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ABSTRACT

In this paper, we introduce and study the concept of soft semi-I-open sets with respect to an ideal. Then using these
sets, we also study soft semi-/-continuous functions, soft semi-/-open functions and obtained some characterizations

and several properties concerning these functions.
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1. INTRODUCTION

Molodtsov [1] introduced the concept of soft set theory
in 1999. He applied the soft theory in several directions,
such as game theory, probability, Riemann integration,
operation research, etc. In recent years the development
in the fields of soft set theory and its applications has
been taking place in a rapid pace. The operation of the
soft sets are redefined decision making method was
constructed by wusing these new operations [2].
Topological structures of the soft set theory were first
studied by Shabir and Naz [3]. They introduced and
studied some concepts such as soft topological space,
soft closed and soft open set, soft interior, soft closure
and soft subspace, etc. Kharal and Ahmad [4] defined
the notion of soft mappings on soft classes. Then
Aygilinoglu and Aygiin [5] introduced soft continuity of
soft mappings, soft product topology and studied soft
compactness. Nazmul and Samanta [6] studied the
neighbourhood properties in a soft topological space.
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The topic of ideals in general topological spaces is
treated in the classic text by Kuratowski [7]. This topic
has an excellent potential for applications in other
branches of mathematics. This subject was continued to
study by general topologists in recent years [7, 8, 9, 10].
In 1990, Jankovic and Hamlett [11] introduced another
topology t*(I) by using a given topology 7, which
satisfies 7 € 7*(I). In 1952, Hashimoto [12, 13]
introduced the notion of ideal continuity. Then Jankovic
and Hamlett [8] defined I-open set in ideal topological
spaces. Later, Abd El-Monsef [14] studied /-continuity
for functions. Then Hatir and Noiri [15] introduced the
semi-/-open set and semi-/-continuity in 2002. Kale and
Guler [16] gave the definition of soft ideal and studied
the properties the soft ideal topological space. Moreover
they introduced the notion of soft I-regularity and soft
I-normality. Then, Akdag and Erol [23] defined soft I-
open sets and soft I-continuity of functions in 2014.

The purpose of this paper is to define soft semi-I/-open
set, soft semi-/-continuity, soft semi-/-open function
and we studied the several properties of these concepts.
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2. PRELIMINARIES

Throughout this paper, X will be a nonempty initial universal set and A will be a set of parameters. Let P(X) denote the
power set of X and S(X) denote the set of all soft sets over X.

Definition 1. [1] A pair (F, A) is called a soft set over X, where F is a mapping from A to P(X).

Definition 2. [17] Let (F1,A) and (F3, A) be soft sets over a common universe X. Then (F, A) is said to be a soft subset
of (F3,A) if F1(a) € Fy(a), for all @ € A and this relation is denoted by (F1,A) € (F3, A). Also, (F4,A) is said to be a
soft equal to (F, A) if F1(a) = F,(a), for all @ € A and this relation is denoted by (F1, A) = (F,, A).

Definition 3. [18] A soft set (F,A) over X is said to be a null soft set if F(a) = @ for all @ € A and this denoted by @.
Also, (F, A) is said to be an absolute soft set if F(a) = X, for all @ € A and this denoted by X .

Definition 4. [19] The complement of a soft set (F, A) is defined as (F, A)¢ = (F€, A), where F¢(a) = (F(a))c =
X — F(a), for all « € A. Clearly, we have (§)¢ = X and (X)¢ = @.

Definition 5. [3] The difference of two soft sets (F1, A) and (F, A) is defined by (F1,A) — (F2,A) = (F1 — F,, A), where
(F1—Fy)(a) = Fi(a) — Fz(a), for all @ € A.

Definition 6. [20] Let {(F;, A):j € J} be a nonempty family of soft sets over a common universe X. The intersection of
these soft sets denoted by Nje, is defined by Nje; (Fj, A) = (Nje; Fj,A), where (Nje; Fj) (@) = Nje; (Fj(a)), for all
a € A. The union of these soft sets denoted by Uj¢, is defined by Uj¢, (F]-,A) = (Ujgy Fj, A), where

(Vje; Fj) (@) =Vj¢; (Fj(a)) for all a € A.

Definition 7. [6] A soft set (E, A) over X is said to be a soft element if 3a € A, f # « such that E(a) = {x} and
E(B) = 0, for all B € A. Such a soft element is denoted by E,*. The soft element E,* is said to be in the soft set (G, A) if
x € G(a) and denoted by E,* € (G, A).

Definition 8. [3] Let 7 be the collection of soft sets over X. Then 7 is said to be a soft topology on X if,

i) 8,X €.

(i1) the intersection of any two soft sets in T belongs to 7,

(iii) the union of any number of soft sets in T belongs to 7.

The triple (X, 7, E) is called a soft topological space over X. The members of T are said to be 7-soft open sets (simply, soft
open set in X). A soft set over X is said to be soft closed in X if its complement belongs to 7.

Definition 9. [3] Let (F, A) be a soft set over X and Y be a nonempty subset of X. Then the soft subset of (F,A) over Y
denoted by (YF, A) is defined as YF(a) = Y N F(a), for each a € A. In other word ("F, A)= Y i (F, A).

Definition 10. [3] Let (X, 7, E) be a soft topological space over X and Y be a nonempty subset of X. Then
1y = {(YF, A)| (F,A) € 1} is said to be the soft relative topology on Y and (Y, Ty, E) is called a soft subspace of (X, , E).

Definition 11. [3] Let (X, 7, E) be a soft topological space over X and (F,A) be a soft set over X. The soft closure of
(F, A) denoted by CL(F, A) is the intersection of all closed soft super sets of (F, A). The soft interior of (F, A) denoted by
Int(F, A) is the union of all open soft subsets of (F, A).

Definition 12. [6] Let (X, 7) be a soft topological space over X. A soft set (F, A) is said to be a neighbourhood of the soft
set (H, A) if there exist a soft set (G,A) € 7 such that (H,A) € (G,A) € (F,A). If (H,A) = E,*, then (F, A) is said to be
a soft neighbourhood of the soft element E,*. The soft neighbourhood system of soft element E,*, denoted by N(E,”), is
the family of all its soft neighbourhood. The soft open neighbourhood system of soft element E,*, denoted by V(E,”), is
the family of all its soft open neighbourhood.

Lemma 1. [6] A soft element E,* € CI(F, A) if and only if each soft neighbourhood of E,* intersects with (F, A).

Definition 13. [21] Let (X, 7, E) be a soft topological space over X, (G, A) be a soft closed set in X and E,* be a soft point
such that E,* & (G, A). If there exist soft open sets (Fy,A) and (F,, A) such that E,* € (Fy,A), (G,A) & (F3, A) and
(F1,A) 0 (F,, A) = @, then (X, 7) is called a soft regular space.

Definition 14. [21] Let (X, 7, E) be a soft topological space over X, and let (G4, A) and (G, A) be two disjoint soft closed
sets. If there exist two soft open sets (Fi,A) and (F,A) such that (G,,A) € (F1,A), (G, A) € (F A) and
(F1,A) A (F5, A) = @, then (X, T) is called a soft normal space.

Definition 15. [15] A soft ideal I is a nonempty collection of soft sets over X if}
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(i) (F,A) €I, (G,A) € (F,A) implies (G,A) € I.
(i) (F,A) €I, (G, A) € I implies (F,A) U (G, A) E I.
A soft topological space (X, 7, E) with a soft ideal I called soft ideal topological space and denoted by (X, 7, E, I).

Definition 16. [15] Let (F, A) be a soft set in a soft ideal topological space (X, t,E,I) and (.)* be a soft operator from
S(X) to S(X). Then the soft local mapping of (F,A) defined by (F,A)*(I,7) = {E,*: (U,A) N (F,A) & I for every
(U,A) EV(E,™) denoted by (F,A)* simply. Also, the soft set operator Cl* is called a soft *-closure and is defined as
Cl*(F,A) = (F,A) U (F, A)* for a soft subset (F, A).

Lemma 2. [15] Let (X, 7, E, I) be a soft ideal topological space and (F, A), (G, A) be two soft sets. Then the following are
hold:

(i) (F,A) € (G, A) implies (F,A)* € (G,A)* and ((F,A) U (G, A))* = (F,A)* U (G, A)*.

(ii) (F,A)* € CI(F,A) and ((F,A)*)" € (F,A)".

(iii) (F, A) is soft open and (F,A) i (G, A) € I implies (F,A) A (G, A)* = @.

@iv) (F, A)* is soft closed.

(v) If (F, A) is soft closed then (F, A)* € (F, A).

Proposition 1. [15] Let (X, 7, E, I) be a soft ideal topological space and (F, A), (G, A) be two soft sets. Then the following
are hold:

() Cl*(®) = @ and CI*(X) = X.

(ii) (F,A) € CI*(F,A) and CI*(Cl*(F,A)) = CU*(F, A).

(iii) If (F, A) € (G, A) then CI*(F,A) € Cl*(G, A).

(iv) Cl*(F,A) U CI*(G, A) = CI*((F,A) U (G, 4)).

Definition 17. [4] Let (X, 1, E,I) be a soft ideal topological space, (Y,9, K) be a soft topological space, p: E = K and
u: X — Y be mappings. Then the mapping f,,,: (X, 7, E,I) = (Y, 9, K) is defined as follows:

(i) The image a soft set (F,A) in (X, E), written by (fyy(F,A), B), where B = p(4) € K is a soft set in (¥,K) and
fou(F, A) = (fpu(F),p(A)), is a soft set of (¥, 9, B) such that f,,,(F,A)(B) = u(U F(a)) for € K. If B = K, then we
will write (f (F, A),K) as (F, A).

(i) The inverse image a soft set (G, C) in (X,E), written by (f,, *(G,C), D), where D = p~*(C) and f~(G, C)(a) =
u " (G(p(a))) for @ € D € E. Here after we will write (f~*(G, C),E) as f*(G, C).

Proposition 2. [4] Let fp,: (X,7,E,I) > (¥,9,K), p:E —» K and w: X > Y be mappings. Let (F,A), (G, B) are soft sets
and (F;, A;) be family of soft sets in the soft class (X, E); (H,C), (T, D) are soft sets and (H;, C;) be family of soft sets in
the soft class (Y, K), then the follows are hold:

() fou(®) = 8.

@) fuX) =Y.

() fou((F,A) U (G, B)) = fpu(F,A) U f,(G, B) and in general f,, (U; (Fi, A;)) =U; (fppu (Fi, A)).

) fou((F,A) 0 (G, B)) € fpu(F,A) N f(G, B) and in general fy, (N; (Fi, A1) EN; (fypu (Fiu A)).

(5) If (F, A) € (G, B) then f,, (F, A) € f,,(G,B).

(6) fou (@) = 0.

D fou ' () = X.

(8) fou '((H,C) G (T, D)) = fon,"(H,C) U f, (T, D) and in general fr,,~ (U; (H;, Ci)) =V; (fyru ™" (H;, C1)).

) fou '((H,C) B (T, D)) = fon,”*(H,C) 0 fi, (T, D) and in general fr,, ™ (N; (H;, Ci)) =N (fyru ™" (H;, C1)).

(10)If (H,C) € (T, D) then fp,,"*(H,C) € £, (T, D).

3. SOFT SEMI-I-OPEN SETS

Definition 18. A subset S of an ideal topological space (X, 7, E, I) is said to be
(1) [9] I-open if S c Int(S™)

(ii) [10] pre-I-open if § < Int(CL*(S))

(iii) [22] semi-I-open if S € Cl*(Int(S)).

Definition 19. A soft subset (F,A) of an soft ideal topological space (X,7,E,I) is said soft semi-/-open if
(F,A) C Cl*(Int(F, A)).
By SS10(X, 1, E, I) we denote the family of all soft semi-/-open sets of a soft topological space (X, 7, E,I).

Conclusion 1. A soft subset (F,A) of an soft ideal topological space (X,t,E,I) is soft semi-I-open if and only if
Cl*(F,A) = Cl*(Int(F, A)).
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Proof. Let (F,A) be soft-semi-/-open set, we have (F,A) € Cl*(Int(F,A)). Then CI*(F,A) € Cl*(Cl*(Int(F, A))) =
Cl*(Int(F,A)), hence CU*(F,A) E Cl*(Int(F,A)). Also, Cl*(Int(F,A)) & CI*(F,A). Therefore Cl*(Int(F,A)) =
Cl*(F,A). The converse is obvious.

Definition 20. [23] A soft subset (F,A) of an soft ideal topological space (X,t,E,I) is said soft I-open if
(F,A) C Int(F,A)".

Conclusion 2. Every soft [-open set is soft semi-I-open but the inverse is not true in general.

Theorem 1. A soft subset (F, A) of an soft ideal topological space (X, 7, E, I) is soft semi-/-open if and only if there exists
(G, A) € tsuch that (G, A) € (F,A) € ClI*(G,A).

Proof. Let (F, A) be soft semi-I-open set, then (F, A) € Cl*(Int(F, A)). Take Int(F,A) = (G, A), then we have
(G,A) € (F,A) CCl*(G,A).

Conversely, let (G, A) € (F,A) € Cl*(G, A) for some (G, A) € . Since (G,A) € (F,A) we have

(G, A) = Int(G, A) € Int(F, A) and hence Cl*(G,A) € ClI*(Int(G, A)). Thus we obtain (F,A) € Cl*(Int(F, A)). This
shows that (F, A) is soft-semi-/-open set.

Theorem 2. If (F, A) is a soft semi-I-open set in a soft ideal topological space (X, 7, E,I) and (F,A) € (G,A) € CI*(F,A)
then (G, A) soft semi-I-open set in (X, 1, E, ).

Proof. Since (F, A) is soft semi-I-open set, there exists a soft open set (H, A) such that (H,A) € (F,A) € Cl*(H, A).
Then we have (H,A) € (F,A) € (G,A) C CI*(F,A) C Cl*(Cl*(H,A)) = Cl*(H, A) and hence
(H,A) € (G,A) € ClI*(H,A). By Theorem 1, we obtain (G, A) € SSIO(X,t,E,I).

Lemma 3. Let (F,A) be a soft subset of an soft ideal topological space (X,t,E,I). If (H,A) €1, then
(H,A) 7\ (F,4)" € ((H,4) A (F,A)".

Proof. Let E,* € (H,A) A (F,A)*, then E,* € (H,A), (H,A) € T and E,* € (F,A)*.Then (U,A) A (F,A) ¢ I, for all
(U, A) € v(E,"). Since (H,A) € v(E,*) then (H, A) i (F, A) & I. Thus (H,4) A\ (U, A) & (F,A)) & I, for all
(U, A) € v(E,*). Hence, E,* € ((H, A) i (F,A))* .This shows that (H, 4) & (F, A)* & ((H,A) A (F, A))".

Theorem 3. Let (X, 7, E,I) be a soft ideal topological space, (F, A), (G, A) be soft subset of X and {(F;, 4;):i € A} be a
soft family of X.

(1) if (F;, A;) € SSIO(X,1,E, 1) for each i € A, then U {(F;, A;):i € A} € SSIO(X,1,E, ).

(2)if (F,A) € SSIO(X,1,E, I) and (G, A) € T, then (F, A) 1 (G, A) € SSIO(X,1,E, I).

Proof. (1) Since (F;, A;) € SSIO(X,t,E, 1), we have (F;, A;) € Cl*(Int(Fi, Ai)) for each i € A. Thus by using Lemma 3,
we obtain U (F;, A;) €U CI*(Int(F;, A;)) Eu {(Int(F;, A))* U (Int((Fi, AQ)))} € (U Int(F;, A;))* U Int(U (F;, 4;))

€ (Int U (F;, A))* Unt(u (F;, Ay)) = Cl*(Int(U (F;, A;))). This shows that U {(F;, A;):i € A} € SSIO(X, T, E, I).

(2) Let (F,A) € SSIO(X,1,E,I) and (G, A) € t. Then (F,A) € CI*(Int(F, A)) and by using Lemma 3, we obtain

(F,A) N (G,A) E Cl*(Int((F,A) A (G,A))) = ((Int(F,A)* T Int(F,A)) U (G,A) =

((Int(F,A)* 0 (G,A)) U (Int(F,A) 0 (G,A)) € (Int(F,A) 0 (G,A)* U Int((F,A) N (G, A)) =

Int((F,A) 0 (G,A)* U Int((F,A) A (G,A)) = CI*(Int((F,A) A (G, A))). This shows that (F,4) A (G,A) €
SSIO(X,t,E, I).

Definition 21. A soft subset (F,A) of a soft ideal topological space (X, 7, E,I) is said to be soft semi-/-closed if its
complement is soft semi-/-open.
By SSIC(X, t, E, I) we denote the family of all soft sem-I-closed sets of a soft topological space (X, 7, E,I).

Remark 1. For a soft subset (F,A) of a soft ideal topological space (X,t,E,I) we have X — Int(Cl*(F,A)) #
Cl*(Int(X — (F, A))).

Lemma 4. If a soft subset (F,A) of a soft ideal topological space (X,7,E,I) is soft semi-/-closed, then
Int(Cl*(F,A)) € (F,A).

Proof. Since (F, A) is soft semi-I-closed, then X — (F,A) € SSIO(X, 1, E,I). Since t*(I) is finer than 7, we have
X — (F,A) & cl*(Int(X — (F,A))) € Cl(Int(X — (F,A))) = X — Int(CI(F,A)) € X — Int(Cl*(F,A)). Therefore we
obtain Int(Cl*(F, A)) € (F,A).

Conclusion 3. Let (F,A) be a soft subset of a soft ideal topological space (X,t,E,I) such that X — Int(Cl*(F,A)) =
Cl*(Int(X — (F, A))). Then (F, A) is soft semi-I-closed if and only if Int(Cl*(F, A)) € (F, A).
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4. SOFT SEMI-I-CONTINUOUS FUNCTIONS

Definition 22. A function f: (X,7,E, 1) = (Y, 0, K) is said to be soft semi-I-continuous if f~*(F, A) is soft semi-I-open in
(X,t,E, ) for each soft open set (F,A) of (Y,0,K).

Remark 2. It is obvious that soft continuity implies soft semi-/-continuity and soft semi-/-continuity implies soft semi-
continuity. But these converse is not true in general.

Example 1. Let a soft ideal topological space (X, 7, E,I) and a soft topological space (Y, 9, K) given as follows:

X = {h1, ho}, E = {er, €2}, 7 = {8, X, {(ea, {ha])}, {(e2, {ha])}, {(en, {ha]), (2, {h2 D},

I={0,{(e1, (h:})} {(er, (h2D)}. {(e1, X)}}, ¥ = (y1,¥2}, K = {ka, k2}, 9 = {B, Y, {(ks, (y1}), (k2, {YD}}. Also, let

wX > Y, u(hy) = y1, u(hz) = y2, p: E » K, p(e1) = ka, p(e2) = ky. Then the soft function f,p,: (X, 7, E, 1) = (Y, 9,K)
is soft semi-I-continuous but is not soft continuous.

Example 2. Let a soft ideal topological space (X, 7, E,I) and a soft topological space (Y, 9, K) given as follows:

X ={hy, 2}, E = {es, €2}, T = (B, X, {(ex, (ha})}, {(e2 (h2])}, {(e, {ha}), (2, (h2]3),

I'={9,{(ex, (ha})}, {(ex, h2])}, {(e1, OB ¥ = (¥, ¥2}, K = {ky, 2}, 0 = {9, 7, {(ks, Y)}}. Also, letw: X - Y,
u(hy) = y1, u(hz) = y2, p: E - K, p(e1) = kz, p(ez) = k1. Then the soft function f,,,: (X,7,E,I) - (¥,9,K) is soft
semi-continuous but is not soft semi-/-continuous.

Theorem 4. For a function f: (X, t,E,I) = (Y, 0, K) the following are equivalent:

(1) f is soft semi-I-continuous

(2) for each E,* € (X,A) and each (V,B) € o containing f(E,*), there exists (U, A) € SSIO(X, 1, E,]) containing E,*
such that f(U,A) € (V,B).

(3) the inverse image of each soft closed set in Y is soft semi-I-closed.

Proof. (1)&(3) Let (F, B) be a soft closed subset in Y. Then ¥ — (F, B) is soft open in Y. Since f is soft semi-I-
continuous, then f~(¥ — (F,B)) = X — f*(F, B) is soft I-open in X. Thus f~*(F, B) is soft I-closed in X.

(1)=(2) For each E,* € X and each (V, B) € o containing f(E,”) then E,* € f~*(V, B) and

fX(V,B) € SSIO(X,t,E,I). If we take (U, A) = f~*(V, B) then we obtain (U, A) € SSIO(X, t,E,I) containing E,* and
f(U,A) c (V,B). The implication (2)=(1) follows from Theorem 3.

Definition 23. Let (X, 7, E,I) be a soft ideal topological space and (G, A) be a soft set of X. The soft semi-/-closure of
(G,A) is asoft set SSCI*(G,A) = {n (F,A4):(G,A) c (F,A) and (F,A) € SSIC(X,t,E,I).

Theorem 5. f: (X,7,E,I) - (Y, 0,K) is soft semi-I-continuous function if and only if f(SSCI*(F,A)) € CL(f(F, A)) for
every soft set (F,A) of X.

Proof. Let f is soft semi-I-continuous. CL(f (F, A)) is soft closed set, so by soft semi-I-continuity, f~*(CL(f (F, A))) is soft
semi-I-closed set and (F,A) € f~(CL(f(F,A))). But SSCI*(F,A) is the smallest semi-/-closed set containing (F,A),
hence SSCI*(F,A) € f(ClL(f (F,A))). Thus, f(SSCI*(F, A)) € CI(f(F, A)).

Conversely, let (F,B) be any soft closed set, then f™*(F,B) a soft set inX, and by hypothesis
f(SSCl*(f~*(F,B))) € CL(f(f X(F,B))). Then f(sscl*(f~*(F,B))) € CI(F,B) = (F,B). Thus
SSCl*(f~*(F,B)) € f~*(F, B). Hence f~*(F, B) is semi-I-closed set. This shows that f is soft semi-I-continuous.

Lemma 6. Let (X, 1, E, ) be a soft ideal topological space. If (U, A) € t and (G, A) € SSIO(X,T), then (U,A) A (G,A) €
SSI0((U,A),T lw,a), 1 |(U,A)))

Proof. The proof can be easily.

Theorem 6. Let f:(X,7,E,I) = (Y,0,K) be soft semi-/-continuous function and (U,A) € 7. Then the restriction
(f lw,a): (U, A), T l,ay I lw,a) = (¥,0,K) is soft semi-I-continuous.

Proof. Let (V,B) be any soft open set of (Y,0,K). Since f is soft semi-I-continuous function, then f™*(V,B) €
SSIO(X,7,E,I) and by Lemma 6, (f ly.4) "(V,B) = f*(V,B) 0\ (U,A) € SSIO((U,E), T |(y,4))- This shows that
f I,y is soft semi-I-continuous.

Definition 24. A function f: (X,7,E,I) - (Y,0,K,]) is said to be soft I-irresolute if f~(F,A) is soft semi-I-open in
(X,1,E,I) for each soft semi-/-open set (F, A) of (Y,0,K,]).

Theorem 7. Let f:(X,7,E,I) = (Y,0,K,]) and g:(Y,0,K,]) = (Z,n,C) are soft continuous functions. Then the
following are hold:

(1) if f is soft semi-I-continuous and g is soft continuous then gof is soft semi-/-continuous.

(2) if f is soft [-irresolute and g is soft semi-I-continuous then gof is soft semi-/-continuous.
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Proof. (1) Let (H,C) be a soft open subset of Z. Since g is soft continuous then g~*(H, C) is soft open in Y. Since f is
soft semi-I-continuous then f~*(g~*(H,C)) = (gof) *(H,C) is soft semi-I-open in X. Thus gof is soft semi-I-
continuous.
(2) Let (H,C) be a soft open subset of Z. Since g is soft semi-I-continuous then g~*(H, C) is soft semi-I-open set in Y.
Since f is soft I-irresolute then f~*(g~*(H,C)) = (gof)™*(H,C) is soft semi-I-open in X. Thus gof is soft semi-I-
continuous.

Theorem 8. A soft function f: (X,t,E,I) = (Y,0,K,]) is soft semi-/-continuous if and only if the graph soft function
g:X = X XY, defined by g(E,™) = (E”, f(E,™)) for each E,* € X, is soft semi-I-continuous.

Proof. (Necessity) Suppose that f is soft semi-I-continuous. Let E,* € X and (W, A) be any soft open set of X X Y
containing g(E,*).Then there exists a basic soft open set (U, A) x (V, A) such that g(E,) = (E,~, f(E.)) € (U, A) X
(V,A) € (W, A). Since f is soft semi-I-continuous, there exists a soft semi-I-open set (Ug, 4¢) of X containing E,* such
that f(Uo,Ao) € (V,A). By Theorem 3, (Uoy,Ao) N (U,A) € SSIO(X,7,E,I) and g((Uo Ao) N0 (U,A)) € (U,A) X
(V,A) € (W, A). This shows that g is soft semi-I-continuous.

(Sufficiency) Suppose that g is soft semi-I-continuous. Let E,* € X and (V,A) be any soft open set of Y containing
f(E,®). Then X x (V,A) is open in X X Y. Since g is soft semi-I-continuous, there exists (U,A) € SSIO(X,t,E,I)
containing E,* such that g(U, A) € X x (V, A). Therefore, we obtain f(U, A) & (V,A). This shows that f is soft semi-I-
continuous.

Theorem 9. Let f: (X, 7, E,I) > (Y, 0,K), be soft semi-I-continuous function and f~*((V,B)*) € (f(V, B))* for each
(V,B) € a. Then f is soft I-irresolute.

Proof Let (H,B) be any soft semi-J-open set of (Y,0,K,J). By Theorem 1, there exists (V/,B) € g such that
(V,B) € (H,B) € CI*(V,B). Therefore, we have f*(V,B) € f~*(H,B) € f~X(Cl*(V,B)) € (CI*(f"*(V, B))). Since f
is soft semi-I-continuous and (V, B) € g, then f~*(V, B) € SSIO(X, t, E,I) and hence by Theorem 2, f~*(H, B) soft semi-
I-open set in (X, T, E, ). This shows that f is soft I-irresolute.

Lemma 6. For any soft function f: (X, t,E,I) = (Y,0,K), f(I) isasoftideal on Y.

Proof. i. Let f(F,A) € f(I) and f(G,A) € f(F,A). Then (F,A) €I and (G,A) € (F,A). Since I is soft ideal then
(G,A) € 1. Thus f(G,A) € f(I).

ii. Let f(F,A) € f(I) and f(G,A) € f(I). Then (F,A) € I and (G, A) € I. Since [ is soft ideal, then (F,A) U (G,A) € I.
Thus f((F,A) U (G,A)) = f(F,A) U f(G,A) € f(I). Therefore f(I) is soft ideal.

An soft ideal topological space (X, 7, E, ) is said to be soft I-compact if for every soft open cover {(W;, 4;):i € A} of X,
there exists a finite subset 4, of 4 such that X — {(W;, 4;):i € Ao} € 1.

Definition 25. An soft ideal topological space (X, 1, E,I) is said to be soft semi-I-compact if for every soft semi-I-open
cover {(W;, A;):i € A} of X, there exists a finite subset Ao of A such that X —1 {(W;, 4;):i € 4o} € I.

Theorem 10. The image of a soft semi-/-compact space under a semi-/-continuous surjective function is f (I)-compact.

Proof. Let f: (X,1,E,I) = (Y, 0,K) be a soft semi-I-continuous surjection function and {(W;, 4;):i € 4} an open cover of
Y. Then f~Y{(W;, A;):i € A} is a semi-I-open cover of X. By the hypothesis, there exists a finite subset 4, of 4 such that
X —u{f'(W;, 4):i € Ao} €1. Therefore, f(X—U{f2(W;A):i€40}) =Y —U{(W;,A):i€A}€f{) which
shows that is f(I)-compact.

5. SOFT SEMI-I-OPEN AND SOFT SEMI-I-CLOSED FUNCTIONS

Definition 26. A soft function f: (X,t,E) = (Y, 0,K,]) is called soft semi-I-open if f(U,A) € SSIO(Y, 0,K,]) for each
soft open set (U, A) in X.

Definition 27. A soft function f: (X, t,E) = (Y, 0,K,]) is called soft semi-I-closed if f (U, A) € SSIC(Y,0,K,]) for each
soft closed set (U, A) in X.

Remark 3. (1) Every soft semi-/-open function is soft semi-open.

(2) Every soft semi-I-closed function is soft semi-closed.

(3) Every soft open function is soft semi-/-open.

These converses is not true in general as shown in following examples.

Example 3. Let a soft topological space (X, 7, E) and a soft ideal topological space (Y, 9, K, ]) given as follows:
X= {ﬁlrflz}a E ={ey e}, 7={0, X {(er, {haD}} Y = {y1, 2}, IS = {ky, k2},
9 ={0,Y, {(ksy, {y1D}, {(k2, {y21)}, {(ks, {y1}), (2, (y2D}}. ] = {0, {(k2, {y2])}}. Also, let u: X = ¥, u(hq) =y,
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u(hz) = y2,p:E - K, p(e1) = ka, p(e2) = ky. Then the soft function f,,,: (X, 7, E) — (Y, 9, K, ]) is soft semi-open but is
not soft semi-I-open.

Example 4. Let a soft topological space (X, 7, E) and a soft ideal topological space (Y, 9, K, ]) given as follows:

X= {ﬁbflz}a E={eyex}, 7= {5: X, {(er, {ha}), (€2, X)}}, Y = {311: v2} K = {k, k2},

U ={0,Y,{(ks, {y1D}, {(k2, {y2D}, {(ks, {y1}), (k2, {y21)}}, ] = {@, {(ks, {y1}), (kz, {y=})}}. Also, letu: X - Y,
uChy) = y1, uhz) = y2, p: E = K, p(e1) = kz, p(ez) = ki. Then the soft function f,,,,: (X, 7, E) = (¥, 9, K,]) is soft
semi-closed but is not soft semi-/-closed.

Example 5. Let a soft topological space (X, 7, E) and a soft ideal topological space (Y, 9, K, ]) given as follows:

X = {hy,ha}, E = {ex, €2}, T = {8, X, {(ex, (D}, ¥ = (1, ¥2}, K = {ka, ez},

U ={0,Y,{(ks, {y1D}, {(ka2, {y2D)}, {(ks, (y1}), (k2, {y21)}}, ] = {@, {(k2, {y2})}}. Also, letu: X = Y, u(hs) = y1,

u(hz) = y2,0:E - K, p(e1) = ka, p(e2) = ki. Then the soft function f,,,,: (X, 7,E) = (Y, 9, K,]) is soft semi-/-open but
is not soft semi-open.

Theorem 11. A soft function f: (X,7,E) = (Y, 0,K,]) is soft semi-I-open if and only if for each E,* € X and each soft
neighborhood (U, A) of E,*, there exists (V, B) € SSIO(Y, g, K) containing f (E,™) such that (V,B) € f(U, 4).

Proof. Suppose that f is a soft semi-I-open function. For each E,* € X and each soft neighborhood (U, A) of E,*, there
exists (Ug, Ao) € T such that E,* € (Uy, Ao) € (U, A). Since f is soft semi-I-open, (V,B) = f(Uq, Ao) € SSIO(Y, 0, K)
and f(E,*) € (V,B) € f(U, A).

Conversely, let (U, A) be an soft open set of (X, 1, E,I). For each E,* € (U, A), there exists (V,B) € SSIO(Y, 5,K) such
that f(E,*) € (V,B) € f(U, A). Therefore, we obtain f (U, A) =U {(V, B): E,* € (U, A)} and by Theorem 3,

f(U,A) € SSI0(Y, 0,K).This shows that f is soft semi-I/-open function.

Theorem 12. Let f: (X, t,E) = (Y, 0,K,]) is soft semi-I-open (resp. soft semi-/-closed) function. If (W, A) be any soft
subset of Y and (F, A) a soft closed (resp. soft open) subset of X containing f~*(WW, A), then there exists a soft semi-I-
closed (soft semi-I-open) subset (H, A) of Y containing (W, A) such that f~*(H, A) € (F, A).

Proof. Suppose that f'is a soft semi-/-open function. Let (W, A) be any soft subset of Y and (F, A) a soft closed subset of
X containing f~*(W, A). Then X — (F, A) is soft open and since f is soft semi-I-open, f (X — (F,A)) is soft semi-I-open.
Hence (H,A) =Y — f(X — (F,A)) is soft semi-I-closed. It follows from f~*(W,A) & (F,A) that (W,A) & (H,A).
Moreover, we obtain f™*(H, A) € (F,A).

For a soft semi-/-closed function, we can prove similarly.

Theorem 13. For any soft bijective function f: (X, t,E) = (Y, 0,K,]) the following are equivalent:
(D) f % (Y,0,K,]) = (X,1,E) is soft semi-I/-continuous,

(2) f is soft semi-/-open,

(3) f is soft semi-I-closed.

Proof (1)=(2) Let (F, A) be s soft open subset in X. Since f~* is soft semi-I-continuous, then (f™*)"*(F,A) = f(F,4) is
soft semi-/-open in Y. Then f is soft semi-/-open.

(2)=>(3) Let (F, A) be a soft closed subset in X, then X — (F, A) is soft open set and since f is soft semi-/-open,

f(X = (F,A) =Y — f(F, A) is soft closed set, then f(F, A) is soft open set. Thus f is soft semi-I-closed.

(3)=(1) Let (F, A) be s soft open subset in X. Then ¥ — f(F, A) is soft closed set, and since f is soft semi-I-closed, then
f(X = (F,A) =Y — f(F,A) soft semi-I-closed. Thus f(F,A) = (f"1)7*(F, A) is soft semi-I-open. Therefore f~* is soft
semi-/-continuous.
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