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Abstract:
In this research we aim to unify some known results. In the process we pull together much of
what is known about this topic and we will simglify some of their existing proofs. As a
consequence we provide an unified poi ‘ie\ which allows us to solve several unsolved
questions. In fact, we will obtain results im.the caontext of ideal convergence. We will show
that under reasonable conditions on axgiven non= riy"al ideal, the studied properties do not

depend on the ideal that we use to define-the e¢bnvergence spaces associated to the wuc
series. This allows us to extend our g, bitrary summability method that shares
some kind of ideal-convergence on t fa ihded sequences. This will allow us to
A ) e IFree Encyclopedia . .
unify the known results and obtain answers to 'some unresolved questions. The research is
organized as follows.
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Introduction
Statistical Convergence,was published almost fifty years ago, has flatter the domain of recent
research. Unlike mathematicians studied characteristics of statistical convergence and applied
this notion in numerous extent such as measure theory, trigonometric series, approximation
theory, locally compact spaces, and Banach spaces,etc. The present thesis emphasis on
certain results studied by Ferenc Mo'ricz in his two research researchs i.e., "Statistical
Convergence of Sequences and Series of Complex Numbers with applications in Fourier
Analysis and summability " and in "Statistical Limit of Lebesgue Measurable functions with
oo with applications in Fourier Analysis and summability". The perception of conjunction has
been generalized in various ways through different methods such as summability and also a
method in which one moves from a sequence to functions. In 1932 earlies, Banach coined the
first generalization of it and named as "almost convergence". Later it was studied by Lorentz
in 1948 [1].
The most recent generalization of the classical convergence i.e.,a new type of conjunction
named as Statistical Convergence had been originated first via Henry Fast[3] in 1951. He
characterizes this hypothesis to Hugo Steinhaus[19]. Actually, it was Antoni Zygmund[20]
who evince the results, prepositions and assertion on Statistical Convergence in a Monograph
in 1935. Antoni Zygmund in 1935 demonstrated in his book "Trigonometric Series" where
instead of Statistical convergence he proposes the term "almost convergence” which was later
proved by Steinhaus and Fast([194=aiad [3]).
Then, Henry Fast[3] in 1951° d ped" the“notion analoéUPsB&) Statistical Convergence,
Lacunary Statistical Convergence 8fid A Statistical Convergence and it was reintroduced by
Schoenberg[18] in 1959.Since then the several research research related to the concept have
been published explaining the notion of convergence and is applications.The objective of the
study is to discuss the fundamentals and results along with various extensions which have
been subsequently formulated [2].
A sequence (xn) in a Banach space X is said to be statistically convergent to a vector L if for
any € > 0 the subset {n : kxn — Lk > ¢} has density 0. Statistical convergence is a
summability method introduced by Zygmund [1] in the context of Fourier series
convergence. Since then, a theory has been developed with deep and beautiful results [2] by
different authors, and moreover at the present time this theory does not present any symptoms
of abatement. The theory has important applications in several branches of Applied
Mathematics (see the recent monograph by Mursaleen [3]). It is well known that there are
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results that characterize properties of Banach spaces through convergence types. For instance,
Kolk [4] was one of the pioneering contributors. Connor, Ganichev and Kadets [5] obtained
important results that relate the statistical convergence to classical properties of Banach
spaces.

In this section we study some inclusion relations between almost A-statistical
convergence, strong almost (V,L)-summability and strong almost convergence. First we show
that every strongly almost summable sequence is almost statistically convergent.

Theorem 1.4.1. If a sequence X = {&} is almost strongly summable to &, then it is almost
statistically convergent to &.
Proof. Suppose that x = {&} is almost s@ y\s]umfﬁ ble to &. Then

¢ ,

EDS b8 3“o
n—o N k=1 8
Let us take some € > 0. We have
WIKIPEDIA

n
Zl (t:k+m — §| > Z' §k+m — §| The Free Encyclopedia
= ‘Y;k+m’é‘ 2E€

M

uniformly in m. (1)

> gl{k <n: [Ek+m — §| > €}
Consequently,

1
lim = 2|§k+m | > lim Slkesn: Gom =l 2 2}

Hence by (1) and the fact that ¢ is fixed number, we have
im %|{k <n: |&em—E =5} =0  uniformlyinm.
= x is almost statistically convergent.
Theorem 1.2.2. Let L= {An} be same as defined earlier. Then
() &oHVA=>&—KS,)
and the inclusion [V ,A] € Sk IS proper,
(i) if X € | and & — é(éX ), then & — é[\A/ ,A] and hence & — E[€] provided x = {&k}
is not eventually constant.
(i) S, Nl=[VAINIL,
where |, denotes the set of bounded sequences.
Proof. (i). Since & — &[ Y% k] for each € > 0, we have

I|m — Z| Eo — & = uniformly in m. ..(2)

n kel,

Let us take some £ > (0. We have
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DG =82 Dl &m < glsukeln [Gom — &> e}
¢

Consequently

.1
M -2 3] =82 im K E b fom— &2 2

n kel,

Hence by using (2) and the fact that € is fixed number, we have

lim % {k € In: |E&+m — &| > €} =0 uniformly in m,

ie. & — &S,).
Itis easy to see that [V A] € S, .
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(ii). Suppose that &g — i(éx) and X € l. Then for each € >0
lim % {k € In: |&m —&| >€}| =0 uniformly in m. ...(3)

Since X € |, there exists a positive real number M such that |Ex+m — & < M for all k and m.
For given ¢ > 0, we have

1 1
}\,_ Z|§k+m_a|= 7\‘_ Elamm ,‘<§|$_ ZIak+m
n kel, g
M  WIKIPE DIA 1
= ~ |{'h1§Flfee|§kchro§eﬁlﬁ}| + Sk— [n—(n—An +1) + 1]
= 7|\\'/I—n|{k € In: |§k+m —§| = 8}| + 8}\1—];7\0
= LK I [gom &l 28} + &
> lim —Z|gk+m &< Mlim %|{ke Int [Biom — &| = €} + &
n k€| nN—oo a
Hence by using (3), we get
I|m — Z| 0|3 uniformly in m. .4
n kel,
= & — E[V ] .

Further, we have

_Zl‘:mm Z|§k+m §|+_ Zl&kﬁ-m

N N gn, 1

= _anéker |+ _Zléhm

kel

1 Ay
< — 4 — E
— }\’n 1| §k+m E.>| }\‘n = |&k+m E.>|
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k+m

NCED STIENCTY INDE
n kel,

> im 31E,, - a|<2hm—ZIék+m

*Nia

n kel,

Hence

I|m [ Z| Eem — & = Ouniformly in m. [Using (4)]
k=1

= & — &[€].

(iii). Let X € L. be such that & — & (S,).
Then by (ii),
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E — E[V ]
Thus

M

S, Nlc VANl e
Also by (i), we have A
& — E[V A = & — &(S,).

So [VA]CS,.
= [\7'47&] Ny cQéL? N L. ...(6)
Hence by (5) and (6) ﬁ*ﬂ W A
S Nl=[VAIN L. ;Q e |
This completes the proof of the theorem - “i W
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