ECE317
Routh Hurwitz Problems

O DRILL PROBLEMS

D2.9 What can be determined about the roots of the following polynomials from
the coefficient tests?

(a)

—35% 1243 + 5410

Ans. at least one RHP root
(b)

4s* + 357 + 1052 + 85 + 1
Ans. nothing

()

s>+ 453 +8

Ans. imaginary axis (IA) or RHP roots or both
d

s8 4 65% + 352+ 10

Ans. IA or RHP roots or both

D2.10 How many roots of each of the following polynomials are in the right half
of the complex plane?

(a)

s+ 257+ 35+ 4
Ans. O

(b)

st — 657 +75% + 25 + 4
Ans. 2

(c)

0.3s% + 1.1 +0.7s* +5 + 2.1
Ans. 2

(d)
s> 45t 4287 +357 4+ %
Ans. 4

(e)

250 st 23 1 a2 L5+ 6
Ans. 2



D2.11 The Routh-Hurwitz tests for the following polynomials might involve left-
column zeros. For each polynomial, use the array to find the number of roots in
the right half of the complex plane.

(a)

sS4+ 25 +3
Ans. 2

(b)

35t + 65 + 252 +4s + 5
Ans. 2

(c)
25+ 257 4+ 52453
Ans. 1
(d)
S5t 4387 252 rds 2
Ans. 2

D2.12 The Routh-Hurwitz tests for the following polynomials might involve an
all-zero row in the arrays. For each polynomial, complete the array and determine
the number of roots in the right half of the complex plane.

(a)
st 852 —7
Ans. 1
(b)
st 4257 +95% + 45 + 14
Ans. O
(©
50 + 53 + 2s
Ans. 2
(d)
435t 4+ 45% 75 + 45 42
Ans. 0



R(s)

D2.13 For each of the following polynomials, how many roots are in the LHP,

how many are in the RHP, and how many are on the imaginary axis?

(a)

(b)

(c)

(d)

(e)

D2.14 Are the systems of Figure D2.14 stable?

st 435244
Ans. 2 RHP, 2 LHP

st 4283 4552 — 45 — 14
Ans. 1 RHP, 3 LHP

52 425 4+ 353 + 652 + 25 + 4
Ans. 1LHP 4IA

35> + 25% 4 5
Ans. 2RHP, 2 LHP, 1 1A

25° +4s* 452 + 252 435+ 6
Ans, 3LHP 2 RHP

Ans. (a) no; (b) yes

Figure D2.14
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