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Introduction

We are pleased to announce this international biomathematics hands-on workshop covering a range of relevant topics from current research in mathematical biology. It will focus on mathematics-based methodologies for the investigation of biological systems from a dominantly systems-theoretical point of view, and it will take participants through all four stages of the modeling process: formulation, solution, interpretation, and decision support. 

The course will address concrete applications in fundamental biology (e.g. cell population dynamics and tissue growth, animal and human growth models, unstructured as well as age-, size-, and spatially-structured population models), epidemiology, medicine, agriculture, and environmental studies (mathematical ecology). 

The material will be presented in the form of lectures and interactive workshops, supported by computer laboratory work. 

The course is designed for advanced graduate students and postdoctoral fellows in mathematics, computer science, bioinformatics, and computational biology. In addition to having a keen interest in the subject matter (the most important prerequisite), students are expected to have a solid background in at least one of these fields and, in addition, some basic knowledge in the other three fields. 

In particular, familiarity with (some of) the following mathematical techniques would be useful to participants: ordinary differential equations (ODEs), dynamical systems, partial differential equations (PDEs), discrete methods, stochastic differential equations, integral and differential delay equations, and numerical computation. 

As an integral part of the workshop, five distinct applied biomathematics projects will be presented. Workshop participants will then be divided into five teams each concentrating on one project area.  Each team is then expected to analyse, discuss, report, and present their findings to the other participants.

The course is free and we will help for lodging and meals which charge about 50 RMB per night 25 RMB for meals per day. Applications including a CV and a short outline of the applicant’s motivation for participation should be submitted electronically through the web site and it is better for us to get two letters of recommendation (also sent electronically) from references. Applications will be assessed by the scientific committee according to the scientific quality of the candidate (CV), the letters, and evidence that the course affords substantial benefit to the candidate's training. Do not hesitate to apply for registration and students of any nationality are welcome. However, a maximum of 30 students will be accepted because of our hall holding capacity.


Program Outline
	
	Monday 

February 12th
	Tuesday F

February 13th
	Wednesday 

February 14th
	Thursday 

February 15th
	

	9.00-10.15 lecture
	Introductory lecture:

ODEs/evolutionary 

population dynamics


	Cell population modeling: 

Age and spatial structure (PDE’s)


	Cell population modeling: Discrete agent-based models


	Models incorporating dispersion including waves 
	

	10.15-10.45 Morning tea
	
	
	
	
	

	10.45-12.00 lecture
	Population dynamics 

continued/ thresholds

and bifurcation theory. 

SIR models for epidemics.
	Cell population modeling:

Delay models and other non-local effects


	Stochastic models

Applications 


	Applications

weed spread and control in New Zealand


	

	12:00-1:00 lunch
	
	
	
	
	

	1:00-2:00

lecture
	Outline of projects
	Further methodology
	Further methodology
	 Discrete methods in the analysis of evolutionary branching patterns
	

	2:00-5:00

Practice

(with half hour break)
	Outline of projects cont./ 

Computer laboratory/

workshop discussion
	Computer laboratory/

workshop discussion
	Computer laboratory/ workshop discussion
	Presentations of projects and closure  
	




Introductory references: 

Murray, J.D.; Mathematical Biology. Volumes I and II. Springer Verlag 1990. 

Edelstein-Keshet, Leah; Mathematical Models in Biology. SIAM. 2005.

Goel, N.S and Richter-Dyn, N.; Stochastic Models in Biology. Academic Press. 1974.

Shigesada, N. and Kawasaki, K.; Biological Invasions: Theory and Practice. Oxford University Press. 1997.

Diekmann, O. and Heesterbeek, J.A.P.;  Mathematical Epidemiology of Infectious Diseases: Model Building, Analysis and Interpretation. Wiley, 2000.
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