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. Introduction
o

CLLJ-{MJ“HJJI'-;outh’s stability criterion allows the determination of whether there are any
roots of the characteristic equation with positive real parts and, if there are, the

number of these roots without actually finding the roots.

The necessary but not sufficient condition for a characteristic equation

D(s)=a s + ::ln_ls“_1

+..+a5+ay=0
to have all its roots with negative real parts is that all of the coefficients a, must

exist and have the same sign.

If the characteristic equation fails to meet the above condition, then the system

IS not stable.
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« If Hurwitz condition is satisfied, then Routh’s stability criterion must be used to determine the
stability of the system.

« To be able to apply Routh’s criterion, Routh’s array must be constructed.

« Begin by labeling the rows with powers of s from the highest power of the denominator
polynomial to s0

« List in the first row every other coefficient starting with the one of the highest power of s.

« List in the second row coefficients that were skipped in the first row.

« Complete the rest of the table.
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Routh-Hurwitz Criterion
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Routh array
R(s) N(s) C(s) .
B I — (How to compute the third row)
AgS" + 35 + s~ + a8 + dy
s" an An—2 Gp—4 Ap—6 - °-
Initial layout for Routh table "1 a,_1 ap_3 an_5 ap_7 -
4 s7 2 b1 by b3 ba
\) a4 a2 aO Sn_3 cl CQ C3 C4
53 a3 M O :
' Oy 90p_1—0nly_3
I 2 ky ks bl — N nan_l n
Sl 31 ll bQ — an_4an_1_anan_5
SO ml aﬂ—]. txp_fig
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Classification of Stability ‘

Routh-Hurwitz criterion « The necessary and sufficient
condition for a characteristic
(e
i . an ®n—2 9n—4 On—6 equation to have all its roots with
n—
" dn—1] @n=3 Gn-5 Gn-7 negative real parts is that the
T2 b1 bo b3 ba :
elements of the first column of the
s 3| ¢q co c3 ca
Routh’s array to have the same
5 The number of roots sign.
i 2 n th ight half-p!
51 I1 e Oﬁineggal toa prane « If the elements of the first column
50 mq the number of sign changes have different signs, then the
In the first column of Routh array. . .
number of sign changes is equal

to the number of roots with

positive real parts.
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