E-E 509 TEST ONE
Adaptive Control Systems
BEN M CHEN

PROBLEM STATEMENT ( No. 4 On Page 137 )

When an identification or an adaptive control problem yields an error differ-

ential equation

e=-e+¢xp,

the adaptive law <2>=-exp was chosen in Chapter 3. This makes V(e,p)=(e*+¢?)/2 a

Lyapunov function since V>0 and {7=-e250. If the adaptive law is

o =-¢p-e Xp’
V(e,$) would still be a Lyapunov function with {,=_¢2_e2<0 assuring the uniform

asymptotic stability in the large of the origin in the (e,¢) space. Why then

is such an adaptive law not used?

Solution :  Since ¢(t)=§1p(t)-ap, the new adaptive law can then be rewritten as

Q>e

p(t) = - ﬁp(t) - e(® xp(t) + a.

where a is an unknown constant. Hence, the above adaptive law is physically

unrealizable and it is useless. Q.E.D.
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Problem #2

Are the following transfer functions PR?
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Are they SPR?
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Problem # 3

Assume the transfer functions Gl(S) and GZ(S) are PR.

following transfer functions are PR in general.

2.

3

G (S) = G (S) + G_(S)

G (S) = G (S) G (S)
m 1 2

G (S) = G (S) {1+G (S)]”1
£ 1 2

Repeat 1, 2, 3 assuming GI(S) and G2(S) are SPR.

Check whether the































































