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1. Introduction

In this paper we study the local minimizers of

J(u) == / [Vul? + N Xqusoy + A2 Xqu<oy, u € A, (1.1)
Q

where Q is a bounded and smooth domain in RY, yp is the characteristic function of
the set D C RN, and Ay are positive constants such that

A= M — A7 > 0. (1.2)
The class of admissible functions A is defined as follows
A:={ueWh(Q):u—gec WyP(Q), with 1 < p < oo},
and g € WP(Q) is a given boundary datum.
This type of problems arise in jet flow models with two ideal fluids, see e.g. [4] and
[20] p. 126, and have been studied in [1] for p = 2. When the velocity v of the planar flow

depends on the gradient of the stream function u through the power law v = |Vu|P~2Vu
(see [3]), then the resulted steady state problem admits a variational formulation with
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