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Abstract. In this paper, a new concept of matching in fuzyeling graph is introduced.
A graph is said to be a fuzzy labeling graph ifids fuzzy labeling. Matching, Perfect
Matching, M - alternating path, an M-augmentingthpaaturated vertex and bipartite
fuzzy graph have been discussed.
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1. Introduction

In 1736, Euler introduced the concept of graph thedhe theory of graph is an
extremely useful tool for solving combinatorialoplems in different areas such as
geometry, algebra, number theory, topology,openatiesearch and computer science.

Uncertainty in real life can be mged by fuzzy sets applications. Fuzzy set
was first introduced by Zadeh in the year 196%osenfeld (1975) introduced the
notion of fuzzy graph. Graph labeling was fifatroduced in the late 1960's. In the
intervening years dozens of graph labeling techasgoave been studied in over 1000
papers.

Fuzzy graphs are generalizationraphjs. In graphs two vertices are either
related or not related to each other. Mathemayictille degree of relationship is either 0
or 1. While in fuzzy graphs, the degree of relahip takes the values from [0,1].

In crisp graph, the labeling of grajgh a mapping from the graph elements to
numbers. The domain of labeling is the set afises and edges which is always
mapped to integer. Thatis f: V (@& E(G)— N such labeling is called total labeling.

In the mathematical discipline of gmetheory, a matching or independent edge
set of in a graph is a set of edges without comnentices. A vertex is matched (or
saturated) if it is an end point of one of theexdm the matching.

2. Preliminaries

Definition 2.1. Let U and V be two sets. Thenis said to be a fuzzy relation from U
into V if p is a fuzzy set of U X V. A fuzzy graph G =u(p) is a pair of functions
a:V—[0,1 Jands: V XV — [0,1] where for all u,v&V,we have (u ,v)< min {a
) ,a (M}
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Definition 2.2. A graph G =, B ) is said to be &zzy labeling graplif o : V —[ 0, 1]
andp: V XV — [0,1] is a bijective such that the membership gadfiedges and vertices
are distinct ang (u ,v) < min {a(u), a (v) forallu ,veV.

Example 2.1.
0.9 0.1 0.4
[
0.3
0.2 0.35
&
0.6 0.5 0.7

Figure 1: Fuzzy labeling graph
Definition 2.3. A pathp in a fuzzy graph is a sequence of distinct gointv,, ...,
such thap(v; ,vis1 ) > 0 ( Ki<n-1) here r» 1is called the length of the path P. The
consecutive pairs {w .1 ) are called the edges of the path P.

Definition 2.4. A fuzzy graph G =d, B ) is said to beompletef f (u,v) = min {o(u),
a(V)}forallu,veV.

Example 2.2.

0.02 0.02

0.06 0.06 0.07

Figure2:
Definition 2.5. A starin a fuzzy graph consists of two node sets V anwit | \% | =1
and | U | >1 such thap (v, u;j) >0andf (u ,ui,1 ) =0 Ki< n. Itis denoted by §
Example 2.3.

0.12

0.02 < 0.03 0.05

0.7 001 0.09
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Figure:2fuzzy star graph

Figure3:

3. Main results
Definition 3.1. A subset M of B (v ,v .1 ) ,1<i < n s called anatchingin fuzzy graph

if its elements are links and no two are adjacertsi The two ends of an edge in M are
said to be matched under M.

Example 2.4.
0.24 0.10 0.14
0.01
0.02

0.11 0.08 0.07
0.12 0.05

o.09 0.06 0.1 0.15 0.19

Figure4:

Definition 3.2. A matching M saturates a vertex v then v is saidgb-saturated

Example 2.5.
0.11 0.13 0.15 0.17
L ] i ]
0.09 0.07 0.06
Figureb5:

The vertices {0.11,0.13,0.15,0.17 } are M- sateda

Definition 3.3. If every vertex of fuzzy graph is M-saturated tlika matching is said to
be perfect

Example 2.6.
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0.11 0.13 0.15 0.17

L & o ]
0.039 0.07 0.06

Figure6: Perfect matching

Definition 3.4. Let M be a matching in fuzzy graph. At-alternating pathin G is a
path whose edges alternativelypir-M and M.

Definition 3.5. An  M-Augmenting paths an M-alternating path whose origin and
terminal vertices are M-unsaturated.

Example 2.7.
0.11 0.13 0.15 0.17

L . & &
0.039 0.07 0.06

Figure7:

Definition 3.6. A bipartite fuzzy grapleonsists of two node sets V and U W|ﬂv( | >m
and |U| =nsuchthaB (v, u;)>0andp (u;,uu ) =0, Ki< nand mneEN. Itis
denoted by (f-g)n .

Definition 3.7. For any set of vertices in G , We define tleghbour set NS)to be the
set of all vertices adjacent to the vertices in S.

Theorem 3.8. A matching M in G is maximum if and only if G dams no M-
augmenting path.
Proof: Let M be maximum matching in a fuzzy labeling drap. To prove G contains
no M- Augmenting path.

Suppose we assume that G contains hdm#enting path gvivs.......... Vomer, 1<
m< nand n is a positive integer.

Define M be proper or improper subsetfofv; ,vi.1 ) by
M’ = {M/{viVy,V4vs........ Vom-a Vam} U{V oV1,VoVa........ VorVom+ 13}

Then M is a matching in a fuzzy labeling graph G dMl| = [M]| + 1.
Thus M is amaximum matching. This gives a contraditto our assumption.

Hence G contains no M- Augmenting path.

Conversely we assume that G containsthédugmenting path. To prove M be
maximum matching in a fuzzy labeling graph G.

Suppose we assume that M is not a maxi matching in G and let We
maximum matching in G. Thé'| > |M| (A)
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Set H =G [ M'],where MA M’ = (M-M") U(M’ -M).Then each vertex of H
has degree either one or two in H, since it cambiglent with at most one edge of M
and one edge of M

Thus each component of H is eitiereven cycle with edges alternatively in

M and M or else a path with edges alternatively in M arid M

By equation (A), H contains more eslig@f M that of M and therefore some
path component P of H must start and end with £d§é1.

The origin and terminal vertices Rtesaturated in H and are M-unsaturated in
G. Thus P is an M-augmenting path in G which givesntradiction.

Therefore, M be a maximum rhatg in G.

Theorem 3.9. Let G be a fuzzy bipartite graph with bipartitidl,¥ ).Then G contains a
matching that saturates every vertex in U if anlg dn |N(S)| > |S|for all S contained in
u.
Proof: Suppose that G contains a matching that saturatey gertex in U and let S be
the subset of U.
Since the vertices of S are matched uMlavith distinct vertices in N (S),then
clearly we getN(S)| > |S| for all S contained in U.
Conversely, we assume tNgf5)| > |S|for all S contained in U.
To prove G contains a matching that saturatesyesstex in U.
Suppose that G contains no matching tharaes every vertex in U. TheéN (S)|
> |S| for all S contained in U not satisfied.
Hence G contains a matching that satueatesy vertex in U.

Definition 3.10. Let G; : (ag, B1) and G : (o, B2) be two fuzzy labeling graphs. Then the
union of two fuzzy graphs Gand G is a fuzzy graphs G = ®G; : (01Uay, , B1UB2)
defined by

_ az(u)lfu E Vl - Vz,
(alUQZ) u {al(u)ifu € V2 - V1
and

_(Bi(w)ifuv e E; — E,,
(B2UB2)(uv) ‘{321 (Wifuv € Ffz - Fi

Preposition 3.11. Let G, be a fuzzy labeling graph with perfect matchingand G be a
fuzzy labeling graph with perfect matching, Mhen GQUG, need not have perfect
matching.
Proof: Given G and G be a fuzzy labeling graph in which every vertesasurated by
M;and My

But in GU G, some vertices are not saturated.

Hence GU G, need not have perfect matching.

Definition 3.12. Consider the join & G+1 + G+2 = (,Uay, , B1UBUR") of graphs where

B’ is the set of all arcs joining the nodes qfavid \, where we assume thatVV, = &.
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Then the join of two fuzzy graphs;@nd G is a fuzzy graphs G =G+ G, : (01t oy,
B.+B. ) defined by
(ar+ ap)(U) = (mUay)(u), U E VUV, and
((B1UB2)(uv) if uv € E1 U E2
Be+B2)(u) ‘{ min( B1(w), B2(v) ifuv € E’

Note. The above result is true for join and intersectso.

4. Conclusion

Fuzzy graph theory is finding an increasing nundfeapplications in modeling real time
systems where the level of information inherentia system varies with different levels
of precision. In this paper, the concept of matghim fuzzy labeling graph have been
introduced. We plan to extend our research workatching in bipartite graph.
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