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Optimization and Physics

Combinatorial optimization

e Configurations :
8; € {0: 1})

N discrete variables (e.g. Boolean

o Energy (cost) function E(C); typically computable in
~ NY operations.

Optimization Pb: Find C* which minimizes F(C).
. Evaluation Pb: Find the cost E(C*).
Decision Pb: Is there a C with F(C)< Ey?

Examples:

Travelling Salesman Problem
Assignment

Spin glass

Eulerian circuit

Hamiltonian cycle

Colouring

Satisfiability

'Instance’ = 'Sample’
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Examples

1)Travelling Salesman Problem

2)Assignment
Isabell Cleaning
Vincent Washing
Marc Supermarket
3) Spin glass

*j ‘}1‘6
if*f 4

N points
C = tour; (N —1)1/2
E(C) = length

N persons, N jobs
C = assignment; N'!
E(C) = =Y affinities

N spins
= spin configuration; 2V
f;((,) == Z .L'jO‘,'G’j
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