Transformada inversa

e F(s)=N(s)/D(s)

® N(s)=0 => Obtencion de los ceros de la funcion (z))

® D(s)=0 => Obtencion de los polos de la funcion (s,)

El grado de D(s) normalmente es mayor que el grado de N(s)

Descomposicion en factores simples para el caso de polos
simples:

F(s)=..+ K, + ...
s—,

K. =F(s)(s— Si)|s=pi

A systematic method to find the inverse Laplace transform

) N(s) N(s)
F(s) = —= = — -
D(s) (s — s — s2)(s — 83) ° + - (5 — 5,)

If the degree of D(s) is greater than the degree of N(s).

5 K 1 K 2 KK K n
P ( s ) = -+ -+ oo e+
SF— 5 § = 5 S — 53 A

To find K|,

' A K(s — s Kils — s —
(s — sPF(s) = K; + 25— 5) + s — 1) RN Bils — 51)
5 — 5 D $ — 8,

> (s — sPF(s) = K, Find K, K,, etc. similarly.
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Next let us find f,(1) given that its Laplace transform is

l4s + 23
LIAO) = Fos) = 5o
14s + 23 3 11

F‘)S\:q — +
25) s“+S5s+4 s+1 s+ 4

Therefore, from Table 5.1, the inverse Laplace transform of F,(s) is

£ = 3e7u®) + 1le ™ u(t) = Be™ + 1le “)u(d)

2
+ +
F(s) = 2s 11s + 19 __K N K, n K;
E+DE+2)(s+3) s+1 s+2 s+3
Multiplying this expression by s + 1 and then setting s = —1, we get
2% + 11s + 19 2=+ 1=+ 19
T+ 26+ 3 (-1 +2(-1+3)
Multiplying F(s) by s + 2 and then setting s = —2, we obtain
25" + 11s + 19 C2(=2® + 11(=2) + 19 _

=5

2T D+, 2+ 1)(-2+3)

B _2A A UED IS,
ICEEVCE)

(=3 + )(—3 + 2)

Similarly  Kj

s=-3

ST N 2
s+ 1 s+ 2 s+ 3

Hence F(s) =
and from Table 5.1, the inverse Laplace transform of F(s) is

f(6) = 5eu(t) — Se”2u(®) + 2¢u(r) = (5e” — S + 2 u(®)




Problema propuesto

e Readlizar la antitransformada de:

4s+ 7
Fs)=——t '
(5) s> +5s+4

Sol: f(t)y=3e* +e" (t>0)

Caso de raices multiples

F=t—n_y Ko B | Ky
(s-s)" (s=s,) (s—-5)° (s-5)
1 dn—l
= ——|F(s)(s=1s.)"
(n-1)! T F@(=s) ]




Ejemplo:

2
F(S)=w =5, =0,5,=-1 (m, =1,m, =2)

s(s+1)
Fy-Kiy Ko Kn

s (s+1) s+l
K = F(s)s|s=0 =6

1 2
K= PO+ =2

1d[s*+55+6 -
=7 | |~

1'ds s
F(=2-_2%2 __3

f(t)=6=-2te" =5¢" (t>0)

Caso de raices complejas

N(s) K K*
+ R + +
(s—(a+jP)(s—(a—jp)) (s—(a+jB) (s—(a—jP)

El valor de K se encuentra igual que en
el caso de las raices simples

K, =F(s)(s-s,)

S= Si




Ejemplo

2
-1
F(s)=—5S2+30S 2 =5 =0,5,,=-1%2j
s(s +2s+5) ’
F(s)=£+ K, K,

+
s s+1-2j s+1+2j
K, =F(s)s|_,=-3

K,=F(s)(s+1-2]) 4-7j

s=—]+2j=
K,=K,=4+17j

4-17j 4+7j
3 7]+ +7j

F(s)=——+
s s+1-2j s+1+2j

f(1)==3+2/65¢ cos(21 ~1.051) (1> 0)

Transformada inversa

145+ 23
FS = = S =—2i [
() s> +4s+5 . J
F(s)= k&

S+2—-j] Ss+2+4 ]
K, =F(s)(s+2- j)|s=_2+j =7+25j
K,=K =7-25j
7425j 7-25]
S+2—-j s+2+4]
f(1) =~221e cos(r +0.343024) (7> 0)

F(s)=




dx | ) 2x(t) = de u(?)

dr’ dt
initial conditions x(0) = 2 and dx(O)/dt = —1.
let X(s) = L)),
Taking Lapalce transform on both sides of the equation, then
dx(0 4
$2X(s) — sx(0) — Ji—) + 3[sX(s) — x(0)] + 2X(s) = —
ar s+ 3

i Using the initial conditions

$2X(s) — 25 + 1 + 3sX(s) — 6 + 2X(s) =

l

25 + 11s + 19
(s + (s + 2)s + 3)

l

x(H) = (5e™" = Se”* + 2¢7u(h)

s+ 3

X(s) =

Application of Laplace Transform to Circuit Analysis

Laplace or complex
Time-domain L frequency” domain

V(s
ResisorR v(t) = Ritt) —————> V() = RIs)  Zals) = 2 =
— I(s)
L-1
i R I(5) Zys)=R
= AM—— -~ A A——
* B T oV T

w(r)

Inductor L:  w(f) = L

dt —
L'1 i0)
-
Z,) = Ls
oL P % I(s)
— — —_—
55— = v5—
o T v T *ove T

Ckt if i(0)=0 Most general case

R

dit) ————— V(5) = LisIs) = i0)] = LsI(s) — Li(0)




