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1.1 INTRODUCTION

Jackson et al. [5] have introduced and explored a new class of open sets in tri-topological space. Jeyasudha et al.[6]
have introduced Tri-closed sets in tri-topological spaces. Recent work in nano tritopology has focused on the
introduction and exploration of various new categories of sets, such as Nano (1,2,3) pre-generalized closed sets.
Researchers have been analyzing the properties and characteristics of these sets within the framework of Nano
Tritopological spaces. This research extends earlier concepts of Nano closed sets and aims to provide a deeper
understanding of topological structures in the context of nanotechnology and advanced mathematical theories. Nano
tri-topology offers a rich field for theoretical exploration, contributing to the advancement of topology as a discipline
and providing new insights into the behavior of topological spaces. In future research ,Nano (1,2,3) pre-generalized
closed sets and Nano (1,2,3) generalized pre closed in Nano tri topological space can be applied to the topological
analysis of data, helping to identify patterns and structures within complex datasets, which is useful in various
scientific and engineering applications.In this paper a new category of sets termed Nano (1,2,3) generalized pre closed
set and Nano (1,2,3) pre generalized closed set in Nano Tritopological space is inaugurate and explore some of its
effects.

2.NANO (1,2,3) GENERALIZED PRE CLOSED SETS IN NANO TRITOPOLOGICAL SPACE

In this paper, we define a new category of sets termed Nano (1,2,3) generalized preclosed sets in Nano Tritopological
space is introduced and their properties are examined.

Definition: 2.1Let (U, Ne(y 0y X)) be a Nano Tri topological space and P subset of U. Then P is stated be

N(1,2,3)pre open if PC N; Int(N, CI(P)). The supplement of N(1,2,3)pre open set in U is called N(1,2,3) pre

(1,2,3) (1,2,3)

closed in U.

Definition: 2.2If (U, Nz, 5.5 (X))is a NanoTritopological space with reffering to X where XcU& if PcU, Then

i) The N(1,2,3) pre closure of P is defined as n of all N(1,2,3)those sets that include P and it is denoted
byN. cl(P). N,(Lz's)pcl(P) is the smallest N(1,2,3)pre closed set containing P.

T(1,2,3)
ii) The N(1,2,3) pre interior of P is U all N(1,2,3)pre open subsets within P are those sets that lie entirely
within Pand it is denoted by Nz, 3)pInt(P). Nz, 3)pInl‘(P) is the largest N(1,2,3)pre open subset of P
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Definition: 2.3Let (P, Negp o X )) and (Q, N (12) (X)) be two Nano Tritopological spaces. Then a mapping f: (P,
Nig,, s X ) = (Q, N (123) (X))is Nano(1,2,3) generalized pre closed sets (shortly Niips 9P closed) on U if

the reverse image of every N(1,2,3)closed set in (Q, N (X)) is N (1,2,3)gp closed in (P, Niios X)).

T'(1,2,3)

EXample:2.4U={h,O,W,Z}, U/R1= {{h},{o},{W,Z}}, X1={h,W}, TR]_:{UJ @,{h},{W,Z},{h,W,Z}}, U/RQZ{{W}){Z}’{h)O}}’
X2={O7Z}, TR2={U’ @,{Z}},{h,o},{h,O,Z}, U/R3={O}{W}{hyz}}7 X3={h10}5 TR3={UJ @,{O},{h,Z},{h,O,Z}}, N‘L'R ) (X)={U

(1,23
, 0,{h},{o},{z},{h,0},{h,z},{w,z},{h,0,z},{h,w,z}}.N(1,2,3)closedsets={U
, 0,{o},{w},{h,0},{o,w},{w,z},{h,0,w},{h,w,z},{o,w,z}}.N(1,2,3)preclosedsets={U,d,{h},{o},{w},{h,0},{h,z},{o,w},{w,z
}{h,0,w},{h,w,z},{h,0,z},{0,w,z}}.N(1,2,3)generalizedpreclosedsetsR={U,d,{h},{o},{w},{z},{h,0},{h,w},{h,z},{o,w},{
0,z},{w,z},{h,0,w},{h,0,z},{h,w,z},{o,w,z}}.

Theorem: 2.5IfPbe a N(1,2,3) closed set in (U, N, (X)), Then P is N(1,2,3) pre closed set.

(1,2,3)
Proof: Let P be a N(1,2,3) closed set. Then we have Ny, ,5CL(P)) = P. To prove that N,
Cl(N,, .. Int(P)) =N,

(1,2,3)Cl(NT(1’2,3)Int(P)) cp

which implies that P is a N(1,2,3) pre closed set.N, Int(P) € P. Hence P is a N(1,2,3)

(1,2,3) (1,2,3) (1,2,3)

pre closed set.
Theorem: 2.6IfP be a N(1,2,3) generalized pre closed subset of (U, N, (X)). If P€ Q € N, ,pCI(P) , then Q is

also a N(1,2,3) generalized pre closed subset of (U, NT( (X)).

1,2,3)’
Proof: Let (U, N, (X)) be a N(1,2,3) open set of a N(1,2,3) generalized pre closed subset of NT(1,2,3) (X)vQcU. As
Pc Q we have Pc U. As P is a N(1,2,3) generalized pre closed set. Nr(, o PCLP) € U. Given Q< Ny, PCL(P) we have
N PCI(Q) & N, .. PCI(P). We have N,__. PCl(Q) € U, whenever Q< U, U is N(1,2,3) open. Hence Q is also a

T(1,2,3)
N(1,2,3) generalized pre closed subset of Ney s X).

(1,2,3)

(1,2,3) (1,2,3)

Theorem:2.7If P and Q are two N(1,2,3)generalized pre closed sets in (U, Niy s (X)) , then PUQis also a N(1,2,3)
generalized pre closed set in (U, NT( ) X))
1,2,3

Proof: Let P and Q be two N(1,2,3) generalized pre closed sets in (U, Nei, s (X)). Let V be N (1,2,3) open set
in U such that P€V and Q<V. Then we have PU Q < V. P and Q are N (1,2,3) generalized pre closed sets in (U,
Nes s (X)) No,,, PCL(P) € Vand Ny, pCI(Q) EV.Now Ny, pCL(P U Q)=Ny,,, pCL(P) U Ny, pCI(Q) SV. Thus
we have Ni(,oyPCLPUQ) EV. Whenever P U Q € V, Vis a N(1,2,3) open set in (U, Ne(yysy X)) This implies P U Q is
a N(1,2,3) generalized pre closed set in (U, Ne s X))

3.NANO (1,2,3) PRE GENERALIZEDCLOSEDSETSINNANO TRITOPOLOGICAL SPACE

In this paper, we define a current category of sets termed Nano (1,2,3) pre-generalized closed sets in Nano
Tritopological space is introduced and their properties are examined.

Definition: 3.1 Let (P, Negp oy X )) and (Q, N (123)(Y)) be two NanoTritopological spaces. Then a mapping f: (P,

Nejypo X ) — (Q, Ny (123)(Y))is Nano (1,2,3)pre generalized closed sets (shortly N, g closed) on P if

(1,2,3)p

the inverse image of every Nano (1, 2,3 )closed set in (Q, N (X)) is N (1, 2,3) pgclosed in (P, Nigy s (X)).

T'(1,z,3)

EXample:3.2U={C,k,0,S}, U/R1= {{C}’{k}7{o’s}}’ X1={C,O}, TRl ={U! ®7{0}7{0;S}7{C5075}}7 U/R2={{O},{S},{C,k}},
X2={k’s}’ TRZ ={Ul Q’{S}}a{cak}’{(:)kys}’ U/R3={k}{0}{c7s}}7 X3={C,k}, TR3 ={Ur ®;{k}7{c7s}7{cakys}}’ N‘L'R( , (X)Z{U

, 0,{c},{k},{s},{c,k},{c,s},{0,s}, {c,k,s}, {c,0,s} 1. N (1,2,3) closed sets ={u
, 0,{k},{o},{c,k},{k,0},{0,s},{c,k,s},{c,0,s},{k,0,s},}.N(1,2,3)preclosedsets={U,d,{c},{k},{o},{c,k},{c,s},{k,0},{0,s},{c,k,
o},{c,0,s},{c,k,s},{k,0,5}}.N(1,2,3)pregeneralizedclosedsetsR={U,@,{c},{k},{o},{s},{c,k},{c,s},{k,0},{0,s},{c,k,0},{c,k,s
1.{c,0,s},{k,0,s}}.
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Theorem: 3.3 IfP is a N(1,2,3) closed set in (U, NT( ) (X)), thenP isN(1,2,3) pre generalized closed set.
1,2,3

Proof: Let P be a N(1,2,3) closed set of U and ASV, Vis N(1,2,3) open in U. Since P is N(1,2,3) closed . NT(1,2,3)CI(P)) =
P c V.That is NT( ) Cl(P) c NT( ) pClL(P)) € V,Where V is N (1,2,3)pre open in U. Therefore P is a N(1,2,3) pre
1,2,3 1,2,3

generalized closed set.

Theorem: 3.4 If P is a N(1,2,3) generalized closed set in (U, N, (X)), thenP isN(1,2,3) pre generalized closed set.

(1,2,3)

Proof:Let P be a N(1,2,3) generalized closed set of U and PcU, U is N(1,2,3) open in X. Since P is N(1,2,3)closed .
N Cl(P)) € U=P.Thatis N,( ) Cl(P) c NT( ) pCIl(P)) € U,Where PcU ,U is N(1,2,3) pre open in X. Therefore
1,2,3 1,2,3

T(1,2,3)

P is a N(1,2,3) pre generalized closed set.

Example:3.5U={3,5,7,9}, U/R1= {{3}7{9}5{577}}7 X1={3>5}7 TR1={U, w;{3}{3,5,7}{5,7}}, U/RZZ{{S}){7}’{3}9}}}
X2={759}: TRZ ={Uv ®5{7},{357,9},{3,9}}7 U/Rsz{{S}{S}{7,9}}: X3={5’7}’ TR3={U1 Q’{S}’{5’7,9}’{7’9}}’ N‘L'R( ) (X)Z{U

,0,{33,{53,{7},{3,9},{5,7}.{7,9},{3,5,7},{3,7,9},{5,7,9} } N(@1,2,3) closed sets ={U, 9,
{3}{5}.19}.{3,5},{3,9}.15,7},{3,5,9},13,7,9}{5,7,9},}- N(1,2,3) pre closed sets ={U,0,{3},
51:474:43,75:13,9},{5,7},17,9},{3,5,9},{3,5,9},{3,7,9},{5,7,9}}- N(1,2,3) generalized closed sets

={U,0,{3}.{5},{7}.{9},{3,5},13,7},{3,9}.15,7},15,9},{3,5,9},13,7,9}.13,5,9},15,7,9}++.N(1,2,3) pre generalized closed sets

R= ={U,0,{3},{5},{7},{9}.{3,5}{3,7}.{3,9}.{5,7},{5,9},{3,5,7},{3,7,9},{3,5,9},{5,7,9}}. Here N(1,2,3) generalized
closed sets are Nano (1,2,3) pre generalized closed set.

Theorem: 3.6IfP be a N(1,2,3) pre generalized closed subset of (U, N;,.__ (X)).IfP€ Q € N, . pCl(P),then Qis

(1,2,3) (1,2,3)

also a N(1,2,3) pre generalized closed subset of (U, NT(1,2,3) X))
Proof: Let (U, Ne(yp0 X)) be a N(1,2,3)pre open set of a N (1,2,3)pre generalized closed subset of Nep X )suchthat
Q<U. AsP< Q we have P< U. As Pis aN(1,2,3) pre generalized closed set. Ny, , o PCL(P) € U.Given QS Ny, PCIL(P)
PCL(Q) € Ny, PCIL(P). We have N; PCl(Q) < U, whenever Q< U, U is N(1,2,3) pre open. Hence
Q is also a N(1,2,3) pre generalized closed subset of Nigy s X).

we have N

T(1,2,3) (1,2,3)

Theorem: 3.7If P and Q are two N(1,2,3)pre generalized closed sets in (U, N, (X)) , then PUQis also a N(1,2,3)

(1,2,3)

pre generalized closed set in (U, NT( ) X))
1,2,3

Proof: Let P and Q be two N(1,2,3) pre generalized closed sets in (U, Negy sy (X)). Let V be N(1,2,3)pre open set in U
such that PV and Q<V. Then we have P U Q < V. P and Q are N(1,2,3) pre generalized closed sets in (U, Negy s X))
s Noy , 5 PCL(P) SV and Nr(, ,,,PCL(Q) EV. Now Ny, ,pCL(P U Q)=Ny , ,pCl(P) U N, pClL(Q) SV. Thus we have
Nip,oypCLPUQ) EV. Whenever PU Q € V, V is a N(1,2,3)pre open set in (U, N, (X)) This implies P U Q is a
N(1,2,3) pre generalized closed set in (U, Negy s (X)).

EXample:3.8U={6,7,8,9}, U/R1= {{6}7{9}7{778}}7 X1={657}’ TRl ={U; 07{6}{67778}{7’8}}5 U/R2={{7}’{8},{659}}’
X2={8’9}’ TRZ ={U' ®’{8}7{6’8’9}’{6’9}}7 U/R3={{6}{7}{859}}7 X3={738}7TR3 ={U
 OA73A7,8,9348,9 N, | (X)=4, 0,{63,{7},{8},{6,9}.17,8.{8,9},{6,7,8},{6,8,01,{7,8,0}}.  N(1,2,3) closed sets

={U,», {6},{7},{9},{6,7},{6,9},{7,8},{6,7,9},{6,8,90:{7,8,9}}.  N(1,2,3) pre closed sets ={U,,{6},
{7},{8},{6,8},{6,9},{7,8},{8,9},6,7,8},{6,7,9},{6,8,9},{7,8,9}}.  N(1,2,3) pre  generalized closed sets
R={U,0,{6},{7},{8},{9}.,{6,7},{6,8},{6,9},{7,8},{7,9}.,{6,7,8},{6,8,9},{6,7,9},{7,8,9}}.Here{6,7}n{6,8}n{6,9}={6},{7,
8}n{7,9}={7},{7,8}n {8,9}={8} which is again a N(1,2,3) pre generalized closed set.

(1,2,3)

Theorem: 3.9 If P is N(1,2,3) generalized closed set , then P is N(1,2,3) pre generalized closed set.
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Proof: Let P be N(1,2,3) generalized closed set of U and PV, V is N(1,2,3) open in U. Since P is N(1,2,3) open .

Ny, Cl(P)) = P < V.Thatis NT( ) Cl(P) c NT( ) pClL(P)) € V,Where V is N(1,2,3)pre open in U. Therefore P is
14y 1,2,3 1,2,3

a N(1,2,3) pre generalized closed set.

Example:3.10U={6,7,8,9}, U/Ri= {{6},{9},{7,8}}, Xi={6,7}, t&,={V,0,{6}{6,7,8}{7,8}},U/R.={{7},{8},{6,9}},

X2={8,9}> TRZ ={U! Q:{S},{6>8}9}’{619}}, U/R3={{6}{7}{8>9}}, X3={7’8}7TR3 ={U
,®,{7},{7,8,9},{8,9}},NTR(L2'3)*(X)={,®,{6},{7},{8},{6,9},{7,8},{8,9},{6,7,8},{6,8,9},{7,8,9}}- N(1,2,3) closed sets
={U,¢, {6},{7},{9},{6,7},16,9},{7,8},{6,7,9},{6,8,9}{7,8,9}}. N(1,2,3) closed sets ={U,d,
{6},{7},{9},{6,7},16,9},{7,8},{6,7,9},{6,8,9}{7,8,9}}. N(1,2,3) pre closed sets ={U,,{6},

{7},18},{6,8},{6,9},{7,8},{8,9},16,7,8},{6,7,9},{6,8,9},{7,8,9}}.  N(1,2,3)  generalized pre closed sets
R={U,0,{6},{7},{8},{9},{6,7},{6,8},{6,9},{7,8},{7,9}, {8,9},{6,7,8},{6,8,9},{6,7,9},{7,8,9}}. N(1,2,3) pre generalized
closed sets R= ={U,0,{6},{7},{8},{9},{6,7},{6,8},{6,9},{7,8},{7,9}, {6,7,8},{6,8,9},{6,7,9},{7,8,9}}. Here N(1,2,3)
generalized pre closed sets are N(1,2,3) pre generalized closed set.

CONCLUSION

In this paper, certain characteristics properties of Nano (1,2,3) Generalized Pre Closed and Nano (1,2,3) Pre
Generalized Closed Set in NanoTritopological space are examined. This exploration will be expanded upon in
forthcoming research endeavors, potentially with practical applications in mind.

REFERENCE

[1] Ameen.Z.A. (2018). On types of generalized closed sets.Journal of taibah University for Science,12(3), 290-293.
https:doi.org/10.1080/16583655.2018.1468397

[2] Ashraf S. Nawara and Hamdy M. Atallaha , (2024) “Nano 6B-Open Sets in Nano TritopologicalSpaces.
https://sjfsmu.journals.ekb.eg/article 357481 56692e99fb7e187a89761ecd2dag828c.pdf

[3] Bala Deepa Arasi .K and Jeyasudha.L, On Tri- ; closed sets in Tri- Topological spaces,2021
https://eiris.it/ojs/index.php/ratiomathematica/article/view/142-152

[4] Bhardwaj.NMir.A (2020). Pre weakly generalized closed sets in topological spaces. J.Phys.: Conf.Ser.1531
012082. DOI10.1088/1742-6596/1531/1/012082.

[5] Jackson.S, Carlin.J and Chitra.S , New Class of open sets in Tri topological spaces, International conference on
smart techniques and applications 2022
https://www.researchgate.net/publication/369762202 NEW CLASS OF OPEN SETS IN TRI TOPOLO
GICAL SPACES/link/642bcad24e83cdoe2f8c6036/download? tp=evJjb250ZXholjp7ImZpcnNoUGFnZSI61
nB1YmxpY2FoaWquliwicGFnZSI6InB1YmxpY2FoaWqulnig

[6] Jeyasudha.L, Bala Deepa Arasi K, “Tri-Closed Sets in Tri-Topological Spaces”, Ratio Mathematica Volume 45,
2023 https://eiris.it/ojs/index.php/ratiomathematica/article/view/142-152

[7] Sabiha Ibrahim Mahmood & Haider JeburAli , “Basic properties of soft Np-open sets”, Journal of
Interdisciplinary Mathematics, 26 (2023), No. 4, pp. 699—705. https://doi.org/10.47974/JIM-1497

[8] Zaman T. Sameer , Luma S. Abdalbaqi, “Some properties of an v-open set”, Journal of Interdisciplinary
Mathematics, 26 (2023), No. 5, pp. 873—879. https://doi.org/10.47974/JIM-1519

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative Commons Attribution License 60

which permitsunrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://sjfsmu.journals.ekb.eg/article_357481_56692e99fb7e187a89761ecd2da9828c.pdf
https://eiris.it/ojs/index.php/ratiomathematica/article/view/142-152
https://www.researchgate.net/publication/369762202_NEW_CLASS_OF_OPEN_SETS_IN_TRI_TOPOLOGICAL_SPACES/link/642bcad24e83cd0e2f8c6036/download?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/publication/369762202_NEW_CLASS_OF_OPEN_SETS_IN_TRI_TOPOLOGICAL_SPACES/link/642bcad24e83cd0e2f8c6036/download?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.researchgate.net/publication/369762202_NEW_CLASS_OF_OPEN_SETS_IN_TRI_TOPOLOGICAL_SPACES/link/642bcad24e83cd0e2f8c6036/download?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://eiris.it/ojs/index.php/ratiomathematica/article/view/142-152
https://doi.org/10.47974/JIM-1497
https://doi.org/10.47974/JIM-1519

