%11k % 61
1991 &£ 11 H

B 3 £ ¥

ACTA AUTOMATICA SINICA

— BRI

TRy Mo

IEL

(B RELWVAXFREFER)

i

AR SR TER R R FEAC AR LHRAER K R &, F
BHENS BEEREGT BN BEAR, MAS

KIER R Rl 2 TRER &R E.

R

KRR 7 PRIK R RRH, IER R ST, FEER 1231

X

., 3

HAB RFTOSHIAT

(31 e r 1 R 2 T SRRy Ll ,

R4 1R R T 2R ¥ R 48 B U it 3 1l [R] 28
f H KRS R34

i DLI%

H T LS EHIR T,

ill 7]

HARGRERREEH., ACREHEERN R
s YL, R
AR, HFEAH T -FMESEHINGE, EPRAREREE

LR X4 2R e

[N

vol. 17, No. 6
Nov., 199}

77 8RBkt B A TR R T B R4

] S Bk i R ECR XS 2 T =4
ZE X /NERR

MAAAEHEE A TIERN REN &L
HBEEZEKRITENERK,

KRR B R RS

.. BTGBk b eR B Ak T Bk

SHER A THEREERREA

15 SRR IR BT 15, 19 3] T s VLISl Bl rY o7 BB € 8 2 U . 3K i B 2 4
.

x(z) = Ax(t) + Bu(t) + Cx(z — ) + Dua(z — 1),

x(1) =x(), — <1<

0,

u(e) =a(e), — <1 <0,
AF x(2) s EREAE, o) % r BEBFRE, v = 0 RENBHIPVENE, — K
B BT R4

J = j --%- [lxCOll3 + [laC)|k]de.

AXTF 199043 A 30 B U H|.

(1)

SRR R, % v =1, zfﬂ-ﬁ—, | RIN HERE, 1 [0,



732 5 ® & % 17 %

T) ANANXE, 2 el EBR R - T 4Lt B BEAER & KRG Ry s UL Hl IR]e:
'i'.i_ == Ax,—l“ Bu; -+ Cz;;_l" .Dyl . I = 1, 2_,___f" .0 ,N,

_.A‘ -= .. “z |
.‘Z;=—-‘{x” 3 i, 2, sty Oététh
[~ 1,+-+y N, (2)

aials i=1,2;*'-.'*,l,

|

X1y &

T IRBUH BETRAR G

i= 3 {7 Ll + fwliae,

ie=1

B ARGRE F /R RRECY

HC ) = 30 7[5 Cllls + ) + Az — £) + @iy — &)

i=1

+ pi(— x;, + Ax; + Bu; + Cz; + Dy,-)]dz ~+-

N

S [ - sl + ) + Rz — x00) + @iy, — )

i=1+1

+ Pf(“-.f;+Ax£+Bui+Cz;+Dy;)]dt. (3)

A pi Bn BEHAE, @A 22 ENKRAHBETAE. Z48%E 4, =47, 2, =
a;=al, y; =y} T, ROGIFRRNH MR 4, B

H(x, u, z*,y*, a*,l*) == Z H;‘(x;, u;, 2’-?;, y.?, a:‘k’ l;k).
j =

A

H( )= j: [‘%‘ (”x:l]é' + ”":”%f) + A¥(zF — 52})"“ 1}":1(% =+ a;?‘r(yi‘"- a;)

— a¥,;u; + pi(— %, + Ax; + Bu;, + Cz; +Dy,)]dt y 1=1,2,--+1,

HC ) = T[4 Al + il + 252 — Az + al'y! — afim

,.f"; % l+£>NHs l;k+£=0 d?‘+;=0_

XEWE, RO LHAR AR A DS NSRS MER S, BRG]
5

zf"——--'*ii” f=1,2,-++,1, y*__{a;, f=1,2,-+-,1, (53
l \x;_ﬂf, 3 == l -} 1, et ,N, ! u;_“ i =ﬁz +1 ,' ‘ ',N



6 3 - EREIRS: J7 R BRIRERRUR T3 S0 ST AR 48 — IR By (R 22 733

x; = Ax; + Bu; + Cz} + Dy?", x,(0) = x(0), x,(0) = xi—l(tf)- (6)
p,= — Ox; — A"p; + Als;, p:(t;) = p;x1(0), py+(0) =0, (7)
u; = — R7'B*p; + R™aj;, (8)
i% p;= K;x; + s, ,BRAKFHHG),(7)AAE
K;+ K;A— K;BR'B’K; + Q + A°K; = 0, K;(3;) =0, (9)
s;=A|;s; + bl;, s,(3;) = 5,4,(0), sy, =0, (10)
Hrh A|,= K;BR'B* — A7, b|, = A}, —K,BR'al,; — K,CzF — K,Dy¥,
2 T ## Riccati 35‘?”(9)[‘”,% KW, ~=—V,, W, "3,k |
-] (=[5
P, 1 V, V() L 0
Hrn
A, BR'B
B [Q, — A" ]

WCID)RM o B ¢ B4y, H BT Bk R
B R P
[m}=”12”+74 [0]’ k=m,

Vi k[12n+ _’}_F]*l{[h] — BF i [ﬁ;;]}’ Fe=m—1,,1 .
H(12)RBER/ Wi, Vi, MR K= —Vi(Wp™, HF(L0)RM 5 3 ¢ B4, FHRERRTT
1237 QAN IR RS

(12)

k WEE 1 - _Z_z_-__ ' ==
[Iﬂ‘i‘?z‘ilm] {S,‘(If) 5 b]my} k_ m,
7 e N N =: b T
5! o as Jel . A {________b!:
S} [In+ ) Alk} is:(;f) k,=k+1 lI 5 k (13)
'"";32 EI;}’ R=m—1, y 1,
1=k+1
B opi= Kx; +s; FI(8)NARA(6)AHE
x; = A2;x; + b2, (14)

trh 42, = A— BR'B°K;, b2, = — BR'B*s; + BR'a},; + Cz¥+ Dy}, B4R
Mo?ﬂ t Ry, FEFRRK 5 Bk R B AS

— .7 | - )
f[l,,-—- -’i’—Aza] {x,00) + f’i—bzﬂ,, k=1, (I5)
ff{=< | 1 k".'l___ P J(-—l__
[1,—-@-22; { (0) + & D A2izi + = b2} + h bz;}, k=2, ,m,
Z . i=1 2 j=1
P, = Ki%; + S;, @iy = — R7'B*p; + R'ay ™, (16)

1(4)FI(5) K=




734 = Y £ = iR 17 %

Ay = — C*py, @i’ = — D'Pj, (17)
(R, = 1,201 L@y, == 1,2,000,1,
= O (el A (1)
Xy 'y t=10+1,--+,N, a, ', 1=101+1,---, N,
HA R X

w3, m(12)R W Riccatti HBROIGMK Ki(i =N, -+, 1, k=m,---,1),3f
X, BE AT, 27, af, yT HIAIE.
&, m(l?;) (15),(16)RXKHY §i(i= N, ,1, k=m, -, )X}, Py, @{i=
1y~ Nyk=1,---,m),HIF&NE,
B4, .,J:--**}‘E’J?m_%ﬁﬂ(17),(18)3:E‘}}?E5151EE’9%7ME‘;:- A*, z*, a*, y*.
Frd, REEREZRTES/N, FUREBE 5.

=, & b %=

H p;= Kx; +s; F1(8)X 15
u,= — R7'B°K;x; — R"'B*s; + R 'ayf,,. (19)
W JREIRER, A%, 2%, o, y* FEBARMA)RRBEMRBEE « HXE
M%%Eﬁﬁ;ia FUHER, MRAZDBARB,NBEEELRE., THAHEXKRER
/\:T:Q.
WA N B, H4),(10O)RAF
5 — {A $; + Floxey; + Disyy; — KiCx;y— K Du;_;y, t=1+1,---,N,
" A|;s; + Flixp; + D;syy; — K,.CX;, — K;D@t;,  i=1,2,-+,1,
Hvh Fl, =0, D,=0=N—1+1,---,N),
{F[i = — C'K;4; + K;BR'D*K;4;,
D, = — C*+ K;BR™'Dr~,
¥4 21 > N B, FEQOFEETAS ERER, #H—FQ20)F L4
8 = Hs + q, (21)
e s(y) AR LEEREGEMLENSBEN s E, EPQHRHYHI g X4

jam 1,0+ N — 1L

Al,. 0 o |
0 Al, 0 [ 0 Dy_; O ! O
S B Ve Rl I e FEmae Bl
) I+l . I+1
0 A3, U ! 0 0 : 0
B3n_n
'“F__Zl
- F2,
7 F3



RS FRRMEBATRBELEN AL KBRS 735

6 M

;;-qj A3, . Al, -+ K;DR_ID, B3, = K,*DR_IBr,
F,” = F };’x;—h' -+ ,K,'DR—lBrK; - K;C)x;_;, FZ, == F l;x;+,- — K,'Ci',' — K,-Dﬁ,—_

*21)AM # F 2 3R, H RGN ERE

__ 71 3 o~
5, = [1 & H,(] {s(:g —h > Ba+2ag+n 3 gl (22)
2 fek+1 2 j=4+1

FER R RONABREREE « LHRQDRM s. TWHERQDRBYH
5 x REETR, FUTESHE, ARQ2)MIES RIS R LB,

M, H B

AT &R G 31 R BT, REBHRMH LM EHE. EEEn J =
1.651502, RIS ER[3IRUE REER/N,

2 % X ®

[1] Jamshidi, M., Large-scale Systems Modeling and Control, North-Holland, 1983,
[2] Singh, M, G. and Titli, A., Systems: Decomposition, Optimisation and Control, Peramon Press,

1978,
[3] BRBARLERLE, — R T e ko ERECK i TR B L B Hl R Bk, B 3L F Rk ,14(1988),458—462,

(41 TROKRE, T 049,07 B bkoh SR P T AR aR bk I 2 R G MO AT A IR IR B 00 1050 42 > B B AL 1R 11 1985),175 —
183

OPTIMAL CONTROL PROBLEMS OF LINEAR QUADRATIC
TIME-DELAY SYSTEMS VIA BLOCK-PULSE FUNCTIONS

WaNg Xi1aopoNG,  XiINc JixiaNg, WanNc XINGTAO

(Depi. of Mathematics Harbin Institute of Technology, Harbin)

ABSTRACT

In this paper, linear time delay systems are transformed into large-scale linear intercon-
nected systems without delay. Using the block-pulse function we not only derive the explicit
hierarchical and recursive algorithm with piecewise constant solutions of optimal oontrol law
but also aquire the on-line control. The algorithm is effective to both small and large delay sy-

stems and especialy appropriate for large delay systems.
Key words: Block-pulse functions; time delay systems; on-line control.



