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ABSTRACT. In this paper, we present a new structure of basic proximity
of soft sets based on the notion of soft ideal. For I = {®}, we have the basic
proximity of soft sets and for other types of I we obtain many types of basic
proximity structure of soft sets. Also we redefine this structure by using
soft ideals. Some results of these spaces are: if (X, E, 1) is I-soft normal
space and (X, E,77) is Ré)—space7 then there exists I-Lodato proximity of
soft sets 7 such that 7" = 75,. Also the soft topology generated by I-
basic proximity of soft sets is finer than the soft topology generated by
Ra—éech closure operator of soft sets. Finally, for a bijective soft map
f (X, E) — (Y, Eo, 6f(f)), we construct the largest I-Lodato proximity of

soft sets 67 on (X, E1) such that f is I-proximally soft continuous mapping.

2010 AMS Classification: Primary, 54A10 Secondary 54H99

Keywords: Soft set, Soft ideal, I- basic proximity of soft sets, I-Lodato proximity
of soft sets, I-soft normal space.

Corresponding Author: E. Said (emansaid_30Q@Qyahoo.com)

1. INTRODUCTION

Soft set theory has been applied successfully in many complicated problems
such as economics, engineering, environment, social science, medical science, etc.,
that we cannot successfully use classical methods to solve it because of various types
of uncertainties present in these problems. There are several theories, for exam-
ple, theory of fuzzy sets, theory of intuitionistic fuzzy sets, theory of vague sets,
theory of internal mathematics, and theory of rough sets which can be considered
as a mathematical tools for dealing with uncertainties. Soft set theory is a new
mathematical tool for dealing with uncertainties which is free from the difficulties
of the above theories. In 1999, Molodtsov [28] initiated the theory of soft sets. In
[28, 29] Molodtsov showed several applications of soft set theory such as smoothness
of functions, game theory, operation research, Rieman integration, Perron integra-
tion, probability theory, measurement theory, etc. Maji et. al. [24] introduced an
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application of soft set theory to a decision making proplem. D. Pei et. al. [31] stud-
ied the relationships between soft sets and information system. Research on soft set
theory has been accelerated [3, 5, 6, 7, 13, 23, 25]. Soft set theory has been applied
in many topics like algebra, topology, etc. H. Aktas and N. Cagman [1] introduced
a notion of soft group. Also E. Inan [12] introduced a new algebraic structure in
proximity. Kharal et. al. [17] and Majumdar et. al. [27] introduced the notion
of mappings of soft sets. several authors like Shabir et. al. [32], Hazara et. al.
[8] studied the notion of soft topological spaces. Hussain et. al. [11] introduced
some properties on soft topological spaces. Lashin et. al. [18] investigated rough set
theory in the frame work of topological spaces. Also Aygunoglu et. al. [2] studied
soft product topologies and soft compactness. B. Tany et. al. [33] introduced the
topological structure of fuzzy soft sets. The notion of soft ideal was introduced by
Kandil et. al. [14]. Proximity structure was studied by Efremovi¢, Lodato, and oth-
ers [4, 19, 20, 21, 22, 30]. Hazara et. al. [9, 10] introduced the notion of proximity in
soft setting for the first time and a different notion of basic proximity based on soft
sets. Recently, Kandil et. al. [15, 16] introduced a new structure of proximity of soft
sets and a new structure of soft proximity based on the ideal notion. In this paper,
we introduce a new approach of basic proximity of soft sets based on the notion of
soft ideal. For I = {é}, we have the basic proximity of soft sets which is defined by
Hazara et. al. [10]. Also we redefine this structure by using soft ideals. The notion
of I-Lodato proximities of soft sets is also defined. The notion of I-proximally soft
continuous and I-proximally soft neighbourhood are also introduced. Some results
of these spaces are: if (X, E,7) is I-soft normal space and (X, E, ") is Ré—space,
then there exist I-Lodato proximity of soft sets & 7 such that 7% = 75.. Also we study
the relation between the topology generated by I-basic proximity and the topology
generated by RB—C’ech closure operator in soft setting . Finally, for a bijective soft
map f: (X, E1) = (Y, Es, (5f(1~)), we establish the largest I-Lodato proximity of soft

sets 0; which makes f I-proximally soft continuous mapping.

2. PRELIMINARIES

In this section we recall basic definitions, results and examples.

Definition 2.1 ([28]). Let X be a universe set, E be a set of parameters, P(X)
denote the power set of X and let A C E. A pair (F, A) is called a soft set over X,
where F' is a mapping defined by F' : A — P(X). In other words, a soft set over X
is a parametrized family of subsets of the universe X. For a particular e € A, F(e)
may be considered the set of e-approximate elements of the soft set (F, A). The soft
set (F, F) will be denoted by F. The family of soft sets over a universe X with the
same parameters E denoted by P(X)E.

Definition 2.2 ([25]). Let (H, A) and (K, B) be two soft sets over a common
universe X. Then (H, A) is a soft subset of (K, B), denoted by HAC Kp, if

(i) A C B,

(ii) Ve € A, H(e) C K (e).
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Definition 2.3 ([25]). Let (H,A) and (K, B) be two soft sets over a common
universe X. Then (H, A) and (K, B) are said to be soft equal, if (H, A) is a soft
subset of (K, B) and (K, B) is a soft subset of (H, A).

Definition 2.4 ([26]). The complement of a soft set (H, A) , denoted by (H, A)°
is (H,A)¢ = (H¢, A), where H® : A — P(X) is a mapping defined by H¢(e) =
X — H(e),V e € A.

Definition 2.5 ([25]). Let (H, A) be a soft set. Then (H, A) is called null soft set
denoted by @4, if Ve € A, H(e) = ¢.

Definition 2.6 ([25]). Let (H, A) be a soft set. Then (H, A) is called absolute soft
set denoted by A, if Ve € A, H(e) = X.

Definition 2.7 ([25]). The union of two soft sets (F, A) and (G, B) over a common
universe X is the soft set (H,C) = (F, A)U(G, B), where C = AU B and Ve € C,
F(e) ,if ecA—B
H(e) = G(e) ,ifee B—A
Fle)UG(e) ,ifee ANB.

Definition 2.8 ([25]). The intersection of two soft sets (F, A) and (G, B) over a
common universe X is the soft set (H,C) = (F, A)N(G, B), where C = AN B and
H(e) = F(e)NG(e) Ve € C.

Definition 2.9 ([8]). Let f: X — Y and f: E; — E5 be two mappings. Then a
soft mapping f = (f, f) : P(X)F* — P(Y)®2 is defined as:

(i) for all H € P(X)®1, the soft image of H under f, denoted by f(H) is a soft
set in P(Y)¥2 such that

F(H) _{ f(Uee f*_l(e:)H(t/e)) ,if f/*l(é) £ é
¢, if f71(e)=¢,e € Es.

(ii) for all K € P(Y)E2, the soft inverse image of K under f, denoted by f~1(K)
is a soft set in P(X)F! such that

FTHE) () = FHE(f(e))), Ve € .

Definition 2.10 ([33]). A non empty collection of soft sets over a universe X with
a fixed set of parameters E is said to be a soft topology of soft subsets over (X, E),
denoted by 7, if

(i) X,® e T,

(11) F,er= OZFz €T,

(iii) Fi,Fher = F]_ﬁFQ eT.

The space (X, 7, E) is called soft topological space over X. The members of 7 are
called open soft sets in X.

Definition 2.11 ([11]). Let (X, 7, E) be a soft topological space. A soft set H
€ P(X)¥ is said to be closed soft set in X, if its complement H€ is an open soft set.
The family of closed soft sets is denoted by 7°¢.
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Definition 2.12 ([34]). A soft set FF € P(X)¥ is said to be soft point, provided
that 3 z € X, e € F such that F(a) = {z}, if « = e and F(a) = ¢, if o # e, for
each a € E. The soft point denoted by z..

Definition 2.13 ([34]). The soft point x. is said to be belong to the soft set G €
P(X)E, denoted by z.E€G, if for e € E, {x} C G(e).

Definition 2.14 ([14]). A non empty collection of soft sets over a universe X with
the same set of parameters F is said to be a soft ideal on X with the same set E,
denoted by I, if

(i) He I and K € [ = HUK €I,

(i) He I and KCH = K €1 .

Definition 2.15 ([11]). Let (X, 7, E) be a soft topological space and I be a soft
ideal of soft sets over X with the same set of parameters E. Then

F*(I,7) = O{z : Op,AF ¢ I YO, € 7}

is called the soft local function of F with respect to I and 7, where O, is T-open
soft set containing x..

Theorem 2.16 ([11]). Let (X, 7, E) be a soft topological space and I be a soft ideal
of soft sets over X with the same set of parameters E. Then the operator

C*: P(X)P - P(X)F
defined by
C*(F) = FUF*
satisfies Kuratowski’s axioms and induces a soft topology on X with the same set of
parameters I called 7% given by

™ ={F € P(X)¥ : C*(F°) = F°}.
Definition 2.17 ([10]). A subset 6 of P(X)¥ x P(X)¥ is said to be a basic proximity
of soft sets on (X, E), if
(i) FOG < GOF,
(i) F6(GUH) < F6G or F6H,
(iii) FAG # ® = F G,
(iv) F6G = F,G # ®.

Definition 2.18 ([9]). A mapping C : P(X)? — P(X)¥ is said to be a Ceech closure
operator of soft sets on (X, E), if it satisfies the following axioms:

(i) C(®) = @,

(i) FCC(F),VF € P(X)®,

(iii) C(FUG) = C(F)UC(G),VF,G € P(X)E.

Moreover if C' satisfies the additional condition C(C(F)) = C(F),VF € P(X)¥,
then C is said to be a Kuratowski closure operator of soft sets on (X, E). If C is a
Clech closure operator of soft sets, then (X, E,C) is called closure space of soft sets.

Cech closure operator induces a soft topology on X with the same set of param-
eters E defined by

7. ={F € P(X)P . C(F°) = F°},
where F'¢ is the complement of the soft set F'.
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Theorem 2.19 ([10]). Let § be a basic proximity of soft sets on (X, E), F € P(X)¥,
e € E. Define

CO(F)(e) ={x € X : 2. 0F}
Then C?% is a Cech closure operator of soft sets on (X, E).

Definition 2.20 ([10]). Let C be a Cech closure operator of soft sets on (X, E).
Then C is said to be Ry, if for all 2,5 € X and for all e1,e5 € E, z € C(ye,)(e1) <
y € C(x., )(ez). The triple (X, E, C) is called Ry space.

Definition 2.21 ([10]). A basic proximity § of soft sets on (X, F) is said to be
Lodato proximity of soft sets on (X, E), if for each F,G € P(X)F

Fé6G < F3C%(@Q)

3. NEW STRUCTURE OF PROXIMITY OF SOFT SETS

Definition 3.1. Let I be a soft ideal on P(X)¥. An I-proximity soft space (X, E,
07 ) is a set X, a set of parameters E and a binary relation d; of soft sets on (X, F)
satisfying the following conditions: For all F,G, H € P(X)F,

(Pl) F(SI*G = G(Sj F,

(Pg) F(Sf (GOH) = F(Sf G or F6f H,

(P3) FNG ¢ I = F§; G,

(Py) F6;G = F,G¢ 1.

We will write F§;G if (F,G) € &7, otherwise will write F§;G.

Proposition 3.2. If I = {®}, then the I-basic proximity of soft sets on (X, E) is
a basic proximity of soft sets [10].

Example 3.3. Let I be a soft ideal on P(X)¥ and 6; be a binary relation on
P(X)¥ defined as:

F§;G=FG¢ I

Then It is clear that J; satisfies the conditions (Pp)-(Py). Thus d; is an I-basic
proximity relation on P(X)E.

Example 3.4. Let I be a soft ideal on P(X)¥ and 07 be a binary relation on
P(X)F defined as:

F§;G & FNG ¢ 1
Then It is obvious that J; satisfies the conditions (P;)-(Py). Thus 6; is an I-basic

proximity relation on P(X)¥

Lemma 3.5. Let (X,FE,0;) be an I-basic prozimity soft space, Fo;G, FCH and
GCK. Then Ho;K.

Proof. 1t follows directly from P; and Ps. O
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Theorem 3.6. Let (X, E,d;7 ) be an I-basic prozimity soft space, F € P(X)¥ and
e € E. Then the 6; operator
§;  P(X)P — P(X)F
defined by
Fi(e)={x € X : x.6; F}

satisfies the following conditions:

(1) Fel= Fr =,

(2) FCG = F% CGo1

(3) (F UG)’1 = F° UGT
(4) (FAG)1 CFor AGOT |
(5) FZF% | in general.

Proof. (1) let F% # &. Then 3 e € E such that F°1 (¢) # ®(e) = ¢. Thus 3
x € FO7 (e) such that z07 F. But by Py and the fact F € I, we have xgé F. So, we

have a contradiction. Hence F% = &.

(2) Let © € F° (e). Then z.0; F. Since FCG, z.0; G, by Lemma 3.5. Thus
x € G% (e). So F°r CGO1 .

(3) By part (2), (F1 OGor )é( UG)%1 . To prove the other inclusion, let z €
(FUG)’1 (). Then x.6;7 (FUG). By (P%), z.0; F or x.6; G. Thus x € F°I (e) or
r € G% (e). Sox € F5 (e) U G5 (e). Hence (FUG)° CF% UG . Therefore
(FUG)%1 = For UGt

(4) Tt is clear by part (2).

(5) Let X = {hy,ha}, E = {e1,ea}, 67 be an I-basic proximity of soft sets which
is defined in Example 3.4 and let I = {®, F}, F, F3}, where

Fi(e1) = ha, Fi(e2) = ha,
Fy(e1) = ¢, Fa(ez) = ho,
F3(€1) = h27F3£€2) = ¢ ~
If F = I, then F° = &. Thus FZF°r , in general. g

Theorem 3.7. Let (X, E,6; ) be an I-basic prozimity soft space, F € P(X)¥ and
e € E. Then the operator
Cc%  P(X)E - P(X)E

defined by
(2.1) C°% (F)(e) = F(e) U F%1 (e)
18 Ré) -C'ech closure operator of soft sets on (X, E) and induces a soft topology on X
with the same set of parameters E defined by

75, = {F € P(X)P : C% (F°) = F°}.

Proof. (i) Since ® € I, ®° = ®, by Theorem 3.6 (1). Then C°7 (®) = ®.
(ii) Formula (2.1) implies that FCC (F).
(iii) Let F,G € P(X)¥ and e € E. Then by Theorem 3.6 (3), C° (FUG) =
CO% (F)OCT (G). Thus C% is a Cech closure operator of soft sets on (X, E). Let
64
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2,y € X and ej,ez € E. Then z € C% (ye,)(€1) & Te, 07 Yoy & YesO7 Tey & Y €
(2¢,)°7 (e2) < y € C% (x¢,) (e2). Thus C%7 is an Ry-Cech closure operator of soft
sets on (X, E). O

Theorem 3.8. If C is an Rz)—Cv'ech closure operator of soft sets on (X, E), then
there is an I-basic prozimity §; of soft sets on (X, E) such that Co1r C C.

Proof. Define
F§;G & (C(F)NG)O(FAC(G)) ¢ I and F,G ¢ I.

(P1) Tt is clear that F'6;G < Go; F, by the definition of 07 .

(Py) Let F,G, H € P(X)®. Then ]

Fs; (GOH) < (C(F)A(GUH))O(FAC(GOH)) ¢ I and F,GOH ¢ I

& ((C(F)NG)U(C(F)NH))U((FAC(G))J(FNC(H))) ¢ I,F¢ Tand G ¢ 1 or
Hel

& (C(FNG)O(FNC(G)) ¢ T and F,G ¢ I or (C(F)NH)J(FNC(H)) ¢ I and
FH¢lI

<:>F§I~G or F(Si H.

(P3) Let F,G € P(X)® such that FAG ¢ I. Then by Definition 2.14 (ii),
(C(F)NG)J(FNC(G)) ¢ I and F,G ¢ I. Thus F§;G.

(Py) By the definition of 67, F6;G VF € I or G € I. Then &; is an I-basic
proximity of soft sets on (X, E). To prove that C°7 C C. Let F € P(X)P e € E
and let z € C%1 (F)(e). Then z € F(e) or x € F %1 (e). If z € F(e), then the result
holds. If » € FY (e), then z.0; F and thus (C(z¢)NF)U(z.NC(F)) ¢ I and z.,
F ¢ 1. So C(x)NF ¢ I or 2.,NC(F) ¢ I. If 2,NC(F) ¢ I, then z.,NC(F) # &
and thus x € C(F)(e). If C(ze)NF ¢ I , then C(z.)NF # ®. So 3 e; € E such
thatC(x.)(e1) N F(e1) # ¢. Hence 3 y € X such that y € C(z.)(e1) and y € F(eq).
Since C is an Ry-Clech closure operator of soft sets on (X, E), z € C(ye, )(e). Since
y € F(e1), y,CF. Then C(y.,)CC(F). Thus 2 € C(F)(e). So C% (F)(e) C
C(F)(e). Hence C° (F)CO(F). O

Definition 3.9. Let 6; be an I-basic proximity of soft sets on (X, E). Then §; is
said to be an I-Lodato proximity of soft sets on (X, E), if for each F,G € P(X)F,

F§;:G < F§:C% (G).

Theorem 3.10. If §; is an I-Lodato prozimity of soft sets on (X, E), then C% is
a Kuratowski closure operator of soft sets on (X, E).

Proof. Let 6; be an I-Lodato proximity of soft sets on (X, E). Then C% is a
Cech closure operator of soft sets on (X, E). Let F € P(X)”, e € E. Then by
Theorem 3.7 (2), C° (F)CC? (C% (F)). To prove the reverse inclusion , let x €
C%1 (O (F))(e). Then = € C% (F)(e) or x € (C% (F))° (e). Thus € F(e) or
x € F% (e) or 2.6;C% (F). So x € F(e) or z.6;F or z.6;C% (F). Since J; is an
I-Lodato proximity of soft sets on (X, E), x € F(e) or 2.0;F . Thus 2 € C% (F)(e).
So C% (C%1 (F))CC% (F). Hence C% (F) = C% (C%1 (F)). O
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Definition 3.11. A soft topological space(X E, 7) is called I-soft normal space,
if V Fy, F> € 77¢ such that N Fy e I 3 H,G € 7 such that F{CH, F,CG and
HAG € I, where 7*¢ is the family of all 7*-soft closed sets.

Theorem 3.12. Let I be a soft ideal on (X, E), (X,E, 7) be an I-soft normal space

and (X, E, 7) be an Ro space. Then there is an I-Lodato proximity of soft sets on
(X, E) such that C°1 = C*.

Proof. Define ~
Fé; G& CH(F)NC*(G) ¢ 1.
(P1) Tt is clear that F'é; G < Gd; F, by the definition of 6; .
(P2) Let F,G,H € P(X)¥. Then

F§; (GUH) & C*(F)NC*(GUH) ¢ T
& Cr(F)N(CH(G)ucr (H))% 3
& (C*(F)NC*(G))u(C (Fﬂ*~()¢1
& C*(F)NC*(G) ¢ 1 or C*(F)NC*(H) ¢ 1

< Fé;G or Fo;H.

(P3) Let F,G € P(X)F such that F N G ¢ I. Then by Definition 2.14 (ii),
C*(F)NC*(G) ¢ I. Thus F§;G.

(Py) By the definition of 87 , F6;G VF € T or G € I. Let F € P(X)”, e € E and
x € C% (F)(e). Then z € F(e) or ¢ € F7 (e). If x € F(e), then the result holds.
If 2 € FO1 (e), then x. 6; F and thus C*(z.)AC*(F) ¢ I. So C*(x.)AC*(F) # .
Then 3 e; € E such that C*(z.)(e1) N C*(F)(e1) # ¢. Thus 3 y € X such that
y € C*(x.)(e1) and y € C*(F)(ey). Since C* is an Ry, closure operator of soft sets of
(X,E), © € C*(ye,)e). Since y € C*(F)(e1), ye, CC*(F). So C*(ye,)EC*(C*(F)).
Hence x € C*(F)(e), i.e., C%T (F)(e) C C*(F)(e). Therefore C%1 (F)CC*(F).

To prove the reverse inclusion, suppose that = ¢ C°7 (F)(e). Then = ¢ F(e)
and x ¢ F(e). Thus x.6;F. So C*(x.)AC*(F) € I, by the definition of §; . Since
(X,E, 7) is I-soft normal space, 3 H,G € 7 such that C*(z.)CH and C*(F)CG
and HAG € I. This result and Definition 2.14 (ii) imply 3 H € 7 such that z.EH
and HAF € I. Then z ¢ C*(F)(e). Thus C*(F)CC?r (F). So C% = C*.

To prove that J; is an I-Lodato proximity of soft sets on (X, E), let F§;C7 (G).
Then C*(F) N C*(C% (G) ¢ I. Thus C*(F) N C*(C*(G)) ¢ I . Since C* is a
kuratowski closure operator, C*(F) N C*(G) ¢ I . So F&§;G. Also if F§;G, then
F§;0% (G). O

Definition 3.13. Let 6; be an I-basic proximity of soft sets on (X, F) and F,G €
P(X)¥. Then G is said to be d; -soft neighbourhood of F' (in symbols, F < ; G), if
F§;Ge.

The set of all 07 - soft neighbourhood of F' will be denoted by N(é; ,F). When
there is no ambiguity we will write Ns. (F) for N (67 , F).

Proposition 3.14. Let 6; be an I-basic prozimity of soft sets on (X,E), F €
P(X)E, e € E and z.€F. Then . < 7 F' & F is a neighbourhood of x. in the
closure space (X, E,C°).
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Proof. Te L I
S xdFC s (F )01 (e) & & O (F)(e)
& 2,00 (F°) =
& F is a 67 —neighbourhood of z. in the closure space (X, E,C°7 ). O

Lemma 3.15. For each F,G € P(X)F, the following results hold:
(1) G € Ns. (F) = F° € Ns. (G°),
(2) N5, (FUG) = N5, (F)NN5s, (G).
Proof. (1) Let F,G € P(X)¥ such that G € Nj, (F). Then F6;G¢. Thus G°6;
(F°)¢, by (P1). So G¢ <« j F°. Hence F° € N (07 ,G°).
(2) Let H € N;, (FUG) & (FOG )6;H®
~ Fngc and GSI*HC
<=>F<<I"HandG<<fH
& H € Ns. (F) and H € Ns; (G)
& H e N‘Sf (F)ﬁNgi (G) O

Lemma 3.16. Let 67 be an I-basic prozimity of soft sets on (X,E). Then
F°r =N{G:G € N5, (F)}.
Proof. Let x € F°1 (e). Then z.6; F. Thus 2. ZGe, for all G € Ns,. (F).Soz € G(e),
for every G € Ns. (F). Hence F°i (e) €N {G : G € Ns. (F)}(e).
To prove the reverse inclusion, suppose z ¢ Fdi(e). Then . 0F. Thus (z.)° €
Ns.(F). So "{G : G € Ny, (F)}C(x.)". Hence x ¢ N{G : G € Ns. (F)}(e). There-
fore F°7 =N {G : G € N5, (F)}. O

Lemma 3.17. Let F,G € P(X)E such that FCG. Then
Ns. (G)CNs, (F).

Proof. Let H € Ns_ (G). Then Gé;H¢. Since FCG, F§;H®. Thus H € Ns_ (F). So
Ns. (G)CNs., (F). O

Definition 3.18. A soft mapping f = (f, f) : (X1, B1, 07, ) = (Xa, By, d5,) is said
to be I -proximally soft continuous, if
Fé; G = f(F)é;,f(G) VF,G € P(X)E.

Theorem 3.19. Every proximally soft continuous mapping is soft continuous.

Proof. Let f = (f, f) (X1, Bn, 07,) = (Xa, B2, 05,)) be an I-proximally soft contin-
uous mapping and let F' € P(X )", ¢/ € B, such that f‘l(e’) # ¢. Then,
O )(€) = FU, cjaiy FO1 (€))
(U ¢ for(enfr € X1 xe 07, F})
(Ur ¢ oagent € X f(w) 37, £

e joaentf(@) € Xi: flze) 67, F(F)}
67
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= {f(x) € Xz : (F(@))e " J(E)}.
Thus f(F*h )(€) € {f( >eX2 (F(@))e 67, (P}, Le,

FF°R)(e) € ((F>)‘”2 (€).
So f(F°1 )C(f(F))°% . Hence

F(C1(F)) = f(FOF™ ) = f(F)Of(F°h )SF(F)O(f(F))’= = C% (f(F)).

Therefore f is soft continuous. O

Lemma 3.20. Let (X,65) be an I-basic prozimity of soft sets on (X, E), F,G and
H € P(X)P such that F§;G and GSAH € I. Then F§;H.

Proof. Since G°NH € I, F§;(GAH), by (Py). This result and F§;G imply F;H,

Lemma 3.21. Let I be a soft ideal on X with the same set of parameters E and
f:P(X)E = P(Y)P be a bijective soft mapping. Then f(I) is a soft ideal on'Y
with the same set of parameters E', where f(I) = {f(F): F € I} .

Proof. Straightforward. g

Lemma 3.22. Let I be a soft ideal of soft sets on (X, E) and F € P(X)®. Then
Ip={H:FAH ¢ I}

is a soft ideal on (X, E).

Proof. Straightforward. a

Theorem 3.23. Let f : (X, Ey,05) = (Y, E2,0;5) be a bijective soft map such
that 6f(1~) is an I-lodato prozimity of soft sets on (Y, Es). Then the largest I-lodato

prozimity of soft sets on (X, E1) which makes f I-prozimally soft continuous defined
by

F§;H < 3 G € P(Y)"™ such that f(F)b; ;G and f(H)NG € f(I).

Proof. We prove that ¢5 is an I-basic proximity of soft sets on (X, Ey).

(P1) Suppose Fé;H. Then 3 G € P(Y)P2 such that f(F)§;G¢ and f(H)NG €
f(I). Thus by Lemma 3.20, f(F)é;f(H). Let K = (f(F))°. Since f(H)d;f(F) and
FEN(f(F))e, HOFF.

(P2) Suppose (FUH)6;G. Then 3 K € P(Y)P2 such that (f(F)Uf(H))6;K¢ and
F(G)AK € f(I). Then by (P3), F§;G and HJ;G.

Conversely, Suppose Fé;G and HS;G. Then 3 Ki, K2 € P(Y)F2 such that
f(F)5f(f)K1c7 f(H)‘Sf(f)KQca FG)NK: € f(I) and f(G)NK> € f(I). Thus by (%)
and Definition 2.14 (i) , (f(F)Of(H))gf(i)(Klng)c and f(G)N(K,0K,) € f(I).
So (FUH)d;G.
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(Ps) Suppose Fo;H. Then 3 G € P(Y)P2 such that f(F)gf(f)Gc and f(H)NG €
f(I). Thus by Lemma 3.20, f(F)d 5 f(H). So f(E)Nf(H) € f(I), by (P3). Since
f(FAH)C f(F)Af(H), f(FAH) € f(I), by Definition 2.14 (ii). So FNH € I.

(Py) Suppose F € I and let G = ® € P(Y)*>. Since f(F)d s nY and f(H NG =
& e f(I), F5;H.

To prove that f : (X, Ey,0;5) — (Y, E»,0 (f)) is I-proximally soft continuous,
suppose that F, H € P(X)F* such that f(F)d (i f (H). Since 67 is an I-lodato
proximity of soft sets on (X, Ey), f(F)§ (I)C"SW (f(H)) and we have

(C*O (F(H))OF(H) = & € f(I).
Then F3;H.

Now, we prove that d; is the largest I-basic proximity of soft sets on (X, E;).
Let aj be any I-basic proximity of soft sets on (X, E1) such that f : (X, Ey, aj) —
(Y, E2,045)) is I-proximally soft continuous and F&;H. Then 3 G € P(Y)"2 such
that f(F) f(I)GC and f(H)AG € f(I). Thus by Lemma 3.20, f(F)Sf(f)f(H). Since

f is I-proximally soft continuous, F aH. So the result holds.
Finally, we prove that d7 is an I-lodato proximity of soft sets on (X, E7). Let
Fé;H. Then 3 G € P(Y)P2 such that f(F)$ f(,)G and f(H)NG € f(I). Thus

by Lemma 3.20, f(F)Sf(f)f( ). Since d ) is an I-lodato proximity of soft sets on
(X, Es), f(F)gf(f)CéfU)(f(H)) and we have
(Cord (f(H)))NC™D (f(H)) = ® € f(I).
Since f is I-proximally soft continuous, f(C°1(H))CCr@ (f(H)). So
(OO (J(H))Af(CPn () = & < 1(]).
Hence F6;C% (H). O

4. [-BASIC PROXIMITY STRUCTURE OF SOFT SETS AND SOFT IDEAL

Let I be a soft ideal of soft sets on (X, E) and 6; be a binary relation on P(X)?
and F € P(X)¥. Define

5;|F] = {G € P(X)¥ : F&; G}.
Proposition 4.1. If 6; is an I-basic prozimity of soft sets on (X,F) and F €
P(X)E, then §;[F) is a soft ideal on (X, E).

Proof. Since ® € I, F§; ®. Then ® € §;[F]. Thus 6;[F] # ¢. Let H € §;[F]. Then
Fé; H. Since GCH, Fo;H, by (P,). Thus G € 6;[F]. Let H,G € §;[F]. Then Fi;G
and Fé;H. By (P), Fé; (GUH). Thus GUH € 6; [F]. So §;[F] is a soft ideal on
(X,E). O

69



A. Kandil et al./Ann. Fuzzy Math. Inform. 15 (2018), No. 1, 59-72

Definition 4.2. Let I be a soft ideal of soft sets on (X, E). A binary relation 07
on P(X)F is said to be an I—basic proximity of soft sets on (X, E), if §; satisfies
the following conditions:

(i) F e 6f[H] = H € (SI*[F],

(ii) F € 51*[H] and G € 6f[H] & FUG € (SI*[H],

(ili) F € 6;(H] = FNH¢€ I,

(iv) F € 0;[H)VF € I, H € P(X)".

Theorem 4.3. A binary relation §; on P(X)F is an I-basic prozimity of soft sets
on (X, E) if and only if it satisfies the following conditions:
(1) Fe (51"[H] = H e (51~[F}7
(2) 8;[F] is a soft ideal on (X, E) VF € P(X)¥ and ICH;[F],
(3) 0;[F] € Ip.

Proof. Suppose that ¢; is an I-basic proximity of soft sets on (X, E). It is clear that
(1) and (2) are satisfied. To prove (3), let H € §7[F]. Then FAH € I. Thus H € Ip.
So 0;[F] C Ip.

Conversely, it follows directly from (1), (2) and (3) that (i), (ii), (iv) hold. To
prove (iii), let H € §;[F]. Then by (3) H € Ip. Therefore HN F € I. Consequently
d; isan I-basic proximity of soft sets on (X, E) . O

Proposition 4.4. If 67 is an I-basic prozimity of soft sets on (X,FE) and F, H and
G € P(X)® such that F' € §;[H] and GCH, then F € 6;[G].

Proof. Let F € §;[H] and GCH. Suppose that F ¢ 0;[G]. Then Gd; F, but GCH,
then by Lemma 3.5, Ho; F. Thus F ¢ 6;[H|. Which is a contradiction. O

5. CONCLUSIONS

In this paper, we have introduced a new description of basic proximity of soft
sets by using the soft ideal notion. Also we have studied the relation between the
soft topology generated by I-Lodato proximity of soft sets and the soft topology
generated by a Kuratowski closure operator of soft sets. Also we have studied the
relation between the soft topology generated by I-basic proximity of soft sets and
Ré—C’ech closure operator of soft sets. For a bijective soft map f : (X, E;) —
(Y, E275f(1~)), we have obtained the largest I-Lodato proximity of soft sets d7 on

(X, Eq) such that f is I-proximally soft continuous mapping. Finally, we redefine
this structure by using soft ideals.
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