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Abstract
In this paper, we introduce new class of fuzzy graph and discuss some
stranded result under new definition and also define fuzzy graceful graph with
suitable graph.
Keywords: µR R-fuzzy graph , µRc Complement of R-fuzzy graph ,( µR)com
Complete R- fuzzy graph, ( µ )com Complete fuzzy graph.

1. INTRODUCTION
Graph theory is a very important tool to represent many real world problems.
Nowadays, graphs do not represent all the systems properly due to the uncertainty or
haziness of the parameters of systems. For example, a social network may be
represented as a graph where vertices represent accounts (persons, institutions, etc.)
and edges represent the relation between the accounts. If the relations among accounts
are to be measured as good or bad according to the frequency of contacts among the
accounts, fuzziness should be added to representation. This and many other problems
motivated to de ne fuzzy graphs. Rosenfeld [16] first introduced the concept of fuzzy
graphs. After that fuzzy graph theory becomes a vast research area. Applications of
fuzzy graph include data mining, image segmentation, clustering, image capturing,
networking, communication, planning, scheduling, etc. Crisp graph and fuzzy graph
both are structurally similar. But when there is an uncertainty on vertices and/or edges
then fuzzy graph has a separate importance. Since the world is full of uncertainty so
the fuzzy graph occurs in many real life situations. Fuzzy graph theory is advanced
with large number of branches. Bhutani and Battou have worked on M -strong fuzzy
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graphs [1]. Bhutani and Rosenfeld have worked on strong arcs in fuzzy graphs [2].
Mathew and Sunitha have classifies the types of arcs in fuzzygraphs and investigated
their properties [5]. Koczy have used the fuzzy graphs in evaluation and optimization
of networks [4]. Fuzzy tolerance graphs have been introduced by Samanta 1 and Pal
in [7]. Also, they have introduced so many variations of fuzzy graphs such as, fuzzy
threshold graphs [8], bipolar fuzzy hyper graphs [9], irregular bipolar fuzzy graphs
[10]. Samanta et al. have presented some more results on bipolar fuzzy sets and
bipolar fuzzy intersection graphs [11]. They also present a new approach to social
networks based on fuzzy graphs in [12]. Fuzzy k-competition graphs and pcompetition graph are being studied by Samanta and Pal in [13]. Samanta and Pal
have also worked on fuzzy planar graphs [14], telecommunication system based on
fuzzy graphs [15].
Now we introduce new class of fuzzy graph that is generally arc membership ((x, y))
value of fuzzy graph is satisfied two condition (i) µ (x y) ≤ µ (x) and (ii) µ (x y) ≤ µ
(y), but in case µ (x y) ≤ µ (x) or µ (x) ≤ µ (x y) ≤ µ (y) [ arc relation represent as
strength of two node attraction] it is very useful life science ,social science network,
management science, for example two person relationship under depends of each
other here one man depend other man, he should maintain the relation anywhere,
herecalled max production so general fuzzy graph not use for this kind situation .We
introduce some stand graph under above new definition and given counter example.
2 PRELIMINARIES
A fuzzy subset of a non-empty set V is a mapping σ: V→ [0, 1]. A fuzzy relation on
V is a fuzzy subset of E (V X V). A fuzzy graph G = (σ,µ) is a pair of function σ :
V→[0,1] and µ : VxV → [0,1], where µ(u, v) ≤ σ(u)Λ σ(v) for all u, v є V. The
underlying crisp graph of G=( σ,µ) is denoted by G*=( V,E), where V={u є
V:σ(u)>0} and E={(u,v)єVxV:µ(u, v)>0 }. The order p =∑𝑣∈𝐷 σ(v). The graph G =
(σ, µ) isdenoted by G, if unless otherwise mentioned.
Let be a fuzzy graph on. The degree of a vertex u is 𝑑𝐺 (𝑢) = ∑𝑢≠𝑣 µ(𝑢𝑣).The
minimum degree of G is δ(G)=Λ{𝑑𝐺 (𝑢), ∀𝑣 ∈ 𝑉}and the maximum degree of G is
∆(𝐺) = ∨ {𝑑𝐺 (𝑢), ∀𝑣 ∈ 𝑉}
The strength of connectedness between two nodes u and v in a fuzzy graph G is define
as the maximum of the strength of all paths between u and v and is denoted by
CONNG (u, v). A u-v path P is called a strongest path if its strength equals CONNG (u,
v). A path P of length n is a sequence of distinct nodes u0 u1, u2…,un such that (ui-1, ui)
> 0 and degree of membership of a weakest arc is defined as its strength. If u0 = un and
n ≥ 3, then P is called a cycle and it is a fuzzy cycle if there is more than one weak
arc. Let u be a node in fuzzy graphs G then N(u) = {v: (u, v) is strong arc} is called
neighborhood of u and N[u] = N(u) U {u} is called closed neighborhood of u.
Neighborhood degree of the node is defined by the sum of the weights of the strong
neighbor node of u is denoted by ds(u)=∑𝑣∈𝑁(𝑢) σ(v)
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3 NEW CLASS OF FUZZY GRAPH
Definition 3.1.
A fuzzy graph G=(V,E,σ, µ) is called M-fuzzy graph. If pair offunction
σ: V → [0,1],µ: VxV → [0,1] ,satisfied the following conditions


µ(u,v)≤ σ(u) or



σ(u)≤µ(u,v)≤ σ(v)

then, µ(u,v)≤ σ(u)Λ σ(v) for all u,vє V
Example:
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Figure 1: M- Fuzzy Graph
Definition 3.2.
A fuzzy graph G( σ,µ) is called R-fuzzy graph if µR(u,v) =(σ(u) V σ(v)) –(σ(u)Λ σ(v))
for every (u, v) єµ and if µRc=(σ(u) V σ(v)) –(σ(u)Λ σ(v)) for all u,vє σ is called Rcomplete.
Example: Fig-2
Definition 3.3.
The R- complement of fuzzy graph G( σ, µ) is a M- fuzzy graph where
σRc=σ, and µRc= (σ(u) V σ(v)) - µ(u,v) for all in u,v in σRc
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Example: Fig 3

Definition 3.4.
An arc (u,v) in G is called P-strong if µ(u,v)=max{µ(u,v),µ(u,w)/w∈V} or
µ (u,v) = max{µ (u,v), µ (w,v)/w∈V }Fig -4 (u,x) and (u,v) are P-strong.

Definition 3.5
An arc (u, v) in G is called µ-strong if µ(u,v) =Max {µ (u,v),CONNG-(u,v)(u, v)},
otherwiseµ* arc (weakest arc).
Fig-4 (u,v) is µ- strong arc, (u,x) and (w,v) are µ-strong. (x,v) isµ* arc
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4 FUZZY GRACEFUL GRAPHS
Definition 4.1
Let G(V,E,σ,µ) be a R-fuzzy graph of fuzzy graph is M-fuzzy graph and which admit
following condition is called graceful graph.


σ :V→{[0,1]-Pn [0,1]} is 1-1



µ:VxV→ {[0,1] -Pn [0,1] \ {0}} is 1-1 and onto

Pn= {Partition of [0,1] by open interval of length 1/n}

4.1 Results
Theorem :4.2
Complement of R-fuzzy graph is complete fuzzy graph.
ie,µRRc =µcom
Proof:
From def., µR (u,v) =(σ(u) V σ(v)) –(σ(u)Λ σ(v))
(µR )Rc(u,v) =(σ(u) V σ(v)) –µR) for every u,v in σRc
=(σ(u) V σ(v)) -(σ(u) V σ(v)) +(σ(u)Λ σ(v))
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= σ(u)Λ σ(v) for every u, v in σR is complete fuzzy graph.
Corollary :4.3
((µR )Rc)Rc=(µR )com
Proof:
from above theorem,
((µR )Rc)Rc= (σ(u) V σ(v)) –(µR )Rc) for every u,v in (σRRc)Rc
=(µR)com
Theorem :4.4
(µ)Rc = (µR)com. Where µ- strong fuzzy graph.
Proof:
µ(u,v) = σ(u)Λ σ(v) for all (u, v) in G
µRc=(σ(u) V σ(v)) –(σ(u)Λ σ(v)) for every u,v in
σRc= (µR)comp
Theorem :4.5
(µcomp)Rc = ((µR)comp
Proof:
µcomp= (σ(u)Λ σ(v)) for every u,v in σ
(µcomp)Rc=(σ(u) V σ(v)) –(σ(u)Λ σ(v)) for every u,v in σRc
=((µR)comp
Note:
Complement of null graph is sub graph R-complement of G.µc≤ (µ)Rc
Theorem: 4.6
Let G(σ,µ) be any fuzzy graph and G'(𝜎 ′ , 𝜇 ′ ) be M- fuzzy graph of G.
∞
′∞
thenµ ≤ 𝜇 for (u,v) in G
Proof:
µ(u,v) ≤ 𝜇 ′ (u,v) for all (u,v) in G
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Strength of (u,v) ≤ 𝜇 ′ (u,v)
≤ Strength of (u,v) under for any path (𝜎 ′ , 𝜇 ′ )
µ∞ ≤ 𝜇 ′∞ .
Theorem:4.7
The Hn is graceful graph and show on below Generalization of Hn.
Proof:
n= number of square
Q = 4 (2n-1) arcs and R = 4(n) nodes ,
E= {e1,e2,e3,…eQ}, V ={v1, v2,v3,…,vp}
then,
f(v1)= 0, f(v2)= 1−
5

6

2
𝑄

, f(v3) =
4

1
𝑄

, f(v4)=1 ,
4

f(v5)= 𝑄,f(v6)= 1- 𝑄, f(v7)=𝑄, f(v8) = 1-𝑄,
8

9

7

9

f(v9)= 𝑄,f(v10) =f(v2)- 𝑄, f(v11) = 𝑄, f(v12)= f(v4)- 𝑄
6

𝑣𝑖−8 + 𝑞 𝑓𝑜𝑟 𝑖 = 1,3,5 𝑚𝑜𝑑(6)

f(vi)= {
10
𝑣𝑖−8 − 𝑞 𝑓𝑜𝑟 𝑖 = 0,2,4 𝑚𝑜𝑑(6)
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Take n=4, Q=(2(4)-1)4=28, R=4(4)=16
2
1
f(v1)= 0, f(v2 )= 1− 28 , f(v3) = 28 , f(v4)=1 ,
5

6

4

4

f(v5)= 28 ,f(v6)= 1- 28, f(v7)=28, f(v8) = 1-28,
8

9

7

9

f(v9 )= 28,f(v10) =f(v2) - 28, f(v11)= 28, f(v12)= f(v4)- 28
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