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ABSTRACT

The goal of our study is to obtain a new space, which we called the Nano Penta regular space, by studying three cases
independent of each other in terms of the number of equivalence relationships for the universe set and its subset. Its properties

and its relationship to some Nano Penta separation axioms were discussed and the strongly VPNP-Regular space and its

relationship to the Nano Penta regular space was studied.

Keywords- Nano Penta topological spaces, Nano Penta regular space, Nano Penta separation axioms, Strongly Nano Penta

Regular space.

l. INTRODUCTION

In 2013, the notion of Nano-topological space
that regarding ** subset of universe &G, which is

described as an upper and lower approximation of ** this
subject introduced by Thivagar M .L. [3].

In 2014, Definition of Nano-Regular space (V-HN_H
)space is presented by Bhuvaneshwari- M [1] . Nasir [2]
in 2020 discussed in his study Nano- Regular space and
took the relationship with the separation axioms and also
mentioned the definition of Nano subspace.

The Nano Penta topological spaces (Y 0% 2 ) V8% o) ere
defined by researchers Rana and El.te. It was presented in
2021 and published in 2023 at the Karbala Conference
and defined Np-Homeomorphism, if the mapping are
bijective, NpCont NpCont ang NpNp_open[5]. Also she
presented definitions of some types of Np-separation
axioms through Np-open sets [4].

This paper is devoted to focus on type of Nt p

NBtp \which we named Np-regular and their basic
properties are discussed with the suitable theorem and
examples and also introduced strongly Np- regular space

with some properties. formatted further at JRASB. Define
all symbols used in the abstract.

1. PRELIMINARIES

We will provide some definitions necessary for
our study.
GG

Definition (2.1) [5] Suppose that # ¢, where G is
universe finite set with O&1 (/%) Tg1 (FX) , Fa2(X)
T2 (%), Tga(/X) Faa(/X)  Baa(X)
Fas() and Tas(R) Tas (X g five disjoint
Nano topologies on GG JRIK
G, T, ()G, Fa,p (UX)

with regarding then (
is NpNp -topological space
(NERP) Nrﬁéﬂj where p=1,2,34,5.

Definition (2.2) [5] A subset AA of space (G’E&F
G8s (X)(X)) y A=AURUEUTU
A=HUKUFUVU j ypo HH belong to D1
Saa (JX( X, KK belong to O&2 ( KTz (X ¢
belong to Baslas (X)X ]),W belong to Ds
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Ths (JX) and j belong to Fas (X)Brs UK)) then A4

is called Nano Penta-open set (NPNP_ 00 \where the
union of the five Nano topologies doesn’t necessarily
have to be on the same topological space so the Nano
topological space that fulfils all the intersections and
unions of the Np-open sets is called supremum.
Definitions (2.3) [5]

pif AR NPNP_gpen subset of spalcetc:’c*—““ﬁiJ (V%)
(€54, (),

,then the complement of AA is called to Nano Penta-
closed set (VPNP_ ¢y get.

2. The space (G.Bzp (K(C Tz, (X)) is called
NPND _josure
setin E:d. A
N_O)INO)

NDPNP _oxtremely disconnected, if the
of every VPNP _00 s NpNp 00
Theorem (2.4)[5] Every Nano open set
set in  which of the spaces (G.z: (/X))
(G.B2: (X)) i NPNp_OO g iy (GTzp (K)
(G. B, (X where 1=1- 23:45,234,5
Remarks (2.5)

1.The set B ={G’U ]Lr:'-P [:JK]G,U ]LF:"P UK), BE R p
()X )} is the basis for JI'l"'r:"-"‘uf*-P‘I""'rﬁl':tp[S].

2 Each relative N&a NS is relative N Uy NT#p [5].
3.The VPNPTispace have topological and hereditary
property, where i=0,1,2[4].

Definition (2.6) [5] Suppose that (&r3&» ()
(G Fap ()),0q(M Fap VDM Tz (V) e
NGap, (KINGz, (X) with regarding to JEIX g
Y map 2T 00)GCT,(0)
I';I’:"-"u'-f'-ﬂUt;jjm’C"-"u'-':'-ﬂUt;)jis NPND_continuous
NpCﬂl‘lt:]NpCﬂRt:], ifZ_j‘E_i NpNp_
00 MM ; NpNp_00

(j )of every
setjin Gd
Definitions (27) [4] A space (OrDp (X))
(G.Fap (X)) 4

1. Nano Penta To- space (‘m"rlt:J NPTO- space) regarding to
distinct points & P& D ¢ GG 5 NpNp -open set
including one of them but not the other.

setin

2. Nano Penta T;- space (‘I""'rlt:l Np Ti-space) regarding to
diffe:rent points a,ba,b belong to Gd, 33 two NpNp
- 00 gets with one of them but not the other.

3. Nano Penta T»- space( Np NPTz-space) regarding to

a,ba, GG 33

different points b belong to ,~— two distinct

NpNp_. 00 sets V, j 3 aEVandb €j
aeVandbej

Definition 2.8) [4]: I (&-Trz (K(C. Tz, (X))
is VPNP _Regular with VPNPT, space then GG isNp

NPT, space.

I11.  ON NANO PENTA REGULAR
SPACES

Now we introduce new definition of Nano Penta
regular through the lower, upper approximation and the
boundary region of a universe set using an equivalence
relation on it.

Definition  (3.1) The  space (d’ Tap (X))
G, Eéi’ () is said to be Nano Penta Regular space (
Np —H)Np — %) space if for each Np_C set
Np_Cset ang point i o belong to F,3F .3
disjoint two Np_0 setNp_0 setq KK and HH in G
G aﬁﬁ belong to HH and FERFC K.

Example (3. 2) Using five equivalence classes on
G=1{1234}¢= {1234}
its with five subsets .let

G/R1 = {{1}.{234)J6/ R1 = {{1},{23.4})}
G/ Rz = {{3}, {1, 2,4)}G/ R2 = {{3},{1,24}}
G/ R3 = {{2},{4},{1.3}}

G/ R3 = {{2}, {4}, {13}}

G/ R4 = {{2},{3},{1.4}}

G/ R4 = {{2}, {3}, {14}}

G/ RS = {{4},{1,2,3}}G/ R5 = {{4},{1.23}} |

we get
Bap () ={G o, {1}, {234}, {3} {124}, (24}, (1.3}, (2.3}, (14},

{4},{1,23}.{34}.{2}. (1.2}, {134} ,

(820 () = (€ 0.{23.4} (1} {124}, (3}, (1.3} 24} (1,43 (23},
{a4H43 {123} {2} {12} {134} {3.4}}
{1,2,3},{2}.{1.2}, {1.34}.{3.4}}

on an universe set and

Honce (O Bap () Bg, (K)o Np— R
Np—%
Theorem (3.3) Each N_R N_H space is Np—%HR
Np — 3 space

Proof. Let (G;:-‘-‘Fulf'.:' (JX))G, Fa; (JX)) be N_H
N3 i=12345i=12345

space.

space ,where

Suppose that FF is Nano closed set and a point W% not
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FinGFinG gjeGG e NWNJR
NO NO KHinG
S5ieHAFCK

belong to
space, then 3 distinct two

+ I are disjoint two Np_0 setNp_0 set; 33
eHH A £S5k Therefore (d’ Tap (X))
)) i Np— 3 spaceNp — R space
inGK,H inG 3iieEHAFCK
HAFEK by usinq theorem (?.4)become
are disjoint two VPO setNp_O set 33
U eHH o pSSK. Therefore (G’Eﬁp (/X))
GF,EF:-_F, (/X)) ;s Np — 3 spaceNp — H space
Remark (3.4):The converse of theorem (3.3) is not true.
As in the example below.
Example (3.5) LetG={1,234}, /XS G
LetG={1,234}, X Cc G
classgs
G/ R1= {{1},{24}.(3})
G/ R1= {{1},{24}.{3}}
G/ R2= {{1},{23}{4}}
G/ R2= {{1},{23},{a}}
G/ R3= {{1,34}, {26/ R3= {{134}.{2}}
G/ R4= {{1,23}.{4)}.G/ R4= {{1,2,3}.{4}}.
GIRS={{1},{4},12.3}}.Then Oz )Tz, (X))
{6 o, {13}, {24}, {1}.{1.2.3}, {23}, (2}, {1.34}, {4}. {14},
{6 o {13}, {24}, {1}.{1.2.3}, {23}, (2}, {1.34}, {4}. {14},
{31{1,24}, {234}, {1,2}}and
(Fap (KN ={Go. {24} {13}.{2.34} {4} {134},
{23{1,43,{1,23},{1,2,4}, {3}, {1}. {34} {2.3}, (1.2}}
{2h {14} {123}, {1.24}. {3}, {1}. (34} {2.3}, (1.2}
Hence (G- Bp (G s, () o Np— R

Np — 3 space. But, 3 at least one of five Fa (JX)

b (7X) is not N_RN_R space, it is clear that
(G.Fa2 (X)))(GFaz (X)) is not N-HN_K
space.

Theorem  (3.6): A  space (GP’EF:'-P (X))
[Grfﬁli‘.p (X)) s Np—RNp— R space if only
U, Oz, - ¢ LL,  x0  and
Ug, (JX) # Lg, (E)Uz , (JX) # Lg, (JX)
Proof. If Hl':'~i'5' (JX) = GrlIEJ'-i'i‘ (X)) =¢
Lgp(JX) # oLy, (JX) # @

Fap UX) = (G0, L, (JX), By, (X)),

o g
S
.

3
=

with five equivalence

and

when

Tap ()= {dr@’lép(mj’gﬁﬂtmj}’ S0
6.0.(L5,(%0) .0, (L5, (20) (3, 020)
[:Bﬁp(u'}‘l))c are Np_CsetsNp_Csets
Bap ()T, (X) which
Bz, (/X) = (Lg,(/X))°Bz, (JX) = (Lg,(JX))°
o Lin (U0 = (B Rp()°

Lg, (X) = (BRp(/)°® 4 GG

disconnected space too , therefore G is Np — R
Np—%H

and is extremely
space.

Proposition  (3.7) A  space (GF’C"EF"{P (/X))
G Fap (X)) o Nap NBsp i Uz, (=G
Uz, ()= G Lg, (X)) # @lg, ((X)= @
then (O Bap (KNG Tz, (K)o Np—R
Np— % space.

Proof. When 0%z (K)Tap (K g, Lap (K)
Ly, (X) Mg, (U, (%) By, (X)
Bayp (J}‘:)}’ if Hri'.p (JX) = Gul':'.p (X)# G and
Ly p(K)Lg , (X) #0, then
G @, (Lg, (K))7, (Ug, (JX))°

G @, (Lg, (K))7, (Ug, (JX))°

and  (Bap UKD (Bg, (K)o Np_Cset
Np_ ¢ setgin G'G'. So all these N PP_ c setNp_ C set
s contained only iI} G. If taking any point fd out 9f any
Np_CsetNp_Cset  then only Np_O set
Np_0 set hich contain the NP_ C setNp_ € set i
GG 4 1 €E Gl €G GG  Np— %
Np—% space.

Example (3.8) Using five equivalence classes on
G = {a,£,£,5}G = {0, €, £.5} ;1 an universe set
and its with five subsets. Let
G/ R1= {{a},{£5), (£})

G/ R1= {{a},{£.5}.{#}}

¢/ R2= {{a}.{£.4}.{5}}

G/ R2 = {{a},{£,£},{5})

G/ R3= {{a,#,5},{£}}

G/ R3= {{a,#,85},{£}}

G/ R4= {{a, ¢, £}, (S}

G/ Ra= {{a,¢,#},{S}

Grks=1 VO35S 3 E L E g we ger

, hence
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Fap (X)={G e {a}{£}.{5} {0, £ %}
Ak S) {0 d 51 {6, 8 {a, 4,5}

5, (K) = {G o {#£,5}{a £ £}, {5},

(02 (3,0.£,5)} ponce i ()

G &ap (X)) Np—RNp—R space. where
Ug, () # GUz, (K)# G Lg, ((X)# o
Lg, (FX) # @4 Uz, (JX) = Lg, (JX)
Ug, (X) = Lg, (JX)

Remark (3.9) If LzpUX) # oLg,, (UX) # @
Uz (JX) #GUz (JX) =G
Ug, (JK) = Lg,(JX) = X
Ug, (X) = Lg,, (JX) = X then the  (
G Fap (G Ta, (X)) oy pe NP— R

Np — % space . As given in the following examples.
Examples (3.10)

1.Let G/ R={{12}1.{3}, {4}
Grf R= {1.2}.{3}. {4} be equivalence class defined
n 6=1{1234}G= {1234} |jiverse sets and
PRI tpen T (UX) Fap (-GG

and

five subsets o
PP {123 {43{1.2,3}, {34}, {3}.{1.2.43},
(84, () = (G 0. {34},{1,23}, {4},
{12} {1.2,4}, (3}}{1.2}. {1.2.4}. (3]}

(Bs, () =
{60, (3,41 {123}, (43, (1.2}, {1243, (3}

Hence (O Bap ()G Bap () 1 Np_RNp R
space. When no one of the five Fa () §a (7X) have
NN R oo
2.Let G={3,b,c;d’} with G/
R«Rq_ ,
={{ahL{b},{ch{d}},
a1 Rs Ra {{ ahi b, o d d).or ReRamgg aLib .
a11,67 RsRBs—(( b, ¢1.¢ 21,0 1), hence Tap (X

Bas (“)={G, 0.{3,b},{4,b, ¢}, {8, 0}, b, ¢ d},{a, o},
{8, b, @18}, b} (b, ch{d}, 1A, & dh{ch}. We get (
G Fap (X)G Fap (X)) g ot No_RNDR

space. when no one of five Ta (K)Fz (7X) have N R
N_3 space.

Remarks (3.112): The
G’l‘ijf"-ﬂ (X)) then :

Ry —rabnicd)y,a

space(d’ Szp (X))

First state: VP-H Np space only if the five
Fa (K)F ijare N_JN_R space. As is the
theorem(3.2)

Second state: VP-JINp_R space only if at least one of
five D& (%) &z (7X) is N_RN_R space. As is the
example (3.5).

Third state: can be VP-JNp_R space, if there's no one
of the five D& (%) &z (X) is N_H{N_R space. As

is the example (3.10).
Result : we note that three cases are independent of each

other in terms of structural formation of VP-HNp_R
space.
Proposition (3.12) The following conditions in space (

G, Sin (JX))G, Tap (X)) gre equivalent:

1. G is VPNP_Regular.

2. For each point @t belong to G and each NpNp_ O set
H. Hl including @, 3 H H" is NpNp_ Oset 21
belong to 2 FlacNPCINDCLH, Fyy o HLH,

3. For each VPNP_¢ gt  the intersection of all the VP
NP _neighborhoods of F is .

4. Foreach set Fand Kis VPNP_ @ set 3 FFORK;E(;) ,
3 a VPNP_ 6 set ¥ such that BNV #o and VPCH
NpCl(g) ck |

5. for each F+¢ and NPNP_¢ etk 3 FNK=g, 3 distinct
NpNp. O sets HH andj 3 FFHHFI;«é(p and Kﬁgﬁ .
Proof . o

From 1 to 2: Suppose that HiH,y js NPNP_ g gt
including @i. Then G- H,H, is VPNP_ ¢ getand @ ¢G-
HiH) §ince ¢ is VPNE. Regular space, 3 A and H,
Hf are VPNP_ 3 gets such that G—H' I_IJ.QA, uEH_Hi
and AOI:IEI:I2=(|> , SO NPCENPCE(G-A) =G-A for FIf
H, CG-A and G-A is VPNP. ¢ get. Therefore VPC!
NpC!(I:I:I:I:) cHH,

From 2 to 3 : Suppose that F is a NpNp_ C setand il ¢F
.Then , G-F is NpNp_ O set and contains {i. By part (2)
then HzHz js NPNP_ ¢ st 5 geH2HacNPCI(H,)
NpClH) Gt and -H2Hz  o@. NpCI(H)
Npmtﬁzjg F.

Consequently, G-H2Hz is NPNP_heighborhood of
that @i does not belong .So (3) comes true.
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From 3 to 4 : Assume that FNK # and K is VPNP. 6

setand 0 € FNK. Since o ¢ VPNP_ ¢ set Gk = alNp
Np_ nelghborhoodofGK H. HJ. 3¢ H. HJ. Suppose
G-k < HoHy ¢ HiHy yyhere HoHa js NPNP_ ¢ ot
Then V = G- HlHl is ‘j"rpr- O set which includes i
and ENY #¢. So, G- H2Ha ¢ NPNp_¢ NpCINpCl
@) =NpCINpCl ¢ H\H, c g HHy g

From4to5 : If E N K =g, when F #¢ and K is VPNP_

C set, then F N (G- K) #¢ and G- Kis f'"rp Np. ? set. So
that by part (5), 3 a VPNP_ ¢ st HH 5 p q HH
HH ¢ NpCl (H) NpCl (H) ¢ ¢. ¢ putj=G-NP
NPCI (I:IJ(I:I).Then K S jand HH , ] are NpNp_ 0
sets, 5= G-NPCILANpCIH c ¢ HH

From 5to 1 : Obvious.

Proposition (3.13) A space (G’Eﬁp (/X))
(C.Bzp (X)) g N Tap Bap ¢ GG g Np_R
Np_?i space, then for each ¢ GG and Ifll is
Np_O set Np_O set 3 H.H,
Np_0 set Np_O set containing 31 E I:I:
CH. A, cHCH

Proof . Suppose that Ga is Np_iNp 3t space ,s0 10
€€ GG and H1Hy js Np_O set Np_O set including
ai G_ﬂld_ﬁi is Np_C setNp_C set 5 Uil EE
G_H,G_H, then 3 distinct two NP O sets
Np_0Osets H,H, K 3 6K 3 a €€ A,H, AAG
G H,Hy ¢ then ¢ KG.K cHiH; when H:H: Nk
NK_g — NpCl(H,) nKe - NpCI(H,) N K _
@ — NpClg —>NpCI(n H

=

containing "4,

=
=
7]

3d€H,C

).Hence
ieH, S H, CH,fieH, S A, c H,.

Theorem (3.14) A space (d Ukp [JK]]G" Tap (X))
is VG&s NGhs in the following conditions are

equivalent.
, GG, Np—RNp—R

space.
2. Every Np_0 setNp_O set HH i 5 ynion of NPT
Npr sets

3. Every Np_C setNp_C set BB j 4 intersection of
NprNpr sets.
Proof. From (1) to (2) : Let HH e 5 Np_O set
Np_0 set point it € H,ThenA=G\ H

it € H,ThenA=G\ H Np_C setNp_C set

is

by hypothesis 3 two distinct
Np_Oset W, and W, of G

Np_0 set W, and W of G ¢cy that
GCW, AACWHEW, AACW, if
H= NpCl(W,) then F is

H = NpCIl(W,) then F is Np_C set Np_C set
A ENACEFnwEnACEFnw, o
i EF cC I:Iﬁ EF cC I:I thusI:II:Iisunionoprr

NPT gets,
From (2) to (3):0bvious
From (3) to (1): Let BB, NP—ENSH ﬁ..l"p_(:::' set A g
BB ; FF ;i NprNpr 3A CF3ACF
i €F,if H=G\Fi €F,if H=G\F g,
HH is Np_0 set Np_0O set containing aa , HH
Ao, then (% Bip (KNG Tr, (X)) o Np_R
Np R space.
By adding some conditions to the function we get the
Np R{Np R space that can be moved and raised.
Theorem (3.15) Let (G, 5 ® p(IX)) be NP:EH Np R
space,asurjectiveY: (GF’EF:{P (X)) - (M’EE{P (¥
Y: (6,5, (X)) > (M5g, (¥ Np Cont
Np Cont ;g NPNP_ ooen  function, then
(M. Bz, (YV)) (MBz, (Y)) o Np_RNp R
space. - . .
Proof. Let FF be any VP_-CNP_C g hset of Mand a
point ii € M with BEF,0E Frthen Ty (ﬁ)=1} v
VEGVEG ¥V _ YY1 @) (ecause ¥ Y s
JEKAER 4, Np 0

when

surjectlve ). By hypothesis,

Np 0 5 Ve Hand Y7'(F) €
3 VveE Hand Y Y(F) S ,When Y, Np—
Np— i€ Y(H)ie Y(H)

open surjective. We get
and Fcy (K)Fcvy(K)
Y(H)nY(K) = Y(H nK) = Y(¢)
Y(H) nY(K) = Y(H nK) =Y(0)_0¢ | 0
(M. Tz, (¥)) (MFz, (Y)) o No_RNp_R
space. i i
Theorem(3.16)Let[IVI’Elf'-iJ (¥)) [M’EF:'-P (¥)) be
Np JiNp K space, if injective
Y: (GFa, (X)) = (M Ty, (V)

SO,
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Y: (G5, () = (M8, (V)
Y: (G, sz, (X)) = (M, Fz, (¥))
Np Cont  NpNpP_  (losed  mapping then
(GFap () (GFa, (X)) 5 NpRNp_R
space.

s Np Cont

Proof. A point 1 |s not belong FF js Np_CNp_C
subset of GG smce |s injective. Then Yy (F) is Np
ND_ ¢ getin MM 5 Y'Y @e ¥ ¥ (F)so0,3 two distinct
Np_0 sets H KmMNp Osets H, KmM
Y(ii) €E Hand Y(F)S K

Y(i) e Hand Y(F) €K (because MM  Np_R

Np_ 3 space). Therefore, ¥ ¥ (HI—I A YY 1 (K) are
Np_0 set Np_ Dsetm GG
e Y HH)AFC Y I(K)

e Y 1(H)A FS Y 1K),
r*({Mnrt(K)=¢

Yy 1(HEH)NYH(R)= % Hence G is Np_3i
Np_ R space.

Proposition  (3.17) A space (Gnrﬁﬁu (X))
(G&a (X)) s N—‘EHN—EHspace, if a surjective T
(GFa: (K) = (Mg (V)

(G Fa: (K) = (MFa (¥)is NCont
NCont . NN MM ; Np_R
Np_R

-open mapping, then

space ,where i=1,2,3,4,5 .

N_ C setiN_ C set in GG

) for some u'E Ge G

Proof. Suppose that Fbea
alsoVE FV & F o Y(UY (T
when Y Y s NCont NCont o 0o YY1y ¢
N Cset N_Cset n ¢ JUE T_l[F
=at % T EF2 SincevG is NR NR space, then
33 Hand KHand K disjoint two N ON_O
ets D0 EA 3G EH AY Y 1y Ck Thatis
veY (BWwer(A), Fer(KFer(K
,where Y is NN-open function in M M, Yy ( I‘:II‘:I)
nnry (,KZ _rr ( HnH ng )=¢. By using theorem
(2.4) SO,MM is Np_H JI""'rlﬂ'—ﬂttspace.
Proposition  (3.18): A  space (M, Fg (¥))
[I:’I: Fa: (1)) is N_H{N_R space, if injective
¥ [:Grrc-'_?é.i (JK]) - (Iﬁ,ﬁm ﬁfr))

Y:[:d,ﬁl-:._-l (mj)_}(mrﬁm ﬁ‘r)) NCont

NCont ;.  NN_ GG Np R

Np_H

closed function, then
space, where i=1,2,3,4,5.
Proof. Suppose that FF js N_C setN_C set i GG
and i not belong to FF where FY is N‘:"'r-’ closed
function , Y (E) is N_C setN_C set ;; MM, N
(ii) not belong to Y (F). Since MM is N R N_R
space, then 3 two distinct N_O iEESN—ﬁ sets
H and KH and K 5 Y(1)Y() c HH , YT(F)Q
K R,also ie (Y (H)dae (Y™ (H),
Fe Y™ (K), FS Y™K e YY
NCont, NCont, |sing theorem (2.4) thus
YHENY (R =9
YHE)NY T (R) =@ ey CC 5 Np R
Np R gpace.
Proposition (3.20) Every VPNPT space and Np R
Np_R space is NPNPT,. space,
Proof. Suppose that(Gﬂ’:"-"‘wf*-iJ [mjjtd’ﬁﬁp (ij)are
Np H Np R space and VPNPT space , then v {@}
{6} js Np_C Np_C gpeet of GG foran @ €0 €
GG So V be any point of GG \-£ﬁ\-{ﬁ} then i v
i+ v IAKIRK 4 disjoint  two
Np_ Dsets 3 {ii} S ENp_Osets 3{ii}S K
A ve Hv e Hlmplles that ve Haiie K
ve Hane K ¢
hen  (GBap (K)(GC.Fs, (X)) 5 NpNpq_
space.
Proposition (3.21): Every Np_JiNp_R Np
NPT -space is VPNPT,-space.
Proof. A space (G.Fz, (X)(G T, (X)) is a
Np JiNp R NPNDT space.  To  prove
(G8ap (BGCTrp (X)) s o NPNPT, gpace.
Lot BV V. GG33 0% ¥+ ¥, GG Np
NP -space, so{ﬁﬁ},{\“/} are VPNP_ ¢ iy Gd, then G
G \[u\{ i} GG \{T\[¥ } are Np_0 sets
Np_f} SELS  Moreover v € GG \ {Th {ﬁ},for ﬁﬁqﬁ
V. Since Vv € GG \{ﬁ}r G\{ ﬁ}\.£ﬁ}r G\{ ﬁ} is
Np_O setsNp_O sets ;, GG then 3 GG \{u}\{i}
Np — neighborhood H

space and

is
Np — neighborhood H of V3 ve I'-‘II'-‘Ig GG \{i
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\{8iy Thys UUH®, VE®, V_ GG — AR (pca s €
G is Np_H{Np R ). It's clear U, VU,V e
Np_0 set Np_0 set in G’G Unvunv.
A°N (G—A°n (G— AR . Afon (G- A°
N (G—8%HA0e g U = H°U = A°
) HH is NpNp _ neighborhoods of ¥ — VEUVEU
¢-G-HA AA G- G-

1\~]:

(i) CEd—A =V _(@}SV-naeV.
(WSVoueV. p g GUVEVE GG
3 #V3d #v 33 Np_0setsNp_0 sets
UVUYV GG 33 {ie Vie VVV EUEU
s (€88, 00) (684, (0)  NpTNpT
2 -space.

Theorem (3.22) The property of a space being a Np %

Np R space is VPNP _topological property.
Proof. Let ff (GFJ'EF".;J [:"'I}"::])[:G.JER;J [:"D":))
— (I':’I, i p (Y]}—} (I':’L i p (Y]} be NPNp.
homeomorphism and (G’Eéﬂ (JX))(GF’ERF (/X))
M, Fz, (¥
be Np_HNp space. To prove ( B ( j]
I.:.L o= Al - -
( Bap ( j) is Np_HNp_R space. Let VE M
VEM ang t he NP_C Np_C gypset of MM gych that
VE FUE F, ff is bijective . Then JiE G
JUE G f(0) =Vf() =¥, g0 = fia = f.
(V) since  fFand fF1 poth are NPCont
NpCont getff.l (F‘] CF) € GG is Np_C set
Np Cset + € Fr € F_ ffa(V)(V)E f&€ fa
FF) W0 EE f1(FF) now, T E Gl € G wef
ueg f—l (FF) and ffl (F)(F) is Np_C set
Np_ﬁ set K, H K, H

L
-
T
A
T

in G G. By using definition, ,
disjoint two Np_f} setsz_f} sets i, GG

KnH_oe Thus, T € Kii € F(, ffa (FF) H
S H_, f(#) € ff(1) Ef(ﬁﬁ)andff(ff»l (1'3F
) < ff(FIﬁ), FIKNA)FAKnH) _ fle)= ¢
f[‘Pj ~ % Furthermore, it, v e {(R)ﬁ" € f(f{)
FS f(HF < f(H) F(K)n f(HF(K) N f(H)-

@ then FELFEF(KLF(H) 4 two
Np_0 setsNp_0 sets in Eép:ﬁép. Hence
(M, &5, W)™, 5, (V)
space.

Theorem ( 3.23) Every subspace of VP HNp R space
is Np_RNp_H

is Np_R{Np R

space.
G5, (0)(6 5 (), Np_5
I.;,'.L o, k4 I.;'.L o v
space and( URp ( j]( ORp ( )] is
Gﬂ,"ﬂ”* JH G‘;C"", e
asubspaceon{ B ( j)( Tap ( ])
Np_CNp_C g pget of MMV €
FAOMFNOM g,chthat F Fis Np_CNp_C g j, MM
[

Proof. Let (
Np_H

and F be

[ by definition suEspace_], S0 ,
VEM, & F'e F

Now, FF js Np_CNp_C g4t iy GG andVE FVE F
since GG js Np — HNp — R space thus 3 disjoint two
Np_f} setsz_f} sets K,HK H 35 ieKieK
& °FEHEH  Fythermore, it KNM =K'
KNnM=K'_, 4 HnM=H'HnM=H"
H*K*H*" K* Np_0 sets

get A are disjoin two

Np_0O sets when
H'UK*=(KnM)n(AnM) =0
H'UK*=(KnM)n(AnM) =0 and
V€ K'VE K* because VERK,vEM
vE K”}EM, also P s H S Hébecause

FC HandE NM=FC HandF nM= F*
3 =F.

Remark (3.24) A space (G &g, (X))
(G’Eﬁu [“'rxjjis NprTg-space, only if Np R

Np % space with also NpNp Ti-space.

Now, proposition that study the Properties of VPN P
Ts-space through approximation.

Proposition (3.25) A  space (d"ﬁﬁ-p (/X))
(dr'-‘_?ﬁ.p (/X)) is Ngp NSrp if

(Ug, (X)) = G(Uz, (X)) =G . GC  Np
NpTg-space.
Proof. since Jap (FK)Uz, [“IK):GG, then GG (I3S'

discrete space and by using definition (2.7(2)) became
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G s Np RNp R NPNDPT space, then GG
NPNPT, space.

Np —NP —topological

We study hereditary and
property of NPNPT space.

Proposition (3.26) VP NPT, space has VP —NP =
topological property's

Proof. Suppose (G Frp (K)(G T, (X)) 5 Np
NPT, since NPNP1, space is VPNPT space with
NpNp_F Ry definition (2.7(2)) and both are VPNP
" topological property by remark (2.6(2)) and by
Proposition (3.22). Then VPNPT, space is topological
property.

Proposition (3.27) VPNPT space has hereditary

property .
Proof.

Suppose (G Fap (G Fa, (X)) NpNpr,
since VPNP1 space is VPNP1, ang NPND. R by
definition (2.7(2))and both are by remark (2.6(2)) and by
hrerditary  theorem(3.24)then  VPNPT, space  has

hereditary property.
Definition (3.28): The space (GF"*'—"‘F'W (X))

G, Ta p (X)) is said to be Strongly Nano Penta Regular
space (ON p_HSN Jt;'—EH)space if for each F is
Np_C set Np_C set .04 for each a point T8 not
belong to F,3F,3 disjoint two N_O setN_0O set K
K gq AH j, GG 3130 €A AeH A FEK
Fc f{. As from the example (3.8).

Proposition  (3.29) For space (d’ Tap ()
G.:f-‘_“i"lf'.p (/X)) is N:L“F"F'{p , N:L“F"F'{p " if GG is SNp_R
SN R ghace then it is VP INp_R
convers is not true.

space. The

Proof. By definition and theorem (2.4) . Then GG is

Np_H Np_R Np
Np_HHK

space. As shown the example (3.2) is

SNpSNp. RR

space but, not space.

IV. CONCLUSION

The main results of this paper are stated as
below:

2. A space (G Ty (KN NG Frp (K)) ;o Np—R
g ] el o
Np =% gpace only if g p (K) U p OUK) _ G L (%)=0

and Ug o () # Ly, (U, UKD = Lgp (JK).

3. A space (d‘ﬁ'f'-.rJ (K))G. Tt p (X)) is Niap Ngp
only if Ugp () = GUF‘.,‘:I D and Lgp (M=o
Lip UK) = ¢ o (G Ttp UKC By (X)) (g Np —

Np =3 gpace.

4. Every YPNPT space and VP-INP I ghace js NP

NPT, space.

Np RiNp R Np

5. Every space and VPNPT gpace is

Np T,-space.
6. A space (OTtp UKD (G.Frp (X)) g NpNpp

space, only if VP-TNPH gpace with also VPVPT,-
space

7. Every “NPISNP I qhace then it is VP-HNPA

space. The convers is not true.
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