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A AR,

® FUE{EA
e 11.3~11.7
° 11.9 11.11~11.14 11.17 11.20
o 11.22 11.25~11.27
o 11.32~11.35
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P 7 3 AR i

Definition 1: f () (t > 0) < oo, [~ f (t) e™*dt
1s convergent 1 a region

F(s)y=L(f(t)=[T[ () e dt.

R ZRETETHE X
1 o+700
= LY (s)) = — s) e*tds
Ft) = L7{F ()} 2,w./a_joo P (s)e*d
—LEFH K218 :

IREREIF (s), JRERELS (1), BEINEs
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H FH i Laplaces # %t

B (SR BR BR 3

ft)=e(t)

F(s) = L{e ()} = e e[ =~ (6> 0
2R

F)= e

F(s)=L{f(t)} = A emlor)t| = = L

Re{s} <= Re{a}
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LaplaceZZ #i-Examples

=R Vs Pk

IE5Z R 3

() = e cos (wt + )

s+ «) sin (@) + wcos (p)

\ (5 + )" + w?
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Laplace?z A 1 Jii

Fr ()= Fy (), fo ()= Fa (s),

g£'|‘$¢#’l‘$ aflfl (t) + a2f2 (f) £> aq Fl (8) + CLQFZ (8)

MU, F)SF(s) = ) 5 p (s) — f(07)

dt
L ' r 1
RatHE (05 F (0= [ [©d5 @

EIRFFE F (1) D F(s) = f(t—to)e(t —ty) = e *0F (s)
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LaplaceZ {4 Jii
RIRBEIE f() = F (s) = e f (1) = F (s — )
VEEE [ (1) 5F (s) = f(0F) = Slgl(;lo sf(s)

g f (1) = F (s) = f(co) = limsf (s)

s—0

wanmgm 10 Fi(s), folt) = Fls)
= fi(t) % fot) = Fy(s) Fa(s)
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Laplace 14z

B 5508 53 A 73 7R & SN B B RN ER % T A BR B B B St
BRSNS REFENEIBE R K BHENAYRERH,
FREFRIHERNESES

) Z bq;Si
F(S): ):zzo ca;,b; € R
;S

-
—~
A

>
N
n

1245 R B Y JR R BUK R 7 SR LI TIE
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‘l‘jﬁ 2 H N )
P 7 B i A2 #i (n>M)
SFn<mBYER, FA2ZMIERITTSHI TS, BIBER
AN B RIRVIFRFHITIL
Situation 1:F(s){X (X B 2IRAYIER

F(s) = i A p 2R (s) R =, RIBERZ AT LAFIE
i1 T Pe FERF ke Wk, F Prs

A, = lim F (s) (s — pr) = lim Fy(s) (s — pr)

S—Pk S—PL F2 (8)
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P AT AR (> 0n)

E',%HF()—83+782+10 , KEMFRH/ (1)
Ay As As
::() = 2 = 5 }? —
P1 s P2 y P2 = (3) < +S—|—2—|—S—|—5
A; =lim F (s)s =0.1
s—0
2s + 1
Ay = 1i 2) = 0.5
2 s—l>I£123(8—|—2)(3—|—5)x(8+)
2 1
Ay = lim T X (5 45) = —0.6

A5+ 2 (s +5)
0.1 0.5 0.6

F(s)=—+ —~ s f(t) = 0.14 0.5¢"% — 0.6

? s+ 2 s+ o
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LA VT AL R 1 T AL

AF () EAELZIN, FE—TERp, )"“Jaéf"*ﬁ?" L
ERp*, BRIMINNFERBEAHNER. ARG,
TR BB —EFIRE

A Al .
F(s)= —% 4 o p=a+ B, A=Al
S— Pk ST Py

ft)= L H{F(s)} = Aef' + A*el™?
= 2| Ale* cos(pt + 0)
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L A AT AL 10 AR ik

s+ 1 A A Al
F(s) = — > =+ =4 =
s°+28°+2s s—p; S—py  S—p;

pr=0,pp=—1+jp;=-1—
Ay =limsF (s) =0.5

s—0

A2 _ Fy(p2) _ s+1

_i3n
Fi(p2) 35244542 — 0'25\/§€ &

S=p2

f(t) =0.5¢ (t) + 0.5v2¢e " cos (t — 135°)
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AT AR ik

%@FZ(S)EI@%%EH*&'EH’JT B, REH— T mixE

1 S — Pk

S—pn

B i [Fl (5) (s—pn)m]

s—pn dst | F5 (s)
_ <« prt . Bim—k+1 i Pnt
F)y=Y" Age +Z[(m—k)'t ]
k=1 k=1
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K20 BN R AU I8 AL

n—m Ak. m Bl o . .
F(s) = E AR (s — pa)
(s) ( T%)+ll(8—]my 1

F@NS%V“—( L )wpwm+§2&wpnml

S_
k=1 Pk =1

P
o~
~
——
| — |

(')
. F(s) (s —pa)"] _ 2: m—t
Sli}I_]I}n dSl, 811}1}1)171 Bl 7T pn )

[=1

A1) [F (s) (s —pn)"] _ (Z’)!Bm_zf
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RN =W R B ULRSYE
B, — lim —— d(m_l)F(S)(S_p“)m,lslsm

s> (M—1)! ds™
F(s)=F(s)(s=p,)"

SF, () AT1(0<] sm-D) K5, FHxfs—>p BUKIR, S5 AUB,
KSR (), T A n<m’
Z_:aks" — Z_:ak5(k) (t)
k=0 k=0
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P AR i
Fs) = 10s% + 4 A A b5 By
@y_s®+1ﬂa+m2_:;+3+1+(&+%f+@+2)

Al:ll_I}(l)[F(S)S]:l

Ay = lim [F(s) (s +1)] = —14

s——1

By = lim_[F (s) (s +2)°] = 22

s——2
d 10s* + 4
B1: lim ( s 2(8—1—2)2> =13
s==2ds \s(s+1)(s+2)

f(t)=e(t) — 1de e (t) + 22te e (t) + 13 "= (1)
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R RN G it

AfE T vw=1iR— Ug(s)

Hﬁm#

etk ah s g B SR

) %D

= R[R (8)

1c(S)

1/(sC)
|

|
Cuc(Q) [©

Uc(s)
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AT TP PR o

JA¥ TG t[i = L— O—>— L —0O
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A A R A A B R L gt A T
RGO
lezl _|_Md12

Mdzl _1_L2d22
Uy (s) = slqly (s)+sMIy(s) — sLiip (07) — Miy (07)

Us (s) = sMIy (s) + sLals (s) — sMiy (07) — Lot (07)
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o BN AZEE
. VST K E B S
o HIEIR FHIRIRIRET B E, BRRERE, T=MINER
= A1 AL TR AN I 37 B R [E] A AL T
o XHERDTTEBIRILER
© BETE
o P F B MR A A FL A W) B u (0 ) BRI E, (0), B
Y ] 330 BR) 20 2T #2915 eR 3

o FIFE SRR RE L EEE, R A R
2| NI MELR : EL T F 5k RLOIT A A & B B 2
R ERGE =T
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5 L B AR e A B A I
100 FRBEEE, u (t) = 20e "e(t)V
o | BEHTRE, RO-OM MR
) 0_1;_uo %/)—1% 8 US(S) —
B - SURERT
BAXNNAIE: Z, = 01s 5
100 \ e
<)+ + ITRHEERE
) 04 °/1 1 U, (s) 2
- IOQ‘ 1. (10+E+018)U0(8): 10 s+1

20 20 20
(s+1)(s+2) s+1 s+2

(20e e (t) — 207 %e(t))V

Us () =

KRIBEFH:  vo(l)
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i
( 4i

4

()

ﬁjﬁh,ﬁ?ii‘ﬁ%j?ﬁﬁiﬁ AR

- %(& B LBt ORAAAS, t=ORTTF EUFTF,
R, U,=30V, R,=25Q, R,=75Q, L=0. 5H,
e C=5mF. Rt >0RTEI 2 IRy, Fu,
C_m_uc R
- Step!:K#¥NE1Eir (07), uc(07)
Step2: B FHEH B I
1 UL(S) —  Step3: TTESAKNDMBYR K
OO 4
— Lig(07) +
]L(S) 1/sC'—=
T Uc(s)
u.(07) /s <>
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sk FH 7 3 o7 34 AL 0 5K A

1L (s) Us (s) + Lip (07) — UC(SL) 0.3s + 15
S) = —
- Ry + Ls + & 5% 4 505 + 400
1 uc (07)  22.5s% + 11855 + 12000
L(S) = —I —
te (5) = SCL()—l_ s s (s? 4+ 50s + 400)

ur, (5) = sLI1 (s) = Lir (07) = 5= s5go+ 400
Step4 : SKEUE S HY R ER 2L

—2 2
5410 T s + 40

ue (1) = (30 = 8™ + 0.5¢~ ) V(¢ > 0)
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= up(t) = (=2 + 27V (¢ >

0)
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FEE LaplaceEZTﬁ%/ TSI
d Ry = 9Q, R, = 1Q,C, = 1F,Cy = 4F,
4 le Lc, us=10e(t)V
R
US(S) <> A_F Eg,ﬂgjjz’{klu\o ;kEE,/}IUf‘nEE,EEUO
- By | v Ce
0
7 B Rl/ (801) RQ/ (802) o 45S—|— 10
(s) = Ry +1/sC, TRy 1/(sCs)  (9s+1) (45 + 1)
~U(s) 10(9s+1)(4s+1) 1A 1/9A

I(s) = Z(s)  s(4bs+10) =80 s+1/4.5
U (s) = 1(s) x Tl sC) IV 1V

Ry + 1/ (sC5) s s+ 1/4.5
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% HLaplaceZ8 7 pr & A A
SKEUR 4

Uy (1) = (t)V + e /45 (1) V

i(t) = 8C x §(t) + (1 + %et/M) e(t) A
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Al (S)
U HE <:>

Hs

3T AR SR AT A FEL S
| 200 i = 1C' X 0 (1), u. =7
0O5H T :c
0.2F
N2

™~

1
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RS E DR Eiﬁ%ﬁ?ﬁ?ﬁ 1 P8 B S T AR

— Y | 111

. . é st R R (Ul(S)
u p— i UC

is <> . U - s ‘ —% %—FCS (s)

R=1Q,L =1H,C =0.2F,g=15,U, =6V, [, = 4C x ()

SKEARTSEHuc (1), ur(t)
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P A AR ORI FLE S TR

1 O
A R, R, +
S +
o . "
| = —0

Ry =10, Ry = 1.5Q,us = ¢(t)V,isg = (t)A
L Ry = 30,1 = (24 2e77%(1)) A.

48R Lo, = 0.25H,i.(07) = 0, ug =7

B REREFY, KLEH, BRIk
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Step 1. EUERAHF
| C
| |

==

7= 0.02
7= RC = (R, + R,y | RS)O:QC’,C:%:().OlF

1 _O.68—|—60
sC' )] s+ 40

Z(s) = Ry | (R1+
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VL T AL 0 SRR AR FL T S AR

O 2 2
Dt b e
Uoc (S) U(S) <
B — Ueel(s)=1(s)(Z(s) + R) = 1: ‘(43 ++ 4%(;0
O 1 (s)= Uas (9)
Step 2:L,,=0.25H (2(s)+sL)
/ o Use (3)
Fis) = (Z (s) + sL)

U (s) = I' (s) sL = (14.4s 4 360) / (s* + 42.4s + 240)
tap (1) = (9.09¢™4 +5.31e™) V (¢ > 0)
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KT ARSI i AL it

S(t) > h(t) BI— e 58 i BB s R 4 B BRHIE N B2 b (4)
é%rhuwﬁ mumufTh
y (1) = h(t—r7)dr

I \\

ﬁﬂ%E%ﬂ—/\"’%%’EH’J/FP/%SlﬂW“ e 8 = x (t) BYBHE,
i 2x (t) fh (0) WEREIFEAR S RETTE, &
BORLE R HT T #E T\ BRI R H 2T #8500 H 3 )
BRI R H T AR S FH
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X 2% PRI £

TRAIRL
L

v ()= X (s),y(t) =Y (s)

Y (s) = H (s) X (s) = 20

o E: WMANMESHRE, SIMNEEIFINERE

BHETE: MERYHRR, HMNESHMNGIRE
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25 PRI

®

XX 4% BRI 24
o Mo SR ERELY () SR SRR FIX(s)BI EL{E

H(s) = ¢
r(t) = 6(t) —= y(t) = h(t)



W 4% 5 B A9

£ A 1R=0.5Q,L=1H,C=1F,0=0.25.

K B XL R EH(s)=1,(s)/U,(s), 3R H(s)FI A7 i Mh(t)
R Hus(t) = 3™ e(t)V i % Hia(?)

1,(S)

>

_ I,(s)
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o4 2% bR %L

® MR BAVR S AL E B ALREEF R R R
o LS I B T RR SR o P48 B R SR T

H(S):Z (Z( Agm m)

k=1 \m=1 5 pk)

A, L1 1
b m %
(s — pr) (m — 1)!

BASIREUA TS FMBESHY, RET BHH
el Rz RO SR AE S HZ 3N

Ak’mtm_l Bpkt
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© PHLg R ZHY AR S AL E TN E

P2

o AT R = 4 J9 B ER R 3

8RR Y R

o IRE T AT H LB MNETR

o AT EHANGF

\/E

o RO RRIE, B T Ay
© 2 57 4% oR 2 A0 2 3 445 o

H (s)]
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ZENE A HLI B AR o AT 7 VR S 4

®© RERETTHE X

F(s)= /OO f(t) e *dt

o
o BEEFRHE, BANMNBRASIIHORRE
KEBEEEEME/RERBERERE

Y Li(s)=0.> U(s)=0
© ZZMEE, BE. B EMBEBERXR

( UR (S R]R )
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