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1. Given the transfer function of a system, we know that the system is BIBO stable if 

all poles have strictly negative real parts

2. Given the A matrix of a system, we know that the system is asymptotically stable if A has eigenvalues that 
have strictly negative real parts

3. If a system is asymptotically stable, what can we say about its BIBO stability? 

It is BIBO stable




4. If a system is completely controllable, completely observable, and not asymptotically stable, then the system is BIBO 
unstable


5. A system has no pole/zero cancellation and it is BIBO stable. Based on this we can determine the system’s internal stability: it is 
asymptotically stable

6. The regular Routh criteria have two parts: a) if 
1st col have same sign 
, then all roots have negative real parts; b) the number of roots in the right half plane is equal to
the number of sign changes in 1st col



7. Based on the Routh criteria, a second order polynomial is Hurwitz (ie stable) if and only if 
all coeff have same sign


8. Based on the Routh criteria, a third order polynomial is Hurwitz (ie stable) if and only if two conditions are met: a) 
all coeff have same sign



; and b) 
b*c > a*d



9. In special case 1, we have to use a so-called auxiliary polynomial. This case happens when 
a whole row = 0
 in constructing the Routh table, and in this case the roots of the auxiliary polynomial are 
also roots of original polynomial


10. In the other special case when the first element in a row is zero while the whole row is not zero, we replace the 
0
 by 

 and continue as usual.
























