#9

Assignment #4

Sensitivity Analysis

DUE:  September 12

20 points

You may complete and submit this problem as a team of two.

FitRight, a health and fitness center, operates a morning fitness program for senior citizens.  The program includes aerobic exercise, either swimming or step exercise, followed by a healthy breakfast in the dining room.  The dietitian of FitRight wants to develop a breakfast that will be high in calories, calcium, protein, and fiber, which are especially important to senior citizens, but low in fat and cholesterol.  She also wants to minimize cost.  She has selected the following possible food items, whose individual nutrient contributions and cost from which to develop a standard breakfast menu are show in the following table.

	Breakfast 

Food
	Calories
	Fat

(g)
	Cholesterol

(mg)
	Iron

(mg)
	Calcium

(mg)
	Protein

(g)
	Fiber

(g)
	Cost

($)

	  1. Bran cereal (cup)

  2. Dry cereal (cup)

  3. Oatmeal (cup)

  4. Oat bran (cup)

  5. Egg

  6. Bacon (slice)

  7. Orange

  8. Milk – 2% (cup)

  9. Orange juice (cup)

10. Wheat toast (slice)
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0
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	0.18
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0.07


The dietitian wants the breakfast to include at least 420 calories, 5 milligrams of iron, 400 milligrams of calcium, 20 grams of protein, and 12 grams of fiber.  Furthermore, she wants to limit fat to no more than 20 grams and cholesterol to 30 milligrams.

The decision variables are as follows:


X1 – cups of bran cereal


X2 – cups of dry cereal


X3 – cups of oatmeal


X4 – cups of oat bran


X5 – eggs


X6 – slices of bacon


X7 – oranges


X8 – cups of milk


X9 – cups of orange juice


X10 – slices of wheat toast

Create a linear programming model.  Solve with STORM.  Run a sensitivity analysis (with parametric programming).  Create a report for the dietitian based on the optimal solution and your analysis of the sensitivity analysis and parametric programming output.
