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1. (14%) Consider the system shown in Fig. P-1. Let T(s) =Y(s)/R(s) denote the
transfer function. Derive the transfer function T(s) by using Mason’s signal flow .
gain formula. |

R(s) ® Y(5)

2. Consider the following block diégram model of an open-loop system.

R 5(s+1) 1 : 6
®) s+5 S+2 s+3

Y

' >Y(s)

(@) (12%) Suppose the state Vanable differential equation of the system is
obtained as

-3 kK, 0
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0k, 1
Find kl, kz, k3, and k4

(b) (12%) Suppose the state Varlable differential equatlon of the system is
obtained as
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Find ks, kg, and k.

TO BE CONTINUED
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3 (12%) Detel‘mine the Condition on bll s b12 P) b21 Py b22’cll’ 0129621, and 622 SO that
the following system is completely controllable and observable
dx

—=Ax+Bu, y=Cx
dt

11 _|b, b e, c
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0 1 b2_1 by, Gy Cp
4. Consider the cortinuous-time systef;l with the following differential equation

2
ddyz(z‘) —u(t)
(@) (5%) Determine the state-space representation of the above
continuous-time system.

(b) (10%) Describe the discrete-time state-space representation of the above
continuous-time system with the sampling period 4.

(c) (10%) Determine the transfer function, poles, and zeros of the above
sampled-data (or discrete- tlme) system with the sampling period /=1,
respectively.

5. Consider the discrete-time system with the transfer function

z 427
20-z"+27)

H(z)=

(@) (10%) Determine the state-space . representation ' of the above
discrete-time system.

(b) (5%) Determine a state-feedback controller such that the characteristic
equation of the closed- loop system is z*+p,z+p,=0. ( in terms of p1 and
D2)

(¢) (10%) Using the results of (b), find the control strategy to achieve the
purpose of deadbeat control. )

THE END



