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m=1;
k=0.1;
b=0.1;
F=1;
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https://manara.edu.sy/


https://manara.edu.sy/

Example

https://manara.edu.sy/


https://manara.edu.sy/

https://manara.edu.sy/


https://manara.edu.sy/

Matlab Function ss2tf: State Space to Transfer Function
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A = [0 1;-0.1 -0.1]; 
B = [0; 1]; 
C = [1 0;0 1]; 
D = [0;0]; 
[num,den]=ss2tf(A,B,C,D,1) 

Using Matlab: 

num =
0         0    1.0000
0    1.0000   -0.0000

den =
1.0000    0.1000    0.1000
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Overall State Space Model
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Matlab Function tf2ss: Transfer Function to State Space
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num = [1];
den=[1 0.1 0.1]; 
[A,B,C,D]=tf2ss(num,den) 

Using Matlab: 
A =

-0.1000   -0.1000
1.0000         0

B =

1
0

C =

0     1

D =

0

num = [1 0];
den=[1 0.1 0.1]; 
[A,B,C,D]=tf2ss(num,den) 

A =

-0.1000   -0.1000
1.0000         0

B =

1
0

C =

1     0

D =

0

https://manara.edu.sy/


https://manara.edu.sy/

Conversion of multi-input single-output model
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[num1,den1]=ss2tf(A,B,C,D,1) 

[num2,den2]=ss2tf(A,B,C,D,2) 
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num = [25];
den = [1 6 25];
t = 0:0.005:5; 
step(num,den,t)
grid
[y,x,t] = step(num,den,t);
[ymax,tp] = max(y);
peak_time = tp*0.005
max_overshoot = ymax-y(end)
s = length(t); 
while y(s) > 0.98*y(end)& y(s) < 1.02*y(end)

s = s - 1; 
end
settling_time = s*0.005

peak_time =
0.7900

max_overshoot =
0.0948

settling_time =
1.1900
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num = [6.3223 18 12.811];
den = [1 6 11.3223 18 12.811];
t = 0:0.02:20;
[y,x,t] = step(num,den,t);
plot(t,y)
grid
[ymax,tp] = max(y);
peak_time = tp*0.02
max_overshoot = ymax-y(end)
s = length(t); 
while y(s) > 0.98 *y(end)& y(s) < 1.02*y(end)

s = s-1; 
end
settling_time = s*0.02

peak_time =
1.6800

max_overshoot =
0.6184

settling_time =
10.06
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Unit-Ramp Input

Output

num = [2 1];
den = [1 1 1];
t = 0:0.1:10;
r = t;
y = lsim(num,den,r,t);
plot(t,r,'-',t,y,'o')
grid
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t = 0:0.05:3;
A = [0 1;-10 -5];
B = [0;0];
C = [0 0];
D = [0];
[y,x] = initial(A,B,C,D,[2;1],t);
x1 = [1 0]*x';
x2 = [0 1]*x';
plot(t,x1,'o',t,x1,t,x2,'x',t,x2)
grid
title('Response to Initial Condition')
xlabel('t Sec')
ylabel('State Variables x1 and x2')
gtext('x1')
gtext('x2')
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t = 0:0.05:10;
A = [0 1 0;0 0 1;-10 -17 -8];
B = [0;0;0];
C = [1 0 0];
D = [0];
y = initial(A,B,C,D,[2;1;0.5],t);
plot(t,y)
grid
title('Response to Initial Condition')
xlabel('t (sec)')
ylabel('Output y')
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