2019Math 3171 – Assignment #5
All page numbers and problems refer to your textbook Winston.  If a problem in the text has more than one part, hand in only the parts which I ask for.  If no parts are stated, then hand in ALL parts.  (Example:  3. (a) p. 43 #4 means you should answer ALL parts of question #4 page 43 in your textbook Winston.)  The assignment is due by 3:30 p.m., Weds., November 27 in the drop-off box 5th floor North Ross.  The grace period is until 3:30 p.m., Thurs., November 28 in the drop-off box 5th floor North Ross (but no bonus will be given).
Consider the following LP:
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Max z = 5x1 + 2x2 + 3x3
st
x1 + 5x2 + 2x3 = 30 (1)
x1 − 5x2 − 6x3 ≤ 40 (2)
xi ≥ 0 i = 1,2,3
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1a. Solve the LP problem using the 2-phase method. Is the optimal solution unique? Explain briefly?
1b. Solve the problem using the M-method (method of penalties).

2a. What are the marginal worths of the scarce resources at the optimal tableau?  Which resources are abundant at the optimal tableau?

2b. What are B and 
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 at the optimal tableau?  Prove that your 
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 is correct.
3a. Find the range over which the coefficient 
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 can vary without changing the optimal basic feasible solution.
3b. Find the range over which the coefficient 
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 can vary without changing the optimal basic feasible solution.
3c. Find the range over which the coefficient 
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 can vary without changing the optimal basic feasible solution.

4a. Find the range over which the right hand side of constraint (1) can vary while still keeping the optimal tableau optimal.
4b. Find the range over which the right hand side of constraint (2) can vary while still keeping the optimal tableau optimal.

(continued on next page)

5. Show that the following primal –dual form of an LP, namely,
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Pr imal  LP
max z = c ⋅ x
st



Ax = b
x ≥ 0
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Dual LP
min z = λ ⋅b
st



λA ≥ c
λ  unrestricted in sign
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follows from the primal-dual form
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Dual LP
max z = λ ⋅b
st



λA ≤ c
λ  unrestricted in sign
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