35 Platonism and biology
(Adapted from a chapter of the book Infinity put to the test by Antonio León1 )
Abstract.-A short discussion about the incompatibility of Platonism with neuroscience and evolutionary biology.
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35.1 Living beings as extravagant objects
1 . In 1973 Dobzhansky published a celebrated paper whose title summarizes modern biological thought [16]:
Nothing in Biology Makes Sense Except in the Light of Evolution.

I think it would have been more appropriate to write reproduction in the
place of evolution 2 because, on the one hand, evolution is powered by
reproduction; and on the other because only reproduction can account for
the extravagances of living beings.
2 . Living beings are, in fact, extravagant objects, i.e. objects with properties that cannot be derived exclusively from physical laws. To have red
feathers, or yellow feathers, or to move by jumping, or to be devoured by
the female in exchange for copulating with it, are examples (and the list
would be interminable) of properties that cannot be derived exclusively
from the physical laws but from the peculiar competitive and reproductive
history of each organism. Thus, living beings are subjected to a biological law that dominates over all physical laws, the Law of Reproduction:
Reproduce as you might.
3 . The informational nature of living beings [31] and the law of reproduction make it possible the fixation of arbitrary extravagances. The success
in reproducing depends upon certain characteristics of living beings that
frequently have nothing to do with the efficient accomplishment of physical
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laws but with arbitrary preferences such as singing, or dancing, or having
brilliant colors.
4 . Although, on the other hand, to achieve reproduction is previously
necessary to be alive, which in turn involves a lot of functional abilities
related to the particular ecological niche each living being occupies. But
this is in fact secondary: adapted and efficient as an organism may be,
if it does not reproduce, all its physical excellence will be immediately
removed from the biosphere. The Law of Reproduction opens the door to
innovations in living beings, and then almost anything can be expected.
Even writing this.

35.2 Biology and abstract knowledge
5 . Living beings are topically viewed as systems efficiently adapted to their
environment. No attention is usually payed to their extravagant nature,
although being extravagant is a very remarkable feature. We, living beings,
are the only (known) extravagant objects in the Universe. By the way, those
extravagances could only be the result of a capricious evolution, not of an
intelligent design as creationists defend. Capricious evolution restricted by
the physical laws governing the world.
6 . One of the latest extravagances appeared in the biosphere is the consciousness exhibited by, at least, most of the human beings. Surely, that
sensation of individual subjectivity is responsible for some peculiar ways
of interpreting the world, as platonic essentialism, the belief that ideas do
exist independently of the mind that elaborate them.
7 . Animals do have the ability to compose abstract representations of
their environment, particularly of all those objects and processes involved
in their survival and reproduction. A leopard, for instance, has in its brain
the (abstract) idea of gazelle, it knows what to do with a gazelle (as is well
known by gazelles), whatsoever be the particular gazelle it encounters with.
The abstract idea of gazelle, and of any other thing, is elaborated in the
brain by means of different components (the so called atoms of knowledge)
that not only serve to form the idea of gazelle but of many other abstract
ideas.
8 . And not only ideas, sensorial perceptions are also elaborated, by similar processes, in atomic and abstract terms,3 which surely also serves to
filter the irrelevant details of the highly variable and useless information
3

[66], [41]

Biology and abstract knowledge

3

coming from the physical world, and thus to identify with sufficient security the (biologically) significant objects and process that form part of
their ecological niches.

Figura 35.1 – The dog ’knows’ the logic of the physical world; the ball does not.

9 . To have the ability of composing abstract representations of the world is
indispensable for animals in order to survive and reproduce, And a mistake
in this affair may cost them the higher of the prices. A ball rolling down
towards a precipice will not stop to avoid falling down; but the dog running
behind it, will do; dogs know gravity and its consequences. Animals interact
with their surroundings and need to know its singularities, its peculiar ways
of being and evolving, i.e. its physical logic, and even its mathematical
logic.4
10 . Animals need abstract representations of the physical world, and that
is not a minor detail (the maintenance and continuous functioning of this
internal representation of the world consumes up to 80 % of the total energy
consumed by a human brain [43].) It must be an efficient and precise
representation, if not animal life would be impossible. It is through their
own actions and experiences, including imitation and innovation5 that they
develop their neurobiological representation of the world in symbolic and
abstract terms. The cortex behavior depends more on the neuronal circuits
developed through the history of stimuli each individual receives than on
the activity of this or that gene in this or that area of his brain [18], [30].
Is is then clear that:
Abstract knowledge built on individual actions and experiences is
indispensable for animal life.

11 . Perception and cognition are constructive neuronal processes in which
elementary units of abstract knowledge are involved. The processes take
place in different brain areas, as we are now beginning to know with certain
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detail.6 This way of functioning seems incompatible with platonic essentialism. Accordingly, concepts and ideas seem to be brain elaborations rather
than transcendent entities we have the ability to connect with. Through
our personal cognitive actions and experiences (that, in addition, have a
transpersonal cumulative potential through cultural heritage and cultural
networks) we have end up by developing that great cognitive system we
call science.
12 . The consciousness of ideas and the ability of recursive thinking (perhaps an exclusive ability of humans7 ) could have promoted the raising and
persistence of platonic essentialism. But that way of thinking is simply incompatible with both evolutionary biology [40] and neurobiology. It seems
reasonable that Plato were platonic in Plato times, but it is certainly surprising the persistence of that old way of thinking in the community of
contemporary mathematicians. Though, as could be expected, a certain
level of disagreement on this affair also exists.8 It is remarkable the fact
that many non platonic authors, such as Wittgenstein, were against both
the actual infinity and self-reference [39], two capital concepts in the history of platonic mathematics.
13 . The reader may come to his own conclusions on the consequences
the above biological criticism of platonic essentialism could have on selfreference and the actual infinity. Although, evidently, he can also maintain
that he does not know through neural networks and persists in his platonic
habits. But for those of us that believe in the organic nature of our brains
and in its abilities of perceiving and knowing modeled through more than
3600 millions years of implacable organic evolution, platonism has no longer sense. The actual infinity and self-reference could lose all their meaning
away from the platonic scenario
14 . In my opinion, the actual infinity hypothesis is not only useless in
order to explain the physical world, it is also annoying in certain disciplines as quantum gravity and quantum electrodynamics (renormalization9 ).
Physics10 and even mathematics11 could go without it.12 Experimental
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sciences as chemistry, biology and geology have never been related to it.
The potential infinity would suffice.13 Even the number of distinguishable
sites in the universe could be finite [26]. Matter, energy, and electric charge
seem to be discrete entities with indivisible minima; space and time could
also be of the same discrete nature, as is being suggested from some areas
of contemporary physics.14
15 . Beyond Planck’s scale nature seems to lose all its physical sense. As
the actual infinity and self-reference, the continuum spacetime could only
be a useless rhetorical device. The reader can finally imagine the enormous
simplification of mathematics and physics once liberated from the burden
of the actual infinity and self-reference. Perhaps we should give Ockham
razor a chance.
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(2007), 62–67.
[16] Theodosius Dobzhansky, Nothing in biology makes sense except in the light of
evolution, American Biology Teacher 35 (1973), 125–129.
[17] Niles Eldredge, Sı́ntesis inacabada. Jerarquı́as biológicas y pensamiento evolutivo
moderno, Fondo de Cultura Económica, Mexico, 1997.
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