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 Problem 1:

Find x(t) for the system
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for t ≥ 0.

Problem 2:

Write the state-space equation for the circuit shown below. Choose the capacitor charge q, and the inductor flux-linkage λ as the state variables. Then linearize the system around the point (0, 0).
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Problem 3:

If A is an n ( n nilpotent matrix (i.e., Ak = 0 for some k > 0), then prove that zero is the only eigenvalue for the matrix A.

Problem 4:

A linear time-invariant system has the impulse response


G(t) = e-2t – cos t + 2 sin t + δ(t)    for t  ≥ 0.

Find a state space realization for this system.

Problem 5:

Let A be n × n matrix, and let B an n × p matrix. Show that the span of the columns of [B   AB   A2B   …   An-1B] is the same as the span of the columns of  [B   AB   A2B   …   AnB]  .                           

Problem 6:

Find sin (A) for
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