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Binary Soft Fuzzy Points Extraction

Azhar Aziz Sangoor® and Asmhan F. Hassan

ABSTRACT: The main objective of this work is to present a new type of soft fuzzy point called Binary Soft
Fuzzy-point via the concept of a binary soft fuzzy set (that contains the concept of a binary sets of parameters
that can be applied in one of the essential scientific disciplines in the future). In this work, we study binary
soft fuzzy point, we, define new binary soft point and binary soft fuzzy point from combination fuzzy point and
binary soft point give example of each case and apply the binary soft fuzzy point in MATLAB and represented
figure different of each point.
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1. Introduction:

Fuzzy set developed by Zadeh and R. Al. Mohammad in [10,15,16]. Following the semblance of
the concept of fuzzy set, the researcher has been giving much attention to the development of fuzzy
set theory. Molodtsov [14,3] proposed a new theory called the soft set theory for the representation of
fuzziness and non-certainty, which is problem-free of the mentioned methods. The soft set is considered
the parameterized family of subsets of the universal set. It is very convenient to apply in practice, and
this theory has excellent application to such areas as the smoothness of functions, game theory, Riemann
integration, Perron integration, probability theory, and measurement theory in [7]. Soft set theory is a
comparatively recent concept. For the past few years, much work has been done, and marked progress has
been made in [9,10,11,12]. However, all of the above works are developed from classical soft-set theory.

In this study, a soft fuzzy was first developed by A. Sabri [1], but after that, many researchers
expanded this study and produced new results [5]. Tanay and Kandemir stated and introduced the
soft fuzzy topology on a soft fuzzy set and presented a preliminary theoretical background for further
evolution of this area of study. S. Roy and T. K. Samanta also investigated soft fuzzy topology in [17,2].
LA AL-Swidi, MH, Hadi, RD, Ali about the dual soft set theory in [11]

In a recent work [19], the author tried for the first time to propose a connection between Binary,
Ternary, and N-ary relation Soft-sets and Fuzzy-set respect to the power set for arising the new sorts of
fuzzy soft, which he named Binary relation-fuzzy -soft-set, Ternary Relation-Fuzzy-Soft-set, and N-ary
relation-Fuzzy-Soft-set. The reader can find the application of the above novel concepts in digital image
similarity and related ideas in [8,18].

The same authors of this work a new type of soft fuzzy set called Binary Soft Fuzzysets [4] and we
looked at the primary and essential operations on this set with examples.

The main objective of this work is to present a new type of soft fuzzy point called Binary Soft Fuzzy-
point via the concept of a binary soft fuzzy set (that contains the concept of a binary sets of parameters
that can be applied in one of the essential scientific disciplines in the future).
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This article is grouped into three sections, as outlined below. Section 1 introduces our new idea, while
Section 2 mentions some central concepts in binary soft fuzzy set that we needed in this work. In section
3,4,5 we present a new idea (definition of the binary soft point and extraction binary soft fuzzy point
via binary soft fuzzy set). In this same section, we also illustrate the essential and central examples.

2. Preliminaries
In this part, we view the important notions that are important and necessary for subsequent visions

and which are the central in this our paper.

Definition 2.1 [/] Let u be an initial universe, £1, £2 are two sets of parameters. And P(u) represents
p s power set. A binary soft fuzzy set (BSF-set) 1 on p with member-ship mapping fy representing by
a combination between binary- soft set and a member-ship mapping of fuzzy set with respect to power set
fp— W =10,1]; together with binary-soft set S : £1 x £9 — P(u), Then fy : £1 X £2 — 1T (the set
of all fuzzy sets in seventh family), is a member-ship mapping of BSF-set 1 where;

v ={(ei,¢5) Ly (ei,€5)),V (ei,ej) € £1 X £2, where ¢; € £1 and e; € £9,f: £1%
Lo =1 i=1...,vij=1,...,u}.

Definition 2.2 [11] 1-Type I: for some x € u,0 < a < 1,pXis classical fuzzy point on the fuzzy point
of type I

% _Ja  ify=x
Pa(y) = {07 y % x
2-Type II: Let A p and 0 < o < 1,p2 is the fuzzy point of type IT
py ifyeA
Paly) =14"
0 y¢A

3-Type III: For any 0 < o < 1,pq is fuzzy point of type 111
Such that pa(y) = a,Vy € p.

3. Binary soft point.

In [11] define soft point, in this sec. define new kind of binary soft point.
1-the first point of binary soft point,

_ {S}7 it S = (eivej)
sF(S) = { 0, S # (ei, ;)

Example 3.1

BS = {((61,63) ) {X3v 0}) ) ((91,64) ) {X17X4}) ) ((62’63) ) {X3aX5}) ) ((62,64) ) {X45X5})}
SF(>;11,93) = {(61’63) ) {Xl}) ) ((61,64) ) {@}) ) ((62793) ) {@}) ) ((er 84) ) {@})

2-the second binary soft point
SFX = {(ei,ej),{x}, (ei,ej) S £z X £]}
Example 3.2

sFi(S) = {(ei,e;) . {x1}, (ei,€5) € £5 x £}
8F><1 - {(61363)7{X1}) ) ((61764)7{X1}) ) ((62763)a{xl}) ) ((62764)’{X1})
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3-the third binary soft point.
Fej,e;))#0 if S=(e;e;
SF(eL,e])(S)_{ (ei ;) # (ei,e5)

Q)a S# (eiaej)
,V(ei,ej) S .,52 X £j

Example 3.3

A = {61763,64},.’51 = {61762} , £2 = {63764}
sF (e1,e3) = {{(e1,e3),{x1}), ((e1,e4) ., {2})

Note: we belief from definition binary soft fuzzy set that binary soft fuzzy set is the final form and not
binary fuzzy soft set since in the final form the set appears binary soft set and not fuzzy set so our belief
is binary soft fuzzy hence the points are said binary soft fuzzy points and then via the combination of
three different types of fuzzy point and three different types of binary soft points we get seven different
binary soft fuzzy points as in section following;:

4. Binary Soft Fuzzy Point.

The combination of binary soft point and fuzzy point get new binary soft fuzzy point.
1-The first binary soft fuzzy point

The combination of binary soft point of type sF(s) with fuzzy point pX? for some x; € p, for O<a< i
we get the binary soft fuzzy point of type sfFpX*

sFEPZ = {((eive;),pl") , (ei,ef) € £ % £}

Example 4.1 let p = {x1, X2, X3, X4, X5},

pobi=1,3

poy” = {(x1,0.2), (x2,0), (x3,0.2), (x4,0), (x5,0)}
pobi=2,3

pos® ={(x1,0),(x2,0.2),(x3,0.2), (x4,0), (x5,0)}
pobyi=1,4

pos*t = {(x1,0.2),(x2,0),(x3,0), (x4,0.4), (x5,0)}
SFF (o1, 05) = { (e1,05) , {(x1,02) , (x2,0),, (x5,0.2),, (x4,0) , (x5, 0)} = pg&",
SF ((e1,e1) = {(e1e0), {(x1,0.2), (x2,0) (x3,0) , (x4,0.2),, (x5,0)} = b 3"
SIF (ez,05) = { (e2,05) ,{(x1,0) , (x2,0.2),, (x5,0.2),, (x4,0), (x5, 0)} = pg3",
SF ((e2,€4) = {(e2,¢4) , {(x1,0) (x2,02)  (x3,0) , (x4,0.2),, (x5,0)} = p3°

In this figure 1 represented in MATLAB by depend on sfFpX® of example above
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3D Representation of Binary Soft Fuzzy Points

2]
0.18
Py [ ]
@ - 016
02@ :
0.14
@ o
£ 015 L]
5] 0.12
o
a
g 0.1 0.1
g ]
0.08
£ 0.05 o °
= 0.06
0 { J
x1 0.04

(62:65)

x4 (§4:84)

Elements (x,) x5 (§4:85) Binary Soft Points

Figure 1: (3D representation of the first binary soft fuzzy point)

e cach color represented the degree of belonging, the closer it is to red, the higher the degree for every
color.

e azis X element from X1 to Xs.
o azis Y binary point (e;, e;).
e axis Z belong degree.

2- the second Binary soft fuzzy point The combination of binary soft point of type sFc, c,)(s) with

fuzzy point pX* for some x; € u , (e;,¢;) € £, x £; for 0 < a < 1, where,
F(e;e;)#0  if S =(eey)
F ) ) — » ] (2]
$Fleien(5) { 0. S # (eive;)
,V(ei,ej) € £; X £j

Then the following:

1-if € 5F, ;) and through it binary soft fuzzy point if of type s fF (eies)

2-if x ¢ sF(e, ;) and through it binary soft fuzzy point if of type sfF e“eJ) =0.

Poi

(ee)
sfF e,,e,) { Fp;jf if x € SF(ei,ej)

0 if x ¢ SF(ei

€5)

Example 4.2 sF (61783) = {((61763) {X37 xl}) ) ((ela 64) ’ {Q}) ) ((82’e3> ) {Q}) ’ ((62764) ) {®}>}
pa% = (X170'2) ) (x270) ) (X370) ) (X4, ) (X5, )}
If A= {x1,x3}
stk (61763) = {(ela e3) ) {(Xla 0'2) ) (X2a O) ) (Xj’n 0) ’ (X470)} = pgé’
sfF ((el,e4) = fF (es,e3) = sfF ((62764) =0.

fF’(ehe3 = {(61,63) ,pf)(é) y {(91,64) ,6) y ((92,63) ,6) , (((82,64) ,6)}

Let B = {Xg, X3, X4} then sfF ((61,63) =sfF ((61764) = fF (eg,e3) =sfF ((62,64) =0. In this

figure 2 represented in MATLAB by depend on sfF ?X’?B) of example above

0

e represented every point in 3D.
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Binary Soft Fuzzy Points over Time

sfF(a1, e.a)
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Figure 2: (the second of binary soft fuzzy point)

3-The third binary soft fuzzy point

Let sF(X _be binary soft point and pXbe fuzzy point, then binary soft fuzzy point which is combi-

X1

nation of blnary soft point of type sF(e o; and fuzzy point type pX* we get binary soft fuzzy point of

types f FZEE"_’BJ')

i C X O = (e, e
SfF(Xziv _7) (Cz X Cj) — gaz 1 X J (e e])
Pai 0 if Cz X Cj # (ei,ej)

Example 4.3

o= {x1, X2, X3, X4, X5}, £ = {e1,e2,e3,e4} such that £1 = {e1,e2}, £2 = {e3,e4}

X1,X3

SF(el,eg) = (61763)7{X1vX3})’((elﬁe4)){Q})7((62763)7{®}))((62’64)’{®})
Pos’ = {(x1,0.2), (x2,0), (x3,0.2), (x4,0), (x5,0)}
SFES™) (£ x £5)
SfF(el,eg):{(Xl,O.Q),(Xg,O) (X3702) (X4, ) (X5,02} p;é?’
sfF ((61764):{(X170)7(X2,0),(X3,0) (X47 ),(X5, )}:6
SEF (e3,03) = {(x1,0), (x2,0), (x3,0), (x4,0), (x35,0)} =0,
SIF ((ez,04) = {(x1,0), (x2,0)., (x3,0),, (x4, 0), (x5, 0)} =D

Sszfgjliea) — {((el,eg) ,pé;?’) , <(el,e4) 76) ( ez, e3) ) ( ea,€4) )}

4-Binary soft point of type sF*i for some point x; € pu with fuzzy point type pe., for 0<ac< i binary
soft fuzzy point of sf Fg, x; such thatV (e;,e;) € £;x £, sfF ((e;,e5) = pX* in this figure 3 in MATLAB

depended ons fF(ill’i3 of example above
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Figure 3: (The third binary soft fuzzy point)

Example 4.4

p={x1, X2, x3, x4, X5}, £ = {e1,ea,e3,e4} such that £1 = {e1,e2},e2 = {e3, es}

sF*12 = {(eq,e3), {x1, x2}), ((e1,e4) , {x1, x2}), (e, e3) , {x1, x2}), ((ea, e4) , {x1, Xz})}
po2 = {(%1,0.2),(x2,0.2),(x3,0.2), (x4,0.2), (Xx5,0.2)}

SfF(ei,ej):f{xi}(S):{ % Zzz;zi ;

S (e1,e3) = [ {x1, %2} = {(x1,0.2),, (x2,0.2),, (x3,0), (x4,0), (x5,0)}

SEF ((e1,e4) = £ {1, X2} = {(x1,0.2), (x2,0.2), (x3,0) . (x4,0) , (x5,0)}

SIF (e, €3) = {(1,0.2) . (x2,0.2),, (x3,0), (x4,0)., (x3,0),,

SIF ((e2,€4) = {(x1,02), (x2,02), (x3.0) (4.0) . (x5,0)}

Sﬂ:‘pél’z = {(’31763) ,pgéwz) ) ((61764) ’p(>)<.;2> ) ((62763) ap(>)<.;2) ) ((62764) ’p(>)<é’2>}

fuzzy point in MATLAB of example above

0.2000 0.2000
0.2000 0.2000
0.2000 0.2000
0.2000 0.2000

SIS
SIS
SIS

Binary soft fuzzy with probability

0.0400  0.0400
0.0400  0.0400
0.0400  0.0400
0.0400  0.0400

SIS
SIS
SIS

In this figure J represented in MATLAB by depend on sprzl,z of example above binary soft fuzzy
distribution with probability of fourth of binary soft fuzzy point)
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Membership Functions (stfihary soft Fuzzy Distribution with Probabil _alpha)
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Figure 4: (binary soft fuzzy distribution with probability of fourth of binary soft fuzzy point)

5-Binary soft fuzzy point sFe, o, for some (e;,e;) € £, x £; with fuzzy point of type pq ford<a <1,

i,€j
spfeies) ifci x ¢ = (es, )

sf (ei,e5) (ci x ¢j) = {6 if ci x ¢; # (eie5)
7 i (R

pi s
o if X; € F(ei,ej)

Where st (e;ej) (x;) = {5 if x; ¢ F(e;,e))

pl(1%9)
Example 4.5

n= {Xla X2, X3, X4} ) L= {61362763764} such that '£l = {61,62} ) £2 = {63764}

Pa = {(Xi, @) x; € u}
sF (e1,e3) = {{(e1, e3), {X1,X3}), ((e1,e4) ,{@})
sfF (61763) = f{xla X3} = {(Xl,a) ) (XQ,O) ) (Xl’na) ,_(><4,Oz)}
SFF ((ere0) = {(x1,0), (x2,0) , (x3,0) , (x4,0)} = 0
SfF(627e3):{(leo)v(x270)v(XSaO)’(X47()_)}:6; _ _
sferyes) = { ((er,e) P& )., ((e1,4).0) , ((e2,03),0) , ((e2,e0).0) }.

pg(el e3)

e1,e3)

In this figure 5 represented in MATLAB by depend on SfF(F(el,eg) of example above
Pa
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Binary Soft Fuzzy Points
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Figure 5: (Binary soft fuzzy point sF%, o; )

6-combination Binary soft point SF(Xej:g_,-) with fuzzy point p? for 0<a < 1

,€5)

1- x; € A we get binary soft fuzzy point of sfF(el e

2- if x; ¢ A we get null binary soft fuzzy set.

Example 4.6 p = {x1, X2, X3, X4}, £ = {e1,ez,e3,e4} such that £1 = {e1,ea}, £y = {e3,eq}, A =

{9617552,%}
>;11,e>;z)% = {{(61763 {X1> X3}> ) ((61764) ’ {@}) ) ((62763) ) {@}) ’ ((62’64 {Q})}
Pt = {(x1,0.2),(x2,0.2),(x3,0.2), (x4,0)}, the combination ost(:l;;;,

er,e3) _

pO 2 we get sfF(“"l z3 {
(e1e3),{(x1,0-2), (x2,0), (x3,02), (x1,0)},), ((ex,e4) D),
((62,63) ,6) ) ((62,64) ,6)} In this figure 6 represented in MATLAB by depend on point sfF(iIJESB of

example above

Binary Soft Fuzzy Point Representation

0.08

Elements of £ (pi)

p3
0.06
0.04

p4 0.02

Elements of py (xi)

Figure 6: (combination Binary soft point SF(::;) with fuzzy point pé )

7- Combination Binary soft point sF*#3 with fuzzy point p2 for 0<a <1
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1- x; € A the binary soft fuzzy point of sfFpXt,

2- if x; ¢ A the null binary soft fuzzy set.
Example 4.7 p = {x1, 22, 23,24, 25}, £ = {€1,e2,e3,e4} such that £1 = {e1,ea}, £2 ={
es,ea}, A= {x1, X2, x3},B = {X4, X5}

sEX1X3 —
{(er,e3), {x1, x3}), ((e1,ea), {x1,X3}), ((e2,e3) , {x1, x3}), ((e2,€a) , {x1, X3})}
ity = {(x1,0.2),(x2,0.2), (x3,0.2), (x4,0), (x5,0)}
sfF (e1,e3) = {(x1,0.2),(x2,0),(x3,0.2), (x4,0), (x5,0)} = pgs™®
sfF ((e1,eq) = {(x1,0.2),(x2,0),(x35,0.2),(X4,0),(x5,0)}
sfF (ea,e3) = {(x1,0.2),(x2,0),(x3,0.2),(x4,0),(x5,0)}, since x1,x3 € A
but x1,x3 ¢ B

sfE*1*3 = fF (e1,e3) = BfF ((el,e4) = BfF (e3,e3) = BfF (eg,e4) = 0
In this figure 7, 8 represented in MATLAB by depend on sfEFp)+ of ezample above

Binary Soft Euzzy Points
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=
0.06 - 03
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o . . | - . o
1 1.5 2 25 3 3.5 4 4.5 5
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Figure 7: (Combination Binary soft point sF'*; ; with fuzzy point pa)
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0.9 0.9
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0.7 ® data3 0.7
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2 o6l @® datas L oe
= dataé
Zos dafa7 05
3 data8
8 04t datad 0.4
o
03| 0.3
x1 x2 x3
02| 0.2
ai 0.1
x4 x5
o 0
o 1 2 3 4 5 6

Elements

Figure 8: (Combination Binary soft point sF'*; ; with fuzzy point pa)

8- combination Binary soft point sF (e;,e;) with fuzzy point p?t for O<a<I
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1- if sF (e;,e;) MA = 0 the combination is binary null soft fuzzy set.

2- if sF (ej,e;) MA # 0 the combination binary soft fuzzy point sf (e;,e;)

F(e;e; )NA
pa( K ])

Example 4.8 n= {.171,$2,’I’3,:L‘4,£175} ) L= {61’62763»64} such that £1 = {61782} ) ‘£2 = {
es,eq}, A= {x1, X2, X3}
prq.Q = {(X170.2),(X2,0.2),(X3,0.2),(X4,0),(X570)},

sF (61763) = {{(61763) ) {Xl’XQ}) ) ((61764) ) {@}> ) }) ) ((62763) > {@}) ) }) ) ((62764) > {@})};

1- Combination py, sF (e1,e3) such that sF (e1,e3) M A = {x1,x2}
To find sFéf}Ziﬁ)
SfF (81,63) = {(X1,0.2) s (XQ,O.Q) s (Xg,O) s (X4,0) s (X5,0)} = p6<é,><2

S ((e1,04) = {(x1,0), (x2,0) , (x3,0),, (x4,0), (x5,0)} =D
sfF (eg,eg) = {(Xl,O),(XQ,O),(X3,0),(X4,0),<X5,0)}
SfF (ea,eq) = {(Xx1,0),(x2,0),(x3,0),(x4,0),(x5,0)} In this figure 9,10 represented in MATLAB

(e1,e

by depend on sF 1,1,23) of example above

p

Combined Fuzzy Set sfF(a1,e_3)

I datat

Membership Degree
e 9o © o o
o o o ©° 4 4
S (o} 3 - N E

I
o
N}

o

x1 x2 x3 x4 x5
Elements

Figure 9: (combination Binary soft point sF' (e;,e;) with fuzzy point pé)

Binary Soft Fuzzy Point po.ZA

:
I datat

Membership Degree
o

x1 x2 x3 x4 x5
Elements

Figure 10: (combination Binary soft point sF (e;,e;) with fuzzy point pg',
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2- Combination fuzzy point pf,, binary soft point sF (e1,e4) such that sF (ej,e3)1 A= {x1, X2}

sF (61764) = {{(ela 63) ) {@}) ’ ((61764) ’ {X4’X5}) ) }) ) ((62,63) ) {@}) ) }) ) ((62164) ) {@})},
To find sfFIEEiQZ%)

sfF(e17e3):{(><170),(><2,0) (X3,0) (X4,0)
SFF ((e1,04) = {(x1.0), (x2,0

) ) 0)
SfF (62763) = {(X1,0) ) (XQ’O) ) (Xg,O) ) (X47 )7(X5a0)
SfF(627e4):{(X1a0)7(x2’0) ) ) )

7(X330 ,(X4,

a(x370 a(x47

Since sF (e1,e4) MA=0
sosfFE) = fF“l;‘;g e

5. CONCLUSIONS:

The binary Soft Fuzzy point is a new and promising domain which can lead to the development of

new mathematical models that will significantly contribute to the applications in natural sciences such
as information systems, decision making problems, biomathematics and others. Application binary soft
fuzzy point in MATLAB. The novel structure of binary soft fuzzy-point is initiated in this paper. Some
basic notions and concepts have been studied. the purpose of this paper is just to initiate the concept
and some basic notions, and there is a lot of scope for the researchers to make their investigations in this
field, i.e. this is a beginning of some new binary soft fuzzy structure and the concepts like other kinds of
open and closed sets, topology, separation axioms, continuous functions and another main concepts can
be studied in this new kind of soft fuzzy point.

10.
11.
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