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ABSTRACT: Let G =(V,E) be a crisp graph. Then G has an evidence labeling if there exist two injections m

p: E=[0,1] defined by

p(v;,v)) = w m(vy) if  (vj,vy) € E and m(vy) = /\(,,l.yl,p)egm(vp) andi <j<k and
m(vi) Am(vj) . . ,
p(v;,v) = — - if (vj,vy) € E foranyk, wherel<i<N-11<j<N.

The graph G which admits evidence labeling is called an evidently labeled graph.
In this paper , we investigate evidence labeling of triangular snake, double triangular snake , quadrilateral snake and
alternate quadrilateral snake etc.

KEYWORDS: Evidence Labeling, Triangular snake, Quadrilateral snake, Double triangular snake.

I. INTRODUCTION

Graphs we discuss in this paper are simple and undirected. Graphs are used to explain relations between
objects. To include fuzziness in such relations fuzzy graphs were introduced. The first definition of fuzzy
graph by Kaufmann was based on Zadeh’s fuzzy relations. After that Rosenfield considered fuzzy relation on
fuzzy sets and developed the structure of fuzzy graphs. After the work of Rosenfield, Yeh and Bang introduced
various connectedness concepts of graphs and digraphs into fuzzy graphs.
In [5], A.Nagoor Gani and D.Rajalaxmi(a)Subahashini introduced a new concept of fuzzy labeling. A graph is said to
be a fuzzy labeling graph if it has a fuzzy labeling.In [2], we introduced fuzzy digraph labeling.In [6] we introduced a
special type of labeling called evidence labeling.
A triangular snake is a graph obtained from a path by joining each adjacent vertices v; and vi.; to a new vertex u; for
1<i<n-1. A quadrilateral snake is the graph obtained from a path by joining each adjacent vertices to new vertices
W;, Wi respectively and then join w; and Wis.

In this paper we present some snake graphs which admits evidence labeling .

Definition

A fuzzy graph G = (V,u,p) is a non empty set V together with a pair of functions

MV —[0,1] and p:VxV —[0,1] such that forallx,yinV, p(x,y) < ux) A wy).

We call u the fuzzy vertex set of G and p , the fuzzy edge set of G respectively.

We denote the underlying graph of the fuzzy graph G=(pu, p ) by G* = (u*, p*), where P* ={xeV: u(x) >0} and
p*={(x,y) e VX V:ip(xy) >0 }.
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Il. MAIN RESULTS

Theorem 2.1

The triangular snake graph T,admits evidence labeling.

Proof

Consider the path graph T,, where |V(G)| =2n-1,|E(G)|=3n-3.
Let V* =(vy,Vy,....Von1).

Define m: V*->[0,1] as m(v) == ,1<i<2n—1 and

i(i+2) .
p:E-[01] as p(vi Vi) =5 —r » 1Si<2n -3,
__i(i+3) .
p(vii Vi) =5 =5, 1<i<2n-5.
2n-3
p(Van-3, Von1) = (Z:T)A, .

-2

_2n
p(Van-2, Von-1) = el

If m(vi)=m(v;), then i =j. So m is injective.
Suppose that p(vi, Vis1) = p(vj, Vj+) for some i#j

i(i+2) _j(+2)

n3 n3

= 2 — j2 =2(j-i)

= i +j=-2, contradiction.
Suppose that p(vi, Vis2) = p(vj, Vjs2) for some i#j

i(i+3) _ j(j+3)

n3 n3
= 2 — j2 =3(j-i)

= i +j=-3, contradiction.
Suppose that p(vi, Vis1) = p(vj, Vj+) for some i#j

i(i+2) _j(j+3)
n3 ~  n3

=i —j? = 3j-2i

= (2 + 2i = 3j+j?
This happens only if two quadratic equations in i and j have the same roots.
ie, when (i,j) =(0,0),(0,-3),(2,0) or (2,-3), not possible.
Also, —<@3o
n n n
So p are injective.

(2n;3) < i(i+2)

i(i+3 -
2 < X9 for all i
n n
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Theorem 2.2

The Quadrilateral Snake graph Q, admits evidence labeling.
Proof

Consider the quadrilateral snake graph G= (V,E) , where [V(G)| =3n-2, | E(G)|=4n-4.

Let V* =(V1,V2,...Vn,Vie1,Vie2,.. Van-2).

Define m: V*-[0,1] as m(v;) :3;—_2 ,1<i<3n-2
prE-] a5 plviVie) = G, 1<i<3n-8
(3n-5)
p(van-5.Van2) = (3:_2)4-
pUiVe) = ST, 1<i<3n-4,
_ 3n-3
P(Vana Vana) = S
Clearly m and p are injective.
Theorem 2.3
The alternate triangular snake A(T,) admits evidence labeling.
Proof
Case |

Consider the double triangular snake starting from first.
Sub case (a) when nis odd

3n—-
Then |V]| =

and |E]=2(n-1).

Let V(G)= { v1,Va,.., sn-1 }
2

Let  V*=(V1,Va,...e)Viy Vist, Vie2,eryV3n=1).
2

[)efine m :\/*—9[0,1] as nq(\h) ::3;:1 , 1 f; i f; 3n—-1 an(j
2
p:E-[0.1] as p(vi, Vie) = 13(7:2)3 L 1<isEE
=) 2
{(i+3 ; 3n-5
p(Vi, Virg) = 13(;;)3 =142
(G 2
3n—-3

Clearly m and p are injective.
Sub case (b) when nis even.

3n
Then |V]| = ? and |E|=2n-1.
Let V(G)={vy,Va,... v3n}
2
Let V* =(V1,Va,....,Vn, Vi1, Vieg,.oo, U3n)

) 2
Define m: V*-[0,1] as m(v;) 25_; l=sis< 32_n and

p: E-[0,1] as p(vi, Vi) = L((st:)zs) i<i< 3n2_4.
5
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3n—2

p(vsn—z,v§g) = 3§4.
2 2 &)

3n—4

p(Van-4, V3n) = —zh—.
2 2 &)

Clearly m and p are injective.

Case Il
Consider the double triangular snake starting from second.
Sub case (a) When n is odd

3n—-
Then |V]| =

and [E|= 2(n-1).

Let V(G)= { vi,V,..,v3n-1 }
2

Let V* :(Vl,Vz,....,Vn, Vn+1, Vn+21---avﬁ)'
.2

Deflne m: V*_>[O,1] as m(vl) :—3nl_1 , 1 S l S -371-2_1 and
2

p: E_>[011] as p(vi: Vi+1) - (;Eftjlz))3 ' 1 S i S 3n2_5'
2
i(i+3 . 3n-7
p(Vi, Vis2)) = % , i=258,.., nz
2
3n—-3
p(van=3, Van-1) = —mir
2 2 =
3n-5
p(van=s, van-1) = -zt
2 2 2
Clearly m and p are injective.
Sub case (b) when nis even.
3n
Then |V]| = ? and |E|=2n-1.
Let V(G)={vy,Va,.., v3n}
2
Let  V* =(V1,Va,....,Viny Vi, vn+z,..,v37n)
Define m: V*~[0,1] as m(v) == ,1<i <> and
i(i+2) . _3n-4
p: E-[0,1] as p(vi, Vi) = L(—:_n)s , 1<i<==
2
i(i+3 . 3n—-10
p(Vi, Visg) = L(Q_IJ : |:1,4,...,nT.
A
p(van-z, van) = %
2 2 2
3n—4
p(van-4, Van) = —zh—.
2 2 )4

2

Clearly m and p are injective.
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Theorem 2.4
The alternate quadrilateral snake A(Q,) admits evidence labeling.
Proof
Case |
Consider the alternate quadrilateral snake starting from first.
Sub case (a) When n is odd

5n-5
2

5n—
Then |V]| = and |E|=

Let V(G)= { vi,V2,... Usn—s}
2

Let  V*=(V,Va,..e0,Viyy Vint1, Vie2ye,U5n=5).
2

Define m: V*—[0,1] as m(v;) :f'—l 1<sis 5n4_1 and
4
p: E=[0,1] as p(Vi, Vi) = (15(;:2))3 , 1<is< 5714—9.
T4
_i(i+4) s 5n-17
p(Vi, Vi+3)) = (%)3 , 1=15,.., 4
5n-9
Vsn—-9, Vsn— = =2
Presce ver) = “mms

Clearly m and p are injective.
Sub case (b)When nis even.

Then [V]=2n and |E|=2=2

—
Let V(G)= { Vi, Va,..., U3p }

Let V¥ =(V1,Va,....,Vn, Vs, ez, V2n)

Define m: V*—-[0,1] as m(V) :i ,1<i<2n and

p: E=[0,1] as p(vi, Vi) = L((ZL:;) , 1<i<2n-2.
p(vi, Visg) = % , 1=159,..,2n—-17.
2n—1
P(Van—1,Van) = (ZnT)A,-
2n-3
p(v2n—31 vZn) = (Znn)zt'

Clearly m and p are injective.

Case Il

Consider the alternate quadrilateral snake starting from second.
Sub case (a) When n is odd

Then |V] =2n-1 and |E|= 3n2_3

Let V(G)={ V1,V2,.,Van_1 }

Let  V*=(V1,Va,.oot,Viny Vst Vie2yeen ?2n—1)-

Define m:V*-[0,1] as m(v) =— ,1<i<2n—-1 and

2n-1 '
- E-[0,1] as Vi Vi) =~ 1ci<on-3.
P P (2n-1)3
PV Vie) = Gt 122610,.,2n -7
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_ 2n-3
p(v2n—31 vZn—l) - @2n—1)*

_ 2n—-4
P(Van—a Van-1) = @n-1)*

Clearly m and p are injective.

Subcase (b) When n is even.
Then |V| = 2n-2 and |E|:5n2_8.

Let V(G)= { V1,V2,... Vpn_p }

Let V¥ =(V1,Va,.... Vo, Viet, o2y Van—2)

Define m:V*~[0,1] as m(v) =>— ,1<i<2n-2 and
p: E-[0,1] as p(vi, Vis) = % , 1<i<2n-4.
p(Vi, Vis3) % , 1=286,..,2n —6.
_  2n-3
P(Van—-3) Van—2) = @n-2)*
Clearly m and p are injective.
I11. CONCLUSION

In this paper we discuss about evidence labeling which is used to fuzzify an ordinary crisp graphs like snake
graphs .We also prove some theorems which shows the admissibility of evidence labelling in such graphs.
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