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Abstract

Objectives: To acquaint generalized soft multi functions and graphs. Methods:
Generalized semi soft multi sets was introduced using semi closure operators
and open soft multi sets. As a consequence, this study acquaints generalized
semi soft multi continuous functions with the help of generalized semi soft
multi sets. Also the concept of generalized soft multi homeomorphisms
are introduced via generalized semi soft multi continuous, open and closed
mappings and also the thought of closed soft multi graphis introduced through
the open soft multi sets and soft multi points. Findings: This study reveals
that composition of two generalized semi soft multi continuous functions
do not necessarily generalized semi soft multi continuous but composition
of generalized semi soft multi continuous function with any of its stronger
forms be a generalized semi soft multi continuous function and also several
interesting results are found. Novelty: This study acquaints soft multi graph
by using soft multi functions and also acquaint generalized semi closed soft
multi graph.

Keywords: Generalized Semi Soft Multi Continuous Functions; Generalized
Semi Soft Multi Open Functions; Generalized Semi Soft Multi Closed
Functions; Generalized Semi Soft Multi Homeomorphisms And Generalized
Semi Closed Soft Multi Graphs

1 Introduction

In 2013, Babitha and John were introduced the concept of soft multi sets as
acombination of soft sets and multi sets that can be used to solve real life problems
in many fields. The same authors initiated the concept of connectedness in soft multi
topological spaces. In 2015 Deniz Tokat et al. introduced the idea of soft multi
continuous functions and also soft multi semi continuous functions by using soft multi
functions.

Then El- Sheik et al. introduced the generalizations of open soft multi sets and
mappings in soft multi topological spaces. In 2015, they have introduced the concept of
g-closed soft multi sets in soft multi topological spaces. Muhammad Riazet et al. () gave
the properties of soft multiset topological spaces and also some real life applications in
2020. Seydakaya Pezuk et al. ®) gave an application of soft multisets to a decision-making
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problem concerning the side effects of COVID-19 vaccines. V. Inthumathi et al.® introduced the concepts of generalized closed
soft multisets and its properties. Further they ) introduced the concepts of generalized soft multi operators and generalized
soft multi connectedness and compactness.

After the introduction of generalizations of open soft multisets and functions in soft multi topological spaces in 2016, no one
has attempted to make further generalizations of open soft multi sets. So as an inquiry, we introduce the concept of generalized
semi soft multi continuous functions and also generalized semi soft multi closed and open functions. Next we introduce the
concept of generalized semi soft multi homeomorphisms by using generalized semi soft multi continuous functions. Finally, we
initiate the concept of soft multi graph in soft multi topological spaces and extend in generalize case such as generalized semi
closed soft multi graphs and discuss some related properties in detail.

Preliminaries

Throughout this paper SMTS denotes the soft multi topological spaces, sm denotes soft multi.

Definitionl. Let fz be a smset over Xg. fg is claimed to be smpoint if there exists e € E and n/x € X,1 <n < m such that

{n/x}ife=el<n<m

f(g)—{ o ifecE—{e}

We Symbolize the smpointfz by [(n/x),] . The family of all smpoints is marked by P (X,E) or P.
ie. P(X,E) = { [(n/x,-)ej]E ‘n/x;€X,e; €E,1<n< m}

Definition 2. A smsetSg in a SMTS (X, 7, E) is claimed to be a generalized semi closed soft multiset(in summary gscs
mset) ifCy (5)(e) (x) < Cy(e)(x) whenever Cs,)(x) < Cy () (x)and Ug € OSM (Xg ). The complement of gscs mset is a gsos mset.

2 Methodology

1. Cardinality of smsets are checked.

2. Applied the concept of soft multi functions to define the generalized semi soft multi continuous functions, where domains
and codomains need not have the same cardinality.

3. Applied the operators like smclosure and smsemi closure to develop generalized semi closed soft multisets.

4. Semi soft multi homeomorphism concept is applied to obtain generalized semi soft multi homeomorphism.

5. The notion of graph of the functions is used to develop generalized semi closed soft multi graph.

Generalized semi soft multi continuous functions

Remark 2.1.1

The definition of smfunction defined by Ismail Osmanoglu et al.is applicable only when the domain and co-domain elements
have same cardinality, that means m is common for all elements in domain and co-domain or the cardinality of an element
should be same to its image element. We have given the definition for image of a smfunction in below which is applicable for
all types of cardinality of the element in SMTS.

Definition 2.1. 2 Let u : M — N and p : L — Q be functions. Then a multi function u is defined as, u(m/v) =
n/w,Vm/v € M and n/w € N and is marked by u = (m/v, n/w)/mn : u(m/v) = n/w and the smfunction r : M; — Np,
where M} and Ny are smclasses, is defined as, for a smset Sy in M, (r(Sr));, J = p(I) C Q is a smset in Ny given by

r(Sr)(¢q) = { u (Ulep*‘(q)mls(l)) ) ifp*l(q) NI #¢
¢

Otherwise

forq € J CQ, (r(S1)), is supposedly as image of a smset S;.

Note 2.1.1 Hereupon the functions u, p and r are mapped from msetM to mset N, parameter set L to parameter set Q and
smclass M, to smclass Ny respectively.

Definition 2.1.3 Let r : My — Np be a mapping and T; be a smsetin Ng, J C Q. Letu : M — Nand p : L — Q be
mappings. Then (r~! (T}));, I=p ' (J), is a smset in My, defined as

_ u Y (T(p(1))), p(l)eJ

ri T ()= { ¢ Tty othe(rzzvise

forl €I CL, (r~'(T))), is claimed to be inverse image of smset 7.

Example 2.1.4 Let M = {1/vy, 2/vp, 1/v3}, L={l1, b}, N={2/wi, 2/wa, 2/w3} and Q = {q1, q2}. Let u and p be
defined as u = {(1/v1, 2/w1)/2, (2/v2, 2/w2)/4, (1/v3,2/w3)/2}, p(li) = q1, p(h) = q.
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Let S; be asmset definedas S (I1) = {2/v2}, S(lo) = {2/v2} and Tp be a smset defined as T (q1) = {2/w1, 2/wa}, T (q2) =
{2/W1, 2/W2}.

Then image of smsetS; under r is obtained as

r(SL) (q1) :{ u (UreprquSW)) 3607 (@) NLF 9
¢

otherwise

= (u(S(h))}
={u(2/v2)}
={2/w2}.
Similarly,

r(SL) (q2) = { u (Ui geuSW)) 3607 (@) NLF 9
¢

otherwise

= (u(S(R))}
={u(2/v2)}
= {Z/Wz}

Hence the image of smsetr(Sy) is a smset in order that » (S1) (q1) = {2/wa2},

r(SL)(q2) = {2/w2}.

Next the inverse image of smset7y under r is obtained as

rfl (TQ)(ZI): { Mﬁl(T(p(l)))v p(l)EL

[0} otherwise

= (W (T(q1)}
= {u"'(2/w1, 2/w2)}
= {l/vl, 2/V2}.
Similarly,

r—l (TQ) (12) — { uil(T(p(l)))v p(l) €L

[0} otherwise

= (' (T ()}

= {u”'(2/w1, 2/w2)}

= {I/V], 2/\/2}.

Hence the inverse image of smsetr—! (Tp) is a smset in order that ¥~ ! (Tp) (1) = {1/v1, 2/v2},r~ H(Tp) (L) = {1/v1, 2/v2}.

Definition 2.1.5. The smfunctionr is supposedly as generalized semi soft multi continuous (in summary gssm-cts) if
r~1(Sp) is a gscs mset over (M, T, L) for every closed smset Sp over (N, o, Q).

Example 2.1.6. Let M = {1/v17 2/\12, ]/1/3}7 L= {11, lz}

and 7= {¢, M, (Sr);, (SL)2s (SL)3: (SL)4}

where

Si(h) = A{1/vi, V/va},S1(k) = {1/vi, 1/v3},S2(h) = {1/m},82(k) = {1/v3},S3(L) = {2/v2},S3(k) =
{2/va},Sa(l) ={1/v1, 2/v2},84(l2) ={2/v2,1/v3}

and

letN:A£2~/w1, 2/wa, 2/w3}, O={qi, ¢2} and

0= {¢7 Nv (TQ)17 (TQ)Z}

where Ty (q1) = {2/w1, 2/wa},Ti(q2) = {N}, T2 (q1) ={2/w2}, Ta(q2) = {2/wa}.

Defineuand pbyu={(1/vi, 2/w1)/2, (2/v2, 2/w2)/4, (1/v3, 2/w3)/2}and p(l;) =q1, p (L) = q>. Then the mapping
r is gssm-cts.

Proposition 2.1.7. Every smcontinuous function is gssm-cts.

https://www.indjst.org/ 3
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Proof. Presume that  is smcontinuous function and S is a closed smset over (N, o, Q). Then by assumption r~!(Sp) is a
closed smset over (M, T, L). Since every closed smset is a gscs mset, 7! (Sp) is a gscs mset. Thus 7 is a gssm-cts.

Remark 2.1.8. To the contrary of the above proposition do not necessarily correct as shown from the below example.

Example 2.1.9. In Example 2.1.6, r is gssm-ctsbut not smcontinuous.

Remark 2.1.10.Composition of two gssm-cts functions do not necessarily gssm-cts but the composition of gssm-cts function
with any of its stronger forms be a gssm-cts function.

Example 2.1.11. Let M = {1 /vy, 2/va, 1/v3}, L={l;, I} and

T={¢, M, (S1)1, (SL)2, (SL)35 (S)4}

where

Si(h) = A{1/vi, Vva},S1(k) = {1/vi, 1/va},S2(h) = {1/m},82(k) = {1/v3},S3(h) = {2/v2},S3(k) =
{2/v2},84(h) ={1/v1, 2/v2},84(l2) ={2/v2,1/v3}

and

let N = {2//‘VE1L2/W2, 2/W3}7 0= {C]h qz}

ando = {¢, N, (TQ)U (TQ)z}

where

Ti(q1) ={2/w1, 2/w2},Ti (q2) ={N}, T2 (q1) ={2/w2}, T2 (q2) ={2/w2}

andlet O = {3/z1, 2/22, 2/z3}, T ={n, 1}

and n= {‘Pa ( ) 1 }

where Hy (1) ={3/z1},Hi (12) =(¢}.

Defineu :M — Nandp : L— Qbyu={(1/vi, 2/w1)/2, (2/v2, 2/w2)/4, (1/v3, 2/w3)/2}

and p (i) = q1, p(b)=q

and defined :N — O ande : Q0 —T

byd ={(2/w1, 3/21)/6, (2/w2, 2/22)/4, (2/w3, 2/23)/4}

ande(q1) =11, e(q2) =

Then the mapping r : M; — Npand g : Ny — Oraregssm-cts but their composition g o r is not gssm-cts.

Proposition 2.1.12. Let (M, 7, L), (N, 0, Q)and (O, n, T) be SMTSsandletu :M — N d :N— O p :L— Qand
e : Q — T befunctions.Ifr : My — Npis gssm-ctsand g : Np — Oris sm continuous, then their compositiongor: My — Or
is gssm-cts.

Proof. Let Stbe any closed smset over (O, 1, T) .Since g is smcontinuous, g~ (S7) is closed smset over (N, &, Q) .Since r
is gssm-ctsC, (¢ 1(5))0) (2) = C(gor)" (S)([)(z) is gscs mset over (M, 7, L) and so g o r is gssm-cts.

Corollary 2.1.13.Ifr : M; — Ny is smcontinuous and g : Ny — Oris smcontinuous, then their composition go r: M; —
Or is gssm-cts.

Proof. It is easy from the result that every closed smset is a gscs mset.

Theorem 2.1.14. smfunctionr is a gssm-cts if and only if for each open smset S over (N, o, Q), r~!(Sp) is a gsos mset
over (M,t, L).

Proof. Surmise that r is gssm-cts and Sg is a open smset over (N, ¢, Q). Then (S,)  is a closed smset in (N, ¢, Q) and
by hypothesis 7! ((Sp)) is gscs mset in (M, T, L). But Co1((s))(q) W) = C(rl(s))"(q)(w) and so r~!(Sp) is a gsos mset over
(M,t,L).

Contrarily, surmise that 7~ !(Sp) is a gsos mset in (M, 7, L) for each open smset Sp over (N, 0, Q). Let Ty be a closed
smsetin (N, 6, Q). Then (T )" is a open smset in (N, &, Q) and by assumption,r ' ((Tp)“) is a gsos mset in (M, T, L). Since
Co1 (1)) (q) W) = C(r,] () (w), we have r~!(Tp) is a gscs mset in (M, T, L) and so r is gssm-cts.

Proposition 2.1.15. If r is gssm-cts then for each smpoint[(n/v),], in My, for every open smset Ty containing r([(n/v),],)
there exists a gsos msetSy, containing [(/v),], such that C,(5)) (v) < Cr(q) (W).

Proof. Let Ty be any open smset over (N, o, Q) with the property that r([( /v)],) € Tp. Then [(n/v),], € r ' (Tp).
By hypothesis r~' (Tp) is a gsos mset in (M, T, L). If we take Cg(; (v) < C, 1(1)(q) (W), then Szis a gsos mset in (M, 7, L)
containing [(n/v);]; such that C,(5);) (v) < Cr(r,lg))(q) (W) <Cpg) ().

Proposition 2.1.16. If r is gssm-cts then for every sub smsetSy, of (M, T, L), Cy(gesm—ci(s))1) (V) < Ca(r(s)1) (v).

Proof. Presume that r is gssm-cts and Sy, is a smset over (M, 7, L). Then ¢l(r(S.)) is a closed smset in (N, ¢, Q) and so

“cl(r(SL))) is a gscs mset in (M, T, L).
Therefore Cgssm CI( (Cl(r(S))))(l) (V) = Cr’l(cl(r(S)))(l) (V) . Now CS(Z) (V) S Cr’l(r(S))(I) (V) S Cr’l(cl(r(S)))(l) (V) .Thus

Cossm—ct(8)1) (V) < Cosgmct(r1(@t(5))) 1) V) = Cr1(eatrsy)ya) (v) - Henee Cogeam—ca(sy) a) (v) < Cagrisyyny (v) -
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Proposition 2.1.17.1f r is gssm-cts then for every sub smsetTp over (N, 0, Q) ,C, (7 1(T)) (g) W) < Core(ry) ) W) -
Proof. Surmise that r is gssm-cts and Ty is any sub smset over (N, o, Q). Then cl(Tp) being closed smset, by assumption,
r~Y(cl(Typ)) is a gscs mset. Now, Co1(ry(q) W) < Comi(eyry)(q) (W) and so Cp (1 (1)) (g) (w) < Cg”mid(rf.(C.I<T)))(q) (w) =

Crtenmya) W)
Proposition 2.1.18. If r is gssm-cts then C,—1 (51 (V) < C, it (r1(8)) (1) (v) for every sub smset Sover (M, 7, L).

— Y gssm—int
Proof. Surmise that S is a sub smset over (M, 7, L). Then int (S; ) being open smset, by hypothesis, 7! (int (1)) is gsos mset.
Since Ci(s)(1) (v) < Csr) (v) , we have Gt () 1) (V) < Gt 5)0)v) A0 50 Cosn i (=1 (ine())) 1) (V) = Cosomint(r-1(5)) 1) (V)
Thus Cp1 (i (5))(1) (V) < Cogmi (1)) (v) for every sub smset Spover (M, 7, L).

— T gssm—int

2.2 Generalized semi soft multi homeomorphism

Deﬁnition 2.2.1. The bijective smfunctionr is claimed to be generalized semi soft multi homeomorphism (in summary gssm-h)
if rand ! are gssm-cts.
Example 2.2.2. Let M = {2 /vy, 2/v2}, L={l1, I»}

and ©={¢, M, (S1),, (S1),}

where Sl (ll) = {2/1}1},51 (lz) = {2/\/1},52 (11) = {2/\/2},52 (lz) = {2/\12}

and

let N = {3@113“}2}’ 0={q1, ¢}

and 0 = {(Pa N, (TQ)I}

where Ty (q1) = {3/w1},T1 (q2) = {3/wa}.

Defineuand pbyu={(2/vi, 2/w1)/4, (2/v2, 2/wa)/4}and p(l}) = q1, p(k) =q2

Then the mapping r is gssm-h.

Definition 2.2.3. The smfunctionr is claimed to be generalized semi soft multi closed function (in summary gssm-cf) if the
image of each closed smset over (M, T, L) is a gscs mset over (N, o, Q).

Example 2.2. 4. Let M = {2 /vy, 2 /v, 1/v3}, L={l}, L}

and 7= {d)? M, (SL)H (SL)Z}

where S (ll) = {2/\11, 2/\12},51 (12) = {M},SZ (11) = {2/\/2},52 (12) = {Z/Vz}

and

let N = {1/W17 2/W271/W3}; Q {5]17612}

and 6 ={9, N, (Tp),,(To)y: (To)s: (To),)

{ /Whe}reTl (q1) ={1/wi,1/w3},Ti(q2) ={1/w1,1/w3}, Ta(q1) ={1/w1}, Ta(q2) ={1/w3}, T3 (q1) ={2/w2},T3(q2) =
2/wa},

Ty(qr) ={1/w1,2/w2}, Ta(q2) ={2/w2,1/ws}.

Defineuand pbyu = {(2/vy, 1/w1)/2, (2/v2, 2/w2)/4, (1/v3, 1/w3)/1}and p(I}) = q1, p(l2) = q». Then ris gssm-cf.

Definition 2.2.5. The smfunctionr is allegedly as generalized semi soft multi open function ( in summary gssm-of) if the
image of each open smset over (M, 7, L) is a gsosmset over (N, o, Q).

Proposition 2.2.6. If r is a gssm-of thenC,(ju(s))1) (V) < Cogsm—int(r(s))(1)(v) for every Sy in (M, 7, L).

Proof. Presume that r is a gssm-of and Sy is any sub smset of (M, T, L). Since int(Sr) is open smset in (M, T, L), r(int(SL))
is a gssm-of in (N, 0, Q). Consequently, Cym—int(r(ine(5)))(1) (V) = Crin(5))(1) (V) and Criie(s))1y (V) < Cris)y (v) . Thus
C (int(S ))(Z)( ) < Cgssm int(r(S))(1) (V) .

Proposition 2.2.7. If r is a gssm-cf then Cygn—_ci((5))(1) (V) < Criei(sy)1)(v) for every Sy in (M, 7, L).

Proof. Surmise that r is a gssm-cf. Since cl (Sp) is a closed smset, r(cl(S. )) isa gssm cf. Therefore Cyyq—ci(r(ci(s))) 1) (V) =
Cr(cl(S))( n ( ) We know that CS( )(V) < Ccl( S)(1 )( ) and so C Y1) (V) r H vV ( ) Therefore Cgssm—cl(r(S))(l) (V) <
Cossm—ci(r(c1(5))(1) (V) = Crieasyyay (V) -

Proposition 2.2.8. If Cy(in(5))(1) (V) < Cogsm—int(r(s))(1)(v) for every Spin (M, 7, L), then the image of the open smset Syin
(M, 7, L) is equal to its gssm-interior.

Proof. Presume that C (i (s))(1)(V) < Cossm—int(r(s))(1)(v) for every Sy in (M, T, L). Let S, be a open smset in (M, 7, L).
Then we have C,(5)1) (V) = Criin(s)(1) (V) < Cossm—in(r(s))(1) (V) - Bt Cogomint(r(5))(1)(v) < Cris)(1)(v) always. Therefore
Cossm—int(r(s))1) (V) = Cy(s)(1) (v) - Hence the image of the open smset Szin (M, 7, L)is equal to its gssm-interior.

Proposition 2.2.9. If Cysin—ci((5))(1) (V) < Criei(s)) ) (v) for every Sy, in My then the image of the closed smsetSy, in (M, T, L)
is equal to its gssm-closure.
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Proof. Let Sy, be a closed smset in (M, T, L). Then we have Cs;) (v) = Cyy(s)(1)(v) and s0 Cygom—ci(r(s))(1) (V) < Crsyy (v) -
Therefore Cyggn—ci((s))(1) (V) = Crisyay (v) - Since Crs)(1) (V) < Coygom—ci(r(s))(1) (v) always. Hence the image of the closed smset
Spin (M, 7, L) is equal to its gssm-closure.

Theorem 2.2.10. smfunctionr is a gssm-cf if and only if for each sub smset Cy of (N, o, Q) and each open smset S, of
(M, 7, L) containing 7! (Cp), there is a gsos mset Ty of (N, o, Q) containing Cy in order that C, (1) (q) W) < Cspy (v).-

Proof. Presume that r is a gssm-cf and Cp is a sub smset of (N, 0, Q) in order that C,—1(¢)(,) (W) < Cg() (v) where S is
a open smset of (M, 7, L). Since r is a gssm-cf, r((S.)°) is a gssm-cfin (N, o, Q). Thus Cr(g) () = C(y(sc)y) (v) is a gssm-
ofin (N, 0, Q) .But we have C¢(,) () < Cr(y) (W), since C,—1 (¢ () (W) < Cy(gy (v) and s0 Co1(7) () (W) < Comr )y (V) <
Cisyeyey (V) = Cspy (v) - This implies C,—1 7y (W) < gy (v).-

Contrarily, Presume that S, be a closed smset of (M,7, L) and Cy(y) (W) = Ciysyeq) (v). Then Cooi(yyq) (W) =
1)) 1) (V) < Crsyery(v) and (S,) is a open smset. By assumption, there exists a gsos mset T in (N, 0, Q) such that
( ) § CT ( ) and C 1( )g )( ) S C(S)c<,)(v) and so CS(I) (V) S Crfl((T)C)(q) (W) Hence C(T>c‘(q)(w) S C,(S)(l)(v) §

Cr( N (v )) C(ry(q)(w) which implies 7 (S. )is gscs mset. Hence r is a gssm-cf.

Remark 2.2.11. In the following example, the composition of gssm-cf do not necessarily gssm-cf.

Example 2.2.12.

Let M = {2/\11, 2/V2, l/V3} L= {ll, lz}

and © = {6, M, (S,),, (S1),}

where S (ll) = {2/\11, 2/\12},51 (12) = {M},SZ (11) = {2/\/2},52 (12) = {Z/Vz}

and

let N = {1//2112/"‘)27 I/ws}, O={q1, q2}

ando = {¢, N, (TQ)17 (TQ)Q’ (TQ)37 (TQ)4}

where

Ti(q1) ={1/wi, 1ws}, Ti(q2) = {1/wi, 1/w3}, Ta(q1) ={1/wi}, Ta(q2) ={1/w3}, Ts(q1) ={2/w2},T3(q2) =
{2/wa}Ta(q1) ={1/w1,2/wa},Ta(q2) = {2/w2,1/w3}and

let O = {3/21, 2/22, 2/Z3} T = {ll, l‘z} andn {¢, (HT) } where H; (l]) 2{3/11,2/23}71‘11 (tg) 2(3/21,2/Z3}.

Defineu :M — Nandp : L— Qbyu={(2/vi, 1/wy) /2 (2/va, 2/w2)/4, (1/v3, 1/w3)/1}and p () =q1, p(h)=q
and defined :N — O ande : Q — T byd ={(1/wy, 3/21)/3, (2/wa, 2/22)/4, (1/w3, 2/23)/2}

and e(q1) =11, e(q2) = tr.Then the mapping r : My — Ng and g : Ng — Orare gssm-cf but their composition g o r is
not gssm-cf.

Proposition 2.2.13.Let (M,7, L), (N, 6, Q)and (O, n, T) be SMTSsandletu :M — N d :N— Op :L— Qand
e : Q — T be functions. If r : M — Npissmclosed and g : Ng — Oris smclosed, then their composition go r: My — Or
is gssm-cf.

Proof. Proof is obvious from the definition.

Proposition 2.2.14. Every smopen (resp.smclosed) function is a gssm-of (resp. gssm-cf)

Proof. obvious.

Remark 2.2.15. Reverse implication of the above proposition do not necessarily correct as shown from the below example.

Example 2.2.16. In example 2.2.4 the function r is a gssm-of (resp. gssm-cf) but not a smopen (resp. smclosed) function.

Proposition 2.2.17. For a smfunctionr, the following are coequal.

1.7 lis a gssm-cts.

2. risa gssm-of.

3. risa gssm-cf.

Proof.1 = 2Let S; be an open smset in (M, 7, L) . By hypothesis C(r,l)fl(s)(l) (v) = Cys))(v) is a gssm-of in (N, 0, Q).

q

Thus r is a gssm-of.

2 = 3 Let Tp, be a closed smset in (M, 7, L). Then (T ) is an open smset in (M, 7, L). By hypothesis, C,((7)e);) (v) =
Cirryye)(v) isagssm-of in (N, o, Q) and therefore r(7,) is a gssm-cfin (N, o, Q). Hence r is a gssm-cf.

3= 1LetS beaclosed smsetin (M, 7, L).Byassumption r(S; ) isa gssm-cfin (N, ¢, Q). ButC,) ;) (v) =C
1

H O

and hence r— is a gssm-cts.
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Generalized semi closed soft multi graph
Definition 2.3 .1. The smgraph of r is a smset G(r), o, where G(r);, : L Q@ — P*(M N) is defined by

G(r) ifp(l)=gq
Gr(t.g = SV P
0 if p(I) # q
where G(r) is usual graph of the function r.
Definition 2.3.2. If G(r),, is closed smset in soft multi product topological space (M X N, TX 0, LX Q), then r is
smfunction with closed smgraph.
Definition 2.3.3. A smfunctionr has generalized semi closed soft multi graph (in short gscs-mg) if for each
([(n/v)];, [(n/w)q]Q) € MiX Ng — G(r),p, there exists a gsos mset Sz, and an open smset Tp containing [(n/v),]; and

[(n/w),] 0 respectively in order that S, X c/(Tp) and G(r),, have no common ordered pairs.

Example 2.3.4.Let M = {2/v, 2/v;}, L={l;, bYandt={9, M, (S1)1, (S1)2,(S)3} where Sy (1) ={2/v1},81 (k) =
{(D},Sz (11) = {2/\)2},52 (lg) = {(P} s S3 (ll) = {M},Sz (lz) = {(l)}and let N = {Z/Wl, Z/Wz}, Q = {ql, qz} and o be the
discrete SMTS over Np. Define u and p by u = {(2/v1, 2/w1)/4, (2/v2, 2/w2)/4} and p(l1) = q1, p(l2) = q2. Then the
functionr is gscs-mg.

Proposition 2.3.5. A smfunctionr has a gscs-mg if and only if for every ([(n/v))],, [(n/w)q]Q) € M X Ny in order that

r([(n/v),],) # [(n/w)q]Q, there exists a gsos mset S, and an open smset Tp containing [(n/v),]; and [(n/w),] )) respectively

Q
such that (Sr) and c/(Tp) have no common elements.

Proof. Suppose that for every ([(n/v),], , [(n/w)q]Q) € M X Ny such that r([(n/v),],) # [(n/w)q]Q). Then there exists a
gsos mset Sy and an open smset Ty containing [(n/v),], and [(n/w)q]Q) respectively such that (S, X ¢/ (Tp)) NG (r) o = ¢,
since r has a gscs-mg. Hence for each [(n/v),], € S and [(n/w)q]Q) € cl(Tp) with r([(n/v),],) # [(n/w)q]Q, r(St) and cl(Tp)

have no common elements.

Contrarily, let ([(n/v),], , [(n/w)q]Q) Z G(r), - Then r([(n/v),],) # [(n/w)q]Q and so there exists an gsos mset Spand an
open smset Ty containing [(n/v),]; and [(n/w),] 0 respectively such that #(Sy) and ¢/(Tp) have no common elements. This
implies for every [(n/v),], € Sy and [(n/w)q}Q) € cl(Tp) with r([(n/v),],) # [(n/w)q]Q. Therefore (S, X cl(Tp)) and G (r),,
have no common ordered pairs. Hence r has a gscs-mg.

Proposition 2.3.6. If r is gssm-cts from a SMTS (M, 7, L) into a smHausdroff(N, o, Q), then r has a gscs-mg.
Proof. Let ([(n/v),],, [(n/w)q]Q) Z G(r)o- Then r([(n/v)];) # [(n/w)q}Q. Since (N, o, Q) is sm Hausdroff space, there

exist two disjoint open smsetTyp and Ry in order that r([(n/v),],) € Rg and [(n/w)q]Q € Tp. Since r is a gssm-cts. there exists a

gsos mset Sy in order that [(n/v);], € S and r(S.) C R¢ by Proposition 4.15. Thusr (S.) € Ng — cl(Rg). Therefore r(S;) and
cl(Rg) have no common elements and so r has a gscs-mg.

Proposition 2.3.7. If r is surjective smfunction with gscs-mg from a SMTS (M, 1, L) onto a SMTS (N, o, Q), then
(N, o, Q) is smHausdroff.

Proof. Let [(n/w1)4]o and [(n/w2),]o be two distinct smpoints in Np. Then there exists a smpoint[(n/vi);]. € My such
that r([(n/vi)i]e) = [(n/w1)4lo # [(n/w2)4lo- Thus ([(n/v1)i]L, [(n/w1)4l@) & G (r),o- Since r has gscs-mg, there exist a gsos
mset Sz and an open smset Ty containing [(n/v1);]z and [(n/w2),] o, respectively, such that r(S ) and ¢/(Tp) have no common
elements and so r([(n/v1)/]1) & cl(Tp). But Nog — cI(Rp) is an open smset containing ([(n/v1);]1) = [(n/w1)4]o - Thus Ty and
Ng — cl(Tp) have no common elements. Hence (N, o, Q) is smHausdroff.

Proposition 2.3.8. The SMTS (M, 7, L) is Hausdroff if and only if the smidentity function r : M;, — M} has a gscs-mg.

Proof. It is obvious from above Propositions.

3 Result and Discussion

The following results are obtained:
1. Every smcontinuous function is gssm-cts.
2. Composition of gssm-cts functions and smcontinuous functions is gssm-cts functions.
3. Composition of two smcontinuous functions is gssm-cts.
4. smfunction is gssm-cts if and only if the inverse image of each open smset is gsos mset.
5. For any gssm-cts, the cardinality of the image smset is less than the cardinality of the closed smset.
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6. Every gssm-cts from a SMTS into smHausdroff is a gscs-mg.
Examples were provided then and there to confirm the contrary results.

4 Conclusion

This study has acquainted itself with generalized semi soft multi continuous mappings, generalized semi soft multi open
mappings, generalized semi soft multi closed mappings, and also generalized semi soft multi homeomorphisms. Moreover, it
has also established a generalized semi closed soft multi graph by using generalized semi closed soft multisets. In the future,the
concepts of generalized semi soft multi connectedness and compactness can be extended.
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