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Abstract In this paper we considered the semi-linear equation of mixed type of sec-
ond kind.

kCzsyduy, + u, + alz,pdu, + Fla,pdu, + plz.pdu — 4] = flz,y)

For the above equation ,we solved the modified Tricomi problem and have proved the exis-
tence and uniqueness of strong solution in &,
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0. Introduction

We consider the semi-linear equation of mixed type

Lu =k(z,ydu, + u, + alz,y)u, + fle,)u, + y(z,9)u — |2 | Pu
=Ff(x,y) (1)

in a bounded simply connected domain &/ (=227~ ), where the function k(x, i)
satisfies the conditions.yt>>0 for y=£0,k(z,0)=0,C C* () s, B,y ECH (L), FE
L,(&0) ; p is a positive constant. The outer boundary of &9+—T, is a picecwise smooth
curve lying in the upper half-plane y>>0 and intersecting the degenerate line y=10 at
two points A and B. The outer boundary of &~ —1I', .dy+-+/ —kdr=0 are a pair of

characteristics of the equation (1) ,which emanate from A4 and B respectively. And so,
I'y and I'_ also meet at the peoint R.

For the equation (1) we consider the following boundary value problem

@ This paper represents the results obtained during the author’s studies at the Institute of Ap-
plied Physics and Cemputational Mathematics, Beijing,in 1988,



u=10, onl, (2)

Obvicusly ,the adjoint boundary value condition for (2) is
v =0, on J& ' (3)

Let

= w9 |u € (D) ,u|, = 0)

ﬁz
&\ = (v 1) |0 € C(DD) v |4 = 0}

On the coefficients of the equation (1) and I o we make the following assumptions

{ij ({-! ' E-ﬁ:!} ]l.:ﬂ. ; EF]
G — y—a, — B+ 29 =6, in@t (4)
(iii) fig | 4,5 = Oy |45 7 0, on [,

where ¢, and 4, are arbitrary positive constants, n; and =, are the components of the unit
outer normal vector to the boundary 347 respectively.

So far not many studies have been done on the non-linear equations of mixed
type. In 1985,A. K. Aziz and M. Schneider issued a pﬁper“-" on studying the non-linear
equations of mixed type of first kind,and thus made an important step into the field of
the non-linear equations of mixed type. Nevertheless, they only solved the problem of
the existence of the generalized solution under the very restrictive conditions. As to the
research on that respect, we shall publish another paper soon. In this paperr we shall
deal with the modified Tricomi problem (1), (2) of the semi-linear mixed type equa-
tion of second kind. By using the energy-integeral method and the Leray-Schauder fixed
point principle , we have established the existence and uniqueness of the H, (Z7) strong
solution under the very weak condition (4.

1. Energy Inequality

Firstly , we consider the linear case.

Ligu Ek(::,g;.f}?:ﬁ -+ S ::s(z:,f,.r}ﬂ, -+ B, ydu, 4+ y(x,p)u
=f{z,y) : (5)

On the boundary value problem of the linear second-kind mixed type equation (5),

many researches have been done(see [2]—[147]). [2] deals with the simplest case.k

=y,a=const. , f=y=0;and [ 3] the case k=sgny|y S lsmms2ia=g T om—

1<<7<"1,f=yp=0.In [4]—[7],the second-kind mixed type equations which are rela-
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