
 

 

 

 



 

 

 
 -1/2. 

 

 
    In our case, p=s+1/2. s=p-1/2. Substitute this in the polynomial to get 
    
  (p-1/2)^3+(6+K)(p-1/2)^2+(5+6K)(p-1/2)+5K=0 
  



P^3:             1                                         -1/4+5K 
P^2:         9/2+K                                     -9/8+9K/4 
P^1:  5K(K+4)/(9/2+K) 
P^0:  18K/8-9/8 
 
Hence K>1/2 
 

 

 

 
 
 
 
 



 

 
d)clear all 
 
     t=0:0.01:20; 
 
   STEP=ones(1,2001); %Step input 
   RAMP=t;            %Ramp input 
 
%Part (a) 
%define Transfer Functions 
num_a_P=[5 6 1]; 
den_a_P=[5 6 20]; 
num_a_PD=[5 6 1]; 
den_a_PD=[5 10 20]; 
num_a_PID=[10 12 2 0]; 
den_a_PID=[10 20 40 19]; 
 
a_P=tf(num_a_P,den_a_P); 
a_PD=tf(num_a_PD,den_a_PD); 
a_PID=tf(num_a_PID,den_a_PID); 
 
%Part (b) 
%define Transfer Functions 
num_b_P=1; 
den_b_P=[5 6 20]; 
num_b_PD=1; 
den_b_PD=[5 10 20]; 
num_b_PID=[2 0]; 
den_b_PID=[10 20 40 19]; 
 
b_P=tf(num_b_P,den_b_P); 
b_PD=tf(num_b_PD,den_b_PD); 
b_PID=tf(num_b_PID,den_b_PID); 
 
%Simulation 
asim_P=lsim(a_P,STEP,t); 
asim_PD=lsim(a_PD,STEP,t); 



asim_PID=lsim(a_PID,RAMP,t); 
 
bsim_P=lsim(b_P,STEP,t); 
bsim_PD=lsim(b_PD,STEP,t); 
bsim_PID=lsim(b_PID,RAMP,t); 
 
%Plots 
figure(1) 
plot(t,asim_P,'r',t,asim_PD,'g',t,asim_PID,'b') 
title('Errors to referrence') 
xlabel('Time(sec)') 
ylabel('Amplitude') 
legend('P with Step','PD with Step','PID with Ramp') 
grid 
 
figure(2) 
plot(t,bsim_P,'r',t,bsim_PD,'g',t,bsim_PID,'b') 
title('Errors to disturbance') 
xlabel('Time(sec)') 
ylabel('Amplitude') 
legend('P with Step','PD with Step','PID with Ramp') 
grid 
 
 
 
 

 



 


