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Abstract  In this paper,we consider the elgenvalue problem and the Dirichlet prob-
lem of general Euler equations under the natural growth condition.
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1. Preface and Assumptions

In this paper the eigenvalue of general Euler equations under the natural growth
condition is first discussed, '
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has been discussed in [1 1. _
We consider multiple integrals of the form I (u) =J F(z,u,Du)dz, then we Know
; @

that the variational problem .

I(u) =inf I(v)
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under some sufficient conditions relevant to F(z,u,q) ', has its solution (see [2]). A
similar method can be used to prove the existence of the solution to the variational prob-
lem .
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However, when F(z,u,q) grows naturally, /(u) could be differentiable only
when 2 € L. (82) (see [3]). Unfortunately, it is quiwe difficult to verify that the solu-
tion u(z) to variational problem (3) is bounded, because F(z,u,q) grows naturally,
in addition, the probiem is restricted on F.

In this paper this difficulty will be overcome. Shortly speaking, if u(z) is the solu-
tion to (3), we firstly prove, for some special test functions g, @ (2) = signu -
max( |u|—%,0),I(Gu+tp)/ || uttp |l ,) is differentiable about ¢, when ¢=0. Then,

we derive

J [F.(x,u,Du)Dip + F.(z,u,Du)pldz = J’ﬂ|u|’_2uqxiz (4)

MNext this fact shows the boundedness of u, thus we learn (4) is satisfied for all @&
W™ (). The solution of the variational problem (3), consequently, is the weak solu-
tion of the problem (1). Here we can omit the condition (2), and we can also consider
non-homogeneous Dirichlet problem, apart from these, a;(x,u) need not to be uniform-
ly bounded about u. We may apply our method to discuss the eigenvalue problem of
general quasilinear Euler equations.

Because (2) is omitted, the proof of (4) about some special test functions @ be-
comes rather complex and different from the other paper. Nevertheless, we easily ap-
ply the properties of Giorgi functions in [27] to prove u& L, (£2) finally.

Surely, we can also use this method to discuss Dirichlet problem of general quasi-
linear Euler equations.

Some assumptions about F(z,u,q);

(i)  Suppose F(z,u,q) is measurable about z, and is continuously differentiable
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