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ON THE REGULARITY OF WEAK SOLUTIONS TO NONLINEAR ELLIPTIC SYSTEVS
OF PARTIAL DIFFERENTIAL EQUATIONS

J. DANECEK, Math. Dept., Faculty of Civil Engineering, Technical
Univ., Barvi&ova 85, 66237 Brno, Czechoslovakia
(13.5. 1985, supervisor J. Neé&as)

A regularity of weak solution for nonlinear elliptic system of
partial differential equations is proved for the case of weak solu-
tion gradient of the system being unbounded and belonging to Campa-

nato’s space :ﬂz’". Existing nonlinear system whose weak solution

has its gradient in ;Ez'n space is also presented.
The considered nonlinear elliptic system whose gradient weak

solution locally belongs to ;ﬁz’" space is in the form of
- Di((agg(x)njus) + gi(x,u,Du)) + gf(x,u,0u) = £5(x),

where r,s=1,...,N, i,j=1,...,n, N>1, n23 are natural numbers,
x« £, QL is bounded, open subset in R and u(x)e W1:2(Q RY) is
a weak solution of this system . The functions ai?(x), gg(x,u,p),
gr(x,u,p), £T(x) of the system fulfil certain hypotheses on the
smooth and growth conditions in the variables (u,p)e RN x RN,
The major part of the work is devoted to the proof of a new

statement describing Cl’°° -regularity for the nonlinear elliptic
system in divergent form

-Diag(x,u,ﬂu) + af(x,u,Du) = -Difg(x) + £5(x),
wherer = 1,...,N, N>1, x € &L, L bounded, open subset in R" and
u(x)e Niag(ll,RN) is a weak solution. The system is further assum-
ed to fulfil Liouville’'s condition and the gradient of weak soluti-
on is assumed to belong to Campanato’s space kﬂz’n.

THE CENTRAL LIMIT PROBLEM FOR STRICTLY STATIONARY SEQUENCES

D. VOLNY, Math. Inst. of Charles Univ., Sokolovska 83, 186 00
Praha B, Czechoslovakia
(4.4, 1985, supervisor K. Winkelbauer)

Let (Xi:i ¢ Z ) be a strictly stationary sequence of random

variables. Then there exists a function f and a bijective, bimea-
surable and measure preserving transformation T on some probabili-
ty space (), A,«) such that (X,;i € Z ) have the same distribu-
tions. In this thesis the centrai limit problem is investigated

for strictly stationary sequences fo T ;i ¢ Z ) where fe Lz(ﬂ )3
more exactly, there is investigated the weak.convergence of proba-

L
Vn
ting but.relatively independent result, a theory of decompositions
of (foT!';i « Z) into sums of martingale difference sequences is
developed.

- ~
bility measures s-1(t) where s_(f) = =, foTJ. As a suppor-
¢ 5n n =1
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A &-algebra M ¢ A such that Mc T “Im | will be called
invariant. If A is a linearly ordered set and for each o¢c € A fmuc

is an invariant € -algebra and for o« < 3 it is rd m, > er,,
(for each i,j € Z ), we say that (M ; 6A) is a famxlz of in-
variant & -algebras. For an invariant 6 -algebra 71 , the projec-
tion operator onto L2(r-i-lp , )08 L2(T'i’m,¢«.) will be called

a difference projection (generated by M in Lz(,u,)) and denoted
by P, Given a family of invariant 6'-algebras (M ; ov € A ) we

thus obtain a family of difference projections (p 0" Pd' l,ec cA

< P s : 2

i € Z) where P__ is the projection onto L (‘ﬂA [?Z T ’m Y4 )
and P i are generated by M. If fel ((w) and there exists a
fam1ly "of difference prOJectlons such that £ '«.?A E2 P‘ 1f mod W,

we shall say that f is difference decomposable. Note that for a dif-

ference projection operator P and fe L ((u.) (Pf)o Ti, ieZ isa
a martingale difference sequence.

Let P denote the Pinsker @ -algebra. If fel (T @), we
shall say that f is absolutely undecomposable.

Theorem 1. Let Q c P be an invariant 6-algebra and I =
(Mg ; x €A) be a family of invariant €-algebras. - (m,.vq ;
o« 6 A\) is then also a family of invariant 6-algebras. Let

(Pm'otv““A ie€eZ ) and (P ,P‘ ji¢eA,i eZ) be the fami-
lies of difference prOJectmns generated by P, I'

Iffgl_((u)andf- sz1f+P fmod(l.,thenP_wf=

= P ,f mod & and for each xeA,ieZ, it is Pe,if = Py if mod@.

Theorem 2. The set of all difference decomposable functions
from LZ(M) coincides with the Hilbert space Lz((a)@ L3P, “).

For each difference decomposable function fe L“(a) there exists
an in variant &-algebra M such that f =&%Z P.f mod @ (where

P. are generated by M ).

i

Let J be the & -algebra of invariant sets from £ (i.e. Ae
eJ iff A = TA). Let us suppose that A has an at most countab-
le generator and that there exist probability measures My &6 L

such that for A € & |, @ +> m, (A) is a version of the cor..itional
probability (A J). For almost all w € [l m, are ergodic
measures and the following theorem holds.

Theorem 3. Let M c A be an invariant 6 -algebra and Pi‘ P’.:"
i s Z , be the difference projections generated by M in L"'((a.),
L (m“,) we L. Given fe LZ(,u.), for almost all @ ¢ Ll we
havePt:meodmw
Let % denote the set of all functions fel (,u. such that
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there exists a family (P P ;¢ € AN,i e ) and a natural num-

20, of,1
ber k such that f -“ZA = o Pac,if mod(u, . If

g&ﬁﬁi%gqigp lsn(f-g)l2 = 0, we shall say that f is finitely approx-
imable.

Theorem 4. If fe-Lz(ﬂL) is a finitely approximable function,

there exists a limit n7 = 1im E(s2(f) ) in L!(w) and the mea-

sures posal(f) weakly converge to a distribution with the charac-
teristic function @:tr» E exp (- %—nztz).

If n2>0 a.s., then ‘u(% sn(f))-1 weakly converge to the standard
normal distribution.

Theorem 5. In the Hilbert space of difference decomposable
functiIons, there exists a dense set of functions f such that

ﬁLs;I(f) converge to some probability measure and provided there
exists a nonzero difference decomposable function, the set of dif-
ference decomposable functions f such that the sequence posgl(f),

n=1,2,... has at least two different limit points, is dense (in
the space of difference decomposable functions).

In deriving these results, several facts from ergodic theory
(namely from entropic ergodic theory) and from martingale limit
theory were used. I consider this thesis to be a continuation of
the research made by M.I. Gordin, C.C. Heyde, G.K. Eagleson (pre-
ceded by the limit theorem of P. Billingsley and I.A. Ibragimov)
and others. Several counterexamples to the CLP for strictly sta-
tionary processes (different from that one in Theorem 5) are given
by R.C. Bradley.

References
1. Billingsley P.: The Lindeberg-Lévy theorem for martingales,
Proc. Amer. Math. Soc. 12(1961, 788-792.
2. Bradley R.C. Jr.: Information regularity and the central limit
question, Rocky Mouritain Journ. of Math. 13(1983), 77-97.

3. Eagleson G.K.:-On Gordin’s central limit theorem for stationary
processes, J. Appl. Probab. 12(1975), 176-179.

4. Gordin M.I.: The central limit theorem for stationary prgcesses,
Soviet Math. Dokl. 10(1969), 1174-1176. Doklady AN SSSR 188
(1969), 739-741.

5. Hall P. and Heyde C.C.: Martingale Limit Theory and its Appli-
cation, Academic Press New York (1980).

6. Heyde C.C.: On the central limit theorem for stationary proces-
ses, Z. Wahrsch. Verw. Gebiete 30(1974), 315-320.

p Ibragimov I.A.: A central 1limit theorem for a class of dependent
random variables, Theory Probab. Appl. 8(1963), 83-89.

8. Volny D.: A negative answer to the central limit’problem for
strictly stationary sequences, Proc. 3rd Prague Symp. on Asymp-

totic Statistics, 433-441, Elsevier Science Publ. B.V., Amster-
dam (1984)

- 842 -



	
	Abstract


