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1. Introduction:

In 1999 D. Molodtsov [20] initiated the concept of soft set theory as a mathematical tool for modelling
uncertainties. A soft set is a collection of approximate descriptions of an object. Maji et al. [18] have further
improved the theory of soft sets. Naim Cagman et al. [1]
modified the definition of soft sets which is similar to that of Molodtsov. Muhammad Shabir et al. [23] introduced
soft topological spaces. In 2002 A. Csaszar [6] introduced the concept of generalized topology and also studied
some of its properties. Let X be a non-empty set and & be a collection of subsets of X. Then & is called a generalized
topology (briefly GT) on X ifandonly if € §and G; € ¢ fori € Jimplies U;e; G; € &. Sunil Jacob John et
al. [13] introduced the concept of soft generalized topological spaces in 2014. Sunil Jacob John et al. [14] also
introduced some interesting properties of the soft mapping = : S(U); — S(U)g which satisfy the condition
m Fg © 1 F, whenever Fy © F, c Fjz insoft m-open sets in soft generalized topological spaces in 2015.

These concepts promote us in elaborating an extended study in soft p-pre-open sets and soft p-semi-open
sets in soft generalized topological spaces.

2. Preliminaries:
Definition: 2.1 [14]

A soft set F, on the universe U is denoted by the set of ordered pairs
Fy={(e fa(e)) /e €E, f,(e) € P (U)}where f,: E — P(U)suchthat f,(e) = @ife & A. Here f,
is called an approximation function of the soft set F, . The value of f, (e) may be arbitrary, some of them may
be empty, some may have nonempty intersection. The set of all soft sets over U with E as the parameter set will
be denoted by S(U)g or simply S(U).

Definition: 2.2 [14]

Let F, € S(U). If f, (e) =0, foralle € E, then F, is called an empty soft set, denoted by Fy. f, (e) =
@ means there is no element in U related to the parameter e in E. Therefore we do not display such elements in
the soft sets as it is meaningless to consider such parameters.
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Definition: 2.3 [14]
Let F, € S(U). If f,(e) =U, forall e € 4, then F, is called A-universal soft set, denoted by F;. If
A =E, then the A-universal soft set is called an universal soft set, denoted by Fj.

Definition: 2.4 [13]

Let F, € S(U). Then, the soft complement of F,, denoted by (F,)¢, is defined by the approximate
function £, (e) = (fa(e))° where (f,4(e))¢ is the complement of the set f, (e), that is, (f4 (€))¢ = U \ f; (e),
foralle € E.

Definition: 2.5 [13]
Let F, € S(U). A Soft Generalized Topology (SGT) on F,, denoted by p (or)
tr , is a collection of soft subsets of F, having the following properties:
i. Fy€epu
ii. {Fy S Fa/i€)JSN}cpu = Ui Fy € p
The pair ( F4, ) is called a Soft Generalized Topological Space (SGTS).
Observe that F, € u must not hold.

Definition: 2.6 [13]
Let (F,, 1) be a SGTS. Then every element of u is called a soft u-open set.
Definition: 2.7 [14]

Let (Fy, 1) beaSGTSand Fy S Fy. Then the soft p-interior of Fg, denoted by i, (Fp) is defined as
the soft union of all soft p-open subsets of Fg. Note thati, (Fg) is the largest soft u-open set thatis contained
in Fp.

Definition: 2.8 [14]

Let (F4,u) beaSGTSand Fg S F,. Then the soft u-closure of Fg, denoted by c, (Fj) is defined as
the soft intersection of all soft p-closed super sets of Fg. Note that ¢, (Fp) is the smallest soft u-closed
superset of F.

Remark: 2.9 [25]
If {(G,A), | @ € I} is a collection of soft sets, then

(i) U 5int(G,A),
(i) U 5cl(G,A),

€ 35int(U (G,4),)
€ 5cl(U (G, 4),)
Theorem: 2.10 [9]
(i) For every soft open set (G, A) in a soft topological space (U, t, A) and every soft set (K, A) we have

scl(K,A) A (G, A) € 5cl((K,A) A (G, A))

(i) For every soft closed set (F, A) in a soft topological space (U,t,A) and every soft set (K,A) we

have Sint((K,A) U (G,A)) € sint(K,A) U (G, A)

Definition: 2.11 [19]
A soft mapping g: A — B is called soft pre-continuous (resp., soft semicontinuous) if the inverse image
of each soft open set in B is soft pre-open (resp., soft semiopen) set in A.

Definition: 2.12 [2]

A soft mapping g: A — B is called soft §-continuous (resp., soft a-continuous, soft precontinuous, and
soft semicontinuous) if the inverse image of each soft open set in B is soft
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B-open (resp., soft a-open, soft preopen, and soft semiopen) set in A.

Throughout this paper, we symbolize soft generalized topological space and the set of all soft p-pre-
open sets, soft p-pre-closed sets, soft p-semi-open sets, soft p-semi-closed sets, soft p-interior and soft p-closure
in a soft generalized topological space (Fz, 1) by SGJS,

Su-PO(Fg), Su-PC(Fz), Su-SO(Fz), Su-SC(Fg), Su-Int (Fz) and Su-Cl (Fg) respectively.

3. SOFT p-PRE-OPEN SETS:
Definition: 3.1 [14]

Let (Fg, 1) be aSGTS. Thenasoft set F; © Fy is said to be a soft p-pre-open set iff F; < i,c,F; (i.e.,
the case when T = i, c,,). The class of all soft p-pre-open sets is denoted by p(, or p,,.

Definition: 3.2
Let (Fz 1) bea SGFS. Then asoftset F; € Fj is said to be a soft p-pre-closed set iff its complement
is soft p-pre-open.

Example: 3.3
Let K = {iy, ko, i3}, E = {0y, 2,/ } then u = {Fy, Fy, Fa,, Fa,, Fa,, Fag, Fa, Fg} is @ SGFS where
Fy ={(x,9), (%2, 9)}
FAl = {(x1, {K1, 12, K3}), (22", {Ke1, 1. 1)}
Fy, = {(x1, {K1, 12}), (2", {re1, 621}
FA3 = {(x1, {1 }), (%2, {k1D}
Fy, = {(x1, {K1, K3}), (2", {Ke1, 623D}
FA5 = {(x1, {r2, K3}), (%2, {1, 1621}
Fy, = {(x1, {r2}), (22, {121}
Fg = {(x1,{X}), (3, {X}H}
Then (Fgz,u) isa SGJS.
SwPOFR) = (Fy Fr {4 T, (', 0o D), (G4, G2, (', (i DY L Do), (2, o),
{(e1, {rer, 123), (e, (e D {(ed, {ren, 162}, (2, (o D} (e, (e, 33), (2, {rea D}
{Ce1, {D}), (2, {12 D} {1, {es}), (22", {req, kD3 (g, {Ken}), (2 {rea, 313,
{1, {rz, k3D), (202, {ier, k2 DY}

Definition: 3.4
Let (Fz p) beaSQFS. Thenasoftset F; € Fj is said to be soft p-dense if
Su-Cl (Fg) = Fg. The set of all soft p-dense sets in a SGFS (Fgz, 1) by D, (Fg, 1.

Definition: 3.5
(Fg, ) is called soft p-submaximal if every soft p-dense subset is soft p-open.

Definition: 3.6
Let (Fgz,u) beaSGFSandF, € Fg.

(i) The soft u-pre-interior of F; is defined by
P, (Fz) = U {Fw : Fy € F;and Fy

(if) The soft u-pre-closure of F; is defined by
SP.,(F) =N {Fy: Fy € Fyand Fy, € Su-PC(Fp)}

ml

Su-PO(Fp)}
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(i.e) P, (Fz) is the largest soft y-pre-open set contained in F, and S?cu(Fz) is the smallest soft u-pre-

closed set containing F.

Remark: 3.7

Fg and Fj are both soft u-pre-open and soft u-pre-closed.
Remark: 3.8

Every soft u-open set (soft u-closed) is soft u-pre-open (soft u-pre-closed). But the converse need not be
true.

Example: 3.9
In the above example 3.3, {(x1, {k1}), (25", {k. D}, {(x1, {K3}), (x5, {K1, K, })} are soft u-pre-open sets
but not soft u-open.

Theorem: 3.10
Arbitrary soft union of soft u-pre-open sets is a soft u-pre-open set.
Proof:
Let {F,, / i € I} be a collection of soft u-pre-open sets in a SGTS (Fz, ).
Then by the definition of soft u-pre-open set, Fy, € Su-Int (Su-Cl(Fy)), v L.
Now, U F,, €U Sp-Int (Su-CL(F,)),V L.
By remark 2.9 (i), U F,, € Su-Int (U Su-CL(F,)),V L.
By remark 2.9 (i), U F,, € Su-Int (Su-CIL(T Fy)),V i.
Hence U F,, € Su-Int (Su-CL(T Fy)),V L.

Remark: 3.11
Finite soft intersection of soft u-pre-open sets need not be a soft u-pre-open set.

Example: 3.12

In the above example 3.3, Fp = {(x1, {k1, k2 ), (25", {k D} and Fp = {(x1, {1 }),
(', {5, k3 D)} are soft u-pre-open sets but Fe N Fpy = {(x1, {r1}), (%', ®)} is not soft
u-pre-open.

Theorem: 3.13

Arbitrary soft intersection of soft u-pre-closed sets is a soft u-pre-closed set.
Proof:

The proof is similar to that of theorem 3.10 by taking complements.

Remark: 3.14
Finite soft union of soft u-pre-closed sets need not be a soft u-pre-closed set.

Example: 3.15
In the above example 3.3, Fs = {(x1, {kq, k3}), (22, {K,", k3 D} and Fr = {(x1, {x3}),
(", {11, k3 1)} are soft u-pre-closed sets but Fs U Fr = {(x1, {k1, k3}), (x5, {FC})} is not soft u-pre-closed.

Theorem: 3.16

If F), is a soft u-pre-open set such that Fp € F,
u-pre-open set.
Proof:

Im

Su-Cl(Fp), then Fy is a soft

Let Fy, be a soft u-pre-open set which implies F, & Su-Int(Su-CL(Fy)).
By hypothesis, Fp € F, € Su-Cl(Fy,) € Su-CL(Fp).
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Since Su-Cl(Fy) € Su-ClL(Fp), Sp-Int (Su-Cl(Fy)) € Su-Int (Su-CL(Fp)).
Then Fp € F, € Su-Int (Su-CL(Fy)) € Su-Int (Su-CL(Fp)) which implies
Fp € Su-Int(Su-Cl(Fp)). Hence Fp is a soft u-pre-open set.

Theorem: 3.17
Let (Fz p) beaSQJS and FE,, Fp be two soft sets over Fg. Then

() FaCFp = Py, (Fq) € SP;,(F)
(i) Fy EFp = SP., (Fp) € SP,(Fp)
(iii) SP, (Fq U Fp) = S, (Fq) U S, (Fg)
(iv) 8Py, (Fq 0 Fp) = 8P, (Fq) N SP;, (Fp)
(v) §P., (Fa A Fp) €SP, (Fa) N SP., (Fp)
(Vi) Sy, (Fa U Fa) 3 SP,,(Fa) TSPy, (Fp)

c
c

Proof:
(i) Since F, is a soft p-open set, SP; (F,) € F, € Fgz which implies SPy, (Fa) € Fz and
SP;,(Fp) is the largest soft p-pre-open set contained in FB. Hence S%; (F,) c SP;, (Fp).

(ii) Since F; € SP.,(Fq) and Fp c S%P., (Fg) , Fq CFy C S%.,(Fg). Hence
F, € S?C”(FB). Also, SPC”(FA) is the smallest soft u-pre-closed containing F.
Therefore, SF;, (F4) c S%., (Fp).

(iii) Wehave F;, € F,UFg and Fz €F,UFjp.
From (ii), S, ,(F4) € S, (F,UFp) and SP,,(Fg) € SP., (F, U Fp) which
implies S®,,(Fq) U SP,,(Fg) € SP. (Fq UFg) .
Since Fy € SP.,(Fq) and Fp € SP.,(Fp), FaUFy € SP. (Fq) U SP, (Fp).
As SP., (Fq) U S, (Fp) is a soft p-pre-closed set containing F, U Fj,
8P, (F4 U Fp) is the smallest soft p-pre-closed set containing F; U Fp.
Therefore, SP,, (F4 U Fp) € SP,(Fy) U SP,, (F).
Hence S (F, U Fp) = SP.,(Fq) U SP,., (Fp).

n

(iv) Wehave F,NFy € Fyand F4 N Fy € Fp.
From (i), SP;, (F4 N Fg) c SP;,(Fq) and SPy, (F4 N Fp) c SP;, (Fp) which
implies SP;, (F4 N Fg) c SPy, (Fa) O P, (Fp) -
Since SP;,(F,) € Fqand SP; (Fp) € Fp, SP;, (Fy) A SP, (Fp) € Fq 1 Fp.
As S?i#(Fﬂ) n P, (Fg) is a soft u-pre-open set contained in F,; N Fg,
P, (F4 0 Fp) is the largest soft u-pre-open set contained in F; N Fg.
Therefore, SP;, (F,) N SP;, (Fp) c SP, (Fq 0 Fp).
Hence SP;,(F4) n SPy, (Fp) = 8P, (Fu N Fg).

(VY Wehave F, " Fy € Fgand F, N Fz € Fg which implies

SP.,(Eq P\ Fp) €SP, (Fy) and SP. (F4 1\ Fp) €SP, (Fp).
Hence S, (F, N Fp) €SP, (F) N SP,, (Fp) .
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(viyWe have F, € F, UFg and Fz € F, U Fz, which implies
SP;,(F) € 8P, (Fy UFp)and SP; (Fg) € SP,, (F, U Fy).
Hence s%;, (Fs) U SP;,(Fz) c SP;, (Fq U Fp).
(ie) SPi,(FaUFg) 3 SP,(F) TSPy, (Fp).

Theorem: 3.18
If Fy € SD,(Fg,u) With Su-Int(Fy) # Fy, then SP, (Fy) = Fp.

Theorem: 3.19
If Fy, is soft u-open and Fy, is soft u-pre-open, then Fy;, 1 Fy, is a soft u-pre-open set.

Proof:

Since Fyy, is soft u-pre-open, Fyy, € Su-Int(Su-CL(Fy)).
Now, Fy, A F, € (Su-Int(Su-Cl(Fy))) A Fy
Su-Int(Su-Cl(Fy) 0 Fy)
Su-Int(Su-Cl(Fy, N Fy)) (By theorem 2.10 (i)
Hence Fy, N Fy is a soft u-pre-open set.

n
n

NI

Theorem: 3.20

Every soft u-dense set is soft u-pre-open.
Proof:

The proof is obvious.

Theorem: 3.21
Let (Fz,pu)beaS@9SandFy € Fz. If Fy N Fg # Fp,V Fg € p,then Fy is soft u-dense in (Fjz, p).

Proof:
Since Fy M Fr # Fy, Fy & (Fx)© which implies Su-Cl(Fy) = Fz. Hence Fy is soft u-dense in (Fg, ).

Theorem: 3.22
Let (Fz, 1) be a SQFS and Fy € Su-PO(F5) < F; is the soft intersection of a soft u-open set and a
soft u-dense set.

Proof:

Suppose Fy = Fy, N Far, Where Fy is a soft y-open set and Fy, is a soft u-dense set. Then Su-CL(Fy) =
Su-Cl(Fyr). Now, Fyr € For = Su-Cl(Fyp) = Su-Cl(Fy) and Fy, is soft u-open which implies Fy; € Su-
Int(Fyy) € Su-Int(Sp-Cl(Fyp) = Su-Int(Su-ClL(Fy)).

Hence F; € Su-Int(Su-Cl(Fy)).

Theorem: 3.23

Every soft p-pre-open set is soft p-open if and only if (Fg, ) is soft p-submaximal.
Proof:

By theorem 3.20, every soft p-dense set is soft pu-pre-open. Also by theorem 3.22, any soft u-pre-
open set is the soft intersection of a soft p-open set and a soft u-dense set and by theorem 3.19, the soft
intersection of soft p-open and soft p-pre-open is soft p-pre-open. Hence the result follows.
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Definition: 3.24

Let (Fg, ) and (Fg,7n) be any two §§FS’s. A soft function W, : (Fg, u) — (Fg,n) is said to be soft
P(um-continuous (briefly soft (1, n)-pre-continuous), if the inverse image of each soft n-open subset in Fx
is soft u-pre-openin Fj.

Theorem: 3.25
Let W, : (Fg 1) — (Fg,n) be asoft (u,n)-continuous mapping. Then the following are equivalent:

M W, is a soft p(, »)-continuous mapping.

(ii) W, (Fy) € Su-PC(Fp),V Fyr € Su-PC(Fx).
Proof:
(i) = (ii):

Let (Fj)¢ be a soft n -open set in Fg. Since ¥, is soft p,)-continuous, lI’X‘l((FM)C) € Su-
PO(Fg) = (¥, ' (Fa))° € Su-PO(Fg), for each
W, (Fyp) € Su-PC(Fg).

(i) = (i):

The result is obvious.

Theorem: 3.26

Each soft (u, n)-continuous is soft p, ,y-continuous.
Proof:

Let W, : (Fg 1) — (Fx,n) be asoft (u,n)-continuous mapping. Let F be any soft n-open setin Fz.
Since W, is soft (u,n)-continuous, its inverse image lP)(‘l(FR) is a soft p-open set in Fz and every soft p-
open set is soft p-pre-open, ‘Px‘l(FR) is soft p-pre-open in Fg. Hence W, is soft p, ,)-continuous.

Remark: 3.27
The Converse of the above theorem need not be true and is shown by the following illustration.

Example: 3.28
Let V = {4"1,’0’2,’0’3}, E = {61', ezl} then = {F(Z)IFAllFAz’FA3'FA4’ FAs'FAg’ FE} |S angfS Whel’e

Fy, = {(e1, {v1, v, v3}), (e, {v1, v 1)}
FA2 = {(e{'{"’p’"z})'(ezl' {vy, 2D}
Fy, = {(e1, {1}, (&, {1 })}

FA4 = {(e1, {v1,v3}), (e, {v1,v2])}
Ey = {(e1, {v2,v3}), (&', {vr1, 2 1)}
Fy, = {(e1, {2}), (e, {v2})} and

Let W = {wr, wp, w3}, K = {#£,', £;'} then 1 = {Fy, Fp,, Fg,, Fp,, Fx} is a SGFS where
Fﬁl = {(#1, (w1, w3}), (&', {wy, ws3})}
Fg, = {(£eq, {wr, w3)), (B, {wry, w2 })}
Fg, = {(#£1, {w1}), (&2, {w3})}
A mapping¥ : V — W isdefined by Y(v,) = w, ,¥Y(1,) = w5, ¥Y(v3) = w; and

X E — XK is defined by x(e;) = %,,x(e;) = #;.Then ¥, : (Fg,u) — (Fg,n) is soft p, ,)-continuous.
But it is not soft (u, )-continuous.
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Remark: 3.29
The composition of two soft p, ,y-continuous function need not be soft p, ,-continuous.

Theorem: 3.30

Let d; : (Fg,u) — (Fg,n) be asoft pg, ) -continuous function and W, : (Fz,n) — (F3p,$) be asoft (n,§)-
continuous map. Then W, o @ : (Fg,u) — (F3,$) is a soft

P(u,e)-continuous map.

Proof:

Let Fg, be any soft §-open subset of F3. Since W, is soft (n, §)-continuous, ll’)(‘l(Fqi) is a soft n-open
subset of Fz. Also, we have @ is soft p, ,y-continuous, (I)z‘l(lPX‘l(F@i)) is a soft p-pre-open set in Fz. Hence
W, 0 @ is asoft p(, £)-continuous map.

4. SOFT p-SEMI-OPEN SETS:

Definition: 4.1 [14]
Let (Fg,u) be a SGTS. Then a soft set F; < F is said to be a soft p-semi-open set iff F; < c,i, Fg
(i.e., the case when T = ¢, i,,). The class of all soft p-semi-open sets is denoted by &, or §,,.

Definition: 4.2
Let (Fz, u) be aSQFS. Thenasoftset F; € Fj is said to be a soft p-semi-closed set iff its
complement is a soft u-semi-open set.

Example: 4.3
Su-SO(Fg) = Fy, Fg, {(x1, (k1)) (2, {1 D) {1, {12 ), (2, {2},
{(e1, {rer, 13}), (2, (a3 {Ced, {rer, 163 }), (2, {ren, 1621} (e, (ke 13)), (2, {2 )},
{(xe1, {rer, 13}), (0, {ren, s D} {1, {1623), (2", {rez, 3D} {(e1, {a ), (2, (e, ks D)},
{1, (g, 13}), (02, {ien, ko DY {(en, {e, 123D, (2, {iens 1o D3 {(eq, {2 K3 ), (2, {rea, 1313,
{1, {5, (2, {rer, 1D} (1, (e, 133), (02", {TED Y (e, {ren, 1623, (2, {KED)},
{(x1, (K2, 133), (22", (KD}

Remark: 4.4
Fy and Fj are always soft u-semi-open and soft u-semi-closed.

Remark: 4.5
Every soft u-open set (soft u-closed) is soft u-semi-open (soft pu-semi-closed).
But the converse need not be true.

Example: 4.6
In the above example 4.3, {(x1, {1, k3}), (x5, {k. D} {(x1, {k2]), (x5, {K4, k3 }) ]} are soft u-semi-open
sets but not soft u-open.

Theorem: 4.7

Avrbitrary soft union of soft p-semi-open sets is a soft u-semi-open set.
Proof:

Let {F,, / i € I} be a collection of soft u-semi-open sets in a SGIS (Fyz, u).
Then by the definition of soft u-semi-open set, Fy, € su-Cl (Su-Int(Fy)), VL.
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Now, U F,, € U Su-ClL (Su-Int(Fy)), V i.

By remark 2.9 (i), U F,, € Su-Cl (U Sp-Int(F,,)),V i.
By remark 2.9 (ii), U Fy, € Su-ClL (Su-Int(T Fy)),V i.
Hence U F,, € Su-Cl (Sp-Int(T Fy)),V i.

Remark: 4.8
Finite soft intersection of soft u-semi-open sets need not be a soft y-semi-open set.

Example: 4.9

In the above example 4.3, Fp = {(x1, {K4, k3}), (x5, {1, k2 1)} and
Fp = {(x1, {1, K3}), (x5, {rc1, k3 })} are soft u-semi-open sets but
Fo 0 Fp = {(xq, {r3}), (x5, {x1 D} is not soft u-semi-open.

Theorem: 4.10
Arbitrary soft intersection of soft u-semi-closed sets is a soft u-semi-closed set.

Proof:
The proof is similar to that of theorem 4.7 by taking complements.

Remark: 4.11
Finite soft union of soft u-semi-closed sets need not be a soft u-semi-closed set.

Example: 4.12

In the above example 4.3, Fs = {(x1, {k3}), (x5', {r3 )} and Fr = {(x1, {r1}),
(', {r3})} are soft u-semi-closed sets but Fs O Fr = {(x1, {11, k3}), (5", {3 })} is not soft
u-semi-closed.

Theorem: 4.13
Let (Fz, u) be a SGIFS. Then a soft set Fp is said to be a soft u-semi-open set iff there exists a soft u-
open set Fy such that Fy € Fp € Su-ClL(Fp).
Proof:
Since Fp is a soft u-semi-open set, Fp € Su-Cl (Su-Int(Fp)).
Let Fy = Su-Int(Fp). Then Fy € Fp € Su-CL(Fy).
Conversely, Suppose Fy € Fp € Su-Cl (FQ), for some soft u-open set Fy.
Now, Fy € Su-Int(Fp) = Sp-Cl (Fy) € Sp-Cl (Spu-Int(Fp)).
Fp € Su-Cl(Fy) € Su-Cl (Su-Int(Fp)) which implies Fj is a soft u-semi-open set.

Theorem: 4.14
Let (Fz, 1) be a SGIFS. Then a soft set F, is said to be a soft u-semi-closed set iff there
exists a soft y-closed set Fp such that Su-Int (Fg) €F, € Fy.

Proof:
F, is soft u-semi-closed if and only if (F4)€ is soft u-semi-open. Since (F4)€ is soft
u-semi-open, then by theorem 4.13, there exists a soft u-open set Fe such that F. € (F4)¢ € Su-Cl (F;)
(Su-Cl(Fp)).E Fy E (Fe)©.
o Su-Int(F).€ F,
& Sp-Int (Fg) € Fy

(Fe)©.

c
€ Fg, where Fz = (F¢)C is a soft

u-closed set.
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Theorem: 4.15
Let (Fg, 1) be a SGIS. Then a soft set F is said to be soft u-semi-closed iff

Sp-Int(Su-Cl(Fg)) € Fg .

Proof:
Fg is soft u-semi-closed < (F;)€ is soft u-semi-open.
& (Fg)¢ € Su-ClL (Su-Int(Fg)©).
& (F;)¢ € Su-Cl (Su-CL(Fg))©.
& (F)¢ € (Su-Int (Su-CL(Fg)))E.
& Spu-Int(Su-Cl(F;)) € F; .

Definition: 4.16
Let (Fgz,p)beaSGgSandF, € Fj.

(i) The soft u-semi-interior of F; is defined by
88, (Fz) = U{Fy: Fy € Fand Fyy € Su-SO(Fg)}
(ii) The soft u-semi-closure of F; is defined by
$S.,(F;) = N {Fy : F; € Fy and Fyy € Sp-SC(Fy)}
(i.e.) SSi, (Fy) is the largest soft u-semi-open set contained in F, and S8, (Fy) is the smallest soft y-semi-

closed set containing F;.

Theorem: 4.17
Let (Fg n) beaSGQFS and F,, Fp be two soft sets over Fgz. Then

(i) Fa EFp = 88,,(Fq) € 88;,(Fp)
(i) F,€EF = SSCH(FC/Z) € SS(Fp)
(ii) 550, (F4 O Fg) = $5.,(Fa) U S5, (F)
(iv) 88;,(Fqa A Fp) = 88;,(Fq) O 88y, (Fp)
(v) 8§, (Fa N Fp) €8S, (Fo) 0SS, (Fp)
(vi) 88, (F, UFg) 288;,(Fq) U 88;,(Fp)

Proof:
(i) Since Fj is asoft p-openset, §8;, (Fq) E Fq € Fp whichimplies SS;, (F,) € Fy and SS;  (Fp) is

the largest soft p-semi-open set contained in Fg. Hence Ssiu(Fﬂ) c SSL-#(FB).

(ii) Since F, € 88, (Fq) and Fy c 88, (Fg) , Fq CFy € 88, (Fp). Hence
F, € SSCu(Fg). Also, SSC#(Fﬂ) is the smallest soft u-semi-closed containing Fj.
Therefore, §S., (F4) € SS,(Fg).

(iii) Wehave F;, € F,UFz and Fz €F, UFjp.
From (ii), S, (F4) c 88, (F, UFp) and SS, (Fz) c 88, (F, U Fg) which
implies §S,(Fq) U SS.,(Fs) c 88, (Fq UFp) .
Since Fy € 8., (Fy) and Fp € SS. (Fg), F4 O Fy € SS.,(Fy) U S, (Fa).
As 88, (Fq) U 88, (Fp) is a soft p-semi-closed set containing Fq U Fg,
88, (F4 U Fp) is the smallest soft p-semi-closed set containing Fq U Fp.

Therefore, S8, (F4 U Fp) c 88, (Fq) U 88, (Fp).
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Hence SSCu(qu UFB) = SSC”(FJZ) 0 ‘SSCM(FB)'

(iv) Wehave F;, N Fz € Fyand F4 N Fp € Fp.
From (i), $S;, (F4 1 Fp) c 88, (Fq) and SS(F, 0 F) c §8;, (Fg) which
implies §S; , (F4 N Fp) c 88, (FE) N 88, (Fp) .
Since §8;,(F) € Fqand 8, (Fp) € Fp, $8;,(Fq) A 88y, (Fg) € F 1 Fp.
As SS(F,) N0 88y, (Fp) is a soft p-semi-open set contained in Fq N Fg,
88, (Fa A Fg) is the largest soft pu-semi-open set contained in F4 N Fg.
Therefore, $S;,(Fq) N SP;, (Fp) c 88, (Fq 0 Fp).
Hence §s;,(F,) n 88, (Fp) = 88;,(Fq N Fg).

(VYWehave F, A Fy € Fyand F, N Fz € Fz which implies
SS.,(Fy MV Fp) €8S, (Fy) and S8, (Fy i Fp) €SS, (Fa).
Hence SS.,(Fq NFg) € 88, (Fa) n 88, (Fp) .

(viyWe have F; € F, UFg and Fz € F4 U Fg, which implies
58,,(Fp) € 88;,(Fy UFp) and 58, (Fg) E S8, (Fy U Fp).
Hence §S;,(F,) U §S;,(Fz) (= 88, (Fq UFp).
(ie) S8;,(FqUFp)3 8;,(Fq) U S, (Fp).

Definition: 4.18
Let (Fg,u) and (F#,n) be any two §¢JF§’s. A soft function W, : (Fg, u) — (F,n) is said to be soft
8wy -continuous (briefly soft (4, n)-semi-continuous), if the inverse image of each soft n-open subsetin Fg

is soft p-semi-open in Fjg.
Theorem: 4.19

Each soft (u, n)-continuous is soft &, ,)-continuous.
Proof:

Let W, : (Fg 1) — (Fg,n) is said to be soft (u, n)-continuous mapping. Let F; be any soft n-open set
in Fg. Since W, is soft (u,n)-continuous, its inverse image lP)(‘l(FL) is a soft u-open set in Fz and every
soft p-open set is soft u-semi-open, lPx‘l(FL) is soft p-semi-open in Fz. Hence W, is soft §, ,,y-continuous.

Remark: 4.20
The Converse of the above theorem need not be true and is shown by the following illustration.

Example: 4.21

Let V = {vy,v,,v3}, E = {e),e;'} then u = {Fy, F4,, Fa,, Fa,s Fa,r Fag, Fag, F} is 2 SGIS where

Fy, = {(e1, {v1, v, v3}), (e, {v1, 721}

FA2 = {(e1, {v1,v2}), (&, {v1,v2])}
FA3 = {(e1, {v1}), (&2, {v1 1)}

FA4 = {(e1, {v1,v3}), (e, {v1,v2])}

Fyy = {(e1, {va,v3}), (€2, {v1, v 1)}
Fag = {(e1, {v2}), (e, {v2})} and
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Let W = {w, wy, w3}, K = (£, £,'} then n = {Fy, Fp,, Fg,, F3,, Fp,, Fg_, Fz} is a SG5S where

Fg, = {(£1, {W}), (%', {w1, w3})}

Fg, = {(£eq, {w, w3)), (&, {wry, w3})}
Fg, = {(#1, {w3}), (&', {w3})}
Fg, = {(#y, {w, ws}), (o, {wy, w, )}
Fgy, = {(#1, {wo, w3}), (£, {W})}

A mapping ¥ : V — W is defined by W(1v,) = w, ,¥(vy) = wy,¥Y(v3) = wy and
X : E — K is defined by x(e;) = #%,,x(e;) = #£,.Then ¥, : (Fg,u) — (Fg,n) is soft §, ,-continuous.
But it is not soft (u, n7)-continuous.

Remark: 4.22
The composition of two soft &, ,)-continuous function need not be soft &, ,,)-continuous.

Theorem: 4.23

Let &, : (Fg,u) — (F,n) be asoft §, ) -continuous function and ¥, : (F%,n7) — (F3,£) be a soft
(n, §)-continuous map. Then W, o @ : (Fg,u) — (F3,$) isasoft
8 (u,e)-coNtinuous map.

Proof:

Let Fg, be any soft $-open subset of F3. Since W, is soft (1, §)-continuous, LPx‘l(F(gl.) is a soft n-open
subset of Fz. Also, we have @, is soft &, ,)-continuous, ®; ' (¥, "' (Fg,)) is a soft p-semi-open set in Fp.
Hence W, o @, is a soft §, ¢)-continuous map.
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