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Abstract:  A linear programming model is developed to maximize 
profits of an international corporation which faces a problem of scheduling 
available resources to produce a more competitive product. The company 
produces mobile industrial equipment and has manufacturing plants in 
Europe and the U.S. It serves the market in both areas. A plant of limited 
capacity is available in each area. The company prefers   to use existing 
plants to exploit unused capacity, rather than to build a new factory. The 
alternatives are to dual-source the product, or choose a plant for worldwide 
distribution. 
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EXECUTIVE SUMMARY 

The project involves an international corporation that 

produces mobile industrial equipment . The company has two 

manufacturing p l ants in Europe and in the United States. It 

also serves the market in bot h areas . 

In its venture t o p roduce new products , t he company face s 

production prob l em of scheduling the available resources to 

p r oduce a more competitive mod e l. A manufacturing plant of 

limited capaci t y i s available in each area . Although it is 

possible t o bui ld a new factory, the company prefers to use 

an existing plant to exploit unused capaci ty a nd maintain 

employment. The a ltertnatives are to dual - source the product, 

or choose a plant for wor ldwide distribution. 

The problem is a realis t ic one in that the data was based 

on actual informat i on p r ovided by the company . The team 

developed a linear programing model to op timi ze profi t ability . 

The LINDO l inear optimization was utilized to solve the model. 

Likewise , LINDO was used to provide a sensitivity analysis that 

would def ine the effect of different exchange r ates on the 

produc tio n planning decision . 

The team concludes that profit objec tive should be in the 

order of $ 2.5 million. Production plan should be based on 

product i on ~or local marke ts in both areas, except in the third 

and f ourth quarters . The f o r mer 13 units produced in U. S . A. 

should be exported to Europe and t he latter 17 units to the 

United States. Demand on both markets is expected to be 
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satisfied completely , and plant capacity to be utilized fully. 

This report has been prepared to present the details of 

a project undertaken in partial fulf illment of the require -

men ts of EAS 543 . 

EAS 543 - SPRING 1988 
GROUP PROJECT MEMBERS 

Darrell Cross 
Diego Montoya 
Ron Parmenter 
Easton Rankine 
Kian Hun Tiu 
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INTRODUCTION 

An international manufacturer of industrial equipment i s 

faced with a classic production planning problem: the 

schedul ing of available resources to produce a new product . 

The company serves two market areas , one in the United 

States and the other i n Europe. One manufacturing pl ant of 

limited capacity is available in each marketing area to 

pr oduce the product. 

The problem is based on an actual situation. Detailed input 

information is presented i n the following section. That 

i nfo r mation includes pl ant overhead and labor rates, product 

assembly t i me, cost of materials, shipping and duty rates , 

and plant capacity limitations with and wi t hout overtime . 

The market size fo r t his particular product is well 

es tablished. Specialists in each market area have developed 

demand curves relating sales price and unit volume . 

The new product of interest replaces an older less 

competitive model. For t he purposes of this evaluation, the 

engineering costs to develop the new product are considered 

sunk costs, as are manufacturing investments in plant and 

equipment. These costs would have to considered in a 

b r oader analys i s of return on investment and overall product 

success. 
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The primary objective of this evaluati on is to optimize 

corporate profitability. A sens itivity analysis of 

particular interest is to define the i mpact of different 

exchange rates on the production planning decision. This 

is a topical issue of critical importance to international 

corporations because of the recent history of exchange rate 

fluxuations. 

As a final note, the term project assignment was "To apply 

linear optimizaton and methodoly to a complex problem, 

preferably chosen from an actual situation." Inspection of 

the input information reveals t hat the probl em is complex, 

and fi nancial ramifications for the company and decision 

maker are significant. However, upon further study, it was 

discovered that the objective function involved a non­

linear relati onship relative to product price. This led to 

a separate study of product demand and price elastici ty. 

Price level was subsequently optimized -- outside of the 

linear programming model -- by application of ~onomic 

theory. Results o f the price level optimization are 

included in the Problem solution secti on of this report. It 

is inc l uded because i t was part of the learning process f or 

the project team, and i t is representative of a typical 

problem solution phase that might exist in an actual 

situation. 
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PROBLEM DESCRIPTION INFORMATION 

One manufacturing plant is located in the United States and 

the other in Great Britain. All European costs are 

converted to U.S. dollars assuming an exchange rate of 

$1 . 90 to £1. 00 (pound sterling) . some product components 

are purchased from companies i n other European countries 

a nd Japan. These components represent a relatively small 

part of total product costs, and the impact of exchage rate 

fluxations on these costs will be ignored in the problem 

formulation . 

1. LABOR COSTS INCLUDING PLANT OVERHEAD: 

U.S . = $65 per standard hour, $72 per overtime hour . 

Europe= $70 per standard hour, $77 per overtime 

hour. 

2. ASSEMBLY TIME PER PRODUCT: 

92 hours at either location . 

3. SHIPPING AND DUTY COSTS: 

$1400 from Europe to U. S. with no duty. 

$1400 from U.S. to Europe with a 1% duty on the 

manufactur ing cost of the product. 
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4. COST OF PURCHASED ITEMS: 

$28,800 per product at either location. At current 

exchange rates there is cost parity between the U.S. 

Europe . However, this is subject to change in the 

future. The source of purchased items in terms of 

currency exposure is as follows: 

U.S. MANUFACTURE 

60% i n $ 

40% in £ -- no duty 

EUROPEAN MANUFACTURE 

60% i n £ 

40% in $ with a 1% additional import duty 

Duty does not apply to items reexported to u . s . 

5. TIME DELAY WHEN SHIPPING FROM ONE MARKET TO ANOTHER: 

• 2 month delay because product must be shipped in a 

container by a sea-going freighter. 

Note: this effectivel y increases inventory costs. 

6. TOTAL MARKET SIZE FOR THE PRODUCT: 

u.s. = 1470 per year 

Europe = 990 per year 
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7. MARKET PRICE TO SALES VOLUME RELATIONSHIP : 

U.S.= $51,000 net sales price yields 125 units sold 

$44,300 net sales price yields 195 units sold 

Europe= $54,000 net sales price yields 148 units sold 

$46,260 net sales price yields 197 units sold 

• A linear relationship exists between net sales price 

and sales volume. 

8 . PLANT CAPACITY CONSTRAINTS: 

PLANT CAPACITY - STANDARD HOURS 
CONSTRAINT BY CALENDAR QUARTER 

PLANT MEAS . f\UARTER-1 f\UARTER-2 f\UARTER-3 JUARTER-4 TOTAL 
U.S. HOURS 4, 600 4, 600 4. 600 2 760 16 . 560 

:tlfi'.tfS ::::;:;:E:::~(j/~::::;::::: :~:;.:::::::~:).~ij::::::;:::;.•:::;. :;.:~:;.::::;.:::5'lE:i:'.:~:;•: :;.•:•:;.;.:;:>.::iiE:•:;.:::::::: :;.:;:;.:;:::tfil'I:::::::;.•:::: 
EUROPE HOURS 4, 140 4, 140 1, 840 5, 330 15 , 450 

:i:m:r:rs ;::::;:o:;:::•u:s::;:;:;:;:;:: :•:•:•::::;;;:;u:s:;:;;:;:;;:;:; :;;;:;:•:•;::v:tl';::;:;;:;:;;:: :;;;:;:::s:1:•~:~ . ..;;::;:;; :;;::~j\:1Z:l:::g::f.::::: 

PLANT CAPACITY - OVERTIME HOURS 
CONSTRAINT BY CALENDAR QUARTER 

PLANT MEAS . QUARTER- 1 QUARTER-2 QUARTER-3 OUARTER- 4 TOTAL 
U.S. HOURS 700 700 500 250 2, 150 

•imifiii!: ;.:::::::;:)~;~:fiI:::::::;.::• ::::;:;::::t:~:~fi:<::::;.•: :::::~::::;s:~·~~::;.:;:;.;::: ;.::•i:;::;ii:~:t~:•:;.:;:;.•: ::::::::;i;t~•:~:~t:::::~: 
EUROPE HOURS 600 600 200 400 1, 800 

L_ __ __.~,,,,· ,,.. =· . ;:::•;::::~;:••'<•'=•:•:•:•:::; :•::;:::::::fi:•<-~-;i-;:;:;:;; ::;::::;:;:z:•i:'l'i:;:;:;:::: ;:::;:;:::~:;:;q:~:::;::::;:: ;:;:;:'.1'1:w~1z.::;:::: 
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9. SEASONAL PRODUCT DEMAND BY CALENDAR QUARTER: 

STRENGTH OF PRODUCT DEMAND 
RELATIVE DEMAND BY CALENDAR QUARTER 

MARKET MEAS. QUARTER- ! QUARTER-2 QUARTER-3 QUARTER-4 
U.S. UNITS 2. 20 1.00 1.20 2.00 

EUROPE UNITS 1.67 1.00 1.17 l.SO 

EXAMPLE OF PRODUCT DEMAND USING AN ASSUMED TOTAL OF 160 
RELATIVE DEMAND BY CALENDAR OUARTER ASSUMED 

MARKET MEAS. QUARTER-! QUARTER- 2 QUARTER- 3 QUARTER-4 TOTAL 
U.S. UNITS SS 2S 30 so 160 

EUROPE UNITS 50 30 3S 4S 160 

10 . MI SCELLANEOUS FINANCIAL INFORMATION: 

currency exchange rate assumption = $1.90/£1.00. 

Time value of money = 15% (capital could be invested 

elsewhere with this rate of return). 

staff and non- manufacturing costs = $6,800 per unit. 

Net income tax rate = 35% . 

cost of purchased i tems i ncrease by 5% if annual 

quantity is below 150 units at either plant 

location. 
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PROBLEM SOLUTION 

A. DETERMINATION OF OPTIMUM PRICE AND VOLUME 

It was originally hoped to solve for price and volume 

simultaneously, as part of the production planning linear 

program. However, it was discovered that the objecti ve 

function involved a non-linear relationship relative to 

product price. This led to the following study of product 

demand and price optimization based upon application of 

economic theory. 

Marketing special i sts developed demand curves for the U. S. 

and Europe as described in the preceeding section. 

variables are defined as follows: 

p = Price (net sales price) 
Pus = Product price in the U.S. 
Pe = Product price in Europe 
Q = Quantity of finished units demanded 
Qus = Quantity demanded in U.S. 
Qe = Quantity demanded in Europe 
z = Profit 
Zus = Profit in the U.S. 
Ze = Profit in Europe 
Zt = Total profit = Zus+Ze 
c = Manufacturing cost per unit 
Cus = Manufacturing cost in U.S. per unit 
Ce = Manufacturing cost in Europe per unit 
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The following information was given for the U.S. market: 

(1) P=$5 1 ,000 and Q= 125 units at one condition 

(2) P=$44,300 and Q=195 units at a second condition 

(3) There is a linear relationship between the two 

po i nts described above . 

The equation for a str aight l ine can be solved using the 

general formula: 

Pus- Pl = ((P2-P1)/(Q2-Q1))(Qus - Q1) 

Substition yields: 

Pus - 51,000= ((44,300 - 51,000)/(195 - 125))(Qus-125) 

Pus-51,000=( - 6700/70)(Qus-125) 

Pus-51,000=(-95.7)(Qus - 125) 

Pus - 51,000=- 95 . 7Qus+ll,964 

Pus=51,000+ll,964-95 . 7Qus 

Pus=62,964-95.7Qu s 

The straight l ine equation for Europe is solved similarly, 

resul t ing in the following: 

Pe=77,378-158Qe 
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The demand curves are depicted graphically below: 

I DEMAND CURVE I 
PRI CE- $ 

80000 ················· ;··· ··············~·················~·················~····· ·· ·· · · · · · ·· · 

20000 

0 

: : : : 

' ' ' . ' . .................................. -· ....................................................... . . . . . . 
' ' ' : : : 

50 100 150 200 250 

ANNUAL QUANTITY PER MARKETING AREA-UNITS 

The manufacturing cost pe~ uni t consists of: 

Cost of purchased i tems 

+ cost of l abor and overhead 

+ cost of staff and non-manufacturing overhead 
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Recall that the cost of purchased items increases by 5% if 

the annual sales quantity is equal to or less than 150. 

Thus manufacturing costs in the U.S. for Q>l50 are as 

follows: 

Cus=$28,800+(92 assembly hours ($65/hour )) +$6 ,800 

Cus=$28,800+$5,980+$6,800 

Cus=$41,580 

For Q~150: 

Cu5 =$30,240+$5,980+$6,800 

Cus=$43,020 

Similarly for Europe: 

Ce=$42,040 for Q> l50, and 

Ce=$43,480 for Q~l50 

Unit profitability relationships are shown graph ically on 

the following page. 
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Profitability can now be computed using the relationship: 

Z=(P-C)Q 

Substitution yields for the U.S. marketplace for Q>150: 

Zus=((62,964-95.7Qusl-41,580)Qus 

Zus=( 21,384-95.7)0us 

Zus=21,384Q-95.7Q2 

for Q~150 

Zus=((62,964-95.70usl -43 ,020)Qus 

Zus =19 ,944Q-95.7Q2 

Simi larly, for the European marketplace: 

for Q>150 

Ze=35,338Q-15SQ2 

for Q$150 

Ze=33,898Q-158Q2 

Total profit can now be computed using the relationship: 

Zt=Zus-Ze 

The profitability func tions produce the parabolic curves 

shown on the following page . 

15 



ANNUAL PROFIT-$ 
3000000 

!PROFITABILITY ANALYSIS' 

opt imlll: Q,10!, t,$2,8)5,500 

l ... f-1~ 
Q,160, z,$2,580,800 

-TOTAL 

- EUROPE 

···USA 

0 40 80 120 160 200 
I I I I I 

ANNUAL QUANTITY PER MARKET AREA-UNITS 

Optimum profitability can be determined by inspection of the 
Cf 

above graph, or it can be determined mathmatically. For 

example, the optimum Zus for Q~150 is computed mat~atically 

as follows: 

Zus= 19,944Q-95 .7Q2 

the slope of the curve is merely 

dZ = 19,944-191 .4Q 
dQ 

At the optimum condition, the slope is equal to zero . 

Solving f o r Q : 

0=19,944-191.4Q 

Q=19,944/191 . 4 

Q=104 
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At this quantity, the unit price can be computed from 

the relationship: 

P=62,964-95.7Q 

P=$53,0ll 

The theoretical optimum price and volume was then known for 

both market areas. However, Project Team 2 decided at a 

group meeting to select a price and volume different from 

the optimum. It was decided to take advantage of the price 

break that occurs when the quantity exceeds 150. An annual 

quantity of 160 wa s sel ected per market area. This decision 

was made for the following reasons: 1) market share 

increases from 9% to 13%, 2) manufacturing plants would be 

utilized at near full capacity, 3) lucrative spare parts 

sales would be enhanced in the future, and 4) a general 

feeling that higher volumes would be better for the long 

term outlook of the company. 

It was acknowledged that the higher unit volumes woul d 

resul t in a lower annual profit in the short run. The 

penalty is shown on the profitability analysis graph to be: 

$2,855,500 - $2,580,800 = $274,700 

17 



This completes the optimization of price and volume by 

application of economic theory . It is realized that certain 

simplifications were made -- for example, overtime costs and 

exchange rate variations were ignored. Nevertheless, it 

could be shown that those factors have little impact on the 

optimum condition, which is largly driven by competitive 

market pricing levels. 
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LINEAR PROGRAM MODEL FORMULATION 

CALCULATION OF COST 

I) Cost calculations (per unit) for product 

manufactured in USA and sold in USA market. 

TYPE OF COST 

MATERIAL 

LABOR 

INDIRECT 

TOTAL (EQUATION) 

TOTAL 

(L = $1. 0) 

(L = $1. 6) 

(L = $1. 9) 

(L = $2.2) 

REGULAR TIME 

$17280 + 6033L 

$5980 

$6800 

$30060 + 6033L 

$36093 

$39713 

$41522 

$43333 

19 

OVERTIME 

$17280 + 6033L 

$6624 

$6800 

$30704 + 6033L 

$36733 

$40357 

$42 1 66 

$43977 



II) Cost calculati ons (per unit) for product 

manufactured in USA and sold in European market. 

TYPE OF COST 

REGULAR TIME OVERTIME 

MATERIAL $17280 + 6063L $17280 + 6063L 

LABOR $5980 $6624 

INDIRECT $6800 $6800 

SHIPPING $1400 $1400 

DUTY $300 $300 

INVENTORY $751 + l 51L $751 + l51L 

TOTAL (EQUATION) $32511 + 6214L $33 1 55 + 6214L 

TOTAL 

(L = $1. O) $38725 $39369 

(L = $1. 6) $42453 $43097 

(L = $1. 9) $4-4317 $44961 

(L = $2.2) $46182 $46825 
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III) Cost calculations (per unit) for product 

manufactured in Europe and sold in USA market. 

TYPE OF COST 

MATERIAL 

LABOR 

INDIRECT 

SHIPPING 

INVENTORY 

TOTAL (EQUATION) 

TOTAL 

(L = $1.0) 

(L = $1.6) 

(L = $1.9) 

(L = $2.2) 

REGULAR TIME 

$11635 + 9094L 

3389L 

$6800 

$1400 

$460 + 312L 

$20295 + 12795L 

$33090 

$40767 

$44605 

$48444 

21 

OVERTIME 

$11635 + 9094L 

3728L 

$6800 

$1400 

$460 + 312L 

$20295 + 13134L 

$33431 

$41309 

$45250 

$49190 



IV) cost calculations (per unit) for product 

manufactured in Europe and sold in European market. 

TYPE OF COST 

MATERIAL 

LABOR 

INDIRECT 

TOTAL (EQUATION) 

TOTAL 

(L = $l. 0) 

(L = $l. 6) 

(L = $l. 9) 

(L = $2.2) 

REGULAR TIME 

$11635 + 9094L 

3389L 

$6800 

$18435 + 12484L 

$30919 

$38409 

$42154 

$45900 

22 

OVERTIME 

$11635 + 9094L 

3728L 

$6800 

$18435 + l2823L 

$31258 

$38952 

$42798 

$46646 



CALCULATION OF PROFITS 

(L = $1.0) 

VARIABLE PRICE COST PROFI T 

Xl $52102 $33092 $1 9010 

X2 $47650 $30919 $1673 1 

X3 $52102 $33092 $1901 0 

X4 $47650 $309 19 $1 6731 

XS $52102 $33092 $19010 

X6 $47650 $30919 $16731 

X7 $52102 $33092 $19010 

XS $47650 $30919 $1673 1 

X9 $52102 $36093 $16009 

XlO $47650 $38725 $ 8925 

Xll $52102 $36093 $16009 

Xl2 $47650 $38725 $ 892 5 

Xl3 $52102 $36093 $16009 

Xl 4 $47650 $387 25 $ 8925 

XlS $52102 $36093 $1 6009 

Xl 6 $47650 $ 38725 $ 8925 

Xl7 $52102 $33431 $1867 1 

XlS $47650 $31258 $1639 2 
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PROFITS (CONT.) (L = $1.0) 

VARIABLE PRICE COST PROFIT 

X19 $52102 $33431 $18671 

X20 $47650 $31321 $16392 

X21 $52102 $33431 $18671 

X22 $47650 $31321 $16392 

X23 $52102 $33431 $18671 

X24 $47650 $31321 $16392 

X25 $52102 $36733 $15369 

X26 $47650 $39369 $ 8281 

X27 $52102 $36733 $15369 

X28 $47650 $39369 $ 8281 

X29 $52102 $36733 $15369 

X30 $47650 $39369 $ 8281 

X31 $52102 $36733 $15369 

X32 $47650 $39369 $ 8281 
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CALCULATI ON OF PROFITS 

(L = $1.6) 

VARIABLE PRICE COST PROFIT 

Xl $52102 $40767 $11335 

X2 $47650 $38409 $ 9241 

X3 $52102 $40767 $11335 

X4 $47650 $38409 $ 9241 

X5 $52102 $40767 $11335 

X6 $47650 $38409 $ 924 1 

X7 $52102 $40767 $11335 

X8 $47650 $38409 $ 924 1 

X9 $52102 $397 1 3 $12389 

XlO $47650 $42453 $ 5197 

Xll $521 02 $39713 $12389 

X12 $47650 $42453 $ 5197 

X13 $52102 $39713 $12389 

X14 $47650 $ 42453 $ 5197 

X15 $52 1 02 $39713 $12389 

X16 $47650 $42453 $ 5197 

X17 $52102 $4 1 309 $10793 

X18 $47650 $ 38952 $ 8698 
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PROFITS {CONT . ) (L = $1.6) 

VARIABLE PRICE COST PROFIT 

X19 $52102 $4 1309 $10793 

X20 $47650 $38952 $ 8698 

X21 $52102 $41309 $10793 

X22 $47650 $38952 $ 8698 

X23 $52102 $41309 $10793 

X24 $47650 $38952 $ 8698 

X25 $52102 $40357 $11745 

X26 $47650 $43097 $ 4553 

X27 $52102 $40357 $11745 

X28 $47650 $43097 $ 4553 

X29 $52102 $40357 $11745 

X30 $47650 $43097 $ 4553 

X3 1 $52102 $40357 $11745 

X32 $47650 $43097 $ 4553 
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CALCULATION OF PROFITS 

(L = $1.9) 

VARIABLE PRICE COST PROFIT 

Xl $52102 $44608 $ 7494 

X2 $47650 $42154 $ 5496 

X3 $52102 $44608 $ 7494 

X4 $47650 $42154 $ 5496 

XS $52 1 02 $44608 $ 7494 

X6 $47650 $42154 $ 5496 

X7 $52102 $44608 $ 7494 

XS $47650 $42154 $ 5496 

X9 $52102 $41522 $10580 

XlO $47650 $44317 $ 3333 

Xll $52102 $41522 $10580 

Xl2 $47650 $44137 $ 3333 

Xl3 $52102 $41522 $10580 

Xl4 $47650 $44317 $ 3333 

Xl5 $52102 $41522 $10580 

Xl6 $47650 $44317 $ 3333 

Xl7 $52102 $45250 $ 6852 

X18 $47650 $42799 $ 4851 
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PROFITS (CONT.) (L = $1.9) 

VARIABLE PRICE COST PROFIT 

Xl9 $52102 $45250 $ 6852 

X20 $47650 $42799 $ 4851 

X21 $52102 $45250 $ 6852 

X22 $47650 $42799 $ 4851 

X23 $52102 $45250 $ 6852 

X24 $47650 $42799 $ 4851 

X25 $52102 $42166 $ 9936 

X26 $47650 $44961 $ 2689 

X27 $52102 $42166 $ 9936 

X28 $47650 $44961 $ 2689 

X29 $52102 $42166 $ 9936 

X30 $47650 $44961 $ 2689 

X31 $52102 $42166 $ 9936 

X32 $47650 $44961 $ 2689 
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CALCULATION OF PROFITS 

(L = $2.2) 

VARIABLE PRICE COST PROFIT 

Xl $5 2102 $48444 $3658 

X2 $47650 $45900 $1750 

X3 $52102 $48444 $3658 

X4 $47650 $45900 $1750 

XS $52102 $48444 $3658 

X6 $47650 $45900 $1750 

X7 $52102 $48444 $3658 

XS $47650 $45900 $1750 

X9 $52102 $43333 $8769 

XlO $47650 $46182 $1468 

Xll $52102 $43333 $8769 

Xl2 $47650 $46182 $1468 

Xl3 $52102 $43333 $8769 

Xl4 $47650 $46182 $1468 

Xl5 $52102 $43333 $8769 

Xl6 $47650 $46182 $1468 

Xl7 $52102 $49190 $2912 

Xl8 $47650 $46646 $1004 
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PROFITS (CONT.) (L = $2.2) 

VARIABLE PRICE COST PROFIT 

Xl9 $52102 $49190 $2912 

X20 $47650 $46646 $1004 

X21 $52102 $49190 $2912 

X22 $47650 $46646 $1004 

X23 $52102 $49 190 $2912 

X24 $47650 $46646 $1004 

X25 $52102 $43977 $8125 

X26 $47650 $46826 $ 824 

X27 $52102 $43977 $812 5 

X28 $47650 $46826 $ 824 

X29 $52102 $43977 $8125 

X30 $47650 $46826 $ 824 

X31 $52102 $43977 $812 5 

X32 $47650 $46826 $ 824 
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DECISION VARIABLES - DEFINITION OF TERMS 

PLANT LOCATI ON MARKET LOCATION 
USA EUROPE EUROPE USA 

VARI- REG. OVER REG. OVER 
ABLE TIME TIME TIME TIME 

CALENDAR OUARTER CALENDAR QUARTER 
I II III IV I I I III IV 

Xl 
X2 
X3 :·:·:·:·:·:::·:·:·:·:·::: 

X4 
XS 
X6 
X7 
XS 

XlO :-:·:·:·:·:·:·:·:·:·:·:·: 

Xl7 
Xl8 
X19 
X20 
X21 
X22 
X23 
X24 
X25 
X26 
X27 
X28 
X29 
X30 
X31 
X32 

:·:·:·:·:·:·····.·:.·.· 

...... ·.·.:.•;:.·. 

·:·:·:·:·:·'.·'.·'.·'.·'.·:·:· 

·::.·:.-::::.·:. 
::···:·::·:·:·;:.:.;: 

·.-.................... . 
:·:·:·:::.;;·: .. ·: 

Example : Xl represents the quantity of units produced in Europe 
in the first quarter on regular time for the USA market in 
the first quarter. 
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MODEL FORMULATION 

I) Objective Function 

Maximize profits, 

L = 1 (exchange rate) 

Max z = 19010 Xl + 16731 X2 + 19010 X3 + 16731 X4 + 

19010 X5 + 167'..ll X6 + 19010 X7 + 16731 XS + 

16009 X9 + 8925 XlO + 1 6009 Xll + 8925 Xl2 + 

16009 X13 + 8925 Xl4 + 16009 Xl5 + 8925 Xl6 + 

18671 Xl7 + 1 6392 Xl8 + 1S671 Xl9 + 16392 X20 + 

1S671 X21 + 16392 X22 + 18671 X23 + 16392 X24 + 

15369 X25 + 8281 X26 + 15369 X27 + S2Sl X28 + 

15369 X29 + 8281 X30 + 15369 X31 + S281 X32 

L = 1.6 

Max z = 11335 Xl + 9241 X2 + 11335 X3 + 9241 X4 + 

11335 X5 + 9241 X6 + 11335 X7 + 9241 XS + 

12389 X9 + 5197 XlO + 12389 Xll + 5197 X12 + 

123S9 Xl3 + 5197 Xl4 + 12389 Xl5 + 5197 Xl6 + 

10793 Xl7 + 8698 XlS + 10793 Xl9 + S69S X20 + 

10793 X21 + 869S X22 + 10793 X23 + S69S X24 + 

11745 X25 + 4553 X26 + il745 X27 + 4553 X28 + 

11745 X29 + 4553 X30 + 11745 X31 + 4553 X32 
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Objective Function (Cont. ) 

L = 1.9 

Max z = 7494 Xl + S496 X2 + 7494 X3 + S496 X4 + 

7494 XS + S496 X6 + 7494 X7 + S496 X8 + 

10S80 X9 + 3333 XlO + 10S80 Xll + 3333 Xl2 + 

10S80 Xl3 + 3333 Xl4 + 10S80 Xl5 + 3333 Xl6 + 

6852 Xl7 + 4851 Xl8 + 68S2 Xl9 + 48Sl X20 + 

68S2 X21 + 48Sl X22 + 68S2 X23 + 48Sl X24 + 

9936 X25 + 2689 X26 + 9936 X27 + 2689 X28 + 

9936 X29 + 2689 X30 + 9936 X31 + 2689 X32 

L = 2.2 

Max z = 36S8 Xl + 17SO X2 + 36S8 X3 + 1750 X4 + 

36S8 XS + 17SO X6 + 3658 X7 + 1750 XS + 

8769 X9 + 1468 XlO + 8769 Xll + 1468 Xl2 + 

8769 Xl3 + 1468 Xl4 + 8769 XlS + 1468 Xl6 + 

2912 Xl7 + 1004 Xl8 + 2912 Xl9 + 1004 X20 + 

2912 X21 + 1004 X22 + 2912 X23 + 1004 X24 + 

812S X25 + 824 X26 + 8125 X27 + 824 X28 + 

8125 X29 + " 824 X30 + 8125 X31 + 824 X32 
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II) Subject to 

Demand Restrictions 

- First Quarter in European market 

X2 + XlO + Xl8 + X26 = 50 

- First Quarter in USA market 

Xl + X9 + Xl7 + X25 = 55 

- Second Quarter in European market 

X4 + Xl2 + X20 + X28 = 30 

- Second Quarter in USA market 

X3 + Xll + Xl9 + X27 = 25 

- Third Quarter in European market 

X5 + Xl3 + X21 + X29 = 30 

- Third Quarter in USA market 

X6 + X14 + X22 + X30 = 35 

- Fourth Quarter in European market 

XS + Xl6 + X24 + X32 = 45 

-Fourth Quarter in USA market 

X7 + Xl5 + X23 + X31 = 50 
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Capacity Restrictions (Regular Time) 

- F i rst Quarter i n European p l ant 

92 Xl + 92 X2 <= 4140 

- First Quarter in USA pl ant 

92 X9 + 92 XlO <= 4600 

- Second Quarter i n European p l ant 

92 X3 + 92 X4 <= 4140 

- Second Quarter in USA plant 

92 Xll + 92 Xl2 <= 4600 

- Third Quarter in European plant 

92 XS + 92 X6 <= 1 840 

- Third Quarter in USA plant 

92 Xl3 + 92 Xl4 <= 4600 

- Fourth Quarter in European plant 

92 X7 + 92 XB <= 5330 

- 'Fourth Quarter i n USA plant 

92 Xl5 + 92 Xl6 <= 2760 
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Capacity Restrictions (Overtime) 

- First Quarter in European plant 

92 Xl7 + 92 Xl8 <= 600 

- First Quarter in USA plant 

92 X25 + 92 X26 <= 700 

- Second Quarter in European plant 

92 Xl9 + 92 X20 <= 600 

- Second Quarter in USA plant 

92 X27 + 92 X28 <= 700 

- Third Quarter in European plant 

92 X21 + 92 X22 <= 200 

- Third Quarter in USA plant 

92 X29 + 92 X30 <= 500 

- Fourth Quarter in European plant 

92 X23 + 92 X24 <= 500 

- Fourth Quarter in USA plant 

92 X31 + 92 X32 <= 250 
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Nonnegativity Restrictions 

Xi >= 0 
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DISCUSSION OF RESULTS 

I) For the case of exchange rate L = $1.90, the maximum 

profit attainable would be $2,478,694 which would be 

the result of the following production program for 

the entire year. 

Units Produced Using Regul ar Time 

Pl ant 

Location 

Europe 

USA 

Variable 

X2 

X4 

X6 

X7 

XS 

X9 

Xl1 

Xl3 

Xl4 

Xl5 

Value 

(Units) 

45 

30 

20 

12.93 

45 

50 

25 

30 

12.82 

30 

38 

Profit 

($/Unit) 

5496 

5496 

5496 

7494 

5496 

1 0580 

10580 

10580 

3333 

10580 

Total 

Profit 

247,320 

164,880 

109,920 

96,897 

247,320 

529,000 

264,500 

317 ,400 

42,729 

317,400 



Units Produced Using Overtime 

Plant 

Location 

Europe 

USA 

Variable 

Xl 8 

X22 

X23 

X25 

X31 

Total Profit 

Value 

(Units) 

5 

2 .17 

4.35 

5 

2.71 

Prof it 

($/Unit) 

4851 

4851 

6852 

9936 

9936 

Total 

Profit 

24,755 

10,527 

29,806 

49,680 

26,922 

$2,478,694 

The Variable column lists the basic variables that were in 

the last tableaux, where the optimum objective function was 

established. 

The Value column represents the number of units of each 

basic variable that should be produced in order to generate 

the maximum feasible profit . 

For example, X2 ~ 45 means that 45 units should be 

manufactured during regular time in the European plant to 

satisfy the European market during the first quarter of the 

year. 
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PRODUCTION PLAN RESULTS 

FOR THE BASE CASE EXCHANGE RATE OF $1.90=£1.00 

5 0 ..... . ..................................................................... . ................................ 

u 45 .................................................................... . 
N 
I 40 

T 35 
s 

30 

p 25 
R 
0 20 
D 
u 15 

c 10 
E 
D 5 

0 

X2 X4 X6 X7 X8 X9 Xll Xl3 X14 X15 X18 X22 X23 X25 X31 

LINEAR PROGRAM VARIABLE 
(ALL OTHER VARIABLES EQUAL ZERO) 
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II) Percentages of the production program distribution. 

Percentage 

47.81. 

46.25 

3.75 

2.1.9 

1.00.00 

Units to be 

Produced 

1.53 

148 

1.2 

7 

320 

Plant Location 

Europe 

USA 

Europe 

USA 

Regular Time/ 

overtime 

Regular Time 

Regular Time 

Overtime 

Overtime 

From the above table we conclude that about 94% of the units 

would be produced during regular time and about 6% would be 

produced during overtime. It is also evident that both 

plants would share the overall production program equally 

through the whole year. 
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Optimal Production Plan 

Plant 

Europe 

Regular 

Time 

Overtime 

USA 

Regul ar 

Time 

First 

Quarter 

45 

5 

50 

Overt ime 5 

Tot a l 105 

32.8% 

Second 

Quarter 

30 

0 

25 

0 

55 

17.2% 

41 

Third 

Quarter 

20 

2 

43 

0 

65 

20.3% 

Fourth 

Quarter 

58 

4 

30 

3 

95 

29.7% 

Total 

153 

11 

1 48 

8 
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PRODUCTION PLANNING CAPACITY DISTRIBUTION 

p 

E 50 
R 

----- 47 81 ............................................................................................. . . . 46 . 25 

c 45 
E 4 0 .. 
N 
T 35 

c 30 .. 
0 

25 
N 
T 20 .. 
R 
I 15 ·· 
B 10 .. u 
T 5 
I 
0 0 
N EUROPE 

3. 75 
·············· 2 .19·········· ...................................... 

..... .. . . .. 
::- ·:· .:: ·:.:- : .. .. .. ..... . ... . . . . . 

EUROPE USA USA 
REGULAR TIME OVERTIME REGULAR TIME OVERTIME 

410. 



Optimal Distribution Plan 

First 

Quarter 

Second 

Quarter 

Third 

Quarter 

Fourth 

Quarter 

Market 

Location 

USA EUR USA EUR USA EUR USA EUR 

Production 

Plant 

EUR 

USA 

0 

55 

50 0 

0 25 

42 

30 0 22 17 45 

0 30 13 33 0 



III) Dual Price 

The dual price represents the profit generated per 

constraint so that multiplying this number by the 

right hand side value of each constraint and 

adding up all these values will give the total 

profit. 

Row Constrai nt Right Hand Dual Price Profit per ~f 
Identity Side Value cA••t ... ~ Constr int 

2 EUR Demand 50 4851 242,550 

First Quarter 

3 EUR Demand 30 5496 164,880 

Second Quarter 

4 USA Demand 55 9936 546,480 

First Quarter 

5 USA Demand 25 10580 264,500 

Second Quarter 

6 EUR Demand 35 3333 116,655 

Third Quarter 

7 USA Demand 30 10580 317,400 

Third Quarter 

8 EUR Demand 45 4854 218,430 

Fourth Quarter 

9 USA Demand 50 6852 342,600 

Fourth Quarter 
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Row 

10 

11 

14 

16 

1 7 

22 

25 

Constraint Right Hand Dual Price Profit per 

Identity Side Value Constraint 

Regular Time Capacities 

EUR 4140 7.01 29,021 

First Quarter 

USA 4600 7 32,000 

First Quarter 

EUR 1840 23.51 43,258 

Third Quarter 

EUR 5330 6.98 37,203 

Fourth Quarter 

USA 2760 40. 52 111,835 

Fourth Quarter 

Overtime Capacities 

EUR 200 16.50 3,300 

Third Quarter 

USA 250 33.52 8,380 

Fourth Quarter 

Total Profit 2,478,694 

For example, the satisfying of the demand in 

Europe during the first quarter would result in a 

profit of $242,550 . 
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SENSITIVITY ANALYSIS 

A. Study of Postoptimal Parameters 

I) Objective Function Coefficient Ranges 

In order for each basic variable to remain in the 

optimal solution, its objective function coefficient 

would be allowed to fluctuate between two limits which 

are called; allowable increase and allowable decrease. 

(Please refer to the table on page 46.) 

For example, if management defines a program that 

generates an increase above $3087 in profit per unit 

produced in the European plant using regular time, 

during the first quarter for the European market, then 

a new optimal production plan has to drop the above 

variable in order to keep feasibility. 
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!''.-· --------------- -------------------------- ----
R R AN GES IN WHICH THE BASIS IS UNCHA NGED : 

( i·-' . ,", 
l''l.---- - --- ------.....,;.L.C.0£Ef. IC I ENI RANGES 
i" VAR I AuLE CURRENT ALLO WA BLE 

( [", COEF INCREASE 
ALLOWABLE 
DECREASE 

lNF[NITV 7~~ •. QQOQOO 3086.9991.60 __ _ _ 

~.-----.l.>-<------5~4,_9,_,6,, • ..,0,.0.wO.uO.uO.u0,__ ____ 1...,N~,F_.I..._N~I~I~Y~--~6't.5....0_0.00.0.0 ___ __ -----
ii' X3 7494.000000 3086 . 000000 INFINITY 

( !,! X4 5496.000000 INFINITY 645 . 000000 
. i3j )0 749!t..._OOOOOO 5 24 8 ,._2-2.6090 -1.NE.IfilD'_ ________ _ 

I'! X6 54 96 . 000000 INF IN I TY 2163 . 00000 0 
( js! X7 7494.000000 3.000000 642. 000000 

<ti XB 5496 . oooooo Itff.Ifil.IY 3. Q.OJ).QO.D. 
'i X9 10580 . 000000 INFINITY 644.000000 

( •I XlO 3333.000000 2 162.000000 INFIN ITY 
•; X.11 1 0.5-aQ . 000000 INFINITY 64~ .... 0Jt0.0.DJ ____ _ 

!,o· Xl2 3333 . 000000 2163.000000 INFINITY 
r b~ X13 10580.000000 INFINITY 644.000000 

;:'~--)( I !t 3 3-13.. 0 0 0 0 0 0 I 5 1 B • 0 0 Q.2!tJ), ___ __6.i_'t_o.QQlJ.0.Q.0 ___ - - ------
h~ Xl 5 10580.000000 INF INITY 3 727.999760 

r i'' X 16 3333 . 000000 5 248 .996090 INF lNITY 
,,,; Xl 1 6.85.Z...0"'-0"-0"-0"-0,...o..._ __ _,_3 0 B !t • 0 0 0 ooo N.Ell:U.IY .... --
!'! x 18 485 l.. 000000 645.000000 2 162. 0 0000 0 

( • · Xl9 6852. 000000 3728.000000 INFIN ITY 
:1• _____ x.2.a__~as 1.oooooo 6!t5 . QO.oooo INEl1HlY 
,,,. X2 l 6852. 000000 5246.000000 INF IN I TY 

f .. X22 4651 . 000000 INFINITY 1 518.000240 
' ' ,:·: J .23 685 2.._QQQQ.OO Q(t,2_._0.0.0..QQO · 3 . .J).Q.OJlOJ)_. _ ________ _ 

•" X24 4851.000000 3.000000 I NFINITY 
( '' X25 9936 . 000000 644 .000000 3084. 00000 0 

__ J2.6 6..8.9 •• 0...CJl_QO..Q .l.6.Z...O.Q.QOOO IN£..I1HD'. 
X27 9936 . 000000 6 440000000 INFINITY 
X28 2689 . 000000 2807.000000 INFINITY f. . 

. .X.2.2 9.9.3.6 •. 0.0.QOOO .6~QQQOOO .Jl'lE.Hl.l.T.)' __________ _ " ---
X30 2689.000000 644.000000 INFINITY 
X31 9936 . 000000 INF INI TY 3083 . 999760 ( 

" ____ )02__ ___ 2.P.B.9_ • .D.O.Q.O..O~O 5248.99JLQ9.Q__ .-1.NEHHll_ ______ _ 
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II) Right-hand side ranges 

This means that the right-hand side of each constraint 

can fluc tuate between t he allowable increase and 

decrease and still generate the same set of basic 

variables in the optimal feasible solution. 

(Please refer to the table on page 48. ) 

Taking the first constraint (row 2). If the demand in 

Europe is increased by more than 1.52 units, the 

optimal feasible solution would change. We cannot 

predict what the new production plan that will be 

generated by this change would be like. 

47 



- -- - - - - - --- - -- -------- --------
..... 1'"• r.11.>n tnf\1-.u .) J. U'- ""''•1' 1.. ..,, 
p~.__RO.W.. Cll8BEtH l!LLOJL.\...(ll E A L.LOJiAlll. 
;~; . RHS INCREASE DECREASE 

) :,;' 2 50.000000 1.521739 5.000000 .. 
•Sf, 3 30._o_orn l :! • Q Q !l.QO. (L_ 3 0 ._pJL(lOJl.0 
~;.; 4 55.000000 2.608695 5.000000 ) ~l! 5 25.000000 25.000000 25. 000000 

6 3!!.PQQQQQ 1 01 1391.3.__ l z. 8 24_0.f!. 
7 30.000000 7.173913 30. 000000 . ~" 8 45.000000 0.000000 4.347826 . ' f2: --5.Jh.Q.0 0 0 0 0 Q.Jl.O..QQQQ 4ol':t..!f!26 

kJJ-- 10 4140.000000 460.000000 140.000000 I ! 
• ('I 11 4600.000000 460.000000 240.000000 

.,J 
12 4140,..Q.QOO.QO INF ItillY U8.Q,J).Q_OJlQO 

1 "r--
I'": 13 4600.000000 INFINITY 2300.000000 

( r'i 14 1840.000000 1180.000000 660.000000 ,,. 15 4 6 0 Q .J)J)J)J)_QJJ ItiEltiil.Y_ Ml..o.0.0.QQ.Qi 

- ~~ 16 5330.000000 400.000000 0 . 000000 
1•1 17 2760.000000 400.000000 0.000000 
!$' 1 a b.!to . QQ QQQQ HIEirilD: li..Q...Qfil!OJLQ__ 
;: 19 700.000000 INFINITY 24 0.000000 
!!~ 20 600.000000 INFINITY 600.000000 
' :s --2.1 _JQQ...Jl.Q.QOOQ INEltH.IY 10 o .. .oJllJ.o.oJL -· ·"'~ 22 200.00.0.000 ....- 11 ao ... 000000 20.Q..illl.0031 
" 23 500.000000 INFINITY . soo.000000 

• ' 24 400.000000 INFINITY 0.000000 
25 zso.oa.o..ooo !t00.000000 .000000 ..... ..-.--..... _ .... _ ..... _ -- -.. 



B. Exchange Rate Sensitivity 

I) Objective Function Values 

The basic exchange rate used up to this point has 

been $1.90 equals 1 Pound Sterling. At that rate the 

value of the objective function is $2,478,694. To 

test the sensitvity of the model costs were 

recalculated with exchange rates set at L = $1.0, 

L = $1.6 and L = $2 . 2 . Further investigation 

revealed that the exchange rate of L = $1.0 had 

ocurred onl y once in the past and has been dropped 

from this discussion. 

At L = 1.6 the value of the objective function is 

$3,379,493 which is an increase of $900,799. At L = 

2.2 the value is $1,578,535 a decrease of $900,159. 

Because of the magnitude o f f;j,e changes in the val ue 

of the objective function¥ !/(,.to small changes in 

the exchange rate, it is recommended that further 

analysis be done regarding anticipated return of 

investment which includes exchange rate 
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/;/.I 
'I! J 'i Decision Variables 

iJA 
~ ·!r 
~ 

Two decision variables changed when going from L = 

$1.9 to L = $2 . 2 . Xl4 (units built in the USA for 

the European market during the third quarter) 

changed from 12.82 to 15 . 0 and X22 (units built in 

Europe using overtime for the European market 

during the third quarter) changed from 2 . 18 to o.o. 

Since no other variables changed it is assumed that 

the cost of shipping to Europe and paying duties 
. ,,. . 

was less than the incresed cost of material s and 

labor in the European plant. 
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CONCLUSIONS 

*l The profit objective should be on the order or 

$2.5 million. 

*l The production plan is based on production for 

local markets in both Europe and the USA, except 

in the third and fourth quarters. In the third 

quarter, 13 units produced in the USA should be 

exported to Europe and in the fourth quarter, 17 

units produced in Europe shoul d be exported to the 

USA. 

*) The demand of both markets is expected to be 

satisfied completely and plant capacity is being 

utilized fully . 
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V!'l/SP co-iv:~SATIONAL MIJNtTC 

l" AY l qOJI) XI + 167'.H '(l + lQ'llO X3 + 16731 X4 + 19010 XS 
+ 16711 X6 + 10010 X7 + 16731 XS + 16 00q xq + oqz5 Xt O 
+ 160nq XII • qqz<; XI?+ lo~oq XI)+ gqz5 Xl4 + 1600q XIS 
+ ~q'c; X!"' • 11'>71 Xl7 + l'>,1? Xlq + 18671 Xl 9 + l'!>}lq x:o 
• l~ ... 71 X ~I + 11,iq' l( l' . l~h1 1 X?1. lb)qz <24. 1•}6q XlS 
• gzq1 X26 + IS)6q X27 + 1231 x z~ • IS)oq XZ'I + dldl X30 
• l'\)l,'I int + q?'ll X3' 

'iU!'J "C. T Tl) 

?I x ~ • XI O + XPI + x 26 = '\ () 

) I '(4 • X I ~ • X ~J • X '~ = )l) 
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l " I X7 • '( \ c; • JC;n + '( 11 = .::; (' 
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1 4 l 'I.' X I I + '} 7 x \ z <: 4600 
I 5 l , . '( ~ • '1 • )( ., <= 114 0 

\ ... ' ,, ? 
XI ' + ., , Xl4 <= 46C'J 

1 7 l q7 X7 • qz '< 8 <: 531C 
1-'lt 'l ? r I'> • ') 2 l( 16 <= ~760 

\ 9 1 ., ' • lC I 7 + Q? XI~ <= bOO 
:? (' , q? '( z c; + qz X2 6 <= 7cn 
' I l 

. .,. ti'" • ., ? ~ :? ., <= ~0'.l 
??l <l? 'Ip + ". X? ~ <= 70-) 
2 11 ~) X? I + 1 ,? X22 <= 2C1 
~4 J Q~ '( Hl + <12 x \ •) <= ;oo 
, '\ l q> '( (' '\ + oz X24 <= 40'1 ... .., 'I.> '( 3 I + '12 x '\ 2 <= ,--

~ :>v 
F .. _." 
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OPTlMUM ~OUNO tT jJEP ·. . : ~·=-~zr.~ ~~· ~ ,.. .. 
OBJECTIVE FUNCTION 

ll 521tl!700.00 

··­' · .. 

V~RIASLE VALUE REDUCED co~r 
x1 0.000000 -o.00013z 
x2 1t5.oooooo o.ooog~ 

·''t- ---X3 lS.000000 OoOOO 
·" Xlt 300000000 0.000000 
,· X5 0.000000 't80'to996090 
: ·-·--- X6- ZO. OOMOO. Oo OOOOOO--

X7 17.282608 00000000 
X8 lt0.65l16l 0.000000 

-·- ___ __)(g_ so. 000000 .. 0....00-0000-
X 10 · 0. 000000 48040996090 
Xll 3,'t73260 0,000000 

-----X-12-.. O...o.MO.C.O. 't 80 5, 000000. 
----~ 30.00000 .0...000000 

Xl4 12.826086 00000000 
Xl5 30.000000 00000000 

-- - .... Xlh- __ -O-.£lOOOOO _ _JBQ!t~.9.9.60..9.0-

X l 7 lo52l73Q 0.000000 
Xl8 S.000000 00000000 

. -------Xl!J.---- --6.. 5:Z 1139 a. 000000 
X20 0.000000 62.998535 
X2l 0.000000 480lte996090 

· ____ .x.z.z :z. 113913 _.14.QOni>no 
X23 0.000000 -0.000732 
X21t 4.347P2b 0.000000 

------ - llS-. 3,'t78?6 O.D.OJl!l.00-j 
X26 00000000 4809.000000 i 
Xl7 0.000000 6't0o000000 , 

_____ X28 ___ o..no.oaoo ___ --5..ltlt9. oonnao_'. 
X29 0. 0000 00 6400000000 
X30 0.00 0000 644.000000 

------X3.l - 2. 11 73.9.J.. n. 000000 
X32 0.000000 lt809o000000 
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2 I 0 . 0'.)1)000 I 30CJ') . 000000 
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l 71 I) . 000000 39 . 576080 
18 1 0 . 000000 6 . 95S52 l 
P l '.l . ') ,J 0000 35 . R<l l 296 
~ r) 1 ) 30 . co 1)1) ') ; I) . 00 0000 
.~ ll 0 . ()'.) 000(1 28 . 93 4 7 69 
?2 1 100 . 000000 0 . 000000 
23 1 '.) . ()I) l'\001) Sl . 1630 40 
24 1 5') '.) . I)') 0000 o . 000000 

'"' 1 
n . n •J'.lf10" 35 . 9912<1'.> 

~ '- 1 "l . 0'1:1Q")() I) . OO 00 O'.'l 

<jf) . I TE~~T !O'I' = 25 



RA NG":; IN WH ICH THE !3 t. STS I S UNCHA NGEO : 

Q'l J COFl=F ! CI F.N T ~A'IG~$ 
VA?. I AC\ Lf CUR-'l!'NT ~LLO WA e L E: ALLOWA 3LE 

CO fr INC RE ASE OcCil.E ASE 
X I 190l lJ . 'J:JOOOO -0 . 000732 I NFINI TY 
X2 1 673[ . ')00000 ! NFTN I TY - 0 . 0 0 0 73 2 
10 1no 10 . nnoooo ..,~ . Qqg53 5 3000 . 9 9 9510 
1(" 16 7"'! . 'JO JIJ ')J l'<F!'l{T Y 6 2 . 9q55 35 
X" \Q010 . ')00000 1t?. ·'1 4 . QQ60" i) JN FINYTY 
X6 16711 . JOOOOO I NF IN I TY ~ '10 4 . 996090 
X1 t ') (' l ') • J ') 00 0 0 ~'104 . ~96(\Q!) - 0 . 000 7 32 
l( 3 167~ 1. 000'100 -0 . 000 7'.\2 4 30 4 . 9 9 6090 
X1 !AOOQ . 000000 TNF I N ITY 640 . 000000 

'( ! ,, f>')?< . 'J'l'JCO'l 4 d04 . ~06QQ0 fr-JCT NI TY 
X l 1 l :-, l'"'l . 1)00'1'10 ?66 1 . 9002 7 ~ 640 . 000000 
x 12 Aq~~ . 000000 430'i . :)00000 I NFINITY 
x t '\ I 6 "0'> . 00 000 0 It.JFI N ITY S40 . 0000CO 
( l 4 ~; 2 5 . j:JQ(l0l) t. ~04 . 996000 64 4 . 000000 
X I <; lAOn9 . 00000C f'IF I NITY 1)4 0 . 000000 
1 l h ~-;2s . r:oo ~~00 4 30'· · "'lf-090 J"IC [NTTY 
X 1 7 I fl6 ~ l • 0')00 00 4 JJ4 . q9~ OQfo -0 . 000732 
x:. l •~ 163'<2 . o rrno'lC - J . OJ0 7 32 4 30 4 . <l<l6090 
XIQ I q6~ I . 00001)0 l "lF IN!TY 62 . 9Q8535 
x~o 1 '>~?'> . 0000C'l t-~ . 9Q~ 5 15 !NF I NrT Y 
ll 2 I Ult, 7 t . Oi)C'OOO 4 .'\04 . 996090 I NF IN {TY 
X22 l ".' q 2 .i')')0') •)0 I NF TN I TY 4!1()4 . 9960?0 
<?1 10$ 7 1 . 00·JOO'l - 'l . 000 73 2 Jll F I NITY 
X24 163~2 . '."10(1000 I NF I !l:ITY -0. 000732 
x ?. ~ 1 ' 369 . 000010 640 . 000000 4809 . 000000 
Y26 S2~ 1 . ~'lO'l 'lO <,'l'.)9 . 000000 !NF !'HTY 
Xl1 l "3o~ . ')')O 'JOO 61, 1 . 00000J INFINITY 
'( ~ R ~? ~ 1 . C'')'.JOO'l <441 . C".>OOJC I NF INI TY 
x 2,, 1 "367 . (')0" 0 'l '>4" . 0 :J~ oc 0 INF I NITY 
X)J ~zc I . :JOQOOC S44 . OCG0:J{; ! NF I''H TY 
)( 1 l I "oco . )OOooo '- '> r'I . OOOC'Of' 4 .0!) 9 . 0 00000 
x ~2 !l2'\l , •100')0') 4'lJ9 . 000000 INF l'H TY 



•' 

"' 

---- - -- --------
RIGHTHANO SIOE RANGES 

ROW CURRENT ALLOWAeLE ALLOWABLE 
- -- RMS I NCR EA SE 0 EC_lt E AS.~ . 

z 50.000000 1•'21ti• 1.~1ezw · 
1 30.000000 15.oooooo 3.~1az.O 

- • - - - ·- -4 - --S.S...000040--- - - - ·- -~l.04l4- ·-· --- -3. ~.1420601>--
5 zs.000000 0.000000 0.000000 
6 zs.000000 0.000000 0.000000 

- -- --.:r----~l-'>5-u-110c..,O~O·O.OO. 113913 \2,826086 
8 30.000000 T.173913 30.000000 
9 ~5.000000 0.000000 2.717391 

--10 .• - ... -~..00~00.0-------~•001)004.-. ----l-o-T.l:z.3_g.1---
l l 4140.000000 320.000000 llt0.000015 
t2 '600.000000 32~.000000 380.000000 

- l3 - ----41-ltC..OOOM~-- -----32~.Q.{){)00.0- ---- --.1 ~O.OOOZ~0.--
14 '600.000000 INFINITY ~ 280.000000 
15 18~0.000000 1180.000000 660.000000 

-16 ... - - 4-6-0-0..0C>OOOO ---------· l~.f.Jolll:Y--..... - 66-0+-!l~OOu.Ou.01>--
l 7 5330.000000 250.000031 0 .000000 
l~ 2760.000000 250.000031 0.000000 

- -400..Q-O.O-OC.O . -- - .. -~0.000000 lltO.OOOOl.S.--19 -· 
- -----Zu.0---+1~0~0-.~o~o-110~0-110"'0'------.11~N~F~I~N~I~T~YC-..---.:3~su.o ..... ~ou.ou.o~o~o~o,__ 

21 600.000000 3zo.oooooo 600.000000 
22 7000000000 INFINITY 700.000000 

---2~ 200.000000 lS0,000000 Z00.000031 
24 500.000000 INFINITY soo.000000 
25 400 .000000 250 .000031 0.000000 

-·- - ---- 2--0----.1.2~5~0._..~0u.Ou.O~Ou.0>-10'------IL-IN>iif...,lµN11.,ll-Tl-'Yr----..... - .O , 000000 



l 

( 

' j L FILE: 

i ! 
(> - - -

MAX 

FILE FT18F".l0 1 A VM/SP CONVt RSATIONAL MONI TOR SYSTEM 

7494 Xl + 5496 X2 + 7494 X3 + 5496 X4 + 7494 XS 
+ 5496 X6 + 7 494 X7 + 5496 XS + 10580 X9 + 3333 Xl O 

,·'. --~+-10580 XII+ 13.33 X!2 + 10560 Xl3 + 3333 l(J..it_-t 105SQ_XJ.5, ___ ___ __ _ 
' ;-
;•; t 3333 Xl6 + 6852 Xl7 + 4 851 Xl 8 + 6852 Xl9 t 4851 X2 0 
' + 6852 X21 + 4851 X2 2 + 6852 X23 + 4851 X24 + 9936 X25 

!r , _ __ +_z.6.S.9_J{2f>_-t_9.9..36 X27 + 2689 X28 + 9936 X29 + 2689_X30 
i'i + 9936 X31 t 2689 X3 2 

( ;,: SUBJECT TO 
l('E i -- 21 xz_.i._xio_±....X.lJl_+_ ,.x_,_2..._6 ..... =,__ __ 5.._.o...__ -------- ---
, • • >-: ----~3~1-~X.4 + Xl 2 + X20 + X28 = 30 

( ' · 41 Xl + X9 + Xl7 + X2 5 = 55 
i,;~ .--5J x3-±Jll_ -1:...x._.1_,9'-"+,_,x, -<-'-',.__- -'"----------
P1 6 1 X6 + Xl4 + X22 + X30 = 35 

30 ( ,1:;; 7 1 XS + Xl 3 + X21 + X29 = 
----~a~1 __xs_+_JUb--f-_~._,,x~3~z~='----~-'------------

91 X7 + Xl5 + X23 + X31 = 50 
101 92 Xl + 92 X2 <= 4 140 

----llJ 9? X9 . + 92 XJO <= 4600 
-; 121 92 X3 + 92 X4 <= 4140 ... 
··: 1 31 92 Xll + 92 Xl2 <= 4600 ( 
'', _____ _l4 1 _ __92....X5__±__9_,_,_2_,.X,.6_,<.:=~___.Ju.8c4u0,__ _________ _ 

( 
" 151 92 Xl3 + 92 Xl4 <= 4600 
·: 161 92 X7 + 92 XS <= 5330 
",, _ _ _ l 7J __ ~__x l 5 t , 92 Xl 6 <= 2 760 
"' 181 92 Xl7 + 92 XIS < = 600 ,_ 
"' 191 92 X25 + 92 X26 <-= 700 

:; _ ____ 2QJ __ _92_)(J_.2_ t 92 XZD__ <-= .,6,.,_0,.,_0 ____ _ 
( 

( 
21 1 92 X27 + 92 X28 <= 700 
22 1 92 X21 + 92 X22 <= 200 

;•: _____ 23 1 __ -92_x29_~_z_ x 30 <= soo. _________ _ 

( 
24 1 92 X23 + 92 X24 <= 4 00 
251 92 X31 + 92 X32 <= 250 

... .: 
( .. , LP OPTI MUM FOUND AT STEP 22 

!.~-; 

' ------------ - ------------- ---------·-
OBJECTIVE FUNCTION VALUE 

ll 
.-. 

( VARIABLE VALUE REDUCED COST 
i'· ____ ____ l(_l_ _____ J)_._QOOOOO 3.J)Jl.Q . 999760 

"'. X2 45.000000 0 . 000000 
( ;": X3 O.vOOOOO 3066.COOOOO 

!-' X. _3J) ._{)_Q_()Q,~O~O~----~O._. OOJ)J)IJ.l..l,l-_ ______ _________ _ 
i'~ X5 0.000000 524 8 .996090 

( !"; X6 20.000000 0.000000 
r1 
1
-_,. ______ X:J. --- Z..-9-3.'tl.8.2._ .G.O_OOJ)J)'----
!• XS 45.000000 0 . 000000 

( i'" x 9 50 . 000000 o. 000000 
!~:f v : , ____ _,.. ~-----D .• OOOOQ.Q_ 2 l 6 2 . 00.0.QQ.,_ __________ _ 

; Xl l 25.000000 0.000000 
Xl2 0 . 000000 2163.000000 

i!r---~X.ll -3.0 • . 0 .0.0.0QO '-" QQ.QQQ.._ ____________________ _ 

I ' ( ;~9 
I ' 1~;1 

( sg 



- NO. IT ERATIO~S= 22 

( 
RANGfS l N MHICH THE BASIS IS UNCHANGED~ 

--~-~-~~-----.uc. . .L..C..OEEf_l._C-1.E.liL...&Ati~G~EMS _____ ~~----~----
·: VAR I AOLE CURRENT ALLOWABLE ALLOWABLE 

COEF INCREASE DECREASE 
___ .)(l_, ___ 1.49f,_. _QOJ)Q_Q_Q ___ ~3OBQ...-9..29-.16..Q _____ lNE IN1 TY 

,3:1 
( ... 

;,,I 

( 



I 
' ! 

FILE: FlLE FTleFOOl A VM/SP CONVERSATIONAL MONITOR SYSTEM 

I NF HII Ty 6 it..5. • .M.O o..o.o ___ _ 
tJ 
I"-:. z_ 5496.QOOOOO ~ 

'1 i X3 7494.000000 3086.000000 INFINITY 
INFINITY 645.000000 · ' X4 5496 .000000 " ' '-----''-2-___ J.:.U-'LoJ.'-""""-'l.J.L---5u.2C-'4'-"'8. 9..2b 09 o J NFJJU.D'...---------
I NF IN IT Y 2163.000000 
3.000000 642.000000 

-"-"'-"'",,,_,_'--- --_.....INf_IJil..I 3.000.JlQ.Q ______ _ 
INFINITY 644.000000 

2162.000000 INFINITY 
LIL----~l~N~ITY 644.000.QQ..,_ _________ _ 

,j X5 7494.000000 
; : ~ X6 5496.000000 
i' ! X7 7494.000000 I ; 
j !11 l.<B 5496-. 00 OQQO 
; ; i X9 10580.000000 

(. i l: XlO 3333.000000 I l 
l~! Xll l 05.B..0.....0Jt.o..D..O 0 
I ' 

2163.000000 INFINITY 
INFINITY 644.000000 

1:oi x 12 3333.000000 
( 1•:; x 13 10580 .000000 

,._ __ ..,_.,....,_.....,.l.LU-"-"-"'---_,_1~5~1~e~.~0~002!t..0 ~4LQQ.O..O·~o~o---·-------
INF INITY 3727.999760 

5248.996090 INFINITY 

,.,. __ _x.14 3333.QOQQOO 
i'ii X15 10580.000000 

(- ' ·' Xl6 3333.000000 
.~~; l.(11 ..6.85.2.,.000000 WL>UL1LJ.L ___ i3 O.B!Lo OJ1QOO 0 ---1tiE.ill .... I.LTVi_ _ _ 

645.000000 2162.000000 
3728.000000 INFINITY ( 

;•t: Xl8 4851.000000 ... Xl9 6852.000000 
,;? ____ x.2.0 _ __!; e.21 ... JlD...o.o..o o '-"-------5..4-'i_..Q_QO_OO O I Nf_UUJ,.Y_ 

5246.000000 INFINITY 
INFINITY 1518.000240 

· ·~ X21 6852.000000 
( :1 X22 4 05 1.000000 

' '':._ __ __ll2.3__--6.8.52..Jl0_QQ_OO ""----<6-42-~0 00000 ,_QJj_Q~O~O~O ___________ _ 
3 .000000 INF I N I TY 

644.000000 3064.000000 
X24 4851.000000 

( .. X25 9936.000000 
·· ___ ,J26 _ _ __2_6_(}_2_.QC OOOO ~'-"-"Lw.t__ __ ..£.2162_..Q_QQ.QQ_Q ______ I NfJ!H TY ___________ _ 

644.000000 INFINITY 
2807.000000 INFINITY 

., 
X27 9936.000000 

( . . 
XZ8 2689.000000 

.. X.2.'1 9.9..3 6 • ..o_o o o o o l.Ll.L""""-----"6.4 't .• 0.0.Q_O_Q_Q JJ:;EJ.N.l.D'. ---
644. 000000 INFINITY 

INFINITY 3083.999760 
X30 2689.000000 

( X3 l 9936.000000 
" _____ X.32 _ ____ 2..6-13.9_ • .0..QO..QQQ ,_ _ _;.5_2!!_8_.~_Q.2.o__ __ J ~LJNJJ_Y_ _____________ _ 

RIGHTHANO SIDE RANGES ( .. 
' "·--~~.o_w, __ _ C!JRRl'NT ALLOWAflL E ALLQWAS_L,__ ___ _ 

RHS INCREASE DECREASE 
( '·' 2 so.000000 1.521139 5.000000 

·'' ______ _J _____ .3_Q. l)_O..Q.Ql)O ·---·15 ._QQ.QQQ.o_ _ __ _.3.Q , 0.0.0.0..0Q 
" 4 5s.oooooo 2.608695 s.000000 

( .. 5 25.000000 25.000000 25. 000000 
··' ~' 6 35_._0_Q.O.O_Qo ____ 1._l.I.lil.3 _l.Z.826086_,_ __ 
~' 7 30.000000 7.173913 30.000000 

( " 8 45.000000 0.000000 4.347826 
"'--- 9 _ _5-Q._QQQOOO Q_._o_pj).Q_QQ 'u.3.il82-L 
_, 10 4140.000000 460.000000 140.000000 

( (~ 11 4600.000000 460 .000000 240.000000 
.'.'.L -~ 14.Q._QO_PllOO J.NE1N.IJ.y_ ___ 1.380_. _0.0.0_Q.()_Q,__ __ 
~·, 13 4600.000000 INFINITY 2300.000000 c H 14 ia40.oooooo i1so.oooooo 660.000000 
~·. _ ___ _is_ __ ,, 60.o •. o.o.oo_o..o --JN Elli lIL._ ___ 66.0_.oo O_OQO, ____ _ 
f·s; 16 5330.000000 - 400.000000 0.000000 

( '"I 17 2760.000000 400.000000 0.000000 
H ____ lB 60.0~.o.uo.ooo I.NEHHLY L'tO .• J)_p_Qo.o_o__ 
';,. 19 700 .000000 INFINITY 240.000000 
'
3 20 600.000000 INFINITY 600.000000 
_____ 2 L_ _ __ J00 .• .0..0.0_Q.Q_Q___ I NE.ltH.IY 700.0000.09. __ 

• 1•:! 
,"'1 

( !1,; 
I : 

5 
( 



l r 
I FILE: FILE FT1 8F001 A VM/SP CONVER SATIONAL MONITOR SYS TEM 
I 
r1 

( !%o: 
~-'-1 ---- 2 2 

\. 
23 
2 4 
25 

2no,.o~.QQDJ..!0 _ _ _ 1~1'-"an~uo.o..o.a~o,__ __ _..,20.a..n.o.003i 
500.000000 INFINITY 500 . 000000 
400.000000 INFINITY 0.000000 

-~z~sn....o QJJ_Q..O o 4 o o. o o o oo o • o o.ou.oa .... o..._ ___ _ 
i ~ i c ; ;' 
!•l THE TA.6.LEAU.------ - - ----------- ------ - ----
1'! ROW l eASISI Xl X2 X3 X4 

(_ ·•I 1 ART 3087 . 000 O oO OO 30860000 OoOOO 
is' J.,..s __ -=-1.....0.00· ___ o"-"-'. 0...,,0...,0.,__ __ 0....0.01.uo~-·~oc..._..,o_..,o.uo _ __________ _ 
!;,1-----~3~--~·x4 o.ooo o. ooo o. ooo i.ooo 

( li:I 4 X25 1.000 o.ooo o.ooo o. ooo 

I
"' _ _2 X I I 0 . 0 00 0 . O_QQ I • 0.0.0c..-_ _,,o"' • .Ql)J)_ 

'~, 6 Xl4 OoOOO 0 . 000 0 . 000 0 . 000 
(· ''

1 7 Xl3 0 . 000 OoOOO 0.000 0 .000 I.! 
('- B o.ooo o. ooo o • .o.o.o o.ooo 
,is, 9 X23 0 . 000 0 . 000 0.000 0 . 000 

( ,. 10 X2 1.000 1.000 O. OoO 0 .000 
11 X9 o •. o.o.o o. ooo o_..aoo o~o.o.o ___ , ___ _ 
12 SLK 12 0 . 000 OoOOO 92 . 000 0.000 

( '··' .• · . 13 SLK 13 0 . 000 0 . 000 -92.000 o. ooO 

( 

( 

• '. t 
,;• . 
. -
;~~ 

14 J 6 a . ooo o.ooo o . ooo _u_..o.o..o, ______ _ 
15 SLK 15 o. ooo 0 .000 0 . 000 0.000 
16 X7 0 . 000 OoOOO 0.000 0 . 000 

:< ~~----1 7~ X 1 s o • .o_o.o __ _,,o,...._o,_,.o'""o'--_ _,_owo •. _QjJ..Q_ o~._ol)J) _____ , ____ _ 
1 8 SLK 18 92.000 0 .000 0 . 000 0.000 
19 SLK 19 -92.000 0 . 000 O. OOO 0.000 

_____ 20._$LK-20 0...000 Q.,._{)_QO 0 . 000 Q . QO,.,_ _______ _ 

21 SLK 21 0 . 000 o. OOO 0.000 0 . 000 
22 X22 0.000 0 . 000 0 . 000 OoOOO 

:'· _ ____ 23 ...SLtL__2.3_ o .• .QOJ) .o~ .o.oo o.._u.o_o_ _ _o_._o.oo. _____________ _ 
. 24 SLK 24 0 . 000 0 .000 0.000 0 . 000 

1 ~ 25 X3l OoOOO 0 . 000 0 . 000 0 .000 
. ·' '--·----------· ..•. 

( ·;, ROW XS X6 X7 X8 X9 
.:,, __ ____ _i __ 5 2 4 a • 9_9_6 __ ___o . o_QQ __ ~o • .o_o_o __ ~o_ • ..o .0 n _.o....oQo ___ , ___ . --···---
.' 2 o. ooo o. ooo o.ooo o. ooo o.ooo 

( " 3 o. ooo a.coo o. ooo o. ooo o. ooo 
" __!t o .• ooo _o_.ooo o_._o..QQ o_.oo.o o • .ooo_ 
( 5 o. ooo o. ooo o. ooo o. ooo o.ooo 

( - 6 -1 . 000 o. ooo o. ooo o. ooo o.ooo 
1", ____ _:i__ __ 1 • .o.oo"----"0~01lau__ _ __,_a,_. ..... a, .... o'"'"o'--_uO ..• .o..o.o .o...oo.o 
"'· 8 o. ooo o.o oo o. ooo l.000 o. ooo 

( :-·: 9 o. ooo o. ooo o. ooo o. ooo o.ooo 
1
''-· _ 1 a .o. oQJ) ___ ,o .. .o~o.~o--~o ... .ooo _J)_.,.a.o_o o_,,.oo..oc.__ __ _ 
~~ 11 o.ooo o. ooo o.ooo o. ooo 1.000 
).::i 
i . 12 c. ooo o.ooo o. ooo o. ooo o.ooo 
1.;a! : .r----.13- ___ o. o.oc_ o .. .OJJa r.. o.o..o o~.o..o.o_ __ _o. ooo__ _________ _ 
~l 14 1.000 1.000 o.ooo o.ooo o.ooo 

( !'~ 15 o. ooo o. ooo o.ooo o.ooo o.ooo 
!1;~ ____ -1.6-__ c • .o.o.o .. .o.oo -1....0.0.0 n...o.o.o_ a •. O.Qu_ ________ _ 

·-~ 17 c. ooo o. ooo (J.000 o. ooo o.ooo 
• 18 o.ooo o. ooo o. ooo o. ooo o.ooo 

__ ..i9 ___ o~ ooa_._.o •. o.oo_ o .•. o.o.o .o . ou.c ______ o. ooo __________________ _ 

( 
;s'i 
: ..... 
1~1 

!,,1 

( l' 



I FILE : F ILf FT18F001 A VM/SP CONVERSATIONAL MON ITOR SYSTEM I 

h 
!%1 
i~ 0 o. ooa o • ..o.oo . Q . QQQ o. ooo o. ooa 1,i 21 o. ooo o. ooo o. ooo o. ooo o. ooo 

; z' 22 o. ooo o. ooo o. ooo o. ooo o.ooo 
23 . ooo o. o..uo o. ooo 0....0..00 0 ... 000 

" 24 o. ooo o. ooo o. ooo o. ooo o. ooo '. 
\ Is: 25 o. ooo o. ooo o. ooo o. ooo o. ooo I ' 1•! 

·'I 
( '.i 

RO W XlO Xll Xl2 Xl3 Xl4 ':r 
' 
., ..l-2.L6.Z...QOO 0 ... 000 ?1 63.....QOO o .. aao o. o.o..o 
r• 2 l.ooo o. ooo o.ooo o. ooo o. ooo 

( ... 3 o. ooo o.ooo l. ooo o. ooo o. ooo 
l·: it -1 . 0.00 o. ooo 0 • .o.oo _o_..ooo _o. ooo b: 5 o. ooo 1.000 o. ooo o. ooo o. ooo 

( . : i 
P11 6 o. ooo o.ooo o.ooo o. ooo l . ooo I 
i•:- 1 o. ooo o.ooo o • .ooo I ..O..OQ a. o 
!· ~i 8 c. ooo o. ooo o.ooo O. OOG o. ooo 

( •· 9 o. ooo o. ooo o. ooo o. ooo o. ooo 
·~ -10 O.JJOQ o. ooo a. ooo 0. 0.0.0. 0..-.0.0Jl 
· ;. 11 i . ooo o. oao o. ooo o. ooo o. ooo 

( 12 o. ooo o. ooo - 92 . 000 o. ooo o. ooo 
. ' 3 o._o.o.o O_.Jl_OO 92...000 o._ooo o .. oo 

14 o. ooo o. ooo o. ooo o. ooo o. ooo 
( 15 o. ooo o. ooo o.ooo o. ooo o. ooo 

_____ _J,6 c...lliJ o .• ..o 00 Q. O_QO a. oo..o ___ o .• ooo_ 
·- ' 

' 
17 o. ooo o. ooo o. ooo o. ooo o. ooo .. - 18 - 92 . 000 o. ooo o. ooo o. ooo o. ooo 
.9 92 • .0.00 a. ooo o. ooa o. ooo o ... ..o..o..o 

20 o. ooo o. ooo o. ooo o. ooo o. ooo 
( 21 o.ooo o. ooo o. ooo o. ooo o. ooo . ______ 2 o ... 00.0 Q_..DJ)Q o .• .oo o •. ooo •. oo.o _____ . 

23 o. ooo o. ooo o. ooo o. ooo o. ooo 
( 24 c. ooo c. ooo o. ooo o. ooo o. ooo 

.. 2 s_ ___ _o_._QO a O..&_QO o • .ooo o., ooo o_..OQ 
" 

( ;; 

. ROW . _J t l.5_ .l.b Xll x.ia_ ___ J(l 9 ________________ 

l -0. 001 5248. 996 3084.000 o. ooo 3728 . 000 
2 o. ooo o. ooo o. ooo 1. 000 o. ooo ... __ _3 c..O.QO 0_._QQJ) o .. .o.oo . o . ooo OoOOQ_ • 

.. 4 o. ooo o. ooo 1.000 o. ooo o.ooo 
( 5 o. ooo o. ooo o. ooo o. ooo i . ooo .. _b __ _o_. QO_ 0..000 0 ._OJ)_O o .• .o.oo .O .• Oi1.0 

!~; 7 o. ooo o. ooo o. ooo o. ooo o. ooo 
( ' 8 o. ooo 1.000 o. ooo o. ooo o. ooo 

'.:)-
..9. o • .ooo o. oao o • .ooo o. oo.o _o_._oo..o _______ 

t~. 10 o. ooo o. ooo o. ooo o. ooo o. ooo 
( ' ' 1-~- 11 o. ooo o. ooo o. ooo o.ooo o.ooo ' ;.:~ ·--.OA.O o.o_ _ __o ..QO.O .o.o.o o_. oo..o o_.o.oo 

' ' 
:~s 1 3 o. ooo o. ooo o. ooo o. ooo -92. 000 

( l<:I 14 o. ooo o. ooo o.ooo o. ooo o. ooo !;,L __ -15 •. o.o.o o. ooo 0 .. .000 o. o.oo o .• .o.oo 
:.t 16 o. ooo -1. 000 o. ooo o. ooo o. ooo 
' 17 1. 00() t. ooo o. ooo o.ooo o.ooo _______ 1 s __ o_. o.oo 0 • .o.oo 92 .•. 000 O_. QOO o. o.o_o __ _ ______ . 

'-:~: 

( ' :-:. 
i':?j 

l l J. 
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~---Le,__ _ __o_..Jl.QQ_ __ ~O~.uO~O~O--=;u;.....uC1.UJc___-lJ....uuu __ _u. 92 . 00G o.ooo o. ooo 
20 o. ooo o.ooo o. ooo o. ooo 92 . 000 
21 o.ooo o. ooo o. ooo a. coo o. ooo 

...._ __ -Lz_ O. GOO 0 . 000 _Q,..QQO o. ooo ~_._Q..QD_ 

23 o. ooo o. ooo o. ooo o. ooo o. ooo 
24 o.ooo o.ooo o. ooo o. ooo o. ooo 

o. ooo '------''-'--_a_._Q_QQ __ ----"'oc. • ..,,o_,.o,,,o'-------"'CA-><""-"~ _o_..uoo o.ooJJ. 

__ _,,Row _)(20 X21 X22 ~2'-'4,__ __ 
l 645. 000 5246.000 o. ooo o. ooo 3.000 
2 a.coo o. ooo o. ooo o. ooo o. ooo 

;·2 _) .OQO O. QOQ Q . QOO _Q,,_Q_QQ Q,_Q,,Q,,O __ _ 
!,,.------ 4 o. ooo o. ooo o. ooo o. ooo o. ooo 

( · :·· 5 o.ooo o. ooo o. ooo o. ooo o. ooo 
11:: rn - 1. QOO __ll.,_000 O. QOQ o • .o.O."LQ _ _ _ 

·• 1 o. ooo i . ooo o. ooo o. ooo o. ooo 
( '; a o.oco o. ooo o. ooo o.ooo l . ooo 

.,, _ ____ -9 ___ _o •. oo o o . a co o_._ooa 1. o.o.u_..J,. oo_o_ 
" 10 o.ooo o. ooo o. ooo o. ooo o. ooo 

( ;~ 11 o.ooo o. ooo o. ooo o. ooo o. ooo 
r_· ____ 12 -92.QOO ..o ... ooo Q.._QQ.Q_ O_._Q_QQ o • .o..Q.p,_ __ _ 

13 o. ooo o. ooo o. ooo o. ooo o. ooo 
( " 14 o.ooo o.ooo o. ooo o. ooo o. ::ioo 

' · _____ l~ ___ Q • .Q.Q.Q 0 • O .. Q.O __ Q....QJ)j) __ _Q_.._Q.O_Q ___ .Q_, OQ_Q. __ _ 

16 o.ooo a. coo o. ooo a. coo -1 . 000 
( 17 o. ooo o. ooo o. ooo o. ooo a. coo 

· ______ 1_a ___ o_,._QJlQ o • .QQ.o o,.J100 o • .Q.QQ_ ___ o_._o.oo 
19 o.ooo o. ooo o. ooo o. ooo o.ooo 
20 92.000 a. coo o. ooo o.ooo o. ooo 

·: .. ________ 21 _____ o_.JlJlJl _ _o_._Q_Qo Q.,,JlJ:LQ_ o._oJ>Q_ __ _o . o.o.o ______________ _ 
·• 22 o. ooo l. ooo 1.000 o. ooo o. ooo 

( ;", 23 o.ooo o. ooo o. ooo o. ooo o.ooo 
.'· _____ Z.'t ____ Q • . OQO O,,.OQQ o_~Q.Q_Q o. o.o_Q ___ Q._O_QQc__ _________ _ 
• 25 o. ooo o. ooo o. ooo o. ooo o. ooo 

( ;• 

-- ·--- ---·-------
ROW X25 X26 X27 X28 X29 

l o.ooo 2162 . 000 644 . 000 2807. 000 644. 000 ( 
'' _ __u._o..o.u.. i ._o...rui.. ___ o_._QO.Q___ o. oQo ____ o_._o.o_o. __ _ 
,., 3 o. ooo o. ooo o. ooo 1.000 o. ooo 

( · 4 t . ooo o. ooo o. ooo a. coo o. ooo 
:'~-__5-. __ .. o_,..o.oo Q. ooo i.....ooo o_. OJ)..Q o_._QQQ 
·•. 6 o.ooo o. ooo o. ooo o. ooo o. ooo 

( ;''; 7 o. ooo o. ooo o. ooo o. ooo 1.000 
:'~ 8 Q_._QQO _____ Q.....Q.CJL __ _Q_._o_o.o_ ___ O • .l)_QQ_ ___ Q_. _Q.Q_O ____ __ 
~ 9 o. ooo o. ooo o. ooo o. ooo o. ooo 
~t 10 o. ooo o. ooo o. ooo o. ooo o. ooo 
( _____ LL __ _o_. a.oo_____o_._a.o.o __ _a_ •. a.o..o ___ o_ •. o.oJ)__J. oo __ .,,_ _ _______ -·-·-· 

-r~ 12 o.ooo o.ooo o. ooo -92.000 o.ooo 
( :::1 13 o. ooo o. ooo -92. 000 o. ooo o. ooo 

. ' - ---i!t... o .. .o..oo o. oao o_._QQJL __ _J)_._o_oQ ___ o_..oo_o ___________ _ 
•/ 15 o. ooo o.ooo o. ooo c. ooo -92. 000 
~ 16 o. ooo o. ooo o. ooo o. ooo o.ooo 

. ,---.. L7 . .J) • . QQ.Q ___ o_..o_o_o o . o.o.u. ___ Q._o_oL._..Q_. o_o_o_ __ 
F:i 
!;o; 
' . .. ,,~ 
'"'• ,_, - - --------------·--------------



( 
I 
! FILE: 
i :.1 

FILE FT13F001 A VM/SP CONVERSATIONAL MONITOK SYSTEH 

6:....'. - - ·-- 18 o . ooo -22. 000 n. o.uouo __ ....uo~- ·o.o.o _ __o~.on.o _ ________ _ 
I ·, 19 0.000 92 0000 0 0000 0 0000 0 0000 

; 
20 o. ooo o. ooo o. ooo o. ooo o. ooo 
21 _..uOc.· o..o..a_ .__,o.,.,."'Ou..OUJ.Lo __ .i9-"2_.. • ...,o""o'-"o --22...0.DD o. ooo . ' 

i ' i 22 o. ooo o. ooo o. ooo o. ooo o.ooo 
( ·~ 23 o.ooo o. ooo o. ooo o. ooo 92 . 000 

' ·' i''-; ----L2~4'---'oL.o.10JJ0JJO.J.-__ uO~· u0.u.u00 Q. 000 O • .Q..0.0 O. Qu.Ou.uO __ . __ _ 
,. , 25 o. ooo o. ooo o. ooo o. ooo o. ooo 

i ,, 
\... I, 1 

r~: ---------------· :~ ::-. ROW X30 X31 X32 SLK 10 SLK 11 
( l 644 . 000 -0 . 00 1 5248 . 996 1.0 11 1 . 000 

:,,· _____ -2. __ -1.10"". J.iO:.uO.i.;O _ __ .Q.Jl.Q,.,.o.__ _ __,o,,_, • ._,o,_,o,.,ou..... __ -"'-"o_.. • .,,.o ..... 1..,,1 ___ ,o,. • ..,o...,o,_,o..._ 
1;3, 3 o. ooo o. ooo o. ooo o. ooo o. ooo ( . : .. , i,;· 4 o. ooo o. ooo o. ooo o. ooo -0 . 011 
, '-------"'----"...o.o.,,,oc..... __ _o,_. ..... ou.o ..... o'------"o...&.o.o.. _ _ Jl.. .OJ)J) ___ ~o ... .,..o"'o"o'-------
:·• 6 1 . 0 00 o. ooo o. ooo o. ooo o. ooo 

( '; · 7 o. ooo o. ooo o. ooo o. ooo o. ooo 
. __ .u.n. 0 0 0 0 . 0 00 __L_Q_Q,_,,Oc._ _ _uO_.. QGO o .. o.o,...,_ __ _ ... 

------" 
9 o.ooo o. ooo o. ooo o. ooo o. ooo 

10 o. ooo o. ooo o.ooo 0 . 0 1 1 o. ooo 
,"- J l o..._QOJL o. ooo o...s;,0.""o'----"'o:.. •. O .. QQ ___ o_ • .o_i . ...._ _______ _ 
" 12 o. ooo o. ooo o. ooo o. ooo o.ooo 
,, 13 o. ooo o.ooo o. ooo o. ooo o. ooo 
"',. __ _l 4 J) • .QOO O. 0 OJ)'----"'0-" OOQ 0_.J)Oj)_ J)_. _OQ_Q_ 
"', 15 -92. 000 o.ooo o. ooo o. ooo o. ooo 

{ ·'', 16 o.ooo o. ooo - 1.000 o. ooo o. ooo 
__ :r.. o. oJlQ.. o. o.uo Q..O.OO o_._QO_Q_ __ _o_..PJ),.lL. _________ _ 

18 o.ooo o. ooo o.ooo i. ooo o. ooo 
19 o. ooo o. ooo o. ooo o. ooo i.ooo 

:". .2.0 _____ Q..P.OJ! o •. o oo 0. • .000 . .0 ... ..0 .0.!L. __ _o_. _OD.O ___________ . 
< 2 1 o. ooo o. ooo o. ooo o. ooo o. ooo 

( ·':, 22 o. ooo o. ooo o. ooo o. ooo o. ooo 
··~--- -2.3 -t z_ • .QO_o__ _ _o..Jl.Q.Q Q. ooo o. oJ)JL __ .o...oo..o. 

( 
24 o.ooo 0 . 000 o.ooo o. ooo o. ooo 
25 o. ooo l .ooo l. ooo o. ooo o.ooo '·. 

':r--·---·-----------------------·---
_________ ,_ 

: : 

( ·' ROW SLK 12 SLK 13 SLK 14 SLK 1 5 SL K 16 
··-
; _·~--

( 

·-''-----!O_._o 00 Q_..QQ,_..o.._ _ _,2:....3,_, • ..c.5ll__o_. _Q O o_ 6.-.9.JJL 
2 
3 

o. ooo o. ooo o. ooo o. ooo o. ooo 
o. ooo o. ooo o. ooo o. ooo o. ooo 

:>-----t---'g'-': ~~·"g'-----'g'-':'-'g'-'g"'g"---g-:~gg g :~-~ g~-g-~~ 
( ' .i 6 o. ooo o. ooo - 0 . 011 o. ooo o. ooo v ___ J_ _ _ _ .<Jo .• _o,_,.o,_.,o'--__ o. ooo o. oo.Q__ Q._QQO Q • ..Qo,_,,_ ___ _ 

a a. coo o. ooo o. ooo o. ooo o.ooo 
( !''' 9 o. ooo o. ooo o. ooo o. ooo -0.011 

------

:-~----- o_ ____ o...coo o. ooo a. coo o. o.oo ___ _o . o.QO __________ _ 
~ 11 o. ooo o. ooo o. ooo o. ooo o.ooo 

( •'~ 12 l . ooo o. ooo o. ooo o. ooo o. ooo 
· ~·t r·. _____ _u_ o .• .o.o.o •. o.o.o _o_...o.oo o ... o.oo o.o,JLJ.'-----------
,;z. 14 o. ooo o. ooo 0 . 0 11 o. ooo o.ooo 

15 o. ooo o. ooo 1.000 1. 000 o. ooo l. 

. _ _..1.06 _. _ __.o,_,. o.o.o __ . _ __.o.._.. o.o.o o .. ..o.o..o o ._o.o.o ___ ...o_. o.li__ --------------· 

( 
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(_ 
i ~ l l o. ooo 0 . (! 00 o. ooo o. ooo 04 00 
' ~' 18 o. ooo o. ooo o. ooo o. ooo o. ooo 

( 19 o. ooo o. ooo o. ooo o. ooo o. ooo 
20 n .. ooo o • .ooo Q. J)011 0 . 0011 0 .. 110.o__ 

I . 21 o. ooo o. ooo o. ooo o. ooo o. ooo '. 
' ' (. i:. 22 o. ooo o. ooo o. ooo o. ooo o. ooo 

23 o. ooo a. coo o • .ooo o. noo __ _o . oo 
1,j 

24 o. ooo o. ooo o. ooo o. ooo l. ooo I 
( ; , I 25 o. ooo o. ooo o. ooo o. ooo o. ooo 

( !'' 
" RO W SLK 17 SLK 18 SLK 19 SLK 20 SLK 21 
rl .. 522 o. ooo o .. .oon o. oo.o. o. o I, 2 o. ooo o. ooo o. ooo o. ooo o. ooo (' .. 3 o. ooo o. ooo o. ooo o. ooo o. ooo 
' I 5 1100 o. ooo a. coo . ooo .Jh0.0 ., 

5 o. ooo o. ooo o. ooo o. ooo o. ooo 
( ... 

6 o. ooo o. ooo o. ooo o. ooo o. ooo 
1 o. ooo o. ooo 0 . 110.0 o. ooo o. oo ., 
8 o. ooo o. ooo o. ooo o. ooo o. ooo 

( 9 -0 . 0 11 o. ooo o. ooo o. ooo o. ooo 
__JJ) o...o.oo a. coo o,ooo o. oao o. o..o 

11 o. ooo o. ooo o. ooo o. ooo o. ooo 
( 12 c. ooo 0 . ooo o. ooo o. ooo o. ooo 

---- --1.3 o .. ooo 0 oil.DO o. ooo. n .. ooo 0 . 00.0. 
.. ! 14 o. ooo o. ooo o. ooc o. ooo o. ooo 

( .. 
15 o. ooo o. ooo o. ooo o. ooo o. ooo 

-16 a • .o.oo o. aao a. ooo a. ooo o. oo 
17 o. o 11 o. ooo o. ooo o. ooo o. ooo 
18 o. ooo l . ooo o. ooo o. ooo o. ooo 

_.19 n .. ooo o. ooo 1 .aoo o .. ooo O, QOD 
20 o. ooo o. ooo o. ooo 1 . 000 o. ooo 
21 o. ooo o. ooo o. ooo o. ooo l oOOO 

----- 2.2 __ _.o .. 000 o. ooo O. D.00 o. ooo o. ooo 
23 o. ooo o. ooo o. ooo o. ooo o. ooo 
24 1 . 000 o. ooo o. ooo o. ooo o. ooo 
25 o .. ooo o. a.o.o o. oon 0 .. .0.0.0. ___ o. oo o_ ·--------

( 

ilOW SLK 22--5LK 71 S.LK 2't-5.L 
l 17 . O. COE+ OO O. OOE+OO 34 . 0 . 25E+07 

( 2 c. ooo o. ooo o. ooo o. ooo s . ooo 
o. QJl.O 0.....000 0 • .o.oo o, o_oo 30 . 000 

4 o. ooo o. ooo o. ooo o. ooo s . ooo 
( 5 o. ooo o. ooo o. ooo o. ooo 25 . 000 

~:,L 6 -0 .• .01 1 o ... ..o.oo 0 0 J)OO Q. O..O.D_ J2. 826 
[: 7 o. ooo o. ooo o. ooo o. ooo 30 . 000 

8 o. ooo o. ooo o. ooo o. ooo 45 . 000 
:; . 00.0 _ __o .. ..o..o.o o. ooo - 0 .• 0.Ll 4 e.3!t. -------• 10 o. ooo o. ooo o. ooo o. ooo 45 . 000 

( b, 11 o. ooo o. ooo o. ooo o. ooo so . ooo 
2 O,JlOO o. ooo Q. OOQ Q, QJ)J)_.1360 . 00 

13 o. ooo o. ooo o. ooo o. ooo 2300 . 000 
( ~ 14 o. ooo o. ooo o. ooo o. ooo 20 . 000 

15 • 00..0 o._o.oo o • .o o o __ __o ... QQ0-~6 60 . oo.o. 
( 
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o.ooo o.ooo o • .ooo I 209..35 
o.ooo o.ooo o. ooo 30 . 000 
o.ooo o.ooo o.ooo 140.000 
o • .o.oo ..0..0.0.0 Q..ll.0.0 - _ _2.it Q • 0 0 0 
o.ooo o.ooo o. ooo 600.000 
o.ooo o.ooo o. ooo 700.000 
o.ooo 0 • .o.o.o_ -11..0.00 2.11!t. 
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o.ooo i.ooo l.ooo o.ooo 
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. LP OPT IMUM FOUNO AT STEP 22 

25 
35 
30 

50 

VH/SP CONVERSATIONAL MONITOR SYSTEt 

~·r - ----------------------
OBJECTIVE FUNCTION VALUE 

( :: 

( 
' 

VARIABLE VALUE REDUCEO COST 
"1 ____ JLl__ 0 . _pJ)_Q_Q 0 0 ~.2...999756 

··~ X2 45.000000 0.000000 ' ( ... t 
X3 0.000000 1054 . 000000 r ·, 

:'4- l(~ 3.0 .. OO_QQOO o ._o_o_OJll>Jl 
r'· XS 0.000000 509 7.996090 ., 

( ' ·-! f'' I X6 20 . 000000 0 . 000000 
;.a~ XL L2.a.!i3 't.l.82 __ .... OO.Q0.0.0 ' .. - XS 45 . 000000 0 . 000000 

( 
• 'I 
~.ii X9 so . 000000 o . cooooo . ' 
t5'! XI O 0 • . QQ.QQOO -'2 14 5 • .QO_Q.QOO ' .~~· Xll 25.000000 0 . 000000 
" Xl2 0.000000 <t044. 000000 

' 
. .x 13 ____ --3.o ... ..o.o..o_o.DJL o .. QQO.C..OQ - ----------

( 1;J, 
l ' 
~ 

( {,7 
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JXw1~4.__ ____ ~1~2~. a2.6.0~B~6-----un~.ao1J.0uOnu_ ___ . 
XlS 30 . 000000 0 . 000000 
Xl6 0 . 000000 5091 . 996090 

.-~---Xl7L ____ .J.Jo . nooooo 952 . 000000 
" Xl8 5 . 000000 0 0000000 

( 'i' Xl9 0 . 000000 1596.000000 

~---

xzo 0-.!)00000 --543 .. .QQD.Q.Q,,_ _______ ~---
X2 l 0 . 000000 5096. 996090 
X22 2.1139 13 0 . 000000 

• i 
( 
----'~L. ____ 4 . 341a26 o. oDD.O..O .... _______________ ~ 

X24 0 . 000000 1. 000000 
( X25 5 . 000000 0 . 000000 

i·i ~·----•X...,2u6;i____ 0 . ,JO 0 000 4 I 4 5 • OOJl.01.u.uc... _____ _ 
X21 0 . 000000 644 . 000000 
X28 0 . 000000 4688.000000 ( "" .. 

' . 
. ~f _ _ ___..x~----_o~~oilll.... 644 . 0.llil01JJ.1.1.... ________ , __ _ 

X30 · o .OOOOOO 644 0000000 
X31 2.717391 0 . 000000 

., 
( 

___ JX..i3 0 .. 0.llOOOQ __5_Q91 • .99b_0_9,_.,_ ______________ _ 

( 

___ _RQ~~LACK..OR.S.UB~P~l~lluS-_ _,,OLJAL..eR.LC~E~S--·------------·--

( 
2 I 0 • 000 000 8698 . 000000 
3 1 0 . 000000 924 1.000000 

··------ 't. o. ooo_ooo 111~1.llto.o.o..__ ___ _ 

( 
5 ) 0 . 000000 12389 . 000000 
61 0 . 000000 ~19 7.000000 

,. ____ _JJ,_ 0 . 000.0.0.0 2..389 .. ..00.D.QQJ). __________________ _ 

81 0 . 000000 8699 . 000000 
9 I 0 • 000000 l 0793 • 000000 ( 

____ JOI____ 1J . cooooo, ____ ...s ..so2173 

( 
111 0 . 000000 1. 000000 
121 1380 . 000000 0 . 000000 

_____ 13.1, ___ _.300 . ooc.o..OJ)__ 0 . 00.0.0,..w.'-------
~ 141 0 . 000000 43 . 956512 
;; 151 660 . 000000 0 . 000000 ( 
' _______ 161. 0 . 0000.00 5 . 891.3.o!t__ _ _ _ 

( 
171 0 . 000000 17.347824 
18) 140 . 000000 0 . 000000 

___ __i2 1 240. 000000 o. oo.o.o.o.a__ ___________ _ 

( 
20 1 600 . 000000 0 . 000000 
21 1 1 00 . 000000 0 . 000000 

______ 221 0 . 000000 38 o 054.3.3u7 _______ _ 
231 500 .000000 0 . 000000 
24 1 0 . 000000 0 . 000000 ( 

·"'-- 2.5 o. oo.o_ooo J0.3~7.31='-------------------·.:, · 

( .. NO. ITERATIONS; 22 

,, ... RANGES I N WHICH THE BASIS IS UNC HAN°G_E_O_ : ______________ -
( ,. 

---- ·----~BJ_COEF.J'ICI E~AMGE.S, ______________ _ 
VAR IABLE CURRE NT ALLO~ AeLE ALLOWAoLE 

\ COE F INCREASE OECREASt 
r----"l.--..11335 • 0000.0.u.0 __ __952. 99.975!>_,____ lNF.lNI.LY _______ _ 

;~~I 
( :!>i; 

r 
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I ( r 
~~'----~XL2 __ _:!..9L2~4~J~·ilOilOilOilOilOilO ____ ~I~NtFLiaNLILTLY ___ -1'!543......QQ;)~OuOuO _________ _ 

X3 11335.000000 1054.000000 INF INITY 
X4 9241.000000 INFINITY 543.000000 

' :...' --~X5 11335.000000 5097_._9_9b090 .INFINITY 
X6 9241.000000 INFINITY 40440000000 

( 
11

! X7 11335.000000 1.000000 542.000000 
;.,_i ----"· 8 92.4 I 0000000 I NF INJTY l.D.0.00.0~---
,'i X9 1236 9.000000 INFINITY 61t4.000000 

( :' j XlO 5197.000000 4145.000000 INFINITY 
~I XI 1 123.89. • .0.0.0.D.0.D NE IN ITY 64it..-0.0D0.0u_ _________ _ 

Xl2 5197.000000 4044.000000 INFINITY 
Xl3 12369.000000 INFINITY 644.000000 (. l•!I 

;·'~--Xl..'t J.!U ... ..0.00000 3 son · .9.9-2.1.blL 6~!t • .0..0.0.0Jl.O 
'''; X15 12389.000000 INF INITY 1596.000000 

( ~~ Xl6 5197.000000 5097.996090 INFINITY 
., ___ x 17 J OJ.9 . .3 • .o .... o._..0 .... 0 ..... 0._..o,_ __ __,9._.5'-"z .... 0~0..0...0·.uO.uO ____ _.,J NE IN I I y 

Xl8 8698.000000 543.000000 411t5.000000 
Xl9 10793.000000 1596.000000 INF INITY 

·:. __ X2.0 869.8...0.llOililO 5.:lt3,. 0..0.0.QOO .lNF~.tU_._.. ________ _ 
X21 10793.000000 5096.996090 INFINITY 
X22 8698.000000 INFINITY 3500.999760 ( ·:" 

" ___ xv 0.193_.n.00000 s 4 2. oa o oo • QO.oo_o,....__ _________ _ 
X24 8698 .000000 1.000000 INFINITY 
X25 11745.000000 641t.OOOOOO 952.000000 ( 

'', _____ X2b 55.3~DD.D..O.D.O .L45. • .o.o..o..o.oo JNFlNllY .. ______ _ 
·- ;~ X27 11745.000000 644.000000 INFINITY 

X28 4553.000000 4688.000000 INFINITY 
.:· ___ )(2.9 .l.J.1.!t.5 ... .DD..0.QQO 644.000.000 INElN.u_,__ ________ _ 
- X30 4553.000000 644.000000 INFINITY 

X31 11745.000000 INFINITY 952.0000CO 
'.----- X32 ___ 5t553 .• 0.00.000 5..D3..L.3.91>.()9C JNE.1Nli.Y 

; . ' 

( RIGHTHAND SIOE RANGES 
~--BOM ____ _._.,URR£NT _ _ ALLOWAB1.LL..c.E__ ALLOWAB1...I c.E ___ , _____ _ 

RHS INCREASE DECREASE 
'' 2 50 .000000 i.s21139 5.000000 ( 

' _____ _3__ _o. oo.o..o.~o~o ____ Js .. .o.c_QJlll~----30. 000000 _____________ _ 
4 ss.000000 2.608695 s.000000 
s 25.000000 zs.000000 25.000000 ( -

___ _,6 .5 .. 0QQ_OOO 7.173913 _l2.82.6.Q8_6.__ _____ _ 
7 30.000000 7.173913 30.000000 
6 45.000000 0.000000 4.347326 ( 

__ -2._ ___ _5_?_._Q,QOJ)JlQ .•.0..0.0.0.0..0 _. 3!:t.7_8_U, ____________ _ 
10 4140.000000 460 .000000 14 0 .000000 
11 4600.000000 460.000000 240.000000 ( '· 

, . ___ _1_2 ~ 140_. !1.CLQ.QOO lNf..lli.IIY -1-3 . .e_c ... ..oJLo_op_o 
13 4600.000000 INFINITY 2300.000000 
14 1840.000000 1180.000000 660.000000 

;". 5 ___ !t600A000J)Jll)__ _ NE.I.NliY .660 • .QQ.OOOJl 
('. 16 5330 .000000 400.000000 0.000000 

( "': 17 2 760.000000 400.000000 0.000000 
1 ·~----..J.J3 600 .• ..000000 _-1NEI1HJ . .JY'---- --"1!to .•. o.o_ooo..o_ __ _ 
" 19 700.000000 INFINITY 240.000000 
'
1 20 600.000000 INFINITY 600.000000 
~----2 l 70..0_ • .o_O.fill..OJl UI E..IlUl.Y 70.0 •. 0000.QO ______ _ 

;~; 
. I 

( ~~· 
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( r 

__.z~z..__.~~z~o.o....oo~o~o~a~a.__~~~1~1~s~o .. _oQo~owowo"--~~-'2o_o .000031_~~~·--~~~-.. 23 500 . 000000 INFINITY 500. 000000 
24 400. 000000 INFINI TY 0. 000000 

'--~ 25_-~-"-z~sMo~. youo~a~a~o~a~~~-=-.4yO~o~. wo~o~o~o~o><--~~~-Jl_. o..oooQQ.._~~~~~-~-

' __ U!E.J A BLEAU . ROW IBASIS I Xl xz X3 X4 
( " 1 ART 953. 000 o. ooo 1054. 00C o. ooo "I .X.18 - 1 .. _o_o_o o ... aoa ..o... o_oo_ 0 .... 000 ,tL 

··t' 3 X4 o. ooo o. ooo o. ooo r.ooo 
( 1•1 4 X25 l.ooo o. ooo o. ooo o. ooo 

.-----5 )J:l ] a .coo o.._ooo _L..000 o. ooo_ 
6 Xl4 o. ooo o. ooo o. ooo o.ooo 

( .. 
7 X13 o. ooo o. ooo o. ooo o. ooo 

- 8 XS a. aaa a. aao o •. o.oo o. ooo 
9 X23 o. ooo o. ooo o. ooo o. ooo 

( 10 X2 loOOO l . ooo o. ooo o. ooo 
·• ll ____ X9 o. ooo o. ooa O. OO_Q__ o. ooo 

12 SLK 12 o. ooo o. ooo 92. 000 o. ooo 
( 13 SLK 13 o. ooo o. ooo -92. 000 o. ooo 

l 't.. 15.6 __ .o_. aoa ...Q...O_QO O . ...OQQ o. ooo 
15 SLK 15 o. ooo o. ooo o. ooo o. ooo 

( 16 X7 o. ooo o. ooo o. ooo o. ooo 
l JO 5 _o~.a O oOO.JJ o .• o..oo ___ o. ooo ·---... - -----
18 SLK 18 92 . 000 o. ooo o. ooo o. ooo 

( 19 SLK 19 -92. 000 o. ooo o. ooo o. ooo 
20....S.LJ<---20 o • ..a.o.o o . oi:to o ... Jl.o.o_ __ o. ooo_ 
21 SLK 21 o. ooo o. ooo o. ooo o. ooo 

( 22 X22 o. ooo o. ooo o. ooo o. ooo 
~ --- 23 s LK _ 23 _ __o. ooo __ Q ._oo_o _ __c . o..oo ____ o. ooo ----

24 SLK 24 o. ooo o. ooo o. ooo o.ooo 
( 25 X3l o. ooo o. ooo o. ooo o. ooo 

( ROW XS X6 X7 XS X9 
l 50'>7 ·.9~6.-_=.0. 001 __ o. o_o.o__._o .... ooo ___ o. ooo 
2 o. ooo o. ooo o. ooo o.ooo o. ooo 

( 3 o. ooo o. ooo o. ooo o. ooo o. ooo 
--- 4 o_. Q.OJL o. ooo ____ o_._ooo o_. oo.o._ 0. 000 _____________ 

( 
5 o. ooo o. ooo o. oao o. ooo o. ooo 
6 -1 . 000 o. ooo o. ooo o. ooo o. ooo 

.. 7 __ _L..QQO o • ..OJlQ__ _ _Q_. _ _o_o_o c . oop o. ooo ·-a- -----
8 o.ooo o. ooo o. ooo 1.000 o. ooo 

( 9 o. ooo o. ooo o. ooo o. ooo o. ooo 
:: 
'--- l Q O....QQ.Q__ ___ Q_. QOO 0...2.Q!L ___ o .•. !:tQo_ ___ o. ooo 

" 11 o. ooo o. ooo o. ooo o. ooo 1. 000 
( 12 o. ooo o. ooo o. ooo o. ooo o. ooo _ _J 3_ o .. o.oo o...oo.o __ _o_._oo_o o .. ..oo..o __ o. ooo ·---• 14 1. 000 1. 000 o. ooo o. ooo o. ooo 
( 15 o. ooo o. ooo o. ooo o. ooo o. ooo 

_16_ 0_. QOO a •. o.oo __ J ._oo a_ a_...a.o.o _ _ o. ooo ----· 17 o. ooo o. ooo o. ooo o. ooo o. ooo 
18 a. ooo o. ooo o. oao a. ooo o. ooo 
,1.9 ___ oJooo ___ o. ooo o. o.o.o.. ___ o~ •.o oo_ .. _ o. ooo ·-----

( 
.;~; 

Iv 
' :~:-

·--------·-
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_..z.o, __ _.,o .• o~o~o.___-'"o~.~n~o~n'---~o-·~o~n~o __ _.....o~.~o~o~o--_o,,..ouo 
2l o.ooo o. ooo o.ooo o. ooo o.ooo 
22 o. ooo o. ooo o. ooo o. ooo o. ooo 

'-- --"-_._ ___ _..o,,. •. QQQ__,_o_ • .ooo~---"'o .ooo _o,,.~o~n~o~ __ o_. u.Ou.Ou.O ____ _ 

'" ·' , 
; : 

24 
25 

o. ooo o. ooo o. ooo o.ooo o.ooo 
o. ooo o.ooo o.ooo o. ooo o. ooo 

_~. ---·--~-----~--------~----------~ 
' 

( ;'I ROW XlO Xll Xl 2 Xl3 Xl't 
·';-! ___ --1. 4145 •• ,ou.o._..o.__ __ _..o._..""'oo.o _ _!t_O!tlt..Jl .. O .... o..,__ __ Q.JJOO, ___ o, .• o.o.o. _________ _ 
:••, 2 l . 000 o. ooo o. ooo o. ooo o.ooo 

( :--: 3 o. ooo o. ooo i.ooo o. ooo o. ooo 
i'" ----~--.c..-..... 1,,. • ...,0,uOcwOe-_ _,,,o_..,,,o,,,o,,o. _ _ _,....o .... ,,o,,,_o,,o ___ _,,_.o . J)J).Q o • .J).o..o_ 
•. ~ 5 o. ooo l.000 o. ooo o. ooo o.ooo 

( - 6 o. ooo o. ooo o. ooo o. ooo 1.000 
' ~----'----~o...-• .o.o~o __ !L...QO~o __ _.....o_.. ,,o,,o,,o __ ...L..o..o.J) o.o..o.o 

., 8 o. ooo o. ooo o. ooo o. ooo o. ooo 
( 9 o.ooo o.ooo o.ooo o.ooo o. ooo 

____ .lJJ __ _.,o._cw,,_,o'----"'o_..,,,o_.,o.0 __ o_._o.o .... o,'----"o .. _QO_o 0,,0.0_0,,_ __ _ 
~ ll 1.000 o. ooo o. ooo o. ooo o. ooo 

12 o. ooo o. ooo -92. 000 o. ooo o. ooo ( 
13 o..._o,,,_o,,,_o __ _,....o .... ,,,_o,,,_o,,0 __ 9,,_,_,z .... o.,,o .... o.,__~o ..... ~o~oa __ __a,.0JJ.0 ______ _ 
l't o. ooo o. ooo o.ooo o. ooo o.ooo 

( ., 15 o.ooo o. ooo o. ooo o. ooo o. ooo 
·-, ___ .16 o. oo.o_____o_.._o.0,,,o _ _ _.,o ......... 0,,0...._o __ _....o • ..o OQ. o •. oo_o 
:;, l 7 o. ooo o.ooo o.ooo o.ooo o. ooo 

ts -92.000 o. ooo o.ooo o. ooo a. coo .. 
._ ___ .J9 _-92....0QQ o.ooo 0...000 o .. ooo ___ o •. o..o"'-----------

20 o. ooo o. oco o.ooo o.ooo o. ooo 
( 21 o. ooo o. ooo o. ooo o. ooo o.ooo 

__ .zz. __ a .. . o.o..o 0 .. .000 __ -'o ._oo.0~-~o,..J).OO ___ o,,.o_o_o ---------
23 o. ooo o. ooo o.ooo o. ooo o.ooo 

( ' 24 o.ooo o.ooo o. ooo o. ooo o. ooo 

( 

( 

( 

( 

- _ __.2.5 .0.• ,QQQ_ _ ___o,,...o_o_o __ -"O •. 0~0-0 ___ Q,. O.J)J)_ __ .Q. J)QQ 

,' 
" 

~:.· 

_ . .ROW __ _J(..15 ___ _,..16 1.1 ___ .x1a___ _ ___u9 ____ _ 

l o. ooo 5097. 996 952 . 000 o. ooo 1596. 000 
2 o. ooo o. ooo o. ooo 1.000 o. ooo 
3 __ _,,0.....0.00 _o ... ooo o._o~o~o~ _ _ o .. .ooo 
4 o. ooo o. ooo l.ooo o.ooo 

-~o._oQO 

o.ooo 
5 o. ooo o.ooo o. ooo o. ooo 1.000 
b o. u.oo o. o..o.o o • .o_o,_o~ __ o.....o_oo_ o • .0.o_o_ 
7 o.ooo o. ooo o. ooo o. ooo o. ooo 
s o. ooo l. ooo o. ooo o. ooo o. ooo 

---~---. .o . o".,o""'o _ __ ,o...no.o o. ooo o. ooo ..o •. ooo. ___ _ 
10 o. ooo o.ooo o. ooo o.ooo o. ooo 
11 o.ooo o. ooo o. ooo o. ooo o. ooo 

,.~ 2- 0 0.00 n non SJ noo 'r·--- -·--- • . "-"-"· .•J.J·--~-~o . ooo __ __u.ooo ____ , _____ _ 
(
. ~'! 1 3 o.ooo o.ooo o.ooo o. ooo -92 . 000 

,,, 14 o. ooo o. ooo o.ooo o. ooo o. ooo 
i<,,! · · -·--- ._-1.5 ___ _.,o .. ..o..o.o __ _..o .. .o.o.o _o,..o.o..o. o .... o.o.o. o. . o.o.o. ________ _ 
... 16 o. ooo -1. 000 o. ooo o. ooo o. ooo 
.. 17 l.ooo i . ooo o. ooo o.ooo o.ooo 
r- __ _18 __ ~0 .. 0.00_, _ _,,,o ... o_oo _ __q...z_ • .o!l.Q o. ooo ______ o_. o_o_o ______________ _ 

'$> . ' 
( !;:! 

"· 
71 
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( ~'\ 
l:.• r•, 9 o. ooo 0.000 -92 . 000 o • .ooo O.OQO 

I 20 o.ooo o.ooo o.ooo o. ooo 92.000 
I o. ooo o.ooo \. 21 o. ooo o. ooo o.ooo 

. ; : 22 0. o.o.o o.ooo o • ..o.o.o 0.0.QJ) ...o.o.o__ ·- -' t ~. 23 o. ooo o.ooo o.ooo o. ooo o.ooo 
' ' (. i >1 24 o.ooo o.ooo o.ooo o.ooo o.ooo 
''I 25 c . o.oa · o.ooo o.ooo o_.ooo O.QO 
i 1! c . ~ .. :·i :,. 

R.OW X2Q. X?l .X22 X23 X24 : I 
jl(i. l 543.000 5096. 996 -0.001 o. ooo 1.000 

(. ' ' ~1: 2 o. ooo o.ooo o.ooo o.ooo o. ooo 
' . 
l'i' 3 I • 0.0.0 o.ooo o.ooo _n..._a_oo o .. 
l;~l 4 o. ooo o.ooo o.ooo o. ooo o.ooo 
I . c !: ~: 5 o.ooo o.ooo o.ooo o.ooo o.ooo 
h~ o. ooo - 1. 000 o. ooo o. ooo _a..ooo 
I 
ps. 7 o.ooo l.ooo o.ooo o. ooo o.ooo 

( ~1 ; i 8 o.ooo 
' 

o.ooo o. ooo o.ooo 1.000 
·:.. __ 9 o.o.oo o.ooo Q. 00.0 • o.o.o_ ... o.o 
··~ 10 o.ooo o.ooo o.ooo o.ooo o.ooo 

' 
l . I 11 o.ooo o. ooo o.ooo o.ooo o.ooo 

·: . _____ .12 -..9.2 ... 0.0..0 o.ooo o.o.oo 00_QOO _o_..o.u..o ... 13 o.ooo o.ooo o.ooo o. ooo o.ooo 
{ -·· 14 o. ooo o.ooo o.ooo o.ooo o.ooo .. I 5 0 • .o..o.o Q...000 a ..Dilll o..._Qo..o__J). oo.o.. 

:~\ 16 o.ooo o.ooo o.ooo o.ooo - 1.000 
( 17 o.ooo o.ooo o. ooo o.ooo o.ooo 

- -18 . ooo o.ooo o.ooo o. ooo o ... oo 
19 o. ooo o. ooo o.ooo o.ooo o. ooo 

( 20 92 . 000 o. ooo o.ooo o. ooo o. ooo .• 
-· -----..21 o.oo.o 0 • .o.oo o. o.o 0 ..o.oo _ __o . 00 

:· 22 o. ooo l.000 l.ooo o. ooo o.ooo 
' \ ·- 23 o.ooo o.ooo o.ooo o.ooo o.ooo 

'' .. ____ .z..4 __ .....0 .• 000 a • .ooo o.ooo o. o..oo o .. .oo.o 
25 o.ooo o. ooo o.ooo o. ooo o. ooo 

·~* 

::- ... ----- --- -------·--------::· ROW X25 X26 X27 X28 X29 
:: l o. ooo 4145.000 644 . 000 4688.000 644.000 
! :" •. oao ..0..00 0 .. .000 o ... .o..o.o o .. oo..o 

3 o. ooo o.ooo o.ooo 1.000 o. ooo 
( . 4 l. 000 o.ooo o. ooo o. ooo o.ooo 

-. ..5. 0 • ..000 o • ..o.o..o • .o_oJL__o_. J)_OJ) ___ O .. 00.0 

( 
6 o. ooo o.ooo o.ooo o. ooo o. ooo 

.. 
' 7 o. ooo o. ooo o.ooo o.ooo l .ooo 

~); 8 o • ..o.oo 0 0 .QQO o_ • .ooa o .... QQo_._ .o. • .oo..o 
'· 9 o.ooo o. ooo o.ooo o. ooo o.ooo 

( L:-l 10 o.ooo o.ooo o.ooo o. ooo o.ooo 
.:r: .-1..L ___ _ . .O • .0.0.lL o · D.0.0 o .. ooo o. ooo o .. ooo 
kr: 12 o. ooo o.ooo o.ooo -92.000 o.ooo 

( ~;:,! 13 o.ooo o.ooo -92.000 o. ooo o.ooo ' ' !'<:_ __ _lft .. non o. ooo o.ooo o •. Q01l o • .oo..o___ 
•!i:; 15 o. ooo o.ooo o.ooo o.ooo -92.000 

\ . ' 16 o. ooo o.ooo o. ooo o.ooo o.ooo 
r ___ __lJ 

:~ .. 
• o_o..o____u..n.oo a.coo 0. 0.00 _o . o.oo 

( i<) 
1-·· 
I • ;"S;1 

( 
7l 
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( ~, 

.~.----L.11_-~.000 - 92 . 000 OADOuo ___ o....._. o~a~o __ _...o . oao. ____ _____ _ 
l'1 19 o. ooo 92 . 000 o. ooo o. ooo o. ooo 
I'. 20 0. 000 0. 000 0. 000 0. 000 00000 
,._' ___ ,Li ____ o • .ooo, _ _ _uo~-~o~ownc____~92.ooo 92 . 000 0-.0110.. 

1•: 22 o. ooo o. ooo o. ooo o. ooo o. ooo 
( 1'1 23 o. ooo o. ooo o. ooo o. ooo 92 . 000 

I
·,,-._· ___ ..L.f,.L__ _ __o_..ooo o . ooo n • .oo.o__ 0. 00,0, _ _ _.,n • .QOJl __________ _ 

25 o. ooo o. ooo o. ooo o. ooo o. ooo 
( I· 

"------------ ------ - -----------·-----ROW X30 X31 X32 SLK 10 SLK 11 
l ,. l 644. 000 o. ooo 5097. 996 5. 902 1.000 

!, 2 o. oo_o o. ooo o. a.o.o __ .=_Q,JHl o._o""oo.,___ 
h 3 o. ooo o. ooo o. ooo o. ooo o. ooo 

( : .. : 4 o. ooo o. ooo o. ooo o. ooo -0. 01 1 
'"f--- - - -"----"'" Q.00 o.ooo _Q,.,QQO Q •. o_oo o...n.a.,.,o _ ________ _ 
:••, 6 l. ooo o. ooo o. ooo o.ooo o. ooo 

( '· 1 o. ooo o. ooo o. ooo o. ooo o. ooo 

"' 

s o. oop o. ooo l . ooo o_.J)oo o. oo.u_ _______ _ _ 

( 
9 o. ooo o. coo o. ooo o. ooo o. ooo 

10 o. ooo o. ooo o. ooo 0. 011 o. ooo 
·· ___ __1.1 o. oOQ_ __ .o... oop _o,o.oo o. opo o._o_i1. _ ____ ___ _ 

( 
12 o. ooo o. ooo o. ooo o. ooo o. ooo 
13 o. ooo o. ooo o. ooo o. ooo o. ooo .. --1..4 o. oo.Q o • .o_o..o o. ooo __ _j)_ •. o_o.o ___ o. oQ.Q 
15 -92.000 o. ooo o. ooo o. ooo o. ooo 
16 o. ooo o. ooo -1 . 000 o. ooo o. ooo 

,__ __ J..1 .o_.ooo o. ooo o_.ooo o • .o_oJL_ a. oo_o _ _ _ 
18 o. ooo o. ooo o. ooo l . ooo o. ooo 
19 o. ooo o. ooo o. ooo o. ooo l. 000 ( 

2.0 ____ _Q. coo _ __ o_. Q.Q.O___ o. ooo o ._o oo ___ o. o .... o ... o __ _ 
21 o. ooo o. ooo o. oco o. ooo o. ooo 
22 o. ooo o. ooo o. ooo o. ooo o. ooo 

__ -.J.2.3 9.Z.. 000 Q.ooo OoOO..O Q. O_O_O 0....0..0,x..... _______ _ 
24 o. ooo o. ooo o. ooo o. ooo o. ooo 
25 o. ooo i.ooo 1.000 o. ooo o. ooo ( " 

,, 

( ROW SLK 12 SL K 13 SLK 14 SLK 15 SL K 16 
____ ......._ _ _ o. ooo __ _ o._o...o.a.._ -lt3 . 957 o_._ooo s . a.9_..__ _ _ _ 

2 o. ooo o. ooo o. ooo o. ooo o. ooo 
3 o. ooo o. ooo o. ooo o. ooo o. ooo ( .. 

_, _()_,J) OO a . Q QQ___ O. OOJ) 0..-00J) o . oO_Q ·-- ------
~ 5 o. ooo o. ooo o. ooo o. ooo o. ooo 

( - 6 o. ooo o.ooo -0. 011 o. ooo o. ooo 
·' 0 , L---- 9_._00 _ ___ o_._Q.D.Q... o. ooo __ __o .p_oQ.... _ _ _ o. oo,_,,o"---
1•~ 8 o. ooo o. ooo o. ooo o. ooo o. ooo ( t·i 9 o. ooo o. ooo o. ooo o. ooo -0 . 01 1 
, ~---_J_o_ _ __ o._ooo , __ o_._a.o_o ____ o. oo.o. ___ o_. ooo o._oo_.,__ _ ________ _ 

( • 11 o. ooo o. ooo o. ooo o. ooo o. ooo 
1 12 i . ooo o. ooo o. ooo o. ooo o. ooo 
·t_ 3 o.JJJJO 1 ._o_oJL_ _ _ o_,ooo ___ o.&QQ o. o.o..oL__ _______ _ 

14 o. ooo o. ooo 0. 01 1 o. ooo o. ooo 
·' 15 o. ooo o. ooo i . ooo i.ooo o. ooo 
_____ 16 __ o. oo.o ___ o .. .o.Do 0. 000.. ___ o.o_o_Q___ o. a.lJ... __ .. :-, 

( b 
"-' - - --- -------- -

( 
- - - - -o-------·----·---- ----------7J 
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( h 
I / 

L.: ~1~1~-~o~···o~o~o~.-~o~·~o~o~o~-~o~.0.00 a . ooo _o .. on.a 
18 o. ooo o. ooo o. ooc o. ooo o. ooo 

l 19 o. ooo o. ooo o. ooo o. ooo o. ooo 
--~2-0 ____ 0 .. _oo_o _ _ _o_. rui,.ua,_ _ _.,a • .ooo__o. D.D.o__ Q.JlQ.,_ _ ______ _ _ 

i 'i 
( 1, 

I ' . ~ i 

21 o. ooo o. ooo o.ooo 
22 o. ooo o. ooo o.ooo 
23 a. ooo o. ooo o. oo.o _ _ . _ _ _ 

o.ooo o. ooo 
o. ooo o. ooo 
a. coo o. o.oo 

( 
I' I 

•1 
'I r : 

( 
11(1: 
;1:j 
1~ ii 

24 o. ooo o. ooo i.ooo 
25 o. ooo o. ooo o. ooo 

o.ooo o. ooo 
o. ooo o. ooo 

ROW SLK 17 SLK 1 8 SLK 19 SLK 20 
o. ooo a . coo O. OQQ 

113, 
( '.1:' 

' I 
p;'. 
;1t;---

o. ooo o.ooo o. ooo 
o. ooo o. ooo o. ooo 
.o .• .o.o..a o. aoo ..O....OJ10 
o. ooo o. ooo o. ooo 

( 

,, 

( .. 

( 

( 
' .. 

. ;.:. 
( ·~:. 

( 

--- ROW _ SI K 22 SLK 23 _ SU< 24 SL.K__.25 _ _ _ _ _ ---------
l 36. O. OOE +OO O. OOE+OO 10. 0 . 34E+Ol 
2 o. ooo o. ooo o. ooo o. ooo 5. 000 ( 

_ _ _ 3 _ __ .o .•. o.oLL___o ... 000 .o ... ooo 0....000 rn .ooo ____ _ 
4 o. ooo o.ooo o. ooo o. ooo 5. 000 

( ... : 5 o. ooo o.ooo o. ooo o. ooo 25 . 000 
L:i~ 
1. · - --"---=-:0 .. 0.1 1 o. o.o.o o..o.o.o__ o. ooo 2. a2.o ___ _ 
~ 1 o. ooo o. ooo o. ooo o. ooo 30. 000 

( ;:: 6 o. ooo o. ooo o. ooo o. ooo 45 . 000 
~,r-

1
9
0 

._ o .. oo. o...ono .o.oo -n . o.iL ___ ~ . 3i,a_ _ _ _ 

( ': o. ooo o. ooo o.ooo o. ooo 45.000 
'' " 11 o. ooo o. ooo o. ooo o. ooo 50 . 000 
r.1t ____ _ .iL __ ,o._o.o.a • .o.ao ...o ..... o.oo o ... oo.0--13.a.o ... o.o.: _ _ _ _ ____ _ 
~ 13 o. ooo o.ooo o.ooo o. ooo 2300 . 000 
" 14 o. ooo o. ooo o. ooo o. ooo 20.000 
, , ____ 15 _ _ _.. . ooo _ __o ..... 0.00 o_._o.o.o. 0. 000 ____ 660 . ooQ_ _ __ ----·-- - - · 
:s:; 

( ,,,. 
!s; 

( 
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I F ILE: F ILE 

( b 
•• __L.6 

FT 14F00 1 A Vl'l/ SP CONVERS ATI ONAL MONITOR SYSTEM 

a. non o. ooo o. ooo 0 . o.o.o 12 . 935 
1·1 17 o. ooo a. coo a. coo a. coo 30 . 000 
• 1. 18 a. coo o. ooo o. ooo o. ooo 1'9 0 . 000 
.l, 19 
~ 4 ' 20 

l 1, 21 

!:1 
?2 
2 3 

( !91 24 ,,, 
2.5 

I ' I'~ 

( 1,,1 
I 
ll~ 

OA QQQ o. ooo o .. ooo o .. ooo 240 . DOO-
o. ooo o. ooo o. ooo a. coo 600 . 000 
o. ooo o. ooo o. ooo o. ooc. 7 00 . 000 
0 . 0 11 O. QDO o. noo o. ooo -2...l.Jlt 
o. ooo l . ooo o. ooo o. ooo 500 . 000 
o. ooo o. ooo l . ooo 1.0 00 o. ooo 
o. ooo o. _a_oo o • .ooo o . a 11 2.:Z 

' , .. 
( !n' 

I I 
I'' 

( 
i" .. 

': 

' 
( 

;2· .. 
( , __ 

' " 
h~ 
---.. 

( . ' 

( 

~-

( 

·-
( 

--·-
( 

·~ .. 
( 

r~. 

,. 
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~: 

( "" 
~l ... 

( ~= .,, 
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~~1 

( 

~ 
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( ,-­
i 

FT 1 2F001 A L ":. 2,;L V~/SP CONVERSATIONAL MONITOR SYSTEM i FI LE: FILE 

MAX 3658 Xl + 17 50 XZ + 3658 X3 + 17 50 X4 + 3658 XS 
+ 1750 X6 + 3658 X7 + 175 0 XB + 8769 X9 + 146 8 XlO 

;---_,_+ _ a7-69 XII Ll."1>.ll Xl2 + 8 769 Xl3 + 1!..6.ILJlL4-t_8 76o_'>9!-AXJ.1_;;5L_ ___ _ 
+ 1468 Xl6 + 29 12 Xl7 + 1004 Xl8 + 2912 Xl9 + 1004 X20 
+ 2912 X21 + 100 4 X22 + 2 9 12 X2 3 + 1004 XZ4 + 8 125 X25 

...__ __ + 824 X26__:t_8 12 5 X27 + 82.!t X78 + 8125 X29 + 82.4--XJ.O.,_ _ _____ _ 
+ 8125 X31 + 82 4 X32 

SU&J ECT TO 
' 21 X2._._:t:_Xl.O__±....JU.a~J.2 6 5.o_ 
1-- = 

3 1 X4 + Xl2 + X20 + X28 = 30 
( ~ 41 Xl + X9 + Xl7 + X25 = 55 

1"~ ____ _5 J_J(3_ -+._X l 1 + X19 ± X27 = 25 
.,, 6 1 X6 + Xl4 + X22 + X30 = 35 

c ~ll 
7' X5 ± Xl 3 + X21 + X29 = 30 I 

ll!l_ BJ _ _x!L.±_UA_t..X.2!t_:t-X.3 = 
;1~ 9 1 X7 + Xl 5 + X23 + X31 = 50 

( ' 10 1 92 Xl + 92 X2 <= 4140 
llJ----9 2-.X 9-'*--9 2 x l 0__$:- 4_lU) 
121 92 X3 + 92 X<t <= 'tl40 

( ,. 
131 92 Xll + 92 Xl2 <= 4600 
.l't.1--92.JS + 22 X.6 ~- 184 
151 c;2 Xl3 + 92 Xl4 <= 4600 

( 161 92 X7 + 92 XS <= 5330 
--1 71 __ 9 2 Xl5 + '12 ~] 6 ~= 276..0 

1 8 1 92 Xl7 + 92 Xl8 <= 600 
( "i1 I 91 92 X25 + 92 X26 <= 700 
~ ___ 2 0 1 __ .92-Y. L9.....:L9.2-X2.Q__ <= _ 600 

2 11 92 X27 + 92 X28 <= 700 
( 22 1 92 X2 1 + 92 X22 <= 200 

23 1 __ -92- X29 +_9.2_ X30 ~= 500 ------ro-------
241 92 X23 + 92 X24 <= 4 00 

( 
' 

251 92 X31 + 92 X32 <= 250 
_ .ENO _ 

( '' LP OPTIMUl'I FOUND AT STEP 22 
' 

( 
oaJECTIVE FUNCTION VALUE 

___ ___j.J ___ l~5~8535....0..._ __________ _ 

( VA RIA8LE VALUE REDUCED COST 
- _)tL ______ .QA 00110~0~0 ___ __.5.._2_.L.2, .'l.9_6..:l..z.2><.C _______ _ 

( 
X2 45 . 000000 0 . 000000 
X3 0 . 000000 5 111.000000 

--- .A.._ ____ _.30A.0.00.0Q0 o~ 00..0.0.0,,_ _________ _ 
X5 0 . 000000 5392 . 996090 
X6 20 . 000000 0 . 000000 

__ _,x.._.1 _____ ... .Z. • .9.34.1.B.Z... A o.o.oo.o,,_o _ ___________ _____ _ 

XS 4 5 . 000000 0 . 000000 ( '• . , X9 50 . 000000 0 . 000000 
": ___ _x I 0 O. 0000.00 __l_SQ . 0000_0,,_ _______________ _ 

x11 2s . oooooo 0 . 000000 
Xl2 0 . 000000 282 . 000000 

..Xl3 ..30 . 0000.0.0 0 . 000000 __ _ r----
11, 

( !;~ 
'-'------------------~----------------------., 

( 
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( 
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<. 
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( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

.. ·· -·-·----

• FILE: FILE FT12F001 A VH/SP 

h 
1~~ XI !t 15 .• 000000 0 . 000000 
·1 Xl5 30.000000 0 .000000 ... 
' Xl6 0.000000 5392. 996090 

• XII 0 • .QOJJDOJ) 213 .. 0110000 
Xl8 5 . 000000 0 . 000000 
Xl 9 0 . 000000 5857 . 000000 

' X20 0 . 000000 746.,,00. 
. I 

X2 l 0 . 000000 585 7. 000000 
I X22 0 . 000000 't64. 000000 

'I X23 !t . 3!t 18 .U.. CO.OD . 
:,« X24 0.000000 0 . 000244 .. X25 s . 000000 0 . 000000 , .. z.. 0 . 000000 1ao . ooo.o 

X27 0 . 000000 644 . 000000 
X28 0.000000 926.000000 .. X29 0 . 000000 6!tlt..o..0001l.O .. 
X30 0 . 000000 644 . 000000 
X31 2.717391 0 . 000000 
X3 o . 0000.00 5392...99-6~ 

• 
ROW---SLACK OB SIJRl!I llS OllA.LJRICES 

2 1 0 . 000000 1004 . 000000 
31 0 . 000000 1750. 000000 

------·-4 ... D.ODODO 12.S. 000 
5 1 0 . 000000 6769.000000 
6 1 0 . 000000 1468 . 000000 

-11 0 . 00000.0 169 . 0G.llO 
8 1 0 . 000000 1004.000240 
9 1 0 . 000000 2212 . 000000 

- _ ---1.0L __ 0.....0.00000 e . J ll.B.6.9 
111 0 . 000000 1 . 000000 
12 I 1380 . 000000 0 . 000000 
131 2 3Jl.o... OJJ.o o o o_ .Oo OOOQQO_ 

' 141 0 . 000000 3 . 065217 
•• 151 460 . 000000 0 . 000000 
~----16 1 ---..0...0D.0 0 0 0 • l.08695 

171 0 . 000000 63 . 663040 
181 140 . 000000 0 . 000000 

____ -19_1 2 ~.O...ruJJ10 0 Q o. 000.0_0 
20 1 600. 000000 0 . 000000 
2 11 100.000000 0.000000 
2.ZJ __ -2.0.0....0.0.0000 o . 00.0000 
23 1 500 . 000000 0 . 000000 
241 0 . 000000 0 . 000000 
25 1 0 .. 000.000 56 . 663040 

NO . ITERATIONS= 22 

" ., 
RANGES IN WHICH THE BASIS IS UNCHANG EO : 

C ONVEKSA TI ONAL HON!TOR SYSTEM 

-------------~~awJCJ..C~OC£Elc:J.£N_1-.RSliGu-...._ ___ _ _ _________ _ 
VARIA6LE CURRENT ALLOWABLE ALLOWABLE 

COEF INCREASE DECREASE 
____ X.l _ -3.b5B. • .O..O..O.O.OO _ __ l,2.l2..!J960..9Jl1 _____ INFINILY 



.. ---~ -- --- -

l 
FILE: FI LE FT12F001 A Vl'./SP CO"IVERSATIONAL MONITOR SYSTEM 

<. 
~ 

' : 
:/!· 

.2- I 7 5.Q_.J) OJ) 0 Q .NF.ItUIX 7 't_bA.D..O..QOO.O 
X3 3658 . 000000 5 l l l . 000000 INFINI TY 

I X4 1750 . 000000 I NF INITY 282. 000000 
X5 3658 . 000000 5 3.9 2 . 9-9 6 0.9.!l -1NF-1JilIY.. 
X6 1750. 000000 INF IN ITY 282 . 000000 

( '. X7 3658.000000 o . 00024 4 746. 000000 
8 17 50,,.QO.!)QOO INEINIIX o . 0.002.!U. 

X9 87 69. 000000 INF INITY 180. 00003 1 
<. XlO 1468. 000000 1 80. 000000 I NFI NI TY 

~' Jt.11 BJ 69 .• .0.0J)J)OO INE!N UY 6 4 4 • .00.0.0.0.0 : .. -., Xl2 1468. 000000 282 . 000000 INFI NITY 
( "' x l3 8769. 000000 I NF IN ITY 644. 000000 

'.·: ~-- .)(.l!t ~.6_8_.QQQQQQ 2 !l 2 • 0.0.0.QQO j.bft..&0.0.000 .,,, 
Xl5 8769. 000000 INFI NITY 5392 . 996090 . " c '" x 16 14 68 . 000000 5392 . 996090 INFINITY 

. .11 2~ 1 Z.o.QQO.OQO 5 2 I 3 .Jl.DJUJJlj) NLlN.II Y .. Xl8 1004 . 000000 746 . 000000 180 . 000000 
( Xl9 29 12 . 000000 5857 . 000000 I NFI NI TY ., ____ x20 ___ _l QO.!u.QJl.Q..QOO 1 ~6 .... QOJ)..00 Q INE.lfil_Ly_ 

X21 2912 . 000000 5857 . 000000 I NF I NI TY 
( X22 1004. 000000 464 . 000000 I NF I NI TY 

·- __ X,23 2 9 12 • .Q.QQJ).0 Q 1 't .6 ... a.ruLO.O O O,. OOJl.2.!t' 
X2 4 1004 . 000000 0 . 000244 INFINITY 

( X25 8125 . 000000 180 . 000031 5212 . 996090 
__ X26 _82.'t.QQQQQQ ....l.80 . 0Jl.0000. ____ _INFJ Nr:Il 

X27 e12s . oooooo 644 . 000000 I NFINI TY 
x2e 824 . 00000 0 926 . 000000 I NF INITY . ___ X29 812.!i • .Q.QQQQQ ..6!t 't. • Q Q_O_QQ..O ..J1'1ElNllL 
X30 824 . 000000 644 . 000000 INF I NITY 
X31 8125 . 000000 INFINI TY 5213 . 000000 

-- __ x 3 2 ______ 8.2 't .• . o.o QQO.D 5~2 . 9..'ll>JJ.9Sl_ JNEltjJTY ·---- --

RIGHTHANO S I DE RANG~S 
· _____ R.OW __ CJJRRErU AL.LQ..ljAJ3LE __ALLQ}IA.fl.L..._ _ ________ _ 

RHS INCRcASE OECReASE 
2 so . 000000 l . 521739 s . 000000 

__ 3 ____ 3.ll. . o_o.o.o 0: . .15 .• .o.o.o_oo o__ __ _.3.0 . o o Q QP o, __ _ 
4 55. 000000 2 . 608695 5 . 000000 
s 25 . 000000 25 . 000000 25 . 000000 ( 

___ 6 35,._0J)_QQO.O ·-·--'i..QQQ.000 _l_?_.QQOOOO, _ _ _ 
r 30 . 000000 s . 000000 30 . 000000 
8 45 . 000000 0 . 000000 4 . 3 47826 ( 

·• _____ 9. ._.5_Q_. OOOOQO _ Q. • ..QJl0 . .900 __ 4 . 3'tI&it> 
10 4140 . 000000 460 . 000000 14 0 . 000000 

( .. 11 4600. 000000 460 . 000000 240 . 000000 
.''-----1 !t 1.4.0 .• .Q.QOO.QO J .NEHUTY ____ 1 380._oo.~.>Lo __ _ 
"' 13 4600 . 000000 I NFINITY 2300. 000000 

( ,,. 14 1840 . 000000 1380 . 000240 460 . 000000 
- ·----1.!i ____ 't600 . _0_0_QO.QQ__ _____ INE1 NlJ.L._ 't.6.Q...00.0_0Q!.lL, _________ _ 
,. 16 5330 . 000000 400 . 0.00000 0 . 000000 

( '" 17 2 760. 000000 400 . 000000 0 . 000000 !•: , 18 60.Q_ • ..O_QOOQQ I NEI!SJLL_ l~J)...,QQOQQQ 
~- 19 700 . 000000 INF I NI TY 240 . 000000 

20 600 . 000000 INFINITY 600 . 000000 
___ 2 l ___ J.Q0 • .0..9.9.0JJ.Q INE..HILTY_ .OO • .P.OQO_O_O ----

,: .. 
( 1,~ ' 

' 8 

( 
7~ 



( ( 
j FILE: FILE FT12F001 A VH/SP CONVERSATIONAL MONITOR SYSTEM 

( r.~.· ~-· ____ 2 L._ __ ..i.o.a. •. .o.o.oo..o...,o _____ ruN·E r N rr..i:v ___ __.2:.uo.a..0.0.oao..o. _ _ ___ ____ _ 

( 

( 

( 

t 

(. 

( 

( 

( 

I" 
w ~ 
• 

23 soo.000000 INFINITY soo.000000 
24 400.000000 INFINITY 0.000000 

. ~ ___ 2._,_s 2 so • .a a.o..o oo 4 o o • o o o.ao..o.. ..... o .... o..,.o,_..o,_..o...,.o.__ ____ _ 
i'. i 
.> 

1., TH E 
; ' 1---L11J1:-.LIABLE.ALJ _ __________ ·------------------·---
Pi 
!!f ROW <BASISI 

l ART 
Xl X2 X3 X4 

5212.996 o.ooo 5111.000 o.ooo 
Is! ~----L----"iB __ -=J..,...0.0.0 o.ooo 0....0.0.0 O.O.QQ _________ _ I . 

i;": 
:;· 

!1::; 

X4 0.000 0.000 0.000 1.000 
xzs l.ooo o.ooo o.ooo o.ooo 

, ___ xi .Q..JLQO o • .oJlO 1 • . 0.0.0 o • .o.o.o 

3 
4 

-5 
i;;.j 6 Xl4 0.000 0.000 0.000 0.000 
;1:1 
j':: 
!·f 
:.; 

Xl3 0.000 0.000 0.000 0.000 
___ ..,_ ___ ~x~s .o .. ..a.oo o.oo ..a...ooo o.o.ovo ____ _ 

X23 0.000 0.000 0.000 0.000 
x2 l.ooo l.ooo o.ooo o.ooo 

7 
B 
9 

10 ... 
1· - . 9 o.oo.o _ _a....o.o.o__oAooo o.o.oo_. __ _ .l 
":; 12 SU< 12 o.oco o.ooo 92.000 o.ooo 
~·.- 13 SLK 13 o.ooo o.ooo -92.000 o.ooo 

it'.' -·----·''-"----~x..,6,__ .o...&.00 o •. ooo o......o.o.o. ___ o_..Q.DJ), ___________ _ 14 
~ ~· 15 SLK 15 o.ooo o.ooo o. ooo o.ooo 
.. 16 X7 0.000 0.000 0.000 0.000 
•' __ .17L _ __ _,,x.LS ___ __o....JW.o .ooo a • .ooo o_._o_o_o, __ _ 
=~. 16 SLK 18 92.000 O.OOO 0.000 0.000 
.. 19 SLK 19 -92.000 o.ooo 0.000 0.000 
~ ---'o . ...s1 K 20 o.o.oo _ _ a...o.oo __o_._QO_o_ __ __o_._o_o'-"----- ·--- - --

21 SLK 21 o.ooo a.coo o.ooo o.ooo 
22 SLK 22 0.000 0.000 o.ooo 0.000 

, -. ___ . .23. _$LI< 23 o.ooo o_ • .ooo ..o. •. ooo_. o_.o,...,o'""o'---
~ 24 SLK 24 o.ooo o.ooo a.coo o.ooo 

( ··, 25 X31 0.000 0.000 o.ooo O.OOO 
! ~ ~. 
:~ 

( :1i ROW xs X6 X7 xe X9 
i'':.---- __ _i_ __ 53 92..99.b. _ _ ~o~ • .o.o.o~ _ _,..o_. • .o..o.o _ __ .o ... ..o.oo o...o.o.o ____________ _ 
,. 2 o.ooo o.ooo o.ooo o.oou o.ooo 

( ':··. 3 o.ooo o.ooo o.ooo o.ooo o.ooo 
" .o .. o.o,~o.__ _ _o_ • .o.o o.ooo a .. .uo.o_ _ _o_.n..oJL 
.. 5 o.ooo o.ooo o.ooo o.ooo o.ooo 

( "' 6 -1.000 o.ooo o.ooo o.ooo o.ooo 
r'----- .l ... .o.o.~o~-~o.ooo o...J).O.O o.o.ou o .. o.o_o_ 
•-i: a o.ooo o.ooo o.ooo l.ooo o.ooo 

( 1·'; 9 0 . 000 o. 000 0 .coo 0. 000 o.ooo 

~
"'~ a .D ... .o.oo o ..... UD .. ~_.-0....0.00 __.o .. ..o.G.o o_._o..o,_,,_ ___________ _ 
~ 11 o.ooo o.ooo o.ooo o.ooo l.ooo 

( ,': 12 o.ooo o.ooo o.ooo o.ooo o.ooo 
l''; _____ .i.3 ____ 0....0..00 o..o.o.o • .o.a.o ... o..oo ___ __a,.o_QO__ ____ . ____ _ 
!•9! 14 i.ooo i.ooo - o.ooo o.ooo o.ooo 

( •"' 15 o.ooo o.ooo o.ooo o.ooo o.ooo 
•~ 1 ! r ; _____ J6_ o • ..o.o.o o .• .a.oa ....i..o.o.o n......o.rui_ _ _ o_. QQQ, _ _______ _ 

'": 17 o.ooo o.ooo o.ooo o.ooo o.ooo 
f 18 o.ooo o.ooo o.ooo o.ooo o.ooo \ 
_____ .J.9 • .o.QQ__o._o..a.a_ o ... .o.uo .o. •. o.o.o _____ o_.o_o_o ____________ _ 

1;~ 

( k~ 
b11 

( 7~ 



( 
( FILE: F lLE FT12F001 A Vl'./SP CONVERSATIONAL MONITOR SYS TEM 

l ~ 20 o. ooo o._o oo o. ooo o.ooo o. ooo 
' ' o. ooo o. ooo o. ooo 'I 21 o. ooo o. ooo 

l 22 o. ooo o. ooo o. ooo o. ooo o. ooo 
" L 23 a. ooo o. ooo O_._QQ_Q o. ooo o. ooo 
I· 24 o. ooo o. ooo o. ooo o. ooo o. ooo 

( 1, 25 c. ooo o. ooo o. ooo o. ooo o. ooo !.• 
•I 

( ' 'I ROW XlO Xll Xl2 Xl 3 Xl't 
i~ 180.0Qa o. ooo 2a2 . ooo o. ooo a . o I . 
,;o- 2 i . ooo o. ooo o. ooo o. ooo o. ooo 

( r' 3 o. ooo o. ooo l.ooo o. ooo o. ooo 
i:.i - 1.000 O. O.llO o. ooo a . coo o. ooo !.~' 5 o. ooo 1. 000 o. ooo o. ooo o. ooo 

( !-. 6 o. ooo o. ooo o. ooo o. ooo i.ooo 
' I·_: !!DO 0. 0,00 o. ooo 1.000 o. ooo 
1 •• 

8 o. ooo o. ooo o. ooo ' o. ooo o. ooo 
( q o. ooo O. 0 OCi o. ooo o. ooo o. ooo 

" ...lO Q_. J)OJ) 04000 o. ooo a. QOJ) o_. oJ) 
t·: 11 1. 000 o.ooo o. ooo o. ooo o.ooo 

12 o. ooo o. oao - 92 .000 o. ooo o. ooo 
3 Q. J)QJ)_ o. o.oo 92....0.00 0 .• .000 o .. .o.o.o 

14 o. ooo a.coo o. ooo o.ooo a.ooa 
( .. 15 o. ooo o. ooo o.ooo . o.ooo o.ooo "' 

. lb . ooo O.D1i0 o .• .oo.o.. 0...000 o .. oo.o.. ----.. 
I 17 a. coo o.ooo o.ooo o.ooo o.ooo 

( "' 18 -92.000 o. ooo o.ooo o.ooo o.ooo . 
-· --- -1.9 92 . 000 _o.ooo o. ooo o....o.oo o. ooo 

20 o. ooo o. ooo o. ooo o.ooo o.ooo 
( "' 21 o. ooo o. ooo o. ooo o. oao o. oao 

'".-----22--.0. aoo __ _.o. ooo... ~ .. .O.llO o. o.oo o .. ooo ---23 o. ooo o. oao a . coo o. ooo o. ooo 
" 24 a. coo o. oao o. ooo o. ooo a. coo .. 25 ..Jl.000 4.QQO _a. non o. ooo a. no. 

:·..; 

( ,, 

- -- RO W -Xl5 lU.6 X LI X18 _ _ _x.L9 ---------1 - 0. 004 5392. 996 5213. 000 o. oao 5857. 000 
( 2 o. ooo o. ooo o. ooo 1. 000 o. ooo 

o .. ooo a. ooo o .. o.aa o. oaa o. oo.o 
4 o. ooo o. ooo 1.000 o. ooo o. ooo 

( 5 o. ooo o. ooo o. ooo o. ooo 1.000 
~ .. 6 o. ooo o. ooo a . coo a_.ooo .O. OQO - 1 o. ooo o. ooo o. ooo o. ooo o. ooo 

( 
I 8 o. ooo 1. 000 o. ooo o. ooo o. ooo ::' a. coo a . ooo o. o.o.o_ a. OOG__ 0. 00 

r~. 10 o. ooo o. ooo o. ooo a.coo o. ooo ( .- 11 o. ooo o. ooo o. ooo o. ooo o. ooo i 
~f u ___ D .. o.oo _ __o4o.oo o__.oon a. a.a O.aOO! -----.r 13 o. ooo o. ooo o. ooo o. ooo - 92 . 000 ( ~.i 
; ' 14 o. ooo o. ooo o. ooo o. ooo o.ooo Ii :I I 5 . ooo o. o.oo o .. ooo a. o.oo o_..o.oa__ ·-.. 16 o. ooo -1 . 000 o. ooo o. ooo o.ooo 

\ 
•. 

17 1. 000 i . ooo o. ooo o. ooo o. ooo 
' -- e _ __o, oo.o 0. 0 OD_ --92 .. 0.0 0 o~o.oo __ _o,oo~o__ 
:·.:.: 

( ";J 
i'~ ,. 

~o 



( 

FILE FT12F001 A VH/SP CONVERSATIONAL MONITOR SYSTEM 

t9 o. ooo 
20 o.ooo 
21 o. ooo 

I , 
'! 
" ' 

o. ooo -92 . 000 a. coo o_.oo.o 
o. ooo o. ooo o.ooo 92 .000 
o. ooo o.ooo o. ooo o. ooo 

1~----<-2~2 ___ ___..o.._..J)~O~OL_ _ _JU..Ju.u.u_ _ _ .u. o. ooo o. o.o.o o .. n.ou o. ooo 
1,1 23 o. ooo 

C I'; 24 o.ooo 
I .I 2 5 0 . QjJJ.0 Ou__ _ __J,.U._j.UJJ,.L_ _ _.,_. 

o.o oo o. ooo o.ooo o.ooo 
o. ooo o.ooo o.ooo o.ooo 
o.ooo o ._ooo __o_..a..oo 0.000 .I 

( 1;i 
1 •. j. 2 " "' > v74 I R!l.W _.){20 X I X22 ~.<-!!o----
••l~ --- l 746.000 5857.000 464.000 o.ooo o. ooo 

l ~~ 2 o. ooo o.ooo o.ooo o.ooo o.ooo 
i·2l 3 1.000 o.ooo o.ooo _.Q.Jl.Qo o,..oo.o.__ __ , ______ _ 
H-- 4 o.ooo o.ooo o.ooo o. ooo o.ooo 

( •• 5 o.ooo o. ooo o.ooo o. ooo o.ooo i1L 6 Q . Jl.Q_Q O. OQO 1.000 o.ooo 0 .... .0..00.,_ __ 

I~~ 78 o.ooo 1.000 o. ooo o.ooo o.ooo 
( o.ooo o. ooo o.ooo o. ooo l.ooo 

1·1_: _ _ __ __!1._.__o. _ooo o .. .o..o..o o.o_o,,.o __ _,1~ •. oJJ.o 1 . ooJL __________ _ 
~~ 10 o.ooo o.ooo o. ooo o.ooo o. ooo ( .. 
:,51 11 o.ooo o. ooo o. ooo o. ooo o.ooo 
·:.._ __ -1.2....__- 92 .oo..u_ __ .o_.ooo Jl..O..QQ. o .• ooo o. o.a..o_. ______ . ___ _ 

( .
,'.'.1 13 o. ooo o. ooo o.ooo o. ooo o. ooo 
·"' 14 o.ooo o. ooo o.ooo o. ooo o. ooo 
1i,._1 ___ _.~__Q. ooo -92_ • ..Q.O..Q_..::.12-..0..0..0 o_._Q.Q.O o.oo..o. _________ _ 
~ 16 o.ooo o. ooo o. ooo o. ooo -1 . 000 

l ~ 17 o.ooo o. ooo o.ooo o. ooo o.ooo 
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