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List of projects for ATM38 (Mathematical models in biology)  for TB4 (P1 ht 2003)

Your class should divide into 6 groups of not more than 6 (obs!) students. Every group has to perform a project work on one of the projects listed below. Participation in a project work is obligatory. The purpose of the project work is to study some simple mathematical models and to present the ideas and conclusions of this model to the rest of the class. Every group shall:

1) understand the model and solve the problems that are part of the project

2) produce a written report on the project and handle it out to the lektionsassistent not later than during Le13 (projects 1-3) or Le14 (projects 4-6). Such a report must contain a summary of the necessary underlying material from the book and of solutions of project problems. 

3) write a 1-2 page summary of the project and handle it out to the rest of the class well before the actual presentation (see below)

4) present the project during Le 14 (projects 1-3) or Le 15 (projects 4-6). Every group should have approximately 25 minutes to its disposal foloowed by up to 5 minutes of discussion/comments. To save time it is encouraged to use the overhead projector.   

Observe that these project works are worth 1p and so every student should spend about a week working on the project.

Project 1. Nicholson-Bailey model of a host-parasitoid system.

Formulate and study the Nicholson-Bailey model and explain its behaviour in the neighbourhood of an equilibrium point (see pages 78-83). Simulate the time evolution of this model by MATLAB or any other computer program using the values of parameters advised in the book. Try some new values also. List and explain all possible modifications of this model (pages 83-87). Study the host-parasitoid model in the case when the host population has refuges. Answer all the questions of Problem 11 on page 105. Find equilibrium points, investigate its stability and simulate its trajectories.

Project 2. Insulin-glucose regulation.

Justify and investigate a linear model of detecting diabetes following the questions in the attached notes
(can be obtained from your lektionsassistent). Formulate and investigate the Bolie formulation of the insulin-glucose regulation model on pages 147-148. Answer all questions in problems 26 and 27 on page 158.

Project 3. Population biology of infectious diseases.

Formulate three standard versions (SIS, SIR and SIRS) of the Kermack-Mc Kendrick models for infectious diseases using the diagrammatic presentation on page 244. Explain the meaning of all the terms in the equations. Perform a detailed phase-space analysis for the SIRS model and formulate predictions of this model. Discuss the summary of all models in Table 6.1 on page 253 (note that this table contains errors). Answer systematically problems 26-28 on page 263.

Project 4. Estimation of parameters in the logistic equation and in the species competition models.

Describe the necessary elements of the competition model from pages 224-231. Estimate values of parameters in these models using data from Figure 6.9 on page 230. Solve problems 33 and 34 on pages 266-267.

Project 5. A model for chemotaxis of phagocytes.

The equations of the Lauffenburger and Kennedy model for chemotaxis of phagocytes (white blood cells) are given in problem 7 on pages 545-546. Interpret each term in these equations using the description of parameters and results from §§9.4, 11.1 an the formulation of the problem 11 on page 481-482. Perform the stability analysis by following the questions (a)-(f) on pages 545-546.

Project 6. Segel-Jackson model for spatially distributed predator-prey systems.

Study and describe in detail the Segel-Jackson model from page 536; discuss the meaning of all the terms in equations (66a-b). Explain how this model reduces to the already known models of interacting species. Answer all questions in problem 18 on page 549. 

