DIGITAL SYSTEM DESIGN (SYE 371)

Final Exam 

(Spring 2001)

1. The block diagram for a robot arm control system is given below.
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a. Find the closed-loop system transfer function, Gc(z)=y(z)/r(z).

b. Find the range of k values for which the closed-loop system is stable.

2. A system is described with the following set of difference equations:
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Here, u[k] is the input  and y[k] is the output of the system. 

a. Find the characteristic polynomial of this system.

b. Calculate the transfer function, G(z)=y(z)/r(z).

c. If the initial conditions are x1[0]=0, x2[0]=0, x3[0]=1, and the system is left to rest (u[k]=0), what would be the values of the state variables and the output at the second sampling instance?

d. Write the state-space equations in phase-canonical form.

3. Consider the following system:



The polar plot of G(ejw) for 0.1<w<( is given as follows
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(T=1 ms)





Determine the number of unstable poles of the closed-loop system for different values of k.


Find the steady state-error of the closed-loop system for parabolic inputs.
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where � EMBED Equation.3  ���





Im[G(ejw)]








H(s)





G(s)





e(t)





e*(t)





y(t)





ZOH





F(z)





T








_1055712937.unknown

_1055716765.unknown

_1055711809.unknown

