ADM 2302
Midterm Exam
Winter 04

Problem 1
Part a)

Let xij = number of ads of type i (1=N, 2=T, 3=R) to be produce at MRj (j: 1. 2, 3, 4)

Minimize 16x11 + 10x12 + 12x13 + 12x14 + 26x21 + 20x22 + 30x23 + 21x24 



+ 22x31 + 15x32 + 23x33 + 14x34 

subject to :

x11 + x12 + x13 + x14 = 30

x21 + x22 + x23 + x24 = 15

x31 + x32 + x33 + x34 = 25

x11 + x21 + x31 <= 20

x12 + x22 + x32 <= 25

x13 + x23 + x33 <= 15

x14 + x24 + x34 <= 20

All variables ( 0

Part b)

The network presentation can be used, or just a paragraph stating:

The types of ads can be considered to be sources.  The four market research firms can be considered to be destinations.  (OR VICE VERSA).  In either interpretation, we have supplies and demands, and the xij’s in the LP represent the shipment amounts for these supplies and demands.

Problem 2:

X1 = the number of households with children < 16 and are premium subscribers.

(c1 = 5+4+3)

X2 = the number of households with children <16 and are not premium subscribers.

(c2 = 5+4)

X3 = the number of households without children and are premium subscribers.

(c3 = 5+3)

X4 = the number of households without children and are not premium subscribers.

(c4= 5)

Min Cost = 12X1 + 9X2 + 8X3 + 5X4

Subject to 

X1 +    X2 +    X3 +   X4   > 50

X1 + X3 >= 0.5(X1+X2+X3+X$)  ( .5X1 - .5X2 + .5X3 - .5X4   > 0

X1+X2 >= 0.6 (X1+X2+X3+X4) ( .4X1 + .4X2 - .6X3 - .6X4 >  0

X1 <= 0.5 (X1+X2) ( .5X1 - .5X2 < 0
  X1, X2, X3, and X4          >  0

Problem 3 (10 points)

a) Does Soy Buy or Sell Alfalfa? Justify. (0.5 points)

Sod buys 40,000 tons of alfalfa
b) How much beef is being produced? And how much profit will Sod receive from the optimal operations of his farm? (1 points)
8,000 tons of Beef is being produced.
The profit that Sod will receive from the optimal operations of his farm is $2,480,000
c) How much should Sod pay to acquire another acre-feet of water? Justify. 
Nothing, because the shadow price of the acre-feet of water is 0 (we have a slack of 600 acre-feet of water).
d) Sod is considering buying an additional 1400 acres of land at a total price of $2,940,000.  What would you recommend? Justify. 
This increase of 1400 acre is outside of the allowable increase of 1200, so the total increase in profit with the extra 1400 acre can not be determined without re-solving. 

However, we know that the shadow price is valid for an increase of 1200 acres of land.

For just this “1200 acres”, the increase in profit is $3,100 * 1200 = 3,720,000. so even just 1200 acres of land would be worth the $2,940,000 for the 1400 acres. Thus, Sod should buy the additional 1400 acres. 
e) Red River Valley Authority decided to decrease its water allotment to 500 acre-feet, what will happen to the optimal solution (not the shadow prices)? Justify. (1 points)

Some students arrive at a right answer following wrong reasoning (justification) in such a case they will loose all mark.
The optimal solution will not change, because a decrease of 500 acre-feet is within the allowable decrease of 600 acre-feet, thus the constraint will remain not binding. 
A change in the RHS of a not binding will not change the value of the optimal solution.
f) What will happen to the optimal solution if the price of wheat triples (e.g. it increases from $2 per bushel to $6 per bushel)? What happens to the optimal value of the objective function? (1.5 points)
New coefficient of W in the objective function becomes (6*70 – 20 = $400), an increase of 280; since this is less than the allowable increase of 2980 the optimal solution does not change.
Also the optimal value will not change since no wheat is raised (W=0)
g) What will happen to the optimal solution and the value of the objective function if the cost of alfalfa purchased increases form $28 to $29? (1 points)

Optimal solution remain the same, cause 1 is within the allowable decrease of  55.85. 

And the objective function value will decrease by $40,000
h) How much can the cost of buying alfalfa decrease before the current optimal solution will change? (1 points)
The cost ob buying alfalfa can decrease by $6/ton, to $22/ton, before the current optimal solution will change.
i) Sod is considering raising and selling barley. The profit contribution of barley is $320/ton. 
Barely yield 10 tons per acre and water requirement per acre-feet is 6.  Should Sod start raising barely? Justify. (2 points)
· 100% rule: (1)/800 + (6)/600 < 100. the Shadow price will remain valid.

· The total opportunity Cost: (1/10)*3100 + (6)*0 = $310.
· Profit contribution per acre feet = $320 > $310; Sod should start raising Barely; he will be making a net profit of S100/acre-feet or $10/ton. 
Problem 4: Circle the proper answer to each question (8 points = 0.5 point each) 

Refer to the “SampleMultipleChoices.doc” on doc Depot.
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