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THEORY AND APPLICATIONS
OF SINGULAR SYSTEMS IN GENERALIZED STATE-SPACE

(ABRSTRACT)
By : Chang-Sheng Kang
Advisor Nien-Tsien Zhang
Dépastment of Systém & Management Science

University of Science & Technology of China

[a this paper. the following system is studied:
{EixAx+Bu+IM

*r=Cx
where Ay R*=>R* B, R*w R *sC R R 1), R*-+»R* 4,z and q arc inppu. output
and arbitrary disturbance, respeciively. ¥ is a singular constant matrix:

First of all, Cobb’s results on system space decomposilion. controllability,
observability, state-feedback and pole assignment are summarized, Then. 1} the
concepts of conventional stability and non-cenventional stability are introduced;
2) the concept of the (A,B)-invariant subspace with respet to I© is introduced,
and based on this concept, the sufficient and necessary cooditions for that the
disturbance decoupling problem (DDP) of the singular system has at least one

solution are given; 3) the time-optimal problem for singular systems is studied.
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From the classical Schwarz Theorem we know that if thers is:alihe” G of

a minimal surface 3% then the 37 is s vmn*etri’c"h’i?'nini"a‘i--Surfare the G is symroe-

' oy
irie axis. If a minimal surface 2}, and a planf‘ I mcct at right angloc then the

31 is symmetric minimal surface the E is symmelmd p’?aidc t
CTet E i cudt o say’ ‘wWhether there' fane 'Sfmmfl‘th\: ]!r!e, e thie -minimal
surfa-"c Cne purpose of this paper is to use the Wewr:.traqs Formula 'of mmmial

surfacd, Vee prove the Tollowihg thenrem W hlch 3¢’ 4 'way of” judgmcnt

|:H s

I‘hcurem 1 Let ]/—w—é--, D= c {P“ . P,,jP,, A,,_,YP }, 1f fg satlsfy



g(J2) =Jg(=)
1z =-2tf(2)e" (=) (1)
"'then we obiain a minimal surfac'i:'__X by f, g, and there is a symmetric line
X ( 1%} on the X.
: If fg satisfy _
) g(Jz) Jg(z) } g
fUn =g o (2)
then we obtain a minimal surface X by f.g, and there is a symmetric plane

X, = Constant.

We study the Generalized Weiersirass Formula, too. It is that the formula
for the surface of prescribed mean curvature. It is natural to ask whether we
get a unified formula which contain H is not zero and H is zero. We say the
answer is true. Thus we have the following rcpresentation formaula.

Theorem 2 Let 3} is a simple connected 2-dimensional smooth manifold and H;
z—R be a Cl-function. Let¥: 3—S? bz a smooth mapping. We
assume ¥ satisfies the differential equation for the above H. That is

H( ar ar G'F) 8H Of
6;6: l—}—(,bﬁp Oz 0Oz Oz O3

Then ¥ is a Guass map of some surface: more precisely if we put

3)

CRe{” (=D (- (o¥  o¥
—Re j HEDY aredy \6: e )d“ c
~ (—4) (1-+@*%) ¢ 0V
ool ey (55 )"’“” i)
(—1) 6@ o
,=Re S i Mf) ( ----;)dﬂ‘t‘ ¢,

then X=(%,,s,,%,) is a branched surface such that ithe mean curva-
ture is H. @ is —;--(k“-—fz“)----:'!z“

We study rotational symmetric hyporsurfaces of consiant mean curvature in
Euclidean 3-space R?*. We prove the following theorem which is the application
of generalized Weiersirass Formula. We put formula 11 and « which contains all
rotational symmetric surlace of constant.

Theorem 3 Let M be a simple connecled 2-dimensional smooth manifold and

f:M—R satisfy

r={r—(c+5p) ) | (57

I, ¢ is constanl,
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. T .
surface is of mean curvature H, whose Guass map is ¢,
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(China University of Science aﬂd:Tecﬁﬁo!ggy) :
ABSTRACT

A Discrete Version of the Inverse Scattering Problem

.-

A novel discrete eigenvalue problem is discuséed. One soliten solution of



discrete spin chain equatiou is given and a connection between discrete and
continuous One-selitons of spin chain equation is worked out. _
I, The Discrete Vaesion of Gauge Transfcertion, Backlund Tuansf Transfortion

and a Nonlinear -Supprsition. Formu{a. S I

. RS
Thediseretésversion of’ gaugé ‘tranéformatmn. Backl’uﬂd i ira,anormatmn, the
commutation property of BTs and a nonlinear superposition formula for a class of
nonlinear differential-difference equations is discyssee in detail. Soliten solution
and conserved quantities are worled out with a.new method.
I. On Discrete Ablowitz-Ladik Eigenvalue' Problem
The relations between two kinds of diserete '‘A-L eigenvalue problem(discrete
forms of A. K. N. S, -Z. S. eigenvalue problem derived by Ablowitz and
Ladik)-oneincludes two potentials, another includes four potentials- are

discussed fully.

*The Projeets Supported by the Scienée Fund of the Chinese Academy of
Sciences. ' T o
** The author would' like give his sincere thanks to professor Li Yi Shen for

his cncourgcmrnt and useful instructicons.
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