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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. Consider the particle function approximation as presented in the lecture. Assume a Gaussian blob is 
used to perform the mollification step, i.e., the particles “carry around” little Gaussian clouds. What is 
the approximation error of the discretization (quadrature) step in this case? (K2)

2. Given a concentration field c(x,t) of a protein, what is the physical meaning of the 0th order moment of 
the field? What is the meaning of the 1st and 2nd order moments? (K3)

0th:

1st:

2nd:

3. You are using particles to approximate a continuous function. The particles are at most a distance of 0.1
apart. What is the minimum required size  of the mollification kernel? Give a reason for your answer 
in 1 or 2 sentences! (K1)
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4. Why are long-range interactions problematic in pure particle methods? Which way do you know to 
circumvent the problem and what is the respective idea behind it? Explain in a few sentences! (K1)

5. Explain the term “remeshing” to a friend of yours who has just started using particle methods, but never
came across the term so far. Explain him or her in your own words why remeshing is needed, when it is 
needed, and how it is done! (K2)
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