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I-Convergence of Double Sequences in Topological Groups

Topolojik Gruplarda Cift Dizilerin I,-Yakinsaklig
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Abstract

Let 2¥N be a family of all subsets of NxN. Following the definition of ideal convergence in a metric space by Kostyrko et al. in
2000, ideal convergence for double sequences in a metric space was introduced by Das et al. (2008). In this paper, I investigate
Iz-convergence and I -convergence of double sequences in a topological space and establish some basic teorems. Furthermore we
introduce of I;-Cauchy and I -Cauchy notions for double sequences in topological groups.
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Oz

28N NxN kiimesinin tim alt kiimelerinin ailesi olsun. Kostyrko ve arkadaglarinin 2000'de bir metrik uzayda ideal yakinsaklig
tanimlamalarinin ardindan, ¢ift diziler i¢in ideal yakinsaklik Das ve arkadaglar: tarafindan tanimland: (2008). Bu makalede bir topolojik
uzayda ¢ift dizilerin I-yakinsaklig1 ve I -yakinsaklig1 incelenmis ve bazi 6nemli teoremler insa edilmistir. Ayrica topolojik uzaylarda

¢ift diziler i¢in I,-Cauchy ve I -Cauchy kavramlar: tanimlanmustur.
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1. Introduction

By an ideal on a set X we mean a nonempty family of
subsets of X closed under taking finite unions and subsets
of its elements. In other words, a non-empty set I € 2" is

called an ideal on N if;

i BeI whenever BC A for some A€ I. (closed unders
subsets)

ii AUB € I whenever A,B €I .(closed under unions)

If NI then we say that this ideal is a proper ideal.
Similarly an ideal is proper and also contains all finite
subsets then we say that this ideal is admissible. Filter is a
dual notion of ideal and generally we will use ideals in our
proofs but if the notion is more familiar for filters, we will
use the notion of filter.
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Similarly, a non-empty set F' C 2" is called a filter on N if;

i B€ F whenever B2 A for some A& F . (closed unders
supersets)

ii ANBEF whenever (closed under

intersections)

ABEF.

Proposition 1.1. If I is a non-trivial ideal in 2V, then the
family of sets ' = F)={M=N\W4Ael}

is a filter in V and it is called the filter associated with the
ideal.

Definition 1.1. Let z=(z;) be a real sequence. This
sequence is said to be I- convergent to L € R if for each
&> 0 the set

Ac={keN:|z,—L|= e}

belongs to I In this definition the number L is I-limit of
the x.

I-convergence generalizes ordinary convergence and

statistical convergence. This means that if we choose two



