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x(t) = Ax(t) + Bu(t) + Dw(z) (1la)
u(e) = Gx() (1b)

XHE x(z)€R*s, u(x)€ R"», w(t)€ R*», H 4, B, D, G AEHFEEEK. wl AF
BESHTAEBRELE,BS x(0) éaia,ﬁwjj‘% w >0, iI£58“[-1=0"F1“[-]1 =07
53 AR R IE B MR IR 5E.

AFXRENREW T EAN X =1ImE[x(Dx"(¢+ )], XEXAONKREERE. X

> x
T=->10

THIAR RS (1), X2 Lyapunov FEE;
(A+ BGYX + X(A 4+ BG)T + DWDT = 0, (2)
S X=XT>0, HEE 4+ BG ERBEFEH.
BE oii=1,2,---,n,) RARARGREFTENLOR, HABREFHREHASNRE A 1Y)
B, MR RAE T IR B S E R it EHles G, [#15
X <ol (1=1,2,---,n), (3)
A+ BG=H (4)
BRI AZ. XE (X1 BRXE | M ATE.
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AEEHSFRTEER, TEMTH-E: 1) 4+ BG ZEREW; 2) (4+ BG) +
(4+ BG)" <0; 3) A+ BG =H, HP¥R2) FEARGIERER /7R (3) 5 3 7%
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[FT(A + AT)F],, < 0, (5)
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[F'(H— A)F],, + R,=10, (7)
[FT"(H — A)F];, = 0, (8)
[F'(H — A)F ], = 0, (9)
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Qu QH:IFT’ A, =[FT(A + AT)F],,,

Héu *HQII%EE Q = QT > 0 EV‘MI A 2:3%
KEEIIERH., BEFEEG, 18 4+ BG RREM (4 + BG) + (4 + BG)"'<<0,
H A+ BG=H, WXFHE

(A~ BG) 4+ (A + BG)T + 0 =0, (10)
BREOW—HIEE., FrEElTRAIR .
BG — —-;—(A + AT + Q — §)). (11)

Horh Sk AT BG 1 23 3 FR A e (Rl Sk T S{ = 0), mB&EE G, Ei(ll}iﬁﬁﬁﬁ%?ﬁg
b AT

(I — BB*)S; = (I — BB*)(A4 + AT + Q), (12)

% F 24 BB fuBE AR, N
FFT = FTF =1,

_Iﬂu 0
FTS;F = —(FT§F)T, FTBB*F = P 0]_
b ol = |
=
FT(I — BBY)FFTS;F = FT(I — BB*)FF"(4 + A" + Q)F, (13)
Rl
"0 0 ‘“F[ Skll Sklz_ _ [0 0 i 'R“ RIZ" (14)
L 0 Ny ‘_"S"Eu StZZ“ 0 Iﬂ’-—ﬂu' —RE‘! RZZ‘.
B
C Sin Sk Ry Ry
FTSF = |, FT(A+ A"+ Q)F =R = ]
k '—'S'ﬂu Sk_ZZ*J , R'{z Rzz

%?(14)‘(, Sklz — Ry, Skzz = R,. 10 S&zz 7@?45@%5}]5 R, AN FREY . M
Ry, =10, P [FT(A + AT+ O)F1, =0, XHQIEE,FLL [FT(4+ A")F]; <0,
Mifa (5)NEZERA.

FEIER6)—O)RRKI. B 4+ BG = H, HE(IDXHA

BG = %(A+AT+Q—S;()=H-—A, il
FT(A + AT + Q)F — FT$;F = —2F"(H — A)F, R

Ru R _ [S*“ —R“] — —2FT(H — A)F,

J—RTZ 0 - Rzlrz 0

Sin — Ky —2Ry,
0 0

] — 2FT(H — A)F.
&..%’?.%U Skn 1 Sin = 0, N
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[FT(H — A)F]n + [FT(H — A>FH1 = : (Sku R, + S&u — Ru) = —R,

glalR2j(6)xN. REZE(7)—(9)K.
A OHRIER. BE&REGC)—O)FRE, N7l E&#
—Qﬂn Qﬂuﬁ
= F|. . | F'.
° 0L Ou-

h Op = —[FT(A4+ A")F1, >0, T Ou. On AFEH 0> 0 (IS 4., T
2 = [FT<A + AT + Q)F]zz = 0,
AR R RI R IREE Siun, AI 8 MR FR

Siu S@z* FTéF i ! i FT_
— Sk Skzz- LR 0 -

M Sy R (14)30, BiC12)., Frld, «?EG{E(U)TEJZSL JRBI{E (10)NERazr, T2
(A+ BG) + (A4 + BG)" <0, B Lyapunov Fag:HiE7 4, 4 + BG HE.
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RN ERN LT F, H3 FT 15
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E X
G — _;_B+(Q + A+ AT — §,),
W A+ BG=H, HGHER(1)IX (Y |BTB| = 0 i),BIXFER G5 E
(A+ BG) +(4+ BG)T <0, ==y

EE 2. HEEINFEHE,NER 4+ BGRE, (A+BG) + (A4+BG)T<0,
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A+ BG = ; F{ [gu sz] [R*}; . J} FT, (15)
BEXART A+ BG RS G E,RD
(A + BG)X + X(A+ BG)T + DWDT = 0, (16)
FK Ge¥, LIEARKZEQGBBME, ¥ XIEERBE

Yu 07 .
[F7, B Y1 <ol = 1,250 ,m),
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HRE(16) A ZRIR A
(A+BG)(X—Y)+ (X —Y) A4+ BG)T +(4+ BG)Y + Y(A+ BG)T
+ DWDT = 0, (17)
#MHE Lyapunov REHEEIL,.H
(A4 + BG)Y + Y(A + BG)T + DWDT < 0 (18)

Bar, Wil 4+ BG (iaE, Al X —Y <0, Mif

[ X1, <[Y]; <2 (i=1,2,--,m.).
THNRBEEEEESEN Y, DIFE(8)KRIL.
T (18)IxNF 4T

FT(A+ BG)FFTYF + FTYFFT(A + BG)TF + FTDWDTF <0, (19)
HRiX DEBES T BHESFR, TES
K, 0]
[FTDWDTF] =K=[ ,
0 0 -
M (19)Z0EE4
L M
[MT N] <0, (20)

A

— ; ('—'Qufru -+ Slcu?u) + ';_ (_?11‘@11 - ?nsku) + K5
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1 A A
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JUTCID =W AVA: BT e S

[ < 0; (21)
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N < 0; (22)
N—MT«.L'M <0, (23)

22X, TURIARE K, AT, 0,>0 B 9,>0 BE®K G
[Y]” == 0'2)5 ﬁﬁ S&u ﬂ'Jﬂ» JE S&n - Ru —+ Z[FT(H A)F]m
WF22)R, B 4, > 0, WY 4, Erlar, B 4, 3#%, RQOARMNY 4,
<0 KPR, BER 1 WIEAAAL, 4, <0 ST 4+ BG e, H (4 + BG) +
(A -+ BG)' <0, XE2BMRME/GEKILNFAZEFZHRISIK.
EE3 ZEZBEERRZ(D,.EEE 1BNEHHE, B DNESREST BRIEE
MIEE G € &, FRIERGITAER of > 0 iRIL.
IEEH, HO R YWHEHHE, " RI&#F:
) 14 0 1
On=U, Y= [0 g da ) H Y =FYFT,
XBUMNMV BN AEEM, H p>0. H A22<0 BMAERFRAEN VM, E15
(Y], <okl DITFREIEBEQ)—23)EARIA,. U, VEIENX, (21)—(23) TR
TE=:

L — '_"UV + Kll < 0, (21’)
— —pl <0, (22)
N— MTLM <0, (23"

1 , A4 .- )
M = ? (Q;; + Ry) - poe Ay + _;_('—V + Op + V < Ry),

R, NEB > 0 &M E(22)RA., REAFRUNITR BB R, NQ21)FM23)\ A
BRAT Mﬁﬁ(IS)‘tﬁii,# T [ X1 < [Y]; <ol IEEE,

BiBA, EEE 3 Sm FE BRES AKEERERE, T O NEBRENIN &
., BmaE g HXA B HE R EE u%ﬁélﬂﬂ‘%lﬁt, W E 9 /R RS TH M
TEHMSE Mt e & B FRNAEHZE, XHTHNOWREFE—FEA.
RIBEE 13, A DR NI SR SENERS .

S, E BY AT BB RO F, R 4. RIE 4, <0 BEEHERIL.E
RERAL, WIEAB IRl 288 A F L s BB SL, IR 2,

SE2, EFEAENU,V, p NEEMN O, FQR)RRIL,FHRKE Y, Q.

SH3. ¥4, F,ORARKEXAH,KIH R, BIFQID)—Q3)ARERIL. B
AL R0 BB 25 FHEAL, BT 4.

SB 4, HAEWOKB RE XS SRERE HY, HRBRIF&EBEGC)—O)BERIL.,
AL, WIZ BB EEHAREE ; BRI, W HRE Sy, 53 S4.

SBS5, ¥ BT, 4,0, RAGCHERRD, RERBRBEIZE G,
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—1 0 0 0 0
A=| 0 —3 0|, B = o|l, b=ol, w=1,
0 0 2 1 1

BORRERREHlE G, % [X],<0.8%, [X],<1.1%, [X];< 1.3, HRFHAR
A—1,—400 =+,
.

0 0 1
. [0 1 o
0 1 0O

Ap=[FT(A+ AT)Fl, = —2 <0, NREIBELE.

Qo = O

pagu=[" O Lv=[ U] a=1 0.=0.

05 0 0
, Y =10 1 0, [Y]l. <o?(i=1,2,3),
0 0 1

, ZHRAE(21)—(23)3\FIEKIL.

4) FSCERI9 1R GEAY 5 Bk, MERA ENAR R AE E R EX AR RN HECHI—1
84, MiR&H(C)— (DN HERFMTEA:

—1 0 0
H = 0 —400 —1
0 1 — 400

0 —2
M S&11=R11+2[FT(H""A)F]11=[2 0]9 S};"‘“[

5) HE®E 2, G = ———;—-B*‘(Q + A+AT — §) =

[0 —397 —1 ]
0 1 —4021°
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CONSTRAINED VARIANCE DESIGN WITH
POLE ASSIGNMENT

W ANG ZI1DONG
(The 11th Department, Nanjing Untversity of Science and
Tecknology, Nanjing 210094 P. R, China)

CHEN XUEMIN Guo ZHu:

(The 10th Department, Nanjing University of Science and
Technology, Nanjing 210094 P. R. Chinag)

ABSTRACT

Performance requirements of many stochastic control problems are naturally de-
scribed in terms of vartance or upper bounds of the system states. This paper studies
the conditions of existence of linear feedback controllers, which make the closed-loop
system meet the specified variance constraints and achieve the desired poles. A

concrete design method 1s also presented. It is shown by an example that the present
approach has the characteristics of directness and simplicity.

Key words: Linear continuous stochastic systems, constrained variance design,

Pole

assignment.
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