3.3
X1 = the number of standard Z345’s produced weekly


X2 = the number of industrial Z345’s produced weekly


X3 = the number of standard W250’s produced weekly


X4 = the number of industrial W250’s produced weekly


X5 = the total number of products produced weekly


MAX 
400X1 + 560X2 + 560X3 + 700X4

S.T.   
  25X1 +   46X2 +   16X3 +   34X4               
( 2500   (zinc)

  50X1 +   30X2 +   28X3 +   12X4               
( 2800   (iron)



      X1 +       X2                                            
(     20   (Min Z345’s)

                         
      X1 +       X2 +      X3 +       X4  -       X5 
=       0   (X5 definition)

             
                    X2 +                     X4 -   .50X5 
(       0   (Industrial min.)

      X1 +       X2                             -   .75X5 
(       0   (Max Z345’s)

                                                            X3 +      X4 -  .75X5 
(       0   (Max W250’s)

[image: image1.wmf][image: image2.png]Microsoft Excel - Ch3.3 =12 x]
[ozr/gRY|(saad(s - (e®(= -4zl (ne s o=@

|3l Edt view Insert Format Took Deta window Help =1al x|
|EE <o -[Bzu B s %,

D E F G H [l J K T‘
T warvsTEs 2
2
3 St'd 7345 | Ind. 7345 |St'd W250{Ind. W250|  Total
4 Production
5 Total
6 Profit 400 560 500 700 52752.29
7 Zinc 25 46 16 34 2500 <= 2500
8 Iron 50 30 28 12 2339.45 <= 2800
9 Min 7345 1 1 22.93578 > 20
10 Definition 1 1 1 1 -1 o o
1" >=50% Ind. 1 1 05 o 0
EEEe T mmm BT M
13 75% W250 1 1 -0.75 o <= o
14
15
16
17
18
19
20
21
2
23
24
25 f

26 -
T3 DI\ Arsier Report i Serskivey Regart ) Kelly Industries i i








X1, X2, X3, X4, X5 ( 0

a.
Produce 22.93578 standard Z345’s, 22.93578 standard W250’s, 45.87156 industrial W250’s (fractional production quantities are work in progress carried over from one week to the next).  Weekly profit = $52,752.29

b.
75% (Slack is 0 on that constraint.)  If this restriction is loosened or eliminated, the weekly profit will increase.

c.
 
The shadow price of zinc is $21.10091743, which is valid for an additional 492.1568627 pounds.


i)   100 pounds is worth $2110.09 > $1500; yes purchase 100 additional pounds.


ii)  $2110.09 < $2600, no, 100 additional pounds should not be purchased.


iii) Cannot tell without resolving since 800 additional pounds is outside the range of feasibility for the shadow price.  Re-solving (not shown) with 3300 pounds of zinc gives a profit of $68,055.87.  Since this a $15,303.87 increase, then, yes, the 800 additional pounds should be purchased. 

3.9
X1 = the number in group I contacted by telephone


X2 = the number in group II contacted by telephone


X3 = the number in group III contacted by telephone


X4 = the number in group IV contacted by telephone


X5 = the number in group I contacted in person


X6 = the number in group II contacted in person


X7 = the number in group III contacted in person


X8 = the number in group IV contacted in person

MIN
15X1 + 12X2 + 20X3 + 18X4 + 35X5 + 30X6 + 50X7 + 40X8
S.T.
    X1 +     X2 +     X3 +     X4 +     X5 +     X6 +     X7 +     X8 
= 2000 (Total)


    X1 +     X2                        +     X5 +     X6

            
( 1000 (W&R)






     X5 +     X6 +     X7 +     X8  
(   500 (In person)


-.5X1


          +  .5X5


             
(      0  (W&R,ip)


                X2             +      X4           +     X6              +    X8  
(    800(Small)

      
         - .25X2              - .25X4+           .75X6  +            .75X8 
(      0  (Small,ip)


    X1                                     +     X5                                      
(   200 (Min I)

     X2                                    +     X6

             
(   200 (Min II)

     X3                                    +      X7             
(   200 (Min III)

    X4                                   +       X8  
(   200 (Min IV)


    X1


          +     X5       

            
( 1000 (Max I)



    X2


          +     X6                          
( 1000 (Max II)




     X3                                    +      X7             
( 1000 (Max III)

                                                   X4                                   +       X8  
( 1000 (Max IV)

 




All X's( 0

As shown on the next page:


Minimum Cost = $39,800; conduct survey as follows:






Telephone
Personal




I

      500               500




II

      600          
      0




III

      200
      0




IV

      200
      0

[image: image3.wmf]
3.15
X1 = the number of acres of wheat planted


X2 = the number of acres of corn planted


X3 = the number of acres of oats planted


X4 = the number of acres of soybeans planted


Profit coefficients are 210($3.20) - $50 = $622, 300($2.55) - $75 = $690,

 

180($1.45) - $30 = $231, and 240($3.10) - $60 = $684 respectively.


MAX 
622X1 + 690X2 + 231X3 + 684X4

S.T.
    4X1 +     5X2 +     3X3 +   10X4 
(   1,800 
(Labor hours)



  50X1 +   75X2 +   30X3 +   60X4 
( 25,000 
(Expenses)



    2X1 +     6X2 +       X3 +     4X4 
(   1,200 
(Water)



210X1



         
( 30,000 
(Min. Wheat)




  300X2

         
( 30,000 
(Min. Corn)





      180X3
         
( 25,000 
(Max Oats)



      X1 +      X2 +       X3 +       X4 
(      300
(Total acres)





All X's ( 0

a.
(See Worksheet on next page) Plant 142.8571 acres of wheat, 142.8571 acres of corn and 14.28571 acres of soybeans; profit = $197,200.

b.
The net profit must rise to $675; adding the $30/acre in expenses = $705.  

If selling price remains $1.45 per bushel, then yield must increase to $705 per acre/$1.45 per bushel = 486.21 bushels per acre.

If the yield remains 180 bushels per acre, then its price must rise to $705 per acre/180 bushels per acre = $3.92 per bushel.

c.
(See work sheet NO CORN (not shown).)  Yes, corn would still be planted; there is currently slack on the corn constraint.  If corn were not grown, the problem must be re-solved.  Plant  200 acres of wheat and 100 acres of  soybeans for a profit of $192,800 -- a decrease of $4,400.

d. 
The range of feasibility for acres is only valid up to 318.57 acres (18.57 additional acres.)  Thus the problem must be re-solved.  See worksheet PARCEL.

Plant 181.82 acres of wheat, 101.82 acres of corn, and 56.36 acres of soybeans for a profit of $221,898.18 -- an increase of $24,698.18.  Yes Bill should lease this property for $2,000.

3.26
See file Ch3.26.xls


X1 = the number of 2-oz. Go bars produced daily


X2 = the number of 2-oz. Power bars produced daily


X3 = the number of 2-oz. Energy bars produced daily


X4 = the number of 8-oz. Energy bars produced daily


X5 = the total number of 2-oz. bars produced daily

Derivation of profit coefficients 
The costs per 2oz. are:  Protein concentrate $0.40; Sugar substitute $0.175; Carob $0.325.

Thus the unit profits are:         


2 oz. Go bars:

  .68 - .03 - .2(.40) - .6(.175) - .2(.325)   =  $0.40


2 oz. Power bars:
  .84 - .03 - .5(.40) - .3(.175) - .2(.325)   =  $0.4925


2 oz. Energy bars:
  .76 - .03 - .3(.40) - .4(.175) - .3(.325)   =  $0.4425


8 oz. Energy bars:
3.00 - .05 - .3(1.60) - .4(.70) - .3(1.30)   =  $1.80


MAX
.40X1 + .4925X2 + .4425X3 +1.80X4

S.T.  
  .4X1 +         X2 +       .6X3 +  2.4X4   
(    9,600 (Oz. protein)



1.2X1 +      .6X2 +       .8X3 +  3.2X4 

( 16,000 (Oz. sugar sub.)



  .4X1 +      .4X2 +       .6X3 +  2.4X4

( 12,800 (Oz. carob)



     X1 +         X2 +          X3                - X5
=      0
    (Total 2-oz.)







              X5 
( 25,000 (Max 2-oz.)







       X4

(   2,000 (Max 8-oz.)



    X1





(   2,500 (Min 2-oz. Go)




          X2



(   2,500 (Min 2-oz. Power)






     X3


(   2,500 (Min 2-oz. Energy)



    X1




-.5X5
(       0    (Max 2-oz. Go)




          X2


-.5X5
(       0    (Max 2-oz. Power)






     X3

-.5X5 
(       0    (Max 2-oz. Energy)






   2X3 +   4X4 -   X5
(       0    (Max Energy*)





      All X's ( 0 


*The Maximum Energy Bar constraint is formulated as follows:  




Total Weight Energy Bars:  2X3 + 8X4         Total Weight All Bars:  8X4 + 2X5



Thus, 2X3 + 8X4 ( .5(8X4 + 2X5) or 2X3 + 4X4 - X5 ( 0.


Daily production, giving daily profit of $7,273.375 (see output on next page):



  
2-oz. Go:

7,550




2-oz. Power:

2,500




2-oz. Energy:

5,050




8-oz. Energy
               437.5
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3.33
Yj = the number of product line j eliminated

MIN 10Y1 + 8Y2 + 20Y3 + 12Y4 + 25Y5 + 4Y6 + 15Y7 +  5Y8 + 18Y9 +  6Y10 ($1000’s)

S.T.      Y1  +  Y2 +     Y3 +     Y4 +     Y5 +   Y6 +     Y7 +    Y8 +     Y9 +    Y10 
( 4  












(( 4 eliminated)



50(1-Y1) + 60(1-Y2) + .... 


+ 125(1-Y10)
( 600 (Floor space)

  or,    50Y1 + 60Y2 +  ...                                                  + 125Y10  ( 225 (Floor space)      



            Y2 - Y3 





= 0
(Compaq line)



                             Y4           - Y6 



= 0
(P. Bell line)






    Y5 

    - Y8                       
= 0
(Apple line)



(1-Y1) + (1-Y2) + (1-Y3) + (1-Y4) + (1-Y5)


( 2
(Computers)

  or,
    Y1 + Y2 + Y3 + Y4 + Y5




( 3
(Computers)






       (1-Y6) + (1-Y7)


( 1
(Monitors)

  or,




  Y6 + Y7


( 1
(Monitors)







(1-Y8) + (1-Y9) + (1-Y10)
( 1
(Printers)

  or,





       Y8 + Y9 + Y10
( 2       (Printers)


15000(1-Y1) + 12000(1-Y2) + ....
      + 10000(1-Y10) 

( 75000 (Restock)

  or,
15000Y1 + 12000Y2 + ...                             + 10000Y10
( 93000  (Restock)

   

     Y1





          - Y10
( 0
(Tosh/Epson)






All Yi’s are binary

Eliminate the Toshiba Notebook computers, Packard Bell PC’s and monitors, Apple Macs and printers, and Epson printers -- Cost = $62,000  (Note:  There are alternate optimal solutions giving $62,000.)
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3.34
See file Ch3.34.xls


a.

Xj = the number of software application j developed (j = 1, 2, 3, 4, 5, 6)



MAX
 2X1 + 3.6X2 +   4X3  +   3X4 +    4.4X5 +  6.2X6 
(in $millions)



S.T.
 6X1 + 18 X2 + 20X3  + 16X4  +    28X5 +   34X6 
( 60  (Programmers) 
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All Xj’s binary


Korvex should develop applications 1, 2, 3, and 4; net present worth = $12,600,000.

b. Add the following constraints to the formulation in part a.




                             X4 - X5 
 
= 0
(Proj  4 = Proj 5)




- X1 + X2



( 0 
(Proj 2 only if Proj 1)


            

        X3                + X6
( 1
(Not both Proj 3 and Proj 6)




  X1 + X2 + X3 + X4 + X5 + X6
( 3
(Max 3 applications)

See worksheet Part b (not shown).

Korvex should develop applications 1, 2, and 6; net present worth = $11,800,000.
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Microsoft Excel 8.0a Sensitivity Report

Worksheet: [Ch3.3.xIs]Kelly Industries

1]
12|
| 3|
4|
| 5|
| 6 |Adjustable Cells
7|
6|
9|
0

al Reduced  Objective Allowable _ Allowable
Cell Name Value Cost ___Coefficient _Increase __ Decrease
§CH4_Production Std 2345 2293577982 0 400 516 1005357143

10| $D84_Production Ind_ 7345 0 1033027523 560 1033027523 1E+30

11| $ES4 Production Std W50 2293577982 i 500 1062264151154 3307057

12| $F54_Production Ind W250 4567155953 i 700 2684931507 97 91304348

13| $G$4_Production Total 9174311927 i i 1E+30 2722220972

14

15 | Constrairts

16 al Shadow  Constraint Allowable _ Allowable

17| _Cen Name Value Price _ RM.Side _Increase _ Decrease

18| $HS7 Zinc Total 2500 2110091743 2500492, 1668627 520

19§86 _Iron Total 2339449541 i 2600 TE+30_460 5504557

20| $HSS_Min 7345 Total 2293677962 i 20 2936779817 1E+30

21| $HS10 Definition Total 0 1275229358 0 1731034483 360952381

22| $H811 >=50% Ind. Total 0 1796165138 0 17.7777778 14.02234637

23| $H§12 <= 75% 7345 Total 4567155963 i i TE+30_45.67155953

24| $H813_ <= 75% W250 Total 0269 9062569 i 3.2 2118644068 | |

2
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