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T;(x) = cos(jarccosz), x€[—1,1],7=0,1,2, ---, (2.1)
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i=1 =90

fii = -:1- j W ()T :i()ae, (2.11)
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2(2) = A(e)x(z) + B()u(s),
x(0) = ¢,

y(e) = x(2) + v(z),
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EEREENERER p. 9, B 4@, BG) A *%% EFF TR .

A(r) = Z_) Ap + tt,  B() = ZB,( . 1k (3.2)
R=0 k=0
XE,HAATHEUERA

-1 q-—1
£(e) = D Agtx(e) + D Byrtu(e),
k=0 k=0

(3.3)
x(0) = ¢,
y(2) = x(¢) 4+ v(2),
URTER 4 N M, ¥ x(¢), #(2), 2(0) ¥ PMCP REFFianh.
x(t) == Z 5__, X;fTsf(t) = ZET_;(Q ~ XT(t),
. M-l N o (3.4)
u(e) = Z 2. UiTi() = 2, UTi(e) = UT(®,
.\x(U)#CT('t), C = [El? Ez: Tty EN] ’ Ei m-""[-7‘5'(0) 0-- '0].
R G3I)BIRB G ERX TR, v &
x(z) — x(0) = j: [2 A;vix(r) + 2 B;r"u(r)] dr, (3.5)

i1 =0 i=0

BROGORALR BHNHSEEN 1, 3, FEBASANERNZ] 1€ [0, ] 33
AGAZ 5 T
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X— C= > A XHR + >, B;UH'R, (3.6)
i =10 =0
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W=X—C,

M= (3.6 A A

6Z = W, (3.8)
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A BETEER, NEHE
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RARF, X T E @ T RBEIRE.
BT R AR R

yi(e) = 2T () + vi(e), (3.10)
R £ A xi(e) B PMCP B AR AE,R]
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= [T(t)s T(t)s =++» T()1T, (3.13)
Y; = [yf(fi)a J’i(fz)a *t s )’f(h)]r. (3-14)
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W, H XAEE R KR E.
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QT = (ZZT) 'e Z « WT_ (3.15)
£3 P(k) = (ZxZ2D)71, (3.16)
it Zy=1Zy, Z,, --+5 Z,], M SFHIM TSR EERER.

1) SEREEWIEER N, M 1 p, q,
2) & k=10, P(0)=aly, 605=0, 2 H—HYKER, In h M X M BHfy

BE. ix Vo= 10,
3) itE X, U, taisHEs

}—Ek-i-l Xy
XkﬂH}ﬂ | X&Hi
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Ug+1 Uy
UgriH UH}
| :
L1T q —1 q-—1
U{+1Hk+1 U{H
= Xt+1 — Ciou (3.17)
4) W
M(k+1)=P(k)Zin,[1 + ZirP(R)Zyii170,
P(k+1)=P(k)— Mk +1)Z7,P(k), (3.18)
@L—z — @TI + M(k + L)(Wie — ZI-.'—IQI): |
\k<=k + 1,

L

5) HlBl k<N — 1, HEN 3), HUIHE LR,
T TE RSB R 5 EA b R BB R R A
B 1. x—PIT AR ARG A
{.i'(r) = (agg+ a1t + a; - tHx(t) + bu(s), (3.19)
x(0) = 3, |
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406 y) . % 12 16 %
=1 P11 BB RERGIERE T d98 A 48)
%o 4, 2, by
SCP: N=1,M =16, T =95 1.086975 1.927534 —2.000887 0.6503237
SCP: N =1, M =25, T = 350 1.071046 1.952698 —2.009355 0.6877619
PMCP:N =16, M =3, T = 114 1.003541 1.993735 —1.997593 0.9976960
PMCP:N =16, M =4, T = 232 1.001779 1.996711 —1.998662 0.9983751
Exact 1.000000 2.000000 —2.000000 1.0000000
.’f-'(t) = (Au - Al . t)x(t) + (Bg -+ BI ’ Z)H(I),
— 1 (3.20)
4
MAESANEIES. BHITRASBE, RaHRSH.EERENE 2. FHEK
FIH TR SCP BHEH T IRITEREING R T RK RGN 5.
2 P2 jBEERER
A,(1, 1) A1, 2) A2, 1) A2, 2) By(1, 1) B,(2, 1)
1 1.005145 0.653534 0.771823 0.762711 0.506648 2.132991
2 0.990597 0.660832 0.888918 0.711573 0.430081 2.620334
3 0.996162 0.499560 1.015501 1.504352 1.000602 —0.017580
4 0.999025 0.499613 0.998820 1.495187 1.004457 0.039403
5 1.000000 0.500000 1.000000 1.500000 1,000000 0.000000
A1, 1) A,.(1, 2) A2, A,(2, 2) By(1, 1) B, (2, 1D
1 —1.847081 —0.192558 —0.875744 —0.968003 0.000578 —1.870281
2 —1.910384 —0.174054 —0.495598 —1.079956 0.053716 —2.144494
3 —1.996110 —0.000351 — 0.008985 —72.003985 —0.000549 —1.994783
4 —1.999576 0.000309 0.007588 —1.998853 —0.001368 —72.012489
5 —2.000000 6.000000 0.000000 —2.000000 0.000000 —2.000000
%¥: 1—S8CP, N =1, M =16, T = 122s¢c.; 2——SCP, N =1, M =25, T = 440sec.
3— PMCP, N=15, M =3, T == 199sec.; 4——PMCP, N =16, M =4, T = 386sec.
5 Exact Values
g, 45 B
Hﬁ%éﬁltz%éﬁ%¥iﬂ%%¥t\i%,@ i TIMER 2 — H%’; .ﬂ]?ﬂ%ﬁfﬁ“—‘ﬁﬁm E:'J:—%%ﬁ{ﬁé
1, AXEHE PMCP BE:NEHTELZGER, NMRoBME—Rm AES 0
FEVLIE =, %5}’% ] SCP HiE, REBELZIANTESGRE, BTITRIRZZE, K
EEMAR RS, HEAIEERR; MRAAIERR PMCP HEAEXEES, MERE.
PMCP 7£h —‘Té%;IJ%i@EHﬂLETuT Aot , HRHF —EE IR, REs oY
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PIECEWISE MULTIPLE CHEBYSHEV POLYNOMIALS AND
" THEIR APPLICATION TO PARAMETER IDENTIFICATION

OF LINEAR TIME-VARYING SYSTEMS

Gu Xingsheng  Hu Yangzeny

(East China University of Chemical Technology)

ABSTRACT

ased on Block-Pulse Functions and Shifted Chebyshev Polynomials (SCP), the orthogonal

functions Piecewise Multiple Chebyshev Peolynomials (PMCP) is introduced in this paper
Main properties and basic operational rules of PMCP are studied. The integral operational

matrix, the product operational matrix and the element product operational matrix are propos-

ed. PMCP has been successfully applied to parameter identification of linear time-varying sy-

stems.

Simple, rapid, accurate and recursive algorithm is obtained via PMCP. The results of

the illustrated examples show that the algorithm presented is better than that via SCP for ap-

proximating piecewise continuous functions or the functions having severe variety, such as P.

R.B.S.

Key words Orthogonal functions; function approximation; parameter identification:

linear time-varying systems,



