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ROUTH-HURWITZ CRITERION FOR STABILITY

A method that yields stability information without the need to solve for the poles.

Using this method, we can tell how many closed-loop system poles are in the left-
half plane, in the right-half plane, and on the jw-axis

Generate and interpret the Routh table
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ROUTH TABLE

Begin by labeling the rows with powers of s from the highest power of the denominator to so

Start with the coefficient of the highest power of s in the denominator and list, horizontally in the
first row, every other coefficient

In the second row, list horizontally, starting with the next highest power of s, every coefficient that
was skipped in the first row

The remaining entries are filled in as follows:

Each entry is a negative determinant of entries in the previous two rows divided by the entry in the
first column directly above the calculated row

The left-hand column is always the first column of the previous two rows
The right-hand column is the elements of the column above and to the right
The table is complete when all of the rows are completed down to so.
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ROUTH TABLE

The number of roots of the polynomial that are in the right half plane is equal to the
number of sign changes in the first column

A system is STABLE if there are no sign changes in the first column of the Routh
table
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SPECIAL CASES

« Zero only in the first column
 Entire row is zero
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