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DISCLAIMER

Although each program has been tested by its contributor, no
warranty, express or implied, is made by the contributor or
1620 USERS Group, as to the accuracy and functioning of the
program and related program material, nor shall the fact of
distribution constitute any such warranty, and no responsibility
is assumed by the contributor or 1620 USERS Group, in con-
nection therewith.







1620 USERS GROUP PROGRAM REVIEW AND EVALUATION

w Program No. Date

Program Name:

1. Does the abstract adequately describe what the program is and

what it does? Yes No
Comment

2. Does the program do what the abstract says? Yes__ No
Comment

3. Is the Description clear, understandable, and adequate? Yes No
Comment

4. Are the Operating Instructions understandable and in sufficient

detail? Yes_ _No
Comment
Are the Sense Switch options adequately described (if applicable) ? Yes No
Are the mnemonic labels identified or sufficiently
understandable ? Yes__ No
Comment
5. Does the source program compile satisfactorily (if applicable) ? Yes___No
m}) Comment
8. Does the object program run satisfactorily? Yes__ No
Comment

7. Number of test cases run
Are any restrictions as to data, size, range, etc. covered
adequately in description? Yes__ No
Comment

8. Does the Program meet the minimal standards of the 1620 Users
Group? Yes  No
Comment

9. DPlease list any suggestions to improve the usefulness of the
program. These will be passed on to the author for his consideration.

Comment

Please return to: | _ Your Name
Mr. Robert J. Robinson (PREP) Company
Marquette University ’
Computing Center Address
1515 W, Wisconsin Avenue
Milwaukee 3, Wisconsin "~ User Group

C Code

THIS REVIEW FORM IS PART OF THE 1620 USER GROUP ORGANIZATION'S PROGRAM
REVIEW AND EVALUATION PROCEDURE. NONMEMBERS ARE CORDIALLY INVITED
TO PARTICIPATE IN THIS EVALUATION,
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Title:

Kansas State Teachers College

Emporia, Kansas

Linear Programming

Subject Classification: 10.1.013

Author; Organizatlon: Roy Gallup; Kansas State Teachers Collese

Direct Inguiries to: Roy Gallup

Description:

Restrictions:

KSTC Computer Center
Emporia, Kansas, 66301

Phone: DI2-5000 EX. 222

This program solves Linear Programming problems
using the simplex algorithm. All the identities,
artificial variables and necessary changes to
obtain a optimal fezesible sclution are added by
the procgram. All that the user has to do is enter
the coefficients of the variables as;, the cost
coefficients ¢, and the reauirement§ by. The
optimal feasible solution is punched oul along
with the cost, basis vectors and the basic variables.

The maximum size problem that can be solved is;
on a 20K machine, 1% equations and 13 variables,
on a 40K machine, 31 eguations and 31 variables,ani
on a 60K machine, 40 equations and 40 variables.

Eguipment Specifications:

Running Time:

. Card system.

Automatic 4ivide.
Indirect addressing.
Floating point hardware.
TNF and TNS instructions.
Langusge; SPS.
Subroutines; none.

N OUT LD —

A problem with 4 ecuations and 4 variables
takes approximately © seconds per iteration.
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I. PROGRAM DESCRIPTION.

This program solves linear programwing problems using the
simplex algorithm in which all identities and artificial
variables are added by the program. The only thing the
user has to do is to enter the coefficients of the variables
a3 y» the cost coefficlents Cys and the requirements by.

The optimal feasible solution 1s punched out along with the
cost, basis vectors and basic variables.

The mathematical formulation of a linear programming
problem is:

Find values for X X

X which satisfy the
following conditions, n

2, . s @

<
211Xy + 21Xy + ... a1nxn = by
=

where Xj = O for all values of j and
bi = 0O for all values of 1.
max z = c1X

1 + c2X2 4+ e chn

where aij , bi , and cj are constants.

A. Machine Requirements.
1. Card input and output.
-2. Floating point hardware.
. Automatic divide hardware.

-7

Indirect addressing.

3
4
-5, TNF and TNS instructions.
6. Source language: SPS.

7. Subroutines: none.

8.

All computations are in floating point using a
8 digit mantissa.
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Any size storage can be used. The size of the problem ﬂ
is restricted by the following rel%p;gpship:

(Eﬁ +1+1)()+3) < memory - 7300
; 10
where: 1 is the number of variables.
J is the number of equations including
the cost row.
memory is 20,000, 40,000, or 60,000.

B. Error Stops and Procedures,

1.

If the parameter card is missing,the message "FIRST
CARD IS MISSING" will be typed out and the computer
will halt. To restart— 1lift the remaining cards out
of the read hopper, depress non-process run out to run
cards out of reader. Insert parameter card in front
of the data and place it in read hopper. Push START
on the console and push READER START on 1622.

If a card is missing within a equation or the requirement

card is out of order or missing the message "INCORRECT

NUMBER OF EQUATIONS" will be typed out and the computer

will halt. To restart— 1ift the remaining cards out

of the read hopper, depress non-process run out to run @3}
cards out of the reader. Correct the data cards and

place them in the read hopper. Push START on the

console and push READER START on 1622,

C. To Change the Size of the Matrix.

To change the size of the matrix when using a 1620
with more than 20,000 storage positions, columns 10-11
in the card number 3 (in column 80), which contains

j (the number of equations includins the cost row),
should have 18 for 20,000; 31 for 40,000 and 40 for
60,000 storage positions. It should be noted that

the size includes space for the identity and artificial
variables.

Execution Time.

The time depends on the size of the problem to be
solved. A problem with 3 variables and 4 equations
and two artificial variables takes approximately

3 t0 5 seconds per iteration.
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THE PROGRAM.

1.

Loading and Operating Instructions.
Set PROGRAM switches to STOP.

Set console switch 1;

ON: Punch out complete matrix for each tableau or
iteration.

OFF: Supress punching.

Set console switch 2;
ON: Type value of max z for each tableau or iteration.
OFF: Supress typing.

. Place blank cards in punch hopper.

. Place object deck and data cards in read hopper.

Depress LCAD button on 1622 (program has a self-
clearing routine)

. After object deck 1is loaded, the computer will halt.

To begin execution of the program push START on the
consodle.

. After all the data has been read in and the computations

completed, the answers will be punched out. If the
solution 1s unbounded or degenerate, a message card is
punched out with "NO FEASIBLE SOLUTION" on it. The
program 1s ready for another set of data.

Data Preparation.

The first card is the parameter card.
col. 1-2 contains the number of variables (i).
col. 3-4 contains the number of equations including
the cost row. (J).
col. 50-8C can be used for identification purposes.

The remainder of the data cards contain (one per card)
the coefficients of the variables, the coefficients
of the cost variables and the coefficients of the
requirements in E14.8 format, i.e., +XxXXXXXXE4yy
where the x's are the mantissa and the y's are the
exponent.
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(a). The card format for the coefficients of the variables

(b).

and the coefficlents of the costs variables is;

col. 1 contains the sign of the mantissa.
col. 2 contains a decimal point.

col. 3-10 contains the mantissa.

ccl. 11 contains the E.

col. 12 contains the sign of the exponent.

col. 13-14 contains the exponent.

Examples;

+62.5 would be +.62500000E+02
-62.5 would be -.62500000E+02
+.732 would be +.73200000E+00
+.073 would be +.73000000E-01
-.0053 would be -.53000000E-02

The card format for the requirements is the same
with one exception. The equality or inequality
sign is placed in column one (1) and the rest of
the data is shifted one place to the right. The
equality consist of the equal sign "=", which

is denoted by a "=" sign or a 3-% punch. The
inequality consist of the less than ecual sign
"= " which is denoted by a open parenthesis "(",
or a 0-4-8 punch and the greater than equal sign
"Z " which is denoted by a closed parenthesis

, or a 12-4-8 punch.

col, 1 contains the equality silgn.
col. 2 contains the sign of the mantissa.
col, 3 contains the decimal point.
col. 4-11 containc the mantissa.
col. 12 contains the E.
col. 13 contains the sign of the exponent.
col. 14-15 contains the exponent.
Examples;
=+60.5 would be =+.60500000E+02
Z-60.5 would be ) -.60500000E+02
= +.065 would be (+.65000000E=-01
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3. Sample Equations.
3X1 + 5X2 < 15

#*
-5X, = 2X_ = -10

1 2
max z = 5X1 + BX?

0203
+.30000000E+01
+.50000000E+01
(+.15000000E+02
+.50000000E+01
+.20000000E+01
(+.10000000E+02
+.50000000E+01
+. 30000000E+01

5X, + 10X,= 50
X1 + X2 =1

ng; 4
min z = --X1 - x2
0204

+.50000000E4+01
+. 10000000E+02
(+.50000000E+02
+. 10000000E+01
+.10000000E+01
Y+.10000000E+01
+.00000000E+01
+.10000000E+01
(+.40000000E+01
+. 10000000E+01
+.10000000E+01

*Note all requirements must be positive. i.e.,

= -10

2
fNote that min z =

-5X; - 2X

£ 1
s 0

max(-z) and therefore minz

would be 5X1 + 2X

—
-

has to be multiplied thru by a -1 to give

+ X..

max z = X1 -

The total number of data cards for a problem can

be determined by the following equation.

parameter card +

where 1 is the
J 1s the
the cost

7 €. Interpretation of the
1.

(1)(3) + 3 -1
nunber of variables.

number of equations including
rowv.

results.

1 - %o

When console switch 2 is on the MAX Z for each tableau

or iteration i1s typed out except the last one which is

punched out as the

TABLEAU O1

MAX Z
TABLEAU 02 MAX Z

final answer. For example;
+.00000000E+01
+.10000000E+02

—
—

~1s typed out while the third tableau is punched out.
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2. Interpretation of a tableau when punch out in the
complete matrix is;

TABLEAU 01 eseveccssssscvsssees NUMBER GF TABLEAUX OR ITERATIONS,
+e00000NNOE+0l ecesvesccsscvccse
+.0NNONODNNF O] .
+NNOONDONFH0] . :

+eE000000N0F4+01 see COST ROW COFFFICIFNTSe
+¢30000000F+01 .

++00000000FE+01 .

+e00000000E+0]l eseccencscscsccsce

ROW 02 eseovsssvssssssssesssse NUMBER OF THE ROW IN THE TABLEAU.
+e O0000000E+ND]l eeseee0seccssss
+0NNDOONOOF4+0Y

+ o ONONNONNF4N]

+e100N00000F4+N01

++”0000000E+01

++30000000E+01

+e40000000E+0Ql eseccoccsscccos
ROwW 03
+e00000000F+01leeesceesecsssscoe
+430000000F 4N

+o 1RNCOOONF LN

+43N0000000F+01

+¢5N00000N0F+N1]

+410000000E+01
+¢00000000E+0leeesceccsssccse
ROW 04
+e000N00ONE+N 1l eaoecesassesscse

+400000NOF+N1 .

S Ealalalelelelal ot Nab- . COFFFICIFNTS NF F1IRST FQUATION.
+e 5OOON000ONE+0] PIVCOT POINT eees INDICATES PIVOT POINT FOR NEXT
.
.
.

BASIS VECTORS

ee COEFFICIENTS OF FIRST FQUATION.

e & o o o o

+420000000FE+01 ITERATION,

+e¢00000000E+01

+e10000000E+0 ]l eecceaccssnscss

ROw 05

+eONOOO0OOOE+N1 ees00s00sss0csns

+0000000C0E+01 . .

+eNONNOONNF+01] . ,
-« BNNOO0000OFE+01 eee LAST ROW IS Z(J) = C(J) FOR EACH
- 300N00OCF+01 . COLUMN .

+.OOOOOOOOE+01'0000-000000 .
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3. The final answers that are punched out are interpreted
as follows.

TABLEAU 03 ---Number of tableaux
or iterations

COST BASIS VECTORS BASIC VARIABLES -- heading
+.30000000E+01 2 +.23684210E+01
+.50000000E+01 1 +.10526316E+01

MAX Z = +.12368421E+02
The summation of the COST times the BASIC VARIABLES
equals MAX Z.

4, Example of how to put matrix punch out into tableau
form. Elements are taken from preceding page.

TABLEAU 1
ROW 1 5 |3 | o | o
Row2 | OB | VB b | x| x| % | X,
ROW 3 ol 3115 3 [ 5 |1 0
" ROW 4 of 4af1w|E |2 |o 1
ROW 5 zp- |0 | 5| -3]0 |0
3

*¥Circled element indicates pivot point.
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02073 SAMPLE INPUT 1 ROW 05

+¢30000N00F+01 ++00000000E+01
++¢S0000000E+01 +¢00000000E+01
(++150000C0E+02 ++00000000E+01
+450000000E+01 - e¢S0000000E+01
+420000000E+01 - e 3NCO00CONF+01
(+10000000E+402 ++0000C0000E+01
+¢50000000E+01 ++00000000E+01

+e¢3C000CO0OF+01

TABLEAU 02

++00000000E+01
++00000000E+01
++00C000000E+01
+4¢50000000E4+01
+e¢3NNOCCOOE+NOL
TABLEAU 01 SAMPLE QUTPUT 1 +¢00000000E+01
++00000000E+01 (MATRIX PUNCHOUT) ++00000000E+01
+¢0D00COONNF+01 ROW 02
4+ DOOOCOONESD] ++00000000E+01
+e¢5000000DF+C1T ++00000000E+01 .
+¢300000NCE+O1 +400000000E+01
++00000000E+01 +¢10000000E+C1
+¢00000000CE+01 +¢20000000E+01
ROW 02 <+63000000NE+01
++00000000E+01 ++¢40000000E+01
++ 000000005401 ROW 03
4+ 00NO00ONESD] ++00000000E+0!
+¢10000000F+01 +430000000E+01
+¢20000000E+01 +490000000E+01
+¢30000000E+01 ++00D0000OE+D1
+¢40000000E+01 +¢38000000F+01 PIVOT POINT
ROW 03 ++10000000E+01 \
++00C00000CE+C1 . —e600C0000E+00
+430000000E+01 ROW 04
+0 15N0NOCNOF4+02 +¢50000000E+01
+e30000CONE+0] +¢10000000E+01
+450000C00E+01 +¢20000000E+01

+410000000E+01

+4 10000NOOE+D1

+¢00000000E+01 +440NO0ONOOE+O0
ROW 04 +40N0D00CONE+O01
++00000000E+C1 +¢20000000E+00
+e64000N0N0OE+N1 ROwW 05

+e 1N0O000COOF+02 ++00000000E+01
+¢50000000E+01 PIVOT POINT +400000000E+01
+420000000F+01 +e 10000000E+02
++400000000E+01 +¢00000000E+01

+410000000E+01

-+ 10000000E4+01
++00000000E+01
+¢10000000E+01



TABLEAU 03
++00000000E+01
++00000000E+01
++00000000E+01
+¢50000000E+01
+430000CONE+01
++00000000E+01
+¢0NCOCOONE+NT
ROw 02
+¢0G0O00OCO0E+0O]
++00000000E+01
+¢00000000E+01
+e1000000GE+01
+e¢2000000CE+01
+¢2000000CE+01
+44000000CE+01
ROW 03
+430000000E+01
+¢20000000E+01
+423684210E+01
+400000000E+01
+¢10000000E+01
+426315789E4+00
-+ 15789473E-00
ROW 04
+¢50000000E+01
+¢1000000CE+01
+410526316E+01
+21000000CE+01
+¢00000000E+01
—e10526315E+00
+426315789E400
ROW 05
++00000000E+01
+¢00000000E+01
+012368421E+02
++0000000CE+01
+400000000E+01
+4263157925+00
+48421053CE+00

PRICE
+¢30000000E+01
+¢50000000E+01

Kansas State Teachers College
Emporia, Kansas

SAMPLE OUTPRUT 1 (ANSWERS)

TABLEAU 03
BASIS VECTORS BASIC VARIABLES

2 +423684210€E+01
1 +e10526316F+01
MAX Z = +412368421E+02

Kansas State Teachers College
Emporia, Kansas

0204 SAMPLE INPUT 2
+450000000E+01
+¢10000000E+02
(++50000000E+02
+¢10000000E+01 |
+¢10000000E+01
1+« 100000N0EFO1
+oeNNONONONE+DL
++10000000E+01
(++40000000E+01
++10000000E+01
+¢10000000E+01

TABLEAU O1
+400000000E+01
+¢00000000E+01
+¢C0000000E+01
+¢10000000E+01
+41000000CE+01
+4 0000000NE40Y
++00000000E+01
+400000C0O0E+01
- 10000000E+50
ROW 02
++00000000E+01
++00000000E+01
+e00N00ONOESD]
++100000CNE+01
+420000000E+01
+430000000E+01
++40000000E+01!
++50000000E+01
+¢60000000E+01
ROwW 03
+¢O0O00OONE4+01
+¢300C0O0NE+DL
++¢50000000E+02
++50000000E+01
+¢10000000E+02
+¢10000000E+01
++00000000E+01
+¢00000000E+01
+e00N0C0OONE+O1

SAMPLE OUTPUT 2
(MATRIX PUNCHOUT}




1

INIOd 10OA1Id

sesuey ‘erzodwiyg
0&0:00 $I9YDded ] 231G sesuey

05+300000001°~
104300000000+
10+300000000°+
104300000000+
104300000001+
104300000001 *+
1043000000V +
104300000000+
104300000000+
€0 Nv3lavl
05+300000001 *+
10+300000000°+
104300000001 °*~
10+3000000C0O*+
10+300000000°+
10+300C000VL+
10+300000001°+
10+300000000°+
10+300000000°*+
90 MOy
10+300000000°*+
10+300000001 *+
10+300000000°+
10+300000000°%+
10+300000001°+
10+300000000°+
10+30000000%°+

104300000005+ -

10+300000000°*+

S0 MOy
104300000001 *+
10+300000000 "+
10+300000001*~
10+300000000°+
10+300000001°*+
10+300000001°+
10+300000001*+
10430000000 *+
10+300000001°+

v0 MOY
10+3000000LE *~
10+300000000°*+
104300000005+
104300000001 °+
10+30000000G°+
10+300000000°*+
20+30000005r°*+
10+30000000E*+
10+300000000°+

€0 Moy

)

INIOd LOAId

sesue) ‘erzodwyg
383(]0D s1aYydEd ] 21BIG SESUBRY

10+3000000U9*+
10+30000000s°+
10+30000000%°*+
10+30000000€ *+
1.0+300000002*+
104300000001 *+
10+300000000°+
VR IVNISISIOIVIVIC AL 4
10+300000000°+
20 Moa
06+300000001°~
104300000000+
10+300000000°+
10+300000000 %+
TU+300000001 %+
TO+3000000UT *+
TO+3IVVUOLVVUU
10+300000000°+
10+300000000°+
20 Nvanavi
10+300000000°+
10+300000000°+
08+300000001 *+
104300000000+
05+300000001°~
0S+300000001°*~
0S+300000001°*~
104300000000+
10+300000000°+
90 Mod
10+300000000 %+
TU+30000LVLT*+
T0+3000000V0°+
10+300000000°+
10+300000001*+
10+300000000°+
10+30000000%°+
10+300000006°*+
TU+3000000UV0+
QU MOy
10+3000000UV1 *+
10+300000000°%+
10+300000001*~
10+300000000°+
10+300000001*+
104300000001 *+
10+3000000UT*+
10+3000VLLUI* +
0S+20000V00UT *~
20 MOY




ROW 02

+¢00000000E+01
++00000000E+01
++¢00000000E+01
++10000000E+C !
+e¢20000000E+01
++30000000E+01
+¢40000000E+01
++50000000E+01
+¢60000C00E+01
ROW 03

++00000000E+01
++40000000E+01
++90000000E+01
++.00000000E+01
+410000C00F+01
+¢20000000E+00
+4¢10000000E+01
+¢00000000E+01
-« 10000000E+01
ROW 04

+¢10000000E+01
+.10000000E+01
+410000000E+02
+¢10000000E4+01
+420000000E+01
+¢20000000E+00
++00000000E+01
++00000000E+01
+¢00000000E+01
ROW 05

++00000000E+01
++50000000E+01
+¢40000000F+01
++00000000E+01
++10000000E+01
+¢00000000E+01
+400000000E+01
+¢10000000E+01
+400000000E+01
ROW 06

++00000000E+01
+¢00000000E+01
+10000000E+02
++00000000E+01
+¢10000000E+01
+420000000E+00
+e0000000NE+01
+600000CO0E+C ]

+4¢10000000E+50

Kansas State Teachers College
Emporia, Kansas
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SAMPLE OUTPUT 2 (ANSWERS)

TABLEAU 03

PRICE BAS1S VECTORS BASIC VARIABLES
+400000C0O0E+01 4 +490000000E+01
+4 10000000E+01 1 +¢10000000E+02
+¢0000C00Q0CE+01 S +¢40000000E+01

MAX Z = +¢10000000E+02

Kansas State Teachers College
Emporia, Kansas

co ¢y cy AN cJ e cn -M efoef =M
STV 5 15 (% 15 [ % [Faet | [Rors
cgi] X1| Piol Ty {Yi2 Feol Yoy oo Yin [Y1,ne1f ¥4 n4es
ega| *2| Pao| Yar [Yaz fer| Yoy | o | Yon [Yo,net| [ Y2,nes

Br| *m i me e ij ces Ymn !ﬁ;n*l . Ym’n+s

n

2 ﬁ,-c, ze-cz..uzj-cJ cee|zp=cpl .. eol ees

where; J is the number of variables.
n is the nuxsber of identities.
s is the number of artificial .variables.
m 1s the nuamber of equations.

The first column of the tableau (€B), gives the costs which
correspond to the vectors in the column.

The second column (VB), tells which vectors are in the basis.
The third column gives the current value of the requirement
together with the value of the objective function for the basic
feasible solution described by the given tableau.

The remainder of the values are the Y, for all vectors in X
including .any artificial variables which may have been addeB*s

The first row of the tableau gives the costs associated with the
vectors. The last entry in each of these columns gives zj-cj
for each vector.
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Lo2

Q acdress
determines
the size of
the matrix

ADDSHT $

seta up
variable
address
sapp
sets up
address
bf work arga

¢ i - columns 1-2 Number of variables,
[read in par-

ameter card j = colurns 3-4 Number of equations
i and j including cost
' equations,

compute number
of data cards
to be read in

(1)(3)+(3)-1

¥

sets up
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counters

A
set matrix
to zero's
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set up number
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in matrix
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|

read in dat
cards

set up
identity
element

set 1dent]
element

set flag
at

store variable
coefficient in
right place in]
tableau

BETTAB

strip out
mantissa

to minus gne

A

& exponent

clear
flag at
SETTAB
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°8%tr§%5 fa

set up‘address
to test
identity

matrix

set up artifici
wariable and
positive ident]
matrix

set up
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CB & VB
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s
oW 2;=C
positive

set address
to determine
pivot column

TEST {
find smallest
value in row

zj—cj

Al0

clear
e P> flag at
Al10
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add 1 to | set flag |
negative = . at
count Al0

dividec
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store in work drea

O
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a1l of pive
column bgen

NO FEASIBI
SOLUTTON

"determine the
smallest ele-
ment in the
work area

‘set addresE

to compute
new tableap

divide
pivot row
by pivot point

compute
new
tableau

set address |set flag
1to type out at ~i3><::>
max z SW2

ouT
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Q~ @

edit floating

‘ g Point output
to E14.8
format

| move max % write
to type- B+ out —9®
writer output \%

5 move gost
to output->®
area

move max 51
to card
output are

a

YES move basic
D>ivariable t
output are

punch
out
element

all element:
in row been

punched

increment

row count
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TOowW
-c. all

Bositlve

set flag
at
DONE

variable in

unch out num-
ber of tableaux
or lterayions

\ punch ou
heading
card

set address
to edit basic
variable

set flag

clear fla move basis
DONE1

at PRICE - vector to
output arei




i
i
|

no4anz
00414
00426
0na3|
~AAEN
00462
co474
nNaARGE
rpacs
Qcs10
nne22
nns3g
NNR4A
20558
20570
neEas
nNnNsa4
nné606
océ18
[alalo0xTal
nne6az
00654
00666
nn678
0ns90
0702
00714
aON726
[alalnacis)
00750
00762
nAT74
cn7REe
ap798
00810
Anass
AnR3a
00846
00858
AnaTA
npRR2
00894
00906
ana1g
nnoan
00942
c09S4
alelelato)
[a¥alslng
00990

n1002

00449
00445
00099
iicis
AT7yR7
00540
00545
nN71A2
071ER
0N0sS34
00545
[aia Natvd
atalov:¥el
00540
00534
ANAN
nAEan

3 NnE3a

NOR2Z
~71ET
nN7V72
07177
07182
N7187
07102
07197
07202
n7212
AI217
o7z2z22
cnaas
a7y ==
aonoa
07227
D7187
[AR B g
R Reh e}
07157
00803
n71=7
ranoa
00823
n62418
nerar
NEPEN
00966
noo7e
nAnNRN
nE2a0
00009

cooae

0150
000-3
=0010
[alslslale]
AnNQQ
-7167
7237
n71=7
helel Nal
00000
07157
-7
-onns
=732
n1200
ANsa
~7102
neooe
noonc
~nnngy
-1002
-0010
-0020
-nn30
-0921R
-0010
~0002
-0010
-0020
~-0030
-0020
rO0aa9
nacee
nooeRr
-0030
n715=
nN7156
-003¢
-7237
nnha4sa
AnANA
©0093
00500
[alalelale]
[alelaleTel
06259
00000
—aEET
ARDEY
n6251
000~1

Kansas State Teachers College
Emporia, Kansas

Q178

ANDNeFT

=ann

TFM
MM
AM

TEM

AM
AM
AM
AM

aF

SM

SsM

LINEAR PROGRAM SIMPLEX ALGORITHM

ROY GALLUP CA/01/64 KETC

SIZ7F+11,1504CHANGE THI® NUYMAFR TO
"SIZE+11403410+INCREASF SIZE OF MATRIX

99410

95

CUEN DD
ADDSET+64T461
ADDSET+11+TAR
S4TNLS460
c470410

ADDSET
ADDSET+114+5460

T461 4 TAR 4 STTS UP ADDRESEES

ADDSFET+6 45
ADDSET+6,T7220+5
ADDSET

*¥+48 ANDSFT
ADDSET+64T902
ADDSET
ADDSET-12
T46141

T462 2

T470410
T4804+20
T490430
ToN2418
T310+10
TM23204+2
TO30.10
TQ40.20
T95043C
S1ZE+11420
S460,317E+11
94

T7820.986
S460430 .
XVAR+104S460-2
XVAR+11,4%46N0-]
S460,4320
SADD+11.TAR
S460,SI7E+11
4

SADD+1149R
IJeseSIZE OF MATRIX
1J

1U+2
*¥4+2441J+11
*+24

ERFCDM]

Ted

994 J
99414104LO0C 99 CONTAINS NOC

oF

24

01014
01026
01038
01050
01062
n1n7a
ci1086
01098
N1110
01122
01134
01146
01158
a0 I irdel
01182
01194
01206
n121R
01230
01242
01254
n1266
Q1278
01290
01302
n1zya
01326
01338
01350
N136K2
01374
01386
01308
nratn
01422
01434
01446
n1asR
01470
01482
01404
[ak Kalalsy
c1=18
015830
01542
n1E=4
01566
01578
01590
01602
01614
01626
01638

06453
r6E4E3
06476
05476
06472
ne47?
06470
06470
06464
neRas/s?
o112
07237
n11%52
N>
n1146
06458
06457
NRLETR
76490
07152
01312
0719P
0715%
07152
0719K
1266
03965
07152
07147
ne2=3
0622
06274
06464
neRaga
n1446
05864
06274
ne>71
06279
01506
n6431
NAPKR
N1542
06429
06275
n1&878
06431
01698
01698
0714P
07147
07152
07152

000-1
06249
06251

000-1

06476
nan—y

06251

000=-2
200~0
0=-000
~-7237
06421

-0010
n7227
01200
07182
06249
noo-o
nNoo=-0
07187
00000
n6a41

0716P
-0010
oooM3
n1200
-7237
07222
07217
nnsnn
00000
00000
000~-1

Ne4s3
01200
06281

00000
n&araq
06431

06422
OO0ORR
neako
01200
00000
000KO
01200
00000
01698
00000
06431
07157
07147
-0010

Kansas State Teachers College

Emporia, Kansas
TFM®© 1141%104DATA CARDS
A It

TF Jled

SM  J1e.1410

T JM2.J1

SM  UM2.1,10

TE O J24J

AM J242410

TFM  CTPAR.0+10
TFM  CTCD+0,+8

TFM A+64TAB

A TFL TAB,FZERO, +SETS MATRIX TO ZEROS

AM A+6410

[of A+6,T7820
BNE A

TF 12,T480

A 12-141

TFM  CT1,0410

TEM  TABCT,0410

TF ADD7,+T490

SF XVAR+10, )
FADD T910+0NE+6

cc _ TFL ADD7+T91046114SETS NUMBER OF
AM ADD74104+ ¢ VARIABLES X14X2seee

XVAR CcM T9024434610
BNE  CC-12
TEFM  OUT+11.TAB
TF ADD7.4+T950
TF ADD6+ T340 .

READ’ RACD INy s +DATA CARDS
SF IN-1
CF IN+21
AM ' CTPARs1s10
C CTPAR, 11
BNE %424
8T PAR . IN+28
SF IN+21
TNS  IN+18,MANTIS
TNS  IN+264EXP
8D *#+24 ¢MANT1S5-7
TFM  EXP,99+.1011
™M INs 20410
-BNE  #+24
SF MANTIS
CM IN+22420410
BNE  #+24
SF EXP

25

BNF  SETTAB.SETTAB++SETS BASIS VARIABLES

CF SETTAB

LY TFL ADD6.EXP S
TA ADDE+S460
TF ADD7 +ADD6
AM ADD7410




01650
N1662
01674
01685
01698
oy7in
01722
01734
01746
n17eR
01770
01782
01794
NLARNA
oisie
01830
01842
nNi1Rr&5a4
01866
01878
01890
n1ang
01914
01926
01938
N1950
01962
01974
01086
n1aoRn
02010
02022
02034
nz204a6
02058
02070
02082
c2004
02106
02118
02130
fp1ap
02154
02166
07178
0P190
02202
02214
02226
02238
02250
02262
02274

06478
n1722
07152
01722
0715K
07152
ne462
06462
n1362
ne4anrp
c6487
06488
07132
NE4AR7
07122
o712z
07127
ARARA
06457
06458
ne478
[at-To V¥
0712K
o712P
N64R8
a7127
0648Q
0712P
n64n8
n7132
07122
06466
02094
a A -1-1
07127
07132
nT712P
A7127
07132
06458
07122
N647R
06478
01902
06483
N6482
06483
06482
06482
06468
06490
07137
06251

06476
n1200
~7267
00000
06431

-0n10
0-001

00099
01200
-cnoe
06249
07187
06488
nELTA
06488
07157
077212
aYelcTo)
06249
07202
noo-o
neasn
06441

0648Q
07157
~-001n
06451

0648Q
nT16?
nT157
-0010
000~1

00000
0713k
-0010
07157
0713K
AT162
07162
07162
07157
AON=1

06476
01200
-0000
06240
-72867
06476
06466
[aleleTte}
000=-1

07182
07157
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c CT1401
BNE  SFTTAR+24
TFM  ADD7,TAB+3C
8 SETTAB+24
SETTAB TFL ADD7,EXP+6
AM  ADD7.10
AM  CTCD41.8
c CTCD,99
BNE READ+,+END OF READ DATA CARDS
TEM  ADDO
A ADD-1,1
A ADD . T490
TF  ADD3.ADD
A ADD=1,01
TF  ADD1+ADD
A ADD1 45460
TF  ADD2.T930
TEM 12,30
A 12-141
A 124 TM2920
TFM  CT1.0410
x BNF  POS.I12411.SFTS UP POSITIVE INFNTITY
TFL  ADD1.ONE .6 MATRIX AND INSERTS
TFL ADD2,ADD611+ARTIFICIAL VARIABLES
s ADD + 5460
SM  ADD2,10 .
TFL  ADDWM 6,VALUE OF M IS =—e1E+51
TFL ADD2.ADD611
A ADD 5470
< ADD? 45460
AM  ADD1+10
AM  VARCT,1410
B POS+48
POS TFL ADD2,ADD34611.8FTS COLUMN CR AND VR
SM  ADD2410
s ADD3,5460
TFL ADD2,ADD3+611
A ADD2,2470
A ADD3,S470
A 1245470
A ADD1 45460
AM  CT1.1410
c cT1,U1
BNE X
cu TFM  LAST,0
A LAST=141
AM  LAST,TAB+30
A LAST-14J1
A LAST-1+VARCT
TFM  CT240410
AM TARCT.1,410
TF  ADD4,T480
M J15460

02286
02298
02310
02322
02334
02346
02358
02370
02382
t2394
02406
02418
02430
02442
02454
02466
02478
02490
02502
02514
02526
02538
02550
02562
02574
N2586
02598
02610
02622
02634
02646
02658
0267N
02682
02694
02706
n2718
n273n
02742
02754
02766
02778
02790
02802
n2814
02826
02838
02850
02862
02874
02886
02898
02910

00095
07137
06488
06464
06464
06464
07152
02537
N6478
07142
07107
07147
07117
07117
07107
07142
07147
06478
06478
02430
07107
n713P
02537
07152
07137
06468
06468
02382
06478
n648R
02658
02682
2658
06488
06478
06478
02658
02754
02790
04277
€3834
04986
06478
06464
N6251

00095
00099
06488
07122
07122
07117
07117
02934

00000
00099
07137
06249
06476
06466
07217

~-7257 "

000-0
07207
06421

07152
a714K
0714P
07117
07157
07157
000~1
06476
01200
-7257
07107
-0010
-0010
~0010
neo-1

06464
01200
000=1

-0008
00000
0648Q
00000
~0010
000-1

06464
01200
02658
00000
-0000
00100

02658
000-0
000~2
07157
00000
07187
00099
00099
-0010
0712K
0648Q
07118
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SF 95

AGAIN

MOD1

AAA

XX

DPC

TEST

A

TF
TF
A

A
TF
TFM
TFM
TF
TFL
TF
TFL
FMUL
FADD

AM

BNE
FsuB
TFL
AM
AM
AM
AM

BNE
TFM
AM
CF
BNF
SF
AM
AM

BNE
BNF

TFM
BC1
BNF
TFM
SM

SF

TF

AM.
TFL

‘FsuB

BNF

ADD4 499
ADD 4+ ADD4
CTPAR, 1
CTPARJ1
CTPARVARCT
ADD74T940
AAA+11+TAB+20
CT140010
ADDS+T920
WORK 1+94FZERO
ADD6+ADD7
WORK+94ADDS ¢ 11 +COMPUTES ROW Z{J)=C(J)
WORK+9 ¢ ADD6+ 1 1

WORK 1+9 ¢ WORK+9

ADDS+S460

ADD6 45460

CTilel010

CT14J1

MOD 1

WORK 1494 TAB+2047

ADD4 +WORK1+946

AAA+11410

ADD7410

ADD4 410

CT241410

CT2,CTPAR

AGAIN

CT141410

ADD,8

XX

#+24 4ADD9 11+ TEST ROW ZJ-CJ TO
XXoss SEE IF . ITS ALL POSITIVE
ADD 410

CT141410

CT14CTPAR

XX

#4244 XX

DPC

PPADD+1140

SW1+12

DONE « XX

CT1.0+10+DETERMINES PIVOT COLUMN
CTPAR+2,10+ADD CONTAINS ADDRESS OF
JeS4604 ¢ SMALLEST VALUE IN ZJ-CJe
95

99, T490

ADD 499

ADD14+99

ADD1410

WORK+9+ADD1 ¢ 11

WORK+94ADD 11

*#4+24 4 WORK+7




0por2
02934
02946
02958
02970
02982
02994
03006
03018
03030
03042
03054
n3066
03078
03090
03102
n3114
03126
03138
03150
03162
03174
03186
03198
n3210
03222
03234
03246
nR2EA
03270
03282
03294
N3306
03318
03330
03342
a3354
03366
03378
03320
03402
03414
03426
03438
03450
03462
03474
03486
N34908
03510
03522
03534
03546

26
11

24
47

46
33
16
26
26
11
06

06488
06478
06478
02874
nN64a92
06478
06494
06476
nnoas
06488
07127
07127
07127
n7152
07142
03342
07152
03138
07117
07107
03186
03138
03222
06492
Nn31138
03246
03138
03282
c64aca
03138
03318
0714K
N3354
07117
03342
0714K
07142
07152
06488
06478
Nn6478
03126
06124
06492
06124
064934
06124
03534
06478
07122
07147
07147
n7117

07122
000-1
06464
01200
AOA=0
000-0
000-0
07157
[alaZeTate}
60099
06488
07157
n6488
07217
00893
00000
07217
00000
0715K
0648Q
n7108
00000
07115
000~1
noono
07098
00000
07108
ann-1
00000
03138
06421
00000
07107
00000
07117
~0010
07157
07157
000~-1
ne476
01200
03342
06476
n12no
06476
01200
00000
000-0
00893
07122
-0010
0714P

28

Kansas State Teachers College

Al0

All
oM T

AlS

Emporia, Kansas

TF ADDJADC1

AM CT1lsl010

C CT1,CTPAR

BNE TEST

TFM  NEGCT.0s10DETERMINES PIVOT POINT
TFM  CT1+04104ADDI CONTAINS ADDRESS
TEM  NEGCT1+0+1CsOF PIVOT POINT

M J1145460

SF 5

s ADD 99

TF ADD2 +ADD

s ADD24+5S460,4 + CONTAINS ADDRESS OF S VECTOR

TF ADD4 s ADD
TF ADD74+T940
TF ADDS+SADD+11

CF All
TF ADD7,T940
CF Al10

TFL WORK+94ADD7411
TFL WORK1+94ADDe11
8D #4244 WORK

SFE Al0

BNF #4364 WORK+7
AM NEGCTs1410

SF A10
BD *+24 4 WORK 1
SF Al10

BNF %436 ,WORK1+7
Am NEGCT1s1410
aF A1D

BNF  ¥+36,.,A1C

TFL ADDSFZEROW&

A oM T
FDIV WORK+9,WORK1+9
SF All

TFL  ADDS +WORK+946
AM ADDS. 10

A ADD74S460
A ADD s 5460

AM CT1ele10

C CT1,J1

BNE A10-12
BNF  ERRJA11l

C NEGCTaJ1
2E ERR
C NEGCT1 U1
BE ERR
CF Al5

TFM  CT14,0410

TF  ADD1,SADD+11
TF  ADD6,ADD!

AM  ADD64+10

TFL  WORK+Q4ADD64 11

0358
03570
03582
03594
036n6
03618
03630
03642
03654
03666
03678
03690
03702
03714
03726
03738
02750
03762
03774
©3786
02798
n3s10
03822

03834
n2ga6
c2858
03870
org82
03894

03906
03918
039230
n3042

03954

03966
03978

ialkgi=1=Tp]

04002
04C14

04026

04038

04050

T 04062

ca074
04086
04098
04110
04122
041348
04146
04158
04170
04182

14

0714P
03678
0712K
03630
n7122
03678
07117
03534
03678
07122
06478
06478
063534
06168
07122
07122
nono4
03534
07122
noooe
07132
o7122
04277
06474
naose
06462
03953
05634
nrna27
06781
06947
06929
N3965
07117
06800
04014
nN7115
06800
c6819
06822
07117
04086
07117
04122
04122
07117
06822
06827
04158
05742
04194
06955
n=478

O00RR
01200
000RR
01200
07147

00000

0712K
00000
07115
07147
000~1
06476
01200
03534
00893
07157
[alalsIsls]
00000
00098
07217
0nnos
07137
07122
000-1
00900
0-000
-7237
00100
06927
06490
06781
00400
~7237
-7237
0000J
07115
o00no
0000K
07115
20001
000RR
01200
000~1
00000
07117
00000
00002
07117
05706
00000
05586
06827
nocno
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Al4

swi

MOD
ouT

cM
BE
cM
BNE
TF
8
FsuB
SF
ANF
TF
AM
c
BNE
BNF
s

M
SF
cF
TF
A
T
A
TF
TFM
cF

ADD64+99+61011
Ala
ADD14+99461011
*+36

ADD1 +ADDE
Al4
WORK+94ADD1 11
Al15
*424 ¢ WORK+7
ADD14+ADD6
CTielsl0
CT1491

AlS
FIND=-124A15
ADD1 +»SADD+11
ADD1,4+S460

94

A1S

ADD1.+98

98,4 T940

ADD3 498
ADD1+ADD4
PPADD+114+ADD1
ROWCT,1410
DONE

CTCD+ 048
MOD+114+TAB
sw22 .
PCD+984+BL+98
TABL+18+TABCT
PCD+18+TABL+18
PCD
OUT+11+TAB 7
WORK+3+TAB+74OUTPUT CONVERS IONS
E1448-141411

*+36 ¢ WORK+7

WORK+7

El4e8-142411

E14.8+184WORK+7

El448+2141

WORK+9499,1011

*+36

WORK+9401,10

*+48

#4364 WORK+9

WORK+9

El4e8+2142

E14484+264WORK+9

*#+24,5W2

Sw2+36

*+364PRICE

PCD+264E14+.8+26

DON
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04104 44 04218 05238 BNE %424 +DONE 1 04830 03 07117 0713K  Sw FMUL WORK+9+ADD3s11
04206 49 05418 00000 8 MAOUT 04842 02 0712P 07117 FSUB ADDZyWORK+946 .
04218 44 04254 04986 BNF %436 4DONE 04854 11 07127 -0010 AM  ADD2,10
04230 26 07027 06827 TF  PCD1OBIE14.8426 04866 11 07132 =-0010 AM  ADD3+10
04242 49 05586 000CO 5 PRICE 04878 11 06478 000-1 AM  CT141410
04254 26 06955 06827 TF  PCD+264E14.8426 04890 24 06478 06464 c CT1,CTPAR
04266 14 03965 —0000 PPADD CM  OUT+11+0 04902 47 04818 01200 BNE  Sw-12
04578 47 04307 01700 ONE %424 naot4 21 A7152 07157 A . ADD7.5460
04290 26 N69R1 NE6ET TF  ©CD4+52 +PP+20 04926 21 07122 07157 A ADD1 +S460
04302 11 03965 -0C10 AM  OUT+11410 04938 11 06468 000-1 AM  CT241410
04314 35 06929 00400 WACD PCD 04950 24 06468 06472 c CT24UM2
N4326 26 07027 06927 TF  PCD+98+BL+98 naae? 47 NaKR6 Hl1ane BNE  MODS
N433R 24 03965 06463 c OUT+11+LAST 04974 46 02178 00000 B cJ
04350 47 03954 01200 BNE OUT 04986 16 06478 000~0 DONE TFM CT140+10+PUNCHES OUT FINAL ANSWERS
04362 11 C6474 000-1 AM  ROWCT+1,10 04998 32 0498& 00000 SF DONE
04174 73 HE64S rE4TE TNF Re10.00WCT 05010 26 07147 N7207 TF  ADD6.T920
04386 26 06939 NE64S TE  DCD41APHI0 05022 14 CT14P 00ONO  NOSOL  CM ~ ADD6,450+610
04398 21 06483 07157 A LAGT 5460 05034 47 05082 01200 BNE *+48
C4410 21 03953 07157 A MOD+11+5460 05046 11 07147 ~0011 AM  ADDEs11
haazs 11 nEaBs AOA—1 AM  CTCD.1.10 NS0S8 43 06124 N714P BD ERR.ADD6411
> , ’ 05070 12 07147 -0011 SM ADD6. 1t
04434 26 06462 06470 c cTen U2
04486 47 63930 01200 BNE  MOD—12 05082 21 07147 07157 A ADD6 4 $460
04458 44 04986 02658 BNF  DONE 4 XX 05094 11 06478 000-1 AM - CT141410
h4470 12 07127 —001n  SWOUT SM  ADD3.10 05106 24 06478 06476 c CT14J1
04482 06 D713K 0712P TFL  ADD3,ADD2,611 05118 47 05022 01200 BNE  NOSOL
04404 22 07127 07157 s ADD2, 5460 05120 16 06476 000-0 TFM  CT1.0410
04506 12 07132 ~0010 M ADD3.10 : 05142 26 06488 07217 TF ADD.T940
04=18 06 0713K HT12P TFL  ADD2.ADDZ+611 05154 26 07122 N7207 TF  ADD1.T920
04530 11 07132 -0A20 aM  apbn, 20 05166 26 07027 06927 TF  PCD+98+BL+98
04542 16 06478 000-0 TEM  CT1.0410 05178 73 06781 06490 TNF  TABL+18,TABCT
04554 11 06464 000-3 AM CTPAR.3410 05190 26 07003 06781 TF  PCD+74.TABL+18
04566 26 N64RE 07132 TF ADD, ADD3 05202 39 06929 00400 WACD PCD
04578 06 07117 712K TFL  WORK+Q4ADD1411 05214 26 07027 06927 TE » PCD+98.4BL+98
04590 09 0713K 07117 FOIV ADD3.WORK+9464NIVIDES PIVOT 05226 26 07027 06761 TF  PCD+98,8V+92
04602 11 07132 -0010 AM  ADD34104+ROW BY PIVOT POINT 05238 39 06929 00400  DONE1l WACD PCD
04614 11 06478 HON~] AM CT1.1.10 05250 26 07027 06927 TF  PCD+98.8L+98
N46P6E 24 G64TR N6464 I CT1.CTPAR 05262 26 03965 06488 TF  OUT+11+ADD -
04636 47 04590 01200 GNE  w-dB 05274 21 06488 07157 A ADD » 5460
04650 26 07152 07217 TF  ADD74T9404+VECTOR TRANSFORMATION 05286 21 07177 07157 A T47045460
N4662 16 N64ER NOO-0 TEM  CT2,0410 fszas 21 07167 07157 A T461,5460 |
04674 26 N7127 07137 TF ADD1,ADD4 05310 21 07172 07157 A T46245460 .
04686 26 07127 07152  MODS  TF  ADD2,ADD7 05322 11 06478 000-1 AM  CTls1.10
04698 16 06478 000~0 TEM  CT140.10 05334 24 06478 06251 c CTley
04710 26 07127 07122 TF  ADD4,ADDI1 05346 47 03954 01200 BNE  ouT
04722 26 07172 06488 TE  ADDZADD 05358 22 06488 07157 S ADD+ 5460
04734 24 06488 07127 c ADD y ADD2 05370 32 05238 00000 SF DONE!L
04746 47 04806 01200 BNE  Sw-24 05382 26 07027 06927 TF  PCD+98+BL+98
04758 21 07127 07157 A ADD 1 +5460 05394 26 03965 06488 TF  OUT+114ADD
04770 21 07152 07157 A ADD7 <460 05406 49 03954 00000 B out
04782 21 07127 07157 A AODZ . 5460 05418 26 07003 06827 MAOUT TF  PCD+74+E14+8+26
04794 21 07137 07157 A ADD4 » S460 05430 26 06975 06799 TF PCD+464MAX+14
NARNE 06 NT7107 0713P TEL  WORK1+9.ADDG 11 05442 39 06929 00400 WACD PCD
s 05454 33 05238 00000 CF  DONE1

04818 06 07117 n7107 TFL WORK+Q,WORK1+9




i
i
!

05466
05478
05400
05502
05514
05526
05538
05550
05562
05574
05586
05598
05610
05622
NG634
05646
05658
05670
05682
05694
05706
05718
05730
05742
05754
05766
05778
05790
05802
05814
ns826
05834
05863
08864
05876
05888
05900
05912
05924
65936
05948
05960
05972
05984
05996
06008
06020
06032
06044
6056
06068
06080
06092

49
15
2z
14
46
25
26
49
73
49
76
21
32
49
16
47
23
32
21
26
26

49
73
34
2s
29
15
44

4@

32
22
21

06
11

14
46
14
46
14
46
17
26
12
32
26
32
42
34
39

00402
06467
ns586
0717P
05562
06468
n6977
05238
06977
05238
03965
07122
05586
03954
ceaTR
04470
06251

00095
0nooo
06488
03965
05706
03954
06781

00000
06829
ne763
06829
04986
05706
naa70

00030
05836
06464
06458
0645Q
06478
05835
06044
05835
06044
05825
06008
06080
06043
06043
0604L
06279
01698
anono
00000
0607R

&

00000
0000P
noGnNo
000-2
01200
0716P
0e468
00000
0717K
00000
07122
07137
00000
00000
[alelabde]
00200
07157
00000
07182
00099
06488
00000
[elelslale]
06490
00102
00400
o100
00000
02658
00000
20000

00000
0ha64
07162
06441

000-1

0N0K4
01200
0o00L3
01200
000-4
01200
-6497
06458
-0002
00000
05863
00000
nooon
oolo2
00100
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Kansas State Teachers College
Emporia, Kansas
B 402
DON TOM CT2-147911
CF  PRICE
DON1 cm T4704024610
BE *+48
DONZ  TD  CT2,T461,11
TF PCD+484+CT2
R DONE 1
DON3 TNF PCD+48+T4624+11
=] DONE 1
PRICE TF OUT+11+ADD1
A ADD1 45460
SF PRICE
B ouT
SW22  TFM  CT140410+PUNCHES OUT ROW zJ=CJ ONLY
BNC2 SWOUT
M JvS460
SF 95
A 99.T480
TF ADD+ 99
swz TF OUT+11+ADD
SF Swz2
3 ouT
TNF TABL+184TARCT
RCTY
TD El14.8+284400
WATY TABL
TOM E1448+28,0
BNF DONE « XX
CF Sw2
R SWoUT
DORG *-3
DC 30,0
PAR SF PAR-28
s CTPAR,CTPAR
[=] A 12454704 +SETS UP IDENTITY MATRIX
TFL 1240NE6
AM  CTlel410
CM  PAR-29424410+DETERMINFS WHETHFR
BE BACK s 4 s+ ARTIFICTIAL VARIARLES
CcM PAR-29¢33,4104ARE TO HEE ADCED
BE BACK
CM PAR-2G404,410
BE *+24
B8T™M EREREG
TF  %+35,12
SM *¥+2342
SF *¥+11e46
BACK TF IN+26+PAR~-1
SF SETTAB
an
ER RCTY
WATY ER-1446

06104
n6116
06124
06124
06136
06148
06160
06168
06168
0618n
06192
06204
06216
n6228
06240
06248
06248
06253
c6249
06251
06419
06421
c6429
06431
06439
06441
06440
06451
06453
nN6458
06462
06464
06466
06468
06470
06472
nea74
“eava
06478
0€eans3
06488
06490

[alY-X-}-4

06494
0K407
06557
06595
NK63S
06647
06669
06763
06785
nAARNY

06829

48
49

26
26
39
49

26
14
47
11

49
26
49

00000
noao2

07027
06967
06929
00402

07142
0714K
06228
07142
c6180
07122
03726

00004
annsn
00000
00000
00008
00002
00008
00002
00008
00002
00008
00002
00002
[alefelel-t
00004
00002
00002
00002
00002
00002
00002
nnnng
oooc2
00005
00005
00002
adalele}-d
00002
00030
00019
00020
00006
00011
00047
00011
00008
00014
00050

00000
00000

06927
06633
00400

00000 -

00893
O00RR
01200
-0010
000nN0
07142
00000

33

Kansas State Teachers College

ERR

FIND

1J
IN
1
J

FZERO
MANTIS
ExXP

ONE

]

I

12
CTCD
CTPAR
VARCT
cT2
J2
M2
ROWCT
J1
cT1
LAST
ADD
TABCT
NEGCT
NEGCT!
EREQ"
FCDM!
ERNOFE
R

PP

Bv
TABL
MAX
£14.8
BL

Emp
H

B
DORG
TF
TF
wACD
B
DORG
TF
M
BNE
AM
B
T
8
DORG
DsS
DAS
DS
DS
DC
oc
pc
pc
oc
oc
pC
DC
pC
pC
pC
pC
bc
oc
e
pC
oc
pc
oc

nC

DC

bDC

DC

DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC
DAC

oria, Kansas

402

*=3

PCD+98,.BL.+98
PCD+38ERNOFE+28

PCD

402

*-3

ADDS+SADD+11
ADDS54+994+6101 1

*+36

ADDS+10

FIND

ADD1+ADDS

A14+48

*-3

4

80 :
2 I[J+1+NUMBER OF VARIABLES X14X24eeeXI
+TU+3.NUMBER OF ROWS INCLUDING MAXZ
840 )
24-99

8e0

240

8410000000

.2+01

8,~10000000

2450

2401

540

440

240

240

240

2.0

240

240

240

240

540

5.0 -
240

2.0

2.0

30+ INCORRECT NUMBER OF EQUATIONS!

19,FIRST CARD MISSING!

204NO FEASIBLE SOLUTIONs

64ROW 00
114PIVOT POINT,
47y cosT

11, TABLEAU 00
BeMAX Z =

14+ ,00000000F 00+
S0

BASI1S VECTORS BASIC VARIA




O--2-

070069
070RA”
n7008
07108
07122
07127
07132
07137
07142
07147
07152
07157
07162
07167
07172
07177
07182
07187
07192
07197
07202
07207
07212

7217
222
7227

07237
co402

00040
00040
00010
00010
00010
00005
00005
00005
00005
00005
0000%
00005
00005
00005
000058
0Cc005
00005
00005
noons
00005
00005
00005
noo0s
00005
00005
00005
nanos
00010

Kansas State Teachers College

PCD

WORK?2
WORNK {
WORK
ADD1
ADD2
ADD3
ADD4
ADD5
ADD6
ADD7
S460
S470
T461
T4a6?
T470
T480
T490
T90?
T910
T™M2920
T920
T930
T940
T950
T7820
TAR

Emporia, Kansas

DAC 40«
DAC 40
DSssS 10
DsS 10
DSsS 10
DS
Ds
DS
DS
Ds
Ds
DS
Ds
Ds
Ds
nNs
Ds
Ds
DS
DS
DS
Ds
Ds
DS
DS
Ds
DS
DSR 104782
DEND 402

-

aguuauaaauaaaauaaaeaaauaadn ad
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! THE CoMPUTER MUSE
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