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l]pl:imizatiun of Microarray Design
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Objectives

To find a mathematical model that:
- predicts how a biological process changes over time
- predicts measurable outputs of the process
- Helps explain/understand how the process operates

Parameterize the model with realistic biological parameters
- Estimate how parameter changes affect the process



Parameterization of S-Systems Equations
Fermentation pathway in Saccharomyces cerevisae

Equatiuns: Anaerobic Fermentation
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Lac Operon — A Well Characterized System

Classic model of gene
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A System of Delay Differential Equations for the lac
operon in E. coli — I

4 time delay differential
equations

8 parameters

6 functions:
Plus
Minus
Power
- Division
Multiplication
« Time delay



A System of Delay Differential Equations for the lac
operon in E. coli —II

3 time delay differential
equations

17 parameters

6 functions:
Plus
Minus
Power
- Division
Multiplication
« Time delay



Goodness of Fit Model I
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Goodness of Fit Model Il
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Alife — stealing it back

——- allelic frequencies (dashed lines)
—— genotypic frequencies (solid lines)
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A conceptual model of Mendelian
populations

Empirical model / echo model — simplified abstraction
of the main mechanistic properties of biological
populations

« Universe — environment and population

« Organisms — chromosomes, genes and alleles

- Phenotypic correlation of the
and other organisms

X = Elements
Colours = possible relations in and between levels




Population genetics and evolution simulation

igex AD: Example

Evolution

Frequencies M |4 Initial Population Definition

the: frequ

B o Jetect Wisim
[~ PRepro { ; I Fight
[~ Death . I~ Meutral

@ ca
[~ Reproduc il [~ Fight
v Meutral




T Heurist 073 13: 387401
0732-007-9012-8

Metaheuristics can solve sudoku puzzles

Rhyd Lewis
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Abstract In this paper we present, to our knowledge, the first application of a meta-
heuristic technique to the very popular and NP-complete puzzle known as *sudoku’.
We see that this stochastic search-based algorithm, which uses simulated annealing,
is able to complete logic-solvable puzzle-instances that feature daily in many of the
UK’s mational newspapers. We also introduce a new method for producing sudoku
problem instances (that are not necessarily logic-solvable) and wse this together with
the proposed SA algorithm to try and discover for what types of instances this algo-
rithm is best suited. Consequently we notice the presence of an *easy-hard-e: tvle
phase-transition similar to other problems encountered in operational research.

Kevwords Metaheuristics - Sudoku - Puzzles - Phase-transition
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