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Criterion of descriptor interval systems with impulse behavior
HE Xi-qin', LIU Ping', ZHANG Da-qing"'2, ZHANG Qing-ling’®
(1. Research Institute of Applied Mathematics, Anshan University of Science and Technology , Anshan Liaoning 114044, China;
2. Faculty of Science, Northeasten University, Shenyang Liaoning 110006, China)
Abstract: The existence of impulse behavior directly affects the characteristics of a system. This paper proposes a criterion
for determining the range of singular values of interval matrix of a descriptor interval system. A sufficient condition is then de-

rived to determine the range of interval matrix’s rank. Finally a criterion is obtained to determine if there is an impulse behavior

in a descriptor interval system.
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1 5|5 (Introduction)

FESLPRR A, BT ERZES BB A
REFRH, N RGP REEGEE N IF RGBSR
HbJNTE (B2 DUHIE RGP oo R LTS
FEX B I T W 28 50 S0 M X ) 4 e i — R b 3
WM A E BB 0 TR
Ei(t) = Ax(e)(x(¢) ER",E,A € R™"), HTHR
GisEME E —RATRERE, AN SRR RESH K
AT TR T A ESEREE L TEREESH
WHRG, B A R 5 2 B K T A BB +52
HE AR R A . HEEFEE RS
Ml E, A TEMB/NERT RESHEM R A
AR, N T BB 6 R 48 P= A Bk P AT H DL R R itk
BRI .

AR SCE FeiHE T 5 X 18) 4 4Rk A 7 LAY 74
M. ZEBBAMN XRS5 REHE kb1t
RIFEor 51 .

2 FE4HiL(Main results)
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, ",m,j — 1,...’n}
(1)
HEFAERE, Hf A = (0.4 = (a;) € RBP4
A+ A A-A

Ao ==, = ;ﬂM§ﬂ%mﬂmﬁ#=

[Ap - AA,Ap + AA] = Ag + AA[ - 1,1].
WAER™,iLo(A) N AMBFREES B

o(A) = {oldet(al - ATA) = 0O}, (2)
Hep I An Qi M vo € 0(A4),0 2 0. X,iC

o(A") = {olo€ o(4),A € A (3)
KX EGERE AT T REES.

TR X = (21,2, ,%,) € R*,iC S* AR
FFE5E -, B
S* = diag(sgn(x,),sgn(xy), +,sgn(x,)). (4)
5111 HFEMNAKES' 58  FvAac A H
6:(A) € [A,(By - SUABSY), A,(By + S'ABS")],
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iE H B =
AB - B—;—é.%[Zl‘é]%EME B S #030H
B' = [By - AB,By + AB] = By + AB[ - 1,1].
6)

T _ B+ B
A"A" = [B,B].% B, = —’2“ ,

H K ARG R B T v X € R A8 3],
B'X = (By+AB[-1,11) X C BoX+AB| X|[-1,1]
(7)
AR
X"B'X ¢ X"BoX + | X|TAB| X[[-1,1], (8)
XE | X| = 8%, Hp * Al () EX. R ()T
SFHrHich
X"B'X c [ X"(By- S*ABS*) X, X"( By+ S*ABS*) X ],
(9)
WyvBE B,
X"(By - S*ABS*)X < X"BX <
X"(By + S*ABS*) X. (10)
B P c R, dim(P) = i RARR" WFa5IH] P RIZESL,
X € P,lxX(10) & X € " WERKEBAF

max XT(BO S*ABSY) < max XTB’X
Il = H % \I
max XT(B(, + SXABSX) X (11)
Iall,=1
F
min max XT( By - S*ABS¥) X <
PcR
dim(P) =i I ”
min max XTBIX (12)

PcR"
dim(P) =i

min max XT(B() + S*ABSH X
i
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R, HANECH 2 A b e SY K SV 4

meax XT(B, - SYABSV) X} =

Il

min{ min
& per”
yer" dim(P)=i

SUABSY) x (13)

min max XT(BO
PB' 7 H
dim(P) =i

max X"(By + SYABSY) X! =

I u2_1

max{ min
s per”
yeR" dim(P)=i

min max XT(BO + SVABSV)X (14)
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min  max X"(By - SYABSY)X N W B, -

Pcx’ n
dim( P) = i _1

SUABSY FFAEAR . 25 HK5 I 4 [ 4 R AE 1B B /B K HE
Fl, i <A, < < A, WA

A;(By - SYABSY) =
SYABSY)Xx,  (15)

min max XT( By -

R
[) 3
A;(By + S'ABSY) =
min max XT(BO + SYABS") X. (16)
du:(cP) z” ”
HF

VAE A',B = ATA€E B,
min  max XTBX & B W5 i MFIEE, BN A By

per® | 2SP
dlm(CP) l\l =1
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i 1712
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(17)
BHR03) ~ (16)F
o;(A) € [A,(By - $YABSY),
A;(By + S'ABSV)], i = 1,2,-,n.
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EE 1 HffEstaiE sU(sY) ki € (1,2,
nt(j € 11,2,,n}) 0 < A,(By - SYABSY)(A;( B, +
S'ABS") = 0) ] v A € Al ,rank(A4) = i(rank(A) <
n — ])
iE HEIE 1 MIEPR13) i BR .
FE 1 ESCER(10] I T X () R W R T 4
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51 217 FH RS Ex (1) = Ax(r) EW,
LB B R e i AR
rank[E A};Zn— q. (19)
A O
FIE LKA N RE
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K. x(r) € " AREWE,E = [E,E], A =
[4,4] 2 n WY IXIEEE I X [ FE

Ty
= [E A]: (p,P], ' (21)
Ao
Pmax = maxirank(P)},puin = minirank(P)},
{ per p€
Qruax = max {rank( E)}, ¢un = min{rank(E)},

EcF el
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Pmax < 21 — Qs (23)

MRZQO) kM EFE B VE € E, A€ A, &%
Ex(t) = Ax(e) BABEIKPEL. HH, pras Grax HI
RED22)EX. ’
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3 #5iE (Conclusions)

A ST T DX ) o Bk B 40 31 v ST R
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FIE RGBT WA RE R LB . FE L RN A
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