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U_t=D AU+H (x) F (U) (1)
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We consider some reaction diffusion equation with spatial inhomogeniety

U_t=DAU+H (x) F (U) (1
Where U_t is a time deribative of U, F(U) is so called bistable nonlinearity,H(x) is a positive function which
represents spatial inhomogeniety. This equation appears in phase transition problem in physics and in mathematical bio
logy. Allen-Cahn equation which is well known is one example of this equation. In the case spatial dimension is one, stea
dy states problem of this equation is treated by Nakashima(2003), Nakashima-Tanaka(2003), Ai-Chen-Hastings(2005), Urano-N
akashima-Yamada (2005). These papers show the existence of steady states with many transition layers accumulated near some
point. They also show that Morse indices of these solutions with many layers are completely determined by number and pos
ition of layers. In the case spatial dimension is more than two it is more difficult to analyze the shape of transition |
ayers. Dancer-Yan(2004) restrict the domain to only radially symmetric one and show the existence radially sym
metric solutions with transition layers accumulated near some point. After this result, Du-Nakashima(2007) co
nsider the same problem as Dancer-Yan and show that Morse indices of these steady states goes to infinity as
diffusion coefficients D goes to 0.These two results shows that radially symmetric steady states with many la
yers accumulated in the same place has very similar shape as one dimensional steady states, however their sta
bility property are very much different. It is well known that radially symmetric problem is translated to on
e dimensional problem with some extra term and we can apply the result on one dimension effectively. However,
in a general domain, analysis get very difficult because the shape of transition layers are much more complic
ated. | have worked on higer dimensional problem for almost 10 years and finally got the following result rec
ently. Nakashima-Li (sibmitted) recently show the existence of stable solutions with transition layers near a
solution curve of some interface equation. We also show that any solution can not have layers except the abo
ve solution curves. All the above results show that shape and property of these steady states are largely depend on spa
tial inhomogeniety. Recently Nakashima-Ni-Su consider the case H(x) in (1) changes sign and got a stable steady states wh
ich has single layers. We now work on uniqueness of this steady states




