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Abstract:

Ideals on neutrosophic crisp supra topology, neutrosophic crisp supra local functions,
neutrosophic crisp supra L-open sets, L-continuity are introduced in this paper and some of its basic
properties are investigated.
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1. Introduction:

The concept of fuzzy set [17] was introduced by Zadeh in 1965. Generalization of fuzzy set intutionistic
fuzzy set was introduced by K.Atanassov [3] in 1983. Neutrosophic set is a generalization of
intutionistic fuzzy set. Neutrosophic set was proposed by Smarandache [13, 14] also its properties have
been developed by salama et al. [12, 16, 9, 8, 10, 11, 1, 5, 6, 7]. Salama & alblowi [16] define
neutrosophic crisp topological space and introduced some of its properties. Salama & Smarandache [15,
7, 14, 16] are introduced the concepts of neutrosophic crisp sets and they investigate some of its
operators. The concept of neutrosophic crisp points and neutrosophic crisp ideals are introduced by [7]
in 2013. Amarendra Babu & Rajasekhar [2] introduced the concept of neutrosophic crisp supra topology
in 2020.In this paper we establish the concepts of neutrosophic crisp ideal in neutrosophic crisp supra
topology, neutrosophic crisp supra local functions, neutrosophic crisp supra L-open sets, L-continuity
and we verify some of its properties.

2. Preliminaries:

The authors [16] introduced the concepts and definitions of neutrosophic crisp set (NCS), neutrosophic
crisp types of ¢, & X, , neutrosophic crisp union & intersection, neutrosophic crisp subsets,

neutrosophic crisp complement, family of union & intersection of neutrosophic crisp sets, image and pre
image of a map in neutrosophic crisp sets and the authors [2] are introduced neutrosophic crisp supra
topology (NCST), neutrosophic crisp supra open sets (NCSOS) and neutrosophic crisp supra closed sets
(NCSCS).

2.1. Definition: [7] Let X be a non empty set and L be a non empty family of neutrosophic crisp sets.
Then L is said to be a neutrosophic crisp ideal (NCL) on X if satisfies the following
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(iilAelL,BeL=>AUBelL.

3. IDEALS ON NEUTROSOPHIC CRISP SUPRA TOPOLOGICAL SPACES

3.1. Definition: Let (X,7*)is a neutrosophic crisp supra topological space and L is a neutrosophic crisp
ideal on X. Then (X,z#,L) is said to be a neutrosophic crisp ideal supra topological spaces (NCLSTS).
3.2. Example: Let X ={6,,7,,v;,0,}, ©* ={py, Xy, L.M,N}, where L=<{6,,7,},0{w:}>, M =<
..} odv;, 0.} >, N=<{n,},0{5,,w,}>then(X,z*) is a NCSTS and L ={p,,A,B,C}is NCL
on X , where A=<{6,,m,}{v;}{o.}>, B=<{d}{y.}{o.}>, C=<{n}{ws}{o,}> Hence
(X,7#,L) is NCLSTS.

3.3: Theorem: Let w:(X,7") — (Y,o0*)be a map and L,andL,are two NCLs on X and Yrespectively.
Then

() (L)) ={w(A): AeL}is NCL.

(ii)If wis one-one then ™ (L,)is NCL.

Proof:

(i) Now show that (L) ={@(A): A e L, }is NCL.

Let w(A) and @(B)are two NCLs of @(L,) , where A and Bare NCLs of L.

That implies AUB € L,.Now show that (A) U w(B) € o(L,).

Now w(A)Uw(B) =o(AUB) e (L)) (~AUBel).

Therefore w(L,)is a NCL.

(ii)Given that wis one-one. @*(L,)is NCL. LetAand Bare two NCSs in o *(L,) . Acw*(L,) and
Bew'(L,) = w(A) e L,andw(B) € L, = o(A) Uw(B) € L,

= o (o(A)Uo (oB)) e (L,) = AUBe o '(L,) . Therefore »(L,)is NCL.

3.4. Theorem: Let (X,z*,L) be a NCLSTS. Then LN (z*)® = {Ais NCS: There exists a NCSCS
B e Lsuch that A < B}isa NCL.

Proof:
()Let Te LN(z*)®, R<T . Since Te LN(z*)° then there exists a NCSCS BeL such that

TeB=RcB=ReLN(")°.

(ii)LetG,H € LN (z*)°. Now show thatGUH e LN (z*)°. By the definition of LN (z*)° there exists
two NCSsT,and T,such that GcT,andH cT,.

T,,T,eLand T,,T,e LN(z*)* =GUH cT,UT, e Land T,UT, e LN(z*)®
=GUHcT,UT,eLN{E*)* =GUH e LN(z*)°.

3.5. Definition: Let (X,7*,L) be a neutrosophic crisp ideal supra topological space. For a subset A of X
we define NCSA™(L,z*)= U{p, € X : ANU ¢ L for everyU e N(p, )}, where
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N(p,) ={U ez*: p, eU}.Hence NCSA"(L,z*)is called neutrosophic crisp supra local function of A

with respectto 7“ & L.

3.6. Example: Let X ={6,,1,,w5,0,}, 7* ={oy, Xy, L,M,N}, where L=<{6,,7,}, 0. {y.}>, M =<
{0} 0wy 0> N=<{n,},0{5,v:}>

then (X,7#) is a NCSTS and L={¢p,,S,T,V}is NCL on X, where S =<{5,,7,}{w.}.{o.}> .
T =<{6}{v.}{o.}>, V =<{n,}{w,}{o,}>. Hence (X,z*,L)is NCLSTS.

Let A=<{o}o{w,}> is any NCS in X and N(p,)=U,=<{0}0{v.}>
U, =<{n.} 0w} >U,; =<{6.},0{o,}>U, =<{n,}.0{o,} > VU =<{n.},¢.{,} >,
Us =<{0,. 1.} o{ys} > U, =<{01,m,} ¢ ws,0,} > Uy =<{n,},0.{01, 1,3} >

ANU, L, ANU, L, ANU, ¢ L, ANU, ¢ LLANU, 2L, ANU, ¢L, ANU,¢L, ANUgeL
Therefore NCSA™(L,z*)=<{5,,7,},0{vs 0,3 >.

3.7. Theorem: Let (X,z*)be a NCSTS and L, L, be two ideals in X. Then for any NCSs A and B on X
the following are holds.

(i) A= B = NCSA"(L,7*) = NCSB™(L, ")

(ii)L, <L, = NCSA"(L,,7*) = NCSB'(L,, ")

(iii) NCS(AUB)” (L,7*)= NCSA"(L,z*)UNCSB"(L, %)

Proof:

(i) Let A = B. Now show that NCSA™(L, ") = NCSB™(L,z*).

Let p, € NCSA™(L,z*). In a contrary way suppose that p, ¢ NCSB™(L,z*). Then 3 U e N(p,) >
BNUelL. Since AcB=ANUcBNUelL = ANU eL = p, ¢ NCSA™(L,z*) .A contradiction,
so p, € NCSB™(L,7").

(ii)Let L, cL,and py, € NCSA'(L,,z*). Now show that p, € NCSB'(L,,z*) . In a contrary way
suppose that p, ¢ NCSB™(L,,z*) 3U eN(p,) > BNU el . Since, cL, > ANUel, = p, ¢
NCSA"(L,,z*). A contradiction, so

py € NCSB™(L,,7%) .

(iii)Let py € NCS(AUB)™ (L,z*) < (AUB)NU gL for any p, eU < (ANUV)UBNU)¢L <
(ANU)¢Lor (BNU) gL < p, € NCSA™(L,z*)or

p, € NCSB"(L,z*) < p, € NCSA™(L,z*) U p, € NCSB"(L,z*).

3.8. Theorem: Let 7,“,7,” be two neutrosophic crisp supra topologies on a non empty set X. Then for
any NCL in X, 7,“ < 7,” = NCSA™(L,7,”) < NCSA"(L,z,”) .

Proof: Let 7, c7,” and pye NCSA'(L,z,”) . Then ANU gL for UeN(p,) , where
N(py)={U ez,” :py, €U} Since r“crz,” then ANUgL for UeN(p,) ., where
N(py)={U ez,” : py €eU}.Then p, € NCSA"(L,z,").

Then
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3.9. Definition: Let (X,z*,L) be a neutrosophic crisp ideal supra topological space. For a subset A of
X we define A*(z*,L)={xe X:ANNCS - cl(U)eL for every NCSOS U } is denoted by
NCSA® (z#, L) is called neutrosophic crisp supra local closure function.
3.10. Example: Let X ={5,,7,,v5,0,}, 7* ={py, X,0,P,Q}, where O =<{5,,n,}, o {w,}>, P=<
{6.mb oy, 0.} >, Q=<{n,}.0{0,v;}>
then (X ,7#) isaNCSTS and L ={¢,,S,T,V}is NCL on X, where
S =<{6.,m}Aws}{o.}>. T =<{é}{w:}do.}>, V =<{m,}{w:}{o,}>.
Hence (X,z#*,L)is NCLSTS.
Let A=<{w .} {n,}{6,}>and U, =0O,U, =P &U, =Q (-~ U is NCSOS).
Then AMNCS-cl(U,) ¢ L, A(INCS-cl(U,) ¢ L, ANINCS-cl(U,) « L.
3.11. Lemma: Let (X,z*,L) be a NCLSTS. Then NCSA™(L,z*) < NCSA*(z*,L) forevery Ac X.
Proof: Let p, € NCSA™(L,z").
ThenANU ¢ L , foranyU e N(p,).-
Since ANU < ANNCS-cl(U) =NCS-clU) ¢ L
Hence p, € NCSA*(z#,L).
3.12. Theorem: Let (X,z*,L) bea NCLSTS and A, Bare any two NCSs on X.
Then NCSA"(z#,L) UNCSB*(z*, L) = (NCSA(z*, L) UNCSB(z*, L))".
Proof: Let NCSA" (z*, L) UNCSB*(z*, L) = (NCSA(z*, L) UNCSB(z*, L))".
Now it is enough to show that (NCSA(z#, L) UNCSB(z*, L))" < NCSA*(z*, L) UNCSB* (z#,L) .
Let p, € (NCSA(z*,L)UNCSB(z*,L))*.
= p, € NCSA*(z#,L)and p,, € NCSB*(z*,L).
Therefore 3 U&Ver” > AN NCS- clU)gL ad Bl NCS- clU)e«L
=(ANNCS —cl(U))U(BMNCS —cl(V))
= (AMNCS —clU)UB)N(ANNCS —cl(U)UNCS —cl(V))
=(AUB)N(NCS —clU)UB)N(AU(NCS —cl(V))N(NCS —cl(U) UNCS —cl(V))
S NCS—-clUNV)N(AUB) ¢ L. Hence p, € (NCSA(z*,L)UNCSB(z*,L))".
So NCSA*(r*,L) UNCSB*(¢#,L) = (NCSA(z*, L) UNCSB(z*, L))".
3.13. Definition: Let (X,z*,L) be a neutrosophic crisp ideal supra topological space.
Then A'is called neutrosophic crisp L-supra open set (NCLSOS) if there exists

Aet”>AcAc NCSA™(L,z*). The family of all neutrosophic crisp supra L-open sets are denoted by

NCLSOS(X).
3.14. Definition: The complement of 3.13. Definition is called neutrosophic crisp L-supra closed sets
(NCLSCS). The family of all neutrosophic crisp supra L-closed sets are denoted by NCLSCS(X).

3.15. Theorem: Let (X,z“,L) be a NCLSTS. Then A e NCLSOS(X)if and only if A< NCS int (
NCSA™(L,z%)).
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Proof: Let A e NCLSOS(X)then 3Aer” 5> AcAc NCSA™(L,z*)but

NCS -int ( NCSA™(L,z*)) < NCSA"(L,z*) and A= NCS -int ( NCSA™(L,z*)) (~Aer”ie. Ais
NCSOS). Hence A = NCS int (NCSA™(L,z*)).

Conversely A = NCS int ( NCSA™(L,z*)) < NCSA™(L,z*)then 3 A= NCS -int ( NCSA™(L,7*)) c
NCSA™(L,7*) = A € NCLSOS(X).

3.16. Theorem: Let (X,z*,L) be a NCLSTS. If A,Bbe any NCSs in X and A e NCLSOS(X), Be7*
then A(NB € NCLSOS(X).

Proof: Let A e NCLSOS(X) = A < NCS int (NCSA™(L,z*)).( from 3.15)

Then ANB < NCSint (NCSA™(L,z*))NB=NCSint (NCSA"(L,z*) NB), we have A(B < NCSint
(NCS(ANB)"(L,7*)) = ANB e NCLSOS(X) (from 3.15).

3.17. Definition: Let (X,z*,L) be a neutrosophic crisp ideal supra topological space and Bis

neutrosophic crisp set in X. Then the neutrosophic crisp supra ideal interior & closure of  defined as
follows
(i) NCL-NCS-int (B)=U{A:1isNCLSOS in X & A c S}

(i) NCL-NCS-cl (B)={A : 4 isNCLSCSinX & fc 1}
3.18: Definition: A map w:(X,7*) — (Y,o*) with neutrosophic crisp ideal L in X is said to be
neutrosophic crisp L-supra continuous (NCL-SCSM) if for every A e 6, @ *(A) € NCLSOS(X) .

3.19. Theorem: Amap w:(X,7*) — (Y,o*) with neutrosophic crisp ideal L in X is

NCL-SCSM then
(i)The inverse image of each NCSCS in Y is a NCLSCS.

(if)For a neutrosophic crisp point p, in X and each Aeo” containing @(p,)3 A e NCLSOS(X)
containing p, > @(A) c o”.

Proof: (i) Given w: (X,7*) — (Y,o") with neutrosophic crisp ideal L in X is NCL-SCSM. Let A€Y is
NCSCS then A®is NCSOS,

by @ (A°) = (0™ (A")) e NCLSOS(X) thus ™*(A)is NCLSCS.

(ii)Since A e c* containing w(p,,) then @ *(A) e NCLSOS(X) (- @is NCL-SCSM).

By putting A =@ '(A) we have o(A) c o*.

Conclusion: NCL in neutrosophic crisp supra topology, neutrosophic crisp supra local functions,
NCLSOS, NCL-SCSM are introduced and some of its basic properties are investigated and finally there
is new way for further research in this area related to neutrosophic crisp supra topology.
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