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La matematica, fin dalle origini, ha avuto come oggetti di studio numeri e figure. Parte integrante
della scienza & sempre stata la loro rappresentazione e manipolazione grafica. Prendendo spunto dal
brano allegato, tratto dalla celebre conferenza tenuta da David Hilbert a Parigi nel 1900, esprimersi
criticamente sui seguenti punti, nel modo in cui vengono affrontati dall’autore, e alla luce del pensiero
delle civilta antiche:

- il ruolo del segno e il suo rapporto con il simbolo;

- lacentralita del diagramma nella comunicazione ed elaborazione dei contenuti scientifici;

- la geometria delle linee come elemento di innovazione;

- la scelta della notazione aritmetica come riflesso di una particolare visione del numero.

Nota: Il testo completo si trova qui: http://aleph0.clarku.edu/~djoyce/hilbert/problems.html
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the calculus of variations. For in the demonstration of the
necessary and sufficient criteria for the occurrence of a maxi-
mum and minimum, the calculation of the second variation
and in part, indeed, the wearisome reasoning connected with
the first variation may be completely dispensed with—to say
nothing of the advance which is involved in the removal of
the restriction to variations for which the differential coeffi-
cients of the function vary but slightly.

‘While insisting on rigor in the proof as a requirement for
a perfect solution of a problem, I should like, on the other
hand, to oppose the opinion that only the concepts of analy-
sis, or even those of arithmetic alone, are susceptible of a fully
rigorous treatment. This opinion, occasionally advocated
by eminent men, I consider entirely erroneous. Such a one-
sided interpretation of the requirement of rigor would soon
lead to the ignoring of all concepts arising from geometry,
mechanics and physics, to a stoppage of the flow of new
material from the outside world, and finally, indeed, as a
last consequence, to the rejection of the ideas of the con-
tinuum and of the irrational number. But what an impor-
tant nerve, vital to mathematical science, would be cut by
the extirpation of geometry and mathematical physics! On
the contrary I think that wherever, from the side of the
theory of knowledge or in geometry, or from the theories of
natural or physical science, mathematical ideas come up,
the problem arises for mathematical science to investigate
the principles underlying these ideas and so to establish
them upon a simple and complete system of axioms, that the
exactness of the new ideas and their applicability to deduc-
tion shall be in no respect inferior to those of the old arith-
metical concepts.

To new concepts correspond, necessarily, new signs.
These we choose in such a way that they remind us of the
phenomena which were the occasion for the formation of
the new concepts. So the geometrical figures are signs or
mnemonic symbols of space intuition and are used as such
by all mathematicians. Who does not always use along
with the double inequality @ > b > ¢ the picture of three
points following one another on a straight line as the
geometrical picture of the idea ‘‘ between’’? Who does
not make use of drawings of segments and rectangles en-
closed in one another, when it is required to prove with
perfect rigor a difficult theorem on the continuity of func-
tions or the existence of points of condensation? Who
could dispense with the figure of the triangle, the circle
with its center, or with the cross of three perpendicular
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axes? Or who would give up the representation of the
vector field, or the picture of a family of curves or surfaces
with its envelope which plays so important a part in differ-
ential geometry, in the theory of differential equations, in
the foundation of the calculus of variations and in other
purely mathematical sciences ?

The arithmetical symbols are written diagrams and the
geometrical figures are graphic formulas ; and no mathemati-
cian could spare these graphic formulas, any more than in
calculation the insertion and removal of parentheses or the
use of other analytical signs.

The use of geometrical signs as a means of strict proof
presupposes the exact knowledge and complete mastery of
the axioms which underlie those figures ; and in order that
these geometrical figures may be incorporated in the general
treasure of mathematical signs, there is necessary a rigor-
ous axiomatic investigation of their conceptual content.
Just as in adding two numbers, one must place the digits
under each other in the right order, so that only the rules
of calculation, 4. e., the axioms of arithmetic, determine the
correct use of the digits, so the use of geometrical signs is
determined by the axioms of geometrical concepts and their
combinations.

The agreement between geometrical and arithmetical
thought is shown also in that we do not habitually follow
the chain of reasoning back to the axioms in arithmetical,
any more than in geometrical discussions. On the contrary
we apply, especially in first attacking a problem, a rapid,
unconscious, not absolutely sure combination, trusting to a
certain arithmetical feeling for the behavior of the arith-
metical symbols, which we could dispense with as little in
arithmetic as with the geometrical imagination in geometry.
Asan example of an arithmetical theory operating rigorously
with geometrical ideas and signs, I may mention Min-
kowski’s work, Die Geometrie der Zahlen. *

Some remarks upon the difficulties which mathematical
problems may offer, and the means of surmounnting them,
may be in place here.

If we do not succeed in solving a mathematical problem,
the reason frequently consists in our failure to recognize
the more general standpoint from which the problem before
us appears only as a single link in a chain of related prob-
lems. After finding this standpoint, not only is this prob-
lem frequently more accessible to our investigation, but at
the same time we come into possession of a method which

* Leipzig, 1896.
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