MATRIX ROUTIME APPLICATION PRUGRAM: STIMPLEX PROBLEM

The LP program solves the linear maximisation and
minimisation problems with a slightly modified Simplex
method.Slack variables are not explicitly used,to save

memory space.The Simplex naximisation problem can be

described as fonllows:
A number ot positive variables arc submitted to a numker

of constraints of the form:
91(x1'xz""'xn}\(bi for 1i=1,2,...,m

where the g, arc linear functions.

Tne problem stated 1s to find a set of solutions
(xl,xz,...,xn) for the constraints g; so as to maximize
a given linear function f(x1'x2""'xn) .

A sample problem: X, + 3x2‘5¢¢

. * x2( 1609
xzs 179

X

2x1 +
maximize f(xi,xz)azgx1 +3¢x2

The problem can be represented in matrix form as:

1 3 . 3up
1 1,169
2 _1_ ‘179
20 3¢ g

Thus, a simplex problem with m constraints and n variables
can be mapped on an (m+1)x(n+l) matrix.

The LP routine published here requires such an input matrix.
The bottom row stands for the function to maximize.

REMARK: 1f f(xl,xz,....xn) contains a constant it must be
entered as the bottom right element ot the input matrix but
with opposite sign!

e.g. if t(xl,x2 =20x, +3@x, +1009 I,the bottom row ot the
input matrix becomes: |2¢ sp ' -1gy |

LP1 and LPO are initialisation routines tor the general
input -output routine for dimensioned arrays 1 have written.
You can always use your own favorite input scheme instead.
Take care to initialize the following data before a run of LP:
RZ7: starting address of the matrix

R8 : number of columns=number of variables +1

RF9 : number of rows=number of constraints +1

Flag 2: clear for maximisation,set for minimisation.






Technical details:
Data registers:

RJ/: starting address of matrix

R@8: number of columns=number of variables 41

R@9 : number of rows=number of constraints 1

R1f: ISG constant for row selection

R11: ISG pointer to constraint constants

R12: 155G pointer to objective function co&fficieénts.
R13: save pivot address

R14: ISG constant to extra row,

alpha registers M,N and O are used for scratch and loop
control.

PPC ROM ROUTINES USED:

"BC","BX","M2","M3","M4",K "M5"

flag 2: used

display mode:not used

angular mode:not used

A_good sample problem for those intending to analyze the
system is the following:

Xy +2x2 + x362

2x1 +3%, + x3-$3

X, + %5 +4x3 £4
Maximize 18x1 +24x2 +16x3

The solution is Xy =8/7 x2=¢ X3 =5/7 maximum=32

PHILIPPE ROUSSEL PPC4367BC1

Perhaps the method used needs some more explanation. It can be
understood by observing the following: at the start of the
solution method, all slack variable coefficients are either set to
1 or O. When the matrix column pertaining to a slack variable is
changed for the first time, the column pertaining to one of the
main variables becomes a unity base vector (such as <0,0,1,0>).
Such columns are not explicitly needed. They simply indicate that
the main variable related to it "has been taken over" by a slack
variable. By keeping track of this takeover process in an extra
matrix row, the unit vectors are no longer explicitly necessary in
the system matrix. Especially for larger systems, the number of
storage locations needed can be reduced using the above method,
which is certainly interesting when implementing the Simplex
method on small systems like the HP-41C¥,
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Non-Syntho' (RPN) version of 'LP', renamed 'SIM’

Bl+LBL “SIN”
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RCL 83 RCL A9 | - +
+ RCLE 1E3 /7 8T+ £
+ RCLOg | - 1E-2

£ ST+ Y RO ST0 12
LASTS + + RCL B8 +
51014 | + SIGH CLE

48+LBL 3
STO IWD L ISG L 670 12
AT RCL GG L ES /7 ¢+
ST0 18 RCL 83 +
§T0 1t IS6 12

S44LBL 15
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