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1. Consider the solution space in the following figure for a linear programming problem:
X3

Suppose all the constraints are < types and
all the variables are nonnegative. Suppose
G, 0.0,0) that sy, s2, 53, and s4 (2 0) are the slacks

B: (2:0:0) associated with constraints represented by
C: (0,1,0) the planes CEIJF, BEIHG, DFJHG, and IJH,

D:(0,0,2) respectively.

2 Please identify the basic and nonbasic
variables associated with the feasible
%2 ¢ E extreme points in the table:
Extreme Point Basic Variables ' Nonbasic Variables
B
F
H
I
J
(10 points)

2. The following simplex tableau represents some simplex tableau, assuming the original
problem is a maximization problem and all variables are nonnegative.

z Xy X X3 X4 $1 $ s3 | Right Hand Side
z 1 -2 -4 -5 0 3 0 0 120
X4 0 2 -1 1 1 172 0 0 20
52 0 -7 0 1 0 -2 1 0 0
53 0 3 -5 2 0 1/2 0 1 30

(1) For each nonbasic variables that can improve the value of z, determine the associated
leaving variable and the associated change in z. (10 points)

(2) What is the original linear programming formulation for this maximization problem?
Please express the problem with only decision variables x1, x2, x3 and xs. (10 points)

3. Apply phase I of the two phase method to show that the following linear program is
infeasible. (20 points)
Maximize x, —3x, +2x,
Subject to x, +2x, +3x; <5
2%, +3x, +2x, <4
2<x, <4, —0<x,<-1, 3<x, <8

4. Peter is a backpacker and he considers only three items whenever he packs for a trip: food,
single lens reflex (SLR) camera kit, and clothes. His backpack has a capacity of 30 liters.
Each unit of food takes 10 liters, a SLR camera kit takes about 5 liters, and each set of
clothes takes about 2.5 liters. Peter assigns the priority weight 3, 5, and 4 to food, camera
kit, and clothes, which means that camera kit is the most valuable of the three items. From
the experience, he must take at least one unit of each item and no more than two sets of
clothes. How many of each item should Peter take? Please solve this problem by dynamic

programming. (25 points)

5. Consider the following inventory problem facing a hospital. There is a need for DTP
(diphtheria, tetanus, pertussis) vaccine and the demand D (in doses) over any 3-day period is
given by

P{D=0}=04,P{D=1}=03,P{D=2}=02,P{D=3}=0.1
Note that the expected demand is 1 dose. Suppose that there are 3 days between deliveries.
The hospital proposes a policy of receiving 1 dose at each delivery and using the oldest
vaccine first. If more vaccine is required than is on hand, an expensive emergency same-day
delivery is made. Vaccine is discarded if it is still on the shelf after 21 days.
(1) Formulate the inventory problem as a Markov chain by defining its states and
constructing (one-step) transition matrix. (15 points)
(Hint: Assume demand occurs after the delivery.)
(2) Find the steady-state probabilities of the state of the Markov chain. (10 points)





