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1. INTRODUCTION

The concept of fuzzy set was introduced by Zadesh. Since then this idea has been applied to other algebraic
structures such as groups, rings etc. With the development of fuzzy set, it is widely used in many fields.
Meanwhile, the deficiency of fuzzy sets are also attract attention. The attenction such as fuzzy set is single
function, it cannot express the evidence of supporting and opposing. Based on this reason, the concept of
vague set [4] introduced by Gau in 1993. Vague sets as a extension of fuzzy sets, the idea of vague sets is
that the membership of every element can be divided into two aspects including supporting and opposing.
The notion of fuzzy groups defined by Rosen field [8] is the first application fuzzy set theory in algebra.
Ranjit Biswas [6] initiated the study of vague algebra by studying vague groups. We introduced the
concepts of vague additive groups, vague rings, vague fields and modules[8], [9]and [10].

Graph theory was born in 1736 with Euler’s paper in which he solved the Kongsberg Bridge’s problem in
1847. G.R. Kirchoff developed the theory of tress to applications in electrical networks. Mobius solved the
four color problem. Graph theory has a surprising number of applications in many developed areas. Graph
theory serves as a mathematical model for any system involving a binary relation.

Modern abstract algebra is a powerful tool in the theory as well as in the applications of graphs. It is
necessary to represent a graph algebraically and wishes to onlist the aid of a computer in solving graph
theory problems.

Now we introduce the concepts of vague additive groups and vague rings on sub graphs. Vague fields on
Galio’s groups. Also we define the concept of vague vector space on sub graphs.

2. PRELIMINARIES

In this section we collect important results which were already proved for our use in the next section.

Definition2.1: [4]A vague set A in the universal of discourse X is characterized by two membership
functions given by:
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A truth membership function ta : X - [0,1] and
A false membership function fa : X — [0,1],

Where ta(x) is a lower bound of the grade of membership of x derived from the “evidence for x”, and fa(x)
is a lower bound on the negation of x derived from the “evidence against x” and ta(X) + fa(x) < 1.Thus the
grade of membership of x in the vague set A is bounded by subinterval [ta(x), 1 - fa(x)] of [0,1]. The vague
set Aliswrittenas A ={( X, [ta(X),fa(X)] )}/ x e X }.

Where the interval [ta(x), 1 - fa(x)] is called the value of x in the vague set A and denoted by Va(X).

Definition2.2:[4] A vague set A of a universe X with ta(x) = 0 and fa(x) = 1 for all x € X is called the zero
vague set of X.

Definition2.3: [4] A vague set A of a universe X with ta(x) = 1and fa(x) = 0 for all x € X, is called the unit
vague set of X

Defenition2.4[1]: Let (X, +) be a group. A vague set A of X is called a vague additive (briefly VAG) group
of X if the following conditions is satisfies:

(D). Va(x +y) < imax{Va(x) , Va(y)}, for all x, y € X;
(2). Va(-x) < Va(x), for all x € X.

Definition 2.5:[2] Let X be aring and R be a vague set of X. Then R is a vague ring of X if the following
conditions are satisfied:

D). Ve (x+y) <imax{ Vr (X) , Vr ()}, forall x, y € X;
(2). VR (-X) < Vr(X), forall x € X;
(3). Vr(xy) = imin{ Vr (X), Vr (y)} forall x, y € X.

Definition2.6:[2] Let X be a field and F be a vague set of X. Then F is a vague field of X if the following
conditions are satisfied:

(1). Ve (x +y) < imax{ Vr (X), Ve (y)}, forall X,y € X;
(2). VE(-X) < VE(X), forall x € X;

(3). Vr(xy) = imin{ Ve (X) , Vr (y)}, for all x, y € X;
(4). Ve (xh = Ve(x)forall x e X,

Defenition2.7:[7] Let V be a vector space over a field F and A be a vague set of V. Then A is a vague
vector space of V if the following conditions is satisfies:

(D). Va(x +y) < imax{Va(X) , Va(y)}, forall X, y € V;
(2). Va(ax) < Va(x), forall xeF and x e V;
(3). Va(0) = 0.

Defenition2.8: A linear graph G(V,E) consists of a nonempty set of objects V = {v1, v, v3 } called vertices
and another set E = {e1 e, es} called edges such that each edge ey is indentified with an unordered pair {v;,
vj} of vertices.

Defenition2.9: A graph g is said to bea sub graph of a graph G if all the vertices and all the edges of g are
in G and each edge of g has the same end vertices in g as in G. We denote this fact by g c G.

3.VAGUE VECTOR SPACES ON SUB GRAPHS

Defenition3.1: Let g; and g, are two sub graphs of G. Clearly g:@ g. is again a sub graphs of G. The set of
all sub graphs od g forms an abeliean group with resepect to ring sum.

Here the null graph ¢ acts as the identity element. Every sub graph as its own inverse.

The following example shows tha existance of the vague additive group on sub graphs.
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Example3.2: Let S = g1, g2, gs and g4 be the set of sub graphs of G, where g1 = (0,0), g.=(1,0), gz = (0,1)
and g4 = (1,1). Define addition module2 on S as follows:

+2 01 02 03 g4
01 01 02 03 04
g2 g2 g1 04 01
s g3 g4 O g2
04 04 s 02 01
Clearly (S, +2) is an abelian group. Let A be a vague set of S defined by

tA(X) =06ifx= 01 and fA(X) =03ifx= 01
=0.7ifx=0> =0.2ifx=0>
=0.8ifx=0s3 04 =0.1ifx=0s Qs

Then A is a vague additive group on subgraphs.
The following example shows tha existance of the vague ring on sub graphs.

Example3.3: In representing graphs we are concered only with modulo 2. It consists of R = {0,1} and the
addition madulo 2 and multiplicatiom madulo 2 operations are as follows:

+2 |0 1

0 0 1

1 1 0

2 0 1

0 0 0

Clearly (R, +2,.2) is a ring. 1 10 1

Let B be a vague set of R defined by

ts(X) =0.7ifx=0 and fa(x) =0.2ifx=0
=08ifx=1 =0.1lifx=1

Then B is vague ring on subgraphs.
The following example shows tha existance of the vague field on sub graphs.

Example3.4:Let F = {0,1} and the addition madulo 3 and multiplicatiom madulo 3 operations are as
follows:

*3 0 1 2
0 0 1 2
1 1 2 0
2 2 0 1
3 0 1 2
0 0 0 0
1 0 1 2
2 0 2 1
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Clearly (F, +3, .3) is a field.
Let C be a vague set of R defined by
te(X) =0.7ifx=0 and fc(x) =0.2ifx=0
=08ifx=12 =0.1ifx=12
Then C is vague field on subgraphs.
Example3.5: Let Ge(5) = {0, 1, 2, 3,4} be a Galois field. Let D be a vague set of G¢(5) defined by

to(x) =0.6ifx=0 and fo(x) =0.3ifx=0
=0.7ifx=1 =0.2ifx=1
=08ifx=2 =01ifx=2
=08ifx=34 =0ifx=34

Then D is a vague field on subgraphs.

A vector space W associated with a graph G consists of

Galois field modulo 2 that is the set {0,1} with operations addition madulo 2 and multiplicatiom madulo 2.
2¢ vectors where e is the number of edges in G.

An addition opration between two vectors X, y in this defined as the vector sum, that is

XOY = (X1+ Y1, X2+ Y2, X3+ Y3 Xe + Ye) Where X = (X1, X2, X3 ..o Xe),
Y=(YL Y2, Y3 ye) and being the addition modulo2.
A sclar multiplication between a sclar ¢ € Z, and a vector X be defined as
CX = (CX1, CX2, CX3 oo CXe).
Example3.6: Let Wo={ 01, 02,03, «eovververrernnennen, 0s} be a vector space of subgraphs, where

9:1=(0,0,0), g2=(1,0,0), gs=(0,1,0), 9= (0,0,1),
gs=(1,1,0), gs=(1,0,1), g= (0,1,1), gs= (1,1,2).
The operation ring sum on W defined as follows:
*2 {01 | Q2 |93 (G4 | O | Q6 | Q7 | O
O |01 | Q2 | Q3 | Q4 | Q5 | Qs | Q7 | Q8
92 102 |01 | Q5 | Qs {93 | Q4 | Q8 | Q7
93 |9s (O5 | Q1 | Q7 | Q2 | U8 | Q4 | Us
G4 | Qs | Qe | Q1 | Q7 [ Q8 | Q2 | Q3 | O
95 |05 |03 |02 | Qs | Q1 | Q7 | Qe | 04
6 | Q6 [ G4 | Q8 | Q2 [ Q7 | Q1 | Q5 | O
7 | Q7 | Qs | Q4 | Q3 [ Qs | Q5 | Q1 | Q2
s | Qs | Q7 | Qs | Q5 [ Q4 | Q3 | Q2 | Q1

Clearly Ws is a vector space on sub graphs together with ring sum and scalar multiplication over the
field Gr(2).

Now W is associated with vague values then the vector space of sub graphs is called a vague vector
space on sub graphs.
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Definition3.7: Let G be vector space on graphs. W be a vector space on subgraphs. A vague vector space
on subgraphs of G called V. defined as follows:

(D). Vw, (x+y) < imax{ Vi, (X), Vi, ()}, forall x, y e Wg;
2.V, (@x) < Vy,, (x), forall xeF and x e Wg;
3)- Vw, (0)=0.

Example3.8: Let Wy is a vector space on subgraphs in the example3.6. Let E be a vague set of W defined
by

te(x) =0ifx=0 and fe(x) =1ifx=0:
=01lifx=g =08ifx=09
=0.2ifx=0s3 05 =0.7ifx=03 s
=0.3if X =04, s, 97, Qs =0.6ifXx=04 Ge 97, Os

Then E is a vague vector space on subgraphs.

Theorem3.9: Intersection of two vague subgroups of subgraph of a vague graph G is also a vague sub
group of sub graphs.

Proof: Let G, and G- be any two vague subgroups of subgraph of a vague graph G. Let g1, g2 € GiNG>
Clearly g1, g2 € G1 and g1, g2 € Gz. Then we have
tgingz(91- 92) = Min {tG1(01- 92), t62(91-92)}
< min{max{tg1(91), tG1(92)}, max{tg2(9n), tG2(92)}}
< min{max{tg1(91), tc2(91) }, max{ tc1(92), tG2(92)}}
< max {min{tg1(91), tc2(91) }, min{ t61(92), t2(92)}}
< max{ tg1nc2(91): teinc2(92)}

Similarly, we can prove that 1- fg1ng2(91- 92) < max{1-fgi1nG2(91).1- fe1ng2(92)}-
Therefore GiNGgis a vague sub group of sub graphs.

Theorem3.10: If G; and Gz are two vague subgroups of subgraph of a vague additive group on sub graphs
then G1 U G is also avague additive subgroup of sub graphs.

Proof: Let G; and G, be any two vague subgroups of subgraph of a vague additive group and g¢i1,0z2¢€ Ga,
01,02 € G2. Then we have

tc1uc2(0:- 92) = max {tg1(992), t62(91-92)}
< max{max{tg1 (1), tg1(92)}, max{ts2(91), tc2(92)}}
< max{max{tg1 (1), tc2(091) }, max{ tc1(92), tc2(92)}}
< max{ tg1u62(01), te1uc2(92)}

Similarly, we can prove that 1- fg1ug2(9:- 92) < max{1-fg1u62(91),1- fe1uc2(92)}-

Therefore G1UG;is a vague subgroup of sub graphs.

Theorem3.11: The set of all vague subgraph vectors in 1, . froms a vague sub space vector space V.
Proof: Letg:, g€ Vi, andacF.

Then g1 @9z € Vi, and a gi € Vyy,.

By definition of vague vector space it follows that

D). tw, (x+y) < imax{ tw; (X) , tw, W)}
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(2. tw, (@X) < ty, (x), forall xeF;
(3). t; (0)=0.
Similarly
(D).1- fw, (x +y) < imax{1- fw; (X) .1- fw, (V)}:
(2)-1- fw, (@) < 1- fy (x), forall xeF;
3). 1- fw, (0) =0.
Hence the result.

4. CONCLUSION

In this paper the concept of vague vector space on sub graphs has been introduced and it is expected that
seceral results from circuits and cutsets can be extened. It is hoped that that the concept of vague vector
space on subgraphs will give rise to the notations like vague normal linear spaces on subgraphs.
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