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Funciones de Transferencia Discretas

EJERCICIO 3.1

Encontrar la funcion de transferencia discreta para el siguiente sistema:

E(s) * C(s) » C*(s
DB M0z 1 Gpes) =%t &
G(s)
1
GlO(S):s(s+1)
C(z) _
B O

~Ts
G(Z)zz{l—e Gp(S):|=(1—Z_1)Z{Gp(S)}
S S

G(z)=(1- zl)z{ ! }

s?(s+1)

Por residuos:

- Residuo 1:
1 1 z
: [( )sz(s+1)l—eTsz_llz_l z—e "
- Residuo 2:
d( » 1 1 -z(z—-1-T)
Ry =|—|s 2 Ts -1 =T 2
ds| s“(s+l)l-e’z o (z-1)
z—1 z z2(z-1-T
G(z):( j -~ ( 5 )
zZ )z—e (z-1
2(T-1+e " )+(1-e T =Te "
Gy 2 J+(l=e T ~Te ™)
(z—1)(z—e¢"")
Si T=1:
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0.367z+0.264

6(2) = 067

EJERCICIO 3.2

Encontrar la funcioén de transferencia discreta para el siguiente sistema (T=1):

Y(s) , Y*(s
X@ [ G L8 YO
5
GO = e
z
F = 0
Y(z) _
X(2) =F(z2)G(z)
-Ts
G(z) = z{l - z G, (s)} =(1-z"" )Z{@}
G(z)=(1-z"" )Z_;_
B | s(s+2)(s+3) |
G(z)=(1- z*l)z_;—
- [ s(s+2)(s+3) |
Por Residuos:
-Residuo 1: R, =|s > : = >
' : s(s+2)(s+3)1-ez7" ), 6(z—1)
-Residuo 2: R, =|(s+2) > : -t
2 s(s+2)(s+3)1-e™z7" ), 2(z-e?T)
-Residuo 3: R, =|(s+3) > : =5—Z
3 s(s+2)s+3)1-e"z7" ), 3(z-e7")

z—1 5z 5z 5z
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Gz = 0582+ 0.18)
(z - 0.135)(z - 0.05)
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Y(2)
X(z)

=F(2)G(z)

Y(z) z 0.58(z + 0.18)
X(z) z-0.5(z—-0.135)(z - 0.05)

EJERCICIO 3.3

Encontrar la funcion de transferencia discreta para el siguiente sistema

X@ o MATGe Y(s) , Y*6)
GP(S)Z(sil)

2my —my; =Xy

Y(z)
X(z)

G(z) = z{l e G, (s)} —(-z2" )z{w}
S S

=D(2)G(z)

P 1
G(z)=(1-z )ZL(S+1)}

Por Residuos:

-Residuo1: R, =|s ! ! =2
s(s+1)1-eTz! oo (z-D

. 1 1 —
-Residuo2: R, =|(s+1) — :_ZT
S(S+1)l—e SZ_ S—1 (Z_e_ )

z—1 z z l1-eT
G(Z)—( S j[(z—l)_(z—e_T)}_Z—e_T

2my —my; =Xy

-z M@ =X

El Filtro digital:
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D(z)—M(Z)— 1z
CX(z) 2-z' 2z-1
1 = D@62

Y(z) z 1-¢ '
X(z) 2z-1z-¢7'

EJERCICIO 3.4

Encontrar la funcioén de transferencia discreta para el siguiente sistema:

G(s)
E(s * :
R(szr (), E*(s) MOZ - GoGs) C(s)
1
©O=0
C(z2) _ G(2)
R(z) 1+G(2)
G(z)= z{l et G, (s)} =(1-z" )Z{GP—(S)}
S
G(z)=(1-z"Z !
- s(s+1)

z—1 z z -
G(Z)_( z j{(z—l)_(z—e_T)}_Z—e_T
1-e !t
_C6)_ z-e" _ 1-et
M(Z)_R(s)_H1—e—T z-2e T +1

z—e !

EJERCICIO 3.5
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Encontrar la funcion de transferencia discreta para el siguiente sistema (T=1) :

G/gs)

R(s) ~E(s) Ex(s)
+

C(s)

MOZ — Gp(s)

H(s)

1 5
G,(s)=——; H(s)=——
(®) s+2° ) s+3

_C(» _ G2
" R(z) 1+GH(2)

G(z) = z{l et G, (s)} =(-z" )Z{w}
S S

M(z)

(1! 1
G(z)=(1-z )ZL(S+2)}

z-1) 0.5z 0.5z -t
G(Z)_( z j{(z—n_(z—e—”)}o‘s

0.43

G(z) =
@ z—0.135

1_e—TS

GH(z) = z{

G, (S)H(s)} =(1-z" )Z{Gp (S)H(S)}

N

P 5
CH(z) =1~z )ZL(5+2)(S+3J

z—1 5z 5z 5z
CHz) = ( z J{6(z D 20— - e—”J

0.58(z +0.18)
(z—0.135)(z—0.05)

GH(z) =

M(z) = G(z)
1+ GH(z)
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0.43(z - 0.05)
722 -0.395z+0.111

M(z) =

EJERCICIO 3.6

Encontrar la funcion de transferencia discreta para el siguiente sistema (T=0.1):

R A
(Zz_ /LE(Z) F (Z) (Z) G(S) C(S)

U
(2) N, HEs)
Fz) = —5——; Gp(s):ﬁ; S H(s) = ——

z-+z+1 s+2

M(z) = F(2)G(z)
1+ F(z)GH(z)
G(z)=Z{1_eTS Gp(s)}(l—z—l)z{(}l’(s)}
S S
1 3
G(z)=(1-z )Z[s(s+l)}
(z=1Y 32 32 ] 3(-eT)
G(Z)—( S j{(Z—l) (Z—GT)}_ s—e T
0.285
@)= 09

GH(z) = Z{l e G, (s)H(s)} =(1-z" )Z{W}
s s

o 12
OH(z)=(1-z )ZL(S+1)(S+2J

z—1 6z 12z 6z
GH(Z)—( 7 j|:(Z—1)_(Z—eT)+(Z—62T):|
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GH(z) = 0.05(z+1)
722 —1.722+.74
M(z) - __F2)G@)
1+ F(z)GH(z)
(‘ . z ')(’0.285")
- _ Z¢+z+1/\z—0.9.
M(Z) = 1+(- Z ( 0.05(z+1)
Z2 +Z+ 1_) Z2-1.72 +o.?~4)
EJERCICIO 3.7
Siendo:
1
G)=——
®) (s+1)(s+2)

obtener la funcién de transferencia del equivalente discreto de la planta utilizando el
mantenedor de primer orden.

Periodo de muestreo: T =0.1seg

Ts+1
T

2
. 1 _ -Ts
Mantenedor de primer orden: B,(s)= { © J
S

G(z)=(l—Z_l)ZZRes[G(2$)-Ts+l~ ! }

s T 1-¢T27

(I—Z_I)ZZRes[;( +10)+Z1}

s
s?(s+2)(s+1) l-e

d| , (s+10) 1 d{ (s+10) 1 }
R,=—|s . = . -
ds[ s2(s+2)(s+1) 1—est—1L) ds| (s+2)s+1) 1-e¥z7" |,
:(s+2)(s+1)—(s+10)[(s+1)+(s+2)]. N Ch (U Te 7! | _
(s+2)%(s+1)° 1-eTz! 426+ (1-eTz )|,
_ b s z! _—T7z, 05z _-7xz-D)+05z _2(-7z+7.5)
-z T a-zH? z-1 (z-1)? (z-1)? (z-1)?
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R2{(s+2) (s +10) 1 } _[(s+10)‘ 1 } ~ 27
2

s+ 2)(s+1) 1—eTz ! - s s+ 1-eTz ! s:_z_z—0.8187

(s+10) 1 (s+10) 1 9z
R,y =|(s+1]) 5 . — == . — = 7=
sT(s+2)(s+1) 1-ez7 | _ | [s°(s+2) 1=z | _, z-0.9048

f— 2 —
G(z) = (z 21) z(-7z + Z.S) B 2z N 9z _
(z-1) z—-0.8187 z-0.9048

V4

2 N2
Y g5 2ETD 9D
z z-0.8187 z-0.9048

_ (-72+7.5)(z—0.8187)(z—0.9048) — 2(z ~1)* (2 0.9048) + 9(z~1)* (2~ 0.8187)
- 2(z—0.8187)(z—0.9048)

0.0058(z> +0.9655z — 0.4655)

O = 08187)(z— 0.9048)

0.0058(z — 0.3530)(z + 1.3185)
2(z — 0.8187)(z — 0.9048)

G(2) =
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