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Solution session: Monday 5/1/2009.

[AMO] refer to the book “Network Flows” by Ahuja, Magnanti, and Orlin.

[CCPS] refers to the book “Combinatorial Optimization” by Cook, Cunningham,
Pulleyblank, and Schrijver.

[E] refers to the book “Graph Algorithms” by Shimon Even.

Handout #6: Applications of min cost flow

1. More general capacitated transportation: We are given a set P of car produc-
ers and a set () of car dealers. There are k car models my, ..., my. Each dealer
q € @ has a demand d; for car model m;. Each producer p € P has a production
capacity u; for car model m;. The cost of shipping a car of model m; from p to
qisc(p,q,1).
The goal is find a min-cost solution to the following problem: (i) how many cars
of each model should each producer produce? (ii) how many cars of each model
should each producer send to each dealer?

2. Reconstructing a binary matrix: Consider a binary matrix A = {a;;}i j—1,...n-
Assume that for every entry a;; we are given a probability p;; that a;; = 1.
Assume that we are given the column and row sums:

r, = E a,-j
J

Cj: E aij.
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The goal is to reconstruct the most likely matrix A from the row and column
sums given the probabilities p;;.

3. Optimal loading of an airplane: An airplane travels starting from city 1 to city
7 + 1 until it reaches the final city n. The number of passengers it can carry is
bounded by p. Let b;; denote the number of passengers who are willing to travel
from city i to city j. Let f;; denote the price of a ticket from city ¢ to city j.

Our goal is to compute an assignment {n;; };;, where n;; denotes the number of
passengers that the plane carries from city ¢ to city j so that the total revenue is
maximized.

4. Linear programs with consecutive 1’s in columns.



Solve the linear program
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Where A is a binary matrix where each column is a binary word of the form
0*1*0*. (Note that A - ¥ > b means that the inner product of the ith row of A
with Z is greater than or equal to b;.)

Suggestion: construct a small matrix A and try to apply the reduction to the
example.

. Car replacement problem: The total cost associated with buying a car in year
¢ and selling it in year j is c;; (this is the cost of buying it plus the cost of
maintaining it, minus the cost of selling it). We would like to own at least one
car at all times. Determine the cheapest schedule of buying and selling cars.



