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In this talk, we consider a Dirichlet problem for the Laplacian in a domain with
a corner of conical type in R2. If that domain is a wedge, then some solutions of
that problem are constructed by Mellin transformation concretely, see [5].

We deal with that formula of solutions from the point of view of symbolic
calculus. We map that domain into R x [0, 1] by an appropriate coordinate trans-
formation and introduce a new symbol class and corresponding class of operators.
We can construct a global parametrix of that problem in R x [0, 1] for Sobolev class
by means of the symbolic calculus of that class in the form of Theorem 6.

We denote S = S(R), H® = H*(R), s € R. Let K be a domain in R%. Then
for f € C°(R? x K) (B)f denotes aala%agéaﬁff(x & o, p1), o = (o, ), 8 =
(B1,32) € N3. We set K1 = { (o, 111); 0 < pn < po < 1} and K_1 = {(o, p11); 0 <
po < 1 < 1}. For p € [0,1] we set I = [0, y] and 1% = [u,1].

Deﬁnitionl(Ueda[3]) Let me R, A>0,0<6<p<1,d<1andi==l.

We denote by A7y the set of all a € C*°(R? x K;) such that for every a =

péz
(a1,02),3 €N and 0 < v < A

S [9(5)a(a, €, o, pun)| (€T T exp (vl — ol )

is finite.
The next is a symbol class including the symbol class in Definition 1.

Definition 2 (Ueda [4]) Let m e R, 0 < § < p < 1,6 < 1landi= +1. We
denote by C; ; the set of all c € C>° (R? x K;) such that for every a = (g, az), 3 €
N2

0

sup ‘8([3) c(x 57#07,u’l)’<£>7m+pa276ali‘ma
R2x K;

sup /
R2x[0,1] J 10

a(@) c(z, &, Mo#h)’du1<§>*m+1+m2*5arlﬁl,



5'((;;))6(x, 57 Ho, Ml) dIU’O <£>7m+1+pa275a17|ﬁ|

sup /
R2x([0,1] J 1)

are finite respectively.

An analogous result holds over CJ% ; to Hormander’s theorem about the asymp-

totic expansion in ;’O[;.
.

Definition 3 A linear operator C' on C%([0,1];S) is said to belong to the class

Op (s, if there exists ¢; € C};, i = %1, such that
o) Z /(Ho) (X, Da, pro, pn)w(-, pn) dpr. (1)
i==+1

We shall write C'= OP(c1,c—1) for an operator C' € OpC}; given in the form (1).
The following are our main results.

Theorem 4 The class |J,,cp
(i) IfC; OpCp5, j=1,2, then we have C1Cy € OpC;ngerrl.
(ii) If C € OpC’s, then we have C* € OpC)'s

Op Cg?(; is an algebra in the following sense:

The next is obtained by using Theorem 4 and multiple symbols of pseudo-

differential operators studied in [1].

Theorem 5 Every operator in OpCJ's is continuous from H'((0,1); H%) to
HY((0,1); HS=™+1=7) for allm,s € R, 1 € Ng and v =0,...,1+ 1.

Let L be a uniformly elliptic differential operator of second order with complex
valued B coefficients in R x [0, 1] which have proper ellipticity at some point in
R x [0,1] and 5‘50 + 2a1 (2, 110) 020y, + a2(w, 1o)02 be the principal part of L.

We set A = m, o=2"1/2 infpy[0,1] (Re)\ - |Ima1|) and set

t1(2, &, po, 1) = exp (V=1 (1 — po)ar (w, p1o)€) sinh (s Az, p0)€)

sinh (o — 1)A(x, 10)€) B
8 sinh (A(z, 110)€) (A, p0)€) s

—1(x, & po, 1) = exp (V=1 (1 — po)ar(z, po)€) sinh ((u1 — DAz, 10)€)

sinh (poA (2, 110)§)
sioh (\(z, o)) o H0)E)

We have that o is positive and t; € .A1 0,1 ==%1,see[3]. Weput T = OP(t1,t-1).

1

Then we obtain



Theorem 6 One can find F; € Op C?VO, j =1,2, which satisfies the following:
(i) If w € L?((0,1); H?®), then we have

where K1 € (,,cr OP Ci'o-
(ii) If w € H?((0,1); H®) with w(-,0) = w(-,1) = 0, then we have

(I + B)TL — Iw = Kyw

where Ko € (,,cr OPCi-
(iil) If w € L2((0,1); H®), wo,wy € H™*3/2 and f € L*((0,1); H") satisfy that

1
/0 (W, o), L0 10)) o
1 1 _
— [ () oo po)) disa-+ 3 (1Y (5,02 0p1)
0 =0
for all ¢ € C?([0,1];S) with ¢(-,0) = ©(-,1) = 0, then we have afjagow €
L%((0,1); H™+27P=7), B € No, v=0,1,2, and w(-,j) = w;, j =0, 1.

(iii) of Theorem 6 is proved by using only Theorem 5, (i) and (ii) of Theorem

6 and Riesz’s Theorem.
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