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ABSTRACT. In the present paper the behaviour of partial sum’s majorant of series with respect to block-
orthonormal systems is considered and the estimates for partial sum’s majorant are established. © 2009 Bull.
Georg. Natl. Acad. Sci.
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Let {(pn} be an orthonormal system from L(0,1). By G({(ﬂn}) we denote the set of all sequences {an} for

which the series

i%(x) (1)

n=1

converges almost everywhere on (0,1).
K. Tandori [1] considered the set

o= () alle.)),

where Q denotes the set of all orthonormal systems from L’ (0, 1) . He studied the quantity

2
(5v0,) = sup | J.rlnlax Za(pl(x) dx @)
(2 eQ
and by it for each sequence {a,} he has determined
" " = hml/ . a"), 3)

The quantity (3) always exists finite or infinite and it has all the properties of a norm.

Theorem (K. Tandori [1]). The class o, coincides with the set of all sequences {a[} , for which the quantity
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(3) is finite.
If |a|2|a,| = ..., for norm (3) is fulfilled (see also [2,3]):

0 2 0
¢ a;logi(n+1)< ||{al}|| <¢, ) arlogy(n+1),

n=1 n=1
In the present paper we shall consider block-orthonormal systems and properties of partial sum’s majorant of
series with respect to block-orthonormal systems ([4,5]).

Definition([4]). Let {N,} be an increasing sequence of natural numbers, A, =(N,,N,,,], (k=12,..) and
{p,} be a system of functions from L’(0,1) . The system {¢,} will be called a A -orthonormal system (A, -ONS)
if:

D e,
2) (p,p;)=0,for i,jeA,, i#j, k=1.

=1 n=12,.;

For each A, -ONS {¢,} by G({(on } ,Ak) we denote the set of all sequences {ai} , for which the corresponding
series (1) converges almost everywhere on (0,1). Q(Ak) denotes the set of all block-orthonormal systems from

L*(0,1) . We denote:

2

1 /
1, (a,...a,)= {(p;g@ )J;rlrglg): ;ai(pi (x)| dx
and
l{a.}. A= tim 13 (a...a,). 4)
It is clear that Q c Q(Ak) , therefore
I(al,...an) <1, (al,...,an)
and
[ta b= Ha} -
Lemma 1. The following inequalities are fulfilled:
D)1, (al,...,an) > Zn:a,.z ;
i=1
2) 1, (al,...an)SIA‘ (ar,.a,,a,,,); Q)

3) 1, (a,+b,,...a,+b,) < 1? (a,,..a,)+ 1? [bl,...,bn] ;

4) 1, (al,...,an,bl,...bm) >1, (al,...,an)—i-IAk (O,...,O,bl,...,bm) ;

n

5) 1y (@,ena,) <1y (Boend,)  if |a ] <|B], (1<i<n).
We note that from (5) the existence of limit (4) (finite or infinite) follows

Lemma 2. Let for sequence { a,.} the condition

[{a}.a.] <
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be fulfilled. Then for every A, -ONS {(/7,1} the corresponding series (1) converges by norm in r (O,l) .
Lemma 3. Let the condition
N

S;({a,.},x) = sup

ISN<eo

a,9;(x)
1

i=

be fulfilled. Then for every sequence {ai} we have:

ap [520a).0], el ]

PEQ(AL)

Let

The following theorems are fulfilled.

Theorem 1. 0, | is the set of all sequences {ai} , for which

Jsol{a}- 2, <c.

where {(on} is arbitrary A, -ONS from Q(Ak) . The constant C is dependent on sequence {ai} .

Theorem 2. If positive nondecreasing sequence {a)(n)} satisfies conditions

5oy < o login=0(0(). (=),
=1 k

then for arbitrary numbers |a1| = |a2| > |a3| = ... we have estimate

chaf log;n < {st;pg”s;({ai},x)“z < sup S;({ai},x) , < sz afa)(n)_
n=1 g€

{o.}e(ar) n=1
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