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1. Introduction

The idea of statistical convergence (stat-convergence) was first proposed
by A.Zigmund in his famous monograph [35] where he talked about ”almost
convergence”. The first definition of it was given by H. Fast [10] and H.
Steinhaus [29]. Later, this concept has been generalized in many directions.
More details on this matter and on applications of this concept can be found
in [3-6,9,11-13,21,22,24,26,28,30]. Tt should be noted that the methods of
non-convergent sequences have long been known and they include e.g. Cesaro
method, Abel method and etc. These methods are used in different areas of
mathematics. For the applicability of these methods is very important that
the considered space has a linear structure. Therefore, the study of statistical
convergence in metric spaces is of special scientific interest. Different aspects of
this problem is discussed in [19,20]. Statistical convergence is currently actively
used in many areas of mathematics such as summation theory [6,12,13], number
theory [3,9,27], trigonometric series [35], probability theory [11], measure the-
ory [24], optimization [25], approximation theory [14,15], fuzzy theory [1,7,31]
and etc.
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It should be noted that the concept of statistical fundamentality (stat-
fundamentality) was first introduced by J.A. Fridy [13]. He proved its equiv-
alence to stat-convergence with respect to numerical sequences. This problem
was raised in [23] concerning uniform space (X; %) with a uniformity %. It
is proved that if the sequence {z,}, .y C X stat-convergent in (X;%), then
it is stat-fundamental. In the same paper the validity of converse statement is
raised.

In this paper, the concept of Fs-fundamentality with respect to the concept
of F-convergence (convergence on the filter) is introduced and in the sequential
complete uniform spaces it is proved that the concept of Fy-fundamentality
is equivalent to the .#-convergence. It should be noted that .%-convergence
generalizes many kinds of convergence, including the well-known statistical
convergence. Note that some problems relating to the convergence with respect
to ideals or filters have been considered in [17,18,32-34].

2. Needful information

We will use the standard notation. N will be the set of all positive integers;
Xa (-) will be the characteristic function of A; |A| = card A will be the number
of elements of A; AAB = (A\B)U (B\A) will denote a symmetric difference of
sets A and B; 2M will be the set of all subsets M; M¢ = N\M. A will be the
quantifier which means “and”; = will be the quantifier which means “follows”.

Let us also recall the definition of an ideal and a filter.

A family of sets I C 2N is called an ideal if:

a)A;Bel=AUBel,;

B)(AelI NBCA)=Bel.

A family F C 2N is called a filter on N, if:

i) & F ;

it) from A;Be % = ANB¢E€ .Z;

iii) from Ae F N(ACB)= Bec Z.

Filter F, satisfying the condition:
w) If Ay DAy D .. NA, € F,¥neN= I{n,},cn CNynp <np <
o1 (N, 11l N Ap) € .Z, is called a monotone closed filter.
Filter F satisfying the following condition is called a right filter.

v) F¢(N\F) € .F, for any finite subset F' C N.

An ideal I is called non-trivial if I # O AT # N. I C 2" is a non-trivial ideal
if and only if # = % (I) = {N\A: A € I} is a filter. A non-trivial ideal I C 2V
is called admissible if and only if I D {{n} : n € N}. More details about filters
and convergence on the filters can be found in monograph by N. Bourbaki [2]
and also in [17,18].

Let us recall the definition of uniformity on the set X. A = {(z;2) : x € X}
is called a diagonal or an identity relation. If U C X x X is a relation, then
the inverse of this relation U ! is defined as the set of all pairs (x;y) such that
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(y;2) € U,ie. U ' ={(z;y) € X x X : (y;2) €U}. Let U;V C X x X be
some relation. The composition UoV of the relations U and V is defined as the
set of all pairs (z;z), that for some y € X we have (z;y) € V and (y;2) € U,
ie. UoV={(z;2):Fye X, (x;y) € V A(y;2) € U}y Let A C X be some set
and U C X x X be arelation. Accept U[A]={ye X :Tx € A= (a;y) € U}
For A = {z} assume U [A] = U [z]. Uniformity on the set X is a non-empty
family % C 2X*X satisfying the following conditions.

(a) ACU,VU € %;

b)UewU=U"'ew;

(c)Uew =3IVe¥:VoVCU;

(@d)U;Vewuw =UnNVeu;

(e)UcuNUCVCXxX)=Ve%.

Pair (X; %) is called a uniform space. Subfamily % C % of the uniformity
% is called its base if and only if any element of the family % contains an
element of the family 4.

Let (X;%) be a uniform space. Topology 7, associated with a uniformity
U, is a family of all such sets T C X, for arbitrary x € T,3U € % : U [z] C T

The space (X;% ) with a uniform topology is called Hausdorff if and only
if NpeaU = A. Let (X;%) be a uniform space and {z,},.y C X be some
sequence. {,},y is called fundamental if VU € %, 3ng € N : (z,;2m) €
U, VYn,m > ng.

For more details we refer the reader to [3, 10].

Let us recall the definition of convergence on filter.

Definition 2.1. Let (X;%) be a uniform space and .# C 2% be some filter.
The sequence {xy}, y C X is called #-convergent to x ( shortly .7 hm Ty =

x), f VU € %: {neN:(x,;2) e U} € F. In other words, it means that
We#: {neN:z,ecUlz]} 7.

Definition 2.2. Let (X;%) be a uniform space and .# C 2% be some filter.
The sequence {Tn},cny C X is called Fo- fundamental in X, if YU € %,
IngeN:{neN:z, €Ulxyl} €7

Let (X; %) be a Hausdorff uniform space. Consequently, {z} = Nyea U [z].
Let {xn}, ey C X be some sequence. Let us show that if 3.7- lim Zp, then it

is unique, where .# C 2N is some filter. Assume to the contrary7 ie. £Z hm Ty

has two values y; # y2. Then it is clear that U, € %: y1 ¢ Us [yg] /\ y2 ¢
Urlyi]. Put U = U1 NUy =U € %, moreover y1 ¢ Ulys] Aya ¢ U]
Take V. € %: VoV C UA (V = V‘l). The possibility of such a choice
V directly follows from the definition of uniformity. It is obvious that y; ¢
Viya] ANya2 ¢ Viyr]. Assume Ay = {neN:x, € V]yl} , k =1,2. We have
A e F,k=1,2= AjNAy € %#. On the other hand A;NAs; =0 ¢ %. Since,
if A;NAs #0 = 3ng e N:zp, € A1NAy = (23 y1) € VA(Tp,;y2) € V. From
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the symmetry of V' it follows (ya2;2n,) € V, as a result, (y1;y2) € VoV C U.

The obtained contradiction proves that .%#- lim z,, is unique. So the following
n—oo

lemma is proved.

Lemma 2.3. Let (X;%) be a Hausdorff uniform space and F C 2N be some
filter. If 3.7 - lim x,,, where {x,}, oy C X is some sequence, then this limit is
n—oo

unique.

Let (X; %) be a uniform space, .# C 2~ be some filter and 3.%- lim z,, = z,

n— oo

where {z,}, .y C X be some sequence. Let us show that {z,}, .y Fat-
fundamental. Take YU € % and let V.€ % : VoV C UA (V: V_l).
Let ng € {neN:x, € V]x]}. Tt is clear that {neN:z, eV [z]} € F. If
Tn € V]z] = (zp;xn,) € VoV C U. Consequently, {n e N:z, € V[z]} C
{neN:z, €Ulxyl} = {neN:z, €Ulxyl} € #. So the following theo-

rem is proved.

Theorem 2.4. Let (X;%) be a Hausdorff uniform space, F C 2" be some
filter and 3.7 - lim x,,, where {x,}, .y C X be some sequence. Then {x,}, y
n—oo

18 Fg-fundamental.

3. Main results

Under certain assumptions, the converse of Theorem 2.4 is also true. Let
(X;% ) be a sequentially complete uniform space, i.e. in this space any Cauchy
sequence converges to some point of X. We assume that (X; %) has a count-
able base and it is Hausdorff. Then 3U, € %, Vn € N : NuenU, = AA
(U, C U,¥n € N). Without loss of generality, we will assume that U™*1 o
Uttt c g A (U(”) = (U("))_l). Let .# C 2V be some filter and the se-
quence {xy}, .y C X be Fy-fundamental in X. Then, by definition we have
dn; € N: K; € #, where K; = {neN:anU(j) [xnj}}, j=1,2. Tt is
clear that K(;) = K1 N Ky € Z. Let My = UW [2,,,] N U@ [z,,,]. Obviously,
r, € My, Vn € K(y). Similarly we obtain that 3ng € N : K3 € %, where
K3 ={neN:z, € U® [2n,]}. Assume K(5) = K1y N K3. It is clear that
K@y € F. Put My = M N U® [ns]. Consequently, My # 0, so, z, € Mo,
Vn € K(3). Continuing in the same way, we obtain the sequence of open non-
empty sets

{Mp},en ©X My D Mo D ooy My, U [z, ], Y €N,
such as K(jy € #: Ky ={k € N:x;, € My}, j € N. Take Vi, € M,,, ¥n € N.
Let us show that {Z,},.y is a fundamental sequence. Let U € % be an
arbitrary uniformity. Then, it is obvious that Ing € N: U™ c U, Vn > ny.
Let n > ng be an arbitrary number. We have &, € My, C M, ,Vp € N.
Since, M,, : M, , C U™+ (@), ], it is clear that (Z,;zk,,,) € U+ A
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(Fntp; Thoyy) € UMY = (Fp5@04p) € UMD o UMD C UM, Wp € N .
Consequently, (Zn;&n4+p) € U, Vi > ng, Vp € N. From the arbitrariness
of U it follows that the sequence {Z,}, .y is fundamental in (X;%) and let
lim z,, = z. Next we show that f—nli_{n r, = x. Take VU € % . Then dng €

n—oo oo

N:U®™ c U, ¥Yn > ng. Since, M,, ¢ U"*1 [xknﬂ], then it is clear that
Ky C{keN:iz, eUM [z, ]} = {keN:a e UMY [z, ]} € 7,
Vn € N. Let ny € N: (&;z) € UMY Vk > ny. Without loss of generality,
we will assume that n; > ng+1. Consequently, z,, € M,, C y(nitl) [ac;.c
Le. (Znyiwr, ) € UMY Put (zp;p, ,,) € U™HY. Then (2;%,,) €
U+ o ylm+l) c g, Since, (Zn,; 7k, ,,) € UMTD c UM, then it is
clear that (zx;a, ,,) € U™ oUM™) c Utm= c U ¢ U. This implies
the following inclusion

{neN:x, e Mp,} C{neN:(xy;z)eU}.

n1+1]7

So, K(nyy ={n € N:x, € M,,} € .F, from the previous inclusion follows that
{neN: (x,;2) €U} € Z. From the arbitrariness of U € % it follows .#-

lim x, = z. Thus, it is proven.
n—oo

Theorem 3.1. Let (X; %) be a Hausdor(f, sequentially complete uniform space
with a countable base and F C 2N be some filter. Then, if the sequence
{zn},en C X is Fg-fundamental, then 3z € X : .F- lim x, = .

n—oo

Remark 3.2. From the conditions of the Theorem 3.1 it follows that the space
(X;%) is metrizable [8,16]. The proof is provided without using the concept
of metric.

Let us assume that .# C 2N be a monotone closed filter and the sequence
{#n},en C X is Fg-fundamental. Let the uniform space (X; %) satisfy the
condition of the Theorem 3.1. Consider the sequence { K} o » constructed
in the proof of this theorem. We have

K1y DKo D...ANKy € #,VneN.
Then by condition (iv) of filter we have
F{nm iy <ng < ..} U (M, Nng1] N K(my) € Z.
Assume
Ny = {k EN: k€ (np,nm41] N KG,,y, m € N} Ul[l,m4],

where M¢ = N\M. Define

- x, k e Ng,
Y = xy, if otherwise,
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where x = % - lim x,,. Now we show that lim y, = z. Let U € % be an
n— 00 k—o0

arbitrary uniformity. If & € No, then it is clear that y, € Ux]. If k ¢ Ny,
then 3m € N:n, <k <npp1 A k ¢ K(Cm) = ke K(m) = x1, € M,,, where
M; D My D ...— is a sequence from Theorem 3.1. Let ng € N: U~ c U.
Let us take k sufficiently large that m > ng. We have (zp;2) € U™ so
(Th: 2k, yy) € UMOTD A (2, ,052) € UCOTD Thus, (y;2) € UM C U,
since, in this case zp = yi. From the arbitrariness of U it follows kli_}rrolo Yp = T.

Let us show that K = {k € N: x; =y} € .Z. In fact, it is not difficult to see

that 3
%:1 ((nm,an] N K(m)) Cc K.
So, USe_y ((um, Mms1] N K (1) € Z, from the condition (iii) of filter we obtain

K € #. Thus, if Z- lim z, = z, then 3K € .#: lim Yn zx/\(wn = Yn, Vnef().
n—r o0

Let us assume that lim y, = x A (f( ={neN:z,=y,} € f) Let %
n— o0
be a right filter. Let U € % be any uniformity . Then Ing € N : (y,;2) €
U, Vn > ng. We have

({neN:nZno}ﬁf()C{nGN:(xn;x)EU}.

It is clear that ({n eN:n>ng}n f() € %. Then from the condition (iii)
of filter follows that {n € N: (z,;2) € U} € .#. So, we get the validity of the
following theorem.

Theorem 3.3. Let (X; %) be a uniform space satisfying the conditions of The-
orem 5.1 and F C 2~ be some filter. Then: 1) if F is a monotone closed filter
and F-lim x, =, then I{y,},cy C X : lim y, = A{neN:x, =y,} €
n—oo n—oo
F; 2)if F is a right filter and lim y, =2 A({n € N:z, =y,} € F), then
n—oo

F-lim z, = .
n— oo

The Theorems 3.1 and 3.3 implies the following.
Corollary 3.4. Let (X;%) be sequentially complete uniform space that satis-
fies the conditions of Theorem 3.1, F C 2N be a monotone closed and a right
filter. Then the following statements are equivalent:
1) 37-1lim x, = z; 2) {2n},cy i85 Fs-fundamental; 3) 3 lim y, = zA
n—oo n—oo
{neN:z, =yn} € .F).
The Theorem 3.3 immediately implies the following
Corollary 3.5. Let (X;%) be a uniform space, satisfying the conditions of
Theorem 3.1 and F C 2V be a right filter. If 3.7 - lim x,, = z, then
n—oo

I{ng:ng <ne < ..} €ZF: lim z, =z
k—o0
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4. Filters

I. Non-right filter. Let eg C N A eg # N. Assume
Feo ={e C N :eg Ce}.
It is not difficult to verify that %, is a non-right filter.

IT. An ordinary convergence. .7 = {M C N: M°¢=N\M is a finite set}.
F-convergence, generated by this filter, coincides with the ordinary conver-
gence.

ITI. Statistical convergence. Assume %5 = {M CN:§ (M) =1}. F
is a filter. It is not difficult to see that .%#; is a right filter. Let us show that
Fs is a monotone closed filter. Let K3 D K3 D ... A(§(K,)=1, ¥n €N).
Obviously, § (K;;) =0, Vn € N. Therefore 3{ng},cy CN;np <ng < ... :

1 1

Assume Ny = Ny U I,,, where N = {keN:n, <k<ngpy A (ke K5} It
is clear that 6 (Ng) = 0 (No). Take Vn € N. Then 3m € N: n,, <n < nyq1.

Without loss of generality, we will assume that n > ny. Let us show that
(4.1) (In n NO> c (I, NKS).

Let k € (L,NRo) = Fmo < m : g < k < nngn A (k € Kg,,) = k € K,
Thus, the inclusion (4.1) is true. Consequently

1 ~ 1 1
(4.2) = ImNo\éfIImKﬁql<f~
n n m

From (4.2) it directly follows that ¢ (NO) = 0, as a result, 6 (Ng) = 0 =

0(N§) = 1 = N§ € %;5. In the sequel, it should be pointed out Nj =
{keN:n, <k< np A (k€ K,,)}. Thus, % is a monotone closed fil-
ter. That the Z;s satisfies the condition (v) is obvious. Then, with respect to
Fs-convergence the statement of Corollary 3.4 is true.

Statement 4.1. Filter %5, generated by statistical density, is a monotone
closed and a right filter.

IV. Logarithmic convergence. Let M C N. Assume

Lo (M) = }anXM(k),
" k=1

k

where s, = Y}, 4. If 3 lim 1, (M) = 1(M), then [ (M) is called a loga-

rithmic density of the set M. Let % = {M CN:1(M)=1}. The following
lemma is true.

Lemma 4.2. If (M) =1, k=1,2= (M, N M) =1.



On statistical type convergence 982

Proof. We have

My N My = (M1 U M)\ [(Ma\My) U (M;\Ms)].
Consequently
(4.3) MinNMyNI,=[(M UMs)NIL]\[((M\M;)U (M \Ms3))NIL,].

From
(M2\My) N 1,) C (MY N 1y),

we get

1 &1
(4.4) Z kXMg\Ml ) < 5 Z R

It is absolutely clear that, if [ (M) =1, then l(M ) = 0. Then from (4.4) we
obtain [ (M2\M;) = 0. Similarly, we have [ (M;\Mz) = 0. So

(M2\My) U (Mi\Mz)) NI, = ((M2\M1) N 1) U ((Mi\Mz) N 1),
it is clear that
(4.5) L((M2\M1) U (M1\Mz)) = 0.
It is easy to see that [ (M; U M3) = 1. From (4.3) we get

. > pXanoas (k) = — > pxanu (k) = — > TXO\M)U M) (R) -
" =1 " k=1 " k=1

Taking into account (4.5) we get [ (M7 N Ms) = 1. Hence the Lemma is proved.
O

This lemma implies that .%; is a filter. If M C N is a finite set, then it is
clear that M¢ € %, i.e. % satisfies the condition (v), then it is absolutely
clear that [ (M) = 0. Let us show that .%; is a monotone closed filter. Let
KiDKyD ... NI(Kp)=1,YneN)=[(K:) =0, V¥n € N. Therefore

n
XKC
F{nr}pen TN, np <mp <. gz , Vn > ny,.

Similar to the previous example, let Ng = Ng U I,,, where
No={keN:ny, <k <nmg A(keKS)}.

Tt is clear that [ (Ng) =1 (NO). Let ne N=3Im e N:n, <n < nppp. As

before, we assume that n > nq. It is clear that, (4.1) is true, i.e.
(In N NO) C (I, N KS).

Hence
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Consequently, ! (No) =0=1(Ng) =0=1(N§) =1= N§ € .Z. It is clear
that

Nf={keN:n, <k<nmy1 A(k€Ky,)}.
It directly follows that .%; is a right filter. Therefore, if 306 (M) = 31 (M) A
(M) =6 (M). The converse is not generally true.

Statement 4.3. Filter .%;, generated by logarithmic density, is a monotone
closed and a right filter.

V. Uniform convergence. Let M C N A (t € Z,;s € N). Assume
M@+Lt+s)=neM:t+1<n<t+s|.
Let
Bs (M) =liminf M (t + 1;t + s),
t— o0
B° (M) =limsup M (t+ 1;t + s).
t—o0

If lim 200 = jim B — 5 (A7), then the quantity 8 (M) is called the

$§—00 S5— 00

uniform density of the set M. Put %3 ={M C N: 3(M) =1}. Now we show
that #3 is a filter. It is clear that
M@E+1Lt4+s)+ M+ 1Lt+s)=|[t+ 1,6+ s]| =s.

Hence it directly follows that (M) =1 < S(M°) = 0. Iz = {MCN:
B (M) = 0} is a non-trivial ideal [23]. Therefore, Z4 is a filter. It is clear that
F3 satisfies the condition (v). Next we show that %3 is a monotone closed
filter. Let K1 D Ko D ... A(B(K,)=1,YneN) = B(K:)=0,Vn e N=
F{nrtpen CN, n1p <ng <.

g (K75.)

s

As earlier, we set Ng = NO U I,,, where NO ={keN:n, <k<ngpuA
(ke K&)}. Tt is clear that §(Ng) = 8 (No). Let n > n; be an arbitrary
integer. Then 3m € N: n,,, < n < n,y1. It is obvious that the inclusion

1
< —, Vs> npn,.
m

(In N NO) c (I,NKS),
in this case is also true. From the arbitrariness of n € N we have
(Nom [t+1;t+s]) C(KSN[t+1;t+3)).

Consequently

No(t+ 1t +5) < K, (t+ 15t +5),
and, as a result

5* (No) < p° (K5,).
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Thus

5 (Ro) _ g (s
K} o s
From this relation it directly follows

B(No) =0=B(No) = 0= B(NG) = 1= N§ € 7,

1
< —, Vs> n,.
m

where
Ng={keN:n, <k<ngm ANkeKy,)},
i.e. #3 is a monotone closed filter.

Statement 4.4. Filter #3, generated by the uniform convergence, is a mono-
tone closed and a Tight filter.

VI. Non-monotone closed filter. Let A, = {n2":n e N}, Vk € N.

Assume
F={Mc2":3keN= A, CM}.

It is clear that 0 ¢ #. Put A; B € F = Jky;ky € N: (A, C A) A (Ag, C B).
Let ko = max {k1;ko}. It is obvious that (AN B) D Ag,, i.e. the condition
(i) of the filter satisfies. Let (A € %) A (A C B). Consequently, Fkg € N :
Ay, CA = Ay, C B= B e #. So, & is a filter. Let us show that .# is
a non-monotone closed filter. It is clear that A1 D Ao D .... Let dng;ny <
ne < .. @ US_; (N, Mm41] N Ay,) € F. Consequently, Ip € N : A4, C

o1 (M, Mmt1] N Ap). Put ko € N:2kg +1 > nppq. It is easy to see that
(2ko+1)2P ¢ Ap, Yk > p = (2ko+1)2P ¢ UZ_; (Rm, nmt1] N Ap). The
obtained contradiction shows that .%# is a non-monotone closed filter.

Following [23], number of such examples can be extended.

Remark 4.5. Similar results can be obtained with respect to concepts of I-
convergence.

Acknowledgement

The authors would like to thank the reviewers for their comments that help
improve the manuscript.

REFERENCES

[1] S. Aytar and S. Pehlivan, Statistically monotonic and statistically bounded sequences
of fuzzy numbers, Inform. Sci. 176, (2006), no. 6, 734-744.

[2] N. Bourbaki, General Topology, Nauka, Moscow, 1968.

[3] T. C. Brown and A. R. Freedman, The uniform density of sets of integers and Fermat’s
last Theorem, C. R. Math. Rep. Acad. Sci. Canada 12 (1990), no. 1, 1-6.

[4] H. Cakalli, Lacunary statistical convergence in topological groups, Indian J. Pure Appl.
Math. 26 (1995), no. 2, 113-119.

[5] J.S. Connor, Two valued measures and summability, Analysis 10 (1990), no. 4, 373-385.

[6] J. Connor, The statistical and strong p-Cesro convergence of sequences, Analysis 8
(1988), no. 1-2, 47-63.



985
[7]
(8]

[9]

Bilalov and Nazarova

A. J. Dutta and B. C. Tripathy, Statistically pre-Cauchy fuzzy real-valued sequences
defined by Orlicz function, Proyecciones 33 (2014), no. 3, 235-243.

R. Edwards, Functional Analysis, Theory and Applications, Holt, Rinehart and Winston,
New York-Toronto-London 1965.

R. Erdos and G. Tenenbaum, Sur les densits de certaines suites d’entiers, Proc. London
Math. Soc. 59 (1989), no. 3, 417-438.

H. Fast, Sur la convergence statistique, (French) Colloguium Math. 2 (1951), 241-244.
J. A. Fridy and M. K. Khan, Tauberian theorems via statistical convergence, J. Math.
Anal. Appl. 228 (1998), no. 1, 73-95.

A. R. Freedman and J. J. Sember, Densities and summability, Pacific J. Math. 95
(1981), no. 2, 293-305.

J. A. Fridy, On statistical convergence, Analysis 5 (1985), no. 4, 301-313.

A. D. Gadjiev and C. Orhan, Some approximation theorems via statistical convergence,
Rocky Mountain J. Math. 32, (2002), no. 1, 129-138.

A. D. Gadjiev Simultaneous statistical approximation of analytic functions and their
derivatives by k-positive linear operators, Azerb. J. of Math. 1 (2011), no. 1, 57-66.

J. L. Kelley, General topology, TLNY, 1957.

P. Kostyrko, W. Wilczynski and T. Salat, I-convergence, Real Anal. Exchange 26 (2000),
no. 2, 669-686.

P. Kostyrko, M. Macaj and T. Salat, Statistical convergence and I-convergence, Real
Analysis Exchange, 1999.

M. Kuchukaslan, Deger and O. Dovgoshey, On statistical convergence of metric valued
sequences, arXiv:1203.2584 [math.FA] 12 Mar, 2012.

M. Kiigiikaslan and U. Deger, On statistical boundedness of metric valued sequences,
Eur. J. Pure Appl. Math. 5 (2012), no. 2, 174-186.

I. J. Maddox, Statistical convergence in a locally convex space, Math. Proc. Cambridge
Philos. Soc. 104 (1988), no. 1, 141-145.

D. Maharam, Finitely additive measures on the integers, Sankhya Ser. A 38 (1976), no.
1, 44-59.

G. D. Maio, L. D. R. Kocinac Statistical convergence in topology, Topology Appl. 156
(2008), no. 1, 46-55.

H. I. Miller, A measure theoretical subsequence characterization of statistical conver-
gence, Trans. Amer. Math. Soc. 347 (1995), no. 5, 1811-1819.

S. Pehlivan and M. A. Mamedov, Statistical cluster points and turnpike, Optimization
48 (2000), no. 1, 93-106.

G. M. Peterson, Regular Matrix, Tramformations, Mc. Graw-Hill, London-New York-
Toronto-Sydney, 1966.

D. Rath and B. C. Tripathy, Matrix maps on sequence spaces associated with sets of
integers, Indian Jour. Pure Appl. Math. 27 (1996), no. 2, 197-206.

I. J. Schoenberg, The integrability of certain functions and related summability methods,
Amer. Math. Monthly 66 (1959) 361-375.

H. Steinhaus, Sur la convergence ordinaire et la convergence asymptotique, Colloquium
Mathematicum 2 (1951) 73-74.

B. C. Tripathy and M. Sen, On generalized statistically convergent sequences, Indian J.
Pure Appl. Math. 32 (2001), no. 11, 1689-1694.

B. C. Tripathy, M. Sen and S. Nath, I-convergence in probabilistic n-normed space, Soft
Comput. 16 (2012), 1021-1027, DOI 10.1007/s00500-011-0799-8.

B. C. Tripathy and M. Sen, Paranormed I-convergent double sequence spaces associated
with multiplier sequences, Kyungpook Math. J. 54 (2014), no. 2, 321-332.

B. C. Tripathy, S. Mahanta, On I-acceleration convergence of sequences, J. Franklin
Inst. 347 (2010), no. 3, 591-598.



On statistical type convergence 986

[34] B. C. Tripathy, B. Hazarika and B. Choudhary, Lacunary I-convergent sequences,
Kyungpook Math. J. 52 (2012), no. 4, 473-482.
[35] A. Zygmund, Trigonometric series, Cambridge UK, 2"¢ edition, 1979.

(Bilal T. Bilalov) DEPARTMENT OF NON-HARMONIC ANALYSIS, INSTITUTE OF MATHEMATICS
AND MECHANICS OF NAS OF AZERBAIJAN, 9, B.VAHABZADE STR., AZ 1141, BAKU, AZER-
BAIJAN.

E-mail address: b_-bilalov@mail.ru

(Tubu Y. Nazarova) DEPARTMENT OF NON-HARMONIC ANALYSIS, INSTITUTE OF MATHE-
MATICS AND MECHANICS OF NAS OF AZERBAIJAN, 9, B. VAHABZADE STR., AZ 1141, BAKU,
AZERBAIJAN.

E-mail address: tubunazarova@mail.ru



	1. Introduction
	2. Needful information
	3.  Main results
	4. Filters 
	Acknowledgement
	References

