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Abst脚 ：How an interval linear impulsive system could be robustly dissipative with respect to the quadl~c supply rate 

was illustrmed．Moreover，the conditions under which a robustly dissipative interval linear iII1p Isive system couldbe asyfr · 

caUy stabilized by a state fee~ack conlrol law．Vmally，an eⅪImpIe was given as the application． 
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摘要：主要讨论了区间线性脉冲系统相对于二次供给率的鲁棒耗散性问题，得到了该系统是鲁棒耗散的充分 

条件 ，而且还给出了这样的鲁棒耗散系统能被一个状态反馈控制律所镇定的条件 ，最后 ，给出了一个例子 ． 

关键词：区间线性脉冲系统；鲁棒耗散性；供给率；储存函数；反馈镇定 

1 Introduction 

For decades，a lot of attention has been paid to dissi— 

pativity．In the literature of nonlinear control，dissipativ— 

ity concept was initially introduced by Willcms(1972) 

iIl his seminal two-part papers[ ' in terms of an in． 

equality involving the storage function an d supply rate． 

111e extension of the work of W illems to the case of 

afflile nonlinear systems was carried out by Hill and 

Moylan(1976，1980)[。， and references therein．Bymes 

and Isidori et．al started to research the dissipativity and 

stabilization of nonlinear co ntinuous systems  in terms of 

geometric nonlinear system theory in [5，6]and refer- 

enccs therein．Recently，although[7—11]have extend— 

ed the notions of classical dissipativity theory by using 

generalized storage functions and supplying rates for im— 

pulsive systems  and left-continuous systems ，the results 

obtained  by them do not include the robust dissipativity 

and feedback stabilization of dissipative nonlinear impul— 

sive systems ．In this paper，by employing the methods 

of Lyapunov and matrix inequality，we have investigated 

the conditions under which an interval linear impulsive 

systems  is robustly dissipative with respect to the 

quadratic supply rate．Moreover，by utilizing the stabili— 

ty results for general impulsive systems [ ]instead of the 

l_．aSalle invariance principle，we have investigated  the 

conditions under which a robust dissipative interval linear 

impulsive system can be asymptotically stabilized by tin— 

ear state feedback．At last，we present an exm~ le as the 

appHcation of the results obtained by ILlS． 

2 Preliminaries 

An impulsive system has the form 
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f (t)= ( (t))+g。( (t)) 。(t)， t≠ tk， 

IAx(t)= ( (t))+gd( (t))Ud(t)，t=tk， 

1)，。(t)=h。( (t))， t≠tk， 

t．yd(t)=hd(x(t))， t=tk， 

(1) 

where (t0)= 0，t≥ 0， (t)∈ R“，△ (tk)： 

、 ( )一 (tk)， 。( )∈ U。c R c，Ud∈ Ud c R ， 

y。(t)∈R c，yd∈R d， ：R“一 R“is IJpsctfltz contin— 

UOUS and satisfiesfc(0)=0，g。：R“一 R“ c，fd：R“ 

R“is continuous and satisfies (0)=0，gd：R“ 

RtlXttld，h。：R“一R c and satisfies hc(0)=0，hd：R“ 

R d and satisfies hd(0)= 0．Here，we assume that 

1／,。(·)and 1／,d(·)aIe restricted tO the class of admissible 

inputs consisting of measurable functions (Ⅱ。(t)， 

1／,d(t))∈ U=(U。，Ud)for all t≥0，where the COIl— 

straint Set U is given with(0，0)∈ U． 

In this paper， we consider the qo~dratic supply 

rate(y。，rd)[ ，which is given by 

re(1／,。，yc)=)， 尺。)，。+2ycrs。1／,。+ Q。M。， (2) 

7d(1／,d，yd)=)，j尺d)，d+2ydrsd1／,d+ Qd1／,d， (3) 

where symmetric matri~ R。∈R c c，S。∈R c c，Q。 

∈R c，Rd∈ R d d，Sd∈ R d d，Qd∈ R d d， 

with Q。≥0，，Qd≥0． 

I]lefirdtion 1 An impulsive system of the form (1) 

is said to be dissipative with respect to supply rate( ， 

yd)if there exists a cr(r≥0)nonnegative function I，： 

R“ R withY(O)=0，called$tor~ function，such 

that for all(1／,。，Ud)∈ U the following dissipation in— 

equality holds 

V( (t))≤ 

rt 

( (t0))+I y。( 。(s)，)，。(s))ds+ 
tO 

∑ rd( d(tk)，yd(tk))， (4) 
∈．1v[1，I) 

where (t)(t≥ t0)is a solution to(1)with(1／,。，1／,d) 

∈ U and (to)=xo． 

Remark 1 The special ca 爆of dissipativity锄[e the 

passivity and nonexpansivity with respect to the follow— 

iIlg supply rate(5)and(6)，respectively(see[7])： 

(y。，yd)=(2ycru。，2ydrud)， (5) 

(y。，yd)=(r2。 。T 。一)， )，。，r2d dT d一)， )，d)，(6) 

whcl'e rc> 0，t"d> 0 are constants． 

The interval linear impulsive systems discussed in this 

paper are described by 

f (t)=A。 (t)+AA。 (t)+B。1／,。(t)，t≠ t̂， 

I△ (t)=(Ad一厶) (t)+△Ad (t)+ 

{ Bd d(t)， t= ， 

l y。(t)=C。 (t)， t≠ ， 

L (t)=Cd (t)， t=tk， 

(7) 

where (to)= xo，A ∈ R “，B。∈ R c，C。∈ 

R‘c “，Ad∈ R“ “，Bd∈ R“ d，Cd∈ R‘d “，andAA。 

∈Ⅳ[Q。，P。]={AA。=(△口 )∈R “：q；≤Aa{『≤ 

p；}，AAd∈Ⅳ[口d，Pd]represent the interval matrices， 

where Q。=(q；)∈R “，P。=(p；)∈R “． 

DefiIli廿蚰 2 Interval linear impdsive system (7) 

is said to be robustly dissipative with respect to the sup— 

ply rate(y。， )given by(2)and(3)if for any AA。 

∈Ⅳ[口。，P。]，AAd∈Ⅳ[口d，Pd]，the system is dissi— 

l~iVe with respect to the supply rate(y。，yd)． 

Remark 2 Similarly，we caIl define the robust pas— 

sivity and robust nonexpamivity for the interval lillear 

impdsive system with respect to the supply rate(5)and 

(6)，respectively．By[14]，aI1 interval matrix AA∈ 

Ⅳ[Q，P]= {A=(口 )∈R“ “：的 ≤ 口{『≤p ，i， 

= 1，2，⋯，n}caIl be described as AA =A0+ F， 

where A。： 1(P+Q)
，

日：( ) ： 1(P
— Q)， 

∈ = { ∈R“‘ “： ：diag{ell，⋯，e }，I 

e I≤1，f， =1,2，⋯， }，EET=diag{∑hl ， 
：1 

∑h ，⋯，∑ }，FrF=diag{∑ 。，∑ ，⋯， 
i=1 j=1 i=1 i=1 

∑ }． 
=1 

Hence，we caIl formulate the system (7)as tlle fol— 

lowing interval linear impulsive system 

f (t)=(A。+A。0) (t)+E。 。F。 (t)+ 。u。(t)，t≠ t ， 

I Ax(t)=(Ad一厶+Ad0) (t)+Ed dFd (t)+ 

{ Bdud(t)， t=t ， 

1)，。(t)=C。 (t)， t≠“， 
L (f)=Cd (f)， t=tk， 

(8) 

AA。=’A。0+ E。 。F。，AAd= Ado+ Ed~．dFd， 

and 。∈ ， d∈ ． 
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Lemma 1[11] Let ∈ 
， then for any positive 

2 2 

constant and any ∈ R ， ∈ R the following in— 

equality holds 

2 ≤ 一 T +r／T7． (9) 

latllces 

c c ． 

x)sitive 

hold． 

Y + 

(10) 

(11) 

(12) 

， (13) 

(14) 

， (15) 

· ll 

are the 

largest and smallest eigenvalues of matrix ．respective— 

ly．Then the interval linear impulsive system (8)is 1"o— 

busily dissipative with respect to the supply rate(y。， 

yd)given by(2)and(3)． 

Proof Let ( )=xT ，then Vis C and positive 

definite function． 

First，we shall show ( )≤ y。(u。，y。)， 

tk< t≤ tk+l，k∈ N． 

From(10)～(12)and by I．~mma 1，for t 

tk+l，k∈ N，we get 

( )= 

T{(AT+A。To) +X(A。+A。o)} + 

2xTXE
。 。 

T{(AT+ 

Fc + 2xTXB
c uc = 

AT
。o) +X(A。+A。o)} + 

for all 

< t ≤ 

l 
TXE

cErXx+÷xTFcTFc +2xTXBcuc= 
、l 

T{(AT+AT o) +X(A +A o)+ 

AIXE。ETx+÷F。TF。} +2xTXB。u。= 
， l 

xTcT
c
尺cCc - T T

c c
x+2xTcTs

c
ucL2XT Tc uc= 

yTR
。
Y。+2yTS

。u。+uTQ。u。一uTQ。u。一 

xTLTL。 一
2xT u。 =  

y。(u。，y。)一II Lcx+Wcu。ll ≤y。(u。，y。)．(16) 

Hence，by(16)， ( (t))≤ y。(u。(t)，y。(t))holds 

for aU tk< t≤ tk+1，k∈ N． 

Next，we shall show AV( (tk))≤ yd(ud(tk)， 

yd(tk))，k∈ N． 

By system (8)，for t= tk，we get 

AV( )= 

{(Ad+Ado) +Bdud}TX{(Ad+Ado) +Bdud}+ 

2 T ，dT dT凸dT {(Ad+A∞) +Bdud}+ 

T 
』T
T
d 

T
d凸

T
d Ed dFd 一 ， (17) 

where Xk (tk)，ud=ttd(t )． 

Since X >0．there e】dsts a nonsingular ma trix U such 

that X = UTU
． Hence． 

T 
』’d
T 

d
T
凸 d
T Ed dFd 

T ~
d
T x'

d
T
。
L-,

d
TUTtied dFd = 

I1 UEd dFdXk I1 ≤I1 U I1 ·I1 Ed I1 ·I1 I1 · ?f = 

一 ( )·ll Ed ll ·ll Fd ll · ≤ 

． ：  ． ， 

min( ) 一 一P ’ 

(18) 

． 一 (X)·II Ed II ·II Fd II 劬
哪  — — — _

d trai n 

— 一

。  

A ， 

Hence，by usmg Lemma 1 and through(13)～(15)， 

(17)，(18)，we get 

aV( )≤ 

?[{(Ad+Ado)TX(Ad+Ado)一(1一g)x} + 

2xI(Ad+Ado)TXBdud+2 T 』T dT dT凸dT {(Ad+ 

Ado) +Bdud}+udTDdT 

?[{(Ad+Ado)TX(Ad+ 

2x~(Ad+Ado)TXBdud+ 

XBdUd≤ 

Aao)一(1一 )X} + 

主 xIF~Fd + 

2·{(Ad+Ado) +Bdu后}TXEdETx{(Ad+ 

Ado) +Bdu }+uTBTx8dud= 

{(Ad+Ado)T( + 2XEdETX)(Ad+Ado)+ 

FjFd一(1一g)x} +2xI(Ad+Ado)T( + 

A2XEdETx)Bd d+uTBT(x+A2XEdETX)Bdud= 

T 
dT尺dCdXk一 j d +2 T dTsdud一 

2xTkLTWdud+uTQdud—uj Wdud 

yd( d，Yd)一ll Ldx +Wdud ll 2≤ yd(ud，Yd)， 
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where钆 ： (t )，ud IId(tk)，Yd Yd(tk)． 

Hence，AV(戈(t )≤ 7d(Ud(tk)，Yd(tk))holds for 

all ∈N。Therefore，by Theorem 2．1 in【7j，the in— 

terval linear impulsive system given by(8)is robust dis— 

sipative with respect to the supply rate(7 ，7d)given by 

(2)and(3)．The proof is complete． 

Corollary 1 Assume that there exist matrices X ∈ 

，J已 ∈ c ， ∈ d ， ∈ c c，and Wd 

∈ Rpd d， Ⅱ1 positive definite，and positive con— 

stants l，a2 such that the following equations ho ld． 

(A +Ac0)T +X(A +Aco)+ lXE E + 

÷F F +CcTC + =0， (19) 
， l 

XB + ：0， (20) 

r ，一 WcTW
。 = 0， (21) 

(Ad+Ad0)T( + 2XEdE )(Ad+Ad0)一 

(1一 ) + FTFd+c cd+LTLd=0， (22) 

(Ad+Ado)T( +A2XEdESX)Bd+ =0， 

(23) 

rj，一础( +a2XEdETX)Bd一 =0，(24) 

． 
I1 Ed I1 ·I1 Fd I1 · 一( ) 

whe佗 — — —  — 一 ’ 

Then the interval linear impulsive system (8)is 1"o— 

bustly nonexpansive with respect to the supply rate(y ， 

7d)given by(6)． 

Proof Th e result is a direct consequence of 

Theorem 1 with Q =r9，S =0，R ：一I，qd= 

rj，，Sd=0，and Rd 一，． 

Remark 3 Theorem 1 can also be reduced to the 

robust KYP Lemma[ ]when the impulses ale eliminat— 

ed． le de tails ale omitted here． 

4 Stabilization by state fccdback 

Theorem 2 Let be positive definite matrix satis— 

fying(10)一(15)．If there exist K ∈ c ，Kd∈ 

Rmd× ，and constants口c，ad with口d>一 1 such that 

Condition 1 

K (ScC 一wTL )+(c s 一LT )K + 

c 尺 c 一 LTL 一 a ·X ≤ 0， 

K (Qd一 wd)Kd+(c sd—L d)Kd+ 

(SdCd一 d)+c 尺dCd一 d—ad·X 

Condition 2 Denote 垒口 (tk+I一 )+ln 

(25) 

≤ 0． 

(26) 

(1+ 

口d)，then ≤0，for all k∈N． 

Th en the state feedback control law 

( ， d)=(K ，Kd ) (27) 

caIl stabilize the equilibrium =0 of dissipative interval 

linear impulsive system (8)，and asymptotically stabilize 

the equilibrium ：0 if∑ =一∞． 

Proof By Theorem 1，the interval linear impulsive 

system (8)is robustly dissipative with respect to the 

quadratic supply rate(7 ，7d)．Let ( )=xTXx，then 

V is C and positive definite．We consider the closed- 

loop system to consist of (8)and(27)． 

First，we shall show ( )≤a ·V( )，for all tk< 

t≤ +I'Ji}∈ N． 

From(10)一(12)and by Condition 1 for tk<t≤ 

tk+l，k∈ N，we get 

( )= 

戈T{(AT+AT0) + (A +A 0)} + 

2xTXE 三 F +2xTXB K ≤ 一 

T{(A +Aro)X+X(A +A 0)} + l TXE EcrXx+ 

÷xTFTFc +2xTXBcKc = 

T{(A +AT~o)X+X(A +A 0)+ lXE Er~X+ 

÷F F + +XB K } = 

T{c 尺 C 一 T + (s C 一 )+ 

(c s。一JL ，c)K。} ≤口。·xT ． (28) 

Hence，by(28)， ( (t))≤ a · ( )holds for all 

tk< t≤ tk+l， ∈ N． 

Next，we shall show V( 毒)≤ (1+口d)·V(x )， 

where = +Axk，后∈ N． 

Using Condition 1 and(13)一(15)，we get 

l，( )= 

{(Ad+Ad0) 矗+ dKd }T {(Ad+Ad0) + 

BdKdx后}+2xT后』Tg,dT ~dT凸L-,dTAv{(Ad+Ado) 后+ 

BdKd }+ T r dT Td Td d dFd ̂ ≤ 

xT{(Ad+Ad0)TX(Ad+Ad0)+ 

|rIi ( ) “ ¨ 

2x~(Ad+Ad0)TXBdKdx +2 T 』T dT二dT dT {(Ad+ 

Ad0) +BdKd }+戈 K BTXBdKd ≤ 

{(Ad+Ad0)T(Ad+Ad0)+tz·X+ 硝 + 
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(Ad+Ad0)T Bd̂，d+K 8~X(Ad+Ad0)+ 

2[(Ad+Ad0)+Bd ]TXEdE [(Ad+Ad0)+ 

BdKd]+髓BTdXBdKd}机= 

1[{(Ad+Ado)T( + 2XEdE )(Ad+Ad0)+ 

· X+ Fd+船B ( + 2XEd )(Ad+ 

Ad0)+(Ad+Ad0)T( + 2XEdE~x)8d̂，d+ 

船B ( + 2XEdE )BdKd} = ． 

1[{CTdRdCd—I,TdLd+ +髓(Qd一 Wd)Kd+ 

(cj．sd一￡ II／d)Kd+K (SdCd— rT￡d)} ≤ 

(1+Otd) ， (29) 

Ed II ·II II · 一( ) 

mi 
(X) ．Hence，by 

(29)， ( )≤(1+ad)·V( )holds for all|i}∈N． 

(28)，(29)and Condition 2 imply that all the conditions 

of Theorem 3．1 in[12]hold．Hence，the closed-loop 

interval linear impulsive system given by(8)and(27) 
∞ 

is stable，and asyroptotically stable if in addition∑／l 
；1 

= 一 ∞ ．Therefore．the dissipative interval linear impul— 

sive system (8)caIl be stabilized by the state feedback 

con~l law(27)． 

C~ llnr3,2 Let X be positive definite matrix saris— 

lying(10)～(15)．If there exist K ∈ R c ，Kd∈ 

R d ，and const~ltS口 ，adwitl1 ad> 一 1 such that 

1) 

K B + XB。Kc— c c。一 ￡ ￡。一 a。·X ≤ 0， 

(30) 

础(r ，一 )Kd一￡ Kd一础 Ld— 

cjcd一￡ ￡d—ad·X≤0． (31) 

2)Denote 垒口。(tk+l—tk)+In(1+口d)，then 

≤ 0，for all|i}∈ N． 

Then the state feedback control law 

(“ ，Ud)=(Kcx，Kax) (32) 

锄 stabilize the equilibrium =0 of tI1e nonexpansive in— 

terval linear i~ ulsive system(8)，and asymptotically sta- 

b'llize the equilibrium =0 if in addition∑ =一∞． 
=l 

Proof The result is a direct consequence of 

1 and Co~llary 1 with Q。= r ，，S。=0， 

R。=一J『，Qd：rj，，Sd=0，Rd=一I，and XB。= 

一  

． 

2 。书 l 2-02二 。 
f， 000 0．11l1 0．8522] 

一 1．6971—0．7264 0．1o00 J 
f，0．1 0 0． 1 

Ad=1 0 0．1 0 
0．1 —0．2 0． 

r，0] 
， Bd=I 1 f， 

一 1j 

f 一0·2 55—0·08121 C
d=f 0．0385 0．1 —0．9713 f， 
1．3851 0．89 0．1 J 

A。0 =0，Aao=0，D。= 0，Dd= 0，Ed Fd= 0，and 

E。，F。satisfying 

E。 =diag{0．1，0．1，0．1}， 

F =diag{0．1，0．1，0．03}． 

The matrices in the~ dratic supply rate(2)and(3)is 

given by Q。=4，S。=0，R。=一13；Qd=4，Sd=0， 

Rd=一13．Then，by solving equations(10)～(15)，we 

derive one ofthe solutions as follows： 

f，3·0000 1．0000 0．。。。。1 
X=I 1．0000 1．0000 0．0000 f， 

o．00oo o．000o 1．000oJ 

f，2·0000 1．0000 1．。。。。] 
L。=1 0．0000 —1．0000 0．0000 f， 

0．0000—1．0000 0．0000J 

f ·0。。。] g"
c = 1 0．0000 f， 

0．0000 J 
Ld=diag{0．2000，0．3000，0．000}， 

= (1．000，一1．000，1．ooo)T， 

1 2，and for any,12> 0 。 

Hence，the system obtained is robust dissipative with 

respect to the qn~dratic supply rate by ary 1． 

Moreover．we caIl design the state feedback conm~ller 

by employing C~nditions 1 and 2 of Comnary 2．Let 
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= 0．1，△ = tk+l— tk= 0．1，口。= 1，Otd= 一0．18127 

be fixed，then We can get many(K。，Ka)satisfying 

Corollary 2．For example，Kc=(0．5 0 0．5)，Kd= 

(0．2 0．1 0．1)，where the state feedback controller 

(u。，Ud)= (Kex，Kax)asymptotically stabilizes the 

dissipative interval linear impulsive system． 

6 Conclusions 

By employing the methods of Lyapunov and matrix 

inequality， We have investigated the conditions under 

which all interval linear impulsive system is robustly dis— 

sipative with respect tO the qn~dradc supply rate．Dissi— 

pativity theory is always linked with the feedback stabi— 

lization theory．By utilizing the stability results for gen— 

eral impulsive systems，We have derived the sufficient 

conditions under which a robustly dissipative interval fin— 

ear impulsive system can be asymptotically stabifized by 

a feedback control law．As for the stabilization for dissi— 

pative uncertain nonlinear impulsive systems， we will 

discuss it in our future papers． 

References： 

[1] WIII．~IS J C．Dissipative dynamical sy~ea'ns— part l：ger,eral 

tl~ ry[J]．Arch RationalMechAnal，1972，45(z)：321—351． 

[2] WIII．~IS J C．Dissipative dynamical sysmm— part 2：qlladralJc 

supply rates[J]．Arch Rat／ona／Mech Anal，l972，45(2)：359— 

393． 

[3] 咖 L D J，MOYLAN P J． le stability ofnonlineardissipative sys- 

tellis[J]．／FEE Trans On Al4／onlat／c Comro／，1976，21(3)：708— 

7l1． 

[4] 咖 L D J，MOYI_AN P J．Dissipative dynamical systt~lS：basicin- 

叫-0IItput and statepl~Cl'lJcs[J]．．，ofFrank／／nInstitute，1980，309 

(1)：327—357． 

[5] BYRNES C I，ISIDORI A．New results and examples in nonlinc~ 

feedback鲰峨liz砸0n[J]．Systems＆ControlLetters，1989，lZ(Z)： 

437—442． 

[6] BYRNES C I，ISIDORI A．Passivity，feedback equivalence，and the 

global stabjliT~fion of ni珊lIIl phase nonlinear sy~'ns[J]．，￡晒 

Trims On Al4／onlat／c Control，l99l，36(4)：l228一l240． 

【7] HADDADW M，~ I．&BONIAV S，KABLARNA．Nonlinear 

ilnpulsive dynamical syste~ns-part 1：stability and dissipa~vity[A]． 

Proc olIEEE Conferetlce on DecL~ion and Control[C]．[s．1．]： 

ls．11．J，1999：4404—4422． 

18 J HADDADW M，(MⅡLAB0NIAV S，KABLARNA．Nonlinear 

ilnpulsive dynamical syste~ns-part 2：feedback in~ ons and 

optimality【A]．Proc of／FEE Conference On Decision and Control， 

[C]．[s．1．]：[s．11．]，1999；5225—5234． 

【9] HADDADW M，a皿 J．AB0NIAV S．Dissipativity n1e0fy and sta- 

bility offeedbackin~ omforhybriddynamical sysmm [A]． 

Proc olAmer／canControl [C]．[s．1．]：[s．11．]，20OO： 

2688—2694． 

【10] ~ J．&BONIAV S，BHATS P，HADDADWM．Aninv~ ce 

principle for nonlinear hybrid and ilnpulsive dynamical sy~ 'ns 

[A]．Proc ofAmer／ca~Control [C]．[s．1．]：[s．11．]， 

20OO：3ll6—3l22． 

[11] LIU Bin，LIU Xinzhi，LIAO Xiaoxin．0II robust dissipativity for 

埘 n quasi-linear impulsive sy~a-ns[J]．Ad1．,atlces／n Systems 

Science andappli~ ，20O2，2(2)：32—36． 

[12] LIU Xinzhi．hr ve stabjliT~fion and eontrol of dlaOlJC system 

【J]．NonlinearAnalysis，2001，47(4)：1081—1092． 

[13] LIN W，SHEN T．Robust passivity and feedback clesi~n for rniIli- 

r~m-phase nonlinear sysmm with structuralim mainty[J]．Auto- 

mat／ca，1999，35(1)-35—47． 

[14] WU Fangxi~g，SHI 2~W,ke，DAI GIlaIl ．On robust stability 

ofdynamical interval sysmm [J]．Control Theory＆appliani~ ， 

2001，18(1)：ll3一ll5． 

(吴方向，史忠科 ，戴冠中．区间动态系统的鲁棒稳定性[J]．控 

制理论与应用，2001，l8(1)：113—115．) 

作者简介 ： 

刘 斌 (1966一)，男，副教授，1993年于华东师大基础数学专 

业获硕士学位，2OO3年获华中科技大学博士学位，现在华中科技大 

学从事博士后研究工作，主要研究方 向：非线性控制，鲁棒控制和 Lie 

代数，Bmail：oliverfiu78@263．net； 

刘新芝 (1956一)，男，国家教育部长江学者奖励计划特聘教 

授，1988年于美国Texas大学获博士学位 ，现为加拿大滑铁卢大学教 

授和华中科技大学特聘教授，博士生导师，已在国外知名杂志上发表 

论文 100多篇，专著 2本，并担任一个国际杂志的主编，4个国际杂志 

的副主编 ，主要的研究方向：非线性控制，混合系统的理论与应用； 

廖晓昕 (1938一)，男，教授 ，现为华中科技大学控制科学与工 

程系博士生导师，已发表论文 200多篇 ，专著 3本，主要研究方向：非 

线性控制，神经网络． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

