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2 6 NetworkOptimization

Networks are everywhere transportationelectricity communicationinternetwad trains

optimize Its optimise
coverage

with optimiselengthofpathoptimizecapacities
links soflowismaximal

Networkoptimization problems are often specialtypesof LPproblems as it wasfor
thetransportationproblem

Example to illustrate problem types SeervadaPark Hillier Lieberman Chapter91
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Typesof problems

Shortestpath problem Whichroutefrom to has smallestdistance

Minimumspanningtreeproblem Install communicationlinesunderroads soeverypairofstations

is connected whileminimizingtheconstructioncosts

Maximumflowproblem limits areset on transportation via eachroadMaximize

numberoftrips visitorflow from00 to



First some network terminology
language mathlanguage

NetworkGraph

ares arcsledges i j i je ni k 3 herecorrespondto

are

qq.es
Tainted

Path Sequenceofmatchingarcs e.g GTL
11121 12,31 13.4 14.31 13.41

Cycle paththatbeginsandends atsamenode e.g 11.21 12.31.13.41 14,11

A network is connected if thereis an undirectedpath betweenanytwonodes

eg
Seervadaparkabove is connected 1 Ef is

not connected

Tonneatingareshere

Atreeis a connectednetwork thathas no cycles
Eg tree not a tree

cycle

tree

Next we brieflydiscuss somespecialalgorithms for theproblemtypesabove
Afterwards we discusstheir LP formulation in a moregeneralcontext



ShortestPathproblem A
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Goal Findshortestpath from tot
Algorithm

Startwith as a solvednode all othersare unsolvednodes

List candidates Foreachsoleduodeselecttheshortestconnectiontoanyunsolvednode

Otofallthese selecttheshortesttotalconnectionthisbecomesanewsolvednode
incaseof a tie wehaveseveralnewsolvednodes

Repeatwithnewsetof solvednodesuntil is reached lie utiltisasolvednodel

Table for our example
iteration Solvednodes Closest Total

unsolved distance
thnearest Mindistance last

steph directlyconnectedto node connection

Hotal of node Fnewsolveduode

soleduodes
unsolvedmodest innextstep

1 00 A 2 A 2 O A
213 9 it C 4

B E o C
B 212 4

C
A B

4 A D 247 9

I c

t
E 4 3 7
E 4 4 8

E 7 B E

I it t D 2 7 9
5 B D 4 4 8 B D

D 7 1 8
D

E D

6 I 0 t T 8 5 73
T 7 7 74

T 13 D T



Purple solvednodesthatarenotconnectedtoanyunsolved
nodeslandcanthusbeneglected

infurthersteps
Bae Solvednodesthatareconnectedtounsolvednodes

Shortestpaths O A B E D T and O AB D T withtotaldistane 13


