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Abstract. The concept of intuitionistic topology or doublg@tdogy is an important topic
that addresses many of life's uncertainties. Thredithis paper is to define the concept
of alpha set and the concept of neighborhood set double bi-topological space and to
study the most important properties of these caiscep
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1. Introduction

The first to introduce the topic of intuitionistget or double set is the mathematician
Coker [4]. In 1998, Coker studied the concept ogbpology and the concept of
neighborhood [6] around the same set. After thédteof studies about this set were
mentioned and we mention them. In 2000, an intrbdodo intuitionistic topological
spaces [5] was studied. In 2014, generalized puéaeglosed sets were defined by the
double set [8]. In the same year, the double sstwegad to define the concept of semi
open [11]. In 2016, notes were made about semi dpable set [7], study of the concept
of fixed point around double set [9], and definitiof intuitionistic B-open sets [1]. In
2017, a topic titled common fixed points of occasity weakly compatible in
intuitionistic fuzzy metric space was launched [10]2019, the topic generalized closed
set in intuitionistic fuzzy topology was studied].[In 2020, the topic of some properties
of double minimal space [3] was studiedthis paper we will know alpha set on double
bi-topological space and study its most importanpprties.

2. Preliminaries
In this section, we remember some basic concelatedeto double sets.

Definition 2.1. [4] Double set®S for short)d of a non-void seX isA = (4’,A”") where
A A" C XandA' N A" = @.

Definition 2.2.[2] If A = (4", A"), B =(B’,B") and{4; : i € I} are double sets iX,

whered; = (A';,A”;). Then
1. AcpBo A S B'&B" c A".
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2. A =Be AcyB&B cp A.
3. UD Al = (U A’i,n AHi)'

4, nD Al = (n A’l‘,U A”i)'

5. Xp = (X, 0).

6. Q)D :<®,X>

7. cop.A=(A"A").

Definition 2.3. [4] Double point of a non-void s&f is pp = ({p}, {p}°), wherep € X.

Definition 2.4. [4] A collectionJy of double sets df called double topologye(T) if is
satisfying the following axioms:

L X, 0p € Jp, -

2. AnpB € Jp, foreach A B € Jp,

3. Up4; € 3p foreach 4; € Jp.
the pair(X, Jp) is called a double topological spa&¥S) and any double set belong to
DT calledb-open setcop. (A) is D-closed if and only ifA is P-open.

Definition 2.5. [6] Let (X, Sp) be anDTS andA is double set. Then
intD(A) =Up {G : GEJpand G cp A}
ch(A) =Np {F : FisD — closed and A & F}
Obvious
1. intp(A) isb-open and:ly(A) is - closed.
2. Aisb-open if and only ifntp(A) = A.
3. Aisb-closed if and only itlp(A) = A.

3. Pnma —open set in double bi-topological space

In this section we will define a new open set chllmma —Open Set and explain the
most important characteristics of this set.

Definition 3.1. Let (X, 3p1, 3p2) be a double bi-topological space. Then a douhhsetu
A of X is calledPnma — open set ifA Sp n — inty (m —clp (rL — inty (A))) where

. . rl‘ i rr‘]’ I'],I'l’] = 1’2.
Pnma. 0(X) = {A : Ais Pnma — open set}.

Examp|e32 Letx = {)Sll X2, )SB}l SDl = {XD) éD: ({)Sl}l {)52' )53})} and
Spz = {XD: Do, ({%1} {x2,%33), <{>S;_: Xz}: {)53}>}- Then
P12a — open = D21a.0(X) = {XD' Do, (%13 {32, %33 (%1, %2} (%33, ({10, %3}, {Xz})}-

Remark 3.3. Not necessarp12a.0(X) # P21a — open set in general, for example.
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Example 3.4. Let (X, 3p1, Ip2) be a double bi-topological space whre {x;,%,,%3},
Sp1 = {Xp, Op, ({x1}, {x2,%3})} and

SDZ zl‘{XDl ('Z')Dl ({)SZ}l {)Sll )S3}>: <{X3}l {)Sll X2}>l ({)SZI X3 }' {)Sl}>}
ThenAd = ({x1}, {X2,%3}) is ab12a — open but notb21a — open.

Lemma 3.5. Let (X, Sp1, 3p,) be a double bi-topological space. Then a doutbsetid
of X is Pnma — open if and only if there exists$s € Jp, such thatB Sp A Sp n —

intp (rr] - ch(B)).
Proof: Let A bePnma — open set, them\ Sy n — inty (m —clp (11 - intB(A)», since
n— inty(A) Sp A Sp 0 — inty (m ~clp (n - mtﬂ(z\))) and sincey — intp(A) is Soi-
open set, pub = n — intp(A). HenceB Sp A p n — intp (m - clB(B)).
Conversaly, let B € 3p,; such thaB cp A Sp n — intp (HJ - clB(E)), SO
B=n- intD(E) Cpn— intD(A) and we have B cSpn— intD(A) CpAcpn-—
inty (rr] — ch(B)) and m— ch(B) Spm—clp (q— intD(A)), n — intp (n] —
ch(B)) Cp n— intp (m —clp (rL— intB(A))) So B cpAcyn-—inty (n] -
ch(E)) Cp n — intp (rr] —clp (q — intD(A))) Hence'i‘; isPnma — open set.
Lemma 3.6. Let (X, 3p1, Ip2) be a double bi-topological space. Then

n— intp <m —clp (rL— intg (n] - ch(A))>> =n—intp (n] - ch(A)).
Proof: Sincen — intp (ch(A)) Cpm— clB(A),

then m —clp (q— intp (rr] — ch(A)» Spm—clp (n] — ch(A)) =n — ch(A) and
we have

n—nntp (HJ —clp (r[ — intp (HJ - ClD(A)))) Spn—intp (HJ - ClB(A)) 1)
Also  n—inty (n] —clp (A)) Cp n— intp (rr] — ch(A)), then n—intp (n] -
ch(A)) Cpm—clp (q— intp (n] - ch(A))) SO 1 — intp (n] — ch(A)) =n-

intp (q— intp (rr] —clp (A))) Cp n—intp (m —clp (rl — intp (HJ —clp (A)))> and
we have

n— intp (m — clp(4)) Sp n - inty (m —clp (11 — intp (m — cla(A)))) @)
From (1) and (2) we getn— intp (m —clp (q— inty (HJ - ch(A)») =i—
intp (rr] - ch(A)).
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Lemma 3.7. If B isPnma — open set and? Sp A Sp n — intp (m - ch(B)), thenA is
alsobnma — open set.
Proof: Let B be Pnma — open set, then there exigt € Jp, such thatl’ Sp B Spn —

intp (m - ch(ﬁ)) and B cpACpn-—intp (m - ch(B')), there  fore
C; gD B gD A QD n— intD (IT] — ClD(C))
But n —intp (n] — ch(f)) Cp n — intp (n] — ch(B)), and B Spn—inty (rr] —

ch(f)),

thenn — intp (m - ch(E)) Cp n — intp <m —clp (n— intp (n] - ch(ﬁ)))>, SO
C; gD B gD A QD n— intD (IT] — ClD(B)) QD n— intD (m - ClD (I]_— intD (I‘[] —

ch(é)))> =1 — intp (n] - clB(f)), there fore we havé Cp A Cp n — intp (HJ -
ch(f)). Henced is Pnma — open set.

Lemma 3.8. EveryJ3p, — open set isDnma — open set.

Proof: Let A be Jp, —open set, thenn — inty(A) = 4, but n— intp(4) Sp m -
clp (rL— intD(A)), sO n-— intD(f'l') =n—intp (11— intD(A)) Cp n — intp (m -
clp (q— intD(A)», S0A Cp n — intp (rr] —clp (q— intD(A))). HenceA is Pnma —
open set.

Remark 3.9. The converse of (Lemma 3.8) is not true in genéral(Example 3.2),
({x1,%3}, {%2}) is ab12a — open set but nof§y; — open set.

Proposition 3.10. The double union ddnma — open set isbPnma — open set.

Proof: Let 4; be Pnma —open set foe everyl € A, then A; Sp n — inty (m -
clp (q— intB(A',l))), for every 1€ A. Since Uy intp(4;) Sp intp(Up 4;) and
Up clp(4y) Sp clp(Up 4;), then we have

Uzea4r Sp Uzean — intp (UJ —clp (TL— intD(Azl))> Spn—intp (UAEAIT] -

clp (rL— intD(A',l))) Cp n — intp (n] - ch(UleAn— intB(/'l'A))) Cpn—

intp (rr] —clp (q - intB(U,leAAA))).
HenceU  ep A, is Pnma — open set.
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Remark 3.11. The double intersection of tWwdnma — open sets not necessabnma —
open set for example

Example 3.12. Let (X,3p1,3p2) be a double bi-topological space wheXe=

(X1, X2, %3, X4},

391 = {XDI (Z)Dl ({)Sl}l {)SZI )S3}>: <{)S4-}l {)Sll X2, X3}>l <{X1l )54-}1 {)52' X3}>l <{X2' X3 }; {)Sll )54-}>:
o (31,32, %3}, {Xa3), ({%2, %3, X4}, (X1}

and3p, = {XD' Do, (%13 {32, %33 (%4} (%1, X2, %3 3), ({x1, X4}, {X21X3})}-

Hence ({x1, %3} {X2,%4}) and ({x2,%x3},{X1,%4}) are D12a —open sets but

({x1, %3} (%2, %4 1) Np ({x2, %3}, {x1,%4}) = (X3}, {X1, %2, %4}) is NOtD 12 — 0open set.

4. byma-neighbor hood of double point py
In this section, we will know a new neighborhooduard a point calledBnmoa — nhd)
and explain the most important characteristichisf $et

Definition 4.1. Let (X, 3p1, 3p2) be a double bi-topological space, aigddouble point of
X. N is Pnma — nhd of pp if and only if there iDnma — open setU such thatpp €
UcpN.

Pnma. N(pp) = {N : N is Pnma — nhd of 1'9'9}.

Lemma 4.2. Let (X, 3p1, Ip2) be a double bi-topological space, giiddouble point of
X. Then ever§p,-nhd ofpp isDnma — nhd of pp.

Proof: Assumel is Jp,-nhd of i, then there i§p,-open sdi such thafip € U Sp N,
by (Lemma 3.8) we géf isPnma — open set. HencéV isbnma — nhd of py.

Proposition 4.3. If N € Pnma. 0(X), thenN is Pnma — nhd of its double points.
Proof: Let N be Pnma — open set then by (Definition 4.1N isPnma — nhd of its
double points.

Theorem 4.4. Let (X, 3p1, Ip2) be a double bi-topological space. Then
2. VN € bnyma.N(pp), thenpy € N.
3. If N € bnyma.N(p), N Sp M, thenM € Pnma. N (pp).
4. If N € bnma.N(Pp), then there existd! € Pnma. N(pp) such thatM <, N
andM € Pnma. N(dp),V Gp € M.

1. SinceX is bnma — open set, it is anbnma.nhd of every pp € X. Hence

X € bnma. N(pp). HenceDnma. N (Pp) # Dp, V Pp € X.

2. Direct from definition

3. Obvious

4. If N € Pnma.N(pp), then there exists Bma — open setM such thatpy €
M cp N. SinceM is Pnma — open set, then iDnma — nhd of each point.
ThereforeM € Pnma. N(Gp), ¥ §p € M.
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