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% Define the data

n = 1; d = s^2; m = s^2+s*sqrt(2)+1;

c = 1; r = 1;  a1 = 1; b1 = 1; a2 = c*(1+r*s); b2 = 1; ��
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% Define the various polynomial matrices

D1 = [b1 0; 0 b2; 0 0];

D2 = [a1  ; 0   ; d  ];
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N1 = [ 0;  0; -m ];

N2 = [ 0; a2; -n ]; ��
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% Left-to-right conversion
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Q = diag([b1 b2 m]);

[Del,Lam] = lmf2rmf([N2 D2],Q) ��

 ��������	���

Del =

    -0.71                  0.71 + s

     0.71 + 1.7s + s^2     0.71 + 0.71s

    -0.71                 -0.71 + s

Lam =

     0.71 + s     0.71

    -0.71         0.71 + s ��

 �����������
��	�������	�����	��������	�����	�������

	 	 � �
� �

�� �� � �

�	������	���������	�	�����	��	�����������������������

% Define gamma

gamma = 4; ��

% Spectral factorization

Jgamma = eye(3); Jgamma(3,3)= -gamma^2;

DelDel = Del'*Jgamma*Del; ��

[Gam,J] = spf(DelDel) ��

Gam =

    -1.3e+002 - 50s - s^2        -2.2e+002 - 0.046s

     1.3e+002 + 48s + 0.17s^2     2.2e+002 - 3.8s

J =

     1     0
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     0    -1 ��
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% Computation of the compensator

xy = rmf2lmf([1 0]*Gam,Lam);

x = xy(1,1), y = xy(1,2) ��

 �����	
�	���

x =

     2.4e+002 + 1.6e+002s + 50s^2 + s^3

y =

     63 + 1.8e+002s - 0.66s^2 ��

 �������������
�������	����	���
������������

� � �
� � 
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% Computation of the closed-loop characteristic polynomial

% and closed-loop poles

phi = d*x+n*y;
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clpoles = roots(phi) ��

clpoles =

 -46.7980

  -0.9727 + 0.6271i

  -0.9727 - 0.6271i

  -0.7071 + 0.7071i

  -0.7071 - 0.7071i ��

�	���������	��������	�	��������������������	����������������������
	�����	������	��
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	���	��gamma�5�;��� �������������
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!��	���������	�����������	��gamma�5�3�<��� �������
	���	����

clpoles =

   4.9995

  -0.9590 + 0.5600i

  -0.9590 - 0.5600i

  -0.7071 + 0.7071i

  -0.7071 - 0.7071i

 �������������
����	���������	������:������gamma�����������������	���������
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y =

     4e+003 + 1.1e+004s - 0.66s^2

x =

     1.5e+004 + 1e+004s + 3e+003s^2 + s^3
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y{2} = 0; x{3} = 0;

y = y/x{2}, x = x/x{2}

y =

     1.3 + 3.8s

x =

      5.1 + 3.4s + s^2

phi = d*x+n*y;

clpoles = roots(phi) ��

clpoles =

  -0.9703 + 0.6201i

  -0.9703 - 0.6201i

  -0.7075 + 0.7072i

  -0.7075 - 0.7072i ��
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"��	�
�����	����������������

omega = logspace(-2,2); j = sqrt(-1);

S = bode(pol2mat(d*x),pol2mat(phi),omega);

T = bode(pol2mat(n*y),pol2mat(phi),omega);

figure(1);
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loglog(omega,abs(S),'k'); hold on

loglog(omega,abs(T),'b'); grid on

text(.1,.01,'S'), text(10,.01,'T')
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 �����	����	�
�����	�����	���������	�������������
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�	�	�������	������
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[Gam,J] = spf(DelDel,'nnc');
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y,x ��

y =

     1.3 + 5.1s + 3.8s^2

x =

     5.1 + 8.4s + 4.4s^2 + s^3 ��

rootsx = roots(x), rootsy = roots(y), clpoles ��

rootsx =

  -1.6787 + 1.5027i

  -1.6787 - 1.5027i

  -1.0000

rootsy =

   -1.0000

   -0.3476

clpoles =



  -0.7071 + 0.7071i

  -0.7071 - 0.7071i

  -1.0002

  -0.9715 + 0.6197i

  -0.9715 - 0.6197i ��
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x/(s-rootsx(3)), y/(s-rootsy(1)) ��

ans =

     5.1 + 3.4s + s^2

ans =

     1.3 + 3.8s ��
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(�� #
����������������
�����gmin���������������
�����gmax�����gamma�

,��  ��	�������	�������������
����	�������������	�gamma�5�gmax�������	�	�����	�
�

3��  ��	�������	�������������
����	�������������	�gamma�5�gmin���������	�����	�
�

;�� B�	�gamma�5�-gminCgmax1D,��������	�������������
����	������������	������	�gmax�5
gamma���	����������	�gmin�5�gamma�

<�� ���gmax-gmin��������	���	������
���
�����������������	������	����	��;�

0�� A�	����	�������	��������gamma�5�gmax������	�
�

 �����������������	��������������
�����	������	���������mixeds��&�������	��
���	�������	�������

gmin = 3.5; gmax = 4; accuracy = 1e-4;

[y,x,gopt] = mixeds(n,m,d,a1,b1,a2,b2,gmin,gmax,accuracy,'show') ��
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gamma  test result

-----  -----------

4  stable

3.5  unstable

3.75  unstable

3.875  unstable

3.9375 unstable

3.96875 stable

3.95313 stable

3.94531 unstable

3.94922 unstable

3.95117 stable

3.9502 unstable

3.95068 unstable

3.95093 stable

3.95081 stable

3.95074 stable

Cancel root at -0.999999

y =

     1.3 + 3.8s

x =

     5.1 + 3.4s + s^2



gopt =

    3.9507 ��
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�������������������

% Cancel any common roots of xopt and yopt

rootsy = roots(yopt);

xo = xopt{:}; degxo = deg(xopt);

yo = yopt{:}; degyo = deg(yopt);

for i = 1:length(rootsy)

   z = rootsy(i);

"��������!
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   % Divide xo(s) by s-z

   q = zeros(1,degxo);

   q(degxo) = xo(degxo+1);

   for j = degxo-1:-1:1

      q(j) = xo(j+1)+z*q(j+1);

   end

   % If the remainder is small then cancel

   % the factor s-z both in xo and in yo

   if abs(xo(1)+z*q(1)) < tolcncl*norm(xo,1)

      xo = q; degxo = degxo-1;

      p = zeros(1,degyo);

      p(degyo) = yo(degyo+1);

      for j = degyo-1:-1:1

         p(j) = yo(j+1)+z*p(j+1);

      end

      yo = p; degyo = degyo-1;

      if show

        disp(sprintf('\nCancel root at %g\n',z));

      end

   end

end

 ���������������

[y,x,gopt] = ...

    mixeds(n,m,d,a1,b1,a2,b2,gmin,gmax,accuracy,tol,'show')
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tol = [tolcncl tolstable tolspf tollr]
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