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Was Renouvier as Scientifically Conservative as Comte?

Charles Renouvier (1815-1903) began reading Comte’s Cours de philosophie positive (1830-42) as a teenager and studied mathematics with him at the École polytechnique.  So it is not very surprising that Renouvier’s earliest philosophical writing on science, in the first of his Essais de critique générale (1854), reflected a positivist influence.  But over the course of his career, Renouvier moved progressively further from Comte’s philosophy, for instance by defending a more liberal use of postulated unobservable entities in the sciences ([1859, 513-15] 1912b, II, 157-59; 1873d, 341-44).  To be sure, attitudes among scientists towards unobservables were changing over the course of the nineteenth century.  But by 1877, Renouvier had begun to question whether the Cours was au courant even in the sciences of Comte’s own day.  Renouvier argued that Comte had not appreciated the directions that the sciences and mathematics were taking during his lifetime and thus gave very conservative advice (1877c, 119).  Renouvier continued this line of criticism up until the end of his career, complaining that Comte had also denied the possibility of research in empirical psychology independent of biology and judged sidereal astronomy and calculations of probability to be outside of positive science (1901, 396).  
To evaluate Renouvier’s claim that Comte’s positivism issued in poor normative advice for the sciences would involve the analysis of many detailed and complex arguments of both Comte and Renouvier.  Today I would like to focus instead on just one possible response to Renouvier’s critique:  specifically, that the charge could be turned back against his own philosophy.  For instance, Laurent Fedi (1998) maintains that Renouvier found Darwinian evolutionary theory untestable and ad hoc, opposed non-Euclidean geometries, and overlooked the significance of Cantor and Dedekind’s contributions to number theory.  Daniel Becquemont (2003) finds that Renouvier’s opposition to the theory of evolution through natural selection carried over to anthropological theories of the evolution of the human mind, language, and morality.  William Logue, who seems to be an evolution denier, believes he has found an ally in Renouvier, claiming that he raised “problems with the Darwinian concept of natural selection” that Logue mistakenly affirms “have continued to bedevil biologists to this day” (1993, 111).  
If these interpretations of Renouvier were correct, one could argue that he was just as scientifically conservative as Comte.  However, a closer examination of Renouvier’s views on evolution reveals that the objections he raised were by no means unreasonable given what was known at the time.  His concerns about geometry had more to do with its philosophical interpretation than with the actual mathematics.  In number theory, his opposition to the very idea of an infinite set may have been muddled.  However, he never intended that his criticisms entailed that research in any of these disciplines should be proscribed in any way.  Unlike Comte, Renouvier allowed for scientists to pursue diverse lines of inquiry, even those with which he disagreed.  Let’s now take a look at his views on the three sciences at issue, evolution, geometry, and number theory.

Evolution

Paul Mouy (1927), an early critic, held that Renouvier opposed evolution both for metaphysical reasons, confusing it with deterministic evolutionism, and for moral reasons, objecting to a picture of nature in which there is a struggle for existence.  Mouy described this deterministic evolutionism as a synthesis of the Laplacean nebular hypothesis, Lamarck’s transformism, the sociological doctrine of progress, and Herbert Spencer’s use of the principle of conservation of energy (1927, 72-73; 99-107).  To be sure, Renouvier attacked what he called “evolutionism” along with pantheism, Hegelianism, Saint-Simonism, positivism, communism, monism, religious utilitarianism, and many other doctrines that he felt in one way or another undermined individual rights (1876d, 370-71).  But for Renouvier, “evolutionism” meant a kind of materialist metaphysics stretching back to ancient times, according to which not only life but the entire universe arose through deterministic mechanisms, and whose best contemporary representatives were perhaps Ernst Haeckel and Herbert Spencer.  Renouvier clearly distinguished Darwin from these speculative thinkers and considered him a genuine scientist, even comparing him favorably with Newton as someone who combined theoretical insight with a deep respect for the facts (1864a, 149-50; 1873a, 231; 1885-86, 191).  
However, Renouvier found Darwin’s theory of evolution through natural selection to be a risky one (1873a, 231).  For Renouvier, the theory remained hypothetical as long as Darwin could present no authentic example of the transformation of one species into another (1897, 296).  But of course this position was fairly common even among Darwin’s supporters such as T. H. Huxley, who pointed out that Darwin himself was aware of this evidential deficiency (Huxley 1860, 323-24; 1863, 129).  Renouvier also criticized Darwin’s theory for resting on two somewhat related assumptions for which he lacked evidence:  first, that there was an indefinite or unlimited amount of variation in nature, and second, that there existed a continuity among living forms in the line of descent from the simplest, one-celled organisms to the most complex multi-celled organisms.  
With regard to the first assumption, Renouvier argued that there were limits to the extent to which gardeners and breeders could vary species (1885-86, 190).  However, Darwin himself recognized that he lacked evidence for unlimited variability in nature, and shifted the burden of proof onto his critics, asking them to present evidence that variability is limited (1859, 481).  Renouvier, on the other hand, thought that the burden of proof lies with those who propose new theories, at least according to Becquemont (2003, 156).  But lacking knowledge of the mechanisms of inheritance and mutation at that time, there was little evidence on either side of the question.
With regard to the second assumption, Renouvier protested that rather than evidence of a continuity of life forms having led Darwin to a theory of common descent, that Darwin’s hypothesis of common descent had required him to assume a continuity of life forms (1885-86, 199-201; 1897, 297).  Renouvier maintained that the evidence actually favored the contrary assumption of discontinuity in nature, as he thought that living things could easily be classified into species, and saw no evidence that would lead us to abandon a belief in the fixity of species (1864a, 152).  He also argued that even if we took into account all the extinct forms from the fossil record, there would still be a kind of discontinuity in the sterility of inter-species hybrids (1885-86, 201-2), a problem that of course Darwin himself recognized, at least for the higher animals.  Finally, Renouvier argued that the assumption of continuity in nature shares a problem with the concepts of infinity and infinitesimals in mathematics:  that is, of having to pass through an indefinite number of states or positions to get from one form or place to another, as illustrated by Zeno’s paradoxes of motion (1897, 342ff).  
The continuity assumption may have characterized evolutionary theory in Renouvier’s day.  The biometric school of evolutionary thought, which included scientists such as Raphael Weldon, Karl Pearson, and Francis Galton, assumed blending inheritance and maintained that continuous variation is the raw material for natural selection.  But this assumption dropped out of evolutionary theory with the development of genetics by scientists such as Wilhelm Johannsen, William Bateson, and Hugo de Vries subsequent to the rediscovery of Gregor Mendel’s work.  It then became generally accepted that inheritance was particulate and that phenotypic continuity was fully compatible with genotypic discontinuity and natural selection (Mayr 1982, 553, 782).  However, this development was still in the future for Renouvier.
Renouvier also appealed to Egyptian monument paintings as evidence that human beings had not changed for four or five thousand years (1864a, 195-96).  Becquemont (2003, 155) takes this to imply that Renouvier must have assumed a very short time scale for evolution.  However, Renouvier’s colleague François Pillon, with whom he collaborated in editing the periodical La Critique philosophique, politique, scientifique, littéraire, had no objection to a much older Earth, but only to an infinitely old Earth.  Pillon’s articles and reviews in La Critique reveal a much more detailed and sympathetic knowledge of both Darwin’s theory of evolution and Charles Lyell’s uniformitarian geology than Renouvier displayed (e.g., Pillon 1872a; 1872b; 1875a; 1875b; 1878, 617-20).  Perhaps Renouvier and Pillon practiced a division of intellectual labor in order to handle the broad range of topics covered by their journal, with Pillon taking responsibility for the sciences of natural history.  But presumably they read each other’s articles.
However, what most disturbed Renouvier, like many other critics of evolution at the time, was the apparent discontinuity between human beings and animals, especially with regard to mental and moral characteristics.  Although Renouvier eventually conceded the physical evolution of human beings in his very last work, Le Personnalisme (1903, 121), he continued to make an exception for our mental and moral characteristics.  Renouvier thought that natural selection was unable to explain reason, the ability to form general concepts, language, morality, religiosity, and the ideas of justice, rights, and obligations (1864a, 204-5; 1885-86, 206-7; 1903, 122).  He simply could not see how characteristics that are not for the good of the individual, such as altruism or moral sentiments, could arise from a struggle for existence (1886-86 I, 192-93), a not unreasonable worry especially at that time.  Renouvier further argued that even if natural selection could explain the evolution of altruism and other moral sentiments, that this could at best account for the rise of a consequentialist morality and not the idea of rights (1864a, 204) or of an unconditioned moral imperative (1874e, 324ff; 1875d, 101).  
Renouvier was also critical of Darwin for representing certain tribal peoples such as the Tierra del Fuegians as somehow less evolved, to help support his assumption of continuity between humans and animals (Becquemont 2003, 137).  Renouvier extended this complaint to all those who drew on ethnographies to infer that primitives were closer to animals than to civilized people.  To see what people are like by nature, he argued, one would need an experiment in which a tribal infant is raised in a European environment, and vice versa, an experiment which would be morally impermissible (1885-86, 207-10).  He also maintained that we cannot infer the state of our ancestors from present-day primitives.  If the primitive appears less than moral or even criminal to us, this may be the result of the constant struggle with other tribes and animals to obtain sustenance, leading to the formation of customs and traditions that allow for killing and stealing from members of other tribes, the subjection of women, the abandonment of older people, and other objectionable practices.  Renouvier held that such behaviors are not natural (1874e, 323).  He also sided with Max Müller against those who claimed that so-called savages lacked abstract, general terms in their languages (1875f, 322-27; Becquemont 2003, 143).
For Renouvier, human intellectual and moral qualities were the result of a special act of creation (1864a, 209).  Thus Renouvier’s position was not unlike that of Alfred Russel Wallace, the co-discoverer of evolution through natural selection, although Darwin fundamentally disagreed with Wallace on this particular point (Smith, 1972).
In sum, Renouvier’s objections to evolution were not unreasonable given what was known at the time, before inheritance, variation, and hybridization were well understood.  One could even argue that he deserves credit for rejecting a view that was all too common among Darwin and other evolutionists, according to which so-called primitive human beings were less evolved and closer to the animals than to more “advanced” populations.  
Most importantly, Renouvier never went so far as to proscribe research and teaching in areas like evolutionary biology, paleontology, and anthropology.  However, it is in mathematics, especially geometry, that he made explicit his view that scientists and mathematicians should be free to pursue research even in theoretical approaches that he found mistaken or confused.  

Geometry

Renouvier’s opposition to non-Euclidean geometry had to do with its epistemological interpretation.  He was critical of Hermann Helmholtz and Nikolai Lobachevsky for regarding geometrical postulates as empirical hypotheses.  For Renouvier, the parallel postulate was indemonstrable and synthetic a priori.  Nevertheless, he was willing to grant mathematicians the freedom to pursue alternative geometries and to try to seek useful applications for them
Most of Renouvier’s attention to non-Euclidean geometry was directed at hyperbolic geometry.  Renouvier’s earliest criticisms of non-Euclidean geometry occurred in a section he added to his second Essai in 1875 that also included an assessment of John Stuart Mill’s view that geometry rests on empirical foundations.  The discussion centers on what is called Playfair’s axiom, the version of Euclid’s fifth postulate which states that in a plane, given a line and a point not on that line, there is one and only one line passing through that point that is parallel to the given line.  Renouvier understood the non-Euclideans to hold that this postulate cannot be demonstrated analytically from other geometrical postulates, and that although it appears to be confirmed in our ordinary experience, within which the sum of the angles of a triangle is equal to two right angles, this sum could be less than two right angles if the lengths of the sides were on the order of magnitude of the distances to the fixed stars (1912a I, 330).  This was quite different from Mill’s geometrical empiricism, according to which geometry is based on induction from experience.  For if the implications of hyperbolic and Euclidean geometry differed only at stellar distances and there were currently no way to test this, then there would be no basis for an inductive inference.  To Renouvier, the only sense in which the non-Euclideans could be considered empiricists would be in their denial that the parallel postulate is synthetic a priori.  The sole fact that lines on a pseudosphere do not obey the fifth postulate does not mean that it is an empirical hypothesis (1912a I, 331-33).
Renouvier returned to these issues more than a decade later.  He distinguished his concept of synthetic a priori from Kant’s.  Unlike Kant, he considered arithmetical propositions such as 7 + 5 = 12 to be analytic, since they followed logically from the definitions of these numbers alone (1891, 16 n. 1).  According to Renouvier, for something to be considered synthetic, it is not sufficient that it depend on an intuition.  It must combine notions of different kinds, such as position, figure, or motion with quantity (1891, 4-5).  For instance, he regarded Archimedes’ principle that a straight line is the shortest distance between two points as synthetic a priori (1889a, 344; 1891, 10-11).
For Renouvier, then, not all of Euclid’s postulates are synthetic a priori.  The first two, that there is a straight line connecting any two points and that a finite line can be extended continuously in a straight line, are analytic (1891, 8-9).  The third postulate, which says that a circle can be drawn with any center and radius, brings in the quantitative idea of radius with constant length, and is thus synthetic a priori (1891, 14).  The fourth, which says that all right angles are equal to one another, could be read either way.  If equality is interpreted as having to do with measurable quantities, then it is synthetic a priori (1889a, 342; 1891, 16-17).  The fifth postulate is synthetic because it is equivalent to the sum of the angles of a triangle being equal to two right angles, which is just a special case of the postulate of rotation.  That is, the rotation by which we describe the circumference of a convex polygon is equal to four right angles, and the sum of the interior angles of any polygon equals two less than the number of its sides times two right angles.  The postulate of rotation is synthetic a priori because it combines the ideas of position and motion with that of quantity and measurement (1889a, 339-41; 1891, 19-20).  
However, that the parallel postulate is synthetic a priori does not mean that it cannot be doubted, according to Renouvier, as in fact it has been doubted.  It cannot be demonstrated through a reductio, since alternatives to it do not contradict other fundamental principles of geometry.  But for Renouvier, the fact that alternatives to Euclid’s fifth postulate do not lead to contradictions does not imply that these postulates should be considered alternative empirical hypotheses (1889a, 338-39, 342, 347-48; 1891, 38-39).
Although Renouvier did consider alternatives to Euclid’s fifth postulate to be absurd, what he meant was not that they are either self-contradictory or contradictory to other geometrical principles, but that they contradict what he considered “the regulative principles of the understanding.”  For Renouvier, space and time are only representative realities, existing only as the objects of our representations; they do not exist in themselves separately from our forms of intuition.  Non-Euclidean geometry, however, assumes that real space is different from the space that appears to us, and that our representations of spatial extension do not express real relations, which makes no sense from the point of view of the critical philosophy.  Renouvier could not understand how Helmholtz could think such a thing (1891, 43, 47, 64; 1889a, 347).  
However, Renouvier added that even if one did not agree with him and favored an empiricist interpretation of geometry, experience still favors Euclid over the alternatives (1891, 58).  Renouvier found it an odd sort of empiricism that is not satisfied with inductions drawn from experience but instead holds out for the possibility of hypotheses that may one day be verified with more advanced techniques (1891, 65).  Nevertheless, he granted mathematicians the liberty to hold this odd position.  To Renouvier, non-Euclidean geometries, compared to Euclidean geometry, were just mathematical exercises.  But to him this meant a lot, “if one may add to it the hope that these analyses of pure curiosity concerning sophistical hypotheses will one day produce useful results for true science.”  From a philosophical point of view, he did not regard what was called “general geometry,” which included both Euclidean and non-Euclidean geometry, as a genuine discovery, unless as an illustration of what he considered a great psychological and moral truth.  He meant the psychological truth that people will doubt and the moral truth that people should be allowed to doubt.  Renouvier said that people may doubt Euclidean geometry “through curiosity of mind and through simple liberty of supposition” (1889a, 346).  

Number Theory

Fedi argues that Renouvier, because of his strong philosophical reservations about the concept of infinity in mathematics, missed or overlooked the significance of developments in late-nineteenth century number theory, specifically Richard Dedekind’s generalization of number and Georg Cantor’s work in set theory, including his way of defining infinite sets.  (Fedi 1998, 266-73).  
Renouvier’s objections to infinity and infinitesimals date from his first Essai of 1854.  His first objection occurs in the context of arguing that there are no such things as things-in-themselves, including space and time, because if there were, then there could be an actual infinity of things, specifically parts of space, which is impossible:  “The infinite number signifies a number greater than any assignable number of fact and idea, a number that is not determinable in any manner by the mind, a number that is not determined in itself, a number that is not a number” (1912a I, 34).  For Renouvier, every actual number is finite.  He also argued that there cannot be an infinitely small quantity, a quantity less than any assignable quantity (1912a I, 229-30).  He thus rejected the real existence of infinitesimals as well.  For Renouvier, the entire vocabulary of infinity should be regarded as mere “conventions” or “fictions,” in order to banish “chimeras” from geometry (1912a I, 230).  Renouvier’s opposition to infinity and infinitesimals was part of his opposition to metaphysical realism about numbers in general, especially those other than positive whole integers.  In the 1875 second edition of this work, Renouvier added that in rejecting an actual infinite, his goal was simply to clarify mathematics by ridding it of metaphysical obscurities (1912a I, 265).
This anti-realism about numbers other than positive integers actually puts Renouvier in good company with Dedekind, Cantor, and Frege, although there are of course differences in their positions.  Cantor, too, considered only the finite positive integers as actual, that is, as existing not only in our understanding but as expressing relationships in the real world (1883, sections 4, 8).  Dedekind (1872, 768) regarded the negative numbers and fractions as creations of the human mind and the system of rational numbers as an “instrument.”  Frege went perhaps the furthest, as he spoke of numbers in general as mere names or symbols (1884, 152).
Renouvier had no objection to the use of the rationals, irrationals, negatives, imaginary numbers, negative or fractional exponents, or other numbers, as long as these mathematical concepts were understood as merely as conventions or symbols (1912a I, 225-26, 238-48).  He added that perhaps a better way to put it would be as “voluntary and premeditated” on the part of the mathematician (1912a I, 243) or in the case of imaginary numbers as “symbolic values” or “symbolic roots” (1912a I, 247).  But for him the true question from a philosophical point of view is which conventions one can use “without distorting or changing the sense of the relations antecedently expressed” (1912a I, 248).  Although he denied the existence of infinite and infinitesimals in space, he had no objections to the infinitesimal calculus as long as we interpret its symbols as mere conventions (1881 I, 334).
Renouvier was in fact involved in a long debate with other philosophers and mathematicians over Zeno’s paradoxes and the foundations of the calculus (Cajori, 1915).  However, this could easily serve as the topic for another paper, and Fedi’s criticism of Renouvier was directed at his views on infinity with regard to infinite sets.  
In the 1875 edition of his second Essai, Renouvier added three arguments against the very idea of an infinite number.  In the first one, which he considered a “direct” argument, he said that an actual infinite number is a contradictory concept, as every number can be augmented by another number (1912a I, 35).  Fedi reads Renouvier as having meant not that an actual infinite number is self-contradictory, but rather contradictory to the principles of understanding.  Thus he sees Renouvier’s opposition to an actual infinite as of a piece with his opposition to non-Euclidean geometry, that is, as grounded in the critical philosophy.  In support of this interpretation, he cites two articles Renouvier had published in 1873 (Fedi 1998, 224-25, citing Renouvier 1873b and 1873c).  However, Fedi’s evidence is equivocal, and even if he were correct about Renouvier’s views in the 1870s, Renouvier would have changed his mind by the 1890s when he maintained that an actual infinite is a self-contradiction, as the word “infinite” disguises the contradiction of an indefinite finite (1895, 37).
Returning to Renouvier’s arguments against an actual infinity, he also offered two “indirect” ones.  The first one is a reductio, in which he said that there cannot be an infinite number unless there can be infinite numbers that are more or less great than one another, then infinitely greater than other infinite numbers, then infinitely greater than these, and so on without end, which he considered absurd (1912a I, 35-36), an argument he attributed to Bernoulli and Fontenelle (1877a, 30).  Renouvier’s last argument is the traditional one that he traced back to Galileo, according to which the equivalence of a whole with one of its parts, such as a series of numbers and the series of square numbers, denies the principle that the whole is greater than the sum of its parts (1912a I, 36).  Renouvier repeated this argument in at least six other publications (1912c, 37; 1876e, 67; 1877a, 29; 1877b, 225-27; 1885-86, 100, note; 1899, 35).  
It was this last argument, which of course can also be found in Cauchy and elsewhere, that appears to have attracted the most attention.  Cantor read Renouvier as having denied the existence of an actual infinite in both the abstract and the concrete (1885, 372).  Cantor cited Renouvier along with Cauchy and Leibniz and many others as maintaining the “axiom” that the whole is greater than its parts and as taking the abstract to be the same as the concrete.  For Cantor, this axiom applies only to actual finite sets.  Also, he criticized these philosophers and mathematicians for failing to distinguish a set from its cardinality.  He argued that although a set M and its subset M’ may have the same cardinality, that it does not follow that any concrete set and its subset amount to the same thing.  For instance, the set of positive integers and the set of even numbers have the same cardinality but are not the same set (Cantor 1887, 416-17).  For Cantor, there can be an infinite set, such as the set of integers, simply if there is some property by which we can determine whether an object belongs to that set.  
Renouvier did not discuss Cantor directly; he did not read German.  Renouvier’s source for his knowledge of Cantor’s contributions to mathematics was a book by Louis Couturat titled De l’infini mathématique (1896).  Couturat, drawing on Cantor, found no contradiction in an infinite whole having the same number as one of its parts.  The contradiction would be in identifying the part with the whole, not in the part being equivalent to the whole.  This equivalence provides a positive means of defining a quantitative infinite (Fedi 270-71, citing Couturat 1896, 451-52).  Renouvier, in his Nouvelle monadologie of 1899, quoted a definition of an infinite set from Couturat:  “A set is called infinite when it is equivalent to an integral part of itself” (1899, 172 n. 65).  Elsewhere, unfortunately, Renouvier did not appear to distinguish equivalence from equality, paraphrasing this definition as “the infinite is a whole equal to its own parts,” and arguing that this negates the very idea of the relation of part to whole and of the ideas of quantity, equality, and inequality (1899, 35 n. 17).  Fedi thinks Renouvier lacked Cantor’s distinction between cardinal and ordinal numbers and assumed that every number n was the nth member of a series (1998, 193-94, 197-98).  However, Renouvier’s colleague Pillon used this distinction in an article in 1890 (148-49, n. 1), and as I suggested earlier one would assume that Renouvier and Pillon read each other’s work.  Nevertheless, as late as 1897, Renouvier wrote of numbers as being formed by the addition of units in a series (1897, 434).  
[bookmark: _GoBack]Renouvier’s failure to appreciate Cantor’s work may be the least defensible charge against him.  But in all fairness, Cantor’s set theory was controversial right from the outset (Benacerraf and Putnam 1983, 4).  Only two years after Renouvier published his response to Couturat, Bertrand Russell showed how Cantor’s way of defining sets in terms of properties led to a paradox.  

Conclusion

To sum up, Renouvier’s views on evolution were not unreasonable given what was known at the time, his objections to non-Euclidean geometry were largely about its epistemological interpretation, and he failed to embrace controversial developments in set theory.  One could argue that these were in fact conservative positions to hold even during Renouvier’s lifetime and that he was hardly among the mathematical and scientific avant garde.  
Nevertheless, Renouvier endeavored to remain au courant with the sciences.  Over the course of his career, Renouvier continued to read and cite additional works on non-Euclidean geometry by mathematicians such as Lobachevsky, Gauss, and Helmholtz.  He was in his 80s when he read and responded to Couturat.  Importantly, mathematicians such as Cantor and Couturat were reading and citing Renouvier.  Comte, on the other hand, at the age of 40 stopped reading the works of others as part of his regimen of “cerebral hygiene” and appeared as an outsider, maintaining positions that others had abandoned years ago. 
Finally, Renouvier never intended to impose his views on others, whereas Comte thought he had arrived at the definitive methods for science to pursue through his study of the history of science.  As I argued in a recent HOPOS article (Schmaus 2011), Renouvier preferred to leave such decisions to the scientific community, which he saw as governed by an implicit and constantly evolving social contract.  For Renouvier, the role of the philosopher was not to tell scientists what they ought to do, but to defend their liberty to pursue their researches wherever they may take them, even when he disagreed with them. 
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