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The following questions are for you to check whether you have understood the contents of the lecture. Please 
reply to the questions alone (for yourself) and by writing on this sheet of paper. As soon as you and your 
neighbor are both done, you might want to discuss your answers. Your answers will not be collected or graded. 
It’s a pure self-test for your convenience. If you are not able to easily answer the questions or if you have doubts 
regarding the correctness of your replies, please take a few minutes to read in the book or the slides in order to 
revisit the corresponding points. 

1. You have learned that some reaction-diffusion systems allow non-trivial inhomogeneous stationary 
solutions. These are called “Turing patterns” and find frequent application in modeling of biological 
systems. Write down three biological phenomena that could be (phenomenologically) modeled as 
Turing patterns! (K1)
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2. Reconsider the example with the traveling concentration front. Theory tells us that the front speed is 
given by:         

where f(u) is the reaction term on the right-hand side of the equation and f’=df/du its first derivative, 
which as to be evaluated at u=0. Compute the front speed for the example that was presented in the 
lecture! (K3)
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3. We have seen two ways of simulating reaction terms: ODEs and Gillespie’s SSA. What is the main 
conceptual difference between the two methods? When would you use ODEs and when SSA? Explain 
in your own words in a couple of sentences! (K2)

4. From the last lecture you know that diffusion can be simulated by neighboring particles exchanging 
strength. How are chemical reactions treated, i.e., what does a reaction amount to in terms of particle 
positions and strengths? Explain in one to two sentences! (K1)
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