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Abstract

In this paper, we introduced the notion of some new types of soft irresolute functions namely soft minimal
(p,m)-irresolute, soft maximal (u,n)-irresolute, soft para (u,n)-irresolute, soft (u,n)-pre-irresolute, soft
(u,m)-semi-irresolute, soft (u,n)-a-irresolute and soft(u,n)-B-irresolute mappings in soft generalized
topological spaces. Also, we investigate some of the properties of the above irresolute mappings.
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I.  Introduction:

Topology is an important area of mathematics, with many applications in the domain of computer
science and physical sciences. In 1999 D. Molodtsov [17] 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.
Molodtsov [18] applied the soft set theory in several areas of mathematics such as game theory, probability,
Perron and Riemann Integration and theory of measurements. He has analysed that the soft set is used to
eradicate problems occurring in the field of economics, social science, engineering, medical science, etc. Maji et
al. [15] have further improved the theory of soft sets. N. Cagman et al.[1] modified the definition of soft sets
which is similar to that of Molodtsov and also Cagman [8] formulated the maximum decision making method
by means of soft matrix theory. Many researchers have worked on the topological structure of soft sets. Bashir
Ahmad et al.[6] have defined the soft topological structures by using soft points. B.chen [10] was the first one
who studied the weak forms of soft open sets and scrutinized soft semiopen sets in soft topological spaces and
studied some of its properties. Arockiarani and Arokialancy[3] determined soft B-open sets and prolonged to
study weak forms of soft open sets in soft topological space. Gunduz Aras et al.[2] investigated some soft
continuous functions for a fixed number of parameters on the initial universe. Mahanta and Das [14] classified
many forms of soft mappings such as irresolute, semicontinuous and semiopensoft mappings. Muhammad
Shabir et al. [22] introduced soft topological spaces. In 2002 A. Csaszar [11] introduced the concept of
generalized topology and alsostudied some of its properties.

Soft generalized topology is relatively new and promising domain wich lead to the development of new
mathematical models and innovative approaches that will give solution to complex problems in engineering and
environment. Sunil Jacob John et al. [12] introduced the concept of soft generalized topological spaces in 2014.
sunil Jacob John [13] also introduced some interesting properties of the soft mapping m: S(U)y — S(U)g
which satisfy the condition w Fy < m F,, whenever Fz c F, c Fz in soft m-open sets in soft generalized
topological spaces in 2015. S. Z. Bai and Y. P. Zuo [5] introduced the concept of g-a-irresolute functions in
generalized topological spaces in the year 2011.

These concepts motivate us to enhance our further study in some new types of soft irresolute functions
in soft generalized topological spaces.
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I1.  Preliminaries:
Definition: 2.1 [13]
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. Heref, is
called an approximation function of the soft setF, . 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)gor simply S(U).

Definition: 2.2 [13]

LetF, € S(U). If f,(e) = @, forall e € E, then F, is called an empty soft set, denoted byFy. 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.

Definition: 2.3 [12]

LetF, € S(U). If f,(e) = U, forall e € A, then F, is called an A-universal soft set, denoted byFz. If
A = E, then the A-universal soft set is called an universal soft set, denoted byF 3.

Definition: 2.4 [13]

LetF, € S(U). Then, the soft complement ofF,, denoted by(F,)¢, is defined by the approximate
function, £, (e) = (f4(e))¢, where (f,(e))is the complement of the setf,(e), that is,(f,(e))¢ = U \ f4(e) for
alle €E.

Definition: 2.5 [12]
LetF, € S(U). A Soft Generalized Topology (SGT) on F,, denoted by u (or)
ur ,is a collection of soft subsets of F, having the following properties:

i FQ) € u

. {Fy, € F4/1€JEN}Cpu = Ui Fy, € 1
The pair ( F4, ) is called a Soft Generalized Topological Space (SGTS).
Observe that F, € p must not hold.

Definition: 2.6 [12]
Let (F,, 1) be a SGTS. Then every element of u is called a soft u-open set.
Definition 2.7 [19]

Let (X, t)be a topological space. A nonempty open set U of X is said to be a minimal open set if and
only if any open set which is contained in U is @ or U.

Definition 2.8[20]

Let (X, T)be a topological space. A proper nonempty open subset U of X is said to be a maximal open
set if any open set which contains U is X or U.

Definition 2.9[4]

Any open subset U of a topological space X is said to be a paraopen set if it is neither minimal open
nor maximal open set.

Definition: 2.10 [12]
A soft generalized topology pon F,is said to be strong ifF, € p.

Definition: 2.11 [24]
A proper non-empty soft p-open subset Fyof a soft generalized topological space ( F4, 1) is said to be
soft minimal p-open set if any softu-open set which is contained in Fis Fy or F.The family of all soft minimal

p-open sets in a soft generalized topological space ( Fy, u ) is denoted by SM pO (Fy).
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Definition: 2.12 [13]

Let (Fg, 1) be a SGTS. Then a soft set F; © Fis said to be a soft p-pre-open set iffF; < i,c,F; (i.e.,
the case when = i,c,). The class of all soft p-pre-open sets is denoted by p(,, orp,,.

Definition: 2.13 [13]

Let (Fgz,u) be a SGTS. Then a soft set F; < Fgis said to be a soft p-semi-open set iffF; < ¢, i, Fg
(i.e., the case when T = ¢, i,). The class of all soft u-semi-open sets is denoted by &, ord,,.

Definition: 2.14 [13]

Let (Fg,u) be a SGTS. Then a soft set F; c Fgis said to be a soft p-a-open set iff F; < i,c,i,Fg
(i.e., the case when = i,c,i,). The class of all soft p-a-open sets is denoted by a, ora,,.

Definition: 2.15 [13]

Let (Fg, ) be a SGTS. Then a soft set F; < Fgis said to be a soft u-f-open set iff F; < c,i,c, Fg
(i.e., the case when = ¢, i,c,). The class of all soft p-S-open sets is denoted by S,y org,,.

Definition: 2.16 [16]

A soft mapping g: A — Bis 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: 2.17 [16]

A soft mapping g: A — Bis called soft a-continuous if the inverse image of each soft open set in B is
soft a-open set in A.

Definition: 2.18 [6]

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

I11.  Soft(u,n) -lrresolute Functions:
Definition: 3.1

Let (Fy, 1) and (Fg,m) be two SGTS’s. A soft mapping ¥, : (Fy,u) — (Fg,n)is said to be soft
minimal (i, n)-irresolute (soft min(w, n)-irresolute) if for each soft minimal n-open setF; in Fg, its inverse image
sz‘l(FL) is a soft minimal u-open setin F,.

Definition: 3.2

Let (F4,u) and (Fg,m) be two SGTS’s. A soft mapping ¥, : (Fy, 1) — (Fg,n) is said to be soft
maximal (u, n)-irresolute (soft max(u, n)-irresolute) if for each soft maximal n-open setF;in Fg, its inverse
image sz‘l(FL) is a soft maximal u-open setin F,.

Definition: 3.3

Let (F4, 1) and (Fg,m) be two SGTS’s. A soft mapping ¥, : (Fy,u) — (Fg,n) is said to be soft
para(u, n)-irresolute (soft para(u,n)-irresolute) if for each soft para n-open setF,in Fg, its inverse image
z,bx'l(FL) is a soft para u-open set in Fy.
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Theorem: 3.4
Each soft minimal (u, n)-irresolute function is soft minimal(u, n)-continuous but not conversely.
Proof:

Let, : (F4 u) — (Fg,m)be a soft minimal (u, n)-irresolute mapping. Let F; be any soft minimal -
open set in Fz. Then by definition 3.1, its inverse image wx‘l(FG) is a soft minimal p-open set in F,. Since
every soft minimal u-open set is soft u-open,tpx‘l( Fg) is a soft u-open set in F. Hence v, : (Fy, 1) — (Fp, M)
is soft minimal (u, n)-continuous.

Example: 3.5

Let & = {81, 82,83, 84,85, 8¢}, I = {iy,i5,i3},A={i;,i,} € I, then
(Fa, 1) = {Fg, Fa,, Fa,, Fa,, F4,}is a SGTS where
Fo ={(i1, ), (i, ®)}
Fp = {(i1, {81, 82, 83,84, 85}), (iz, {81, 82, 84, 85}) }
Fp, = {(i1, {81, 83,84, 85}), (i2, {81, 84, 85})}
FA2 = {(iy, {81, 84, 85}), (i, {81, 851}
FA3 = {(ilﬁ {‘34"‘55})' (iz; {"51!‘34})}

Let T = {ty, ty, t3, by, ts}, ] = {j1,j2,J3}.B = {1, J2} € J, then
(Fg,n) = {Fy, Fg,, Fg,, Fp,}is a SGTS where
F@ = {(jl' @), (jZ' @)}
Fg = {(u, {ts, 2, t3, ta}), U, {t1, t2, t31)}
Fg, ={(v{t2 ts,ta}), Go, {t2, t51)}
Fg, = {(Uu{ts, ta}), G2, {ts D}
Fg, = {(y {t2, ta}), U, {t2, t3 D}

Define a map 1 : © — Thy(8;) = t3,P(8) = t5,P(83) =ty ,P(84) = t;,P(85) = t3,P(8) =
tsandy : I — Jbyx(iy) = ji,¥(2) = j2, ¥(s) = Js.
Then ¥, : (Fy, 1) — (Fg,m) is a soft minimal(u, n)-continuous function but it is nota soft minimal(u, n)-
irresolute function.

Theorem: 3.6
Each soft maximal (u, n)-irresolute function is soft maximal (u, n)-continuous but not conversely.
Proof:

Let ¥, : (F4,u) — (Fg,m) be a soft maximal (u, n)-irresolute mapping. Let F; be any soft maximal
n-open set in Fg. Then by definition 3.2, its inverse image wx‘l(FG) is a soft maximal u-open set in F,. Since
every soft maximal u-open set is a soft u-open set, wx‘l(FG) is a soft u-open set in . Hence ¥, : (Fy, 1) —
(Fg,n)is soft maximal(u, n)-continuous.

Example: 3.7

Let G = {g1,92 93, 9u 95,96} R = {r", 1", 13"}, A= {r],1,} € R, then
(Fa, i) = {Fg, Fa,, Fa,, F4,, F4,}is a SGTS where

F@ = {(rlll Q)), (7'2’, ®)}

Fyn ={(n"{91, 9293 94 95}, (", {91, 92, 94 g5}
Fp, = {(r'. {92, 93, 95D, (2", {92, gs D}

Fp, = {(r', {92, 93, 94, 51, (2, {92, 94, gs 1)}

Fp, = {(r, {94, g5}, (2", {g2, 941}
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Let H = {hy,hy, h3, hy, hs},V = {v;", v, ,v3'},B = {v],v3} € V, then
(Fg,m) = {Fy, Fp,, Fg,, Fp}is a SGTS where
Fy = {(v,,0), (v,', )}
Fg = {(vy',{hy, hy, hg, hu}), (', {hy, by, h3})}
Fg, = {(v1',{ha, ha, ha}), (v, {ho, hs D}
Fg, = {(v, {hy, hu}), (0, {hy, R}
Fg, = {(vi', {hs, ha}), (v, {hs D)}

Define a map v: G—H byp(gy) = hs,P(g;) = hy,¥(g3) = hs , P(gs) = hy,P(gs) =
hs, ¥(ge) = hs andy : [ — J byx(ry") = vy, (") = v, Y (r3") = v5'".
Then v, : (Fy,1u) — (Fg, 1) is a soft maximal(u,n)-continuous function but it is not a soft maximal (u,7)-
irresolute function.

Theorem: 3.8
Each soft para (u, n)-irresolute function is soft para(u, n)-continuous but not conversely.
Proof:

Let ¥, : (F4,u) — (Fg,m) be a soft para ( u,n )-irresolute mapping. Let Fg be any soft para n-open
set in Fg. Then by definition 3.3, its inverse image wx‘l(FG) is a soft para u-open set in F,. Since every soft
para u-open set is a soft u-open set, wx‘l(FG) is a soft p-open set in F,. Hence ¥, : (Fy, 1) — (Fg,n) is soft
para (u, n)-continuous.

Example: 3.9

Let M = {my, m,, m3, my, mg,mg}, C ={c,’,¢c;',cs'hA={cq,c3} € C, then
(Fa, 1) = {Fp, Fa,, Fa,, Fa,, F4,}is @ SGTS where
Fy = {(ci',9), (c;’, 0)}
Fp, = {(ci, {my, my, m3, my, ms}), (¢, {my, m3, my, ms})}
FAZ = {(Cllﬁ {mZ'mS'mAI—'mS})' (CZII {m3: my, ms})}
Fp, = {(ci', {m3, ms}), (c;', {my, ms D}
Fp, = {(c1, {ma, my, ms}), (c;', {ms, mu 1}

Let N = {ny,ny,n5,m4, 15}, D = {da,dy, d:}B = {dy,d;} € D, then
(Fg,m) = {Fy, Fp,, Fg,, F5,}is a SGTS where

Fo = {(d1,9),(d2,0)}

Fy = {(&I, {ny, 1z, s, n4}), (&;, {ny,n,, n4})}

Fg, = {(dy, {n1,nz,m4}), (dz, {ny, n43)}

Fg 2= {(a:' {nl' nz}), (a\b {n4})}

Fg 3 {(a:' {n2, n4})' (a\2' {n,, n4})}

Define a map ¢: M — N b&/)(ml) = n4/,\1/}(m2) = ng\ﬂ/)(mﬁ =n,,Y(my) =ny,P(ms) =
ng, Y(mg) =ngand y: I — Jbyy(c,") = dy,P(c;") = dy, P(c3") = ds.
Then v, : (F4,u) — (Fg,m) is a soft para(u,n)-continuous function but it is not a soft para(u,n)-irresolute
function.

Definition: 3.10

The SGTS(F,, w)is said to be soft u-T,,;,space if for each nonempty proper soft u-opensubset of F, is
soft minimal p-open.
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Proposition:3.11

Lety, : (Fy, 1) — (Fp,m) be a soft minimal(u, n)-irresolute,onto map and Fy be a Soft p-T,,;,Space.
Theny,, is soft(u, n)-continuous.

Proof:

Let ¥, : (Fy, u) — (Fp,m)be a soft minimal (u, n)-irresolutefunction. Let Fg be any non-empty proper
soft n-open set in F. Since Fp is a soft u-Tp,;,Space,Fg is a soft minimaln-open set in Fg. Since U, is soft
minimal(u,n)-irresolute,lpx‘l(FBl.)is a soft minimalu-openset inF,. Also, each soft minimal u-open set is soft
u-open and v, is an onto mapwhich impIieswx‘l(FBi)is a soft u-open set in F,.Hencey,, : (Fy, u) — (Fg, 1) is
soft (u, n)-continuous.

Definition: 3.12

The SGTS (Fy, w)is said to be soft u-T,,.Space if for each nonempty proper soft u-opensubset of F, is
soft maximal u-open.

Proposition: 3.13

Lety, : (F4, 1) — (Fg,n) be asoft maximal (u, n)-irresolute, onto map and F be a Soft u-
TinaxSpace. Theny, is soft (u, n)-continuous.

Proof:

Let ¥, : (F4 ) — (Fg,m) be a soft maximal (u,n)-irresolute function. Let Fgbe any non-empty
proper soft n-open setin Fp. Since Fj is a soft u-Tp.,Space, Fg is a soft maximaln-open set in Fp. Since v, is
soft maximal (i, n)—irresolute,wx‘l(FBi)is a soft maximal p-openset inF,. Also, each soft maximal u-open set is
soft u-open and 1, is an onto mapwhich implieswx‘l(FBi) is a soft u-open set in F,. Hence y,, : (Fy, 1) —
(Fg,n)is soft (i, n)-continuous.

Definition: 3.14

The SGTS (Fy, w)is said to be soft u-T,4,4Space if for each nonempty proper soft u-opensubset of Fy,
is soft para u-open.

Proposition: 3.15

Lety, : (Fy, 1) — (Fg,m)be asoft para (u, n)-irresolute, onto map and Fg be a Soft u-T, 4,4 SPace.
Theny,is soft (u, n)-continuous.

Proof:

Let ¢, : (F4, ) — (Fg,m) be a soft para (u,n)-irresolute function. Let Fy be any non-empty proper
soft n-open set in F. Since Fp is a soft u-T,q..Space, Fgis a soft paran-open set in Fp. Since 1, is soft
para(,u,n)—irresolute,lpx‘l(FBi)is a soft para u-openset inF,. Also, each soft para u-open set is soft u-open and
Y, is an onto mapwhich implieswx‘l(FBi) is a soft u-open set in F,. Hencey, : (F4, u) — (Fg,m) is soft
(u, m)-continuous.

Remark: 3.16

Soft minimal (u, n)-irresolute and soft (u, n)-continuous (resp. Soft maximal (u, n)-continuous, soft
para (u, n)-continuous) maps are independent.
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Remark: 3.17

Soft maximal (i, n)-irresolute and soft (u, n)-continuous (resp. Soft minimal (i, n)-continuous, soft
para (y, n)-continuous) maps are independent.

Remark: 3.18

Soft para (u, n)-irresolute and soft (u, n)-continuous (resp. Soft minimal (u, n)-continuous, soft
maximal (u, n7)-continuous) maps are independent.

Remark: 3.19

Soft minimal (i, n)-irresolute and soft maximal (u, n)-irresolute maps are independent.
Remark: 3.20

Soft minimal (u, n)-irresolute and soft para (u, n)-irresolute maps are independent.
Remark: 3.21

Soft maximal (u, n)-irresolute and soft para (u, n)-irresolute maps are independent.
Theorem: 3.22

Let (F4,pn) and (Fg,m) be two SGTS’s. A soft mapping v, : (Fy, 1) — (Fp,n) is said to be soft
minimal (i, n)-irresolute (soft min(y, n)-irresolute) if and only if the inverse image of each soft maximal n-
closed set in Fg is a soft maximalu-closed set in Fy.

Proof:

The proof follows from the definition that the complement of soft minimal u-open set is a soft maximal
u-closed set.

Theorem: 3.23

Let (F4,p1) and (Fg, 1) be two SGTS’s. A soft mapping v, : (Fy, 1) — (Fp,n) is said to be soft
maximal (u, n)-irresolute (soft max(u, n)-irresolute) if and only if the inverse image of each soft minimal n-
closed set in Fg is a soft minimal u-closed set in F,.

Proof:

The proof follows from the definition that the complement of soft maximal u-open set is a soft minimal
u-closed set.

Theorem: 3.24

Let (F4,pn) and (Fg, 1) be two SGTS’s. A soft mapping v, : (Fy, 1) — (Fp,n) is said to be soft
para (u, n)-irresolute (soft para(u, n)-irresolute) if and only if the inverse image of each soft para n-closed set
in Fg is a soft para p-closed set in F,.

Proof:

The proof follows from the definition that the complement of soft para u-open set is a soft para u-
closed set.

Theorem: 3.25

Let ¥, : (F4, ) — (Fg,m) be a soft minimal (u,n)-irresolute andmy, : (Fg, 1) — (F¢,§)be a soft
minimal (n, §)-irresolute map, then g oy, : (F4, ) — (F¢, €)is a soft minimal (u, §)-irresolute map.
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Proof:

Let ¥, : (Fy,u) — (Fp,m) be a soft minimal (u,n)-irresolute map and my : (Fg, 1) — (F¢,§)be a
soft minimal (n, §)-irresolute map. Let F,be any soft minimal¢-open set in F¢.Since my is a soft minimal (n, §)-
irresolute function, m, ™" (F¢,) is a soft minimal n-open set in Fg. Also, 1, is soft minimal (n, §)-irresolute,

P, (”¢_1(Fci)) = (my oY) " (Fc,)is a soft minimal p-open set in F,. Hence my oy, : (Fyu) —
(F¢, &)is a soft minimal (g, &)-irresolute map.

Theorem: 3.26

Let ¥, : (Fy,u) — (Fg,m) be a soft maximal (u,n)-irresolute and my = (Fg,m) — (F¢,§)be a soft
maximal (1, §)-irresolute map, then g, 0, = (Fy, 1) — (F¢, §)is a soft maximal (u, §)-irresolute map.

Proof:

Let ¥, : (F4,u) — (Fg,m) be a soft maximal (u,n)-irresolute map and 7y : (Fg,m) — (Fc,§)be a
soft maximal (7, §)-irresolute map. Let F¢ be any soft maximal§-open set in F¢.Since g is a soft maximal
(n, &)-irresolute function, n¢‘1 (F¢,) is a soft maximal n-open set in Fz. Also, ¥, is soft maximal (n,$)-

irresolute, ¥, " (7T¢_1(Fci)) = (my 0y, ) *(F¢,) is a soft maximal p-open set in F,. Hence mg oy, :
(Fy, u) — (F¢, &)is a soft maximal (u, £)-irresolute map.

Theorem: 3.27

Let ¥, : (F4, ) — (Fg,m) be a soft para (u,n)-irresolute and my : (Fg,m) — (F¢, §)be a soft para
(n, §)-irresolute map, then g 0, = (Fy, u) — (F¢, §)is a soft para (u, £)-irresolute map.

Proof:

Let ¥, : (F4, ) — (Fg,m) be a soft para (u,n)-irresolute map and g, : (Fg,n) — (F¢, §)be a soft
para (m, §)-irresolute map. Let F be any soft parag-open set in F. Since my is a soft para (n,§)-irresolute

function, s ~* (F¢,) is a soft para n-open set in Fg. Also, v, is soft para (, §)-irresolute, 1/))(‘1 (7T¢_1(Fci)) =
(g 0y )‘1(Fci) is a soft para u-open set in F,. Hence my o, = (Fy, 1) — (F¢,§)is a soft para (u,$)-
irresolute map.

Definition: 3.28

Let (Fy, 1) and (Fg,n) be two SGTS’s. A soft mapping ¥, : (F4, &) — (F, 1) is said to be softp,, ,)-
irresolute (soft(u, n)-pre-irresolute) if for each softn-pre-open set in Fjg, its inverse image ¢X‘1(FL) is a softu-
pre-open setin F,.

Definition: 3.29

Let ( Fy, p) and (Fg, 1) be two SGTS’s. A soft mapping ¥, : (F4, ) — (Fg, 1) is said to be soft§,, ,)-
irresolute (soft(u, n)-semi-irresolute) if for each softny-semi-open set in Fg, its inverse image wx‘l(FL) is a
softu-semi-open set in F,.

Definition: 3.30

Let (Fy, ) and (Fg,n) be two SGTS’s. A soft mapping ¥, : (F4, ) — (Fg, 1) is said to be softa, ,)-
irresolute (soft(u, n)-a-irresolute) if for each softn-a-open set in Fg, its inverse image wx‘l(FL) is a softu-a-
open setin Fy.
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Definition: 3.31

Let ( Fy4, 1) and (Fg, 1) be two SGTS’s. A soft mapping ¥, : (F4, ) — (Fp, 1) is said to be softB, »)-
irresolute (soft(u, n)-B-irresolute) if for each softn-B-open set in Fy, its inverse image wx‘l(FL) is a softu-g-
opensetin F,.

Theorem: 3.32
Each softp, ,)-irresolute function is soft p, »,-continuous but not conversely.
Proof:

Let ¥, : (F4u) — (Fg,n) be asoft p,,y-irresolute mapping. Let Fg; be any soft n-open set in Fy.
Since every softn-open set is soft n-pre-open, Fg is a soft n-pre-open set in F. Also v, is soft p(, ,y-irresolute,
then by definition 3.28, its inverse image z,bx‘l( Fg) is soft u-pre-open set in F. Hence ¥, : (Fy,u) — (Fg, 1)
is soft p,,,y-continuous.

Theorem: 3.33

Each softd,, ,,y-irresolute function is soft &, ,y-continuous but not conversely.

Proof:

Let ¥, : (Fap) — (Fp,m) be asoft §,,y-irresolute mapping. Let F; be any soft n-open set in Fy.
Since every softn-open set is soft n-semi-open, F; is a soft n-semi-open set in Fg. Also 1, is soft §, -
irresolute, then by definition 3.29, its inverse image wx‘l(FG) is soft u-semi-open set in F,. Hence v, :
(Fa, 1) — (Fg,m) is soft &, ,)-continuous.

Theorem: 3.34
Each softa, ,-irresolute function is soft a, ,,y-continuous but not conversely.
Proof:

Let v, : (F4 1) — (Fp,m) be a soft a, ) -irresolute mapping. Let Fg; be any soft n-open set in Fy.
Since every softn-open set is soft n-a-open, F is a soft n-a-open set in Fp. Also v, is soft a, ,y-irresolute,
then by definition 3.30, its inverse image ¢X‘1(FG) is soft u-a-open set in . Hence 1, : (Fy, u) — (Fg,m) is
soft a(,, ) -continuous.

Theorem: 3.35
Each softg,, ,)-irresolute function is soft 3, ,,-continuous but not conversely.

Proof:

Let v, : (F4 1) — (Fp,m) be a soft B, ,y-irresolute mapping. Let F; be any soft n-open set in Fy.
Since every softn-open set is soft n-g-open, F; is a soft n-f-open set in Fg. Also v, is soft B, ,-irresolute,
then by definition 3.31, its inverse image wx‘l(FG) is soft u-B-open set in F,. Hence ¥, : (Fy, u) — (Fg,m) is
soft B, -continuous.

Theorem: 3.36
Let (F4, p) and (Fg, 1) be two SGTS’s. A soft mapping ¥, : (F4, 1) — (Fp, 1) is said to be soft p(,, -

irresolute (soft(u, n)-pre-irresolute) if and only if the inverse image of each soft n-pre-closed set in Fj is a
softu-pre-closed set in F,.
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Proof:

The proof follows from the definition that the complement of soft u-pre-open set is soft u-pre-closed
set.

Theorem: 3.37

Let (Fy, 1) and (Fg, 1) be two SGTS’s. A soft mapping ¥, : (F4, ) — (Fg, 1) is said to be soft §,, -
irresolute (soft(u, n)-semi-irresolute) if and only if the inverse image of each soft n-semi-closed set in Fy is a
softu-semi-closed set in F,.

Proof:

The proof follows from the definition that the complement of soft u-semi-open set is soft u-semi-
closed set.

Theorem: 3.38

Let (F4, 1) and (Fg,n) be two SGTS’s. A soft mapping ,, : (F4, u) — (Fg,n) is said to be soft a, ,y-
irresolute (soft(u, n)-a-irresolute) if and only if the inverse image of each soft n-a-closed set in Fjy is a softu-a-
closed set in Fy.

Proof:

The proof follows from the definition that the complement of soft u-a-open set is soft u-a-closed set.

Theorem: 3.39

Let (F4, 1) and (Fg,n) be two SGTS’s. A soft mappingy,, : (Fa4, ) — (Fg, 1) is said to be soft S, ,)-
irresolute (soft(u, n)-B-irresolute) if and only if the inverse image of each soft n-f-closed set in Fy is a softu-S-
closed set in Fy.
Proof:

The proof follows from the definition that the complement of soft u-#-open set is soft u-B-closed set.

Theorem: 3.40

Let ¥, : (Fy, 1) — (Fg,m) be a soft pg, . -irresolute andmy : (Fg,n) — (F¢,§)be a soft p( ¢)-
irresolute map, then my, 0, = (Fy, u) — (Fg, §)is asoft pg, ¢ -irresolute map.

Proof:

Lety, : (F4p) — (Fp,m) be asoft pg, ) -irresolute map and 7y, : (Fg,m) — (F¢,§)be asoft p(p s)-
irresolute map. Let F¢ be any soft {-pre-open set in F¢.Since 7y is a soft p, ¢ -irresolute function, Ty (Fc)

is a soft n-pre-open set in Fg. Also, ¥, is soft p, ¢ -irresolute, 1, (T[d)_l(FCi)) = (my o) *(Fe,)is a
soft u-pre-opensetin F,. Hence my, o, : (Fy, u) — (F¢, §)is asoft p, £ -irresolute map.

Theorem: 3.41

Let i, : (Fy,u) — (Fg,m) be a soft &, -irresolute andmy, : (Fg,n) — (F¢,§)be a soft &, ¢)-
irresolute map, then 7y, o, : (Fy, u) — (F¢,§)is asoft &, ¢ -irresolute map.
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Proof:

Let, : (F4,u) — (Fg,m) be asoft &, ) -irresolute map and my, : (Fg,m) — (F¢,§)be asoft &, ¢)-
irresolute map. Let F¢ be any soft £-semi-open set in F¢.Since g, is a soft &, ¢)-irresolute, Ty (F¢,) is a soft

n-semi-open set in Fp. Also, ¥, is a soft 8, ¢ -irresolute, 1, ™ (n(,,‘l(Fci)) = my oy, (F,)is a soft p-
semi-open setin Fy. Hence my, o, = (Fy, 1) — (F¢, §)is asoft §, ¢ -irresolute map.

Theorem: 3.42

Let , : (Fyu) — (Fp,m) be a soft «,,-irresolute andmy = (Fg,n) — (Fg,§)be a soft a(y¢)-
irresolute map, then g, 0, : (Fy, u) — (Fg,§)is asoft a, g -irresolute map.

Proof:

Let ¥, : (F4, ) — (Fp,m) be a soft ag,n)-irresolute map and my : (Fg,m) — (F¢,&)be a soft
acqe-irresolute map. Let Fbe any soft §-a-open set in Fg.Since my is a soft a(, s -irresolute function,
n¢‘1 (Fc) is a soft n-a-open set in Fg. Also, ¢, is soft a(q,e-irresolute,

¥, (n(,,‘i(FCl.)) = (my 0y,) ~*(Fe,)is asoft u-a-opensetin F,. Hence my, 01, = (Fy, 1) — (Fc, €)is a soft
@y 5)-irresolute map.

Theorem: 3.43

Let ¥, : (Fy,u) — (Fp,m) be a soft B, -irresolute andmy : (Fg,m) — (F¢,§)be a soft B, #)-
irresolute map, then iy, 0, : (Fy, 1) — (Fg, §)is asoft B, g -irresolute map.

Proof:

Lety, : (F4 ) — (Fp,m) be asoft B, ) -irresolute map and 7y, : (Fp,m) — (F¢,§)be asoft B ¢)-
irresolute map. Let F¢ be any soft £-5-open set in F¢.Since g, is a soft S, ¢ -irresolute function, Ty (F¢) is

a soft n-B-open setin Fg. Also, 1, is soft B, ¢ -irresolute, 1, (7T¢_1(Fci)) = (g 0yy) ~*(Fc,)is asoft p-
B-opensetin F,. Hence my o, : (Fy, 1) — (Fe, §)is asoft S, ¢ -irresolute map.
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