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x(t) ~Bx(t -d) = Ax(t) +Bx(t - h) +Df(o(t));

o(t) = C'x(1); (1)

x(t) =f(t),Vt e [ - max{h,d},0].
AH:x(t) e " IHREEERE;A,B,B, e R"";C,
DeR™;7r,h 20 REHNH;ME o(t) =
(o,(t),0,(2) 0, ()" ,EERHEREE f(o
(1)) = (fi(a,(8)) fular () fulan (D)),
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() e B[0,) = {£(+)[£(0)
=0,0f(a;) >0,0;, # 0}, (2)
AR &M
fiC) e K[0,k] = 1£,(+)|£(0)
=0,0 < of(0,) < ko},0;, #0}. (3)
KT HB ARG E MR OKR LR, R
WA S N(EBY) B, 58O KEN
h

T=—.
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RHTXEWERTE, RITFIADTHE X
ICTE:

BEEXHETF A: C([-d,0],R") - R,
A(t) = x(t) - Bx(t-d).

EBX1 WMBRFRHMASFEHAG) =012
0,x, =¢ € {¢p € C[-d,0]:A¢ =0} B
WEtRE AR T A RBEN.

311 RERy>0, MBERK o(s):
[0,y] >R AT, WX EEMNKEECHEKE R

R™" R R T (j:w(s)ds)TR(j:w(s)dS) <

v JﬂwT(s)Rm(s)ds .

|7 2 Schur 43| # . XA ER T RER
sll SlZ

s =sT=[ ],gqas,,ea'*'.uﬁfr%
* s22

HREMK:(1)S <0;
(2) sn < O,Szz - S'er Sl_ll S12 < O;
(3)S,, <0,5,-5,5, 8], <0.

2 FEEZR

BALEELERES().j=12,mnf
WEEBRBERGHBRT , REMAIIREHE.
BE1 KEHBJI>OMr >0, MRETF
ARBEN,FEFEMKREEER PR W,
0.,Z(i=1,2,-,N;j=1.2) ¥ a >0 XA
JfF R = diag {r,,r,, -, | 20 EHWT LMI

AT
@, 6, I'F
=0 6 0 |<0, (4)
F'r o -F
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(6, PB W,-A"PB, 0 6, ]
+ -0y -1, 0 0 B'CR
6, =| » * 8., 0 -BPD|;
* s * W, BiCR
L * * * * o, J
rZ, 0 0 01
0 0 0 2,
O, =10 o 00 |;
0 0 00
Lo 0 (I
M, Z,
Z, M,
0, = . N ,
..- MN—Z ZN—l
L z,, M, |

N
r=[ABOB,D],F=W, +dW,+7°Y Z;
i=1

O, =PA+A'P+R, -W,+0, -Z;
@, =-R -W,-B'PB,, @, = PD +aC +A'CR;
@55 = DTCR +RCTD,M,- = —Q,‘ +Qi+1 _Zi _Zi+l'

iERR : BE B AN T JE &Y Lyapunov 2 b8
V(t) =V, (1) +V,(2) +V,(2) +V,(2) +V,(2);
(5)
Vi (t) = AT(t)PA(s), (6)

V,(t) =f

t

x"(s) Rx(s)ds, (7)

'

V(1) =j d.iT(s) Wi(s)ds +

N t-(i-1)r T
[ Feexsd,  (®
V,(1r) = fo j’ dz"(s) W,x(s)dsdg +

-(i-1)7 .t

Zf f rx'(s) Zx(s)dsdg, (9)

V.(t) = Ziri fmfi(s)ds. (10)
He$,P =P >0;R, =R >0;W, =W >0;0,
=Ql >0;Z, =2 >0(i =1,2,,N;j =1,2)
MR =diag{r ,ry,,r | 20 N AEERFEE
B. it ® E3R Lyapunov Z RITRE (1) HBK R
¥A

V,(t) =2AT()PA(r) =2(*(¢) - B,x(t - d))".
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P(Ax(t) + Bx(t - h) + Df(o(t))) =
x"(t)(PA + A"P)x(t) +2x"(:)PBx(t - h) +
2x"(t)PDf(a(t)) -2x"(t) A"PB,x(t -d) -

2x"(¢t-h)B'PBx(t-d) -

2f (a(t)) D'PBx(t - d). (11)

V,(t) =x"(t) Rx(t) -x"(t ~d) Rx(t - d).

(12)

V,(¢) = x"(t) Wix(t) -x"(t - d) Wx(t - d) +
i[f(t— (i-1)7) Qx(¢e~ (i-1)r) -

) x"(t-ir) @Qx(t -ir)]. (13)

LB &G (2)EMTF 2ax"(1)Cf(a(t)) =
0, Kb a AKF O HHH.
V,(t) =2f(a(t))RCx(t) <
2f"(a(t))RC"[Ax(t) +Bx(t-h) +
Bux(t-d) + Df(a(2))] +2ax"(2)Cf(a(t)) =
2f (o ())(RC'A + aC™)x(t) +
2f (a(t))RC'Bx(t - k) +
2f (c(t))RC"Bx(t - d) +
2f (a(t))RC'Df(a(1)). (14)

V,(t) = d* & (1) Wyi(s) -dj' iT(s) Wi (s)ds +

Y [ 5(e) Zk(2) -Tf

FIEIE 1 A,
-df 'd £16) Wte)ds <- ([ '4x<s>ds>rwz<j 'j<s>ds> -
-x"(t) Wyx(t) -x"(t ~d) Wyx(t -d) +

t-(i-1

" §(s) Zi(s)ds]

x"(t) Wyx(t - d). (15)
-3 E )z <

t~(i-1)7 t-(i-1)7
-([ Rz #()de)

= - Z (x(t - (i-1)7) ~x(t-ir))"

Z(x(t-(i-1)1) -x(t-ir)). (16)
B A

V.(t) <" (e)(d* W, +7°y Z)E() -xT(1) Wx(1)
-x"(t-d) Wox(t -d) +x"(t) W,x(t -d)

- 2 (x(¢ - (i-1)7) —x(t-ir))"

Z(x(t-(i-1)r) —x(t-ir)).  (17)
B E#(11) - (17) XA 45 .

V(1) = V,(2) + V,(2) + V,(¢) +V,(2) + V,(¢)

, +T'FT 0,

2]
< £7°(1) o &) B, £) =

T
2

[x7() ,x"(t-h),x"(t-d),x"(t-d) ,f(a(1)),
" (t-7),x"(t -27),,x(t - (N-1)7)1",
0,0, 6,,FIT EXEEEl . XHY
[@, +I'FI' 0,
6, o,
MIEDNE & > 0 Br. F A Schur %,
[@, +I'FIr @,
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AR RFHERTEIA(-) e [0,K] ,K =
diag{k, ,k,, k.| ,RERLX T EHE.

EE2 SEREIS>OMT >0, MRETF
ARBEN, FEGEMNKELER PR, W,
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]<05¢,V(t)s—ellx(t) I

] <OSMFRER(4) M.

6, 6, I'F
6 = e, 6, 0 <0, (18)
F'r o -F
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8, PB W,-APB, 0 @,
x -0y-2, 0 0 BTCR

6, =+ 6, 0 -B'PD|;
X x * - W, BiCR
L. . Y

N
r=[(ABOB,D],F=W, +d'W,+7°Y Z;
i=1
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®,=-R, -W,-B"PB,,®, = PD + aCK +
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Z, 0 0

@2 =

e o o o

0
0
0
0

e o o
© o o N
s



48 HEMAK%EER(TEK)

2013 4

M, Z, T
Z, M,
0, = ;
My, Z,,
i Z,, M,

M =-0,+0.,-2 -2,
R ARBEEEGG)EMT
f(o; () [kex (2) - fi(a,(2))] =0,
j=1,2,-,m. (19)
FI(19) RE#H V(1) FH 20 x"(£)Cf(a(2))
B3
V,(t) =2f (a(t))RCk(t) <
2f (a(t))RC'[Ax(t) + Bx(t - h) +
Bx(t-d) +Df(a(2))] +
20 f (a(t) ) [KC'x(t) - f(a(2))] =
2f (a(t))(RC'A + aKC™)x(t) +
2f (o(t))RC'Bx(t - k) +2f "(o(t))RC' Bx(t - d) +
f (o(t))(RC'D + D'CR - 2al)f(o(t)).
(20)
FAR).(12),(13) . (17) FX (20) AT AR

: 8, +I'FI 8,
5. V() <£' 0|

2 3

£(1).

(KU FEHEIMEHIE TURAGAEL
(18) LM R (1) FEEH 2 AN T RAEX R
ER.

3 HBIEHIF

EZRAZ () WAMEERE, HP &R 808
s

A=(—O.9 0'2);B=(—1'1 —0.2);
0.1 -0.9 -0.1 -1.1
D=(—0.2 0.1);Bd=(—0.2 0 );
-0.45 -0.3 0.2 -0.1
_(0.3 —0.2)
0.3 o1/

A Matlab KPR AEEFEAEXTHE
FRMBEHEL PR LML (4)7145, 4 N =3 i, &
KR d=h=1.9905,FFlY d=h<
1.990 5 Bf R4 (1) R4 XTFaE M.
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Absolute Stability Analysis of Neutral Lurie Systems with Time Delays

GAO Qian', LIU De-you', ZHU Zuo-jian', GAO Jin-lan®

(1. College of Science, Yanshan University, Qinhuangdao 066004, China; 2. College of Electrical Engineering, Northeast Petro-
leum University, Daqing 163318, China)

Abstract; The absolute stability problem for neutral Lurie control systems with time delays is studied. By di-
viding the discrete delay interval into multiple segments and choosing proper Lyapunov - Krasovskii functions,
two delay-dependent criteria for absolute stability of systems in infinite sector and finite sector were respectively
derived. The derived stability criteria were both discrete delay dependent and neutral delay dependent. The
proposed condition was in terms of a linear matrix inequality which can be easily solved with Matlab toolbox.
Finally, numerical example demonstrates the validity and feasibility of the proposed criteria.

Key words: Lurie control system; delay dependent stability; neutral delay; linear matrix inequality
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Set Pair Analysis Model for Bridge Landscape Assessment

HU Sheng-neng

(School of Civil Engineering & Communication, North China University of Water Resources and Electric Power, Zhengzhou

450011, China)

Abstract: In view of uncertainty and complexity in the process of bridge landscape assessment, based on set
pair analysis ( SPA) theory, identity — discrepancy — contrary (IDC) connection degree formula which can
embody certainties and uncertainties of the assessment system is introduced and set pair analysis model
(SPAM) is established in bridge landscape assessment. The meaning of SPA applied to bridge landscape as-
sessment in two levels is fully analyzed. All indexes can be summarized in five - member connection number.
Analytic hierarchy process ( AHP) is applied to calculate the weighing values in order that the artistic degree
of the bridge can be calculated from the objective and subjective evaluations. As an example, Hulu river
bridge is assessed with SPAM. The results show that: from the whole system, the artistic degree of the bridge
is fine; from the subsystem, bridge esthetics, modeling and environment coordination are better than others.
The results express the artistic degree of the bridge on different levels and different aspects. SPAM combines
qualitative description with quantitative analysis and takes full advantage of uncertainty. It is a new model for
the bridge landscape assessment.

Key words: bridge engineering; landscape assessment; set pair analysis



