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Problem 1
Suppose we have a state- gpace redization given by A, b, ¢ with the three chosen dstate variables

X =[xl X, x3]T . Suppose we are now interested in the state variables z:[z1 z, 23]T , Where

z, =k X, z, =k, X,,and z, =k,X,;, andwelet z= Fz+gu,y=hz.

a) Writeout thematrices F, g, h intermsof thedementsof A, b, ¢ and the scale factors k;, k,, k.

b) Suppose we wish to change the time scale and subgtitute t = a,t into the equations. Repest part a),
showing how F, g, h depend on the time scale factor a, and theelementsof A, b, c.
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Problem 2:
If {Ab,c,d},d 0,isaredizationwith H(s) = c(sl - A)*b+d, show that
{A- (bc/d),b/d,- c/d ]/ d} isaredization for asystem with transfer function 1/H (s).
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Problem 3:
Redize the following SIMO continuous-time, time-varying system and show one feasible Sate space

representation, i.e., { A(t), B(t), C(t), D(t)} ,
eV, (1) + Y, (1) + ¥, (1) + v, (1) =tu(t)
V. () + , (t) + ty, () =u(t) +t?u(t)
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Problem 4:

A nonlinear sysem is given by

éx, 0 _ éf, (X, %, u)u_ &+2e™ - 3(x,- )* +sn5uu

el 8h0we W & 3% - XX, +2I(1+x) §

Linearize the system about the equilibrium point. To improve the accuracy, approximate up to the
second order in the linearization process.

X =
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Problem 5:

Let
és>+1 2s+1U
&6 =3 2 U
H(9)=a S S
e5+3 Z L:.I
e s’ s @

be atrandfer function matrix. Find aminimad redization (i.e,, Smulation diagram and State space
representation) for the continuous-time system defined above as, H (S) .
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