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Algorithmic and computer programming
French students are supposed to solve basic algorithmic tasks and to implement simple algorithm with help
of the French block-language Algobox. Conceptual thinking may be trained: students could be asked to
implement Euclide’s GCD algorithm after seeing it at work on a few examples; but emphasis is laid on
a more pragmatic scientific approach (drawing graphs of function and making conjectures on them before
proving anything).

Students are not supposed to learn any programming language effectively. They only should describe
algorithms or make them work manually (on paper). This approach is even encouraged at the main national
competition for 11th grade students, from which you can see a few questions here.
A set S of rational numbers is called arithmetic if, for every pair (a, b) with a and b in S, there exists an
element c of S such that one of a, b, c is the arithmetic mean (i.e. half the sum) of the other two. Our goal
here is to determine all positive integers n such that there exists an arithmetic set with n elements.

We want to write an algorithm that checks whether a given set is
arithmetic. The set S is given as a list S = (S1, . . . , Sn) of size n.
For instance, the arithmetic mean of the ith and jth elements of S
is (Si + Sj)/2. We are given a function BelongsTo(r, S), which
returns true if the rational number r belongs to the list S, and
false otherwise.

2.b. Fill the skeleton of function below so that it returns true if
and only if S is arithmetic.

2.c. Modify the function to decrease the number of operations
performed in general.

function CheckArithmetic(S, n)
result ← true
for i from 1 to n:

for j from 1 to n:
[. . .]

end for
end for
return result

Probabilities
Basic probabilities on finite universes are taught
starting from the 8th grade. Although no rigor-
ous definition of a universe, an event or a ran-
dom variable is given, these concepts are introduced
and some more advanced notions like expectancy,
variance and conditional probabilities lead to some
more computational problems. The most popular
result is maybe the total probability formula: on
a complete system of events A1, . . . , An, if A is an
event,

P(A) =
∑

P(A|Ai)P(Ai).

Matrices
Students in the 12th grade which are strongly mo-
tivated in maths get an additional introductory
course about matrices.

They learn how to multiply them and use them to
solve linear systems or to model probabilistic situ-
ations. These students have no background in lin-
ear algebra (not knowing what is a vector space);
they are neither taught very computational issues
(not knowing how to diagonalize 2 × 2 matrices),
but they learn a bit about Markov chains through
some concrete problems (asymptotics of Ehrenfest
urn with two balls for instance).

Statistics
As part of a general trend of teaching mathematics
which should be useful in various scientific fields,
statistics play a certain role in the high school syl-
labus. Students are basically supposed to learn by
heart some formulas and use them in all-day-life sit-
uations, for instance intervals of confidence and of
fluctuations, which relate the theoretic probability
of an event and its frequency on a big set of exper-
iments.
Students also learn to construct, to read and to an-
alyze several statistical diagrams, like the so-called
moustache-diagrams, showing the median and the
quartiles of some set of measured values.

The destiny of geometry?
Elementary geometry is certainly the most unpop-
ular traditional subject in the current math curric-
ula. A commission led by the prominent French
mathematician J.-P. Kahane worked between 1999
and 2003 on a report about the importance and the
way to teach geometry in high schools. They dis-
claimed the modern approach introduced Bourbaki
in the 60ies and called to an enhanced teaching of
geomtric transformations.
Today, although the geometric theoretic part of the
curriculum is shrinked year after year, students are
maid familiar with geometrical plane and space rep-
resentations quite soon, for instance through the
software Geogebra, on which they work quite often.


