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We consider a semilinear el liptic equationwithadynamical boundary condition, which appears in numerous
problems in the theory of heat conduction, in chemical reactor theory, and in colloid chemistry.

In particular we consider this problem on the half space. For this problem, we obtain the following
results.

(i) Local and global existence of solutions

We first prove that there isacritical exponent, which is cal led by the Fujita exponent, for the existence
of positive solutions of this problem. Furthermore we give a sufficient condition for the local existence
of nontrivial solutions of this problem for the super—-critical case. This condition is invariant with
respect to the similarity transformation for this problem.

On the other hand, in order to obtain the local existence, we can not apply this argument for the critical
or sub—critical cases. This is one of open problems.

(ii) Large-time behavior of small solutions

For the super—critical case, we show that small solutions behave asymptotically like suitable multiples
of the Poisson kernel. Because it is amixing problem of fractional diffusion equations and semi | inear
elliptic equations, we need to consider the effects of both the Poisson kernel and Green functions
of the Laplacian with Dirichlet boundary conditions on the half space which are kernels for each
problems, respectively. Improving argument in the proof of the local existence, we see that the Possion
kernel is dominant for the asymptotic behavior of solutions here




