Routh-Hurwitz Criterion
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It tells us how many closed-loop system poles are there

in the left half-plane, in the right half-plane, and on the jo-axis.

example 1:
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(a) if Zero Only in the First Column

If the first element of a row is zero, division by zero would be required to form the next
row. To avoid this phenomenon, an epsilon, , is assigned to replace the zero in the first
column.
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The value ¢ is then allowed to approach zero from either the positive or the negative side,
after which the signs of the entries in the first column can be determined.
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T(s) =

Routh Table:
s° 3 5
st 2 6 3
3 7
s’ € 1 0
82 666—7 3 0
81 42¢—49—6¢€2 0 0
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then consider the first column of Routh table

Label | Firstcolumn [e=+ | e = —
s° 1 + +
st 2 + +
s3 € + _
s2 o — +
S -l I
s’ 3 + +

(b) Entire Row is Zero

We now look at the second special case. Sometimes while making a Routh table, we find
that an entire row consists of zeros
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This symmetry can occur under three conditions of root position:
(1) The roots are symmetrical and real,

(2) the roots are symmetrical and imaginary, or
(3) the roots are quadrantal. (F9PNEEE, WHFRBVIR)
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MATLAB code

to find the closed-loop transfer function, T(s), and the closed-loop poles.

numg = 128;
[1 3 10 24 ...
48 96 128 192 0];

deng

G = tf (numg, deng);
feedback (G, 1); % T(s) = G(s) / [1 + G(s)]

T

poles = pole (T)
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