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Abstract  

In this paper, we present the new idea of pythagorean neutrosophic fuzzy graphs (PNFG). Pythagorean neutrosophic 
set [PNS] is a generalization of neutrosophic set with dependent neutrosophic components and Pythagorean fuzzy 
set with condition 0 ≤ 𝜇!(𝑥)" + 𝛽!(𝑥)" + 𝜎!(𝑥)" ≤ 2 . The main aim of this article is to apply pythagorean 
neutrosophic  set to fuzzy graphs. Thus we extend some of the basic properties for this PNFG along with few 
examples. 
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1.Introduction  

L.A. Zadeh originated the idea of fuzzy set theory in 1965 [1]. Atanassov [2] presented a new set intuitionistic set as 
an extension of fuzzy set which defines element with the membership and non-membership grade with restriction 
that totality of both must not exceed 1. The new perception of pythagorean fuzzy sets was published by Yager [3] in 
which the sets has constraint that their square sum is ≤ 1. From the definition of pythagorean sets, pythagorean 
fuzzy graphs have been developed and is applied in many fields [12]. 

Neutrosophic set, a combination of fuzzy and intuitionistic sets was introduced by Smarandache [4] in 1995. Many 
researchers have developed this results and applied in many relevant fields as decision making and so on [13-16]. A 
neutrosophic set has truth, falsity and indeterminacy membership for each element. In particular, the neutrosophic 
set has been applied to fuzzy graph theory and many new concepts of neutrosophic fuzzy graph has been developed 
[8-11, 17-18]. Smarandache introduced the degree of dependence among components of fuzzy set and in 
neutrosophic set. Then the researchers studied about neutrosophic and developed many new concepts in 
neutrosophic sets and in neutrosophic graphs magic labellling was applied [6-7]. In neutrosophic set, out of three 
dependency cases we choose one special case in which indeterminacy is independent, truth and falsity are 
completely dependent with 0 ≤ 𝜇!(𝑥)" + 𝛽!(𝑥)" + 𝜎!(𝑥)" ≤ 2 is termed as pythagorean neutrosophic set. In this 
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research, we put on the pythagorean neutrosophic sets to fuzzy graphs and also we study some types of different 
notions of pythagorean neutrosophic graph. 

2. Preliminaries    

An intuitionistic fuzzy set 𝐼 on universe 𝑌 is given by  𝐼 = {	< 𝑠, 	𝜇#(𝑠), 	𝜎#(𝑠) >: 𝑠 ∈ 𝑌	} where 
𝜇# , 𝜎#	from	𝑌	to	[0,1] such that 0 ≤ 𝜇#(𝑠) + 𝜎#(𝑠) ≤ 1 for any 𝑠 ∈ 𝑌. 𝜇#(𝑠) and 𝜎#(𝑠) are the membership and non-
membership grade of 𝑠 correspondingly. 

A neutrosophic set  𝑁 in 𝑌 is given by 𝑁 = {(𝔨, 	𝜇$(𝔨), 𝜂$(𝔨), 𝛾$(𝔨))	|	𝔨 ∈ 𝑌)}, where 𝜇$(𝔨), 𝜂$(𝔨), 𝛾$(𝔨) ∈ [0,1] 
denote truth, indeterminacy and false membership of 𝔨 of 𝑁 and 𝜇$(𝔨), 𝜂$(𝔨), 𝛾$(𝔨) follow the condition that 0 ≤
𝜇$(𝔨) + 𝜂$(𝔨) + 𝛾$(𝔨) ≤ 3. 

A neutrosophic fuzzy graph is 𝐺 = (𝑉, 𝐸) where 𝑉 = {𝑣%, 𝑣",	…𝑣&} such that 𝜇%, 𝛽%and 𝜎%	from	𝑉	to	[0,1] represent 
degree of truth-membership, indeterminacy-membership and falsity-membership of 𝑐' 	in	𝑉 correspondingly, and 
0 ≤ 𝜇%(𝑐') + 𝛽%(𝑐') + 𝜎%(𝑐') ≤ 3  ∀	𝑐' ∈ 𝑉	(𝑖 = 1,…𝑛), 𝐸 ⊆ 𝑉 × 𝑉 with 𝜇", 𝛽" and 𝜎"	from	𝑉	x	𝑉	to	[0,1] such 
that   

𝜇"T𝑐'𝑐(U ≤ 𝜇%(𝑐') ∧	𝜇%T𝑐(U 

𝛽"T𝑐'𝑐(U ≤ 𝛽%(𝑐') ∧	𝛽%T𝑐(U 

𝜎"T𝑐'𝑐(U ≤ 𝜎%(𝑐') ∨	𝜎%T𝑐(U	 

0 ≤ 	𝜇"T𝑐'𝑐(U + 𝛽"T𝑐'𝑐(U + 𝜎"T𝑐'𝑐(U ≤ 3	for	every	T𝑐'𝑐(U ∈ 𝐸	(𝑖, 𝑗 = 1,2, …𝑛). 

Pythagorean fuzzy set (PFS) set 𝑃 of 𝑌 is  𝑃 = {	< 𝔯, 	𝜇)(𝔯), 	𝜎)(𝔯) >: 𝔯 ∈ 𝑌}	where 𝜇)(𝔯) and 𝜎)(𝔯)from	𝑌	to	[0,1] 
represents degree of membership and non-membership of 𝔯 in 𝑃 correspondingly.  ∀	𝔯 ∈ 𝑌, the following condition 
should be satisfied 0 ≤ 𝜇)"(𝔯) + 𝜎)"(𝔯) ≤ 1. 

A Pythagorean fuzzy graph (PFG) is a duo 𝐺 = (𝑉, 𝐸) with 𝜇%	and	𝜎%	from	𝑉	to	[0,1] signifying membership, non-
membership functions of V  and 0 ≤ 𝜇%"(𝑣) + 𝜎%"(𝑣) ≤ 1 for 𝑣 ∈ 𝑉 such that 

𝜇"(𝑢𝑣) ≤ 𝜇%(𝑢) ∧ 𝜇%(𝑣), 

𝜎"(𝑢𝑣) ≤ 𝜎%(𝑢) ∨ 𝜎%(𝑣). 

where 𝜇", 𝜎"	from	𝑉	x	𝑉	to	[0,1] represent the membership, non-membership functions of 𝐸, with 0 ≤ 𝜇""(𝑢𝑣) +
𝜎""(𝑢𝑣) ≤ 1 for all 𝑢𝑣 ∈ 𝐸. 

A Pythagorean Neutrosophic set with truth, falsity as dependent neutrosophic components [PNS] on non-empty 
universe 𝑌 is 𝐷 = bT𝑑, 	𝜇*(𝑑), 𝛽*(𝑑), 𝜎*(𝑑)U: 𝑑 ∈ 𝑌d, where 𝜇*(𝑑), 𝛽*(𝑑), 𝜎*(𝑑) ∈ [0, 1], 0 ≤ T𝜇*(𝑑)U

" +

T𝛽*(𝑑)U
" + T𝜎*(𝑑)U

" ≤ 2,  ∀	𝑑 ∈ 𝑌.  𝜇*(𝑑), 𝛽*(𝑑), 𝜎*(𝑑) are the degrees of membership, indeterminacy and 
non-membership respectively. Here 𝜇*(𝑑) and 𝜎*(𝑑) are dependent and 𝛽*(𝑑) is independent [5]. 

3. Pythagorean Neutrosophic Fuzzy Graphs 

Definition 3.1: Pythagorean Neutrosophic Fuzzy Graph (PNFG) is 𝐺 = (𝑉, 𝐸), where 
𝑉 = {𝑣%, 𝑣",	…𝑣&} such that 𝜇%, 𝛽% and 𝜎%from	𝑉	to	[0,1] with 0 ≤ 𝜇%(𝑣')" +	𝛽%(𝑣')" + 𝜎%(𝑣')" ≤ 2	∀	𝑣' 	in	𝑉 



International Journal of Neutrosophic Science (IJNS)                                              Vol. 11, No. 2,  PP. 108-114, 2020 

 

 
DOI: https://doi.org/10.54216/IJNS.0110205     
Received: July 18, 2020 Accepted: Octobre 20, 2020                                                                                                                                             

110 
 

signifies membership, indeterminacy and non-membership functions correspondingly and 𝐸 ⊆ 𝑉	x	𝑉 where 𝜇", 𝛽" 
𝜎"	from	𝑉	x	𝑉	to	[0,1] such that  

𝜇"T𝑣'𝑣(U ≤ 𝜇%(𝑣') ∧	𝜇%T𝑣(U 

𝛽"T𝑣'𝑣(U ≤ 𝛽%(𝑣') ∧ 𝛽%T𝑣(U 

𝜎"T𝑣'𝑣(U ≤ 𝜎%(𝑣') ∨ 𝜎%T𝑣(U	 

With 0 ≤ e(𝜇"T𝑣'𝑣(Uf
"
+	e𝛽"T𝑣' 	𝑣(Uf

"
+ e𝜎"T𝑣'𝑣(Uf

"
≤ 2		∀	(𝑣'𝑣() ∈ 𝐸. 

The example given in figure 1 is a PNFG 

 

 

 

 

 

 

 

Figure 1. Pythagorean Neutrosophic Fuzzy Graph 

Definition 3.2: A PNFG 𝐺 = (𝑉, 𝐸) is termed as complete PNFG (CPNFG) if 	
𝜇"T𝑣'𝑣(U = 𝜇%(𝑣') ∧	𝜇%T𝑣(U, 𝛽"T𝑣'𝑣(U = 𝛽%(𝑣') ∧ 𝛽%T𝑣(U, 𝜎"T𝑣'𝑣(U = 𝜎%(𝑣') ∨ 𝜎%T𝑣(U  for every 𝑣' , 𝑣( ∈ 𝑉. 

Definition 3.3: A PNFG 𝐺 = (𝑉, 𝐸) is named as strong PNFG if  

   𝜇"T𝑣'𝑣(U = min	( 𝜇%(𝑣'), 𝜇%T𝑣(U) 

   𝛽"T𝑣'𝑣(U = min	( 𝛽%(𝑣'), 𝛽%T𝑣(U) 

   𝜎"T𝑣'𝑣(U = max		( 𝜎%(𝑣'), 𝜎%T𝑣(U)  ∀	(𝑣'𝑣() ∈ 𝐸. 

Definition 3.4: Let 𝐺 = (𝑉, 𝐸) with 𝜇, 𝛽, 𝜎 as the membership (MD), indeterminacy (ID) and non-membership 
(NMD) degree be a PNFG. Then a PNFG 𝐻 = (𝑉+, 𝐸+) with 𝑉+ ⊆ 𝑉 and 𝐸+ ⊆ 𝐸, 𝜇+, 𝛽+ and 𝜎+ as the MD, NMD, 
and ID is called Pythagorean Neutrosophic fuzzy subgraph (PNFSG) if 𝜇+(𝔡) ≤ 𝜇(𝔡),  𝛽+(𝔡) ≤ 𝛽(𝔡),  𝜎+(𝔡) ≥ 𝜎(𝔡) 
for 𝔡 ∈ 𝑉. 

Definition 3.5: Let 𝐺+ = (𝑉+, 𝐸+), 𝐺++ = (𝑉++, 𝐸++) be PNFG with (𝜇+, 𝛽+, 𝜎+) and (𝜇++, 𝛽++, 𝜎++) as their MD, ID and 
NMD correspondingly. Then the intersection of  𝐺+ and 𝐺++, 𝐺 = (𝑉, 𝐸) is a PNFG where 𝑉 = 𝑉+	⋂	𝑉++,  
𝐸 = 𝐸+	⋂	𝐸++ and the MD, ID and NMD of 𝑉 and 𝐸 of for all 𝑎, 𝑏, 𝑟 ∈ 𝑉 such that 
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(i) 𝜇%(𝑟) = n
𝜇%+ (𝑟)																						𝑖𝑓	𝑟	is	in	𝑉+	and	not	in	𝑉++
𝜇%++(𝑟)																					𝑖𝑓	𝑟	is	in	𝑉++and	not	in	𝑉+
𝜇%+ (𝑟) ∧ 𝜇%++(𝑟)						𝑖𝑓	𝑟	is	in	both	𝑉+	and		𝑉++

 

       𝛽%(𝑟) = n
𝛽%+(𝑟)																						𝑖𝑓	𝑟	is	in	𝑉+	and	not	in	𝑉++
𝛽%++(𝑟)																				𝑖𝑓	𝑟	is	in	𝑉++and	not	in	𝑉+
𝛽%+(𝑟) ∧ 𝛽%++(𝑟)					𝑖𝑓	𝑟	is	in	both	𝑉+	and		𝑉++

 

      𝜎%(𝑟) = n
𝜎%+(𝑟)																						𝑖𝑓	𝑟	is	in	𝑉+	and	not	in	𝑉++
𝜎%++(𝑟)																					𝑖𝑓	𝑟	is	in	𝑉++and	not	in	𝑉+
𝜎%+(𝑟) ∨ 𝜎%++(𝑟)					𝑖𝑓	𝑟	is	in	both	𝑉+	and		𝑉++

 

(i)  𝜇"(𝑎𝑏) = n
𝜇"+ (𝑎𝑏)																									𝑖𝑓	𝑎𝑏	is	in	𝐸+	and	not	in	𝐸++
𝜇"++(𝑎𝑏)																								𝑖𝑓	𝑎𝑏	is	in	𝐸++	and	not	in	𝐸+
𝜇"+ (𝑎𝑏) ∧ 𝜇"++(𝑎𝑏)						𝑖𝑓	𝑎𝑏	is	in	both	𝐸+	and		𝐸++

 

      𝛽"(𝑎𝑏) = n
𝛽"+(𝑎𝑏)																									𝑖𝑓	𝑎𝑏	is	in	𝐸+	and	not	in	𝐸++
𝛽"++(𝑎𝑏)																							𝑖𝑓	𝑎𝑏	is	in	𝐸++	and	not	in	𝐸+
𝛽"+(𝑎𝑏) ∧ 𝛽"++(𝑎𝑏)							𝑖𝑓	𝑎𝑏	is	in	both	𝐸+	and		𝐸++

 

      𝜎"(𝑎𝑏) = n
𝜎"+(𝑎𝑏)																										𝑖𝑓	𝑎𝑏	is	in	𝐸+	and	not	in	𝐸++
𝜎"++(𝑎𝑏)																								𝑖𝑓	𝑎𝑏	is	in	𝐸++	and	not	in	𝐸+
𝜎"+(𝑎𝑏) ∨ 𝜎"++(𝑎𝑏)							𝑖𝑓	𝑎𝑏	is	in	both	𝐸+	and		𝐸++

 

Definition 3.6: Let 𝐺+ = (𝑉+, 𝐸+), 𝐺++ = (𝑉++, 𝐸++) be PNFG with (𝜇%+ , 𝛽%+ , 𝜎%+), (𝜇%++, 𝛽%++, 𝜎%++) and (𝜇"+ , 𝛽"+ , 𝜎"+), 
(𝜇"++, 𝛽"++, 𝜎"++) as the MD, ID and NMD of the vertices and edges correspondingly. Then the union of 𝐺+	&	𝐺++, 𝐺 =
(𝑉, 𝐸) is a PNFG where 𝑉 = 𝑉+	⋃	𝑉++, 𝐸 = 𝐸+	⋃	𝐸++ and the MD, ID and NMD of vertices (V), edges (E) of 𝐺 for 
all 𝑔, ℎ ∈ 𝑉 such that 

(i)   𝜇%(𝑔) = n
𝜇%+ (𝑔)																							𝑖𝑓	𝑔	is	in	𝑉+	and	not	in	𝑉++
𝜇%++(𝑔)																							𝑖𝑓	𝑔	is	in	𝑉++and	not	in	𝑉+		
𝜇%+ (𝑔) ∨ 𝜇%++(𝑔)							𝑖𝑓	𝑔	is	in		𝑉+	or		𝑉++													

	 

       𝛽%(𝑔) = n
𝛽%+(𝑔)																							𝑖𝑓	𝑔	is	in	𝑉+	and	not	in	𝑉++
𝛽%++(𝑔)																							𝑖𝑓	𝑔	is	in	𝑉++and	not	in	𝑉+		
𝛽%+(𝑔) ∨ 𝛽%++(𝑔)							𝑖𝑓	𝑔	is	in		𝑉+	or		𝑉++													

	 

        𝜎%(𝑔) = n
𝜎%+(𝑔)																							𝑖𝑓	𝑔	is	in	𝑉+	and	not	in	𝑉++
𝜎%++(𝑔)																							𝑖𝑓	𝑔	is	in	𝑉++and	not	in	𝑉+		
𝜎%+(𝑔) ∧ 𝜎%++(𝑔)							𝑖𝑓	𝑔	is	in		𝑉+	or		𝑉++													

	 

(ii) 𝜇"(𝑔ℎ) = n
𝜇"+ (𝑔ℎ)																										𝑖𝑓	𝑔ℎ	is	in	𝐸+	and	not	in	𝐸++
𝜇"++(𝑔ℎ)																									𝑖𝑓	𝑔ℎ	is	in	𝐸++	and	not	in	𝐸+
𝜇"+ (𝑔ℎ) ∨ 𝜇"++(𝑔ℎ)						𝑖𝑓	𝑔ℎ	is	in	𝐸+	or	𝐸++																

 

      𝛽"(𝑔ℎ) = n
𝛽"+(𝑔ℎ)																										𝑖𝑓	𝑔ℎ	is	in	𝐸+	and	not	in	𝐸++
𝛽"++(𝑔ℎ)																									𝑖𝑓	𝑔ℎ	is	in	𝐸++	and	not	in	𝐸+
𝛽"+(𝑔ℎ) ∨ 𝛽"++(𝑔ℎ)						𝑖𝑓	𝑔ℎ	is	in	𝐸+	or	𝐸++																
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      𝜎"(𝑔ℎ) = n
𝜎"+(𝑔ℎ)																										𝑖𝑓	𝑔ℎ	is	in	𝐸+	and	not	in	𝐸++
𝜎"++(𝑔ℎ)																									𝑖𝑓	𝑔ℎ	is	in	𝐸++	and	not	in	𝐸+
𝜎"+(𝑔ℎ) ∧ 𝜎"++(𝑔ℎ)						𝑖𝑓	𝑔ℎ	is	in	𝐸+	or	𝐸++																

 

Note: The following notion is followed in this paper, If 𝐺 = (𝑉, 𝐸, 𝜌, 𝛾) where 𝜌 = (𝜇%, 𝛽%, 𝜎%) and 𝛾 = (𝜇", 𝛽", 𝜎") 
represents the MD, ID and NMD of the vertices and edges of PNFG respectively. 

Definition 3.7: A Pythagorean Neutrosophic path 𝑃(𝑃𝑁𝑃) in PNG 𝐺 = (𝑉, 𝐸, 𝜌, 𝛾) is a arrangement of different 
vertices 𝑣-, 𝑣%,	…𝑣& (leaving 𝑣-, 𝑣%) such that 𝛾(𝑣'.%, 𝑣') > 0, 𝑖 = 1	𝑡𝑜	𝑛 (where 𝑛 is the length of the PNP). 

The consecutive pair of the PNP are called the edges. 

Definition 3.8: The diameter of 𝑎, 𝑏 in 𝑉 is the length of the longest PNP joining 𝑎 and 𝑏 and denoted as 
𝑑𝑖𝑎𝑚	(𝑎, 𝑏). 

The strength of PNP 𝑃 is is represented by 𝑑(𝑃) or 𝑆(𝑃) and defined as 

 

|	𝛾(𝑣/.%, 𝑣/)
&

/0%

= }|	𝜇"(𝑣/.%, 𝑣/)
&

/0%

,|	𝛽"(𝑣/.%, 𝑣/),~𝜎"(𝑣/.%, 𝑣/)
&

/0%

&

/0%

� 								where	𝑣/ ∈ 𝑉		(𝑘 = 1,2, … , 𝑛)	 

Definition 3.9: The pythagorean neutrosophic strength of connectedness of vertices 𝑎 and 𝑏 of PNFG is defined as 
the maximum of the strength of all PNP’s among 𝑎 and 𝑏 and represented by 𝑃𝑁𝐶𝑂𝑁𝑁1(𝑥, 𝑦). 

𝑃𝑁𝐶𝑂𝑁𝑁1(𝑥, 𝑦) = max 	(𝑆(𝑃)) where 𝑃 is a 𝑥 − 𝑦 PNP in 𝐺. 

If 𝑛 ≥ 3 and 𝑉- = 𝑉& then PNP 𝑃 is called a Pythagorean Neutrosophic Cycle (PNC). 

Example 3.10: Consider the following PNFG  

 

 

 

 

 

 

 

 

 

Figure 2. Pythagorean Neutrosophic strength of connectedness of PNFG 
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𝑃𝑁𝐶𝑂𝑁𝑁1(𝑣%, 𝑣") = T𝑚𝑎𝑥(0.5,0.6),𝑚𝑎𝑥(0.5,0.3),𝑚𝑖𝑛(0.4,0.5)U 

= (0.6, 0.5, 0.4) 

𝑃𝑁𝐶𝑂𝑁𝑁1(𝑣%, 𝑣2) = T𝑚𝑎𝑥(0.5,0.6),𝑚𝑎𝑥(0.4,0.3),𝑚𝑖𝑛(0.4,0.5)U 

= (0.6, 0.4, 0.4) 

𝑃𝑁𝐶𝑂𝑁𝑁1(𝑣%, 𝑣3) = T𝑚𝑎𝑥(0.6,0.5),𝑚𝑎𝑥(0.4,0.3),𝑚𝑖𝑛(0.5,0.4)U 

= (0.6, 0.4, 0.4) 

Definition 3.11: Let 𝐺 = (𝑉, 𝐸, 𝜌, 𝛾) be a PNFG and  x, y be two different vertices, let 𝐺+ be a PNFSG of G attained 
by removing the edge xy. xy is a Pythagorean neutrosophic fuzzy bridge (PNFB) in G if 𝑃𝑁𝐶𝑂𝑁𝑁	1!(𝑎, 𝑏) <
𝑃𝑁𝐶𝑂𝑁𝑁1(𝑎, 𝑏) for some a,b. The removal of the edge xy decreases the strength of connectedness among some duo 
of vertices in G. Thus, xy is a PNFB if and only if there exists vertices a, b such that xy is an edge of each strongest 
path from a to b.  

Theorem 3.12: Let 𝐺 = (𝑉, 𝐸, 𝜌, 𝛾) be a PNFG. Then the subsequent statements are equivalent. 

1. xy is a PNFB 
2. 𝑃𝑁𝐶𝑂𝑁𝑁	1!(𝑥, 𝑦) < 𝛾(𝑥𝑦) 
3. xy is not the weakest edge of any Pythagorean neutrosophic cycle (PNC) 

Proof: 

2 ⇒1 If xy is not a PNFB, then 𝑃𝐶𝑂𝑁𝑁	1!(𝑥, 𝑦) = 𝑃𝐶𝑂𝑁𝑁1(𝑥, 𝑦) ≥ 𝛾(𝑥𝑦). 

1 ⇒ 3 If xy is the weakest edge of a PNC, then any PNP P including the edge xy can be converted into a PNP 𝑃+ not 
involving xy but at least as strong as P, by using the rest of the PNC  as a PNP from x to y. Thus, xy cannot be a 
PNFB. 

3 ⇒ 2 If 𝑃𝐶𝑂𝑁𝑁	1!(𝑥, 𝑦) < 𝛾(𝑥𝑦), there is a PNP from x  to y not including xy with strength ≥ 𝛾(𝑥𝑦), and this 
PNP together with xy forms a PNC of G in which xy is a weakest edge.  

Definition 3.13: Let w be any vertex and let 𝐺+ = (𝑉+, 𝐸+, 𝜌+, 𝛾+)be a PNFSG of 𝐺 = (𝑉, 𝐸, 𝜌, 𝛾) attained by 
removing the vertex w. That is, 𝐺+ = (𝑉+, 𝐸+, 𝜌+, 𝛾+) is the PNFSG of G such that 𝜌+(𝑤) = 0, 𝜌+ = 𝜌 for all other 
vertices, 𝛾+(𝑤𝑧) = 0 for all vertices z, and 𝛾+ = 𝛾 for all other edges. Thus we call w a Pythagorean neutrosphic 
fuzzy cutvertex in G if 𝑃𝑁𝐶𝑂𝑁𝑁	1!(𝑢, 𝑣) < 𝑃𝑁𝐶𝑂𝑁𝑁	1(𝑢, 𝑣) for some u, v in V such that 𝑢 ≠ 𝑤 ≠ 𝑣. 

5. Conclusions   

Herein, we have defined a new concept pythagorean neutrosophic graphs by applying pythagorean 
neutrosophic set to fuzzy graph. Also have defined some of its basic definitions and properties of the pythagorean 
neutrosophic graphs. In future, we would extend this by introducing more definitions and apply labelling, coloring to 
PNFG. 
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