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•Routh-Stability Criterion

- The number of roots with positive real parts is 
equal to the number of sign change in the first 
column.   

A d ffi i t diti th t ll t- A necessary and sufficient condition that all roots 
lie in the LHP is that all coefficients of Eq(1) be 
positive and all terms in the first column of the arraypositive and all terms in the first column of the array 
have positive terms
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* Solution for case 2
  A. a pair of real roots with different signs.
  B. a pair of imaginary roots.
  C. conjugate pair (Symmetric)
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Chapter 7 Steady-State Errors

* Steady-State Errors
Steady-State Error is the difference between the input and the

∞→t
Steady-State Error is the difference between the input and the 

output for a prescribed test input as

c(t)

output 1

input

)(

c(t)
input )(2 ∞e

output 1

output 2

)(2 ∞e

output 1

output 2

output 3

time time
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Figure. 7.2 Steady-State Error
 (a) Step input
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Steady-State Errors for a unity feedback control systemSteady State rrors for a unity feedback control system
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Example7.2   Steady-state errors for systems with no integrations
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Example 7.3   Steady-state errors for systems with one integrations
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7.4 Steady-State Error Specifications and Examplesy p p

Example 7 6) Given the following control system find KExample 7.6) Given the following control system, find K 
so that there is 10% error in the steady state   
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Steady-State Error for Disturbance
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Example 7.7 Find the steady-state error componentExample 7.7 Find the steady state error component
      due to a step disturbance for the system of Figure
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Steady-State Error for Nonunity Feedback
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Example 7.8 
Problem: For the system shown in Figure, find the system type, the 
appropriate error constant associated with the system type, and the 
steady-state error for a unit step input. Assume input and output units 
are the same
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The system is type 1. This may not be the case, since there is a nonunity feedback 
element, and the plant's actuating siganl is not the difference between the input and 
the output. The first step in solving the problem is to convert the system of Figure into 
an equivalent unity feedback system.
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S iti it* Sensitivity
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Example 7.12 
Problem : Find the sensitivity of the steady-state error to changes in 
parameter K and parameter a for the system shown in Figure with a step 
input
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Home Work #4 (Due date: one week from today)Home Work #4 (Due date  one week from today)

<Chapter 6 ><Chapter 6 >

1. Do the review questions #1, #5, #12, #15
2. Solve problem #5 on p. 355p p
3. Solve problem #6 on p. 355
4. Solve problem #35 on p. 359
5. Solve problem #45 on p. 361

<Chapter 7 >

6 Do the review question #1 #3 #6 #116.Do the review question #1, #3, #6, #11
7. Solve problem #4 on p. 406
8. Solve problem #20 on p. 409
9 Solve problem #32 on p 4119. Solve problem #32 on p. 411
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