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term on unbounded domains. The approach used here is a modified version of
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curvature subsolutions.
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term

Unbounded domain

1. Introduction and main results

Let 2 be a domain in R™ (n > 2), a function ¢ € C°(09Q) and let M be a hypersurface over Q given as
graph of u :  — R. We consider the Dirichlet problem:

L diy (A> = H(xz,u, N(Du)), in Q,
U=, on 012,

where N(Du) = \/ﬁ (=Dwu, 1) is the upward unit normal vector field of the hypersurface M.

When € is a bounded domain, Serrin [17] solved first the Dirichlet problem (1.1) with the prescribed
mean curvature H = A(z) € C*(Q). The result in [17] is that there exists a solution v € C>*(Q) provided

90 € C?2, p € C**(Q) and the mean curvature Hyq on the boundary 952 satisfying
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Hoo(z) > ——|A(z)], V€ dQ, (1.2)
n —

as well as Marquardt considered in [15] the general case H = H (z,u, N(Du)), see the following theorem.

Theorem 1.1. (See [15].) Let Q C R™ be a bounded domain with C** boundary, ¢ € C°(0Q). If H(z,z, N)
satisfies

/ sup |H(z,z, N)|["dx < wp, (1.3)
2€R,Nesn

and H(x,z,N) can be written as H(x,z,N) = Hy(x,z, N)+ Ha(x, 2, N)Ny+1 on QxR xS"™, where Hy, Hy €
C'OxRxSHNCY(QxRxS") (0<vy<1), D.H; >0 and

n
n—1

Hoo(z) > [Hi(z, 0(x),70(2))], ¥z € o, (1.4)

then the Dirichlet problem (1.1) has a solution u € C°(Q) N C?(Q). In the case D.H > 0, (1.3) can be
replaced by the following condition

1

/H(:r,O,N(Dn))dx < ;€/|Dn|d:c, Ve ClQ) (1.5)
Q Q

for some € > 0 ensure a bound on u. Furthermore, the solution is unique if D, H > 0.

Here and below, Hpq denotes the mean curvature of 02 with respect to the inner normal, 7 is the
inward pointing unit normal of 02, and N, is the last coordinate component of normal vector N.

If H(z,2,N) = A(x) for some C! function A(z), Jin investigated in [9] the existence of solutions to (1.1)
on unbounded domains under the assumptions that 0 < A(z) < 271 on Q and Hpa(y) > 5 A(y) on 09,
where M is a constant depending on domain 2. The method used in [9] is a modified Perron’s method, where
the solutions to the minimal surface equation are used as subsolutions and a family of auxiliary functions is
constructed as local supersolutions. There are similar Dirichlet problems on unbounded domains for constant
mean curvature surfaces in [14] and the equation of translating solution to the powers of mean curvature
flow in [10].

Motivated by [15,9,14,10], we consider the Dirichlet problem (1.1) with more general anisotropic pre-
scribed mean curvature H = H(z,u, N(Du)) on more general domains. We mainly refer to the method
used in [9,10]. Before stating the main results, we give some assumptions for 2 and H(z, z, N) as follows.

Assumptions for €):

(1) 902 € C?° with 0 < o < 1;

(Q2) There are constants N and M > 0 such that

QCCn(M):={z = (21,72, ,2,) ER™ |y > N, 25 +--- 22 < M?*}.

Assumptions for H(x,z, N):

(Ho) H(x,z,N) can be written as H(x,z, N) = Hy(x,2,N) + Ha(x, 2, N)Npt1 on Q x R x S™, where
Hy,Hy e CHOXxRxS)NCY( QxR xS") (0<~v<1), D,H, >0and Hy is a bounded function, i.e.,
there is a constant My > 0 such that |Hy(x, z, N)| < My for (z,2, N) € Q x R x S™.

Our main result is in the following:
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