2013 3 Mar. 2013
30 2 Journal of Chongqing Normal University Natural Science Vol. 30 No.2
DOT 10. 11721/ ¢qnuj20130210
%
710062

E’A "P E’A -P<0

Y X A"XA -E"XE +E"YE =0 rank
E'XE =r
0231 A 1672-6693 2013 02-0042- 04
x 0 rank A"*'" =rank A" det A A
Xt deg A" A Drazin
! 3 1 A"AA” =A" 2 A"A =
2 . AA” 3 A"'A” =A" k=ind A A >0 A
A <0 A A==0 A> >0
4-5 A A
6
Ex k+1 =Ax k 1
x k eR" E AcsR"™ rank E =
T 7 r<n
89 17 reC det \E -A
10 #0 1
2 deg det AE-A  =rankE 1
11
3 1 1
1 1
4 1
1
R" 2 x 0 ==
n R nxn 0 1 x 1 ==0 (=
C Z, A" A 1
rank A A A A 8 1
ind A A min ke Z, M N
* 2012-07-31 2012-08-30 2013-03-16 13 37
No. 10971123 No. SJ0O8 A20

E-mail huangbird1987@ 163. com
http //www. cnki. net/kems/detail/50. 1165. N.20130316. 1337.201302.42_010. html

E-mail wubw@ snnu. edu. cn



2 43
I O J 0 AD Tp faD ~D 4 DT AD A D
MEN:[ ]MAN:’ ] EA” 'P EA” - E"A"'P E"A "<0 3
0 A 0 I )
A J  Jordan ) P, P,
1 ind EA =v A ! NPN:[; p3]
eC det )A\E—A #0 1 EAD Tp EAD _ EDA b Tp E":u;l D _
Drazin J 70 J’
N ~ ~ A -T T -1 _
x k = E'A "EE"x 0 N [ 0 AT]N PN[ 0 A]N
x 0 elm EE” NR" E-= QI 01, L)
o N"[ I ]NlPN[J ]N-‘:
ME-A '"EA= AE-A 'A E A 0 0 0 0
A N D T
EA vl O TR 4
. . A'PJ" A'PA
. M-J - 0
E=N R ]Nl 4 A'PLA <0 P, >0
0 A4 -1 A A"P,A=0 APA =0 A=0
. AM-J 'J 0 1 1
A=N . N~ 1 1
0 A -1 7'
- ) 7o 8 4.8
E”E:N[ ]N" E"A_N[ ]N“ P 2
0 0
1
EAD= JD 0 N—l . . A B A
0 A EAI) IP EAI) EI)A D IP EI)A I):
D T 0 D O
] vt ]NTPN[J ]N" -
1 x k+1 = 0 0 0 0
Ax k AeRV" 1 aJJ0 7 01, D
P A"PA -P <0 N_I[ Jo O]NIPN[{) ]N_lgo
-r<
28 1 EE"==0 4
ind E A =v 1 Lyapunov
o
E’A==0 3 L B
38 1 EE"==>=0 0 A
1 1 A'==0
P 3 1
E’A 'P E'A -P<0 HOQ E A
ny O Al 0
E:H[ ]QA:H 0 112
2 0 A
o Al = Rnl Xny A c R112X712 A
11 1 EA® B
v n +n,=n
A=0 1 E" A _ I, 07 _ [A, O o
J E=[ ‘ ]A:[ ] EA EA
0 A 0 I,
1 1 EE"==0 HQ 1
1 1 EA
P 2 1
E’A '"P E"A -P<0 2 1 1



44 http //www. eqnuj. en 30
Y A ==0 X, >0 Y,
X Lyapunov 1 A, 1
A"XA -E'XE +E"YE =0 5
rank E'XE =r 1 A=0
E A 1 1 1 1
E A 1 Y, X, ATX A,
EA -X, +Y, =0
D T A A T DL Al 0 = Xl 01 - Y, 2
E’E=>0 EA=AE E =[ ] =0 X:[ ] Y = X,
0 0 0 0 Y, Y,
A ==0 %
- = Y, Y, AT 017X, 0174, 0
X=HXH Y=HYH=|_, H A'XA -E'XE+E'YE=|"" ] ! ” ‘ ]_
2 3 o I1l1LO0 OJLO I
X I 011X, 0111 0 10Y1Y2100
T - T + =
H = hey e,  he, [0 0”0 o”o 0] ’0 0] Yy, [0 0]
X= xe x6 Xn€y 1
e nxl ' ! rank E =rank I, =r
12
hb . n " X, >0 rank X, =rank I,
2 X=H"XH = T X 0
hix, 0 0 g rank E XE :rank[ 0 0] =r
20 kw00 E_[Xl 0]
od 0O O Oolo x, 920
O 2 9 0g U
0o 0 hx O 0 10
E=D 1da=0 0 ——
0 0 2
5 0 0
2 o 0 o o0
JAIX A =X, +Y, Y,A
=0 1
A'Y) X, -A"X;A +A'Y A ¢ u 0 55 0 1%
EE' = 0 o0UE’A=[ 0
H H 00 0
ATXA, -X, +Y, Y,A o SUNU Oo 2 o0
A"Y! X,-A"X,A+A'Y,A] EE’==0 E'A==>0 1
6 22 0 0 op
X, =A"X,A-A"Y A< P:Eb 2 og
Av TX3AV_ Av TY3Av=O EO O 3|:|
X, <0 X, =0 X, =0 H 0 1Ig
X=0 E'XE=0 H=:20 1 050-=
) X, 0 2 0 oC
rank E XE :rank[ 0 0] =r 0 0 og ® 0 1gd 0 oggd 0 o0f
b o 14 E=b 1 0Bl 1 oUlb o 104
X, >0 | O 0 od og 0
X 0 O 2 o0 2 o o0 o o 2 oO
rank E'XE =rank[ Ol 0] = 0l . oD
H 0 12 H 0 0f
rank I, +rank A =r -0y 1 0|j:| | E]:b 0o 10
A =0 O 4o Y 0LH O
2 o o g0 2 ol
6 11 0o o 10

A'X,A, -X, +Y, =0

2 Lyapunov



Vol. 30 No.2 Journal of Chongqging Normal University Natural Science  http //www. cqnuj. cn 45

d) 0 0 0 |:|1 0 0 dynamical systems J . International Journal of Control 2003
X= E}b 9.778 0 g Y= g) 2 -1. 333% 76 1845-1861.
) 0 1.3330 O -1.333 1 0 7 Bru R Coll C Sanchez E. Structural properties of positive linear
time-invariant difference-algebraic equations J . Linear Alge-
3 bra and its Applications 2003 349 1-10.

8 Virnik E. Stability analysis of positive descriptor systems J .
Linear Algebra and its Applications 2008 429 2640-2659.
9 Virnik E. Analysis of positive descriptor systems topics in sys-
tems and control theory M . German VDM Publishing 2008.
10 Herrero A Ramrez A Thome N. Nonnegative of control singu-
Lyapunov lar systems via state-feedbacks C //Commault C Marchand
N. Positive systems. Berlin Springer-Verlag 2006 25-32.

11 Zhang Y M Zhang Q L Tanaka T et al. Admissibility for pos-
itive continuous-time descriptor systems J . International
Journal of Systems Science DOI  10.1080/00207721.
2012. 685200.

12 . LMI

J. 2009 37 16-19.

1 Farina L Rinaldi S. Positive linear systems theory and applica-
tions M . New York Wiley 2000.

2 Canto B Coll C Sanchez E. Positive solutions of a discrete-time
. . . Gong W Z. The robust stability of discrete — time uncertain
descriptor system J . International Journal of Systems Science

2008 39 81-88.

singular systems LMI conditions J . Journal of Shaanxi Nor-

3 Liu C Zhang Q L Feng Y F et al. Complex d i ah mal University Natural Science Edition 2009 37 1 16-19.
iu ang eng et al. Complex dynamics in a har-

13 XuSY Lam J. Robust control and filtering of singular systems

M . Heidelberg Berlin Springer-Verlag 2006.

vested differential-algebraic ecoepidemiological model J . In-
ternational Journal of Information and Systems Sciences 2009

5 374 311-324. 14

4 Coxson P G Shapiro H. Positive input reachability and control- I 2009 31
5 63-66.

Xiao X Q Zhou L. Lu G P. Generalized quadratic stabilization

lability of positive systems J . Linear Algebra and its Applica-
tions 1987 94 35-53.

f Lipschitz discrete nonli singular systems J . 1 of
5 Dai L. Descriptor control systems M . New York Springer- of Lipschitz discrete nonlinear singular systems J-~. Journal o
Verlag 1989.

6 Haddad W M Chellaboina V August E. Stability and dissipa-

Southwest University Natural Science Edition 2009 31 5
63-66.

tivity theory for discrete-time nonnegative and compartmental

Admissibility Analysis of Positive Discrete-time Descriptor System

HUANG Li-giong WU Bao-wei LIU Li-li
College of Mathematics and Information Science Shaanxi Normal University Xi' an 710062 China

Abstract The admissibility of positive discrete-time singular system is discussed in this paper if a system is regular causal stable we call

it admissible. Firstly according to the Lyapunov inequality E’A "P E’A  -P<0 which is a condition of stability for the positive dis-
crete-time singular system a necessary and sufficient condition for the system to be admissible are expressed in Linear Matrix Inequalities
terms. Furthermore suppose the system has a monomial decomposition it is admissible if and only if there exists a positive definite diagonal
matrix X and a positive definite matrix ¥ such that A"XA ~E"XE + E'YE =0 and rank E'XE =r Finally numerical example is given to il-
lustrate the validity of the proposed conditions.

Key words positive singular system causality stability admissibility
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