
Chapter XV and XVI ‑‑ Integer Programming HomeworkPRIVATE 

1.
Fred, our friendly farmer has decided to make some investments. Fred has care​fully budgeted out the returns to various investments as follows:           

	PRIVATE 

	Annual Return

	180 h.p. tractor
	  5,000

	250 h.p. tractor
	  9,000

	6 bottom plow
	  4,500

	8 bottom plow
	  6,500

	Harvestor
	20,000



The cost of the investments and their life is as follows:

	PRIVATE 

	Total Cost
	Economic Life

	180 h.p. tractor
	25,000
	7 yrs.

	250 h.p tractor
	36,000
	7 yrs.

	6 bottom plow
	  3,000
	7 yrs.

	8 bottom plow
	  4,000
	7 yrs.

	Harvestor
	60,000
	7 yrs.



Fred knows that in terms of farming he must have either one of the new tractors in order to buy the 6 bottom plow, but He must have the 250 h.p. tractor in order to buy the 8 bottom plow. Fred's current cash availabili​ty for down payments is $20,000.


a.
Set up a profit maximizing integer program. Assume no inflation, a 6% interest rate and 20% down payment, then even annual payments over 7 years until the note is paid off.


b.
Adjust the model so that the return to the 6 bottom plow is 2500 with the 180 h.p. tractor, and 3500 with the 250 h.p. tractor.


c.
Adjust the model so that only one of the tractors can be bought.

2.
. Solve the problem with gams           

       Max 10 x1 
+ 2   x2



    x1 
-      x2 
< 10                                           



    x1 
+ 0.3x2 
< 15


    x1 
,       x2 
> 0 and integer

    
a)  
Using LP

    
b)  
Using MIP

   
c)  
Explain whether the constraints bind the solution

d) 
In the MIP solution explain the shadow prices and reduced costs

3.
Suppose Ready Pack containers is trying to determine which consignment items to accept for shipping.  Ready Pack has 10,000 cu. ft. of shipping space and can choose among the following 12 items:

	PRIVATE 
Item
	Shipping fee collected
	cu. ft. used

	1
	  700
	  700

	2
	1700
	1500

	3
	1200
	  900

	4
	1500
	1200

	5
	3500
	2600

	6
	4000
	3000

	7
	  350
	  300

	8
	  400
	  400

	9
	  710
	  700

	10
	  900
	1100

	11
	5700
	4200

	12
	1300
	1200


Set up a model to maximize shipping fees subject to the restriction that you must take the whole item or nothing.
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