |
ZER F ooy D AT, BB R g A § ?ﬁ
7 PVERUEBoT LW, - W n
2IRTCL JIRITLDR Y b VZEE &6 .
Lo, TOFM F ol bIRD
YIWHBE / VAREEL, Tl ; ;
R (NRASEZS LT 58 7 —

Fla,o) BRI 22 4]

BT wLTEBIS., f(2) 1% [a, ] TESRYICES
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422 REOES

Flann D20 f L gizDdnT
(1, 00=\_ /(Dg)ar

EfEgDABEVS. £
| fI=V(f, f)

=S iropa
ZfD/IVAEEIREEND,

—F oo cBIT2ABE / VLADEE —

e WHEE /VAZREETAZI &KLY, ZOBEKERI “EX” + “&”
DA 2 s

DEE2ZAND I ENTESE, AZOWTIEIZ Tk “E

(/s 9)
LAl gl

cos 0= (06 n)

T2DODEBfEgDRTHEREETDIENTE S,

@

(FEZSHE)
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4.2.3 EXZRNDESR (Definition of orthogonal function)

—EXDES

Flapy D2 DODBf &£ glzDWnT
(f,9)=0

DEE, fEgRERXRTLIENS,

(f,)=0kiXfgDdHH Ms%
W BRRUTH 5, (FEZK)

(p.184-185)
Fla,b]

—EZROEER
Flawy BT BB DIN {1, Fas vy fus oo} B3
(fo f)=0  (i¥])
RHTEE, BXREREXEERL WD,
35
| :ll=1 (i=1,2,3,)
AT LE, EREXRETCIIEREZBERE VLD,
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BEE) BSOS {F, fay s fas ) DHOZNEFNRBEVICER LTV & X,
BERXAENWD, JRITONRY PVZE R LEHERTAHEES. RIZBWT

1] 0] 0 ]
ei=| 0|, e=| 1], es=|
| 0 | 0 [

ETBHEE, ley,e), lenene) B ERERLRTH B, {f1, /20 fur ) DB
By Floe SEERRITE DO TEREDONRNY PUVBBHEWIZERL TWARE LR
5. A A—YPEPERVEEE, SKEORYZ MVTRALE S,
FloZNThOo/ vAaR| A 810 E, EHEXREWD, DF D IEH
EXHREE, BEAWKERLTWT, 2/ VA1 0O, HEELWEKOT
Y3 ki d, ROWITIE{e, e}, le,ene) ¥ HICITFEHBERR L
5, (RRAE)
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=81 :

1) }E’]Eﬁ;{ﬁ 27 @i’%'é? 7[—Jr,7r] b:ﬁb)fs E@ﬁ?’]

{1, cos t, sint, cos2t, sin2f, -+, cos nt, sin nft,

ERZREZLTWw5,
‘AR, ECETAR

sinasin 8= —%{COS (a+ B)— cos(a—B3)}
sin @ cos B:%{sin (a+ B)+ sin(e— B)}

COS ¢ COS Bt%{cos (a@+ B)+ cos (a— B)}

) B
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4.3 7—"') T #(Fourier series)

5.3.1 FERIRE%K
B f(2) BERLR (—0,00) TERINTWVSE ET S,
— A% »nEFE (Periodic function, p.182)
TARTD t(—oo< § <o) XL T
f(t+T)=1(t)
LR ER T PEETZEE, () #B T ORBEBE w5,

FEIHARE% /(1)
BUNT -3 OERLTEbh 2B 2 BB L wS, f(¢)
LD wHErhTwaEKET5E

f(t+3)=/(t)
W 5O THE T X3 Th 5.
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{5282 :

1)1 EEARORTCEEINTWAEHEKO 77 72825,

O

f (0=1<1)
0 (—1=¢<0)
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LFERE
XD X 5 2EAR 2 woEHEERH B,

188 27

—4r —3xf —2m -—nr

1 EHHEE 9

b L
f(t)=ao-1+21(ancos nt+ by sin nt)
ERETEINET S, COLEEB an, b BEABDBDIZRDZDEZ S ?

ZZTI) 2T canDEBEAL LT, BRE m L £(2) & cos mt,
f(t) & sinmt ONFEEEELTAH LS,



cz f(t)=a,-1+ ) (a,cosnt+b, sinnt) msma &bz
E+§L/-CHJ:50 n=1
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4.3.2 7—)IHE|

—7 =1 ITEE 77— TREDESE (Definition of Fourier Series)
f(t) 2RO ER AR 2r OB E T2, DL &

an:ig” £(#) cos nt @t (n=0,1,2, )
VIS
ba=—\"_f(t)sin nt dt (n=1,2,3,)

5 () DT =Y TREE VYL, ZhS R R

Qo
2

() O7=) THEBEELIZ7-) THREER - L

+ Z:fl(an cos nt+ bpsin nt)

Fals w—az—o-k g,l(an cos nt+ bpsin nt)

7 — ) RS LI A(HWCINET A2 E I DOWVTIHIROEERH 5,



-EIE2.2.1 [Z7—-UIDEE] (Theorem 7-1. Dirichlet condition)
£(t) R 27 ORAECEGRBIHE L, () bESNICEHTHS | (p.183)
Y32, ZOEE (D7) IZHEBEOWTIRORDBIHKILT 5.

@

5 +7§1(an cos nt+ bpsin nt) }

/(1) (F(2) ¥& ¢ T Hie)
TR 00} () i T R

72120 f(1—0), f(+0) ZFNEFN BT B f(t) AR, AEFRIRE.

-;' AP AP A LA A A A Al A A A A A AP A A N P A

BB ZFAHIX CCT TEZRWY, 7V ik () ERRTETEZED
% () WPEEL, EHETROLVATRETNERICEN TV 2 HOEAFITIY
HTHLWHLTH5, (fEEAR)

(1)

25
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15']554' 1AMBRO LS CERSNWLBY 2r 0B (1) 07 7 7 2 &,
27— 2B ERD LS. ‘

0 (—7<t=0)

7= (0< 1= 7) 1 I

NO

od
N

S

o'

=2r = @)

TR f(t)~%+z(sint+%sin 3t+%sin 5t+--)

T
BEI %K f(t) )ik
M\\/, o
n=1&FT
n=3 T n=11 ¥T

J— ) IRBUITEGEAR Tz EGERTELTELDT,. EALEYTH S,




EFE p.182-185% 5% A . fHIRE (Solved problems) : 7.1-7.4%1E &L T
LITODEEZECZE

1) 1EHSKORTERSN T2 AHEHD S 7 7 2SR IV,
| (=t (—rx=t<n)

2) 1HBPRO LS CEBESHWIAY 2r OAES F(t) D75 7 2 x,
ZTD7 -V LFHERD LS,
4 (—a<t=0)

0= o<ram
3) DB D 77—V HREURER % ke &
(1) f(x)=cosxcos3x

(2) f (x) =cos® X
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