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Abstract. Uncertainty is a human instinct that prevails on the mind of a
person while making an important decision. Decision making is the most
integral part of human life which has a potential to change an entire life of
a man. Soft set theory is an important tool which deals with uncertainty
and helps to make the appropriate decision. This paper covers the gener-
alization of soft sets including double framed and triple framed soft sets
and discusses its extension toN -framed soft sets. By defining significant
aggregative operations including union, intersection, not set, complement,
relative complement, difference of double framed, triple framed and in
generalN -framed soft sets and some other laws, this paper provides an
imperative insight for studyingN -framed soft sets.
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1. INTRODUCTION

Decisions [4, 9, 25, 28, 21] are central feature of our life and all of us make different
decisions in life at different stages. In our childhood, decisions are made by our parents and
afterwards, we make our decisions for ourselves for different occasions in life. Successful
life is dependent on different good decisions and one solid decision can positively change
the course of our life whereas a bad decision can undo all success in a blink. On the
other hand, fears are human instinct and we are always surrounded by fears, doubts and
vulnerabilities’ especially at the time of making an important decision of our life. We also
want to experience new things in life and we are always curious to taste different things
in life. One cannot ensure the consequences of each decision, but one can minimize the
chances of failures.

In order to avoid or minimizes the dangers we prefer to find different means which could
help us to overcome issues. In this regard, suggestions, examples of other’s decisions help
us to make solid choices, but simultaneously different disciplines and theories also guide
us in this regard.

Soft set theory [2, 9, 10, 27, 32] is an interesting and emerging theoretical concept which
helps us to deal with uncertainties [31] in life and guide us to make productive decisions
and choices in life. In recent years, many researchers have studied the fundamentals of soft
set theory [2, 9, 10, 27]. It is an efficient tool to deal with the problems of uncertainty and
unpredictability, when compared the classical mathematical tools.

In 1999, concept of soft set theory was presented by Molodsov [2, 9, 10, 27] who consid-
ered soft set as parameterized family of subset of universe of discourse. Soft sets are helpful
in different areas including artificial intelligence, game theory and decision-making prob-
lems [9] and it helps to define different functions for different parameters and uses values
against defined parameters to manage different issues and decisions in life.

In 2003, Maji et al. [8, 9] pioneer of decision making, introduced operations (union,
intersection, complement, relative complement, difference etc.). Properties of these oper-
ations and binary information table of soft set were shared to find optimal object, and a
decision maker judges the objects of universe under particular conditions. Later, in 2005,
Pie and Miao [?] advanced the relationship between information system and soft set.

In 2009, Ali at el. [1] introduced novel function for soft set theory including com-
plement, union, intersection, relative complement, difference etc. Later on, Cagman and
Enginoglu [2, 3] in 2010 explored soft matrix theory which proved itself a very signifi-
cant dimension in solving problems while making different decisions. In 2012, Singh and
Onyeozili [11, 26] express that the functions of soft set including union, intersection, com-
plement, relative complement, difference etc. is equivalent to the corresponding soft matri-
ces. From Molodsov [2, 9, 10, 27] to present, many practical applications related to soft set
theory are applied in various disciplines including sciences and information technology.

Although, many researchers have done a great job in developing numerous concepts of
soft set theory, yet there is still a lot of space in this area. In addition, researchers also argue
that uncertainties cannot be handled merely with the classical tools of mathematics but may
be dealt with the help of existing theories like probability theory, intuitionistic theory, fuzzy
set theory [30, 31], soft set theory [2, 9, 10], soft set topology [14, 15, 16, 17, 18, 19, 20, 22]
and theory of rough sets [12, 13, 17, 18].
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The real world is too complex to understand completely. In this era, the classical theories
are not able to compliance with our required targets in various disciplines. In-spite of
various advancements, soft set theory can be extended to two or more functions at the same
time. In certain situations, the need is to develop two or more functions for the same defined
parameters. Some extensions of soft sets into hypersoft sets and thier applications are also
proposed by [23, 24]. N-framed soft set is a significant tool that offers more functions
simultaneously. Besides, it gives choices to understand the phenomenon and to make an
informed decision.

In our life, we encounter so many factors affecting our daily life. For example, a person
gives his blood sample for blood test to check its glucose level before eating any food and
then he again gives the sample for the same test after consuming some food. Different
parameters are defined which remain the same in both tests. However, the results of blood
sugar test are different before and after eating indicated by crisp values 0 or 1. Here we
need more functions to define a soft set known as double framed soft set which offers two
functions on the same set in the form of crisp values. For this purpose, the idea of double
framed soft sets has been applied by by Jun and Ahn in BCK/BCI algebras [6].

2. PRELIMINARIES

2.1. Soft set. [29, 7, 5]. Suppose= a universe of discourse,T a set of parameters,P (=)
power set of= andA ⊂ T then the pair(π,A) whereπ : A → P (=) is called a soft set
over= [8, 10].

2.2. Double framed soft sets (DFSS).[6] The notion of DFSS was introduced by Jun
and Ahn in 2012. In this section, the aggregative operations and matrix representation of
double, triple and N-framed soft sets are proposed along with their examples. The definition
of DFSS is defined as follows;

A pair ( ( π1, π2 ),A) is called a double framed soft set [6], over a set=, whereπ1 and
π2 are mappings fromA to P (=).

2.2.1. Example 1.Consider a set= contains five cars which are labeled as in the following
set= = {c1, c2, c3, c4, c5}.
A person is interested to purchase a car from these cars. Given cars possess following
characteristics which are mentioned in set,T = {t1, t2, t3, t4},
where

t1 represent‘ beautiful′

t2 represent‘ Cheap′

t3 represent‘ economical′

t4 represent‘ best resale′

LetA ⊂ T , whereA = {t1, t2, t4}
π1 : A → P (=) , is a mapping given by

(π1,A) = { ( t1, { c1, c2, c3 } ), (2. 1)

( t2, { c2, c3, c4 } ),
( t4, { c4, c5 } ) },



18 M. Saeed, M.Rayees, M. Saqlain and M.Riaz

π2 : A → P (=), is a another mapping given by the following relation

(π2,A) = { ( t1, { c2, c3 } ), (2. 2)

( t2, { c2, c3, c4 } ),
( t4, { c3, c4, c5 } ) },

then( ( π1, π2 ),A) is DFSS.
Remark

(1) If (π1,A) or (π2,A) is a null, then the DFSS becomes a soft set.
(2) (Special Case) If(π1,A) is a soft set and(π2,A) be its negation, then the DFSS

becomes a Bi-polar DFSS.

3. TYPES OFDFSS

3.1. Double framed Soft Subset.Suppose( ( π1, π2 ),A ) and( ( Ω1,Ω2 ),B ) be DFSS
then( ( π1, π2 ),A ) is double-framed soft subset of( ( Ω1,Ω2 ),B ) , if

(1) A ⊂ B
(2) π1(t) = Ω1(t) , andπ2(t) = Ω2(t) ∀ t ∈ A

3.1.1. Example.Suppose that there are five houses in the initial universe set= given by
= = {s1, s2, s3, s4, s5, } and let a set of parametersT = {t0, t1, t2, t3} be a set of status
of houses in which

t0 represents‘ beautiful′

t1 represents‘ cheap′

t2 represents‘ in good location′

t3 represents‘ in green surroundings′

LetA ⊂ T , whereA = {t0, t2, t3} ⊂ T
whereπ1 : A → P (=) is a mapping such that

(π1,A) = { ( t0, { s1, s2, s3, s4, s5 } ), (3. 3)

( t2, { s1, s3, s4 } ),
( t3, { s4, s5 } ) }.

andπ2 : A → P (=) is a mapping such that

(π2,B) = { ( t0, { s2 } ), (3. 4)

( t2, { s1, s2, s3 } ),
( t3, { s1, s4, s5 } ) }.

Then( ( π1, π2 ),A ) is a DFSS. For another DFSS, letB = {t2, t3} ⊂ T .
whereΩ1 : B → P (=) is a mapping such that

(Ω1,B) = { ( t2, { s1, s3 } ), (3. 5)

( t3, { s4 } ) }
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andΩ2 : B → P (=) is a mapping such that

(Ω2,B) = { ( t2, { s1, s2 } ), (3. 6)

( t3, { s1, s5 } ) }.
Then( ( Ω1, Ω2 ),B ) is a DFSS.
So( ( Ω1, Ω2 ),B ) is a double framed soft subset of( ( π1, π2 ),A ).

3.2. Double Framed Null soft set. Let ( ( π1, π2 ),A) be a DFSS with usual notations,
then( ( π1, π2 ),A) is called double framed null soft set if and only if,

π1(t) = φ ∧ π2(t) = φ ∀ t ∈ A, (3. 7)

3.2.1. Consider statement of example 3.1.1.Let π1 : A → P (=) is a mapping such that

(π1,A) = { ( t0, φ ), (3. 8)

( t2, φ ),
( t3, φ)}.

andπ2 : A → P (=) is a mapping such that

(π2,A) = { ( t0, φ ), (3. 9)

( t2, φ ),
( t3, φ)}.

4. OPERATION ONDFSS

4.1. Union of Double Framed Soft Sets.Let ( ( π1, π2 ),A) and ( ( Ω1, Ω2 ),B) be
two DFSS over the same universe=, then their union is written as( ( π1, π2 ),A) ∪
(( Ω1,Ω2 ),B) = (( γ1, γ2 ),A ∪ B), and is given by;

γi(t) =





πi(t), if t ∈ A \ B
Ωi(t), if t ∈ B \ A, for i = 1, 2.
πi(t) ∪ Ωi(t), if t ∈ A ∩ B.

4.1.1. Example.Suppose that there are five houses in the initial universe set= given by
= = {s1, s2, s3, s4, s5, } ,

Let T = {t0, t1, t2, t3} be set of parameters, where
t0 represents‘ beautiful′,
t1 represents‘ Cheap′,
t2 represents‘ in good location′,
t3 represents‘ in green surroundings′,
Let us assume that,A = {t0, t2, t3} ⊂ T
whereπ1 : A → P (=) , then the soft set can be written as
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(π1,A) = { ( t0, { s1, s2, s3, s4, s5 } ), (4. 10)

( t2, { s1, s3, s4 } ),
( t3, { s4, s5 } ) },

whereπ2 : A → P (U) , then the soft set can be written as

(π2,A) = { ( t0, { s2 } ), (4. 11)

( t2, { s1, s2, s3 } ),
( t3, { s1, s4, s5 } ) },

Then( ( π1, π2 ), A ) is a DFSS.
To consider another DFSS, takeB = {t2, t3} ⊂ T , where
Ω1 : B → P (=) is a mapping fromB to P (=), then the soft set can be written as

(Ω1,B) = { ( t2, { s1, s3 } ), ( t3, { s4 } ) }, (4. 12)

andΩ2 : B → P (U) is a mapping fromB to P (U), then the soft set can be written as

(Ω2,B) = { ( t2, { s1, s2 } ), (4. 13)

( t3, { s1, s5 } ) },
Then( ( Ω1, Ω2 ), B ) is a double framed soft set. Clearly,( ( Ω1, Ω2 ), B ) is a double
framed soft subset of( ( π1, π2 ), A ). Therefore

( ( π1, π2 ), A ) ∪ ( ( Ω1,Ω2 ), B ) = (4. 14)

( ( ϕ, φ ), A ∪ B )

where

(ϕ,A ∪ B) = { ( t0, { s1, s2, s3, s4, s5 } ), (4. 15)

( t2, { s1, s3, s4 } ),
( t3, { s4, s5 } ) },

and

(φ,A ∪ B) = { ( t0, { h2 } ), (4. 16)

( t2, { h1, h2, h3 } ),
( t3, { h1, h4, h5 } ) },

( ( π1, π2 ), A ) ∪ ( ( Ω1,Ω2 ), B ) = (4. 17)

( ( ϕ, φ ), A ∪ B ) = ( ( π1, π2 ), A )
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Here we observe that( ( Ω1, Ω2 ), B ) is double framed soft subset of( ( π1, π2 ), A ),
then

( ( π1, π2 ), A ) ∪ ( ( Ω1,Ω2 ), B ) = (4. 18)

( ( ϕ, φ ), A ∪ B ) = ( ( π1, π2 ), A )

which verifies the absorption law.

4.1.2. Proposition 1.For the double framed soft sets the following properties hold true.

(1) Union of two double soft sets is commutative.
i.e.,( ( π1, π2 ), A ) ∪ ( ( Ω1, Ω2 ), B ) = ( ( Ω1, Ω2 ), B )∪ ( ( π1, π2 ), A )

(2) Union is associative.
i.e.,[ ( ( π1, π2 ), A ) ∪ ( ( Ω1, Ω2 ), B ) ]∪( ( ζ1, ζ2 ), C ) = ( ( π1, π2 ), A ) ∪

[ ( ( Ω1,Ω2 ), B ) ∪ ( ( ζ1, ζ2 ), C ) ]
(3) Union of double framed soft sets hold absorption law.

i.e.,( ( π1, π2 ), A ) ∪ ( ( Ω1, Ω2 ), B ) = ( ( ϕ, φ ), A∪B ) = ( ( π1, π2 ), A ).

4.2. Intersection of Double Framed Soft Sets.Let ( ( π1, π2 ), A ) and( ( Ω1, Ω2 ), B )
be two soft sets, then their intersection is denoted and defined by

( ( π1, π2 ), A ) ∩ ( ( Ω1, Ω2 ), B ) = ( ( φ, ϕ ), A ∩ B )

where

φ(t) = π1(t) ∩ Ω1(t) ∀ t ∈ A ∩ B (4. 19)

ϕ(t) = π2(t) ∩ Ω2(t) ∀ t ∈ A ∩ B (4. 20)

4.2.1. Example.Consider that there are five houses in the initial universe set= given by
= = {s1, s2, s3, s4, s5, } andT = {t0, t1, t2, t3} be a set of parameters, where

t0 represents‘ beautiful′,
t1 represents‘ Cheap′,
t2 represents‘ in good location′,
t3 represents‘ in green surroundings′,
Assume that,A = {t0, t2, t3} ⊂ T
whereπ1 : A → P (=) such that

(π1,A) = { ( t0, { s1, s2, s3, s4, s5 } ), (4. 21)

( t2, { s1, s3, s4 } ),
( t3, { s4, s5 } ) },

whereπ2 : A → P (U) is a mapping, then the soft set given by
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(π2,A) = { ( t0, { s2 } ), (4. 22)

( t2, { s1, s2, s3 } ),
( t3, { s1, s4, s5 } ) },

Then ( ( π1, π2 ), A ) is a DFSS. Consider another DFSS, takeB = {t2, t3} ⊂ E,
where

Ω1 : B → P (U) is a mapping, then the soft set can be written as

(Ω1,B) = { ( t2, { s1, s3 } ), ( t3, { s4 } ) }, (4. 23)

andΩ2 : B → P (U) is a mapping, then the soft set can be written as

(Ω2,B) = { ( t2, { s1, s2 } ), ( t3, { s1, s5 } ) },
Then( ( Ω1, Ω2 ), B ) is a DFSS. Clearly,( ( Ω1, Ω2 ), B ) is a double framed soft subset
of ( ( π1, π2 ), A ). Therefore

( ( π1, π2 ), A ) ∩ ( ( Ω1, Ω2 ), B ) = ( ( φ, ϕ ), A ∩ B )

where

(φ,A ∩ B) = { ( t2, { s1, s3 } ), ( t3, { s4 } ) },
and

(ϕ,A ∩ B) = { ( t2, { s1, s2 } ), ( t3, { s1, s5 } ) },
Clearly,

( ( π1, π2 ), A ) ∩ ( ( Ω1,Ω2 ), B ) = (4. 24)

( ( φ, ϕ ), A ∩ B ) = ( ( π1, π2 ), A )

which is law of absorption for intersection of double framed soft sets.

4.2.2. Proposition 2.For the double framed soft sets the following properties hold true.

(1) Intersection of two double soft sets is commutative.
i.e.,( ( π1, π2 ), A ) ∩ ( ( Ω1, Ω2 ), B ) = ( ( Ω1, Ω2 ), B )∩ ( ( π1, π2 ), A )

(2) Intersection of double framed soft sets is associative.
i.e.,[ ( ( π1, π2 ), A ) ∩ ( ( Ω1, Ω2 ), B ) ]∩( ( ζ1, ζ2 ), C ) = ( ( π1, π2 ), A ) ∩

[ ( ( Ω1,Ω2 ), B ) ∩ ( ( ζ1, ζ2 ), C ) ]
(3) Intersection of two double framed soft sets also obey absorption law which is given

by
( ( π1, π2 ), A ) ∩ ( ( Ω1, Ω2 ), B ) = ( ( ϕ, φ ), A∩ B ) = ( ( π1, π2 ), A )
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4.3. Difference of Double Framed Soft Sets.Let ( ( π1, π2 ),A) and( ( Ω1,Ω2 ),B ) be
two DFSS with usual notations, then their difference set is defined as

( ( π1, π2 ),A) \ ( ( Ω1,Ω2 ),B ) = ( ( γ1, γ2 ),A )

where

γi(t) =
{

πi(t), if t ∈ A \ B
πi(t) \ Ωi(t), if t ∈ A ∩ B. i = 1, 2.

4.3.1. Proposition 3.Let= be universe of discourse andT be set of parameters and further
let ( ( π1, π2 ), T ) and( ( Ω1, Ω2 ), T ) be two double framed soft sets, whereπi : T →
P (=) andΩi : T → P (=) for i = 1, 2, then

1. { ( ( π1, π2 ), T ) ∪ ( ( Ω1,Ω2 ), T ) }c =
( ( π1, π2 ), T )c ∩ ( ( Ω1, Ω2 ), T )c

2. { ( ( π1, π2 ), T ) ∩ ( ( Ω1,Ω2 ), T ) }c =
( ( π1, π2 ), T )c ∪ ( ( Ω1, Ω2 ), T )c

Proof 1:
L.H.S={ ( ( π1, π2 ), T ) ∪ ( ( Ω1,Ω2 ), T ) }c

= ( ( γ1, γ2 ), T )c, whereγi(t) = πi(t) ∪ Ωi(t), ∀ t ∈ T , i = 1, 2.
By definition of the union of DFSS

= ( ( γc
1, γ

c
2 ), T ), by definition of relative complement

= ( ( ( π1 ∪ Ω1)c, ( π2 ∪ Ω2 )c ), T ),
= ( ( πc

1, π
c
2 ), E ) ∩ ( ( Ωc

1, Ωc
2 ), T ), By definition of relative complement of

DFSS,
= ( ( π1, π2 ), T )c ∩ ( ( Ω1, Ω2 ), T )c.

Hence
{ ( ( π1, π2 ), T ) ∪ ( ( Ω1,Ω2 ), T ) }c = ( ( π1, π2 ), T )c ∩ ( ( Ω1,Ω2 ), T )c

proof 2:
{ ( ( π1, π2 ), T ) ∩ ( ( Ω1,Ω2 ), T ) }c = ( ( π1, π2 ), T )c ∪ ( ( Ω1,Ω2 ), T )c

L.H.S={ ( ( π1, π2 ), T ) ∩ ( ( Ω1,Ω2 ), T ) }c

Let πi(t) ∩ Ωi(t) = γi(t) ∀ t ∈ T ∧ i = 1, 2.
= ( ( γ1, γ2 ), T )c

= ( ( γc
1, γ

c
2 ), T ), by definition of relative complement of DFSS,

= ( ( ( π1 ∩ Ω1)c, ( π2 ∩ Ω2 )c ), T ),
= ( ( πc

1 ∪ Ωc
1 , πc

2 ∪ Ωc
2 ), T )

= ( ( πc
1, π

c
2 ), T ) ∪ ( ( Ωc

1, Ωc
2 ), T ),

= ( ( π1, π2 ), T )c ∪ ( ( Ω1, Ω2 ), T )c

Hence
{ ( ( π1, π2 ), T ) ∩ ( ( Ω1,Ω2 ), T ) }c = ( ( π1, π2 ), T )c ∪ ( ( Ω1,Ω2 ), T )c.
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4.4. Complement of a Double Framed Soft Set.The complement of a double framed
soft set( ( π,Ω ),A) is written as( ( π, Ω ),A)c and is defined by( ( π, Ω ),A)c =
( ( πc,Ωc),¬A), such that

A mappingπc : ¬A → P (U), then πc(t) = U − π(t), ∀ t ∈ ¬A
A mappingΩc : ¬A → P (U), then Ωc(t) = U − Ω(t), ∀ t ∈ ¬A
Clearly,( ( ( π,Ω),A )c ) )c = ( ( π, Ω),A)

4.5. Relative Complement of a Double Framed Soft Set.The relative complement of
a DFSS( ( π, Ω ),A) is written as( ( π, Ω ),A)r and is defined by( ( π, Ω ),A)r =
( ( πr, βr),A), such that

πr : A → P (U) is a mapping, given by πr(t) = U − π(t), ∀ t ∈ A

Ωr : A → P (U) is a mapping, given byΩr(t) = U − Ω(t), ∀ t ∈ A

Clearly,( ( ( π,Ω),A )r ) )r = ( ( π, Ω),A)
After sharing double frame in details, Following is its extended form introduced as triple

framed soft sets.

5. TRIPLE FRAMED SOFT SETS (TFSS)

This content is further description of Triple Framed soft sets. by using similar patterns,
all the aggregative operations have been transformed in to triple and so on up to N framed
soft sets.

Let E be set of parameters and= be universal set andA ⊂ T then( ( π1, π2, π3 ),A)
is called a TFSS, whereπi : A → P (=), i = 1, 2, 3.

Remark:
If any one of these three mappings is null soft set then triple framed soft set becomes a

double framed set. If any two of these mappings are null soft sets then this triple framed
soft set becomes a soft set.

6. N-FRAMED SOFT SETS (NFSS)

Let= be the universe of discourse andT be set of parameters and furtherA ⊂ T , then
( ( π1, π2, π3, · · · , πn ), A) is called n-framed soft set, whereπi : A → P (=), i =
1, 2, 3, · · · , n.

7. EXAMPLE OF N-FRAMED SOFT SET

As an example of n-framed soft set, two moves of chess game have beeb shared in
which each move all the possibilities for all the pieces will be soft set, double framed soft
set, triple framed soft and finally n-framed soft set . The following are the assumptions for
the example

(1) We are listing the moves of white pieces.
(2) We label each box by an order pair.
(3) We start 1 to 8 from left to right and from bottom to top.
(4) We will set pieces of chess as a set of parameters.
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FIGURE 1. Chess Game

(5) White will choose first move.

Let us consider a set= = A × A as a universal set where,A = {1, 2, 3, · · · , 8} , and
each member of= represents a square box on chess board. Let’s consider another set
consisting of set of pieces of chess ( which will serve the purpose of set of parameters)
T = {t1, t2, t3, · · · , t16} and letB be subset of setT given asB = {t1, t2, t3, · · · , t16}

where

t1 is rook placed in box(1, 1) left of queen
t2 is a knight placed in box(2, 1) left of the queen
t3 is a bishop placed in box(3, 1) left of the queen
t4 is a queen placed in box(4, 1)
t5 is the king placed in box(5, 1) right side of the queen
t6 is the bishop placed in box(6, 1) right side of the queen
t7 is the knight placed in the box labeled(7, 1) right side of the Queen
t8 is the rook placed in the box labeled as(8, 1) right side of the Queen
t9 is the pawn placed in the box labeled as(1, 2)
t10 is the pawn place in the box labeled as(2, 2)
t11 is the pawn placed in the box labeled as(3, 2)
t12 is the pawn placed in the box labeled as(4, 2)
t13 is the pawn placed in the box labeled as(5, 2)
t14 is the pawn placed in the box labeled as(6, 2)
t15 is the pawn placed in the box labeled as(7, 2)
t16 is the pawn placed in the box labeled as(8, 2)

and are shown in their original position in the chess as follows
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TABLE 1. Chess game position’s table

(1,8) (2,8) (3,8) (4,8) (5,8) (6,8) (7,8) (8,8)
t1 t2 t3 t4 t5 t6 t7 t8

(1,7) (2,7) (3,7) (4,7) (5,7) (6,7) (7,7) (8,7)
t9 t10 t11 t12 t13 t14 t15 t16

(1,6) (2,6) (3,6) (4,6) (5,6) (6,6) (7,6) (8,6)

(1,5) (2,5) (3,5) (4,5) (5,5) (6,5) (7,5) (8,5)

(1,4) (2,4) (3,4) (4,4) (5,4) (6,4) (7,4) (8,4)

(1,3) (2,3) (3,3) (4,3) (5,3) (6,3) (7,3) (8,3)
t2 t2 t7 t7

(1,2) (2,2) (3,2) (4,2) (5,2) (6,2) (7,2) (8,2)
t9 t10 t11 t12 t13 t14 t15 t16

(1,1) (2,1) (3,1) (4,1) (5,1) (6,1) (7,1) (8,1)
t1 t2 t3 t4 t5 t6 t7 t8

m1,m2, · · · ,mn, wheren ∈ N be the mappings which are defined as:
mi : B → P (=), 1 ≤ i ≤ n and i ∈ N , which can be given by the algorithm as follow.
m1(ti) = ϕ, ti ∈ B, wherei 6= 2, i 6= 7, for i ≤ 8
m1(t2) = { (1, 3), (3, 3) }
m1(t7) = { (6, 3), (8, 3) }
m1(t8+i) = { (i, 3), (i, 4) }, i = 1, 2, · · · , 8
Hence(m1,B) is a soft set, which exhibit first move options for the player playing with
white pieces. In this example, if we take a setA = { t1, t3, t4, t5, t6, t8 }, then(mi,A) is
a null soft set.
Suppose that we move the first move as (which is not still moved just stopped to be moved.)
m1(t13) = { (5, 4) }.
As we are intended to play king pawn type of opening of the game. Then the mapping
m2 : B → P (=) is again a soft set representing the options for the players with white
pieces.
Shown in the table below the other choices.
m2(ti) = φ, where i = 1, 3, 8
m2(t2) = { (1, 3), (3, 3) }
m2(t7) = { (6, 3), (8, 3) }
m2(t8+i) = { (i, 3), (i, 4) }, i = 1, 2, 3, 4, 6, 7, 8.
m2(t4) = { (i + 3, i) }, i = 2, 3, 4, 5
m2(t6) = { (7− i, i) }, i = 2, 3, 4, 5
m2(t5) = { (5, 2) }
Here((m1,m2),B) is a double framed soft set. However if we takeC = { t1, t3, t8 } and
m1 : C → P (U) andm2 : C → P (=) be two mappings defined above, then((m1,m2),A)
is an example of double framed null soft set.
If we select another move asm2(t7) = {(6, 3)}.
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TABLE 2. Chess game position’s table

(1,8) (2,8) (3,8) (4,8) (5,8) (6,8) (7,8) (8,8)
t1 t2 t3 t4 t5 t6 t7 t8

(1,7) (2,7) (3,7) (4,7) (5,7) (6,7) (7,7) (8,7)
t9 t10 t11 t12 t13 t14 t15 t16

(1,6) (2,6) (3,6) (4,6) (5,6) (6,6) (7,6) (8,6)

(1,5) (2,5) (3,5) (4,5) (5,5) (6,5) (7,5) (8,5)

(1,4) (2,4) (3,4) (4,4) (5,4) (6,4) (7,4) (8,4)
t13

(1,3) (2,3) (3,3) (4,3) (5,3) (6,3) (7,3) (8,3)
t2 t7

(1,2) (2,2) (3,2) (4,2) (5,2) (6,2) (7,2) (8,2)
t9 t10 t11 t12 t13 t14 t15 t16

(1,1) (2,1) (3,1) (4,1) (5,1) (6,1) (7,1) (8,1)
t1 t2 t3 t4 t5 t6 t7 t8

TABLE 3. Chess game position’s table

(1,8) (2,8) (3,8) (4,8) (5,8) (6,8) (7,8) (8,8)
t1 t2 t3 t4 t5 t6 t7 t8

(1,7) (2,7) (3,7) (4,7) (5,7) (6,7) (7,7) (8,7)
t9 t10 t11 t12 t13 t14 t15 t16

(1,6) (2,6) (3,6) (4,6) (5,6) (6,6) (7,6) (8,6)

(1,5) (2,5) (3,5) (4,5) (5,5) (6,5) (7,5) (8,5)

(1,4) (2,4) (3,4) (4,4) (5,4) (6,4) (7,4) (8,4)
t13

(1,3) (2,3) (3,3) (4,3) (5,3) (6,3) (7,3) (8,3)
t2 t7

(1,2) (2,2) (3,2) (4,2) (5,2) (6,2) (7,2) (8,2)
t9 t10 t11 t12 t13 t14 t15 t16

(1,1) (2,1) (3,1) (4,1) (5,1) (6,1) (7,1) (8,1)
t1 t2 t3 t4 t5 t6 t7 t8

Now m3 : B → P (=) be another mapping which can be defined the way quite similar to
the above mappings. Considering three moves before moving will be an example of TFSS,
denoted by((m1,m2,m3),B).
we can also constructN -framed soft set showing the process thinking of n moves before
selecting the first move of chess board. One can makeN -framed soft set for the move
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options for the black pieces. Interesting thing is that the person who has moved his piece;
will have null soft set, while the other player will have non-empty soft sets.

8. CONCLUSION

This paper provides the NFSS by considering different problems that contain multiple
functions against same parameters simultaneously. Different aggregative operations of soft
sets have also been defined which are helpful for making different decisions to manage
uncertainties and to minimize the chances of failures. Double-framed, triple framed and in
general NFSS have also been shared with the help of several applications. This study takes
the parameterized family of NFSS and defines the aggregative operators. Relevant exam-
ples are also solved by utilizing the aggregative operators to develop a clear understanding
of the phenomenon.

Future research will focus on applying the idea/results toN -framed fuzzy soft sets,
N -framed interval valued soft sets,N -framed intuitionistic soft sets and the related soft
algebraic structures.
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