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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  
and  ρ  such  that  m: V*→[0,1]  defined  by   m(vi) = ௜

ே
 , where  V*=(ݒଵ,ݒଶ,….,ݒே), ௜ݒ		 ∈ ܸ  and  

ρ: E→[0,1]  defined  by  
ρ(ݒ௜ 		=  (௝ݒ,

୫(୴౟)	⋀	୫(୴ౠ)

ே
௝ݒ)								݂݅		(௞ݒ)݉		 (௞ݒ, ∈ (௞ݒ)݉	݀݊ܽ	ܧ = ⋀ ݉൫ݒ௣൯(௩ೕ,௩೛)∈ா 		ܽ݊݀	݅ < ݆ < ݇  and 

 
ρ(ݒ௜ (௝ݒ, =      

୫(୴౟)	⋀	୫(୴ౠ)

ேయ
(௞ݒ,௝ݒ)														݂݅					 		 ∉ ≥ where 1  ,݇	ݕ݊ܽ	ݎ݋݂	ܧ	 ݅ ≤ ܰ − 1, 1 ≤ ݆ ≤ ܰ. 

                     
 
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 vi and vi+1 to a new vertex  ui  for 
1≤i≤n-1. A quadrilateral snake is the graph obtained from a path by joining each  adjacent vertices to new vertices 
wi,wi+1 respectively and then join wi and wi+1. 
In  this  paper  we  present  some  snake   graphs  which admits  evidence  labeling . 
 
Definition 
A fuzzy graph G = (V,µ ,ρ) is a non empty set V together with a pair of functions  
µ : V →[0,1]  and  ρ : V x V →[0,1]  such that for all x, y in V , ρ(x, y) ≤ µ(x)  Λ  µ(y).  
We call µ the fuzzy vertex set of G and  ρ , the fuzzy edge set of G respectively. 
We denote the underlying graph of the fuzzy graph G = ( µ , ρ ) by G* = (µ*, ρ*),  where   µ* ={x ϵ V : µ(x) > 0} and  
ρ* = {(x, y) ϵ V x V : ρ(x,y) >0 }. 
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II. MAIN RESULTS 
 
 
Theorem  2.1 
The   triangular snake graph  Tn admits  evidence  labeling. 
Proof 
Consider  the  path  graph  Tn, where  |ܸ(ܩ)| =2 n-1 ,	|3 =|(ܩ)ܧn-3. 
Let V* =(v1,v2,....v2n-1). 
Define  m : V*→[0,1]  as  m(vi) =

௜
௡
  , 1 ≤ ݅ ≤ 2݊ − 1  and  

ρ: E →[0,1]  as  ρ(vi, vi+1) =	
௜(௜ାଶ)

(ଶ௡ିଵ)య
  ,   1	≤ ݅ ≤ 2݊ − 3. 

                          ρ(vi, vi+2)  =	
௜(௜ାଷ)

(ଶ௡ିଵ)య
 ,   1	≤ ݅ ≤ 2݊ − 5. 

                         ρ(v2n-3, v2n-1) = ଶ௡ିଷ
(ଶ௡ିଵ)ర

 . 

                         ρ(v2n-2, v2n-1) = ଶ௡ିଶ
(ଶ௡ିଵ)ర

 . 
 
If  m(vi)=m(vj), then i = j. So m is injective. 
. 
Suppose that ρ(vi, vi+1) = ρ(vj, vj+1)  for  some  i≠j 
 
                                   ⟹ ௜(௜ାଶ)

௡య
  = ௝(௝ାଶ)

௡య
   

                                   
                                    ⟹ ݅ଶ − ݆ଶ =2(j-i) 
                                    
                                   ⟹  i +j =-2, contradiction. 
Suppose that ρ(vi, vi+2) = ρ(vj, vj+2)  for  some  i≠j 
 
                                   ⟹ ௜(௜ାଷ)

௡య
  = ௝(௝ାଷ)

௡య
   

                                   
                                    ⟹ ݅ଶ − ݆ଶ =3(j-i) 
                                    
                                   ⟹  i +j =-3, contradiction. 
Suppose that ρ(vi, vi+1) = ρ(vj, vj+1)  for  some  i≠j 
 
                                   ⟹ ௜(௜ାଶ)

௡య
  = ௝(௝ାଷ)

௡య
   

                                   
                                    ⟹ ݅ଶ − ݆ଶ = 3j-2i 
                                    
                                   ⟹  ݅ଶ +	2i = 3j+݆ଶ 
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,       ଵ

௡ర
< (ଶ௡ିଷ)

௡ర
 < (ଶ௡ିଷ)

௡ర
< ௜(௜ାଶ)

௡య
< 	 ௜(௜ାଷ)

௡య
		for   all  i . 

So  ρ  are  injective. 
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Theorem  2.2 
The  Quadrilateral Snake graph Qn admits evidence labeling. 
Proof 
Consider  the   quadrilateral snake graph G= (V,E)   , where  |ܸ(ܩ)| = 3n-2 ,  |	4 =|(ܩ)ܧn-4 . 
Let  V* =(v1,v2,...vn,vn+1,vn+2,...v3n-2). 
Define  m : V*→[0,1]  as  m(vi) =

௜
ଷ௡ିଶ

  , 1 ≤ ݅ ≤ 3݊ − 2   

ρ: E →[0,1]  as    ρ(vi, vi+3)        =     ௜(௜ା଺)
(ଷ௡ିଶ)య

 ,   1	≤ ݅ ≤ 3݊ − 8.  

                            ρ(v3n-5,v3n-2)				= 				 (ଷ௡ିହ)
(ଷ௡ିଶ)ర

. 

                            ρ(vi ,vi+1)									= 				 ௜(௜ାଶ)
(ଷ௡ିଶ)య

 ,    1	≤ ݅ ≤ 3݊ − 4. 

                            ρ(v3n-3, v3n-2)   =    ଷ௡ିଷ
(ଷ௡ିଶ)ర

 . 
Clearly m and ρ are injective. 
 
Theorem 2.3 
The  alternate triangular snake A(Tn) admits  evidence  labeling. 
Proof 
Case I 
Consider  the   double triangular snake starting from first. 
 Sub case (a) when n is  odd 

 Then |ܸ| = 
2

13 n
   and |2 =|ܧ(n-1). 

Let V(G)= { v1,v2,..,	ݒయ೙షభ
మ

 }    

Let    V* =(v1,v2,....,vn, vn+1, vn+2,..,ݒయ೙షభ
మ

). 

Define  m : V*→[0,1]  as  m(vi) =
௜

య೙షభ
మ

  , 1 ≤ ݅ ≤ ଷ௡ିଵ
ଶ

   and 

ρ: E→[0,1]  as          ρ(vi, vi+1)     = 		 ௜(௜ାଶ)

ቀయ೙షభమ ቁ
య   ,    1	≤ ݅ ≤ ଷ௡ିହ

ଶ
. 

                                 ρ(vi, vi+2)) = 		 ௜(௜ାଷ)

(య೙షభమ )య
   ,    i = 1,4,...,	ଷ௡ିହ

ଶ
 

                                ρ(ݒయ೙షయ
మ

య೙షభݒ ,
మ

)    =		
య೙షయ
మ

(య೙షభమ )ర
. 

 
Clearly m and ρ are injective. 
Sub case (b) when  n is  even. 

Then |ܸ| = 
2

3n
 and |2 =|ܧn-1. 

Let V(G)= { v1,v2,... య೙ݒ
మ

 }    

Let    V* =(v1,v2,....,vn, vn+1, vn+2,...,ݒయ೙	
మ

) 

Define  m : V*→[0,1]  as  m(vi) =
ଶ௜
ଷ௡

  , 1 ≤ ݅ ≤ ଷ௡
ଶ

   and 

ρ: E→[0,1]  as          ρ(vi, vi+1)     = 		௜(௜ାଶ)

ቀయ೙మ ቁ
య    ,    1	≤ ݅ ≤ ଷ௡ିସ

ଶ
. 

                                 ρ(vi, vi+2)) = 		௜(௜ାଷ)

(య೙మ )య
   ,    i = 1,4,...,	ଷ௡ିଵ଴

ଶ
. 
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                                ρ(ݒయ೙షమ
మ

య೙ݒ ,
మ

)    =		
య೙షమ
మ

(య೙మ )ర
. 

 

                                 ρ(ݒయ೙షర
మ

య೙ݒ ,
మ

)    =		
య೙షర
మ

(య೙మ )ర
. 

 
Clearly m and ρ are injective. 
 
Case II 
Consider  the   double triangular snake starting from second. 

Sub case (a) When n is odd 

 Then |ܸ| = 
2

13 n
   and |2 =|ܧ(n-1). 

Let V(G)= { v1,v2,..,ݒయ೙షభ
మ

 }    

Let    V* =(v1,v2,....,vn, vn+1, vn+2,...,ݒయ೙షభ
మ

). 

Define  m : V*→[0,1]  as  m(vi) =
௜

య೙షభ
మ

  , 1 ≤ ݅ ≤ ଷ௡ିଵ
ଶ

   and 

ρ: E→[0,1]  as          ρ(vi, vi+1)            = 		 ௜(௜ାଶ)

ቀయ೙షభమ ቁ
య   ,    1	≤ ݅ ≤ ଷ௡ିହ

ଶ
. 

                                ρ(vi, vi+2))           = 				 ௜(௜ାଷ)

(య೙షభమ )య
   ,    i = 2,5,8,...,	ଷ௡ି଻

ଶ
 

                                ρ(ݒయ೙షయ
మ

య೙షభݒ ,
మ

)    =		
య೙షయ
మ

(య೙షభమ )ర
. 

                                 ρ(ݒయ೙షఱ
మ

య೙షభݒ ,
మ

)    =		
య೙షఱ
మ

(య೙షభమ )ర
. 

                        
Clearly m and ρ are injective. 
Sub case (b) when  n is  even. 

Then |ܸ| = 
2

3n
 and |2 =|ܧn-1. 

Let V(G)= { v1,v2,.., య೙ݒ
మ

 }    

Let    V* =(v1,v2,....,vn, vn+1, vn+2,..,ݒయ೙	
మ

) 

Define  m : V*→[0,1]  as  m(vi) =
ଶ௜
ଷ௡

  , 1 ≤ ݅ ≤ ଷ௡
ଶ

   and 

ρ: E→[0,1]  as          ρ(vi, vi+1)      = 		௜(௜ାଶ)

ቀయ೙మ ቁ
య    ,    1	≤ ݅ ≤ ଷ௡ିସ

ଶ
. 

                                 ρ(vi, vi+2))     = 				௜(௜ାଷ)

(య೙మ )య
   ,    i = 1,4,...,	ଷ௡ିଵ଴

ଶ
. 

                                ρ(ݒయ೙షమ
మ

య೙ݒ ,
మ

)   =		
య೙షమ
మ

(య೙మ )ర
. 

                                ρ(ݒయ೙షర
మ

య೙ݒ ,
మ

)    =		
య೙షర
మ

(య೙మ )ర
. 

 
 
 Clearly m and ρ are injective. 
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Theorem 2.4 
The  alternate quadrilateral snake A(Qn) admits  evidence  labeling. 
Proof 
Case I 
Consider  the   alternate quadrilateral snake starting from first. 

Sub case (a) When  n is odd 

 Then |ܸ| = 
4

15 n
   and |ܧ|= ହ௡ିହ

ଶ
 

Let V(G)= { v1,v2,... ఱ೙షఱݒ
మ

 }    

Let    V* = (v1,v2,....,vn, vn+1, vn+2,.,ݒఱ೙షఱ
మ

). 

Define  m : V*→[0,1]  as  m(vi) =
௜

ఱ೙షభ
ర

  , 1 ≤ ݅ ≤ ହ௡ିଵ
ସ

   and 

ρ: E→[0,1]  as          ρ(vi, vi+1)     = 		 ௜(௜ାଶ)

ቀఱ೙షభర ቁ
య   ,    1	≤ ݅ ≤ ହ௡ିଽ

ସ
. 

                                 ρ(vi, vi+3)) = 		 ௜(௜ାସ)

(ఱ೙షభర )య
   ,    i = 1,5,...,	ହ௡ିଵ଻

ସ
 

                                ρ(ݒఱ೙షవ
ర

ఱ೙షభݒ ,
ర

)    =		
ఱ೙షవ
ర

(ఱ೙షభర )ర
. 

 
Clearly m and ρ are injective. 

Sub case (b)When n is even. 
Then |ܸ| = 2n  and |ܧ|=ହ௡ିଶ

ଶ
. 

Let V(G)= { v1,v2,...,	ݒଶ௡ }    
Let    V* =(v1,v2,....,vn, vn+1, vn+2,...,ݒଶ௡) 
Define  m : V*→[0,1]  as  m(vi) =

௜
ଶ௡

  , 1 ≤ ݅ ≤ 2݊  and 

ρ: E→[0,1]  as          ρ(vi, vi+1)     = 		௜(௜ାଶ)
(ଶ௡)య    ,    1	≤ ݅ ≤ 2݊ − 2. 

                                 ρ(vi, vi+3)) = 		௜(௜ାସ)
(ଶ௡)య

   ,    i = 1,5,9,...,	2݊ − 7. 

                                ρ(ݒଶ௡ିଵ, ݒଶ௡)    =		ଶ௡ିଵ
(ଶ௡)ర

. 
 
                                 ρ(ݒଶ௡ିଷ, ݒଶ௡)    =		ଶ௡ିଷ

(ଶ௡)ర
. 

 
Clearly m and ρ are injective. 
 
Case II 
Consider  the   alternate quadrilateral snake starting from second. 

Sub case (a) When n is odd 
 Then |ܸ| = 2n-1   and |ܧ|= ଷ௡ିଷ

ଶ
 

Let V(G)= { v1,v2,.,ݒଶ௡ିଵ }    
Let    V* =(v1,v2,....,vn, vn+1, vn+2,...,ݒଶ௡ିଵ). 
Define  m : V*→[0,1]  as  m(vi) =	

௜
ଶ௡ିଵ

  , 1 ≤ ݅ ≤ 2݊ − 1   and 

ρ: E→[0,1]  as          ρ(vi, vi+1)     = 		 ௜(௜ାଶ)
(ଶ௡ିଵ)య   ,    1	≤ ݅ ≤ 2݊ − 3. 

                                 ρ(vi, vi+3)    = 		 ௜(௜ାସ)
(ଶ௡ିଵ)య

   ,    i = 2,6,10,...,	2݊ − 7 
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                                ρ(ݒଶ௡ିଷ, ݒଶ௡ିଵ)    =		 ଶ௡ିଷ
(ଶ௡ିଵ)ర

. 

                                 ρ(ݒଶ௡ିସ, ݒଶ௡ିଵ)    =		 ଶ௡ିସ
(ଶ௡ିଵ)ర

. 
Clearly m and ρ are injective. 

Subcase (b) When n is even. 
Then |ܸ| = 2n-2 and |ܧ|=ହ௡ି଼

ଶ
. 

Let V(G)= { v1,v2,...     { ଶ௡ିଶݒ
Let    V* =(v1,v2,....,vn, vn+1, vn+2,...,ݒଶ௡ିଶ) 
Define  m : V*→[0,1]  as  m(vi) =

௜
ଶ௡ିଶ

  , 1 ≤ ݅ ≤ 2݊ − 2   and 

ρ: E→[0,1]  as          ρ(vi, vi+1)     = 		 ௜(௜ାଶ)
(ଶ௡ିଶ)య   ,    1	≤ ݅ ≤ 2݊ − 4. 

                                 ρ(vi, vi+3)     = 		 ௜(௜ାସ)
(ଶ௡ିଶ)య

   ,    i = 2,6,...,	2݊ − 6. 

                        ρ(ݒଶ௡ିଷ, ݒଶ௡ିଶ)    =		 ଶ௡ିଷ
(ଶ௡ିଶ)ర

. 
 Clearly m and ρ are injective. 
 

                                                                                                    III. 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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