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Let { }nϕ  be an orthonormal system from ( )2 0,1L . By { }( )nσ ϕ  we denote the set of all sequences { }na  for

which the series
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converges almost everywhere on (0,1).
K. Tandori [1] considered the set
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where  Ω denotes the set of all orthonormal systems from ( )2 0,1L . He studied the quantity
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and  by it for each sequence { }ia  he has determined
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The quantity (3) always exists finite or infinite and it has all the properties of a norm.

Theorem (K. Tandori [1]). The class σΩ  coincides  with the set of all sequences { }ia , for which the quantity
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(3) is finite.

If 1 2 ...a a≥ ≥ , for norm (3) is fulfilled (see also [2,3]):
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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 { }kN  be an increasing sequence of natural numbers, 1( , ], ( 1,2,...)k k kN N k+Δ = =  and

{ }nϕ  be a system of functions from 2 (0,1)L . The system { }nϕ  will be called a kΔ -orthonormal system  ( kΔ -ONS)
if:

1) 2
1, 1,2,...n nϕ = = ;

2) ( , ) 0i jϕ ϕ = , for , , , 1ki j i j k∈Δ ≠ ≥ .

For each kΔ -ONS { }nϕ  by { }( ),n kσ ϕ Δ   we denote the set of all sequences { }ia , for which the corresponding

series (1) converges almost everywhere on (0,1). ( )kΩ Δ  denotes the set of all block-orthonormal systems from

( )2 0,1L . We denote:
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It is clear that ( )kΩ ⊂ Ω Δ , therefore

( ) ( )1 1,... ,...,
kn nI a a I a aΔ≤

and

{ } { } ,i i ka a≤ Δ .

Lemma 1. The following inequalities are fulfilled:
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5) ( ) ( )1 1,..., ,...,
k kn nI a a I b bΔ Δ≤ , if  ,i ia b≤  ( )1 i n≤ ≤ .

We note that from (5) the existence of limit (4) (finite or infinite)  follows

Lemma 2. Let for sequence { }ia  the condition

{ } ,i ka Δ < ∞



14 Givi Nadibaidze

Bull. Georg. Natl. Acad. Sci., vol. 3, no. 3, 2009

be fulfilled. Then for every kΔ -ONS { }nϕ  the corresponding series (1) converges by norm in ( )2 0,1L .

Lemma 3. Let the condition
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be fulfilled.Then for every sequence { }ia  we have:
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The following theorems are fulfilled.

Theorem 1. ( )k
σΩ Δ  is the set of all sequences { }ia , for which

{ }( )
2

,ia x csϕ
∗ ≤ ,

where { }nϕ  is arbitraryy kΔ -ONS from ( )kΩ Δ . The constant  C  is dependent on sequence { }ia .

Theorem 2. If positive nondecreasing sequence { }( )nω  satisfies conditions
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then for arbitrary numbers 1 2 3 ...a a a≥ ≥ ≥  we have estimate
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maTematika

blokebSi orTogonaluri mwkrivebis TiTqmis yvelgan
krebadobisa da kerZo jamTa  maJorantis Sesaxeb

g. nadibaiZe

i. javaxiSvilis sax. Tbilisis saxelmwifo universiteti

(warmodgenilia akademiis wevris e. nadaraias mier)

naSromSi ganxilulia blokebSi orTonormirebuli sistemebis mimarT mwkrivebis kerZo jamTa
maJorantis Tvisebebi da dadgenilia kerZo jamTa maJorantis garkveuli Sefaseba.
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