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Abstract

The method of Ludwig Boltzmann (1844 — 1906, a gred Austrian physicist-
philosopher, for solving philosophica problems was described. This brilli ant method
can be aguiding stray in philosophy. His method is not restricted to philosophy of
science (scientific philosophy), and indeead it can be used as well in pure philosophy.
Theoreticd pluralism developed by Boltzmann can be used as a basic assumption in
philosophizing the epistemologicd problems. The Boltzmann's method also saves
philosophy from dogmatism. It shows the usefulness of philosophy as well as
progress of science and cdls for collaboration of philosophy and science This
collaboration can lead the human to better understanding of the Nature. Boltzmann
states how both science and philosophy can go astray in the &sence of this

collaboration, sincethey are indeed unit.
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Introduction

Ludwig Boltzmann (1844 — 1909 is well known in both science and philosophy [1].
His international fame is as a physicist due to his grea achievements in physics. In
addition to the physicd importance of such achievements, they are dso known hy
philosophers due to their philosophicd importance Boltzmann's gatisticd approadc
is truly brilliant from epistemologicd point of view. Moreover, datisticd
interpretation of the second law of thermodynamics made this law universal and of
interest in philosophy. In other words, statisticd asped of entropy, a purely physicd
parameter for study of hed engines, introduced it as a philosophicd fador.

However, in addition to the philosophicd importance of Boltzmann's achievements in
the field of physics, he is also known in the philosophy community due to his natural
philosophy. Boltzmann devoted the seaond part of his adive life to philosophy [2-5].
Boltzmann's philosophy was related to the main problem of epistemology, the
relationship of existence and consciousness The ledures of Boltzmann on retural
philosophy were very popular and had adiieved a considerable atention at that time.
His first ledure was an enormous siccess Even though the largest ledure hall had
been chosen for it, the people stood al the way down the staircase. Students,
assstants, professors, ladies had come. The hall was ornated with twigs of silver fires
and he recaved enthusiastic ovations. All the newspapers reported about this event.
His mail was full of letters of consent. He even had an audience with Emperor Franz
Joseph. The Emperor told Boltzmann that he was glad about his return and that he had
head how crowded hisledures were.

In addition to brilli ant natural philosophy of Boltzmann, his method of phil osophizing

is truly brilli ant. Here, it is aimed to introduce this excdlent method to the phil osophy



community. Thus, the present manuscript focuses on his method instead of the
concepts and achievements of his philosophy. Unfortunately, Boltzmann's phil osophy
including both its method and concepts is not respeded in the philosophy community,
as it deserves. Most of philosophers know Boltzmann just as a grea physicist who his
achievements are of interest in philosophy of science (scientific philosophy). This
falure can be datributed to a kind of dogmatic views upon most of Boltzmann's
theories. Nevertheless his method of philosophy cannot be subjed of such dogmatic
objedions. In fad, his method of philosophy alone (without the @ncepts of his
natural philosophy, which were occeasionally objeded) is sufficient to introduce him
as a greda philosopher. And the am of the present manuscript is to introduce this
asped to the philosophy community. Since, Boltzmann's writings are not originally
familiar to the philosophy community as most of his philosophicd writings are
incorporated into his sientific works, it is attempted to quote Boltzmann's original

words.

Method of philosophizing

When talking about Boltzmann's philosophy, it is usually referred to his didike of
philosophy. It is thought that the whole of his adivities in the field of philosophy is to
deny and to condemn it, particularly due to the aitiques he made aainst famous
philosophers (cf. [6]). Inded, it is the main reason avoiding appropriate consideration
of his philosophy in the philosophy community. Whereas, none of the scientists, who

entered into philosophy, has valued philosophy as Boltzmann did. We&



understanding of Boltzmann's philosophy in the philosophicd community is due to
misleading of hiswords merely reported in historica controversies.

For instance, his didike is obvioudy related to metaphysics, not philosophy. He
believes while philosophy is based on metaphysicd arguments, no applicable result
will be adieved. He just emphasizes the need for a redistic view in philosophizing
epistemologicd problems by comparing the cae with waste history of natural science
[7], “Likewise, the scientist asks not what are the arrently most important question,
but ‘which are & present solvable? or sometimes merely ‘in which can we make
some small but genuine alvance? As long as the dchemists merely sought the
philosopher’s done and amed at finding the at of making gold, al their endeavors
were fruitless it was only when people restricted themselves to seamingly less
valuable questions that they creaed chemistry. Thus natural science @peas
completely to lose from sight the large and general questions; but al the more
splendid is the success when, groping in the thicket of speaal questions, we suddenly
find a small opening that allows a hitherto undreamt of outlook on the whole.”

In hs view, this perversion is not exclusvely related to philosophy, but natural
science ca aso go stray. Since ead of them, philosophy or natura science was
mided, there ae not capable of resped. In hs words [8], “[Questions about the
esence of the law of causality, of matter, of force etc] do not, it used to be sad,
concern the scientist; they should be left entirely to philosophy. Today this has
changed considerably; natural scientists $ow a grea prediction for taking up
philosophicd questions, and probably rightly so. After all, it is one of the fist rulesin
natural science never to put blind trust in the instruments with which one works, but
to test it in every way. Are we then to put blind trust in inborn or historicdly

developed concepts and opinions, al the more so in view of al the examples in which



they have led astray? But when we examine the smplest elements, where is the
borderline between ratural science and philosophy at which we should stop? | hope
that none of the philosophers posshbly present will take it amissor fed reproaded if |
say frankly that the assgnment of these questions to philosophy has perhaps also led
to disappointment. Philosophy has contributed remarkably little to the dudation of
these questions. Alone and from its one-sided point of view it could do it just as little
as natural science can. If red advances are possble, they are only to be expeded from
collaboration between the two sciences.”

In other words, his sarp criticism of the majority of previous philosophers does not
prevent him from adknowledging the proper domain and positive role of a genuine,
progressve philosophy. He gladly references to the irresistible derive of human
beings to philosophize and wishes for collaboration between philosophy and natural
science He states [9], “It is because of my firm hope that a congenial collaboration
between philosophy and natural science will bring new food to ead), indeal that we
can adhieve atruly consistent exchange of views only by following this path, that |
have not avoided philosophica questions here. When Schill er said to the philosophers
and natural scientists of his day: ‘Let there be exmity between you, aliance mmestoo
ealy yet,” then | am not in disagreement with him | just believe that now the time for
alliancehas arrived.”

What provides credit for philosophy in Boltzmann system is due to his method of
natural science The controversy appeaing between philosophy and natural scienceis
usualy due to two main critiques sientists make to philosopher: (i) standing on the
base of theories, and (ii) ladk of mathematicd considerations and just using
descriptive aguments. Both of these methods can be found in Boltzmann's g/stem.

He dways emphasizes on the importance of theories and on the neead for descriptive



science Here, Boltzmann's opinions regarding such requirements for the
development of human science and the reason why philosophy went astray by
misusing of them are given.

In a ledure ‘On Significance of Theories', Boltzmann defines theory [10], “I am of
the opinion that the task of theory consists in constructing a picture of the external
world that exists purely internally and must be our guiding star in al thought and
experiment; that is in completing, as it were, the thinking process and carying out
globally what on a small scde occurs within us whenever we form an idea” Then, he
describes what make atheory applicable or valuable [11]: “The immediate daboration
and constant perfedion of this picture is then the dief task of theory. Imagination is
aways its cradle, and observant understanding its tutor. How childlike were the first
theories of the universe, from Pythagoras and Plato until Hegel and Schelling. The
imagination at that time was over-productive, the text by experiment was lacking. No
wonder that these theories becane the laughing stock of empiricists and pradicd
men, and yet they already contained the seeals of al the grea theories of later times:
those of Copernicus, atomism, the medanicd theory of weightlessmedia, Darwinism
and so on.”

Indeed, he tries to show that the mistake of philosophers was not due to devotion to
theoreticd considerations, which is indeal the task of philosophy, but the big mistake
they made was due to proposition of their theories based on purely metaphysicd
arguments. In his opinion, the problem is due to ladk of redity in propostion of
philosophicd theories. Thus, he called his phil osophy redism.

Boltzmann kelieves that there is no necessty for a good theory to have mathematicad
formulae and descriptive sciences can also provide such a good theory in the dsence

of any mathematicd considerations. He beautifully defines the frame of theory [10]:



“I should not be genuine theoretician if | were not first to ask: what is theory? The
layman observes in the first placethat theory is difficult to understand and surrounded
with a tangle of formulae that to the uninitiated spes no language & all. However
they are not its esence, the true theoretician uses them as garingly as he can; what
can be said in words he expresses in words, while it is predsely in books by pradicd
men that formulaefigure dl toooften asmere ornament.”

Although, he was extraordinarily talent in mathematics, and surely he had an excdlent
skill i n mathematics among other physicists of that time (recdl that he was appointed
as professor of mathematics in University of Vienna), he never took up mathematicd
problems for their own sake but always with an eye toward applicaion. In hs
enthusiastic words [12]: “I cdled theory a purely intellecdual internal picture, and we
have seen how capable it is of high perfedion. How then could it now happen that on
continuing immersion into theory one @mes to think of the picture & of the redly
existing thing? ... Thus it may happen to the mathematician that he, always occupied
with hs equations and dazed by ther internal perfedion, takes their mutua
relationship for what truly exists, and that he turns always from the red world. Then
the lament of the poet applied to him as well: that his works are written his heat
blood and that highest wisdom borders on highest folly.”

According to this fad, the style of Boltzmann's writing was different of other
physicists; as H. A. Lorentz, the famous theoreticd physicists, notes [13], “In many of
these [writings] he sped&ks to us as a physicist seldom does, and reved to us his entire
way of thinking and feding in words that also bring him closer to our heats ... Here
he shares with us his doubts and his joys; here he cativates us with profound, serious
intelled and light-heated wit; here he caries us aong through hs consistent

medhanicd view of Nature, or through his enthusiastic idedism, which moves him to



embellish his works with so many poets work ... There ae ontradictions in the
pictures painted by him that he does not hesitate to display clealy or even glaringly;
yet we fed that they are not irreconcilable, but that they spring from a cetain root in
the innermost part of his being, and that through them he dlows us a degoer look into
his mind.”

Historicdly, it is worth nothing that the ingenious Maxwell, who in 1859 had
described the velocity distribution of gas moleaules in thermal equili brium, wrote the
following in a letter to his colleggue Peter Tait in 1873 [14]: “By the study of
Boltzmann | have been unable to understand him. He culd not understand me on
acount of my shortness and his length was and is an equal stumbling block to me.”
If Maxwell found Boltzmann' s papers difficult, it is hardly surprising that many other
physicists found them difficult as well! This is probably an important reason why
Boltzmann does not — even today — receve & much credit, as he deserves,
particularly since most physicists have never read his original papers. This $iows the
philosophicd method he was using to expresss even his studiesin physics.

On the other hand, he aiticized the cetainty appeaed in science due to purely
mathematica consideration. Indeed, fencing just in mathematicd formula can also
lead us dray. In areply to Wilhelm Ostwald who has used mathematicd derivation to
express happiness Boltzmann explains the problem [15], “Why does such a
seamingly harmless essay like Ostwald’s appea to me to be so dangerous to science?
Because it Signals a reversion to satisfadion with the purely formal, reversion to the
method of so-cdled philosophers which is $ pernicious to progress to construct
theoreticd structures out of mere words and phrases and to placevalue only in their
nice formal connedions, what was known as the purely logicd or even as the apriori

approady, but not to take cae whether these cnnedions corresponds exadly to



redity and are sufficiently rooted in fads; a reverson to the method of alowing
oneself to be governed by preconceved opinions, of bending everything to the same
principle of classficaion, of wanting to see true mathematics in favor of algebric
formulas, true logic in fador of apparently school-corred syllogisms, true philosophy

in favor of nonsense dedked out to look philosophicd, the forest in favor of the trees

Theoretical Pluralism

Philosophy of theories is the main part of Boltzmann's philosophicd works. During
al of his adive life devoted to both scientific and philosophicd studies, Boltzmann
had a particular emphasis on the importance of theories and has mentioned it
throughout his writings. His philosophy of theories, which is known as theoreticd
pluralism, is brilli ant among various philosophies[16].

Boltzmann hmself with modesty noted that the idea suggesting ‘there is no ultimate
theory’ has also been previously mentioned by different philosophers and scientists,
such as Kant and Maxwell. What is obvious is that none of his predecessor thinkers
understood the importance and significance of the fad described by Boltzmann, i.e.
‘theory just as a representation’. Referring to previous thinkers is merely due to
Boltzmann's modesty, or perhaps to adiieve a credit for his philosophy in the
presence of his obstinate opponents. In the very manner that he used Madh's opinion:
“Madc himsealf has ingenioudly discussed the fad that no theory is absolutely false

either, but ead must gradually be perfeded, ...” [17]. However, Boltzmann was the



first one who formulates and makes clarificaion on the @ncept of so-cdled
theoreticd pluralism.

Theoreticd pluradism says that a scientific theory is nothing more than a
representation of the Nature. Inded, it is not possble to know nature via discovery of
its law describing why the natural phenomena ae in the way they are, and why they
show themselves to us the way we observe. In fad, such ultimate science (knowledge)
is not attainable to human. As Boltzmann says two questions falls out of human
understanding: why we ae here, and why we ae in the present. There is no hope for
science, and also philosophy, and gererdly human sciencesto answer these questions.
In the light of theoreticd pluralism, it is possble to clarify the terminology of this
context. The laws of nature ae the original laws, which the natural phenomena obey
from them, and cannot be discovered by human. But, the laws of physics are those
invented by human to explain the natural phenomena. Thus, a theory is not
discoverable, but should be invented by human mind.

In this diredion, a scientific theory will not be complete or definitively true. In other
words, even an apparently succesdul theory may be replaceal by a better one. On the
other hand, different theories, with contradiction in resped to ead other, can
succesdully explain a single natural phenomenon. A theory is initidly a free cedion
of the theorist who proposed it from a purely persona perspedive, metaphysicd
presuppositions, theoreticd options, preferences for a cetain type of mathematicd
language, and the dismissal of some observational data. In Boltzmann's opinion, as all
theories are, to some extent, free ceaion of the theorigts, it is not possble to find a
theory formulated from the mere observation of natural phenomena.

In this diredion, Boltzmann, once aain, values philosophy to note that philosophers

were dea of natura scientists to understand thisissue. In his expresson [18], “Hertz
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makes physicists properly aware of something philosophers had no doubt long since
stated, namely that no theory can be objedive, adualy coinciding with rature, but
rather that ead theory is only a mental picture of phenomena, related to them as sgn
is to designatum. From this it follows that it cannot be our task to find an absolutely
corred theory but rather a picture that is, as smple & possble and that represents
phenomena & acairately as possble. One might even conceve of two quite different
theories both equally smple and equally congruent with phenomena, which therefore
in spite of their difference ae equally corred. The asertion that a given theory is the
only corred one can only express our subjedive anviction that there could not be
another equally smple and fittingimage”

Since there is no ultimate theory, a completely true one, it is necessary to find good
theories. The am of atheory is to explain a natural phenomenon, thus, a good theory
is the one which is smple. Consequently, our task is to seek for better theories in

acmrdancewith their applicability, not tofind truer ones.

Anti-dogmatism

One of the most interesting feaures of Boltzmann's philosophicd view was his
opinion against dogmatism. In other words, he emphasizes on dogmatism as a
dangerous poison for human sciences including both retural science and philosophy,
and perticularly epistemology. He notes [19], “Simple onsideration as well as
experience show that it is hopelesdy difficult to find the right pictures of the world by
mere guessng into the blue. Rather, the pictures always form slowly from individual

lucky ideas by fitting. Rightly epistemology turns against the adivities of the many
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lightheated producers of hypothesis who hope to find a hypothesis explaining the
whole of nature with little dfort, as well as against the dogmatic and metaphysicd
derivation of atomistics.”

Objedion of atomism was an obvious dogmatism, which Boltzmann hed to oppose it.
Very interestingly, he even has an anti-dogmatic view on atomism, which he
throughout his life fought to show the existence of atoms. He notes that even atomism
is not such ultimate law worth dogmatic belief, [20], “The reproac that the observed
immutability of atom, lasting only limited time, has been generaized without reason
would certainly be justified if one tried to prove, as used to be done, the immutabili ty
of atoms a priori. We include it [immutability] in our picture merely to represent as
many phenomena & posshble ... We ae realy to drop immutability in cases where
another assumption would represent the phenomena letter.”

In fad, Boltzmann was saaifice of the scientific dogmatism of his time. According to
FHamm [21], “Boltzmann was a martyr to his ideas’. Unfortunately, the objedions
made to him were not scientific discussons, but mere dogmatisms. This is obvious
from the objedions made to him regarding atomism, since they just were positivism
beliefs. In other words, Madh defended his philosophica opinion. According to Max
Planck, who was initialy opponent to Boltzmann and later converted and used his
approady, says [22],“Against the authority of men like Ostwald, Helm, and Mad
there was not much that could be done.”

Unfortunately, dogmatism still exists in both science ad philosophy. Boltzmann tried
to destroy dogmatic views in both scientific and philosophicd thoughts throughout his
life. Appeaance of dogmatism in philosophicd thoughts is common, since it existed

throughout the history of philosophy. Boltzmann tried to desolate it by introducing a
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redistic view in epistemology via his natural philosophy and particularly his
theoreticd pluralism.

Scientific dogmatism was aso mentioned by him, as well as posshle dogmatism
appeaing in philosophy due to blind belief in a theory. Not only the dogmatic
objedion of atomism, but also dogmatic view about thermodynamics and its scond
law were common that time. Before Boltzmann's view, al physicd laws had to be
strictly deterministic and universally valid. The most of physicists believed in this
view for thermodynamics. They believed that the second law of thermodynamics was
a basic axiom handed down from God, which one had to accet as the starting point
of any thermodynamic oonsideration. Whereas, Boltzmann used a atisticd
interpretation of the second law, about 50 yea before the statisticd interpretation of
gquantum medanics.

Similar dogmatisms gill exist in science and particularly in cosmology. Since the
significant progress of astrophysics flatten the path for using cosmologicd theories in
explaining epistemologicd problems, indeed such scientific dogmatism are not tied
with classcd philosophicd dogmatism. It is now believed (by some @msmologists) to
avoid the gpeaance of such scientific-philosophicd dogmatism in cosmology and
epistemology, which is the main obstade in the progress of science and philosophy

and in general human knowledge, isjust to use Boltzmann'sview [23].

Final Remark

In conclusion, any attempt in epistemology without taking into acount Boltzmann's

philosophy is in vain. Indeed, Boltzmann's theoreticd pluradism is the basic
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foundation for proposition of any theory in epistemology. In other words, it is needed
basicdly to know, in the light of Boltzmann's theoreticd pluralism, that we just make
a picture of the world, existence, and universe by proposing a theory. Otherwise, with
aming to find utimate theory or discovering the law of nature, it just leals to
dogmatism. Thus, it is necessry to lean the meaning of a theory (from Boltzmann's
philosophy of theories), as basic dphabets of epistemology, since theory is the

powerful (and indeed the only) toaol in epistemology.

Conclusions

The Boltzmann's method for philosophizing epistemologicd problem is an efficient
one in philosophy, since it is able to lead towards red advancements. It is indead a
general method in philosophy to investigate the philosophicd problems. This method
leads to a redistic imagination of the Nature and avoids from dogmetic belief on a
human-made theory. The interesting feaures of Boltzmann's method of philosophy
can be summarized as:
1. A philosophicd or scientific theory is nothing more than “a representation of
the Nature”, not an ultimate law generated by God and thusit is unchangeable.
2. Since our theories are smple representations invented by us, the Nature can
be explained by different theories as well, even they are gparently opposite to
ead other.
3. Inthelight of the dove-mentioned points, there is no ultimate law (theory) in
human sciences, worth dogmatic belief. Thus, what we need to understand the

Natureis saving oursdvesfrom such dogmatic views to go toward the truth.
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. Nothing is more pradicd than theory. Thus, there is reproacd to philosophy as
it is a purely theoreticd science However, it is necessarily needed to use a
redistic view in the way of proposing theories.

. Similar to the &ove point, study of the Nature ad propostion of
epistemologicd theories based on merely metaphysica arguments will led us
stray. This is a false method employed by most of philosopher, which should
be modified.

. There is no neal to use mathematicd formulae to express a theory. A good
theory is not defined by the language of its presentation. A good theoretician
smply expresses his theory by linguistic words. In other words, a good
theoretician should be able to explain his theory decriptive expresses.

. Bélieving in certainty of mathematics will lead us to dogmatism. Mathematics
aso as a human-made language will fence us in its frame. Indeed, it is the

defed of science, which should be assited by phil osophy.
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