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During the process of learning mathematics in secondary education, some students encounter
difficulties with various algebraic and geometrical concepts, for example they have problems to
interpret and to solve linear systems. Different studies indicate that the student’s comprehension
of these knowledges is mainly technical, rote-based and non-meaningful. In this talk I suggest
the design and the implementation of an educational proposal focused on improving student’s
comprehension of these arguments. In particular, I intend to present Cimmino’s reflection algorithm
for the numerical solution of linear systems. This method is striking because of its simplicity and
elegance. Unlike so many other algorithms for solving linear equations, it is based on a geometrical
construction rather than on algebraic manipulations. Moreover, a probabilistic argument is also
devised to improve the Cimmino’s algorithm. This subject is an opportunity to show students how
linear algebra can interact fruitfully not only with algebra, geometry, and numerical analysis, but
also with probability theory and methods.

At the time it was conceived, the greatest attraction of the method was probably the fact that
the method is always convergent. For a long time (several decades) Cimmino’s method, in spite of
its virtues, did not see much use. Since the early 1980s, though, an increasing number of authors
have returned to Cimmino’s method. In fact, it has been shown that this algorithm works well
in parallel computing, in particular for applications in the area of image reconstruction via X-ray
tomography. Over the years, it was applied in different areas, for example: convex mathematical
programming, fast adaptation of radiation therapy planning, filtering in signal processing, solution
of “inverse problems”in medical physics.
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