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A MODELISATION OF THE MCC

The MCC problem can be reduced to a min cost flow problem with convex

PROBLEM

costs on the edge flows with integer flows.

1.The compliance of a class is a euclidian distance of the repetitions of tuples.
2.A set of quadratic equations can be extracted from said euclidian distance.
3.Each quadratic distance can be assigned to one of the final edges in a min cost

flow graph.

4.These edge’s flows indicate how many times a tuple was selected and thus the

class.
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An example of a class:

x/n) — P(t3))?

e Aworldisa
possible
imputation.

e Aclassisa
set of
imputations
with equally
repeated
tuple.

e The
probability of
a class is the
sum of the
probability of
its worlds

World 1

Probability :
P(1=HIG=F)*P(1=LIG=F)*P(F=M|I=H)

World 2

Probability :
P(I=HIG=F)*P(I1=LIG=F)*P(F=MI|I=H)
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The compliance of a class with K unique tuples: 3 (#ti — ng(ti))2

i=0

The total cost of the min cost flow : Z ((x(ti, 1) + Kti) — ng(ﬁ))z

include :

scIP[3]

CUTTING EDGE TECHNIQUES

There have been a variety of approaches and research projects done to explore methods and techniques for finding integer flow solutions
to a min cost flow problem with convex as opposed to linear flow costs. We have prioritized exploring them, understanding them, and
analyzing their implementations or theoretical performance to decide which might be most appropriate for our approach, if any are. These

e SCIPis a very fast non-commercial solver for
MIP and MINLP problems.

e The minimum cost flow problem can be
formulated as a MINLP.

e |t also provides a flexible framework for
constraint integer programming and branch-
cut-and-price.

SOLVING THE CONVEX COST INTEGER DUAL NETWORK FLOW
PROBLEM [4]

This article by Ahuja, Hochbaum, and Orlin surveys insights and methods
for solving the dual network flow problem.
It synthesizes results from earlier work and contemporary studies under
the previously defined parameters.
The product is a theoretically polynomial time algorithm.

GENERAL CONCLUSIONS AND NOTES
* Aninitial analysis of methodologies

for solving the convex cost integer
network flow problem shows that it
is a difficult problem to solve, with
some publicly available
implementations of solviers relying
on branch and bound techniques
(Exponential complexity in worst
case scenario, though much faster
in practice) .
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FURTHER RELATED READINGS :

e A Strongly Polynomial
Algorithm for a Class of
Minimum-Cost Flow
Problems with Separable
Convex Objectives by LaszI6
A.Végh.

* A polynomial algorithm for

minimum quadratic cost
flow problems by M. Minoux .
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