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1. Introduction
1.1. Presentation of the problem and first results

1.1.1. General formulation of the problem

In this paper we deal with a problem of the reconstruction of a holomorphic function from its restrictions
on analytic submanifolds. f being a holomorphic function on a domain 2 C C™ and {Zj}é-v:l a family
of analytic submanifolds of (2, we want to find f from the data f|{Zj}§V:1 = {fiz, }5\’:1 One can give
interpolating functions fx € O({2) that satisfy fn ZON, = fit ZN, (for example if {2 is convex, strictly
pseudoconvex or 2 = C", see [1]), but generally fx # f. Then a natural way is to consider an infinite
family of submanifolds {Z; };";1 and construct the associated interpolating fzy,., as limy oo fv. In this
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case the uniqueness of the interpolating function will certainly be guaranteed but without any assurance of
the convergence of the sequence (fn)n>1. Moreover, this motivates the research of explicit reconstruction
formulas.

1.1.2. An explicit interpolation formula
Here we deal with the case of C?, £2 = By(0,79) C C? (where By(0,70) = {z € C?, |21]* + |22|* < rZ}),
and a family of distinct complex lines that cross the origin. Such a family can be described as

{{Z € (C2, 21 — Njz2 = 0}}],21, (11)

with n; € C all different, that we will simply denote by n = {n;},;>1 (w.l.o.g. we can forget the line
{z2 = 0} that is associated with 79 = c0). On the other hand, f € O(B3(0,1)) being given, a way to give
one interpolating function fy is the one that uses one of the essential ideas from [1], whose computation
exploits residues and principal values (see [2] and [7]) and whose motivation is to get a formula that fixes
any polynomial function with degree smaller than N. S3(0,1) being the unit sphere, one has Vz € B5(0,1),

e—0 (274)2 N L — _ (2
0( ) €€82(0,1), TT}L, (G1—m;¢2)|=¢ Hj:l(g nj<2)(1 <C’ /)
g [5G = mi22) FOW[©) Aw(Q)
e—0 (27ri)2 H;V:1(C1 —njCQ)(].— <Z,Z>)2’

€€852(0,1), [ TT7Z, (1 —n;C2) >
where w'(¢) = (1d{a — (2d(1, w(¢) = d(1 A dla, and Py((, 2) € (O(C? x C?))? satisfies V((, z) € C? x C2,

N N

(PNn(€),¢ —2) = Pna(C,2)(Ct — 21) + Pn2(C,2) (G — 22) = H —n;G2) — H —nj22).

Both integrals can be explicited and yield the following relation: let f € O(By(0,7¢)) (resp. f € O(C?)),
one has Vz € By(0,79) (resp. z € C?),

F(2) = Ex(fi)(2) = Rn(fim) @)+ 3 aruzhah, (1.2)

k+I>N

where 37, ;50 k2724 is the Taylor expansion of f,

= ( 1T e ) SR
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=p+1 L+ [l H] —p, iza(la = 1j)

_ m—N+p m
Z2+77q21> 1 0 ‘
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and
N N o =1 2+ T k+1—N+1
Rn(fim)(2) 522( H —J> Z ak,l”ﬁ(ﬁ) . (1.4)
= N\j=1gzp T ) kieN "l

This relation is an application of the main theorem from [8] that is a more general version for the case of
multiple complex lines (i.e. with the restriction of f and its first derivatives on every line). A direct proof
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