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Simplex metoden
1 Man vælger et hjørnepunkt (extreme point), x, i den brugbare

mængde F.
2 Betragt alle kanter i F, som mødes i x. Hvis objektfunktionen, f (x),

ikke vokser ved at x flyttes langs en af disse kanter, så er x en
optimal løsning.

3 Hvis f (x) vokser ved at x bevæger sig ad en eller flere kanter, så
følges den kant, som giver den største forøgelse af f , og der flyttes
altså til punktet ved den anden ende af kanten. Ved denne proces
sørger man for at vælge et pivot element.

4 Gentag processen startende ved punkt 2.
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Slack variable
Vi betragter igen det kanoniske maksimeringsproblem

max
x

f (x) = cT x

u.b.b.
Ax ≤ b, og x ≥ 0.

Indfør m slackvariable s = (xn+1, xn+2, · · · , xn+m)
T , således at

s = b− Ax.

Slackvariable giver altså m ligninger med n + m ubekendte:

Ax + s = b⇔ [A | I]
[

x
−
s

]
= b⇔ Ãx̃ = b,

hvor vi har defineret Ã = [A | I] og x̃ =

[
x
−
s

]
.
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Hjørnerne i den brugbare mængde

Hjørnerne i den brugbare mængde
Hjørnerne i den brugbare mængde F er de brugbare basisløsninger til
Ãx̃ = b.
En løsning er en basisløsning, når n af dets n + m elementer
(koordinater) er nul, og den er brugbar, når den tilfredsstiller både
Ãx̃ = b og x̃ ≥ 0.

Første fase af simplex metoden finder en basisløsning.
Anden fase af simplex metoden bevæger sig trinvist til den optimale
løsning x̃∗.
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Simplexalgoritmen for et kanonisk LP problem
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36 CHAPTER 9 Optimization

In summary, here is the simplex method for solving a canonical maximizing problem
when each entry in the vector b is positive.

THE SIMPLEX ALGORITHM FOR A CANONICAL LINEAR PROGRAMMING PROBLEM

1. Change the inequality constraints into equalities by adding slack variables.
Let M be a variable equal to the objective function, and below the constraint
equations write an equation of the form

(objective function) − M = 0

2. Set up the initial simplex tableau. The slack variables (and M) provide the
initial basic feasible solution.

3. Check the bottom row of the tableau for optimality. If all the entries to the left
of the vertical line are nonnegative, then the solution is optimal. If some are
negative, then choose the variable xk for which the entry in the bottom row is
as negative as possible.3

4. Bring the variable xk into the solution. Do this by pivoting on the positive
entry apk for which the nonnegative ratio bi/aik is the smallest. The new basic
feasible solution includes an increased value for M .

5. Repeat the process, beginning at step 3, until all the entries in the bottom row
are nonnegative.

Two things can go wrong in the simplex algorithm. At step 4, there might be a
negative entry in the bottom row of the xk column, but no positive entry aik above
it. In this case, it will not be possible to find a pivot to bring xk into the solution.
This corresponds to the case where the objective function is unbounded and no optimal
solution exists.

The second potential problem also occurs at step 4. The smallest ratio bi/aik may
occur in more than one row. When this happens, the next tableau will have at least
one basic variable equal to zero, and in subsequent tableaus the value of M may remain
constant. Theoretically it is possible for an infinite sequence of pivots to occur and fail to
lead to an optimal solution. Such a phenomenon is called cycling. Fortunately, cycling
occurs only rarely in practical applications. In most cases, one may arbitrarily choose
either row with a minimum ratio as the pivot.

EXAMPLE 6 A health food store sells two different mixtures of nuts. A box of the
first mixture contains 1 pound of cashews and 1 pound of peanuts. A box of the second
mixture contains 1 pound of filberts and 2 pounds of peanuts. The store has available 30

3The goal of step 3 is to produce the greatest increase possible in the value of M . This happens when
only one variable xk satisfies the conditions. Suppose, however, that the most negative entry in the bot-
tom row appears in both columns j and k. Step 3 says that either xj or xk should be brought into the
solution, and that is correct. Occasionally, a few computations can be avoided by first using step 4 to
compute the “smallest ratio” for both columns j and k, and then choosing the column for which this
“smallest ratio” is larger. This situation will arise in Section 9.4.
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Minimeringsproblemer

Minimeringsproblemer er lige så relevante som
maksimeringsproblemer.
Generelt vil man, for at løse et minimeringsproblem, transformere det
til et maksimeringsproblem ved passende at ændre fortegn (gange
igennem med -1) og vende ulighedstegn.
Hvis nogle af koordinaterne til b er nul er det muligt at
simplexmetoden går ind i en uendelig løkke, og således ikke
konveregerer mod en optimal løsning (det sker dog i praksis sjældent).
Hvis en af koordinaterne i b er negativ, kan det give problemer, for
det ville betyde, at en slackvariabel så var negativ (og dermed ikke
brugbar). I praksis løses dette ved at pivotere på en negativ indgang i
simplextabellen. Metoden er glimrende beskrevet i praksis i [Lay] side
40.
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