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Abstract:

A new dimensional membership functions called square membership functions [SDMFSS] under soft
set theory are defined in this article. Also we have studied arbitrary intersections, level membership functions
and its subgroup structures with suitable examples.
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1. Introduction:

The idea of bipolar valued fuzzy set was introduced by K.M.Lee [8, 9], as a generalization of the
notion of fuzzy set. Since then, the theory of bipolar valued fuzzy sets has become a vigorous area of research in
different disciplines such as algebraic structure, medical science, graph theory, decision making, machine theory
and so on [2, 4, 6, 16,7]. Convexity plays a most useful role in the theory and applications of fuzzy sets. In the
basic and classical paper [15], Zadeh paid special attention to the investigation of the convex fuzzy sets.
Following the seminal work of Zadeh on the definition of a convex fuzzy set, Ammar and Metz defined another
type of convex fuzzy sets in [1]. From then on, Zadeh’s convex fuzzy sets were called quasi-convex fuzzy sets
in order to avoid misunderstanding. Soft set theory was introduced by Molodtsov [13] for modeling vagueness
and uncertainty and it has been received much attention since Maji et al [12], Ali et al [4] and Sezgin and
Atagun [14] introduced and studied operations of soft sets. This theory has started to progress in the mean of
algebraic structures, since Aktas, and Cagman [3] defined and studied soft groups. A new dimensional
membership functions called square membership functions [SDMFSS] under soft set theory are defined in this
article. Also we have studied arbitrary intersections, level membership functions and its subgroup structures
with suitable examples.

2. Basic and Previous Concepts:

2.1 Definition [D. Molodtsov]: A pair (5,A) is called a soft set over U, where 6 is a mapping given by 3 :
A—P(U). In other words, a soft set over U is a parameterized family of subsets of the universe U. Note that a
soft set (3, A) can be denoted by 54. In this case, when we define more than one soft set in some subsets A, B, C
of parameters E, the soft sets will be denoted by 34, dg, d¢c, respectively. On the other case, when we define
more than one soft set in a subset A of the set of parameters E, the soft sets will be denoted by 84,64, Aa,
respectively.

2.2 Definition [M.1. Ali, F. Feng]: Let 35 and Ag be two soft sets over U such that ANB # @,. The restricted
intersection of 85 and Ag is denoted by 64 U Ag, and is defined as 6, U Ag =(A,C), where C = ANB and for all ¢
€ C, M(c) = 3(c)NA(c).

2.3 Definition [M.I. Ali, F. Feng]: Let 64 and Ag be two soft sets over U such that ANB # @,. The restricted
union of 3, and Ag is denoted by 8,Ur Ag, and is defined as 6,Ur Ag = (A,C),where C = ANB and for all ¢ € C,
Mc) = 3(C)UA(c).

2.4Definition: Let 0, be a SDMFSS over U. Then (M,N)-level of SDMFSS 6, , denoted by , is defined as

follows 5A(M’N) :{Xe A/§AP(X)2 M and 5AN (X)<N } for M AN =4¢.
Assume at if M =g or N =U , then 5A(¢’U) = {Xe AlS,"(x)=¢pand 5," (x)=U } is called Support

of 0, and denoted by Supp(J,).

2.5 Example: Let D = {d1, d2, d3, d4 } be an initial universe and f = {f1,f 2, f3} be a parameter set. If we
define SDMFSS as follows

Then the positive membership functions are defined {{f1, f3}, {f1, f2, f,3} and the negative membership
functions are {f1,f2,f3,f1f2, f2f3}.

Let M={f2 f3}and N={f2, 3 f1f2}. Then 5,""™ ={ f1f2}.

3. Some Standard Results (Propositions):
The following propositions are proved based on the definitions
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3.1Proposition:
Let 0, and Oz be two SDMFSS over U. A /B< E . Then following assertions hold(*)

(M,N) (M,N) B
Op €05 =0, < % forall MINCU gt AN =9
it ML S My g Ni e N, gy 0, 26,0 M,,M,,N;,N, eU

N1=® or M2 N N2 =®.
(***)Some places are denoted M, N for alpha and beta notations.

_ (a, ) _ (a.B) _
(F***) Op =0 =0, =g , for all a,fcU such thatamﬂ_¢.
Proof:

2 then for all such that M1 N

Let us assume that &, and O be two SDMFSS over U.

Since 8, €85, 2 =5, (X) =8 (X) and 5,7 (X) 285 (X) 2 S forall xeG.

=Xe 5B(a’ﬁ). Hence §A(a’ﬂ) c 53((1"3).

(@2, ) P N
wxl ot S gng PLSPo gng XE O o _then Sp (X)2a, and Oa X)<B,

P N (22.5,) (a1, 3)
Butwe have o; C «r, and f3, < 3, O (X) 2 gyg Oa” (X) <, =6, S O, .

****This case proved in a simple manner.
3.2Proposition:

Assume that &, and O be two SDMFSS over U. A B E ande, f — E suchthata m = ¢.
Then

M) 8,08 (8, L)

(ii) 5A(avﬁ) ﬁ5B(a’ﬂ) c (5A ﬁ5B)(a’ﬁ)
Proof:
(i) Forall xe E,let xes5,*” us,"”

= (8, (X)=a and 5,  (X)< L) Vv (5 (X)=a and 55" (X) < B)
= (570 US> @) or (5,1 () 8 (x) < B) = XE (40 5p) 7
Hence 5A(a'ﬁ) ué‘B(a’ﬂ) c (5, 08,) .
(i) Forall xe E , let xe 5, U s,“”
= (5, () <a and 8," (X)> B) v (S5 (X)=a and ;" (X) < )
= (5700 UST (02 @) or (5, ()8, (x) < g) = XE (04 W) 7

Hence 5, LS, < (5, U8,) P,
3.3 Propsotion:
Let | be an index set and &, be a family of SDMFSS over U. Then, for any ¢, f U such that

anp=¢,
(i) U(5A (a,ﬁ)) c (UI 5Ai)(a,/3)

(ii) iDI (5A| (a,ﬂ)) _ (IDI 5A )(a,ﬁ)

3.4 Proposition:
Let 0, be a BSFS-sets over U and {ai lie I} and {ﬂj lie I} be two non-empty family of subsets

of U If a=N{elicl}, a=U{eglicl}, ﬂ:ﬂ{ﬁj/iel} and ﬁ:U{ﬂj/iel}, then the
following assertions hold,
U5 (ai. By) ) (a.B) n S (ai. By) :5A(5’£)
A ="A | A

iel iel
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3.5 Proposition:
Let O, be a SDMFS subgroup over U and «, S U such that ™ 3 =¢. Then 56(“’ﬂ) is also

SDMFS-subgroup of G whenever it is non empty.
Proof:

Itis clear that 5, = ¢.
Suppose that X, y €5 “”  then 5,7 (X) > ax, 8" (y) = and SN ()< 8. SN (y) <.
inf 5,7 () = min {inf 5,7 (x),inf 55" (y )} = min {inf 5,7 (x),inf 55" ()
>min (a,a) > a
supd,” (xy ™) =min {sup&ep (X),5upS," (y’l)} =min {sup&GP (X),5upS," (y)}
>min (a,a) >«
and
inf 5, () < max{inf 55" (x),inf 5," (y 1)} = max{inf &," (x),inf 5," (y)}
<max(B,B)<p
sups," () <max{sups,” (x).supé;" (y)} = maxisups, (x).sups," (v)
<max(p,8) < 8 .Therefore, wehave xy™ e5,"? and 55" is a SOMFSS subgroup of G.

3.6 Proposition:
Let &, be a family of SDMFS-subgroup over U for alli € | . Then N 5Gi is a SDMFS -subgroup

iel
over U.
Proof:

Let X,yeG . Since 5Gi be a SDMFS-subgroup over U for all i€l .This shows that
5Gip(x y‘l)Zmin{éeiP(x), 5Gip(y)} forall i € | .Then
inf 5,7 (xy™) =min{inf 5,7 (x),inf 55" (y) |

inf (n 56" (x y-l)j > (Y min {inf 5, " (). inf 5, " (y) |

= min { inf (ﬂl S, (x)), inf (ﬂ. S, (y))} and
supdg " (xy™) >min {sup5Gi " (x),5Updg " (Y) }

sup(_ﬂI S, (X yl)j Z-m. min {sup5Gi " (x),supdg " (y) }

— min {sup(g S5, (x)),sup(gI Ss, (Y)j} azn(;nin {sups, " (x).sups, " (¥) §

inf o, (xy™)  <max{inf 5, " (x),inf 5, (v) |

inf (UI 55" (x yl)) <Umax {inf 5, ™ (), inf 5" (y) }

= max{ inf (ILEJI S, (X)j,inf (ILEJI S, (Y)j}

and sUpS; " (xy ™) <max {sup5Gi "(x),supd; " (y)}

sup(_UI S, (X y‘l)j <Umax {supée‘i "(x),5updg " () }

iel

- max{ Sup(U 5" (X)j,sup(U 5" (y)j } Thus (18, isa SDMFS -subgroup over U.
iel ! iel ! i !
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3.7 Proposition:

Let 5, be a SDMFS-subgroup over U. Then S (X") > &, (X) forall x € G wherene N .
Proof:

Suppose that d is a SDMFS-subgroup over U. Then

G (X") 26" (NN& ()N (X)
- inf (557 (")) = min {inf (5,7 (%)), inf (87 (x))-+inf (557 ()}

and
85" (X") <56 () WE" () L™ (X)

- inf (55" (x)) < max {inf (8" (9, inf (55" (), -~inf (5" ()
Similarly

sup(5GP(x”)) > min {sup(5GP(x)), sup(&GP(x)),---sup(&ep(x))}
sup(éGN (x”)) < max {sup(5GN (x)), sup(&GN (x)), ---sup(5GN (X))}and forall XxeG .
Thus Jg (X") = 55 (X) .
3.8 Proposition:
Let 5@ be a SDMFS-subgroup over U. If forall X,y € G,

inf (5GP(X y’l)):U and inf (5GN(X y’l))=¢ and sup(&ep(x y’l)):U and sup(éGN(x y’l)):¢
Then inf &,° (x) =inf &, (y) and supd," (X) =supds" ().
Proof:

Forany X,y eG

inf (0,7 (x))=inf (5,7 (xy™)y)  =min {inf 5,7 (xy™),inf 3,7 (y) | =min {U ,inf 5,7 (y)]
=inf 55" (y)

andinf (5,7 (y))  =inf (5,7 (y ™)) =inf (657 (x 2 (xy ™))z min {inf 5,7 (x 1), inf 557 (xy™) |
—min {inf 557 (x*),U |=inf 55" (x) Thus inf 5,7 (x) =inf 5,7 (y) Also

sup(6" () =supl6," (xy™)y) <maxisups,” (xy),sups." (y) j=max{g.supss" (v)]
=supS," (y) and

sup(6" () =supla" (y ) =sup(6:" (x *(xy *))) <maxisupss (x ), supa " (xy ) |
:max{supés'“ (x‘l),¢}:sup56N (X).Thus supd," (x) =supdy" (y).
Conclusion:
In this paper, we have to characterize the new membership function which is very useful for artificial
intelligence and traffic signal problems.
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