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ABSTRACT

For the function holomorphic in curved tubular domain the connection

between asymptotic behaviour of real part of its boundary value at a given

point of base manifold and asymptotic behaviour of the whole function from

the inside of this domain is studied.
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In [2] the following result was stated (for one-dimensional case see also [1]). Let
C be some open convex cone in Rn with vertex at zero and Tc — Rn + iC. Let f(z) be a
function holomorphic in T° and satisfies the estimate

\ f { z ) \ < M ^ , z x + iy€T,
[Ac (y)]

for some constants a, b and M. Here Ac (y) is the distance from y to the boundary of C.
Let f(x) be boundary value of f(z) on Rn in the sense of the space 5 ' (Rn) of generalized
functions of slow growth and let us denote by u(x) and v{x) its real and imaginary parts
respectively, so that f(x) = u(x) + iv(x).

Let {Vfc,fc > 0} be continuous one-parameter group of linear transformations of
Rn which is normalized by the condition Vkl • Vf.3 = V^k, and such that VfcC = C. In this
case there exists a matrix E such that

Vk = e

Let JUJ, I = 1,. . . n be the eigenvalues of E and let us define â  = Re/jj, t = 1 . . . n.

Let p(k) also be so-called regplary varying function i.e. it is positive and contin-
uous for sufficiently large k function such that for any a > 0

p{k)

where a is some real number which is called the order of p(k).

The following statement holds

Let

(i)
a 7̂  — aimi — .. . — anmn, m» = 0 , 1 . . . , * = 1 . . . n.

Suppose that

- i r « (Vfcx) - uo(x), fc^ooinS' (Rn) . (2)
p\K)

Then there exists some polynomial P(z) such that for the function fi{z) = f(z) - P{z)
we have

1 h ( M - h{z), k -> oo, z e Tc
y

where h{z) is some function.

In this paper we shall formulate a similar result for more general domains,
so-called tuboids. We shall use the following definition of tuboids.

Let M be totally real n-dimensional C°°-manifold in Cn and let C be some open
convex cone in Rn. The domain r is called a tuboid of class Cp with the base M and



the cone C if for any point £a £ M there exist some neighbourhood of the origin U C Cn

and Cp-homeomorphism f \ U -* f (U) such that

1) / {Rn n U) = M n / (U) 3 £0 and f\R*nU is C°°-mapping.

2) Tnf{U)=f(TCnU).

Further we shall assume that p > 2. The profile of the tuboid r is the family of
cones Cj C T^M, £ £ M which can be obtained as follows. At any point £ £ JVf we have
C"1 = T^M © iT^. Let 7T| be a projector to iT^. Then we have

where / | is the tangent mapping to / at the point £. It is clear that there exists Cp~1-
family of linear transformations A$ : T^aM —*• T^M such that

C{ = A«C<0. (3)

Now we have to formulate the analogue of the condition (2) in the case of curved
manifold instead of Rn. Let Vk = e~

lnkE be some one-parameter group of linear trans-
formations of T$0M and let u(£) be some distribution on M. In other words u(£) is linear
and continuous functional on the space D(M) of n-forms of the type <p(£)dn£ where <p{£)
is infinitely differentiate function with compact support, with usual topology. Suppose
that p : T{0M —»• M is some C°°-mapping such that

P(O) = &, ( 4 )

Now we can construct the distribution u*(x) = u (p{x)) and verify whether

T « * {Ukx) - u*(x), k - co in £>'(M). (5)

But the problem is whether the existence of the limit (5) depends on a particular choice of
mapping p with the properties (4). It can be proved that this existence does not depend

on p if
ai > 0, t = 1, . . . , n,

max(ai , . . . ,an) < 2 (6)
min(ai , . . . ,on)

Here au • • •, an are real parts of eigenvalues of matrix E. In this case we say that u(x) has
a quasiasymptotics at the point £0 over the family {Vk} with respect to p{k) (comp.[l])>

Now we can formulate our main results .



Theorem 1 Let T be tuboid with the base M and profile {C^} and the function f(z)
be holomorphic in T and satisfies the estimate

for some constants A and a. Here AT(z) is the distance between z and boundary of T. Let
f(x) denote the boundary value of f(z) on M and u(x) and v(x) are its real and imaginary
parts respectively. Let £Q € M and C be some open convex regular (see [1,3]) cone which
is compact in C^o. Let also Vjt = e~lnkE be a group of linear automorphisms of the cone
C such that real parts of the eigenvalues of the matrix E a±,..., an satify the condition
(6). Suppose that p(k) be some regulary varying function of an order a which satisfies the
second condition (1) and u(x) has quasiasymptotics at £Q o v e r {Ykik > 0} with respect to
p. Then there exists a polynomial P(z) such that for the function fi(z) = f(z) — P(z) we
have

1 7 i {Vkz) - > h ( z ) , k - ^ o o , z = x + i y , x € TtoM, y e C

for some function h{z).

The previous theorem has the disadvantage that it does not allow tangent ways
to the point £o because of the condition C CC C^o. The following theorem will allow such
ways. But in this case one has to put some additional condition to the profile

We say that the profile {C^} is uncurved at the point £o up to an order Q if there
exist some coordinates near £o on M such that the matrix A^ in (3) has the form

where B^ is the family of automorphisms of the cone C$.

Theorem 2 Let all the assumptions of theorem 1 hold but the condition CCC Cio

is replaced by the condition C = C£o. Suppose that the profile {C^} is uncurved at £0 up
to any finite order. Then the statement of theorem 1 is true as well.

Note that actually the condition of the profile {C$} to be uncurved up to any
order can be replaced by the condition that this profile is uncurved up to some fixed order
Q which depends on the order of singularity of the distribution f(x) near the point £Q.

The proof of theorems 1 and 2 is based on the corresponding result for T° men-
tioned above by the embedding the biholomorphic image of the tube Tc into tuboid T.
The uncurvability condition is just the condition which allows such embedding.
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