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ABSTRACT

In several problems of life confronting man, this study aims at finding out not
only an optimal solution but also the fluctuating cost of raw materials,
expected sales volumes, labour cost etc. The essence of the analysisisisto
establish which constraint is binding or not binding. If the constraint is
binding, therefore the variable is different from zero (0) else equate the
variable to zero (0) with respect to any primal constraint for which equality
seizes to hold at optimal solution, will have the value of the corresponding
dual variable zero (0), but any constraint in the primal problem for which
equality holds at optimal solution will have its corresponding dual variable
different from zero. When changes are made in linear programming model,
we sought for an optimal solution using an algorithm to deter mine the final
value of the problem involving Kuhn-Tucker (K-T) conditions for a basic
feasible solution which exist, a flowchart of the algorithm is presented in
this work to enhance the understanding of the application.
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INTRODUCTION

Many parametersin system dynamic model srepresent quaitiesthat are very difficult
or evenimpossibleto measurewith agreat dedl of accuracy inredlity. Some parameter
vaueschangeintherea world and these anaysesallow oneto determinewhat level of
accuracy isnecessary for aparameter to makethe model sufficiently useful and valid.
For every maximization linear programming problem, there is a corresponding
maximization of profit which equivaent to theminimization of thecost of operating the
business. These pairsof closaly related problemsare called dual linear programming
problems. Thefirgt problemfor which dud issought isreferred to astheprima problem,
whichistheLenear Programming (L P) model developed for aparticular Stuation. The
other related oneisthedua onewhichisaclosaly related Mathematical problem that
canbederived directly fromtheprimal problem. Therulesfor formulating thesymmetric
or nonsystematic dual L P problem from the primal L P problem and otherwise are
containedin Ekoko (1999). Thus, inaL enear Programming mode inwhichthe number
of varigblesisconsderably smaller than thenumber of condraints, computationa savings
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may berealized by solving the dua from which theprimal solutionisautomatically
determined. Asaresult, the objective value may continueto increase (maximization
case) indefinitely. Inthiscase, both the sol ution space and optimum objectivevaueare
unbounded (Taha, 2006). The practical application of linear programming can be
hampered at times by imperfect knowledge of the necessary dataor by acomplete
lack of data. Ekoko (2004) proposesan agorithm for determining thefina maximum
of the @ considered to be alinear function of aparameter.

THE LINEAR PROGRAMMING PROBLEM

MaximizeZ =

Subjectto
> a;X; <b,i=12..mand X; 20,j =12,......... n,
=1

where C' arethe cost coefficients, b, areright-hand side (R.H.S) valueswhich are
thetechnologica constraints coefficients. Changesaremost commonly investigatedin
theobjectivefunctionsandintheright—hand sidevaluesb,, b, ....... b . Thesemay
correspond to changesintheavailability of raw materidsor changesinthequaity and
guantity of goods produced. The detection of these outcomesisby critical analysis
whichismainly onthe primal-dual properties, Forrester (2001). Researchershave
beenin search of computationd agorithmsfor determining the maximum va ueof the
parameter earlier stated, they have beenin critical need and oneispresented inthis
work.

When graphisused to solvelinear programming problem, theuse of dack and
surplusvariablesdo not arise. However, thereisatheory caled Kuhn-Tucker (K-T)
conditionswhich statesthat any primal constraint for which equality doesnot hold at
optima solution, will havethevaueof itscorresponding dud variablezero. That isany
congraintthatisNOT BINDING will havedud variableequd to zero. But acongtraint
in the primal problem for which equality holds at optimal solution will have its
corresponding dua variabledifferent from zero. Notethat thismethod isused inthe
absence of smplex tables. An agorithm that could observe continuous changesinthe
cost coefficient of alinear programming problem isproposed using Kuhn-Tucker (K-
T) conditions. Theagorithmisintensiveand aformal presentation of the stepswith
someexplanationisgiven below.

Sep 1: Involvesexpressing theprimal problem

MaximizeZ = ZCJ Xi

j=1

ST
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D> a;X;<i=12X,2012
=1

initscomputational form (i.ethusputting the constraint in equation formwithout s ack
or surplusvariableand initiaizing the optimum of the primal and the optimum thedudl
problem)

Sep 2: Computefor thevariablesusing the

Sep 3
Determinethe optimum solution of the origina primal problem using the equation of
the objectivefunction.

MaximizesZ=2.C; X, i=12
=1

Sep 4: Veify if theoptimum solutionisequal to the optimum dua solution. If yesgo
to step 9 elsecontinue

Sep 5: Convert to the corresponding dual problem.

Maximizing Yo = 2.9, Y,
e

2.8, 2C), ] =12 m
j=1
y; 20,j=12,.m

Sep 6: If thecondtraint isbinding therefore, thevariableisdifferent from zero (0) se
equatethevariableto zero (0) goto step 9.
Sep 7: Computethevalue of the variable of thedual problem.

Sep 8: Determinetheval ue of the optimum of thedual solutionand Goto step 4.
Yo =D by, i=12..m
j=1

Sep 9: Display final solution.

Sep 10: If thereischangesinthe cost coefficient i.ethus cost coefficient are open and
termination pointtakeC__ asfinal, elseGotostep 3.
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Compute Optimum

Compute the value of non basic
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A proof to hel p ushave abetter understanding of the stepsinthealgorithm

Hence, theprimal problem

Maximize Xo = 2.C; X,

j=1

Subject to
X, =Y aX,sbl=12..... m
j=1

Can betransformed to its associated dual intheform

Maximize Yo = 2_D,Y,

j=1

Subject to
>aY,2CJ=12..... n
j=1

CONCLUSION

Insaverd problemsof life confronting man, to find out not only an optimal solution but
also thefluctuating cost of raw materials, expected salesvolumes, labour cost etcis
obvious. What wewant to know from theanalysisiswhich constraint isbinding or not
binding in step 6 with respect to any primal constraint for which equaity seizestohold
at optimal solution, will havethevaue of the corresponding dud variablezero (0), but
any condtraint in the primal problem for which equality holdsat optimal solutionwill
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haveitscorresponding dua variabledifferent from zero.

Then we can concentrate on getting accurate datafor thoseitems or at least
running severa with variousva uesof thecrucia datain place of generate an ideaof
therange of possible outcomes. Sincewe livein adynamicworld where constraints
areinevitablethestudy of thea gorithm and flowchart on the solution dueto changesin
thedataof aproblemisvery useful to observe continuous changeinthe cost coefficient
of alinear programming problem using Kuhn-Tucker (K-T) conditions
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