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Existence and uniqueness of entropy solution for
nonlinear elliptic degenerate anisotropic equations

Yu.S. Gorban
Vasyl Stus National University of Donetsk, \/innytsia, Ukraine

e-mail: yuliya_gorban@mail.ru

Let f) be a bounded domain in IR" with a boundary 0{1, n }- 2. Assume that
I 1 qo < n ate real numbers, and ui ole nonnegative functions in 0 such that ui ) 0

a.e. in (1, ui e ,il.(f)), vo-11@t-t1 € ,1(O), 'i: 7,. .. )n. Suppose Carath6odory functions
a; : {l x lR' -+ IR, i : l,. ..,n, satisfy the conditions of growth, strict monotonicity and
following coercitivity condition: DT:ron(*,€)€,2 "D'ol:rr,lt,ln, - g(r); here c is a positive
constant, and g € ,1(f)) is a nonnegative function. Put q: {h,. ..,Qn},, : {ut,. ..,un}.
WedefineWl,q(u,O) :{r€r1(O) :ulDiulon €r1(0),i,:7,...,n}. IMl,q(u,O) isaBa-

nach space with respect to the norm llull-,,,<,,nt : llrllr'rol + DLr ( ;rsrorlnn dr\''nn .

\,/
Denote ny litt,nlr,Q) the closure of Cfl(f)) ,n 1ryt,a(u.Q). Let F : O x IR. -+ IR be a
Carathdodory function. We consider the Dirichlet problem:

n

-_\-L-2
;-1

l"{Da,(r,Yr1Qt)) 
D,r1,(u _ 'r} o 

" ln' @, u) r1,(u

!on;-.Vz) : F(r,u) i' O,
ort

(1)

(2)u: 0 on 00.

Definition. An entropy soluti,on of problem (1), (2) is a function u : O -+'lR such
o

tlrat: 1) Tp(tt) eIM1,q(u,O), where ft is a standard cut function of the level k > 0;

2) F(r,z) e I](f));
o

3) if tu € W|,q(t.,,O) n ,-(f)), k )- 1, and I >- k + llrllr-,n,, then

- w)dr.

Theorem. Suppose the followi,ng condi,ti,ons are sati,sfi,ed: (i) for a.e. r € I the

functi,on F(r,.) i,s noni,nueasi,ng on IR., (i,i,) for anA s € IR rhe functi,on F(',r) belongs to
t(fr) . Then tl'tere eri,sts an un'ique entropy solution of problem (1), (2).

Proof is based on results represented in [1], [a].
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