
Ba

alauréat, série S Session de juin 2010Épreuve de se
tion européenneThe problem of antidi�erentiationThe elementary fun
tions may all be di�erentiated by elementary rules, the pro
ess yieldingelementary fun
tions in turn. Antidi�erentiation su

eeds by de�nition for the derivatives of ea
hof the elementary fun
tions. This 
ir
le is 
losed. But given an elementary fun
tion, does it followthat its antiderivative must be elementary in turn ?No, unfortunately. There are plenty of elementary fun
tions that fail of antidi�erentiationif the standard of su

ess is that the revealed antiderivative be an elementary fun
tion. Thefun
tions
et

t
, sin t

t
, 1

ln t
,and many others resist antidi�erentiation in elementary terms. There is no elementary fun
-tion f(t) whose derivative is sin t

t
. This is not a mystery ; it is just the way things are. A 
ir
le
losed in one respe
t, di�erentiation, is open in another, antidi�erentiation. The hope that an-tidi�erentiation might return an elementary fun
tion to an elementary fun
tion is a part of asystem of 
hildish illusions that dominates elementary mathemati
s.Adapted from A Tour of the Cal
ulus by David BerlinskiQuestions1. Explain the words derivative and antiderivative.2. Give a few examples, not only powers, of simple fun
tions with simple antiderivatives.3. Explain the words by de�nition in the se
ond senten
e.4. Di�erentiate the three fun
tions given in the text.5. Find an antiderivative of the fun
tion tet.
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