Sistemas y Senales |

Expansion en Fracciones Simples

Temario: Cap. 3: Item 3.1




Caso 1: Raices reales distintas
Y (s) = (s+2)(s+4) =A+ B N C
s(s+1)(s+3) s s+1 s+3

A=lim sY(s) = lim SF2)+4) 8

0 =0 (5+1)(s+3) 3
B=lim (s+1)Y(s)= lim &F2E+4)_ 3
s s>-1 5(s+3) 2
C=lim (s+3)Y(s)= lim T2+ _ 1
53 s>-1 5(s+1) 6
Luego

y(t) = %ﬂ(t) —gew) —%e%(t)
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Caso 2: Raices complejas conjugadas

Y(s) = 1 —A+ Bs+C  As’+As+A+Bs”+Cs
s(s°+s+1) s s°+s+1 s(s® +s+1)

Ral’cesen:plzo;ngz_lijﬁ

’ 2 2
(A+B:O (A:]_
\A:]_ \C:_l

S—I—l—l—1 S+1+1

Y(s):l_ s+1 1 " 2 2:1_ 2

s s’+s+l s sP+s+l sl/ 1j2 3
s+ ]+, .
Re{p,,| 3
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Caso 3: Raices reales con multiplicidad
S+3 A B C

Y(s)= 5
(s+1ﬂs+2) 844- S+2 (S+2)
. S+3
A=IIm (s+1)Y(s)=Ilim =2
s—>-1 ( ) ( ) s—>-1 (S+2)2
. d 2 . d|s+3 . S+1-s5-3
B = lim 5 (5+2)°Y() = fim ds{sﬂ}zslm sy
. S+3
C=I 2)Y(S)=lim ——=-1
sl—>rp2 (S+ ) (S) sl—>rnZ S+l
Luego

y(t)=2e"u(t)—2e u(t)—te ™ u(t)
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Consideremos el caso mas general de una raiz real con
multiplidad M

Y(s)= L — = l + K, — 4ot Ky v
(s+a)" s+a (s+a) (s+a)
ky = lim (s+a)" Y(s)
M-—]
K, = lim 1 d [(s+a)MY(s)] - j=12,--,M —1

s>-a (M — j)rds"™)

Luego

y(t) =| ke ™ +K,te ™ + kytPe ™ 4ok, tM e | pu(t)
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