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HOMEWORK 2
(submission deadline: 27/2/2024, 20:00 )

Problem 1 (40pt). Calculate the Hs, and H» norms of the following transfer functions:

1. Gi(s) = kB2

T18+1°

_ —ris+1
2. G2(s) = ke D+

_ T15+1
3. G3(s) = k(—r1s+l)(1lrzs+1)(r3s+l)’

_ 1—2¢~¢
4. Ga(s) = Geme—e

assuming that k > Oand 7; > Oforalli € Z4 3.

Problem 2 (20pt). Are the pairs below coprime in Hyo:

1. M(s) = i%} and N(s) = s%l?
2. M(s) = % and N(s) = ﬁ?

If the answer is “yes,” find the corresponding Bézout coefficients.

Problem 3 (40pt). Consider the transfer matrices
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Gi(s)=| 1 521 and  G,(s) = 572 .
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1. Find McMillan degree, poles, zeros, and directions (input and output) of poles and zeros of G(s).
2. Find McMillan degree, poles, zeros, and directions (input and output) of poles and zeros of G (s).
3. Find McMillan degrees and poles of G;(s)G2(s) and G,(s)G1(s). Explain differences.

Problem 4 (bonus, 15pt). Is the transfer function G(s) = 1/(1 + se™*) proper ?

*Computations may be done with whatever numerical or symbolic tools. But the logic should be explained and proofs given.



