
102 

NUMERICAL METHODS FOR INVERSE EIGENVALUE 

PROBLEMS I III ALGEBRAI C CONTROL THEORY 

J. Kautsky, N.K. Nichols and P. Van Doomn 

In this talk we outline t:hree numerical methods for solving -the follow-

ing problem (de-tails are to be reported elsewhere, see also [2J), 

Given n linear subspaces S.cE in the n-dimensional real vector 

space choose one vector 

J n 

X. ES. , j = 1,2,. . .,n 
-J ] 

in each so that these 

vectors ""'~ are as orthogonal as possible. 

n 

Problems of -this kind arise, for example, in algebraic control -theory 

when, given an nxn matrix A, an nxm matrix B of rank m and numbers 

A1 ,A 2 ""';'n we seek an mxn ma-trix F such that the eigenvalues of the 

matrix A + BF are the given numbers AI"'" An' ~"or m> 1 there may be 

many solutions F and it is then desirable to construct that F for which 

-the eigenvalues A. 
J 

of A + BJ;" are least sensitive to perturbations. This 

sensi ti vi ty is proportional to the condi tion numbers c. 
J 

(see [4J) of eigen-

values A. 
J 

given by 

satisfy 

(1) 

c. 
J 

1Ix.1I \I y.1I 
-] -J 

where the right eigenvectors 

(A-A,I+BF)x. 
J -) 

o 

and Yj are the left eigenvectors given by 

-T 
y. = X e. 
-] -] 

j 

As c" '" 1 with equality (for all j 
J 

x. 
-J 

1,2, ... ,n) 

occuring iff the columns of X are orthogonal there are many measures 

of the vector 
T 

c = (c lF ... ,cn ) which can be minimized to express mathematically 


