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CHAPTER 1
INTRODUCTION

Rice was assigned a crucial role in the success of Indonesia's de-
velopment program. Indonesia has usually been a net importer of rice
since 1951. Although Indonesia as a whole is a deficit rice producer,
there are local surplus areas. The locations of surpluses and deficits
change from year to year, but few locations have been consistently sur-
plus or deficit areas.

The government has three important responsibilities related to the
distribution of rice, these are:

1) Supplying rice to government employees and the armed forces at prices
that are reasonable and within the income range of these people.

2) Procuring rice from the domestic market at prices that would be
sufficient to encourage the farmers to increase their farm pro-
duction; if domestic procurement is insufficient it should be re-
inforced by imports from overseas.

3) To be ready to release rice stocks into the open market to stabilize
the economy and prevent the rapid rise of rice prices above the
established price.

In general, the government is responsible for the distribution of rice

and the stability of rice prices throughout the country.

In the distribution of rice, the cost of the shipping of the rice
from surplus areas to deficit areas is a sizeable one. Since Indonesia

is composed of several main islands and more than 3000 small islands,



a complex inter-island rice shipment problem exists. OQOther factors that
influenced the distribution are the seasonality of rice production,
consumption and the availability of transportation facilities. Inter-
island shipping is thus an essential part of Indonesia's transportation
system. Hence, one of the goals of the government is to determine the
rice movement pattern that will minimize the cost of transportation of
rice from surplus to deficit regions.

In the analysis of transportation problems, linear programming has
been a method that has been used successfully. Transportation or dis-
tribution problems were an early example of linear network optimization
and is now a standard application for industrial firms having several
manufacturing plants, warehouses, sales territories and distribution
outlets. The model's primary usefulness is for planning. In this in-
stance, strategic decisions involves selecting transportation routes so as
to allocate the production of various plants to several warehouses or
terminal points.

The initial work on transportation problems, done by Hitchcock and
Koopmans in the 1940's, paved the way for future developments. Subsequent
to this pioneering work, many scholars have refined and extended the
basic transportation model to include not only the determination of
optimal shipping patterns, but also the analysis of production scheduling,
transhipment and assignment problems.

In the basic transportation model, the objective is to determine

optimal routes of shipment that:



a) originate at sources where stockpiles of a commodity are available;

b) are sent directly to their final destinations where various amounts
are required;

c) adjust the stockpiles and fulfill the demand;

Hence, the total demand is set equal to the total supply; finally, the

cost must

d) satisfy a linear objective function; that is, the cost of each ship-
ment is proportional to the amount shipped, and the total cost is the
sum of the individual costs.

Limited facilities represent tangible, real and measurable situations,

such as fixed production capacity, restrictzd equipment, or any other

sort of fixed means for production output. For various physical reasons

there are limited capacities which create constraints on the shipment flows

from origins to destinations. When these linear constraints are present,

the transportation model is called the capacitated transportation model.

The purpose of this study is to develop a rice distribution planning
model based on given forecast data. It should be noted that the source
of all data is the National Logistics Agency (Bulog), Republic of
Indonesia. The problem included routing and shipment scheduling
activities.

Basically the problem is to determine an optimal rice distribution
pattern so as to minimize the operational cost with the following con-
ditions satisfied:

1) A1l demands are met.

2) Supplies are 1imited.



3) Shipping capacity is limited.

4) Warehouse capacities are limited.

5) Seasonal domestic supply.

6) Loading and unloading capacity limitations.

Currently, conventional methods for dealing with the decisions related
to the distribution plan rely quite heavily on intuitive judgment.
Policies and rules of thumb sometimes can be formulated to guide the
applications of sound judgment and lessen the chance that poor judgment
is exercised. In making the above decisions one should know accurately
the current data related to the distribution plan. Generally speaking,
the decision maker does not have all of the current information at his
finger tips and if he does it is still difficult to give the data its
proper weight in the decision making process.

From what usually is done, a far better means to solve this problem
is available with Tinear programming. In the deterministic models, all
parameters are assumed to take fixed, known values, where estimates are
provided via forecasts. The impact of this assumption can be tested by
means of sensitivity analysis. For example, the impact of uncertain rice
production can be assessed indirectly by performing sensitivity analysis.
Furthermore, sensitivity tests and shadow price information allow the
decision maker to evaluate how well the available resources are balanced.
The shadow price associated with any capacity constraint provides a local
indication of the saving to be obtained from a unit increase in that
Timited capacity.

The corresponding model deals with a large number of variables and

constraints due to the complex interactions among the choices available



to the decision maker. Since these choices are hard to evaluate on merely

intuitive basis, a decision maker could benefit greatly from the solutions
of the model. Historically, linear programming has been the type of

model used most widely, and has contributed a great deal to improving

the quality of decisions. In the decision making hierarchy, linear
programming models become links between strategic and operational de-
cisions. On the other hand the linear programming models generate the
broad guidelines for detail implementation.

The following approach is presented to solve the proposed distri-
bution problem. First, the planning horizon is selected. This planning
horizon indicates how long we should look to the future to include all
the significant factors of the decision under study. In this particular
problem because of the variation of the harvesting pattern throughout
the country and the locations of surpluses and deficits change from year
to year, we select the planning horizon to be from April to March of
the subsequent year.

Having the fixed planning horizon, the next step is to develop the
mathematical programmiﬁg models which are used to determine the optimal
distribution plan. Because of the nature of the problem, Tinear pro-
gramming is used to solve the problem. The model is developed in two
stages. The first stage is a basic transportation model. This model
is used to obtain an overall distribution pattern without imposing any
physical constraints, such as shipping capacity constraints. The input
data includes the estimates of a) domestic supply, b) demand require-

ments, and ¢) shipping costs. The constraints imposed on this model are



demand requirements and the limited domestic supply. The solutions of
the model are used for selecting the optimal rice shipping pattern that
will minimize the total shipping cost. These solutions are the overall
best solution possible which are useful in providing general guidelines
for the planning process. It may be noted that import variables are in-
volved in this model since the domestic supply is insufficient. In real
1ife, the corresponding ships available may be finite over some or all
of the routes.

In the second stage: the model is further developed by adding the
existing shipping capacities as upper bound constraints to the first
stage model. This then, is a capacitated transportation model which
we will use to determine the distribution pattern which will serve as the
basis for further iterative modification. This model is as close to the
actual problem as we can solve with existing solution techniques. The
solution of the capacitated transportation model yields the total amount,
in metric tons of rice, to be shipped from supply ports to deficit ports
and to be imported from overseas to importing ports for a one year plan.

The next task required is to schedule the rice shipment in order to
meet the various demand in each period (month). The constraints which are
to be satisfied in this shipping schedule are:

1) Demand fluctuations. This constraint ensures that the demand require-
ment for each period will be met.

2) Number of ship trips available. This constraint insures that each
shipment should not exceed the predetermined capacity per trip in the

respective routes and the frequency of shipments should not exceed the



number of the ship trips available during the planning horizon con-
sidered.

3) Warehouse capacities. This constraint insures that the amount of
any shipment should be adjusted so that the amount of inventory at the
end of any period should not exceed the corresponding warehouse capacity.
4) Seasonal domestic supplies. This constraint insures that the total
amount of rice shipped from any local surplus port should not exceed

the available supply in a corresponding period.

5) Loading and unloading capacities. In real life, these constraints
may be a function of the working rules, labor forces, crane capacities,
or any set of operations. This constraint insures that any handling
activity (onloading or offloading) at any port does not take more than the
number of working days in a corresponding period.

The problem then becomes one in which we determine the actual shipping
schedule which will accommodate- the optimal distribution so as to minimize
the number of shipments during a planning horizon in order to minimize the
setup costs and grain losses subject the constraints 1,2,3,4 and 5.

Since the problem deals with the discrete number of shipments, the
shipping schedule can be considered as an integer programming problem.
There are no solution techniques available to solve this large integer
programming problem. Currently, difficult scheduling problems are solved
by relying on intuition, heuristics, or some form of explicit or implicit

- enumeration. For these reasons the rice shipment scheduling is solved in-
teractively by successively adjusting the constraints with the hope that
near optimal schedules are obtained. The interactive process to solve the

schedule problem is done by checking each shipment in any corresponding



period, which constitutes the optimal distribution pattern, so that
the constraints 1,2,3,4 and 5 are satisfied.

The solution may result in one or more of these constraints not
being satisfied. These situations are treated by the iterative method as
follows.

1 and 4) Demand fluctuationand lack of supply in surplus ports early in
the crop season. Recall that the optimal distribution pattern insures
that the total demand is met within the shipping capacity available.
Because of the seasonality of the domestic surplus, the rice shipments
from local surplus ports to the deficit ports, are critical. In this
situation, the government acquires most of its domestic procurement during
the three month of May, June and July, immediately after the main crop
harvest. Therefore the domestic supplies available in the first period
may be insufficient to supply the corresponding deficit ports. This
difficulty can be handled by adjusting the carry over or initial inven-
tory. This is the reserve margin we wish to maintain so that we can

have a uniform supply covering minor unplanned fluctuations. The adjust-
ment of the initial inventory can be done by reallocating all of the

carry over inventory available so that the various demands and the

optimal shipping routes are satisfied. If not enough surpluses are
available, the requirements are supplied by importing or transhipment.
This difficulty does not occur for importing ports since the corresponding
deficit can be supplied from imports directly whenever needed.

2) Number of ship trips available. It may sometime occur that the

availability of ships is insufficient to haul the rice in a particular



period, although the total shipping capacity of the corresponding
optimal route is available over the entire planning period. In order
to satisfy the optimum shipping pattern, a charter ship is engaged.
As a result, the total shipping cost is greatly increased.
3) Warehouse capacity constraints. The lack of warehouse capacity may
be such that the incoming rice and the amount in inventory cannot be
accommodated. This difficulty can be overcome by renting additional
warehouse space. This situation is useful in determining the necessity
of constructing new warehouses for future use.
5) Loading and unloading capacity constraints. When the loading and un-
loading capacity is not enough at any port, overtime is allowed. Normally,
the government is willing to pay the overtime costs due to the high ship
demurrage cost. The port facilities have been improved to handle the
increased volume efficiently.

We iteratively make all the adjustments requires so that all the
constraints are satisfied. This then is our final distribution plan.

The LP model is the heart of the planning system. It can be
used in determining the impact of unexpected occurrences, such as natural
disasters, to the distribution program. The solution of the model yields
strategic decisions which include the selection of the optimal shipping
routes so as to best allocate the domestic surpluses and imported rice
to satisfy the various demands. Also as part of the solution, shadow
prices and ranges on shipping costs are computed which are useful in

evaluating distribution alternatives.



Selection of a planning

10

1.
Step 1. horizon: One year plan.
Step 2.
; Demand, domestic Al*j LP Model: _| Constraints:
{ supply, and | Annual Distri- 1. Demand
] shipping costs data 4} bution Network 2. Domestic supply

Step 3.

Figure 1.1.

1

LP Model:
Annual Capacitated
Distribution Network

~v1 3. Shipping capacity

| Constraints: 1,2, |
|

Constraints: 1,2,3

Shipping Scheduie

Proposed Rice
Distribution Plan

Sequence of steps in solving

rice distribution plan.

4. Warehouse cap-
acity

5. Number of ship
trips available

6. Seasonal domes-
tic supply

7. Demand fluctu-
ation

8. Loading and un-
loading capacity




11

The summary of the method is shown in Figure 1.1. The main purposes
of this integrated approach are: i) to reduce the complexity and scope
of the problem to a manageable size, ii) to provide a verbal description
of the distribution plan and generate reports from the LP model so
that managers can read and use them for day-to-day decisions.

In Chapter 2, a basic shipping pattern and a capacitated shipping
pattern are presented. These modeis are solved by using the IBM MPS/360
computer programming package. Shadow prices and ranges on shipping
costs are presented in Appendix I and II.

In Chapter 3, the rice shipping schedule is presented. This
shipping schedule is solved by an interactive process. The description
of constraints imposed are also presented.

In the final chapter, concluding remarks and recommendation for

further study are presented.
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th

origin must dispose of exactly the quantity ays while the j~ destin-

ation must receive exactly the quantity b It is assumed that the

jo
total demand equals the supply, that is,

: b (1)

nhe~—>3

?
a; =
i1

J

Besides the numbers, a; and bj, which are nonnegative, there are also

iven a set of numbers, c.., which may be unrestricted. The number
id Y

Cij represents the cost (or profit, if negative) of shipping a unit

quantity from origin i to destination j. The problem is to determine the
number of units, Xi39 to be shipped from i to j in order that stockpiles
will be depleted and needs satisfied at an over-all minimum cost.

The special structure of the matrix is evident when the equation

are written in standard form, as in

Xp * Jg T Xyg TeT Hyp ks
g, * Kap T Ay = a5

*ml * *m2 Toe Xy = e

X1 Xy e o *m1 = b
* Xz tXogp et e X = by

+cC

C11%91 * C12%92 T e T Co1%or Teeet ConXon T S ¥m Tt ConXn”

The first (m*n) equations are the material balance equations at the

ports. They state
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(F1ow out ) - (F1ow 1nto) - (Net supp]y)
of a port a port at a port

t is important to recognize the special structure of these balance equ-
ations. Note there is one equation for each point in the network. The
flow variables Xij have only 0, + 1, and -1 coefficients in these equations.
Further, each variable appears in exactly two equations, once with a +1
coefficient, corresponding to the point from which the transportation 1link
emanates; and once with a -1 coefficient, corresponding to the point with
which the Tink is connected. The remaining row gives the cost of shipping
one unit of flow across a link.

Using the following notation, the so called classical "transportation
probiem", can be stated as follows:
Minimize the objective function

m n
i gk S 2

subject to the constraints

n
jZ] Xg5 = @40 i=1,2, ..., m
m
121 X;5 = bJ, j=1,2, ..., n
I o= ]
a, = b

i=1 ' g=1 I

%5 20

These equations are represented in a tableau form as follows:
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Table 2.1. A transportation tableau.

Destinations
Source 1 2 ces n Supply
1 N ©12 eee %0 3,
n X2 X1n
2 ¢ €22 _ “2n X
%91 X22 Xon 2
3 €31 32 C3n
X3 X3 | 7 X ’3
3n
m ml *m2 .o Cmn 2,
Xm1 *m2 Xmn
Demand b] b2 —_— bn Total

Each row in the tableau corresponds to source point and each column
to a destination ports. The numbers in the final column are the supplies
available at the source ports and those in the bottom row are the demends
required at the destination ports . The entries in cell i-j in the tableau
denote the flow allocation Xi 3 from source i to destination j and the
corresponding cost per unit of flow is cij' The sum of xij across row i
must equal 2y in any feasible solution, and the sum of Xy down column Jj
must equal bj.

In the classical transportation problem, the objective is to determine

an optimal schedule of shipments that:



(a)

(b)

(c)

originate at a source (supply ports) where fixed stockpiles of a

commodity are available;

are sent directly to their final destinations (demand ports) where

various amounts are required;

adjust the stockpiles and fulfill the demand; hence, total demand

equals total supply;

and finally, the cost must

(d)

satisfy a linear objective function; that is, the cost of each

shipment is proportional to the amount shipped, and the total cost

is the sum of the individual cost.

In the classical transportation problem we allow the possibility of

infinite shipping capacities over all of routes.

In many applications

these shipping capacities may be finite over some or all of the routes.

The “"capacitated transportation problem" includes these constraints and

can be stated as follows:

Find Xij as to minimize

3

n
Z = i;] j;] cijxij

subject to the constraints:

(3)

n
jZ] xij B aT
i=1,2, ..., m

m .
i;] Xij = bj J b ]’2, es ey n
m n

a; = b.
1‘2] 1 321 J

i3 = %43

X >0

16
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where eij represents the capacity or upper bound for shipments from origin

i to destination j.
3. The Basic Pattern Rice Transportation Model.

The input data necessary for the basic transportation model include
estimates of (1) regional surpluses, (2) regional consumption and (3)
transportation costs. Several terms used in this section need to be de-
fined. These are:

1) Rice deficit provinces refers to those provinces where the consumption
of rice for the entire year exceeds its production.

2) Rice surplus provinces refers to those provinces where the production
exceeds consumption for the year.

3) Domestic supply refers to the domestic procurement availability
which equal the quantities of rice available for purchase during
the planning horizon under consideration.

4) Demand refers to rice deficiencies.

5) Imports refer to rice shipped into any Indonesian port from sources
outside Indonesia.

The basic assumptions of the transportation model formulation are:

1) The cost of shipping from supply ports to demand ports are known
and constant over all quantities shipped.

2) The sum of the quantities available from all of the supply ports
must equal the sum of the quantities required by all of the demand

ports.
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3) A1l domestic supply quantities available must be shipped to demand
ports and all demands must be satisfied.

4) A1l rice not consumed in a rice surplus province must be shipped
out of that province within the year that it is produced and must
be shipped to one or more rice deficit provinces.

5) A1l rice needed to offset rice deficits must be provided in the year
that the rice deficiency exists either by rice from the rice surplus
provinces or from imports.

6) No rice may be exported from an Indonesian province during a year
in which rice is imported by any Indonesian province.

7) Supply and demand are considered fixed during the planning horizon.
There exists the means for producing a reliable forecast of the
demand and procurement during the planning horizon being considered.
These forecasts should be meaningful to both the purchasing and
distribution departments.

8) Some ports, which are designated as destinations for imported
rice, are considered as supply ports.

The cities designated as origination or destination ports for rice ship-

ments between provinces are listed in Table 2.2. (see an Indonesian

map). The cities selected were major ports located in provinces. The
transportation costs between these cities were usually based on the
reported available minimum costs of shipping rice.

Java plays a specially important role in inter-island trade. 1Its
population is about 60 percent of the total population. It is the main

entry point for foreign goods and the principal point of distribution



Table 2.2. Departure and destination ports.

19

Province Destination and/or Notation
Departure Cities
West Java Jakarta, Cirebon P7, P8
Central Java Semarang P.|0
East Java Surabaya P]]
Aceh Banda Aceh R]
North Sumatra Medan (Belawan) P.I
West Sumatra Padang P2
Riau Pakanbaru, Dumai, R3, P3
Bengkalis, Bagansiapi, RS’ R2
Tanjung Pinang R4
Jambi Jambi, Pangkal Pinang, R7, P5
Tanjung Pandan P6
Bengkulu Bengkulu R6
South Sumatra Palembang P4
Lampung Pajang R8
West Kalimantan Pontianak P9
South Kalimantan Banjarmasin Rg
East Kalimantan Samarinda, Balikpapan, R]]
Tarakan R
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Table 2.2 (continued)

Province Destination and/or Notation
Departure Cities

North Sulawesi Bitung P]4

Central Sulawesi Palu, Poso R]Z’ R]3

South East Sulawesi Kendari R]4

South Sulawesi Ujung Pandang (Makasar) P]3

Maluku Ambon, Ternate R]Q, R]6

Bali Benoa S2

West Nusa Tenggara Ampenan 53

East WNusa Tenggara Kupang R]5

West Irian Jayapura, Biak, P]S’ R18
Sorong R]7

Pj = deficit ports and international importing ports. (j=1,2,...,9,12,...,15)

Py & local surplus ports and international importing ports. (i=10,11)

S = local surplus ports

R = deficit ports
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of consummer and manufactured goods. The two major international ports
in Java are Jakarta in West Java and Surabaya in East Java. Jakarta, the
capital city and a center of government administration, has considerable
storage capacity, about 250,000 metric tons. East Java has been

a consistent surplus area for years. Thus it is possible to ship rice
from these two ports to all destination ports. The other origination
ports are referred to as the supply ports for the demand ports in their
region.

The domestic shipping cost per metric ton of rice (in bags) from
each supply port to each demand port is given in the shipping cost
structure, Table 2.3. The importing shipping costs per metric ton
varies between Rp 2500.00 to Rp 3500.00 where 415 Rupiah (Rp) equals 1
U.S. dollar. In this particular problem the importing shipping costs
per metric ton from any foreign departure port to the import destinations
are assumed fixed and equal to Rp 3000.00.

As in the classical transportation problem, we want to determine
an optimal schedule of shipments that satisfies the demand. Since the
domestic surpluses have first priority to be shipped, they can be handled
by assigning a penalty cost to the imported rice. The penalty cost is
the difference between the price of imported rice and the price of
domestic rice per metric ton. An alternative to allocating the domestic
surplus is by simply adding an equality constraint to the model which
states the total demand is equal to the sum of the domestic surplus and
imports. The demand and supply (domestic procurement and imports)

forecast data is given in Table 2.4.



From ports

Table 2.3.

Domestic shipping cost structure (see Table 2.2 for

port identification)

To ports

Py P, Py Py Py Pg Py Py Py Plg Py P Py Py Py By Ry Ry R R Rg Ry Ry Ry Ry Ry Ry, Ry Ry R R Ry Ry Ry
P' 3928 2128 3504 3976 4040 4280 4552 2256 2320 2880 2944 2336 4224
Pz 3928 3928 3376 3882 4152 3528 1992 3216
l’l 2128 n2 3576 3632 3880 4120 4500 1088 1488 2048 680 4500
e 13504 3928 3112 1800 2248 2680 2968 2790 3216 3536 4280 2480 3272 2224 2944 3368 2288 3040
’5 1800 1088 2336 2680 2928 3264 3000 6500 2008 6000 2200 2376 6100
P 2248 1088 2000 2336 2632 3072 3500 6750 2528 6250 2776 2776 6300
"7 3976 3376 3576 2680 2336 2000 1512 3064 2096 2912 3800 3832 SA40 6672 4344 3608 3696 3112 3416 2824 3232 1308 3264 4552 4080 3984 5360 4456 4320. 5136 5528 15000 €672
PB 4040 3632 2968 2680 2336 1512 3026 1216 2336 3480 3496 5344 - 2960 5000 3600 6000 7500 6200
l” 2790 3064 3024 3160 3344 3760 3944 3400 5000 3928
Pio/4280 3882 3880 3216 2928 2632 20% 1216 3160 1808 3400 3416 5024 - 4648 3912 4016 3408 3720 3312 3836 2656 2688 4368 3536 3584 7250 6100
P" 4552 4152 4120 3536 3624 3072 2912 2336 3344 1808 3216 3160 4672 6208 4920 4192 4S60 3576 3944 3632 3696 3248 2280 3936 3328 3I68 4552 3752 3536 4440 4906 S816 6208
'll 3800 3480 3760 3400 3216 2472 64 2624 2888 1080 1800 7500 6000 3112 8000
’U 4280 3832 3496 3944 3416 3160 2472 3808 5248 2840 3408 2632 2600 4500 2736 3640 3984 4632 S48
p" 5440 S 5024 4672 3464 3808 3784 3544 3064 2624 5000 2248 3112 10000 10500
PIS 6672 - - 6208 5248 $500 2576 2680 3680 4179
Sz 4568 3512 176 3112 2048 S5S52 2192 4750 S000 SO000 4600 7000 5750 4500
Sy 00 334 - 2928 2032 3016 2032 4152 5824 S000 5000 5250 3120 7100 $500 3016
*

Source: Bulog 1974

U.S. $1.00 = Rp 415.00
(Rp = Rupiah)

€¢



Table 2.4. The demand and supply forecast data (metric tons per year)
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Ports (1,000 metric ton of rice) Notation
supply (+) or demand (-)

Banda Aceh - 10 DR]
Bagansiapi - 2 DR2
Pakanbaru - 5 DR3
Tanjung Pinang - 16 DR4
Bengkalis - 5 DR5
Bengkulu - 12 DR6
Jambi - 28 DR7
Pajang - 15 DR8
Banjarmasin - 22 DR9
Tarakan - 6 DR]O
Samarinda - 15 DR]]
Palu - 10 DRy,
Poso - 10 DR]3
Kendari -9 DR]4
Kupang - 20 DR]5
Ternate - 10 DR]6
Sorong - 7 DR]7
Biak - 13 DRyg
Ambon - 25 DRy g
Medan -100 DP]
Padang - 28 DP2
Duma i - 14 DP

3



Table 2.4. continued

Ports (1,000 metric ton of rice) Notation
supply (+) or demand (-)

Palembang - 60 DP4
Pangkal Pinang - 30 DP5
Tomjung Pandan - 15 DP6
Jakarta -300 DP7
Cirebon - 35 DP8
Pontianak - 30 DP9
Semarang + 30 CSP]0
Surabaya +200 CSP]]
Benoa + 10 cs,
Ampenan + 10 CS3
Balikpapan - 15 DPIZ
Ujungpandang - 50 DP]3
Bitung - 45 DP]4
Jayapura - 20 DP15

*Source: Bulog 1974

25
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3.1 The Outline of the Model

3.1.1. Determine the exogenous flows.

Determine the net input or output for the system as a whole. The input
is the total surplus at each supply port, and the output is the total
amount required for the system.

3.1.2. Determine the material balance equations.

Let X], XZ’ ..., be the amount, in metric tons of rice, to be
shipped or received, then write the material balance equation which in-
sures that input is equal to output. The set of material balance equations
together with the conditions that all activity levels be nonnegative,
constitutes the linear programming model for the transportation problem.

The mathematical model of this transportation problem can be stated as

follows:
Notation.
a) Ports:
i = local surplus port
k = local surplus port and international importing port (kei)
Jj = deficit port
k = deficit port and international importing port (kei)

b) Variables:

Xij = the amount, in metric tons of rice, to be shipped from i to j
the amount, in metric tons of rice, to be shipped from i to k

Xik

ij = the amount, in metric tons of rice, to be shipped from k to j

n

X the amount, in metric tons of rice, to be shipped from k to j

KJ
Ik’IE = the amount, in metric tons of rice, to be imported from

overseas to destination k and K.



¢) Parameters:

ck’CR = the importing shipping cost per metric ton from any foreign

port to destination k or k

(]
"

the domestic shipping cost per metric ton from origin i to j

Si’SE = domestic surpluses available, in metric tons of rice, at i

and k

= demand requirements, in metric tons of rice, at j and k

(=)
-
O
o
|

Mathematical model.

The objective function to be minimized is the total domestic

shipping cost plus the total importing shipping cost. That is,
= 12 Cijxij + E Cka + z CEIE
2J v
k
subject to constraints:

1) The amount, in metric tons of rice, shipped from local surplus i to
all deficit j should not exceed the amount of the surpluses available

at i. That is
kgj Xi3 285 (kej)

2) The amount, in metric tons of rice, shipped from all local surplus

ports 1 to the deficit port j must equal the demand at j. That is

E?i x'ij = Dj (kei)
(kej)

27



The amount, in metric tons of rice, shipped from a local surplus port

k to all deficit ports j should not exceed the domestic surplus

available plus the imported rice at k. That is

b Ry 2Sp I (ked)
N

or

I X, - I
Ky KK

<3¢

The amount, in metric tons of rice, shipped from any port i to the de-

ficit port k plus the imported rice at port k must equal the demand at

port k plus the amount to be shipped from k to all deficit ports j.
That is

Rfi Xsp ¥ I =D+ % xkj
It should be noted that the shipping of rice between surplus ports

i and k is not allowed.

The total amount, in metric tons of rice, of domestic surplus plus
imports must meet the total demand requirements for all ports j

and k. That is

Finally, none of the variables may have negative values, these are:

Xij’ ij, Ik’ IE >0 (for all 1,j,k,k)
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3.2. Model Formulation.

3.2.1. Selection of a Time Horizon

The locations of surpluses and deficits change from year to year. The

differences of climates, soil conditions and supply of water in various
provinces affects the timing of harvests, number of harvests and rela-

tive sizes of crops through one year. Accordingly,the planning horizon

selected is one year, from April to March of the subsequent year.

3.2.2. Selection of Decision Variables and Parameters
In developing a linear programming model for this transportation problem
it was necessary to determine what variables were required. Usually
these variables depend on whether they can be controlled and the impor-
tance they play in the cost picture. In this model the important vari-
ables considered are:
1) the amount, in metric tons of rice, to be shipped directly from
supply port i to final destination port j and fulfill the demand
at port j.
2) the amount, in metric tons of rice, to be imported directly from
overseas to destination k and fulfill the demand at port k.
The parameters of the problem are represented by the demand require-
ments, available supply and the shipping cost information. The linear
programming model of this transportation problem is illustrated in
Figure 2.1. The material balance, supply available, demand and

shipping cost equations in Figure 2.1 are discussed below.
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3.2.3 Description of Constraint Set.

The constraint set reflects relationships among decision variables and
parameters that are imposed by the characteristics of the problem under
study.

1) Material Balance.

Equations numbered 2 through 37 of Figure 2.1 are known as material
balance equations. They insure that what is shipped equals the various
amounts required at deficit ports during the one year planning horizon.
Equations (2) through (20) represent material balance equations for do-
mestic deficit or receiver ports. In the example, equation 5 is the
material balance equation at deficit port R4. It states that the amount
of rice XP].R4 shipped directly from supply port Pi(i =1,3,...,7,10,11)
to deficit port R4 must equal the demand DR4 at this port. That is from
Table 2.4

Z XPiR = 16000, i=1,3,4, ..., 7,10,11

3 4
Equations 21 through 29 and 32 through 35 are material balance
equations for international deficit ports while equations 30 and 31 are
for international surplus ports. In the example, equation 25 is the
material balance equation at the international deficit port P5. It
states that the amount of rice shipped from any foreign port and any

local surplus port to port P5 must equal the demand DP5 at this port

: (3= 25 6509 8)

plus the amount to be shipped to deficit ports RJ

where various amounts are required. That is

- § XP5Rj + XP]OP5 + XP”P5 + IP5 = 30000, j=2, ..., 8



Table 2.5

1. ROWS (c

COST

MBRj

MBP

MBS
P

TOTDEM

2. COLUMNS

XPiRj

XSpRj

IP

31

Notation for the computer printout

onstraints)
the total transportation cost (does not include material cost)

material balance at local deficit port j; j = 1,2, ..., 19.

material balance at international supply port i;
i=1,2, ..., 15.

material balance at local surplus port Sp; p & 253

= total deficit.

(technological variables)

the amount, in metric tons of rice, to be shipped from the

international supply port Pi to deficit port Rj‘

the amount, in metric tons of rice, to be shipped from the

local surplus port S_ to deficit port Rj

P

the amount, in metric tons of rice, to be imported from

overseas to destination Pi‘
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A Basic Transporation Model.

Figure 2.1.
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In the example, equation 31 is the material balance equation at the
international surplus port P]]. It states that the amount of rice
d (3 =1,2, ..., 19)
k=1, ..., 9, 12, ..., 15) should not exceed the local surplus

shipped from surplus port P,y to deficit ports R
and Pk (
available and imports at port P]]. That is

U2y awug 18

P - IPyy < 200000,

k

L XPyqRs + T XP !

3 Joog 11

by sans 85025 waey 15

Equation 36 and 37 are material balance equations for local surplus
ports. In the example, equation 36 is the material balance equation at the
local surplus port SZ' It states that the amount of rice shipped from
Tocal surplus port S, to deficit ports Rj (3 =9, ..., 15) and
Pk (k = 12,13) should not exceed the local surplus available at 52.

That is
J SRy * ] SRy <0000, §=9, ...,
J
k = 12,13

2) Demand Requirements

Equation numbered 38 in Figure 2.1 states that the total imports equal

the total amount of the deficit. That is

IP-l + IP2 ¥ iea t IP]S = 732000.

3.2.4. Objective Function
The objective function to be satisfied in this problem is the total

shipping cost. The total cost is the sum of the individual shipping
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costs which are proportional to the amount shipped. The shipping cost

equation, equation numbered 1 in Figure 2.1, sums up the total domestic

shipping costs and the total importing shipping costs.

4. Analysis of Solutions.
Once an optimal solution has been obtained, most computer codes pro-

vide the user with a great amount of information that describes in

detail the specific values of the optimal solution and its sensitivity

to changes in some of the parameters of the original linear programming

problem. Typical information available include:

1) Optimal value of the objective function. When the model has been
constructed properly, this value is the best solution available.

2) Optimal values of the decisions variables. For each of the decision
variables the program specifies its optimal value.

3) Slack variables in the constraints. Normally, a slack variable
corresponds to an unused amount of a given resource.

4) Shadow prices for the constraints. The shadow price associated
with a given constraint corresponds to the change in the objective
function when the original right hand side of the constraint is
increased by one unit. Shadow prices usually can be interpreted as
marginal costs (for minimizing) or marginal profits (for maximizing).
Constraints that have positive slack variables have zero shadow
prices.

5) Reduced costs for decision variables. Reduced costs can be inter-

preted as the shadow prices corresponding to the slack variables of
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the constraints. A1l basic variables have zero reduced costs.

The reduced cost associated with a nonbasic variable corresponds

to the change in the objective function whenever the value of this
nonbasic variable is forced into the solution.

Ranges on the coefficients of the objective function. Ranges are
given for each decision variable, indicating the lower and upper
bound the cost coefficient of the variable can change without
changing the current solution (or basis).

Ranges on the constraint coefficients of the right hand side.
Ranges are given for the right hand side element of each constraint,
indicating the lower and upper value the constraint coefficient can
change without affecting the feasibility or nonnegativity of the
optimal solution.

Variable transitions resulting from changes in the coefficients

of the objective function. Whenever a coefficient of the objective
function is changed beyond the range prescribed above, a change of
basis will take place. This element of the output report shows,
for each variable, what variable will leave the basis and what new
variable will enter the basis if the objective function coefficient
of the corresponding variable were to assume a value beyond its
current range.

Variable transition resulting from changes in the coefficient of
the right hand side. Similarly, whenever a coefficient of the right
hand side of a constraint is changed beyond the range prescribed

above, a change in the current basis will occur. This portion of
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the report shows, for each constraint, which variable will leave the
basis and which new variable will enter the basis if the right hand side
coefficient of the corresponding constraint were to assume values beyond

its current range.

In Appendix I an example of these output are presented. The optimum of
the linear programming model can be summarized as follows:

Total transportation cost: Rp 3,136,734,000

Domestic allocation activities: Table 2.6

Import allocation activities: Table 2.7

5. The Capacitated Rice Transportation Model

In the Rice Transportation Model we allow the possibility of in-
finite capacities over all routes. In real life, physical constraints
are imposed by the availability of shipping capacities. The shipping
capacities may be finite or zero over some or all of the routes. Zero
shipping capacity means there are no shipping lines available. In this
section, a capacitated transportation model which was discussed in
section 2, is implemented. Input data necessary for the capacitated
transportation model are presented in Table 2.8. This table represents
the availability of the capacities over all of the routes which are
related to the basic transportation model. Routes which are not stated
in Table 2.8 are assumed to have zero shipping capacities. Shipping
capacities over import routes are assumed to be infinite. We note from
the material balance equation 6 in Figure 2.1 and the shipping capacities
data Table 2.8, there are no shipping lines available to destination

point R5 (Bengkalis). In order to meet the demand at Point R5 a charter



ship is allowed. The charter route selected was the cheapest route.
Based on domestic shipping costs Table 2.3 route (P3,R5) is the cheapest
route with current shipping costs of Rp 680 per metric ton. The
charter cost per metric ton is assumed to be double, Rp 1360, with a
shipping capacity of 5000 metric tons which equals the optimum activity
XP3R5 (Table 2.6).

The Capacitated Rice Transportation Model is developed by simply
adding the shipping capacities as upper bound constraints on the Basic
Transportation Model. These capacity constraints are added on the

activities XPiR- and can be stated as follows:

J
XPiRj 5-Uij
where XPiRj = the amount, in metric tons of rice, to be shipped
from port Pi to destination Rj
Uij = the capacity or upper bound for shipment from

origin Pi to destination Rj.

For example, the activity XP]R] which is the amount, in metric tons of
rice, to be shipped from port Py (Medan) to destination R, (Banda Aceh),
the capacity constraint is 46800 metric tons. This constraint can be

stated as:
XPiR; < 46800
These constraints are shown in the computer printout (Appendix II) in

the Bound's section. The optimal solution of the capacitated trans-

portation model can be summarized as follows (see also Appendix II):

37



Total transportation cost: Rp 3,259,970,880
Domestic allocation activities: Table 2.9

Import activities: Table 2.10

Note this solution costs more Rp 123,236,880 than the uncapacitated

solution.
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Table 2.6 Domestic shipping activities. (One year planning horizon)

Activity

From To (metric ton) Notation
Medan Banda Aceh 10,000 XP]R]
Dumai Bagansiapi 2,000 XP3R2
Dumai Pakanbaru 5,000 XP3R3
Surabaya Tanjung Pinang 16,000 XP”R4
Dumai Bengkalis 5,000 XP3R5
Surabaya Bengkulu 12,000 XP”R6
Surabaya Jambi 28,000 XPHR7
Surabaya Pajang 15,000 XP]]RS
Surabaya Banjarmasin 22,000 XP”R9
Surabaya Tarakan 6,000 XP”R]0
Surabaya Samarinda 7,000 XP]1R1]
Surabaya Palu 10,000 XP”R]2
Sprabaya Poso 10,000 XP”R]3
Surabaya Kendari 9,000 XP.”R]4
Surabaya Kupang 10,000 XP”P.‘5
Ampenan Kupang 10,000 XSBR15
Surabaya Ternate 10,000 XP11R16
Surabaya . Sorong 7,000 )(P”R]7
Surabaya Biak 13,000 XP”R]8
Surabaya Ambon 25,000 XP”R]9
Semarang Cirebon 30,000 XP]OPS
Benoa Ujungpandang 10,000 XS5Pq3
Balikpapan Samarinda 8,000 XPs s R

12"




Table 2.7. Importing activities.

(One year planning horizon)

Ports Activity (metric ton) Notation
Medan 110,000 IP]
Padang 28,000 IPZ
Dumai 26,000 IP3
Palembang 60,000 IP4
Pangkal Pinang 30,000 IP5
Tanjung Pandan 15,000 IP6
Jakarta 300,000 IP7
Cirebon 5,000 IP8
Pontianak 30,000 IP9
Balikpapan 23,000 IP]2
Ujungpandang 40,000 IP13
Bitung 45,000 IP]4
Jayapura 20,000 1P

15
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Table 2.8 Shipping capacity

Evam To Capacity Frequency Total capacity
(tons/trip) per year per year (tons)
Medan P] Banda Aceh R] 1,560 30 46,800
Surabaya P]1 Bagansiapi R2 1,660 16 26,560
Dumai P3 Pakanbaru R3 1,020 20 20,400
Jakarta P7 Pakanbaru R3 2,281 16 36,496
Semarang P]O ~ Pakanbaru R3 1,894 16 30,304
Semarang P]0 Tanjung Pinang R4 1,500 12 18,000
Padang P2 Bengkulu R6 750 16 12,000
Jakarta P7 Bengkulu R6 2,281 16 36,496
Surabaya Pn Bengkulu R6 11,078 12 132,936
Palembang P4 Jambi R7 11,078 12 132,936
Surabaya P]] Jambi R7 575 16 9,200
Surabaya Pn Pajang R8 2,345 13 30,485
Jakarta P7 Banjarmasin R9 978 30 29,340
Semarang P]O Banjarmasin R9 2,927 16 46,832
Surabaya P]] Banjarmasin R9 1,422 20 28,440 ;
Surabaya P1 Tarakan R10 3,780 16 60,480 =



Table 2.8 (continued)

z R e
Jakarta P7 Padang P2 1,630 52 84,760
Medan P] Dumai P3 14,773 21 310,233
Jakarta P7 Palembang P4 1,747 20 34,940
Jakarta P7 Cirebon Pg 4,428 20 88,560
Jakarta P7 Pontianak Py 4,149 15 62,235
Jakarta P7 Pontianak P9 1,613 35 56,455
Jakarta P7 Balikpapan P]2 4,307 15 64,605
Jakarta P7 Ujungpandang P]3 14,332 12 171,984
Jakarta P7 Ujungpandang P]3 3,484 24 83,616
Surabaya P]] Medan P] 12,599 16 201,584
Surabaya P]] Padang P2 11,078 12 132,936
Surabaya Pn Palembang P4 8,543 16 136,688
Surabaya P]] Tanjung Pandan P6 980 16 15,680
Surabaya P]] Jakarta P7 5,476 8 43,808
Surabaya P]] Cirebon P8 1,558 8 12,464

Y



Table 2.8 (continued)

Erioii To Capacity Frequency Total capacity

(tons/trip) per year per year (tons)
Surabaya P]] Samarinda R]] 5,607 16 89,712
Jakarta P7 Palu R]2 10,959 13 142,467
Surabaya P]] Palu R]2 3,168 15 47,520
Surabaya P]] Palu R]2 8,530 12 102,360
Ujungpandang P]3 Poso R]3 704 13 9,152
Bitung P14 Poso Ri3 2,337 16 37,392
Surabaya P]] Kendari R]4 2,337 16 37,392
Surabaya P]] Kupang R]5 7,436 13 96,668
Benoa 52 Kupang R]5 6,864 12 82,368
Ampenan 53 Kupang R]5 5,336 13 69,368
Surabaya P]] Ternate R16 4,306 16 68,896
Ujungpandang P]3 Sorong R]7 5,476 8 43,808
Jayapura P]5 Biak R]B 4,200 10 42,000
Surabaya P]] Ambon R‘9 8,624 16 137,984
Jakarta P7 Medan Py 16,878 21 354,438
Jakarta P7 Padang P2 2,110 30 63,300

Jakarta P7 Padang Py 1,551 16 24,816

1%



Table 2.8 (continued)

Fro z R R A e et
Surabaya P]] Pontianak P9 1,085 16 17,360
Surabaya P]] Balikpapan P]Z 7,480 13 108,580
Surabaya P]] Ujungpandang P]3 1,982 26 51,532
Surabaya P]] Ujungpandang P]3 4,542 15 68,130
Surabaya P]] Bitung PM 4,612 16 73,792

*Source: Bulog 1974 .

Y



Table 2.9 Domestic shipping activities

45

Activity Shipment
From To (metric tons) capacity Notation
(metric tons)

Medan Banda Aceh 10,000 46,800 XP]R]
Surabaya Bagansiapi 2,000 26,560 XPHR2
Semaraug Pakanbaru 5,000 30,304 XP]OR3
Semarang Tanjung Pinang 16,000 18,000 XP]0R4
Dumai Bengkalis 5,000 5,000 XP3R5
Surabaya Bengkulu 12,000 132,936 XP”R6
Palembang Jambi 18,800 132,936 XP4R5
Surabaya Jambi 9,200 8,200 XP”R7
Surabaya Pajang 15,000 30,485 XP11R8
Semarang Banjarmasin 9,000 46,832 XP]OR9
Surabaya Banjarmasin 13,000 28,440 XP”R9
Surabaya Tarakan 6,000 60,480 XP”R]0
Surabaya Samarinda 15,000 89,712 XP]]R]]
Surabaya Palu 10,000 149,880 XP.”R]2
Bitung POSO 10,000 37,392 XPMR]3
Surabaya Kendari 9,000 37,392 XPHR]4
Benoa Kupang 10,000 82,368 XSZR.‘5
Ampenan Kupang 10,000 69,368 XS3R]5
Surabaya Ternate 10,000 68,896 XP”R.'6
Ujungpandang Sorong 7,000 43,808 XP]3R]7
Jayapura Biak 13,000 42,000 XP15R18
Surabaya Ambon 25,000 137,984 XP. 4R

11719
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Table 2.9  (continued)

Activity Shipment

From To (metric tons) capacity Notation
(metric tons)
Surabaya Tanjung Pandan 15,000 15,680 XP”P6
Surabaya Jakarta 43,808 43,808 XP.”P7
Surabaya Cirebon 12,464 12,464 XP”P8
Surabaya Ujung Pandang 2,528 260,353 XP”P]3



Table 2.10

Ports

Medan

Padang

Duma i
Palembang
Pangkal Pinang
Jakarta
Cirebon
Pontianak
Balikpapan
Ujungpandang
Bitung

Jayapura

Importing activities

Activity

110,000
28,000
19,000
78,800
30,000

256,192
22,536
30,000
15,000
54,472
55,000
33,000

IP]

IP2

IP3

IP4

IP5

IP7

IP8

IP9

IP.‘2

IP.‘3

g

IP]5
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CHAPTER 3
SHIPPING SCHEDULE

1. Introduction

This chapter deals with determining the actual shipping schedule
from the proposed optimal shipping pattern obtained in Chapter 2. The
network flows are shown in Figure 3.1. The problem treated here is to
determine the number of shiploads and when they should be scheduled to
incorporate the variations of domestic supply, seasonal domestic pro-
curement and demand fluctuations.

The objective is to minimize setup costs and grain losses, subject
to: (1) number of ship trips available, (2) warehouse capacity, (3)
seasonal domestic supply, (4) demand fluctuations and (5) loading and
unloading capacities. As mentioned in Chapter 1, this shipping schedule

is solved by an iterative procedure to determine a near optimal schedule.

2. Rice Shipping Schedule

Having determined the optimal shipping routes, scheduling decisions
must be made within the shipping capacity constraints and the frequency
of trips in order to meet the various demands in each period (month).
The problem is to find the amount of rice to be shipped from supply
ports to destination ports (or to be received at importing ports),
which constitutes the optimal capacitated shipment pattern, and to
minimize the number of shipments during a planning horizon of one year.
Also we wish to minimize the setup costs and grain Tosses subject to the

constraints:
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(1) Number of ship trips available
(2) Warehouse capacity

(3) Demand fluctuations

(4) Seasonal domestic supply
(5)

Loading and unloading capacity

The setup costs may include clerical and administrative costs,

preparation costs, labor setup costs and other pertinents costs.
3. Description of Constraint Set

3.1. Number of ship trips available.

There are constraints imposed due to the limitation of the number
of trips from supply ports to deficit ports during a time period. Data
of number of ship trips available are shown in Table 2.8 and Table 3.1.
Each shipment should not exceed the predetermined capacity per trip in
the respective routes. The frequency of shipments should not exceed the

predetermined value available during the planning horizon considered.

3.2 MWarehouse capacity.
This constraint indicates that in each port, the amount of inven-
tory at the end of any month should not exceed the warehouse capacity.

Data of warehouse capacity for each port is presented in Table 3.1.

3.3 Demand fluctuation.
Demand requirements fall into two categories: 1) the amount guar-
anteed to government employees and the armed forces during the planning

period and 2) the requirement that some rice is to be released into the
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open market to stabilize prices. The last category is dependent upon

the rice production and inter-regional rice trading system. Monthly
demand forecast data are presented in Table 3.1. These data are based on
the latest consumption requirements of government employees and the

armed forces and on experience with regard to the crop condition, current
price of rice and the inter-regional rice trading system. This constraint

ensures that the demand requirement for each period (month) will be met.

3.4 Seasonal domestic supply.

Rice is consumed uniformly during the year but produced seasonally.
In some areas one crop is raised, where the rice is grown in the wet
season and is harvested at the end cf the season. Other areas two crop
are raised, where the main crop is grown during the monsoon and a second
smaller crop is grown during the dry season. The fields are irrigated
during this time.

Most of the rice produced in Indonesia is grown by a large number
of small farmers. About 75 percent of the total rice crop is produced
in the wet season on wet fields. Rice is a subsistence crop for small
farmers where only about 25 percent of the crop is sold and moves ihto
the open market.

There are numerous varieties of rice produced (wet-land, dry-land
etc) at various times of the year, in different areas. The harvesting
seasons are shown in Figure 3.2. As a result, not all of the rice in
Indonesia is ready for market at a single time of the year. In well
irrigated areas, two or even three crops a year are grown. Given that

facilities are available for shipping post harvest surpluses, pre-harvest



Table 3.1. Availability of ships, warehouse capacity, initial inventory and demand fluctuation data.
Demand Shipment

Warehouse Initial

Ports camecity stack Apr ay Jun ol Avg Sept Oct Nov Dec Jan Feb March | From ::{_"t:"'; m' of
Ry 3500 1050 960 970 890 830 [2]] 650 760 L10) 820 810 890 960 " 1560 30
R, 3500 1050 200 190 150 160 100 100 70 90 230 240 210 260 "1 1660 16
Ry 7000 2100 610 360 240 180 260 230 340 300 430 530 600 70 P10 1894 16
Ry 7000 2100 160 1710 1480 1230 790 850 1010 780 1040 1150 2320 2200 10 1500 12
Rg 3500 1050 420 390 No 350 210 o 30 200 460 570 390 1000 Py 500 10
Rg 3500 1050 1000 1010 1040 1230 940 910 870 950 870 1070 1080 1000 Py Wore 2
Ry 7000 2800 2740 2950 2990 2900 2080 1400 1680 2440 2200 2530 30080 1010 " 575 16
v 1078 12
Ry 7000 2100 1390 830 970 850 600 670 720 750 1330 2250 2760 1880 " 2345 13
i 1422 20
Rg 14000 4200 2430 2210 1950 2020 1560 1530 1320 1150 1490 2050 1920 2370 L2 29217 16
Rio 3500 1050 730 610 390 620 580 570 380 310 640 470 30 360 " 3750 16
Ryy 14000 4200 2060 1230 1130 7800 1620 1030 140 1130 900 870 740 1270 " 5607 6
Ry, 3500 1050 960 940 10 760 690 750 630 640 630 00 1100 1090 " 8530 12
Ry 10500 3150 1M00 1090 1010 760 690 650 630 640 640 610 1210 1020 " 233 16
L 3500 1050 900 940 840 720 630 740 820 690 610 640 650 740 Pu 2337 16
S, 6864 12
Ris 7000 2100 1430 1370 1520 1530 1580 1500 1600 2010 1920 1860 1810 1760 Sy 5336 1
Ri6 3500 1050 960 950 880 820 030 80 840 790 120 10 800 860 "n 4306 16
Ry 3500 1050 740 570 410 360 400 350 410 470 670 790 850 980 " 5476 8
Ryg 7000 2100 1180 1060 1050 1140 1010 1000 950 1060 1080 1180 1180 1000 P15 4200 10
Ryq 7000 2100 2050 2140 2330 2100 2280 2370 2020 1760 2370 1910 1760 1910 " 8624 16
" 45500 13650 7820 7110 8940 8710 8920 9230 7940 8560 8260 B120 7810 BS80  [Imports - -
r, 7000 3500 3250 2030 1970 1970 1480 1510 1720 1620 1710 2690 3700 4350  [imports - -
Py 10500 3150 1420 1440 1280 1210 1020 910 910 910 1100 1200 1300 1300 |imports - -
Py 24500 8400 7600 5640 5370 5620 4700 2920 5720 2910 3530 3900  $070 6140 fimports - -
by 3500 2500 2320 2500 2750 3120 2420 2920 2710 2430 2430 1790 2080 2470  |Imports - -
Pe 3500 1750 1030 170 1210 1440 1060 1130 40 1630 1010 1060 1680 1540 " 980 113
P, 252000 75600 13030 28180 23130 19620 15900 16490 17820 22150 21510 28200 30640 33130 Py 5476 8
fmports
Pg 21000 6300 5070 1750 2060 2730 1440 1560 1780 3510 3480 3430 3700 3690 Py 1558 8
Imports
Py 14000 4200 3810 3880 2410 3630 2420 170 2180 1540 3170 2410 2070 1280  |imports - -
Pip 10500 3150 1500  10% 1370 1460 1340 1050 1170 990 930 970 1540 1599 |Imports - -
Py 24500 8400 6800 3850 4450 4620 3780 3170 4190 4090 4090 3760 3800 3400 Py a2 15
Imports
Py 28000 8400 3560 4620 3460 4430 3730 2740 3670 3940 3530 3420 3740 4160 |Imports - -
Py 19500 5050 1020 2620 1320 1570 2020 1770 2600 1720 1260 1480 1650 970 |imports - -

*Source: Bulog 1974.
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shortages in some areas can be avoided.

In the areas where water is available part of the year or not avail-
able at all, the crops are subject to seasonal rainfall. The yield is
generally concentrated in one main crop or at most two crops. The two
crops are the main season crop and the smaller or secondary dry season
crop.

The differences of climates, soil conditions and supply of water in
various provinces also affects the timing of harvests, number of harvests
and relative sizes of crops through one year.

In accordance with the various rice harvesting patterns the planning
horizon considered is from April to March of the subsequent year. It
may be recalled that the government procures rice from domestic markets at
prices (floor prices) that would be sufficient to encourage the farmers
to increase production. The government handles most of its procurement
during the three month of May, June and July, right after the main crop
harvest, when prices are usually lower than floor prices. Seasonal pro-
crument estimates are shown in Figure 3.3. Monthly procurement avail-
ability is shown in Table 3.2. This constraint insures that the total
amount of rice shipped from any surplus port will not exceed the avail-

able supply, in a corresponding period.

3.5 Loading and Unloading Capacity

Constraints on port capacity are necessary to ensure that realistic
schedules can be satisfied. These constraints may be a function of the
union working rules, labor forces, crane capacities, or any set of oper-

ations. In real life, the problem of unloading imported rice plays an
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Table 3.2. Monthly domestic rice procurement (in 100 metric tons)

Ports A M J J A S 0 N D J F M Total
Pj] 100 200 440 340 200 180 200 160 180 O 0 0 2000
P]O 15 30 66 51 30 27 30 24 27 O 0 0 300
S, 5 10 22 17 10 g 10 8 9 0 0 0 100
34 5 10 22 17 10 g 10 8 9 O 0 0 100

*Source: Bulog 1974.
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important role. Overtime loading and unloading activities either in
ports or warehouses is permitted around the clock. Because of the nigh
demurrage cost, the government is willing to pay this overtime costs.
The handling capacity for the main ports are estimated at about 1000 to
2500 metric tons per day. For deficit ports they are estimated to be
about 500 metric tons per day. Loading and unioading data are presented
in the last column of Table 3.3. This constraint ensures that any
handling activity (onloading or offloading) does not take more than 25

days, the number of working days in a month.

4. The solution

The distribution program can be divided into two groups, they are:
1) Domestic scheduling and 2) Imports scheduling. Both domestic and
import scheduling are snhown in Table 3.3, 3.4 and 3.5. The optimal
network flows of the capacitated transportation model in Figure 3.1 show
that several importing ports were also supplied from the surplus port

P There were two activities at these importing ports, interdomestic

11
port shipping schedules and importing schedules. Therefore the rice
shipping schedules from surplus port P]] to the corresponding deficit
ports is a good example of the computation procedure, which is presented
in Table 3.3. Recall that sufficient number of ships are available from

overseas hence the ship capacity constraints can be neglected.

4.1 Domestic scheduling.
1) To summarize the solution set up a table such as Table 3.3
The first row of the table corresponds to the surplus port P]]

activities during the twelve month planning period and the other rows
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correspond to various deficit port activities. The rows are divided

into cells corresponding to the number of months in the planning period.

Activities in the cells corresponding to the surplus rows include:

a)

b)

The amount of supply available via production and procurement in the
corresponding month is presented in the first row of the cell.

The amount of inventory at the end of the corresponding montn after
supplying the deficit ports is presented in the second row of the

cell.

Activities in the cells corresponding to the deficit rows include:

a)

b)

The demand in the corresponding month is presented in the first
row of the cell.

The amount of inventory at the end of the corresponding month is
presented in the second row of the cell.

The amount of rice to be shipped from the local surplus port P]]
in the corresponding month, in order to meet the demand in the
following month, is presented in the third row of the cell. The
(-) sign in the third row of the cells corresponds to the importing
port, Pk’ and indicates the amount of rice to be shipped to the
corresponding deficit port, Rj. For example, the activities of
shipping schedule at port P13 in the first period (April):
Initial inventory = 8400 metric tons

Demand requirement = 6800 metric tons

The amount to be shipped from port P]3 to port R]7 in this period
is 3760 metric tons. The amount to be received from imports in

this period is 26660 metric tons. Inventory at the end of this
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period is 24500 metric tons. Note, that XP]3R]7 = 7000 metric

tons is the total amount of rice to be shipped from P13 to R]7

in the one year plan and is indicated in the second column from the
right in Table 3.3 with a *.

d) The fourth row of the cells corresponds to the deficit ports Rj and
indicates the amount of rice to be shipped from importing or surplus
ports in the corresponding month, in order to meet demand in the
following month. The fourth row of the cells corresponds to the
importing ports P,, and indicates the amount of rice to be received
in the corresponding month.

It is assumed that the rice will be received by the corresponding
deficit ports in the beginning of the subsequent corresponding month.
The time required for shipment from supply ports or overseas to any
destination port normally does not exceed one month.

e) The number of ship trips available during the corresponding month
is presented in the subcell in the upper right corner.

2) Additional data is added to Table 3.3, such as warehouse capacity,

initial inventory (which is the carry over inventory), domestic supplies

available, demand requirements, ships available etc. We calculate the
amount of inventory at the end of the first month (April) for each port
and put into the second row of each cell.

3) Among the deficit/receiver ports, we note the ports which do not

meet the demands in the following month due to insufficient ending in-

ventory. For example deficit port R8:
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Initial inventory: 2100 tons
Demand requirement (April): 1390 tons
Inventory at the end of this period: 2100 - 1330 = 710 tons

Demand in the following month: 830 tons

The amount of the ending inventory (710 tons) does not meet the demand
in the following month (830 tons), hence a shortage.
4) Among the ports in (3) of which there are 10, Rgs Ry Ros Rg, R]O’
R]Z’ R]4, R]G’ ng, P6’ we note the ports which received rice from only
domestic surplus ports (see Table 2.9, 2.10) there are RG’ R8’ Rg, R]O’
Ri2> Ryg» Rygo Rygs Py
5) Also note the ports which have binding capacity constraints. There
are only two,R, and P.

For example, the route (P]],R7) is bounded by its shipping capacity
of (9200 tons) which is less than its total required shipments (28000
tons). As a result of the amount of rice to be shipped from surplus
port P]] to deficit port R7 in each period (month) equals the shipping
capacity in the corresponding period. The ships are fu11 and there is
still a deficit for R7. This deficiency is fulfilled by shipping from
supply port P4 as indicated by the LP solution. An example of the
solution obtained in the sixth period (Sept.), for row R7:

The amount of rice to be shipped from P]] = 1150 tons

The amount of rice to be shipped from P4 7040 tons

499 tons

Inventory at the end of this period

The minimum amount of rice to be shipped from P]] to the ports noted
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(4), in the first period (April), should at least meet the demand re-
quirements in the following month (May).

6) To obtain the actual shipping schedule 1) we fill up the available ship
capacity until the shipment is completed, e.g if 20,000 tons are to be
shipped and we have 4 ships/year each with 20,000 ton capacity we put

the entire load on the first ship. (2) If all constraints are satisfied
this is the shipping schedule, if not, e.g warehouse capacity is only
15,000 tons, we reduce the load until the warehouse capacity constraint
is satisfied and send the rest on the next ship. In this case we send
15,000 tons on the first ship and 5000 tons on the second ship. We re-
peat this process until all constraints are satisfied, warehouse capacity
unloading and loading capacity, rice supply, demand and number of ships
available.

It should be noted that in Table 3.4 and 3.5 the (-) sign in the
first row of cells, corresponds to supply ports which indicates the de-
mand in the corresponding month. Also the last row of those cells
represents the amount of rice to be received from imports in the corr-

esponding month.

4.2. Imports scheduling.

The fourth row of each cell for the importing ports Pi (1 = 1; as:s
9, 12, ..., 15) in Table 3.3, 3.4, and 3.5 represents import scheduling
which is the amount of imported rice to be received during the corres-
ponding period (month).

It is assumed that enough ships are available from overseas and the

constraint can be neglected. Thus, the import scheduling is determined
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with the following constraints: 1) the demand of the importing ports
plus the amount needed to be shipped on to the other deficit ports,

2) the unloading-loading capacity and 3) the warehouse capacity. These
constraints are satisfied in the same iterative manner as 6) above.

It is interesting to note that the scheduling is very sensitive to
the initial inventory of the deficit ports R which received rice from
only domestic surplus ports. If the initial inventory does not meet
the demand reguirement in the following period, the optimal capacitated
shipping pattern may be violated since direct imports to the corres-
ponding ports cannot be made. To overcome this difficulty, the necessary
adjustments of the initial inventory are made by physically adjusting
and shipping the carry over inventory to the various ports before the
season starts and the planning model is used. This transfer is done so
the constraints in the planning period are satisfied. We can determine
the quantities to be shifted from the LP solution and Table 3.3, 3.4 and
3.5. In our problem, this situation did not occur.

The summary of the schedules are shown in Table 3.6 and 3.7.



Table 3.3

Ship schedule from port P
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Table 3.5 Ship schedule
- Total hipment Number Total Loading ¢
activities capacity of trips shipment unloading
Ports Marehouse Inftial | Apr My Jun July Aug Sept Oct Nov Dec Jan Febh Mar per trip capacity capacity/day
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Table 3.6.

Domestic scheduling (in metric tons).

Month
Route A H J J A s 0 N 1] J F M
PRy | - - - - - 2000 - - - - - -
(PyyRg) [1200 2274 - 4226 - - - 3600 700 - - -
(Py1oRy) | 575 575 1150 575 575 1150 575 675 1150 575 575 1150
(PyyRg) | 220 2385 2385 2345 2345 1330 - - 2345 1728 - -
(PyyoRg) [1400 1422 422 V422 1422 2844 2844 224 - - - -
(P1yoRyo) | 425 300 2484 - - - 2791 - - - - -
L e 300 5600 - - 5600 - - - - 3500 -
(PyyoRyp) 1000 Y000 4220 - - - - - 3780 - - -
(P10 4) 1000 730 2337 23%7 - - - - 2596 - - -
(P11:Ry6) 1000 760 4300 - - - - 3940 - - - -
(Py1oRyg) [2200 2280 8620 - - 7090 - - - 4810 - -
(PyyePy) | - 5476 5476 - 5476 5476 - 5476 5476 - 6476 5476
(PyyoPg) | - 1658 1558 - 1558 1558 - 1558 1558 - 1658 1558
(PyoPy3) | - - 2528 - - - - - - - - -
(PyyoPg) | 980 980 1960 980 980 1960 980 980 1960 980 980 1280
ProPo) | - - 2927 - - - - 2927 2927 219 - -
(PioRy) | - - 3673 1327 - o - - - - - -
(PygeRy) [1500 1500 © 1500 1500 1500 1500 1500 1500 1500 1500 1000 1500
(S,.R;g) | 500" 1000 . 2200 1700 1000 900 1000 800 900 - - -
(SysRyg) | 500 1000 2200 1700 1000 900 1000 800 900 - - -
(013.R‘7) 3760 - - . - " - - 3240 - - -
(PyoR;) 9300 - - - - 1040 - - - 2460 - -
(Py.Ry) 3120 - - 3630 - - - - 3120 - 130 -
(Py.Rg) | 500 500 500 600 500 - 500 500 500 500 500 -
(P,a.R,3) - 2337 - - - 1674 - - 2989 - - -
(Py5oRyg) [4200 - - - 4200 - - - 4200 - 400 -
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Table 3.7 Import scheduling (in metric tons)

Month

Ports A M J J A ) 0 N D J F M

1 37500 - - 37500 - - - - 35000 - - -
Pz 6750 - - 5970 - - - 6330 - 4400 3700 850
3 8270 - - - - - 9270 - - - - 460

4 25000 - 19010 - - 20360 - - - - 14430 -
Pg 3320 2500 2750 3120 2420 2920 2710 2430 2490 1790 2080 1470

7 - 50000 - 50000 - 50000 - 50000 - 56162 - -

g |19770 - 2766 - - - - - - - . -

13610 - . - 12370 - - - - - 4020 -

12 | 8850 - - - - - - - - 6150 - -
13 | 26660 - - - - - 21532 - 6280 - - -
4 |23160 - - - - 25000 - - - - - 6840
5 18870 - - - - . - - 14130 - - -




CHAPTER 4

SENSITIVITY ANALYSIS
The sensitivity or range analysis extends the information provided
in the conventional solution. It has the effect of making more useful
the interpretation of the shadow prices by providing an estimate of the
range over which a shadow price is relevant.
The range output can be obtained with ease with MPS/360 routine.
A RANGE card is added in the control deck immediately following the
SOLUTION card. No additional data cards or instructions are required
of the user.
Interpretation of the range reports in Appendix I and II contain
four sections as follows:
1. Section 1, Rows at Limit Level, reports on the restraint rows
where the slack activity is at zero level. Thus demand re-

straints presented in this section are fully supplied and

resource restraints are fully used in this allocation planning.

2. Section 2, Columns at Limit Level, is concerned in the rice
allocation planning context with those activities which have
been left out of the plan. They are at a lower limit of zero.

3. Section 3, Rows and Intermediate Level, provides an analysis
of restraints with slack activities at non zero level.

4. Secticn 4, Columns at Intermediate Level, analyzes the

activities which are in the basis.

68

The range analysis of the solution in Appendix I (see range section)

is shown in four sections and discussed section by section.
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Section 1. Rows at Limit Level

The colums of particular interest in this section are 5,6, and 7.
The first four appear in the previous output and hence need no further
explanation. Column 6, labeled unit cost, shows the shadow price or
marginal value of each activity. Column 5 (lower activity; upper
activity) shows the range of the activity over which the corresponding
shadow price is relevant. For example, the shadow price of the stockpile
at surplus port P.‘0 (activity number 30; row MBP]O) is Rp 1032. Each
metric ton added beyond 30,000 to 35,000 would reduce the solution by
Rp 1032 per metric ton.

Column 7 specifies the activities now in the basis that drop out at
the lower and upper limits of the constant marginal value of the surplus.
In this case the activity IP8, which is the amount of imported rice at

P8’ drops out if the value of surplus at P]0 is increased above 35,000.

Section 2. Columns at Limit Level.

In this section we are dealing with real activities included in the
model which did not enter the plan. They are at their lower limit of
zero. Column 4 gives the penalty cost for each activity, this column
repeats the shadow price information for the nonbasic real activities
that is supplied in the previous output report. Looking first at
activity XP7R] (activity number 42) we observe that the penalty cost (re-
ported in column 4 of Section 2 as Unit Cost) is Rp 2088. Column 3
indicates that this cost penalty is constant over a range of - 300,000

to 10,000 metric tons. Since a real activity carried on at a negative
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level is impossible, the real range of the constant cost penalty is from

0 (the present level) to 10,000 metric tons of activity. If we forced
XP7R] into the plan beyond the 10,000 level, the cost penalty would in-
crease, but the range report supplies no information concerning the
magnitude of the increase. We would have to rerun the problem to determine
this information. Column 5 indicates that activity XP7R] would enter

the plan at a level of 10,000 metric tons if the shipping costs per unit is

reduced from Rp 4344 to Rp 2256.

Section 3. Rows at Intermediate Level.
This section provides an analysis of restraints with slack activities
at non zero level. The range report supplies no activities at non zero

level.

Section 4. Columns at Intermediate Level.

This section reports on the activities which are part of the shipping
plan. Because the plan is optimum, deviatiﬁg from it will cause a de-
crease in the value of the program. We can deviate from the plan, in
respect to any activity, by including the activity at a level either
higher or Tower than specified in the optimum plan. The range analysis
of the activities in the plan provides insight into the magnitude of the
cost penalties which are attached to departing from the optimum on either
the up or the down side. Activity XP]]R]] (activity number 122) is the
solution at a Tevel of 7000 metric tons. The first row of column 5 in-
dicates that a cost penalty of 88 arises for each unit metric ton, the

activity is decreased below the optimum. The same penalty applies until
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the activity is decreased to 2000. Below this the penalty presumably
increases. If XP]]R]] is pushed beyond the optimum, the penalty is
Rp 22 per metric ton. The same penalty applies up to 14000 metric tons.

Column 6 provides an estimate of the sensitivity of XP”Rn to
changes in the objective function coefficient. XP]]R]] has an objective
function coefficient of Rp 3328 (input cost). This coefficient can vary
from Rp 3306 to Rp 3416 before changes in the level of XPHRn in the
solution would occur.

The above discussion dealt with the optimal solution. This optimal
analysis is important for several reasons:

a) Data uncertainty.

The information that is used in formulating the linear program may
be uncertain. Further rice surplus, demand, imports and cost data
are usually determined through projection and average patterns, which are
far from being known with complete accuracy.

b) Dynamic considerations.

Even if the data were known with complete certainty, we would still
want to perform a sensitivity analysis on the optimal solution to find
out how the recommended courses of action should be modified after some
time, when changes most probably would have taken place in the original

specifications of the problem.
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CHAPTER 5
CONCLUDING REMARKS

The purpose of this study was to develop an efficient distri-
bution model which reflects the problems of distributing rice.

This problem has not been solved previously. The above approach
is a first attempt to do so. The development of the distribution model
with the appropriate constraints and the iterative approach for finding
workable solutions is new. |

The heart of the planning systemlconsists of using the LP models.

The results obtained in this study show that linear programming is a
successful analytical method for solving the distribution planning problem.
Upper and lower bounds on particular variables can be incorporated easily
into the model. The IBM MPS/360 computer programing package is a good
program for solving these types of problems.

The distribution planning model can be used to analyze many aspects
of the problem. The general method is to rerun the model with different
values of coefficients and constraints. As problems occur during the year
the model is useful in determining the effect of unexpected occurrences
of unusual weather conditions, plant diseases and ship shortages. Policie
can be established in anticipation of these problems. For example, if the
crop failed in a certain region, the corrective policies can be determined
by rerunning the model with the adjugted.va1ues and determine the amount

of imported rice needed.
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Having the distribution planning procedure firmly established it
enables one to make cargo trades with shipping companies to transport
certain tonnages of grain between any supply port and destination port.
The net effect of such a trade on any one company is to reduce the total
shipping cost. The effect of enteringAinto a contract for a new tonnage,
or of losing such a contract due to the changes in demand, can be easily
determined by setting the new values and rerunning the model.

An essential ingredient for the success of such a study as this,
is the availability and accuracy of demand, domestic procurement and cost
data. Currently, the biggest problem that has to be overcome is that
the traditional record keeping does not provide the detailed information
required. A comparison between the proposed transportation scheme with the
actual distribution system cannot be made because of the lack of data.
Even if the savings were minimal the proposed method minimize the man-
power effort required to obtain a workable shipping schedule. Because
of the limitations of data, this study emphasizes a methodology rather
than that of obtaining exact solutions.

Currently the government is faced with the uncertain international
market for rice and other commodities as well as domestic procurement.
It is well documented that in 1972 there was a rice shortage in the
domestic market as well as in the international commercial market.

When a rice shortage occurs more compiex distribution problems are
created. Goals such as the general economic health and social respon-
sibilities are given higher priorities than cost minimization. Con-
sumer preferences are also considered to play a significant role. For

example, most consumers in the eastern part of the country prefer
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domestic rice to imported rice. Consumers in the capital city, which
is heavily populated, prefer imported rice to domestic rice. If the
supplies do not meet these preferences the existing rice trade system
may be disturbed. These conditions create instability of the price of
rice in the domestic trade system. As a consequence decisions are
weighted by consumer preferences. Inventory costs must also be con-
sidered, e.g investment in rice, warehouse costs etc. It is therefore
desireable to use up the domestic supply in each period (month).

The sensitivity analysis (Range analysis) of the solutions are pre-
sented in Appendix I and II. The analysis yields a shadow price for
each variable and range on the coefficients of the objective function
(shipping costs). These shadow prices and ranges on shipping costs
give a sensitivity measure to each route, which is useful in suggesting
alternates to the optimal solutions. Significant insight into the dis-
tribution operation can thus be obtained.

As an extension of this overall planning model, the optimum intra-
regional distribution pattern can be determined by sub-models, using the
solution of the regional model as constraints to the sub-models. The
sub-models optimize within regions in the same manner as the overall
model optimizes among them.

In truth, the rice distribution planning should not be focused upon
the optimization of a single objective criterion, namely the minimization
of total transportation costs. There is a need to consider additional
objectives. The study of such methods are called multiple objective
decision making. They will not be treated in this paper but are recom-

mended for future work.
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CONTROL PROGRAM COMPILER - MPS/360 V2-Ml1

0001
0002
0065
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
0077

PROGRAM

INITIALZ

MOVE(XDATA,* EXAMPLE®)
MOVE( XPBNAME , *PBFILE®)
CONVERT ( *SUMNMARY *)
8CDOoUT

SETUP{ *MIN®)

MOVE (X0BJ,*COST*)
MOVE (XRHS ¢ *RHS1*)
PICTURE

PRIMAL

SOLUTION

RANGE

EXIT

PEND

PAGE
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787189

8L



EXECUTOR. MPS/360 V2-MK11
CONVERT EXAMPLE TO PBFILE
TIME = 0.01

SUMMARY

1- ROWS SECTVION.

0 MINOR ERROR(S) - 0 MAJCR ERROR(S).
2- COLUMNS SECTION.

O MINOR ERRCR(S) - 0 MAJOR ERROR(S).
3—- RHS'S SECTION.
RHS1

O MINOR ERROR(S) - 0O MAJOR ERROR(S).
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78/188

6L



SOLUTICN
TIME =

EXECUTOR.

(OPTIMAL)

0.10 MINS.

eeeNAME. oo

FUNCTIONAL
RESTRAINTS

MPS/360 V2-M11l

ITERATICN NUMBER =

eesACTIVITY..o

3136734000.00

56

DEFINED AS

cosT
RHS1
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EXECUTGR.

1 - ROWS

...Rou..

CosT
MBR1
MBR2
MBR3
MBR 4
MBRS
MBR 6
MBR7
MBR 8
MBR9
MBR10
MBR11
MBR12
MBR13
MBR14
MBR15
MBR16
MBR17
MBR18
M3R19
MBP1
MBP2
MBP3
MBP4
MBP5
MBP6
MBPT
MBP8
MBP9
MBP10O
MBP11
MBP12
MBP13
MBP 14
MBP15
MBS2
MBS 3
TOTDEM

AT

8S
EQ
EQ
EQ
E£Q
EQ
€Q
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
UL
8BS
€Q
EQ
EQ
EQ
uL
uL
EQ

e dACTIVITY,.a

31361734000.00
10200. 00000
2000.00000
5000. 00000
161)0.099000
5000.00000
12000. 00000
28000.00000
15000. 00000
22900.00000
6000.00000
15000.00000
10000.00390
10000.00000
90C0.00000
20000.00000
10000.00000
7000. 00000
13000.00CG0
25000. 00000
10032C0.C0000
28000.00000
14000. 00000
60000.00000
30000.00000
1500. 02000
300000.00000
35000. 00000
30090.00000
30000.00000
200000.00000
15000. 00000
50000. 00000
45000. 00000
20000.00C00
10000.00000
10000.00000
732000.00000

MPS/360 V2-M11

SLACK ACTIVITY
3136734000.00~

oo LOWER LIMIT,

NCNE
10)00.00300
200C.0000C
5000.00000
16000.00000
50C0.0000¢C
12300.00000
280€0.00000
15000.00000
22900.20000
600C.0000CC
15000.00000
100CC.0000C
100CC.2000C
9J900.20000
200C€C.00000
10000.00000
7300.70000
130€0.0000¢C
25000.00000
1000CC.00000
280€0.00000
14000.00000
6C000.0000C
30000.00000
15000.00000
3000C6C.0000¢C
35000.00000
300Cc.00000
NONE

NCNE
15000.00000
50000.00000
45000.00000
2000C.00000
NCNE

NCNE
132000.00000

e «UPPER LINMIT.

NONE
10300.03000
20€0.00000
5000.00000
16000.00000
50€0.00000
12)00.009000
28000.00000
150CC.00000
22)00.00000
60CC.00000
15000.00000
10000.00000
10000.00000
9003.00000
20000.00000
10060.00000
7300.00000
130C€C.00000
25000.00000
1000C€0.00000
2800C. 00000
14000.)0000
60000.00000
3C000.00000
153920.00000
3€C0CC.00000
35000.00000
30000.00000
300€0.00000
209300.00000
15000.00000
50000.00000
45000.00200
2000C. 00000
100€0.00000
10000.00000
1320€0.00000

PAGE

«DUAL ACTIVITY

1.00000

4504.00000-
3336.00000-
3736.00000-
3576.00000-
2928.00000-
3632.00000-
3696.00000~
3248.00000~
2280.00000-
3936.00000-
3328.00030~
3368.00000~
4552.00000-
3752.90000-
3536.00000-
4440.00000-~
4906.00000~
5816.00000-
6208.00000~
2248.00000-
2248.00000-~
2248.00000~
2248.00000-
2248.00000~
2248.90000~
2248.00000-
2248.00000-
2248.00000~
1032.00000

2248.00000-
2248.00000~
2248.00000-
2248.00000~
56.00000
520.00000
752.00000-

18
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SECTION

NUMBER

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

2 - CoL

«COLUMN. AT

XP1R1
XP2R 1
XP3R1
XPTR1
XP10R1
XPL1RL
XP1IR2
XP3R2
XP4R2
XP5R 2
XP6R2
XPTR2
XP10OR2
XPL1R2
XP1IR3
XP3R3
XP4R3
XP5R3
XP6R3
XPTR3
XP1lOR3
XPL1IR3
XP1IR4
XP3R4
XP4R4
XP5R 4
XP6ER4
XPTR4
XP10R4%4
XP11R4
XP1R5
XP3RS
XP4RS
XPSRS
XP6RS
XPTRS
XPlORS
XPLLR5
XP2R6
XP4R6
XP5R6
XP6R 6
XPTR6
XP1OR&
XP11Ré6
XPLR7
XP3R7
XP4R7
XPSRT

EXECUTOR.

UMNS

8BS
LL
L
LL
LL
LL
LL
BS
Le
L
LtL
Le
L
LL
LL
8s
LL
L
LL
LL
LL
Ly
L
LL
LL
LL
Ly
Le
LL
8S
LL
8s
LL
tL
Le
LL
L
LL
LL
L
LL
LL
LL
L
BS
LL
LL
L
LL

MPS/360 V2-M11

eesACTIVITY.eo

10000.00000

2000.00000

5000.00000

s 6 86 0 0 0 0 0 0 o 0

16000.00000
5000.00000

e & 8 0 0 o 0 8 0 0

12000.00000

.
.
.

e« INPUT CCST..

2256.0C000
3528.00100
4500.0C000
4344 .00000
4648.)0)00
4920.00000
2320.00000
1783.00000
2480.00000
3000.900000
35G0.0CJCO0
3603.00000
3912.9C200
41$2.00000
2880.00000
1488.0C0C0
32712.0C000
6500.00200
6150.0€000
3696 .00000
4316.00000
4560.00000
2944 .00000
2048.0GcC0C0O
2224 .0CJ00
2708.00200
2528.00600C0
3112.00000
3408.00000
3576.0C000
2336 .00000
680.0C000
2944 .00000
6300.00300
€250.0C0C0
3416 .00000
3723.00000
3944.0C000
1992.00000
33¢68.0C00C0
2200.00000
2176.00300
2824.0C0C0
3312.00000
3632.00300
4224.00000
4500.00000
2288.00000
2376.00000

««LCWER LINKIT,.

@ 0 0 ¢ 6 @ 6 8 6 6 & ©° 0 0 0% 4 00 0 0 0 s * 40 08 s s b 0 s b 0 0 et b0 0 o0

««UPPER LIMIT.

NONE
NCNE
NCNE
NONE
NCNE
NONE
NONE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NONE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NONE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NONE
NONE
NCNE
NONE
NCNE
NCNE
NONE
NGNE
NCNE
NONE
NCNE
NCNE
NGNE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NGNE

PAGE

+RECUCED COST.

1272.00000
2244.00000
2088.00000
1176.00000

416.00000
1232.00000

1392.00000
1912.30000
2412.00000
2520.00000
1608.00000

856.00000
1392.230000

1784.00000
5012.000090
5262.00000
2208.00000
1312.00000
824.00000
1616.00000
720.00000
8$6.00000
682.20000
1200.00000
1784.00000
864.00000

1656.00000

2264.00000
5320.00000
557G.00000
2136.00000
1824.00000
1016.00000

608.00000
1984.00000

816.00000
13§2.00000
1440.00000

712.00000

2776.00000
3052.00000
840.00000
$28.00000

19

78/18$
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NUMBER

88

89

90

91

92

93

94

S5

926

97

98

99
100
101
102
103
124
105
106
107
1Cc8
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

EXECUTOR. MPS/360 V2-M11
«COLUMN. AT . ACTIVITY..o
XP6R7T LL .
XPTR7 LL .
XP10ORT LL .
XP11R7 8S 28200.00000
XP2R8 LL .

XP4R 8 LL -
XPSR8 LL -
XP6RB LL .
XPTR8 LL -
XP1OR8 Lt .
XP11R8 8s 15000.00000
XPTR9 L .
XP8R9 LL .
XP9R9 LL -
XP1OR9 L .
XP11R9 - 33 22000.00000
XP12R9 LL .
XP13R9 LtL -
XS2R9 LL .
XS3R9 LL -
XPTR10 LL .
XP8R10 L .
XP9R10 LL -
XP10OR10 LL .
XP11R10 8s 6000.00000
XP12R10 LL .
XP13R10 LL .
XP14R1) L -
XS2R10 LtL .
XS3R10 LL .
XPTR11 LL .
XP8R11 LL .
XPSR11 LL .
XP1lOR11 LL .
XP11R11 8BS 7000.00000
XP12R11 8BS 8000.00000
XP13R11 Le -
XP14R11 LL .
XS2R11 LL -
XS3R11 LL .
XP7R12 LL .
XP8R12 LL .
XP1OR12 LL -
XP11R12 -3 10000.00000
XPL2R12 L .
XP13R12 L .
XP14R12 LL .
XS2R12 LL .
XS3R12 LL .
XPTR13 LL .
XPBR13 L .

e« INPUT CCST.e

2176.00300
3232.6C000
3536 .00000
365$6.0C2CO
3216.00000
3040.00100
61C0.0C0C0
6300.00000
1304.90200
2656 .00000
3248.00000
3264.000C0
2%560.00000
3400.30200
2688.0C000
2260.00000
2624.00300
2340.00000
4750.00000
50C0.0C000
4552.00000
5J00.00)00
50€0.0C000
4368 .00000
3936.10J00
2888.00000
3408.00000
3784.0C000
5000.00000
5000.20)00
40€0.0C000
3600.00000
3928.70000
3536.00000
3328.00000
1080.00000
2632.00000
3544.00)00
5000.0C000
$250.00000
3984.00200
6000.00000
3584 .00000
3368.0C000
1800.00000
2600.20300
30€4.00000
4600.00000
3120.00000
5360.00000
7500.00000

««LOWER LINMIT.

..‘C...O..Ol.ll..Olll.“...l‘.'..llﬁl'll..l..!l."‘.

e«UPPER LINMIT.

NCNE
NGNE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NCNE
NONE
NCANE
NCNE
NCNE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NONE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NONE
NONE
KCNE
NCNE
NCNE
NCANE
NONE
NCNE
NCNE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NGNE
NONE

PAGE

«REDUCED COST.

1328.00000
1784.00000
872.00000

2216.00000
2042.20000
5100.00000
5300.00000
304.00000
440.00000

3232.00000
2928.00000
3368.90000
1440.00000

2592.00000
28C8.00000
2526.00900
3240.00000
2864.00000
3212.00000
3312.00000
14€4.00000

1200.00000
1720.00000
2096.00000
1120.00000
1584.00000
30C0.00000
2520.00000
2848.00000
1240.00000

1552.00000
2464.00200
1728.00000
2442.00000
2864.00000
4880.00000
1248.00000

680.00000
1480.00000
1944.00000
1288.00000

272.00000
3056.00000
5196.00000

20

-
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NUMBER

139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
169
161
162
163
164
165
166
167
168
169
170
171
172
1713
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189

EXECUTOR.

«COLUMN.

XP10R13
XP11R13
XP12R13
XPL3R13
XP14R13
XS2R13
XS3R13
XPIR 14
XPBR14
XP10OR14
XP1l1lR14
XP12R14
XP13R14
XP14R14
XP15R14
XS2R14
XS3R14
XPTR1S
XPL11IR1S
XP13R15
XS2R15
XS3R15
XPTR16
XP11R16
XP13R16
XP14R16
XP15R16
XPTR17
XP11RLT
XP12R17
XP13R17
XP14R17
XP15R17
XPTR18
XP11R18
XP13R18
XPl14R18
XP1SR18
XPTR19
XP11R19
XP13R19
XP14R19
XP15R19
xelior3
XP10P4
XP1IP5
XPLOP6
XP10P7
XPlopPs
XP10P9
XP11P1

AT

LL
8s
LL
LL
LL
LL
LL
LL
LL
LL
8s
LL
LL
LL
LL
LL
LL
LL
8s
LL
LL
8s
LL
8s
LL
LL
LL
LL
8BS
Le
LL
Le
LL
LL
8BS
LL
Le
LL
LL
BS
LL
LL
LL
LL
LL
L
LL
LL
8s
LL
LL

MPS/360 V2-M11

‘..m'lyl‘v...

1000000000

e 0 o 0 0 0

9000.00000

10000. 00000

10000.00000
10000. 00000

7000.00000

13000.00000

25000. 00000

.
30000.00000
.

-

«« INPUT COST..

1250.0€000
4552 .00000
7500.20000
4500.00000
2624 .00000
7000.000C0
7100.00000
4456.00300
6200.0C0CO
6100.00000
37152.90300
6000.00000
2736 .00000
5000.00000
5500.00000
5750.00000
5500.0C0C0
4320.00000
3536.00000
3112.00000
4500.00000
3016.0C0C0
5136.00000
4440.00700
3640.0C0G0
2248 .00000
2576.00100
5528.00000
4906 .00000
8000.00000
3984.00000
3112.00300
2680.0C000
15000.00000
5816.00300
4632.00000
10000.00000
3680.0C3C0
66172.00000
6208.20000
£248.000C0
10500.00000
4179.20300
3880.0C000
3216.00000
2928.00000
2632.00000
2096.00000
1216.0C0C0
3160.00000
4552.00000

««LOWER LIMIT.

NCNE
NONE
NCNE
NONE
NONE
ACNE
NONE
NCNE
NCNE
NONE
NGNE
NCNE
NONE
NCNE
NGNE
NCNE
NCNE
NONE
NCNE
NONE
NONE
NCNE
NGNE
NCNE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NCONE
NCNE
NCNE
NONE
NCNE
NGNE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NCNE
NONE
NGNE
NGNE
NCNE
NCNE
NONE
NONE

PAGE

«REDUCED COST.

3730.00000

5196.00000
2196.00000

320.00000
2504.00000
3C68.00000
2952.00000
4696.00000
3380.00000

44%6.00000
1232.00090
3496.00000
3956.00000
20£4.00000
2268.00000
3032.00000

1824.00000
1020.00000

2944.00000

1448.00000
56.00000
384.00000
2870.00000

5342.00000
1326.00000
454.90000
22.00000
11432.00000

1064.00000
6432.30000

112.00000
2712.00000

1288.00000
6540.00000

219.00000
2664.00000
2900.00000
1712.00000
1416.00000

880.00000
1944.00000
2304.00000

21

787185

¥8



NUMBER

190
191
192
193
196
195
196
197
198
199
200
201
292
203
204
235
. 206
207
208
209
210
211
212
213
214
215
216
217
218
219
220

EXECUTOR.

+GOLUMN,

XP11P2
XP11P3
XP11P4
XP11P5
XPL1P6
XPl1P7
xP11pP8
XP11P9
XPl1lP12
XSs2pP12
XS$3pP12
XP11P13
Xs2P13
XS3P13
XP11P14
XPL1P15
1Pl

P2

1P3

1P4

1P5

1P6

IP7

P8

1P9
1P10
irll
1P12
P13
IPl4
IP15

AT

LL
L
LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
BS
LL
LL
LL
BS
8BS
BS
8BS
8S
8BS
BS
8S
BS
LL
LL
8S
8s
BS
BS

...‘c,lvl,v...

10000.00000

110000.00000
28000..00000
260C€0.00000
60000.00000
3000C. 09000
15000.00000

300000.00000

5070.C0000
30000.00000

23000.00000
40000.00000
45000.00000
20000.00000

MPS/360 V2-M11

««INPUT COST..

4152.0€000
4120.00300
3536.0C0C0
3624 .00000
3972.00200
2912.00000
2336.00000
3344.0C000
3216.0C000
5552.00000
3016.0€0C0
3160.00000
2192.00300
2432.00000
4672.00000
62C8.00000
3000.00000
3200.00000
30€0.0C000
3000.00000
3900.2000
3000.006000
3000.00000
3000.0C0C0O
3000.00000
3000.00100
3000.0€0CO
3000.00000
3000.00900
3000.0€000
3000.00000

e« LOHER LINMIT.

e«UPPER LINMIT.

NGNE
NCNE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NONE
NCNE
NCNE
NONE
NCNE
NGNE
NONE

PAGE
«REDUCED COST.

1904.00000
1872.00909
1288.00000
1376.00000
824.00000
664.00000
88.70000
1096.00000
$68.00000
3360.00000
1288.00000
912.00000

704.00000
2424.00000
3960.00000

1216.00000
2248.00000

.

22

787189
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RANGE

TIME =

EXECUTOR. MPS/360 Vv2-M11
0.13 MINS. ITERATION NUMBER =
essMAMEcee eesACTIVITY.eo
FUNCTIONAL 3136733952.00
RESTRAINTS

56

DEFINED AS

casTt
RHS1

PAGE

24

18/189

98



SECT ION

NUMBER

10

11

12

13

14

15

16

17

EXECUTOR.

MPS/360 V2-M11

1 — ROWS AT LIMIT LEVEL

Column 1

Column 2

eeoROWee AT e ACTIVITY.e. SLACK ACTIVITY

MBR1

MBR2

MBR3

MBR4

MBRS5

MBR6

MBR7

MBRS

MBRY9

MBR10

MBR11

MBR12

MBR13

MBR14

MBR15

MBR16

EQ
€Q
EC
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ
EQ

EQ

10000.00000
2000. 00000
5000.00000

16000.00000
5000.00000

12000.00000

28700.00000

15000.00000

22000.00000

6000.C0000

15000. 00000

10900. 00000

10000.00000

9000.00000

20000.00000

10000.00000

Column 4

Column 5

el CWER | IMIT.
«oUPPER

1000C. 0006
100C0.)0000

200€.109200

200G. )0000

50C0.)0000
500C.30000

500€.)C000
500C.)0000

120CC.)00GC
1200C.)cocC

28200.)0000
2800C.)Co00C

1500C.)0000
150CC.)000C

2200C.)000C
22300.)0000

600C.)0000
600C.20000

1500C.)0000
1506C.J000C

10000.32000
100cC.0cCc00C

1000C€.00000
1c00c.0000C

20000.00000
20000.20000

LIMIT.

LOWER ACTIVITY
UPPER ACTIVITY

3000.00000
16000.00000

200¢-00000
5000.00000
16000.00000
5000.00000
12000.00000
! -
28000.00000
15000.00000
22000.00000
6000.00000
8000.00000
15000.00000
1€00C.00000
10000.00000
9300.00000
10060.00391

20000.00000

10000.00000

PAGE

Column 6

essUNIT COST..
eeeUNIT COST.e

4503.99609~
4503.99609

3335.99976~
3335.99976

3735.99976~
3735.99976

3576.00000-
3516.00000

2927.99976-
29271.999176

3632.00000~
3632.00000

3696.00000~
3696.00000

3248.00000~
3248.00000

2280.00000-
2280.00000

3936.00000~
3936.00000

3327.99976~
3327.999176

3368.90000-
3368.00000

4552.00000-
4552.00000

3752.00000-
3752.00000

3535.99976~
3535.99976

4440.00000-
4440.00000

25 - 718/189

Column 7
«sUPPER COSTeo LINITING AT
«<LOWER COST.. PRGCESS. AT
XPLIRIL  LL
MBP11 uL
XP3R2 L
MEPL] uL
XF3R3 w
MBPI1 uL
XP11R4 w
MBPLL uL
XP3RS w
MBP11 ut
XP1IR 6 w
MBP11 uL
XPL1R7 LL
MEPI1L uL
XP11R8 Lt
M3P11 uL
XP11R9 L
MBP11 ut
XPLIRIO  LL
MBPILL uL
XP1IRI1 L
MBP11 uL
XPLIR12  LL
NEPIL uL
XPLIR13 LU
MBP11 uL
XP1IR14  LL
MEP11 ut
XP11R1S  LL
MEP11 uL
XP1IR16  LL
- MBP11 uL

L8



NUMBER

18

19

20

21

22

23

24

25

26

27

28

29

30

32

33

34

35

EXECUTOR.

eeeRON.

MBR17

MBR18

MBR19

MBP1

MBP2

MBP3

MBP4

MBPS

MBP6

MBPT

MBPB

MBP9

MBP10

MBP12

MBP13

MBPl4

MBP15

AT

EQ

EQ

EQ

EQ

EQ

EQ

EQ

EQ

EQ

EQ

EQ

EQ

uL

EQ

EQ

EQ

EQ

MPS$/360 V2-M11

eesACTIVITY.(o

7000.00000

13000.00000

25000.,00000

100000.00000

28000.00C00

140C€0. 00000

60000.00000

30000. 00000

15000. 00000

300000.00000

35000.00C00

30000.00000,

30000. 00000

15000. 00000

50000.00000

45000.00000

200C0.00000

SLACK ACTIVITY

eoLOWER LINIT.
eoUPPER LIMIT

700C.0000C
7000.00000

1300G.00000
13000.0C0CGC

25000.20000
2500€.00000

100000.00000
10000C.00000

2800C.0C000
28000.00000

140€C.0000C
1400C.00000

60000.00000
6000C.00000

30000.00000
3000C.0000C

15000.00000
1500C.00000

3000€C.00000
300000.20000

3500C€.0000¢0
35000.00000

30000.00000
30000.02000

NONE
3000C€.0000C

15000.00000
150C€C.0000C

500€C.0C000
50000.00000
450CC.00000
45000.00000

2006C.00000
20000.0000¢C

LOWER ACTIVITY
UPPER ACTIVITY

7000.00000
13000.00000

25000.00000

93000.000C0
100000.00000

21000.00000
28030.20000

7000.00000
14000.00000

53000.00000
60000.00000

23000.90000
3000C.00000

8000.00000
15000.00000

293000.00000
300)00.20000

300CC.00391
35000.00000

23000.00000
300093.J0000

30900.00000
34995.99609

8000.00000
15000.00000

43000.00000
50000.900000

380CC.00000
45000.00000

13000.00000
20000.00000

PAGE 26 -

eesUNIT COST..
ee«UNIT COST..

4906.00000-
4906.00000

5816.00000-
5816.00000

6208.00000~-
6208.00000

2247.99976—
2247.99976

2247.99976-
2241.99976

2241.99976-
22471.99976

2241.99976~
2247.999176

2247.99976-
2241.999176

2241.99976-
224171.99976

2241.99976-
2241.999176

22417.99976-
22471.999176

2241.99976-
2247.99976
1031.99976
1031.99976-

2247.99976—
2241.99976

2247.99976-
2241.99976

2247.99976~
2247.99976

2247.99976—
2241.99976

««UPPER COST..
« «LOKER COST..

787185%

LIMITING
PRGCESS.

XPLLIR17
MBPLL

XP11R18
MBP11

XP11R19
MBF11

XP11R11
MBP11

XP11R11
MBP11

XPL1R11
MEFL1

XPLIR11
MEPLl

XP11R11
MEP11

XP11R11
MBP11

XP11R11
MBP11

XPL1R11
MEPLL

AT
AT

L
uL

LL
uL

Le
uL

LL
uL

LL
uL

LL
utL

LL
uL

[4 8
uL

Le
uL

L
Ll

LL
uL

L
uL

UL
LL

L
uL

(48
uL

L
uL

LL
uL

88



NUMBER

36

37

38

EXECUTOR.

eeeR0OW. o

MBS2

MBS3

TOTDEM

AT

uL

UL

EQ

MPS/360 V2-Ml11
eesACTIVITY.oe SLACK
10000. 00000
10000.00000

732000, 00000

ACTIVITY .<.LOWER LIMIT.
««UPPER LINMIT.

ACNE
10000.00000

NCNE
1000C.00000

. 732000.90000
13200€.00000

LOWER ACTIVIT
UPPER ACTIVIT

10000.00000
12000.00000

10000.00000
19999.99609

132000.00000
135000.00000

\ |

PAGE 21 -

eeosUNIT COST..
eeeUNIT COST..

55.99998
55.99998~

519.99976
519.99976-

152.00000-
752.00000

««UPPER COST..
««LOWER COST..

78/718$

LIMITIN
PRCCESS
MEPL1

XP11R11

MBP11
XP11R15

MBP11
XP11IR11

G

AT
AT

L

uL
L

UL
L

68



SECTION 2 - COLUMNS AT LIMIT LEVEL
Column 1

NUMBER

40

41

42

43

44

45

47

48

49

50

51

52

53

55

56

57

EXECUTCR.

«COLUMN.

XP2R1

XP3R1

XPTR1

XP1OR1

XP11R1

XP1R2

XP4R2

XP5R2

XP6R2

XPTR2

XP1OR2

XP11R2

XP1lR3

XP4R3

XP5R3

XP6R3

AT

LL

LL

LL

LL

Le

LL

L

LL

(48

LL

LtL

L

LL

LL

LL

LL

ceoACTIVITY,. ..

MPS/360 V2-M11

Column 2

oo INPUT COST..

3528.0C0C0

4500.00000

4344.00)00

4648 .00000

4920.00000

2320.00000

2480.00000

3000.00000

3500.00000

36C8.00000

3912.000C0

4192.000060

2880.00000

3272.00000

6500.00000

6750.0G60C0

««LOWER L IMIT.
««UPPER LIMIT.

° NONE
NONE
NCNE
NCNE
NCNE
NONE
NONE
NCNE
NCNE
NCNE
NONE
NONE
NCNE
NCNE
NCNE

NGNE

Column

3
LOWER ACTIV
UPPER ACTIV

vy

1y

27959.99609~
9999.99609

25999.99609~-
$999.99609

299999.931750~

$9$5.99609

4995.95609-
9995.99609

1959.99609~
7)30.,00000

10$999.9317150~

1999.99976

59999,99609~
1959.99976

29999.99609~
1999.99S76

14999.99609~
1999.99976

25$959.93150-

1999.99976

4959.99609-
1999.996176

7999.99609~
1999.99976

109999.93750~

4955.99609

59999.99609-
4999.99609

29999.99609-
4999.996309

14999.99609~-
4999.99609

PAGE

Column 4

28 - 178/189

Column 5

Column 6

eesUNIT COST..
eesUNIT COST..

1272.00000-
1272.00000

2244.00000~
2244.00000

2088.70000~
2083.00000

1176.00000-
1176.00000

416.00000-
416.00200

1232.00000~
1232.00000

1392.,00000~-
1362.00000

1912.002700~
1912.00000

2412.00000-
2412.00000

2520.00000~
2520.90009
1607.99976-
1607.99976

856.00000-
856.00000

1392.00000~
1362.00000

1784.00000~
1784.00000

5012.00000-
5012.00000

5262.00000-
5262.00000

e «UPPER COST..
o oLOWER COST..

INFINITY
2256.GC000

INFINITY
2256.00000

INFINITY
2256.00000

INFINITY
3472.00000

INFINITY
45C4.C0000

INFINITY
1088.G0200

INFINITY
1088.00000

INFINITY
1088 .00000

INFINITY
1088.€C000

INFINITY
1088.00000

INFINITY
23C4.00024

INFINITY
3336.00000

INFINITY
1488.00000

INFINLTY
1488.C0000

INFINITY
1468.00000

INFINITY
1488.00000

LIMITING AT
PRCCESS. AT

1p2 L
XP1R1 [N 8
1P3 L
XP1R1 L
Ie? (48
XPIR1 t
ipPa LL
XP1R1 L
XP12R11 w
XP11R11 L
1Pl L
XP3R2 L
1P4 L
XP3R2 (€8
IP5 L
XP3R2 (€8
1P6 (N8
XP3R2 [ 8
I1P7 L
XP3R2 (48
1P8 L
XP3R2 L
XP1l2R11 L
XP3R2 L
1Pl LL
XP3R3 LL
I1P4 Lt
XP3R3 (48
1P5 L
XP3R3 (RN
iP6 LL

XP3R3 w

06



NUMBER

58

59

60

61

62

63

64

65

66

67

69

71

72

73

T4

5

16

EXECUTCR.

+COLUMN.

XPTR3

XP10OR3

XP11R3

XP1R4

XP3R4

XP4R4

XP5R4

XP6R4

XPTR 4

XP10R4

XP1IRS5

XP4RS5

XP5R5

XP6R 5

XPTRS

XP1ORS

XP11R5

AT

(48

LL

LL

LL

L

LL

L

LL

LL

LL

LL

LL

LL

LL

L

LL

LL

MPS/360 V2-M11
0o e ACTIVITY. 0o

«« INPUT COST..

3656.00000

4016.00000

4560.00000

2944.00000

2048 .00000

2224 .00000

2008.000C0

2528.00000

3112.00000

3408.00000

2336.00000

2944.000C0

6000.00000

6250.00200

3416 .00000

3720.00000

3944.00000

eelLOWER LIMIT.
««UPPER LINMIT.

* NCNE
NONE
NONE
NONE
NCNE
NCNE
NONE
NONE
NONE
NCNE
NONE
NCNE
NONE
NCNE
NCNE
NCNE

NCNE

LOWER
UPPER

ACTIVITY
ACTIVITY

299999.937150~
4999.99609

4995.99609-
4999.99609

7999.99609~
4999.99609

7200.29000-
1969.95609

1000.00000~
7999.99609

70€C.00000~
1969.99609

700C. 00000~
7999.99609

7060.00000-
1999.99609

7000.00000~
7959.99609

4999.99609-
7999.99609

10$955.93750~
4999.99609

59959.99609-
4999.99609

29999.99609~
4969.99609

14999.99609~
49$9.99609

299999.93750~
4999.99609

4955.99609~
4999.99609

1999.99609-
4959.99609

PAGE 29 -

ee«UNIT COST..
eeeUNIT COST..

2208.00000-
2208.00000

1311.99976-
1311.99976

824.00000-
824.00000

1615.99976-
1615.99976

719.99976—
719.99976

855.99976~
895.99976

679.99976~
6719.99976

1199.99976-
1199.99976

1783.99976~
1783.99976

863.99976-
863.99976

1656.00000-
1656.00000

2264 .00000-
2264.00000

5320.00000-
5320.00000

5573.00000-
5570.00000
2736.00000~
2736.00000

1823.99976~
1823.99976

1016.00000-
1016.00000

e«UPPER CCST..
eoLOWER CLST..

INFINITY
1488.CC000

INFINITY
27C4.00024

INFINITY
3736.00000

INFINLTY
1328.00024

INFINITY
1328.00024

INFINITY
1328.00024

INFINITY
1328.00024

INFINITY
1328.00024

INFINITY
1328.00024

INFINITY
2544.00024

INFINITY
6€0.C0000

INFINITY
680.00000

INFINITY
680.00000

INFINITY
680.00000

INFINITY
680.CC000

INFINITY
1856.00024

INFINITY
2928.00000

787188

LIMITING
PROCESS.

1P7
XP3R3

P17
XP3RS

1P8
XP3RS

XP12R11
XP3R5

AT
AT

L
LL

LL
L

LL
L

L
L

(X8
Le

LL
L

L
L

LL
(X8

Lt
L

L
L

L
L

LL
L

L
LL

LL
L

LL
(€8

L
(48

Ly
L

16



NUMBER

17

78

79

80

81

82

84

85

86

er

89

90

92

S3

9%

95

EXECUTOR.

«COLUMN.

XP2Ré

XP4R6

XP5R6

XP6R &

XPTIR6

XP1OR&

XP1R7

XP3R7

XP4R7

XPSRT

XP6RT

XPTR7

XP10OR7

XP2R8

XP4R8

XP5R8

XP6RS

AT

LL

LL

LL

LL

LL

LL

LL

LL

LL

L

Ly

Ly

LL

LL

Le

(48

MPS/360 V2-M11

eeeACTIVITYeee ..l

NPUT COST,.

1992.00000

3368.0C000

2200.00000

2776.00300

2824.00000

3312,00000

4224.00000

4500.00000

2286.00000

2376 .00000

2776.00000

3232.000C0

3536.000C0

3216.90000

3040.00000

6100.00000

6300.000C0

«-LOWER LINIT.
«<UPPER LINMIT.

NGNE

NONE

NONE

NCNE

NCNE

NCNE

NONE

NONE

NCNE

NCNE

NCNE

NCNE

NONE

NCNE

NCNE

NCNE

NONE

LOWER ACTIVITY
UPPER ACTIVITY

7000.00000-
71999.99609

70€0.00000~-
7999.99609

7000.00000-
1999.99609

7200.00000~
1955.95609

7000.00000~
7999.95609

4959.99609—
1999.99609

70€C. 00000~
71999.99609

7000.00000~
1999.99609

7300.,00700-~
1995.99609

7000.00000~
7999.99609

70C0.00000-
7999.99609

7000.00000~-
1969.95609

4999.99609~
7999.95609

71J00.20000-
1959.996C9

7000.00000~
71999.99609

1060.00000~
1999.99609

PAGE

eseUNIT COST..
eeeUNIT CCST..

607.99976-
607.999176

1983.99976~
1983.99976

815.99976~
815.999176

1361.99976~
1391.99976

1439.99976-
1439.99976

T11.99976-
711.999176

2775.99976~
2115.99976

3051.99976-
3051.99976

839.99976-
839.999176

927.99976~
927.999176

1327.99976-
1327.999176

1783.99976~
1763.99976

871.99976—
871.99976

5099.99609~
5059.99609

5299.99609~
5299.99609

30 -

«<UPPER CCST..
««LOWER COST..

INFINITY
1384.00024

INFINITY
1384.00024

INFINITY
1384.0C024

INFINITY
1384.00024

INFINITY
1384.0C024

INFINITY
2600.00024

INFINITY
1448.00024

INFINITY
1448.00024

INFINLTY
1448.00024

INFINITY
1448.00024

INFINITY
1448.00024

INFINITY
1448.00024

INFINITY
26€4.C00024

INFINITY
1000.C0024

INFINITY
10C0.GQ0024

INFINITY
1000.00391

78/18S

LIMITING
PROCESS.

XP11R11
XP12KR11

AT
AT

(48
LL

LL
LL

L
LL

[§ 8
L

Le
LL

LL
Lt

LL
L

L
L

[ 8
LL

LL
Le

Le
Le

LL
LL

LL
LL

LL
LL

L
(48

(48
LL

L
LL

Z6



NUMBER

96

97

99

100

101

102

104

105

106

107

108

109

111

113

114

EXECUTOR.

+COLUMN.

XPTR8

XP10R8

XPTR9

XPBR9

XP9R9

XP1OR9

XP12R9

XP13R9

XS2R9

XS3R9

XPTR10

XP8R10

XP9R10

XP1OR10

XP12R10

XP13R10

XP14R10

AT

L

L

LL

LL

LL

(4§

LL

L

LL

LL

LL

LL

LL

[N 8

LL

L

LL

ee e ACTIVITY.eo

MPS/360 V2-M11

oo INPUT COST..

1304.00000

2656 .00000

3264.00000

2960.00000

3400.00000

2688.00000

2624.00000

2840.00000

4750.00000

5000 .00000

4552.00000

5000.00000

50C€0,00000

4368.00000

2888 .00000

3408.00000

3784.00000

««LOWER LIMIT.
e«UPPER LINMIT."

° NCNE
NONE
NONE
NGNE
NONE
NCNE
NONE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NCNE
NCNE

NONE

LOWER ACTIVITY
UPPER ACTIVINY

7000.00000~-
7999.99609

4999.95609~
1999.99609

7000.00000~
71999.99609

4999.99609~
1969.95609

70€0.00000~-
1969.99609

4999.99609~
7969.99609

10CC. 00000~
1959.99609

7000.00000~
1999.99609

7)00.00000~
71999.99609

9969.99609~
9999.99609

7000.00000-
5999.99609

4959.99605~
5999.99609

7000.00000~
5999.99609

4999.99609~
5995.95609

7000.00000-
5999.99609

7000.00000-
5999.99609

7000.00000~
5999.99609

PAGE

ee«UNIT COST..
eesUNIT COST..

303.99976-
303.99976

439.99976~
439.99976

3231.99976-
3231.99976

2927.99976~
2921.99976

3367.99976~
3367.99916

1439.99976~
1439.99976

2561 .99976~
2591.99976

2807.99976~
2807.99976

2525.99976~
2525.99976

3240.00000-
3240.00000

28€3.99976—
2863.99976

3311.99976~
3311.99976

3311.99976~
3311.99976

1199.99976~
1199.99976

1719.99976—
1719.99976

2095.99976~
2095.99976

31T -

««UPPER CCST..
e«LOWER CCST..

INFINITY
1000.00024

INFINITY
2216.00024

INFINITY
32.00024

INFINITY
32.00024

INFINITY
32.0C024

INFINITY
1248.C00024

INFINITY
32.00024

INFINITY
32.00024

INFINITY
2224.00024

INFINITY
1760.C0CCO

INFINITY
1688.0C024

INFINITY
1688.00024

INFINITY
1688.00024

INFINITY
2904.00024

INFINITY
1688.0C024

INFINITY
1688.00024

INFINITY
1688.00024

787185

LIMITING
PROCESS.

1P8

XP11R15
XS3R15

AT
AT

L
LL

L
L

88
L

L
LL

LL
Lt

LL
LL

LL
L

L
LL

LL
L

L
LL

L
LL

LL
LL

L
LL

LL
L

LL
(48

LL
(88

L
L

€6



NUMBER

116

120

121

124

125

126

127

128

129

130

132

133

134

135

EXECUTOR. MPS/360 V2-M11
«COLUMN. AT  +ooACTIVITVaee ael
XS2R10 LL .

XS3R10 (48 -
XP7R11 L -
XP8R11 LL .
XP9R11 LL -
XP10R11 LL .
XP13R11 LL -
XPl4R11 L .
XS2R11 LL .
XS3R11 L .
XPTR12 (48 .
XP8R12 LL .
XPLOR12 L -
XP12R12 LL -
XP13R12 LL -
XP14R12 LL .
XS2R12 L .

NPUT COST..

5000.00000

5000.00000

4080.00000

3600.00000

3928.00000

3536.00000

2632.00000

3544.00000

5000.0000

5250.00000

3984.00000

6000.00000

3584.00000

1800.00000

2600.00000

3064.00000

4600.00000

eoLOWER LIMI
««UPPER LINMI

° NCNE
NONE
NONE
NCNE
NCKE
NCNE
NCNE
NONE
NONE
NCNE
NCNE
NONE
NONE
NCNE
NCNE
NCNE

NONE

Te
Te

LOWER ACTIVITY
UPPER ACTIVITY

7000.00000~
5999.99609

§959.99609~
5999.99609

299999.93750-

7999.99609

4999.99609~
1995.95609

29969.99609~
1999.99609

4999.99609~
1959.99609

35955.95609~
1999.99609

44999.99609~
19569.99609

39999.99609~
1969.99609

9999.99609~
7000.00000

7000.00000~-
1999.99609

4959.99609~
7999.99609

4999.99609~
1969.99609

1000.00000-
7999.99609

700C€. 00000~
1999.99609

PAGE

eeeUNIT COST.o
.eeeUNIT COST..

1119.99976-
1119.99976

1584.00000-
1584.00000

3000.00000~
3000.00000

2520.00000~
2520.00000

2848.00000-
2848.00000

1240.00000-
1240.00000

1552.00000-
1552.00000
2464.00000-
2464.00000

1728.00000-
1728.00000

2442.00000~
2442.00000

2863.99976~
2863.99976

4879.99609-
4879.99609

1943.99976-
1943.99976

1287.99976~
1287.99976

32 -

««UPPER COST..
e«LOWER COST..

INFINITY
3880.0C024

INFINITY
3416.00000

INFINITY
1080.00000

INFINITY
1080.00000

INFINITY
1080.CC0OCO

INFINITY
2256.00000

INFINITY
1080.00000
INFINITY
1080.00000

INFINITY
3272.00000

INFINITY
28C8.CC000

INFINITY
1120.CC024

INFINITY
1120.00391

INFINITY
2336.00024

INFINITY
1120.00024

INFINITY
1120.00024

INFINITY
1120.00024

INFINITY
3312.00024

78/189

LINMITING
PROCESS.

P17
XP12R11

Ipr8
XP1lzR11

1P9
XP12R11

AT
AT

LL
LL

L
L

w
LL

L
LL

L
LL

LL
(48

LL
LL

LL
LL

L
LL

(V8
L

LL
LL

L
LL

LL
L

L
LL

LL
LL

(48
(48



NUMBER

136

137

138

139

141

142

143

144

145

146

147

148

150

151

152

153

154

EXECUTOR.

«COLUMN.

XS3R12

XPTR13

XP8R13

XP10OR13

XP12R13

XP13R13

XP14R13

XS2R13

XS3R13

XPTR14

XPBR14

XP10R14

XP12R14

XP13R14

XP14R14

XP15R14

XS2R14

AT

L

LL

LL

LL

LL

LL

LL

LL

L

L

LL

(48

L

LL

LL

L

LL

eeeACTIVITY, 00

MPS/360. v2-M11
e« INPUT CCST.e

3120.00000

5360.00000

7500.00000

7250.00000

7500 .00000

4500.00000

2624.00000

7000.00000

7100.00000

4456 .00000

6200.00000

6100.00000

6000.000C0

2736.00000

5000.00000

5500.00000

5750.00000

eoLOWER LINMI
«<UPPER LINMI

1
NCNE
NONE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NCNE
NCNE
NONE
NONE
NCNE
NCNE
NGNE

NONE

LOWER ACTIVITY
UPPER ACTIVITY

9999.99609-
9999.95609

700G, 00000~
71999.99609

4999.99609~
1999.99609

4999.99609~
19559.99609
100C.00000~
1999.99609

7000.00000~
1969.99609

7000.00000-
7999.99609

7000.00000~
1999.99609

9999.99609~
§995.95609

100C.00000-
1959.99609

4999.99609~
1999.99609

4955.99609~
1999.99609

7000.00000~
1999.99609

7000.90000~
1959.99609

70€0.00000~
7959.99609

7000.00000-
7999.99609

7000.00000~
1999.99609

PAGE

eeeUNIT COST..
ee«UNIT COST..

211.99976~
271.99976

3055.99976-
3055.99976

5195.99609-
5195.99609

3729.99916~
3729.99976

5196.00000-
5196.00000

2195.99976~
2195.99976

319.99976-
319.99976

2503.99976-
2503.99976

3068.20000-
3068.00000

2951.99976~
2951.99976

4695.99609~
4695.99609

3379.99976~
3379.99976

4496.00000~
4496.00000

1231.99976~
1231.99976
3495.99976~
3495.99976

3995.99976~
3995.99976

2053.99976~
2053.99976

«<UPPER COST..
e«LGWER CCST..

INFINLTY
2848.00024

INFINITY
23C4.00024

INFINITY
23C4.00391

INFINITY
3520.00024

INFINITY
23C4.0CC00

INFINITY
23C4.00C24

INFINITY
23C4.00024

INFINITY
%496.00024

INFINITY
4032.00000

INFINITY
15C4.CC024

INFINITY
15C4.C0391

INFINITY
2720.C0024

INFINITY
15C4.00000

INFINITY
1504.00024

INFINITY
15C4.C0024

INFINITY
15C4.00024

INFINITY
3656.00024

33 - 78/18S

LIMITING
PROCESS.

XP11R15
XS3R15

AT
AT

LL
L

L
L

L
LL

L
LL

LL
L

LL
LL

L
LL

LL
LL

(48
L

LL
Le

L
LL

LL
L

LL
L

(48
LL

LL
L

LL
L

S6



NUMBER

155

156

158

159

161

163

164

165

166

168

169

170

171

172

174

176

EXECUTOR.

«COLUMN,

XS3R14

XPTR1S

XP13R15

XS2R15

XPTR16

XP13R16

XP14R16

XP15R16

XPTR17

XP12R17

XP13R17

XP14R17

XP15R17

XPTR18

XP13R18

XP14R18

XP15R18

AT

LL

LL

LL

L

LL

LL

LL

Le

L

L

LL

LL

LL

LL

LL

LL

LL

eesACTIVITYeee

MPS/360 V2-M11

«« INPUT COST..

5500.00000

4320.00000

3112.00000

4500.00000

5136 .00000

3640.00000

2248.00000

2576.00000

5528.90000

8000.00000

3984.000C0

3112.00000

2680.00000

15000.00000

4632.00000

10000.00000

3680.00000

eeLOWER LIMIT.
eeUPPER LINIT.

" NCNE
NCNE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NCNE
NCNE

NONE

LOWER ACTIVITY
UPPER ACTIVITY

$999.99609~
8999.99609

70C€C. 00000~
1999.99609

7000.00000~
7959.99609

7300.09000~
7959.95¢609

7000.00000-
7999.99609

1000.00000-
1999.99609

70€C. 00000~
73969.99609

7000.00000~
1969.99609

70092.93000~
6959.95609

70¢C.00000-
6999.99609

7000.00000-
6999.99609

70€C.00000-
6999.99609

7060.00000~
6969.99609

7000.90000~-
1959.99609

7000.00000~
7999.99609

7000.00000-
71999.99609

10€€. 00000~
1999.99609

PAGE

eeoUNIT COST..
eeoUNIT CCST..

2268,00000~
2268.00000

3031.99976~
3031.99976

1823.99976~
1823.99976

1019.99976—-
1019.99976

2943.99976~
2943.999176

1447.999176~
1447.99976

55.99996-
55.99998

383.99976~
383.99976

2869.995976-
2869.99976

5342.00000-
5342.00000

1325.99976-
1325.99976

453.99976-
453.99976
21.99998~-
21.99998

11431.99609~-

11431.99609
1063.99976-
1063.99976

6431.99609-
6431.99609

111.99998~
111.99998

34 - 78/185§

««UPPER (COST..
eoLOWER CCST..

INFINITY
3232.00060

INFINITY
1288.00024

INFINITY
1288.C0024

INFINITY
3480.00024

INFINITY
2152.CC024

INFINITY
2192.00024

INFINITY
2658.00024

INFINITY
2658.€C000

INFINITY
2658.0C024

INFINITY
2658.C0024

INFINITY
2658.00002

INFINITY
3568.00391

INFINITY
3568.C0C24

INFINITY
35€8.CC351

INFINITY
3568.00002

LIMITING
PROCESS.

XP11R15
XP11R14

XP11R11
XP12R11

XP1IR11
XP12R11
11
11

XP1l1R11
XP12R11

AT
AT

LL
L

L
LL

LL
(48

L
LL

L
LL

LL
LL

LL
L

LL
LL

L
LL

LL
L

LL
L

LL
LL

LL
(48

L
LL

LL
L

LL
(X8

96



NUMBER

177

179

180

181

182

183

184

185

186

188

189

190

191

192

193

194

195

EXECUTOR.

«COLUMN.

XPTR19

XP13R19

XP14R19

XP15R19

XP10P3

XP10OP4

XP10OP5

XPl0OP6

XP10P7

XP10P9

xP11P1

XP11P2

XP11P3

XP11P4

XP11P5

XPL1P6

XP11P7

AT

LL

LL

LL

LL

LL

L

LL

LL

LL

LL

LL

LL

L

LL

LL

L

LL

ee s ACTIVITY 0o

MPS/360 V2-M11
=« INPUT CGST.e

6672.00000

5248.00000

10500.00000

4179.00200

3880.00000

3216.000C0

2928.00000

2632.00000

2096.00000

3160.00000

4552.00000

4152.00000

4120.0€000

3536.00000

3624 .00000

3072.00000

2912.00000

e«LOWER LIMIT.
««UPPER LINIT,

" NCNE
NCNE
NONE
ACNE
NCNE

NCNE

NONE.

NONE

NCNE

NCNE

NCNE

NCNE

NONE

NCNE

NCNE

NCNE

NONE

LOWER ACTIVITY
UPPER ACTIVITY

7000.00000-
7999.99609

7000.00000~
7999.99609

7000.00000~
7999.99609

7000.00000~-
1955.99605

4999.99609~
25999.99609

4999.99609~
29999.99609

4999.99609~
29999.99609

4999.99609-
14999.99609

4999.99609~-
25959.99609

4955.99609-
29999.99609

7999.99609-
7000.20000

1959.99609-
7000.00000

7999.99609-
7006.00000

71999.99609-
700€. 00000

1959.99609-~
1000.00000

7959.99609~
7300.00000

1955.99609~-
7000.00000

PAGE

eeeUNIT COST.w
seoUNIT COST..

2711.99976-
2T711.99976

1287.99976~
1287.99976

6539.99609-
6539.99609

218.99998~
218.99998

2663.99976~
2663.99976

1999.99976-
1999.95976

1711.99976~
1711.99976
1415.99976-
1415.99976

879.99976~
879.99976

1943.99976-
1943.99976

23C4.00000-
2304.00000

1904.00000-
1904.00000

1872.00000-
1872.00000

1288.00000-
1288.00000

1376.00000-
1376.00000

824.00000~
824.00000

664.00000~
664.00000

35 - 78/18$

««UPPER COST..
««LOWER CCST..

INFINITY
3960.0C024

INFINITY
39€0.00024

INFINITY
3960.00391

INFINITY
3960.00002

INFINITY
1216.€C024

INFINITY
1216.00024

INFINITY
1216.00024

INFINITY
1216.00024

INFINITY
1216.00024

INFINITY
1216.0C0024

INFINITY
2248.C0000

INFINITY
2248.00000

INFINITY
2248.00000

INFINITY
2248.00000

INFINITY
2248.60000

INFINITY
2248.C0000

INFINITY
2248.00000

LIMITING
PROCESS.

1pr8
XP1cP8

1P8
XP10P8

P8
1P6

I1P8
XP1CP8

AT
AT

LL
(48

L
L

LL
L

(X8
L

L
[E 8

L
LL

LL
L

LL
(€8

L
L

L
L

(48
L

(U8
(48

L
LL

LL
(48

L
L

LL
L

LL
L

L6



NUMBER

196

197

198

199

200

201

203

204.

205

215

216

EXECUTOR.

«COLUMN.

XP11P8

XP11P9

XPl1pP12

Xxs2p12

Xs$3P12

XPL1P13

Xs3P13

XP11P14

XP11P15

P10

1P11

AT

L

LL

LL

LL

L

LL

LL

(48

LL

LL

LL

ee s ACTIVITY, ..

HPS/360 V2-M11
«« INPUT COST..

2336.00000

3344.00000

3216.00000

5552.00000

3016.00000

3160.00000

2432.00000

4672.00000

6208.00000

3000.00000

3000.00000

eeLOWER LIMIT.
«<UPPER LINMIT.

° NCNE
NCNE
NONE
NGNE
NGNE
NCNE
NONE
NONE
NCNE
NCAE

NCNE

LOWER ACTIVITY
UPPER ACTIVITY

v

1999.99609-
4999.99609

1959.99609-
1000.90000

7999.99609~
700€.00000

39999.99609~
$959.95609

1959.99609-
7000.00000

1999.99609-
7300.00000

19$9.95609-
7000.00000

1999.99609~
7000.00000

7999.99609~
100C.00000

29999.99609~
4999.99609

7000.00000-
1959.99609

PAGE 36 -

eaeUNIT COST.w
eeoUNIT COST..

88.00000-
88.00000

1096.00000~
1096.00000

968.00000-
$68.00000

3360.00000~-
3360.00000

1287.99976-
1287.99976
912.00000-
912.00J300

7104.00000~
704.00000

2424.00000-
2424.00000

3960.00000-
3960.00000

1216.00000~-
1216.00000

2247.99976-
2247.99976

««UPPER CCST..
e«LOWER CCST..

INFINITY
2248.000C0

INFINITY
2248.G0000

INFINITY
2248.00000

INFINITY
2192.00000

INFINITY
2248.C0CCO

INFINITY
1728.C0000

INFINITY
2248.C0C00

INFINITY
2248.00000

INFINLTY
1784.€C000

787188

LIMITING
PRCCESSa

XP12R11
IPE

AT
AT

LL
L

L
L

|48
LL

(48
LL

L
LL

L
LL

LL
(N8

L
LL

LL
L

L
L

LL
LL

86



MPS/360 V2-M11

EXECUTOR.
SECTION 3 - ROWS AT INTERMEDIATE LEVEL
Column 1 Column 2 Column 3
NUMBER o<.ROW.e AT <ecACTIVITY... SLACK ACTIVITY
200000.00000

31 M8Pl11 BS

Column 4

Column 5

««LOWER LIMIT.
««UPPER LINIT.

NONE
200000.00000

LOWER ACTIVITY
UPPER ACTIVITY

2CC0CC.00000
207999.99609

PAGE
Column 6

eeeUNIT COSTo
eeeUNIT COST..

INFINITY
55.99998

««UPPER COST..
««LOWER COST..

317 - 187188

Column 7
LIMITING AT
PROCESS. AT

NONE
MBS2 uL

66



EXECUTCR.

MPS/360 V2-M11

CTION 4 — COLUMNS AT INTERMEDIATE LEVEL

UMBER

39

46

54

68

70

83

91

98

103

112

122

123

131

140

149

157

Column 1 Column 2 Column 3
«COLUMN. AT <. ACTIVITY... <.INPUT COST..
XPIR1 8s 9999.99609 2256.00200
XP3R2 8s 1999.99976 1088.00000
XP3R3 8s 4999.99609 1488.00000
XP11R4 BS 15999.99609 3576.0C0C0
XP3RS 8BS 4959.99609 680.00200
XP11R6  BS 11999.95609 3632.00000
XP11R7 BS 217999.99609 3696 .00000
XP11R8 8s 14999.99609 3248.00000
XP11R9 8S 21999.99609 2280.0€0C0
XP11R10  BS 5999.95609 3936.00000
XPLIR11 8BS 7000.00000 3328.20000
XP12R11  BS 7999.99609 1080 .00000
XP11R12  BS 9999.99609 3368.00000
XPLIRI3  BS 9999.99609 4552.0C000
XP11R14  BS 8999.99609 3252.00200
XP11R15 BS 9999.95609 3536.00000

e« LOWER LINMIT.
«<UPPER LIMIT.

NCNE

NCNE

NGNE

NCNE

NONE

NCNE

NCNE

NONE

NC\NE

NONE

NG \E

NCNE

ACNE

NCHE

NOE

NG (E

Column 4

PAGE

Column 5

LOWER ACTIVITY
UPPER ACTILVITY

3009.20000
9999.99609

4999.99634~
1999.99976

20€C.00600~-
4999.99609

80C0.00391
15999.99609

2000.00000~
49$5.99609

4909.20391
11999.99609

200C00,00391
27999.99609

70€0.00391
14999.9%609

14000.00391
21999.99609

1399.99609-
5969.99609

2000.)0781
13999.99219

10C0.001391
12999.98828

9999.99609

2000.00391
$999.99609

1000.00391
8959.95609

2000.00391
19999.98828

e ssUNIT COST.,
eeeUNIT COST..

416.00000
INFINITY

85€6.00000
INFINITY

824.00000
INFINITY

679.99976
INFINLTY

1016.00000
INFINETY

607.999706
INFINITY

839.999170
INFINITY

303.99976
INFINITY

1439.99976
INFINLTY

1119.99976
INFINITY

68.20000
21.99998

21.99998
88.00000

271.99976
INFINITY

319.99976
INFINITY

1231.99976
INFINITY

1019.99976
271.99976

38 - 78/189
Column 6 Column 7
«<UPPER COST.. LIMITING ATY
eoLCWER CCST.. PRGCESS. AT
2672.€0009 XP1IR1 w
INFINITY- NONE
1944.00000  XF11R2 w
INFINITY~ NONE
2312.00000 XFL11R3 (4 N
INFINETY- NCKE
4255.99316 XPSR4 LL
INFINITY- 1Y
1656.060C0  XP11RS s
INFINIYY- NGNE
4239.655976  XP2Ré6 Lt
INFINITY- NCNE
4535.999176 XP4RT LL
INFINITY- NCNE
3551.99976 XPTR3 L
INFINITY~- NCNE
3719.99916 XP1CRS L
INFINDLTY- NCNE
5055.99976  XS2R10 w
INFINTTY- NONE
3416.00000 XxP11lPe L
3306.00002 XPI5RLI7T LU
1101.95998  XPISR17T  LL
962.C0000 XP11P8 Lt
3639.95976 XS3R12 L
INFINITY- NCNE
4871.99976 XP14R13 L
INFINITY- NCNE
4983.99976 XP13R14 LL
INFINLTY- NGNE
4555.99576  XS2R15 L
3264.00024 XS3R12 L

001



NUMBER

160

162

167

173

178

187

202

206

207

208

209

210

211

212

213

214

217

EXECUTOR.

«COLUMN.

XS3R15

XP11R16

XP11R17

XP11R18

XPL1R19

XP10P8

Xs2P13

Il

P2

IP3

1P4

PS5

1P6

1P7

P8

IP9

P12

AT

8s

8s

8s

8s

8s

BS

8BS

8BS

8s

8s

BS

8BS

8s

8s

8s

8BS

8BS

MPS/360 V2-M11
eeoACTIVITY ae ool

9999.99609

9999.99609

6999.99609

12999.99609

24999.99609

29999.99609

9999.99609

109999.93750

27999.99609

25999.99609

59999.99609

29999.99609

14999.99609

299999.93750

4999.95609

29999.99609

22999.99609

NPUT COST..

3016.00000

4440.00000

4906 .00000

5816.00000

6208.00000

1216.00000

2192.00000

3000.00000

3000.00000

3000.000C0

3000.00060

3000.20000

3000.00000

3000.00000

3000.00000

3000.00000

3000.00000

«oLOWER LIMIT.
«UPPER LIMIT.

° NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NCNE
NCNE
NCNE
NONE
NCNE
NCNE
NCNE
NCNE
NONE

NCNE

LOWER ACTIVITY
UPPER ACTIVITY

$959.99609

2000.00391
$959.99609

995.99609~

6959.99609

£€0C€0.00391
12999.99609

17000.00391
24999.99609

220G0.00391
34955.98828

9999.99609
$999.99¢€09

102999.94141
111999.93701
210C€0.00000
35999.98828

21000.00391
339$9.98828

53000.00000
619655.98828

23900.00000
37995.58828

80C0.00000
22999.98828

292955.94141
307999.92969

20CC.00000~

12995.98828

230006.00000

37999.98828 .

16000.00391
27999.98828

PAGE

eeUNIT COST..
eeaUNIT COST..

271.99976
INFINETY

55.99998
INFINITY

21.99998
INFINITY

111.99998
INFINITY

218.99998
INFINITY

439,99976
1216.00000

55.99998
INFINITY

416.00000
1232.00000

19C4.00000
607.99976

824.00000
7119.99976

1288.00000
839.99976

1376.00000
679.99976

824.00000
1199.99976

664.00000
303.99976

88.00000
439.99976

1096.00000
2848.00000

21.99998
88.00000

39 -

««UPPER COST..
««LOWER CGCST..

3287.555176
INFINITY-

4455.55958
INFINITY-

4927.99998
INFINITY-

5927.99998
INFINITY-

6426.99998
INFINITY-

16£5.59976

2247.56998
INFINITY-

3416.00000
1768.C0G00

49C4.00000
2352.00024

3824.00000
2280.00024

4288.035C00
2160.00024

4376.0C000
2320.00024

3824.00000
18C0.CCC24

3664.00000
2656.00024

3088.00000
2560.00024

4056.CCC00
152.00000

3021.99998
2912.00000

78/18$

LIMITING
PRCCESS.

XS3R12
NONE
XP1l4R16
NCNE
XP15R17
NCNE
XP15R18
NCNE
XP15R19
NCNE
XP1CR8
1F10

MBS2
NCNE

XP11R1
XP1R2

XP11P2
XP2R6

XP11R3
XF3R4

XPL1P4
XP4RT

AT
AT

L

(4R

LL

L

LL

L
L

uL

L
(48

LL
LL

LL
(48

L
L

LL
L

L
L

L
L

LL
LL

Y8
L

[§ 8
(RN

10T



EXECUTOR. MPS/360 V2-Ml11 PAGE 40 - 78/18S
NUMBER . COLUMN. AT ..cACTIVITYceo «<INPUT COSTee «oLOWER LIMIT. LOWER ACTIVITY oo UNIT COST.. <o UPPER CCST.. LIMITING AT
e«UPPER LIMIT. UPPER ACTIVITY <eoUNIT COSTee oo.LOWER COST.o PRCCESS. AT
39999.55609 - 33000.00000 704.00000 37C4.C00G0O XS3P13 LL
NONE 35959.99609 55.99998 2944.C€0002 MBS2 uL
44999.99609 . 38090.00000 2424.00000 5424.00C00 XP11P1l4 LL
NCNE £2959.98828 55.99998 2944.00002 XP1l4R16 L
19999.99609 - 13000.00000 3$60.00000 6960.C0000 XP11P15 L
NCNE 26999.98828 21.99998 2978.60002 XP1SR17 L

20T
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Appendix II.

The capacitated distribution network solutions.



CONTROL PRCGRAM COMPILER ~ MPS/360 V2-M1l PAGE 1 - 787190

i 0001 PROGRAM 5w Ve s e v e e e v S TS ) S SSHEERE SR S S AR SR .
9002 INITIALZ i - -
0065 MCVE (XDATA, *EXAMPLE')
0066  MOVE(XPBNAME,'PBFILE®)
0067 77 CONVERT(*SUMMARY ') =
0068 scocur

0069 __ ____ SETUP('BOUND','SHIPCAP','NIN')

0070 MCVEIX0BJ,*CCST) — = 77 77
0071 MOVE { XRHS s *RHS1* )

@072 __ ___ __ PICYWRE___ -
e etiey e . . S
0074 SOLUTION

e . . et e S & 0075 - e e v sveemam——e e RANGE — e oo —8 =o =

0076 EXIT
0077 PEND




EXECUTCR. MPS/360 V2-M11

—_CONVERT EXAMPLE. TO

TIME = 0.01

SUMMARY
~ "1~ ROWS SECTION.

0 MINGR ERRORI(S)

- . 2= COLWMNS SECTION. .

—_ 0 PINCR ERROR(S)
3- RHS'S SECTION.

T mHs1

—.—_. 0 MINGR ERROR(S)
5- BOUNDS SECTION.
T SHIPCAP

0 MINOR ERROR(S)

PBFILE . . ... . ... R

— 0 MAJOR ERRCR(S).

=...0 MAJOR ERRORIS) e . __ . ... ...

= ...0 MAJCR ERRCB(SYe. . . .

-. O.MAJOR ERRCRIS)e . _ . _ . ...

1 - 78/190




EXECUTOR.
. EXAMPLE _.

CosT
MBP1
cosT
MBP2
cosT
MBP3
CosT
MBPT

- cosT

MBR1
cosT
MBR1
cosT

MPS/360 V2-M11 PAGE 5 - 178/180

e B o oo o e e s i i S ; S
2256.00000  MBR1 1.00000
- 1.00030 e
3528.C0CCC  MBR1 1.C0C00 l T T
- 1.€0000
4500.C0000 MBR1 __ 1.00000 o o o

= 1.00000

4344.C0000 MBR1 : 1.090000

s 1.00000 o
4648.00000 MBP10O -

1.00030

4920.0C000 _MBP1L

1.60000

1.00000 oo prier o G e e - e

1.00000

2320.00000 MBR2 1.00000

901



_ XP1R2

XP3R2
XP 3R 2
XP4R2
XP4R 2
XPSR 2

__XP5R2
XP6R 2

XP6R2
XPTR2
XPTR 2
XP1IR2
XP10OR2
XP11R2
XP11R2
XPIR3
XP1R3
XP3R3
XP3R3
XP4R3
XP4R3
XPS5R3

"XPSR3

XP6R 3
XP6R 3
XPTR3
XPIR3
XP1IR3
XP10R3
XP11R3

~ XP11R3

XP1K 4
XP1R4
XP3R4
XP3R 4
XP4R4
XP4R 4
XP5R 4
XPS5R4
XP6R 4
XP6R 4
XPTR4
XP IR 4
XP1IR4&
XP10OR4
XP1llR4
XPLl1R4
XPIRS
XP1RS
XP3RS
XP3RS
XP4R5S

" XP4RS

XPSRS

EXECUTCR.

MBP1
CoST
MBP3
cosT
MBP4
cos1
MBPS
cosT
M3P6
CCsT
MBP 7
CosT
MBR2

cosT

MBR2
COST
MBP1
CoST
MBP3

cost T

MBP&
cosT

"~ MBPS

cosT
MBP6

TcosT

MaeP?
cesT
MSR3
cosT
MBR3
CcosT
MBP1
CosT
MBP3
cosT
M3P4
cosTt
MBPS
cost
MBP6
cosT
MBP7T
cosT
MBR4
cesr
MBR4
CosT
MBP1
casT
MBP3
casT

MBP4

cosT

MPS/360 V2-M11

1.00000 o
1088.00000 ~“MBR2 TTTTTT1.60000
1.00000
2480.CC000  MBR2 1.€0000
1.00000 =~ T T TTTTTTTC T
3070.00000 MBR2 1.02000
1.00000
3500.00000  ~MBR2Z  1.00000
1.20090
3608.00000 MBR2  1.C0c00
1.00000 - ;
3912.00000 MBP1O 1.€0000
B 1.00000
4192.00320  MBPIT T~ 77T 1.00000°
1.00¢00
2680.C0000  MER3
1.03C00 T
1488.00000 MBR3 1.00€00
1.0€C00
3272.CC000 ~ MBRI ™ 7T T 1.€0€00°
1.00000
6510.0C000  MBR3 1.C2000
1.00000 T TTTT T 7 o
6750.C0000 MBR3 1.00000
1.00000
3696.00000 ~MBR3 T 1.00000
1.00000
4016.CC000 MBP1O 1.C0000
1.00000 T
4560.06000 MBP11 1.00000
1.00000
2944.00000 “MBR4 ~ T T 1.00000
1.06000
2048.00000 MBR4 1.00C00
1.0C000 o ST
2224.CGC0C  MBR4 1.C0co0
1.00000
2068.00700 MBR4 T 77 1.00000
1.€0000
2528.C0000 MBR4 1.00000
1.03090 : -
3112.00000 MBR4 1.00000
1.00000
3408.00000  MBPlO T T 1.€0C00
1.00000
3576.00030  MBP11 1.00000
1.¢C00C T T :
2336.000C00 MBRS 1.00000
1.00090
1360.00000 MBR5 ~~ 7777 1.60000
1.00000
2944.0C000  MBRS . 1.C0c00

1.00000

6900.00000 MBRS 1.00000

_As00000 & .

PAGE 6 - 178/190




— - .--XP5RS
XP6RS
XPER S
XPIRS
XPIRS
XP10R5
XPlORS
XP11RS
XPLIRS
XP2R6
XP2R &
XP4R 6
XP4R 6
XPSR 6
XPSR6&
XPOR 6
XP6R 6
XPTR6
XPIR6

XP10R6
_ XP11R6
XP11R6
XPIRT
XP1RT
XP3RT
XP3R7
XP4R7
XP4RT
XPSR7

_XPSRT
XP6RT
XP6R7
XPTIRT
XPIR7
XPLIR7
XP10OR7
XP1IR7
XP11R7
XP2R8
XP2Kk 8
XP4R8
XP4R 8
XPSR 8
XP5R 8
XPER B
XP6R8
XPTRB
XPTR 8
XPlORS
XP10RS
XP11R8
XPl1R8
XPTRY

XP1IR6

EXECUTOR.

. MBPS. ..

cosv
MBP6

CosT

MBP7
cost
MBRS
cosTt
MORS
COsT
M3P2
CosT
MBP4
MBF 6
casy
MBR&
CosT
cosT
MBP7
cesT
MBR6
cosT
MBR6&
MBP7
cosr

cosT

MBP3
cosT
MBP4
costy
MBPS
COST
M3P6
cosT
MBPT
CosT
MBR7
cosT
MBR7
CCsST
M8P2
CcCsT
M3P4
cosY
M8PS
cosT
MBP6
cost
MBPT
MBR8
MB8P10

MBRE _

MBP11
CosT

MPS/360 V2-M11

1.00000 ..
6250.00000

1.00c00

.3416.040000

1.00000
3720.CC0GO
1.CCCco00

' 3944.00000

1.03000
1992.00000
1.00000
3368.00000
1.00000
1.00000
2200.00000
1.00000
2776.0C1200
2824.C0000
1.C000C0
3312.000C0
1.09000

3632.000C0

1.0C0000
1.00000

4224.009)C

4500.C€00060
1.00000

12288.00000
1.00000

2376.00000

1.00000

" 2776.00000

1.20000

3232.€C0CC _

1.C0000
3536.C0900

1.00000

" 3696.€C000

1.0Cc000
3216.00000
1.C0000
3040.G0000
1.00000
6100.00999
1.00000

6300.C0000

1.00000
1304.00000
1.043200

1.00000

1.C000C0

1.00000 _

1.00000
3264.000cC0

"MBRS “'1.00000
MBRS _ 1.C0C00
MBP1D 1.00000
MBP11 " '1.00000
MBR6 1.€0000
MBR& 1.C0C00
MBPs T - 1.00000
MBP6 - 1.00000
MBR6 1.€0C00
MBP10 77T 77 1.c0000
MBPIl _  __ 1.00000
MEP1 - 1.00000
T MBRT T T 1.c0c00
MBR? ____ __ 1l.cocoo
MBR7 1.00000
" MBRT 7 T1.00000
MBRT __ _____  1.00000
MBP1O 1.60C00
‘MBPil~ 7 "1.00000°
MER8 ... 1.00000
MBRS 1.00C00
"'MBR8 7 1.co0co0
MBR8 _____ 1.00000
MBR8 1.00000
COST 7 T2656.€0000
COSY ___ 3248.CCC00
MBR9 1.00000
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_ XPTR9

XP8R9Y
XPBR9
XP9R9
XP9R9
XP1OR9
XP1OR9

" XP11R9

XP11R9
XP12R9
XP12R9
XP13R9
XP13R9

" XS2R9

XS2R9

XS3R9

XS3R9

XPIR10
XPTR10
XPBR10
XPBR10
XPSR10
XP9R 10
XP10R10
XP10R10
XP11R10
XP11R10
XP12R10

" XP12R10

XP13R10
XP13R10

" XP14R10

XP1l4R10

~ XS2R10

XS2R10
XS3R10
XS3R10
XPR11
XPTR11
XP8R11
XP8R11
XP9R11

 XP9R11

XP10P11
XP10R11
XP11R11
XP1llR11
XP12R11
XP12R11
XP13R11
XP13R11
XP14R11

" XPl4R11

XS2R11

EXECUTOR.

MBPT
CGST
MBPB
cosT1
MBP9
cosT
MBP 10
cosTv
MBP11
CoST
MBP12
cosTt
MBP13
cosT
MBS2
CoST
MBS3
cosT
MBP7
cosT
MBPS
MBPS
cosT
MBP10
cosT
MBP11
cost
MBP12
cosT
MBP13
cosT
MBP14
cosT
MBS2
cosT
MBS3

cosT
M3PT
CoST
MBP8
cosT
MBPS
cosT
MBP10
cosT
M3P11
cosT
MBP12

cosT
MBP13
cosT
MBP 14
cosT

1.00000
2960.00000 ~MBR9
1.00000
3400.23000  MBR9
1.00cc0 T T
2688.00000 MBR9
_ 1.€9000
2280.00000 MBR9
1.C0co00
2624.C00C0  MBR9
1.00000 7
2840.02000  MBR9
1.€0000
4750.CC000 ~MBR9
1.00000
5000.00000 _ MBR9
1.c0000 = 77
4552.00000 MBR10O
1.00000
$030.00000 ~~“MBR1
1.00000
5000.00000  MER10
1.00300 T
4368.00000 MBR10
) 1.€0000
3936.00000 MBR10
1.00000
2888.C0000  MBR1O
1.66c000 7T
34C8.00000 MBR10
) 1.00000
3784.00000 ~MBR10 T~
1.0000¢C
- 5000.00000 _MBR1
1.00000
$000.02900  MBR10
1.0G6000
4080.00000  MBRI1
1.02000
3600.00000 MBRI11
1.C0000 R
3928.C0000 MBRI11l
1.00000
3536.00000 ~ MBRIL
1.0C000
3328.00C00 MER1L
1.00000 T
1080.00000 MBR11
1.C0000
1'2632.00000 T MBRILTT T
1.00000 :
3544.00000 MBR1
T 1.00000 T
$000.00000 MER11

MPS/360 V2-MLl1

_1.00000

1.00000
__1.c0000
1.00000

__1.00c00
1.C0000

y—

o—- ———

L I

—~——————

~ " 1.00900

1.00000

1.00000
1.00000
" 1.00000
__1.¢0c00
1.00000

1.C0000

1.C0co0

1.00000
. 1.00000
1.€0000

777 1.€0C00

1.00000

“1.€0000 T 7T

1.00c00 7

‘1.00000 T

_ 1.00000

T1.C0000 "

~ 1.00000 .

1.00000
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AAAAA . XS2R11
XS3R11

XS3R11
XPTR12
XPTR12
xper12
XPBR12

XP10R12
XP11R12
XP11R12
XP12R12
XP12R12
XP13R12
XP13R12
XPl4R12
XP14R12
XS2R12
XS2R12
XS3R12
XS3R12
XPIR13
XPTR13
XP8R13
xP8R13
XP1IR12
XP10R13
XP11R13
XPL1R13
XP12R13
XP12R13
XP13R13
XP13R13
XP14R13
XP1l4R13
XS2R13
XS2R13
XS3R13
XS3R13
XPIR14
XPTR14
XP8R14
XP8R14
XP10P 14
XP1OR14
XP11P14
XP11R 14
XP12PR14
XP 12k 14
XP13R14
XP13R14
XP14R14
XP1l4R 14
XP15R14

XP1OR12

EXECUTCOR.

MBS2
CosT
MBS3
CosT
MBPT
cosT
MBPB
cosT
MBP10
COST
¥BP11
cosT

MgPl2

CosT
MBP13
CosT
M3P1l4
CCsT
MBS2
CosT
MBS 3
cos7v
MBP7
CosT
MBPS8
cosT1
MBP1O
CoSsT

MBP1L

CosT
MBP 12
cosT
MBP13
cesT
MBP14
cosT
MBS 2
cosy
MBS3
CGSY
MBP7
CosT
MBPB
cosT
MBP10
cosTY
MBP11
cosT
MBP12
cosT
MBP13
cosTt
MBP14
cost

MPS/360 V2-M11

1.00000
$250.37000

1.00000
3984.00000

1.00000

6000.00000
1.09000
3584.CCC00
1.0C000
3368.30000
1.00000
1800.C0000
1.00000
2600.00000
1.00000
30€4.00C00
1.00000
4600.00000
1.00000
2120.000C0
1.00000

 5360.00000

"~ MBR12

"MBR11

MBR12

MBR12

MeR12 T

MBR12

MBR12
‘MER12
MBR12

MBR12

_MBR13_

1.03000

1500.C0C00
1.00000

'1250.03020

1.00000

 4552.C0000

3752.00000

1.cco0C

1500.00000
1.000n0

4500.C0000

1.0Cc00
2624.00090
1.C%000
7000.03000

_ 1.00000
7100.00000

1.00000

_4456.0C000

1.00C00
6200.00000
1.00000
6100.00000
1.60C00

1.00090
60C0.00000
1.0Ccc00

'2736.00000

1.00000

5000.00000

1.00000
5500.00000

" "MBR14

MBR13

' MBR13

_MBR13 _

MBR13
MBR13 ™~
MBR13

MBR13

“MBRI3 T T

.. MBR14

MBR14

" TMBR14

1.00cC00
1.00000
1.00000
1.00C00
1.€0000

1.00000

“ 1.C0C00

MBR14 _

MBR14

_MBR14

MBR14

1.60000

1.C0C00

1.00000

1.00000
1.€CGC00
1.C0000
1.00000
1.00C00

1.00C00

1.00000

1.00020

"1.00000

1.coco0

1.C0Co0

"1.00000

1.00000
1.00000

1.00co00

1.00000

1.00000
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XP1ISR14
XS2R14
XS2R14
XS3R14
XS3R14
XPTIR1S
XPIR15

"XPLIR1S

XPl1R15
XP13R15
XP13R15
XS2R15
XS2R15

XS3R15

XS3R15
XPTR16
XPTR16
XP1l1R16
XP11R16
XP13R16
XP13R16
XP14R16
XP14R16
XP15R16
XP15R16
XPTIR17
XPTR17
XP11R17
XP11R17
XP12R17

_ XP12R17

XP13R17
XP13R17
XP14K17
XP14R17
XP15R17

_ XP15R17

XP7R18

XPR18

XPl1IR18
XP11R18
XP13R18
XP13R18
XP14R18
XP14R18
XPL15K18
XP15R18
XPTR19

XPTR19

XP1llR19
XP1l1R19
XP13R19
XP13R19
XP1l4R19

EXECUTOR.

. MBP1S

cosT
MBS 2
CcosT
MBS3
cosT
MBPT
cosT
MBP11
cosTt
MBP13
casT
MBS2
CCST
MBS3
cosT
MBP7
cosT

MBP11

COoSsT
MBP13
CGSsT

MBP1l4

cosT
MBP1S
CosT
M8PT7
CCST
MBP11
CCST

MBP12

cosT
M3P13
cosT
M3P14
CosT

MBP15

[ds) N §
MBP7
cosT

g i

MBP11

CoSsT
MBP13
coast
MEP14
CosT
M3P15
costy
MB8P7
CosT
MBP11
cosT
MBP13
CosT

MPS/360 V2-M11

1.0000

0
75750.00000

1.60000
5500. 00000
" 1.99000
4320.00000

1.00000
3536.00000

1.00000
3112.00000

1.0€000

4500.00000
1.03090

1.00000
5136.C0000

1.00000

4440.00000
1.C0000
“3640.00000
1.09020
2248.00000
1.00000
2576.00000
1.00000
$528.00000
1.00000
4906.C0000
’ 1.03090
8000.00000
1.00000
3984.00000
1.00000
2112.09000

"'3016.00000

... -

1.C0000

2680.00000
1.03220
15000.00000
1.00000
5816.00000
1.00000
4632.0201C
1.0000C
10000.0000C
1.29000
3680.00000
1.00000
6672.0000C
1.00000
62C8.00000
1.00000
5248.0C000
1.30000
10500.00000

T 'MBR14

Lo, S

MBR15
TMBR1STT T T
"

MBR15

TMBRIS T

MBR16

" MBR16

JMerls 0

MBR16
" MBR17’
MBR17 _
MBR17
"MBR1T
. MBRLT

MBR1T
“MBRIS T
_MBRIS

MBR18
"MBR18 T
MBRIS
MBR19
MBR19 T T
HORID .

MBR19

e 2360000

_1.00000

1.00000 " °
11.00000

1.€0C00

T1.€0C00 T

_1.00000

1.00000

"1.00000

1.00000

1.00000

1.c€0cC00
1.00000

____1.00000

1.cococ

~ 1.€0C00

1.00000

“1.c0c00

1.CcCo0
1.00000
1.00000
1.C0Co00
1.00C00
1.00000
1.00000

l1.C0C00

“l.coco0

PAGE 10

- T78/190




XP14R19 .
XP15R 19
XPI5R19
XP1l0P3

"~ xP19P3

XPlOP4
XP10P4&
XP1IPS5
XP10PS
XPl0oP6
XPl0P6
xP10P7
XP1IP7
XpPlors
xP10P8
XP1IP9
xP10P9
xPl1pPl
XPllPl
XP11P2
XP1lP2
XP11P3
XP11P3
XPl1P4
XP11P4
XP11P5
XPL11PS
XP11P6

C XPL1P6

xXP11P7
XP11P7
xP11pP8
xP11P8
xXPLLP9
XP1LP9
XP1lP12

. XP11P12

XS2P12
Xs2rP12

. XS3pP12

XS3P12
XP1l1P13
xXP11P13
xs2P13
XS2pP13

. XS3P13

Xs3P13
XP1lP1l4
XPllP1l4
XP11P15
XP11P15
1Pl

1Pl

1P2

EXECUTOR.

MBP14 _ __.
cos?y
MBP15
cost
MBP3
CCsT
MBP4
MBPS
M3P10
MBP 6
MBPLO
MBPT7
MBP10
MBP8
MBP10
COST
M3P9
CosT
MBP1
cosT
MBP11
CcosT

MBP11

MBP4
MBP11
M3PS
MBP11
MBPE
MBP11
cosT
MBP 11
cosT
MBP8
cosT
MBP9
cosT
MBP12
cosT
MBP12
cosT
MBP12
cost
MBP13
cosT
MBP13
casT
MBP13
cosT
MBP14
cosT
MBP1S
MBPl
TOTDEM
MBP2

MPS/360 V2-M11

.. _1.00000__
4179.00700

1.CC00G
3380.00000

1.C2000

3216.00000

1.€C000 _
1.060000

1.00000
1.02000

1.00600

1.00000

1.00000

1.00000
1.00000

3160.00000 _ |

1.00000
4552.00000
1.00000

" 4152.0000C

 4120.00000

1.C3000

1.C0000
1.00000
1.00000
1.030120
1.00000

1.00000

1.20%)0
2912.00000
1.000¢C0

"2336.00000

1.C0000

3344.03000

1.CC000
3216.00000

. 1.00000
5552.00000

1.0C000

3016.00000

1.00000
3160.C2000
1.G0000

'2192.00000

1.00000

2432.00000

1.00000
4672.00000
1.00000

6208.00000

1.00000

1.00000
1.00000

11.00000 _

MBR19 ~ ° 1.00000 ~
MEP1O_ 1.00000
MBP10 1.00000
cosT 7 2928.00C00
COST 2632.00000
cost 2096.00000
€osT 77 TT1216.00000
MBP10 ~1.€0C00
MBP11 1.09000
Mep2 " T 1.00000
MBP3 _ 1.C0000
cosT 3536.€0C00
€OST 7 3624.00000
COST ____ 3072.00000
MBPT 1.€0C00
MBPIl T 1.€0000
MBP1l _ 1.00000
MBP11 1.00000
“MBS2 T 7T 7 " "1.00000
MBS3  1.€0C00C
MBP11 1.00000
“mBs2 7 "1.00000
MBS3 __ _  1.00c00
MBP1L 1.€0600
M8P1l 1.00000
_COSY______ 3000.00000
cosT 3000.C0000
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1P2 _
1P3
P3
P4
1P4
15
1P5
P6
1P6
1P7

T 1pY

P8
P8
P9
1P9
1P
110
P11
1L
P12
P12
P13
P13
P14
P14
P15
115

RHS1
RHS1

_RHS1

RHS1
RHS1
RAS1

~ RHS1

IN
)

{
(
(

'
b

RHS1
RHS1
RHS1
RHS1
RHS1
RHS1
RHS1
RHS1
RHS1
RHS1
RHS1
RHS1

Cs
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP

. SHIPCAP

SHIPCAP

EXECUTOR.

_Cosy ___ __ 3000.00000
cosTt 3000.00C00
T€OSYT T 773000.€0C00
~COSY______ 3000.00000
cost 3000.00000
TTTCOSTT 7773000400000 T
€COST_ 3000.00C00
cosTt 3020.00000

MPS/369 V2-M11

TCOSYT T T73000.00000

C o CosT” ~773000.00000

TOTOEM. ______ 1.00000
MBP3 1.00000
TOTDEM 1.00000
MBP4 1.00000
YOTOEM 7 1.072090°
MBPS 1.0CG00
TOTDEM _ 1.00000
MBP& 1.02000
TOTCEM 1.00000
MBPT  1.C€0000
TOTDEM 1.00000
MBP8 1.00000
YOTDEM __ 1.00000
MBP9Y © 1.00000
TCTOEM 1.cccco
MBP1D -  1.00390
TOTCEM 1.00000
MBP11 - 1.00000
TOTDEM 1.00000
“MBP12 77 7 1.00000
TOTOEM 1.00000
¥8P13 1.000C0
" TCTOEM 1.00000
MBP 14 1.€3020
TOTCEM 1.00000
MEP1S T " 1.C0000
TOTCEM 1.€0000
" MBR1 7 10000.0€000
MBR3 $000.C0000
MBRS __ 5000.0C000
MBR7T 28732.09990
MSR9 22000.00000
~MBRI1  150C0.00C00
MBR13 10000.6000C
MBR15 20000.00000
MBR17 ~1939.00000
MBR19 2500C.€0000
r3P2 28000.00000
MBP4 ~60390.03020
M3P6 15000.00000
MBPB 35000.C0000
M8P10  30000.00000
MBS2 10000.00000°
MBP12 157)9.92000
MBP14  45000.C0000
TOTDEM 132€00.0000
XP1R1 _ 46800.00000
XP2R1 o )
XP3R1 .
XPTR1 .
XP1ORL  ~ o 7
XP11R1 e

€OSY ___3000.00C00
cosT 3000.€0C00
COSTTTT T 7 7 3000.00000
MBR2 7 2000.00000
MBR4 16000.€0C00
MBR6 12000.00000
" MBRS ~7 15000.cC0C0C
MBR10 6000.€0COC
MBR12 110092.920)0
MBR14 ~  906C.GO0COO
MBR16 10000.00000
MBR18 13000.00000
MEP1 77 100000.0C00
MBP3 14000.00000
 MBPS 300GC. C0CO0
MBPT 7 300000.0C0C
MBP9 32000.£2000
MBP11L 200000.0C00
MBS3 77 710000.00000
MBP13 $3000. 00000
MBP15 __ 20000,00000
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FX
FX
FX
FX
FX
FX

CFX

up
FX
up
FX
FX
FX
up
up

_FX

FX
FX
FX
FX
FX
FX
up
FX
FX
up

FX
FX
FX
FX
FX
ue
FX
FX
FX

. up

FX
up
FX
FX
uP

_FX

FX
FX

- FX

upP
FX
FX

FX
FX
FX
up

SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
ShIPCAP

EXECUTOR.

XP1R2
XP3R2
XP4R2
XP5R2
XP6R2
XPTR2
XP10R2
XP11R2
XP1R3
XP3R3
XP4R3
XP5R3
XP6R3
XP7TR3
XP10R3
XP1IR3
XP1R4&
XP3R4
XP4R4
XPS5R4
XPER4
XPTR4
XP1OR4
XP11R4
XP1RS

" XP3RS

XP4RS
XPSR5
XP6RS
XPTRS

XP1CRS

XP11RS
XP2R6
XP4R6
XP5R6
XP6R6
XP 7R 6
XP1OR6
XP11R6
XPIRT
XP3R7
XP4RT
XPSRT
XPERT
XPIRT
XP1OR7
XPL1R7
XP2R8
XP4R8
XPSR8
XP6RS
XPTR8
XP10R8
XP11R8

26560.00000

MPS/360 V2-M11

o o 0 0 e

20400.00000

"36496.00000
30304.00000

18000.00000

.

"7 6000.00000

12000.00000

36496.00000

132936.0000

132936.0000

"~ 9200.00000

30485.0C000

o e e e e e = s oo —————c
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SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SkIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAF
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP
SHIPCAP

EXECUTOR.

XPTR9

XPBR9
XP9R9
XP1OR9
XP11R9
XP12R9

_._29340.00000_

728440.00000

XP13R9

XS2R9
XS3R9
XPTR10
XP8R19
XPSR10
XP1OR10

"XPLIR10

XP12R10
XP13R10

MPS/360 V2-M11

46832.C0000

XP1l4R10

XS2R10
XS3R19
XPTR11
XPBR11
XP9R11
XP1ORL1
XP11R11

XPI2RI1

XP13R11
XPl4Rr1l1l
XS 2R11
XS3R11
XPTR12
XP8R12
XP1CR12
XP11R12
XP12R12

XP13R12

XP14R12
XS2R12
XS3R12
XPTR13
XPER13
XP1OR13
XP11R13
XP12R13
XP13R13
XP14R13
XS2R13
XS3R13
XPTR14
XP8R14
XPLOR1 4
XP11lR14
XP12R14
XP13R14
XP1l4R14

T 9152.00000 T T

89712.00000

60480.00000

142467.0000

149880.0000

37392.00000

-

37392.00000

S U Ut
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———— NUMBER

88
89
90
91

. S2

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
1c8
179
110
111
112

113

114
115
116
117
118
119
127
121
122
123
124
125
126
127
128
129
130
131
132
133
134

135

136
137
138

EXECUTOR.,

+«COLUMN.

XP6R7
XPTR7
XP1OR7
XPL1R7
XP2R8
XP4R8
XP5R8
XP6R8B
XP7R8
XP1OR8
XP11R8
XPTR9
XPBRS
XP9R9
XPLOR9
XP11R9
XP12R9
XP13R9
XS2R9
XS3R9
XPTR10
XP8R10
XPIR10
XP1OR10
XPl1R1)
XP12R10
XP13R10
XP14R10
XSZR10
XS3R19
XPTR11
XP8KR11
XP9R11
XPLOR11
XP1IR11
XP12R11
XP13R11

XP14R11

XS2R11
XS3R11
XPTR12
XPBR12
XP10OR12
XP11R12
XPL12R12
XP13R12
XP14R12
XS2R12
XS3R12
XP7R13
XP8R13

AT

EQ

EQ
EQ
EQ
€Q
€Q
EQ
EQ
EQ
8BS
EQ
EQ
EQ
EQ
EQ
LL
EQ
EQ
8s
EQ
EQ
EQ

EQ ~

EQ

EQ

EQ

MPS/360 V2-M11

e eACTIVITYaue. .0 e INPUT CCST.o__

9200.00000

. 15000.00000

9000.00000
13000.00000

6000.00000

. 15000.00000

2176.40CJ00
3232.0C0C0
3536.00000
3656.0C0C0
3216.0C0C0
3040.00200
61C0.000C0
6300.00000
1304.0C0C0
2656.00000
3248.00000
32¢4.000C0
2960.00000
3400.130300
2688.00000
2280.00000
2624.000C0
2840.00000
41750.920200

_50c0.0c0C0
4552 .00000

$5000.00)C0
5060.0¢0cC0

" 4368.00000

3936.0C€0C0
2388.0C000
3408.70)00
3784.000C0
5000.00000
5200.00)00
4080.0C000

13600.00000

3928.060C0
3536.0C0C0°
3328.001200

1c8c.0c0c0’

2632.00000
3544.)0000
50€0.00900
5250.00000
3984.0C0C0

690G.0C000

3584.9C)G)

_ 33£8.0€0C0
1800.00000

2600.30)00
3064.00000

"4600.00000

3120.000C0

.5360.0C000
750000000

L e e I I I I I I I I O N S T S S Y I N N N S IS N R S N R A N B I )
' : § :

»«LOWER LIMIT. |

«oUPPER LIMIT..

$200.00000

-
30485.00000
29340.00000

.

" 46832.00000

28440.00000

¢ o 0 & 0 0

60480.00000

- 89712.00000

142467.00000

145880.00000

PAGE

<REDUCED COST.

400.00000
944.00000
2320.30000-
1752.00000-
3128.00000
2952.00000
6012.00000
6124.20000
1216.00000
1000.00000-

4144.00000
3840.00000
4280.00000

3504.00000
3720.00000
1506.20)00
3240.00000
3176.0C000
4224.00000
4224 .00000

24499000

2112.00000
2632.30000
3008.00000
100.00000
1584.00000
3912.00000
3432.00020
3760.00000
2€0.00000-

912.00000
24€4.00000
3376.00000

7€8.00000
2442.30000
3776.00000
57152.00000

192.00300-

'1592.00000

2392.00000
2856.00000
268.00000
272.00000
27136.00000
4876.00000

23 - 1787190



.. NUMBER

139
140
141
142
143

144

145
146
147
148
149

159

151
152

153

154
155

T 156

157
158
159
160
161

162

163
1¢4
165
166
167
168
166
172
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189

EXECUTCR.
.COLUMN. AT
XPIOR13  EQ
XP11R13  EQ
XP12R13  EQ
XP13R13  LL
XP14R13  BS
XS2R13 EQ
XS3R13 EQ
XPTR14 EQ
XP8R14 £Q
XP1OR14 EQ
XP11R14 _ BS
XP12R14 ~ EQ
XP13R14 EQ
XPl4R14 EQ
XP1S5R14 EQ
XS2R14 EQ
XS3R14  EQ
XP7R1S EQ )
XP11R1S  BS
XP13R15 EQ
XS2R1S 8S
XS3R1S 8s
XPTR16 EQ
XP11R16 8s
XP13R16 EQ
XP14R16 EQ
XP1S5R16  EQ
XPTR17 EQ
XP11R1T  EQ
XP12R1? ~ EQ
XP13R1T  BS
XP14R17  EQ
XP15R17  EQ
XPTR18 EQ
XP11R18 EQ
XP13R18 EQ
XP14R18 EQ
XP1SR18  BS _
XPTR19 €Q
XP11R19  BS
XP13R19  EQ
XP14R19 EQ
XP15P19  EQ
XP10OP3 EQ
XP1OP4 EQ
XP10OPS EQ
XP1OP6 €Q
XP10P7 £Q
XP10P8 EQ
XP10P9 EQ
XP11P1 LL

MPS/360 V2-M11

10000.00000

10000. 00000 ~

7000.00000

10000.00000__

710000.00000

25000.00000

1]

L I L I I I

—..5000.00000

7250.0€000
4552 .00000

4500.9C000
2624.00000
~70CC.0C0CO
7100.00000
4456.30700
76200.000C0
6100.00000

3752.000C0

76000.000C0 "

2736.00)00
50C€0.0C0C0

57150.0C000
5500.000C0

3536.0C0C0
3112.00000

3016.0C0C0
5136 .00000

T 4440.90)00

3640.003000
2248 .00000

5528.00000
4906.90000
80C0.0C0CO
3984 .00000
3112.300C0

15000.00000
5816.0€0C0

T 4632.00000 77

1000.0300
_3680.000€0
6672 .00000
62C8.20000
5248.00000
"10500.00000
4179.0C0C0
3880.0€000
"3216.00100
2928.GC0CO
2632.00000
©2096.00200
1216.00000
3160.00000

T 4552.0C0C0

7500.00200°

5500.00000

"4320.00000

4500.20)00

2516.000C0 -

2680.00000

6 6 © 8 6 6 0 6 6 0 8 6 0 ¢ 8 8 8 0 0 6 4 6 6 6 6 0 6 0 0 8 6 4 0 0 s s 0 0 B0 s G0 e s

20sACTIVITYsee oo INPUT CCSTes  ooLCWER LIMIT,

««UPPER LINMIT,

$152.00000
37392.90000

.

37392.00000

o 0 0 0 0

$6668.00000

82368.00000 "

6$368.00000
68896.00200

43808.00000

~ 42000.00000

137984.00000

.

201584.00000

PAGE
«REDUCEC COST.

1058.00000
1222.00000-
4876.00000
1876.00000
252.00000
1836.00000
3864.00000
5608.00000
1949.20000

54C8.00000
2144.00200
44C8.00000
49C8.00000
1034.00000
2268.00000
3944.30000

2736.00000

3856.00000

236C€.00000
$68.00J00
1296.00000
1544.00000
2238.)0000~
4016.00000

872.00000~-

13C4.00000-
113202.30000

1024.00000-
9£2.00000
6329.00000

3624.00000
2200.00000
7452.00300
1131.00000

312.00000

352.30000~

640.00000-

848.00000-
1472.00000-
2352.00000-

408.00000-
1392.00000

24

187190




— — NUMBER ..

190
191
192
193
194
195
196
197
158
199
... 200
201
232
2C3
204
205
206
297
208
209
210
211
212
213
214
215
216
217
218
219
220

EXECUTOR.

+COLUMN.

XPL1P2
XP11P3
XP11P4
XP11P5
XP11P6
XPLL1PT
XP11P8
XPL1P9
xXP11P12
Xs2pP12
Xs3P12
XP11P13
XS2P13
XS3P13
XP11P14
XP11P15
1Pl

1p2

1pP3

P4

IP5

IP6

P17

P8

1P9
P10
P11l
1P12

1p13

1P14
1P15

AT

eesACTIVITY.en o INPUT CCST..

15030.00000

43808.00000
12464.00000

2528.00000

110000.00000

28100.00090 ~

19000.00000
78800.00000

.256192.00000
22536.00000
30000. 00000

15000.00000

54472.00000

" '55000.00000
33000.00000

30009.00000 ~

MPS/360 V2-M11

4152.0C000
4120.90300
3536.0C0C0
3624 .00000
_30172.0cC0C0
2912.0000C0
2336.70200
3344.0CacC0
3216.00000
5552.00000
_.3016.0090C0
3160.00000
2192.0c0cC0
2432.000C0
4612.7C)00
62C8.0C0CO
3200.00000
3730.00J007
3000.00000
- 3000.00000

3000.00000
31900.30)00

3000.0cC0C0
3000.00000

3000.000C0
3000.00000
3000.060C0
3000.0C000
3000.00200

3000.0€000

3200.001G0

««LOWER LINMIT.

® 0 6 0 0 0 4 5 0 0 0 6 0 8 0 0 0 00 s 0 0 s 00 00 0

+«UPPER LIMIT.

PAGE
«REDUCED COST.

25 - 78/19C

132936.00000 952.00000
. 963.90000 o
136688.00000 3176.00000
p 464.00000
15680.00000 ) e .
438€8.00CCO 248.00000-
12464.00090 824.90000-
11360.00000 184.00000 S
108580.00000 56.00000
: 1428.00000
) 376.00000 S B
260353.0C000 - -
. 1932.00000-
. 2€8.00000- o B
73792.00000 1512.00000 T T
. 3048.00000
NONE .
NCNE . T I
NCNE .
NONE .
NCAE - - S
NCNE 88.00000
NCNE . B o
NCNE .
NONE .
NCNE 3568.00000 S
NCNE 3160.00000
NONE s
NCNE 'y - A
NONE N R
NCNE .




. RANGE
TIME =

EXECUTOR. MPS/360 V2-M11 PAGE 27

0.24 MINS. ITERATION NUMBER = 60

eeeNAME ... eesACTIVITYVaue DEFINED AS

FUNCTIONAL  3259970816.00 cost 7~ T T
RESTRAINTS RHS1
BCUNDS. .« . SHIPCAP

- 178/19C




. NUMBER

T — 1S

s oo B MORG

seap— L 4

eiee—.- 11 MBR10

_.13

— . -~ .15 MBR14

.2 MBRL

% __MBR3

6 MBRS __

1 MBR6 _

9 _MBRS _ __

12 MBR11

.14 _MBR13

16 MBR15

17  MBR16

EXECUTOR.
SECTION 1 - ROWS AT LIMIT LEVEL

AT

EQ ___10000.00000 ___ _

EQ

€EQ

_EQ____160Q0.00000 __

_ EQ

_EQ

. EQ

£Q __

EQ _.._22000.00000_ _ _

EQ _

EQ

EQ __

_EQ .

EQ _

EQ

EQ

MPS/360 V2-M11

2o ACTIVITYeee _§

..-...2000.00000

o e e e B e e i

____5000.00000

__12000.00000

....28000.00000 _

.15000.00000 _

TP Z R

..6000.00000Q____ ___ e

. 15000.00000 _

..10000.00000 __

. 10000.00000 _

e e e

__20000.00000 __

.-10000.00000 __

+«LCWER LIMIT.
<<UPPER LINIT.

1000€.0€000

710000429000

20CC.00C00
2000.00000

16200.79000
1600C€.0000¢

5000.00000
$000.330000

120C€C.00C0C

©12000.20000

280C0.00G0C

28000.00000

15000.)0000
150CC.0C0CC

22000.390000

©2200C.00000

600C.00000
6300.23000

- 1506€.2000C

15300.00000

160C€C.0GC0OC
10000.0000C

9000.90000
$00C.0000C

20000.00000

©20000.203090

UPPER

LOWER ACTIVITY
ACTIVITY

1472.0C000
13200.33030

2000.00000

50CC.00000

6300.00391
16000.00000

2472.00000
5100.00000

20C0.00391

©12300.00200

25472.00000
2800C.00000

5000.00391

"1500€.00000

12730.00391
22000.00000

6000.00000

500C.00391
15000.30000

10000.00000

7472.00000

© 1000€.00000

$000.00000

10000.00391
20100.00000

10000.00200

e sUNIT COST..

_ e eUPPER CCST..
eesUNIT COST..

eoLCWER CCST..

6379.99609~-

5155.99609~

4571.99609-

3963.99976~

5463.99609~

4555.99609-

 6411.99609~

4211.99609-

3243.999176~

4899.99609~

425199609~

4331.99609~

6747.99609-

4715.99609-

4459.99609-

5403.99609-

78/71sC

LIVMITING AT
PRGCESS. AT ——
XP11P13  LL
MBS2 T UL

__XP1lR2 WL
MBS2 uL
XP1CR3 L
MES2 TTUCT
XS2R15 L
MBS2 wo
XPL1P13 L

TMBS2 T UL
XS2R15  LL

CMBS2 T

CXPLLPI3_ L
MBS2 uL

_XS2R1S5 WL
MES2 uL
XS2R15 L
MBS2 UL

XS2R1S 1L

MBS2 Tu

XS2R15 1L
MBS2 ulL -

CXPLIP13__ LL

MES2 UL

XP11R14 __ LL_

© MBS2 LL

XS2R15 L
MBS2 LT

XS2R15 w =

- e e e -N_
MBS2 utL P



NUMBER

.. 18

.

20

21

22

— 5

—1 ]

25

26

_.3L

32

34

'C.ROH.C

MBR17

MBR18

. MBR19

MBP1
MBP2
MBP3
MBP4
MBPS
MBP6
MBPT
MBP B
MBP9
MBP10
MBPL1
MBP12
MBP13

MBP14

EXECUTOR.

AT

EQ .

- EQ

EQ

EQ .

. EQ

o - e

.EQ .

EQ

EQ

-EQ

EQ

-EQ.

B | S

SuL

EQ

EQ .

EQ.

MPS/360 V2-M11

eeeACTIVITYouo SLACK ACTIVITY .
7000.00000_ _ . e
13000.00000. . . ___u __ __ __
25000.00000 . _ ... _ _a..
..100000.00000 . . .
28000.00000_ . . .. __
14000,00000 .. .
. 60000.00000 .. ____
. 300€0.00000.__ _ . _
15000.00000 _ _ __ o ___ __
..300020.00000_ _ .
35000.00000.. .. e .
. 30000.00000 __ ___ .. __ _
130000.00000 . __ ..
. .200000,00000 . _ _
. 15000.0009Q . . __
_ 50000.00000__ . __.
. 45000400000 .

. 500
5C0C

«LOWER LIMIT.
LIMIT

+UPPER M

7000.00000
7000.0000C

1300C.0CCOC
13000.22200

250C€(¢.0000C
2500C€.00000

. 10€0CC.00000

1¢6cocc.00coC

J00.03200

. 28
280Cc.00c0C

14000.00000
140C€C.00000

60000.00000
60100.J0300

3000C.0000C
30000.00000

150CC.00C0¢
15000.00000

300700.90000
3000GC.0000C

35000.00000
350CC.00000

30000.00000
30000.33000

NONE
30000.00000

S NCNE
200000.00000

15000.00000
150cc.0000C

€0.00000
€.0000¢

45000.00000
45000.90000

LOWER ACTIVITY
UPPER ACTIVITY

v

4412,00000
7000.00000

10472.00000
13702.30000

15000.00391
25000.00000

$7472.00000
10000C.0C000

25472.00000
280CC. 00000

11472.00000
14000.00000

51472.00000
602J33.23000

27472.0C000
3000C.00000

5000.00391
15000.00000

297472.)0000
3C€€0C0.00000

324172.000200
35000.00000

27472.00000
30)92.00000

3C0CcC.00000
39999.95609

2€C006.00000
2G9955.99609

12472.00009
150CC.00000

47472430000
5C000.00000

42472.00000
45000.00000

PAGE

esoUNIT COST..
eeoUNIT COST..

81C7.99609~
8107.99609

7803.99609~ _

71803.95609

7171 .99609-
7171.99609
4123.99609-
4123.99609
«95609~

4123
4123.99609

S

123.96609~
123.99609

. 4123.99609-
412

3.99609

4123.99609~
4122,95609

4035.99976~
4035.99976

4123.99609~

4123.99609

4123.99609-
4123.99609

4123.99609~
4123.99609

555.99976
555.99976-
963.999176
$€3.99976-

4123.99609-
4123.99609

4123.99609-
4123.99609

4123.99605-
4123,99609

29 - 178/190
««UPPER COST.. LIMITING AT =
««LCWER COST.. PRCCESS. AT

MBS2 uL
- O XF11P13 L
MBS2 V] 8
XS2R1S . S i
MBS2 uL
_ _XPLIP13 _ WL __
MEBES2 UL
XPLIP)S . Ak
MEBES2 uL
~ _ XFLIP13_ _LL
MBS2 uL
XP11P13 _ LL __ 25
MBS2 oL
_ XP11P13 WL
MBS2 uL
o XS2R1S_ WL _____
MBS2 uL
i _XP11P13  _LL
MES2 uL
N o . XPLIP13_ _ (L __
MBS2 UL
XP11P13 __LL____
MBS2 uL
: MES2 B
XS2R1S5 LL
MBS2 uL

XS2R15 T LL

_XPLlIP13 L
uL

MES2
. . XPLIPY3  LL - -
MBS2 uL
ISR, ) 1 b SREA T R e
MBS2 (HE
—
N



EXECUTOR. MPS/360 V2-M11 PAGE 30 - 78/190

— NUMBER _ oesROWee AT _o2eACTIVITY... SLACK ACTIVITY ..LCWER M

LIMIT. LOWER ACTIV eeoeUNIT COSTae oo UPPER CCST.. L
«+UPPER LIMIT. P

TivITY
"UPPER ACTIVITY <<oUNIT CCST.. «.LCWER CCST..

_35__MBP)1S ___EQ ___ 20000.00000 . _._20000.30200 17472.00000 4
2000€.00000 2G000.00000 4

.. .37 . .MBS3 UL __ 10000.C0000.. e

) NCNE  10000.00000 1
10000.00000 19999.99609 1

83.95976 .. MES2
83.99976- I $57°3 | |

.38 _JOTDEM ___EQ _ 732000.00000 . _ . 732000.0000¢  1320C0.00000 1123.9 Y T
732000.00000  734528.30000 1123.99976- XP

=
S— - — e e S e e TS 1 - s rrams s N
w



—-SECTIGN 2 - CCLUMNS AT LIMIT LEVEL. __ . . _ _._

NUMBER

41

PR

43

EXECUTOR.

-COLUMN.

XP2R1

XP3R1

.. XPTR1 . __

XP1OR1

XP11R1

—_——-45__XP1R2 _

e —-48

50

4T

XP3R2

XP4R2

- XPS5R2 _ _

. XP6R2 . _.

XPTR2

XP1OR2

XP1R3

_XP3R3.

XP4R3 . _.

XP5R3 .

AT

. EQ ..

EQ

EQ

EQ.

. EQ

eeoACTIVITYs a0

EQ. .

EQ _. ..

EQ .

EQ.

EQ.

EQ .

. EQ

EQ. ..

N N

EQ._.

EQ

MPS/360 V2-M11

- 4500.0C000

2o INPUT COST.0 .

—-...3528.00000.  .___.

s e #3464 .0C000. .

...~ .. 4648.00000_

imemem .- R3206Q0Q000. __

- eeeee.. .2%80,00000 _

e 3608.30000

2880 ,00000 _

.-.4920.00000

...1088.00000

e o= . 14 8T 099948

R —- ] [+ R3] 1 o]+ R

S s———— L {1 1 P 1] ]

e 3912.00000

P S—- ¥ 2 1+ ] ]

e 2 em .$020000000Q0

»oLOWER LIMIT.
««UPPER LINMIT,

.

LOWER
UPPER ACTIVITY

ACTIVITY

271999.95609-
$999.99609

18969.99609~-
9999.99609

3680C.00000- .

9999.99609

12999.99609-
2528.00000

36800.)0000~
2528.00600

L. 2528.09000-

1965.999176

2528.00000-
1999.99976

2528.00000-~
1999.99576

2528.00000-
1999.99976

15000.00000~
6719.99951

2528.00000-
1969.999176

12999.99609-
1999.99976

2527.99943~
4999.99692

2528.00000-
4959.99609
2528.00000~
4999.95609

PAGE

eeosUNIT COST..
eeoUNIT CCST..

1272.20000-
1272.00000

2244.00000-
2244.00000

2088.00000-
2088.00000

1175.99976
1175.95976-

1288.00000~
12868.00000

56.00000-
56.00000

1448.00000-
1448.00000

1568.00000-
1568.00000

2379.99976~ . .

2315.99976

2516.20000~
2576.00000

681.99976
687.99976-

2431.99976~
2431.999176

1039.99939~
1039.99939

6051.99609~
6051 .99609

31 -

««UPPER COST..
eoLCWER CCST..

INFINITY
2256.6C0CO

INFINLTY
2256.0C0G0

B} INFINITY __
22£6.00000

5823.55576

INFINLTY-

5415.59976
IN

INFINLTY
1032.00000

INFINITY

'1022.ccC00

INFINITY
1032.0G000

INFINITY

11032.00000

INFINITY

1120.00024

INFINITY
1032.00000

4599.99976

INFINITY-

INFINITY
448.00009

INFINI

e TY
448.00024

INFINITY

448.003591

S -
FINITY-

78/19C

LIMITING _ AT _
PRCCESS. AT

2 .
XPIR1 LL
IP3 L
XP1R1 L
XPIRL _ __ut
XF1R1 L
XPLIRS Wb _
XP11P13 L
XPIRL UL
XPL11P13 T LL

_XP11P13 LL_
XP11R2 LL

XP11P13  LL

XP1liR2 L

XPL11P13 LML
XPLIR2 L
XP11P13 L
XP11R2 (48
XPl1P6 _ _ LL
XP11P6 uL
XP11P13 _ tL
XF11R2 L
XPLIRS L
XP11R2 L
XP11P13__ LL
XP1OR3 w
XPL1P13 _ LL
XFLlOR3 L
XP11P13 _ LL
XP10R3 LL

XPl1P13 _ LL
XP1CR3 L

91



—— NUMBER __.COLUMN, AT_ .. ACTIVITY,..

EXECUTOR.

57 XP6R3

58 _XPT7R3

65,

.. 60_ XPL1R3 _ .

61 _ XP1R4

.62 XP3R4

.63 _XP4R4

64 XP5R4

XP6R4

66 XPTR4

68 XPL1R4
69 . XP1R5

T1. XP4R5

T2.. XP5RS

.73 XP6RS5

T4 XPIRS

.75 XP19IRS

76 XP11R5

- EQ

99 L R -

L

EQ . ...

EQ

EQ . un

{2 H——

EQ

EQ

. EQ

€Q

SO ——,

« + INPUT

MPS/360 V2-M11

casT..

.3695.99995_

—...2008.00000

..-2528.00000

. _2336,00000_

2944.20000

.6250.00000

.3416.0C0C0

— ...3720.000C0

e 3944.90000

e eUPPE

.4560,00000 _

2944.00000

-.2048.000€0 _

2224.00060

3112.00000_

3576.06C0C0.

.6000,00000

««LCWE

.6150.000€0 _

T 36495.99953

_LCWER ACTIVITY
" UPPER ACTIVITY

8999.99609-
679.99951

2527.99890-
4965.96891

8999.99609~
4999.99609

 20€C.00024-
12999.99609

2000.00024~
12999.99609

2000.00024~
12965.99609

2)02.00024~
12965.95609

200C.00024~
679.99951

. 20€C.00024~
12999.99609

. 20CC.00024~
12969.95609

999.99976—

500C.00000

999.995176~
50€C.00000

999.99676~
679.99951

$95.99576-
5000.00000

999.99976—
2528.00000

999.99976~
2528.0C000

«eoUNI
..-UN!

PAGE

ST..

T CO
T COST..

6213.99609~

6213.99609

3247.99
3247.99968

951.99976~
951.99976

3.99976-
3.99976

oo

31
31
2207.99976~
22C7.99976

2383.99976~
2383.999176

976~

2167.99976-
2167.99976

2565.99976~
2599.99976

3271.99976~
3271.95976

575.99976~
575.99976

4635.99609~

4€39.99609

4801.99609~-
4801.96609

2055.99976~
2055.99976

1208.00000
1208.00000-

526.00000
516.00000-

568~

32 -

o sUPPER COST..
««LCMER CCST..

INFINITY
" 536.C0391

INFINITY
448.00027

INFINETY
36€8.0C024
~ INFINLTY

159.55676~

INFINITY

T159.55%76-

INFINITY

T 159499976~

INFINLTY
159.99976-

INFINLTY
11.66976-

INFINITY
159.569176-

INFINITY
30C0.30024

INFINITY

" 1360.00024

 4520.€0000

INFINITY-

787190

LIMITING AT
PRCCESS. AT
P1CRS

F11P6 ~ UL
XpilePl3 LL
XP1OR3™TLL
XF10R9 LL
XP1CR3 L
XP10R4 uL
XPLIRS LU T

XP1CR4 uL
XP1IRG " LL
XP1CR4 uL
XPLIRS — LU~
XF10R4 UL

XPl11P6 T UL

XP10R4 uL

XPLIRS 7 LU 7
XP1OR4 UL
XPLIRS ™ "Ll —
XP3RS UL __
XF3R5 L
XP3IRS uL
XP3RS ~ T LU T
XP3RS UL
XPIRS UL T
XP3RS uL
XP1IP6~ UL
XP3R5 uL
XF3RS ~TTLL T
XP3RS uL
XF11P13 "~ 1L
CXPIRS UL
XP11P13™ LU S
N



EXECUTOR. MPS/360 V2-M11 PAGE 33 - 18/718C

——.. NUMBER ___oCOLUMNe . AT _oeeACTIVITYons o« INPUT COSTeo . ooLCWER LIMIT. QLOWER ACTIVITY Lo.UNIT COST.. o UPPER CCST.. LIMITING _AT
«oUPPER LIMIT. UPPER ACTIVITY +ooUNIT COST.e +o.LOWER CCST.. PRCCESS. AT

——— (v (N {1, T SO 1 IR o e 21991495869 . 2527.99950~- 1519.99908~ INFINITY XP11P13_  LL
11959.99965 11999.99081 1519.95908 471.99961 XPl1R6 LL

— - 18 XP4R6 . EQ . . . e . ...3368.00000 - « .. 2528.00J)09~ 2856.00000- INFINITY XP11P13  _LL ___
. 11959.99219 2856.00000 472.C0000 XF11R¢ LL

s .. 79 XP5Ré EQ ‘ .. e -, ...2200,00000 . ‘e 2528.00000~ 1728.00000- INFINITY  XPL1PL3  LL __
. 11999.99219 1728.00000 472.0G60G0 XP1l1lR6& (X8

——eeo .- 8O __XP6R6 .  EQ .. e ® e e 2776.00000 . . . . 150C0.00000- = 2216.00000- = INFINITY XP11P6 | 8 CO—
. 679.99951 2216.2000) 5€0.C0000 XP11P& L

_ - -... .81 XPTRé | § S - @ e ... 2823699915 . 25217.99890- 2351.99960- INFINITY _ XP11P13  LL
36495.99953 11999.99319 2351.99560 4172.3C015 XFLLR6 LL

- - ..82 XPlOR6 . EQ . _ . ... .._.__._.3212.000C0 . ___ . . L 12999.99609- 727.99976 4039.559176 XP1IRS _ LL_
. 8955.95609 727.99976~ INFINITY- XFL10OR9 LL

——...B4 XPIRT EQ Ll L e . 4224400000 _ e ... .. 109999.93750~ 1935.99976~ . INFINITY IPL [N
. 18800.00000 1935.99976 2288.00024 XP4R1? L

oo . 85 XP3RT _ _ EQ ... ___ e . _____.____4500.,00000 . __ | 18999.99609~ 2211.999176- INFINLYY  IF3 L
. 18800.00000 2211.99976 2288.0CC24 XP4R7T L

... 8T XPSRT . EQ . e . .______..2376.,00000 _ _ . _. . . 25955.99609~- 87.99998~- INFINITY IPS Wb
. 18800.0J000 87.99958 22€8.0G002 XP4R7 L

s B8 KPORT | o BQ vicacss wvmmsiisssmnns an npnc BT 106Q00C0 . L o oo ® . v o 150C0.00000- 399.99976- INFINITY  XPL1P6 _  LL __

. 679.99951 369.999176 2376.0C024 XPL1P6 uL

-z ... 89 XPTRT . EQ . e ...3232.000Q0  _ . . . _. .. 114135.93750~ ' 943.99976- INFINITY XP4RT UL ___
. 188€C.00000 943.99976 2288.00024 XP4R7 L

.— ..-90 XP1lORT. | 3 —— peee—— ). 1 TPt [ L1 1 R e . 12999.99609- 2320.,00000 . 58%6.CCJ00 _ XPLIRS L
. 2528.00000 2320.00000- INFINITY- XP11P13 LL

—— ... 91 XPLIRT . UL_. ... 9199.99024 .. _.. 3695.99270 i . 45211.98687~ 17£2.00051 5448.00021 P13 WU £ Dy
9199.99704 11727.98941 1752.00051- INFINITY- XPl1P13 |4 8

e swesn P8 s BPERB e BQuusif el v o J2RBL00000 . . . . & . 2528.00600~ 3127.99976- INFINITY XP11P13 __ LL _

. 15030.20000 3127.999176 £8.00024 XP11R8 (48

e - 93 XP4RB _ . _ EQ _ e ..3040.000Q0 ___ _ . e ... 2528.00000~ | 2951.99976- ... INFINITY _ XPl1P13___tL
. 15000.00000 2951.99976 88.C0024 XPl1R8 (€8

——— e 9% XPSRS . _€Q .l e .. 6100,00000_.. .. _ . _ e_._ . 2528.00000~- 6011.99609- _ _ INFINITY _ XP11P13 _ LL
. 15000.00000 6011.99609 88.00391 XP11R8 (AN
————.-95_ _XP6RB . .  EQ_ e . 6300.00000 _ ... . . 15200.,00000- | 6123.95609-  INFINETY _ XPLIP6 LU
. 679.99951 6123.99609 126.00391 XPL11P¢& uL



NUMBER

91

EXECUTOR.

1§ p—

EQ

CEQ

_oCOLUMN. AT oo ACTIVITY... ooINPUT CGST.. o.LCWER LINMIT.
«sUPPER LIMIT.

_XP7R8 EQ . ..1304.00000 .
_XP1OR8 ____EQ s 2656.00000 . .
XPTR9 _ B TAn——— v T L L e

_XPBR9 _ EQ ___ . _ e _._ . 2960.00000 .

__XP9R9 ___ . 3400.000€0 .

L XP12R9 _ EQ . 2624,00000 L —

. XP13R9 __EQ . . .2840,00%00 .
_XS2R9 __ _EQ . 4750.00000 = .
_XS3R9 CEQ_ . e .. _5000.00000 _____ . . _.
XPTK10 EQ _ _ . e __ _.____45%52.0C€0C0 . :
XP8R10 EQ o ® i 5000,00000 .
XP9R10 EQ e _ . _5000.00000 _  _ .
_XP1OR10.  EQ . . . e _ ..___.__  4368,00000 .
XP12R10 % _.______2888,00000 . __ .

. XPL3R10 . EQ __ . .. . __ . 34C8.0C0C0 _ _ o
XP14R10  EQ . . e.._ _ . _..3784.00000 .

. XS2R10 e . . ... ..5000.00000 .

MPS/360 V2-M11l

CEQ

LCWER ACTIVITY
UPPER ACTIVITY

2528.00000~
15000.00G00

12999.99609~-
£369.95609

2521.99578~
12999.99515

2528.00000~

12999.99609

2528.00000-

7 12969.95609

2528.00000-
12959.99609

2528.J0000~
12965.95609

$999.99609

9999:99609

2528.00000~-
6000.00000

2528.00000~
60CC.00000

2528.)0000-
600C.00000

12995.99609-
6000.00000

2528.00000-
6)J0.30000

2528.00000~
60003.00000

2528.00000-
60CC.00000

60CC-00000

PAGE

ee«UNIT CCST..
eeeUNIT COST..

1215.99976-
1215.99976

1000.00000
10C60.00000-

4144.00003~
4144.00003

3839.99976~
3839.99976

4279.99609~
4275.95609

3503.99976~
T773503.99976

3719.999176-
371
15C6.00000-
1506.00000

3239.99976~
3239.99976

3716.00000~
3276.00000

 4224.00000-
4224.00000

4224.90000~
4224.00000

24.00000~
24.00000

2112.00000-
2112.30300
2632.00000-
2632.00000

3008.00000-
30€8.00000

100.00200-
100.00000

9.99976

34 - 78/190
«<UPPER CCST.. LIMITING AT
«oLONER CCST.. PRCCESS.  AT™
INFINITY  XxP11P13 L
88.CC02%4  XF11R8 ~~LL~
3656.C0000 XPIIR9 _ LL
T TUINFINITY-  XPICRS LU
_ INFINITY  XPL1P13  LL _
880.00C04- ~ XP1IRS LL
_ INFINITY  XPL1P13 _ LL
819.95976- XP1IRS (i
__INFINITY  XP11P13 (L
819.66609- XF11R§ ~(L"
INFINITY  XP11P13  LL
T 7 819.55976-  XPIIR9 T LL™
INFINITY  XPLIPI3 L
"879.95576- XPIIRG ~"LL™~
INFINITY  XPLIRIS  LL
3244.C00C0  XS2R1S L
INFINITY  XPLIR1S  LL
1760.C0224  XS3R1S L
INFINITY  XP11P13 _ LL
776.CC300  XPLIR10 ~~ UL
INFINITY  XxP11P13 (L
716.€C000 XP11R10° 7 LC
INFINITY  XP11P13 (L
776.00000 ~ XP1IR10 ~"LL ™™
~ INFINITY  XFL1RS LL
4344.CCC00 ~ XPLIR10™™ " LL ™™
INFINITY  XPLIP13 L
716.CC000  XPLIRIC™LL—
INFINITY  XP11P13  LL
716.€C300  XPLIR10 Ll
INFINITY  XP11P13 1L
716.C0000 XF11R10 ~ LU —
INFINITY  XPLIR1S L
4900.00000 XPIIR10™ LU
-
. S



. —NUMBER. .COLUMN. _ AT . aeaACTIVITYaeo. 2o INPUT_COSTos .o

- 119

. 120

. 130

- 132 _ XP12R12

EXECUTOR.

117. XS3R10

118 XPIRI11
XP8R11
XP9R11
121  XPLORLL
123 XP12R1ll1
124 XP13R11 _
125 XP14R11. __
126  XxS2RI11
127 . XS3R11
128 XP7R12
129 . XP8R12 _
. XP10OR12
133 XP13R12 .
134 XP14R12

135 _ XS2R12

EQ .

EQ

EQ

EQ

.EQ

~EQ .

EQ. .

EQ

EQ

. EQ .

LL. ...

EQ ... _.

- EQ

. EQ.

MPS/360 V2-M11

- e o . ....3600,00000 ._

PR R

e e . 3928 .00000

—-.- 3536.0C0CQ .

. ® i .-....1080.000C0

SIS S ——

EQ..

-EQ

e P 306490900

....5250.0C000

- e —-60Q0, 10900

.3284,.00000

E—{ -1 [ PY L [ T o]

et immieme -~-.5000,00000 .

— ———— ) P51 T

- @ .. ...5000.00000  _ ____

e = .--4080.20000 . .

e @ 4600400200

+LCWE
+UPPE

R LINMI
R LIMIT.

.
.

.

Te

LCWER ACTIVITY
UPPER ACTIVITY

€000.00000

2528.00000~-
1500C€.00000

2528.00000~
15000.00000

252€.00000~
15000.00000

12969.99609-

8999.99609

2528.00000~-
150C€C€.00000

2528.00200~
15000.00000

2528.00000-
15000.00000

9999.99609

9999.95609

. 2527.99952~
§665.99¢01

2528.00300~
9999.99609

12995.99609-
8999.99609

2528.00000~
$999.99609

2528.00000-
9955.99609

2528.00000~-
$955.95609

999599609

PAGE 35 -

eeoUNIT COST..
eeeUNIT COST..

1583.99976-
1583.99976

3912.00000~
3912.00000

3432.00000-
3432.00000

376C.00000~

3763.22000

199.99998
199.99998-

912.00000-
912.00000

24€4.)0000~
2464.00000

3376.00000~
3376.00000

7€8.00000-
708.00000

2441 .99976~
2441.999176

3775.99980-
3775.99960

192.00000
192.00000-

1591.99976~

1591.99976

2361 .99976~

2391.99976

2855.99976-
2855.99976

268.00000-

268.00000

e sUPPER CCST..
e «LOWER CCST..

. INFINITY
3416.00024

INFINITY
1€8.00000

INFINITY
1€é8.CCCCO

INFINITY
1€68.C0G00

... 3735.59998
INFINDTY=

INFINITY
168.C0000

INFINLTY
168.00000

INFINITY
168.CG0CO

INFINITY
4252.C€0020

INFINITY
28C8.CC024

INFINITY
2C7.999176

INFINITY

© 208.00391

3716.CC000
INFINITY-

INFINITY

2C8.00024

~ INFINITY
2C8.00024

INFINITY

2C8.00024

INFINITY
4332.00C00

78/19C

LIMITING _ AT
PRCCESS. AT

XPlIR15 L

XP11R10 LL

XPL1P13 _ LL __
XF1l1lR11 LL
XPL1P13  LL
XP11R11 L
XPLIP13 _ LL
XP1lIR11 (28
XPL1RS  _ L
XPLGRS L
XPLIP13 L
XP11R11 (48
XPL11P13 L
XF11R11 LL
XPLIPL3 __LL___
XP11lR11 Lt

XS3RL1S L

XP11P13 __ LL
XPLIR12 7LL
XPL1P13 __ LL____
XP11R12 T LL
XPLIRS __ LL____
XPLCRS L
XF11P13 __ LL
XP1IR12 " LL
XP11P13 _ L
XP1IR12 “7LL
XP1IP13 _ LL_
XPLIR12 TLL



—....NUMEER _

—_——— 137

NP ¥ |

145

. 146

S T Y J

_ 148

- 150

. 151

. 152

153

_154

«COLUMN. AT

136

- les

EXECUTOR. MPS/360 V2-M11

essACTIVITY.uo oo INPUT COSTo. «.LOWER LIMIT.

XS3R12 ~ EQ . .....3120.000C0 .
XPTR13 _  EQ __ e 5360.90000 = .
XP8R13 EQ . e .. __1500,00000 . .

N

XPIOR13. EQ. . __ . ___T7250.00000 __ . _ .
_XP11R13 EQ . __ . _ ... 4552.0C€0C0__ .

_XPl12R13 EQ . _ . . _______7500.00000 _ .
XPI3R13 LL . . _____ 4500.,00057 _ .

v $151.95€01
XS2R13  EQ _ . _ ... ___7000.,00000 . o
XS3R13  €Q __ . . __  __.__.___7100.0C000 ___ . .
XPTR14 = EQ . . ____A4456.0C0C0 __ __ .
XPBR14 EQ .. . e ... ___.._6200.00000 _ e . _ .
XP1OR14¢  EQ . .. . e _ .. ___ .__6100,00000 IR
XP12R14 EQ __ .. e __.__ __ 6000.00000 _ .
XP13R14 €Q _ _ . ... . . 2736.000C0 e
XP14R14_ EQ . _ . .__._ _____ 5060.0C0CO .
XPLSR16 EQ. . 5500,00000 .

:XS2R14  EQ . . _...52150,00000 = .

< oUPPER LIMIT.

LCWER ACTIVITY
UPPER ACTIVITY

$99$.99609

27391.99609-
1co0

00€.00000

22536.00000~
1C6000.00000

12959.99609~-
2528.10000

271361.95609-
2528.00000

14999.99609~
1¢0CC.00C00

- 27391.98243-

$969.95585
2528.00000

2528-00000

2528.00000-
8995.95609

2528.00000~
8999.99609

12999.99609~
€955.95605

2528.00C00~
8959.99609

2528.00C00-
8999.99609
2528.00000~
8999.95609

2528.00000~
8999.99609

8955.99609

PAGE

e eoUNIT COST..
eesUNIT COST..

271.99976-
271.999176

2735.999176~
2735.99976

4€15.99609~-
4815.95609

1057.99976~

1057.99976

1232.00000
1232.00000~-

4875.95609-
4875.95609

1676.00079~
1876.00079

252.00000~-
252.00000
1835.99976~
1835.99976

3863.99976~
3863.99976

5607.99609-
56C7.99609

1939.999176~
1939.99976

54C7.99609~
5407.99609

2143.99976-
2143.99976

44C07.99609-
44C7.99609

4907.99609~-
49C7.99609

1034.00000~
1034.00000

36 -

« UPPER CGCST..
eoLOWER CCST..

INFINITY
2848.00024

INFINITY
2624.00024

INFINLTY
2624.0C361

~INFINITY
~'6152.00024

5784.0C000

INFINITY-

~INFINITY
2624.00391

INFINITY
2623.59977

i INFINITY
6748.€0000

INFINITY
5264.00024

INFINITY
562.C0024

INFINITY
562.CC391
INFINITY
4160.00024
INFINITY
562.CC391
INFINITY
562.00024

INFINITY
562.€0391

INFINITY

"4716.00000 -

787190

LIMITING AT
PRCCESS. AT

XPLIR1S 1L
X$3R1S L
XP1l4R13 uL "
XP14R1377LL

XP11R9 LL
XP11P13°77LL
XP14R13 uL
XP11P13 (48

P12

- .t
XP14R1377LL

XP14R13 UL
XP14R13 ™ 7Ll

XP11R1S  LL
XP11P13 " LL —
XP1IR1S  LL _
XP11P13 Tl 7T
XP11P13 1L
XPL1R14 UL
XP11P13 LL
XP11R14 ™ "LL——
XPLIRS L

XP11P13 LL
XP11R14 T7LL
XP11P13 LL
XP11R14 w
XP11P13 LL
XPL1R14 ~"LL 7



EXECUTOR.

NUMBER .COLUMN.
. 158 XS3R14

- 156 XP7IR15

158 XP13R15

e . LEL1 . XPTR16 .

= 163 XP1l3R16

164 XPl4R1l6

— . .-.165% XP15R16

166 XPTR17

168 XP12R17
e & ATQ
—— . -1T71. XPISR17
ISP U i 78
e .. 173 _XP11RI18
174 XP13R18
—o—. - .175 XPl4R18

o v 177 XPIR19

167 XPl1RLT _.

XP14R17

XPTR18 .. ..

AT

EQ

EQ. .

EQ

EQ

EQ ..

€EQ . .

.EQ _ ..

EQ

EQ

EQ

EQ

-EQ ..

EQ

EQ ...

£Q

€Q

. EQ .

ee s ACTIVITY oo

MPS/360 V2-M11

.o« INPUT COST.o

5500.0C0C0

e . 4320.00000 . .

ceo - .3112.00000

««LOWER L
««UPPER L

.. . ._.5136.00000 .

e emee e --.31 1200000 .

. ......3640.00000 _ __ . .

e . 2248,170000

. ... . .2528.00000

e 4906.00000

e e 2080600000

ceram— =----15000 .0 0000

5816.00000

.- .--10000,20000

- e — 667200000 _

8000.0C000

-..-4632.0€000.

.-.2576.00000 __ . .

LCWER ACTIVITY
UPPER ACTIVITY

8959.99609

2528.10000~

2528.00000-

2528.,00000~
9999.99609

2528.00000~
9959.99609

2528.00000-
$995.95609

2528.00900-
$999.99609

368C7.,99609-
7900.00000

368C7.95609~
2528.00900

14969.99609~
7000.00000

36807.99609~
70€C.00000

32999.99609~
700C.00000

28999.99609~
13200.00000

28955.95609~
2528.20000

28999.99609~
13000.00000

28999.99609-
130c¢c.00000

.. 2528.00000-
25000.00000

PAGE

«eoUNIT COST..
«e«UNIT COST..

2261.99976-
2267.99976

3944.00000-
3944.00000

2736.00000-
2736.00000
3855.99976~-
3855.999176

2359.99976-
235%.99676

967.99976-
567.99976

1295.99976~
1295.99976

1544.00000~
1544.00000

2237.99976
2237.99976~

. 4016.00000-
4016.00000

871.99976
81
1303.99976
1303.99976-
11319
11319.99609

1023.99976
1023.99976-

951.99976~-

$51.99976

6319.99609~

6319.99609

3623.99976~
3623.99976

1.99976~"

«99609~

31 -

« sUPPER CCST..
««LOWER CGST..

INFINITY
3232.00024

. _INFINITY
316.00000

INFINITY
376.CCCCO

INFINITY
12€0.CGC024

INFINITY
1280.00024

INFINITY
1280.0C024

INFINLTY
1280.00024

INFINITY
3984.CC0C0

T143.99976
INFINITY-

INFINITY
3984.C0000

3983.599176

INFINITY=-"

39€3.56516

INFINITY=

.6839.99976
INFINITY-

3680.0C024

. INFINITY
3048.00024

INFINITY

78/19¢

LIMITING AT _
PRCCESS. AT

XP11P13 | S———
XF11R15 L
XPL1P13 _ UL ____
XPLIR1S L
XPl1P13 LU
XP11R16 LL
XP11P13 WL
XFl1lR16 LL
XP11P13 _LL
XP11IR16 LL
XP11P13  LL
XPllR1é LL
XPI3R17 UL __
XP123R17 L
XP13R17 W
XP11P13 (48
1P12 Y S
XP13R17 LL
XP13R17? UL
XP13R17 L
P15 S ¥ —
XP13R17 L
XPI5R18 _ UL
XP15R18 LL
XPI5R18 UL __
XP11P13 LL

XP1SR18 UL _
XF15R18 (€8



—_NUMBER

EXECUTOR.

_ 179 _XP13R19

.183

_184_ XP10OPS

_185__ XPlOoPé

186 XPIOPT

167 XxPlo0P8

188 XP10P9

.189 XxP11P}

.190

XP11P2

191

... 192 xPl1P4

XP11P3 _

193 XP11P5

195 xP11P7

196 XP11P8

189 _ XP14R19 _

—.—.-181 XP15R19

..182 _XxPl10OP3

XP1OP4 _

EQ

EQ

EQ

EQ

EQ .

EQ

EQ

EQ

EQ

L

JEQ

s

EQ

uL

uL |

MPS/360 V2-M11
«COLUMNe AT _¢eeACTIVITYooe oo INPUT COST..

s s e B A e

- e B e,
L S

43807.96391

S

PR

12463.58905 .

___5248.00000 _ . _
10500,00000 _ = . . ..
___4179.00000 . . .
_3880.00000 . = . .
3216,00000 . .
2928.0€0C€0_ __ . .
.2632.,000€0 .
_.2086.00000 . .
.....1216.,00000 -
_3160.00000 .
,_.___m__§5§290C03§_.M-. ®
201583.97899%
4151.998719 .
13293£.58473
_.4120.90000 __ .
.—.3535.99921 .
"1366817.99511
3624.00000 .
 2911.95956 .
T 43807.99619
-2335.95991 .
124¢3.95824

«oLOWER LIMIT.
~WeUPPER LIMIT.

LOWER ACTIVITY
UPPER ACTIVITY

2528.00000~

© 25000.00000

~ 2528.00000-
25000.00000

2528.)0000~
250CC.00C00

12999.99609-
2528.00000

12959.99609~
2528.00090

12959.99609-

2528.00000

679.99951-

© 8999.99609

12999.99609~
2528.00000

12999.995609~
2528.00000

12965.99609-

2528.)3000

. 544171.98450-

2521.99942

544171.99200-
25217.99917

54471.95609~
2527.99951

10664.01060~
46335.96330

420C€7.99235-
14991.981791

PAGE

eesUNIT COST..
«eoUNIT COST..

2199.99976~
2199.99976

7451.99609~
" '7451.9%609

1130.99976~
1130.99976

312.00000-
312.00000

351.99976
351.99976~

639.99976
" 635.99976-"

847.99976

847.99976- "

1471.99976
1471.99976~

2351.99976
2351.99976-

407.99976
- 407.99976~

1392.00011~

1392.00011

$560.000090~
$60.00000

375.99991-
375.99991

464.00000-
464,00000

248.00002

248.00002- -

824.00006
824.00006-

e «UPPER COST..
e«LOWER CCST..

38 - 78/18¢C

LIMITING

INFINITY  XPI1P13 _ LL
3048.C0024  XF1IR1§ LU
INFINITY _ XxP11P13__ LL
"~ 3048.00391° " XF11R19LL
INFINITY  XP11P13 L
©3048.0002%4 T XPLIR1S LU
INFINITY  XPLIRS _ LL
35¢8.€0CC0 ~ XPL1P1I— (L
3567.99976  XP11R9 L
TTINFINITY- O XPLIP13 T TLLT
3567.99976  XP11RS L
“TTINFINITY- CXPLIPI3 — L ——
3479.99576  XP1lP6 uL
“TUINFINETY- " XP1ORS ~—LL
35€7.95576  XPLIRS  LL_
INFINITY-  XPLIP13 ~LL
3567.99976  XFLIRS _ L
INFINITY- XP11P13 7 LL
3567.99976  XP11R9 LL
INFINITY-  XPL1IP13 — L
INFINITY  IP13
3160.00024 . XF11P13 (L
__INFINITY _IP13 1L
3159.59879 " XPL1PI3 (L
INFINITY  1P13 L
3160.00000 ~ XFI1P13 " LL
INFINLTY  1P13 LL
31£9.56530 ~ XP11P13 ™ LL ——
INFINITY  IP13 L
31€0.C0000  XP11P13™ —LL—
3159.99998 P13 L
“TUINFINITY- CXFLIPIT — UL
[
3159.99997  1P13 L o
TINFINITY- "XP11P13 (L —W



EXECUTOR. MPS/360 V2-M11 PAGE 39 - 78/18C

—— -NUMBER.. COLUMN.. . AT _2oeACTIVITY.ea. 2oINPUT COSTee +.LOWER LIMIT. LOWER ACTIVITY .. UNIT COST.. < .UPPER CCST.. LIMITING AT _
««UPPER LIMIT. UPPER ACTIVITY .<..UNIT COST.e o.LOWER CCST.. PRCCESS. AT

—-...19T XPLIP9  LL... . o ... _ _3345.00040 __ . 54471.96564- 184.00001~ INFINITY  IP13 W
17359.99599 2521.99896 184.00001 3160.C0028  XPL1P13 LU

e 198 XPI1P12 . LU .. . e ... _3216.00077 . _ . 54471.96474~ 56.00002- INFINITY  IP13 Ll

10€575.94757 2521.95833 56.00002 3160.C0075 XP11P13

—. 199 XS2P12 . EQ . .. ... . .. _ _5552.00000 _ o« . . . 1428.00000- INFINLTY  XPIIR1S _ _tL___
. 2521.99951 1428.00000 4124.00000 XP11P13 ~ LU

— —. .200. XxS3P12  EQ ... . ... ... . 3016.00000 . . . 3715.99976- INFINITY _ XPLIRIS AL __
.  2521.99951 375.95976 2640.CCC24 ~ XP11P13 UL

- .. 202 X$2P13 . EQ . _ « . _. ___2192,00000 ... . . _ . 1931.99976  4123.99976  XP1IR1S L _
. 25217.99951 1931.99976- INFINITY-  XP11P13 (L

.- 203 XS3P13  EQ ... .. ______. 2432,000€0 . L . 208.00000 2640.00000  XPLIR1S _ LL
. 2521.99951 2€8.00000- INFINITY=" XP11P13 ~ UL

206 XPLIPY4 L. . .4 .. ._.__46701.95877 . 3 . 54471.99198- 1511.99990- INFINITY ' IP13 tL
13791.95635 2521.95943 1511.99990 3159.55886  XP11P13 T LU

..._. 205 XP11P15 _EQ. . .. .. . _.__. . _6208.00000 . _ . . 54471.99609~ 3048.00000- INFINITY IPI3 (L _
. 2521.99951 3048.00000 3160.00000 XxPI1P13™ LU

. 210 IP6 L. . . _____._.3000.00000 . _ . 675.99951-  _ 88.00000- INFINITY  XPLIP6 UL __
NCNE 15200.00000 88.00000 2912.C0000 XP11P6 LU
—e. 215 IPVO LU . . _e.. ... __._30G0.00000  ___ . _ 2521.99951- 3561.99976- INFINITY . XPLIP13 _ LL
. NGNE 12999.99609 3567.99976 567.95576~ XP1IRS L

o206 IPML. . oML e .. 3000.00000 ___. __ . 2527.99951~ 3159.99976-. INFINITY  XP11PR3_ AL
NONE 54471.99609 3159.99976 - 159.99976- P13 L

b1



EXECUTOR. MPS/360 V2-M11

___SECTION 3 - ROWS AT INTERMEDIATE LEVEL _

eoLCWER LINM LCWER ACTIVITY

___ NUMBER _ <..ROW.. AT .
«sUPPER LIMIT. UPPER ACTIVITY

- NCNE© ~ 16000.00000
10006.00000

— 36 _MBS2______8S____ 10000.00000 .

1€000.00000

PAGE

eeeUNIT CCST..
eeoUNIT COST..

NITY

NF1
«99976

Y
' 555

40 -

« sUPPER CCST..

««LOWER CCST..

787190

LIMITING AT

" PRCCESS. AT

— S NCNE
N TTTTTTMePIO OO

SRS . T



. SECTION 4 - COLUMNS AT INTERMEDIATE LEVEL __ .

— .. .NUMBER .

39

52

.10

83

_86

143

- 149

. 187

EXECUTOR.

XPIR1

XP11R2

. XP1OR3

.. XP1IR4

. XP3R5

XP11R6

. XP4R7

_XP11R3

_XP1IR9

-XP11R9

. XP11R10 .

XP11lR11

_XP11R12 .

XP14R13

XP11R14

XPL11R15

«COLUMN. .

AT

BS.

BS

BS.

BS .

8S.

8S _

BS

. BS

8s

B8s

8BS

8s

as...

8BS

.BS

8s

MPS/360 V2-M11

eeeACTIVITYaea . «oINPUT CCSTeos . ooLOWER LIMIT.
SSUPPER LINIT.
9999.99812 . _ _2255.,99993 .
46799.99864
1999.65880 ..41%2.Q0C002 .
26559.997017
. 4999.99935 __ _ 4015.9597L .
30303.95587
15999.99857 __ . 3401.95961_ . .
1799595548
. 4999.99985 _  1359.99992 _ _ .
5965.95983
.11999.99230 _ _ __3631.95981 .
132935.98473
. 18799.95584 _ ___2267,95907 .
132935.98473
_14999.99969_ __ _3247.95961 __ _ . )
30484.9594¢C
... 8999.99722 __ . _2681,999%4 _ _ ‘ ,
46831.99655
. 12999.99773 . ____2219.99913 _ s
' 26439.99796
. 5999.99965 . _3935.99968 _ .
60479:99986
14959.99152 ___ _3327.9S81) ___ .
89711.96326
L 9969.99453___ _ 3368.0C067 .
149875.95¢C75
9999.99957 . _  2623.95915 .
31391.95€75
8999.99854 _ ___ 3151.99987. .
37391.996175
e .3539.95891 _ "
966617.97464

LOWER ACT
UPPER ACT

IvITY
Iviry
9999.99812
9999.99812

1995.99880
1999.95880

1999.99791~
4999.99935

15999.99657
15999.99€517

4999.99985
4999.994585

© 11999.99230

18799.99584
271999.97648

14995.99969
14959.99569

8999.99722

T 13999.99477

1959.99936
12999.99713

5999.99965
5999.99965

. 14999.99152

14999.99152

. 44471.97365~-

9999.99453

848.00585
$955.995517

8999.99854
8999.99854

eeosUNIT COST..
eesUNIT COST..

INFINITY
INFINITY

1039.99940
INFINITY

INFINITY

INFINITY

1519.99969
INFINITY

INFINITY
1752.00153

INFINITY

INFINITY

555.99959
1039.99949

1039.99902
555.99985

N

INFINIT
INFINIT

- 3775.99994
INFINITY

1876.00238
INFINITY

555.99980

INFINITY

. T144.0CC61

41 -

««UPPER CCST..
««LCWER CCST..

INFINITY

INFINITY-

INFINITY
INFINITY=

5055.59911
INFINETY~

INFINITY
INFINITY-

INFINITY
INFINITY-

5151.99950
lNFlhll!-

INFINITY
535.65754

INFINITY

INFINITY-

3243.95954
1648.00045

INFINITY=

4500.CC013

INFINITY-

INFINITY
INFINITY-

... 4091.59871
INFINETY-

78/19C

LINITING AT __
PROCESS. AT

~ NCNE

XP3R3
NC

" NCNE

XP11R? U

XP3R3 w

T NCNE T

XPL3R13
NCNE

MePjo
N 74

_ NCNE

NCNE

NCAE

PN [ S—
NE

NCNE

NCNE

NCNE

XP2R6 LL
NCNE

NCNE

MBP10 UL

XP3R3 _ _LL
MBP10 uL

NCNE

NCNE
NCNE

. XPIR12 1L
NCNE

AL
NONE
NCNE

UV ¥ | S
CNE

9¢T



_ NUMBER

_.162

S T}

- 194

214

_.217

—. 159

_.160_

. Y {2

178 _

..206

EXECUTOR.

«COLUMN.

XS2R15 _.

XS3R15

_XP11R16

_XP13RIT_

_XP15R18

XP1IR19.

_XP11P6 _

201 XPL1P13

el

P9

1P12

AT

BS _

. 8s

BS

8BS

8s.

..BS

.8s _

BS

8S

..BS _

8S

- 33

BS

.BS

8S

8BS _

=88

MPS/360 V2-M11

eseACTIVITY.uy

«« INPUT CCSToo

««LOWER LINIT.
««UPPER LIMIT. UPPER ACTIVITY

" "6$367.99666

" 68895.95410

.9999.99164_____4499.99976 _
..9999.99586___ __ 3016.0001% __
. 9995.99067___ __ 4440.00251
_.6999,99844 ___ 3984.00021

~.12999.99548 _____3679.99913 __
.24999.98934____6207.99988
-14999.99848__ ____3072.00000
...2527.99954 __ 3159.99932
109999.937150 ______3000.000C0 _

27999.55609_____ 3000.00200

18999.99609_ _____3000.00000
 18800.00000 ______3000.00000 _

29999.99609 ____ 3000.00000 __

_256192.00000 ______3000.000€0 _ ___

22536.00000 ____ 3000.00000
29999.99609 _____3000.00000

14999.99609 __ __ 3000.00000

" 4195$.9581E

~82361.96461°

43807.99¢19

137982.96C62

15679.99847
260552390635
NONE
NONE
NCKE
NCNE
NGNE

T 777 NONE

NCKNE

NCNE

NONE

LOWER

9999.99164
9999.99164

9999.99586
9999.99586

$969.99C67
9999.99067

6999.99844
6995.99844

12999.99548
12995.99548

24999.98934
24999.98934

35471.97222-

14999.99848

1C7471.93823
109999.93150

25471.99707
356999.98438

18999.99609
23999.99219

716272.0C098
87999.98828

25955.596C9
29999.99609

256192.00000
299995.96094

27471.99731
2$959.99609

12471.99780
14999.99609

ACTIVITY

PAGE

«e«UNIT COST..
«eeUNIT COST..

INFINLTY
555.99984

1483.99982
INFINITY

FINLTY
FINIT

zZ

1
I

INFINITY
INFINITY

88.00002
INFINITY

56.00001
87.99995

1392.00000
INFINITY

992.00000
T 1519.99902

INFINITY
1039.99927

375.999176
1752.00049

INFINITY
248.00002

184.90000
INFINITY

56.00002
INFINITY

2 -

««UPPER COST..
eoLCWER CCST..

INFINITY

3943.65992

4459.559917
INFINITY-

TY
TY-

™,
——
Zz2
——

IN
IN

N
N

il

INIT
INIT

i
'
- —

INFINITY

INFINITY- 77777

INFINITY

31€0.00002

INFINITY-

3215.96932

3071.65636

4392.00000
INFINLTY=

3952.G0

0co
1480.0C098

INFINITY

T 2751.59998

3164.00009
INFINITY-

3056.00002
INFINITY-

Y
Vs

INFINITY=-""

78/190

LIFITING AT
PRCCESS. AT

NCNE
MBP1O ut

MES3 uL
““NCNE

NCNE
T NCNETTTTTT T

NCAE
TTTTNCGNE T T

NCNE
NCNE ™

NCNE
T T NCNETTTTT

1P6 L
TTONCNE T

XP11P12 1L _
1P6 [ ——

XP11P1 LL

NCNE 7
XP11P2 LL
XP2R6 T TTLLTT
XP3R3 AL
XPL1P4 LU
XP1IR?T ~ "L

NCNE

NCNE —

NGNE

© XPIIPT UL

NCNE

XP11P8  ~ULT T

XP11Ps LL
NCNE ™

LET

XP11P12 L
T NCNE T T



EXECUTOR. MPS/360 V2-M11 PAGE 43 - 18/190

___NUMBER _,COLUMN. AT L. ACTIVITY.eo _ooINPUT COSTee <oLGWER LIMIT. LOWER ACTIVITY L..UNIT COST.. ..UPPER COSV., LIMITING AT_
e«UPPER LIMIT. UPPER ACTIVITY <ooUNIT COSTee o+oLCWER CCST.. PRCCESS. AT

. 218 1P13 BS 54471.99609 _ . .3000.00000. . _ . . 35472.00000 88.00000 3088.00000 IP6 B S
NCNE 56999.99438 56.00002 2943.99998 XP11P12 LL

o= ... 219 1IP14 . BS . 54999.99609 .. _ _300Q.00000 __ _ . 52471.95683 1511.99976 4511.99976  XFl1Pl4 _ LL
i ' NCNE 54959.99609 INFINITY INFINITY- NCNE

. 220 _IP15 8s 32999.99609._.... ..3000.00000 R . 32959.95609 INFINLTY INFINITY  NCNE _
NGNE 32999.99609 INFINITY INFINITY- NCNE

8¢T
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ABSTRACT

The geographic distribution of rice production and consumption in
Indonesia creates an inter-regional rice shipping system of great com-
plexity. The purpose of this study is to develop a rice distribution
planning approach, which has minimal operating costs, based on given
forecast data for one year. Currently, conventional methods for dealing
with the decisions related to this problem rely quite heavily on in-
tuitive judgment.

The following approach is presented to solve the problem. First,

a one year planning horizon is selected. Then the distribution problem
is solved by using linear porgramming. The model is used to select

the optimal shipping pattern where supply and demand are balanced and
the.inter-port shipping capacities are included. The actual shipping
schedule is obtained from this solution by adjusting it to satisfy the
following constraints: 1) number of ship trips available, 2) warehouse
capacities, 3) seasonal domestic supplies, 4) demand fluctuations and
5) loading and unloading capacities. The reason these last constraints
are not included in the original problem is that the model would require
integer solutions and there is no program available to solve large
integer programming problems. These constraints are added by an inter-
active process where the solutions are modified slightly to accommodate
each with the hope that near optimal schedules are obtained.

This problem has not been solved previously. Thé above approach
is a first attempt to do so. The development of the distribution model
with the appropriate constraints and the iterative approach for finding

workable solutions is new.



