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8.0 5]& (Introduction):
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8.1 i HrAZ#  ( The Laplace Transform)
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X (jQ) = j“; x(t)e gt
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8.2 R TR EIEL ( Region of Convergence )
—. W& ROC:
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B2, x(t) = —e"u(-t) o

1
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ZHA: BEX(H)RBEES T <t<ow , o, #EROC
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1. 2t (Linearity ) :

A X (1) <> X, (s),
X,(t) <> X,(8),

o]

ROC:R,
ROC:R,

=

R4

ax, (t) + bx2 (t) <> aX,(s)+bX,(s)

Lt



Bl x(t)=5(t)+eu(t) X, (t) =—e"u(t)

X, (s) =1+ 1 :S+2, ROC.o>-1
s+1 s+1
X,(s)=—=, ROC:o>-1
S+1’

m x(t)+x({t)=5(t)<1, ROCHEASTEMH.
- HR5 R, LRXER, FTEA X (s)FFE.
2. WRHEE (Time Shifting) -

#  X(t)eo> X(s), ROC:R
| x(t-t,) > X(s)e ™, ROCTZ




3. SEF# (Shifting in the s-Domain)
H X(t) o X(s), ROC:R W,
X(t)e™ <> X(s—s,), ROC:R+Re[s,]
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FRHA X (s—s,)BIROCREF X (s)8IROC
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4. W REZHE (Time Scaling) -
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5. MR (Convolution Property)
A X () <> X,(s), ROC:R
X,(t) <> X,(s), ROC:R, M
X, (t) =X, (t) < X,(s)X,(s) ROC: 8% RNR,
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6. B3 5H4r: (Differentiation in the Time Domain)
# X))o X(s), ROC:R

) dﬁt) & X (s), ROCESE R, A THE .

= X (syEs=0F—Hhm=, BZB_ATROCEF
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Bl x(t) = e u(t) <> X(s) = ﬁ (o> —1)
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Bl x(t) =u(t) < X(s) =% (o> 0)

X'(t)=5(t)«>1 ROC: BEASTH

7. BIE#R4:  (Integration in the Time Domain )
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8. siEifi4yr: (Differentiation in the s-Domain)
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9. siHF4r: (Integration in the s- Domain )
X(t) <> X (S) ROC:R

%x(t) o[ XE)ds,  ROC: R
iE: X(s,)=[ x)edt
L "X (s,)ds, = j [ xtye dtds,
= [ x() j “eds,dt = ji% x(t)e " dt

% x(t) <> [ X (s,)ds,




10. #]{EEHE: (The Initial-Value Theorem)

HHRRES X)) FEt=0E&FRBE, x(t) & X(s)
H limsX(s) =&, M x(0")=limsX(s)

S—0o0 S—0

iE: ct<O0fx(t)=0, BEI=0FEIFREH.

S oX(1) = x(t)u(t)
¥ X(Et = 0" B A ATelory R BB
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X(S)—_X(O+)+iX(O+)—|— _|_Sl (n)(0+)_|_

limsX(s) =x(0")
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11. ZEFEHE:
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| 24|
N
L

E: - X(t) 2B
[ W gt = [“eax(t) = x(t)e™

- X (s) BRTHE

,'f—:ii‘«JE SEI'JZE‘ 3

N

(The Final-Value Theorem)

GRERESx(t) o X(s)y BEt =0 EFAREH,
X (s) BRES=0AUF—MR=, HABMKIIES
HEA¥|.

| Iim X(t) = |SII’73 sX (S)

%L:I?; E.EE [ = O %ﬁﬁ-@ﬁ:
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B SX (S)AIROCHHAEE Q) .
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x(t)e™|” =-x(0%)

J'OOO d);it) e %'dt =—x(0") +sX(s)
5550 H,

j;?yﬂdt = j dx(t) = lim x(t) - x(0")
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(Some Laplace Transform Pairs)
U(t)BR o (t)IRLIRAR B H &, I Bz FRARH A %
B, AJRPAKHFEH S SHIRLIRR .

1. x(t) = —-u(-t)

u(t)<—>% (6>0) u(-t)«rE >—% (o <0)

Co=u(-t) & % (o <0)

2. x(t) =e*u(t)
u(t) < % (o >0)
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a

SHRTHE € U(t) <> —
S+a

(o >-a)




3. X(t) =—e*u(-t)
U(’[)<—>% (oc>0) U(—t)(—)—% (o <0)

t 1
SEFEREA: - u(-t) (o < —a)

S+a
4. x(t)=e ", a>0
X(t) = e *u(t) + e*u(-t)
1 1
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x(t) = — (e™*
(t) 2j(

X(s)=

1

1 1

—e %) y(t)

Zj(s—jQC

S+ €,

(2

C

s ‘)

6. x(t) e cosQ.t-u(t)
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d,6 1 1
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T} Tl 1
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8.5 Hhi KA. (The Inverse La

nlace Transform)
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R ER ST

= D(s) BIBEET,
KR, BRHEERNRHRIED T
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s 3wt )
1
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8s—16 A B C
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8s—16
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C=X(s)(s+5)|_. = o 1)(S+3)55_—7
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8.6 ELZATEILITRSZH E s 547

( Continuous-Time LTI System Analysis in s-Domain )

—. S SHE:
y(t) = x(t) *h(t)

Y(s)=X(s)H(s) ROC:HaFRINR2

ROC: R1 R2

HRGRE, H(s)AIROCHEIE j() H,

R Y (j)=X(JQH ()

KBRS AE. H (JQ)RAGHOTENRI.

SHs=jQ) H,




H(s) R R R S R R
H(s) <> h(t); H(s) = ﬂ
X(s)

—. RGERHANITHE:

1. HLCCDEHiRKI R %::

N k M k
mmanE >a "L => b S

= dtY &

N M
RN ER ) a,s"Y(s)=D bs X(s)
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H(s) = m—1xT SHBHEH

a s
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0

SREREBN H(s) , HREEROC, BEMEE
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T

MNARGERYREEEHAHVER. BRERS, HH(S)
KL aHME s FHRBNEEFEHE.
- BRERYRIER J@%I 251 B R A —
ERRI. I0: H(s)_ , ROCEEZA
B =BG, {8
h(t) =e "u(t+1) RERIEERH.

2. BFEMSEHER RS
ATHFERRBER/REH(S) , RFE2—1NHEET,

ﬁn% H (O)B%n W2 F BT LARA RE

T
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H(s) WIROCTT R R Gy E R . BRMFE.
Bl EESHELTIERRGNSRSENT:

IFRaEE: 3  J<2
(3+§)
=M ey —=%

HEHMHO)=1 , MA"EMm =2, T=

2S+3 1 1
= + ROC: ~1
s°+35+2 s+1 S+2 (o>-1)

H(s) =




B2 SR R RS R

S+3
O ey O T

N
1T
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B2 Fir T~k RGeS

S+3
l(S):(s+1)(s+2) 1. (8 )_s P
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HINE FHASsIn(w tu(t), WIHHH
W, S @S
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Y, (t) = LY, (S)] ——tSln(wot)U(t)

Dok, A eA R G T, TURSGEAIEE




3. HAEEREN RS-

FEESLCCDER I EfRsEiny, AT RGER
SHLCCDE#mAEY H), haEEhabERSH
H(s). AEBRBRAGEHWER. BEMMEROC.

fl: EEHERAZGEERD

1

X(t) $Yi(s) f 'SYl(S)Iz‘ —3>,l Y(:t)

AN . . €/
R Y,(s)
-5 !

—0

Y (5)=—3Y,(5) + 25Y,(5) +5°Y,(s) (D
E Y, (s) = X (8) —5sY,(s) —6Y,(s) (2)
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X (S)

(2) & Y,/(s)=
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2 —_—
RA (D 8 Y(s) =2 2573 x(s)
S°+55+6
2 —_—
“H(s) =2 +2s3 o> -2
S°+55+6
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5S+5
s° +7s°+10s

g - 3) FEE

> S_l

H(S) = b
2s 6s+12 3s+15

s* (5/6)s_(4/3s

H(s) =

2 1+2sT 1457

F(s) @,_>

"|5/6

—0)

4/3




8.7 FHRSHETFHE

o TR AE

o X
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8.9 BBHIRTH:

( The Unilateral Laplace Transform)

— EX: y(s) = j;f x(t)e *dt 8 5h s A5 ik
1 po+ie st
x(t)=2—7zj L_OO y(s)e>ds
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555 (Differentiation in the Time Domain)

A X))o y(s) MW x(t) <> sy(s)-x(0)
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3. BEEMR: (Time Shifting)
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8.10 A FMatlabsth R %:
1. #5r7EIT

m m-1
b,s" +b, S " +--+DbS+Db,

FHEZHN  HE)S

[r,p,K]=residue(num,den)

n n-1
as" +a, ;S +---+aS+a,

num=[b,, ,b 1 seees by ]

den=[a,, ,a,.1 se-es Qg ]

r#fa oA RE pARR
L3 2 k=0)




s°+4s+6  s*+4s5+6
(s+1)°  s°+3s°+3s+1

>> num=[1 4 6 ];den=[1 3 3 1];
>> [r, p, k]=residue(num,den)

H(s) =

1.0000 1 2 3
2.0000 H(s)=——+ -+ >
3.0000 s+1 (s+D° (s+D
> 1.0000
~1.0000
10000 h(t) = (e +2te™" +6t°e " )u(t)




pzmap FERSE
impulse Sk HEL &
freqs SkSnZRNE R
laplace RIEHEFT i
ilaplace FIEHHT R Tk

symstsab
f1=exp(-a*t)*sin(b*t)
f1 = exp(-a*t)*sin(b*t)
F1=Ilaplace(f1,t,s)
pretty(F1)

f1=exp(-at) sin(b t)
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