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Abstract. A thorny fuzzy graph which is analogous to the @mptdhorny graphs in crisp

graph theory is defined. The degree of an edghdmy fuzzy graphs is obtained. Also,
the degree of an edge in fuzzy graph formed bydperation in terms of the degree of
edges in the given fuzzy graphs in some particcdaes is found. Moreover, it is proved
that thorny fuzzy graph of effective fuzzy grapteftective.
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1. Introduction

It was Rosenfeld who considered fuzzy relationgumzy sets and developed the theory
of fuzzy graphs in 1975 [11]. Later on, Bhattaclkagave some remarks on fuzzy graphs
[1]. The operations of union, join, Cartesian prctdand composition on two fuzzy
graphs were defined by Moderson and Peng [5]. Buges of a vertex in fuzzy graphs
which are obtained from two given fuzzy graphs gdimese operations were discussed
by Nagoorgani and Radha [7]. Radha and Kumarateldaced the concept of degree of
an edge and total degree of an edge in fuzzy gi@blasd studied about the degree of an
edge in fuzzy graphs which are obtained from twwegi fuzzy graphs using the
operations of union and join [10]. Sequantion jaif fuzzy graphs is defined by
Colakagslu [2].

In this paper, we have introduced the coho&phorny graph of fuzzy graphs, which
are analogous to the concept thorny graph in griaph theory. Thorny graphs important
plays in crisp graph theory. Gutman introducednigaraphs [3]. Idrees et. al. studied on
topological indices of thorny graphs [4]. Ors Yangeglu and Dindar given some
theorem about total coloring of thorny graphs [12]

LetV be a nonempty set. A fuzzy graph is a pair of fiens G : (g, 1) whereg is a

fuzzy subset ofv and y is a symmetric fuzzy relation ow:Vv - [0,1] and
(:VxV - [0,1] such thatu(u,v)<o(u)Oo(Vv) for all u,vin V [6]. The underlying
crisp graph ofG: (o, u)is denoted byG':(v,E) where EOVxV . u(u,v)>0 for
(uv)OE, w(u,v)=o0for (uv)OE.
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Throughout this paper we assume jtais reflexive and need not consider loops.
Note thatG: (o, i) denote fuzzy graphs with underlying crisp gra@is (V,E), with
|V| =q. Also, the underlying séf is assumed to be finite ard can be chosen in any

manner so as to satisfy the definition of a fuzegpd in all the examples and all these
properties are satisfied for all fuzzy graphs ekerpl graphs. We shall denote the edge
between two vertices andv by uv.

In [7], the degree of a vertex u in G éfided by

e (1)=3 ()= ¥ () @

Uzv uwlE

By Nagoorgani and Ahamed in [8], the oroea fuzzy graph G is defined by

O(G)=> a(u). 1.2)

The union of two fuzzy grapis : (o, 1,) and G, :(0,, i,) is defined as a
fuzzy graphG=GUOG,:(0,00,,4,0u,) on G":(V, E) where V =V, 0V, and
E=E DO E, with
uoy,- v,
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Assume thatV, nV, =0 . The join of G and G, is defined as a fuzzy graph
G=G+G:(o,+o,,u+u,) on G':(V,E) where V=V,OV, and
E=EF U E D E whereE" is the set of all edges joining vertices\gfwith vertices of
V,, with
(0,+0,)(u)=(0,00,)(u) forallubV,0V,
and
O uv), uvid EO

(4 412) () :{(aill(u)gi’(z(v)), uvd E EZ'

By Radha and Kumaravel [9], the degree of an adgés defined
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(W)= (9 d(Y-2u( W= T u( W T u( v @I

unwJE
W#

2. Degree of an edgein thorny graphs
In this section, we give the definition of thornsaghs and calculated degree of an edge
of fuzzy graphs that are obtained by this operation

Thorny graph is defined in [3]. L& be thorny graph OG(V, E) with
parametersp,, ..., 5, G is obtained by attaching =0 new vertices of degree one to
all vertices ofG. Let p =r,r20.V =V (G )=V+V its vertex set, whose number
is q+qr, whereV is new vertices of degree one to each vertex iGof,

E =E (G )= E+ E its edge set, whose numbel|i§+qr, whereE' is the set of all
edges joining by adding new vertices of degree one to each vertex GofLet ¢,
i=1,...0r be a fuzzy subset 8f and lety, i=1..gr be a fuzzy subset dE .

Using definition of join and union, define the fyzgubseto’ of V' and ,u* of E as
follows:

o' (u)=(00(0,0..00,)0..0(0y, 0 .00, ))(u) DuOV (2.1)
() p(uv), wdE

uv) =
a o(u)Oo (v) (i=1...q), wlE
where E is the set of all edges joining by adding r newtiges of degree one to each
vertex i of G.

2.2)

Theorem 2.1. Let G be thorny fuzzy graph db . For anyuw O E,

4= d (W T o()oa(hr T o hoo(Y

Proof: By (1.3), we have

dow)= Y p(wdr X p(whr X a(wdr Y u(wy @3

umOE - E wa E- E uwiE' w E
WEV WE U W#V WE U

Using (2.2) in (2.3) we get

()= Y u(wh+ S u(wh+ ¥ o(§0a( 9+ T o ool

Using definition of (1.3), we completed this proofa

In the following theorems, we find the degreeuofin G’ in some particular
cases.
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Nagoorgani and Radha in [6] defined the relatipp=g, means that
o,(u)2o,(v), for everyuoy, and for everyvoy,, whereg, is a fuzzy subset of

V,i=12.
Theorem 2.2. Let G be thorny fuzzy graph oB .
1) Forg >o (i=1...,qr) the following equality holds:
d. (u)=d,(uw+20g)
2) If g=0 (I =1,...,qr) then
A (W)=d(wW+ ¥ o9
o i
Proof: Assume thag: > (i =1,...,qr) the. From Theorem 2.1, we have
d ()= 4 (W +F o)+ To( v
By using equation (1.2), we have
d. (u)=d,(u)+2dc).
Now, for g>g. (i =1,...,qr), from Theorem 2.1, we have
de (W) =d(w+ > a(w+ > (Y
WOE WiE
woV Li=1,gr vV Li=1gr
vV and v V.Hence, poof of Theorem 2.2 (2) is completed.

Theorem 2.3. Thorny fuzzy graph of effective fuzzy graphsiisedfective fuzzy graph.
Proof: Let G(o,u) be effective fuzzy graphs. Thep(u,v)=c(u)Oo(V) for

uvO E. Let G be thorny fuzzy graph d5. By (2.2), the fuzzy subsgt’ of E is

. uluv)=o(u)do(v), uwd E
i ()= [ =0 (900
o(u)Og; (v) (i=1...an), wilE
Thus, the proof of the theorem is completed. O
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