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Modern Control Theory

4

Consider the linear systems shown in the block diagrams of Figures 1 and 2. In these

1
figures, z and y are the input and output of the systems, respectively. Moreover, — is an
E

integrator, and z;, ¢ = 1,2, 3 denote the outputs of integrators.

(i) Answer the following questions for the linear system in Figure 1.

(a) Derive a state-space model of this system.

(b) Design a state feedback control law that assigns all poles of the closed-loop

system to ~1.
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Figure 1

(ii) Answer the following questions for the linear system in Figure 2, where a4, as, and

az are real constants.

(a) Derive a state-space model of this system.

(b) Determine the range of the triple (a1, a2, as) for which this system is controllable.
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