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11. A Certain Functional Derivative Equation Corresponding
to Ju+cu+bw’+aul=g on R!

By Atsushi INOUE
Department of Mathematics, Tokyo Institute of Technology

(Communicated by Kdsaku YOSIDA, M. J. A, Feb. 13, 1989)

Introduction and results. L2 (1<p<oo,* e R) denotes the space of
weighted p-summable functions on R* with norm given by |u|,,=

([ a+lapoiu@pdz)” or lul.,=ess. sup.cpe (L+z0 u@)).  When
r=0, we put L*=L¢ with |u|,=|ul,,. For seN, ||u|[,,,,=( L Qlapy

2
D tar<s | Doul) \zdx>1/ represents the norm of H:, the weighted Sobolev space

of order s on R*. For general se R, H: is defined by using the interpola-
tion theory and H*® stands for H} with |u|,=|lu|,,. The dual space of L?
is L7, for 1<p<oco with 1/p+1/q=1. Hzi=(H)* for s>0 with H:=
H3(R?) (s>0) being the closure of C3(R%) in H:.

Now, we put X=4V X L* and X*=V*x L* with norms || U||y=|u|,+
|v], and ||&||gs=&|lpx+n), for U='(u,v) and £=(&,75). Here, V=H'NL*
and V*=H-'4L** with norms ||u|,=/|u|,+|ul and ||§|l,»=inf._. .., (1&:]]-.+
&l

Our aim of this paper is to solve the following problems: Let 0<T,
< 0.

(I) Find a functional W, &) on t e (0, T,) X X* satisfying
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(1.2) W, 0)=1, W, B)=W,(5).

Here given data are Wy(&) and g(z, t).
(II) Find a family of Borel measures {u(t, dU)}<,<r, on X satisfying
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for suitable ‘test functionals’ @(t, U) with given data »(dU) and g(z, ?).
For the notational simplicity, we put here f(u)=0au’+bu*+cu, F(u)=
au'/4+buP3+cu?/2 and

HU)=H(u, v) =Im {lv@) P24 |Pu(x) )24 F(w(x))}dx.



