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M ght the process continue forever, going fromdictionary to dictionary
wi t hout ever arriving at a sol ution?

No. Because:
There are only a finite nunber of basic feasible solutions and therefore
only finitely nmany vertices.

Once you | eave a vertex (and thereby increase the value of the objective
function), there is no way of ever returning because the value of the
obj ective function cannot decrease.

So, the only way to get into trouble is if you stay at the sane vertex
forever. This CAN happen, and is known as cycling. But there are easy
ways to avoid it by judicious choice of entering and | eaving vari abl es.

Kl ee-M nty exanpl e

3-11 5 1013
exanpl e: reduce(—z 5814jto(0124).
1 13 7 0000

Let's return to a problemwe | ooked at earlier ("Exanple showing all basic
sol utions"):

mn or nmax
Xq * 2x2 + 3x3
subject to
2 < X1 + Xy
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4 < X1 + X3

Instead of starting with a feasible basic solution in dictionary format,
we start with one in tableau format. It is really the sanme thing, except
that we nove all the variables, basic and nonbasic, to the left. So,
whereas we started in dictionary format with

Xp =2 - Xo+ Xg

X3 =2+ Xy - Xg+ Xy

Xq =1 - Xg

Xg = 1 - Xy
z =8 + 4Xy - 2Xg + 3X7

we now start instead with the tabl eau
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At each iteration, we exami ne the bottomrow (which represents the
obj ective function) |ooking for a positive entry. |If there is none, we



Mat h 4580, Wnter/ Spring 2000Pr of essor Spingarn

have arrived at the maxini zer
entering variabl e.
positive entry.
one or nore, then for each one,
side and pick one for which the
The pivot operation is identica
met hod for solving systens of |
t abl eau.

1 1 0 0
1 0 1 0
0 0 0 1
0 0 0 0
-4 0 0 0
1 1 0 0
1 0 1 0
0 0 0 1
0 0 0 0
-4 0 0 0
1 1 0 1
1 0 1 0
0 0 0 1
0 0 0 0
-4 0 0 -2

HWt12 Execute phase |
is the sane probl em as exercise

We | ook at the positive entries,
If there is none,
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If there is one, we pick it as the

i f any, above that
the problemis unbounded. If there is
we conpute the ratio with the right hand
ratio is smallest. Pivot on that entry.
to that perfornmed in the Gauss-Jordan

near equations. This produces the next

-1 0 0 2 2
0 0 -1 4 3
1 0 0 1 4
0 1 1 1 6
2 0 3 -16

-1 0 0 2 2
0 1 0 5 3
1 0 0 1 4
0 1 1 1 7
2 -3 0 -19
0 0 0 3 2
0 1 0 5 3
1 0 0 1 5
0 1 1 1 7
0 -3 0 -21

of the sinplex algorithmfor the follow ng problem (it

11) using tableau fornmat.

max Xo subject to

Xqp + X9 21
Xq <2
X9 < 2+ 0.5 xq
X1, Xo 2 0
Use your result to wite down the initial tableau for phase |1

Every LP problemin standard formhas the follow ng three properties:

i, if
i f
if

it
it
it

has no opti mal
ii.

iii. has an opti nmal

see p. 56: correction! | had the

solution then it
has a feasible solution then it
solution then it

is infeasible or unbounded
has a basic feasible solution
has a basic optimal solution

i nequalities wong way during |lecture
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PRI MAL DUAL

MBX CqXq+...+CXp mn byyq+..+bym
subject to subject to
agqXqt.tanXp < bg a11Y1+t-tamYm 2 1
angX1t-tamXn < bm ainyY1t-*t*amYm 2 Cn
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