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In the present paper we offer a new approach for proving of the extremality of some mani-
folds. Basic results in this direction was first proved by V. G. Sprindzuk by his method of essential
and nonessential domains. We show that it is possibile to derive the result of Sprindzuk from the
theorems on convergence exponent for improper integrals like the special integral of Tarry's

problem.
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Introduction

Let’s introduce into consideration follow-
ing set of polynomials with integral coefficients
of degree not exceeding n:

H:{f(x):Zaixi E! eR}.
i=1
We call the number

h(f)=max(| a,||a|.. &,

to be the height of the polynomial f(x). Let
we are given with real transcendental number
a (consequently ¢ cannot be a root of any

polynomial from IT ). Let h>0 be a real
number. Mahler K. showed that there is a con-
stant x > 0 for which the inequality

|f (@) >h™; h=nh(f) 1)

is satisfied for any polynomial f(x) with the
height < h for almost all real numbers. He had
found the value kx=4+& (&>0 is any).
Mahler K. conjectured that it is possible to take
k=1+¢ .

In the work (see [3,7]) Khintschine A.
showed that the system of inequalities

)< s

max (“tqnutzqu t"q
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has infinite and fixed set M of solutions in
positive integral numbers g > 0 for almost all

real t in the Lebesgue sense. It means that for
almost all real t there are infinitely many
natural numbers q,,0,,...,d,,,... such that for

every natural m the following inequalities are
satisfied:

tk_i

m

<& " k=1..,n-

To define basic notions of the theory, we
consider the system of inequalities

max sl el Je,al) < a >0, @)

Let u(e,,...,a,) be defined as a sup of
such u >0 for which (1) is satisfied for infinite
set of natural numbers q. It is not difficult to
show that u(e,,...,a,)=1/n (see [10]). From

this definition it follows that the inequality (1)
is satisfied for infinitely many natural numbers
q when u<l1l/n. When u(e,,...,a,)=1/n for

almost all points of the variety («,,...,«,) eR"

of less dimension, then we call this manyfold
as an extremal manifold.

In 1993 Karatsuba A. A. advanced an
opinion that the question on extremality of
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some algebraic varieties could be investigated
by using of results on convergence exponent in
the Tarry’s problem (concerning the problem
itself see [1, 4-5]). In the present work we show
that this proposition is valid and can be useful
for cases of many other manifolds. We prove
some results of Sprindzuk V. G. ([10-11]) by a
new method.

Auxiliary results

We shall use following two auxiliary
lemmas: Borel-Kantelly’s lemma 1 and Ko-
valevskaya’s lemma 2 (see[2,6,10]).

Lemma 1. Let A (q=12,..) be a se-

quence of measurable sets in R", and

imesAq <.

4=t

Then the measure of such real numbers
which fall into infinite number of sets A, is

zero.
Lemma 2. Let q be natural numbers,

f;(X),j=1...,N be afamily of real measurable

functions defined in the cube Q =[0,1]".
Denote by u(q) the measure of a set of that
X € Q=[0,1]" for which

1,0 <a @< j<N).

Then,
p@<<q" Y e Y

fesl<a  fen]<a™
here r=r +---4+r,, and the constant in the
symbol << dependson N only.

IeZM(lel(YH---HN fn (Y))d)? ;
Q

Basic results

In this section we formulate some results
on extremality of manifolds which we prove by
a new method.

Theorem 1. Let n,n,.,n, be a natural

17Ty
number, P(x,,X,,...,X,) be a polynomial with
integral coefficients of degrees n. with respects
variables x. (i=1,2,...,K),l.e.
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0<i, <ny

Let further v(3,4,...., B.) means for the
real vector B =(f,p,... B.) the supremum
of such v >0, for which the inequality

P(BLs Borens B <P

is satisfied for infinitely many polynomials P,
where

h = max

a

0<i <n,
Then for almost all g = (8., 5,,.... B.)
V(ﬂl’ﬂzl“"ﬁk) = (nl +1)(n2 +1)"'(nk +1)_1-
Theorem 2. Let m <m,<---<m, be

natural numbers, » be a transsendental number,
v, (®) = v(m,m,,...m ) be a supremum of such
v >0 for which the inequality

‘ao+a1a)ml+--~+ana)m" <h™,h=max(ja,| [a,.....]a,])

has infinitely many solutions in
numbers a,,a,,...,a, . Then, v, (@) .

Let we are given with some continuously
differentable r-dimensional manifold
I'=(f,(X),.., f (X)), xeQ=[01]",r<n
Taking natural number such that rh>n
consider the map

integral

?; Q" 5 R’

defined by the equalities
P, (X)=0,(X,.. %)= F,(X)++ F, (X)X, = (X000 X )

Let the Jacoby matrix of the map
Xy X, ) 2 (@, (X),..., @, (X)) 1. €. the matrix
composed of the qgradients of the functions
@, (X),.., p, (X,) be the matrix of maximal

rank. It is easy to see that the Jacoby matrix has
aview
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EKSTREMAL COXOBRAZLILARIN YENI USULLA TODQiQi HAQQINDA
I.S.Cabbarov, G. K.Hasanova, L.G.Ismayilova
Baxilan isds biz bazi coxobrazlilarm ekstremalliq mosalasinin yeni tsulla todgigini veririk. Bu istigamotdos osas
naticalar V. Q.Sprincuk torafindan onun mithiim vo geyri-mithiim oblastlar iisulu ilo verilmisdir. Biz gostoririk ki, bu
mosalalor Terri probleminds maxsusi inteqrala oxsar qeyri-moxsusi integrallarin yigilma géstoricisi hagqinda teoremin

totbiqi ilo do holl oluna bilar.

Asar sozlor: Diofant yaxinlasmalari, cabri ¢oxobrazli, extremal ¢oxobrazli, yigilma gostoaricisi.

O HOBOM METO/IE UCCJEJOBAHUSA SKCTPEMAJIbHBIX MHOI'OOBPA3UI
N.I1.I:xa606apos, I'. K.I'acanosa, JI. I.UcmaunoBa
B Hacrosmieli ctaThbe paccMaTPHUBAETCST HOBBIM MOJIXO/I IJISl PEIISHUST BOIIPOCA IKCTPEMAaTILHOCTH MHOTOOOpa3Hid.
OCHOBHBIE pe3yJIbTaThl B 3TOM HAIPaBJICHUH BIEpBble ObUIM Joka3aHbl CrpuHIKykoM B. I'. ero meromom cymie-
CTBCHHBIX WU HECYHICCTBCHHBIX oOmacrteir. Mel IMMOKa3bIBAEM, YTO 3TH BONPOCHI MOTYT OBITH N3Yy4YCHBI C TIOMOUIBIO T€O-

PEM O MOKa3aTejie CXO0AUMMOCTU HECOOCTBEHHBIX HUHTErpaJios, HOILOﬁHLIX OCO6OMy HUHTErpaly l'IpO6J'I€MI)I TCppI/I.

Knrouegwie cnosa: /Juogpanmoswr npubnudsicenusl, anrcebpauieckue MHO2000pasusi, IKCMpeManbHbie MHO2000pa3us,
nOKazamenb CX0OUMOCTIU.
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