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Abstract - In this paper, we have to calculate the shortest path in a directory graph in which vertices (nodes) and edges
remain crisp and the edge weight will be a Trapezoidal fuzzy numbers using this concepts we suggest an algorithm that
deals with fuzzy shortest path problem, and tried to accumulate most of the exciting ideas on the comparison of trapezoidal
fuzzy numbers. Our new algorithm work to find first the shortest path in the associated network and then second we
suggest a way to measure the degree between fuzzy shortest path length (FSPL) and each fuzzy path length and the path
having the highest similarity degree is the shortest path.
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I. INTRODUCTION
This research paper mainly aim to determine the optimal or finest path in a complex network previously various
approaches have been used like Breadth first search (BFS), partial derivatives, Dijkstra’s algorithm, etc. But by using this
fuzzy number, we observed that it provides the best time complexity among all the previously used methods. Hence, we
consider the arc length of the network represents travelling time, cost, distance, and other variables. Here we consider a
road network over an entire city as closed graph then the shortest path can be found by using the fuzzy logic process. Here
we basically deal with Triangular fuzzy number and Trapezoidal fuzzy number.

Il. PRELIMINARIES

A. Intuitionistic fuzzy sets (ifs)

Let X be a general set, then an intuitionistic fuzzy set A in X is given by A= {(X, HA(X), vA (X))/x X}. Here the function
MA (X): X — [0, 1] and vA(X): X— [0, 1] this determine the membership and Non membership degree of the element and
O<pA(x) + vA(X) <1

B. Intuitionistic Fuzzy number

Let A = {(x, HA(X), vA (x))/x X} be an intuitionistic fuzzy set, then we can say (LA(X), vA(X)) an intuitionistic fuzzy
number. We represent A= (a, b, ¢, I, m, n) is an intuitionistic fuzzy number. Where a, b,c € F (I) I, m, ne F(l) where I=
[0,1] and O<c+n<l1.

C. Triangular Intuitionistic fuzzy Number
The Triangular intuitionistic fuzzy number A is denoted by {(J, v)/x€ R} where A YA and vA are triangular fuzzy number
with vA<uA

1.

Let X is the general set then the fuzzy set is defined as

A ={[x, LA(X)] xe X}

And the membership function

HA: X— [0, 1], where HA(X) denotes the degree of membership of the element x to the set A
2.

Let A= (m1, m2, m3) and B= (ny, N, n3) be the two triangular fuzzy number and its sum will be
A+B = (m1+n1, My+ny, Ma+ns)

And the membership Functions
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IV. FUZZY SHORTEST PATH LENGTH PROCEDURE

In this paper, Triangular fuzzy number is considered as arc length in a network. The shortest path length strategy is based
on the Chuang and Kung [4] method

Table A

Fuzzy shortest path length procedure

1. Compute all the possible path length L, from i=1, 2, n where Li= (I, ms, n1).

2.Initialize Lim= (I, m, n) =Ls= (I;’, m¢’, ny)

3.Initialize i=2
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4.Compute

m: ifm<a/
_(m-mi)—-(-1)
T (m+mi)—(1+1)
m=min (I, ;)
n=min (n, n;)

ifm> i

5.Set Lmin = (I, m, n) as calculated in step4

6.1=i+1
If i<n+1, go to step 4

To illustrate the above let us take a example where arc length is take a triangular number shown in fig. B
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[Fig B: Network Example]
In figure B. there are four possible paths and the corresponding path length are as follows.

TABLE 2 :( Arc length)

Arc (1, )) Length Lj;
(a, b) (1,4,5)
(ac) (2,3,4)
(b,d) (1,3,4)
(b,e) (2,4,6)
(c, d) (2,5,6)
(c, e) (2,4,8)
(d f) (2,38)
(e, f) (3,6,8)
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Stepl

S1: a-b-d-f =length L1= (4, 10, 17)

S2: a-b-e-f = length L2 = (6, 14, 18)
S3: a-c-d-f = lengthL3 = (6, 11, 18)
S4: a-c-e-f =length L4 = (7, 13, 20)

Step2
L (min) = (I,m,n)= L1 = (4,10,17)
Step3
Initialize i=2
Step4
Compute (I, m, n):

_(14+10)—(6%4) _
T(14+10)—(6+4)

I=min (6, 4) =4
n=min (17, 14) = 14
Step5

L (min) = (4, 8.2, 14)
Step-6
1=3 (i=i+1)
Sincei<n+1
So then again go to step 4
(4,8.2,14)
(6, 11, 18)

_ (8.2%11)—(4%6)
T (8.2+11)—(4+6)

I=min (4, 6) =4

=7.19

n=min (14, 11) =11
And similarly

i=4, i= (i+1) and i<n+1
So again go to step 4
(4,79, 11)

(7,13, 20)

_ (7.19%13)—(4%7)
T (7.19+13)—(4+7)

=7.12
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I=min (4, 7)=4
n=min (11, 13) =11
(4,7.2,11)
Step-7
At i=5 the process stops and finally we get fuzzy shortest path (4, 7.12, 11)
IV. ALGORITHM FOR SEARCHING SHORTEST PATH
Here we use new algorithm that used to determine the fuzzy shortest path (length). That follows below
ALGORITHM

1. To find all the path from source vertex S to Destination vertex D .and to calculate the corresponding path length L, i
=12 3..n

2. Calculate Lmin by using fuzzy shortest path length process

3. Find Euclidean distance d for I = 1, 2....n between path and Lin

4. Determine the shortest path having the lowest Euclidian distance
From the above algorithm the first two steps have been already calculated

And the second step, we calculate the similar degree between Lmin and L

S(A B)=XM_, [1-14(xr =B Cer)1]

m

Previously we find there are three possible path (Iength) in fig.(B)

S1= (a-b-d-f)

S2= (a-b-e-f)

S3= (a-c-d-f)

S4= (a-c-e-f)

Hence the minimum path length is Liin = a-b-d-f

Now we come to the step-3 and to find the Euclidian distance (d) between all path lengths and Lmin
For first path=a-b-d-f

Path length is (4, 10, 17) and Lmin is (4, 7.2, 11)

Hence the Euclidian distance is d (path1,lmin)=y/ (4 — 4)2 + (10 — 7.2)% + (17 — 11)2=6.62
For second path=a-b-e-f
Path length is (6, 14, 18) and L min is (4, 7.2, 11)

Hence the Euclidian distance is

d (path2,Lmin)=/(6 — 4)% + (14 — 7.2)2 + (18 — 11)2=9.96
Similarly from path3 is d (path3, Lmin) = 8.21
And path4 is d (path4, Lmin) = 11.11

From the above we see that path 1 has the lowest Euclidean distance so we choose the pathl (a-b-d-f) is the shortest path
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V. IMPLEMENTATION

A weighted graph with trapezoidal fuzzy lengths shown in fig c, we will propose an algorithm on a fig C. Here we have to
determine fuzzy shortest path from source to destination

(23,27,6,6)

(42,45,10,5) @ *( 4 Qﬁﬁ,io,zz]

(15, 16, 3,9)
@ (23,40,6,10) (19,15,4,6) @
destination

Source \
@ > @ (60,70,10,10)

(30, 30, 20, 2

(45,50,6,7)

(Fig.C)
Here the paths are
S1: 1-3-4-6= L1= (130, 147, 26, 33)
S2: 1-3-4-5-6=L.2= (144, 157, 30, 27)
S3:1-2-5-6=1.3= (135, 150, 36, 37)
S4:1-2-3-5-6=L4= (128, 156, 39, 49)
S5:1-3-5-6=L5= (117, 131, 23, 24)

By using this algorithm we get Lmin= (113, 117, 26, 23) .Now we get the length between Lmin and L; in a table, finally we
get S2 is a shortest path where L4 has the highest degree=50.92 to (Lmin)

Paths L(li, lmin)
S1:1-3-4-6 32.38
$2:1-3-4-5-6 50.92
$3:1-2-5-6 43.23
S4:1-2-3-5-6 46.59
$5:1-3-5-6 24.89
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VI. CONCLUSION

In this paper, we have developed an algorithm to find the optimal path in a fuzzy weighted graph with edge length is
trapezoidal fuzzy number and also this developed algorithm helps to find the shortest path for decision-makers. We have
tried to make most of the exciting ideas on the Comparisons of Trapezoidal fuzzy numbers.
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