




















End of Lecture 3-1



Summary of previous lecture

• Brief revision of key material from Differential Equations 1 that is 
needed for this course (phase planes – linear stability analysis, null 
clines)

• Lotka-Volterra predator-prey model



















Summary

• We considered a more realistic model for predator-prey dynamics

• Limit cycles



End of Lecture 3-2



Summary of Previous Lecture

• We considered a more realistic model for predator-prey dynamics

• Limit cycles



In this lecture we will consider

• Competition

• Mutualism (Symbiosis)





















Acid-Mediated Invasion Hypothesis

• A bi-product of the glycolytic pathway is lactic acid – this lowers the 
extracellular pH so that it favours tumour cell proliferation AND it is 
toxic to normal cells.

Robert A Gatenby

• R.A. Gatenby and E.T. Gawslinski, A reaction-diffusion model of cancer invasion, Cancer Research, 56, 
5745-5753 (1996)







Summary

• Considered a model for competition

• Considered a model for mutualism (symbiosis)
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