












































Style 1 Style 2 Style 3 Style 4 Style 5 Style 6 RHS
Objective Function] Profit 1 Profit 2 Profit 3 Profit 4 Profit 5 Profit 6 Profit (Maximum)
Picker Pick. Time 1 Pick. Time 2 | Pick. Time 3 | Pick, Time 4 Pick, Time § Pick, Time 6 < 1 (Picker Time
Capacity)
Carding Card, Time 1 Card, Time 2 | Card, Time 3 | Card, Time 4 Card, Time S Card. Time 6 < 50 (Carding
Capacity)
Drawing Draw, Time 1 | Draw, Time 2 | Draw, Time 3 | Draw, Time 4 | Draw, Time5 | Draw. Time 6 < 24
Roving Rov, Time 1 Rov, Time 2 | Rov, Time 3 | Rov, Time 4 Rov, Time 5 Rov, Time 6 < 500
Filling Spindles Fill, Spin, Fill, Spin, Fill, Spin, Fill, Spin, Fill Spin, Fill, Spin, <10000
Time 1 Time 2 Time 3 Time 4 Time 5 Time 6
Warp Spindles Warp Spin, Warp Spin, Warp Spin, Warp Spin, Warp Spin, Warp Spin, < 5000
Time 1 Time 2 Time 3 Time 4 Time 5 Time 6
Spooler Sp. Time 1 Sp. Time 2 Sp. Time 3 Sp. Time 4 Sp. Time 5 Sp. Time 6 < 1
Warper Warp, Time 1 Warp,Time 2 | Warp, Time 3 | Warp, Time 4 Warp, Time § Warp, Time 6 < 1
Slasher Slash, Time 1 Slash, Time 2| Slash, Time 3 | Slash, Time 4 Slash, Time 5 Slash, Time 6 < 1
Loom Loom Time 1 Loom Time 2 | Loom Time 3 | Loom Time 4 Loom Time S Loom Time 6 < 500
Al
Bounded Vi vi Al A i
Variables < M 0] a B
Figure 11, Schematic matrix for product allocation model

The solution will indicate the product mix which
If market conditions
require certain levels of production, the quantity
‘of each style produced can be bounded.
schematic, style 1 must be equal to or greater than
A yds., style 2 equal to or greater than B yds.,
styles 3 and 4 equal to or less than C and D yds.,
respectively, and style 5 equal to or greater than
E yds. and equal to or less than F yds.
remains unbounded.
The coeificients in the objective function (profit)
row are the anticipated profits per yard for each of

produces the maximum profit.

the styles.

In the

Style 6

These figures are derived from such

factors as production costs, distribution costs

(where applicable), and selling price.

The row

expresses a total profit figure in the form:

(profit per yard style 1) x (yards style 1
produced) + (profit per yard style 2) x (yards
style 2 produced) +. . . . .

which the LP system will maximize within the
constraints imposed by the matrix.
Each coefficient in the body of the matrix is

associated with a style and a machine and

represents a production rate — the time in weeks
required to process the cotton or yarn for one

yard of a specific textile style.

Thus, in the

second row of the schematic matrix, '"PICK. TIME 1"
is the picker time in weeks required to process the
cotton necessary to produce one yard of style 1.

The right-hand side is the total picker capacity in
machine-weeks available over the specified
production period. Hence:

(pick. time 1) x (yds. style 1) + (pick. time 2) x
(yds. style 2) +. . . + (pick. time 6) x
(yds. style 6) < 1 machine-week.

The remaining constraints are formulated similarly.

The solution output for such a model will indicate
not only the most profitable product mix, but the
efficiency of the manufacturing chain as well. For
instance, the slacks report will reveal how much of
each machine's total capacity remains unused, and
will also indicate the bottlenecks in the process and
provide useful information on the "cost" of insufficient
machine capacity which obviously limits production.
Such a model is an indispensable aid in planning
for plant expansion, since, for any given product
mix, it clearly identifies which machine capacities
should be enlarged.

The DO. D/J report will indicate for each style
which does not enter an optimal product mix the
additional profit per yard required before production
of that style becomes desirable. The cost range
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report will reveal, for each style in the optimal
mix, the lowest and highest style profit figures
which would leave that solution unchanged. Further,
this report will reveal which styles would enter the
solution if the profit margins on the styles in the
optimal mix were to fall outside the limits
established by the cost range report. ‘

A product allocation model can be formulated
which assumes that a week's production of any style
in any quantity can be sold. Though such an
unrestricted production model may be applicable for
several weeks at a time under certain conditions,
sales orders on hand and market forecasts ordinarily
will establish certain maximum and minimum levels
of production for each style. Such restrictions can
easily be introduced into the model by bounding the
variables (quantities of style produced) to meet
requirements and forecasts, as indicated in Figure 11.
LP application in this area allows management to
compare rapidly an unrestricted optimal product mix
with the product mix dictated by market conditions.
Such a comparison may well influence future
marketing decisions — it may suggest that certain
styles should be curtailed and new markets
developed for others, if the two types of solutions
differ dramatically.

SUMMARY

The various output reports furnished by the LP
system not only provide a detailed listing of the
specific optimal solution, but also alert the producer
to a variety of relationships, any one of which may
profoundly influence the total cost or profit. The
computer enables the producer to re-solve the
problem rapidly with a number of variations
suggested by the output reports. He can, in effect,
use the LP model as an aid in the solution of a
series of different problems. What if the price of
each raw cotton varies? What if certain inventory
purchases are possible at specific prices? What
if quality controls vary? These factors, together
with changes in product market demand, determine
the ideal frequency of solution for a specific mill.
The LP solutions provide data which enables the
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producer to make the most judicious policy decisions
in matters of cotton blending, quality control,
inventory control, product mix, purchasing, and
product research. LP techniques make possible
continuous management study — resulting in
decreased costs, increased efficiency, and maximum
profits.
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