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Application of Shortest Path

Aye Aye Myl
Sbvanmar Instiiole of Intonsiatien
Tochnology
ave aye amyinbio nstedi s

Abstract_ br this paper, @ shovtest pativ algorithm sas stadied,
Fiestly, sthe buvic definitions of graph oy soch ax graph.
directed graph for digeaph), weighted graph, peth and shortess
path will be introdieced. Tha the shostest path algovitioe of
Difkstre infe the MATLAD computer program wes coded and
wpspdivd it to the real road network gf semee fewes ir the Sogaing
division so thal there are tive places in e région, Thic proger
testy e swire-mesvenek slvich inclides 16 feacticery and 28 rowd-
segmaurix. It iv foped that the progrom would ke applicd on rowd-
anetworky of o city or of larger sizes,

Kepwoards: graph, digraph, weighted grapl, patl, siortess paii.
1. INTRODCTRIN

In the city with road-networks, the shortest route berween
every twe locanons s uselisl amd imporant fron ceonomic
and oher points of view. Dsing a shorest path fom one
lfocstion to the other, 2 peson or an orgasizalion may save
his of it tme, cost and olher resources

A weighted graph is o graph in which edge values are
aliocated and o path fength in & weigheed grapls is the sum of
edge weights in the oute. A path with a auminem distance
Between two spectfiod vertices s called a shortest path i the
weighted graph, The shortest path problems are (he most
significant ssues of actual world optimization because they
cam be Tormmsdated and solved as shotest path probless

L GiealH THEORY DS pivilions

4. Givaph

& graph G = (W, E) is 2 non-emply set of verlices {or

nodest and a set of edges tor arcsl An unerdered pair of

vertives is connected with cach edee. IF edge ¢ 5 conpected
to vertices v and w. an edge e i connected (v, Wl or {w, vl
A wiaph like this 13 shown in Figure
8. Digraph

A digraph D =V, B coamprises of 2 non-empey set V
of vertices (or nodes) and a set E ol separated edges {or
arcsh. An oedered pair of vertioes 18 connected with each
cdge. If o conncets o the ordered pair {v, w) of vertices, the
cdge ¢ is denoted (v, wi In the Figure 2, e=ty, ol oosiw,
Wl el Wh ea=v, VI eesiw, v &y, wl Dois a stmple
digraph af all of ['s arcs are separate and there are no foops.

<4

Mhyat Mo Klumg
Sy lastitete of Indonmatan
T banodiny Techmoslogs
miyal meow hlsang oo mutedi.

War Zin Plyo
Myvaramar bnstitube of nlormabon

with et pliyisiomislede o

Fig. 1 Giaph with W th v, e, ) o

Fig 2. Dngraph wath %

Wedgediredd v el
A veal mumber, called its webght, can be connected with
cach are of a digraph B Then I s called o weighted
digraph along with these weighis on its ares  In mosi
appheanions weights are positive values.

A wrghted graph with weighss
D, Pt osed Shoriest Pash

If & person goes anoa journey that starts i a cortain own,
rans through seversl towns and ends in a certain town, a
persan mast know a path and a shoriest path,

An aliersating sequenve of n-1 vertices and n oedges
sturting with vertes v and ending with vertex v, s a path
between two designated vertices v and v with length n,
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demoted by (V0 V.8,V V

p €V b where

€, conmects with v and v for =12, . n

A path wiil s sesimem distance between wo
spectiied vermces is called o slortest path i the weighted
graph

Fag. 5. Weighted graps with path

§13, DMUKSTRA™S ALGORTEIM

Byifkstea’s algorithm Gmds the length of a shortest path
and shoriest distapce from amy verex o othay vertex in a
coanected and weighsed graph.

}'... ,I')l Ii&.’s.‘:;l*‘fl'l v

Suppose (0 1s o connected weighied graph with vertex s
Vo= dwy, ..., veb i which all weighes are positive and lei
Livit be the label of the vertex v and the weight of edpe
connects with v, and v; be greater than 2ero,

Ditkssza’s aslgorithm finds the shorest distance and
shortest path by addisg vertices v v, inge the this path
as follow:

Starts with the weighfod axn matris of o simple
welghted digraph or weighted graph, M=(a.),

whoere o, = the weight of the edge from verex v 1o

VETHEN ¥y,
ax=1,
a, = o, if there is ao cdge fom vertex v o
WEITEX V.,
and i is the mamber of vertices
Set Livi) =0 and Loviy=o Tor all vertices vy,

Then choose vertes vr adjeent fo v with minimuem

Livsy by wseng the equation
Livay = min{Liva), Livi) # waghit vy, vapl.

That s, 1 step L vertex v, 35 inserted in the path from
vortex v to vertes v,

I step 2, vertex v 18 inserted i this path.

Continuing in this wav, at termiimation. Liva) is the lengih
of a shortest path from vortex vy o vertes vy,

F. Example
Consider G is @ weighted grapa

o Lo

Lot Lifyis the shortest distance from vertes & to vertex £

TABLEY Patuk Linars Tasid

Path Ly L

¢ B doo)
B od e D

Frome the above abie, the shonest distance is [3

and shortest path is {a, o, b d, e £

IV ComRG DERSTRA™S ALGORITHM

There are several compuater programs i the graph that

arch and Applicattons, 201%, Vob-

L. lssue |

==]
o
14
ii
13

fimd @ shortest distance and a shortest path between

vertices.

The shortest path  algorithn of  Dijksiea
MATLAB computer progran: was coded as follow:
function [d P] = dijkstralgorithmiGustart.desting
stan==destin

& =¥,
P=fstazt].
else
€3 = dra
1 destins
destin
end
G Rawl o lehanged G Lostaren ),
engthassizetGl )
Width=zerosi lempthi ),
for =2 lengthA
Width 1,ap=0;
Whidth 2,460 Lk
end
for =1 0 lengthA

while Pe={sizei Widih. k-1
P=P+1;
D 2=sortrows( D2, 1 1;
=DN12N
Widihi P, 1=k;
D=1
for =1 . sizef D215
WD b Dsi ke D oGk, 12200,200
st D220 = Disik, Dy=Grk D220
DXLl = D DXl y
end
erd
For 12 | lengtld G}
Widthi Pa=Dasdi. 1)
enl
end
H destin==s1
P={i]:
elae
Pl desting.
el
e= Wit saeed Widsh, § pdesting:
F 70

]
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T = listalgoritlan PWsdihostan, desting;
end
enil
fumction G = RowColehangetGasb)
SExebange clement ol colune:
buffer=Ci{:.a),
il s
Gi s bpsbulter,
“uBxchange element at row;
butler=(i{a,
Glasi=(ib, 5
G b p=hudter:
cnd
function L = lstalgonithmi LW s.d)
mdes=sizei W 15
whiile ingdex -0
W2 )= Witz W Ldy
L=[L sk
index=0:
else
inden 2=l W.l 1
whiile index2>0
i Wi index2 41 Wiindex2- Ll
L=l Wikndex2, i3]

L=tistaloorithod LW s Windex 2. 1 5

index 2=0;
chse
indes I=index2-1,
end
ndex=0;
end
e
end
el
function G = drawgraphiCi.b.s)
i g ]
far : sizelG, 1)
for =1 mze (i}
L )==0
Giti =1
end
end
e
ehud
i g==2
for =1 : sizej(G.1}
for j=1 : sizei(il g
RSTINNE ]
Cxi gt

{7, Exapie

Suppose G s a weighted praph in below.

Frg b Wemghted graph watl weeghts
Inpu the dana:

G=042000. 401 530G, 2081003830210
0010203 00863014

[d B] = dipkstra €5, 1.6)

The result is

d=13

P=132456

That is, the shertest distance amd shortest path from
wertex | to veriex G oare 13 amd (1, 3, 2, 4, 5, 6 sespectively,

V. SoME RESULTS AN Finvomas
[ this paper, the prograo with partal road-notwerks of
some towns o Sagaing division was tested. Such a partial
regd-aetwan® with 16 wwns and 28 road-segments 15 shown
in Fig.7. Here the road-lengths are in kilometers. The list

representation For this poartial road-network is shown in

Lot ,-‘h}‘;d.m'
Budalin

vertes 4
Shweho = vertex 5
Myinme = veriex 0
Chaung U wertex 7
Momywas = vertex 8
Kani vertex @
Khin-1 vertex L0
Wetlet = vertex 11
Sagang = vorlex 12
Myaung = vertex 13
Salingyr = wertex 4
Pale = wpThex 15
Yinmnarpin = vertex 16,
Input duta.
s={EEELL 112223445511 1112607788
16 16 16 14 .
[23456T83IRO43 101081 6102RT7 13813
14 169 14 15 15
wiekghts = [51 70 %4 6046 65 43 38 32 33 437 21 35
3T RE T4 60 37 2T 2233 1947 32 36 19 35

By wsing the techmical tool dn Matlab. the result plot 15
the parbal sosd-oetwork with 16 towns and I8 romsd-
segments shown in Figure 7.

The result plot
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Fig, 7 A purital rosdnmwork of Sagaing division

The shortest distance and shortest path between bwvo
specified towns will be caleulated by using Mudlab computer

program.
Input the data:

G=051 708 046 6543800006000
SIOMO0B032320000000;
TOIROMO0OOEOG G0 00
R4 027000821 0006000,
GROO3ZT0000G353TOOG00;
4000063700088 OF 27 000
C500063702000G033G00
3220000220000 00 19047
O33000G0060000000 32,
Opa2135000000000G00%
GOOO3TEROOOG00740 004
oaodatGao0T+00060
GOOGU27330000000G0¢,
GOHCHOGING0 000035 36,
DOBGOOD0000D0 35015
OpHOGGO04T 32000430 1900

P=£7612

That is, the results indicane that a shortest path froms
Menywa o Sagaing s iMomyws, Chasng-U, Myinmo,
Ragning} and a shortest distuncs s 119%m.

VI CoNCLuUsIonN
There are several govemment and private organmations in
a town whose cars must UpCre One of o ines a l.|.l'_\f
between tw designnted town places, The organisations can
consmdershiy suve sherr costs, time and other reseunrces by
s the enthance  the

shortest paths and  can also

organizations ' productivity sed cflectivesess In addition,
some  graph theory applications are helpful o diserete

mithe matics, computer science. and other applications.
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