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A Lyapunov Method for Asymptotic Stability of a General 2-D
State-Space Model for Linear Discrete Systems(Z-D GM)

YANG Chengwu, SUN Jianzhong and  ZOU Yun
(The Eighth Department , East Chiina Institute of Techinology ° Nanjing, 210014, PRC)

. Abstract. In this paper, the definition of asymptotic stability and sufficient and necessary conditions for the
stability of the general 2-D state space model for linear discrete systems(2-D GM) are given. In addition, neces-
sary and sufficient conditions for asymptotic stability of Roesser model (RM) are presented based on the Lyapunov
equation, also the results in [1,7] are extended. In the end, it is shown that the stability criteria for RM can be
applied to a 2-D GM via a simple propetty of determinant of matrix, and then the stability of 2-D GM can be de-
termined by that of RM. An example is given to illustrate the validity of the proposed mothod.

Key words; 2-D systems; asmptotic stability ; Laypunov equation; multivariable complex anaiysis

A A RA
, HEE 1936 474 1961 @%ﬁﬂ?ﬂ%mﬁiglﬁ#ﬁ,E~EE$EI#B%E#Lﬂﬁﬁﬁiﬁﬁlﬂmwﬁ
E5YAHERNE. BN ERHRIURR XREL, 2D R4, H BB, B R, R ER G

BREXRPCBR BN .

Fhagc 1967 474k, 1989 AEHAM FUILRF ¥ R, 1991 ETFHTEER TR FARE R
TP AR EREREABI L. RE BRI SRS ’

& = 19624FA4:. 1983 EELFRALICR I K. 1987 7011990 SRR T BB E A L . R B A
3, ML, B EEFIOGBR LR, Ho el HIR, 2-D YL

EFREEEE (FAC) fEiRl

—. 19934 1 ARER BB BEITR S RANAEHREIGE B2 A SUE AR SR B4
(Preprints) , 3% 7] M ERR B #HKEX-

— . 1993 4E[EIER [ Mt AR BT RO TN “Hi TAESCER” (Control Engineering Practice), FERRE
B TR & A N R R 3 HEMAFREASBCSCRIRT .

=. IEEE [& T it TEEE Transaction on Automatic Control J Control Systems Magazine #I, 1993 WS
i} Control System Technology (FEfIZRGEIA) WEHLBEA. ﬁﬁ&&iﬁqﬁﬂ@ﬁ]rﬁ]p T A





