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Objetivo: Que el alumno aprenda cémo se formulan algunos modelos matematicos de la
Biologia, particularmente de la dindmica de poblaciones y de formacién de patrones,
basados en Ecuaciones Diferenciales Ordinarias y Parciales.

Modalidades de conduccidon y evaluacion. El profesor presentara detalles de los modelos
formulados en capitulos seleccionados del libro. Los alumnos resolveran y presentardn
avances de problemas del libro en clase los viernes de cada semana. A partir de la 62.
Semana el profesor asignara la lectura de un articulo de investigacion para que desarrolle
los detalles de este y los presente en forma de reporte.

Los problemas resueltos contaran el 70% de la calificacion. El reporte el 30%.
Temario: capitulos (2 semanas c/u)

1. Continuous Population Models for Single Species
1.1 Continuous Growth Models

1.2 Insect Outbreak Model: Spruce Budworm

1.3 Delay Models

1.4 Linear Analysis of Delay Population Models: Periodic Solutions
1.5 Delay Models in Physiology: Periodic Dynamic Diseases

1.6 Harvesting a Single Natural Population

2. Discrete Population Models for a Single Species
2.1 Introduction: SimpleModels

2.2 Cobwebbing: A Graphical Procedure of Solution
2.3 Discretelogistic-TypeModel:Chaos

2.4 Stability, Periodic Solutions and Bifurcations
2.5 Discrete Delay Models

2.6 Fishery Management Model

3. Models for Interacting Populations
3.1 Predator—Prey Models: Lotka—Volterra Systems



3.2 Complexity and Stability

3.4 Realistic Predator—-Prey Models

3.4 Analysis of a Predator—Prey Model with Limit Cycle. Periodic Behaviour:
Parameter Domains of Stability

3.8 ThresholdPhenomena

6. Reaction Kinetics
6.1 Enzyme Kinetics: Basic Enzyme Reaction
6.2 Transient Time Estimates and Non-dimensionalisation
6.3 Michaelis—Menten Quasi-Steady State Analysis
6.6 Autocatalysis, Activation and Inhibition
6.7 Multiple Steady States, Mushrooms and Isolas

7. Biological Oscillators and Switches
7.1 Motivation, Brief History and Background
7.2 Feedback Control Mechanisms
7.3 Oscillators and Switches with Two or More Species: General Qualitative Results
7.4 Simple Two-Species Oscillators: Parameter Domain. Determination for
Oscillations
7.5 Hodgkin—Huxley Theory of Nerve Membranes: FitzHugh—Nagumo Model



