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Abstract

In this paper we are going to develop 2 new and cfficient algonthm for finding 2 shones
cyelic tour of the network with the repetiton of ¢ach venex at least once. Problem under consideration
v a traveling salesman problem, for repeating vertex. Penalizing the distance and choosing the
shortest tour bas been achieved from the weighted matnix of the graph.

Reywords: Traveling salesman problem, Optimal salesman problem

1. Introduction

Finding the shortest tour within the city or
arca 18 a very useful requirement. The optimality
18 defined in terms of the cost 1t takes to complete
the traversal. This cost depends on the number of
umes of each edge traversed through out th& tour.

In this paper we proposed a new
algorithm to find the optimal tour in a directed
network. called Asymmerric optimal sales man
problem

Our aigorithm 1s based on traveling sales
man problem for repeated vertex, first we shall
find all possible tours that cach starts and ends at
fixed point, then we combine all these tours, in the
end we apply the removal and insertion to find the
opamal tour. Solving TSPs is an important part of
applicaton 1n many areas including vehicle
rounng, computer winng, machine sequencing
and scheduling, frequency assignment in
communication network and structunng of
matrices (Lenstra and Kan, 1975; Punnen, 2002).
Given a graph network, finding the tour of
punimum ¢ost {e.g. ume or distance) that visits
cach node of the graph at least once is called
opaimal sales man problem.

The literaturc on the graph theory
includes many vanants of the problem of graph
traversal with respect to different constraints. One
of the classic problems in graph theory 1s the
problem of Chunese postman tour (CPT) in which
a post man needs to travel along every road, with
the Jeast possible cost to deliver mails. Another

problem is the Travelmng sales man problem
(TSP) Given a collection for cities and the cost of
travel between cach city pair, TSP 1s 0 {ind the
cheapest way of visiting of all the cies and
retuning to the starting pommt  (Le, finding 2
Hamiltonian cycle with the least weight). If the
distance between the cities 1s not symmetnc (1.c d
(caty 1, city 2)=2d (cuty 2, ety 1), the problem is
referred to as the Asvmmerric Traveling Sales
Man Problem (ATSP). Another approach
(Bellmore and Malone) extant the solubon of
TSP is Branch and Bound m wich first find the
Hamiltonian cycle of the given network. many
vanations has been made in branch and bound
method to solve TSP. This method 1s also used for
opumal salesman problem with some difference
we use shortest distance matnx (SD) instead of
weighted matnix. In our algonthm we are also
using this SD matnix. Another method (Little er al
1963) called weight matrix reduction 1s also could
be used to solve TSP and OSP. An algonthm is
also used to solve TSP for the curvature
constrained.

The remainder of the paper is organized
as follows. Section 2 formally define the OPT
problem. In section 3, we proposed the algorithm.
Section 4 includes the expenmental problem and
section 5 discusses the conclusion.

2. Definitions

The simplest model used w analyze
facility locauon problem is a graph. A graph G
consists of a hinte nonempty set V = V (G) of


https://v3.camscanner.com/user/download

For D7

. For (T,) :

ety et walh the vt oo o lwe
VT Al e oy s of st
cov b VI G e B hen voand voaee addjacent
voltnee s, othomn e, ey ae o adieent. the

ARl

SO O @ YOrY an umber o adjacend
VOt U AR O al allemanng seguciee
v Ve b dintimet vertiees anud edpes
anh that ¢ Voo an adee of O Siee eachy

adee sy determnad s omd vertices, ol
BYCUNRVIRAY Y WA W v v or the pathy,
Ak deaoedad A path vy Vet W Vi Whete v,
andd v rosnadd Byan edpes wocalled a ewide, A
VAT G connau i it thone exasix a path joming
CAD At oW vattiees e G Thuas, G0 a0 praph
aaaieiing a icvommumeation petwaork s
oAUt W Rnow that s possaile for any two
JUV ey i e notwark o comimiimcate. We shall
WAL AW attiention 10 conavted. paph,. The
Dalrny repieaeiiation of a sraph, mowinch element
ab O row and )" column represents tength of ¢, is
callad e Wegeed mandv of that praph.

TNC Jenem o @ parfas the sum of length
ol adges 1 contans. The @swanee (i) w the
enpth of the shortest path yomng v, and v, The
Jiatanoe hotween votoaneihas o e considered as
N et d e 2 A matny obtamad atter row and
codanm raducnon of a matmx of a graph s called
P end WA mairay, whiere row raducuon s the
subiracton of keast element from each element of
the row and column reduction s the subtraction ot

the  east clement from cach element of the
Sodua.

4 Algarithm

! lnput - waightad mamx @ D,

D" Raducaed weighted matriy,
U Sats ot all possibie tours,
Row column penalues.

Starting trom a
Selectng 0 U @

alread)y visited then select next mimmum ¢,

\

'\ Union

S= ST—E T:

Redundant puth removal for cach k by

removing all paths v, vy v, except that of
Tun i'*-c'-i* c‘h "‘ rui !

L

Insertion of path v, v v, I [(ea+ ¢ ) < ey ).
Remm vector for shortest tour.

i"'; f'l

4, Application of the constructed model

For the given graph find the weighted
mattx ol the netwark with diagonal elements o,
Fad the reduced werghted matrix by applying
row and column reduction  operaton. Starting
(om the first vertex lind all possible tour by
selecting zevo elements in the reduced weighted
matiy, i there v no edge of 2¢ro value of
avatlable to complete such tour the edge with next
most minimum value will be selected instead.
Combined all the possible tours,  After  the
combmation of all the twur, start with a tour
consisting of an arnteary ity and then choose i
ciach step a city Ko Thas city s deleted in to the
existing tour between city 1 and j such that the
deletion cost (i.¢ the decrease in the tour's length)

(Cpt ck] }" cu

is maximized. The algonthm stops when all the
cities on the tour (Just once), after that we insert
the city between the two consecutive cities 1 and )
such thataf

(Cat Cy < ¢,

by using SD matrix. In this way the OSP tour of

the given network s

| =2—=3—=22—=4-—]

with the total cost 30, in contrast with the TSP

result
| =3 =2 =4 ]

with the total cost 40,
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S Conclasion

la thus paper, we studied the optimal
salesaan probiein and proposed a new algonthm
m QSP. by constdering the weighted matnx of the
graph. Fiest we have calculated all the possible
ours, then we have combined all these tours, n
the end we have applied the removal & insertion
o get the optimal vertices in haphazard routes,
Qur example showed the supenonity of OSP as
compare to TSP
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