MAT 106 Linear Programming
Problem # 3
· [bookmark: _GoBack]In order to ensure optimal health (and thus accurate test results), a lab technician needs to feed the rabbits a daily diet containing a minimum of 24 grams (g) of fat, 36 g of carbohydrates, and 4 g of protein. But the rabbits should be fed no more than five ounces of food a day. 
Rather than order rabbit food that is custom-blended, it is cheaper to order Food X and Food Y, and blend them for an optimal mix. Food X contains 8 g of fat, 12 g of carbohydrates, and 2 g of protein per ounce, and costs $0.20 per ounce. Food Y contains 12 g of fat, 12 g of carbohydrates, and 1 g of protein per ounce, at a cost of $0.30 per ounce.
What is the optimal blend?
Since the exercise is asking for the number of ounces of each food required for the optimal daily blend, my variables will stand for the number of ounces of each:
x: number of ounces of Food X
y: number of ounces of Food Y
Since I can't use negative amounts of either food, the first two constrains are the usual ones: x > 0 and y > 0. The other constraints come from the grams of fat, carbohydrates, and protein per ounce:
fat:        8x + 12y > 24 
carbs:  12x + 12y > 36 
protein:  2x +   1y >   4 
Also, the maximum weight of the food is five ounces, so:
x + y < 5
The optimization equation will be the cost relation C = 0.2x + 0.3y, but this time I'll be finding the minimum value, not the maximum.
After rearranging the inequalities, the system graphs as:
[image: feasibility region]
(Note: One of the lines above is irrelevant to the system. Can you tell which one?)
When you test the corners at (0, 4), (0, 5), (3, 0), (5, 0), and (1, 2), you should get a minimum cost of sixty cents per daily serving, using three ounces of Food X only.
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