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IMpuGnueHHB!t ¥ MHTEPNOAALUNORNKIT MeTOR IA MHeJHX (QYHKLHI MHOrnx
nepeMeHHHX

Given two systems of n real or complex numbers a = (a,, ..., a,),
B = (Byy---y ), We put

af = (aBiy ey auBa)s
% =(_al_ %, )
B B SR B
é = afl... a’:",
la| = lay| +...+|au|,
a<fBe{gy<p for j=1,...,n}
a<fe{g<p for j=1,...,n}
@t = (Jay]y ooy lag]).
Given r = (7,,...,7,)e R* and an entire function f: C* — C, we put
M,(r) = sup{|f(2)]: 2" <r}.

Let P, be the set of points ue R" such that for every ue P, there
exists a point 7, = (", ..., r®)e R® such that

In My(r)<nrf14...4+rpn  for r=79

The boundary 0P, of the set P, is called an adjoint order hypersurface
of the entire function f. A point ge dP, is called an adjoint system of f.
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Let us take p = (01, ..., 0,)¢ 0P, and denote by T the set of all
points ye R" such that

ln AH/(T) < }.‘t]‘fl + e “JI'_}'nr:"

for sufficiently large r.

Analogously as in the definition of the adjoint systems, the boundary
aTy® of the set T} is called an adjoint type hypersurface of the order g.
A point oedT{® is called an adjoint type system of the entire function f
of the order g.

We are now going to present a characterization of the adjoint order
and type system of an entire funetion f: C" — C with the aid of the measure
Eu(fy K) (k = (kyy ..., k,)) of the CebySev best approximation to f on
a compact set K < C" by polynomials of degree k; with respect to j-th
variable (j =1, ..., n).

Theorem 1. Let K be a compact set in C™ such that there exists a compact
E = E,x...xE,, where E;(j = 1,...,n) i8 a compact set in the complexr
z;-plane, respectively, with the positive transfinite diameter d; = d(E,).
A system of m positive real numbers p = (g,,..., 0,) i% the adjoint order
system of the entire function f, if and only if

In k*/e
lim sup

—_— =],
min{k;)-~co —Iné&(f, k)

Theorem 2. A function f defined and bounded on a compact set
E =E, x...xXE,, where d; = d(E;) > 0, can be continued to an entire

function f for which o = (01y .44y 0,) > (0,...,0) and o = (0y,...,0,)
> (0, ..., 0) are adjoint order and type systems, respectively, if and only if

/& (f. B) [ k \¥e
(2) limsup ]/—'%: ) (—e;;) =l

mln(kj)—ooo

where d = (dy, ..., d,).
In both the theorems the measure &, of the Ceby3ev best approxi-
mation of f by polynomials can be replaced by the number

If —Lyls = sup{|f(z) —L(2)]: ze B}

where L, is the Lagrange interpolation polynomial for f of degree < k;
with respect to j-th variable with nodes 5V x ... x7{¥n); 5/ being the
extremal system of k; +1 points of the set E,.

The proof of hoth the previous theorems is based on some properties
of the extremal function & (z, E) defined in [1].



Approximation and interpolation methods in the theory ... 191

In the case of one complex variable, the formula (2) may be written
in the form (cf. [2])

limsup»'’2V &, (f, B)

B 7%

[
So it may be used for calculating the transfinite diameter d of the com-
pact set E.
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STRESZCZENIE

Celem komunikatu jest charakteryzacja rzedu i typu funkeji cal-
kowitej f wielu zmiennych w terminach najlepszej aproksymacji funkeji f
w sensie Czebyszewa.

PE3IOME

Ilexs pa6oThl — XapaKTepuCTHKA IOpAXKA H TUNA leoi PyHKuuM
f MHOrMX IlepeMeHHBIX B T€pMMHAX HauWIy4llero npubGanKenus QyHKIUHK
f B cMmeiciae ‘eOblesa.






