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function [ab,bb,cb,m,T] = balreal(a,b,c)

% BALREAL Balanced state-space realization and model reduction.
% (Ab,Bb,Cb] = BALREAL{A,B,C) returns & balanced state-space

X realization of the system (A,B,C).

% (Ab,Bb,Cb,m,T] = BALREAL(A,B,C) also returns a vector m

% containing the diagonal of the gramian of the balanced

% realization, and matrix T, the similarity transformation

% used to convert (4,B,C) to (Ab,Bb,Cb). If the system (A,B,C)
¥ is normalized properly, smzll elements in gramian m indicate
% states that can be removed to reduce the model to lower order.
% J.N. Little 3-6-86

% Copyright (c) 1986 by the MathWorks, Inc.

CGc = gram(a,b); ¥ Compute the reachability gramian

Go = gram(a’',c’'); % Compute the observability gramian

R = chol(Ge);

RGR = R*Go*R';

RGR = tril(RGR) + tril(RGR,-1)’; % Make RGR exactly symmetriec.
[V.D] = eig(RGR);

m=diag(real(D)).~(.5);

T = R *Vxdiag(m.*(-.5));

[m index])=sort(-m); % Sort the diagonal elements of the gramian
mn=-m; :

T=T(:,index);

ab T\a*T; % Compute the balanced realization

bb T\b;

cbh ckT;

(R
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