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1. Consider the following linear programming (minimization) tableau:
[x [ X2 | X3 | X | X5 | Right Hand Side

Zial|-210 n 0 -10

(X |-1]b]1]0]0 4

Xelc{-410[ 110 1

IxsldlB 0{o0]1] e

Under what values of a,b,c,d,e could the following conditions occur? Give
values (e.g. <0, 2, arbitrary, etc.) for all.

(1) The tableau is optimal. |

(2) The solution is unbounded.

(3) The current solution is infeasible.

(4)No feasible solutions exist.

- (5)The solution 1s degenerate.
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2. Consider the following linear programming(LLP):
Minimize cx

s.t. Ax=b

and x =2 0

For each question, answer “true” or “false” and give explanation:

(1)If LP has a finite optimal solution, its constraint set is bounded.

(2)During Phase 1, an artificial variable will never be chosen as the entering
variable.

(3)LP has a solution if and only if rank(A,b) < rank A.

(4)Each iteration of the simplex procedure generates a new solution.
(5) Each iteration of the simplex procedure generates an improved solution.
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3. Consider the following problem.

Maximize Z=2x; + 4x; + 3x3,

S.1. .
X1 +3x2+2x3 =20
xy+ 5x» > 10

and x1_>_0, xzzo, 1320.

Let X, be the artificial variable for the first constraint. Let xs and xg be the

surplus variable and artificial variable, respectively, for the second constraint.
You are now given the information that a portion of the final simplex tableau is
as follows:

%1 1% [x;] % [xs] % [ Right Hand Side |
Zl . M+2 | 0 m

I Y —
_Is 1 n -1

Use the revised simplex method to find the missing numbers in the final simplex

tableau. Show your calculations.
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4. Consider the dirécted network where the number on each arc i1s the distance
between two nodes. Use dynamic programming to find the shortest path and its
distance from node 1 to node 6. |
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5. Customers arrive at an ice cream store with one server according to a Poisson
process at a mean rate of 30 per hour. The server has resigned. Two candidates,
X (fast but expensive) and Y (slow but inexpensive), are applying for the job.
Both candidates would have an exponential distribution for service times with X
having a mean of one minute and Y having a mean of 1.5 minutes. Restaurant
revenue per month is given by $6,000/% where W is the expected waiting time
(in minutes) of a customer in the system.

Determine the upper bound on the difference in their monthly compensations
that would justify hiring X rather than Y.




