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Abstract

Set theory is one of the tools that plays an effective role in both applied and practical fields. It was circulated and
used to facilitate and treat many important scientific problems. It should be noted that we mention the fuzzy sets,
which is a subset of X x [0, 1], the soft sets, which are a subset of E x p(z), center sets, which are subsets of p(z) x p(x)
and the dual soft sets are subsets of E X p(z) X p(y), where E is the parameters of elements of X and Y. Here in this
paper, the concepts of ideal and local function have been generalized to dual soft sets and the study of their impact
within this field.
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1 Introduction

The concept of idealism first appeared in a Genr 1933 by the scientist Kuratowski [IT] due to its great importance
through its immersion in topological spaces, where it was studied on the fuzzy set theory that the scientist knew Zadeh
in the year 1965 [14]. In 2020 [4] the researcher Af-Mohammed studied the concept of idealism on these sets, as well
as studying several types of local functions on them which was originally know in 1945 by Vaidyanathaswany [13].
In 1999 soft sets were defined by Molodtsov [I2] in 2018 [5l [6] the researcher Awad studied the concept of ideal on
these sets, It also developed a new definitions of soft cluster points, and these points influenced notions of separation
axioms producing impressive results in this respect. In 2019 [I], 2} 3], the researcher Abdulsada developed a new type
of sets called center sets, based on the proximity relations that researcher Efremovic in 1952 [I0]. He also developed
a new definition of ideal called center ideal, where he studied its most important properties with in this field. In 2006
[15]. A new type of topological spaces was created by researcher Irina, who called it i-topological spaces. In the years
2019-2021 [, 8, @] researcher Mahdi invited these spaces based on ideal and liked them with proximity relation to
produce new concepts of density as well as defining the local function based on these new spaces.

2 Preliminaries

Definition 2.1. [7] The sub collection Iy, 1,y of DS, u,) is called the dual soft ideal if satisfy the following.
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1. If (A, Fl,Gl) S II(U1,U2)E and (B’F27G2)E - (A,Fl,Gl) then (B,F27G2)E S II(U1,U2)E'
2. If (A,Fl,Gl).(B,F27G2) S I(Ul,UQ)E then A7F1,G1) @] (B,FQ,GQ) S II(Ul,Uz)E'

Definition 2.2. [7] The sub collection StTg of DS, v, is called dual soft topology StTr on Xp; if satisfy.

1. Ops, Xps € StTE.
2. If FGA7f1G15 c StTE then FGA N flGlB S StTE
3. For any index A if fiGiAI € StTg. Then UieAfiGiA, € StTg.

So StTr = {0ps, Xps, FG 4} is dual soft topology and (X ps, StTg) is dual soft topological space.

3 Dual Soft Local Function

Definition 3.1. Let (Xps, StTw, 1y, v,)) be dual soft ideal topological space and F'G 4 be a subset of Xps. Then
the forma.

FG% = {eyy € Xps for each HK4 € StTr(ery) : HKA N FGa ¢ 11y, v,)} is called second type of soft local
function of F'G 4, when HK 4 is StTg-open and e, € StTg.

Example 3.2. Let X = {x1,22},Y = {y1,y2}, E = {e1,ea2,e3}, A = {e1,e2}
FGa = {(er,{z1},{n1}), (e2, {z2},0), (e5,0,0)}
HE = {(ex, {2}, {1}), (e2, X, {y2}), (€3, 0,0)}
H1Ky ar = {(e1, {z1},0), (e2,{z1}, {y1}), (e5,0,0)}
HyK3 a2 = {(e1, X, {y1}), (e2, X, Y), (e3,0,0)}
H3K3 a3 = {(e1,0,0), (e, {x1},0), (e3,0,0)}
StTg = {0ps, Xps, HK o, HI K1 a1, HyK> A2, H3K3 a3} then we have that.

FG% = {(e1, X, {m}), (er, {za}, {m1}), (er, {1}, 0), (e2, X, {2}), (e2, X, Y)}.

Remark 3.3. The minimal dual soft ideal is {}ps} in any dual soft ideal topological space (Xps, StTg, Iy, v,))
and the maximal dual soft ideal is {P(Xps)}.

Theorem 3.4. Let (Xps, StTg, 1y, v,)) be a dual soft ideal topological space the following properties are hold:

1. HK 4 C FG4 then HK?, C FGY,

2. If JJ(Ul,Uz) D) II(U17U2) on Xp, then F‘sz‘(JJ([]17[]2)7 StTE) C FGZ(II(Ul,Uz)v StTE)
3. FGZ(III(Ul,Ug) n II2(U1,U2)) = FG*A(II].(U17U2)) U FG*A(IIQ(Ul,Uz))

4. (HKAUFG) = HK5 U FGY,

Proof .

1. Let egy ¢ FG* then there exist HK 4 containing ezy such that HK4 N FGp € Iy, v, for each StTg since
HK4y C FGathen HKyNFGp C HKA N FGp € 1y, u,) then ey, ¢ FG* this implies HK, C FG,.

2. Let eyy € FG%(JJw, v,),StTE) then for each HK, € Stle,, such that HKy N FGa ¢ JJw, v, since
JJ(Ul,UQ) D) II(U17U2) so HK ANFG 4 ¢ II(Ul,UQ) then €xy € FGTA(JJ(Ul,Uz)v StTE) hence FGZ(JJ(UhUz)a StTE) C
FG*A(II(UlyUQ),StTE).

3. Since IIl(UhUz)mIIQ(Ul,Uz) C IIl(Ul,Uz) and IIl(Ul,Uz)ﬂII2(U1,U2) C IIQ(Ul,Ug) and by (2) we have FGZ(III(Ul,Uz)) C
FGZ(III(Ul,U;\,) N IIQ(UhUz)) and FGZ(IIZ(Ul,Ug)) C FGZ(III(Ul,Ug) N II2(U17U2)), let ey € FGZ(III(Ul,Uz) N
Iy, u,)) for each HVy € StTg(eqy) such that HKA N FGa & 11y, v,) N Iyw, u,) hence HKANFGA ¢
Iy, u,) or HK4 N FG,y ¢ Iy, ,u,) then ey € FGZ(Ill(Ul,UQ)aStTE) Or €y € FGE(IIZ(U17U2)7StTE) this
implies Exy S FG*A(III(UI,UQ)) @] FGZ(Ilz(Ul,Uz))‘

4. Let epy € (HKA U FGy4)* then for each HK, € StTg such that HK, N (HK4 U FGa) ¢ 1y, vy, €xy €
HK, UFG this implies ey € HK} UFGY, (HKAUFGA)* CHK,UFGY, FGp, FG4 C HKAUFG4 thus
HKL, C(HKAUFG4)*, FG% C(HKAUFG,4)* thus HK, UFG*% C (HKAUFG,)*.
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Theorem 3.5. Let (Xps, StTg, 1y, v,)) be a dual soft ideal topological space the following properties are hold:

1. HKL, — FG% = (HK4 — FGa)* —HK', C (HK4  — FGa)*
2. HKANFGY C (HKANFGy)* for each HK 4 € StTg
3. (FG%)* C FG%)

Proof .

1. Since FG4 = (HKA - FGA) ] (HKA n FGA) by proof (4) FGY = (HKA — FGA)* U (HKA — FGA)*,
FGY% —HK} = FG% N (Xps — HK}) so we get
= (FGA —HKA)* @) (HKA ﬁFGA)* N (XDS —HK;Z)
= (FGa — HKA)" N (Xps — HK%) U(HKA N FGA)* N (Xps — HK?)

:((FGA—HKA)*—HKIZ)U@C (FGA—HKA)*.

2. Let epy € HKANFG? then e,y € HK 4 and e,y € FGY for each HK 5 € StTE(eyy) then HKANFGY & 11y, v,
for if possible then e, ¢ (HK4s N FGa)* then there exist LGy € StTg(ezy) such that LM N (HK4 N
FGy) € Iy, v, then (LMyNHKA)NFGa € Iy, v,) which contradiction then e,, € (HK4 N FG4)* hence
HEKANFGY C (HKsNFG4)* for each HK4 € StTE.

3. Let eyy € (FG?)* then for every HK 4 € StTg, FG5 N HK A ¢ 11y, v,) and hence FG*% N HK 4 # () for every
HK 4 € StTg thus we have FGa NHKA ¢ Iy, v,y and ey € (FG%)*.

[l

The following example show that the converse of properties (1) is not true.

Example 3.6. Let X = {x1,22},Y = {y1,y2}, E = {e1,e2,e3}, A = {e1,e2}
StTe = {0ps, Xps, LMa, L1 My a1, LoMs a2, LsMs 43} from example
FGa={(er,{z1},{y1}), (e2, {z2},0), (e3,0,0)}

PGy = {(e1, X, {y1}), (ex, {z2}, {wn}), (e1, {z1},0), (e2, X, {92}), (e2, X, V) }.

HEK 4 = {(e1, {1}, {y2}), (e2, {2}, {y1}), (€3, 0, 0)}

HE = {(e1, {21}, 0), (e2, {22}, 0), (e2, X, Y)}

PG — HK = {(e1, X, {y1}), (ex, {z2}, {y1}), (e2, X, {y2})}

FGa—HEKa = {(er,{z1},{y1}), (e2, {z2},0)}

(FGa— HEKA)" = {(e1, {z2}, {y2}), (e1, {z1}, 0), (e1, X, {m1}), (e2, X, {ya}), (e2, X, Y)}
(FGa—HKA)" — HK} = {(e1, {21}, {y2}). (e, X, {m1}), (e2, X, {y2})}

Therefore (FGa4 — HK 4)* g_ FGYy —HK, = (FGa— HKA)* — HK.

The following example show that the converse of properties (2) is not true.

Example 3.7. Let X = {x1,22},Y = {y1,y2}, E = {e1,ea2,e3}, A = {e1,e2}
StTg ={0ps, Xps, HKa, H1 K1 a1, H2K3 a2, H3K3 a3} from example
FGa = {(er,{z1}, {y1}), (e2,{z2},0), (e5,0,0)}

FGy = {(er, X, {y1}), (ex, {wa}, {w1}), (ex, {21}, 0), (€2, X, {2}), (e2, X, ¥) }.
HE 4 = {(e1, {z2}, {n1}), (e2, X, {y2}), (e3,0,0)}

HEANFG) = {(e1, {z2}, {y1}), (e2, X, {n2})}

(HEKANFGA)" ={(e1, {z2},{11}), (€2, X, {y2}), (€2, X, Y)}
(HKANFGA)* gHKAﬂFGZ

The following example show that the converse of properties (3) is not true.

Example 3.8. Let X = {x1,22},Y = {y1,y2}, E = {e1,ea2,e3}, A = {e1,e2}
StTe = {0ps, Xps, HKa, H1 K1 a1, HoK3 a2, H3K3 a3} from example [3.2]
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FGa={(e1,{z1},{y1}), (e2, {2}, 0), (e3,0,0)}

PGy ={(e1, X, {y1}), (ex, {z2}, {1 }), (e1, {z1},0), (e2, X, {92}), (e2, X, V) }.
(FG3)" = {(e1, {za}, {v2}) (e1, X, 0), (e2, X, {92}), (€2, X, Y}

Therefore, FG% ¢ (FG*)*.

Theorem 3.9. Let (Xps, StTg, 1y, v,)) be a dual soft ideal topological space the following properties are hold:

1. (FG4— FG%) N (FG4 — FGY)* =0

2. f HK 4 € StTg then HKANFGY% C (HKANFG4)*

3. For each Iy, v,) € Iy, v, then IIU; =0

4. For IIU4 € ILyy, 1) then (FG4 — FG%)* = FG = (FG4 — IIU%)*

Proof .

1. Let eyy € (FG4—FGY) and e,y € (FG4—FG*)* then e,, € FG 4 then there exist HK 4 € StTg(ezy) such that
HKANFG4 € II(UI,U2)7 let €y € (FGA — FGZ)* for each H1K1A S StTE(ewy) SO H1K1A n (FGA — FGZ)* ¢
Iy, vy, (HiK1, NFGA)N(FGY)° € Hi K1, NFG4 hence HKA N FG 4 ¢ 11y, v,) which contradiction thus
(FGa— FG*)N(FGa — FG%)* =10.

2. Let eyy € HKA N FGY then ey € HK4 and ey, € FGY then LUA N FG4 ¢ Iy, v, if possible that then
eey & (HKANFG 4)* then there exist (L1V1,) such that (HKANFGa)NLiV1, € Iy, u,) s0 (HKANL1 Vi, )N
FGa € 1ly, v,), HKANFGA € Iy, y,) which contradiction then e, € (HKA N FG4)*.

3. Let Iy, v,) € Ilyu,,u,) and suppose that e;, € IIT(UMUQ) then there exist HK4 € StTg(ezy) such that
HEa N 1y, v,) ¢ Iz, then Iy, v, ¢ Ilzw,,u,) which contradiction thus I3, = 0 for each
I, v, € 1w, ,us)-

4. (FGAUII)* C FGY let eey € (FGAUIIL)* then (FGAUILy, u,))NHKA ¢ 111y, vs,), for each HK 5 € StTg(eqy)
if possible that e,, ¢ F'G% then there exist H1 K1, € StTg(eyy) such that IT € II} and Hi Ko N 11y, v,) C
III(Ul,UQ) then (HlKlA NFGa)U (HIKIA N II(UI,UZ)) € III(Ul,UQ) hence e, ¢ (FGa U II(Ul,Uz))* which
contradiction thus e,, € FG% so (FGa U Iy, v,))" = FGY%. Now since FG4 — Iy, v,y © FGa then
(FGa — II(U17U2))* C FGY, let ezy € FGY so HKp N FG 4 ¢ IIl(Ul,Ug) then there exist HK 4 € StTE(exy) if
possible that ezy ¢ (FGAUIly, 1,))" there exist H1 K1, € StTg(eay), (FGaA— 11y, 1)) NH1K1, € ITiw, )
But (FGa — Iy, v,)) NH1K1, = (FGa _IIE:Ul,Uz)) NH\Ky, = (FGANH\ K, NH1K{,), (FGANH Ky, N
(II(CUl,Uz)UHlchA)) = FGA0H1K1Aﬂ(H1K1AOII(U1,U2))C since II(U1,U2) S IIl(Ul,Ug) and IIl(Ul,Uz)mHlKlA Q
II(Ul,U2)> H K, ﬂII(Ul,U2) € II(Ul,U2) by (1) and (4) (FGAﬂHlKlA)ﬂ(IIﬁHlKlA)CU(IIﬂHlKlA) cll, =
(FGAﬂHlKlA)U(IIﬂH1K1A)m(IIﬁHlKlAl) S III(Ul,Uz) but FGAﬂHlKlA C (FGA ﬂHlKlA) € IIl(Ul,Uz)
but (FGaNH Ky, C (FGAaNHK;,)U(IINHK;,)) hence FG4 N H{K;, € II which contradiction thus
eey € (FG4 —I1)*, FG% C (FG4 — II)* there for FG% = (FGa — 11y, v,))"

O

Through features of the dual soft ideal and soft local function we can generate topology refine than original topology
on Xpgs. By a closure operator as follows cl*FG 4 = FG4 U FG* that is StTy, = {FG4 C Xps : cd*(Xps — FGa) =
Xps — FG4} in other words ,the dual soft closure satisfies.

L. c*Pps = 0Dps, cI*Xps = Xps

2. FG4 C Cl*FGA, for each FG 4 C Xbps

3. Cl*(FGA UHKA) = Cl*(FGA) Ucl*(HKA)
4. cl*(c*(FGa)) = c*(FGa)

So form this fact we have for each dual soft sets F'G 4 is dual closed if and only if FG4 C FG% and can prove that.

Proposition 3.10. For any dual soft ideal topological space (Xps, StTg, I11(v, v,)), if FG4 € StT}, then for any
ezy € FGa, there exist V1Gy, € StTg(eqy) and 11U € 11y, v, satisty VGa N (Xps — 11UA) C FG 4.

(From definition and proposition we get the main theorem).

Theorem 3.11. For dual soft ideal topological space (Xps, StTe, [y, v,)), the family
B(U1,Uz) = {F1Va — I11Ua; F1Va € StTg and 111Ux € Iy, v,)} is basis for the dual soft topology StT.
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4 Conclusion

By definition we can construct a new dual soft points in order to extract concepts corresponding to the concept

of dual soft separation axioms.
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