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ABSTRACT
Transportation is a special structure of linear programming, and is

concerning with the transportation of a homogenous product (or services) from a
number of sources, often called origin that have specific quantities of supply t a
number of destination with certain quantities of demand (or requirement). The
ultimate aim of this model could either be to minimize the total transportation cost
or maximize the total transportation profit. Transportation model can be done in a
tabular or matrix form: columns represent the destination while rows represents
the sources. The unit cost for each route is given as well as the output of each
source and the requirement of each destination. Where total supply differs from
total demand and vice versa, a fictitious source or destination (usually allotted
zero cost) is added to absorb the excess. This research project uses Nigerian

Bottling Company (Coca Cola) as a case study.
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CUOAPTER 1 - INTRODJCTICN.

Transporlalion can be delin~d as the conveyance or the movernent o

goods and malcricis from one piace to anciner. Transpericaon s
been a vital aclivity of man over ine ages of developrnent, Tho nzod
for the movemen! or conveyarce of ¢oods arises from iha focd

they have o be fcken fo where desired alter being produccs. o

transportaiion of coods arises from the necd to satisfy basic neaacs e i

social, culiurai, or business.

In Nigerig, and most oiher African countrics, fransporication is oo aiocd
in four main areas namely; Air, Road, Rail and Water, This roraarch
concerned with ihe road fransportation.  All of ihis irans;osicdion
means serve a common purpose and that is movement cf paonic ard
goods from ore place {o anotner. Transnartation is faced with various
types of probiems wwhich affect the movement of pe(\;“‘“ o oood:

i

from one locaiion fo another. The road irarnnoort system s foooad vl
numerous prodlems namely: Hioh fares, scarcily of fuel vinich o o
the delay of distributing goedds from 1he source io e warious
destinations, disreqgard of fraffic ruics by road users whicn zad 1o
accidents, armed rosbery, iack of good rocdls, lack of {raffic "t ono
traffic faciifies, trallic accident analysis. Al of these lec 1o oo rood

transperiation pronlemin the country.

Transpor!aiicn  improvement nrimarily  focuses on overcor g

common obsiccle, which is the distance Lbeiween places. Thi aesn
as a barricr in terms of time and cost and will solve 1o an ool ia
problem of safely, convenicnce and comiort. N oallca, any
~improvement in fransporiation ihot leads 1o reduction in ailive v or
cost or boih overcom=s the majer barrier presented py Cislarca, fore

often than not, transporiation routes are shicight lines bemwoon oo



places with the exception of mountain or water bodies, posing s

obstacles to a straight line

o *

1.1 -Backgreund Of The Siudy

Transporialion model is concermned basically with the franshoriciinn of
homonecnous producls or service from ¢ number of sourcos, oficn

called origins ihat have speciiic quaniifics of supply to ¢ nuriner of

destinalions wiinh certain cquanii.os of demandt.

Transportation problems are often used in fransportation wler Aino, Tor
instance, where goods are at . warehouse, tihe pronlem micyi Lo o
assign warchouses as the source, the cusiomers as destinations ¢ ihe

costs to represent the per unit transportation cost.

Coca-Cola is the most successful foreign company  Irancocting
business, cspecially in Asio, cccording to an expalncie nudacs:
execulive i a recent survey punished in Hong Kong in 2u05 by

pharmacist Dr. John Styih Pemberion in his bour Africa Ceorgia USA.

Dr. Pemberion’'s pariner, Mr. tranik M. Rebinson gave cocd-coia s
fancy name ithat distinquishes ine famous rademcrr. Cocoo-oola's
content remains secret has it has {or over a nundred veors. Tho Toraoiu
known as "MERCHANDISE 7X", is kept ir « special secuniy vaut i o
bank in United States.

Firstly, coca-cola is disiributed in hwo different ways: Depol and s

> Basic
This deals with sales trucks and how iney are being inoded,

¢

according 1o ineir request from the customer.  Thzl rooues
depends on the sale rool, the load on a daily basis alier winicih
settlement sheet is prinied for each fruck. This seificment shoa!

recorcls what the salesman has tarken out ond whal e roisos

]



with. A case where the salesman returns without 5 craies would

indicate that he sold both mincrals and bhottles.

v v
I

Il deals with the distribulion in different form uniike Casio, o 22 on
withy the qally stock posiion they disinbute on daily nacs onn
based on what the cusiomer request, the produce wov 0/
invoice for goods ircmefer, v hich keeps irack of ths m tReh
have been transporicd 1o ihe depot and the name of 1o v,
number of fruck, the storekeoper will aiso sign witn e crl 2oie,
He wil ciso record ihe quaniily, unit price and exdencaa oo

and wihen ihe goods is delivared o its aestinalion. Thor ioosis

1

would have lo send an coxnowiedge letter to conim v
ha/she has received the gooas.
Manulacturers are the ones that produce iz minercl in ihe cornoaeay
In the prociuciion planning ihey have thelr own hours of nrocdutiom,

which deals with the number of crates that will be produced in oh howr

e.g. 1008 o hour, 1o meet opiimal solulicn they work harcior =
they can prociuce 1200 per hour, the schoculing dime iyl s

number of hours and cases expected in preauction figures.

Lom § e [ - W e A1 S U S .
1.2 = Staicment Of The Probioms

Transporiaiion problems invelve finding the chaapest vy o) o
goods / prcciucis from cerigin sources o cencin
destinations. The numerical lake! on a segmicnt is the cosi ol civoning
one unit 0! coca-cola truck along the rovic. Sometimas shiome. frosis
which are actually used are drawn. Cases obound whers sy oy
be less that the demand or may exceed the demand. Inihis coes ine

mode!is said 1o he unbalanced.



1.3 - Purpoze Gf The Sidy

>
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1.4 -

To detign a mode! thai will minimize he fotal freesnoric)

conse suenily modmizing the tolat franenertation prol

To sche

wiin e cim of iransporiing goods ren certain scurca:

to ceriain desiinctions aif minimum cozi. This vwould ior

hat the dronsportation schedoie woind be woroa

rminiivize the franspaort cost by datermining an initicl moos s o

selulion,

r ' . <

To provide a means of defermining O unigue ciosolin:

t

salisies e aemand and supply requicmants simultanae s

T S

(o xnow ine number of hips esiimaled in the ip oo

2 vehicles for the distribulion of goods to exsorioy

phase T2 ecch fradfic analysis, the zone s mmatensd Vb
divaciod to the zone bv purpose though a z2ono

oy
l

mmedance mainix (lime distance cosi

1 1

To investigale the full social ond envirenmontal cost

. [ oA v et YN .. .
"lhut yooe ) ative Oy Staov

U’}

The fransportation model heips thi resecorchar io know ins muras of

rovtes oxnocicd to be used where fm = nuinbar of rows, mos

columnris). it is usually summarnizec in tobuiar or malrix fon

represcnt fhe destination whie rows represen

!
!

1

fransportation  mode!l s to dotermine, | such  ihod

transportation cost is minimized. T maniy scheduies velhus!
distribution of gocds / products from a certain source suniiy

certain desiination af a minmimum ccast, it aiso datorminags s mo

3 [

of units trensmorted from sowrce i te location .
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1.5 - wescarch Onestions

» How do the aclivitics of the product demanded b vonous

)

clodinalions affect the quantities suppiicd rom the soucn

> Fow cost effeciive is the method 0 company uses in aoliveiie

2L ey RN | ey e
LG DTOQUCT OF SCr/ICe e

7

s fhe opliimal soiwion obiained i o meithod s oo oy

cdopisin deiivery of their prociuct ¢f vanous dastinaiinns s

1.6 - Conpe OF Stacy

ym

This rescarch project is dasignad o exarnine or focus or i o v o o

transportation model distribulion of goods rom source o Corinainn

with ilve aim of achioving the oplimai seiulio

Aufornmiac this is a sysiern of procesing, designed o o

3

capacity of compuler ‘o~ perform cerlan iasks forr v dons Ty

humans, and ceontrol scquence Of operaho Wil NUMCT LSV T o,

Transporiation:  Is concemad basically willy e movemoent G Sl

products from a source o i numerors locahiios or desiinaions,

Model: Is defined as an ideclized o simpliiza represeniotion o o

life situation, sometlimes he system noy cready bein
idea awaiting exaculion.

Route: Is a veay, or cowse taken in goinngg ony starancs 1o o
destinaticn, a round iraveled in det:’aivc«z‘y, ond selling or coinoing

goods. Oris ¢ link or part thatl links the sc Loco and destins o,
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A Uterctivre review is an cssential part of ihe resocren wor o il ne
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3 Repeat step i) until no further improvement is feasible

2.5 = Proviem O The Exisiing System

e

The marnual sysiam of compuiing disliibhulion of goods ¢ivas raom
inefficicney, Ime wasiaos, profil manipuiation, miste
unreliacic ropoids. Doiow cre sonmie of the major seipboacrs of ihe

manucl Cislibution proceoss:

* . M . t g . d
PR S o i
GErs s SHidss ©
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i

Uy g PR ey o~ et e b A
o o ofien hiove an inheroni dslive 1o work,

concoalraiion and routine vork dus o one thing or ine 2fher.
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Doloyved informalion relrievod among other inings consiiutes
- .1 '

UNnecessary daainion

o Probi maninuiaiion ond of yeor purchasing policy can be used to
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system of conmpuiing dishitbuied sysiem. 1T will medily e adsing
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CHAPTER 3 - DESIGN PRGCEDURE

Research encompasses activities that increase the sum of human

knowledge [OECD Definition].

Research and experimental development comprises:

« creative work undertaken on a systematic basis in order to
increase the stock of knowlecige, including knowledge of humanity,
culture and society, and the use of this stock of knowledge to devise

new applications; [OCECD Definition]

s any activity classified as research and experimental
development is characlerised by ~riginality; it should have investigation
as a primary objective and should have the potential to produce results
that are sufficiently general for humanity's stock of knowiedge
(theoretical and/or practical] to be recognisably increased. Most
higher education research work would qualify as research and
experimental development. [DEST 2002, HERDC Specifications for the

collection of 2002 data]

Research carries with it a professional and ethical respensibiiity 1o
disseminate and apply the results of research activity and 1o conduct
research in a manner consistent wi'h the Statement and Guicelines on
Research Practice. An essential choracteristic is that it leads to publicly

verifiable outcomes which are oper: {o peer appraisal,

The complementary activity of scholarship refers to possession of an
extensive and profound knowledge of an academic discipline and the
analysis and interpretation of existing knowledge aimed at improving,
through teaching or by other mecns of communication, the depin cf

human understanding. This chapier introduces various design

12



techniques, instrument for data colieciion, instrument for data analysis
and administration oi insfrument as may be necessary to achieve ihe

design goal.

3.1 - Research Design

Research includes pure basic research, sirategic basic research,
applied research and experimenial developmaont [ABS 1998, Australion
Standard Research Classification]

Pure basic research is experimental and theorciical work undertaken 1o
acquire new knowledge without looking for long-term benelits other
than the advancement of knowledge.

Strategic basic research is eynorimenial and  theoretical  work
undertaken to acquire new knowledge direcied into soecified broad
areas in the expectation of useful discoveries. 1t provides the broad
base of knowledge necessary for the solution of recognized practical
problenns.

Applied research is oiiginal work undertaken nrimarily to acquire new
knowledge with a specific opp!icdﬁon in view. It is undertaken either o
determine possible uses for ihe findings of basic research or o
“determine new ways of achieving some specific and predetermined
objectives.

Experimental deveioprent is systematic work, using exisiing knowledge
gained from rescarch or praciical experience that is direcied o
producing new maierials, producls or devices, 1o inslaling now

4

> es, s and services, ¢ improving substantially thosa
rocesses, systems and services, or to improving subsiantially 1hos

already produced or installed.




3.2 = Area Of Study

The area of study is the transportaiion department of Nigerian Bottiing
Company, Coca-Cola Xaduna, cnd the sludy is basicaly on
transporiation model of the company’s sales and distibuiing aclivifies.

The study focuses on the analysis of the dislibuiion of ihree major

producls of the company.

In the cause of colliecting data for this projeci, 63 guestionnares were

P

given cut to the company staft of the comnany. Cut of these, &7

19

people responded, 11 of which wera senior staff,  In cadition fo ink,
one principle <taff and distibulion managear were interviewed, Also ihe
researcher scrulinized distiibulion saies journa! and ennuct distribuiion

sales reporls.

4

3.4 - Sample and Sampling Techniques

If you survey cvery poison or a wiele set of usils in a ponulation you
are taking a census. However, this method is often irmpracticable; as it's

often very cosiiy in terms of time and mency. For examegie, a surve,
that asks complicaied questions may nead (o use hainad inlerviewers
to ensure questions arc undersiood. This may 22 0o expensive it evary
person in the population is o be included.

Sometimes faking a census can be impossicsic. For example, a cor
manufacturer might viant to test ihe strenctn of cars being procuced.
Obviously, each car could nol be crash iested io deotermine s
strengthl

To overcome these problems, sarmiples are toren from populations, and
estimates made cabeut the tolal populaiion based on information

!



derived from the sample. A sample must be large enough to give a
good representation of the populaiion, bul small encugh fo ke
manageable. In this seciion The lwo maior ypes of sampling, rendem
and non-random, wil be examingal,

RANDOM SAMPLING

In random sampling, ali iters have some chance of selaclion that can
be cclculated. Random sampling technicue ensures that bias is not

infroduced regarciing who is inciuded in {he survey. Five common

Ty

random s~mpling fechniques are:
» Simple random sampling,

* Systemaiic sampsling,

« Stralified sampling,

 Cluster sampling, anic

* Mulli-stage sampiing.

SIMPLE PAMDOM SARTHING

With simple random sexmpling, each item in a populaiion nos an equa!
chance of inclusion in the sampie. For example, each name n o
telephone book couid be numbered sequeniiciiy. IF the sampile size
was to include 2,000 people, ithen 2,000 numbers could be randony
generaied by computer or numipers could be picked out of a hat.
These numbers could then be inalched 1o names in ihe telephone
book, therchy providing a list of 2,000 peopie.

A Tallslotto draw is a good example oi simple random sampling. /A
sample of 6 numbers is randomiy generated rom o populalion of 45,
with each number having an equai chance of being selzcied.

The advaniage of simple randorn someling is incl it is simple and easy
to apnly when small populations are in/elved. Howoever, Dacause every

person or item in a population has 1o boe lisied before ihe



corresponcing random numbers can e read, his maihod is very
cumbersome to use for large populaiions,

SYSTEMATIC SAMI NG

Systemcﬁic sczm,':alin . someiimies codicd interval samoling, means ot
there is a gap, or interval, helween each sclaciian. This maethod is offen
used in indusiry, where an ilem is sciected for tosiing from a produciion
line (say, every fiiffeen minutzs: o ensuora dhat machines ond
equipmeni are working 1o speciiicalion.

Alternciively, the manulaciurer ro'ahi dacide {o seiect evary 20ih itemn

1 it

on a preauction line fo test for defects ana qucality, This fechnicue

requires the first item to be selecied at random s a stariing point for
testing and, iherealier, every 20ih item is —hosan.
This technique could also be usaed when cuactlioning pecpls ¢

sample survey. A market rescarcher michi soiect every 10i0 pemen

rendom s <

who enters a parlicuiar siore, afler seleciing < person i
starling point; or interview occupants of cvery Sth housz in o strect,
after selecting a house ai random as a stariing poini.
it may be that a resecrcner wanis to select o iz size sampie. In i
casa, il is first necessary 1o xnow the wnole nosulaiion aze from whicn
the sample is being sclected. The approniicie sampling inferval, |, 3
then caiculaled by dividing population size, ), oy reguiraa sample size,
n, as fellows:
I=N/n
If a systornalic sample of S00 studenis weic 10 Do camad out in U
university with an enrolled popuialion of 10,000, tha sarapling intcrvel
would be:
I'=N/n=10,000/500 =20
Note: if is not o whole number, then il is i unded to the noarest whols number,

Al students would be assigned scquential numaors. The sianing poim

would be chosen by selecting a random number pelweon 1 and Z0. K

s
i{)



this number was 9, then the 91h student on the list of students would be
selected along with cvery {ollowing 20th <tudent. The sampole of
students would be those corresnondine o siudent numbers 9, 27, 472,
69, e CPR, 0G40, 9969 onc 997
The advantage of systemaiic sampiing is that it s simpler o select one
random numbdor and than every Y [ 200 memisor on he
than io scloct as many ranciom riumness s somnle size, [ aiso G
good sprread right across the poputation. A discdvantane is that vou
may nced alist To start with, i you wish 1o know your samipie size oad
calevulaie your samisiing interval,

STR/AT ™ H AN L

A generad propionm wilh random sarmpling is ihal vou coula, by chancs,
miss oul a pariicuiar groun in the sompie, Hoviaver, if vou form e
populaticn into groups, and samiple fom each group, you can make
sure the sample is representadive.

i

In siratifiect sampling, the populalion is dividad Inlo agrouns cailed sirc o
A sampie is then diown from within ihese staio, Some axamniss of
strata commoniy used by ine ABS are Sinics, Aae and Sex. Other siraia
may be religion, academic aoility crimarital sicnus

The committec of a school of 1,000 studaiys withes fo cssess any
reaction fo the re-inlroduction f Pasiorar Cove inio ihe schoc!
]

timetable. To ensure ¢ represeniati re sampie of studenis from ail yeor

levels, the commiitee uses the siratied camnbira technicue

In this case the siraia are ihe yar leveis. Wilhin eaen sirala ine

1

committee selects a samnie. So, i a sampi of 100 siudenis, al vear

t

levels would be included. The ¢ udenis in ihe sample would bo

(@)

selected using simple random san pling or sysicmanic sampiing within

each strata




Stratification is most useful when the stratifving variables are simple 1o
work wiih, easy 1o observe and closely relaied o the topic of ihe

survey.,

An important aepect of stradificaiion is thet i con te uszad o selzal
more ¢f one group than aroinor, You may o s if vou feel iha
responses are 1ore lively o vary in one Croun Taan anoiinar, S0, 0 v
Know evaryonge in one greup Das mucn s soins vaiue, you oy neod
a smal scmp!@ lo gel information for that croup; whereas in annihor
group, the values may cdifier widey and ¢ Digoor samnle s neeaad,

N

If you want to combing group fovel informonion (o ool an onswer o0

the whole populalion, you have lo fala ccoount of whad oreponon

you selected from each group (seo 'Bias in Esiimation’ on page 104)

CLUSTE? SATAD

It is sometimes expensive 1o spreact your sarms s Gordss e nosuinion
as a whole. For example, travel can bocome execensive i vou are usindg
intervievsars to travel baetween ponn'a sprocad i over the couning, 7o
recluce cosls you may choose a clusicr sampingg technigy o

Cluster sernling divides the poouiation 100 Grouns, oF ciusierns, A
numbar of clusters are selecied (‘or'zdf)rniy te represent iha populalizn,
and then all unils within selected clusiorng are inciudad in e sampioe,
No units frem non-selected clusters are nmwudaod in the sample. They
are renresented by those from sciectzd ciusicrs, Tnis differs from
siratified samniing, whaore sorme urils are seleciod from cach groun.,
Examples of clusiers may be factorias, scchoos and g2ogrepnic Greds
such as cleciorai sub-divisions. The: sclected cuslers are inen vsed o
represent the population.

Suppose an organizalion wishes o fina oul vhich sporis Final Year

students are parlicipating in ¢ ross Mozin hwould be fco costly ana



take too long lo survey every sludent, of even some sjudenis irom

P

every school. Instecid, 100 schools are randorniv selecied from all ovar
Nigeric.

These schools e corsidarcd fo o clusiors, Then, ovary Yolr
student in these 100 schools is surveyved. In eiiect, studenis in the
sample of 100 schools reprezent aif final Vear o7 danis in Moo,

Cluster samniing has several advanitages: reduced cos's, simziiliod figid
work ard administration s imore convenian.
sample scaticred over ine oniire covorane c.oa, e camnic s moer
localised i relalively fow centings |
Cluster campling’s discdvanicaas is thai tess acauraie rasulis are oiicn
obtained duc o hicher sompiing crrar {f2e2 caction Iniormiciion -
Probler o with Using) than for simple ranaom samoang wiin ine sy =
sample size. in ihe obove examplis, you minhi expect 1o ool mors
accurale estimaies from randomiy seicciing Suioms anross o sene ol
than from randomly selaciing 107 sohoois
those chosen.
MULTI-STAGE S400!

Multi-stage sampiing is live cluster cameohing, but vvaives solaciing o
sample within each chosen ciuster, rather ihen including ali unils in ihe

cluster. Thus, nuiii-stage sampiing i .ve

two stages. In ihe st stage, krge aroups or civsicn ane seecied, Thase
clusters are desioned to contair more pooulahion unlis than e
required for the {inal sannin.

In the second siage, populalion urnis are cncsen ram selecied clusiers
to derive a finct sample. Il more th an two stacas cra used, ihe process
of choosing populction unifs vali n clusieis continues umih ihe fing

sample is achicvad,




i ; SN et e ey
An example of mutisiage sampling is whaoie, fistly, elecioral sud

i e N Y Va2 ,""
divisions ((:Iusters) are sarrpled from a cily or sicie. Secondly, DIOCKS C;

houses are selecied from wilhin the elecioral cub-divisions anc [, thirdhy,

Ny 3 [ Sy ety St N e NG R N
incliviciuc! houses e rorn winin G soiecied DIoCYS N
hous2s
The advaniages of muli-sincs scamniing are CenvoenionRcs, Goonainy

and ehicioncy. Muiii-siaga scaplino doos not reeuie a oo

]

. L U SUTE R S
members N he oot oosuiation, which oo

preparcyion cosl. Thae list of members is recuir 2o oniy for those ciusiors
used in fhe inat stage. ihz man droavenions o mubi-staos samming
is the same as for ciusicr sampling: lover cacuracy dus fo highor
sampling arror

nr wam T T R
DI - !lm IO T PGP aia W 0o

To adequately aodress ng icseqrch quasaa s o varicly of i
collecticn metheds and instruments vill b2 vsed. These meinods i
instrumeants are noi speciic io any one cussion hul provicle deda ih
when used in combinaiions wil adaress ine 1esearcn Guesins.,

Examples of eacn of ihese insirumanis, wiliy a desciniion of du

and aaministration, are availadle in Appe aix .
The dala gatheringy insituimenis are:

o Uear Roquest Survey: @ sencs of ¢uasiions 10 oo answered Dy Usts

{2

who ask to use an Bmaermentcl Tie in <oooe. Tois insirumaen

accompanias il Stuay Tilles or copies of criicios from Siudy

requested from Storage Locaiions.



e Relu fequest

saff or users when making o request for retums cor copies frem

exporirnanial Sty Tiies.

sunraanzing, by Sivdy G

reshetving cour '
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o User Preference Sty ave awidely administered survey fo usars of 0o

e I RS

4:‘

print ond digital iorms of journals, incorporating quecdtions deveioped |

the Fonnalive Intorvicss on characionstics of jo SUMTOIS G
use cmnd ihe user environmaent thatl influenc= ine iy of diciied
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Intervieviing is the raost widely used fechniquz in reguirements

enginec:inT.

Analy-is inharviow fobois e

o Byl

v il chionacs o

i

The informetion ol

design a new system

one.

[T v : -
AN Qromadive Lh o dn oo ving el

conducior

does not depond on
following mainod::

o Intonvicy

sysfemy, aosiractng
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creale the logscal racact of b raw st Shealy, withoui
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T\/picmily, it contring:



« An introduction containing the scope, goals, and chjectives of
the system.

« Data flow diagrams depicting the workflow of the now system,
including the clearidentification of businass tranzcciions.

« A project deta mode! (e.q. ER model).

« Iaforrmation needs: which types of queslions will ne asked of
the system and which dala will support the answais.

« Interfaces with cthar systems,

« Sample report, screen, and form layou's, if requiraed.

» Operdational informalion such as processing {recuencies and
schedules, response fime requirements, resourcs ulilization
constraints.

e Measurable citicria for judging the implemeniaiicin.

The final test of the system, the user acceplance oo, should bz
conducted as a benchmark against this document. Therelore, ali those
factors that will determine whether the users ore sailiziiza wilh the
system should be documented and agreed upon.

There may be a final step in the requirements analysis--to have the users
and top management sign oif on Ihe specification docuiment. {in most
cases, if sufficient contact is maintained with the users duringg the waork,
this step is not necessary.

We need to review the present system before designing a new one,
because:

- it gives the decign feam a good grasp ¢i e Husiness
problems

« it lets them understand the environment in wihich ihe new
system will operate

« it helps make sure everything needed is considere

« it helps fo relate the new design to the old onz for ease of use

e it enhances cooperation belween project tcam and users

24



CHAPTIR 4 - SOTTWARE DESIGN ATl

MAPLEMENTATION

4.1 - Construction of the Problem

-~

I ' e o
) ihvest Comer

From table 2.2 in chanter 2, we show how the MNoril

Method/Stepping Stone Method is shown belov..
Note

» Negative values computed implics thai the route 7 has ¢ saving
of N3 per unit. Therelore it is considered wise if if 7,4 is nHut into use.
Givirn the above position, we revisit table 2.2 crd show ke
recquired movemeni, which will aid the re-allocaiion of uniis in

Teible 4.1

» The maxdimum quaniity must be moved into ZA wiibioy

chanagine
the existing row and column totals. A plus sian s insarted inio 7A

and plus and minus signs in oiher various cocupiod  cells

according to their actual paltern

Table 4.1: Initial solution revisit- d (showing the requircd movemani

use of route ZA)

apacily

X 50@ [3— [_-7]! e
Y IOE H)!L—E " [-;j 250

Z " )5(]~} 50 —Tj}’?so

/7
>
0

demand | 400 400 5{.6 1560

25



Step 3: Reshuflle the unit 1o be allocated according o ihe dictule of
the plus and minus sians by fhe movemén't in tcoble 4.1, In ofher
words the units io be fransferred to ZA are those of the rouie with the
smallest quantity and has a minus sign. The rouie YA gnas out of use

Cintable 4.2, and is repiaced by ZA.

Table 4.2: Optimal Soiution

To A i C capacdly

X i:w()('EJ i‘;’ H [—7}, 550

{

7 10G—7] 150 1 500~ 750
Lel] e 4]
demand | 400 | 400 | 500 | 1530

Total cost: N3,8C0
Step 4: Test table 4.2 for oplimailily.

XB=10-8+6-8 =0 (Mo aciditional cost or sciving)
XC=7-4+6-8
YA=5~4+8-46 =2 (Addilional cost of N3/unif)

YC=8-4+8-4=8 (Addilional cost of N8/unii)

1 {Addilional cost of N1 /unit)

i

i

Given that the outcome of step 4 are ail pasitive, i1 shioves 1hai o
other route would give us further saving. We, thercire, conclude
that the allocation in Table 3 is optimal. Horice we recornmand ihe

following shipping scheduie to the manufacturer.

26



4 i 150 8 1,200
7 c oo 4 2000

Total Transportaiion Cost | - 8,809

b

4.2 -~ Analysis of the Northiwest Corner Methed

The Nigerian Bottling Company Coca-Cola Kaduna Piz, has various
numbers of frucks wiiich care in working condlition and ply ine various
routes claily betwecen the hours of é:C0am and 10:Conm (16 hours
daily). We therefore bace the research on tne Kaduna meiropais.
Cvery morning the transport oificer schedules the nurnier of iruchs
per day from it different tvpes of frucks fo five of the foliowing routes:

Zariq, laabi, Makaddi, kara and Kaurv,

Though the Northwest Corner rule is a simple procedisie {or obiaining
a basic feasible solution of the tfransportalion probizm, the sciuiion
may however, be cdilferent from the oplimum soluion, sincoe ihe

transporfation costs are not taken info condiceration ite ihe Leas

Cost Mcthod.

Jo kara | Kaurw | Zania | igabi Maikafi | Copodity |

From L B i

Q 200 50 257 ;

(o)) o]} [o]] [ol] [=]

R 150160 79 28¢ j
ss] | [ | L) [el] 1o

[ao] | [so) | [e] [ L] ,é

— —- —1 | ;

! 35 | [ 30—] {4:) ’ LIO] 10 | !

demand | 250 |52 [ 150 | 110 K EEE
i




The associated fransportaiion cost is N35,600.

The staircase pattem is shown in the model below and shiows it

the solution is valici.

e e — .
] J:} 1
T !
o |
SRR U Y RS SO ——
3 4 1
B B ANE Gt
i S SRR RS
L i
7 1
} S S |
i |
i - A - —
sy | !
i ;
;
i
i
1 S

4.3 - Irvnlementing the Transporting, Adgoritinn

The computer has become an increasingly  inootioni ool of
operation researcih.  Management Informaiion Sysiems [N alioas
the researcher 1o ute operation reccarch 1o manipuicio,
computerize, compuile,  onaiyze  cnd o moniicr coimpany

performance against projects and budocet.

Decision suppoit system ailov's an analyst to raninulate ihe
variables of a compuierized model of a real sysiem o test and
evaluate the conserpuences of alternative programs Deiore they ore

implemented.

Hence the use of maihematical wrogramming which is ihe
theoretical tool of managemeant science ond economics, in which
NN

management operalions are dascribed as LINEAR PROGRAMNMING

an example of the mathemalical model given for units fransporicd



from a particular source 1o a deslinaticn. I more cormpiex forrms cre

required, the term non-linear programming is anplied,

Mathenmatical pi'cgrcxrnm'n'z\j] is used for piannincy,  produstion
schedule, militay 1o cs, caiculating economic ¢rowin  ond
transportation pro';:uicrm. This is possibie by insariing arsumed vaiuns

for variables in the equaticns and solving for 1he unknowan,

~

r;h

4.4 - Descript of tha oiptistical too! vsed,

<

The staiistical tool emyployad in this studly is s e serics anuyiis oo
explained bHelow:

> Tmo Series Analysic The fime ca2rics anclvsis is dafimed o

stetistical caia wihich are collecied, cixierved ond recordesd

at successive Inierval of time. 1 is aiso defined as racaording

obysservation of o variable, whicih is e funclieon of fims

results in a set of numbars. Tme serics dola are sel of 2ol

from quaniitalive events that are recorced over ¢ paicG o

fime. The analy.is of iime series ciaic on these cireumstoncas

usually focusas on two tynes of prahioms.

« Attempiing 1o edim ile he Taciors of componznis ihar

~rodiices the patierr on the fimn series.

e Using ihis estimaie in forecasiing e Tuiure behaysor of

the fime scrios.

— The feast square method estimating trend

The satisfactory method io cescribe a frend is 1o use a maihometico

equation. ihe typ2 of equation chosen cepends on ihe naiurs of

Conrion ey
L4 RN

the pheanomenon under siudy. If the valuas in ihe e o
o9



expecled to increase of decrease at a constant rate, o straight inc
fit to the datais used. Bul il a constant percentage raie of chanae
is expected, an exponenticl curve may be used. Varicus curves may

be used dependira on fhe circumstance, Hut a siraian fne and

-exponenticl curve are the mosi commor usao,

L t 1lal’\ i b!f.\ NETSIRItE e i( b (‘"\”‘.":!‘]f.’,‘f\r»{ \,’ij’:(" New T i e e
e OO0 vanapie ¥ f(,llrt“-k,ﬂ S INe SIGIDLE LI R R MO Oy v e

serics, which is I'me and v ropresenis he value of dopendand
variable,  x stanas for the nember of years and v s unas o 1o
numbor of producis/crates. Yoars(x) cre codsd in syt oGy inal

the sum is zero, then the linca frend equaiion can ha cive ) s
Yi= o by + @
Fori=1,2,..,n
xy is the coded! years arcd nun ber of prodocis/croian

4.6 - Stotement of (vpoliosis

Hypothesis is o conjectural | roposition, indorred ardd intelinont
about tha solufion 1o the probiom whose vorcchly anct Sonifinanasn s

to be est ablished.

Hypothe:is

Ho: @ =1 = 0 (Estimates ara not < gnificani]

Hi: at least on diifer from zaro

Note: If H) holds, then cslirmaics ara reiia Jle oo acaep ad.

4.7 - Uses of the ana'ysis of time sciizs

30



Y

v

Il helps in understanding the past behavior of variebles and
aiso in delermining iha rote of growth, the exient and direciion
of periodis fluctusticns,  The iransporialion racnanes v/ae
wishas 1o tnow wiweihor the product cisinbuled s T, vien
and why if fiuciuaics, ond how it is compared viath he nurmisen

of producls nceded. To the economist, ine desire 1o race ne

trend of coods andd oxamine ine upword vl GoaTT e

maovemeni of arival time, such analbysis s of craci heln

To study the past nehavior of variables encllzs us 1o recdict
e future iendencizs. To business exccuiivos wio are fo nlan

their production piograrmes such as analvsis, it s of cread

assistance. With ihe help of inis analysis, ihe approyimaic

ostimate of the fulure demand can be macis.

Knowledge of Ine behavior of ihe variable encbics s io on
out ndra-year variaion. These mave aifcciive adversifomeants
o reduce  seasoncn ups  andd  downs b iransooriing

aoods/producis.

The determination of the impact of vavious forzos influaraing

different variables o {aciiiate thair cormmaricon,

Cond D1ty c : 08
- Mreitind of time cories apalys'™s

These include:

X7

Secular method
Free hand method
The semi-average meihod

The moving average mett od

3



> The least square meinodd

-5

We shall fimit this cralysis fo Least Square Malhod of ihe Time Sanes

Analysis.

Table showiralea ! Square ioathod usiny ime 7 o

Years(x) No of Crales 14 %2

1995 116000 25

1926 122000 * 14 :
_ SR N — S

1997 126500 @

1998 1133500 0
1999 140000 IS
2000 148000 1
2001 155000 12
2002 | 162000

2003 169G

I
n

d
o2
b
o)
o)

b =3xy = 435000

S x2 110

a=3y=1447000 = 144,700
N 10

Therefore, yi = 144,700 + 5781524 ..., ]

To predict the numixer of crates thai will be supplicd in 2005, 2000 and

2007, we pui x fo be 6, 7 and & respe clively in ecuaiion 1.

|
~J
~0
W
o)

When x =4, theny =
When x =7, theny; = 185,172.

When x = 8 then yi = 190,955,



Table showing chissquare caleulated

Destination

Observed Supply

lgcio 116,000

' Makarfi

143,800

 Kauru 14016

]43 ‘J l\z

tkara 147,000 143,600
Zaria 14,500 143,680

Hypoii.'s

HO: Supniv s indepondaent of ihe destinati

M1 Supgs

HO stands for nult hypolhesis vavie

Tecision

If the Chi-Scware culculated is ies

HO is accepted, otherwise 1D s
Calculated = 16,413.77
Tabulatod = 92,48

Since calcuiate

depends on ihe destination,

> tabulaled,

v clependcs on the cdastination.

rojocted.

we rejec

H1 stands

ons.

s than ihe Chi-Squc

HO ancl cone

Expected Supply
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4.9 — Validity checks of ihie model

A mosiol s only realisiic from a porlicuity palnn n vinw,

apricrnatenass of o medal is deper dend

Fly EEN l i+
on tho contart wheo o

J

"will he wied. A maodel sihouid be tested continuously viniie B s haen
construciaed. il it's tosiing 5 not caried cul on iy poralal vrn
consitichion,  the  rmod i foods o Qo Sonony

deveiopiment thal makes i difficull to evaiuare The mndel obhiacive

Offf:: e OEN x N 1(/\1

Whaon o modet B compleaad, i should e dosied o5 oo hcio, D0 il
such tesing, the nafure of s deliciency shouin o Gotoimuso o
!

Tha ol P SR P N PP -
concciud, The kinds of deliciency nal a modal can sulior are s

follov.s:

> L oay include irelevont variatiics.,

> Hinay exciude relevant variables.,

» Oreormorarelevant vanables may De evaiu e incne oy,

> s shucture (e, the function ihat relales perormance 0

control and uncentiolled rariantes) may beinaror

The technique hal can bo ouv.ed 0 feslingg ior s o

deficiencies is stalistical in nalure, A commaon mailos o losing e
validity of a mocaal is 1o compare its perfoimanace vaily Pos -+ oot {os
the aclual system. Unforienadaly in our swin case i vwas 1ol Do 1o
obtain relicble histoiical daia of Coo -Cola Kadurno,  Cur rnnlnu
solution was thus compared vwiihy the computed solution. Wik el s in
mind and with {he fact thai cur probam was uoines Do e, vl

could correcetly savy that cur inncielis val

34
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3TETTER 5~ CONCLUGEOMS AND T

L,

This rroiect doemonsirates some of fne oolenficl Donai wincy ine

o T I et L f, S T [ o~ e v S e
ﬁJﬂ?“f s dion m‘\;u;)rr\,-' con ceaive o e s of [OIRIRADEY

tochnictics. This projoct resoorcny wWas 3?"1?;"()5:\.7*:?53(‘ W
definirg t‘ mms ke forics, honsportation andd rucis o
Bottling Company.

The mainod of solving ina 1 wnf,cnori/x
therelore, and o oratical and phy L
meaihc s,
hwas observed inal 1he Maovtinveast Comaer Melhad vos s sl

method 1o o;n;z':\.,f ond fhe only meihed 1o nevvs o Dosio Tnosin s

soluticn, bul cid nol have coooplimal starting soluior, Ao orerad our

objecti/e of sa"uc.a‘v o Monmwast Cormtr NMetnoo g

]
2

transparichon costinits aoh.;,u:z\..

The Voogol's Aonproximanion Melthod and o Loost Cosd Dloinod
showed the ontimad SE'r ina selution vihile s Rosoneond Comar
Metiiod shows the basic fecsible solution.

1

Goods/Product; are fransporied to five ditierent (ool Gover
Arecs from Faduna (orcin) each aoy.  Oibor O Coionian
consicierect - iynes of frucks, capacity, number Of 1oy, e D Ines

ost, ime faxen for ecch frip wo |, necessary 1o dar e o o oraas
cost. From this ci-dar cur soiuhion was Qorive s Gnd o 20 Ons oD Tasls
of the model were implemeniad (o (’il(.'.:i"‘;iz'z\/(;" adesioroauh,

There was a challenge in aelting data fromn Coca-Co' - {adund s iney

did not have the proper necassery recrares,

The iime series model was usadd o {forcas
began bv realizing i could be Leeful io thinlcof asoiss as consing o
frend, scasonal, cyciical o SN
componanls  are remalning constani over s, hEd
appropriate sarics regression model. Ve cnausseo U

to describe trend, a lineor 1o :

seasonal variation, and we saw inai i the eror 1enns oxbilnl Tt ord oy
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vy

avtocorreiction, ihen we o model this by using ¢ fisl-orenes au
regressive process.  As an caliermnaiive io using a franstornmaiion and
dummy variable fo model increasing seasonar variation, G oG

increasing seasonal variation, e con use mulisls oo onnan
methedd.

Discussion with naople could only give ideas on how 1o ¢o oot

missing claiar varicilas ana wity it was wecessary fo do ooreseoroh en

the "Transportaiion Modealing”, not aivie » conzrele ;f"f";,.i':“:';"';ﬁif,:%'i ESRTOt

with T.':@ rosectrah, The meihod of ool vl CeZ
cistiibuion method couidd oriy Do maentionad coaol sonr el orvor

with i?)f,‘:C;‘CIUSQ of insutiicient ime and hvitod reosourcon, s vy o
necessciy at this juncirs 1o give some 120 mmEaEncaln n o Gt of
the preceding discussion.

5.2 - »

TS0 SEEY N \,‘I'!(.af‘uki.} g

The management of Coca-Cola Kaauna shouid hy ';':;:; ete

all fransactions, be il dola of products, cost of manionanos
fuel{at ciicrent iimes) cic. "ii':}s will hanp i Goiermininge »
of lorries/rucks and oiher acvices given boscd on i .-f;.u::c,iécﬁ:,xi o

modi¢:l.

An imorovemeani should be macdle on e
method extensivaly s v fave dons
Method. This vould further evoive poss
scheculing patiern, minimizing ihe transy ortc

The ranagemant should  aciopt  the
transporiing thelr products for source 1o ¢
the fransnortalion cost ana maxinize proiils,

Finally i;‘m software for the irancporiclion modst con oo ool hod,
updatect and Lﬁg«jd@d fo sull ar y oraanizadion vaisein
Transp' von model,
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cuirentCell. TriedPalhs Add(PathDirectizns. Top);

triedDown = fa

continue;

[t
’
A

if (his.clocat r.iscationVelind)

this.clocator. inove

ol

&t

o

this.clocater Lueationifalld = Lrug;

triedDown = i~y

HES

dleft)

s CarrentCell. Trindrathis Ado(PuthDirectitns Le Y,

iiclocator.Movelefi )

i {Lis.CurrentCell 1= null &% Nhis fcinbist{math, this.CurrentColi) && this CurrertCell.Celthl

4
L

currentCell = this CurrentCel;

carrentCell.Sign = curventS

43, SwitchSigis rel cunrentSicny;
vl Add{cursentCely;
tiedleft = fGls
tiedRight = Lo,

currentCell. TitedPaths Add(PathDicctions Righd;

trizdTop = fa
toedDown = fulso;

Conlinue;

Y
(SN
if (this.clocetor d ccationValid)
this.clocator.! fovalinhtl);
clse
this.clocator.LocationValid = true;
triadleft = true;
Al
7

~

if (*triedRight)
{

’

Locaticn



this Cumrent Tl TrindlPaths Add{Puth roctions. Right);

\

( .

4} i

this.clocator bioved

if {this.CurrerCail T= nut && Tthis IsInList(path, this.CurrentCell) L& this.CurrentCell.Celialocation > 0)
P
1

currertCelt = this.CurrentCell;

currertCell.sign = current Sion;

thig, Switod

(el currentSi;

path.Add{cureniler);

curentCell TilcdPathe Add{PathDirssinns. Left);
tric Richt = {alse;

trizdTop = folm;

riedOown el

conlinu

~—~~

ionVai i)
this.clocelonMovele();
¢lse

this.clocator LnzationValid = trug;

tiedRight = {rug;

Nt

i iedTop)
{
tisis. CurrentCul Vricdoabs Add(PathDirestions. Top);
this.clocator.Miovells!y;
1 (Uas. CurrentCell T= nudl && 1this Islnlisi(path, this.CurrentCell) && this.CurrentCeil.CeAllccation > §)
{
currentCeil == this.CorrentOoll;
correntCell Sign = currentSign;
this. SwitchSien{red curmeaign);
poith Acd{cu-enCuiy;
triodieft = fizy;
tiedRignt = Jaleo;
triadTop = fulie;

triedDown = i,

currentCell Trodiathis.Add(PathDincctions. Bottom),;

continug;



if (this.cLovaior L ocationtatid)

this.cl.ocaior.ioveDown();

e
mse

this.clacaterbotationVaid = trun;

triedTep = true;
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QeiedTop && trivditight &8 tricdLelt & & triedDown)
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wieed = this CurrontCe;
sl Remon odendingy;

ah.Count

ount = 1)
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#reglon Private ficids
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protected GleDbDataReader GetReader(QleDhCommand cmd)
{
if {this.conn,State 1= Sy-tom,Data.ConnectionState.Open)
thi’s.conn.Open();
OieDblataReader reader = cmd.ExecuteReader();

rotun reader;

protecied object ExecuteScalat(OleDhCommand cnd)
{
ohyoct value = null;
tiy
{
it {this.conn.State !'= System.Data.ConnectionState.Open)
t'us.conn.Open();
;\duc = emd.ExecuteSealar();
3}
finally

( 1
tiis.conn.Close();

}

retunss vaiug;

prolected vold CloseConnection()
{

this.conn.Clese();

protect:d void ExecuteNonQueryWithTransaction(OleObCommand[] cmds)
{
O!LDb'i'x snsaction trans = nud;
by
{
if (this.conn.State != System.Data.ConnectionState.Opan)
‘ this.conn.Open();
trens = this.conn.BeginTransaction();
forcach (OleDbCommand cmd in cmids)
1
cmd. Transaction = trars;

cmid. ExecuteNonQurery();



trans.Commit();

_—

clen

trens Peliack();

throw;

}

#recion iDisposable Memibers

public voii [zpose()
{
thic.coan.Dispose();

}

#endiesinn
}
pubtic class DemandPoint<DAL :DALBase
{

public DomandPointsDAL {1}

public LanandPointsCollection GetDemandPoints{)
{

DerandiaintsCollection dpe = new DemandPeintsCollection();

CicDbDataReader reader = base.GetReader{hase.GetCommand!"Select * from thl_DemarndPcints™));

whts eadarRead(})
{
sting name = reader["Location"]. ToString?);
int dmand = (int)reader("Demand"];
un A dd{new DemandPoint(name, demanr));
}
ecder.Close();
}
finzlly
{

1
hize CloszConnecticr);

b

roturn Gpc;

public int CetDemand(string demandPoint)

{



public veid AssigrnDemand(string demandPoint, int dmd)
|
{
StringBuinuer emd Text = new StringBuitder();

int demand = this.GetDemand{demandPoint);

if (dennrd wa ()

{

:c'md rext.Append("Insert into thl_DemandPeints (Location, Demand) values (*™);
;cnuﬂ‘c:‘:t.,'\ppcsm(dcmandpoim);

‘eawdTert. A poerd(™, ™;

lcn‘:;ﬂ'c:d.ﬂppen:(.'(dmd);

semd Tert.Ap end! ™"y,

LN
Cie

cndTextAnpend("Update thl_DemandPrints set Demand = );
cmdVext Append(dma;,;
crdText.Anpend(” where Lecation =),

crdText.Append{demandPainty;

cmdToxt. Aeend(™);

base.UxecutelonQuery(base.GelCommand(cmdText. ToString()));
}

Y/end dlass Demar.dPointsDAL

public class SupplyPointsDAL : DALBase
o



pushe SupplyPoinDal () { )

sutiic SupplyPoinCulliction GetSupplyPoints()
7
L

SuputyPointsCoilecion spe = new SupplyPointsCollection();

OleDuDataReader reader = base.GetReader(base.GetCommand{"Select * fromi thi_S ppiyPoints™));

wibile (reader.Rand()

I

\
s ﬂg rame = reader["Location”]. ToString(),
int capacity = (intircader{"Capacity");
spc.Add{new SupplyPcint(name, capacity));

jt

J

bose.CoseConrncuondy;

1

J

retiurn £ng;

biic int GotCopacity!string supplyPoint)

intrtn = G
SiringBuilcer andT xt = new StringBuilder();
cmcﬁext.,ﬂ.ppcnd(”f}f:icct Capacity from tbi_SuppiyPcints where Location = "),

cndTaalAppenis: pivPointy;

- Py,
GrdTastAriond{(™y;

cbject capacity = base.ExecuteScalar(base.GetCommand(cmdText. ToSting()));

(crracity. ToString());

retuim iy

-

public vaid AssignCanacity(string supplyPoint, int cpty)

{

5~ inciuilder cmdTeat = new StringBuilder();



int capiily = this. GetCapacity (o pply Peint);

If (capacity == ()
enctText ppend(Tinsart into el _SupplyPoints (Location, Capacity) valuas (™);
serndbaest./ ppenddsupplyFoint);
|
et Toxt. S opand, ™),
emdText.Sppand{pty);
cnsdlextfAppernd™:™);
!
2
ese

{

‘c.'n:ﬂ‘cxt.x‘;‘;‘ sna{"Update OISy alyPoints set Copacity = ™)
cr festAppead{epty;
cridText.appendd vihare Lozation = ™),
aradlext.append(supplylainty;

N T TR
(SR DAL IINGE H

base LeecutuNonCuery(base.GetCommand(emd Text. ToString()));

public dass TrarsponCostIAL DAL Gse

putic Tranapar CostDALE {

putlic float GetTrensponContlsting sunplyPoint, string demandPoint)

5
1
fioutttn = (.07,

StrngDuilder aidText = new StiingBuilder();

cniiTextApinnd("Seiect Cost from ol _Transpo4Costs where SupplyPeint = ™,
cndText AppescisepplyPoiat);

(:50’ Toxt Appond ("™,

crsfTent Apnond(!" and DetnandPaiet = ");

condText. Apnendi-emandPoint);

cradText Append(™);

cbijct cost = base.Execut 2Scalar/bzse.GetCommand “cmdText. ToString()));
if {cost =)

rin = float.Parse(cost. TaStrinn()Y;



retum iy,

public vold As.igrCost(stiing suppl, Point, string demandPoint, float cost)
Al

acHudder emdTod = now StengBuitien(),

ficat vst = this.GotiransportCost{supplyPoint, demandloint);

ifeat == )

{
aadiant Append{®inzert inta thi_TransporiCosts (SupplyPoint, DemandPeint, Cost) ve'ue:
areiText.” penalsupyly Point);
cridText Apponil™, ™y,
ardloxt Append demanr it at);
condToxt Anpond(™, ™),
cnvtientAppand{cost),
cdText. Arpond (7)),

\

B

R

e Vet Appensi(UUpdaie 10 _TransportCosts set Cost = *);

civnfledt Appoind{cust;

ondToxs Append, ' whore SaeplyPeint = ™),
cndlext Append(Gupplyitolind);

cndTee Append(™ end DemandPaint = ');
cnxuiTed Appond{demandfeinty;

PT et Ay Al Ty
. endTess Append(™y;

LosaxecuteMenGuanybase. CotCammand{emadT ext. ToString()));

Yrend class TransportoctDAL

namespace Cocalu'a

{

public partial dlass mainforny : Forma

{

TransportMutrix transpertilatrix;

TransportCellsCallaction currPatly;

Sy

/s



Vo et
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this.trensportMatrixTablel ayoutPanel. PewStyles. Add{new RowStyle(SizeType.AutoSize)),

private vaid manform _Load{eh]
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, G
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transporiMatrin. SetUpTrarnspertMatriv();

tronspe. oirix GetnitialFeacibieSolution();

transpot tMatrix. Display(this.transportMatrixTableLayoutPanel);

if (his.transporMatrix. HasDegeneracy)

ey new Dxaeption("Degeneracy Encountored");

this.tabe i Text = transporthlatrix. StiowHigestAllocatedAxis();

M trerseo.dlatic Aves. Donand e[ 2] Value = O

stransporitiotic HighestAlincationAxis Value = 0;

vile (Mransponlialri Ases AtAxesHosValies)
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f
\
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fond 4= axi
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e
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Masaag Bov Show{ex Message, "Northwest Corner Method™);
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e
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