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1. Introduction

The soft set theory was developed by Molodstov [18] in 1999 to solve the prob-
lem in a mathematical model to the uncertainty. M. Shabir and M. Naz [21]
introduced the soft topological spaces (TS). The nano topology was produced by
Lellis Thivagar [11] in 2013. Jankovic and Hamlett [9] was developed the ideal
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topological space in 1990. The concept of a- open sets are presented by O. Njasted
[19] in 1965. The ideas of - closed sets in TS were first presented in 1983 by A.
M. Mashhour et al. [13]. The method of 8- open sets and /- continuity in topology
was produced by M. E. Abd ElMonsef et al. [1] in 1983. The notion of a- normal
spaces was presented by Benchalli et al. [4] and - normal spaces was produced
by Mahmoud et al. [14]. The concept of Sa- RS and fa- NS in topology was
introduced by Govindappa Navalagi [6]. The nano soft ideal topology was intro-
duced by S. P. R. Priyalatha et al. [20]. In this paper we present the method of
Nano soft *(.#)Ba- Regular spaces and Normal spaces. Also we introduced Nano
Soft *(.#)a- Regular and Normal Spaces, Nano Soft *(.#)3- Regular and Normal
Spaces, Nano Soft *(.#)af- Regular and Normal Spaces, Nano Soft *(.#) Semi-
Regular and Normal Spaces, Nano Soft *(.#) Pre- Regular and Normal Spaces and
their characteristics are investigated.

2. Preliminaries

Definition 2.1. [11] Let U be a non empty finite set of objects called the universe,
R be an equivalence relation on U named as the indiscerniblity relation. Elements
belonging to the same equivalence class are said to be indiscernible with one another.
The pair (U, R) is said to be approzimation space. Let X C U.

(i) The Lower approzimation of X with respect to R is the set of all objects,
which can be for certain classified as X with respect to R and it is denoted by

Lr(X). That is, Lr(X) = ¢ U{R(z): R(x) C X}}, where R(x) denotes
xel
the equivalence class determined by x.

(i) The Upper approximation of X with respect to R is the set of all objects,
which can be for possibly classified as X with respect to R and it is denoted

by Ur(X). That is, Up(X) = ¢ U{R(z): R(z) N X # @}}

zel

(iii) The Boundary region of X with respect to R is the set of all objects which can
be classified neither as X nor as not X with respect to R and it is denoted by
Br(X) = Ur(X) — Lr(X).

Definition 2.2. [11, 12] Let U be the universe, R be an equivalence relation on U
and Tp(z) = {U,@,LR(X),UR(X),BR(X)} where X C U and Tp(X) satisfies the

following axioms.

(i) U and 0 € mr(X).
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(11) The union of the elements of any subcollection Tr(X) is in Tr(X).

(i1i) The intersection of the elements of any finite sub collection Tr(X) is in Tr(X).
That is, Tr(X) forms a topology on U and it is called as the nano topology
on U with respect to X. The elements of Tr(X) are called as nano open sets.

Definition 2.3. [11] If (U, 7(X)) is a nano topological space and A C U. Then
A is said to be

(i) Nano semi- open if A C NCI(NInt(A))
(i1) Nano Pre- open (briefly nano p-open) if A C NInt(NCI(A))
(i7i) Nano a- open if A C NInt(NInt(NCI(A))).

Definition 2.4. [15, 18] A soft set .%,, on the universe U is defined by the set of
ordered pairs F = {(e,F(e)) ce€ E, F(e) € P(U)}, where F : E — P(U) such
that F(e) =10, ife ¢ o/ and o C E.

Definition 2.5. [21] Let 7 be the collection of soft sets over U, then 7 is said to
be soft topology on U if

(i) U,0e7
(i) Union of any number of soft sets in T belongs to T.

(111) Intersection of any two soft sets in T belongs to T.

The triplet (U,%, E) is called soft topological space over U. The members in
T are said to be soft open sets in U.

Definition 2.6. [21] A soft subset F., of a soft topological space U is said to be
soft closed if U — %, is soft open.

Definition 2.7. [21] Let (U, 7, E) be a soft topological space over U and F.; be a

soft set over U. Then the soft closure of %, is the intersection of all soft closed
supersets of F..

Definition 2.8. [21] Let (U, 7, E) be a soft topological space over U, F.; be a soft
set over U and uw € U. Then u is said to be soft interior of %, if there exists a
soft open set G,y such that w € 9y C Fy.

Definition 2.9. [16] A soft set F.; of a soft topological space (U, 7, E) is called
soft a- open set if #,, C Int(ClintF,,). The complement of soft a- open set is
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called soft a- closed set.

Definition 2.10. [2] A soft set .Z., in a soft topological space (U, 7, E) is said to be
soft 8- open if F; C Cl(Int(Cl(F))) and soft 5- closed if Int(Cl(Int(ZF))) C
Fo

Definition 2.11. [5] A soft set .F., in a soft topological space (U, 7, E) is said to
be soft semi- open if there exists a soft open set 4., such that Y, C F C Cl(Yy).

Definition 2.12. [17] Let %, be any soft set of a soft topological space (U, T, E).
F . 15 called

(i) soft pre- open set of U if F.; C IntCl(Fy).
(i) soft pre- closed set of U if IntCl(.F ;) C Foy.

Definition 2.13. [21] Let (UL%, E) be a soft topological space over U, Z., be a
soft closed set in U and u € U such that u ¢ F.,. If there exists soft open sets
My and Ny such that u € Moy, Fo C Noy and (M) N (Ny) = 0 then (U, 7, E)

1s called a soft reqular space.

Definition 2.14. [21] Let ([:],%,E) be a soft topological space over U, F., and
4., are soft closed sets over U such that F., N9, = (. If there exists soft open
sets Mo and Ny such that Foy C Muy, Gy C Ny and (Moy) N (Ney) = O then

(U,7,E) is called a soft normal space.

Definition 2.15. [10] An ideal .# on a topological space (U,7) is a non empty
collection of subsets of U which satisfies

(i) A€ .Z and B C A imply B € .Z and
(ii)) A€ ¥ and B € . imply AUB € &,

Definition 2.16. [3]| Let .# be the non empty collection of soft sets over U, with

the same set of parameters E. Then & C SS(U)g is called a soft ideal on U with
the same set E if,

(i) Fp €I and 9y € I implies Fpr UG € 7.
(ii)) Fp € I and 9 C Fp implies Y € S .

Definition 2.17. [8] An ideal topological space (U, 7,.7) is said to be & - normal
if for each pair of disjoint .9 - closed sets A and B, there exist disjoint open sets V'
and W in U such that ACV and B C W.
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Definition 2.18. [8] An ideal topological space (U,7,.%) is said to be .7 - regular
if for each pair consisting of a point u and a closed set B not containing u, there
exists disjoint & - open sets V. and W such that u € V and B C W.

Definition 2.19. [20] Let U be a non empty finite set of objects called the universe,
. C Y.y is an soft set over U and & is an ideal on 4.,. Then (U Lot J) is an
triplet ordered pair of soft ideal approzimation space and 7r(.%) = {U,0, Lr(.%),
Ur(F), Br(&)} where I C 94y and Tr(F) satisfies the following aziom

(i) U,0 € 7r(.7)
(ii) The union of the elements of any subcollection of soft ideal Tr(.# )is in Tr(.Z).

(i1i) The intersection of the elements of any finite subcollection of soft ideal Tr(.# )is

That is, Tr(F) forms a soft ideal topology on U having atmost five elements of
soft ideal and four ordered pair ([7, Tr, E, 7)) is called a nano soft ideal topological
space over U with respect to %, then the members of 7r are said to be nano soft
ideal open sets in U.

Definition 2.20. [20] Let (U, 7, E, .#) be a nano soft ideal topological space over
U and soft set F., € (U, E) is said to be

(i) nano soft ideal a- open set if F; C NgInt( N Cl(NsrInt(Foy)).
(i1) nano soft ideal pre- open set if F; C NsrInt( N5 Cl(Fy).
(71i) nano soft ideal semi- open set if Fo C NsrCl(NsrInt(F o).
(1v) nano soft ideal 5- open set if F C NsrCUNsrInt(Ns1ClUF ).

Definition 2.21. [20] Let (U, 7, E,.#) be a nano soft ideal topological space over
U. Then nano soft ideal closure of soft set Fg over U is denoted by Ns1CUTFE).
Thus Ns1Cl(Fg) is the smallest nano soft ideal closed set which containing Fg
and is defined as the intersection of all nano soft ideal closed supersets of Fg.

Definition 2.22. [7] A topological space U is said to be B*- regular if for each B-
closed set F and for each u € U — %, there exists disjoint 3- open sets V and W
such that w € V and % C W.

Definition 2.23. [7] A topological space U is said to be strongly 5*- regular if for
each (- closed set F and each u ¢ F, there exists disjoint open sets V. and W
such that # CV andu e W.
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Definition 2.24. [6] A topological space U is sazd to be Ba- regular if for each -
closed set F of U and each pomt win U — F, there exist disjoint a- open sets V.

and W such that u €'V and % C W.

Definition 2.25. [6] A topological space U 18 sazd to be af3- regular if for each a-
closed set F of U and each pomt weU—ZF, there exist disjoint 3- open sets V
and W such that u € V and F C W.

Definition 2.26. [6] A topological space U is said to be Ba- normal if for any pair
of disjoint - closed set F and 4 of U, there exist disjoint a- open sets V. and W
such that F €V and ¢ C W.

Definition 2.27. [6] A topological space U is said to be a8~ normal if for any pair
of disjoint a- closed set F and G of U, there exist disjoint 5- open sets V and W
such that # €V and ¢ C W.

3. Nano Soft *(.#)fa- Regular Spaces and Normal Spaces

In this section we define Nano Soft *(.#)Sa- Regular Spaces and Normal Spaces
and go through their characteristics. Throughout this paper we represent Regular
Spaces by RS, Normal Spaces by NS and Topological Space by TS.

Definition 3.1. Let (Y, ir(°(F))) be a nano soft *(F) topological space and F 4

be a soft closed set over Y o & & F,4 fory € Y. If 3 disjoint soft open sets Ua
and V4 3 & € Uy and Fy C Yy, then (Y, ig(*(F))) is called a nano soft *(.7)-
reqular space.

Example 3.2. (i) Let (Y, iz(*(.#))) be a nano soft *(.#) TS where Y = {a, b}, o =
{plap2}> gzﬂ = {(pla {CL})7 (p27 {b})7 (pla {aa b})> (p27 {CL, b})} where s(f) = {@7 (p27 {b})>
(P2, {a,b})} such that 7 (p1) = {a}, F(p2) = {0}, F (p1) = {a, b}, F(p2) = {a, b}
and Z = {7 (p1) X Z (p1), F (p2) X F (p2), -F (p1) X F (p2), F (p2) X F (p1)}, Tr"(F) =
{Y,0, (1, {a}), (p2, {b}). {(p1, {a}), (p2, {b})} where 25 (*(.7)) = {p2, {0}, Za(*(F))
= {pl,l{a},pg, {b}}, Bz(°(F)) = {p1,{a}}. Then (Y,ir(*(.#))) is a nano soft *(.#)

- regular space.

(ii) Let (Y, Zr(*(-#))) be anano soft *(.#) topological space where Y = {a,b, c}, o =

{p,q},ir(C(£) = {Y,0, (p,{b}), (¢, {a})}. Then (Y,ir(*(.#))) is not a nano soft
(#)- regular space.

Definition 3.3. A nano soft *(.#) TS (}71 ir(*(&))) is called a nano soft *(S )a-
reqular if V soft closed set F 4 andN & € Y — F4, 3 two disjoint soft a- open sets
Uy and Vi > E € Uy and F 4 C Vy.

Example 3.4. From the example 3.2, we take two disjoint soft a- open sets
Uy = (p1,{a}) and ¥4 = (pa, {a,b}), then (Y,ir(*(-#))) is a nano soft *(.#)a -
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regular space.

Definition 3.5. A nano soft *(.#) topological space (}7~7 ir(*(#))) is called a nano
soft *(F) - reqular if ¥ soft closed set F 4 and¥ & € Y — F 4, 3 two disjoint soft
B- open sets Uy and Yy > & € Ua and Fp C V.

Definition 3.6. A nano soft *(.%) topological space (Y ,iz(*(.#))) is called a nano
soft 5(F)Ba- reqular if ¥ soft B- closed set Fx of Y and ¥ point & € Y — Fy, 3
two disjoint soft a- open sets Uy and V3 > & € Uy and Fp C Vy.

Definition 3.7. A nano soft (%) TS (Y,ir(*(#))) is called a nano soft *(.%)
semi- reqular if ¥ soft closed set F4 and¥ & € Y — F4 3 two disjoint soft semi-
open sets Uy and V3 > & € Ux and F a4 C Va.

Definition 3.8. A nano soft *(.#) TS (?,ZR(S(f))) is referred to as nano soft
S(A)a semi - regular if ¥ soft a- closed set F4 of Y and ¥V point & € Y — Fy, 3
two disjoint soft semi- open sets Uy and Vy > & € Uy and F o C V.

Definition 3.9. A nano soft 5(.%) TS (Y ,ip(* (F))) is referred to as nano soft
S(F)B semi - reqular if ¥ soft 3- closed set Fa of Y and ¥ point & € Y — Fa, 3
two disjoint soft semi- open sets Uy and V4 > & € U and F, C V.

Definition 3.10. A nano soft *(#) TS (Y, ir(°(F))) is referred to as nano soft
S(A) pre - reqular if ¥ soft closed set Fa of Y and ¥ point & € Y — F4, I two
disjoint soft pre- open sets Uy and Yy D & € Uy and Fp C Vy.

Theorem 3.11. Let (Y,izr(*(#))) be a nano soft *(#) TS, then the preceding
statements are equivalent.

(a) (Y,ir(*(.#))) is nano soft *(.%)Ba- regular.

(b) ¥V & € Y and ¥V soft B- open set Uy containing & 3 a soft a- open set ¥y
containing & > & € Yy C aCl(Va) C Ua.

(¢) ¥ soft B- closed set F4 of Y, N {aCl(”//A)/ﬂA C Vaand¥y € aO(f/)} = Z4.

(d) ¥V nonempty soft subset 94 of Y and ¥ soft set Un € BOY) if G40\ Un # 0,
then 3 soft set ¥4 € aO(Y) > GaN ¥V £ 0 and aCl(Va) C Ua.

(e) ¥ nonempty soft subset G4 of Y and ¥V soft set Fa € BIELY) if GaNFn =0,
then there exists soft set Va, Wa € aO(Y) such that GaNVa £ 0, Fa C Wa
and YN Wy = 0.

Proof. (a)=(b) Let (Y, 7x(°® (#))) be a NSI Ba- RS. Let & € Y and U4 be soft
- open set containing & implies Y — %, is soft 8- closed set 5 & ¢ Y — Ua.
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Therefore by given condition 3 two soft a- open sets ¥4 and #4 > & € ¥4 and
(Y —=Uy) CWa implies (Y—=H4) C Ua. Since VxNH 4 = () implies aCl(YA)NHy =
0 = aCl(Va) C (Y — #a) C Uas. Therefore & € ¥4 C aCl(Va) C Ua.

(b)=(c) Consider .%4 be a soft (- closed subset of Y and & ¢ .#, then (Y —.%,)
is soft - open set containing &. By the given condition (b) 3 soft a- open set
Uy > E € Uy C OéCl(JZ/A) (Y /A) 1mphes JA C Y — acl(%A) C Y Uy.
That is F4 C ¥4 C Y — U4 where ¥4 =Y — acl(%y) € aO(Y) and & ¢ V4

implies that & ¢ aCl(¥,) implies & ¢ N {aCl(”f/A)/ﬁA CVye€ aO(Y/)}. Hence
{aCl(”I/A)/ﬁA C Ve aO(f/)} — 7.

(c)=-(d) Consider ¥4 be a soft subset of Y and %4 € BOY > 94N U £ ()
then 3 & € Y such that & € %4 N %4. Therefore (Y Uy) is soft (- closed
set not containing &, implies &, ¢ 5Cl(Y %y4). By the given condition (c)
there exists # € aO(Y) such that (Y — %4) C #, implies & ¢ aCl(#,). Put
Vi = (f/ —aCl(#y)), then ¥4 is soft a-open set containing & = ¥4 N ¥4 # () and
aCl(Vy) € aCl(Y — Cl(#y)) C aCl(Y — #4). Therefore aCl(¥4) C aCl(Y —
WA) C 4. Then OéCl(ﬂf/A) C Ua.

(d)=(e) Consider %4 be a non empty soft subset of ¥ and .%, be soft 8- closed
set 2 94N .%#4 = 0. Then (}7 F 4) is soft - open in }7 and ¥4 N (}7 — Fa) # 0.
Then by the given condition (d), there exist ¥4 € aO(Y’) such that ¥4 N ¥, # )
and aCl(¥y) C (Y —.Z.). Put #4 = (Y —aCl(¥,)) then #, € aO(Y) such that
Fa CHWyand #aNVy=0.

(e)=(a) Let & € Y be initial point and .#, be soft - closed set not containing
&. Let 94 = (Y — .Z4) be a non empty soft 5- open set containing & then by
the given condition (e), 3 disjoint soft a- open sets ¥4 and #4 > ¥4 C #4 and
G,V # 0 implies & € ¥4. Hence, (Y, 7z(°(#))) is a nano soft *(.#)Sa- regular.

Definition 3.12. A nano soft *(.%) TS (Y, Ir(*(F))) is called a nano soft *(.7)3*-
reqular if ¥V soft B- closed set ¥, and ¥ & € Y — F 4, 3 two disjoint soft B- open
sets Uy and V4 > & € Uy and F o C Vjy.

Definition 3.13. A nano soft *(%) TS (Y,ir(*(#))) is called a nano soft *(.%)
strongly 5*- reqular if ¥ soft 5- closed set F 4 and ¥ & ¢ F 4, 3 two disjoint soft
open sets Ux and V3 > & € Uy and Fa C V.

Remark 3.14.

(i) Every nano soft *(%)pa- reqular is nano soft *(& )a- regular.
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(i1) Every nano soft *(%)pa- regular is nano soft *(&)B*- regular.
(11i) Every nano soft *(&) strongly B*- reqular is nano soft *(%)Ba- reqular.

Lemma 3.15. Let (Y,iz(*(.#))) be a nano soft *(.#) TS. Then the succeeding
assertions are true.

(i) Suppose (Y ,ir(*(F))) is nano soft *(F)[*- reqular space then it is nano soft
$(S)B- regular space.

(ii) If (Y,ir(*(#))) is nano soft *(.F) strongly 5*- regular space then it is nano
soft (&) *- RS.

Lemma 3.16. Let F4 and 94 be soft subsets of Y. If 4 € POY) and
Gy € aO(Y) then FaNYGa is soft a- open set in the subspace F 4.

Theorem 3.17. Let (Y,iz(*(.#))) be a nano soft *(.%)Ba- reqular space and
4., € PO(Y) then 9, is nano soft (%) fa- reqular as subspace.

Proof. Given (Y,iz(*(.#))) be a nano soft*(.#)Ba- regular space. Let .#4 be a
soft (- closed set of ¥4 and & € ¥4 — .F4 then 3 a soft 8- closed set & of Y 3
Fa=YGsNH)y and & ¢ . Since Y is nano soft () Pa- regular, therefore V soft
- closed set ) of Y and & ¢ 4, 3 soft a- open sets 4 and ¥4 of Y >&€eU,
and 2 C ¥ with ZsN¥y = 0. Now put My = UsNGs and Ny = V4NY, then
My and AN, are soft a- open subsets of ¥4 (by the lemma 3.15) 3 & € .#4 and
Fa C Ny with s N Ny = (). This shows that ¥, is nano soft *(.#)Sa- regular
space.

Definition 3.18. A nano soft *(.#) TS (Y,ir(*(.%)) is referred to as nano soft
$(A)- normal if every set of disjoint soft closed sets Fa and G4 of Y, 3 disjoint
soft open sets Ua and Vy > Fa C Uy and Gy C V4.

Example 3.19. Let (Y, i(°(.#))) be a nano soft *(.#) TS where Y = {I,m}, o =
{xh 172}, Fo = {(xh {l}>v (xQ’ {m})’ (xh {lv m})’ (x% {lv m})} where S(j) = {(Dv (x27
{m}), (g, {l,m})} such that F (z1) = {l}, F(x2) = {m}, F(x1) = {l,m}, F(xs2) =
{I,m}and Z = {F (x1) X F (21), F (x2) X F (x2), F (11) X F (22), F (02) X F (71) },
i (F) =AY, 0, (21, {1}), (w2, {m}), {(21, {1}), (w2, {m})} where L5(*(F)) = {,
{m}}, Un(*(F)) = {xy, {1}, w0, {m}}, Ba(*(F)) = {z1, {l}}. Then (Y, i5(*(7)))

is a nano soft *(.#) - normal space.

Definition 3.20. A nano soft *(.%) topological space (Y,ig(*(.#))) is called a
nano soft *(F)a- normal if every set of disjoint soft closed sets F4 and G4 of Y,
3 disjoint soft a- open sets Uy and V3 S Fa C Us and Gy C V4.
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Definition 3.21. A nano soft *(.#) topological space (Y,ip(*(.#))) is called a
nano soft *(&)B- normal if every set of disjoint soft closed sets F, and G4 of Y,
3 disjoint soft B- open sets U and Vi D Fa C Uy and Gy C Vy.

Definition 3.22. A nano soft *(#) TS (Y,ir(*(.#))) is called a nano soft *(.7)
semi-normal if every set of disjoint soft closed sets F 4 and G4 of Y, 3 disjoint soft
semi- open sets Ua and Vo > Fx C Uy and Gy C Vy.

Definition 3.23. A nano soft *(.F) topological space (Y ,ir(*(F))) is referred to
as nano soft *(F)Ba- normal if every set of disjoint soft 3- closed sets F 4 and G,
of Y, 3 disjoint soft a- open sets U and ¥V such that F, C Us and G4 C Vy.

Example 3.24. By the example 3.19, we take disjoint soft a- open sets %4 =
(9, {m}) and ¥4 = (z1,{l}) such that .F4 C %4 and G4 C ¥4, then (Y,ir(*(.¥)))
is nano soft *(.#)fa- normal.

Remark 3.25. Every nano soft *(.%)Ba- normal is nano soft *(#)a- normal.

Theorem 3.26. Let (Y, ig(*(.#))) be a nano soft *(#)Ba- NS and Fa € P(O(Y),
then Z 4 is nano soft *(.&)pa- NS.

Proof. Let (Y,iz(*(.#))) be a nano soft *(.#)Ba- NS and .#4 be an soft pre-
open set of Y. Consider %, and ¥4 be disjoint soft 8- closed subsets of .% 4. Then
Uy = FANM 4 and F NNy where .# 4 and A are disjoint soft 5- closed sets of Y.
As aresult, (Y, 7z(*(.#))) is nano soft *(.#)Sa- normal, 3 disjoint soft a- open sets
Gy and S of Y D Uy C Gy and ¥4 C A implies that (FaNMy) C(FaNGy),
(FaNNy) C (FaNHy) where (FaNG,y) and (F 4N ) are soft a- open subsets
of Fa with (FaNGa) N (FanHy)=0. Then Z, is nano soft *(.#) Sa- normal
space.

4. Nano Soft *(.#)af- Regular Spaces and Normal Spaces

In this section we define af- regular and normal spaces in nano soft *(.%)
topological space and their properties are discussed.

Definition 4.1. A nano soft *(.#) topological space~(§~/, ir(°(F))) is called a nano
soft (S )af- reqular if ¥V soft a- closed set F4 of Y and ¥ point & € Y — F4, 3
two disjoint soft 5- open sets Ua and V4 > & € U and F, C Vy.

Example 4.2. Let (Y,iz(*(.#))) be a nano soft *(.#) TS where Y = {z,y}, o =

{QLQZ}"QZW = {((h? {1’}), (CI2, {y})a (QIa {fL’,y}), (CJQ’ {x>y})} where S(‘ﬂ) = {@7 ((]2,
{y}), (@2, {z,y})} such that F(q1) = {z}, F(q2) = {y}, F(a1) = {z,y}, T () =
{z,y} and Z = {F (@) x Z (1), F (2) X F (@2), F (01) X F (q2), F (a2) X F (@)},
7r(S) = {Y, 0, (g1, {z}), (@2, {y}), {(q1, {z}) (@2, {y})} where Z%(°(F)) = {0,
{yt}, %r((F)) = {ar. {2}, 2, {y}}, B2 ((F)) = {1, {z}}. Take Zs = {q1, {z}}
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and ¥4 = {g2, {y}}. Then (Y,iz(*(.#))) is a nano soft *(.#)af - regular space.
Remark 4.3. Every nano soft *(%)B* regular is nano soft *(%)af- reqular.

Definition 4.4. A nano soft *(.#) topological space (Y ,ig(*(.#))) is called a nano
soft *(S)afB-normal if every set of disjoint soft a- closed sets F4 and G4 of Y, 3
disjoint soft B- open sets U and Vy > Fp C Uy and G4 C V.

Theorem 4.5. Assume (Y,iz(*(.#))) be a nano soft *(.#) TS, then the preceding
statements are equivalent.

(a) (Y,ig(*(.#))) is nano soft *(.7)af- regular.

(b) ¥V & € Y and V soft a- open set U containing & 3 a soft B- open set Vi
containing & > & € Vy C BCUYA) C Ua.

(¢) V soft a- closed set Fy of Y, N {BC[(”f/A)/fA C Vaand¥y € ﬁO(Y/)} = Z4.

(d) ¥ nonempty soft subset G4 of Y and ¥ soft set Ua € QOY) if Gy Uy # 0,
then there exists soft set ¥4 € BOY) D GaN Vs # 0 and BCUYVa) C Ua.

(e) ¥ nonempty soft subset G4 of Y and ¥ soft set F4 € aFA(Y) if GaNFu =0,
then there exists soft set Va, Wa € BO(Y) such that GaNVa £ 0, Fa C Wy
and VN Wy = 0.

Proof. This proof is similar to the theorem 3.11.

5. Conclusion

This paper presented the idea of Nano Soft *(.#) Sa- Regular Spaces and Normal
Spaces via soft ideal sets. Further we define Nano Soft *(.#)a- Regular and Normal
Spaces, Nano Soft *(.#) - Regular and Normal Spaces, Nano Soft *(.#)af- Regular
and Normal Spaces, Nano Soft *(.#) Semi- Regular and Normal Spaces, Nano Soft
*(#) Pre- Regular and Normal Spaces. Likewise, their features are explored with
illustration.
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