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Abstract

In this paper, we seek the existence of some
relations between two bags as well as two
fuzzy bags. For that we need the notion of
Cartesian product of two bags and two fuzzy
bags which have been defined and established
few theorems.
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1. Introduction:-

The theory of bags as a natural extension of set
theory was introduced by cerfetal in 1971,
Peterson in 1976 and Yager in 1986. Many result
have been established by these authers. Bags
have been observed to be an important concept
in many information processing, like SELECT in
rational data base. The concept of bags with
fuzzy elements, which called as fuzzy bags
introduced by [1], and was further studied by [2].
In case of a fuzzy bag, an

element may apper repeatedly with different
membership grades. Further some operations on
bags and fuzzy bags such as sum, removal,
union, intersection introduced by [3] and [4].

In this section we study some relations between
two bags and two fuzzy bags as such we need the
Cartesian product of bags and fuzzy bags have
been defined and established some theorems.

2.1 Definitions of Bags:-
A bag B drawn from a set ‘X’ is represented by
a function count B or Cg defined as:-

Cs: X—N
Where N represents the set of non negative
integers.

A bag Bisasetif Cg(X) =00r1forallxe€
X
Some other definitions are as follows:-
2.1.1 The support set
B* ={x € X:Czg(x) > 0}
2.1.2 If Bi and B: are two bags drawn from a
set X, we call Bi to be a sub bag of B2 denoted
by B; € B, if forallx € X,
CBl(x) < Cp,(x)
2.1.3 Two bags Bi and B: are said to be equal if
B; € B, and B, S B, denoted by B1=Ba.
2.1.4 B is said to be proper sub bag of B2 denoted
by B; € B,,if for every
x € X,Cp, (x) < Cg,(x) and there exists at
least one x € X such that
Cp, (x) < Cp,(x)
2.1.5 A bag B is said to be empty if Cz(x) =
0,forall x € X.
2.1.6 A cardinality of a bag B drawn from a set X is
denoted by card (B) and is given by
Card(B) = [B] = ¥xex Cp(x)
2.1.7 The insertion of x into a bag B results in a new
bag B denoted by B @ x such that
Ce(x)= Cs(x)+1
Cs(y)= Cs(y), for all y # x.
2.1.8 Addition of two bags Bi and B2 drawn
from a set X results in a new bagi.e B=B; @ B,
such that for all x € X,
Cp(x) = C, (x) + C, (¥)
2.1.9 The removal of x from the bag B results in
anew bag B' denoted by
B' =B © x such that
Cyr(x) = max{Cgz(x) — 1,0}
Cpr(y) = Cg(y), forall y #x
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2.1.10
set X, the removal of the bag B2 from the bag B1
results in a bag B, denoted by B =B, © B,
Such that for all x € X,
Cp(x) = max{Cpg, (x) — Cs, (x), 0}
2.1.11 The union of two bags B and B2 drawn
from a set X is a bag B denoted by B = B; U B,
such that for all x€X, Cglx)=
max{Cp, (x), Cp,(x)}
2.1.12 The intersection of two bags B and B2
drawn from a set X is a bag B denoted by B =
B; N B, such that for all x € X

Cp(x) = min{CBl x), CB2 ()}

2.1.13  Two bags A and B are said to be

equivalent if and only if |A| = | B
2.2 Results on Bags
Let A, B, C are three bags drawn from the
same domain X, then we have as follows:-
I. AUB=BUA
II. AnNnB=BnNA
. A®©B=B®A
IVv. A@BPC)=ADB)BC
V. ANBCSACAUBCA®B
VL. A©GBCACA®B
2.3 Cartesian product of Bags:-
Definition 2.3.1:-
Let A and B are two bags drawn from the domain
X. Then their Cartesian product denoted by AQB
is a bag drawn from the domain X X Y such that
for every
(x,y) € X XY, we have
Cags(x,¥) = C4(x). Cs(¥)
Note 2.3.1:-
The two bags can be drawn from the same
domain.
Example 2.3.1:-
Let A= ﬁ x—z I
1

And B= {y1 » 3} are two bags

drawn from the domam
X={x1, X2, X3, Y1, y2, Y3}, then

AQ®B
(e, y1) (e, y2) (x,3) (%2, 91)
=1 2 ' 6 ' 6 ' 3
(x2,¥2) (x2,¥3) (x3,¥1) (x3,52) (x3,¥3)
9 ' 9 ’ 1 * 3 ' 3 }
Note 2.3.2 :-
If A and B are two bags drawn from the
domain X={xy, x,, x3,}, then
Cagp(x1,%x2) # Cygp (X2, x1) ,in general

If B1 and Bz are two bags drawn froma Example 2.3.2:-

X1 JCz x3

Let A=(2,2,%

1
X2 X3

And B {— = —} are two bags

drawn from the domaln
X={x1, X2, X3}, then
Cagp(x1,%2) = 6
And Cagp(x2,x1) = 4
Hence Cygp(x1, %) # Cagp (X2, X1)
Note 2.3.3
If A and B are two bags drawn from the domain
X={x1, X2, x3} then
Cagp(x1,x2) # Cpga(X1, X3) in general
Theorem 2.3.1:-
For any two bags A and B drawn from the
domain X, then
1. AQ® B # B A, in general.
il. For all x, y € X, then
Cags(x,¥) = Cpga (¥, X)

From example (2.3.1), it can be easily verified.
Theorem 2.3.2:-
For any three bags A, B, C drawn from the
domain X, then
i A®(BUC) = (A® B)U(ARC0)
ii. AQ(BNC)=(AQ B) N (AKRC)
Proof
1. For all x ,y € X ,then we have
Caguc)(x,Y)
= C4 (). Cucy()
=Ca(x). {max(Cz (¥), Cc(¥))}
?maX{CA (x). Cg(¥)- Ca(x). Cc(¥)
=max {Cuer (X, ), Cagc (X, ¥)}
=Casp)uumec) (X, ¥)

Thus established the theorem. Similarly the
proof of (ii) can be established.
Theorem 2.3.3:-
For any three bags A, B, C drawn from the
domain X, then
i, A®(BOC) = (A®B)®(AKC)
i, AQBOO=-MA®BO AQ
0)
Proof
1. Let for all x, y € X, such that
Coeac) (%, y) = C4(x). Ceae) (V)
= Ca(x). [Cy +
)]
=C4(x). Cp(y) + Co(x). Cc(y)
=CaxB (x,y) + CA®C(xr y)
=Ciaep)®uec) (% y)
This proofs the theorem.

ISSN (PRINT): 2393-8374, (ONLINE): 2394-0697, VOLUME-3, ISSUE-9, 2016
39



INTERNATIONAL JOURNAL OF CURRENT ENGINEERING AND SCIENTIFIC RESEARCH (1JCESR)

il. Again, let for all x, y€ X, so that
Cagizo o)(x,y) = C4(x). Cgo o) (¥)
= €4 (). {max(Cp(y) — Cc(¥), 0)}

= max{(cy(x).Cg(y) — ca(x).Cc(¥),0)}

= maX{(CA®B (X, 3’) - CA®C (X, y)r 0)}
= Cue)o (a0 (X, ¥)
Which completes the proof.
3.1 Definitions of Fuzzy bags :-
A fuzzy bag ‘F’ drawn from a set ‘X’ is
characterized by a count functions,
CF:X X1 - N,
Where I is the unit interval [0,1] and N is the set
of non-negative integers.
There are some other definitions as follows:-
3.1.1:- Two fuzzy bags F1 and F2 drawn from a
set X are said to be equal denoted by Fi= F2if
for all
x € X anda € I, then CF, (x,a) = CF,(x, a).
3.1.2:- For any two fuzzy bags F1 and F2 drawn
from a set X,F1 is said to be a fuzzy sub bag of
F2denoted by F; € F, ,ifforallx € Xand a €
I, then CF,(x,a) < CF,(x, a)

3.1.3:- Let F be a fuzzy bag drawn from a set X,
then the fuzzy supporting set of F is a fuzzy sub
set of X, whose membership function is given by
F*(x) = max{a: CF(x,a) > 0},

if{a, CF(x,a) > 0}
Is non empty

0, if CF(x, a)=0, for all a
3.1.4:-The sum of two fuzzy bags Fi and F2
drawn from a set X results in a fuzzy bag F
denoted by F = F; @ F, such that for all x € X
and a € I, then
CF(x, a)= CFi(x, a)+ CFz(x, a).
3.1.5:- Let F1 and F2 are two fuzzy bags drawn
from a set X. The removal of the fuzzy bag F:
from the fuzzy F1 results in a fuzzy bag F denoted
by
F=F ©F, suchthatforallx € Xand a € I,
then
CF(x, @) = max {(CF1(x, a)- CF2(x, @)),0}.
3.1.6:- The union F of two fuzzy bags Fi and F2
drawn from a set X is denoted by F = F; UF,
such that for all x € X and a € I,
CF(x, )= max{(CFi(x, ), CFa(x, a)}.
3.1.7:- The intersection F of two fuzzy bags Fi
and F2 drawn from a set X is denoted by F =
F; U F, such that for all x € X anda € I,

CF(x, @) = min{(CF1(x, a), CF2(x, a)}.

3.1.8:- Let F be a fuzzy bag drawn from a set

X, then the insertion of an element y with

membership value ‘a’ into F results a new fuzzy

bag F1 such that

CFi(y,a) =CF(y,a)+lL,a=a

CF,(y,a) =CF(y,a),a # a
CF,(x,a) =CF(x,a),x #y

3.1.9:- Let F be a fuzzy drawn from a set X.

Then the removal of an element y with

membership value ‘a’ from F results in a new

fuzzy bag

F; = F © y Such that

CF,(y,a) = max{CF(y,a) —1,0},a = a

CF,(y,a) =CF(y,a),a #a
CF,(x,a) =CF(x,a),x #y

3.1.10:- IfF be a fuzzy bag drawn from a finite

set X, then the cardinality of F is denoted by | F |

is given by | F | =ixex o<as1 CF (x, @)

When ever it exists.

3.2:- Properties of fuzzy bags:-

Let F1 , F2 and F3 are fuzzy bags drawn from a

set X, then

. FLUF,=F,UF,
. ENF=FNEF

. F®F=F®F

IV. (FFUF,)UF;=F U(F,UF;)
V. (FInF)NF;=F n((F,NE)
VI. (F1 GBFZ)GBF3 =F O (F,PF;)
VI. F,NF,CF,CFUF,CF ®F,
VII. F, OF, CF,CF,®F,

X. |RuR|<|A|+]|R]

X. |ReR|=|r|+]|FR]

(This can be extended for finite number
Of fuzzy bags)

Xl..  |EnR|>|R] O]
3.3:- Cartesian product of fuzzy bags:-
Definition 3.3.1:-

Consider two finite fuzzy bags F1 and F2
drawn from a set X, then their Cartesian product
denoted by F;®F, is a fuzzy bag drawn from
X X X,such that for all (x, y) € X X X so that
C(F1®F2)((x, y),y) = CFi(x, @). CF2(y, B)
Where x,y € Xand a, 3,y € [ withy = a.f
Note:3.3.1:-

Two finite fuzzy bags can also be drawn from
the same set.
Example:3.3.1:-
Let x={a, b} and y={m, n}€X then
F, ={(a,.2)/2,(a,.5)/4,(b,.5) / 1}
And
F, = {(m,.3)/4,(n,.5)/3,(n,.6) / 5}, then
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F,®F,
((a m) 06) ((a m) 15) ((a n), 1)

((a n) 12) ((a n) 25)

((a,n),.3) ((b m), 15) ((b n), 12)

20 ’ 4 3
((b,n),.3)
= }
Note 3.3.2:-

For any two fuzzy bags F1 and F2 drawn from
the set X, then

1. F,®F, # F, Q F,, in general.

il. For all x, y € X and y=
a.p,a B,y €l

Then C(F,®F)((x,),y) =

C(F2®F1)((Y» x), V)

The above note (3.3.2) can be easily verified
by using the example (3.3.1).
Theorem 3.3.1:-

For any three finite fuzzy bags A, B and c
drawn from the set X, then
1. AQ (BUC)=(A®B) U (ARC)
il. AQ (B NC)=(ARB)N(ARC)

Proof

(()For anyx,y € X and a,f,y € [ witha. =
y, then

C {A®B U ARC}((x,¥),7)
= max {C(A ®
B)((x,9),7), C(ARC)((x,¥),¥))}

=max {CA(x,a).CB(y,B), CA(x,a).CC(y,B)}
= CA(x,a). max{CB(y, B),CC(y,B)}
=CA(x,a).C(BUC)(¥,B)

=CARBUO) (x,y)y).y=a.p

This completes the proof of (i) and proof of (ii)
is similar

Example 3.3.2:-
Let X= {a, b} be a set, then
A= {(a, .2)/2, (a, .5)/4, (b,.5)/1}
B= {(a, .3)/4, (b, .6)/5} and
C={(a, .5)/2, (b, .7)/3, (b, .4)/6} so
We have
BuUC = {(a, .3)/4, (a, .5)/2, (b, .4)/6,
(b, .6)/5, (b, .7)/3}

A®(BUC)
((a a), 06) ((a a) 1) ((a a), 15)
8

16
((a a) 25)

((a, b) 08) ((a, b) 12) ((a b) 14) ((a, b) 2)

((a, b) 3) ((a, b) 35) ((b b) 2) ((b b) 3)

) ) )

((b b),.35) ((b a),.15) ((b a, 25)}

)

3 ’ 4 ’ 2
A®B
{((a a) 06) (a, a) 15) ((a, b) 12) ((a,b),.3)
’ ©20
((b,b),.3) ((b,a),.15)
5 ’ 4 }
AQC

)

{((a ,a),-1) ((a, a) 25) ((a, b) 14) ((a,b), 08)

)

4
((a, b) 35) ((a b) 2) ((, b) 35)
’ ’ 3
((b b),.2) ((b a),.25)
6 ’ 2 )}
Now, (AQ B)U (AR C)
((a a) 06) ((a a) 1) ((a a), 15)
((a a) 25) ((a b) 12) o

((a, b) 3) ((a b) 14) ((a b) .08)

12

((a,b), 35) ((a,b), 2) ((b,b), 3) ((b,b), 35)

12 ' 24 ' 5 3
((b,b),.2)

((b,a),.15) 6((b, a),.25)
=

4
Hence AQ(BUC) = (AQ®QB)U(AQ ()

Theorem 3.3.2:-For any three finite fuzzy bags

A, B, and C drawn from the set X, then

1. AQB®C) =(AQB)®(AR ()
ii. ARBBS () =(AQ®RB)BS AQ®
)
Proof(i)
Forany x,y € Xand a, 3,y € I withy = a.f

C(A®B &),
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=CA(x,a).C(B®C)(y,B)
= CA(x,@).{CB(y,B) + CC(y, P}
= CA(x,a).CB(y,B) + CA(x,a).CC(y, B)

= C(A®B)((x,),7) + C(A ® O)((x,),7)
= C[(A®B) & (A ® O], ((x,»),7)
This establishes (i) and proof of (ii) is similar.

Conclusion:-

In this paper, we have studied some definitions,
results and properties of bags and fuzzy bags. In
this connection we have established the relations
between two bags as such as two fuzzy bags, so
we need the Cartesian product of both bags and
fuzzy bags defined and some theorems also
established on bags and fuzzy bags.
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