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Svsi@Ompeints] Consider the linear programming problem VZE?A’?Z Er
min Tz~ Ty ' A2 T))C )
s.t. Az > b ‘ gy K )
ATy 2 —c
z 20
y =2 0,

where A is a m x n matrix, b € R™ and ¢ € R™.
(a) [20 points] Write down the dual and show that this LP is self-dual Use this
feature to show that the original LP is either infeasible or optimal.

(b) [10 points] What are the optimality conditions (primal feasibility, dual feasi-
bility, and complementary conditions) for this LP?

(c) [Extra Credit: 10 points] If the LP is optimal, then show that the optimal
objective value is zero.
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~4—[30-peints]) Consider the following optimal dictionary

s = 10—-3zs — 23 — 24
Ty = 6-—29—-23—124
Z = 12—32:2'—:33—2124

of an LP (maximization problem, constraints are of the < type). It is known that
z4 and z5 are the slack variables in the first and second constraints of the original

problem.

(a) [20 points] Write down the original LP and its dual.

(b) [5 points] Obtain the optimal solutions to the primal and dual LPs directly
from the dictionary.

(c) [5 points] Are there alternate primal or dual optimal solutions? Give reasons

for your answer. wc L auvre An. 3]
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- fpen (6)
B=£80=pwints] Consider the LP

max I+ zj
st. T4z
I, T2
I, 73

LM

1
0.

AT

(a) [5 points] Sketch the feasible region of the LP and solve it geometrically. What
is the optimal solution to this LP?

(b) [20 points] Solve the LP using the decomposition approach by treating the
first constraint as the coupling constraint and the remaining constraints as the
constraints in the subproblem. Start the decomposition approach in the usual way
with the extreme point (0,0). You will need 2 iterations to solve the problem.

(c) [5 points] What is the optimal solution generated by the decomposition scheme
for the original LP? Is this an extreme point solution?
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TegLed (3)

—hemafd@uperitrts] Kartik is planning to spend the day at the races. He will have b$ available
for betting. On the day of his proposed visit, there is only one race planned in which
horses numbered 1, 2, ..., k are competing. Kartik’s gross payoff is o;$ (for every
dollar he bets on the ith horse) if this horse comes first in the race, and 0 $ otherwise.
The numbers oy, ..., o, are known positive integers. Kartik is, of course, allowed to
bet any nonnegative amount on any number of horses. His problem is to determine
how much to bet on each of the horses in the race so.as to maximize his minimum—— - -
gross payoff, irrespective of whichever horse comes first in the race.

(a) [20 points] Formulate this problem as an LP.

(b) [10 points] Write down the special case of this problem when b = 100, k = 5,
and (al, (g, 03, Oy, 05) = (2, 5, 1.5, 7, 3)
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Swi38=peints] Solve the following integer programming problem

max 2 = —1x;+ 2z,
s.t. —4z) + 62, < 9
I + o < 4
Ty, To > 0

I, T2 integer.
using branch and bound. You must follow these details carefully:
(a) Solve the linear programming relaxations at each node of the branch and bound
tree graphically.

(b) In the 1st iteration, you will have a choice to branch on either z; or zo. Branch
on Is.

(c) Examine the nodes in the branch and bound tree in a breadth-first fashion, i.e.,
solve all the subproblems at one level before proceeding to the next level of the
tree.

(d) You should enclose the entire branch and bound tree in your solution to get full

credit on thig problem.
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