Math 2602 Exam #3

Fall 2008

Name:

GTid (9xxxxxxxx):
Instructor: Stephen J. Young

There are 4 questions on this exam on 4 pages (not counting this coverpage).

¢ Be sure to fully explain your answers, as answers that are not accompanied by explana-
tions/work may receive no credit. :

¢ Place your name and problem number on each solution sheet. The exams will be separated
to be graded. Anyone turning in a solution sheet without a name will receive stern looks and
runs the risk of the scores not being accurately totalled.

¢ You are to complete this exam completely alone, without the aid of calculators, cellular
telephones, personal digital assistants, or any other mechanical or digital calculating device. -

By signing on the line below, you agree to abide by the Georgia Tech Honor Code, the principles
of which are embodied by the Challenge Statement:

I commit to uphold the ideals of honor and integrity by refusing to betray the trust bestowed upon
me as a member of the Georgia Tech community.
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Math 2602 Exam #3 25 November 2008

1. (5 points) Translate the following linear program into standard form and find the optimal
solution using the simplex algorithm.
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3. (5 points) The following Markov Chain has a unique limiting distribution, find it and explain
why it is unique.
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2. (5 points) Write an linear program to solve the following problem and translate it into canonical
form. Be sure to explain what each variable in your initial formulation represents.

A burger joint wants to create a new healthier burger by mizing beef, chicken, and a soy vegetable
mizture. In each gram of beef there are 2.6 calories, 0.2 grams of fat, 1 mg of cholesterol,
and 1 mg of sodium. Each gram of chicken has 1.5 calories, 0.07 grams of fat, 0.8 mg of
cholesterol, and 0.8 mg of sodium. The vegetable mizture contains 2.0 calories, 0.1 grams
of fat, no cholesterol, and 4 mg of sodium. The resulting burger must weight at least 150
grams, have no more than 375 calories, no more than 10 grams of fat, no more than 50 mg
of cholesterol, and no more than 400 mg of sodium. The beef costs half a cent per gram, the
chicken costs .07 cents per gram, and the vegetable mizture costs a cent per gram. Find the

mizture that satisfies all the requirements and is the cheapest.
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4. (5 points) Thoroughly explain how you would solve the following standard form linear program.
Do NOT solve the linear program.

max 4x+5y+3z—2s—t
subject to
3x+2y—z—s=5
T+ Tz+5s+t=—-23
~y+3z2+6s—t=-4
16z +3y —4z+6s+ Tt =—14
z,Y,2,8,t>0.
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