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Abstract In this paper, we will consider the degenerate nonlinear boundary value
problems for nonlinear elliptic equations. We extend Lieberman & Trudinger’s results
from nondegenerate oblique derivative boundary values to degenerate boundary values,
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0. Introduction

In this paper we are concerned with degenerate nonlinear boundary value problems
for fully nonlinear elliptic equations of the general form,

Flu] = F(z,u, Du, D*u) =0 in 02 (0.1)
Glu]l = Gz,u,Du) =0 on 90 (0.2)

where {1 € R" is a bounded smooth domain, Du = (Dyu), D?u = (D;;u) denote the
gradient and Hessian matrix of the real-valued function v, F(z,z,p,r) and G(z, z,p)
are C* and C® real-valued functionson T = QO x Rx " x §" and I = 800 x R « R"
respectively. Here $" denotes the n(n + 1)/2 dimensional linear space of n x n real
symmetric matrices,

The statement. that the operator F is elliptic on I' means that for all (z,#z,p,r) €T
the matrix

aF

Eiri_.i.-

F.z,z,p, r} =5 [F*l'.f{z,z,p}r]] — [

{I,z,p,r}]

18 positive,
We introduce certain natural structure conditions to which ¥ and G are subject.
Letting Az, z,p,r) and A(z, 2, p,r) denote the minimum and maximum eigenvalues of
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Fr(z,z,p,r), letting ;, ¢:;(i = 0,1, -- ,4) denote non-decreasing real positive functions
and ag, a1, Fo Ho be positive constants, we formulate the conditions as follows:
For all (z,z,p,7) €T,

(F1) 1/po(lz]+ |pl) < Az, 2,p,7) < (1+ |2|*)po(|p]), (0 < 65 < 1),
(F2) Alz, z,p,7) < pi(|2))A(z, 2, p, r), (uniform ellipticity),
(F3) |F(=z,2,p,0) < Auz(]2])(1+ [p]?),
(Fa) |l [Fe| < Aps([2])(1 + |p* + |)),
(1+ [P Fpl < 1 A(L + [p]* + |r]),
Fy(z,2,0,0) < —ag,

[FE}I l:l + |r|}{[FfT| + |'Fl'-=| + [F?‘Pr:]ilFPFll |Fp2‘.|: |FF‘I|J |F33|FJF12-‘9:|: |FEE|
< Apa(lz| + [p) (1 + I1)),

(Fs) Fr < 0.

For all (z,z,p) € T"

(G1) 0= {(Gp(=z,2,p),7(2)) < |Gol2,2,8)| < ¢oll2)(Gylz, 2, p),4(2)),
(G2) G:<0,—(Gy(z,2,p),7(2)) + Gulz, 2,p) < —fo,

(Gs) |Gl |Gpzl, |Gpazl, G pal, (1 + PG| < $1(]20),

(Ga) |G 1G] |G esl, |G azels Gl |Gzl G 22| < @2(]2])(1 + [p]),

(Gs) |Gl 2,p)| < 8s(2] + |2])|G (=, 2,5)|,¥(z, 5,5) € I,

(Go) 1G=(z,2,p)| < $allz)[1 + (Gpu)lpl + /Gy ) Il

(22 Cpilz 2,0)pi + 6(p, 7)) /G + 59l + (1 - 02) (-Gl
i=1

V6 £0,(0 < 8y £1).
(G7) There exist functions Z*(z) with |Z%(z)| < Ho/2, = € 80, such that
Gz, 2" (z),(Ho — Z~(2))4(z)) = 0,

Gz, Z*(z), (Z7(z) — Ho)vy(z)) <0, Vze afl,
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