577 A0

BIBTH $E14[E

I\ 2/ Ken Kobayashi
REBZEAX Tk RETFER

2026 £ 11 B 16 BH (R#&E#HH: 2026 £ 09 A 29 BH)

1/23



=P/

(1 BUA A P& 5

@ ETTSRAEHICE T BE D DR

© 575 AEH %z AV IIHMERE DA



=P/

O FESTIR

E



575 X

s DR F(s) ISR LT, L(f(t)) = F(s) 729 [0,00) LD f(t) BMEET D LT,
f(t) & F(s) D¥EFTFAEHRL L),
f(t) = LY (F(s))-
ERT. BB WS TIABRESTIABBRESLRLHH S.

—BDBAE, B5TFRAERTLE—DICEES LIZESHL.
LHL f(t) ZEGRARICREITNE, 575 RIS IE—DICEES.

EE (¥373XEHBD—FE)

EHBEE f1(1), f2(t) ICH LT, L(f1(t)) = L(£2(t)) BB, fi(t) & fo(t) E—HTS.

U, BT TS AEHRIF—RBICETEDDL L TERT 5.

2/23



$S TS5 2EHDF
STSRAEHRED, WS T S5 AEHICEAT 3ELADIESN

(575 RBHBRIGRA—BR])

3/23



5. STAEER
f(t) F(s) f(t) F(s)
! teosat | SO
1 B cosa &+ a2)?
|
tn e tsinat AQ
gn+1 (32 -+ 02)
1 s—b
t bt e e s
e? T4 e’ cosat b2 +a
n! a
t bt o —_
t"e® —(s — e’ sinat 50+ a2
s s
cos at ) cosh at 2 a2
) a . a
sin at i sinh at 2 a2

4/23



B3T 5 AEMROUEE
575 2BROBIMD 5, ¥5 75 AT E S D:
B (#5735 R TROBHE)

F(s), G(s) DS TS5 REMEZNEN f(t) = L~V (F(s)), g(t) = L1 (G(s)) £F3. C
DY EEBDOES a, b ICH LT, ROEHD T2

L' (aF(s) 4+ bG(s)) = af(t) + bg(t).

ERBROUEN S, MOBBOES TS AEHRICEAT 34BN FONS:
R (ROBRICKTIES TS XK

F(s), G(s) DS TS5 REMEZNEN f(t) = L~V (F(s)), g(t) = LN (G(s)) £F3. O
DY F, KOO IO

5/23



s+1

F(s) = DEZ TS5 RAEHERD K.
s2 4+ 2s

o DN 2+ 25 =5(s+2) CAMDRTES. T TUTOBRRBOBEEEZ 3:
F(s) = s+1 A B

s(s+2) s+s+2'

e CORDREAZFTET DL
A, B _(A+B)s+24

s s+2  s(s+2)
* F(s) DRFLiREZLEL T

A+B=1, 24=1.

o« koT A= ,B:% ERED,

DO |

1 1
F(s)==-=
(8) =53

EEITE. FoTEDHES TS RAEHIZL

1 1\ 1 1 11
L= YF(s)) = —L—1<—) —L‘l( ) = -+ e X,
(F(s)) = 3 S+ 3 —3)=373°

1 1
2 s4+2°

6/23



=P/

@ ETTSRAEHICE T BE D DR



Cliba g bap.

[ HSTSATMTE, SBOERIRERVTHIIRIRETS = LHEH

| HADBABOE | HE 2 ROBEROEE (T>FLAEL)
s+ 1
s2+2s’

o CDGE, PRIF 0 L 2 LHERBZIBERFL,
s+ 25 =s(s+2)
CEBDETES.
o CORBN=RAVS L

7/23



DEHERE B OBS DI DRI
i (EREHOBE)

3s—1

F(s) = 57— ZMR0BOELTES TS XAEHRZ KD K.

2 —4s+4

o DHEHZ
2 —4s+4=(s—2)
THHEEED 2 DI 2 2.
e DT
A

ZmIcTEB ADENBD? ~ FFH 1 ROZBEABOT, B 1 DTIRENEL.

o ZDHEIL,

A B
+ )

s—2 (s—2)?

F(s) =
EEL ERDPEDENTES.

8/23



s ElZBRLTELEDES L

A B __As-2+B_As-24+B
s—2 (s—2)2  (s—22  (s—2)2

o £oT F(s) DHFDHRB LT B L
A=3, —24+B=-1
THD, CNERCY A=3 B=5 LRE3.

e IE&LD
3 5

s—2+(s—2)2

F(s) =

CEDDBAETET, STIRAEMERNSZDES TS AEHRI
1

L_1U%s»::3L_1(gtj§>—%5L_1(®_}2P>::36%—%5u¥?

ERFES.

9/23



EHDIRE HDIBEEDERD 73531
I (EBOREROBE)

sS+5

10 oS TSRERERD L.
s —2s+5

F(s) =

o NEHE s*—25+5=(s—1)2+22 THH, RYOBEATIICNALERHAE TS A0,
(PBEDIRIL 1£2i THD)
e CDFHIF
A(s—1) 2B
G-1P2+2  (s-1242°
CEDPEDIRT B, (AICIE (s—1) D B ITIE 2 AT BN TV C LISER)

e HilzBALTELEDESL
A(s—1) 2B A(s—1)+2B As— A+2B

G121 2  (5-1P2+28  (s—12+2  (s-12422

F(s) =

10/23



e KoT F(s) DOFOHRBELERT D &
A=1, —A+2B=5
&D, A=1,B=3 &RF3.

o L7=hHoT
(s—1) 2

FO=Goprz t? Gonrre

CERDERETE T, FTSRAEMRISEDES TS5 IEHIZ

e -1 () < ()

= el cos 2t + 3e’ sin 2¢.

11/23



DO PBRBEDOF LY
P(s),Q(s) % s DBER L T3 EESERDI|H DML

F(s) = ggz; (772 L P(s) DX < Q(s) DRE).
BIROBDBE Q(s) MERBBERIR M, Ao, ..., M DDA,
Ay A Ap
s— A1 +s—)\2 +.”+s—>\n
BIRZHDIFE Q(s) ERE m OEHIE A ZHDHE,
Al A2 Am
Wy poy s Py

EHDIEZHIIHEE Q(s) NEHDIE a+pi (€ R, B £0) ZHDIFE,

A(s—a) B.-p
(s—a)?+B° (s—a)?+p°

12/23



3s2 — 16s + 21
~ (s—1)%(s+3)

ZERDEAR L TES TS RAE B2 KD &K.

o SEISEIRE LT | (BIEE 2) & —3 (B 1) 550,
« ZCT,

EBEWVWT, A B CZRDB.
o HUDEIAEZE N LTELEDEBEDODFIF

A(s—1)(s+3)+B(s+3)+C(s—1)* = (A+C)s*+ (2A+B—2C)s+ (-3A+3B+C).

13/23



* F(s) DRFELBREUILE T D &
A+C =3,
24+ B —2C = —16,
—-3A+3B+C =21.
THH, ThzEf<L A=-3,B=20C=6 &RF3.
e UELKD
-3 2 6
_s—1+(s—1)2+s+3
CERDEAETETT, 20> TS IEHIZ

= () () o )

= —3e! + 2tel + 6e 3.
ERFS.

14/23



HE: KANEICEBER A B, C DKRDHA
o FRRIFIERD s ICXHL T
352 — 165+ 21 = A(s —1)(s +3) + B(s +3) + C(s — 1)?
DEDIIDER A, B, C Z R TRKRD . BIOFELLT s ICHEDEZRALT
ERERDODBZFELDHS.

e s=1%ZKATBL

e s=-3=ZATBL
96 =16C ~ C =6.
e s=0ZHATBL
21=-3A+3xB+C ~ A=-3.
KJED s ZRAL TEBZRDDZHFEERANELEWVS.
BRG AR LD BRANEDIES HERICERZ RO SNBZFELHS.

15/23



=P/

© 575 AEH %z AV IIHMERE DA



573 RAEHERVIREDTRN

Step 1: EMDAERZ TS XEHRTS. « s DHARATORYAERZES.
Step 2: FoNIRHAERZHELS. ~ s DEAZRED
Step 3: s DEAEFES TS RAEHTS. ~ t DEARE1ES.

t DR s DR
S5 2T
[ O At ey } ~ Kdak AR
<
[ﬁ%{ﬁﬁﬁiﬁ@ﬁ@} e | fEEROR |

Figure: 5 75 2ZH AV TEMP AR ZEEER

16/23



575 A& H%E AV IR ERIE DiFE

t ZHIIEHE T BEH «(t) ICEAT ZROVEAMEREZ &I T

A2z dxr
— +2
o) 3dt+ z(t) =0,

o L(z(t) = X(s) £BL L,

& )
L(E;E) — 52X (s) — 52(0) — 2'(0).
o LoTHMHOARRDAEINDS 7S5 AL

L 52 5% L oa(t)) = (82X (s)  sa(0) — (0)) — (X (s) — 2(0)) + 2X(5)
dt2 dt x(t = (S S ST X S S X S

= s?°X(s) —s—1—3(sX(s) = 1) +2X(s)
:(32—3s+2)X(s)—s+2 128



MR AZEXOELDS TS5 AEHIF 0 .
Lo T TS RABBRUCL > TRDAEREFS:
(> =35 +2)X(s) = s — 2.

CDAERE X(s) ICOVWTHEL L
s—2 s—2 1

X(s) =

Ko TCT TS RAEHBRI SVIHHERBDREIEIRD L SICKES:
2(t) = LY(X(s)) = L~ (S_LJ _ ¢,

$2-35+2 (s—1)(s—2) s—1

18/23



PR (BERDEHIENBZIEEG)

t RN ER TS 2(t) ICFT B ROVERERREZ T

d> d
Eg - 4d—§ + 3z(t) = 4e*'sint, 2(0) = 0,2'(0) = 0.

o L(z(t)) = X(s) £ B ¥, BExonizARBROEINS TS5 AEHIE
L(A&l) = (s2X(s) — sz(0) — x’(O)) — 4(sX(s) — z(0)) + 3X(s)
= (s* —4s+3)X(s).
o Xfc, BUIDT T REHIT
L(GD) = ﬁ
o FOoTT T ABHICE > TRDATERE1FS:

(s° —4s+3)X(s) = 1

(s—2)2+1"

19/23



o COARENXE X(s) ICDOVWTHRC L

4 4
Sl e v (PR ey y Rl Py (PR ey

CEDDENEZ LT, ERZRDB L
A=-1, B=1, C=0, D=-2
ERES.
o L7h>T, ST RAEHMRLDYVHAMERBEDRIZIRD L SICKRES:

LM (X(s)) = L (:1) QLT (s - 3) i (ﬁ)

= —¢t + €% — 2 sint.

20/23



HlRE (BIXESHZz2TIHS)

f(t) ZBEMDOBEHE Lo, ROVIEREREZ T

e L(z(t) = X(s), L(f(t)) = F(s) £H6<K &, ERoNHFEROMAD S TS A E#IF
L(FED) = (s°X(s) — sz(0) — 2'(0)) + X (s) = (s> + 1) X (s),
L(B3) = F(s).

e £oT X(s) ICDOVWTHELC L

_ F(s)
X =F71
o L7=h > T, ERIEDS TS AZEHHAD SHEMEREDREIIID L SICKRES:

82:_1 F(s)) =sint * f(t).

L 1(X(s)) = L-l(

21/23



FEH

AROIEDIED
s BSTSAKMDER LA
o WS TS AEMIIE T BENDED R
o 573 RE e BV ICIEBERIRE DAL

HETOER

o MANWPRICEDKES TS AEMDABRZHRT 5.
(BERZHDHE, BHPEBICEZHEOHRVITEER)

o WS T REMEBVWICHIHMBEREDKBED RN ZHEZI 5.

22/23



ST AEHBDEE
SRR L(af(t) + bo(t)) = aF(s) + bG(s)
*mum.ufmn)zép<2)
BEA L(c™f(t) = F(s —a)

R OMSAY L(% f(t)) _ sF(s) — £(0)

L(%f(t)) = s"F(S) i sn—lf(()) T 3"—2f/(0) S N f(n—l)(o)

SEIBDMSE L(—tf(t)) = %F(s)

SRHEDSTSRAEER L(f *g) = F(s)G(s)

23/23



	逆ラプラス変換
	逆ラプラス変換における部分分数分解
	ラプラス変換を用いた初期値問題の解法

