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ζ ωn

ζ ωn

método de Newton por 
diferencias  ascendentes y descendentes de 5º orden

•
•

•

Seguimiento Límite Superior
rmax

ymax

Seguimiento Límite Inferior
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Sensibilidad genérica In
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3.1. Interpolación inversa del tiempo de subida tr ωn ζ  sobre la 
función escalón  
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f(t1) δ11= f(t2)- f(t1) δ21=δ12-δ11 δ31=δ22-δ21 δ41=δ32-δ31 δ51=δ42-δ41 
f(t2) δ12= f(t3)- f(t2) δ22=δ13-δ12 δ32=δ23-δ22 δ42=δ33-δ32 δ52=δ43-δ42 
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3.2. Interpolación inversa del tiempo ts(ωn,ζ,desv) sobre la 
función escalón  
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3.3. Ejemplo aplicación de la interpolación inversa sobre la 
función escalón  

ζ y ωn
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f(tr)-f(t) f(ts)-f(t)

f(t)=0.9 f(t)=0.1 f(t)=0.95
tr(s) f(tr)  f(tr)- f(t) tr(s) f(tr)  f(tr)- f(t) ts(s) f(ts)  f(ts)- f(t)

12.27 0.90008 0.00008 2.27 0.0964 0.0036 13.57 0.94989 0.0001 
19.58 0.29784 0.60216 9.86 0.0999 0.00001 19.99 0.30708 0.64292 

9 0.99964 -0.09964 0.39 0.06024 0.03977 20 1 -0.05 
No posible - - No posible - - No posible - - 
11.65 0.9 0 1.65 0.09999 0.00001 14.12 0.95066 -0.0007 
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o 0.219rad/s 
0.72.

o
Mp
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•

o 0.0522rad/s 
0.82.

o
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f(t)=0.9
tr(resp) 

f(t)=0.95 ts(resp) 
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o 1rad/s 
0.97.

o
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tr(resp) 

f(t)=0.95 ts(resp) 

 

•

•

o 0.3196rad/s 
0.97.
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4.3. Ejemplo aplicación de la interpolación inversa sobre la 
función impulso  
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o ωn =0.8371rad/s ζ=0.13
o
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f(t)=1.5 Out Out/In=0.25  trout
tc1

f(t)=±1.5 tsout

Tout=tsout-trout=9.67s≤10s.

f(t)=0.25 f(t)=±0.25
tr(s) f(tr)  f(tr)- f(t) ts(s) f(ts)  f(ts)- f(t)
0.38 0.2498 -0.0002 10.05 0.2501 0.0001 
0.45 0.25 0 6.31 -0.3399 -0.0899 

8.9*10-5
 5.4*10-5 -0.2500 5.91 -0.3562 -0.1062 

0.37 0.25 0 10.37 0.1613 -0.0887 
0.54 0.2490 -0.0010 10.54 0.2090 -0.0411 

 f(t)=Out/In 

•

o ωn =07797rad/s ζ=0.17
o

fmax

f(t)=1.5

f(t)=±1.5 Tout=tsout-trout=5.86s≤10s.
Tout

•

o ωn =0.7797rad/s ζ=0.17
o

fmax

f(t)=1.5 trout

f(t)=±1.5 Tout=tsout-trout=6.91s≤10s.
Tout
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•

o ωn =0.8498rad/s ζ=0.14
o

fmax
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f(t)=±1.5 Tout=tsout-trout=10s≤10s.
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•

o ωn =0.7093rad/s ζ=0.15
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f(t)=±1.5
tsout Tout=tsout-trout=9.9996s≤10s.
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• Seguimiento Límite Superior

• Seguimiento Límite Inferior

• Sensibilidad genérica

• Sensibilidad específica

método de Newton por 
diferencias  ascendentes y descendentes de 5º orden
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