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Abstract—In this research paper, a new approach is proposed 
for computing the shortest path length from source node to 
destination node in a neutrosophic environment. The edges of the 
network are assigned by trapezoidal fuzzy neutrosophic 
numbers. A numerical example is provided to show the 
performance of the proposed approach. 
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I. INTRODUCTION 

Smarandache [1] proposed the concept of neutrosophic 
sets (in short NSs) as a means of expressing the 
inconsistencies and indeterminacies that exists in most real-
life problems. The proposed concept generalized fuzzy sets 
and intuitionistic fuzzy set theory [3, 4]. The notion of NSs is 
described with three functions: truth, an indeterminacy and a 
falsity, where the functions are totally independent, the three 
functions are inside the unit interval  ]−0, 1+[. To practice NSs 
in real life situations efficiently. A new version of NSs named 
Single valued Neutrosophic Sets (in short SVNSs) was 
defined by Smarandache in [1]. Subsequently Wang et al. [5] 
defined various operations and operators for the SVNS model. 
Additional literature on single valued neutrosophic sets can be 
found in [6-14, 16]. Also later on, Smarandache extended the 
neutrosophic set to neutrosophic overset, underset, and offset 
[15]. Ye [17] presented the concept of trapezoidal fuzzy 
neutrosophic set (in short TrFNSs) and studied some 
interesting results with proofs and examples. In TrFNSs, the 
truth, the indeterminate and the false membership degrees are 
expressed with Trapezoidal Fuzzy Numbers (TrFN) instead of 
real numbers. Smarandache and Kandasamy [25, 28-29] 
introduced the concept of neutrosophic graph based on the 
indeterminacy component (I). Later on, in [18-23, 26-27] 
Broumi et al. introduced different types of neutrosophic graph 
based on the neutrosophic values (T, I, F) including single 
valued neutrosophic graphs, interval valued neutrosophic 
graphs and bipolar neutrosophic graphs. In graph theory, the 
shortest path problems (in short SPP) is one of the known 

famous problems studied in the numerous discipline including 
operation research, computer science, communication network 
and so on. In the literature, many research papers have been 
focused seriously on fuzzy shortest path problems and their 
extensions [30-39]. Till now, few research papers deal with 
shortest path problems in neutrosophic environment. In [40-
44], Broumi et al. presented some algorithms for solving the 
shortest path problems in neutrosophic environment. All these 
algorithms are based on the score functions. In this paper, the 
addition operation and the order relation have been given by 
Ye [17]. In this research paper, our main objective is to 
solving the shortest path problems in a network, where the 
edges weight are represented by trapezoidal fuzzy 
neutrosophic numbers. 

This paper is constructed as follows: In Section 2, some 
basic definitions of neutrosophic sets, SVN-sets and 
trapezoidal fuzzy neutrosophic sets are introduced. In section 
3, a new proposed algorithm for computing the trapezoidal 
fuzzy neutrosophic shortest path problem on a network is 
presented. In Section 4, a numerical example is given for 
computing the shortest path and shortest distance from the 
source node to destination node. We conclude the paper in 
Section 5. 

II. PRELIMINARIES 

In this section, some definitions related to the concept of 
neutrosophic sets, single valued neutrosophic and trapezoidal 
fuzzy neutrosophic sets are taken from [2, 5, 17] 

Definition 2.1 [2] Let ζ   be a universal set. The 

neutrosophic set A on the universal set ζ  categorized into 

three membership functions called the true ( )AT x , 

indeterminate ( )AI x  and false ( )AF x contained in real 

standard or non–standard subset of  ]-0, 1+[ respectively and 
denoted as following 

A= {<x: ( )AT x , ( )AI x , ( )AF x > x ζ∈ }        (1) 
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Definition 2.2 [5]  Let ζ   be a universal set. The single 
valued neutrosophic sets (in short SVNS) A on the universal  
is denoted as following: 

A= {<x: ( )AT x , ( )AI x , ( )AF x >, x ζ∈ }        (2) 

The function ( )AT x ∈   [0, 1], ( )AI x   ∈  [0, 1]   and  

( )AI x  ∈  [0, 1] are named “degree of truth, indeterminacy 

and falsity membership of x in A”, satisfy the following 
condition: 

0 ≤  ( )AT x + ( )AI x + (x)AF ≤ 3              (3) 

Definition 2.3 [17]. Let ζ  be a universal set and  ψ  [0, 
1] be the sets of all trapezoidal fuzzy numbers on [0, 1]. The 

trapezoidal fuzzy neutrosophic sets ( in short TrFNSs) A


 on 
the universal is denoted as following: 

           A


= {<x: ( )AT x


, ( )AI x


, ( )AF x


>, x ζ∈ }        (4) 

Where [ ](x) : 0,1AT ζ ψ→


,  [ ](x) : 0,1AI ζ ψ→


  and 

[ ](x) : 0,1AF ζ ψ→


. The trapezoidal fuzzy numbers 

(x)AT


= ( 1T ( )A x , 2T ( )A x , 3T ( )A x , 4T ( )A x ),                    (5) 

( )AI x


= ( 1 (x)AI , 2 (x)AI , 3 (x)AI , 4 (x)AI ) and                  (6) 

( )AF x


= ( 1(x)AF , 2 (x)AF , 3 (x)AF , 4 (x)AF ), respectively 

denotes   degree of truth, indeterminacy and falsity  

membership  of x in A


   x ζ∀ ∈ . 

            0 ≤ 4T ( )A x + 4 ( )AI x + 4 ( )AF x ≤ 3.                     (7) 

For notational convenience, the trapezoidal fuzzy 

neutrosophic value (TrFNV) A  is denoted by 

1 2 3 4 1 2 3 4 1 2 3 4( , , , ), ( , , , ),( , , , )A t t t t i i i i f f f f=


where, 

( 1T (x)A , 2T (x)A , 3T (x)A , 4T (x)A ) = 1 2 3 4( , , , )t t t t ,        (8) 

 ( 1 (x)AI , 2 (x)AI , 3 (x)AI , 4 (x)AI ) = 1 2 3 4( , , , )i i i i , and    (9) 

 ( 1 (x)AF , 2 (x)AF , 3 (x)AF , 4 (x)AF ) = 1 2 3 4( , , , )f f f f      (10) 

with 1 2 3 4t t t t≤ ≤ ≤ , 1 2 3 4i i i i≤ ≤ ≤    and 

1 2 3 4f f f f≤ ≤ ≤  

where, the truth membership function is given as bellow: 

1
1 2

2 1

2 3

1
3 4

2 1

1
( )

0

A

x t
t x t

t t

t x t
T x

x t
t x t

t t

otherwise

− ≤ ≤ −
≤ ≤

=  − ≤ ≤
 −




                  (11) 

The indeterminacy membership  is given as below: 

1
1 2

2 1

2 3

4
3 4

4 3

1
(x)

0

A

x i
i x i

i i

i x i
I

i x
i x i

i i

otherwise

− ≤ ≤ −
≤ ≤

=  − ≤ ≤
 −




           (12) 

And the falsity membership function is given as below: 

1
1 2

2 1

2 3

4
3 4

4 3

1
( )

0

A

x f
f x f

f f

f x f
F x

f x
f x f

f f

otherwise

− ≤ ≤ −
≤ ≤

=  − ≤ ≤
 −




         (13) 

Definition 2.4 [17].  The trapezoidal fuzzy neutrosophic 

number 1 2 3 4 1 2 3 4 1 2 3 4( , , , ), ( , , , ),( , , , )A t t t t i i i i f f f f=


 is said 

to be trapezoidal fuzzy neutrosophic zero if and only if  

1 2 3 4( , , , )t t t t =  (0, 0, 0, 0),  1 2 3 4( , , , )i i i i  = ( 1, 1, 1, 1) and 

1 2 3 4( , , , )f f f f =( 1, 1, 1, 1)                                            (14) 

Definition 2.5 [17]. Let 1A


  and  2A


 two TrFNVs defined 
on the set of real numbers,  denoted as : 

1 1 2 3 4 1 2 3 4 1 2 3 4( , , , ), ( , , , ), (c , , , )A a a a a b b b b c c c=


 and 

2 1 2 3 4 1 2 3 4 1 2 3 4( , , , ), ( , , , ), ( , , , )A e e e e f f f f g g g g=


 and 0η > . 

Hence , the operations rules are defined as following:  

(i) 

1 1 1 1 2 2 2 2

3 3 3 3 4 4 4 4

1 2 1 1 2 2 3 3 4 4

1 1 2 2 3 3 4 4

( ), ( ),
,

( ), ( )

((b ), (b ), (b ), (b )),

( ), ( ), ( ), ( ))

a e a e a e a e

a e a e a e a e

A A f f f f

c g c g c g c g

+ − + − 
 + − + − 

⊕ =
  (15) 
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 (ii) 

1 1 2 2 3 3 4 4

1 1 1 1 2 2 2 2
1 2

3 3 3 3 4 4 4 4

1 1 1 1 2 2 2 2

3 3 3 3 4 4 4 4

( , , , ),

( ) , (b ),
,

( ), (b )

( ), (c ),

( ), (c )

a e a e a e a e

b f b f f b f
A A

b f b f f b f

c g c g g c g

c g c g g c g

+ − + − 
⊗ =  + − + − 

+ − + − 
 + − + − 

 
  (16) 

(iii) 
1 2

3 4

1 2 3 4 1 2 3 4

(1 (1 ) ),(1 (1 ) ),

(1 (1 ) ), (1 (1 ) )

( , , , ), ( ,c ,c ,c )

a a

A a a

b b b b c

η η

η η

η η η η η η η η

η

 − − − − 
 = − − − − 


    (17) 

(iv) ( )
( )

1 2 3 4

1 2 3 41

1 2 3 4

( , , , ),

(1 (1 ) ), (1 (1 ) ),(1 (1 ) ),1 (1 ) ) ,

(1 (1 ) ), (1 (1 ) ),(1 (1 ) )), (1 (1 ) )

a a a a

A b b b b

c c c c

η η η η

η η η η η

η η η η

= − − − − − − − −

− − − − − − − −

  

where 0η >                                                                         (18) 

Ye [17] gave the definition of score function 1( )s A


 and 

accuracy  function 1( )H A


to compare the grades of TrFNS. 
These functions shows that greater is the value, the greater is 
the TrFNS and by using these concept paths can be ranked. 

Definition 2.6. Let 1A


  be  a TrFNV denoted as 

1 1 2 3 4 1 2 3 4 1 2 3 4( , , , ), ( , , , ), ( , , , )A t t t t i i i i f f f f=


 Hence , the 

score function and  the  accuracy function   of  TrFNV are 
denoted as  below: 

(i) 1 2 3 4 1 2 3 4
1

1 2 3 4

8 ( ) ( )1
( )

( )12

t t t t i i i i
s A

f f f f

+ + + + − + + + 
=  − + + + 


 (19) 

(ii) 1 1 2 3 4 1 2 3 4
1

( ) ( ) ( )
4

H A t t t t f f f f= + + + − + + +  


     (20) 

In order to make a comparisons between two TrFNV, Ye 
[17], presented the order relations between two TrFNVs. 

Definition 2.7 Let 1A


   and 2A


 be  two  TrFNV defined 
on the set of real numbers ,  denoted as 

1 1 2 3 4 1 2 3 4 1 2 3 4( , , , ), ( , , , ), ( , , , )A t t t t i i i i f f f f=


 and

2 1 2 3 4 1 2 3 4 1 2 3 4( , , , ), ( , , , ), ( , , , )A p p p p q q q q r r r r=


. Hence , the 

ranking method  is  defined as follows: 

1) If 1 2( ) ( )s A s A
 
 , then 1A


 is greater than 2A


, that is, 1A



is superior to 2A


, denoted by 1 2A A
 
  

2) If  1 2( ) ( )s A s A=
 

, and  1 2( ) (A )H A H
 
 then 1A


 is 

greater than 2A


, that is, 1A


is superior to 2A


, denoted by 

1 2A A
 
 .                      

III. TRFN- SHORTEST PATH PROBLEM 

In this section, the edge length in a network is considered 
to be trapezoidal fuzzy neutrosophic number. To find the 

shortest path in a network , where the edges are characterized  
by trapezoidal fuzzy neutrosophic number. We present the 
following procedure: 

Step 1 Suppose 1d = <(0, 0, 0, 0) (1, 1, 1, 1), (1, 1, 1, 1)> 

and label the source node1 as [ 1d = < (0, 0, 0, 0),(1, 1, 1,1), (1, 
1, 1, 1)>, -] 

Let  n is the destination node. 

Step 2:   Select jd
= min { i ijd d⊕ 

} for all j= 2,3,…,n. 

Step 3:  If the minimum provided correspond to one value 

of i  then label node j as [ jd , i]. If the minimum provided 

correspond to several values of i, then it indicate that there 
exist more than one TrFN-path between the source node and 

the node j. Hence the TrFN-distance along path is jd , so 

select any value of  i. 

Step 4: Set the destination node n be labeled as  [ nd ,l], 
then the TrFN-shortest path distance from source node to 

destination node is nd . 

Step 5:  Since the destination node n is labeled [ nd , l]. In 
order to find the TrFN-shortest path connecting the source 
node and the destination node, identify the label of the node l. 

Set it as [ ld ,p], Repeat step 2 and step 3 until the node 1 is 
obtained. 

Step 6: To obtain the TrFN-shortest path, we should 
joining  all the nodes provided by the step 5. 

IV. ILLUSTRATIVE EXAMPLE 

Consider a small network shown in the following figure 1 
in which each edge length is represented by a trapezoidal 
fuzzy neutrosophic number (see table 1). This network 
includes 6 nodes and 8 directed edges. This problem is to 
compute the shortest path between source node and 
destination node in the given network. 

 
Fig. 1. Trapezoidal fuzzy neutrosophic network 

The edges weight of the trapezoidal fuzzy neutrosophic 
network are represented by trapezoidal fuzzy neutrosophic 
numbers. 

1

3 4 

6 

2 

5
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TABLE I. THE EDGES WEIGHT OF THE TRAPEZOIDAL FUZZY 
NEUTROSOPHIC GRAPHS 

Edges Trapezoidal fuzzy neutrosophic distance 

1-2 <(0.1, 0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 0.6, 0.8)> 

1-3 <(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 0.3, 0.4)> 

2-3 <(0.3, 0.4, 0.6, 0.7), (0.1, 0.2, 0.3, 0.5), (0.3, 0.5, 0.7, 0.9)> 

2-5 <(0.1, 0.3, 0.4, 0.5), (0.3, 0.4, 0.5, 0.7), (0.2, 0.3, 0.6, 0.7)> 

3-4 <(0.2, 0.3, 0.5, 0.6), (0.2, 0.5, 0.6, 0.7), (0.4, 0.5, 0.6, 0.8)> 

3-5 <(0.3, 0.6, 0.7, 0.8), (0.1, 0.2, 0.3, 0.4), (0.1, 0.4, 0.5, 0.6)> 

4-6 <(0.4, 0.6, 0.8, 0.9), (0.2, 0.4, 0.5, 0.6), (0.1, 0.3, 0.4, 0.5)> 

5-6 <(0.2, 0.3, 0.4, 0.5), (0.3, 0.4, 0.5, 0.6), (0.1, 0,3, 0.5, 0.6)> 

Using the algorithm proposed in section 2, we can 
determine the shortest path between any two nodes. Let node 
1 is the source node and node 6 is the destination node. 

Suppose  1d  = <(0, 0, 0, 0), (1, 1, 1, 1), (1, 1, 1, 1)> and 
label the source node 1 as [<(0, 0, 0, 0), (1, 1, 1, 1), (1, 1, 1, 

1)> ,-],  the value 2d , 3d , 4d , 5d and 5d  can be computed 
following the iterations described below: 

Iteration1: The node 2 has on predecessor, which is node 
2. Following the step 2 in the proposed algorithm, we put 

i=1and j=2, hence the value of   2d  can be computed as 
follows: 

2d = min{ 1 12d d⊕  } = min{<(0, 0, 0), (1, 1, 1), (1, 1, 1)> 

⊕  <(0.1, 0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 0.6, 
0.8)>= <(0.1, 0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 0.6, 
0.8)> 

So, the minimum provided  correspond to the node 
1.Hence, the node 2 is labeled as 

[<(0.1, 0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 0.6, 
0.8)>, 1] 

2d = <(0.1, 0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 0.6, 
0.8)> 

Iteration 2: The node 3 has two predecessors, which are 
node 1 and node 2. Following the step 2 in the proposed 

algorithm, we put i=1, 2and j=3, hence the value of  3d   can 
be computed as follows: 

3d =min { 1 13 2 23,d d d d⊕ ⊕    }= min {<((0, 0, 0, 0), (1, 1, 1, 

1), (1, 1, 1, 1)> ⊕  <(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), 
(0.1, 0.2, 0.3, 0.4)> , <(0.1, 0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), 
(0.4, 0.5, 0.6, 0.8)> ⊕  <(0.3, 0.4, 0.6, 0.7), (0.1, 0.2, 0.3, 0.5), 
(0.3, 0.5, 0.7, 0.9)>} = min{<(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 
0.9), (0.1, 0.2, 0.3, 0.4)> ,  <(0.37, 0.52, 0.72, 0.85), (0.02, 
0.06, 0.15, 0.3), (0.12, 0.25, 0.42, 0.72)>} 

S (<(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 0.3, 
0.4)>) using Eq.19, we have 

1 2 3 4 1 2 3 4
1

1 2 3 4

8 ( ) ( )1
( )

( )12

t t t t i i i i
s A

f f f f

+ + + + − + + + 
=  − + + + 

 =0.54 

S (<(0.37, 0.52, 0.72, 0.85), (0.02, 0.06, 0.15,0.3), (0.12, 
0.25, 0.42, 0.72)>) = 0.70 

Since S (<(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 
0.3, 0.4)>) < S (<(0.37, 0.52, 0.72, 0.85), (0.02, 0.06, 
0.15,0.3), (0.12, 0.25, 0.42, 0.72)>) 

So, min{<(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 
0.3, 0.4)> ,  <(0.37, 0.52, 0.72, 0.85), (0.02, 0.06, 0.15, 0.3), 
(0.12, 0.25, 0.42, 0.72)>} 

3d  = <(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 0.3, 
0.4)> 

So, the minimum provided correspond to the node 
1.Hence, the node 3 is labeled as [(<(0.2, 0.4, 0.5, 0.7), (0.3, 
0.5, 0.6, 0.9), (0.1, 0.2, 0.3, 0.4)>) , 1] 

3d = <(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 0.3, 
0.4)> 

Iteration 3: The node 4 has one predecessor, which is 
node 3. Following the step 2 in the proposed algorithm, we put 

i=1and j=4, hence the value of  4d    can be computed as 
follows: 

4d = min{ 3 34d d⊕  }= min {<(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 

0.6, 0.9), (0.1, 0.2, 0.3,0.4)> ⊕  <(0.2, 0.3, 0.5, 0.6), (0.2, 0.5, 
0.6, 0.7), (0.4, 0.5, 0.6, 0.8 )>} = <(0.36, 0.58, 0.75, 0.88), 
(0.06, 0.25, 0.36, 0.63), (0.04, 0.1, 0.18, 0.32)> 

So min{<(0.2, 0.4, 0.5, 0.7), (0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 
0.3,0.4)> ⊕  <(0.2, 0.3, 0.5, 0.6), (0.2, 0.5, 0.6, 0.7), (0.4, 0.5, 
0.6, 0.8 )>}= <(0.36, 0.58, 0.75, 0.88), (0.06, 0.25, 0.36, 0.63), 
(0.04, 0.1, 0.18, 0.32)> 

So, the minimum provided correspond to the node 
3.Hence, the node 4 is labeled as [<(0.36, 0.58, 0.75, 0.88), 
(0.06, 0.25, 0.36, 0.63), (0.04, 0.1, 0.18, 0.32)> ,3] 

4d =<(0.36, 0.58, 0.75, 0.88), (0.06, 0.25, 0.36, 0.63), 
(0.04, 0.1, 0.18, 0.32)> 

Iteration 4: The node 5 has two predecessors, which are 
node 2 and node 3. Following the step 2 in the proposed 

algorithm, we put i=2, 3 and j=5, hence the value of 5d   can 
be computed as follows: 

5d = min{ 2 25 3 35,d d d d⊕ ⊕    } = min{<(0.1, 0.2, 0.3, 0.5), 

(0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 0.6, 0.8)> ⊕  <(0.1, 0.3, 0.4, 0.5), 
(0.3, 0.4, 0.5, 0.7), (0.2, 0.3, 0.6, 0.7)>,   <(0.2, 0.4, 0.5, 0.7), 
(0.3, 0.5, 0.6, 0.9), (0.1, 0.2, 0.3, 0.4)> ⊕  <(0.3, 0.6, 0.7, 0.8), 
(0.1, 0.2, 0.3, 0.4), (0.1, 0.4, 0.5, 0.6)>} = 

min{<(0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 0.25, 0.42), 
(0.02, 0.06, 0.18, 0.56)> , <(0.44, 0.76, 0.85, 0.94), (0.03, 0.1, 
0.18, 0.36), (0.01, 0.08, 0.15, 0.42)>} 

S (<(0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 0.25, 0.42), (0.02, 
0.06, 0.18, 0.56)>) = 0.69 

S (<(0.44, 0.76, 0.85, 0.94), (0.03, 0.1, 0.18, 0.36), (0.01, 
0.08, 0.15, 0.42)>) = 0.81 
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Since S (<(0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 0.25, 0.42), 
(0.02, 0.06, 0.18, 0.56)>)  S (<(0.44, 0.76, 0.85, 0.94), (0.03, 
0.1, 0.18, 0.36), (0.01, 0.08, 0.15, 0.42)>) 

min{<(0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 0.25, 0.42), 
(0.02, 0.06, 0.18, 0.56)> , <(0.44, 0.76, 0.85, 0.94), (0.03, 0.1, 
0.18, 0.36), (0.01, 0.08, 0.15, 0.42)>} 

= <(0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 0.25, 0.42), (0.02, 
0.06, 0.18, 0.56)> 

So, the minimum provided correspond to the node 
2.Hence, the node 5 is labeled as [<(0.19, 0.44, 0.58, 0.75), 
(0.06, 0.12, 0.25, 0.42), (0.02, 0.06, 0.18, 0.56)>, 2] 

5d = <(0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 0.25,0.42), 
(0.02, 0.06, 0.18, 0.56)> 

Iteration 5: The node 6 has two predecessors, which are 
node 4 and node 5. Following the step 2 in the proposed 

algorithm, we put i=4, 5 and j=6, hence the value of  6d can be 
computed as follows: 

6d = min{ 4 46 5 56,d d d d⊕ ⊕    }= min{<(0.36, 0.58, 

0.75,0.88), (0.06, 0.25, 0.36, 0.63), (0.04, 0.1, 0.18, 0.32)> ⊕  
<(0.4, 0.6, 0.8, 0.9), (0.2, 0.4, 0.5, 0.6), (0.1, 0.3, 0.4, 0.5)>,  
<(0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 0.25, 0.42), (0.02, 0.06, 
0.18, 0.56)> ⊕  <(0.2, 0.3, 0.4, 0.5), (0.3, 0.4, 0.5, 0.6), (0.1, 
0.5,0.3, 0.6)>} = min{<(0.616, 0.832, 0.95, 0.98), (0.012, 0.1, 
0.18, 0.37), (0.004, 0.03, 0.072, 0.16)>, <(0.352, 0.608, 0.748, 
0.88), (0.018, 0.048, 0.125, 0.25), (0.002, 0.03, 0.054, 0.34)> 
} 

S ( <(0.616, 0.832, 0.95, 0.98), (0.012, 0.1, 0.18, 0.37), 
(0.004, 0.03, 0.072, 0.16)> ) = 0.87 

S (<(0.352, 0.608, 0.748, 0.88), (0.018, 0.048, 0.125, 
0.25), (0.002, 0.03, 0.054, 0.34)> ) = 0.81 

Since S (<(0.352, 0.608, 0.748, 0.88), (0.018, 0.048, 0.125, 
0.25), (0.002, 0.03, 0.054, 0.34)>) <  S (<(0.616, 0.832, 0.95, 
0.98), (0.012, 0.1, 0.18, 0.37), (0.004, 0.03, 0.072, 0.16)>) 

min{<(0.616, 0.832, 0.95, 0.98), (0.012, 0.1, 0.18, 0.37), 
(0.004, 0.03, 0.072, 0.16)>, <(0.352, 0.608, 0.748, 0.88), 
(0.018, 0.048, 0.125, 0.25), (0.002, 0.03, 0.054, 0.34)> }= 
<(0.352, 0.608, 0.748, 0.88), (0.018, 0.048, 0.125, 0.25), 
(0.002, 0.03, 0.054, 0.34)> 

6d = <(0.352, 0.608, 0.748, 0.88), (0.018, 0.048, 0.125, 
0.25), (0.002, 0.03, 0.054, 0.34)> 

So, the minimum provided correspond to the node 
5.Hence, the node 6 is labeled as [<(0.352, 0.608, 0.748, 0.88), 
(0.018, 0.048, 0.125, 0.25), (0.002, 0.03, 0.054, 0.34)>, 5] 

Since the destination node of the proposed network is the 
node 6. Hence, the TrFN- shortest distance between source 
node 1 and destination node is  <(0.352, 0.608, 0.748, 0.88), 
(0.018, 0.048, 0.125, 0.25), (0.002, 0.03, 0.054, 0.34)> 

So, the TrFN-shortest path between the source node 1 and 
the destination node 6 can be determined using the following 
method: 

The node 6 takes the label [<(0.352, 0.608, 0.748, 0.88), 
(0.018, 0.048, 0.125, 0.25), (0.002, 0.03, 0.054, 0.34)>, 5], 
which indicate that we are moving from node 5. The node 5 
takes the label [<(0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 
0.25,0.42), (0.02, 0.06, 0.18, 0.56)>, 2] , which indicate that 
we are moving from node 2. The node 2 takes the label [<(0.1, 
0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 0.6, 0.8)>, 1] which 
indicate that we are moving from node 1.So,  joining all the 
provided nodes, we get the TrFN-shortest path between the 
source node 1 and the destination node 6. Hence the TrFN-
shortest path is given as follows: 1 2 5 6→ → →  

Following the algorithm described in section 2, the 
computational results for finding the TrFN-shortest path from 
source node 1 to destination node  6 are summarized in table 
2. 

TABLE II. SUMMARIZE OF TRAPEZOIDAL FUZZY NEUTROSOPHIC 
DISTANCE AND SHORTEST PATH 

N
od
e  

id  
shortest path 
between the i-th 
and 1st node 

2 
<(0.1, 0.2, 0.3, 0.5), (0.2, 0.3, 0.5, 0.6), (0.4, 0.5, 
0.6, 0.8)> 1 2→  

3 <(0.2, 0.4, 0.5), (0.3, 0.5, 0.6), (0.1, 0.2, 0.3)> 1 3→  

4 
<(0.36, 0.58, 0.75, 0.88), (0.06, 0.25, 0.36, 0.63), 
(0.04, 0.1, 0.18, 0.32)> 
 

1 3 4→ →  

5 
<(0.19, 0.44, 0.58, 0.75), (0.06, 0.12, 0.25,0.42), 
(0.02, 0.06, 0.18, 0.56)> 1 2 5→ →  

6 
<(0.352, 0.608, 0.748, 0.88), (0.018, 0.048, 
0.125, 0.25), (0.002, 0.03, 0.054, 0.34)> 

1 2 5 6→ → →
 

 
Fig. 2. TrFN-shortest path from source node 1 to destination node 6 

V. CONCLUSION 

In this research paper, a new algorithm based on 
trapezoidal fuzzy neutrosophic numbers is presented for 
finding the shortest path problem in a network where the 
edges weight are represented by TrFNN. A numerical example 
is introduced to show the efficacy of the proposed algorithm. 
So in the next work, we plan to implement this approach 
practically. 

[ , 2] 

[ , 1] 

[ , -] 

 

       [ , 5] 

 

 

 

 

 

 
1

3 4 

6 

2 

5 

 



Computing Conference 2017 
18-20 July 2017 | London, UK 

147 | P a g e  
978-1-5090-5443-5/17/$31.00 ©2017 IEEE 

ACKNOWLEDGMENT 

The authors are very grateful to the chief editor and 
reviewers for their comments and suggestions, which is 
helpful in improving the paper. 

REFERENCES 

[1] F. Smarandache, Neutrosophy. Neutrosophic Probability, Set, and 
Logic, ProQuest Information & Learning, Ann Arbor, Michigan, USA, 
105 p., 1998.  

[2] F. Smarandache, A geometric interpretation of the neutrosophic set — A 
generalization of the intuitionistic fuzzy set, Granular Computing (GrC), 
2011 IEEE International Conference, 2011, pp.602– 606 . 

[3] L. Zadeh, Fuzzy sets. Inform and Control, 8, 1965, pp.338-353 

[4] K. Atanassov, Intuitionistic fuzzy sets, Fuzzy Sets and Systems, vol. 20,  
1986, pp. 87-96. 

[5] H.  Wang,  F.  Smarandache,  Y.  Zhang, and R.  Sunderraman,  Single 
valued  Neutrosophic  Sets, Multisspace and Multistructure 4,  2010, pp. 
410-413.  

[6] H.L. Yang, Z. L. Guo, Y. She and XLiao, On single valued neutrosophic 
relations, Journal of Intelligent & Fuzzy Systems 30, 2016, pp. 1045–
1056 

[7] M. Ali, and F. Smarandache, Complex Neutrosophic Set, Neural 
Computing and Applications, Vol. 25, 2016, pp.1-18.  

[8] J. Ye, Single-Valued Neutrosophic Minimum Spanning Tree and Its 
Clustering Method, Journal of Intelligent Systems 23(3), 2014, pp. 311–
324. 

[9] Deli, S. Yusuf, F. Smarandache and M. Ali, Interval valued bipolar 
neutrosophic sets and their application in pattern recognition, IEEE 
World Congress on Computational Intelligence 2016. 

[10] C. Liu, Interval neutrosophic fuzzy Stochastic multi-criteria decision 
making method based on MYCIN certainty factor and prospect theory, 
Rev. Téc.Ing.Univ.Zulia. Vol.39,N 10, 2016, pp.52-58.  

[11] K. Mandal and K. Basu, Improved similarity measure in neutrosophic 
environment and its application in finding minimum spanning tree, 
Journal of Intelligent & fuzzy Systems 31,2016, pp.1721-1730. 

[12] Deli and Y. Subas, A Ranking methods of single valued neutrosophic 
numbers and its application to multi-attribute decision making problems, 
International Journal of Machine Learning and Cybernetics, 2016, 1-14. 

[13] J. Ye, Single-Valued Neutrosophic similarity measures for multiple 
attribute decision making, Neutrosophic Sets and Systems, Vol1, 
2014,pp. 

[14] P. Biswas, S. Pramanik and B. C. Giri, Cosine Similarity Measure Based 
Multi-attribute Decision-Making with Trapezoidal fuzzy Neutrosophic 
numbers, Neutrosophic sets and systems, 8, 2014, pp.47-57. 

[15] F. Smarandache, Neutrosophic Overset, Neutrosophic Underset, and 
Neutrosophic Offset. Similarly for Neutrosophic Over-/Under-/Off- 
Logic, Probability, and Statistics, 168 p., Pons Editions, Bruxelles, 
Belgique, 2016 

[16] P. Biswas, S. Pramanik and B. C. Giri, Aggregation of Triangular Fuzzy 
Neutrosophic Set Information and its Application to Multiattribute 
Decision Making, Neutrosophic sets and systems, 12, 2016, pp.20-40. 

[17] J. Ye. Trapezoidal fuzzy neutrosophic set and its application to multiple 
attribute decision making. Neural Computing and Applications, 2014. 
DOI 10.1007/s00521-014-1787-6.   

[18] S. Broumi, M. Talea, A. Bakali,  F. Smarandache, Single Valued 
Neutrosophic Graphs, Journal of New Theory, N 10,  2016, pp. 86-101.   

[19] S. Broumi, M. Talea, A. Bakali,  F. Smarandache, On Bipolar Single 
Valued Neutrosophic Graphs, Journal of New Theory, N11, 2016, 
pp.84-102. 

[20] S. Broumi, M. Talea, A. Bakali,  F. Smarandache, Interval Valued 
Neutrosophic Graphs, Critical Review, XII, 2016. pp.5-33. 

[21] S. Broumi, A. Bakali, M, Talea, and F, Smarandache, Isolated Single 
Valued Neutrosophic Graphs. Neutrosophic Sets and Systems, Vol. 11, 
2016, pp.74-78 

[22] S. Broumi, F. Smarandache, M. Talea and A. Bakali, An Introduction to 
Bipolar Single Valued Neutrosophic Graph Theory. Applied Mechanics 
and Materials, vol.841,2016, 184-191. 

[23] S. Broumi, M. Talea, F. Smarandache and A. Bakali, Single Valued 
Neutrosophic Graphs: Degree, Order and Size. IEEE International 
Conference on Fuzzy Systems (FUZZ), 2016, pp. 2444-2451. 

[24] F. Smarandache, Refined Literal Indeterminacy and the Multiplication 
Law of Sub-Indeterminacies, Neutrosophic Sets and Systems, Vol. 9, 
2015, pp.58.63. 

[25] F. Smarandache, Types of Neutrosophic Graphs and neutrosophic 
AlgebraicStructures together with their Applications in Technology,” 
seminar, Universitatea Transilvania din Brasov, Facultatea de Design de 
Produs si Mediu, Brasov, Romania 06 June 2015. 

[26] S. Broumi, F. Smarandache, M. Talea and A. Bakali, Decision-Making 
Method Based On the Interval Valued Neutrosophic Graph, Future 
Technologie, 2016, IEEE, pp. 44-50. 

[27] S. Broumi, F. Smarandache, M. Talea and  A. Bakali, Operations on 
Interval Valued Neutrosophic Graphs, chapter in book- New Trends in 
Neutrosophic Theory and Applications- Florentin Smarandache and 
Surpati Pramanik (Editors), 2016, pp. 231-254. ISBN 978-1-59973-498-
9 

[28] F. Smarandache: Symbolic Neutrosophic Theory (Europanova asbl, 
Brussels, 195 p., Belgium 2015. 

[29] W. B. Vasantha Kandasamy, K. Ilanthenral and F.Smarandache: 
Neutrosophic Graphs: A New Dimension to Graph Theory Kindle 
Edition, 2015. 

[30] Ngoor and M. M. Jabarulla, Multiple Labeling Approach For Finding 
shortest Path with Intuitionstic Fuzzy Arc Length, International Journal 
of Scientific and Engineering Research,V3,Issue 11,pp.102-106,2012. 

[31] P.K.  De and  Amita  Bhinchar.  Computation of Shortest Path in a fuzzy 
network. International journal computer applications. 11(2), 2010, pp. 
0975-8887. 

[32] D. Chandrasekaran, S. Balamuralitharan and K. Ganesan, A Sortest Path 
Lenght on A Fuzzy Network with Triangular Intuitionistic Fuzzy 
Number, ARPN Journal of Engineering and Applied Sciences, Vol 11, 
N 11, 2016, pp.6882-6885. 

[33] Anuuya and R.Sathya, Type -2 fuzzy shortest path, International Journal 
of Fuzzy Mathematical Archive , vol 2, 2013, pp.36-42. 

[34] Kumar, and M. Kaur, Solution of fuzzy maximal flow problems using 
fuzzy linear programming. World Academy of Science and Technology. 
87: 28-31, (2011). 

[35] P. Jayagowri and G. G. Ramani, Using Trapezoidal Intuitionistic Fuzzy 
Number to Find Optimized Path in a Network, Volume 2014,  Advances 
in Fuzzy Systems, 2014, 6 pages.  

[36] Kumar and M. Kaur, A New Algorithm for Solving Shortest Path 
Problem on a Network with Imprecise Edge Weight, Applications and 
Applied Mathematics, Vol. 6, Issue 2, 2011, pp. 602 – 619. 

[37] G. Kumar, R. K. Bajaj and N .Gandotra, “Algorithm for shortest path 
problem in a network with interval valued intuitionistic trapezoidal 
fuzzy number, Procedia Computer Science 70, 2015, pp.123-129. 

[38] V. Anuuya and R.Sathya, Shortest path with complement of type -2 
fuzzy number, Malya Journal of Matematik , S(1), 2013, pp.71-76. 

[39] S. Majumdar and A. Pal, Shortest Path Problem on Intuitionistic Fuzzy 
Network, Annals of Pure and Applied Mathematics, Vol. 5, No. 1, 
November 2013, pp. 26-36.  

[40] S. Broumi, A. Bakali, M. Talea and F. Smarandache and P.K, Kishore  
Kumar, Shortest Path Problem on Single Valued Neutrosophic Graphs, 
2017 International Symposium on Networks, Computers and 
Communications (ISNCC) , in press 

[41] S. Broumi, A. Bakali, T. Mohamed, F. Smarandache and L. Vladareanu, 
Shortest Path Problem Under Triangular Fuzzy  Neutrosophic 
Information, 2016 10th International Conference on Software, 
Knowledge, Information Management & Applications 
(SKIMA),2016,pp.169-174. 

[42] S. Broumi, A. Bakali, M. Talea, F. Smarandache and M. Ali, Shortest 
Path Problem under Bipolar Neutrosphic Setting, Applied Mechanics 
and Materials, Vol. 859, 2016, pp 59-66. 



Computing Conference 2017 
18-20 July 2017 | London, UK 

148 | P a g e  
978-1-5090-5443-5/17/$31.00 ©2017 IEEE 

[43] S. Broumi, A. Bakali, M. Talea, F. Smarandache and L. Vladareanu, 
Computation of Shortest Path Problem in a Network with SV-
Trapezoidal Neutrosophic Numbers, Proceedings of the 2016 
International Conference on Advanced Mechatronic Systems, 
Melbourne, Australia, 2016,pp.417-422. 

[44] S. Broumi, A. Bakali, M. Talea, F. Smarandache and L. Vladareanu, 
Applying Dijkstra Algorithm for Solving Neutrosophic Shortest Path 
Problem, Proceedings of the 2016 International Conference on 
Advanced Mechatronic Systems, Melbourne, Australia, November 30 - 
December 3, 2016,pp.412-416. 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


