Example

22 1 3
x(1)= ; 6.5].1:({) + L}n(r)

y(1) =[2 11x(7)

Solution
We use the MATLAB command: [num.den] = ss2tf( A.B.C.D.iu)

We enter  A=[2.2 1; 3 6.5]; B=[ 3;1]; C=[2 1];

We must enter a D matrix with size of ‘outputs by inputs’ — in this example 1x1:

D=[0]:
We only have one mput so ‘i’ willbe 1. [num,den] = ss2tf(A,B,C,D,1)
MATLARB result:
num =
0 7.0000 -30.2000
den =

1.0000 -8.7000 11.3000
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EIH]II[]]E The following transfer function represents a 4® order system
3
GO = 25 1057+ 65 +3

(1) Write down an equivalent state space representation.
(11) Enter thus model in MATLARB as an A B.C D representation.

(1)  Use the MATLAR command tf2ss to create a different state variable model.



Solution

(D
x|l [0 1 0 07 x@
i’z(f) 0 0 1 0 IE(I)
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y(t)=[3 00 0] x(t)

u(t)

- o O

(1)

Al1=[0100;0010;0001;-3-6-10-2]; B1=[0;0;0;1]; C1=[3 0 0 0]; D1=[0];
system1=ss(A1,B1,C1,D1);

(iii)
num=[3]; den=[12 106 3];

[A2,B2,C2,D2]=tf2ss([3],[1 2 10 6 3])



MATLARB gives the following results
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