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Course schedule

• May 31st, 8:30-10:30, alpha: Introduction to python

• June 07th, 8:30-10:30, alpha: How to obtain RM images and python lab (FFT)

• June 10th, 10:30-12:30, H: Bloch Torrey equation and homogenization techniques

• June 11th, 8:30-10:30, gamma: solution of Bloch Torrey equations in simple 2D 
geometry in FreeFem

• June 12th, 14:30-15:30, F: Numerical Convex Optimization applied to diffusion MRI
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Bloch-Torrey Equation
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Transformed equation
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Assignments

Fix as time profile the one associated to the PGSE and
1. Solve the transformed BT-equation inside 2-compartment geometry 

composed by a periodic square with a circle inside using 
FreeFeem++

2. Solve the transformed BT-equation only inside a Circle using 
FreeFeem++

Hint:
Use the “matrix version” of the Theta method
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Create the Geometry

6 Simona SchiaviScientific Computing in MRI



Create the mesh and set the finite elements

7 Simona SchiaviScientific Computing in MRI



Defining the PGSE
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Parameters for the theta-method
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Variational 
form
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Compute the matrices 
and set the parameters
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Implementing the Theta-method
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