2003 pp.1-3.

100080

[1]



1868 (J. C. Maxwell)
[2]
[3]
(J.Watt)

H.S.Black [4]

PID

20

20

60

[5]1,
PID

60

[1]

30

[6.7.8]



robust (adaptive)

(nominal model)

80 [9]

[5]

[10]



u, (t+1)xm RUD™
R| ht (): R(t+l)m BN R|
v b (Yo Yoo Vi)

Uy t {yO! Yoot Yok

v {u, t=01--}

v={u| u }
U
h(-) t=0,1 u
={u, t>0}
v
v U
[11][12]
1
b
b=
4. b<4 b= 4
2
r= §+ 2 S(r)
r< Eﬁ—% 2
2
3
5(r) rz o+ 2



5(r)

Markov

[1] Wiener, N., Cybernetics, or Control and Communication in the Animal and the Machine, MIT
Press, 1948.

[2] Maxwell, J. C., “On Governors”, Proc. Royal Soc. London, Vol. 16, pp.270—283,1868.

[3]Tsien, H. S. Engineering Cybernetics, New York: McGraw-Hill Book Company, Inc, 1954,

[4] Black, H. S., “Stabilized Feedback Amplifiers”, Bell Syst. Tech. J., 1934, 13:1 18.

[5] Astrém, K. J. and B. Wittenmark, Adaptive Control, Addison-Wesley, Reading, MA, 2nd ed.,
1995.

[6] Kalman, R.E., Contributions to the theory of optima control, Bol.Soc.Mat.Mexicana. 1960,
\ol. 5, 102—119

[7] Bellman, R., Dynamic Programming, New Jersey: Princeton Univ. Press, 1957.

[8] Pontryagin, L. S., V. G. Boltyansky, R. V. Gamkrelidze, and E. F. Mishchenko, The
Mathematical Theory of Optimal Processes, New York: Wiley, 1962.

[9] Zames, G., Feedback and optimal sensitivity: Model reference transformations,

weighted seminorms and approximate inverses, IEEE Trans. Auto. Contr. 1981, 23, 301-320.

[10] Astrém, K. J. etal.(Eds.), Control of Complex Systems, Springer, 2001.

[11] Guo, L., On critical stability of discrete-time adaptive nonlinear control, IEEE Trans.
Automatic Control., 1997, 42(11), 1488-1499.

[12] Xie, L. L., and L. Guo, How much uncertainty can be dealt with by feedback ?, IEEE
Trans. on Automatic Control, 2000 45(12), 2203--2217.



