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Solution to LP Modeling in Chapter 3 Ragsdale Revised 5th Edition, 2007 

 

12. a. X1 = Number of country tables to produce 

  X2 = Number of contemporary tables to produce 

   

  MAX   350 X1 +  450 X2  

  ST  1.5 X1 +    2 X2 ≤ 1,000 

      3 X1 +  4.5 X2 ≤ 2,000 

   2.5 X1 +  1.5 X2 ≤ 1,500 

   X1/ ( X1 +X2) ≥ 0.20  (implement as  X1 ≥ 0.2* ( X1 +X2) ) 

   X2/ ( X1 +X2) ≥ 0.30 (implement as  X2 ≥ 0.3* ( X1 +X2) ) 

   X
i
 ≥ 0 

     

 Many students attempt to implement the ratio constraints in their original form; resulting in a division by 

zero error at the null solution and a message from Solver that the model is not linear.  The algebraic 

equivalence of the alternate form of these constraints (given parenthetically above) should be noted. 

 

 b. See file: Prb3_12.xls 

 c. X1 = 405.80,  X2 =  173.91, Maximum revenue = $220,290 
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17.  a. X1 = Amount invested in Bonds 

  X2 = Amount invested in Mortgages 

  X3 = Amount invested in Car loans 

  X4 = Amount invested in Personal Loans 

 

  MAX  10 X1 + 8.5 X2 + 9.5 X3 + 12.5 X4  

  ST   X1 +  X2 +  X3 +  X4 = 650,000 

    X4  ≤ .25*(650000) 

    X4  ≤ X2 

    X4  ≤ X1 

    X1 ,  X2 , X3 , X4  ≥ 0 

 

b. See file: Prb3_17.xls 

c. X1 = 325,000,  X2 = 162,500,  X3 = 0, X4 =  162,500,  Maximum return = 10.25%  
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19. a.  A = amount to invest in bond A 

  B = amount to invest in bond B 

  C = amount to invest in bond C 

  D = amount to invest in bond D 

  E = amount to invest in bond E 

 

  MAX 0.095A + 0.08B + 0.09C + 0.09D + 0.09E 

  ST A + B + C + D + E = 100,000 

   B + E ≥ 50,000 

   A + D + E ≤ 50,000 

   A + B + D ≥ 30,000 

   0.095A + 0.08B + 0.09D  ≥ 0.4* (0.095A + 0.08B + 0.09C + 0.09D + 0.09E) 

   A, B, C, D, E ≥ 0 

 

 b. See file Prb3_19.xls 

 c. A=20,339, B=20,339, C=29,661, D=0 , E=29,661 

  Maximum return = $8,898 (or 8.898%) 
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28. a. X1 = number of  CD players to produce 

  X2 = number of  tape decks to produce 

  X3 = number of stereo tuners to produce 

 

  MAX   75 X1 + 50 X2 + 40 X3 

  ST  3 X1 + 2 X2 + 1 X3 ≤ 400,000 

   50,000 ≤ X1 ≤ 150,000 

   50,000 ≤ X2 ≤ 100,000 

   50,000 ≤ X3 ≤ 90,000 

 

 b.  See file: Prb3_28.xls 

 c. X1= 70,000, X2 = 50,000, X3 = 90,000 

  Maximum profit = $11,350,000 
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34. a. P
i
 = Number of units to produce in month i 

  I
i
 = Inventory held at the end of month i 

  MIN 49 X1 + 45 X2 + 46 X3 + 47 X4 - 1.5 (120 + 2I1 + 2I2 + 2I3 + I4 )/2 

  ST I1 =120 + P1 - 420 

   I2 = I1+ P2 - 580 

   I3 = I2+ P3 - 310 

   I4 = I3+ P4 - 540 

   400 ≤ P1 ≤ 500 

   400 ≤ P2 ≤ 520 

   400 ≤ P3 ≤ 450 

   400 ≤ P4 ≤ 550 

   I
i
 ≥ 50 

 Note that the I
i
 can be computed directly from the P

i
.  Therefore, the P

i
 are the only decision variables 

(changing cells) in the model.  The I
i
 can be computed in the spreadsheet using the conditions imposed by 

the first four constraints.  Therefore, it is not necessary to indicate these as constraints cells for Solver.  

However, note that lower bounds of 50 must be indicated for these cells. 

 b. See file: Prb3_34.xls 

 c. X1 = 410, X2 = 520, X3 = 400, X4  = 450, I1 = 110, I2 = 50, I3 = 140, I4  = 50 

  Minimum cost = $83,617 

 

39. a. MIN   A12 + B13 + C14 + D18 

  ST      1.06A12 - A23 = 0  

   1.06A23 + 1.14B13 - A34 - B35 = 0 

   1.06A34 + 1.18C14 - A45 - C47 = 0 

   1.06A45 + 1.14B35 - A56 - B57 = 0 

   1.06A56 - A67 = 12 

   1.06A67 + 1.14B57 + 1.18C47 - A78 - B79 = 14 

   1.06A78 + 1.65D18 - A89 = 16 

   1.06A89 + 1.14B79 = 18 

   Aij, Bij, Cij, Dij ≥ 0   

 b. See file Prb3_39.xls  

  c.  A56 = $11,321, A89 = $16,981, B13 = $18,161, B35 = $20,703, B57 = $12,281, D18 = $19,989 

  Minimum investment = $38,149 

 

40. a.  Same as in problem 38 above with the following additional constraints: 

  -3A12 -1B13 + 2C14 + 4D18 ≤ 0 

  -3A23 -1B13 + 2C14 + 4D18 ≤ 0 

  -3A34 -1B35 + 2C14 + 4D18 ≤ 0 

  -3A45 -1B35 + 2C47 + 4D18 ≤ 0 

  -3A56 -1B57 + 2C47 + 4D18 ≤ 0 

  -3A67 -1B57 + 2C47 + 4D18 ≤ 0 

  -3A78 -1B79 + 4D18 ≤ 0 

  -3A89 -1B79 ≤ 0 

 b.   See file Prb3_40.xls 

 c.  A56 = $11,321, A78 = $4,945,  A89 = $1,345, B13 = $31,306, B35 = $35,688, B57 = $29,364,  

  B79 = $14,531, D18 = $7,341 

  Minimum investment = $38,647 


