
Transporta
tion

Problem
byVarious
Methods

Usinglinearprogrammingmethodtosolve
transportation problem,wedeterminethe
valueof

objectivefunctionwhichminimizethecost
fortransporting and also determine the
numberofunitcan be transported from
sourceitodestinationj.

Ifxijisnumberofunitsshippedfrom sourcei

todestinationj.
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1.Introduction

The first main purpose is solving
transportation

problem using three methods of
transportationmodelbylinearprogramming
(LP).The three methods for solving
Transportationproblem are:

1.NorthWestCornerMethod

2.Minimum CostMethod

3.Vogel’sapproximationMethod

TrannsportationModel

Transportationmodelisaspecialtypeof
networks problems that for shipping a
commodityfrom source(e.g.,factories)to
destinations(e.g.,warehouse).

Transportation modeldealwith getthe
minimum- cost plan to transport a
commodityfrom anumberofsources(m)
tonumberofdestination(n).

Letsiisthenumberofsupplyunitsrequired
atsourcei(i=1,2,3.......m),djisthenumber
ofdemandunitsrequiredatdestinationj
(j=1,2,3.....n)and cijrepresentthe unit
transportation cost for transporting the
unitsfrom sourcesitodestinationj.

Andxij≥0forallitoj.

A transportation problem said to be
balanced ifthe supply from allsources
equalsthetotaldemandinalldestinations

m n
si= dj

i1 j1

Otherwiseitiscalledunbalanced.

A transportation problem is said to be
balanced

ifthetotalsupplyfrom allsourcesequalsthe
totaldemandinalldestinations

Otherwiseitiscalledunbalanced.

METHODSFORSOLVING

TRANSPORTATIONPROBLEM

Therearethreemethodstodeterminethe
solutionforbalancedtransportation
problem:

1.NorthwestCornermethod

2.Minimum costmethod

3.Vogel’sapproximationmethod

Thethreemethodsdifferinthe"quality"of
thestartingbasicsolutiontheyproduceand
betterstarting solution yields a smaller
objectivevalue.



Wepresentthethreemethodsandan
illustrativeexampleissolvedbythesethree
methods.

1.North-WestCornerMethod

ThemethodstartsattheNorthwest-cornercell
(route)ofthetableau(variablex11)

(i) Allocateasmuchaspossibletotheselected
cellandadjusttheassociatedamountsof
supply and demand by subtracting the
allocatedamount.

(ii)Crossouttherow orColumnwithzero
supplyordemandtoindicatethatnofurther
assignmentscanbemadeinthatrow or
column.Ifbotharow andacolumnnetto
zerosimultaneously,crossoutoneonlyand
leave a zero supply (demand in the
uncrossed-outrow(column).

(iii) Ifexactlyonerow orcolumnisleft
uncrossedout,

stop.otherwise,movetothecelltotherightifa
columnhasjustbeencrossedoutorbelowifa
rowhasbeencrossedout.Gotostep(i).

2.Minimum-CostMethod

Theminimum-costmethodfindsabetter
starting solution by concentrating on the
cheapest routes. The method starts by
assigningasmuchaspossibletothecellwith
thesmallestunitcost.Next,thesatisfiedrowor
column is crossed outand the amounts of
supplyanddemandareadjustedaccordingly.If
both a row and a column are satisfied
simultaneously,onlyone is crossed out,the
sameasinthenorthwest–cornermethod.Next
,look for the uncrossed-out cell with the

smallestunitcostandrepeattheprocessuntil
exactlyoneroworcolumnisleftuncrossedout.

3.Vogel’sApproximationMethod(VAM)

Vogel’sApproximationMethodisanimproved

versionoftheminimum-costmethodthat

generallyproducesbetterstartingsolutions.

(i)Foreachrow (column)determineapenalty
measurebysubtractingthesmallestunitcost
elementin the row (column)from the next
smallestunitcostelementin the same row
(column).

(ii)Identifytherow orcolumnwiththelargest
penalty.Breaktiesarbitrarily.Allocateasmuch
aspossibletothevariablewiththeleastunit
costintheselectedroworcolumnsatisfiedrow
orcolumn.Ifarow andcolumnaresatisfied
simultaneously,onlyoneofthetwoiscrossed
out,andtheremainingrow(column)isassigned
zerosupply(demand).

(iii)(a)Ifexactlyonerow orcolumnwithzero

supplyordemandremainsuncrossedout,stop.

(b)Ifonerow(column)withpositivesupply



(demand)remainsuncrossedout,

determinethebasicvariablesintherow

(column)bytheleast-costmethod.stop.

(c)Ifalltheuncrossedoutrowsand

columnshave(remaining)zerosupplyand

demand,determinethezerobasic

variablesbytheleast-cost

method.stop.).

(d)Otherwise,gotostep(i).

ILLUSTRATIVEEXAMPLE

Millennium HerbalCompanyships

truckloadsofgrainfrom threesilostofour

mills.Thesupply(in

truckloads) and the demand (also in
truckloads) together with the unit
transportation costs pertruckload on the
different routes are summarized in the
transportationmodelintable.1.

D E F G Available

A 11 13 17 14 250

B 16 18 14 10 300

C 21 24 13 10 400

Requairement200 225 275 250

Table 1. Transportation model of
example(Millennium HerbalCompany
Transportation)

Themodelseekstheminimum-costshipping

schedulebetweenthesilosandthemills.

Thisis

equivalenttodeterminingthequantityxij
shippedfrom siloitomillj(i=1,2,3;j=1,2,3,4)

1.NorthWest-Cornermethod

Theapplicationoftheproceduretothemodel
oftheexamplegivesthestartingbasic
solutionintable.2.

Table2.Thestartingsolutionusing
Northwest-cornermethod

Since ai = bj=950

TheStartingbasicSolutionisgivenasfollows:

Thefirstallocationismadeinthecell
(1,1),themagnitudebeingx11=min(250,200)
=200.The

Secondallocationismadeinthecell(1,2)and
themagnitudeoftheallocationisgivenby

X12=min(250-200,225)=50



Thirdallocationismadeinthecell(2,2)andthe
magnitudeoftheallocationisgivenby

X22=min(300,225-50)=175

Fourthallocationismadeinthecell(2,3)andthe
magnitudeoftheallocationisgivenby

X23=min(300-175,275)=125.

Fifthallocationismadeinthecell(3,3)and
themagnitudeoftheallocationisgivenby

X33=min(400,275-125)=150.

Sixthallocationis madeinthecell(3,4)andthe
magnitudeoftheallocationisgivenby

X34=min(400-150,250)=250.

B 16 18 14 10 300

C 21 24 13 250 400-
250=150

10

Requairement200 225 275 250-
250=0

2. Cell(1,1)hastheleastunitcostinthe
tableau(=11).

Table2T.P.solutionusingNorthWestcorner

D E F G Available

method A 200 50 17 14 250

HenceanIBFStothegivenTPhasbeenobtained 11 13

andisdisplayedintheTable1.1

TheTransportationcostaccordingtotheabove
route

B 16 175 125 10 300

isgivenby 18 14

Z=200×11+50×13+175×18+125×14+150×13
+250×10=12200.

2.Minimum CostMethod

Theminimum-costmethodisappliedtoExample

(Millennium HerbalCompany)inthefollowing
manner:

C 21 24 150 250 400

13 10

Requairement200 225 275 250

A 200 13 17 14 250-

11 200=50

B 16 18 14 10 300

C 21 24 13 10 400

Requairement200 225 275 250

1.Cell(3,4)hastheleastunitcostinthetableau
(=10).themostthatcanbeshippedthrough(3,4)
isx12=min(250.,300)=250.whichhappensto
satisfy

column 4 simultaneously,wearbitrarilycross
outcolumn4andadjustintheavailability400-
250=50.

themostthatcanbeshippedthrough(1,1)is
x11=min (200.,250) =200.which happens to
satisfy

column 1 simultaneously,we arbitrarilycross
outcolumn1andadjusttheinavailablility 250
-200=50.

3. Continuing in the same manner ,we
successivelyassignCell(1,2)hastheleastunit
costinthetableau(=13).themostthatcanbe
shippedthrough(1,2)isx12=min(225.,50)=50.
whichhappenstosatisfyrow 1simultaneously,
wearbitrarilycrossoutrow 1andadjustthein
requairement225-50=175.

D E F G Available

D E F G Available

D E F G Available

A 11 13 17 14 250

B 16 18 14 10 300

C 21 24 13 10 400

Requairement200 225 275 250



A 11 13 17 14 250



D E F G Available

A 11 50 17 14 50-50=0

13

B 16 18 14 10 300

C 21 24 13 10 400

Requairement 200 225-
50=175

275 250

4.Continuing in the same manner ,we
successivelyassignCell(3,3)hastheleastunit
costinthetableau(=13).themostthatcanbe
shippedthrough(3,3)isx33=min(275.,400)=275.
which happens to satisfy column 3
simultaneously,wearbitrarilycrossoutcolumn
3andadjusttheinavailability400-275=125. ThefinalT.P.rout

5. Continuing in the same manner ,we
successivelyassignCell(2,2)hastheleastunit
costinthetableau(=18).themostthatcanbe
shippedthrough(2,2)isx22=min(50.,175)=50.
whichhappenstosatisfyrow2simultaneously,
wearbitrarilycrossoutrow 2andadjustthein
requairement175-50=125..

6.. Continuing in the same manner ,we
successivelyassignCell(3,2)hastheleastunit
costinthetableau(=24).themostthatcanbe
shippedthrough(3,2)isx32=min(125.,125)=125.
whichhappenstosatisfyrow 3simultaneously,

we arbitrarily cross outrow 3 and balance the
availabilityandrequairement.

D E F G Available

A 11 13 17 14 50

B 16 175 14 10 175

18

C 21 24 13 10 125

Requairem
ent

200 175-
175=0

275 250

D E F G Available

A 11 13 17 14 50

B 16 18 14 10 50

C 21 24 150 10 150-
150=0

13

Requairement 200 175 275-
150=125

250

D E F G Available

A 200 50 17 14 250

11 13

B 16 175 125 10 300

18 14

C 21 24 150 250 400

13 10

Requairem
ent

200 225 275 250

D E F G Available

A 11 13 17 14 50

B 16 175 14 10 300-
175=125

18

C 21 24 13 10 125

Requairement 200 175-
50=125

275 250



TheTransportationcostaccordingtothe
aboverouteisgivenby

Z=200×11+50×13+175×18+125×14+150×13
+250×10=12200.

3.Vogel’sApproximationMethod(VAM)

VAM isappliedtoExampleinthefollowing
manner:- We computes the difference
betweenthesmallestandnext-to-smallest
costin each row and each column are
computeed and displayed inside the
parenthesis againstthe respective rows
and columns. The largest of these
differencesis(5)andisassociatedwith
the first column is c11 ,we allocate
x11=min(250,200)=200inthecell(1,1).This
exhausts the requairementof the first
columnand,therefore
,wecrossoffthefirstcolumn.Therowand
columndifferencesarenow computedfor
theresultingreducedtransportationTable
(3.1),thelargestoftheseis(5)whichis
associatedwiththesecondcolumn.Since
c12(=13)istheminimum costweallocate
x12=min(50,225)=50.



C 13 10 400(3)

Requairement 275

(1)

250-
125=0

(0)

Table3.4

Table3.1

Table3.5

Eventually,thebasicfeasiblesolutionshown
inTable3.7isobtained

Table3.2

Thisexhauststheavailabilityoffirstrow and
therefore,wecrossoffthefirstrow.Continuing
in this manner ,the subsequent reduced
transportationtablesandthedifferencesofthe
survivingrowsandcolumnsareshownbelow:

Table3.3

Thetransportationcostaccordingtothisroute
isgivenby

Z=200×11+50×13+175×18+125×10+275×13
+125×10=1207

D E F G Available

A 200 13 17 14 250-
200=50
(2)

11

B 16 18 14 10 300(4)

C 21 24 13 10 400(3)

Requairement200- 225 275 250
200=0

(5) (1) (0)
(5)

F G Available

C 275 10 400(3)

13

Requairement 275

(1)

250

(0)E F G Available

A 50 17 14 50-50=0
(1)

13

B 18 14 10 300(4)

C 24 13 10 400(3)

Requairement 225-
50=175

(5)

275

(1)

250

(0)

E F G Available

B 175 14 10 300 -
175=125(4)

18

C 24 13 10 400(3)

Requairement 175-
175=0(6)

275

(1)

250

(0)

D E F G Available

A 200 50 17 14 250

11 13

B 16 175 14 125 300

18 10

C 21 24 275 125 400

13 10

Requairement 200 225 275 250




