
Chapter 2 Review





Second Order Underdamped Systems









State Observer















A =

         0         0    1.0000         0
         0         0         0    1.0000
  -36.0000   36.0000   -0.6000    0.6000
   18.0000  -18.0000    0.3000   -0.3000



op1 = -100;
op2 = -101;
op3 = -102;
L = place(A',C',[op1 op2 op3])';
At = [A - B*K           B*K
     zeros(size(A))     A - L*C];
Bt = [    B*0.1 
      zeros(size(B))];
Ct = [   C        zeros(size(C))];
lsim(At,Bt,Ct,0,zeros(size(t)),t,[x0 x0])
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%Problem 2.4 DigContr Franklin
A = [  0  1 
    0  -4];
B = [0
     1];
C = [1   0  ];
poles = eig(A)
t = 0:0.01:10;
u = 0.1*t;
x0 = [0.5 0 ];
[y,x] = lsim(A,B,C,0,u,t);
h = x(:,2);   %Delta-h is the output of interest
plot(t,h)
pause
p1 = -1.5+ 3*0.887i;
p2 = -1.5- 3*0.887i;
 
K = place(A,B,[3*p1 3*p2 ]);
[y,x] = lsim(A-B*K,B,C,0,u,t,x0);
%[y,x] = lsim(A,B,C,0,u,t,x0);
h = x(:,1);   %Delta-h is the output of interest
plot(t,h)
pause
 
%Observer
op1 = 2*p1;
op2 = 2*p2;
L = place(A',C',[3*op1 3*op2 ])';
At = [A - B*K           B*K
     zeros(size(A))     A - L*C];
Bt = [    B*0.1 
      zeros(size(B))];
Ct = [   C        zeros(size(C))];
[y2,x]=lsim(At,Bt,Ct,0,zeros(size(t)),t,[x0 x0]);
plot(t,y2)














