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clc;clear;format compact 
% part b) 
Kt = 0.1; Ra = 10; R = 1000; C = 200*10^-6; 
Ka = 1; 
G = Kt/(Ra*(10^-3))* tf(1,[1 0 0]) 
F = 1/(R*C)*tf(1,[1 2*1/(R*C)]) 
OpenLoopSys = Ka*G*F; 
figure(1) 
rlocus(OpenLoopSys); 
  
%part c) 
Kt = 0.1; Ra = 10; R = 1000; C = 200*10^-6; 
Ka = 1;  
K = Ka*tf([1 1],1) 
G = Kt/(Ra*(10^-3))* tf(1,[1 0 0]) 
F = 1/(R*C)*tf(1,[1 2*1/(R*C)]) 
OpenLoopSys = K*G*F; 
figure(2) 
rlocus(OpenLoopSys); 
  
% part(d) 
Kt = 0.1; Ra = 10; R = 1000; C = 200*10^-6; 
Ka = .4;  
K = Ka*tf([1 1],1) 
G = Kt/(Ra*(10^-3))* tf(1,[1 0 0]) 
F = 1/(R*C)*tf(1,[1 2*1/(R*C)]) 
OpenLoopSys = K*G*F; 
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figure(3) 
rlocus(OpenLoopSys); 
H=feedback(K*G,F,-1) 
[Z,P,K] = zpkdata(H,'v') 
  
% Part (e) 
figure(4) 
step(H) 
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F =[   0    1    0   0; 
    -1600 -2.3 1600 2.3; 
      0   0    0     1; 
    3200 4.6 -3200 -4.6]; 
G =[0; 1/2; 0; 0]; 
H =[ 0 0 1 0]; 
J =[0]; 
  
sysGPB = ss(F,G,H,J); 
impulse(sysGPB,2); 
  
Poles = eig(F) 
Zeroes =  tzero(F,G,H,J) 
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