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Preface

The present project was conceived in Erlangen (Germany) in 1985 as a guide to the
achievements of Brentano and his school. Our aim was to take account of the roots
of Brentanian philosophy in classical realism and of the implications of the work of
Brentano and his disciples for modern analytical metaphysics. It became clear,
however, that an adequate realization of even this restricted aim would call_ for a
much larger work than we had originally projected, and the enthusiastic reaction of
those whom we invited to contribute led us to take on the task of preparing the
present comprehensive Handbook of Metaphysics and Ontology.

This somewhat pleonastic title reflects the different histories of the terms
‘metaphysics’ and ‘ontology’ in the two cultures of Anglo-Saxon and Continental
philosophy. On the one hand the term ‘metaphysics’ has pejorative overtones in
continental philosophy as a result of the still pervasive influence of Kant’s critique.
On the other hand the term ‘ontology’ has an honourable history, above all in
German philosophy from Goclenius and Wolff to Husserl and Ingarden, and both
terms are employed ever more frequently in the writings of the more sophisticated
analytic philosophers in ways which to some degree reflect an effort to build bridges
to the classical metaphysical tradition.

Although more than 450 articles are here presented, the reader will find that
certain topics otherwise deserving of separate treatment have been dealt with in
the longer survey articles (for example on ‘Analytic Philosophy’, ‘Aristotelianism’,
‘Metaphysics’, ‘Ontology’, ‘Part-Whole’, etc.), which are included as a basis for
general orientation. The reader will find also that cross-references have been kept to
a minimum in the body of the work, their purpose being served instead by the
extensive index.

It cannot be emphasized enough that this work is the creation of its more than 250
contributors, who spared no effort in meeting our exacting demands. We should
like to thank especially Charles Lohr, Peter Simons, and Timothy Sprigge, whose
services went above the call of normal academic duty. Qur warmest thanks must
however go to Hilla Hueber, who encouraged us to take seriously our initial ideas,
and whose great energy, skill, accuracy, and patience in co-ordinating the work of all
the contributors, editors, copy-editors, and production staff over a span of more
than five years made it possible for us to bring these ideas to fruition. Finally, it is a
special honour for us to be able to thank also Uwe Spaniol, Director of the Dresdner
Bank in Munich, whose active support for Philosophia in recent years has been
indispensable to the project.

The work grew out of a certain vision of philosophy as a discipline that is called
upon to take account of the best results of logic and of the empirical sciences while at
the same time nurturing a sound awareness of its own past achievements. We are
gratified to see on all sides evidence of the fact that these two marks of philosophy
are no longer regarded as incompatible.

Hans Burkhardt
Barry Smith
June 1991
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Introduction

The present work seeks to document the most important traditional and contemporary
streams in the two overlapping fields of metaphysics and ontology. Both disciplines
were, even just a few years ago, seen by many as of negligible contemporary interest.
The editors, neither of whom had shared this general opinion, were none the less
surprised to see how much valuable work had been achieved in these areas not on}y
in the past but also in our own century. The intensity of contemporary work in
metaphysics and ontology points indeed to a healthy renewal of these disciplines,
the like of which has not been seen, perhaps, since the 13th century. In order to
summarize what, from the editors’ point of view, seem to be the most important
trends underlying these contemporary developments, the present Introduction offers
a brief and wilfully selective overview of the contents of this Handbook.

Aristotle

The founders of Western philosophy in ancient Greece initiated the development of
metaphysical systems in a process culminating in the work of Plato, Aristotle, and
the Stoics. It was especially Aristotle’s metaphysics. called by him “first philosophy”,
that became paradigmatic for future research in the field, and this in at least seven
respects:

~ Aristotle analyses a wide range of metaphysical concepts: the categories
(substance and nine kinds of accidents), the praedicabilia (genus, species, proprium,
etc.). modal concepts. concepts of essence, existence, identity, privation, and four
different kinds of cause.

- Aristotle uses four fundamental metaphysical relations, namely substance—
accident, part-whole, cause-effect, and means-end, for the purposes of meta-
physical analysis.

- Aristotle subscribes to a liberal methodological attitude, using different kinds of
methods, such as definition. induction, and deduction, in his metaphysical works.

~ In all his works Aristotle shows a fundamental empirical attitude which enabled
him to introduce into science new empirical disciplines such as biology and non-
celestial physics, in addition to the Platonic disciplines of metaphysics, geometry,
and astronomy. This was possible first of all because Aristotle — in contradistinction
to Plato — accepts as scientific not only éniotwfiun, i.e. necessary or certain
knowledge. but also #vdoEw, i.e. probable or conjectural knowledge. But it was
possible also because Aristotle embraced the idea that the sublunar reality in which
we live manifests certain intrinsically intelligible structures our knowledge of which
provides an a priori (pre-inductive) basis for science and philosophy.

- An important consequence of Aristotle’s empirical approach is that his meta-
physics is not a closed system like that of Plato, but is rather open to new insights and
is intimately connected to all kinds of scientific developments.
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- Aristotle’s metaphysics is controlled further by his syllogistic, or more generally
by logical considerations both formal and philosophical in nature. Thus from the
beginning his metaphysics is a rational enterprise, bound up with the search for
truth, and has nothing to do with myth or poetry.

- Yet even though Aristotle is the first to have developed a deductive system of
logic. his metaphysics is not deductive but rather descriptive, defining its funda-
mental concepts in cumulative, empirical fashion.

Medieval and Post-Medieval Metaphysics

Aristotle’s empirical and liberal methodological attitude was shared by all important
medieval and post-medieval Aristotelians such as Avicenna, Averroes, Albert the
Great, Thomas Aquinas, John Duns Scotus, William Ockham, Francisco Sudrez, G.
W. Leibniz, and Franz Brentano. The dominance of Aristotelianism is illustrated by
the fact that, until the Disputationes Metaphysicae of Sudrez in 1597, works on
metaphysics standardly took the form of commentaries on writings in the
Aristotelian corpus. Taking into account their empirical and rational attitude, it is
not surprising that the scholastic Aristotelians — represented above all by the
Dominicans, and later by the Jesuits — were the predecessors also of modern science.

A new topic in medieval metaphysics, foreshadowed in Plato’s and Aristotle’s
theology and in that of the patristic philosophers, is the reflection on concepts of
God, his perfections, his thinking, and his action. From this stem also reflections on
possible worlds, on modal concepts such as the necessity and contingency of divine
and human action, on absoluteness and dependence, and on the methodological
differences between philosophy and theology.

The 17th Century

The 17th century brings three novelties. First, the name ‘ontology’ is introduced in
1613 by the German Protestant Scholastic Rudolphus Goclenius and from this time
stands for metaphysica generalis, as contrasted with the metaphysica specialis of, for
example, cosmology and natural theology. The second is that René Descartes, in
some respects treading in the footsteps of Augustine, develops a metaphysics in
which there is added to the description and analysis of the external world a rational
treatment of the inner world, which is to say a metaphysics resting on the description
of the mind, its acts, and their cognitive and non-cognitive contents. A third novelty
consists in the development by Spinoza in his Ethics and by Leibniz in his
Monadology of a new kind of deductive, systematic metaphysics. Spinoza was
influenced in this respect by the renaissance of Euclidean geometry in the 16th
century, Leibniz by his own pioneering inventions in the field of logical calculi.
Descartes, Leibniz, and Spinoza were all in addition profoundly shaped by the
scholastic tradition in which they had been trained, and therewith also by the
Aristotelian metaphysics of substance and accident.

A central theme of metaphysics in the 17th century, though one which draws on
earlier work above all by Scotus, is the problem of individuation, represented, for
example, in the philosophies of Sudrez and Leibniz. Not only the individuality of
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substances is discussed but also, in the tradition of Aristotle and the medieval
Scholastics, that of accidents such as actual properties, dispositions, processes, and
situations. Leibniz introduces to philosophy the notion of an individual concept, a
concept under which all the accidents of an individual fall, and therewith also aspecte
of the modern logical concept of a possible world.

The 18th Century

Kant criticized traditional metaphysical systems such as those of Leibniz and
Christian Wolff which were in his mind dogmatic in character. In order to avoid
dogmatic metaphysics, Kant developed instead a view according to which the world
of experience is somehow formed or shaped by what he called the “transcendental
subject”, reality in itself remaining intrinsically unknowable.

German idealists such as J. G. Fichte, G. W. F. Hegel, and F. W. J. Schelling
developed idealistic metaphysical systems not controlled or even disturbed by the
existence of logic, and their work thus constitutes a deterioration in comparison with
what had been achieved by earlier metaphysicians. Hegel replaced formal logic by
dialectics, and the absence of logic in his philosophy, coupled with the lack of an
analysis of the external world and the neglect of natural science and mathematics,
yields as end-result a most peculiar absolutistic evolutionary idealism.

The Brentano School

The standards of rigour and descriptive adequacy of Scholasticism were re-established
above all by Franz Brentano and his school. Brentano, a pupil of Adolf Trendelen-
burg, one of the few Aristotelians in the 19th century in Germany, created a
philosophical system which was a synthesis of Aristotelianism, Cartesianism, and the
empiricism of the British school. This system was modified in different and often
highly original ways by his pupils, the most important of whom were Kazimierz
Twardowski, Edmund Husserl, Carl Stumpf, Christian von Ehrenfels, Anton Marty,
and Alexius Meinong.

In contradistinction to Hegel and his fellow idealists, the Brentano School was
very successful in associating its philosophical work in fruitful ways with modern
developments in the sciences, above all in psychology and linguistics. Brentano’s
pupils were responsible for founding not only new philosophical movements such as
phenomenology, but also new programmes of scientific research such as the Gestalt
theories of the Graz and Berlin Schools. Brentano's pupils contributed in important
ways to modern logic, above all through Twardowski and his students in Poland.
And they contributed also to ontology, for example through Meinong and the
members of the Graz School, who established the so-called theory of objects.
Husserl, following in some respects in Meinong’s footsteps. founded in turn the
discipline of formal ontology and was the first to analyse in formal manner the
ontological concepts of dependence, part and whole. Husserl’s work in this field was
then continued in philosophy above all by Adolf Reinach and Roman Ingarden, and
in its application to linguistic parts and wholes by Stanistaw Les$niewski and
others in Poland. Husserl's philosophical ideas on formal and material ontology gave
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rise further to a new understanding of synthetic or material a priori truths. From the
perspective of Husserl, Reinach, and Ingarden such truths are not, as for Kant, the
products of a forming or shaping activity on the side of the subject. Rather, as for
Aristotle, they represent intelligible structures on the side of the objects of
experience, structures which are not invented but discovered, and which serve,
again, as a pre-empirical basis for science and philosophy.

Early Analytic Metaphysics

The first analytic philosophers of our century, such as G. E. Moore, G. F. Stout,
Bertrand Russell, and Ludwig Wittgenstein, did not, like many of their mid-century
successors, suffer from an anti-metaphysical attitude. Moore’s early ontological
analyses focused on concepts and propositions. He understood concepts as non-
subjective, eternal, and immutable objects of thought, as things that are real, but not
part of nature. Russell distinguished more carefully between particulars and univer-
sals, developing in the wake of Gottlob Frege a logistic conception of mathematics
which treats mathematical objects as logical constructions which are at the same time
denizens of an eternal Platonic realm.

Frege, too, was something of an ontologist, though his peculiarly baroque brand
of Platonism, recognizing the True and the False as supreme entities, has found few
subsequent adherents. Wittgenstein’s Tractatus, also at least in part an ontological
work, seeks to combine the Fregean ontology of function and argument with an
ontology of states of affairs or Sachverhalte which draws on the logical atomism
outlined by Russell.

Lingering Kantianism, Vienna positivism, the philosophy of linguistic analysis,
and above all W. V. O. Quine, thereafter served for a time to render unfashionable
the ontological and metaphysical concerns which had for previous generations of
philosophers formed the very centre of the discipline of philosophy. Quine’s theory
of ontological commitment is however far from eliminating the need for further
ontological research. On the contrary, a theory of ontological commitment is one
of the crucial meta-ontological presuppositions of every ontology. Other pre-
suppositions are a theory of ontological reduction and an account of dependence, of
part and whole, and of the other formal and material relations in which the entities
admitted by an ontology may be conceived as standing.

Contemporary Metaphysics

Contemporary metaphysics is in many respects similar to Aristotelian metaphysics:

— In modern metaphysics, too, a wide range of concepts is subjected to analysis,
concepts such as event, process, action, situation, state of affairs, particular, nexus,
world, set, guise, and so on. In post-Meinongian ontological systems, moreover, the
arsenal of entities treated is also in other respects much larger than it was in former
times.

~ As concerns the four fundamental ontological relations, it is above all mereo-
logical analysis that has seen the most impressive development, starting with
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Stanistaw Le$niewski and Nelson Goodman and culminating in the work of Peter
Simons and others.

- Contemporary metaphysics, too, subscribes to a methodological liberalism,
adapting its methods to the matters to be analysed.

- Contemporary metaphysics has a solid empirical foundation, enjoying close
connections to natural sciences such as physics and biology, as well as to disciplines
such as psychology and linguistics and to borderline areas such as artificial
intelligence.

- Modern metaphysics, too, is an open system taking over from the sciences
concepts like emergence, field, and space-time, and concepts of social wholes and
parts, and subjecting these to new types of philosophical treatment.

~ Different kinds of logic are fundamental for the development of metaphysical
systems. The modern attitude leads to a logical pluralism, so that we have not only
classical Frege-style logic, but also free logics, modal and paraconsistent logics, etc.

- Modern metaphysical systems are to an overwhelming degree deductive in
nature and are in this sense closer to the systems of Spinoza and Leibniz than
they are to those of the Aristotelian metaphysicians.

Of the two editors of this Handbook — who bear equal responsibility for all its parts
and moments — one is an admirer of Leibniz and the 17th-century rationalists and
thus finds himself strongly allied to certain modern deductive trends. The other feels
more at home in the 13th or 14th centuries and is accordingly critical of the over-
enthusiastic and often over-simplistic use of formal logical techniques in contem-
porary metaphysics. The editors are however equally convinced that it is precisely
the tension between the deductive and descriptive approaches to the problems of
metaphysics and ontology which will be responsible for the future creative advances
in these fields. And they are convinced also that such advances can be furthered by
an understanding of the history of metaphysics and ontology. an understanding ~
guided by the most sophisticated modern research and by the use of the most
;ophisticated modern techniques — of the sort this Handbook has been designed to
acilitate.
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The Absolute

The expression ‘the Absolute’, as we will
understand it here, was first introduced into
philosophy by F. W.J. Schelling (1775-1854)
and Hegel (1770-1831). It stands for the
whole of things conceived as unitary, as
spiritual, and as rationally intelligible as the
finite things included in it are deemed not to
be when considered apart from it. Often it is
thought of as that whose existence is what is
proved by an adequate ontological argument.
Just what expressions like ‘the Absolute’,
‘the absolute Idea’, and ‘the Idea’ mean in
Hegel is controversial. Certainly he thought
reality a dialectical progression from the
simplest of all concepts (pure being) to the
richest (the absolute idea) — these consti-
tuting the basic categories through which
anything can be thought — then moving on
through this to physical Nature itself (not
merely the concept thereof) which, by a
series of further dialectical steps, issues in
Spirit or Mind (Geisr). Spirit then ascends in
human life by a series of stages from a
primitive form of sensory understanding, in
which effectively it merely contemplates pure
being, to philosophical insight into the whole
system leading from pure being to itself as the
highest manifestation of that Absolute Idea
which has been operative throughout the
series and is in some sense identical with it as
awhole. The dialectical series is not primarily
chronological, though in human life chron-
ology partially reflects its structure.
Somewhat similar ideas were held by other
German philosophers, who constructed sys-
tems owing much to Kant but professing to
break beyond the limits he had placed on
human knowledge. Thus J. G. Fichte (1762~
1814) interpreted human life and reality
generally as an absolute ego which posits a
non-ego for its moral development, and
Schelling, Hegel's one-time associate, saw
the Absolute as the identity of knower and

known expressing itself both in mind and
nature. For all such absolutists, the Absolute
is that which unlike conditioned or finite
things is intelligible in itself, and is without
external conditions.

Among the most powerful proponents of
the Absolute were the philosophers mislead-
ingly called the Anglo-American Hegelians,
especially F. H. Bradley and Josiah Royce.

For Bradley the Absolute is a harmonious
timeless experiential whole in which its
appearances (all finite things) exist in a
harmonious unity which contrasts with what
they seem to be individually to themselves
and to each other. Finite things are appear-
ances in a double sense. First, they are only
specifiable by us in concepts which being
internally contradictory cannotin literal truth
apply to anything. Second, even as they really
are they have no truly individual character
which could be actualized out of their precise
context in the whole, this being the main bar
to their coherent conceptualization. We can
dimly conceive this absolute experience onan
analogy with the whole of our experience at
any one moment, in which changing events
are conceived or experienced in a single
synthetic glance. It contrasts not only, and
obviously, in the ungraspable contrast in the
richness of its contents; but also in that our
single experiences are, and feel themselves
as, mere phases in an ongoing process, while
it, though including the experience of the
events of all time, has no temporal context
and feels itself in an unchanging external
moment. To prove the existence of such an
absolute experience it is contended, first, that
there is no genuine filling which reality could
possibly have except sentient experience,
and, second, that things which it is appro-
priate to think of as standing in relations to
one another must help constitute, typically
along with other things, a more comprehens-
ive whole which is more of a genuine unit
than they are. Since everything is related to
everything else, they must all be included in a
unitary whole which, as composed of experi-
ences, must unify them in the one way in
which experiences can be unified, namely as
elements in a single experience. (The un-
reality of relations, for which Bradley argued,
consists in the fact that relational thinking
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treats terms of relations as having a distinct-
ness incompatible with the togetherness it
also requires of them.)

Royce argued somewhat similarly for a
more personal Absolute nearer to a tradi-
tional conception of God. His most famous
argument concerned the reference of thought
to its objects. If it only picks them out by
descriptions, then it can never be erroneous,
forits objects, if it has any, must answer to its
predicates; however, we do have erroneous
beliefs so they must be picked out for us in
some more basic way. This, claims Royce,
can only be because we, together with our
objects, are aspects of an absolute mind who
deliberately intends objects in an initially
inadequate way via our finite minds.

These arguments may falter in detail, but
the essential point may stand: that things can
only be related to each other if they are
elements together in a whole which is more of
a genuine unit than each is separately. (That
does not mean that the more comprehensive
is always a more genuine unit than the less,
only that at some level there must be a more
genuine comprehensive unit which related
terms help to form; however, the main argu-
ment may require only that they must help to
form a unit at least as genuine as themselves. )
Bertrand Russell’s arguments against this
‘monistic’ view of relations have been thought
successful, but really only show that it requires
a more careful statement than can be given
here. Certainly for ordinary thought spatial
relations between things are a matter of the
larger spatial wholes they make up together,
and time, it can be argued, must be conceived
as some sort of embracing whole if there are
to be temporal relations between events. If
the idealist is right that space and time are
merely objects of useful but finally incoherent
conceptions derived from features of our
perceptual fields, then they cannot be the
true more comprehensive wholes in which all
things (which for the idealist means all experi-
ences) come together. So at least the present
author has argued. Another of the Absolute’s
more recent defenders, J. N. Findlay (1903~
87) argues further that every philosopher has
his Absolute, something which needs no
further explanation, but that only something
like the Hegelian Absolute is an adequate one.

FURTHER READING

Findlay, J. N., 1970, Ascent to the Absolute,
London: George Allen and Unwin.

Sprigge, T. L. S., 1987, The Vindication of
Absolute  Idealism, Edinburgh: Edinburgh
University Press.

TIMOTHY L. S. SPRIGGE

Absolute/Relative

A neat formal statement of this distinction
would be immediately to hand if ‘absolute/
relative’ denoted (as some have wrongly
thought) the familiar monadic/relational dis-
tinction: despite its use to mark off things
which are not, from things which are, essen-
tially characterized by relation to something
else, no simple treatment captures its full
range of application in historical or contem-
porary discussions. An influential and dis-
tinctively Protagorean relativism, emerging
most notably in the Theaetetus, serves as a
useful departure. If we claim that truth is not
an absolute notion but a relative one, we are
not offering the trivial observation that some-
thing (a proposition, say) is true only in so far
as it stands in relation to something else: our
claim distinguishes itself from other theories
of truth by entailing that, just as the wind
is cold to him who feels cold and not to him
who does not, so all truths are of the form
‘I perceive that P’ rather than ‘P’. Thus a
Protagorean absolute/relative distinction has
traditionally been regarded as dividing truths
according to whether or not they are mind-
dependent (or dividing concepts or predic-
ates according to whether or not they truly

" apply independently of individual cognitive

acts). Variants of this theme mark the distinc-
tion along slightly different lines, with ‘social
practices’ or ‘conceptual schemes’ replacing
‘cognitive acts’.

A concept F is plausibly said to be ab-
solute, in a different sense, when ‘absolutely
F’ is a proper but redundant predication -
when nothing could be more F. Thus a
concept Fis absolute in so far as asserting that
x is F amounts to claiming that some other
concept G, which admits of degree, is not
instantiated by x: ‘flat’ (along with ‘empty’,
‘dry’, and others) is absolute, because any-
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thing to which ‘flat’ truly applies is absolutely
flat, not bumpy to any degree. ‘Bumpy’
expresses, on this proposal, the correspond-
ing relative concept (G above).

According to this way of setting off abso-
lute from relative concepts (Unger 1984),
very few things, if any, fall under absolute
concepts. Perfectly bumpless surfaces are
hard to come by. But then perhaps they are
not, if what counts as a bump is relativized to
the kind of surface being described (Dretske
1981): flat tables are one thing, flat polo fields
another, and each may be perfectly bumpless
relative to the standards appropriate to it.
Henceitremains that if xisflat, nothing could
be flatter, where now the standards for what
counts as a bump (and so, for what counts as
bumpless) are relative to a sortal under which
xfalls. Absolute concepts may be relationally
absolute (Dretske’s term) — absolute, exactly
as given above, but relative to sortal-specific
standards.

This latest strategy can be generalized to
many other concepts, and to many other
contexts of application: x is a large mouse,
though not a large mammal, and nothing is
large simpliciter. Two crucial points immedi-
ately arise. First, this familiar sort of context
relativity does not entail that such predicates
are many-ways ambiguous, for we are free to
regard indices of context as parameters of
their fixed semantic content, yielding differ-
ent extensions under different contexts. But
now the line between absolute and relative
concepts becomes obscure. On the one hand,
resemblance is not an absolute relation
because x and y may at once be similar
(relative to overall appearance) and dis-
similar (relative to age, intelligence, and
mannerisms); on the other hand, resemb-
lance is an absolute relation, no longer of
two terms but of three: x, y, and the respect
of similarity.

Second, our reference just now to absolute
relational concepts, and Dretske’s talk of
relationally absolute concepts (even if teas-
ingly close to double-talk for ‘relative’ after
all), recommended that we distinguish
relative from relational as categories. This is
particularly crucial for discussions of space
and time, in which the absolute/relative dis-
tinction is often forced into double duty as an

absolute/relational distinction. The latter
distinction, but not the former, is at issue
between Leibniz and the Newtonians:
Newton regarded space as “absolute,...
fixed and immovable” — as a substantival
entity in which material bodies have locations,
and by virtue of which locations bodies have
the spatial properties they do have; Leibniz,
denying in the correspondence with Samuel
Clarke (1675-1729) that space exists as some-
thing logically prior to things in it, argued
instead that space is no more than a system of
mutual relations among coexisting bodies,
much as a genealogical tree is no more than a
complex of relations among members of a
family.

Although ‘absolute/relative’ may charac-
terize any number of distinctions in treat-
ments of space and time (Horwich 1978), the
most important relativity principles, featured
in both Newtonian and Einsteinian theories
of space and time, have little bearing on the
absolute/relational controversy. A spatio-
temporal property or relation is regarded by a
theory as absolute if that property or relation
is the same in any frame or kind of frame
(invariance), and relative if it varies accord-
ing to frame or kind of frame (covariance).
Classical relativity thus says that elementary
mechanical laws hold with respect to any
arbitrary inertial frame, as guaranteed by
the Galilean transformations, under which
spatial and temporal separation are in-
variant. According to the Special Theory of
Relativity, in which electrodynamic laws also
hold in every inertial frame, the Lorentz
transformations entail that spatial and tem-
poral separation are no longer invariant
across inertial frames.

Perhaps the most famous consequence of
this is the relativity of simultaneity . In classical
physics, simultaneity is an absolute relation,
and we may speak of two events as simul-
taneous simpliciter: two events x and y simul-
taneous in one frame are simultaneous in all,
and simultaneity is an equivalence relation
(reflexive, symmetric, and transitive). In
Special Relativity, if x and y are simultaneous
relative to one frame, they will not be simul-
taneous relative to some other frame moving
inertially with respect to the first. Relative to
a particular frame, simultaneity remains an
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equivalence relation; but in general, if x is
simultaneous with y in one frame, and if y is
simultaneous with z in another, then we are
not guaranteed that x will be simultaneous
with z in either frame.

Equivalence relations are ubiquitous: for
anysortal F, ‘same Fas’ expresses an equival-
ence relation, and that, we are invited to
suppose, is because ‘same as’—identity —isan
equivalence relation. But identity, perhaps
the most hallowed of absolute equivalence
relations among analytic philosophers, is, in
the hands of relative identity theorists
(Geach 1980), not absolute after all. On this
view, asserting that x is identical with y is
elliptical for ‘x is the same Fas y’. Since x may
be the same F as y but not the same G — the
same gold but not the same golden coin -
identity emerges from the present reading,
like simultaneity, as a relative equivalence
relation. But regarding identity now as a
three-place relation would scarcely incline
many philosophers to judge it safely absolute,
echoing again the intractibility of ‘the’ abso-
lute/relative distinction.
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J. A. COVER

Abstract/Concrete

The process of abstraction, by which the
mind somehow picks out a common feature
of many individual items, has been discussed
since at least Aristotle’s Posterior Analytics.
In traditional logic, abstract terms such as
‘doghood’ denote universals, while concrete
terms such as ‘dog’ denote particulars. In
more recent philosophy, ‘abstract’ and ‘con-
crete’ have been applied to the things de-
noted rather than to the denoting terms, with
intent to classify all objects into two mutually
exclusive and jointly exhaustive kinds (one of

which may be empty). Although ordinary
particulars are concrete and ordinary univer-
sals abstract (if objects at all), the modern
distinction, the topic of this article, has di-
verged from the older one. Sets are abstract
particulars, and Hegel did not contradict
himself in speaking of concrete universals.

The association between abstract and
universal survives in the Fregean notion that
the ‘criterion of identity’ for an abstract
object is an equivalence relation on its in-
stances. Thus the identity of directions con-
sists in the equivalence relation of parallelism
between lines which have directions; lines
have the same direction if and only if they are
parallel (note that lines too may be abstract).

There are no agreed definitions of ‘abstract’
and ‘concrete’. Many concrete objects exist
contingently, are located in space and time,
can be pointed at and perceived, have causes
and effects, and change. Many abstract ones
lack all these features. However, attempts to
extract a rigorous criterion from such con-
trasts face the problem of objects which are
neither purely abstract nor purely concrete;
they do not clearly explain, e.g. why Plato is
concrete, but the set with him as its only
member is abstract.

Are there any abstract objects? If so, are
they as mind-independent as concrete ones?
A Platonist may be defined as one who
answers both questions affirmatively. Many
Platonists argue, after Plato, that all pre-
dication involves implicit reference to mind-
independent abstract objects; they may ex-
ploit the permissibility of nominalizations
such as ‘doghood’ and ‘hairiness’. However,
the case for Platonism seems to be at its
strongest in the philosophy of mathematics.
Three arguments for the existence of math-
ematical objects, assumed to be abstract,
are:

1. *7’denotes something because it has the
semantic function of a singular term in
the true statement *7 is prime’ (Frege).

2. The existence of mathematical objects
provides the best explanation of math-
ematical intuition, just as the existence
of physical objects provides the best

explanation of perceptual experience
(Godel).
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3. Mathematical existence claims figure in
the mathematics which is an inelim-
inable part of our total physical theory,
itself holistically confirmed by observa-
tion (Quine).

Arguments for the mind-independence of
mathematical objects typically proceed from
the claimed mind-independence of math-
ematical truth; they may be opposed by
constructivists who view mathematical ob-
jects as mind-dependent. Common replies to
arguments 1.-3. are:

1. Numerals do not really have the
semantic function of singular terms
(Wittgenstein).

2. Since mathematical objects are sup-
posed to be outside space-time, it is
hard to see how they can be respons-
ible for our mathematical intuitions
(Benacerraf).

3. Mathematical existence claims can be
eliminated from our total physical
theory (Field).

Naturally, there are replies to these replies.
Much recent controversy has centred on the
application of causal theories of reference
and knowledge: if we cannot interact causally
with mathematical objects, does it follow that
we cannot refer to or know about them? Non-
mathematical disciplines have also been said
to need abstract objects (e.g. propositions
in semantics). Some have argued that the
natural sciences postulate properties and
relations as well as particulars, and these
universals might be conceived of as abstract
objects.

For obvious reasons, the ‘Pythagorean’
view that all objects are abstract has been less
popular than the view that they are all
concrete. Quine’s argument that our onto-
logy could be interpreted as Pythagorean
makes use of assumptions on which there is
no fact of the matter as to what our ontology
really is.

As often, the methodological principles of
economy and conservativism pull in opposite
directions. The former advises one not to
multiply entities without necessity; the latter,
not to abandon beliefs without necessity. If

one’s naive view of the world embodies belief
in a multiplicity of abstract entities (numbers,
shapes, and virtues), should one seek to
abandon that belief if one can, or only if one
must?
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Abstraction

‘Abstraction’ has been used for numerous
cognitive procedures, also for the entities
(abstracta) thereby cognized, and more re-
cently for sundry logical operations (set-,
attribute-, lambda-abstraction) in which
names for abstract entities are formed from
non-nominal expressions by means of oper-
ators. Most forms of abstraction exhibit
similar structural elements. The basis or
input to an abstraction is one or more objects,
concreta, with their complement of attrib-
utes. In abstraction, these attributes are
partitioned into two classes: those which are
retained, selected, or abstracted and those
which are rejected, overlooked, or abstrac-
ted from. The end product or output is a new
object, the abstractum, lacking the rejected
attributes but inheriting the retained (or
closely related) ones. In some theories ab-
straction may be iterated, using abstracta won
in one round as concreta for the next round:
for example, Aristotle thought numbers are
abstracted from geometric abstracta.

Abstraction theories can be classified in
several dimensions, according to the entities
abstracted and the position adopted on these
structural elements:

1. According to the abstracta. Math-
ematical objects (numbers, geometric



ABSTRACTION

w

figures, sets, etc.), dependent mo-
ments, forms, universals, concepts,
propositions, meanings, types, essences
are all candidate abstracta.

. According to the status of the abstracra.

If abstracta pre-exist and are merely
disclosed by abstraction, we have
realism, whether Platonic (abstracra
exist separately from concreta) or
Aristotelian (abstracta exist in concreta).
If abstraction creates abstracra, we have
constructivism. If the constructs are
mental, we have conceptualism. Some-
times ‘nominalism’ means a construct-
ivism where the constructs are lin-
guistic. If abstraction seems to disclose
or construct abstracta but there really
are none, we have fictionalism, which is
sometimes also called ‘nominalism’.
The properties of abstracta also vary
widely. Aristotelian abstracta  are
spatio-temporal, often perceivable, but
dependent - incapable of separate exist-
ence — whereas Platonic abstracta are
ideal: non-temporal, non-spatial, caus-
ally inert, immutable, unperceivable,
etc. So ‘abstract’ can mean ‘dependent’,
‘ideal’, or (most properly) ‘cognizable
only by abstraction’.

. According to the nature of the abstrac-

tion procedure. Psychological abstrac-
tion is a mental process (for example
selective attention); if the abstractum is
also psychological, as are John Locke’s
abstract ideas, we have psychologism.
Edmund Husserl’s method of intuiting
essences, though he avoids the term
‘abstraction’, may be called phenom-
enological abstraction — it is a cognitive
process ‘purified’ of psychologistic el-
ements. Linguistic theories take ab-
straction as centred on the transition
from concrete to abstract terms, whether
via morphological devices like affixes
(‘ness’, ‘-itas’, etc.) or syntactico-
semantic devices like the generic ‘the’.
Regimented abstraction operators like
set- and lambda-abstraction are given
with axioms laying down existence and
identity conditions for the abstract en-
tities thereby introduced and are seen
as incurring greater ontological com-

mitments to corresponding abstracia
than similar theories without the rel-
evant operators.

Positions in these three dimensions may be
fairly freely combined. Thus one may be a
psychological conceptualist about either
concepts (Locke) or universals (William
Ockham), a phenomenological Platonist
about species (Husserl), a nominalist
constructivist about universals (Thomas
Hobbes), or a fictionalist about numbers
(Hartry Field). Aristotle combined realism
about mathematical objects with fictionalism
about their properties: although really in
concreta, they are profitably treated as if they
were separate (Mer. M).

Abstraction is important to antirealists
(constructivists, fictionalists) as the key to
explaining how there seem to be mind-
independent abstracta; it is important for
some Platonic realists as an account of how
abstracta are cognized which does not rely on
occult faculties of intuition (such as are found
in Plato or Kurt Gédel). Aristotelian realists
(Avicenna, Thomas Aquinas, John Duns
Scotus) often invoke abstraction to bridge the
gap between individuals and universals: we
perceive individuals, abstract from their
matter, and retain a universal form in the
mind. Use of abstraction to account for
generality is a medieval development, which
survived to become the keystone of many
forms of empiricism. The conceptualist view
that concepts or meanings come into being
via abstraction (‘abstractionism’), once a
commonplace, has lost support under the
criticisms of Ludwig Wittgenstein. Interestin
abstraction has also been diminished by the
tendency, following W. V. O. Quine, to offer
pragmatic reasons (efficacy in organizing and
expediting sciences) for ontological positions
(in Quine’s case, Platonism about classes).

The basis for a more precise grasp of
abstraction emerged slowly from math-
ematics in the use of equivalence relations
to establish new mathematical domains, for
example by K. F. Gauss (1777-1855) in his
theory of integer congruences, though the
beginnings are in the account of ratios given
by Euclid. Giuseppe Peano (1858-1932)
recognized a general method which he called
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‘definition by abstraction’ and his views were
extended by Hermann Weyl (1885-1955),
who introduced the notion of attributes in-
variant under an equivalence as being those
retained in abstraction. Weyl was probably
influenced by the Erlanger Programme of
Felix Klein. This classified geometries in terms
of their invariants, more general or ‘abstract’
geometries such as projective geometry some-
times being derived by “arbitrary but logic-
ally useful abstraction” (Weyl 1949, p. 74)
from more ‘concrete’ ones. The invariants of
projective geometry are properly included
among those of affine geometry, these in turn
among those of Euclidean geometry.
Richard Dedekind (1831-1916) regarded
the natural numbers as a construction arising
from simple infinite series by neglecting the
special character of the elements and taking
into account only the relations arising from
their order. Dedekind’s description of num-
bers thus abstracted as “a free creation of the
human mind” (Dedekind 1901, §73) attracted
the ire of Gottlob Frege, but Frege himself
had rejected the idea that numbers are made
cognitively accessible by abstracting under an
equivalence only because this failed com-
pletely to determine identity conditions for
abstracta. His solution, the introduction of
extensions (later, value-courses) to provide
fixed objects for numbers to be, is vulnerable
to the same criticism, and he later resorted to
ad hoc stipulations to decide identity ques-
tions, opening the way for conventionalism
(Rudolf Carnap) and pragmatism (Quine) re-
garding abstracta. Bertrand Russell criticized
Peano and advocated replacing definition by
abstraction with the use of equivalence classes.
Instead of taking the number 2 as that which
abstraction finds all pairs to have in common,
Russell regarded 2 simply as the class of all
pairs. Although this approach is now almost
universal in mathematics, its naturalness
suffered through the need to restrict the size
of sets to avoid paradoxes, thereby laying set-
theoretic reductions open to charges of
arbitrariness (Benacerraf 1965).
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PETER M. SIMONS

Accidents
I: History

Accident theory begins with the earlies
attempts to distinguish between a thing and
its properties, and it ends with the death of
substance toward the close of the modern
period. Accident as a formal category first
appeared in Aristotle’s Categories. For some
interpreters accident, along with substance,
is an ontological category; accident is a kind
of entity. For others accidents are predicates
only, ways of talking about individual sub-
stances. In starting this brief history with the
Categories it would be remiss, however, not
to mention that Plato in the Phaedo (1024-E)
distinguishes between the form itself and the
instance of that form in particular, thus the
form of Tallness is distinct from the (‘acci-
dent’) tallness-in-Phaedo which is Phaedo’s
way of participating in Tallness. Aristotle’s
Categories is critical of Plato for treating
tallness as belonging to the category of sub-
stance rather than the category of quantity.
But Aristotle’s categories involve much more
than a distinction between a subject and its
properties; they also commit Aristotle to a
distinction between the kinds of properties
which an individual (primary substance) may
be said to have. The essential properties or
secondary substances (species and genera)
are those which endure through change and
without which the individual cannot retain its
identity. Essential properties are predicable
of the individual. Accidents are present in the
individual; an individual may undergo acci-
dental change while retaining its identity. Ina
cryptic comment, Aristotle (in Cat. 2.1a20)
notes that an accident is a ‘this’, presumably
an individual in some sense. Accidents def-
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initely are second-class citizens in the Aristo-
telian ontology; they do not contribute to the
identity of an individual, play no role in
scientific explanation, and are not an avenue
of knowledge. As Aristotle notes, there is no
science of the accidental.

Porphyry’s works on Aristotle keep alive
the ambiguity between accidents as onto-
logical entities and accidents as predicates.
This ambiguity dominates the two ways of
treating accidents in the medieval period. If
something is an accident per se, itis an entity,
areality, an ontological entity; if something is
said per accidens, that is a way of saying
something non-essential about a substance.
Aquinas talks about accidents in both ways
because he believes that although one can
talk about things per accidens, accidents per
se are needed in order to give a full account of
natural change. Accidents per se are entities
of explanation; medieval realists who posit
substantial forms also posit accidental forms
in order to explain change; nominalists, such
as William Ockham, emphasize accidents as
predicates, although Ockham thinks that
they are irreducible predicates — that is,
predicates necessary in order to give a com-
plete descriptionofthe world. Thus, Ockham
does not disagree with the realists in holding
that accidents are necessary to science; the
difference is that he means accidental pre-
dication and not accidents per se. If accidents
in either sense are needed to give a full
account of nature and one keeps the Aris-
totelian notion that scientific explanation
requires necessary statements, then some
way of incorporating accidents into scientific
syllogisms must be found. Thus Scotus and
Ockham try to distinguish accidental non-
necessary predication (as in ‘This wall is
white’) from accidental necessary predication
(as in ‘This wall is whiteable’), a distinction
that is suggested in Aristotle’s Metaphysics
A. 30, 1025a30-5. Thus, the medieval philo-
sophers begin the departure from Aristotle’s
claim in the Posterior Analytics 1.6.75a19-20
that there is no science of the accidental.

If Aristotle claims that there is no science
of the accidental, the modern philosophers of
the 17th and 18th centuries come to hold that
there is no science except the accidental.
René Descartes begins the departure, lead-

ing the attack on the concept of Aristotelian
substance. But if there is no Aristotelian
substance that can underlie the accidents,
serve in a scientific explanation, or be an
object of knowledge, something else must be
given these ontological roles. Descartes tries
to collapse the distinction between substance
and attribute, and attributes become the
entities that were the subjects of modes, used
in scientific explanation, and the proper
objects of knowledge. Spinoza, the most
systematic Cartesian, still uses the words
‘substance’ and ‘attribute’, but defines them
as the same thing, that which is self-caused
and can be known in itself. The attribute of
extension is nothing more than the geo-
metrical aspects of things; geometry for
Descartes, Spinoza, and Leibniz becomes the
very paradigm of scientific knowledge. But
the shape and size of things is for Aristotle an
accident, a quantity of which there could be
no science. .

The empiricist tradition in modern philo-
sophy moves in a slightly different direction.
Starting with Galileo, a sharp distinction is
drawn between properties that can be quanti-
fied and are open to geometrical description -
such as shape, size, motion, and rest — and
those that are not — such as taste, smell, and
texture. Galileo calls the first real and the
second unreal accidents. The second are
nothing but names. John Locke is not quite
so willing to banish accidents of quality, but
he draws a distinction between the primary
qualities (powers in things to cause ideas of
shape, size, and motion or rest) and second-
ary qualities (powers in things to cause ideas
of smell, taste, and texture). The primary
qualities are the proper study of science. In
fact, it is the primary qualities of the atoms or
corpuscles that are responsible for all of the
accidents that are attributed to things. The
primary qualities are the underlying causes of
all ideas of things and they constitute the real
essence of things. At this point substance as
essence and its many ontological roles has
been replaced with the geometrical accidents
of things, and obviously the concept of a
scientific explanation and the concept of
cause have to change accordingly.

The role of accidents in causation was one
of the great ontological debates of the
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modern period. Descartes and Nicolas
Malebranche often talk of an accident
being communicated from one individual to
another. Leibniz emphatically denies that
such movement is possible; one individual
can have no metaphysical influence on
anqther. By this claim Leibniz means that an
accident cannot transfer from one substance
to another or exist in two individuals. To
?xplain change without such metaphysical
influence, Leibniz offers his theory of pre-
established harmony.

If substance has been identified with attrib-
utes or its real essence is just a set of special
accidents, it seems entirely possible that
substance is ontologically nothing more than
a set of accidents. George Berkeley argues
thflt material substance is metaphysically,
scientifically, and epistemologically useless.
For Berkeley a material thing is nothing more
than a collection of sensible qualities; David
Hume applies the same analysis to minds and
by the end of the modern period accidents or
Wha! are really their direct descendants,
Ser.ISlble qualities, are the basic ontological
bl:ll]ding blocks of reality. Even Kant, who
tries to preserve the thing-in-itself, is clear
th'flt only sensible qualities are the appro-
pniate objects of science.

Talk about qualities and properties, and
even the debate between essential and acci-
dental properties, has not vanished in the
20th_ century. There is the great nominalism-
reghsm debate about whether properties are
umversal or particular, which involved
Bertrand Russell, G. E. Moore, G. F. Stout,
and‘(.:.D. Broad to name a few of the
Participants. There have been efforts to
identify the ‘simples’ that occur in experi-
€nce or out of which events are constructed
and these were usually properties such as
‘red‘.. *here’, and ‘round’. There have been
ongoing debates about the nature of relations
and whether the distinction between the
felational and non-relational even makes
sen§e. But these debates are not really about
accidents, although they are about the kinds
of things Aristotle and the other substance
philosophers would have called accidents.
These issues are not part of the development
of accident theory as much as they are a
debate about what kind of theory should

replace accident theory once it is agreed that
properties are no longer accidents which
belong to a substantial individual.
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KENNETH C. CLATTERBAUGH

Accidents
II: Accident Theory in Greek

Philosophy

The notion of accident was not suddenly born
from Aristotle’s brain. It might be suggested
that the pre-Socratic attempts to find out
what the nature or @votg of things really is
(in contradistinction to their superficial and
changing properties) were exercises in acci-
dent theory. Aristotle himself indicates that
the Sophists used to build their fallacies on
accidents (Met. 1026b15). Precise anticip-
ations are to be found in Plato, e.g. in the
Euthyphro (11a) where Socrates rejects an
alleged definition of ‘the pious’, on the
grounds that it does not denote the ‘essence’
(ovoia) of the definiendum, but only an
‘affection’ (ndrdog) of it.

It seems to be the case, however, that
Aristotle first introduced in a systematic way
both the concept of accident and the word
oupfBefnxds as a designation of it.

The word is semi-technical. It is the perfect
participle of ovuBaiverv, a quite common
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verb, roughly meaning ‘to walk along with’,
and hence ‘to agree’ (of persons), ‘to cor-
respond with" (of things), ‘to happen’ (of
events), ‘to result’, or ‘to follow’ (of factual
consequences or logical conclusions — Aris-
totle uses the verb in his definition of the
syllogism, Top. 100a25, Pr An.. 24b18: the
conclusion oupBaiver from the premisses).
The standard participial form oupBefnuoc
sounds more technical; but its origins giveita
rather wide range of meanings. Zupfefnudg
does not necessarily convey the notions of
(1) contingency, (2) infrequency, and
(3) painfulness (as ‘accident’ does in most
modern languages). In a way, it could be
helpful to translate it, not by the traditional
‘accident’, but by less heavily loaded words
(like ‘coincident’ or ‘concomitant’). How-
ever, it does convey at least 1. and 2. in the
specific, but by no means unique, definition
given by Aristotle at Met. 1025a14: “we call
‘accident’ what belongs to something and
is true to say of it, but neither of necessity
nor for the most part [dg &nl 10 moAd]”.
The complicated story of the notion, within
Aristotle’s work and after Aristotle, is largely
rooted in this state of affairs.

In what seems to be the earliest and most
influential Aristotelian statements about the
accident (Top. 102b4-14), Aristotle offers
no fewer than two different definitions of
ouuPePnxds. Here, as well as in the definition
in the Metaphysics, a supfePmxég is a kind of
predicate, not a kind of event. The notion of
accidental event is derivative: roughly speak-
ing, something happens ‘by accident’ (xati
ouufePnndg) when something x has an acci-
dental predicate y, and is said to do or to
undergo something under the description y.

The general context of the definitions in
the Topics is a fourfold classification of kinds
of predicates (in relation to specific, not
individual, subjects: e.g. ‘man’, not
‘Socrates’). The dialectical rules of discussion
will vary, Aristotle argues, according to
whether the predicate of the statement to be
discussed is claimed to be the definition
(8gog), or a ‘property’ or ‘proprium’ (idLov),
or a ‘genus’ (yévog), or an ‘accident’
(oupPepnxdc) of the subject. This classi-
fication follows from a cross-application of
two distinct criteria (cf. Top. 103b6-19):

1. either the predicate does or does not
belongto the essence of the subject, and
2. either the predicate has or does not
have the same extension as the subject.

The definition is essential and coextensive;
the property is coextensive and not essential;
the genus is essential and not coextensive; the
accident is neither essential nor coextensive.
This is the dominant picture in Topics 1.

Let us turn now to the actual Aristotelian
definitions of accident, and say something
about the problems involved. The first def-
inition reads:

(Al) An accident is something which,
though it is none of the foregoing —
i.e. neither a definition nor a prop-
erty nor a genus - yet belongs
(dmépyer) to the thing (102b4-5).

This definition might be expressed in the
following way (using S(A,B) = ‘A4 is a
ovpfefnudg of B’; E(A, B) = ‘A reveals the
essence of B’; C(A,B) = ‘A is coextensive
with B’; Y(A,B) = ‘A belongs to B’):

(Ala) S(A,B) = pg. Y(A,B) & 1E(A,B)
& —1C(A, B)

The negations in (A1) are not, however,
necessarily to be construed as actual exclu-
sions as they are in (Ala); they might mean
that the oupPefnxd6g just belongs to the sub-
ject, leaving open the question whether it has
or does not have the supplementary features
of essentiality and coextensivity. This gives a
weak interpretation of (A1), namely:

(Alb) S(A,B) = py, Y(A,B).

This weak sense of ‘accident’ accounts, I
suggest, for some otherwise puzzling aspects
of the use of oupPePnx6g in the Topics. Aris-
totle often says or implies that, in order to
establish or to reject an accident-claim, it is
enough simply to show that the predicate
does or does not belong to the subject (cf.
139a24-b5; 155a3-36).

Aristotle’s second definition of accident
now reads:
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(A2) An accident is something which may
(évdéxetan) possibly either belong or
not belong to any one and the self-
same thing (0t@odv &vi nal 1§ alt)
(102b6-7).

The examples which follow are specifically
fitted to (A2): “for instance ‘to be sitting’ may
belong or not belong to some self-same
thing”, etc.

According to Aristotle himself, (A2) is a
‘better’ definition than (Al). In order to
understand (A1), one must already know the
three other notions listed, where (A2) is ‘self-
sufficient’. This epistemic privilege of (A2)
does not, however, imply any logical differ-
ence between (A1) and (A2): they are most
probably intended to capture a single notion.

Do they actually do so? The complicated
history of the concept has been largely deter-
mined by the puzzles to which this question
gives rise. Standardly interpreted, (A2)
apparently means:

(A2a) S(A,B)= pr Y(A,B)&OY(A,B).

(A2a) seems to rule out the predicates
which are in some (factual, conceptual, or
other) sense inseparable from their subject,
whereas such predicates could fall under
(A1) in both its interpretations. Such is the
case, apparently, with Aristotle’s own ‘per se
accidents’ (oupBefnuéta xad adrd), de-
fined as “those which belong to their subject
per selhence necessarily)], without being in its
essence” (Mer. 1025a31-2), and described as
the proper predicates of demonstrated sci-
entific conclusions (Post. An., 75b1; 76bl1
-16).

‘Inseparable accidents’ crop up repeatedly
in the history both of oupBefnrdg and of the
Aristotelian tradition. Epicurus (Ep. Hdr.
68-71) restricts the use of the word
ovufefinxéta to inseparable qualities, in
contradistinction to ovpmtdpoaty, tran-
sitory qualities (respectively coniuncta and
euenta in Lucretius’s Latin, DRN 1 449-82).
On the other hand, Alexander of Aphro-
disias, commenting upon the Topics defini-
tions (48,28-49.1 Wallies), discusses various
kinds of ‘inseparability’ and various inter-
pretations of ‘possibility” in (A2). He eventu-

ally concludes that (A1) and (A2) are not
logically equivalent, and that (Al), if not
‘better’ than (A2), is nevertheless ‘neces-
sary’. This is because it can cope with cases of
accidents which do not fall under (A2),
namely “those which belong inseparably
(&xopioTwg) to their subjects, without being
in their essence and without being properties
of them”.

Porphyry (Isagoge 12,24-13,5 Busse) puts
forward another solution, which was to prove
enormously influential. He introduces (to-
gether with two other definitions directly
adapted from Aristotle) a new definition,
following from one of Alexander's sugges-
tions, and according to which:

(AP) An accident is that which appears
and disappears without entailing the
destruction of the subject.

This definition is explicitly designed to take
care of both ‘separable’ and ‘inseparable’
accidents: for, Porphyry adds, there are two
kinds of accidents, separable ones which
obviously fall under (AP), and certain others,
which are factually inseparable, but which
still fall under (AP), because the subject can
at least psychologically be conceived of with-
out them, without thereby being destroyed.

It is not quite obvious that (AP) captures
the Aristotelian notion of accident. Its faith-
fulness to Aristotle has been recently ques-
tioned by T. Ebert (1977), who (taking over
a suggestion made, but abandoned, by
Alexander) powerfully argues that the real
meaning of (A2) in Aristotle is not (A2a),
but:

(A2b) S(A,B)=ps Y(A,B)&(EC)
(OY(A,O)& O Y(A4,0)).

In other words, A is an accident of B iff (1) A
belongs to B, and (2) there is a C such that A
may belong and not belong to C. Accord-
ingly, a given predicate, if it satisfies (2), will
be an accident in respect to whatever subject
it may be related to, evenif it is in some sense
‘inseparable’ from this subject.

This interesting suggestion is certainly at
least compatible with the text of (A2); and
it makes excellent sense of some puzzling
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passages in the Topics (e.g. 120b21-35).
However, it may be doubted that it solves all
the difficulties, because it seems to be demon-
strably possible, in Aristotle’s view, for a
given predicate to be an accident of a subject
A, and to belong in some non-accidental way
to a subject B.
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JACQUES BRUNSCHWIG

Accidents
1II: The Ontological Square

The phrase ‘ontological square’ is found for
the first time in Angelelli (1967), Chapter 1.
It refers to a diagram often included in early
editions of logic books and manuscripts but
above all to a theory which has largely domin-
ated the history of metaphysics. This theory
has its first formulation in Aristotle’s Cat-
egories, 1a20-1b10. Aristotle explains that
there are four classes of entities (via) gener-
ated by the combination of two relations. The
two relations are: ‘x is predicated of y’ and ‘x
is in y’. The first class of entities consists of
those that are not in others but are predicated
of others; the second class of those that are
not predicated of others but are in others; the
third of those both predicated of others and in
others; and the fourth of those neither pre-
dicated of others nor in others.

The relation of ‘being in’ holds between
accidents and substances, and has often been
referred to as ‘inherence’. The relation of
‘being said of’, or predication, holds between
universals and particulars (in pre-Fregean
logic also to other, ‘inferior’, universals).
Thus, the four classes have been traditionally
known as:

. universal substances,

. particular or individual accidents,
. universal accidents,

. individual substances.

PN S

Thus, in Pacius’s commentary on the
Organon of 1598 we read: “rerum divisio
quadripartita, aut enim est substantia univer-
salis, aut substantia particularis, aut accidens
universale, aut accidens particulare”.

In Angelelli (1967) the square appears as
follows:

not bemg in a being in a
subject subject
said of a man white
subject
not said of this man this white
a subject

It may be unclear whether Aristotle fully
recognizes individual accidents in the real
world in addition to the three other types of
entities. However, the acceptance of this
fourth type became well established in the
Aristotelian and scholastic tradition. There
were many ‘axioms’ for individual accidents:
‘individual accidents cannot pass from one
subject to another subject’, ‘individual acci-
dents cannot be in two subjects’, etc.

In spite of the clarity of the definitions in-
volved in the theory of the ontological square,
the associated terminology has often tended
to be dangerously ambiguous (for example,
‘inesse’ as a term designating either one of the
two basic relations; ‘accident’ as referring
both to universal and to individual accidents).
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Two powerful ideas have acted against the
sharp separation of the four classes of entities:

1. the notion of essence,
2. the view of universals as merely ‘mental’,

so that the only ‘real’ classification has been
held by many to be the division between
accidents and substances.

In the historical development of the onto-
logical square, interesting discussions have
emerged on the possibility of reiterating
either of the two basic relations. In the case of
‘being in’ (inherence) this became the issue of
whether to admit accidents of accidents (for
example: white — an accident from the cat-
egory of quality - is in surface — an accident
from the category of quantity — where the
surface in question is in some given individual
substance). Here classical ontologists, for
example Francisco Suirez (Disputationes
Metaphysicae, X1V, 4) seem to have favoured
parsimony. In the case of the relation ‘said
of’, however, the attitude appears to have
been, in general, far more liberal: predicates
of predicates proliferated and were subject to
a sophisticated treatment under the heading
of ‘second intentions’.

Curious questions have also been con-
sidered, such as for example the general lack
of proper names for individual accidents.

A surprising, unusual formulation of the
ontological square is found in De veris prin-
cipiis et vera ratione philosophandi contra
pseudophilosophos libri IV, 1533, of the
humanist Marius Nizolius (1498-1576), who
wanted to replace universals by collections
or multitudines, and accordingly had, in-
stead of ‘universal substances’, multitudines
singularium substantiarum (sets of singular
substances), and instead of ‘universal acci-
dents’, multitudines singularium qualitatum
(sets of singular qualities).
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Accidents
1V: The Ontological Hexagon

The ontological hexagon presented in this
article is an extension and modification of the
Aristotelian ontological square, which is an
ontological pendant to Aristotle’s logical
square of oppositions.

At the beginning of the Categories, from
1a20 to 1b9, Aristotle exhibits two relations
in which entities can or cannot stand. The first
of these is the relation of &v Umoxetpévey
elvaw = in subiecto esse = to be (‘inhere’) in a
subject, which we abbreviate by ‘enh’. The
second is the relation of kad’ Dmoxelpévou
Ayeodar = de subiecto dici = to be said
(‘predicated’) of a subject, which we abbrevi-
ate by ‘cath’.

Using the relations ‘enh’ and ‘cath’, Aris-
totle considers, purely combinatorially, four
sorts of entities. The names attached thereto
are not found in Aristotle; they stem from the
tradition.

enh cath
- — (singular substances, SS)

- + (universal substances, US)

+ — (singular moments, SM)

+ + (universal moments, UM)

Here + means that the entity in question
bears the relation in question to some sub-
ject, and — means the negation of this.
Traditionally, moments are called acci-
dents. But we prefer the term ‘moment’
(roughly in the Husserlian sense), since it is
then possible to distinguish between essen-
tial and accidental moments. The term
‘moment’ has, unlike the term ‘accidens’, no
modal connotations. Let us give some ex-
amples of each of our four sorts of entities:

ss: this individual man, star, stone, this
soul.

us: classes or concepts of ss’s, the class of
all men, the concept of star.

sM: this individual fall, cry, reddening,
being hot.

UM: classes or concepts of uM’s, like the
class of all falls, the concept of red-
dening.

For more on moments see Smith (1982).
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Accidents
II1: The Ontological Square

The phrase “ontological square’ is found for
the first time in Angelelli (1967), Chapter 1.
It refers to a diagram often included in early
editions of logic books and manuscripts but
above all to a theory which has largely domin-
ated the history of metaphysics. This theory
has its first formulation in Aristotle’s Cat-
egories, 1a2/-1b10. Aristotle explains that
there are four classes of entities (§vta) gener-
ated by the combination of two relations. The
two relations are: ‘x is predicated of y’ and ‘x
is in y. The first class of entities consists of
those that are not in others but are predicated
of others; the second class of those that are
not predicated of others but are in others; the
third of those both predicated of others and in
others; and the fourth of those neither pre-
dicated of others nor in others.

the welation of *being in” holds between
acvidents amd substanees, wnd has often been
referred to as tinherence’. The relation of
“being siid of', or predication, holds between
universals and particulars (in pre-Fregean
logic also to other, ‘inferior’, universals).
Thus. the four classes have been traditionally
known as:

. universal substances,

. particular or individual accidents,
. universal accidents,

. individual substances.

b Lo

Thus, in Pacius’s commentary on the
Organon of 1598 we read: “rerum divisio
quadripartita, aut enim est substantia univer-
salis, aut substantia particularis, aut accidens
universale, aut accidens particulare”.

In Angelelli (1967) the square appears as
follows:

not being in a being in a
subject subject
said of a man white
subject
not said of this man this white
a subject

It may be unclear whether Aristotle fully
recognizes individual accidents in the real
world in addition to the three other types of
entities. However, the acceptance of this
fourth type became well established in the
Aristotelian and scholastic tradition. There
were many ‘axioms’ for individual accidents:
‘individual accidents cannot pass from one
subject to another subject’, ‘individual acci-
dents cannot be in two subjects’, etc.

In spite of the clarity of the definitions in-
volved in the theory of the ontological square,
the associated terminology has often tended
to be dangerously ambiguous (for example,
‘inesse’ as a term designating either one of the
two basic relations; ‘accident’ as referring
both to universal and to individual accidents).



14

T'wo powerful ideim have acted agaimt the
shivrp sepiration of the four classes of entitics:

1. the notion of essence,
2. the view of universals as merely *'mental’,

50 that the only ‘real’ classification has been
held by many to be the division between
accidents and substances.

In the historical development of the onto-
logical square, interesting discussions have
emerged on the possibility of reiterating
either of the two basic relations. In the case of
‘being in’ (inherence) this became the issue of
whether to admit accidents of accidents (for
example: white — an accident from the cat-
egory of quality — is in surface — an accident
from the category of quantity — where the
surface in question is in some given individual
substance). Here classical ontologists, for
example Francisco Sudrez (Disputationes
Metaphysicae, XV, 4) seem to have favoured
parsimony. In the case of the relation ‘said
of’, however, the attitude appears to have
been, in general, far more liberal: predicates
of predicates proliferated and were subject to
a sophisticated treatment under the heading
of ‘second intentions’.

Curious questions have also been con-
sidered, such as for example the general lack
of proper names for individual accidents.

A surprising. unusual formulation of the
ontological square is found in De veris prin-
cipiis et vera ratione philosophandi contra
pseudophilosophos libri 1V, 1533. of the
humanist Marius Nizolius (1498-1576). who
wanted to replace universals by collections
or multitudines, and accordingly had. in-
stead of ‘universal substances'. multitudines
singularium substantiarum (sets of singular
substances), and instead of ‘universal acci-
dents’, multitudines singulariten qualitatum
(sets of singular qualities).
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1V: The Ontological Hexagon
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square of oppesitions.

At the beginning of the Carezories. from
1420 to 169, Aristotle exhibits two relations
in which entities can or cannot staid. The first
of these is the relation of & Uoweiuévey
elval = in subiecto esse = to be (inhere’jina
subject, which we abbreviate by “enh’. The
second is the relation of xa® vrozelwuévor
Afyeoban = de subiecto dici = to be said
(‘predicated’) of a subject. which we abbrevi-
ate by ‘cath’.

Using the relations enh’ and -cath’. Aris-
totle considers, purely combinatorially. four
sorts of entities. The names attached thereto
are not found in Aristotle; they stem from the
tradition.

enh cath
- — (singular substances. SS)
- + (universal substances. US)
+ — (singular moments. SM)

+ + (universal moments. UM)

Here + means that the entity in question
bears the relation in question to some sub-
ject. and — means the negatien of this.
Traditionally. moments are called aca-
dents. But we prefer the term ‘moment’
(roughly in the Husserlian sense). since it is
then possible to distinguish between essen-
tial and accidental moments. The term
‘moment” has. unlike the term “accidens’. no
modal connotations. Let us give some ex-
amples of each of our four sorts of enuues:

ss: this individual man. star. stone. this
soul.

us: classes or concepts of ss’s. the class of
all men. the concept of star.

sM: this individual fall, cry. reddening.
being hot.

UM: classes or concepts of UM's, like the
class of all falls, the concept of red-
dening.

For more on moments see Smith (1982).
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The Aristotelian ontological tetragon then
looks like this:

(4) us uM
cath
enh, cath
SS<L SM

We have drawn a labelled arrow if and only if
there are corresponding pairs of entities
between which the labelled relation can hold.

The Aristotelian ontological square poses
many problems (see Angelelli 1967). Here
we restrict our attention to the following two
questions:

1. Why is there no cath-arrow from UM to
sM, whereas there is such an arrow from
us to ss?

2. Why are there both an enh-arrow and a
cath-arrow from UM to ss?

The trivial answer to these questions is:
because Aristotle has defined the four classes
just in terms of the relations cath and enh in
the way described above. If, however, we
appeal to an independent understanding of
ss, Us, sM and uM and also of cath and enh,
then the following modified Aristotelian on-
tological tetragon can be suggested:

(A% Us uM
cath cath
enh
§5 p—5M

Here cath is understood strictly as pre-
dication, and thus a universal moment is
predicated of a singular moment, just as a
universal substance is predicated of a singular
substance. A universal moment is not pre-
dicated of any substance either singular or
universal, simply because a substance is not a
moment.

How do we understand enh? We under-

stand it as the inherence relation between a
singular moment and the singular substance
which ‘bears’ this moment. Thus a universal
moment does not inhere. If a thing is red,
then it is so because a concrete, singular
spatio-temporal redness inheres in the thing
and not because redness as such inheres
therein.

We may now extend the modified Aris-
totelian tetragon to a hexagon by introducing
two new vertices, and new edges:

(H) us UA UM
cath cath cath
S5 -g— f"h M
SA

Explanation of (FH). Here the sa’s are
singular states of affairs, the UA’s are universal
states of affairs. It is useful to consider the
ua’s as concepts under which the sa’s can fall.
Thus under the concept ‘that a man runs’
there fall all singular states of affairs consist-
ing of aman and a run which inheres therein.

We could also add the new relations part
and sub. Part denotes the mereological part—
whole relation; it can hold only between
singulars. Sub is the relation of subordination
or inclusion and can hold only between
universals, as for example between man and
animal, between redness and colour.

The distinction between ua’s and Sa’s
allows a new definition of the truth of (simple)
sentences.

S is true: = py there is a singular state of
affairs o such that the universal state of
affairs ||S|| can be predicated (cath) of o.

To summarize, the ontological hexagon
incorporates the following simple ontological
picture: there are three categories: sub-
stances, moments, and states of affairs. In
each category we have both universals and
singulars (individuals). The universals of a
fixed category stand e.g. in the logical re-
lation of subordination to one another (the
ua that a man runs is subordinated to the ua
that an animal moves). The universals stand
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to the corresponding singulars in the onto-
logical relation of predication (cath). Be-
tween the singulars we have ontic relations,
like enh and part. Further, such ontic re-
lations would be the relation of causation,
holding between singular states of affairs, or
the relation of temporal succession, holding
between singular moments.
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Acquaintance

Acquaintance is direct awareness, what
the medievals called ‘intuitive cognition’
(cognitio intuitiva) and later philosophers
called simply ‘intuition’. More precisely,
acquaintance is a singular awareness of a
particular object in one’s presence. The para-
digm is perception, where the subject is in
causal contact with the object of awareness,
but it has also been held that we are directly
aware of our own conscious mental states and
of ourselves as subjects. The way in which
these forms of awareness are ‘direct” has been
analysed quite differently by different philo-
sophers.

John Duns Scotus and William Ockham
defined intuitive cognition as grasping indi-
vidual objects through the senses, which they
opposed to “abstractive cognition’ in grasping
the universal through the intellect. Similarly,
in the Prolegomena Kant said, “Intuition
[Anschauung] is a representation [Vorstel-
lung] such as would depend directly on the
presence of the object™. For Kant, intuition
in sense perception results from an inter-
action of both sensation and judgement. The
classical theories in the 20th century are those
of Bertrand Russell and Edmund Husserl.

Russell. In his 1910 essay “Knowledge by
acquaintance and knowledge by descrip-
tion”, Russell says, “I am acquainted with an
object when I have a direct cognitive relation
to that object.” This notion is explained

partly in terms of Russell’s distinction be-
tween ‘knowledge by acquaintance’, wherein
one knows an object directly, and ‘know-
ledge by description’, wherein one knows an
object indirectly by way of some description,
as ‘the so-and-so’. Russell recognized four
kinds of acquaintance: perception of sense-
data, introspection of certain mental occur-
rences, introspection of oneself, and concep-
tion of universals — i.e., properties and rela-
tions. He vacillated, however, on whether
one knows oneself by acquaintance, and he
held that we know other selves and physical
objects only by description — e.g., as the
cause of these sense-data.

For Russell, the ontological structure of
acquaintance is that of a two-place relation
between subject and object: say, between me
and this red round patch, the sense datum I
am seeing. It is a direct cognitive relation,
because it is not mediated by anything like a
property or a general concept. By contrast,
knowledge by description is a mediated cog-
nitive relation. For instance, when I believe
that the winner of the next American presid-
ential election will be a Democrat, I stand in
a certain cognitive relation to the winner, but
that relation is mediated by the property of
winning the election, which belongs uniquely
to the winner. On Russell’s analysis, I am
acquainted with the ‘constituents’ of the
‘proposition’ I believe, which in this case
include the given property. However, for
Russell there is no such entity as the proposi-
tion itself, and so believing is a relation
between the subject and those constituents.

Husserl. Husserl gives a quite different
account of intuition, developed in various
works including his Logical Investigations
(see VI, §46), Ideas (§1), and Cartesian
Meditations (§§1, 24-6). Husserl defines in-
tuition (Anschauung) as a direct ‘experi-
encing’ (Erfahrung) of an object ‘itself’, an
object given as ‘present’. This form of aware-
ness he also calls ‘evidence’ (Evidenz).
Husserl recognized three basic kinds of intu-
ition: perception of physical objects and
events (not sense-data); phenomenological
reflection upon one’s experiences (and their
contents) and also upon oneself (one’s
pure ‘ego’); and ‘eidetic’ apprehension of
‘essences’ —i.e., species or attributes. Husser!
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also recognized a secondary kind of intuition,
which he called ‘reproductive’: this kind
includes recollection, fantasy, and empathy.
In these types of experience an object is given
not directly, asin ‘originary’ intuition, but ‘as
if” directly - for instance, when I recall what
I once saw ‘as if' I were seeing it once more.

The ontological structure of intuition
follows that of intentional relations on
Husserl’s general theory of intentionality.
(See Logical Investigations, V, and Ideas,
§§88ff, 128ff.) Some scholars read the later
Husserl as an idealist, while others read him
always as a realist. On the realist reading,
Husserl distinguishes the ‘act’ or intentional
experience (Erlebnis), from its subject, its
content, and its object. My seeing this dog
(veridically) consists, then, in an intentional
relation mediated by the content of my ex-
perience: I have a visual experience, the
experience bears (or contains) the content,
and the content prescribes (or is satisfied by)
the dog. Thus, the intentional relation be-
tween subject and object is really a four-term
relation between subject, experience, con-
tent, and object.

The content of the experience reflects the
way the object is ‘given’ in the experience.
Husser] first identified the content of an
experience with the ‘ideal species’ of the
experience (Logical Investigations, V); later
he assumed it to be another kind of abstract
entity he called ‘noema’ (Ideas, §8§88ff),
something rather like Frege's Sinn. Either
way, Husserl assumed that the object of the
experience is determined by the content of
the experience, somewhat as Frege assumed
that the referent of an expression is deter-
mined by the sense of the expression. By
contrast, Russell argued against the existence
of ‘contents’ and simply identified seeing with
a two-term relation between subject and
object, as opposed to Husserl’s four-term
relation of the subject’s having an experience
bearing a content determining the object.

What distinguishes intuition from other
intentional relations, for Husserl, is the con-
tent involved. An intuitive experience is a
self-evident presentation of an object ‘itself’
in one’s ‘presence’. Its content reflects the
way the object is given, and it is that type of
content that makes intuition a ‘direct’ aware-

ness of the object. Even a “direct’ cognitive
relation of intuition, then, is mediated in its
ontological structure by a content, a content
reflecting an intuitive form of givenness. In
perception, moreover, the experience is itself
the result of interpretation (Auffassung) of
sensations, or ‘hyle’, which stand in a causal
relation to the object of acquaintance. (The
interpretation and sensations are not inde-
pendent experiences; they are ‘moments’, or
dependent parts, of the perceptual experi-
ence.) So the perceptual relation of subject to
object would seem to involve — or at least
depend on - a causal relation between the
subject’s experience and the object. However,
to describe the experience and its content as
such, in a purely phenomenological descrip-
tion, Husserl would ‘bracket’ (i.e. make no
use of assumptions concerning) this causal
relation, along with the existence and actual
properties of the object that is perceived.
Causal Theories. Causal theories of per-
ception — advanced by H.P. Grice, for in-
stance, with roots in John Locke and David
Hume - suggest a causal approach to ac-
quaintance, analysing the acquaintance rela-
tion at least partly in terms of the causal
relation between subject and object. The
traditional causal theory of perception holds
that a necessary (if not sufficient) condition
for myseeing an object is that the object must
play an appropriate role in causing my visual
experience of the object. An extreme causal
theory would simply identify visual acquaint-
ance with the appropriate causal relation
between subject and object. But then
acquaintance would not seem to be a
properly cognitive or intentional relation; in
particular, content would play no role in
acquaintance. A subtier ontology would hold
that the acquaintance relation depends on the
causal relation, or that the visual experience
depends causally on the object’s presence.
But the causal approach must be general-
ized. If I am directly aware of the experience
I am having, I stand in a contextual but not
causal relation to the object of my awareness:
I am having but not causing the experience of
which I am aware (my relation to the experi-
ence is ‘contextual’ because it is part of the
immediate context of the experience). And if
I am directly aware of myself as subject of the
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experience, again I am the subject of but not
the cause of that awareness. Thus, we might
say acquaintance is an ‘indexical’, or context-
dependent awareness: a perceptual aware-
ness of ‘this’ object causing my perceptual
experience, or an awareness of ‘this experi-
ence’ I am now having, or of the ‘I’ who is
having this experience. Acquaintance is thus
a cognitive, or intentional, relation that de-
pends in a relevant way on the context of
awareness — and on a content of experience.
In sum, an adequate theory of acquaint-
ance must account for several ontological
features of the relation of acquaintance:

1. The type of relation (is it an intentional
relation, a contextual relation, or some-
how both?).

2. The terms of the relation (is the relation
mediated by a discrete experience, or
by a content, or by parts of the context?).

3. The factors on which the relation
depends in various ways (the experience,
the content, the causal or contextual
relations between subject and object?).
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DAVID WOODRUFF SMITH

Action

There is a crucial distinction between what
we do and what happens to us, between
raising one’s arm and one’s arm merely rising
because of a nervous twitch. Leaving aside

special circumstances, we are free in and
morally responsible for only what we do.
Despite some disparity with ordinary usage,
what we do is identified in the recent literat-
ure as human action. The key question about
action is how to distinguish it from other
events involving persons.

One interesting answer, which has its roots
in Thomas Reid’s Active Powers (1788), is
that an action is an event caused by a
substantial self, or agent (cf. Roderick M.
Chisholm). Some problems for this proposal
are specifying the nature of an agent and the
non-efficient causal relation this substance
bears to behavioural events.

A number of answers focus on the causal
chain comprising action. When I raise my
arm, there is a chain from my desire and
belief (both of which might be identical with
neurophysiological events) to events in my
central nervous system, to muscle move-
ments, and eventually to my arm’s rising. The
Oldtime Volitional Theory (e.g. John Stuart
Mill, Logic, 1843, Book 1, Chap. iii) identi-
fies an action with this entire causal chain.
This is a reductive account. Formally, action
language is eliminated in favour of reference
to non-actional events and causal relations.
The main difficulty is sustaining reductive
status. In bodily action, the theory says,
approximately, that for any person § and
action A, S performs A if there is a causal
chain from §’s wanting and believing to some
behaviour B of S. But which behaviour?
Suppose I want to raise my arm and believe [
can do so, but that my arm is paralysed and
only my shoulder twitches. The right-hand
side of the biconditional must say that B is
associated with action A. But this clause
defeats the reductive status of the theory,
since there is no means of explicating being
associated without invoking action.

Another approach is to identify the action
only with the primary mental events in the
chain. The behaviour, such as my arm’s
moving, is then the effect of an action. This
view, the Mental Action Theory, was held by
H. A. Prichard (1871-1947), who argued that
to act is to will something, as well as by
some contemporary philosophers, such as J.
Hornsby, who identify action with a person’s
mentally trying. One objection - perhaps not
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adefeating one —is that the theory is contrary
to common sense. We ordinarily hold people
responsible for what they do; we observe
them acting, and so on. In these cases we are
concerned with physical activity, not with
what happens in one’s head. A more difficult
problem is explicating the nature of the
mental event identified with action. Labelling
it ‘willing’ or ‘volition’ does not solve the
problem. Nor does identifying it with trying,
since trying is commonly understood as com-
pleting one overt action in the service of
another, as trying to lift a weight is to do
something, say grasping it and pulling itup, in
order to lift it. The concepts of volition and
willing appear obscurantic.

The Mental Action Theory is a functional
account; it identifies action by its causal role.
Another functional approach, the Causal
Theory, identifies action with the effects of
primary mental events. It is the most widely
held view, favoured for example, by Don-
ald Davidson, A. Goldman, Hector-Neri
Castaieda, John Searle, and Myles Brand.
The difference between my raising my arm
and my arm’s merely going up is that only
the former is caused by the appropriate
antecedent mental events.

The fundamental issue for the Causal
Theory is specifying the prior mental events.
Goldman and others take them to be a
complex of belief and desire; however, that
permits causally wayward chains. Following
Davidson, suppose that a man, while climb-
ing, finds himself supporting another person
on a rope. He wants to rid himself of the
danger, and believes that he can do so by
loosening his grip. This belief and desire
unnerve him and cause him to loosen his
hold. Here the climber did not perform the
action of releasing the rope, despite his
releasing it being caused by a belief-desire
pair. Nervousness intervened. We need,
instead, to identify mental antecedents that
are typically the proximate cause of action.

The proximate cause must have cognitive
features; it must be capable of guiding and
monitoring the resultant bodily movements.
In all but the simplest actions, these bodily
movements must be conceived within the
context of a pattern of activity. The mental
antecedent cannot, however, be purely cog-

nitive. I might strongly believe that I will
jump up and touch the ceiling; but unless Iam
moved to act, I will not jump. That is, the
antecedent must have conative, motivational
features. The type of ordinary mental event
closest to having all these features is
intending.

In sum, the Causal Theory provides a
highly plausible answer to the key question:
actions are distinguished from other events in
that they are proximately caused by mental
events with appropriate cognitive and con-
ative features. Note that philosophical
analysis is inherently limited in explicating
the nature of this type of mental event.
Beyond specifying foundational constraints,
the project passes to the special sciences,
to cognitive and motivational psychology,
artificial intelligence, and neuroscience.
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Adverbial Theory

The adverbial theory was invented by Curt
John Ducasse in 1951 and is now advocated
by analytical philosophers such as Wilfrid
Sellars and Roderick Chisholm, and criti-
cized from a phenomenological point of view,
for example, by Panayot Butchvarov. The
theory is used to deal with ontological prob-
lems of intentionality resulting from the fact
that the world may appear other than it is and
that we can direct our intentional attitudes
towards things that do not exist. In what
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follows I shall examine especially Chisholm’s
version of the theory and employ his ontology
of properties as a means of modifying certain
aspects of his views.

In the adverbial theory, sentences refer-
ring to intentional phenomena and contain-
ing terms that seem to refer to non-existent
objects are translated into adverbial ex-
pressions. Thus,

John thinks of a unicorn
is translated into:
John thinks unicornically.

This sentence does not suggest the fallacious
conclusion to:

(3x is a unicorn and John thinks of x).

Chisholm, however, used the theory
e_specially to describe phenomena of percep-
tion, or, more exactly, of appearing. Thus he
proposed replacing sentences like

Something red is appearing to me
with the adverbial rendering:
I am being appeared to redly.

To explain the meaning of the latter,
Chisholm compares it with the sentence *She
fetals sad’. Yet he also states an epistemic
principle to the effect that:

Be.ing appeared redly to tends to make it
eV}dent to the subject that there is some-
thing that appears redly to him.

Yet we cannot state a similar principle con-
cerning someone’s being sad, precisely
because being appeared to, unlike being sad,
points to or is directed towards an object, as
Franz Brentano and the phenomenologists
would say. That is why Butchvarov is right in
§aying that the adverbial theory does not do
justice to intentionality.

Moreover, it is hard to see how the theory
could do justice to those of our intentional
attitudes which are directed towards existing

objects of the external world, if the epistemic
principle stated above is to be applied. The
unrestricted application of the adverbial
theory would thereby lead us to a scepticism
concerning our knowledge of the external
world.

If, on the other hand, the theory is applied
exclusively to those sentences about inten-
tional phenomena (of perception) which
seem to involve non-existing objects — which
is Chisholm’s intention - then we offend
against the principle that there is no descript-
ively or phenomenologically identifiable dif-
ference between those intentional phenom-
ena which have existing things as objects
and those which do not. The principle was
pointed out by Edmund Husserl, according
to whom “nothing changes in the phenomeno-
logical respect” in the act of consciousness,
whether the intended object exists or not. “I
do not imagine Jupiter in a different way than
Bismarck”, Husserl says in the fifth of his
Logical Investigations. Thus the appearing of
something red is not distinguishable in a
descriptive way from being appeared redly
to; otherwise we would not be mistaken so
often with respect to the objects of oy
perceptions.

If, then, an adverbial theory is to
defensible, it has to be a theory which appli
to every intentional phenomenon, or at leas
to every phenomenon of a certain kind, e.g.
perception.

Chisholm’s ontology of properties allows
the adverbial theory to be restated in such a
way that it withstands the above-mentioned
objections. His theory runs as follows. What-
ever is capable of being exemplified is a
property. Properties (P, Q, and so on) canbe
logically connected according to the follow-
ing two definitions:

P implies Q = p¢ P is necessarily such
that if anything has it then something has

Q.

P includes Q = p¢ P is necessarily such
that whatever has it has Q.

Thus the property of sitring on a table implies,
and includes, sitting, and it implies but does
not include being a table. In addition to these
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logical connections, Chisholm also defines
what we might call an intentional-logical
connection:

P involves Q =py is necessarily such
that whoever conceives it conceives Q.

Involvement differs from implication and
inclusion in the following way: each of the
four properties being red or round, being
non-red, being possibly red, and wanting
something that is red involves the property
red, for one cannot conceive these properties
without conceiving red as well.

Let us return now to our examples: feeling
sad and being appeared redly to. According to
Chisholm these are properties which include
every property they imply or involve. This is
true as far as the property being sad is
concerned, for every property it involves or
implies is had by the person who is sad.

The property being appeared redly to, on
the contrary, clearly involves a property it
does not include, namely red, because one
cannot conceive the former without conceiv-
ing the latter. One cannot distinguish be-
tween being appeared redly to and being

appeared greenly to without conceiving the
properties red and green. But the latter two
properties are not necessarily had by the one
who is appeared redly or greenly to.

Chisholm says that being appeared redly to
and being appeared greenly to are just two
different experiences like feeling sad and
feeling great. But he overlooks the fact that
the former two cases are intentional experi-
ences, i.e. directed towards an object, while
the latter are not. Someone who experiences
redly is not and is not supposed to be red
himself, whereas someone who feels sad is
himself sad.

A modified adverbial theory might now
read as follows: any property of perception
such as seeming to see thus and so or being
appeared to thus and so, where the ‘thus and
so’ can be replaced by an adverb, includes
every property it implies, but it involves
properties it does not include or imply,
namely being seen and appeuring on the one
hand and being thus and so on the other.

This can also be said about the property of
seeing thus and so, because if the expression

‘thus and so’ is replaced by an adverb, say
‘foxly’, then our property does not imply the
property of being a fox. Hence we can say:
perceiving thus and so includes every prop-
erty it implies, but it involves at least one
property it does not include or imply, namely
being thus and so.

We are now in a position to analyse a
somewhat difficult example: consider the
situation where John sees a dog and takes it
for a fox, a situation which could be rendered
adverbially as:

John sees foxly a dog.
This should be paraphrased as:

John has the property of seeing foxly a dog.
This property

1. implies and involves properties it also
includes, e.g. seeing something;

2. implies and involves properties it does
not include, e.g. being a dog;

3. involves properties it neither implies
nor includes, e.g. being a fox.

This last property, however, does not
include the property of seeing a dog. In other
words: the property of being a fox is, if it is
exemplified, possibly exemplified by some-
thing that does not have the property of
seeing foxly a dog.

This modified explication of the adverbial
theory allows us to apply the theory also to
cognitive properties such as thinking uni-
cornically, and to other intentional phe-
nomena.
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Aesthetic Qualities

The history of the problems raised by aes-
thetic qualities can be traced back to Demo-
critus’s (¢. 469-c. 370 Bc) distinction between
primary and secondary qualities. Also
Galileo, René Descartes, and Robert Boyle
(1627-91) anticipated the later discussion on
this subject.

The locus classicus of the contemporary
discussion of this distinction is to be found in
John Locke’s Essay Concerning Human
Understanding. Locke states the distinction
in several ways, and pleads for it with differ-
ent arguments. These passages have been
the subject of widely different interpretations
and the precise way to state the distinction is
still controversial, though there is growing
agreement that the distinction is basically
sound.

The contemporary discussion of the nature
of aesthetic qualities started with Frank Sib-
ley's seminal essay “Aesthetic concepts”
(Philosophical Review, 1959) which gave rise
to a lively and intensive exchange of ideas
which lasted for decades and concerned
semantical and phenomenological as well as
ontological issues. The participants in this
debate include the authors listed in the
bibliography below and many others.

Asto what distinguishes aesthetic qualities
from qualities of other kinds, the following
characteristics, among others, have been
proposed:

1. thataesthetic qualities are phenomenal,
i.e. perceived or perceivable;

. that aesthetic qualities are value-
relevant. i.e. relevant as reasons for
positive and negative judgements about
the aesthetic (not artistic) value of
objects:

and

3. that aesthetic qualities are tertiary or

emergent, i.e. dependent on other
(primary and secondary) qualities.

2

However, the precise interpretation of these
conditions has been much discussed. This is
true in particular of the dependence require-
ment 3. above.

The basic idea is this: that aesthetic qual-
ities (like ‘is unified’) resemble secondary

qualities (like ‘is red’) in that both are
phenomenal. But they differ from secondary
qualities in that they are value-relevant and
tertiary. To say that a painting has a red spot
in the lower left corner is not to say or suggest
anything about the value of the painting; it is
not relevant as ground for aesthetic praise or
blame. Moreover, we can easily imagine two
objects x and y which differ only in that one is
red, the other not. But it is not possible for x
and y to differ only in that one of them is
unified, the other not. If there is this differ-
ence between x and y, there must also be
other differences between them, concerning
e.g. the way colours are spread on the canvas.

The Variety of Aesthetic Qualities. An
important obstacle to progress in the discus-
sion of the nature of aesthetic qualities has
been the implicit or explicit assumption that
these qualities form a homogeneous class.
This assumption needs to be examined critic-
ally. It is important to recognize that within
the class of qualities thus demarcated there is
a variety of aesthetic qualities which cannot
be analysed in quite the same way. Thus
attempts have been made to distinguish
between aesthetic qualities along a number
of dimensions: simple, complex; internal,
external; descriptive, evaluative; literal,
metaphorical.

Some aesthetic qualities (‘unified’,
‘balanced’) behave like Gestalt qualities in
that the parts of the work are related to each
other in such a way that the work would look
unified (or balanced, respectively) to anyone
contemplating the work under standard con-
ditions and noticing the relation between
these parts. Other aesthetic qualities (‘gay’,
‘melancholy’) are perceived emotional qual-
ities in objects, and still others (‘comic’,
‘moving’) are tied to the reactions of the
beholders in a way that the previous ones are
not.

The Existence of Qualities in General. The
statement that there are qualities of a certain
kind can be interpreted in several ways. To
say that there are qualities of a certain sort -
Q’s - can be to say or imply that statements
like *x is Q" are meaningful, or can have truth-
value, or that we can distinguish between
objects that have Q and those that do not, or
that there are methods by means of which



ALBERT THE GREAT 1! GENERAL METAPHYSICS

22

such discriminations can, on the whole, be
made.

More important than a general discussion
about conditions for existence of qualities
is probably whether there are rational
methods, or generally accepted methods, in
disciplines like art history, by means of which
it is possible for art historians and critics to
settle conflicting claims concerning aesthetic
attributionsin particular cases. Such methods
are based on some of the pro arguments
below.

A number of arguments have been raised
for and against the existence and objectivity
of aesthetic qualities. (See Hermerén 1988.)
The most important arguments against the
existence and objectivity of aesthetic qual-
ities are probably various versions of the
arguments of variation and simplicity.
According to the former, aesthetic attribu-
tions vary with individuals, time, upbringing,
culture, etc. Since there is no unprejudiced
way of deciding which of two incompatible
qualities attributed to an object is indeed a
quality of that object, aesthetic qualities are
not qualities of objects. According to the
latter there is no need to introduce aesthetic
qualitieswhen we want to describe, interpret,
and explain works of art and our reactions to
them; to assume the existence of aesthetic
qualities introduces unnecessary complica-
tions.

The most important arguments for the
existence and objectivity of aesthetic qual-
ities are probably the causal, the phenomeno-
logical, and public language arguments.
According to the core of the causal argument,
aesthetic qualities are dependent qualities; if
a work of art x has the aesthetic quality A4,
then it has A because of the presence of the
quality Bin.x. There is, according to the phe-
nomenological argument, no fundamental
difference between our experiences of a
line as red and as graceful; hence it would be
arbitrary to say that in one case but not the
other we are dealing with a quality. Finally,
according to the public language argument,

critical disagreement presupposes that the
contested terms are mutually understood,
and they are mutually understood only if
critics agree on the general conditions of
application of these terms — and these condi-

tions define in principle the truth conditions
(or the correctness conditions) of aesthetic
attributions.
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Affect. See: Emotion, Affect; Passive
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Albert the Great
I: General Metaphysics

Albert the Great was born around 1200 in
Lauingen (Swabia) and died in 1280 in Col-
ogne. He was a German philosopher, natural
scientist, and theologian, beatified in 1622 by
Gregory XV and canonized and declared
Father of the Church in 1931. Albert is a
prominent mediator, conveying especially
Aristotelian and Arabic texts into the Latin
of the Scholastics. Through his commentaries
and interpretations he attempted to integrate
the Augustinian and Platonizing theologies
with Aristotelian philosophy and empirical
natural science. Nevertheless, he held these
departments of knowledge to be independent
with regard to their fields and working
methods.

Man rises in theology from the mystic
experience of God’s grace to comprehend the
ground of belief. In metaphysics he rises from
comprehending reality to comprehending
God and hence discovering the real grounds
for the existence and essence of nature. In the
natural sciences he rises from observation
and experiment to establishing scientific
assertions. Theology has to clarify the rela-
tion between Creator and creation, which
Albert defines in the sense of a negative
theology that teaches what God is not, i.e. by
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determining his dissimilarity from creation.

Metaphysics treats of being as such (quod-
libet ens) according to its most general pre-
dicates: unity (unum), truth (verum), and
goodness (bonum). Primarily metaphysics
has to elucidate the unity and manifoldness of
creation in order to establish a unified under-
standing of the world. The basis for this is
Albert’s trimodal realism, influenced by the
Arabs (Alfarabi (c. 870-950) and Avicenna
(c. 980-1037) according to which universals
exist in a threefold way:

1. Before the thing (ante rem): this is the
metaphysically ‘supereminent’ mode of
existence, the existence of the general
nature before its realization in any
singular thing. The universals before
the things are the principles of existing
things (formae principia rerum or also
causa formalis). They exist in God as
‘ratio aeterna’.

2. In the thing (in re): this is the concrete
existence of the universal as genus
naturale — the ‘essentia’, to which as
such the “esse in materia’ is accidental.
The universal in this sense constitutes
the complete quiddity or whatness of
the singular thing in which it is realized.

3. After the thing (post rem): this is the
abstract existence of the universal as
genus logicum - the ‘essentia’ received
as concept into thinking in so far as it is
related to, and constitutes the content
of, a proposition about its ‘suppositia’.

The universal is form and is form for all: as
forms before the things which realize them;
as forms in the things. giving existence and
the reason of those very things; and as forms
after the things, separated in the intellect by
abstraction.

In his treatment of change or development,
Albert distinguishes between fluent form
(forma fluens), a form which is to be con-
ceived in itself as change or motion, and the
flux of forms (fluxus formae), i.e. change or
motion, which arises via a sequence of forms.
The diversity of forms cannot be caused by
matter, on which only the numerical multi-
plicity of individuals depends (materia prin-
cipium individuationis).

Creation is founded on the trinitarian
structure ‘materia-compositio-forma’, the
ontological status of which is examined by
metaphysics while the philosophia prima
examines its functions. Albert banished
popular mythic ideas from science and
pleaded for the idea that scientific statements
should be established by demonstrative and
natural knowledge. He had a great influence
on Thomas Aquinas (1225-74), Ulric of
Strasburg (c. 1248-77), and Dietrich of
Freiberg (c. 1250—c. 1318/20), as well as on
the manifold forms of Platonic philosophy of
nature.
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Albert the Great
II: Albert and Other Philosophers

Albertus Magnus (Friar Albert of Lauingen,
0. P.; c. 1200-80) was hailed by the young
scholars at the University of Paris in the 1260s
as one who composed an entirely original
metaphysics. This claim was ridiculed by
representatives of the Oxford Franciscan
School, especially by Roger Bacon. Never-
theless, just as Bacon and the Oxford
Franciscans grafted a Neoplatonic meta-
physics onto an Aristotelian ontology, so too
did the school of German philosophy which
owes its origins to Albert. The ontology and
metaphysics of both schools gave rise to
major differences which would have fateful
consequences for the future of Western meta-
physics and ontology. One major influence
on the part of Albert was on the metaphysics
and ontology of his most famous student,
Thomas Aquinas.

Both Aquinas and Albert use the terms
‘esse’ and ‘ens’, ‘Being’ and ‘a being’. Yet,
major differences exist between the authors.
Aquinas talks about ‘Being’ (esse) as act of
existence, and puts great emphasis on the
‘proper’ autonomous being of created beings.
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In Albert’s account ‘Being’ is not the internal
act of being by which things have their proper
existence. For Albertus, to be is to be as
essence. Scholars have emphasized the
Neoplatonism of Albert’s metaphysics, and
note that there are echoes of the Neoplatonic
doctrine of the One in Albert’s metaphysics.
Yet, in many places, Albert defends Aris-
totelian doctrines, as, for example, in his
account of universals in On predicables.
The understanding of individuation in
Albert is closely tied to his ontology of the
person. Using the Boethian and Victorine
(12th century) definitions of person, he
stresses the notion that a person identifies
something about a being which is non-
communicable to another. The person is an
individual substance of a rational nature. For
Albert, an individual is that which has indi-
viduating accidents. The res naturgeis a being
complete in itself, a subject of accidents.
Universality for Albert is found in the
forma totius (the total form) as distinct from
the forma partis (the form of the part). In a
composite of matter and form, the total form,
the species, will include not just the matter
but the form and matter. But in such a com-
posite, it is the form of the whole which gives
reality and essence, and which is disengaged
from all individuating restrictions. Albert com-
monly speaks of the species in hoc individuo
particulari. A consequence is that for Albert,
what one knows in scientia (scientific know-
ledge) is not this individual, but the total form
or species. Indeed, the species or form con-
stitutes the whole being (esse) of individual
things. Here, one has an ontological priority
of species and essence over individuals.
Albert disclaims the appellation of Platonist,
and attacks the mathematical Platonism of
the Oxford Franciscans, the amici Platonis.
Yet, his position inclines towards a strong
realism which is a synthesis of Neoplatonic
and Aristotelian elements. For like his con-
temporary Oxford Franciscans, he does sub-
scribe to a Neoplatonic metaphysics of light.
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JEREMIAH M. G. HACKETT

Alexander of Aphrodisias

Alexander (fl. ¢. 2nd/3rd century aD) was
appointed as teacher of Aristotelian philo-
sophy, probably at Athens, between ap 198
and 209; little else is known about his life. His
surviving works include commentaries on
Aristotle, independent treatises, and collec-
tions of short discussions; of the latter two
groups, some texts survive only in Arabic
translation. Some of the short discussions
may be by associates rather than by Alexander
himself, and it is not always clear how far
they represent his own consistent views. The
Metaphysics commentary from Book VI on-
wards is probably by Michael of Ephesus; itis
uncertain how far it incorporates genuine
material. Alexander throughout sees himself
as interpreting Aristotelian positions, but his
interpretations have not always won general
acceptance. In some cases he is developing
discussions from the preceding century.

On the question of universals, Alexander
holds that it is accidental to the object of a
definition whether it is instantiated in one
individual or many. Where there are several
individuals of a type, howcver, the universal
and common nature is prior to any particular
individual; Socrates only exists because the
common nature of Man does. Although
Alexander regards universals as dependent
on our minds for their existence, this should
not be taken as indicating an extreme nom-
inalism. Rather, individuals are primarily
members of species: in recognizing their
common natures our minds are not imposing
arbitrary distinctions.

The human soul is the product of the
mixture of the bodily elements, and hence is
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mortal. There are three types of intellect.
Each human being possesses material or
potential intellect; this can develop into in-
tellect &v £Eev (in habitu) which contains
abstracted forms and is capable of independ-
ent thought. Thirdly, the active intellect of
Aristotle’s De Anima 3.5 is identified by
Alexander with the divine Unmoved Mover
of Metaphysics XII. To explain how this acts
to produce understanding, Alexander in his
De Anima appeals to the principle that what
has a property, here intelligibility, in the
highest degree is the cause of that property in
other things, and to the Unmoved Mover’s
being the cause of the existence of all other
things. In an influential text of doubtful
authenticity, De Intellectu, it is argued rather
that our minds first apprehend the active
intellect and are thus rendered capable of
apprehending other things. Since God is pure
form, and intellect becomes identical in form
to what it thinks, our intellects can achieve
immortality for as long as they think of the
supreme intellect. In later writers the divine
intellect when it comes to be in us was
referred to as ‘acquired inteliect’; Alexander
in De Anima uses this term rather for intellect
¢v tEeL. He recognizes a plurality of tran-
scendent, immaterial forms, to be identified
with the Unmoved Movers of Metaphysics
XII.8 rather than with forms of sublunary
species.

Fate Alexander identifies with the natures
of individual things. which determine what
happens to them for the most part but not
always. Providence is identified with the
influence of the divine Unmoved Movers
exercised through the motion of the heavens,
which causes sublunary generation and hence
preserves sublunary species; it is not con-
cerned with the fortunes of individuals.
Alexander rejects direct divine concern for
the sublunary as beneath divine dignity; he
tries to avoid making divine providence
purely accidental, but it is not clear how the
divine can have knowledge of the sublunary
even in general terms.
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Alexander, Samuel

Samuel Alexander was born in Sydney,
Australia, in 1859, and studied mathematics,
classics, and philosophy at Balliol College,
Oxford. He was the first Jew to be a fellow of
an Oxford college (Lincoln). His thought at
that time (cf. Moral Order and Progress,
1889) shows the influence of the prevalent
idealism, as does a critical essay “Hegel’s
conception of nature” (Mind, 1886). He was,
however, moving towards a metaphysics
more closely related to empirical science and
spent a period in the study of experimental
psychology in Miinsterberg’s laboratory in
Freiburg. From 1893 to 1924 he was professor
of philosophy in the University of Man-
chester. He died in 1938.

Alexander’s realist metaphysical system is
set out in Space, Time and Deity; its associ-
ated epistemology is outlined in his British
Academy lecture of 1914, “The basis of
realism™ (republished in Roderick M.
Chisholm, ed., Realism and the Background
of Phenomenology). Alexander recognizes
that the world as experienced and as studied
by the empirical scientist has certain partial
and varying features. The proper concern of
metaphysics, however, is with the compre-
hensive and unvarying features of the world,
which he calls ‘categorial’ and *a prior?’. They
are a priori not, however, because they are
‘prior to’ or imposed upon experience, but
because they can be found in reflective
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description of its general character. One such
category is that of relation, of which an
instance is a compresence or togetherness of
things. The relation of mind to its objectsis a
case of compresence.

Thus mind, for Alexander, is within and
. not beyond nature. The mind’s awareness of
an object compresent with itself is called
‘contemplation’; its awareness of itself as
being aware is called ‘enjoyment’. Conscious
awareness in these two modes is a special
quality of certain natural complexes, and is
called an emergent quality; that is, a quality
whose existence is not deducible from our
knowledge of the elements comprising the
complexes. This is naturalism, but not
materialism, since for Alexander mental
qualities are not reducible to physical ones.
Indeed, the character of physical matter is
itself an emergent in complexes of that basic
*stuff’ which is space-time. (Alexander drew
on Hermann Minkowski (1864-1909) and
H. A. Lorentz (1853-1928) for the notion of
space-time as a four-dimensional continuum.)
Space-time is ordered by reference to ‘point-
instants’ from which perspectives can be
developed.

Bertrand Russell, too (cf. his Analysis of
Matter, 1927), was concurrently constructing
a view of the material world as built up out
of ‘events’ described via relations between
points in space-time, notably ‘compresence’
and serial ordering in routes or lines.
Alexander’s material world is a system of
motions in space-time, a point-instant being
a limiting case of a motion. Motion is a
primitive category, and not, as with Russell,
to be treated as a compact series of positions.
The category of substance is that of a persist-
ing configuration of motions; that of cause
the continuance of one configuration of
motions into another, forming a process of
which the cause is the earlier stage, and
where there is change in acceleration or
direction or both.

The temporal aspect of space-time is seen
as making for a certain nisus or tendency in
space-time for it to form a hierarchy of
complexes displaying new emergent qual-
ities. This suggests a teleology that surely
calls for some property in space-time besides
extension and duration. Mind is the highest

emergent quality we know, but the nisus in
space-time is carrying us towards the emer-
gence of one yet higher, which Alexander
calls ‘Deity’. ‘Deity’ does not stand for a
transcendent God, but for an as yet un-
realized quality towards which the world is
tending and to which we feel drawn in
religious experience. There are certain real-
ized qualities, notably truth and beauty,
‘values’ which Alexander calls ‘tertiary’, that
arise in ways in which minds experience the
world (cf. Alexander 1933).
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Alfarabi. See: Arabic School

Al-Kindi. See: Arabic School

Analogy

The concept of analogy or proportion,
a central concept in theories of religious
language, has an ancient pedigree. For Plato
the concept of analogy is primarily math-
ematical, connoting a ratio and expressible in
mathematical terms, but he made use of it in
ways which defy mathematical expression. In
his Timacus analogy acts as a principle for
bringing the world’s elements into harmony,
and in Republic 7 knowledge is schematized
in terms of a line which is divided into a set
of proportionate divisions.

In the High Middle Ages the concept of
analogy reached the centre of the philo-
sophical stage. Doctrines of analogy were
chiefly concerned to clarify the mode of
signification of terms used to signify God's
attributes. But these doctrines have not
merely a linguistic but also a metaphysical
aspect, a point Thomas Cajetan later stressed,
for they seek to clarify the mode of being of
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God as compared with that of created things,
and to clarify it by reference to what is better
known to us, namely creaturely being. Not all
medievals held that God has being in a
merely analogical sense. John Duns Scotus’s
doctrine of the univocity of being is sufficient
witness to that fact. But Scotus’s was a
minority report. Most followed Thomas
Aquinas’s ‘way of analogy’.

Agquinas’s teaching was schematized by
Cajetan in his De analogia nominum (Venice,
1506), in which he identified three forms of
analogy.

1. Analogy of inequality, where different
objects have a common name, and the
notion indicated by the name is exactly
the same but not shared to the same
degree e.g. ‘body’ when used to signify
a terrestrial body and a celestial body.

2. Analogy of auribution, where things
have a common name, and the notion
signified by this name is the same with
respect to the object but different with
respect to the relationships to the
object; to use the stock Aristotelian
example, ‘healthy’ said of physical
exercise and of a healthy complexion,
which are differently related to the
health of the organism.

3. Analogy of proportionality. where
things have a common name, and the
notion expressed by this name is similar
according to a given proportion; e.g. to
see by corporeal vision and to see (= to
understand) by intellectual vision.

This last type of analogy. which harks back
to the Greek mathematical model, is based
on the concept of an equality of proportions;
i.e. a:b=c:d. Cajetan distinguishes two
sorts of analogy of proportionality. First is
that of metaphorical proportionality. I use
‘smile’ in such a way when I say that the
meadow is smiling or fortune is smiling on
me. Second is the analogy of proper propor-
tionality, where the common name is predic-
ated of both analogates without the use of
metaphor; e.g. "principle’, as predicated of
the heart with respect to an animal and of a
foundation with respect to a house (Cajetan’s
example). This last sort of analogy is regard-

ed by Cajetan as the one centrally at issue in
Aquinas’s writings. Whether Cajetan is right
in this assessment is a matter for dispute.
In any case there was no dispute that
Aquinas’s doctrine (Sum. Theol. Pt. 1,q. 13,
a. 5) held out the hope that human language
was not a totally useless instrument for
talking about God. We could not only ex-
press truths about God but could even have
a glimmering of the signification of the true
propositions. From a consideration of the
created world we can gain concepts of
God’s attributes. The concepts are imperfect
representations of the attributes. But though
falling short, they do not fail entirely. Hence
the via negativa, as implying agnosticism,
fails. Likewise, the via affirmativa, as im-
plying anthropomorphism, fails. The via
analogica, based on the concept of imperfect
representation, is a via media between these
two unsuccessful ways.

FURTHER READING

Broadie, A., 1987, “Maimonides and Aquinas on
the names of God", Religious Studies, 23, 157-
70.

Burrell, D., 1973, Analogy and Philosophical
Language, New Haven, Conn.: Yale University
Press.

Cajetan, T., 1959, The Analogy of Names, trans.
E. Bushinski and H. J. Koren, Louvain: E.
Nauwelaerts.

Davies, B., 1985, Thinking about God, London:
Geoffrey Chapman.

ALEXANDER BROADIE

Analytic Philosophy

The term *analytic philosophy’ is an inexact
one, without a clear or standardly accepted
signification. It may be used historically, to
designate several strands within 20th-century
philosophy, or loosely, to denote a broad
stream in contemporary philosophy which is
considered to be continuing the issues and
ways of doing philosophy characteristic of
these movements. A number of adjectives
have been suggested as alternatives to the
rather unsatisfactory ‘analytic’; ‘exact philo-
sophy’ is perhaps the most promising,
though it may suggest excessive mathemat-
ization. *Scientific philosophy’ is too redolent
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in English of scientism, though the German
equivalent ‘wissenschaftliche Philosophie’
carries just the right connotations. ‘Rigorous
philosophy’ recalls Edmund Husserl’s philo-
sophy as a rigorous science (strenge Wissen-
schaft). 1 shall review the historical move-
ments within analytic philosophy before
returning to consider what the term perhaps
ought to signify.

Analytic Realism. It is common, if some-
what over-simplified, to consider analytic
philosophy as beginning with the revolt of
G. E. Moore and Bertrand Russell against
the neo-Hegelian idealism which held sway
in Britain in the late 19th century. Russell's
somewhat self-serving dramatization of this
change of opinion was reinforced in the
analytic tradition by talk of a ‘revolution in
philosophy'. In fact the revolution consisted
in the first place of nothing more than a
rejection of idealism in favour of a robust
realism. The methods and tone of the philo-
sophy of Moore and Russell were initially
not very different from those of the idealists
F. H. Bradley and J. M. E. McTaggart, and
their new doctrines brought them into prox-
imity with other philosophers, above all with
those, such as Alexius Meinong and Husserl
in continental Europe, who had made their
way independently to similar conclusions,
or, somewhat later, with the New Realists
(such as William Pepperell Montague,
Walter T. Marvin, and Walter B. Pitkin) in
America.

Distinctly novel methods however soon
came to accompany the new realist doc-
trines: Moore’s examination in Principia
Ethica (1903) of the meaning of the term
‘good’ and his conclusion that it is indefin-
able and unanalysable puts analysis of word
meanings at the basis of ethics. Analytic
philosophy’s preoccupation with meaning is
not unique in philosophy, but it was novel to
hold that all philosophical questions can be
answered only after due consideration has
been given to the meaning of the terms in
which the questions are posed. It was
Moore, with his painstaking dissections of

the terms in which philosophical theses were
posed, who set the tone for analytic philo-
sophy. Moore’s defence of common sense,
set out in the 1920s but at work much earlier

in his rejection of idealism, tended to deflate
attempts at grand system building in the
rationalist or German idealist manner. It was
also Moore whose example established the
short essay as the preferred medium of
analytic philosophy, the implication being
that philosophical problems can be tackled
piecemeal.

Russell’s contribution to analytic method
arose out of his work in the foundations of
mathematics and his attempts to resolve the
paradoxes discovered there. His paper “On
denoting” (Mind, 1905) embodies the view
that philosophical problems can be solved by
a proper analysis of sentences as a whole,
inaugurating the method of paraphrase
(previously advocated by Jeremy Bentham
(1748-1832) but otherwise hardly used) as
a powerful tool for disclosing misleading
forms of words. The use of paraphrase pre-
supposes that one can recognize when the
correct form has been attained. This correct
or logical form increasingly resembled the
new logic which Russell, along with Gottlob
Frege, Giuseppe Peano (1858-1932), A. N.
Whitehead, and others, was creating, and
led to the view that philosophy can best be
served by use of a logical or ideal language
whose grammatical structure, unlike that of
everyday speech, mirrors its logical form.
Russell described his own philosophy in
1911 as ‘analytic realism’.

Logical Atomism. This term describes the
kind of philosophy engaged in by Russell and
Ludwig Wittgenstein from about 1912 to
1930. It is different from the earlier views of
Moore and Russell (who in fact used the term
‘logical atomism’ in 1911) in doctrine rather
than method. In logical atomism, analysis of
language shows the world to be composed of
independent items constituting a plurality of
facts. Despite differences in doctrine and
emphasis between Russell and Wittgenstein,
both continue the idea of paraphrase of
sentences about empirical reality into a
logically perfect idiom. Now, however. the
idea is that such a language mirrors the form
of the world, which lends the notion of
analysis an obvious ontological dimension.
While Wittgenstein in his Tractatus relies on
immediate insight rather than impartable
method to arrive at his views (cf. the fore-
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word), the book does contain pronounce-
ments on method in philosophy: that it is an
activity of criticism of language rather than a
doctrine, that it shows the limits of language,
and that metaphysics and nonsense arise
from ignoring these limits. These views were
influential in the next stage of development
of analytic philosophy.

Logical Positivism. The idea of applying
the emerging methods of logical analysis to
issues in the philosophy of science arose
predominantly in Vienna and Berlin. In
Vienna, the heritage of Emst Mach (1838~
1916), Ludwig Boltzmann (1844-1906),
Franz Brentano (1838-1917), and Alois
Hofler (1853-1922) prepared the ground:
informal interdisciplinary discussions that
had taken place in Vienna before World War
I were re-established there afterwards, and
intensified when Moritz Schlick (1882-1936)
came to Vienna in 1922. Schlick established
the regular meetings of what came to be
called the Vienna Circle. The circle was
reinforced logically by the addition of Rudolf
Carnap (1891-1970), who, with Schlick and
Otto Neurath (1882-1945), formed the
circle’s most illustrious lights. There was a
brief but intensive period of interaction with
Wittgenstein at the end of the 1920s.

Under Neurath’s driving influence, the
circle came into the public eye and estab-
lished contacts with other groups, notably
the Gesellschaft fiir empirische Philosophie
under Hans Reichenbach (1891-1953) in
Berlin, together with whom the circle estab-
lished the journal Erkenntnis. with Camap
and Reichenbach as editors. Another group
with whom fruitful contacts arose was in
Warsaw. where a distinctive brand of care-
ful, logically guided and anti-irrationalist
logical analysis had grown up. It is during
this phase of its existence that analytic
philosophy is most appropriately termed
‘scientific philosophy'. The Vienna, Berlin,
and Warsaw groups, aided by Carnap (now
in Prague) and other sympathizers in Europe
and America, organized in the 1930s a series
of international conferences which promised
to internationalize scientific philosophy.

Doctrinally the Vienna Circle is best
remembered for the verification principle
according to which a sentence which cannot

in principle be verified is meaningless. This
was used as a blunt weapon to smite bastions
of prejudice, superstition, and irrationalism,
and eamned the logical positivists (or logical
empiricists, as Reichenbach preferred to call
them) the opprobrium of many philosophers
entrenched in more traditional doctrines.
The principle could not survive in its bald
form, and would probably have been aban-
doned in any case, but the politically occa-
sioned diaspora of scientific philosophers on
the European continent lent its demise a
more sudden and dramatic aspect.

Another influential view was that of
Carnap according to which philosophical
disputes are to be resolved by what we now
call semantic ascent (the move from talking
about things to talking about our talk about
things), coupled with his tolerant pluralism
according to which more than one language
may be philosophically acceptable, a view
which tended to be pushed aside by Neurath’s
insistence on the programme of physicalism.
Doctrinally and temperamentally the logical
empiricists were more diverse than one
might gather from their publicity, which
enabled their enemies to brand and condemn
them en bloc. The pressure of events in
Europe forced several, especially those of
Jewish ancestry or politically leftish views,
into exile abroad, while several of those
remaining were to perish in Nazi death
camps. The political ascendency of fascism
and the murder of Schlick in 1936 ended
organized activity. The surviving members
of the movement took their interest and
expertise elsewhere, notably to the United
States and Britain, where analytic philo-
sophy was already fairly well established,
and where they could fit into philosophical
life without much difficulty.

Wittgenstein and Ordinary Language Philo-
sophy. On his return to Cambridge in 1929,
Wittgenstein set about revising his philo-
sophy, and eventually disowned most of the
distinctive tenets of logical atomism. His
later philosophy emphasizes the complexity
and social embeddedness of ordinary lan-
guage as distinct from the monolithic ideal of
a logically perfect language. Nevertheless,
Wittgenstein continued to see philosophy as
arising through misuse of language, and the
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task of the philosopher as a critique of such
misuse. On attaining the correct overall
picture of language, one will see that there
are no genuine philosophical problems.
Wittgenstein’s later philosophy is largely a
struggle against the pervasive ‘bewitchment’
of language, one applied by him especially to
problems in the philosophy of mathematics
and philosophy of mind. It embodies a com-
plete rejection both in tone and content of
the scientistic aspirations of the positivists,
and for this reason has been less influential in
the United States, where positivist views
have maintained their vigour more than in
Britain.

Wittgenstein's turn to ordinary language
coincided with a similar tendency in Oxford,
which had precedents in the philosophy of
John Cook Wilson (1849-1915), and whose
most notable representatives, Gilbert Ryle
(1900-76) and John L. Austin (1911-60),
began work in the 1930s but came to prom-
inence after World War II. Ryle’s emphasis
on category mistakes and systematically mis-
leading expressions fitted tolerably well
into Wittgenstein’s idea of philosophy as a
struggle against the bewitchment of language,
but Ryle wrote more systematically than
Wittgenstein, attempting in The Concept of
Mind to expose the myth of “the ghost in the
machine”.

Austin’s view of language was different,
and was influenced by his training in
classics. For Austin, ordinary language is a
vast repository of folk wisdom embodied in
fine semantic distinctions, and he marshalled
his contemporaries to investigate the phe-
nomena of language as a preliminary to an
assault on genuine philosophical problems.
Unlike Wittgenstein, Austin was prepared to
propound philosophical theories, the one for
which he is most remembered being the
theory of speech acts. On his early death in
1960, Oxford ordinary language philosophy
lost its leader and to some extent its
direction.

Metaphysics and Mind. Metaphysics,
which had been under a cloud since the
1920s, emerged again as a respectable study
as it became clear in the 1950s that the
positivist attempts to expunge metaphysics

were inadequate. The key figure in this

rehabilitation was Willard Van Orman Quine
(born 1908), who, in his “Two dogmas of
empiricism™ (1951), criticized the sharp
Humean analytic/synthetic distinction which
the positivists had employed as part of their
argument against metaphysics. He rejected
also the phenomenalist reduction of state-
ments about the real world to what is given in
immediate experience. Despite this, Quine
remained a philosopher in the mould of
Russell and Carnap, thus a philosopher of
science, employing logical methods, careful
of language but no slave to idiom. His
specific doctrines, such as the indeterminacy
of translation, the rejection of modality, and
the inscrutability of reference, excited more
comment than they commanded assent, but
Quine remains the outstanding figure of later
analytic philosophy none the less. A parallel
reacceptance of metaphysics, showing
greater continuity with traditional (especi-
ally Kantian) views and with Oxford con-
cerns, is found in the work of Peter F.
Strawson (born 1919).

Informal and unsystematic analyses of
language and meaning were hallmarks of
much earlier analytic philosophy. In the
1960s these were increasingly replaced by
more formal accounts of language. On the
one hand, especially under the influence of
Noam Chomsky (born 1928), the develop-
ment of systematic and professionalized
studies by linguists tended to divest philo-
sophers of an area of research in which they
had hitherto enjoyed free rein. Chomsky’s
avowed psychologism in linguistics and his
emphasis on formal methods placed him at
the opposite pole from ordinary language
philosophy, and opened up the way to fruit-
ful co-operation between linguists and
logically inclined philosophers. On the other
hand, and in explicit opposition to Chomsky,
Carnap’s student Richard Montague (1930-
71) propounded the view that there is no
radical difference in kind between ideal and
natural languages, and applied the math-
ematical methods of formal semantics to
natural languages.

The renewed relevance of issues of mind
and psychology for philosophy of language
was a contributory factor in a second tend-
ency in later analytic philosophy: a shift in
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emphasis from philosophy of language to
philosophy of mind as the central area. The
influence of Wittgenstein, the rise of cog-
nitive psychology, and most particularly the
issues of computers and artificial intelligence
have also contributed to this shift in em-
phasis. The issues arising are demonstrably

- akin to those found in earlier Continental
traditions of psychology, and make the
‘revolution in philosophy’ seem retrospect-
ively less radical than had at first been
thought.

Dominance, Diversity and Disillusion. By
the 1960s philosophers who could describe
themselves as analytic formed the majority of
professional teachers in the English-speaking
countries and in Scandinavia. Their numer-
ical predominance coincided with the explos-
ive expansion of university teaching and the
professionalization and increased special-
ization of philosophy. One result was an
increasing diversification of interests, no one
of which was dominant, in contrast to what
had been the case in analytic philosophy’s
earlier phases. One reason was that the
monolithic status of the logic established by
Frege and Russell. now termed ‘classical’,
had been successfully challenged by a
variety of different logics, most notably
modal logic. Given a plethora of logics, it is
no longer clear what is to count as the logical
form of a sentence. It gradually became clear
that there is no Archimedian point on which
to turn philosophical arguments, so that
considerations of language. mind. logic,
science, and ontology have to be tackled
together, rather than being broken down into
neatly isolated puzzles.

The numerical predominance of analytic
philosophers in the English-speaking world,
together with the increasing diversity of
issues in analytic philosophy, has resulted in
many cases in a sense of tiredness and loss
of overall direction which contrasts with the
fresher and more combative phases earlier
in the century, a feeling highlighted by a
renewed awareness of these phases brought
about by increased study of the history of
analytic philosophy. Some analytic philo-
sophers have turned for inspiration to move-
ments and thinkers clearly outside analytic
philosophy. such as F. W. Nietzsche (1844

1900) or Martin Heidegger (1889-1976), a
move incomprehensible to those brave
philosophers still trying to establish the
credentials of analytic methods in parts of
the world where they are still unwanted or of
marginal importance. One reaction to fre-
quent criticisms of analytic philosophy’s
sterility and remoteness from real concerns
has been a turn of analytic ethics away from
meta-ethical disputes towards applications
to concrete ethical and social issues. Simi-
larly, the standard teaching of logic has
moved in many cases from imparting rudi-
ments of modern mathematical logic to the
critical study of the kinds of arguments
actually used in everyday life.

What is Analytic Philosophy? In view of
developments since 1960, it has become
increasingly difficult to give a substantive
answer to the question of what analytic
philosophy precisely is. The lack of serious
opposition but also of a dominant direction
among the many thousands of philosophers
trained in the analytic style means that the
question tends not to arise for them, and
the term is often used as a pejorative label
by (indiscriminating) opponents. Typical
characteristics of most analytic philosophy
will include the primacy accorded to rational,
intersubjectively assessable argument and
criticism, the abundant use of examples, a
tendency to sobriety and common sense, a
distaste for system building, the approach to
philosophy by problems rather than through
its history, and some kind of central role for
language in philosophical method. Historic-
ally, these characteristics fail to isolate
analytic philosophy from forebears such
as Aristotle, the Scholastics. or John Locke,
or from later philosophers not reckoned
analytic, such as Brentano. While the listed
virtues are timeless, it is hard to claim an
analytic monopoly for them, so it turns out to
be easier to say what analytic philosophy
was than what it is.
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Analytic/Synthetic

This distinction, which is closely connected
with the oppositions a priorila posteriori and
necessary/contingent, applies to sentences,
statements, judgements, or propositions.
The distinction was explicitly stated by Kant
in his Critique of Pure Reason, and applied by
him to judgements; related ideas concerned
with the distinctions a priorila posteriori and
necessary/contingent had earlier been de-
veloped by John Locke, David Hume,
Leibniz, Christian August Crusius, and
others. For Kant, as for Aristotle, the struct-
ure ‘Sis P" is the general form of judgement.
A judgement X is an analytic judgement if
and only if its predicate P is ‘contained’ in its
subject §; otherwise X is synthetic. For
instance, the judgement ‘all bodies are ex-
tended’ is analytic.

It follows from Kant'’s definition of ana-
Iyticity that negations of analytic judgements
are self-contradictory. Analytic judgements
are uninformative (tautologous); they merely
analyse the relevant subject concept. Formal
logic for Kant consists of analytic judge-
ments. Synthetic judgements, on the other
hand, provide a synthesis of two concepts and
are thereby informative. All analytic judge-
ments are for Kant by definition a priori;
synthetic judgements can be either a priori or
a posteriori. The celebrated problem of
Kant’s philosophy concerned the possibility
of synthetic a priori judgements; Kant was
entirely convinced about the existence of
such judgements.

Even if we neglect the extremely contro-
versial problem of the existence of synthetica
priori judgements, Kant's account is defect-
ive and unclear in several respects. First, his
definition is evidently too weak, since it has
no application to sentential or propositional
structures different from ‘S is P’. Second, he
leaves unclear how we are to define analytic
or synthetic falsehood. Third, the ‘inclusion’
of P in § is nowhere precisely defined.

Fourth, Kant’s language is burdened, in ways
probably contrary to his own intentions, by
psychologism.

After Kant, there appeared various pur-
portedly improved definitions of analyticity
(see Mates 1951). The following are the most
important:

1. X is analytic (analytically true) if and
only if X is true in all possible worlds;
this definition goes back to Leibniz; it
was also accepted by C. I. Lewis (1883~
1964) in his Analysis of Knowledge and
Valuation (1946).

2. Xis analytic if and only if X could not be
false; a variant of (1), mentioned by W.
V. O. Quine in his influential criticism
of the distinction in “Two dogmas of
empiricism” (1951).

3. X is analytic if and only if not-X is
self-contradictory (P. F. Strawson,
Introduction to Logical Theory, 1952).

4. X is analytic if and only if-X is true by
virtue of the meanings of the constitu-
ents of X and independently of the facts
(a typical logical positivistic account,
see forinstance A. J. Ayer’s Language,
Truth and Logic, 1946).

5. X is analytic if and only if either X is
logically true or X may be reduced to a
logical truth by replacement of syn-
onyms; this definition was anticipated
to some extent by Bernard Bolzano in
his Wissenschafislehre.

6. X is analytic if and only if X may be
proved by logic and definitions alone
(Gottlob Frege, Grundlagen der Arith-
metik, 1884); the difference between 5.
and this definition consists in that the
former uses the concept of logical truth
but the latter that of provability.

7. Xisanalyticifand only if X'is true under
every state description (Rudolf Carnap.
Meaning and Necessity, 1947).

8. Xis analyticin a language L if and only
if X is true in virtue of the semantical
rules of L (Martin, 1959).

Quine claims in his “Two dogmas of em-
piricism” that the notions of necessity, pos-
sibility, contradiction, semantic rules, and
especially synonymy, which are employed in
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the explications of the distinction are unclear
and themselves require explication. Quine
argues that these explications are either cir-
cular (when the concept of analyticity is
explicated with the help of necessity, pos-
sibility, contradiction, or semantic rules) or
they commit us to Platonism with respect to
meanings as abstract entities (when we try to
employ the concept of synonymy). Quine
admits that there is a difference between
logical and factual truths but, like Tarski
(1936) and White (1950), he regards it as a
matter of degree; this view may be also
attributed to Bolzano. This leads to the
conclusion that the analytic/synthetic distinc-
tion, if it can be made at all, cannot be sharp.
Further, Ajdukiewicz (1958) pointed out that
the truth of analytic sentences (for example,
‘1 gram is the mass of 1m® of water at
4°C’) sometimes depends on existential pre-
suppositions which require an experiential
justification.

The distinction between analytic and syn-
thetic sentences might be defended by point-
ing to the indispensability of an appeal to
meanings in semantics (Grice and Strawson
1956). Another rejoinder to Quine’s objec-
tions consists in the explicit relativization of
the concept of analyticity to a fixed language
L, as in Martin 1959.
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Angel

The word ‘angel’ is derived from the Greek
&yyehog which is itself taken from the
Hebrew word for messenger. Our knowledge
of angels comes from the Old and New
Testaments. In earlier ages they were ima-
gined as having incorporeal or vaporous
bodies, but by the 13th century they were
regarded as purely spiritual substances
having no bodies at all. This more sophistic-
ated way of thinking owes much to the
pseudo-Dionysius, a 6th-century Neo-
platonic writer. It reaches its culmination in
the theology of St. Thomas Aquinas.

There is no metaphysical proof for the
existence of such beings. The standard moral
proof posited their creation as fitting since
otherwise there would be too great a gap
between God and man, and this would run
counter to the presumption that God would
wish to achieve a variety of degrees of per-
fection in creating the world, according to the
principle referred to as ‘the great chain of
being’.

Whether or not angels exist, they consti-
tute an interesting study for the meta-
physician. For they are understood to be
purely intellectual substantial beings. They
are not perfectly simple, however, for each
is a composition of essence and its act of
existing. Furthermore, after some contro-
versy in the 13th century, Aquinas argued
that each angel has its own unique essence,
being immaterial, and consequently having
no matter to individuate it. Thus Michael is
essentially different from Raphael as two
species in the same genus.

Again, angels are considered to be moral
creatures, having been infused with a know-
ledge of ideas proper to their position in the
hierarchy of being, and enjoying a free will to
act on such knowledge. They are judged to be
located wherever they happen to be knowing
or acting, and so are inferred to be able to
move instantly from place to place.

Thomas Aquinas is referred to as the
‘Angelic Doctor” in part because of the great
consideration given to angels in his theolo-
gical writings and the frequency with which
he contrasts the abilities of angels and
humans. Jacques Maritain accused René
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Descartes of ‘angelism’, since he speaks of
himself as “a substance whose whole essence
or nature is to think”. Angels, of course, are
immortal, since once created they will always
exist; but they are not eternal, since they
were created and did not always exist. In
medieval cosmology they were believed to
have a role as ‘intelligences’ moving the
heavenly bodies in Aristotelian physics.
Except in religious circles they are, however,
today largely forgotten.
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Anselm of Canterbury

Anselm was born in Aosta, at that time in
Burgundy, around 1033. He entered the
abbey of Notre Dame at Becin Normandy in
1059, becoming prior in 1063 in succession to
Lanfranc, and abbot in 1078. In 1093 he again
succeeded Lanfranc (d. 1089), as archbishop
of Canterbury. He died in 1109, was canon-
ized in 1163, and declared a doctor of the
Church in 1720. Although best known for the
ontological argument in his Proslogion,
he wrote much philosophy besides. The
Monologion shows strong Platonic and
Augustinian elements. There Anselm argues
from the existence of degrees of goodness to
the existence of a single standard of good-
ness, through which all the relatively good
things have their goodness, and which has its
goodness in and of itself. Likewise, whatever
is exists through something which is one and
the same in everything which exists. Nothing
exists through nothing, and if several things
exist through themsclves then there is a
property, that of existing through oneself,
through which each of these things exists.
That one thing through which whatever is
exists, must be identified with that good

through which all good things derive their
goodness. That one thing is God. This form
of argument now receives little attention.
However, the ontological argument is at
present subject to lively debate.

In faith Anselm seeks understanding of
what he has faith in. God is that than which
nothing greater can be thought. God exists in
the understanding, but if he only exists there
then a being yet greater can be thought,
namely, one existing in reality as well. This
argument, which has received little support,
is followed by another (the ‘modal argu-
ment’) which is more formidable. God exists
so truly that it is not possible to think of him
as not existing. If he can be thought of as not
existing then something greater can be
thought of, namely, something so great thatit
cannot be thought of as not existing. Thus
God’s existence is necessary existence. C.
Hartshorne, who has done much to refocus
attention on the ontological argument, has
argued that Kant’s criticism, to the effect that
existence is not a predicate, misses the point.
Even if contingent existence is not a predic-
ate, it does not follow that this holds equally
of necessary existence.

In addition to the two works so far men-
tioned, Anselm wrote two short dialogues,
now much neglected, though of great philo-
sophical importance. In the De veritate
Anselm takes up an argument from the
Monologion, where he argues that truth has
neither beginning nor end; for this proposi-
tion, that something was going to be, never
itself began to be true or was not true.
Likewise it will never cease to be true that
something will have been. But nothing can be
true without truth, and therefore truth has
neither beginning nor end. Eveniftruthhada
beginning, then before that beginning it was
true that there was no truth and even if truth
has an end then after that cessation it will be
true that there will be no truth. Hence truth
must exist even before truth and even after
truth, if there be such a before or after.

Inthe De veritate the *pupil’ enquires about
the nature of this thing, truth, which is thus
spoken of in the Monologion. The ‘teacher’
replies that truth is rightness perceptible by
the mind alone. Since truth is rightness, and
rightness seems the same as justice, the
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nature of justice is investigated next. The
discussion leads to the definition of ‘justice’
as “rightness of will maintained for its own
sake”.

The second dialogue, De libero arbitrio,
deals with the nature of free choice. It rejects
the view that it is the ability to sin and not to
sin (for then God would lack free choice),
and argues, instead, that it is the ability to
maintain rightness of will for rightness’s sake.
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ALEXANDER BROADIE

A Priori/A Posteriori

The history of this distinction goes back to
Aristotle. The terms a priori and a posteriori
(their literal meanings are ‘from what is
earlier’ and ‘from what is later’) were intro-
duced by the schoolmen; for Albert of
Saxony (c¢. 1316-90) a proof (demonstratio) is
a priori when it proceeds from causes to
effects, and a posteriori when it goes in the
reverse direction. An important step toward
the modern view was made by Leibniz. for
whom truths a priori are ‘truths of reason’
and truths a posteriori ‘truths established by
experience’. David Hume then distinguished
‘relations of ideas’, which are certain and
established with reference to operations of
thought only. and ‘matters of fact’, which are
marked by the fact that contrary situations
are conceivable.

Both Leibniz and Hume observed very
close connections of aprioricity, necessity
and certainty on the one hand as well as of
aposteriority, contingency. and uncertainty
on the other. It was Kant. however, who
initiated the contemporary discussion. For
Kant, a posteriori knowledge is derived from
experience, where the validity of a priori
knowledge is independent of any experiential

base. Moreover, Kant linked the a priori/a
posteriori distinction with his division of all
judgements into analytic and synthetic. The
combination of the two distinctions gives rise
to four kinds of judgements (propositions,
statements, sentences): analytic a priori, ana-
lytic a posteriori, synthetic a priori and syn-
thetic a posteriori. Since, according to Kant,
all analytic judgements are a priori, three
kinds only remain.

A range of different epistemological stand-
points can be defined with reference to this
typology of propositions (see Ajdukiewicz
1978). Radical apriorism (Plato) admits as
bearers of knowledge only a priori proposi-
tions which may be either analytic or syn-
thetic a priori. Moderate apriorism (Kant,
Edmund Husserl) admits all three kinds
of propositions. Moderate aposteriorism
(Hume, logical empiricism) admits only
propositions which are analytic or synthetic
a posteriori, and, finally, radical aposter-
iorism (John Stuart Mill) admits only syn-
thetic a posteriori propositions. Radical
apriorism seems today to have no surviving
adherents.

One of the most important problems asso-
ciated with the a priorila posteriori distinc-
tion is Kant's celebrated question concerning
the existence of synthetic a priori judgements.
In Kant's view, such judgements are produ-
ced by aprioristic factors ~ namely time,
space, and the categories — which are ‘neces-
sary conditions’ of our cognitive processes.
Although our knowledge of nature is variable
in its experiential content, it necessarily
locates objects of cognition in time and space.
The latter are therefore universal forms of
sensory experience. The intuition of time
and space provides in turn the basis for
synthetic @ priori judgements of pure
mathematics.

Kant specifies twelve categories which are
arranged in four groups: the categories of
quantity (for instance. unity), the categories
of quality (for instance, reality), the categor-
ies of relation (for instance, cause), and the
categories of modality (for instance, exist-
ence). The categories enable us to synthesize
empirical data into *principles of nature’ and
generate synthetic ¢ priori judgements of
theoretical natural science which, for Kant. is
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modelled by Newtonian physics. Kant’s view
here was criticized in connection with the
discovery of non-Euclidean geometries but a
form of it was taken up again by L.E.J.
Brouwer (1881-1966) and his followers in
their work on intuitionistic foundations of
mathematics.

Husserl proposed a different conception of
the synthetic (material) a priori based on his
account of simple essences and essential
relations which, he claimed, are involved in
all experience. We can, he held, move from
our ordinary attitude to the world of every-
day and scientific experience to a so-called
eidetic attitude. The knowledge gained by
the latter is not a posteriori, since it surpasses
our sensory - ordinary as well as scientific —
experience. But nor is it analytic, so that it
must be both synthetic and a priori.

The existence of material synthetic a priori
propositions in Husserl’s sense is defended
also by Adolf Reinach (1921). For Reinach
there are propositions about colours — for
instance ‘no surface is both red and green’ -
which are synthetic a priori. Langford (1949)
argues that geometrical propositions inter-
preted in terms of visual space are both
synthetic and a priori. Copi (1947) considers
formally undecidable sentences of arith-
metic. They are not empirical and, thereby,
not synthetic a posteriori. And they are not
provable from analytic axioms by deductive
means. Thus, they must be synthetic a priori.
Hao Wang (1974) gives almost sixty examples
which were discussed over the years as can-
didates for being synthetic a priori. Among
Wang's examples are: 7+5=12; if a point g is
between b and ¢, then b is not between a and
¢; existence is not an attribute; hyprocrisy is
not red; I could not have been born fifteen
years later; ‘Frau’ is a German word; Cantor
was the discoverer of Cantor’s theorem; the
principle of mathematical induction; there
exists an infinite set; there is a past; the
axioms of prudence, benevolence, and equity;
every event has a cause; [ see with my eyes;
and what is done cannot be undone.

Many problems arise in connection with
the a priorila posteriori distinction (see Pap
1958). Must a priori propositions be neces-
sary? Must a posteriori propositions be con-
tingent? Are all a priori truths universal? An

interesting approach to the last problem is
that of Saul Kripke (1971). Consider a certain
concrete wooden table 1. We know by appeal
to experience that (A) 1 is made of wood.
Then we ask whether ¢ could have been made
of some other material, for instance ice.
Kripke says that the answer to this question
must be negative, because we have a very
firm intuition that (B) any table made of ice
would not have been the wooden table 1. This
answer, Kripke continues, is generated by
reflection on t and is therefore a priori. So we
have: (a) we know empirically that A; (b) we
know thatif A, then necessarily B. Hence (c),
we know that necessarily B; (c) is obtained
from (a) and (b) by the rule of detachment.
Now (c) is a necessary truth about a certain
particular object, namely the table t. So
Kripke comes to the conclusion that (c) is an
example of a necessary truth which is not
universal. This conclusion is, however, con-
troversial, since (c) may also be considered as
a universal truth about all tables made of ice.
So the issue is still open.
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Arabic School

The Arabic School of philosophers who have
written on metaphysics comprises mainly
Al-Kindi (died after 870), Alfarabi (died
950), Avicenna (980-1037), and Averroes
(1126-98). Of these, only Al-Kindi was of
Arab descent, Alfarabi being Turkish,
Avicenna Persian, and Averroes Andalu-
sian. All wrote in Arabic, however (though
Avicenna also wrote in Persian), and, more
importantly, all were falasifa (the Arabic for
‘philosophers’). As such, they were proud
members of a tradition which comprised one
strand within the complex web of what has
been called an ‘Islamicate’ civilization. Islam
as a religion was but one strand in this
culture, so that Muslim (or *Arab’) philo-
sophers were able to pursue philosophical
and scientific issues for their own sake. It
would be inaccurate, however, to exaggerate
the freedom of the political or religious
atmosphere within which the falasifa worked,
or to deny the religious associations and
relevance of much of their work, particularly
in metaphysics.

Kaldm. Broadly speaking. there are two
main traditions to which the Muslim philo-
sophers are sensitive, the philosophical tradi-
tion itself, from classical through Hellenistic
thought; and a largely indigenous theological
tradition. known in Arabic as kalim. Its
practitioners were called mutakallimun, and
were theologians of Islam who differed from
their Christian counterparts philosophically
in having developed an atomistic physics with
clear metaphysical implications.

For the mutakallimun, all objects in the
world are composed of an atomic undiffer-
entiated material core and a number of
*accidental’ properties, the composite entity
held together in each instant, or continuously
created. solely by the will of God. Objects
have no nature of their own, and there is no
objective reason or cause for anything, the
appearance of such being an illusion which
God has also willed. Time as well as place is
composed of discrete units, each instant
being an occasion for God to manifest his will
and power. The world is totally dependent
upon God's presence, and totally without its
own resources.

The disparity between God's being and
that of all else is considered so great that
nothing is held in common, even our lan-
guage being inadequate to express the real
nature of God’s being. We are forced to
accept equivocal language and indirect or
negative predication when attempting to de-
scribe God, points made particularly by the
mu‘tazila branch of kalém, that known for its
relative rationalism. For the mu‘tazila, the
oneness of God’s being is both absolutely
simple and all encompassing, all divine attrib-
utes being understood as equal simply to the
assertion that God exists.

Al-Kindi. Al-Kindi, the first to do philo-
sophy in this Islamicate civilization, was fully
familiar with mu‘tazila theology, which en-
joyed official sanction in his day in Baghdad.
The ruling Abbasid caliphs were also respons-
ive, however, to the translation and study of
philosophical texts, with which Al-Kindi was
involved. He is said to have ‘corrected’ Ibn
Na’imah of Emesa’s translation of the Theo-
logy of Aristotle (the abridgement of Ploti-
nus’s Enneads), and to have had Eustathius
translate Aristotle’s Metaphysics for him. Al-
Kindi’'s own treatise On First Philosophy
(Eng. trans. by A. L. Ivry, Albany, N.Y.:
State University of New York Press, 1974)
shows the influence of these two texts, which
were the main influences on the metaphysics
of his successors also.

For Al-Kindi, as for the mutakallimun and
falasifa in general, God’s uniqueness is a
basictenet, a concept which cannot be under-
stood except in contrast to all else, and then
only equivocally. No other being exhibits the
essential simplicity of being which the One
has; nothing else is truly independent and
uncaused. Unlike the mutakallimun, how-
ever, Al-Kindi believes that objects have
their own nature, however contingent it is,
and it is a nature which can be explained
along causal lines. Uniquely among the
falasifa, Al-Kindi asserts that God created
the world ex nihilo, but Al-Kindi’s philo-
sophical affinity shows through in his rejec-
tion of the kaldm’s anti-causal occasionalism.
Arguments derived from John Philoponus
(fl. c. 529) are used to invalidate the concept
of actual infinity, while the notion of potential
infinity is dismissed out of hand.
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The God of Al-Kindi resembles Plotinus’s
One, and it is the Plotinian notion of emana-
tion which Al-Kindi evokes, however broad-
ly, to explain God’s action in the world. Al-
Kindi ignores the Neoplatonic hypostases,
however, and is more comfortable generally
with Aristotle’s Metaphysics than with the
Theology of Aristotle, particularly favouring
Aristotle’s general discussion of being and
not his more ‘theological’ teachings concern-
ing the separate intellects and God.

Alfarabi. It is with Alfarabi in the 10th
century, in Baghdad and Aleppo, that the
particular kind of metaphysics sketched by
Al-Kindi becomes better articulated. Though
the sincerity of Alfarabi’s commitment to
metaphysics, and particularly to the doctrine
of immortality, has long been suspect, his
teachings influenced Avicenna and others.
(Cf. Al-Farabi on the Perfect State, Eng.
trans. by R. Walzer, Oxford: Clarendon
Press, 1985.)

For Alfarabi, as for Al-Kindi, God is
understood as a unique and incorporeal
being. the first cause of the universe, himself
uncaused and unaffected by all else. Once
again, emanation is seen as the mechanism
whereby God affects and orders the world, a
world again understood in terms of Aristo-
telian principles of hylomorphism and
causation.

The God of Alfarabi is not, however,
totally other. He is more akin to the Aristo-
telian self-thinking intellect or voug than to
the Plotinian One, and as such his nature is
somewhat replicated in the separate intelli-
gences of the spheres. There are nine celestial
bodies and ten intelligences arranged, follow-
ing Ptolemy, in concentric circles. While God
thinks himself, the separate intelligences
think of God as well as themselves. This dual
activity generates the planet or body of the
sphere as well as the intelligence of the next
lower sphere, all regarded as eternal. The
actualization of one from the other is more an
expression of efficient causality than it is of
creation as normally understood, and similar-
ly the term ‘emanation’ is used loosely to
describe the activities occurring in the super-
nal realm.

For Alfarabi, God "acts’ in a passive way,
as the object of intellection and affection,

though in reality he knows and loves only
himself. Starting with the celestial intelli-
gences, the beings of this world look to God
as their final and remote cause; in effect we
project upon him the activity and sense of
being affected which is experienced by all
conscious beings.

The emanative scheme is employed more
effectively at the point where supralunar and
sublunar bodies interact, the former seen as
influencing the composition of the latter. The
tenth celestial intelligence, first identified as
the Active Intellect by Alexander of Aphro-
disias, is thought to actualize on earth both
the potential intelligibility of an object and
the potential intellect of a person, which
intellect is regarded by Alfarabi as a disposi-
tion to think abstractly. The acquisition of
abstract truths is the last stage of a cognitive
process which starts with sensation and pro-
gresses to the imaginative faculty and mem-
ory. Even the intellect of the prophet under-
goes this process, so that the prophet is a
philosopher, his revelation a popular ex-
pression of abstract universal truth.

Itis the Active Intellect with which contact
is made by the person who perfects his
intellect, though a permanent conjunction of
intellects is not envisioned. Alfarabi speaks
of an after-life for the soul in proportion to
intellectual achievement, and he may have
believed in some augmented collective im-
mortality, shared by those who held the same
truths.

Avicenna. Avicenna is more explicit about
individual immortality, and for him more
than the intellectual faculty of the soul en-
dures, since the soul is initially a separate
substance, part of a universe in which
individual immaterial substances abound.
Acknowledging his debt in mectaphysics to
Alfarabi, Avicenna trcats the subject in
greater detail and scope than his predecessor,
and with more of a Platonic orientation (cf.
Avicenne: La Méwaphysique du Shifa’, 2
vols., Fr. trans. by G. Anawati, Paris; J.
Vrin, 1978). He develops the notion of
intuition to explain revelation and prophecy,
since intuition aliows one to bypass the
middie terms of a syllogism and immediately
grasp the truth of a given proposition,
allegedly without prior education or experi-
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ence. Such truths come directly from the
Active Intellect, which also directly informs
the rational and imaginative faculties of ex-
ceptional individuals. Others must prepare
themselves for the insights they receive,
though when ready, their intellects are also
illuminated directly by the Active Intellect
(cf. Avicenna’s Psychology, Eng. trans. by F.
Rahman, London: Oxford University Press,
1952).

After death, our souls become one of the
eternal substances, capable for Avicenna of
experiencing pleasure or pain, and of change.
This personal note appears also in his theory
of providence, according to which the souls of
the spheres have knowledge of particular
events through their sensory and imaginative
faculties. This knowledge is the awareness of
the effect which the planet will have on earth
below, given its predictable motion. The
individual who knows the movements of the
spheres can thus know the future, though
Avicenna acknowledges that conflicting
celestial motions can change things, pre-
venting in effect a completely predetermined
future. Matter too is unpredictable to a
degree, being capable of change, and hence it
is identified with privation and evil.

In a formulation of God’s nature which was
to become popular in Jewish and Christian as
well as Muslim circles. Avicenna developed
the concept of the deity as a necessary
existent, while all other beings were merely
possible existents. deriving their existence
and necessity from God. The beings of the
world were thus possible per se. and neces-
sary per aliud, only God being necessary per
se, his essence being existence. Avicenna
thus presented a world theoretically contin-
gent yet actually necessary: a paradox com-
patible, he believed, with the strictures of
Islam and philosophy.

The de facto autonomy of nature is evident
in Avicenna's elaboration of the emanation
model taken over from Alfarabi. Each of the
nine celestial intelligences is now thought to
generate the intelligence of the adjacent
lower sphere by thinking of the Necessary
Existent, and to generate both the matter of
its sphere (by thinking of itself as an existent
possible per se), and the soul of its sphere (by
thinking of itself as necessary per aliud).

Matter is thus the expression of possible
existence, alien as such to God. The world is
known to God through his self-knowledge,
all essences being subsumed within the sim-
plicity of his being.

Averroes. Averroes, in Almohad Spain, is
not just at the geographical extreme from
Avicenna in the eastern reaches of Persia, he
is also at opposite poles philosophically.
Known as ‘The Commentator’ for his exten-
sive labour on Aristotle’s works, Averroes
attempted to refute the Platonizing tenden-
cies of Avicenna, and the anti-philosophical
attacks of the mutakallimun, with a rigorous
Aristotelianism (cf. Averroes’ Tahafut al-
Tahafut (The Incoherence of the Incoherence),
Eng. trans. by S. Van Den Bergh, London:
Luzac and Company, 1969).

Against Algazel's Kalam occasionalism,
Averroes insisted on the necessity of causal
explanation, and against Avicenna’s essen-
tialism he argued for hylomorphism. Exist-
ence cannot be separated ontologically from
the essential being of an object, the possible
existence of a thing unable to coexist simul-
taneously with its necessary existence. Po-
tential existence for Averroes does not imply
the radical contingency of all of nature vis-a-
vis the one necessary existent, and God’s
relation to the world is once again seen in
terms primarily of self-thinking intellect and
first mover. The intelligences of the spheres
function only in relation to their matter, and
have no particular knowledge of events on
earth. Man’s intellect is derived from the
Active Intellect and returns to it after death,
and personal immortality is not to be had.

Thinkers after Averroes in the Islamic
world turned from metaphysics to a mysti-
cism influenced by Avicennian thought. The
type of impersonal and scientific metaphysics
Averroes advocated did not find a receptive
audience in the more conservative climate
that came to envelop Islam in the late Middle
Ages, and Averroes’s influence was much
greater in Europe.
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ALFRED L. IVRY

Aristotelianism

Aristotelian philosophy is set off from other
ancient philosophies by several character-
istics. First, Aristotelian philosophy sought
to provide an open encyclopaedia of the
sciences and rejected Platonic and Stoic ideas
of knowledge as a closed system. Second, the
aims of the Aristotelian philosopher were
modest. Because the individual sciences deal
only with portions of the knowable, the
philosopher works as amember of ateamin a
co-operative enterprise. Third, Aristotelian
philosophy was done for its own sake and
made no claim that its teaching led to salva-
tion. Because Aristotle’s doctrine was not
thought of as being legitimated by a certain
style of life, commentators on his works
generally made little use of allegorical inter-
pretation in order to uncover a secret mean-
ing behind the text.

In the course of time, however, contacts
with other traditions gave rise to a particular
form of Aristotelian philosophy which may
be designated as ‘Aristotelianism’ in a strict
sense. This form of Aristotelian philosophy
stressed the theoretical sciences in the encyc-
lopaedia rather than the practical sciences
which seek appropriate means to an end to be
gained by action. Within the theoretical
disciplines Aristotelianism stressed the sys-
tematic presentation of knowledge derived
from principles already discovered rather
than the continuing, inductive search for
the principles of the deductive presentation.
Finally, Aristotelianism stressed the hier-
archy of the theoretical sciences and the
ultimate principles of reality which Aristotle
was assumed to have found rather than the
principles which are proper to the individual
sciences and make them in Aristotle’s own
conception autonomous.

Greek Aristotelianism. The older repre-
sentatives of the Peripatos or Lyceum con-
tinued the school’s tradition of team-work in

the search for concrete data, tending towards
empirical researches in the natural sciences,
practical considerations in psychology and
ethics, and historical studies concerning liter-
ature and political institutions. But around
the beginning of the Christian era the encyc-
lopaedic side of Peripatetic philosophy be-
came increasingly important as a result of the
great rebirth of scientific activity which took
place in the ancient world. The great ad-
vances which were made in mathematics,
astronomy, geography, zoology, and medi-
cine demanded a new systematization of the
theoretical sciences. In this context import-
ant thinkers — like Ptolemy (c. 90-168) and
Galen (c. 130-c. 201) - adopted not only
particular points of Aristotle’s doctrine, but
above all his idea of method and his concep-
tion of the unity of the sciences. The edition
of Aristotle’s works made by Andronicus of
Rhodes (fl. ¢. 70-c. 50 BC) established Aris-
totle’s idea of science as the knowledge of a
comprehensive, structured body of demon-
strated conclusions. The works of Alexander
of Aphrodisias (fl. ¢. 193-217), the first great
commentator on Aristotle, complemented
this view of the Master’s scientific corpus.

In the course of the 3rd century, however,
the range of the problems with which philo-
sophers were confronted changed profound-
ly. The success of Christianity forced pagan
writers to come to the defence of the ancient
gods and to revive the idea of philosophy asa
way of life. Making use not only of many
Platonic ideas, but also of Aristotle’s theory
of intellect, Plotinus (¢. 205—¢. 270) initiated
a new exploration of man’s interior life. His
lead was followed in the 4th century in the
philosophical schools of Syria, Pergamum,
and Athens.

Since this Neoplatonic movement also
stressed the coherence and continuity of
Greek philosophy, many writers attempted
to harmonize the thought of Plato and Aris-
totle as the two great represcntatives of the
tradition. Plotinus’s immediate pupil, Por-
phyry, took the decisive steps in this direc-
tion. In his interpretation Plato and Aristotle
both contributed to the idea of philosophy as
a way of salvation. The apparent disharmony
between them derives from the fact that
Aristotle began with sense-data and physics;
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whereas Plato started higher, with the mind
of man, and went further in divine matters. In
his Isagoge to the categories Porphyry sought
to interpret Aristotle’s logic in such a way
that it would be open to the higher realm of
the intelligible. At the same time, the logic
was expanded by Neoplatonist authors to
include Aristotle’s Rhetoric and Poetics. Sim-
plicius (fl. ¢. 530), the school’s last great
representative at Athens, was able thus to
regard poetic, rhetorical, and dialectical
argumentation as degrees of participation in
an ideal of absolute demonstration.

The Neoplatonic tradition of commentary
on Aristotle as an introduction to the higher
wisdom of Plato was represented at Athens
by two works which transformed Aristotle’s
encyclopaedia into an idealistic system. Proc-
lus’s Elementatio physica deals with change in
the sublunary world on the basis of Aris-
totle’s Physics. His Elementatio theologica
then seeks to exhibit all forms of substance -
gods, intelligences, and souls along with the
lower grades of reality — as necessary con-
sequences deriving from a single first prin-
ciple. In Proclus’s view the philosopher
should present his conclusions in accordance
with the geometric method. Euclid’s geo-
metry provided a model for arranging the
conclusions in a descending order so that they
form the ‘elements’ of a continuous chain.
This ‘synthetic’ descent presupposes an
‘analytic’ ascent bevond all hypotheses to
the principle of all things. the Platonic One.
These considerations concerning method en-
abled Proclus (c. $10-85) to bring together
three great representatives of the Greek
tradition - Plato. Aristotle, and Euclid. But
in so doing. he modified profoundly Aris-
totle’s understanding of both science and
metaphysics. By taking the One as his point
of departure. Proclus broke with the most
fundamental principle of Aristotelian science
- the principle that all reasoning proceeds
from pre-existing knowledge.

At Alexandria Proclus’s synthesis found
but little resonance. This school adopted a
conciliatory attitude to Chrstianity. Follow-
ing Ammonius Hermeae (fl. c. 500), Alexan-
drian exegesis of Aristotle’s text was sober
and philological. Paying much less attention
to metaphysics than did the successors of

Porphyry, the Alexandrians made important
contributions to mathematical studies and
natural philosophy. Some of them even con-
tested various Aristotelian notions. John
Philoponus (fl. ¢. 529) not only rejected
Aristotle’s conceptions of motion and a sep-
arate agent intellect, butalso the Neoplatonic
revision of Aristotle’s theory of science. His
demonstration in the De aeternitate mundi
(composed in 529, the year in which the
academy at Athens was closed) that celestial
matter was not incorruptible rendered ques-
tionable the entire system which Proclus had
constructed.

These Alexandrian developments deter-
mined, in large measure, the approach of
later Greek thinkers to Aristotle’s philo-
sophy in the Byzantine world. With the
abandonment of the attempt to harmonize
Plato and Aristotle in the interest of pagan-
ism, both thinkers came to be regarded
simply as one part of a long, secular tradition
of Greek philosophical thinking. The interest
of Christian theologians in Aristotle was for
the most part limited to the parts of his logic
which preceded the theory of the syllogism.
Works like John Damascene’s (c. 676—. 754)
Summa of Christian doctrine opened with a
lexicon of the philosophical terms necessary
for the formulation of Trinitarian and Christo-
logical teaching. Such lexica were based in
the main on the terminology of Aristotle’s
Categories and Porphyry’s introduction to it.

But in Byzantium the Aristotelian science
which went along with the logic never found a
real home. Greek Christians had spoken of
their attitudes to human existence as ‘our
philosophy’, opposing it to the pagan way of
life, the ‘worldly philosophy of the Hellenes'.
In accordance with this attitude, Byzantine
monasticism had little interest in Aristotle’s
natural philosophy and metaphysics, even
after it had been dissociated from paganism.
With the renewed interest in scientific know-
ledge which appeared in the urban schools
of the 10th century, attempts were made to
rehabilitate *Hellenic philosophy’ and to
bring it into agreement with Christian teach-
ing. But the Aristotelian philosophy of men
like Michael Psellus (1018-¢.1078), which
might have made the school of Constantin-
ople a predecessor of the Latin universities,
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was condemned by the Church authorities,
who saw heresies originating in the attempt
to apply the syllogism to dogma. It was only
after the fall of Constantinople to the
Crusaders that the necessity of responding
to the challenge of an increasingly sophisti-
cated Latin theology led to the composition
of compendia of Aristotelian doctrine, al-
though the debate regarding Aristotelian
methods of proof continued. Leading theo-
logians, like Gregory Palamas (1296-1359),
denied the value of demonstrative and dia-
lectical conclusions in theology, while the
strictly orthodox opposed all learning.

Arabic Aristotelianism. In Islam Aristotle
made his appearance as early as the second
half of the 8th century. The interest in Greek
medicine was the door through which he
entered. The Arabic reception of Aristotle
took place as a part of the reception of the
Greek scientific encyclopaedia. Aristotle’s
division of the sciences supplied the structure
for the encyclopaedia in which classical
authors like Euclid and Ptolemy, Hippocrates
and Galen also found a place.

The first Arabic translations of Aristotle
were based on the Syriac versions of the
works on logic made for theological use.
But with the newly awakened interest in
Greek scientific and medical works in the 9th
century and the foundation of the bayt al-
hikma at Baghdad by the Abbasid caliph, al-
Ma’miin (786-833), practically the entire
remaining corpus (the exceptions being the
Eudemian Ethics, the Magna moralia, and
the Politics) was made available, together
with the Greek commentators. A great num-
ber of spurious works was also translated.
This Baghdad corpus of translations, made
for the most part from the Greek originals,
provided a unified basis for Muslim Aris-
totelianism from Persia to Spain.

By the 10th century a tradition of study of
this corpus was well established in Baghdad.
It was at first represented both by Muslim
philosophers and by Christian Arabic writers
who understood Aristotle as a dogmatic philo-
sopher, the author of a closed system, in accord-
ance with Neoplatonic ideas. Because this
system was thought to agree with Plato in all
essentials, excerpts from Plotinus and Proclus
could circulate as the Theology of Aristotle.

In their commentaries on this corpus,
Arabic philosophers tended from the outset
to group the individual works of Aristotle
together and comment on the logic, meta-
physics, and natural philosophy as parts of a
philosophical encyclopaedia. Since the philo-
sophers thought of Aristotle’s works as
propaedeutic to the study of medicine, very
few commentaries on the practical philo-
sophy were written. And since they were less
dependent on Athenian speculation than on
the Alexandrian criticism which had served
to some extent to free Aristotle from the
Neoplatonic association with paganism,
Muslim philosophers at Baghdad were much
more able than the Byzantines to understand
Aristotle’s encyclopaedia as the value-free
science which he himself had envisaged.

But this abstract science was never com-
pletely integrated into Muslim life. The en-
cyclopaedists and bibliographers who were
not strict philosophers divided the sciencesin
a way which respected the Muslim attitude.
Alongside the ‘Greek or rational sciences’
associated with Aristotle’s name they
grouped studies concerned with the Muslim
way of life which they called the *Arabic or
traditional sciences’. These latter sciences
included the study of the Koran and the
Muslim traditions, jurisprudence (figh) and
dialectical theology (kaldm), along with
Arabic grammar and philology, history, and
literature. Philosophy remained the secular
occupation of an intellectual élite, of interest
for medical studies, but of little significance
for the religious life of the Muslim.

Some attempts were made, however, to
harmonize Muslim belief with Aristotelian
philosophy. Onc of the carliest of these
attempts involved changes in the Aristotelian
theory of science in the direction which
Proclus had indicated. The Book on the Pure
Good - better known under its Latin title as
the Liber de causis (c. 9th century) - was
ascribed to Aristotle both in the Arabic and
later in the Latin tradition. The thirty-one
propositions of this work unfold the structure
of the entire universe. The first proposition
lays the foundation for the whole tract: a
higher cause has more influence than an
inferior one because it causes the very causal-
ity of all the inferior causes. From this first
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principle the work derives first the three
orders of spiritual substance, the first cause,
intelligences, and souls, and then all the
lower grades of reality.

The Liber de causis thus substituted a
Creator for the Platonic One as the principle
of the universe. Whereas Proclus had spoken
of the outflowing of the universe from the
One and its subsequent return to the source,
the author of the De causis replaced the first
moment with the revealed idea of creation.
But this substitution did not change the
concept of science on which Proclus’s work is
based. The De causis retained the method of
the logical deduction of reality from a presup-
positionless first principle. We have in the
work to do with a concatenation of state-
ments which resembles the Elementatio
theologica in that no axioms or hypotheses
are stated at the outset.

Although the Liber de causis remained
without an echo in Islam, it represents an
important side of the doctrinal crisis to which
Muslim belief was subjected in the 9th and
10th centuries. Another side of the crisis was
the appearance of the heresy of the Mu'tazi-
lites. These adherents of Greek rationalism
came, by way of the problem of predestina-
tion and God’s justice, to the question of the
relationship between God’s attributes and his
essence and thus to conclusions which were
heretical from the standpoint of the Muslim
tradition. The need to reply to this heresy
gave rise to the social class of theologians in
Islam. According to Muslim teaching, the
faithful were obliged to strive to advance
from simple belief to certitude with regard to
the doctrines of the faith. The task of the
theologians was to supply the faithful with
logical proofs for their belief. Kaldm is for
this reason essentially apologetic in charac-
ter. The methods of proof of the theologians
were generally quite primitive, but they
forced the Aristotelian philosophers to refine
their idea of scientific methodology. They did
this by returning to Simplicius’s distinction of
sophistical. rhetorical, dialectical, and strict
demonstration.

Alfarabi (c. 870~950) in his Catalogue of
the Sciences attempts to fit ‘the traditional
sciences of the Arabs’ into the Aristotelian
division. The Catalogue treats the sciences of

language, logic, mathematics, physics and
metaphysics, and politics with figh and kaldm.
Whereas the doctrine of God is subsumed
under metaphysics, kaldm is regarded as a
practical science with the function of defend-
ing the articles of faith. Alfarabi recounts that
in pursuing this task the theologians made use
of rhetorical arguments based on the miracles
of the prophet or the supra-rational character
of the articles. They even resorted to sophist-
ical arguments against the opponents’ religion.
In case of a conflict between revealed doc-
trine and truths rationally established, they
generally had recourse to allegorical inter-
pretation of the texts. Important for the
theory of science was the distinction made by
Alfarabi, in treating of mathematics in the
third part of the Catalogue, between the
analytic and synthetic method. The synthetic
presentation of a body of doctrine in accord-
ance with Euclid’s procedure was applied
with great success in Arabic treatises like
Alhazen’s (c. 965-c. 1040) Optics.

About a century later, Avicenna (980—
1037) envisaged a reform of the science of
theology in accordance with the Aristotelian
theory of a demonstrative science. An in-
creasing preoccupation with theological ques-
tions led him to try to understand kaldm as
metaphysics. Accordingly, he distinguished
dialectical and rhetorical argumentation
from demonstrative proof and enumerated
the types of premiss which may be admitted
in each of the various forms. If the doctrine of
God is to be presented scientifically, it can
use as its point of departure only axioms,
sense-data, and the unanimous agreement
of the Muslim tradition. Through Algazel
(1058-1111), Avicenna’s conception of logi-
cal proof was influential in Muslim theology.

Whereas Alfarabi and Avicenna were Per-
sians, Averroes (1126-98) wrote in Muslim
Spain where the theologians were if anything
more reactionary than in the East. In con-
fronting them as a philosopher, he also had
recourse to the distinction between rhetor-
ical, dialectical, and demonstrative argumen-
tation. Rhetorical argumentation is adapted
to the multitude of the faithful who should
accept the Law literally. The dialectical argu-
ments of the theologians yield only error; the
miracles and mysteries of which they speak
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are the perversion of religion and the result of
the theologians’ own ignorance. Only the
demonstrative arguments of the philosophers
provide certain truths. In those cases where
demonstration leads to conclusions appar-
ently in conflict with the Law, it is necessary
to distinguish an exoteric meaning foy the
multitude and an esoteric meaning, intel-
ligible only to the élite. PhilosoPhy is the
occupation of this intellectual €lite, whose
God-given task is the free pursuit of tr}xth. By
the 14th century, however, this élite had
disappeared in Islam, along with its philo-
sophical encyclopaedias. )

Medieval Judaism also had need of Aris-
totelian science and the logic which went with
it. In Spain and southern France, Hebn?w
translators made the Muslim corpus of Aris-
totle’s works available, along with Averroes’s
commentaries and the medical works which
accompanied them. Where conflicts between
philosophy and the Jewish faith appeared,
some thinkers — of whom Moses Maimonides
(1135-1204) was the most important — held
that philosophical speculation must proce{ed
according to the theory of demonstrative
science, without regard for theological doc-
trine. Only when the philosophical and theo-
logical doctrines have been clearly defined
can one ask how the two realms are related.
In spite of this view, an increasingly critical
evaluation of Aristotle’s doctrines in the light
of the faith appeared in Judaism in the 14t‘h
century and contributed — even in thef La.tm
world - to the development of a new scientific
world-view.

Latin Aristotelianism: Scholasticism. The
works of Aristotle were made available in the
Latin West in three clearly distinguishable
stages. The first stage opened in the 6th
century with Boethius's (c. 480—c. 524) trans-
lations of Aristotle’s treatises on logic. The
second stage began in the 12th century with
the gradual translation - at first from the
Arabic and then from the Greek - of the
entire corpus of Aristotle’s works. In this
‘scholastic’ stage the attempt was made to
bring together Latin theology and Aristotelian
science, an effort which was strongly influ-
enced by Islamic philosophy. The third and
final stage in the evolution of Latin Aris-
totelianism began in the 1Sth century and

concentrated rather on the original text of
Aristotle’s works and on dealing with the
anomalies which were making the traditional
conception of the encyclopaedia of the
sciences increasingly untenable.

The first wave of translations broke on the
late Roman world. This world knew little of
Greek philosophy and science, and, apart
from some rhetorical notions transmitted by
Cicero (106-43 Bc), very little of Aristotle.
Boethius’s translations of the Organon could
have but little effect in the monastic life of
the early Middle Ages, where the conception
of language as a divine creation — directly
opposed to Aristotle’s theory — grounded a
symbolic view of the world.

In the second stage, Aristotle’s works were
received as part of a vast effort to absorb the
secular learning not only of ancient Greece,
but also of contemporary Judaism and Islam.
In the flourishing young towns of the western
Mediterranean basin, scholars manifested
increasing interest in the great works of
Greek and Arabic science and in the Aris-
totelian encyclopaedia which provided the
framework for them. But these new interests
soon came into conflict in the schools of
northern Europe, not only with monastic
traditions in theology, but also with the
attempt of some of the masters of the arts
to find in Plato’s Timaeus an understanding
of physical reality which would agree with
Genesis.

The attention of the masters was thus
turned to the need for a concept of science
which could embrace both revealed doctrine
and philosophical learning. From about the
middle of the 11th century the masters not
only used the dialectical sic-et-non method to
solve the problem of the discrepancies be-
tween authorities. They also slowly pieced
together the original fabric of the entire
Organon from hints in classical authors,
Although Aristotle’s treatises on argumenta-
tion were not available until the latter part of
the 12th century, we find in Peter Abelard's
(1079-1142) Dialectica not only tracts corres-
ponding to Porphyry's [sagoge and Aristotle’s
Categories and On Imterpretation. but also a
theory of the syllogism drawn from Boethius,
along with a treatment of dialectics and the
fallacies based on Aristotle and Cicero.



45

ARISTOTELIANISM

Even the outlines of the theory of science
which Aristotle developed in the Posterior
Analytics were worked out by 12th-century
authors. In the search for models for the ever
more pressing problem of the systematic
presentation of doctrine, the masters were
guided at first by Boethius and then by
Euclid. Boethjus had understood science in
the Aristotelian sense of doctrine which takes
its departure from first principles and pro-
ceeds by strict demonstration. The fact that
he described the method employed in his De
hebdomadibus as that of ‘mathematics and
the other sciences’ led early authors to try to
develop a general theory of scientific method
from it. Gilbert of Poitiers (¢. 1075-1154)
maintained, for example, that first principles
can be established for all the liberal arts and
in the same way for theology itself.

Euclid’s axiomatic method offered a still
better model for the systematic presentation
of atraditional body of knowledge and efforts
were made by authors like Nicholas of
Amiens (fl. ¢. 1190) to develop theological
doctrine accordingly. But about the begin-
ning of the 13th century a number of theo-
logical works appeared in which this method
was modified in the Platonic direction indic-
ated by Proclus. The most important of these
treatises was the Regulae caelestis iuris of
Alain of Lille (died ¢. 1203). In this work
we have to do with a concatenation of
interrelated statements which resembles
geometry as a structured presentation of
doctrine, but betrays its dependence on the
Liber de causis in that nothing is presupposed
at the beginning. The danger for Catholic
theology which was implicit in this method
was quickly recognized by the Church auth-
orities. Alain's attempt to present theological
teaching in a way in which nothing is pre-
supposed made it scem that he was equival-
ently trying to prove the articles of faith.

In 1210 and 12135 Aristotle’s libri naturales
-including the Meraphysics and the De causis
~ were condemned at Paris. It would seem
that these condemnations were aimed not
only at specific points of doctrine, like that of
the eternity of the world, but also at the
Platonic conception of science found in the
Liber de causis. The fact that these condem-
nations were for the most part observed

during the period between 1215 and the final
acceptance of the Aristotelian corpus at Paris
in 1255 makes these forty years decisive for
the formulation of the scholastic method,
strictly so called.

Since Aristotle’s logic was explicitly ex-
cluded from the condemnations. the masters
of arts turned their attention increasingly
to the theory of science elaborated in the
Posterior Analytics. While they worked on
the axiomatic presentation of the quadrivial
sciences of geometry (including optics),
astronomy, arithmetic, and music, the theo-
logians sought to construct their science not
on the basis of regulae like those of Alain of
Lille, but rather on the articles of faith as
unproved but certain axioms or postulates,
evident through revelation.

Parallel to the effort to forge a new tool for
the sciences ran an awakening interest in the
libri naturales. The masters in the new urban
schools of Europe learned from physicists
and physiciansin Sicily, southern France, and
Toledo of the existence of completely new
areas of knowledge, areas of which they
knew only the names. The translators who
responded to the resulting challenge added
immensely to the sum of medieval know-
ledge: Euclid in geometry and optics, Ptolemy
in astronomy and geography, Hippocrates
and Galen in medicine, and above all the
works of Aristotle, together with his Arabic
commentators.

Characteristic of medieval scholasticism
was the desire to bring this new material
together with theological teachings and the
traditional liberal arts into one comprehens-
ive body of knowledge. Working in the
tradition of the concordia discordantium,
13th-century teachers made the epoch-making
decision not to try to separate — as the
Byzantines and Muslims before them had
done — their own religious disciplines from
the profane sciences inherited from the
ancients. They attempted rather to situate
theological teaching within the Aristotelian
classification of the sciences, as it was known
through the works of Boethius and Alfarabi’s
Caralogue, and to present the whole scien-
tifically in Aristotle’s sense. In this way, a
guide for students at Paris composed about
123040 attempted to situate the plan of
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studies in the arts faculty within the context of
a complete classification of the sciences.
After distinguishing three branches of philo-
sophy - rational, natural, and practical — the
anonymous author related revealed theology
not to metaphysics, but to practical philo-
sophy, as Alfarabi had done.

In the course of the next century an
enormous amount of progress was made in
mathematics and the physical sciences. For
this development the Aristotelian natural
philosophy supplied the philosophical prin-
ciples and the encyclopaedic structure. The
newly translated commentaries of Averroes
served to establish the position of Aristotle
as ‘il maestro di color che sanno’ (Dante,
Inferno 1V 131). Within the structure pro-
vided by his works the West caught up with
Islamic lands in the natural sciences and
surpassed them in technological innovation.
The progress which was made was not limited
to natural science; it also extended to the
Aristotelian practical philosophy, which had
been relatively neglected in the Arabic tra-
dition. New translations of the Erhics and
Politics from the Greek gave rise to new
views of man’s destiny and to new secular
conceptions about the state.

The foundation for all this progress was
laid in the year 1255, when Aristotle’s works
were prescribed for the lectures in the Paris
arts faculty. From this time on the Aris-
totelian corpus provided the structure for
medieval university instruction in philosophy.
One of the first to turn his attention to
the complete Aristotelian encyclopaedia was
Albert the Great (c. 1200-80). His para-
phrases of all of the fundamental works in
Aristotle’s encyclopaedia prepared the way
for the vast commentatory literature through
which the Middle Ages assimilated Aris-
totelian science.

Both the theologians and the philosophers
saw in Aristotle the ‘maestro e duca de la
ragione umana’ {Dante, Convivio IV vi 8).
For their part. the theologians sought to
establish a concordia between Aristotle’s
conclusions and revealed doctrine. Such an
agreement had become increasingly im-
portant with the expansion of Western
Europe towards the East. The Latin faith had
to be presented to Saracens and Jews, and to

the pagan Mongols who had recently invaded
the Near East. While Christian doctrines
could not be proved, their acceptance was
thought to be able to be shown at least
reasonable, because congruent with basic
philosophical conclusions, like the existence
of God and the immortality of the human
soul, which Aristotle was thought to have
demonstrated.

In the view of Thomas Aquinas (1225-74),
the explanation of theological doctrine had
therefore to be in accord with Aristotle’s
theory of the speculative sciences. Through
Aristotle’s theory the theologians could
maintain the scientific character of their
discipline, while recognizing the autonomy
of the philosophical sciences. Just as these
sciences have their own principles, so also
theology is the particular science which has
the articles of faith as its proper principles.
The Aristotelian metaphysics supplies the
common principles for all the sciences and
can thus guarantee those basic philosophical
doctrines which support revealed doctrine.
According to the metaphysical principle of
contradiction philosophical doctrines which
entail consequences contrary to revelation
must be rejected.

But in spite of the efforts made by the
theologians, philosophy and theology drifted,
in the course of the later Middle Ages,
further and further apart. Not only did the
progress which had been made in natural
science free philosophy from its traditional
role as the handmaid of theology and give the
professors in the arts faculties a new under-
standing of their scientific vocation. The fact
that many of Aristotle’s ideas — his determin-
ism, his notion of the eternity of the world,
his denial of God's power to create an extra-
mundane void or a plurality of worlds ~
conflicted with Catholic doctrine also en-
abled the philosophers to free natural science
from the view that Aristotle was the ultimate
authority in philosophical questions.

In the year 1277 the bishop of Paris con-
demned 219 propositions. of which the
majority represented Aristotelian positions,
In accordance with the theologians® view of
the system of the sciences, the philosophical
propositions were condemned because they
entailed consequences contrary to revealed
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teaching. For this reason the condemnation
had far-reaching effects on the development
of both theology and philosophy in the later
Middle Ages. The theologians were forced
to abandon the idea of a concordia dis-
cordantium between Christian teaching and
Aristotelian philosophy and to defend the
very credibility of the Christian doctrines
they wanted to employ as the principles of
their science. The philosophers were helped
by the fact that many of Aristotle’s doctrines
were in conflict with Christian teaching to
reject the metaphysical assumptions which
lay behind many of his positions, especially in
astronomy.

In the light of the condemnation, John
Duns Scotus (1265-1308) revised the view
that Aristotle’s metaphysics could serve as a
propaedeutic to the study of revealed theo-
logy. Scotus’s conception of the subject
matter of the science of being amounted to a
critique of Aristotle’s theory of the specu-
lative sciences. Aristotle had to take sense-
knowledge as his point of departure and
could therefore draw conclusions valid in the
physical order only. But for Scotus the rev-
elation of the existence of spiritual reality
opened a new horizon for metaphysics. He
maintained that the first object of the intellect
is not sensible reality, but rather being as
such. This new definition made it possible not
only to study divinity as infinite being, but
also corporeal reality in a metaphysical way,
as the finite being which is subject to change
(ens mobile), in contradistinction to the cor-
poreal reality studied as subject to change
(corpus mobile) by the Aristotelian physics.

Theological revisions of Aristotle's theory
of the speculative sciences, like that of
Scotus, made it possible for ldth-century
philosophers to go beyond Aristotle in the
physical sciences. Aided by the idea that the
individual sciences are autonomous in their
own realm. philosophers like John Buridan
(e 1295-c. 1358) were able to develop
theories in physics - like that of the motion of
projectiles - which were independent of
Aristotle’s treatment, while mathematicians
like Nicole Oresme (c. 1320-82) turned to
areas which Aristotle had neglected, like the
theory of proportions and infinite series.

Renaissance Aristotelianisms. The Aris-

totelianism of the period 1450-1650 presents
a picture which differs radically from the
university philosophy of the Middle Ages.
The revolt against scholasticism which took
place during this period was basically part ofa
struggle between the old-established clerical
class and new lay attitudes to philosophy.
Scholastic Aristotelianism had offered a hier-
archically unified world-view, but by the 16th
century this unity had broken down, so that
we must speak in this period not of one, but of
several Aristotelianisms. At the same time,
Aristotelianism became in the Renaissance
but one among many philosophies. Whereas
in the earlier period Aristotle had been ‘the
Philosopher” par excellence, from the mid-
15th century other philosophies — Platonism,
Stoicism, Epicureanism - began to claim
attention.

This period was nourished by a third stage
in the Latin reception of Aristotle’s works.
Encouraged by the Byzantine thinkers who
brought to Italy an Aristotle unknown to the
scholastics, Latin scholars in the different
countries of Western Europe produced new
editions of the Greek text, new Latin and
vernacular translations and commentaries,
Greek editions and Latin translations of
practically the whole corpus of the ancient
Greek commentaries, and Latin versions
of hitherto untranslated commentaries of
Averroes. It is an astonishing fact that the
number of Latin commentaries on Aristotle
composed during the century between Pietro
Pomponazzi (1462-1525) and Galileo (1564
1642) exceeds that of the entire millennium
from Boethius to Pomponazzi.

In the 16th century new classes of students
and new scientificinterests led various groups
of scholars to attend to individual works of
Aristotle without reference to his organiz-
ation of science. In Italy humanist scholars
turned to Aristotle’s moral philosophy, liter-
ary critics to the teachings of the Poetics,
professional philosophers in the universities
to the natural philosophy and the biological
works. In Protestant Germany Philipp
Melanchthon (1497-1560) constructed a
new, secular Aristotelianism for the schools
which should serve the Reformation. In
France and later in England the Ramist
furore turned the attention of Aristotelians to
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questions of methodology, while scholars
concerned with constitutional reform re-
turned to the Greek text of Aristotle’s logic
for new ways to interpret legal doctrine.
Throughout Europe the Politics received
renewed attention, quite without reference
to the other parts of Aristotle’s corpus.

These developments were for the most part
alike in discarding the clerical Aristotle of the
medieval schools. Ironically, the medievals
themselves had begun the process. Thomas
Aquinas’s recognition of the Aristotelian
view that the individual sciences have their
own proper principles contributed to the
gradual emancipation of the natural sciences
from clerical control. As the sciences became
increasingly independent, the Aristotelian
classification of the sciences was itself ren-
dered more and more questionable. It was no
accident that secular thinkers of the Renais-
sance had little time for the metaphysical
speculation of earlier centuries. Aristotle’s
science had never really fitted into the clerical
mould which was formed by the medieval ap-
proach. In the Renaissance the Aristotelian
spirit of pluralism and free research led to the
disintegration of the hierarchical world-view
of the Middle Ages.

The steps toward scientific pluralism were
taken above all in Italy. Italian faculties of
arts were orientated less towards theology
than to medicine. Throughout the 16th
century the Aristotelianism they taught was
concerned primarily with the works of physi-
cal science and biology. But at the same time
much attention was paid to the question of
scientific methodology. Whereas the Aris-
totelian tradition since Proclus had concen-
trated on the deductive side of Aristotle’s
theory of science, Italian secular Aristotelian-
ism rediscovered the equally Aristotelian
method of induction. In Padua towards the
end of the 16th century, Jacopo Zabarella
(1533-89) distinguished clearly between the
two moments, relating them to Aristotle’s
division of the theoretical and practical
sciences. Whereas the theoretical sciences
use a synthetic method in the presentation
of doctrine deriving conclusions from first
principles, the practical sciences employ an
analytic method which takes its departure
from the end of an action and sceks to

discover the means and principles with which
the end may be attained.

Butthe theologians did not give up without
a struggle. The termination of the Council of
Basel had marked the beginning of a new
period in the history of the theological inter-
pretation of Aristotelian science. The idea of
a Christian Aristotelianism which had been
adumbrated by Thomas Aquinas enabled the
theologians to recognize the autonomy of the
philosophical sciences, while continuing to
maintain for apologetical purposes that
Christian revelation and Aristotelian philo-
sophy are basically in agreement. In this
context the Metaphysics was increasingly
commented on in conjunction with the
Physics and De Anima, foreshadowing the
later enumeration of metaphysical realities:
God, the world, and the human soul. This
new form of Aristotelianism developed pri-
marily in the universities of northern Europe.
But through the mendicant orders it was
brought to Italy around the middle of the 15th
century. The encounter of Christian Aris-
totelianism with its Italian secular counter-
part resulted in the radical transformation of
the Aristotelian speculative sciences.

The conflict broke out in 1516 with the
publication of Pietro Pomponazzi’s Tractarus
de immortalitate aninmae. Pomponazzi main-
tained that according to Aristotle the doc-
trine of the soul belongs to physics as a part of
the doctrine dealing with corpus animatum.
Because it is amaterial form, it is corruptible.
The attempts that were made ~ especially in
the mendicant orders ~ to meet this challenge
were based on the scarch for metaphysical
rather than physical proofs for the soul's
immortality. The Scotist definition of meta-
physics as the science of uncreated and
created being made it possible to consider the
human soul and the world as metaphysicat
objects sub ratione entis. But this possibility
implied in turn the necessity of a systematic
reinterpretation of Aristotle's philosophy in
accordance with what were regarded as its
true principles, that s, such principles as lead
to conclusions agreeing with Catholic doc-
trine. Benito Pereira (¢. 1535-1610), profes-
sor in the Collegio Romano of the newly
founded Jesuit Order, maintained that the
doctrine of the soul belonged to metaphysics.
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But because this science can treat incorporeal
reality only as cause, he proposed a division
of traditional metaphysics into two specifi-
cally distinct sciences: ‘first philosophy’,
treating ens inquantum ens, and ‘divine
science’, dealing with God, the intelligences,
and the soul per se.

The project of rewriting Aristotle was also
taken up in Iberian universities as a reaction
against the growing autonomy of natural
philosophy in the faculties of arts. The great
systematic works of the Spanish scholastics
on metaphysics attempted to present meta-
physics per modum doctrinae, that is, as an
organic whole derived from the first principles
of philosophy. In his celebrated Disputationes
Metaphysicae, the Jesuit Francisco Sudrez
(1548-1617) made the relationship of finite
reality to the infinite, creative power of God
the very foundation of his Christian reinter-
pretation of the Philosopher’s thought. The
God known through natural reason is the
principle of a system which descends through
the various divisions of finite being. Finite
being is that which can be constituted in
actual existence by God's absolute power.
because its essence contains no contradictory
notes.

Sudrez's use of the distinction of reality
into ens infinitum, ens creatum immateriale.
and ens creatum materiale provided a meta-
physical basis for the scholastic apologetics.
met the increasing need for an independent
treatment of the problem of God, and ren-
dered the growing crisis of the Aristotelian
physics as the science of corpus mobile irrel-
evant to scholastics. The distinction also
implied the division of metaphysics into the
parts which would later be called natural
theology. rational psychology. and cosmo-
logy. In this form instruction in the specu-
lative sciences was fixed for centuries,
not only in Catholic schools. but also in
Protestant academies and universities.

Despite  Martin Luther's rejection of
Aristotle and the scholastic mixture of
philosophy and theology, the Aristotelian
conception of science gained, within a
century of the Reformer’s disputation Contra
scholasticam theologiam of 1517, a central
place in Protestant universities — both in the
schools which inclined to Calvinism and in

the north German universities which tended
to a strict Lutheranism.

In those territories which inclined to
Calvinism, dogmatic theology was regarded -
much as in Catholic Scholasticism — as a
speculative science following a synthetic
method. Reformed theology began with God
as the first cause and proceeded by way of his
eternal decrees to his supremacy in the world.
Natural theology was thought to be an essen-
tial part of the cognitio Dei perfecta at which
theology was aimed. Accordingly, reformed
theologians distinguished with Pereira two
metaphysical sciences, one dealing with God
to the extent that he is accessible to human
reason, the other a universal science of being
which accounts for the principles of all the
special sciences. For the Marburg professor
Rudolphus Goclenius (1547-1628), who used
the word for the first time in his Lexicon
philosophicum (1613), ‘ontology’ has the
function of assigning each of the scientific
disciplines its proper place in a new encyclo-
paedia of knowledge.

The idea of a systematic encyclopaedia of
knowledge deriving from a single principle
was fundamental in Calvinist thought.
Theology was thought of as a part of the
body of knowledge which men have acquired
in the course of history. Metaphysics is
accordingly not a science in the Aristotelian
sense, but one of the liberal arts. Natural
theology is part of the science of spiritual
being, revealed theology is a discipline made
up of commonplaces systematically ordered
for the understanding of the Scriptures.
Philosophical conclusions are derived from
the nature of things. Theological conclusions
are derived from revelation and include not
only universal, but also contingent, facts
depending on the divine foreknowledge. In
this sense, Bartholomew Keckermann (1571/
73-1609), Clemens Timpler (1567-1624),
and Johann Heinrich Alsted (1588-1638)
published systems of the various arts in the
early 17th century.

In the territories which followed Luther’s
lead, the Aristotelian metaphysics was
thought to provide the basis for the doctrinal
unity which the princes needed for the
achievement of their political goals. The
Formula concordiae of 1577 sought to estab-
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lish a Lutheran orthodoxy, not only against
the adherents of Calvin and Melanchthon,
but also against radical Lutherans who main-
tained that there are doctrines of the faith -
like that of the Trinity - which are opposed to
reason. In the effort to combat such teachings
German philosophical textbooks, like the
Exercitationes metaphysicae (1603-4) of the
Wittenberg professor Jacob Martini (1570-
1649) and the Metaphysica commentatio
(1605) of Cornelius Martini (1568-1621) of
Helmstedt, turned to Sudrez’s notion of a
confessionally neutral, possible world which
all those who admitted the idea of creation
could accept. In spite of Lutheran reserva-
tions about the idea of a natural knowledge of
God, theologians soon came for apologetic
reasons to admit the necessity of a natural
theology. Following Pereira’s idea of a separ-
ate science of spiritual being, the Wittenberg
professor Johannes Scharf (1595-1660) pub-
lished a treatise entitled Theologia naturalis
in 1621.

Lutheran orthodoxy also attempted to
systematize revealed theology in accordance
with the Aristotelian theory of practical sci-
ence. In his Epitome theologiae of 1619
Georg Calixt (1586-1656) applied Zabarella’s
idea of the analytic method to theology, pre-
senting eternal beatitude as the end to be
reached, soteriology as the means to the end,
and Christology as its principle. Whereas
philosophical theology, which has the apolo-
getic function of demonstrating God’s exist-
ence and human immortality, employs the
synthetic method, the practical science of
revealed theology proceeds analytically from
ends to means and principles.

Modern Study of Aristotle. The last edition
of the Latin text of Aristotle’s works was
published by the Jesuit Silvester Maurus
(1619-87) in the year 1668. Although scholas-
tic Aristotelianism continued for apologetic
reasons to enjoy a shadowy existence within
the confines of post-tridentine Catholic
seminaries, the great variety of Renaissance
Aristotelianisms and the increasing attention
to Aristotle’s practical philosophy put an end
to Aristotelianism as such around the middle
of the 17th century.

Although individual works - the logic, the
biological treatises. the Politics, the Poetics -

continued to attract students, the scientific
revolution called forth new theories of what
science is and a completely new encyclo-
paedia. Since the Enlightenment, Aristotle
has been regarded not as the founder of a
hierarchical system of the sciences, but rather
as a collaborator in a great effort to under-
stand reality through empirical research in
individual, autonomous disciplines.

The publication by the Berlin Academy of
the Aristotelis opera between 1831 and 1870
and of the Commentaria in Aristotelem graeca
between 1882 and 1909 has supplied the
basis for the modern study of Aristotle and
the Greek tradition of his philosophy. The
Aristoteles latinus, undertaken by the Union
Académique Internationale in 1939 for the
edition of the medieval Latin translations,
has contributed to a new understanding of
Latin Aristotelianism.
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CHARLES M. LOHR

Aristotle

Aristotle can fairly be said to be the founder
of metaphysics as a separate discipline, as
well as one of the most influential theorists of
metaphysics. Born in Stagira in 384 nc,
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Aristotle came to Athens around 367, when
he entered Plato’s Academy as a student. He
is known to have become a lecturer in the
Academy, departing about the time of Plato’s
death in 347. After teaching in the court of
Hermias of Assos, doing biological research
on Lesbos with Theophrastus, and becoming
one of the tutors of Alexander at the court of
Philip of Macedonia, he returned to Athens
in 3354 to found his own school, called the
Lyceum or the Peripatos. He departed from
Athens in 323 because of anti-Macedonian
agitation, and died in Chalcis in 322.

Aristotle was not the first philosopher to
concern himself with metaphysical issues, but
he was the first to study metaphysics system-
atically and to lay out a rigorous account of
ontology. In some of the basic notions of his
system he is much indebted to Plato. But he
opposes Plato on fundamental issues and
shows a concern for details and application
which carries him far beyond the sometimes
vague generalizations of Plato.

Aristotle’s early treatise the Categories
provides a basic ontological theory. In
Chapter 2 of this work Aristotle introduces
the independent distinctions of entities in a
subject/not in a subject and entities said of a
subject/not said of a subject. The former
distinction is that between the "accidents’ or
non-essential characteristics and the sub-
stances they characterize: the latter distin-
guishes universal features from individual
instances. Both distinctions are original with
Aristotle, providing what have come to be
standard categorial distinctions. Aristotle
treats all entities as classified by his four-fold
scheme. and it is those which are neitherin a
subject nor said of a subject which he will
identify as the ultimate realities. In other
words, he takes as the basic independent
entities of his ontology those things which
are always (ontological) subjects and never
predicates, items such as "a certain man’, ‘a
certain horse’. Thus familiar natural objects
such as Socrates and Bucephalus become the
ultimate realities of Aristotle’s world.

In Chapter 4 Aristotle identifies ten classes
of entities: substance and nine classes of
accidents. And in Chapter 5. after distin-
guishing primary (particular) substances such
as a certain man from secondary (universal)

substances such as Man, he explains why pri-
mary substances are prior: all other entities
depend for their existence on primary sub-
stances. Thus there is a determinate structure
of reality with primary substance as its foun-
dation. Primary substances such as Socrates
are essentially Man, Animal, etc., and acci-
dentally white, literate, etc. But without
items like Socrates there would be no charac-
ters, whether essential or accidental, in the
world.

Aristotle’s physical treatises introduce
complications into the notion of primary
substance as a subject of all predications.
Scholars disagree as to whether these com-
plications mark a stepwise elaboration of
his theory or a theoretical evolution on
Aristotle’s part; and if the latter, whether the
new theory is consistent or inconsistent with
the old. In any case, one finds far-reaching
developments of substance theory in the
physical works.

The most important complication, pre-
sented in Physics I, is the introduction of
form and matter. Having set for himself the
problem of how change can take place,
Aristotle faces a special challenge in explain-
ing how the subject of all predicates, the
particular substance, can come to be. For
there is a danger that if substance comes to
be, something will have come to be from
nothing. Aristotle confronts the problem by
distinguishing matter, the underlying sub-
stratum of change, from form. The matter is
present throughout the change, but the form
comes to be present at the end of the process.
Thus form and matter are principles required
for explaining the genesis of substance.
Furthermore, the form and matter continue
in the substance that has come to be; hence
they are permanent components of the sub-
stance. Aristotle’s scheme of four causes, or
four types of explanatory factors, incorpor-
ates matter and form: the formal cause tells
what a thing is, the material cause what it is
made of; while the efficient cause tells the
source of movement and the final cause
tells that for the sake of which something
happens.

Aristotle sometimes compares the matter/
form distinction with the potentiality/actuality
distinction. The latter differs, however, in



ARISTOTLE

52

representing the states of completeness of
substances rather than their components. An
acorn is potentially an oak tree, but it be-
comes the tree in actuality only after a
process of change. Not every kind of matter is
potentially an oak tree but only the kind of
matter which will grow into the tree under
normal conditions if nothing interferes (Mer.
IX.7). Hence one can say that something is
potentially x in virtue of actually being y.
Actuality is prior to potentiality in several
senses, and especially in the sense that be-
coming is for the sake of being and matter for
the sake of form (Mer. 1X.8). Hence the
theory of actuality tends to suggest that
nature is so arranged as to have a tendency
towards the maximum amount of organiza-
tion. Aristotle assumes a pervasive teleology
in nature which he associates with the dom-
inant role of the final cause in explanation.

The matter/form and potentiality/actuality
distinctions enable Aristotle to develop
further metaphysical analyses. One of his
most important applications of the distinc-
tions is to his analysis of living things. The
soul is the form or actuality of a natural body
of the right sort (De An. I1.1). Since the soul
is the actuality of body, it is not, in general,
able to survive the body. There is, however,
an active intellect which does survive. There
is also an everlasting cosmic intelligence (or a
set of them) whose existence can be inferred
from the continued existence of motion in the
cosmos (Phys. VIII, Met. XII). This intelli-
gence, the Unmoved Mover, is an actuality
without potentiality.

The matter-form analysis can also be
applied repeatedly to physical bodies to yield
different levels of material composition: the
body of an animal or plant is composed of
non-homogeneous parts (limbs, organs,
etc.). which in turn are composed of homo-
geneous parts (tissues, etc.), which are com-
posed of combinations of the four elements
(earth, water, air, and fire}. The four el-
ements change into one another and so seem
to require a basic characterless substratum,
prime matter. Itis now controversial whether
Aristotle posited the existence of prime
matter; but if he did, the concept did not
occupy the important place for Aristotle that
it did for his medieval followers.

In the Meraphysics Aristotle subjects to
scrutiny his own metaphysical principles. Our
word ‘metaphysics’ itself derives from the
expedient of early editors of Aristotle who,
not knowing what to call his books on first
principles, called them t& pet& t& Quowxd,
the material after the physical enquiries.
Whether the fourteen books of the
Metaphysics are a unity or a collection of
disparate treatises is a matter of serious
debate. Aristotle clearly recognizes a special
study corresponding to metaphysics, which
he calls variously wisdom, first philosophy,
and theology.

But the books of the Metaphysics seem to
present different conceptions of what meta-
physics is. In Book I Aristotle identifies
wisdom with knowledge of the ultimate
causes and principles, which he identifies as
the four causes. Book IV makes metaphysics
an enquiry into the causes of being qua being,
an enquiry made possible by the fact that all
senses of being are related to a single central
notion, the notion of substance. Book VI
argues that the highest science must study the
highest genus of substance, which is the
divine, and hence this science must be
theology. Of course, it is not surprising that
metaphysics should take in studies of
causation, of ontology (the study of the basic
entities of the world), and what was later
called special metaphysics (the study of
special kinds of beings, e.g. God and the
soul); but precisely how these enquiries were
related in Aristotle’s mind remains obscure.

The most interesting and difficult section of
the Metaphysics consists of the central books
- VII, VIII, and IX. Whatever may be the
case with the other books, the central books
evidently belong together as a connected
series. Books VII and VIII deal with the
problem of what the ultimate reality is: is it
the form, the matter, or a composite of the
two? The problem scems to arise as a diffi-
culty in reconciling the apparently simple
substance of the Categories with the complex
substance composed of matter and form
described in the physical treatises. In the
Categories there is no problem as to what the
real substance is: it is the individual of a
natural kind, such as Socrates. But if we now
analyse substance into form and matter, it is
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unclear which entity is the ultimate reality. In
fact, Aristotle rejects the composite (e.g.
Socrates) in Chapter 3 of Book VII, and he
argues that matter is too indeterminate to be
substance. This leads one to expect a straight-
forward argument to make form the ultimate
reality. Aristotle goes on to discuss essence,
which he seems to identify with form, but his
study of essence is inconclusive. and it tends
to suggest that primary substance is some-
thing universal such as Man. In Chapter 13
Aristotle brings his examination of essence to
a sudden halt with a pointed argument that
substance cannot be universal. In Chapter 17
he explores the idea that the formal cause, by
unifying the components in a complex, is the
ultimate reality; and in Book VIII he invest-
igates the claim of form in the sense of
actuality to be substance. Book IX deals with
the general theory of potentiality and actu-
ality without. however, explicitly resolving
the problems raised in Books VII and VIII.

The problems of substance can be seen as
deriving from Aristotle’s tendency to espouse
three jointly inconsistent claims: (1) form is
substance. (2) form is universal, and (3) no
substance is universal. Modern interpreta-
tions of Aristotle typically try to justify on his
behalf the rejection of one or other of the
claims. But there is no consensus concerning
which claim to reject. nor how to reject it.

Despite his difficulties in clarifying the first
principles of his theory. Aristotle uses his
metaphysical concepts to great effect,
organizing the whole range of his philo-
sophical theories around them. His syllogistic
logic, the first system of logic developed, is
closely related to the theories of substance
and predication of the Caregories. His theory
and practice in science consist of attempts to
identify and define essential properties of
substances. And his ethical and political
thought is based on a determination of the
full actualization of human potential - in
other words. on the essence of the substance
man. Since man is a rational animal and also a
social animal, the best life for him will be
rational life in a society.

Thus although Aristotle did not provide
clear answers to his own ultimate questions
about being, he produced a highly integrated
system in accordance with his metaphysical

insights. The scope and rigour of his thought
have continued to inspire generations of
philosophers. Due to a variety of factors,
including the unavailability of his works at
various times, he has suffered periods of
neglect followed by remarkable revivals.
Aristotelian revivals occurred in the lst
century BC, the early Middle Ages among the
Arabs, the 12th-13th centuries ap in the
Latin tradition, the 15th—16th centuriesin the
humanistic tradition, and the 19th and 20th
centuries in the context of such diverse
causes as metaphysical realism and ordinary
language philosophy. Moreover, there has
existed since the first revival a tradition of
commentaries on Aristotle’s works that was
for many centuries a major vehicle for sci-
entific and philosophical publication. A.N.
Whitehead’s remark that the history of philo-
sophy consists of a series of footnotes to Plato
can be said to apply much more literally to
Aristotle than to his master.

In particular, Aristotle’s theory of sub-
stance, modified to suit different ages, con-
tinued to be the dominant ontological theory
down to the 18th century. Thus Descartes’s
metaphysical dualism was a theory which
posited two ultimate kinds of substance,
thinking and extended substance. Spinoza,
Leibniz, John Locke, and George Berkeley
developed their own theories of substance by
modifying traditional Aristotelian concep-
tions. David Hume's attack on the notion of
substance provoked Kant’s account of sub-
stance as a pure concept of the understanding.
While the concept of substance has largely
been displaced by other ontological prin-
ciples in recent times. Aristotle’s theories of
matter, form, essence. potentiality, actuality,
and causality have made lasting contributions
to the language and theory of philosophy and
science.

See also: Aristotelianism.
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DANIEL W. GRAHAM

,erstrong, David M.

Anmstrong (born 1926) is one of Australia’s
leading contemporary philosophers. The
basic subjects of Armstrong’s writings are, on
the one hand, the nature of mind and its
various states — which he studies systematic-
ally from a decidedly materialist point of view
_ and, on the other hand, general ontological
problems, especially concerning universals
and laws of nature.

Armstrong (1961) argues that the main
theories of perception may be conceived as
answers to the question “What is the direct
object of consciousness in perception?”
While representationalism and phenomen-
alism answer that the direct object of percep-
tion is always a phenomenal entity, a so-
called sense-datum or sense-impression,
direct realism holds that the direct object
when we perceive is never anything but a
physical existent. Armstrong raises a number
of objections to representationalism and
phenomenalism, and develops a version of
direct realism which reduces perception to
the acquiring of beliefs, or inclinations to
believe in, particular facts about the physical
world. He then seeks to explain the pheno-
menological similarity between  sensory
illusion and veridical perception by appeal
to the fact that identical beliefs are acquired
in each case. The difference is explained by
the respective falsity or truth of the beliefs
acquired.

Later (1968) he develops a general account
of the nature of mental states and mental

concepts, an account which divides into two
logically independent parts. One part is a
conceptual analysis, an analysis of what we
mean when we talk about the mind or
particular mental states. The other part is an
empirical hypothesis about the ontological
status of mental phenomena. The first part
is the fullest articulation of the causal or
functionalist analysis of mental concepts, the
central idea being that when we ascribe a
mental state to a person we are saying that the
person is in a state which is brought about by
certain stimuli, and which in turn has a
certainrole in the causation of his behaviour.
But this causal analysis entails nothing about
what kind of states play these causal roles;
it is topic neutral, compatible with both
materialism and its denial. Armstrong urges,
however, that the results of modern science
provide overwhelming evidence for the view
that the inner states are identical with phys-
ical states of the central nervous system.
Armstrong (1973) gives a detailed account
of belief. A belief state is characterized as a
complex mental state, which, following F. P.
Ramsey, is compared to a map of the world, a
map in the light of which we are prepared to
act. Armstrong then goes on to advance a
version of the correspondence theory of
truth, according to which belief states corres-
pond or fail to correspond to states of affairs
in the world. On the issue of knowledge,
Armstrong defends an ‘externalist’ view, one
which construes knowledge as a true belief
standing in some natural relation to the
situation that makes the belief true. Causal
theories of knowledge are rejected, and a
‘reliability’ theory developed, the notion of
reliability invoked being a nomic one.
Roughly, the idea is that a knower is a
reliable indicator of states of affairs in the
world in that by physical necessity he believes
that p only if it is the case that p.
Armstrong (1978) is devoted to the prob-
lem of universals. Armstrong argues that
there are universals; that is, properties and
relations. Various forms of nominalism and
transcendent realism are criticized and a
realism of a non-relational, immanent sort
is defended. According to this immanent
realism, universals are governed by a prin-
ciple of instantiation to the effect that a
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property must be a property of some par-
ticular and a relation must hold between
particulars. Denying uninstantiated univer-
sals involves denying that a universal corres-
ponds to every general term. Thus he rejects
the notion that what properties there are is to
be determined semantically. He calls the
realism that results from simply moving from
meaningful general terms to universals that
are the meanings of these terms ‘a priori
realism’. Against it, he advocates an ‘a
posteriori’, or ‘scientific realism’, which holds
that just what universals there are in the
world is to be decided a posteriori in the light
of total science. One of the most interesting
aspects of his theory is the way it links
universals and causal powers such that every
universal bestows a characteristic causal
power on the particulars which instantiate it.

Armstrong (1983) ties his theory of univer-
sals to the topic of laws of nature. After
criticizing the regularity theory of laws of
nature, according to which such laws are
simply universal generalizations, he develops
a theory of laws of nature as contingent
relations between universals, relations he
calls ‘nomic necessitations’. It is urged that
these relations between universals entail the
corresponding regularity. while the regu-
larity fails to entail the relation between
universals. The theory is then extended to
functional and probabilistic laws.
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RICHARD SCHANTZ

Art

Metaphysical theorizing about art. especially
in this century, has mainly focused on two
central questions:

1. The first problem is about how par-
ticular works of art are identified or
individuated: for instance, which are
the criteria for identifying a musical
performance as an instance of a par-
ticular work of music?

2. The second problem concemns the
general categorial construction of art-
works: what kind of entities are works
of art?

Of course, an answer to one of these ques-
tions will be closely related, both logically
and causally, to answers to the other, and
favoured positions with regard to both reflect
larger strategies in general comprehensive
ontology or metaphysics.

Discussions of the identity of works of art
have to a large extent focused on the relation
between art and physical objects. Reductive
materialism in the arts which identifies art-
works with physical objects simpliciter
(e.g. C. J. Ducasse, 1929, The Philosophy of
Art) has been forcefully rejected (Hoffman
1962), and the prospects for a successful
analysis of the ontological status of artworks
within such a framework are minimal. First of
all, in the arts of music and literature there is
no single physically located entity with which
to identify what we call ‘the work of art’; we
cannot identify the work of art with any
particular instance of it. And, second, even
in those arts — such as painting and sculpture —
where there is a particular physical object
which is a candidate for such an identifica-
tion, difficult problems arise if a complete
reduction is made: we customarily ascribe to
works of art representational and expressive
properties, but such properties cannot, it has
been argued, be ascribed to physical objects
simpliciter (Wollheim 1968). Margolis (1980)
has proposed a non-reductive materialist
account with his analysis of works of art
as “culturally emergent and physically em-
bodied entities”, which avoids the difficulties
mentioned above by construing artworks as
something embedded in, but not reducible
to, physical objects. The very nature of the
entity thus embodied and the embodiment
itself, however, remains to be more fully
explained.

Idealism with respect to art, mainly associ-
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ated with the Croce—Collingwood tradition
(most clearly stated in R. Collingwood, 1938,
The Principles of Art), identifies the work of
art with a mental state, e.g. an ‘imaginative
experience’, in the artist. The physically
located objects (or events) referred to when
speaking of art are merely attributed the
status of being ‘records’ of the mental state
(i.e. the artwork) within the idealist frame-
work. The basic common-sense assumption
that works of art are public objects (or
events) can thus not be accommodated within
this framework. Nor can it account for the
fact that artworks, once created, are thought
to persist in time and space, independent of
the mental life of the artist. Furthermore, in
those cases where there is a discrepancy
between the mental state of the artist and the
product of his creative efforts, the idealist will
be committed to the position that the mental
state is the work of art, and that the piece
exhibited at museums, theatres, and so forth,
is a false ‘record’ of it.
Another kind of idealist theory is provided
by Arthur Danto (The Transfiguration of the
Commonplace, 1981). According to him, an
artwork cannot be identified with a ‘real
thing’, e.g. a physical object, since it may be
the case that of two objects indistinguishable
in their perceptual properties, only one is an
artwork; for instance, although Marcel
Duchamp's Bottle Rack is perceptually indis-
tinguishable from another bottle rack, never-
theless the former but not the latter is a work
of art. A central thesis in Danto’s philosophy
of art is that to decide whether somethingisa
work of art or not requires a ‘theory’ (the
word is used in a weak sense, to be equated
with ‘structure of thought') and an artworld’.
Artworks are ‘metaphors’ with their own
interpretations as constitutive parts of them -
e.g. Duchamp’s Boutle Rack is *a-bottle-rack-
as-art”: hence, artworks refer to themselves
and to art in general. Dantos theory is
tailored to fit artistic developments of this
century, such as found art, conceptual art,
and so forth, but it claims applicability to
traditional art as well (which, however, is
highly debatable since these kinds of art
appear to differ in many crucial respects).
Apart from some obvious obscuritics in
Danto’s ontology of art - ¢.g. in what senses

are the expressions ‘metaphor’ and ‘inter-
pretation’ used? — it either suffers from
circularity, or is parasitic upon a concept of
art left unexplained in the theory.

It has been widely debated whether all arts
can be given the same ontological construal,
or if it is necessary to make some basic
distinctions between different ontological
categories of art. Joseph Margolis (1980), for
instance, belongs to the former group and he
subjects artworks of all kinds to an over-
riding analysis within a general theory of
cultural objects. Philosophers such as
Richard Wollheim (1968) and Nicholas
Wolterstorff (1980), on the other hand, have
argued for the need to divide the arts into two
basic categories: the singular and the multiple
arts, respectively. Artworks belonging to the
former, e.g. paintings, sculptures, etc. are
particulars with physical and temporal
location; whereas artworks belonging to the
latter, such as, for instance, musical and
literary works, etchings and engravings are of
a more abstract sort (e.g. types or kinds),
capable of being multiply exemplified or
instantiated in space and time (by perform-
ances, copies, etc.), but which do not
themselves admit of physical or temporal
location. Nelson Goodman (1968) proposesa
different kind of categorization with his divi-
sion between the ‘autographic’ and the “allo-
graphic’ arts. This division is explained as
follows: a work of art belongs to the auto-
graphic arts if and only if the distinction
between original and forgery as applied to it
makes sense; if not, then it is an allographic
artwork. Hence, the concept of authenticity
is thus what marks the distinction. It seems
hard to save the autographic-allographic
dichotomy from collapsing into the division
between the singular and multiple arts; being
autographic coincides with being singular,
and being allographic with being multiple.
Goodman, however. argues otherwise, and
contends that there are autographic artworks
that are both singular and multiple depending
on what stage of their production we are
considering.

The problem of individuation and identi-
fication in the arts is particularly perplexing
with regard to music and literature, owing to
the possibility of multiple instantiation of
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works belonging to these art forms, and the
question is how the numerical identity of the
work is ensured in its various instances, i.e.
the performances and copies of the work.
The controversy has been whether to adopt
formalist or contextualist criteria of identi-
fication. The choice between the two differ-
ent approaches is ultimately determined by
one’s view of the role of the ontologist of art:
should he capture the actual structure of our
thought and talk about art, or should he
provide ‘a better structure’?

Roman Ingarden (1930, Das Literarische
Kunstwerk) has in his phenomenological
account of the literary work suggested that
the work is to be seen as ‘derived from’ its
realizations on the part of its reader. This,
however, generates the problem of explain-
ing how the work can remain the same, given
increases in the number of realizations and
varying realizations. Many philosophers in
the last decades (e.g. Stevenson 1957,
Wollheim 1968, and Wolterstorff 1980) have
maintained that the type/token distinction is
central in the ontology of art. and they have
proposed that literary and/or musical works
of art are universals (types or kinds). with
performances and/or copies as their tokens
(or instances}. Much of the discussion has
centred around the problems of the relation
between type and token (work and instance).
and the status of the type. It has been debated
whether tvpe and token can share properties
(Wollheim) or share predicates (Wolterstorff).
Margolis (1980) has pointed out the diffi-
culties which arise if the tvpe is construed as
something ontologically distinct from its
tokens, and his own proposal is that works of
artare ‘tokens-of-a-type’ and that types per se
are only heuristically introduced in order to
facilitate the identification of two ‘tokens-of-
a-type” as ‘tokens-of-the-same-type’ (it is
unclear in what respect this solves any prob-
lems). Those committed to a nominalist
position would be inclined to construe types
as classes of instances (see e.g. Goodman
1968); there is. however, a difficulty in con-
struing artworks as classes. which consists in
the consequence that e.g. a work of music
would change over time as the number of
performances belonging to the class was
increasing. Platonistically minded philo-

sophers (Kivy, 1980, “Platonism in music: a
kind of defense” and Wolterstorff 1980) have
proposed a realist account of, primarily,
works of music as universals, construing them
as abstract sound structures, pre-existing
prior to instantiation and conception. Kivy
argues that musical works are discovered,
not invented, existing before discovery as
musical possibilities: in this framework we
thus have to distinguish between those works
that have been discovered and those which
have not. Jerrold Levinson (1980, “What a
musical work is”) has argued against the
construal of musical works as pure sound
structures in his historicist account of musical
works as sound structure types which are
indicated (created) at a certain time, by a
certain composer, and with specific means of
performance integral to them.
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Artefacts

To thank Apollo for saving the lives of
Theseus and his fourteen passengers, the
Athenians would each year send Theseus’
ship on a sacred voyage from Piraeus to
Delos. As the ship required continual repair
involving substitution of new planks for old,
Plutarch records that several years on a
debate arose amongst Athenian philosophers
about whether the ship currently making the
voyage was the same ship as the ship Theseus
had sailed to Crete (Life of Theseus §22-3;
see also Plato’s Phaedo, 58A, 87). Thomas
Hobbes embellished the example by sup-
posing that as the old planks were removed.



ARTEFACTS

58

they were saved by someone who later put
them together in the same order (De corpore
II, 11). Which is the ship of Theseus, this
person’s construction or the ship currently
sailing to Delos? David Wiggins (1980, p. 93)
notes that if admirers of Theseus were to
decide to raise amonument to him and put his
ship on it, they would want the re.cor_lstructed
ship — but priests of Apollo might insist on the
other candidate.

The example threatens cross-temporal
identity criteria for artefacts. It seems too
extreme to hold that replacing a part of an
artefact amounts to destroying that artefact
and bringing a new one into existence. On the
other hand, permitting complete replace-
ment of parts through time leaves room for
the rival candidate reconstructed from the
original parts. Those with one set pf intf:rests
may say that the reconstruction is identical to
the original thing; those with another: l.hat
the descendant is identical to the original
thing. Such problems lead Wiggins to express
a certain scepticism about the ontology of
artefacts: “there is a point to be found in
Aristotle’s doctrine that natural things are
the real beings par excellence to which every-
thing else is secondary” (p. 98).

The question of how much an artefact can
change its original composition through time
and remain the same has a modal analogue:
how different could a given artefact have
been from the outset? Again it seems too
restrictive to insist that a given artefact couid
not have originated made of slightly different
components. But then we are off down a
slippery slope of possible worids to a world
where the given artefact is made of totally
different components from the outset,
whereas, intuitively, we think a given artefact
could nor have originated from totally differ-
ent components (Chisholm 1968).

Some have seen in this puzzle a reason to
doubt that §5 is the correct system of modal
logic to capture our informal notions ‘of
metaphysical  possibility and  necessity
(Chandler 1976, Salmon 1986). Suppose A is
our actual artefact, X is a world where it
originates with a make-up not too different
from its actual make-up, and Y is a world
where the artefact which originates is too
different for us to agree that it is our actual

artefact. Yet the number of parts changed
between the actual world and X, and X and
Y. may be the same. If that amount of change
preserves identity, then by transitivity, the
artefact in Y is the actual artefact. But if we
lay down an accessibility relation between
worlds, then the principle of identity preser-
vation for an amount of change m can be
stated as: if Wis a world where A exists then
there is some accessible world W* where A
originates changed to some degree k <m. In
our example, X is accessible from the actual
world and Y is accessible from X. But if Yis
not accessible from the actual world, we do
not have to concede that it is possible for A to
have originated with a degree of difference
2m, only that it couid have been possible. In
this set-up, accessibility is not transitive, so
S5 has been rejected. However, there is
also another resolution of the puzzle which
preserves 85 and draws a closer parallel
with Sorites paradoxes, in which the non-
transitive accessibility relation between
worlds is replaced by a non-transitive counter-
part relation between worldbound individuals
(Lewis 1968, 1986; Forbes 1983).

Work on artefact identity has wider signi-
ficance for identity problems in general. Can
conclusions drawn in the modal case be read
back to the temporal case? It seems not: even
if we agree that an artefact could not have
originated from totally different parts. we can
still say that it can come to have totally
different parts, so long as we deny that a
constitution which is possible at some time in
the career of an artefact is ipso facto a
possible original constitution for it. There is
also a sense in which problems about
personal identity parallel problems about
artefact identity, suggesting the possibility of
an argument to the conclusion that persons
are “not real beings par excellence™ (Partit
1984, Johnston 1987).
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Artificial Intelligence

By artificial intelligence (often abbreviated
to ‘Al’) is meant a domain of research,
application, and instruction that is concerned
with programming computers to perform in
ways that, if observed in human beings,
would be regarded as intelligent (Simon,
foreword to Shapiro 1987). The term was first
coined for the Dartmouth Summer Research
Project on Artificial Intelligence in 1956,
where Allan Newell, Clifford Shaw. and
Herbert Simon presented one of the first
artificial intelligence programs, the Logic
Theorist, a program capable of proving on its
own a number of theorems from Principia
Mathematica. Today. artificial intelligence
can generally be considered to be a discipline
of computer science which focuses on methods
and techniques for dealing effectively with
large search spaces. Since the early stages of
its development, it has led to new program-
ming languages, techniques for representing
knowledge and states of the world, and
methods for scarching and making infer-
ences. The main applications today cover
speech recognition and natural language pro-
cessing, image recognition and processing,
robotics. tutorial systems. and so-called ex-
pert systems for various application domains,
which seek to take over the role of the expert
-e.g. in medical diagnosis or oil prospecting.

The philosophical basis of artificial intelli-
gence consists in the view that thinking and
problem-solving consist essentially in the
manipulation of symbols (Allan Newell,
“Physical symbol systems™, 1980). According

to this view, intelligence depends only on a
system’s organization and functioning as a
symbol manipulator. Since a computer is an
interpreted automatic formal system, the
claim is that human thinking and problem-
solving can in fact be simulated on a com-
puter. While the computer simulation of, say,
a thunderstorm does not, of course, result
in a thunderstorm, it is the case, according
to artificial intelligence, that the computer
simulation of a cognitive process itself actu-
ally is such a cognitive process, since both the
simulated and the simulating rely on the same
principle of symbolic manipulation. This
position, which sees computer programs as
providing explanations of psychological pro-
cesses, has been called the ‘strong’ thesis of
artificial intelligence (John Searle, Minds,
brains, and programs, 1980, p.2). The more
modest view, which claims that computer
programs are a useful and powerful tool for
researching into the human mind and for
testing and verifying psychological explana-
tions, has been termed the ‘weak’ thesis of
artificial intelligence.

The strong thesis is based on the so-called
Knowledge Representation Hypotheses
widely accepted in Al-research:

Any mechanically embodied intelligent process
will be comprised of structural ingredients that a)
we as external observers naturally take to repre-
sent a propositional account of the knowledge that
the overall process exhibits, and b) independent of
such external semantical attribution, play a formal
but causal and essential role in engendering the
behaviour that manifests that knowledge (Smith
1985).

Thus, the basic elements of a representation
system are considered to play a double role.
For an observer they function as semantically
interpreted signs, while within the system
they play only a formal-syntactic role. Both
levels of consideration are non-trivially re-
lated. because every admissible formal-
syntactic manipulation of these ‘structural
ingredients’ can be given an admissible (ex-
ternal) semantic interpretation. To the extent
that a representing system is based on a
formal model of the semantics intended by
the observer, it can then be considered as
intelligent.

There is no doubt that artificial intelligence



ARTIFICIAL INTELLIGENCE

60

has led to important technological innova-
tions. It also represents a substantial chal-
lenge to traditional philosophy and psycho-
logy. Although artificial intelligence is rooted
to a large extent in the views of the Vienna
Circle with respect to epistemology and
philosophy of science, and can even be said
to continue and elaborate these within the
framework of computer science, it was in no
small part responsible for overcoming be-
haviourism as the standard paradigm of psy-
chological research, and has significantly
contributed to the development of cognitive
science. From the philosophical point of
view, one of its main contributions consists in
the demonstration that it not only makes
scientific sense to refer to mental states and
cognitive processes, but that itis also possible
to treat of them scientifically in an exact
manner. That is, it is possible to take into
account the introspectively available content
of a cognitive process, the how of an intelli-
gent solution to a problem, an idea which
significantly broadened the scope of epi-
stemology at a time when anti-mentalism was
still very much to the fore.

While the weak thesis of artificial intelli-
gence is uncontroversial, the strong thesis,
insisting on a non-metaphorical similarity
between minds and programs, has been criti-
cized on various grounds. John Searle
{Minds, Brains, and Science, 1984) rests on
the intuition that human beings know what
they mean, and that they have an immediate
understanding of meaning. In contrast, it is
conceivable that Al-systems only mimic
understanding, and that in reality their
capacity to understand symbols is borrowed
from us human beings, who first assigned
meaning to these symbols. Searle concludes
that programs may be necessary, but that
they are not sufficient to cause understand-
ing, or mental phenomena in general. The
causation of mental phenomena, according
to Searle. requires in addition a certain kind
of biological stuff. viz. the brain.

While Searle attacks the functionalism of
artificial intelligence, a challenge has been
directed also with respect to the computa-
tional paradigm which lies at its root by so-
called connectionist approaches to com-
puting. While standard Al-rescarch still

relies on the von Neumann (i.e. sequential)
model of computing, connectionism advoc-
ates a highly parallel computational para-
digm based on the idea that pieces of in-
formation are represented on a non-symbolic
level by very simple computing elements
(e.g. neurons) that communicate by exchang-
ing simple messages. Complex computations
are then carried out by virtue of massively
parallel interconnecting networks of such
elements. As Schnelle (“Elements of theor-
etical net-linguistics”, 1981) and Feldman
(“Connectionist models and their properties”,
1982) have argued, the brain, and in par-
ticular the processing of natural language,
appears to function in a highly parallel,
distributed manner, allowing for the inter-
action of many levels of knowledge. The
charge raised by connectionism against
artificial intelligence is not that the program
or goal of the latter is misguided, but that
in view of the combinatorial nature of arti-
ficial intelligence problems the symbol-
manipulation approach might better be sub-
stituted by a connectionist approach.

Finally, Dreyfus (What Computers Can't
Do, 1985) and Winograd and Flores (Under-
standing Computers and Cognition, 1987)
have argued that understanding and problem-
solving always take place in a framework of
communication, and that the individualistic
approach to thinking and understanding
assumed by artificial intelligence (and con-
nectionism, for that matter) is therefore
inadequate. Understanding, according to
their criticism, is not a fixed relationship
between a representation and the things
represented; rather, it is a commitment to
carry out a dialogue within the common
world-knowledge of both speaker and hearer
in a way that permits new knowledge to
emerge. Thus they explicitly call for a critical
assessment of the initial goals of artificial
intelligence, and for a new conception of how
computers, intelligent or not, can be integ-
rated into people’s lives.
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GERHARD HEYER

Atomism
I: Classical Theories

Atomism evolved as a solution to an onto-
logical problem. In criticism of the theories
held by earlier pre-Socratic philosophers,
who had stated that the whole universe had
developed from one material principle (e.g.
fire)., Parmenides of Elea (5th century Bc),
the most prominent member of the Eleatic
school, taught that generation and destruc-
tion are absolutely impossible. since they
imply the transition from not-being to being
or vice versa. True being has never come into
existence nor will it ever perish. it is un-
changeable, immovable. and indivisible.
Later philosophers then had to form a
theory which would be both in accordance
with this ontological principle of the Eleatics
and able to account for the obvious pheno-
menon of change in the physical world. After
the attempts of Empedocles (c. 492—. 432 Bc)
and Anaxagoras (¢. 500—c. 428 Bc). which
revealed a slight inclination to a corpuscular
conception of matter. it was Leucippus (fl. ¢.
450 Bc). the founder of a philosophical school
at Abdera about 4308c. who developed
atomism as an answer to this problem.
Generation and destruction are the result not
of a transition from not-being to being or vice
versa, but of the combination and separation
of entities — i.e. indivisible, indestructible,
and immutable particles which are too small
to be seen. Their indivisibility is ascribed in
the main to their solidity. Since locomotion of
the atoms is the basis of physical change.
Leucippus had to adopt a second principle to
make locomotion possible: the void, the

existence of which had been denied by the
Eleatics.

Starting from these two principles, the full
and the empty, Leucippus and his better-
known pupil Democritus (c. 460—. 3708c)
evolved a mechanistic theory both of the
formation of the universe and of the things
within it. The atoms are eternally in spon-
taneous motion through the void. As aresult,
they collide with one another and become
entangled or dispersed. The entanglement of
atoms is a purely mechanical process, based
on complementary forms (e.g. convex and
concave atoms, hook and eye). The collision
of larger aggregates of atoms causes a vortex
in which the finer ones go to the periphery,
the larger ones to the middle. Due to this
process of condensation and thinning, a
world is formed with an earthy centre and the
small, agile particles of the celestial spheres
around it.

Since all the atoms are alike in substance
and without ‘sensible’ qualities, they differ in
only two respects: shape (there is an infinite
variety of atomic shapes) and size (and
probably, as a consequence, weight). All
‘secondary’ qualities of the compounds
originate in the shape of the particles and
in their position and arrangement in the
aggregate. Taste, for example, originates in
the shape of the atoms, colour in their
arrangement. Every sensation is due to the
efflux of particles from the bodies sensed;
sight results from fine films or images which
are constantly being thrown off the surface of
things and travel through the air to the eye,
where they stir the soul-atoms by direct
contact.

These are the major outlines of the first
materialistic world view denying divine in-
fluence and any sort of plan in the universe.
All processes happen with necessity, as
Democritus points out, resulting from the
entanglement or dispersion of colliding
atoms.

Atomism had already suffered harsh criti-
cism from Aristotle when it was revived by
Epicurus (¢. 342/1-271/0 8¢). His motive was
mainly ethical. The materialistic world view
of the eurly atomists was well suited to his
main aim of freeing mankind from the fear of
the gods and of punishment after death.
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Compared with the theory of Leucippus
and Democritus, there are significant altera-
tions in the detail of Epicurus’s doctrine.
First, weight becomes an important factor
with regard to atomic motion. It causes the
particles to fall perpendicularly through the
void. Since collisions would thus be imposs-
ible (the speed of all bodies falling through
the void being the same), Epicurus intro-
duces a new idea into the theory of atomic
motion: the atoms swerve at random from
time to time. Thus an element of chance
replaces the stern Democritean determinism.
The collision of atoms causes entanglement
or dispersion and thus motion in all directions
- the precondition of a cosmogonic process.
There is also some modification as regards
the shape of the particles. The atoms, which
are physically indivisible because of their
hardness. can be divided by thought into
minima of extension. Size and shape of the
atoms result from the number and the
arrangement of these minima. Since there isa
certain limit on the size of atoms, the number
of atomic shapes is finite.

Some sixty years before Epicurus, Plato (in
his Timaeus) had developed a corpuscular
theory of matter which is more an intellectual
experiment than a physical conception. It
combines the Empedoclean notion of the
four elements with atomistic ideas and geo-
metrical speculation. Only four different
shapes of particles exist, the purest three-
dimensional geometrical figures, the regular
polyhedra. Each shape is characteristic of the
particles of one element: the tetrahedron of
fire, the octahedron of air, the icosahedron of
water, and the cube of earth. This theory
probably originates in the speculation of the
Pythagorean Philolaus (5th century Bc). The
properties of the elements are largely due to
the shape of their particles. Thus fire burns
because of the sharp edges of its tetrahedral
corpuscles. Plato’s theory differs from that of
Democritus in two important respects. First,
Plato denies the existence of an extended
void. There are only small intervals between
the corpuscles. Sccond, the particles are not
indivisible. [n order to account for the trans-
formation of one element into another, Plato
holds that the particles can be split up into the
clementary triangles that form their surfaces.

Due to the different number of these tri-
angles, one particle of air, for example, can
be divided into two particles of fire.

Because of its speculative character Plato’s
theory exerted no strong influence on natural
philosophy of later times, whereas Demo-
critus’s atomism was taken over by several
philosophers, who, however, tried to modify
some of its extreme positions. Thus the
Pythagorean Ecphantus of Syracuse (4th
century BC) taught that the motion of the
atoms through the void is directed by a
divine force. Heraclides Ponticus (c. 390-
3108c) based his theory on corpuscles that
are susceptible of certain secondary qualities.
Strato of Lampsacus (head of the Peripatetic
School from 288/4 Bc) made a distinction
between an extended separate macro-
vacuum and a micro-vacuum dispersed be-
tween the particles of the aggregates. Deny-
ing the existence of the first, he adopts the
second in order to explain the transmission of
light and the compressibility of air. This
theory was later taken over by Philo of
Byzantium (3rd centurysc) and Hero of
Alexandria (1st century ap). In medicine,
atomistic concepts were used by Erasistratus
of Ceos (c. 300-2408c) and Asclepiades of
Bithynia (c. 120-308c), who regarded the
obstruction of small pores through which the
particles must pass as the cause of diseases.

Beyond this, however, atomism was not
widely accepted in antiquity, as all the lead-
ing philosophical and medical schools re-
jected it. Its main failure was that it could not
account for the order and regularity in natural
processes and for the fact that the nature of a
compound is often completely different from
that of its components.
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Atomism
II: Medieval Theories

Standard histories of atomism assert that the
Middle Ages are characterized by the virtual
absence of corpuscular theories. This opinion
has recently been disproved (see Pabst 1985).

As a result of the general separation of the
West from Greek culture and language in late
antiquity, the thinkers of the Middle Ages
had no direct contact with the writings of the
ancient atomists and with the accounts of
them in Greek sources. Nevertheless, a host
of detailed information about Democritean
and Epicurean atomism was passed down
in Latin texts of both profane (e.g. Cicero,
Calcidius, Servius) and patristic (e.g.
Lactantius, Ambrosius/Basilius, Augustine)
provenance. On the other hand. only faint
echoes of the Platonic theory were known to
medieval philosophers. since the section
about geometrical corpuscles had not been
included in the partial translation of the
Timaeus by Calcidius.

In the early Middle Ages. interest lay
mainly in the lexical. not in the physical
aspects of atomism. From Isidore of Seville
(c. 560-636) onward. many writers concern
themselves with the meaning of ‘aromus’ and
with the major outlines of the Epicurean
theory. but none of them explicitly states
whether or not such atoms exist.

The revival of atomism coincided with the
general revival of natural philosophy in the
12th century. Not vet influenced by the
Aristotelian world system and its hylo-
morphism. philosophers sought for a natural-
istic explanation of all physical phenomena.
tracing them back to the four elements and
their qualities.

In the tirst half of the 12th century, atom-
ism was accepted by nearly all leading
philosophers and thus reached a general
popularity it had never enjoyved before and
would not enjoy again for almost 500 years.
Odo of Cambrai (d. 1113) seems to be the
first to have explicitly stated that all bodies
are composed of particles which are indi-
visible because of their smallness. Shortly
afterwards (between 1110 and 1120). Ade-
lard of Bath, a pioneer of rational science
whose work had been inspired by the Arabs,

published his atomic theory. Matter consists
of invisible and indestructible atoms which
are able to move independently and even
collide. There is, however, no void. Like the
ancient atomists, he adopts atomism in order
to explain generation and destruction as the
combination and separation of particles.

We encounter the first elaborate corpus-
cular theory in the works of William of
Conches (c. 1080—¢. 1154), the most prom-
inent member of the School of Chartres, a
loosly knit group of Platonist philosophers
with a particular interest in natural philo-
sophy. One source of inspiration for him was
Galenic medicine. Galen (c. 130—c. 201) had
defined an element as the éAdyLotov pépLov
of the bodies, meaning that it is the last part
of a body which is not to be resolved into
simpler substances. This definition reappears
in the Latin translation of the Kitab al-Maliki
of the Arabian physician Ali ibn Al-Abbas
(10th century) that had been made by Con-
stantinus Africanus (c. 1010/20-87). Here we
read that an element is the ‘minima et simpla
corporis compositi particula’. But still, no
corpuscular conception is intended. It was
William of Conches who was the first to
interpret this definition as the basis of an
atomic theory. There are, he held, four kinds
of particles that possess the specific qualities
of the elements; the particles of fire, for
example, are hot and dry; those of water are
cold and moist. These particles represent the
pure elements; whereas the visible sub-
stances of fire, air, water, and earth are
mixtures of all kinds of atoms named after the
prevailing type of atom. The elementary
corpuscles form all bodies by cohesion. They
are, however, without extension, i.e. puncti-
form, their indivisibility being due to their
smallness and not to their hardness, as the
ancient atomists had held. This view, com-
mon in medieval atomic theories, laid them
open to the Aristotelian criticism that in-
divisibles without extension can never make
up a continuum.

The notion of particles which correspond
to the elements and possess their specific
qualities (a naive anticipation of the
Daltonian system) was widely accepted in
12th-century thought. The theory of William
of Conches was taken over almost verbatim
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by the author of a commentary on Martianus
Capella attributed to Bernardus Silvestris
(fl. c. 1150) and by Vincence of Beauvais
(d. 1264). It probably also exerted a strong
influence on Peter Abelard (1079-1142) and
on the author of the treatise De generibus
et speciebus. These two latter philosophers
support also the position of mathematical
atomism, the view that all geometrical bodies
are composed of points. Accordingly,
Abelard holds that physical bodies are com-
posed of indivisible, punctiform particles.
Bodies are formed in natural processes by
mechanical mixture of the four different
kinds of elementary corpuscles. The author
of De generibus et speciebus, in contrast, is
somewhat closer to Aristotelian hylomorph-
ism. The punctiform atoms which, according
to him, make up all extended bodies can be
considered as mere corpuscles in the mind,
but in reality they always bear the substantial
forms (= qualities) of the elements. The
compound is, however, not simply a mixture
or an aggregate of elementary particles. It is
a new nature, determined by a substantial
form of its own (down to the ‘Socratity’ of
Socrates). The corpuscles account merely for
the extension of the body: a certain number
of them are required for the substantial form
to supervene.

In contrast to this, Hugh of St. Victor
(c. 1100-41) inclines to a mechanistic ex-
planation of physical processes. He uses
atomism to distinguish between the divine
faculty of creation and the phenomenon of
generation and destruction in the physical
world. Generation and destruction are
nothing but combination and separation of
pre-existing atoms. God alone can create or
destroy entities. The form of bodies depends
on the arrangement of the atoms, a change in
their appearance on the locomotion of atoms.

The notion of different particles possessing
the qualities of the clements gave rise to one
serious problem. As Thierry of Chartres (d.
before 1155) put it: How c¢an the ¢lements be
transformed into one another (as had gener-
ally been assumed since ancient times) if their
particles differ in their essential qualities and
especially in weight and size? Thierry's solu-
tion is revolutionary. The particles of the four
elements are, he holds, essentially alike. The

differences between light and heavy elements
originate in the different firmness of the
connections between the particles. While the
particles of earth stick firmly to one another
and cannot move independently, the firmness
of the connections gradually decreases up to
fire, where each particle may move freely
without adhering to any others. The differen-
tiation of matterinto four elements originates
in the whirling motion of the lighter elements
which presses the particles in the centre
together and thus causes them to adhere
firmly to one another. Thierry was the first to
recognize that the four elements are nothing
but four different states of atomically struc-
tured matter (solid, liquid, gaseous, and
‘fiery’). The transformation of one element
into another originates in the gradual loosen-
ing of the connections between the particles.

On the basis of Thierry’s conception,
the author of an anonymous treatise, De
elementis, evolved an atomic theory which is
probably the best devised of the whole
Middle Ages. Asin Thierry, the elements are
simply different states of matter, due to the
different firmness of the connections between
the atoms. Each element is characterized by
the specific intensity of motion or ‘kinetic
energy’ of its individual particles. The atoms
of fire exhibit a rapid whirling or oscillating
motion (there is no void) independently of
one another, whereas the atoms of earth
do not move at all in relation to each other.
The most revolutionary innovation of our
anonymous author is that he traces all quali-
ties of the elements back to one quantitative
factor: the characteristic intensity of motion
of their individual atoms. The effect of heat-
ing or burning exerted by fire may serve as an
example of this dynamic-mechanistic system.
Due to their high “kinetic ¢nergy’, the par-
ticles of fire penetrate the solid body, collide
with its particles, loosen the connections
between them and set them in motion indi-
vidually, a motion similar to their own. Thus
the substance becomes gascous, or at least
liquid.

The second half of the 12th century also
saw some minor corpuscular theories. The
atomic structure of matter was accepted by
Peter of Poitiers (¢. 1130-1205) and the
authors of two commentaries on Plato's
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Timaeus. At the end of the century, Urso of
Salerno revived the notion of particles which
possess the qualities of the elements. There
are twelve different species of corpuscles,
since each element exists in three forms (the
upper, middle, and lower form). Qualities
which are alike induce the corresponding
particles to cohere in mixture.

At the same time, the Aristotelian argu-
ments against atomism, and especially
against the theory that indivisibles without
extension might make up a continuum, be-
came known through the translations of the
writings of Arabian Aristotelians and were
increasingly accepted by Western philo-
sophers. In the first half of the 13th century,
the reception of the Aristotelian world sys-
tem led to a virtual eclipse of atomism. An
original version of mathematical atomism is
found in Robert Grosseteste (c. 1168-1253)
who taught that the extension of the universe
was created by the infinite multiplication of
points of light and matter. Each quantity
consists of a certain infinite number of such
points. Corpuscular conceptions were also
used by him as an explanation of heat and
sound.

The precondition for a revival of atomism
in the 14th century was a thorough criticism
of the Aristotelian arguments. Mathematical
atomism was revived by Henry of Harclay
(1270-1317). Walter Chatton (d. 1343/4).
and Gérard d"Odon (d. 1349). all of whom
held that points can form a continuum
secundum distinctos situs. The arguments of
these thinkers were employed by Nicholas of
Autrecourt (c. 1300—c. 60). Like the ancient
atomists. he taught that generation, destruc-
tion. and change originate in the locomotion
of indestructible atoms. In seeking to account
for locomotion, expansion. and contraction,
he becomes the first medieval atomist to
accept a micro-vacuum, while denying the
existence of an extended macro-vacuum. In
criticism of the Aristotelian theory. he states
that points with different situalitas constitute
a continuum. and that motion consists of
instantaneous jumps from one point (or
atom) to another and rests of different length
on the points.

Nicholas is, however, an isolated figure in
1dth-century thought. The domination of the

Aristotelian world system and the hostile
attitude of the Church prevented atomism
from regaining the popularity it had enjoyed
among the naturalists of the 12th century.
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Attribute

*Attribute’, ‘property’, ‘quality’, ‘feature’,

“trait’, ‘aspect’, ‘characteristic’, ‘moment’ are

all different terms for roughly the same idea:

namely, the ontological complement to

objects (or substances). Attributes are what

objects have (in some sense or other). Where

objects are concrete, determinately located

in space and time, and logically self-sufficient

- it is held - attributes, the other primary
constituent of reality, are abstract, of no
definite location, and somehow metaphysic-
ally incomplete. The distinction between an
object and its attributes is one of the oldest in
philosophical thinking, beginning with Plato’s
Theory of Forms in the Phaedo, Republic,
and Parmenides, continuing with Aristotle’s
discussion in the Categories, and of central
importance in the metaphysical thought of
Spinoza, John Locke, Leibniz, Kant, Hegel,
Edmund Husserl, and almost all philo-
sophers since. In this article I shall employ
‘attribute’ as the most inclusive term for the
sort of metaphysical item with which we are
concerned. reserving the term ‘property’ for
the most important or fundamental sub-
category thereof ~ such things as being red,
being 6 feet tall. and being an electron.

On the linguistic level, attributes are what
are ascribed to objects by the predicates —
adjectival or verbal expressions - of standard
subject/predicate statements; e.g. ‘Horace is
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a bald acrobar or ‘Heather runs quickly’.
They are often said to be referred to, or at
least invoked by, such predicates, much as
the objects in question are referred to by the
subject terms employed. Having identified an
object of discourse we go on, in such state-
ments, to describe it, to say what it is like or
how it is behaving, to characterize it as
distinct from other things; in so doing we are
ostensibly indicating what its various attri-
butes (properties, qualities) are — what attri-
butes it possesses or exemplifies, to use two
standard terms for the connection between
an object and its attributes. The list of an
object’s attributes tells us in what respects it is
similar to and in what respects dissimilar to
other objects; attributes are what objects
have, or may have, ‘in common’.

On a simple picture, then, there are the
things that basically make up the world —
objects — and then there are also, in some
sense, the ways, manners, or modes of exist-
ing that those objects manifest or exhibit -
their attributes, roughly speaking. A full
description of the world, on this picture,
would have to give at a minimum both all the
objects it contained, and all the attributes
possessed or exemplified by those objects;
that is to say, a tally of all the individual states
of affairs — understood as the having of an
attribute by an object ~ comprised in the
world.

Nominalism, C ptualism,
Some philosophers deny the existence of
attributes altogether (and of abstracta more
widely), viewing them as either just shadows
cast by language, especially general terms
(nominalism), or else as projections of
manufactured divisions existing only in the
mind (conceptualism). Nominalists divide as
to whether the applicability of the same
predicate or general term to a number of
individuals is to be taken as a brute fact, or
is to be further explained by appeal to a
primitive notion of resemblance among in-
dividuals belonging to the class in question.
On a realist perspective, adopted for the most
part in this article. attributes exist as fully
as do concrete individuals, and arc what
grounds and possibly even explains the
applicability just mentioned; the individuals
to which a predicate applies in common

Real:

indeed share something, namely, an attribute
which they all individually possess.

Attributes clearly differ from sets or classes,
though to every attribute there corresponds,
ina given world, the set or class of things that
possess it. Since sets are construed exten-
sionally, the set of things having a kidney and
the set of things having a liver are the same
set, but the attribute of having a kidney is
manifestly not the same as the attribute of
having a liver; this is part of what is meant by
saying that attributes are ‘intensional’
entities.

Attributes as Universal. Attributes have
generally been taken to be a species of
universal, ontologically distinct from con-
crete particulars and instantiated by them,
occurring (actually or potentially) at many
places and times, and wholly present, insome
sense, wherever and whenever they occur.

Among those who accept attributes as
universals there has traditionally been dis-
pute (e.g. between Plato and Aristotle) as to
whether such attributes can subsist in com-
plete independence from particulars whose
lot it is, generally, to possess them, or
whether they are instead logically insepar-
able from such particulars, dependent on
them for existence. (The issue is sometimes
framed as one of the ‘transcendence’ or
‘immanence’ of attributes.) Such dispute con-
tinues to the present day, with some philo-
sophers (David Armstrong, David Lewis)
convinced there are no uninstantiated attri-
butes and others (N. Wolterstorff, Michael J.
Loux) as adamant that there are, and that the
existence criterion for an attribute is proper-
ly that it be logically possible for an object
to be the corresponding way (e.g. freckled
and 10 feet tall), regardless of whether any
object actually is.

An additional aspect of attributes viewed
as universals, related to though not equival-
ent to their possible dependence on particu-
lars for existence, was emphasized notably
by Gottlob Frepe (Funktion und Begriff
1891), and later by Peter F. Strawson. Frege,
who discussed attributes under the rubrics of
‘concept’ and ‘function’, pointed out of such
entities that they were peculiarly ‘unsatur-
ated’ - that they seemed to call for objects to
‘complete’ them, to fill the metaphysical
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‘holes’, as it were, in their being. Now,
although this idea naturally arises out of
reflection on the logical form of predicates in
alanguage (‘_is 8’), it appears to transcend
the grammatical and to testify to something
further: that even if attributes can exist
uninstantiated, it is in their nature, nonethe-
less, to be instantiated (possessed, exhibited)
by objects, that, perhaps, we cannot under-
stand what they are outside of that possib-
ility. The notion, at least, of attribute seems
to presuppose that of object, i.e. attribute-
haver; whether the notion of object in turn
presupposes the notion of attribute, or even
that of way of being, is less clear.

Next, there is the question (historically
denominated the problem of the ‘One Over
the Many), when attributes are regarded as
universals, of exactly how they can in their
entirety attach to or be present in a multitude
of numerically distinct objects; and, re-
latedly, whether such attributes constitute
parts, albeit non-spatial ones. of the objects
which exemplify them. Finally, we might
mention the issue of our access to the kind of
abstract entity which is a universal attribute:
opinions differ as to whether attributes are
perccived in and through their instances.
intuited intellectually. discerned via reason-
ing. or scientifically discovered.

Attributes as Particular. Though attributes
are today usually conceived of as universals.
some philosophers. notably G.F. Stout
(1860-1944). have proposed that the attri-
butes (characteristics) of things are all of
them actually particulars. unique to the ob-
jects having them and in no way shared.
repeatable. or multiply instantiated. This
proposal has its roots in Aristotle. who
suggested that whiteness could be “in” Socrates
in such fashion as to make it his exclusive
possession, and the notion was in fact also
widely accepted in late medieval philosophy,
as well as by Edmund Husserl. More recently,
the conception has been developed further
by philosophers such as D. C. Williams and
Keith Campbell, who dub these absolutely
particular attributes ‘tropes’, and who argue
that universal attributes are in effect to be
reduced to them, as e.g. sets of maximally
resembling tropes.

One might, of course, countenance attri-

bute particulars as well as familiar universal
attributes - allowing that there is both, say,
redness in general, possessed by a given
billiard ball, and also, non-identically, that
billiard ball’s very own redness. But it is
possible that only certain kinds of attribute
can intelligibly be particularized, can intel-
ligibly be thought capable of assuming a
particularized form; if we agree to denomin-
ate as qualities attributes of the sort ¢-ness,
then it may be that qualities can be particular-
ized in the fashion envisaged by Stout, but
that properties — attributes of the form being
¢ ~ cannot. And this at root may be because
properties (e.g. being round) and qualities
(e.g. roundness) are conceived to be different
sorts of attribute, the one indivisible con-
ditions incorporating and expressing ways of
being (e.g. round), and the other abstract
stuffs, partitionable into bits and admitting of
more and less (see Levinson 1980).

Objects and Their Attributes. Attributes
are said to be possessed or exemplified bs
objects. But what, exactly, is this relation o.
tie supposed to be? There is an intimacy
between an object and its attributes — be-
tween a thing and the ways it is - that seems to
confound any attempt to explicate this satis-
factorily. F. H. Bradley, in fact, argued that it
could not be explicated (Appearance and
Reality, 1897), and that the whole idea of a
relation between object and attribute was
confused. Against it he offered his famous
Regress argument: if in order to constitute a
state of affairs an object and an attribute must
be related by exemplification. then exempli-
fication, it stands to reason, must itself
be related to both object and attribute, by
some yet further relation, call it meta-
exemplification, which would in turn need
another relation to connect it to both exem-
plification and the attribute ... and so on
without end; on such premise, thus, astate of
affairs cannot even be constituted. On the
one hand, we may ask whether Bradley’s
regress is as vicious as it appears, for it is not
clear that such a state of affairs on the
standard conception really requires or
involves, rather than merely generates, such
an infinite sequence of relatednesses. On the
other hand. where properties (e.g. being ¢s)
are concerned. we might wish to regard the
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exemplification or possession of a property by
anobject as something of a fagon de parler, as
a misleadingly externalized expression of a
fundamental situation consisting in an object
being a certain way, where the being involved
- predicative being - is acknowledged from
the outset as primitive. We might rest with
saying that certain properties were the prop-
erties of a given object, i.e. were the object’s
properties, where this was the case just in so
far as the object was certain (correlative)
ways, but abandon talk of possession.
Another difficulty in how objects and attri-
butes are related is almost the obverse of the
preceding; if in thinking about the possession
relation we come to doubt whether attributes
can ever manage to conspire with objects to
form states of affairs, then in thinking hard
about these objects riiemselves we begin to
wonder whether they are anything more than
their attributes taken collectively, whether
they do not in fact dissolve without a trace
into the states of affairs of which they were
formerly thought to be constituents. The
view that objects are not fundamental entit-
ies, but are instead collections or configura-
tions of attributes, is usually called the
*bundle’ theory of objects, and has its roots in
George Berkeley and David Hume. But it is
indeed hard to see how an assemblage of
properties can amount to a thing, with noth-
ing to ‘have’ them. One response to this,
favoured by Bertrand Russell, among others,
is to say that a spatio-temporal region is the
real bearer of the properties involved. This,
however, generates its own oddities: Can
such a region be made of tin? Can it be sweer,
or heavy? Another response is to posita ‘bare
particular’ - a pure, inherently uncharacter-
ized subject. attained in abstraction by pro-
gressively stripping away from an object all of
its real determinations - and to declare this
the ultimate bearer of the object’s attributes.
But the identity and individuation conditions
of such an entity are at best clusive, and
the oxymoronic air of something which is in
itself uncharacterized yet the possessor of
all characteristics reduces even further the
attractiveness of this option. Itis possible that
the distinction between ‘thin’ and ‘thick’
particulars, advanced by Armstrong -
roughly, objects conceived of as in, and as

tantamount 1o, states of affairs — may do
something to alleviate the conceptual strain
we have been describing.

Two Conceptions of Properties. One tradi-
tion of reflection on properties (the central
kind of attribute) takes them to be akin to
propositions, thoughts, meanings, or con-
cepts —that is to say, entities whose being and
individuation are tied to and grounded in the
structure of thinking and language. Proper-
ties are thus seen as accessible to more or less
a priori investigation; a difference in concep-
tion, in a thinkable way of being, is sufficient
for difference of properties. Of course some
apparent properties, e.g. being a barber who
shaves everyone who does not shave himself,
turn out not to be properties, because they
are not really limning any coherent way of
being, but this too is discoverable by abstract
thought. This viewpoint, which we might
label the intensional one, has been evident in
the present essay, and is the dominant one
in writings of philosophers such as Frege,
Russell, G. E. Moore, R. M. Chisholm, and
N. Wolterstorff. In this tradition, some
notion such as synonymy or cognitive equival-
ence, supported perhaps by a distinction
between standard and non-standard property-
designators, is taken to provide an adequate
criterion of the identity of properties. A
criterion sometimes offered in a similar spirit.
necessary (rather than merely actual) co-
extensiveness, is somewhat too weak to serve
the purpose: it fails to distinguish geometrical
properties such as being triangular and being
trilateral.

A contrasting tradition considers proper-
ties to be part of the structure of the physical
world and thus discoverable only through
empirical enquiry, as figuring in scientific
explanations, and as having in all cases causal
cfficacy. From this viewpoint, which we can
label the carsal-nomological one, two items
might be identified as the same physical
magnitude (to use a term of Putnam) even
though conceptually distinet, and thus dis-
tinct properties. by the above standard - for
example, having o temperature of 100°F and
having a ntean molecular kinetic energy of K.,
or being blue and being disposed o reflect
light of wavelength W under conditions C. As
can be seen, such a conception of property
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serves an interest in inter-theoretical reduc-
tion. It also goes hand-in-hand with the
postulation of narural kinds — groupings that
exist in the world independent of our classi-
ficatory decisions. In this tradition, some
notion such as occupying the same causal role
in nature, or having the same place in an
ultimate scientific account of the world, is
taken as providing the right sort of criterion
for identity of properties. Philosophers who
primarily think of properties in this sense
include Hilary Putnam, Peter Achinstein,
Armstrong, and possibly Saul Kripke. Rela-
tions between the intensional conception and
the causal-nomological conception are ex-
plored in depth in a recent work by George
Bealer.

Properties as World Functions. In possible
world semantics, attributes (in particular,
properties) are often taken to be functions
from possible worlds to sets of individuals in
those worlds — intuitively, those individualsin
each world that possess the property formally
aimed at. Distinct properties are identified as
distinct such functions: e.g. the property of
being mischievous is the function that takes as
argument any possible world and gives as
value the set of things which are mischievous
in that world. While obviously an advance on
identifving a property with actual extensions
(which. as noted before. would equate saving
a kidney and having a liver). this still at base
extensional conception is incapable of hand-
ling distinct but necessarily coextensional
properties (mentioned above). Furthermore,
while such a conception is undoubtedly useful
in formal endeavour. the evident presuppos-
ing of the notion of attribute needed to
motivate the conception casts doubt on its
prospects for illuminating what attributes
themselves actually are.

Distinctions among Attributes. A number
of distinctions among attributes seem both
salient on retlection. and important for the
proper tormulation and investigation of
many philosophical problems. Some of these
are as follows. Intrinsic vs. extrinsic proper-
ties: the former pertain to a thing's nature, to
what or how it is in itself, the latter do not.
The extrinsic/intrinsic property distinction
may be equivalent to that of relarional vs.
non-relational properties, the former being

such as to involve ineliminably a relation to
some further thing; e.g. being beloved of
Goethe, being denser than molybdenum. The
distinction between primary and secondary
qualities, popularized by Locke, may be a
special case of this, a secondary quality, but
not a primary quality, entailing a relation to
perceivers. Categorical (or manifest) vs.
hypothetical properties: the former only con-
cern how an object is in the actual world, the
latter —e.g. modal, dispositional properties —
how it is in other possible worlds as well.
Sorial vs. characterizing properties: the
former specify a thing’s basic kind or category,

e.g. being a tiger, while the latter are purely

qualitative, e.g. being hard, there is a real

issue as to whether the first type are ana-

lysable in terms of the second. Simple vs.

complex properties: the latter are logical

compounds of the former, generated through

conjunction, disjunction, negation; it is un-

clear whether items of the second type

deserve, inall cases, full acknowledgement as

properties.

A particularly crucial distinction for meta-
physics is that of essential vs. accidental
properties: the former attach to an object in
any possible world, or throughout any pos-
sible change in which the object endures,
whereas the latter properties do not; essential
properties are the properties a thing must
have or retain to be the very thing itis. Unlike
the other distinctions just reviewed, the
status of essential vs. accidental property is
one that may quite obviously be relative to
particular objects. (The notion of essence, of
course, derives from Aristotle, and was con-
ceived by him as that which the real definition
of an entity would provide.)

Finally, relationships between whole
classes of properties, e.g. physical ones and
mental ones, have been the subject of much
investigation recently, with the concept of
supervenience — a relation of grounding or
determination — being a central focus.
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JERROLD LEVINSON

Aufbau-Theories

In his Der logische Aufbau der Welt (Berlin,
1928), Rudolf Carnap set himself the twofold
task of framing a general theory of construct-
ing (or rather, reconstructing) the objects of
empirical knowledge from a certain basis and
of establishing, if only in the form of an
incomplete sketch. one such constructional
system of the empirical world. These object-
ives being, of course, interconnected, the
notion of an Aufbau-theory may be taken to
cover both constructional theory as such and
the various constructional systems supposed
to be capable of being effected within the
framework of the theory.

Carnap espouses in his Aufbuu the view,
shared by Moritz Schlick (1882-1936) and
anticipated by the leading neo-Kantian Ernst
Cassirer (1874-1945) in 191(), that objectivity
depends not on content but on structure.
Thus a constructional system must introduce
its objects by purely structural descriptions.
Consequently the basis of the system must
comprise, besides ‘ground clements’, also
one or more ‘ground relations’ supplying the

domain of the ground elements with the
necessary structural features. From these
primitive relations, then, the other objects of
the system are to be obtained by way of
constructing classes and relations in ascend-
ing order. Hence the constructional method
must be extensional.

Ontological theses emerge in different con-
nections within the Aufbau enterprise. To
begin with, there is the distinction between
the concepts of constructional or empirical
reality, and metaphysical reality. The ques-
tion ‘Is x real?’ pertains to the former concept
when it is answerable by constructional (em-
pirical) means. When, on the other hand, the
question asks for an answer which is in-
dependent of any constructional process or
empirical verification, the concept of reality
in play is that of metaphysical reality. This
is reality “characterized by independence
from cognizing consciousness” (§175), as
Carnap puts it in a language which is due to
the considerable influence of neo-Kantian
idealism on his early thought. These idealistic
overtones notwithstanding, the distinction at
hand clearly anticipates in all essentials the
celebrated distinction between internal and
external questions of the later Carnap.

There is, however, an ontological differen-
tiation also within constructional reality. The
objects of a system which are introduced as
classes or relations are said to be only *quasi
objects’ with respect to the ground elements,
which means that the name of such an entity
is nothing but a ‘convenient abbreviation’
(8160). But this doctrine, designed to rule
out any ontological commitment concerning
classes and relations, is left without any
genuine support. Apparently Carnap was led
to it by his inclination, when speaking of
reduction in his Aufbau, to treat a proposi-
tion about an object construed as a class ora
relation of whatever order on the basis of
some other objects as if it were a proposition
about those other objects (see, e.g., §119)
thus he may have come to think even the
positing of relations as primitives to be onto-
logically innocent. The doctrine of quasi
objects being unfounded. constructional
theory is bound to give rise, for any construc-
tional system, to a rather liberal ontology of
classes and relations (Quine 1953, p. 39).
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Lastly, there is to be mentioned also a
certain correspondence relation that is re-
quired to hold between a constructional
system and the empirical world thus re-
constructed. It is postulated that the ground
relations must be ‘founded’; that is, they must
not only be structurally isomorphic to, but
actually “correspond to some experienceable,
‘natural’ relations™ (§154). This postulate
is designed to ensure that a ground relation
has a counterpart in the actual world of
experience. However, it amounts to an ap-
peal to intensional contents and is thus at
variance with the proclaimed extensionalism
of constructional theory (Kiing 1963).

The Aufbau project was carried further by
Nelson Goodman in his The Structure of
Appearance (Harvard, 1951). Goodman
bases Aufbau-theory on broader foundations
than Carnap had done. He loosens the ad-
equacy criteria for constructional descriptions
to structural isomorphism, and abandons the
ambitious demand that a constructional sys-
tem should be able to map the entire empirical
world. The logic underlying a Goodmanian
system may be either the calculus of classes
and relations, the logic of Carnap’s original
Aufbau, or the calculus of individuals out-
lined by Goodman, so that a system may
be either platonistic or nominalistic. Again.
the basic elements of a system may be
either concrete or non-concrete individuals
(qualities): in the former case the system is
called particularistic: in the latter. realistic.
Thus the ontology of a system may be
“platonistic and realistic. or nominalistic and
realistic, or platonistic and particularistic. or
nominalistic and particutaristic” {Goodman
1951, p. 107). The system sketched in
Carnap's Aufbau (and carefully analysed by
Goodman) is according to this classification
platonistic and, having “elementary experi-
ences’ as ground elements, particularistic;
whereas the system Goodman himself con-
structs in his book is realistic and, in con-
formity with his pronounced view on the
topic. nominalistic.

Subsequently Goodman has extended the
scope of his Aufbau enquiries to cover also
representational systems such as works of art,
and has thereby come in some respects close
to Cassirer’s attempt at a theory of symbolic

forms. At the same time, the idealistic tend-
encies of Aufbau-theory, which Camap
believed himself to have banished by relegat-
ing idealism to what is external and hence
without cognitive content, have come in
Goodman’s thought to the fore. In his Ways
of Worldmaking (1978) he defends the thesis
that the creation of representational systems
of all sorts is a making of worlds and here he
expresses more than once his basic agree-
ment with Cassirer, Camap’s name being
mentioned in the book only in connection
with the ‘notoriously dubious’ internal/
external dichotomy (Goodman 1978, p. 114).
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WERNER SAUER

Augustine

Augustine (354-430), bishop of Hippo in

North Africa, exerted a lasting influence over

the course of Western philosophy through

the more than 100 works comprising his

literary endeavour. During his nine-year-

long association with the Manicheans, he

embraced a world-view which was largely
materialist, pantheist, and dualist. While in
Milan (386), he first came into contact with
Neoplatonic philosophy - Plotinus (c. 205—
¢. 270), Porphyry — which strictly subordin-
ated all beings to a spiritual principle. Au-
gustine’s conversion followed shortly there-
after. and he subsequently identified the
principle with the God of biblical revelation
(see Conf. 7.21). His reading of the doxo-
graphies familiarized him with the doctrines
of all the most influential philosophical schools;
nevertheless, throughout his entire life he so
preferred the teaching of the Platonists that,
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despite an increasingly critical appraisal of
them later in his life, he largely identified
himself with their doctrine (see C. Acad.
3,20,43; De Civit. Dei 8,5.10-12). With their
assistance he not only fought against
Manichean dualism, but against other
heretical and schismatic doctrines as
well, and laid the foundation for his own
theological thought.

Augustine was familiar with ancient philo-
sophy’s tripartite division into physics, logic,
and ethics (see De Civit. Dei 11,25). He
understood physics to be the study of the
nature of things (Philosophia naturalis: De
Civit. Dei 8,6) later referred to as ontology.
He also knew that this study ontologically
preceded those concerned with cognition and
action, and that it occupied an undisputed
position of pre-eminence, as is demonstrated
in his treatment of ‘res’ before ‘signa’ in the
De doctrina christiana. The essence of a thing
(res) is either changeable or unchangeable,
but being is itself virtually unchangeable:
“Being is the name for the unchangeable. All
things which undergo change cease to be
what they were and begin to be what they
were not” (Serm. 7,7). Such a description
pertains only to God and to the divine
domain. God possesses “true being, pure
being, genuine being” (ibid.). Within this
sphere of unchangeableness also belong
those philosophical ideas which Augustine
called "unchangeable reasons’ (rationes in-
commutabiles: De div. quaest. 46) and which
were absolutely identical with God’s thought.
Divine attributes such as eternity, omni-
potence. omniscience, etc. are derived from
the unchangeableness of divine being. God
alone truly exists: “he truly exists because his
existence is immutable” and “in God to live,
to know, to be blessed is one and the same as
to be” (De Civit. Dei 8,6; cf. also De Trinit.
5,2,3). Augustine frequently interpreted Ex.
3,14 (*] am who am™} in terms of the Greek
philosophical conception of the purely spir-
itual nature of unchangeable being.

Augustine differentiated those "intelligible
things’ (res intelligibiles) which pertained to
God from other lower, but still relatively
speaking ontologically superior, ‘things’, by
designating the latter ‘changeable things’ (res
muiabiles). Their existence consists in both

being and non-being: “For anything whatso-
ever, regardless of its excellence, if it is
changeable, it does not truly exist because
true being does not exist where non-being
exists” (In Joann. Evang. 38,10). One of the
most significant organizing principles for
Augustine’s ontology is found in his pairing
of the terms ‘changeable-unchangeable’
(mutabile-inmutabile) which he frequently
employed within his analysis of the structure
of being. Being, then, is as a matter of
principle organized in accordance with a
tripartite division: the corporeal which is
subject to changes both in space and in time,
the spiritual which undergoes only temporal
changes, and the divine which undergoes no
changes whatsoever (see Ep. 18,2).

Augustine’s ontology was interwoven with
his doctrine on creation. In his work De
natura boni, a compendium of his ontology
composed in 400, Augustine accepted the
basic Neoplatonic position on the ontological
goodness of all beings, modified it to conform
to creation theology, and defended it against
Manichean doctrine: “Moreover, every
nature is a good in so far as itis a nature™ (De
nat. b. 1). The apex of all ‘goods’ is the
‘unchangeable good’ (incomenutabile bonitm)
which Augustine identified with the Creator,
the “supreme good’ (summum bonum). The
natures of all beings are created out of
nothing (de nihilo) and are ‘goods’ whether
they be ‘great’ or ‘small’, ‘celestial’ or
‘terrestrial’, ‘spiritual’ or ‘corporeal’. All
‘changeable things’ (mutabilia), beginning
with those “close to the supreme good™ and
extending to the “very least, which are re-
mote from the supreme good™, give naturesa
fundamental order, the ‘hicrarchy of being’
(Denat. b. 1), within which the human being,
made up of an immortal soul and a mortal
body (sec Serm. 154, 10,15; In Joann. Evang.
19,15), occupies a middle position.

The ‘changeable things’ derive their exist-
ence from participation in “certain original
and principal forms of things, i.e.. reasons,
fixed and unchangeable™ which Augustine
called ideas and “which are contained in the
divine intelligence™ (De div. quaest. 46.2).
These. then, are “good by participation in
some other good . . . the supreme good™ (De
moribus eccl. 2,4,6). This notion of ‘par-
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ticipation’ (participatio) corresponds to the
Platonic doctrine of uédeELs and clarifies the
relationship not only between creation and
the Creator, but among created realities as
well. The ontological notions of similitude
(similitudo) and dissimilitude (dissimilitudo),
which reveal the extent of participation in
such a way as to make comparisons between
individual realities possible, also give some
indication as to their overall position in the
hierarchy of being. Participation, then, is
properly located in the sphere of the change-
able as a combination of similitude and
dissimilitude: “even those things which are
alike by participation admit of unlikeness™
(De div. quaest. 23). With an increase in
‘similitude’ comes a corresponding decrease
in ‘dissimilitude’ and vice versa. Such a
dynamic is discernible in Augustine’s discus-
sion of what he called "goods possessed in
common® (generalia bona: De nat. b. 3),
referring to the spiritual structure of all
created realities: species (species). form
(forma). limit (modus, mensura, numerus).
and order (ordo, pondus). One often finds
Augustine grouping these notions together
into triads. frequently in connection with
Wis. 11.21 as well as his doctrine on the
Trinity (ibid.. De Musica 6.17.56: De vera
relig. 7.13; et al.).

The Aristotelian notion of otépnois (=
corruptio). which Augustine received from
Neoplatonism, made it possible for him to
understand the essence of evil (quid sit
malum) as a privation or diminution of being.
and to express this in terms of these "goods
possessed in common’: “evil is nothing clse
than the corruption of the limit, the form, or
the order of a nature™ {De nat. b. 4). The
ontological ground for this “corruption’ con-
sisted in the thoroughly negative conception
of matter (¢f. Plotinus, Enn. 1.8). Since it was
deprived of species. form, and limit, matter
was a pure nothingness. the “privation of the
good. even to the extent that evil does not
exist at ali” (Conf. 3,7.12).

Just as it dominated Plotinus’s monistic
system, the idea of unity (unitas, unum esse)
figured prominently in Augustinian ontology,
so that the notion of unity is reflected in
the multiplicity of the individually self-
differentiating, changeable beings wherein

each nature orientates itself to that unity.
For, “whatever exists strives for unity” (De
Musica 3,7,12).
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Authority

Authority is partly an epistemological phe:

nomenon, as can be seen from the fact that

those who recognize the authority of a scien-

tist or scholar regard themselves as entitled to
trust his pronouncements, and on that basis
make claims to knowledge. We all claim to
know many things because others have
spoken with authority on them, and in this
respect the concept of authority is epistemo-
logical. Little attention has been paid to this
kind of knowledge, first, because knowledge
accepted on authority is secondary in that a
person must already have knowledge from
other sources, in particular, from the senses
and reason, if he is to come by knowledge on
authority; and epistemologists have focused
upon these primary sources. Second, know-
ledge based on authority has often been seen
as inferior, hardly to be called knowledge’.
Perhaps this bias is bused upon the doctrine
(‘economic epistemology’) that you do not
know a given proposition uniess you have
mixed your labour with it. and you have not
mixed your labour with it if you accept it just
because an authority asserted it. Additionally,
authority in science and scholarship has often
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been seen as a hindrance ~ witness the influ-
ence of Aristotle on science in the Middle
Ages. Yet progress requires authority.
Scientists and scholars form a community
of people who can make discoveries only
because they trust the reports of others in that
community. No one can do everything, so
each relies on others to make up for his own
deficiencies. Here authority comes into its
own. Without it there could be no community
of scientists and scholars.

Here also authority comes into its own in
the political sphere. We cannot each do
everything we need to do to secure our
proper ends, and certain people, political
authorities, make up for our deficiencies.
The authorities say what should be done and
their word is accepted. Recognition of their
authority is necessary for any community of
more than a handful of people. This is
Thomas Hobbes’s view of political authority.
For him an authority is one who has been
authorized by many to act in the name of the
many. Whenever he acts as authorized the
real author of the act is the multitude who
authorized him. All act through him, and in
that sense he is a principle of unity, creating
a community where previously there had
only been individuals. This is an example of
vicarious agency, action at a distance. This
parallels the epistemological case in which
one person does the thinking for many, a case
of mental action at a distance, vicarious
thinking.
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Avenarius, Richard

Richard Avenarius was born in Paris in 1843,
and studied at the University of Berlin and at
the University of Leipzig. where he earned
his doctoral degree in philosophy in 1868 with
a dissertation presenting a psychological

account of the philosophy of Spinoza. He co-
founded and edited the journal, Vierteljahrs-
schrift fiir wissenschaftliche Philosophie, the
first issue of which appeared in 1876, and
which was dedicated to the proposition that
all science, including philosophy, is possible
only on the ground of experience. He was
professor of inductive philosophy at the Uni-
versity of Ziirich from 1877 until his death in
1896.

Because of his refusal to grant validity to
any metaphysical entities (theoretical con-
structs such as substance and cause posited as
intelligible beyond reference to possible ex-
perience), his philosophy is usually classified
as a contribution to early German positivism
along with that of Ernst Mach. He is also
generally recognized as a leading proponent
of the then widespread position of psycholo-
gism, which insisted that the empirical
science of psychology must serve as the
foundation of all philosophical study of logic
and of knowledge generally (the position
criticized prominently by Gottlob Frege and
Edmund Husserl). His theory of the natural
concept of the world was an important influ-
ence upon subsequent phenomenological
approaches to the understanding of the
world, developed by Edmund Husserl and
Martin Heidegger.

For his own part, Avenarius rejected such
traditional terms as empiricism and positiv-
ism because he considered his own stance as
one of standing apart from all philosophical
theories in order to analyse them dispassion-
ately. Further, he found that traditional
philosophical and psychological terminology
was laden with misleading idealistic and
sceptical connotations. In accordance with a
general preference that he would rather not
be understood at all than be misunderstood,
he freely invented terms for key systematic
concepts, which were to be understood only
by their function within the system he con-
structed. Similarly. he coined a designation
for his entire systematic philosophical
position, calling it empirio-criticism.

His philosophy, centred on a biological-
psychological account of experience, is a
thorough analysis of the presuppositions
underlying the natural-scientific world-view
of his time. Fundamental to his account are
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two axioms, one as to the contents of all
knowledge, the other as to its forms.

Every human individual originally assumes, oppos-
ite himself, an environment with multiple com-
ponent parts, other human individuals with mul-
tiple assertions, and what is asserted in some sort of
dependence upon the environment: all cognitive
contents of the philosophical worldviews - critical
or non-critical — are modifications of that original
assumption.

Scientific knowledge has no essentially other
forms or means than non-scientific knowledge: all
special scientific forms or means of knowledge are
developments of pre-scientific forms or means.

Philosophy, for Avenarius, differs from
other natural sciences only by its generality.
Hence, his philosophical theory of experi-
ence attempts to spell out the most general
and formal concepts and formulae correlat-
ing contents of asserted experiences (E-
values) with component parts of the environ-
ment (R-values) on which they are assumed
to be functionally (not causally) dependent.
Several key scientific ideas guide his analysis.
The physical principle of the conservation of
energy is the basis for a general principle
guiding behaviour and thought (including
philosophy): “the principle of the least
amount of energy’. According to a then
common biological perspective, asserted
experiences have to be classified as adaptive
responses to an environment which sustains
and partially threatens the individual human
organism involved. According to the prevail-
ing physiological perspective. expressed ex-
periences are directly dependent upon
changes in the central nervous svstem. which
are in turn at least partly dependent upon
environmental stimuli. Avenarius’s own
development of the psychophysical perspect-
ive attempts to relate higher-level experi-
ences and thoughts, and not just simple
sensations. directly to underlying changes in
the central nervous system.

To supplement his theory of pure experi-
ence, Avenarius also developed a historically
oriented critique of experience, under the
general thesis that a critical process of de-
velopment was, and is still. necessary to
eliminate from the prevailing concepts of
experience and of the world contents that are

in fact supplements to experience or devi-
ations from the natural concept of the
world.

The legendary difficulty and complexity of
Avenarius’s technical writing stems from
several sources. His rejection of reduction-
ism made it necessary for him to go beyond
general physical principles and to include
references to appropriate physiological
(neurological) as well as specifically psycho-
logical considerations. However, the gener-
ality and formality of his analysis raised it
high above the familiar factual spheres of the
respective natural scientists. His opposition
to prevailing philosophical perspectives, both
those that referred to ‘facts of consciousness’
and those that reduced experience to simple
sensations, led him to devise a terminology of
his own, familiar neither to philosophical nor
to scientific readers.

Perhaps paradoxically, Avenarius’s de-
fence of common human experience and its
natural conception of the world was pre-
sented in an arcane system intelligible only
to a few devoted students whose already
formed appreciation for his penetrating
thought stimulated them to work through his
arduous system of analysis. For the most
part, his contemporaries apparently granted
him his preference: not to be understood
at all.
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Barcan Formula

In a series of papers (Journal of Symbolic
Logic, 1946, 1947), Ruth Barcan, later
Marcus, extended some of C. I. Lewis’s
(1883-1964) systems of propositional modal
logic to second order with identity, thus
initiating quantified modal logic. Among the
systems so extended were Lewis’s S4 and S5.
Although Barcan adapted Lewis’s original
axiomatizations, $4 is known to be formally
equivalent to standard propositional logic
plus a rule of necessitation.

(1) IfFAthen-OA
and the axiom schemata

(2) O(AUB) > (@A DOB)
(3) OADA
(4) OADODOA

where ‘00" and “{’ are operators for necessity
and possibility.
S4, with the addition of the schema

5) OA>OO0CA

is formally equivalent to Lewis’s S5.

Quantified S4 (QS4) and quantified S5
(QS5) were obtained by extending $4 and S5
to include standard rules and schemata for
quantification theory. To these Barcan added
the schema

6) OBa)A383Ea)OA

i.e. the Barcan formula as originally stated.
An equivalent of (6) is:

(1) (OA-BO(x)A

Given that Lewis’s symbol 3" for strict
implication is defined as

A-3B=p; O(A DB)

and given (1), i.e. the rule of necessitation, it
follows that (6) and (7) are replaceable by the
axiom schemata

8 OCBNADEx)OA
9 (0)OADO(x) A

respectively. Any one of (6)-(9) came to be
known as the Barcan formula, abbreviated
‘BF".

Barcan proved the converse of BF for $4
and S5 which, with BF, yields the equival-
ences

(10 CEmA=Ex)OA
(1) (wOA=0()A

A. N. Prior (1956) proved that in the Barcan-
style formalization BF is provable and hence
dispensable as an axiom in QSS5. Therefore,
for QS5 (10) and (11) are provable without a
BF axiom.

The original Barcan axiomatizations were
not grounded in a formal semantics but were
informed by intuitive considerations. Those
intuitions were not universally shared and the
plausibility of BF was questioned. It appears
to take us from possibility to existence as in
(6).

A semantical construction was sketched by
Marcus (Synthese, 1961) which supports the
validity of BF. There validity is defined as
truth in every model of the modal quanti-
ficational language. What is presumed in that
construction is that domains are invariant
across worlds. Since the actual world is
among the set of possible worlds, possibilia
are excluded. Marcus (Synthese, 1961) notes
that, “If one wishes to talk about possible
(non-actual) things then, of course, such a
construction is inadequate™. Whether a
coherent account can be given of merely
possible objects remained open.

Employing methods similar to those of
F. S. Kanger (Provability in Logic, 1957),
Saul Kripke (Acta Philosophica Fennica,
1963) presented a semantical account of
quantified modal logic in which neither BF
nor its converse are valid. Roughly, the
modal operators are defined in terms of a set
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of worlds (w;... w,) including the actual
world and a reflexive relation R between
them. w,Rw, holds where propositions true
in w, are possible in wy. The characteristic $4
axiom (4) is a transitivity condition on R.
Adding a symmetry condition on R yields a
semantics for S5. For QS5, R is an equivalence
relation. Domains of individuals not neces-
sarily co-extensive may be assigned to each
world, and quantification is limited to the
domain of each world. On such an account
Kripke (1963) showed that there are counter-
examples to BF even for QS5 where domains
of alternative worlds are not coextensive.

Given that on the Barcan-style formal basis
for quantified modal logic, converse BF is
provable in QS4 and QSS, and given that
Prior (Journal of Symbolic Logic, 1956)
showed that for QS5, BF is dispensable
altogether as an axiom. a revision of the
formal theory was required if Kripke-style
semantics was to be preserved. To that end,
Kripke proposed an axiomatization which,
by restricting proofs to certain sequences of
closed sentences. prevents the proof of BF
and its converse.

Prominent among alternative semantical
accounts of the logical or metaphysical
modalities is that of David Lewis's counter-
part theory (Philosophical Papers. 1983).
Worlds, including the actual world, are
viewed as ‘real’ distinct individuals which
have individuals as parts. No individual is a
part of more than one world. Identity is a
relation between a thing and itself in its world
but things may have counterparts in certain
alternative worlds where an appropriate
relation of similarity holds. On this view,
known as modal realism, sentences with
modal operators are translatable into sen-
tences which quantify over worlds. For
Lewis's account the characteristic theses of
S4 (4) and S5 (3) both fail, as does BF.
However, converse BF holds.

There are further interpretations of modal-
ities which have been explored and for which
BF and converse BF have interesting con-
sequences. For a study of BF on temporal
interpretations see Prior (Time and Modality,
1957, Past Present and Futre, 1967). A
discussion of BF in a theory of nomological
modalities may be found in A. Bressan (A

General Interpreted Modal Calculus, 1972).
For the role of BF in modal set theory, see
Marcus (American Philosophical Quarterly,
1974) and Charles Parsons (Mathematics in
Philosophy, 1983). A general survey and
discussion of a range of modal systems with
relation to BF or converse BF may be found
in Hughes and Cresswell (1968, 1985) and
Gabbay (1976).
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Baumgarten, Alexander Gottlieb

Alexander Gottlieb Baumgarten was born in
1714 in Berlin, studied at Halle with Christian
Wolff, was professor at the University of
Frankfurt an der Oder, and died in 1762. His
chief works are Meditationes philosophicae
de nonnullis ad poema pertinentibus (1735),
Metaphysica (1739ff.), Aesthetica (1750-8),
Ethica (1751), and Acroasis logica (1761).
Baumgarten is a comparatively independ-
ent member of the Wolffian School. He
invented the term aesthetica for a special
philosophical discipline which he claimed to
be grounded on the irreducible variety of
‘sensitive cognition’. Although this new
science was elaborated extensively by him-
self, and, in a more popular way, by his pupil
G.F. Meier (1718-77), it attained no wider
influence. This was mainly because it was
soon rejected by Kant, who claimed a ‘tran-
scendental’ — in contrast to Baumgarten’s
metaphysical - foundation of all science.
Baumgarten’s basic argument for the exist-
ence of a special faculty of sensitive cognition
leads back to the core of his metaphysics. To
be aware of the material perfection of the
world from 2 finite point of view is, he held,
possible only in a sensitive way that is not
overwhelmed by abstractive concepts of the
intellect. For Baumgarten, beauty is the
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observable phenomenon representing this
material perfection, and the finite created
mind is able to gain consciousness of it
because of its original disposition to repres-
ent the reality and order of the world by
clear but confused perceptions. Baumgarten
elaborates a set of conditions for the ‘art of
thinking beautifully’ (ars puichre cogitandi).
He hereby relies on the doctrines of ‘special
metaphysics™: cosmology, psychology, and
the discipline yielding the ultimate ground of
the relation between these, namely natural
theology.

In his account of metaphysics Baumgarten
in general follows Wolff. The first main partis
‘ontology’ or ‘general metaphysics’. This sets
out the ‘predicates of being’. Baumgarten
interprets the principle of contradiction in a
way which yields the basic ontological con-
cept ‘something’ or simply ‘thing’ (ens): what
is not ‘A and not-A’, i.e. ‘nothing’ (nihil), is
‘something’ (non-nihil). The universal con-
nection of all things is governed by the
principle of ratio and rationatum: whatsoever
Bexist, is founded in something other A, and
at the same time there is something other C
which is founded in B. The further universal
predicates are unum, ordo, verum, and
perfecium, traditionally called the ‘tran-
scendental’ predicates of being.

Baumgarten’s ontology manifests much
sophistication. Yet there are profound diffi-
culties which cannot be ignored. How, for
example, can the universal predicates be
compatible with each member of such dis-
junctive predicates as: necessary/contingent;
changeable/unchangeable; real/unreal; sin-
gular/universal; total/partial; finite/infinite;
simple/composed; substance/accidence? The
universal and disjunctive predicates consti-
tute the internal determination of the ens qua
ens. They differ altogether from such ex-
ternal (or ‘relative’) predicates as: similar and
diverse, simultaneous, successive, cause and
caused, etc. The ontological predicates then
furnish the basic material for most of the
arguments of special metaphysics. In two
points Baumgarten proves especially his
independence from Wolff: in his doctrine of
monads as immaterial, inextended sub-
stances; and in his doctrine of pre-cstablished
harmony in the absence of influxus physicus.

He herewith reinstitutes the genuine ideas of
Leibniz, more than any other of the Wolffians.
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KLAUS E. KAEHLER
Becoming

The doctrine of becoming, when it is some-
thing more than just an articulation of certain
asymmetries between the earlier and later
‘directions’ of time, attempts to make sense
of the kinematic metaphors of time flowing,
passing, or flying in terms of something that
shifts from earlier to later times. There are
well-known perplexities concerning the
nature of both the something that does the
shifting and the shift involved. Often it is said
that it is the present or now that shifts to ever
later times. This quickly leads to absurdity:
‘the present’ and ‘now’, like ‘this time’, are
used to refer to a moment of time. Thus, to
say that the present shifts to later times
entails that this very moment of time - the
present — will become some other moment of
time and thus cease to be identical with itself?
Sometimes the entity that shifts is the prop-
erty of nowness or presentness. The problem
is that every event has this property at some
time. namely when it occurs. Thus, what
must qualify some event as being now
simpliciter is its having the property of now-
ness now; and this is the start of an infinite
regress that is vicious since at cach stage we
are left with an unexpurgated use of ‘now’,
the very term that we hoped to analyse outin
terms of the property of nowness. AsJ. M. E.
McTaggart said in his Subsidiary Argument
for the unreality of time, if events undergo
becoming there must be some mysterious
entity X in relation to which they change in
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respect to their pastness, presentness, and
futurity, but no one has yet unearthed this X.
The nature of the shift is equally perplexing,
for it must occur at some rate; but a rate of
change involves a comparison between one
kind of change and a change of time. Herein,
itischange of time that is compared to change
of time, resulting in the tautology that time
passes or shifts at the rate of 1 second per
second, surely an absurdity since this is not a
rate of change at all. C. D. Broad (1887~
1971) attempted to skirt these perplexities by
saying that becoming is a suf generis type of
change that defies analysis, which puts him on
the side of the mystically inclined Henri
Bergson who thought that it could be known
only through an act of ineffable intuition,
metaphors playing only the typical mystical
enabling role of being an aid to having this
intuition.

To escape the clutches of both perplexity
and mysticism, as well as to satisfy the
demand of science to view the world non-
perspectively, many have attempted a
‘linguistic reduction’ of temporal indexical
propositions reporting an event as past,
present, or future into non-indexical proposi-
tions describing a temporal relation between
it and another event or time. thereby effect-
ing an ‘ontological reduction’ of an event’s
being past, present. or future to its being
respectively earlier than, simultaneous with,
or later than some other event or time. It is
generally conceded that such a linguistic
reduction does not work, because no non-
indexical proposition is identical with or
entails any indexical one. The friends of
becoming have drawn the wrong moral from
this failure — that there is a Mr X out there
doing “The Shift’. They have overiooked the
fact that two sentences can express different
propositions iand vet report one and the same
event or state of affairs: e.g. “This is water’
and *This is a collection of H,O molecules’,
though differing in sense, report the same
event - this being water being nothing but this
being a collection of H.O molecules. It could
be claimed that the same holds for the
appropriate use of indexical and non-
indexical sentences; e.g. the tokening at 7
of ‘Georgie flies at this time (at present)
is coreporting with the non-synonymous

‘Georgie flies (timeless present) at ¢;’, since
Georgie’s flying at this time is the same event
as Georgie’s flying at #, given that this time
is 7;. This effects the same ontological re-
duction of the becoming of events to their
bearing temporal relations to each other as
does the linguistic reduction. The ‘coreport-
ing reduction’ also shows the absurdity of the
‘psychological reduction’ according to which
an event’s being present, etc. requires a
relation to a perceiver whereas an event’s
having a temporal relation to another event
or time does not require a relation to a
perceiver. Given that Georgie’s flying at this
time is identical with Georgie’s flying at t7, it
follows that one and the same event both
does and does not require being related to a
perceiver!
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Belief

Belief raises two main problems for meta-
physics. [s some or all belief a relation to
some (propositional) object? Does some belief
involve a metaphysically interesting relation
between the believer and an object the belief
is about?

‘Object of belief’ is ambiguous. Suppose
‘believes’ is a two-place predicate. One sort
of belief object is the sort of thing named by
the ‘that’-terms the predicate accepts, like
‘that snow is white’. Most talk about proposi-
tions is talk about belief objects in this sense.

We might distinguish believing that snow is
white from various psychological states in
virtue of which one might have this belief.
Perhaps whoever believes the proposition
does so in virtue of a mental relation to an
object (say. a representation) which is not
itself the proposition (because the repres-
entation, but not what is believed, varies
across believers). Such a view distinguishes
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psychological belief objects from proposi-
tions.

An important reason for positing proposi-
tions as belief objects is that ‘believes’ seems
to be a two-place predicate, one whose
second position accepts quantified variables.
Some say that by treating expressions like
‘what Mary believes’ as substitutional quanti-
fiers, one can avoid commitment to proposi-
tions. A fully worked-out account on these
lines, including an account of the truth of
substitution instances, has never been given.
Another reason for positing propositions is
that mental states like belief are thought to be
inherently relational, and thus to need an
object (Franz Brentano, Alexius Meinong,
G. E. Moore). Some functionalists challenge
this.

Important reasons for positing psycholo-
gical belief objects are (a) because mental
states like belief are inherently computa-
tional, because of their role in directing be-
haviour, and because computation requires
an object of computation (Jerry Fodor).
(b) Since beliefs can be individuated almost
as finely as sentences, a reasonable account
of belief has it realized by a relation to a
structured representation. Each reason has
been challenged. Some functionalists deny
that the behaviour-guiding role of belief
requires it to be computational. Some func-
tionalist accounts of belief identify logically
equivalent beliefs, denying the fine indi-
viduation of beliefs. This last view has diffi-
culty accounting for gaining knowledge
through deduction.

Contemporary accounts of propositions
usually identify them with constructions from
semantic or cognitive values of sentences, or
from sentences themselves. Each view has its
own problems. Treating propositions as con-
structions from semantic values like possible
worlds, individuals, or attributes seems to
individuate them too crudely, with logically
equivalent propositions identified, or with
the proposition that Twain smoked being
identified with the proposition that Clemens
did. Constructions from cognitive values
(Fregean senses, conceptual roles) have
problems once they admit that the cognitive
value of an expression may vary across indi-
viduals: If the cognitive value of ‘snow is

white’ differs for us, it seems that we do not
believe the same thing when we believe that
snow is white. Constructions from expres-
sions, if they identify propositions with what
sentences say, seem to make it impossible for
sentences of different languages to say the
same thing.

Propositions are usually thought to be
truth bearers. It has been recently suggested
(David Lewis) that properties are the seman-
tic objects of belief, i.e., the objects of belief
picked out by ‘that’-clauses. The motivation
is to handle beliefs about the self. If each of
Bob and Ray believes that he is Bob, it seems
in an important sense that they believe the
same thing. This can be explained by saying
that their beliefs involve the self-ascription of
the property being Bob. Since propositions
(that snow is white) can be mapped into
properties (being such that snow is white),
taking properties as belief objects keeps the
objects of belief of uniform type. Perry has
argued that by distinguishing semantic ob-
jects of belief from psychological belief
states, one can account for beliefs about the
self while keeping belief uniformly a relation
to a proposition.

Certain beliefs seem to be about an object
in a way that others are not. If you are the
winner, the belief expressed by ‘you won’
seems to be about you (and to relate one who
has it to you) in a way that the belief ‘the
winner, whoever he is, won’ does not. The
distinction seems partially marked syntact-
ically: ‘x thinks, of the winner, that it...’
seems to require of x that he have a belief
about the winner in a sense in which ‘x thinks
that the winner. .." need not.

The ‘believes of ... that it..." locution
suggests a characterization of belief about,
belief de re as it is usually called. If a belief is
about an individual x, then the believer, x,
and something corresponding to an open
sentence are related in a certain way. The
believer ascribes something associated with
the open sentence to x. Belief about a
number of objects can be said to be a matter
of the believer ascribing something to a se-
quence of objects. This contrasts with belief
de dicto, identified with believing a proposi-
tion. (Versions of this characterization are
given by W. V. O. Quine and T. Burge.)
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This leaves open questions as to the nature
of what is ascribed (a predicate, a universal of
some sort, etc.); the nature of ascription;
whether belief de re is a species of belief de
dicto; whether, more weakly, some proposi-
tions are such that believing them automat-
ically puts one into a de re relation with an
object.

Reducing de re to de dicto is of interest only
on some views of propositions. On a Russel-
lian view, de re belief may be identified with
believing a singular proposition, one with an
individual is constituent. Only views such as
Gottlob Frege’s, which limit the constituents
of propositions to ‘conceptual entities’, are
urgently in need of reduction. Some such
views deny that there is an interesting distinc-
tion between de re and de dicto: one believes
of x that it is F, provided, roughly, that for
some concept C. x is the only C, and one
believes that the C is F. A slightly more
restrictive view requires that one in addition
know that there is a unique C. Others require
that the belief be realized by a representation
which is causally related to x in one way or
another.

Among those who accept singular proposi-
tions, there is little agreement as to what is
necessary to believe one. and thus to have a
de re belief. Views run the gamut from simply
being able to refer to the constituents. to
having a particular causal relation to them, to
having a particular epistemic relation to them
(perception, Russellian acquaintance).

Related to questions about belief de re are
ones about the individuation of psychological
states realizing beliefs. It has been argued (T.
Burge) that some such states can be individu-
ated only in terms of objects whose existence
is logically and metaphysically independent
of the believer.
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MARK RICHARD

Beneke, Friedrich Eduard

Friedrich Eduard Beneke was bornin 1798 in
Berlin, where he lived most of his life and
was, at his death (1854), extraordinary pro-
fessor. He was one of a small group of
German philosophers who attempted to re-
formulate the Kantian philosophy in terms of
a thoroughly naturalized psychology. The
great problem left to philosophy by Kant was
that of a deduction of the categories of
theoretical, ethical, and aesthetical con-
sciousness, which Kant had failed to exhibit
as expressions of one unifying principle or
encompassing structure. Three options pre-
sented themselves:

1. Toaccept the disunity of the categories,
and hence of human life and its world.
Arthur Schopenhauer (1788-1860) is
the main representative of this option,
which fostered Pessimism as a philo-
sophical movement in the 19th century
and is also to be associated with the
19th- and 20th-century variants of
existentialism.

2. To see human consciousness as unified
through some transcendental principle,
asin J. G. Fichte (1762-1814), F. W. J.
Schelling (1775-1854), or Hegel.

3. To attempt to perfect psychology and
then derive the forms or categories of
consciousness from discoverable ele-
ments and laws of the human mind - an
option adopted, in different ways, by a
less well-known group, including Jakob
Friedrich Fries (1773-1843), Johann
Friedrich Herbart, and Beneke.

Beneke professed himself a disciple of
John Locke, holding that all of our concepts -
including the mathematical, ethical, and on-
tological - are to be derived from experience.
Philosophy can only build upon what is
directly and fully given to us, which is exclus-
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ively the present state of our own conscious-
ness. Hence it must rest on psychology, an
empirical science differing from physics in
that its subject matter is inner, not outer,
experience.

The specific task of metaphysics is to deter-
mine the relationship between our acts of
representing and the beings which are their
objects. When the objects are our own minds
and mental states, they can be fully recog-
nized for what they are in themselves. A basic
Kantian error was to regard the individual
soul as appearance and not reality in itself. In
the soul, according to Beneke, not only do we
have a being as it is in reality, but also a full
presentation of substance, of causal and
other grounds, and of relations. as they are
without regard to appearance. The deriva-
tion of concepts of substance, causality,
space, and time is most fully explained by
Beneke in the first two ‘Main Parts’ of his
System der Metaphysik (Berlin, 1840).

The soul presents itself to consciousness as
a non-spatial and hence immaterial being,
and we have no reason to think it is anything
else. But, against Herbart, it is not simple.
Rather it is already at its beginning a complex
‘basic system’ of primitive responses
(Urvermédgen) correlated with the different
types of possible stimuli. Several of these
types correspond to each of the senses. Inter-
actions between stimuli and the ‘basic’ poten-
tialities for response result in sense impres-
sions, which evoke further, higher types
of responses, including the most elevated
theoretical. ethical, aesthetic, and religious
acts of consciousness. The higher forms were
held by Beneke to be neither innate nor
introduced from without the mind. They
develop according to the peculiar laws of the
soul. The task of psychology is. in the manner
of all other natural sciences, to formulate
explanatory laws of consciousness on the
basis of the most careful observations.

Inamanner similar to Leibniz, R. H. Lotze
(1817-81), and Henri Bergson, Beneke ex-
tends the main ontological concepts to the
external and the social worlds - material
objects and ‘other’ minds and social wholes -
in such a way that all must possess a funda-
mental kinship to soul or spirit as found in the
individual. He and his admirers referred to

his view as ‘Spiritualism’. Thus his ‘natural-
istic’ psychology must be understood in the
context of Romanticism, not in that of Posit-
ivistic Empiricism, much less Materialism.
His work in psychology proper and in the
theory of education was widely appreciated
and of some lasting influence. Certainly the
emphasis upon a broadly empirical and
naturalistic approach to psychology was
carried on through people such as Franz
Brentano and William James, and can now be
regarded as vindicated by the development of
that field. But he does not seem to have
adequately appreciated the difficulties facing
a Lockean approach to metaphysics, which
made him vulnerable to vigorous attack from
the transcendentalist wing of post-Kantian
thought.
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DALLAS WILLARD

Bergmann, Gustav

Gustav Bergmann was born in Austria in
1906. In 1928 he received a Ph.D. in math-
ematics from the University of Vienna,
where one of his classmates was Kurt Godel.
After receiving his degree, he went to Berlin
to work as an assistant to Albert Einstein
(1879-1955). This was a result of Einstein’s
having invited the topologist W. Meyer
(1887-1948), Bergmann’s dissertation super-
visor, to Berlin to work on the new unified
field theory. Bergmann returned to Vienna
to study law — one of his teachers was Hans
Kelsen (1881-1973) ~ and obtained a law
degree. He became the youngest member of
the Vienna Circle when he was introduced
into the group by his teachers and friends,
Friedrich Waismann (1896-1959) and Hans
Hahn (1897-1934). This led to his being
influenced by the positivism of Rudolf
Carnap, an influence that was to persist into
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the 1940s. He left Austria in 1938 as a Jewish
refugee from the Nazi era, travelling by ship
to New York with a friend, the Austrian
writer Hermann Broch (1886-1951). In 1939
he obtained a position at the University of
Iowa as assistant to the Gestalt psychologist
Kurt Lewin (1890-1947). Due to his work in
mathematics, Bergmann was employed to
create mathematical formulations for Lewin’s
‘field theory’ of the mind. This experience
left him with a permanent critical disdain for
much of Gestalt psychology. At Iowa he met
and became close friends with the American
behaviour theorist Kenneth Spence (1907-
67). They were to be colleagues, friends, and
collaborators for many of the more than forty
years Bergmann spent as a member of both
the philosophy and psychology departments
at the University of lowa. Bergmann died in
Iowa City in 1987.

Bergmann’s early philosophical work
focused on the philosophy of science. the
problem of universals, the mind-body prob-
lem and the synthetic-analytic distinction.
His writings in the philosophy of science were
extensive and influential, ranging over such
topics as “The logic of quanta™. “The logic
of psychophysical measurement™ (with
Spence), and “The contribution of John
B. Watson™. He advocated methodological
behaviourism, while separating that view
from philosophical behaviourism. a form of
materialism which he rejected as a “philo-
sophy of mind for non-philosophers™. He not
only repudiated materialism. but for many
years adhered to a form of phenomenalism.
At the same time he defended the synthetic—
analytic distinction. rejected nominalism.
and advocated the “ideal language method” of
analysis. Like Carnap and other positivists,
Bergmann held that traditional philosophical
cliims were literally meaningless, but he
argued that they could be reconstructed as
ordinary statements about the structure and
interpretation of un ideal language.

From the early 1950s, he concentrated on
ontology and intentionality. In reflection of
his rejection of a substantial self, Bergmann
focused on contexts like "it is known that this
is green’. He first formulated his analysis of
intentionality in “Bodies, minds, and acts”.
written in 1952 and published in The Meta-

physics of Logical Positivism in 1954. Here he
considers a fundamental non-relational inten-
tional property and argues that an ideal
language is not extensional. Taking knowing
as such a property, he represented it by a
primitive predicate that combined with a
name of ‘what is known’. The sentence ‘this is
green’ was then taken to represent an ‘aware-
ness’ and to name the content of this aware-
ness — if it names anything at all. This early
paper is not clear about contents and the
connection of an awareness to a sentence
expressing a content. To meet objections of
students and others he influenced —who, asa
group, were sometimes referred to as the
Towa Circle or the Iowa Realists — he modi-
fied his analysis in successive stages.

In a paper of 1955 entitled “Intentional-
ity”, he uses the sign ‘M" as a predicate to
represent the primitive intentional relation
‘means’. Signs consisting of sentences in
single or semantical quotes are taken to be
predicates representing properties of particu-
lar awareness. Such properties provide the
content of the awarenesses exemplifying
them. These awarenesses also exemplify one
of a number of generic properties and are
thus instances of knowing, believing, doubt-
ing, etc. In his early writings, Bergmann took
simple particulars and primitive universal
properties, including relations, to exist, but
he did not recognize the existence of either
facts or of a connection combining particulars
and universals into facts. Facts did not exist,
since only ultimate simples, and not com-
plexes, were entities. Not recognizing facts,
he had no need to recognize a connection that
combined constituents into facts. This led
him to believe that his analysis of intention-
ality avoided a problem faced by traditional
analyses — the problem of false belief.

The relational predicate ‘M’ combined
quoted predicates with sentences to form
further sentences like:

(B) "fa'M (fa)

Bergmann held that (B) was a logical truth,
since any sentence of the form' . . M)
is true if and only if two tokens of the same
sentence replace both occurrences of the
dots. This is analogous to 'p v 1 p’ being said
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to be true under uniform replacement.
Taking a theme from the Tracrarus, Berg-
mann held that, just as functions like dis-
junction and conjunction are non-existent
pseudo-relations, so also M, being a logical
relation, is a pseudo-relation that does not
relate entities. Hence, whether the sentence
‘fa’ is true or false, one need not ask what
stands in the pseudo-relation M to the prop-
erty” fa ', since facts are not entities and M is
not a genuine relation. Thus he supposedly
avoids appealing to non-existent facts, while
introducing a basic intentional relation.

When Bergmann came to accept facts as

existents and was forced to face F. H.
Bradley’s concern about exemplification, he
adopted a theme Bertrand Russell had used
half a century earlier. He took exemplifica-
tion to be a ‘nexus’, not a relation, just as
Russell had recognized ‘logical forms’ of facts
that were not constituents of the facts they
informed. Since exemplification is a ‘nexus’
or ‘logical relation’ and not a relation among
relations, Bradley's regress is supposedly
blocked. But, like Russell, Bergmann now
recognized ‘logical’ entities. The nexus M,
like exemplification, became an entity, and,
as such, it connected terms. Bergmann thus
not only came to accept actual facts, but non-
actual facts as well. His analysis of intention-
ality, which is a variant of G. E. Moore’s
analysis in Some Main Problems of Philo-
sophy, explicitly introduced entities Moore
had sought to avoid, yet implicitly acknow-
ledged: content properties (‘beliefs’ for
Moore) and non-existent facts. Bergmann
proceeded to recognize other logical entities,
connectives, and quantifiers, along with com-
plex properties and compound facts. He thus
abandoned a central claim of his early onto-
logy; that complex signs, including defined
signs, do not stand for entities.

One of the consistent themes of Berg-
mann’s ontology was his commitment to the
existence of ‘bare’ particulars. Following the
arguments of Russell and Moore for the
acceptance of numerical difference, he took
the denial that particulars are complexes of
universal properties, and the consequent
recognition of numerical djfference as dis-
tinct from conceptual difference, to be essen-
tial to the rejection of idealism. When he later

acknowledged both facts and exemplifica-
tion, he emphasized the ‘bare’ substratum
as a term of the exemplification nexus and
sometimes construed ordinary particulars as
compound facts. As Bergmann was com-
mitted to a Russellian principle of acquaint-
ance, he believed that the simple entities of
his ontology must be experienced objects.
Hence, he claimed acquaintance with bare
substrata. Eventually he held that he was
acquainted also with the universals, particu-
larity and universality, grounding the cat-
egorial difference between particulars and
universals. This was required to account for
the fact that in apprehending that a is f one is
aware that the particular a exemplifies the
universal f, and not vice versa. His argument
is similar to Russell’s early argument for
acquaintance with logical forms.

In his 1967 book, Realism, Bergmann
reiterated basic ontological themes he had
presented in essays over the previous fifteen
years and, from the perspective they pro-
vided, analysed the ontologies of Franz Bren-
tano and Alexius Meinong. To meet argu-
ments directed at his acceptance of and
claims of acquaintance with bare substrata,
he proclaimed a ‘fundamental principle of
ontology’: different complexes must differ in
a constituent. In this book, in a 1968 paper,
and in a last group of three papers published
in the years 1979-81, the notion of a ‘two-in-
one’ and a further entity, ‘a circumstance’,
became central. He followed out the logic of
the appeal to bare particulars as individuators
and to the universals particularity and univer-
sality, by taking barc particulars and the
‘simplest” universals to be inseparable com-
pounds of two kinds of simples. One kind,
called an ‘ultimate sort’ was, for example,
what accounted for a universal being a non-
refational universal of the first type; the
other, called an ‘item’. was a ‘mere indi-
viduator’. He spoke of two-in-ones since to
take an ultimate sort and uan item to be
combined by a nexus to form a universal (ora
particular) would initiate a Bruadley-type
regress. In short, as a universal cannot be
taken to exemplify universality, he invoked a
variant of the traditional grounding of neces-
sary attributes as cinternal’ constituents,
while insisting that such constituents are not
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connected in a complex. His notion of a two-
in-one thus involved the recognition of a
complex consisting only of unconnected
elements. Bergmann used such entities to
resolve a number of other, basic ontological
problems. One concemed diversity (#) and
sameness (—1 ... # ...). Consider a and b.
They are diverse, but it is not a fact that they
are diverse, in the sense that there is no
further entity in which they are related by
diversity. To recognize such a fact would
purportedly presuppose their diversity and
not account for it. Bergmann’s solution is that
any two entities eo ipso form another entity.
an actual diad (diversity), which is a complex
of the two but which contains no third con-
necting entity or nexus in the way in which the
fact that a is f contains the nexus of exempli-
fication. The diad's being actual grounds
‘a # b' as a logical truth. True claims of
sameness, like ‘1 (a # a)’, are logically true
since the diad of 4 and itself is not actual. but
potential. Diads are one kind of circumstance.
Like facts. circumstances are actual or
potential. but these modes are not connected
to circumstances: they pervade them.
Bergmann had held that content properties
were simple properties. though they were
represented by complex. structured signs.
sentences in corner quotes. This claim was
problematic in itself. but it posed a deeper
problem. Content properties differ from
traditional propositions in that they are ex-
emplified by existent particular awarenesses.
This fits with Bergmann's Aristotelian
(rather than Platonic) realism. since he held
to a principle of exemplification according to
which only exemplified universals exist. But
his original rule for forming primitive content
predicates provides a description of a content
property for every sentence and implies that
such a property exists. whether or not it is
exemplified. The problem stems from his use
of complex structured signs as primitive pre-
dicates. while taking primitive predicates, on
his reference theory of meaning. as mere
labels in an ideal language. To resolve the
problem Bergmann replaced his structured
predicates by standard primitive predicates.
This brought into prominence another
problem.
Bergmann appeared to give some sub-

stance to his claim that sentences like (B)
were analytic truths by the use of the same
sentence within and without comer quotes.
Employing a primitive predicate like ‘¢’ in
place of a quoted sentence he replaced (B)
by:

€ ¢M(fa)

But Bergmann can hardly claim that (C) is
true in virtue of its form, since the analogy
with ‘pv1p’islost. Thisled him to claim that
(C) was logically true in virtue of an entity, an
actual meaning circumstance, which, like the
actual diad [a,b] (which is the ground of
‘a # b’ being a logical truth), contains no
nexus. Representing an actual meaning cir-
cumstance, (C) is a logical truth. Just as he had
once claimed that M was a pseudo-relation,
however, so in his last works Bergmann
declares M and # to be ‘literally nothing’
and, hence, not constituents of diads or
meaning circumstances. The actual meaning
circumstance grounding the analyticity of (C)
contains only ¢ and fa. By contrast, where
g # f.'¢ M (ga) is logically false, since the
meaning circumstance composed of ¢ and ga
is potential only. Circumstances thus furnish
an ontological ground for logical truth and
falsity and purportedly resolve a problem
Bergmann had introduced along with M:
the need for an analysis of analyticity en-
compassing ‘M’-contexts. But his ontology
developed a baroque complexity and violated
his fundamental principle of ontology since it
came to include diverse complex entities that
did not differ in a constituent: the diad and
the meaning circumstance composed of ¢ and
fa, for example.

A further ontological problem Bergmann
focused on in his last years concerned the
analysis of relational order in facts. Like
Russell. he saw the need to distinguish be-
tween facts like aRb and bRa. He did so by
using diads and adapting Kazimierz Kura-
towski's procedure. Like sets, diads are un-
ordered. Since any two entities form a diad,
we have complex diads like [, [a, b]] and [b,
[4.b]]. Bergmann takes binary relations to be
monadic properties of such diads and ana-
lyses a fact like aRb in terms of one of the
complex diads, while analysing bRa in terms
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of the other. This follows the familiar Kura-
towski procedure that supposedly analyses an
ordered entity in terms of an unordered
entity. As diads are generated ad infinitum,
they provide an infinite domain and permit a
set-theoretical analysis of elementary arith-
metic without an infinity axiom. However, a
question arises as to whether diads are sets by
another name.

Bergmann vigorously opposed prevalent
contemporary themes — nominalism; materi-
alism; the substitution of formal questions
and techniques for philosophical problems
and analyses, whether by followers of W. V.
O. Quine, of Carnap, or of Alfred Tarski. He
opposed the pragmatic idealism of the tradi-
tion of John Dewey (1859-1952) and the
ordinary language movement’s dismissal of
philosophical problems. As a reflection of his
commitment to what he called ‘the tradition’,
he wrote several illuminating studies of major
figures, including William Ockham, Nicolas
Malebranche, Leibniz, Edmund Husserl,
Brentano, Meinong, Gottlob Frege, Russell,
Moore, and Ludwig Wittgenstein. Writing in
a dense but vigorous and polemical style, he
coined memorable phrases, and when he
wrote of the ‘linguistic turn’, he formulated a
phrase that entered the vocabulary of his time
and characterized the philosophical era to
which he belonged and contributed.
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Bergmann, Hugo

Hugo Bergmann (Shmuel Hugo Bergman)
was born in 1883 in Praguc and died in
Jerusalem in 1975. He was one of the founders
of philosophy in Israel. During his schooldays

in Prague (1889-1909) he had been a class-
mate of Franz Kafka (1883-1924), together
with whom he started to study chemistry.
Soon Bergmann turned to philosophy, math-
ematics, and physics. His teacher in philo-
sophy was the Brentanist Anton Marty. Thus
Bergmann was trained in descriptive psy-
chology and also came in close contact with
Franz Brentano himself.

From 1898 on, Bergmann was already
a strong partisan of Zionism. His first
(anonymous) publication of 1903 was “Die
Judenfrage und ihre Losung”. From 1914 to
1918 he served as an officer in the ranks of the
Austrian army. In 1920 he emigrated to
Palestine, where he became the first director
of the Jewish National Library in Jerusalem.
From 1928 on he lectured in philosophy and
in 1935 he was elected as the first rector of the
Hebrew University. Together with Nathan
Rotenstreich he translated the three critiques
by Kant and played a leading role in the
development of a philosophical terminology
in modern Hebrew. His bibliography em-
braces more than 2000 items. Along with
Rotenstreich, his students included Joseph
Agassi, Yehoshua Bar-Hillel (1915-75), and
Gershon Weiler.

Bergmann’s Ph.D. thesis on the atomic
theory in the 19th century confirms his early
interest in the philosophy of science. His first
book Untersuchungen zum Problem der
inneren Wahrnehmung (Halle, 1908) is con-
cerned with a central problem of descriptive
psychology, defending Brentano and Marty
against critics such as Alexius Meinong, Hans
Cornelius, and Edmund Husserl. Inner per-
ceptions, according to Bergmann, present to
the perceiver an intuitional content in such a
way that this is evident to him. Because inner
perceptions arc not immediately directed
to concepts, however, our experience in
this respect is incommunicable and therefore
private.

Bergmann argues for Brentano's thesis
that ‘evidence’ in relation to inner perception
means the absence of error (“Irrnunslosig-
keit’). Like Marty, however, Bergmann re-
jects the idea of immanent objects as objects
of thinking.

Bergmann was the first of all the members
of the Brentano School who provided a
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critical exposition of Bernard Bolzano. His
book of 1909, entitled Das philosophische
Werk Bernard Bolzanos. gives an overview
of Bolzano’s method, logic, psychology,
aesthetics, ethics, and metaphysics, emphas-
izing Bolzano’s objectivism as well as his
historical background in Leibniz and Stoic
logic. Bergmann also criticizes Bolzano,
especially his conception of ideas as such, and
the missing relation between propositions as
such and judging subjects. He rejects the
concept of false propositions in themselves
and calls this the ‘basic error’ of Bolzano.

Moving away from his earlier (Brentanist)
views, Bergmann is by 1929 insisting on the
impossibility of a proof of a general law of
causality. See his Der Kampf um das Kausal-
gesetz in der jiingeren Physik (Brunswick,
1929, with a preface by Albert Einstein).
Drawing on neo-Kantian conceptions, he
describes the ‘law of causality’ as a methodo-
logical and transcendental condition for a
symbolic interpretation of facts. Conceptual
components always transcend observational
data.

The writings of the later Bergmann were
concerned mainly with the philosophy of
religion and humanism. united by what he
called “dialogical philosophy".
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Bergson, Henri

Henri Louis Bergson was born in 1859 in
Paris. wherc he died in 1941, He studied at
the Ecole Normale Supérieure under Emile
Boutroux. From 1882 to 1897 he taught at
lycées in Angers and Clermont-Ferrand and
then in Paris. From 1897 to 1921 he pursued a
highly successful career at the Collége de
France. His lectures, delivered to overflow-
ing halls, attracted international audiences.
In 1918 he was elected to the Académie

Frangaise and in the same year was received
into the Légion d’honneur. Serving from
1922 to 1925 as chairman of the League
of Nations International Commission for
Intellectual Co-operation, Bergson was
awarded the Nobel Prize for Literature in
1928.

Originally a disciple of Herbert Spcnce:r
(1820-1903), Bergson was led by his analysis
of the former’s concept of time to give up
Spencer’s mechanistic philosophy. Accord-
ing to Spencer, time is comprised of instants
and can be adequately described by
numerical units (seconds, minutes, etc.).
But, Bergson discovered, such concepts are
patently inadequate when confronted with
experience — particularly the experience of
our inner selves. The moments of our psy-
chological time, far from exhibiting sharp
breaks or series of instants, shade into each
other continuously, while each moment is
unique - is qualitatively different from every
other. The more deeply we probe into this
inner duration, the more we discover a self
which endures, and whose free acts escape
both quantification and prediction.

Bergson’s distinction between qualitative
inner duration and quantitative (clock) time
is first explored in Time and Free Will (1890)
and is later applied by him to ever broader
reaches of experience. In Marter and Memory
(1896) he develops a mind-body dualism
which depicts mind and body as interacting
modes of duration. In Creative Evolution
(1907) he proposes an anti-mechanistic evolu-
tionary theory which opposes the creative
process of life, with its ceaseless production
of new forms, to the entropy of matter. In
The Two Sources of Morality and Religion
(1932) he describes human history as a
struggle between the ‘open’ and the ‘closed’
society, a struggle in which religious ex:
perience plays an essential role.

The many contrasts typical of Bergson’s
philosophy (inner duration/clock time,
memory/matter, life/entropy . . .) have often
been presented as sharp dualisms expressing
unresolved conflicts. It is more accurate,
however. to view these contrasts as involving
a dialectic between two tendencies, one ex-
pansive and creative, the other conservative
and mechanizing. Without the mechanizing
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tendency, the creative tendency could not
develop.
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Berkeley, George

George Berkeley (1685-1753) was born in
Ireland, near Kilkenny. He studied at Trinity
College, Dublin, where he received hisBA in
1704, and became a fellow in 1707. Having
moved to London and travelled extensively
on the Continent, he was made dean of
Derry in 1724, and gave up his fellowship.
Berkeley's plan of founding a college in
Bermuda to benefit not only white settlers,
but also Indians and blacks, took him to
Newport, Rhode Island, with his young
bride. When the plan aborted through lack of
the funds promised by Parliament, he re-
turned to England, having influenced colonial
intellectual life in a stay of three years. After
his 1732 return to London, he was appointed
bishop of Cloyne. in 1734. His most im-
portant and influential works are Essay
Towards a New Theory of Vision (1709), A
Treatise Concerning the Principles of Human
Knowledge (1710), and Three Dialogues
Berween Hylas and Philonous (1713).
Berkeley attacked atheism. which he con-
nected with materialism. To both godless
standpoints he opposed a doctrine brilliant in
its simplicity and coherence. The very notion
of matter existing in itself is for Berkeley
incoherent (see Principles §$16 and 17). Such
matter would be incapable of grounding
through its primary gqualities alone the
powers to affect pereeivers which allegedly
constitute its secondary qualities. Primary
qualities cannot be present without colour or
some other qualities of content, yet these can
be present only ‘in the mind’, through being
perceived (cf. Principles §§3, 4, 14. and 15).

The most directly evident, palpable, concrete
presence of qualities in reality is their pres-
ence in experience or imagination. But,
again, qualities are never thus present except
in certain minimal clusters. It is a fallacy to
suppose a quality present in ‘abstraction’
from such a cluster. So one cannot find
triangularity truly present to the mind (in
experience or imagination) abstracted from
every distribution of angle measures. Norcan
one find triangularity (even with a specific
distribution of angle measures) in abstraction
from all colour contrast.

If we could find a clear relation between
material substrata on one side and qualities
sensed directly such as colours on the other,
then according to Berkeley we could legit-
imately accept substrata indirectly, by means
of such arelation. But if we are told that the
snowball itself or its matter ‘supports’ the
whiteness which we sense directly, what is
the nature of such ‘support’? It is not the
support that a roof may derive from columns.
What “support’ then is it? ‘Exemplification’
must be rejected, Berkeley claims; but such
rejection must not be ad hoc: hence the need
for a global rejection of such a nexus as
meaningless, a rejection self-evidently war-
ranted for Berkeley, but defended anyhow,
frequently and variously (cf. Principles §§16-
17).

Moreover, even if matter were compre-
hensible, it would be unknowuble (§18). We
don’t know that there is any matter by the
senses, since what we sense directly is only
ideas or sensations. And we don’t know that
there is any by rcason, since there is no
necessary connection between such matter
and our ideas or sensations (cf. §§86-7).
What is more, ¢ven if matter were compre-
hensible, the postulation of existing matter
would not help at all to explain how we come
to have our ideas and sensations, since by
hypothesis matter is inert. The will serves
Berkeley as model of true causation, which
he opposes to mere correlation; but only
spirits have will-power. Matter therefore
could be said to cnter at most into true
correlations; but even this could hold only if
it were knowable or so much as compre-
hensible. Since, however, no aggregation of
matter could ever be a spirit, it could never be
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an explanatory causal source of anything,
which makes it unknowable by causal or
explanatory inference.

In denying the substantiality of matter,
Berkeley does not reject the commonsense
world of sticks and stones, houses, and
mountains. On the contrary, his wish to
defend that world, and our immediate per-
ception of it, is precisely what leads him to
reject the etiolated matter of Lockean real-
ism. The world of colours and textures and
sounds is held close by Berkeley while he
pushes away the thin and formal underlying
reality of imperceptible particles. In its stead
he favours a divine underlying reality wilfully
imposing its order on our world of immediate
appearance.

Several important advantages ensue (some
in effect listed in Principles, 85, and in the
Dialogues, _25_7—8; see also Principles, 86, and
88. re skepticism). The following two deserve
emphasis. First, one avoids the problems of
mind-body interaction that burden the
dualist. Second. one removes a problem
among the deepest and mog; intractable in all
philosophy. one that bedevils subsequent
phiIOS_OPhY to our owp day: that of how to
explain the possibility of oy, thought about
the world (intentionality) jp terms ultimately
of how the world is i jicef (the facts).
Berkeley of course reverges the question.

reality is fupdamentally

jve. 1O Spirits and ihcir
standing of ide
etc.

as. Pereeiving or under-
% and their willing of such.
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Biology

The ontology of biology is approached
best by considering a (perhaps the) central
organizing theory of that discipline — the
theory of evolution. Evolution is the process
of descent with modification. Life on earth
originated from non-life about four billion
years ago. It is thought that all organisms
now on earth are related; although multiple
originations are conceivable, the universality
of the genetic code (as well as other evidence)
suggests that a single origin is more
likely.

The history of life can be described in two
ways. Characteristics change within species;
and new species come into existence (and old
ones go extinct). Roughly corresponding to
these two aspects of the evolutionary process,
there are two areas of enquiry within evolu-
tionary theory. Microevolutionary theory
studies the change in frequency of character-
istics that occurs within populations. Macro-
evolutionary theory studies the origin of
species and higher taxa.

Charles Darwin (1809-82) aspired to unite
these two evolutionary phenomena within a
single framework: evolution by natural selec-
tion changes the characteristics found within
a population. This process, carried out over
longer reaches of time, eventuates in the
existence of variation among populations. A
single species may give rise to daughter
species by the isolation of a subpopulation
from the parent; if the isolated subpopulation
and the parental population experience
different selection pressures, they may in
time evolve numerous differences in mor-
phology. physiology, and behaviour. The
result may be that there are rwo populations
that cannot exchange genetic material. Bio-
logists would then count the branching event
as the birth of a new species.

The speciation process just described has
two features:

I. The daughter was geographically isol-
ated from the parent before divergent
character  evolution took  place
(allopatry).

- Organisms in the parent and daughter
species reproduce sexually.

(%)
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This sufficient condition for the origin of
species is generally thought not to be neces-
sary; neither the temporal order described in
(1) nor the requirement of sexuality in (2) is
required.

Darwin’s theoretical unification of micro-
evolution and macroevolution is now the
received view, although vigorous challenges
to ‘neo-Darwinism’ are to be found. These
take the form of additions to Darwin’s basic
picture. or of subtractions therefrom. The
idea that all life is related is not in question;
rather, it is Darwin’s picture of the evolution-
ary process that has received theoretical
elaboration and challenge.

Darwin conceived of natural selection as a
struggle among organisms; a characteristic
willincrease in frequency within a population
if it confers on the organisms possessing
it an advantage over those organisms who
do not possess it. Darwin viewed selection
as individual (or organismic) selection. He
also held that this form of selection is not
just an occasional phenomenon in the history
of life; Darwin maintained that it is the
principal cause of the diversity we now ob-
serve.

Ever since Darwin, evolutionary theory
has debated the emphasis that Darwin placed
on organismic selection. Are there character-
istics found in nature that cannot be ex-
plained by this causal mechanism? The idea
of adaptations above the organismic level has
waxed and waned. Apparently altruistic
characteristics pose a problem for organismic
selectionism. Altruistic characteristics are
advantageous to the group in which they
occur. but deleterious to the individuals
in the group that possess them. Individual
selection should lead such characteristics to
give way to more selfish traits. On the other
hand. if groups compete against other groups,
groups containing altruists will do better than
groups of selfish individuals.

The majonty view in evolutionary theory
now is that the kind of group selection
required to evolve and maintain an altruistic
charactenistic will rarely occur. The idea is
that the traits found in nature will usually be
ones that exist because they are good for
organisms, not becausc they are good for
groups. The ‘good of the species’ is viewed

as a suspect term, one which evolutionary
biologists now mainly eschew.

Besides considering objects above the level
of organisms, evolutionists have also asked
whether selection can occur below the level of
the individual. The idea that selection acts
fundamentally on genes came into vogue in
the 1960s and 1970s. It was not clear, initially,
whether this was intended as an alternative to
the idea of organismic selection, or as a better
way of describing the idea of organismic
selection. The idea of genic selection is here
taken in the former sense.

It is a striking fact about the genome (i.e.
the total complement of genes an organism
possesses) that much of it has no known
function, as far as the construction of the
organism’s phenotype (i.e. the organism’s
traits of morphology. physiology, and be-
haviour) is concerned. Perhaps future re-
search will uncover a function; but as of now
the hypothesis appears plausible that there is
a good deal of ‘junk DNA’. A process of
genic selection seems to occur at the genetic
level, whereby genetic elements that are
better able to spread through the genome
increase in frequency. This is a selection
process in which the survival and repro-
duction of organisms plays no role.

Another gene-level process is the neutral-
ist theory of evolution, which holds that much
of the genetic variation we observe is due to
chance substitutions, not to selective differ-
ences. This idea is often described as a
supplement, rather than a challenge, to the
idea of organismic selection. A good deal of
genetic variation is explained by neutralism,
whercas phenotypic variation may be prin-
cipally due to natural selection.

All the processes just described aim at
explaining the emergence of characteristics
within populations or within ¢cnsembles of
populations. But, as noted above, evolution-
ary theory also tries to account for why new
species and groups of species come into
existence. Why are there so many beetle
species? This question differs from asking
why there are so many beetles. Are patterns
of species diversity due to chance? Or to the
workings of individual sclection (wherein a
species goes extinct because the organisms
in it perish in the struggle for existence)? Or
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is there some non-random causal mechanism at
work above the level of individual organisms?
The fundamental ontological distinction
deployed in the above description of evolu-
tionary theory is that between object and
property. The objects considered - genes,
organisms, species, higher taxa — come into
existence and eventually exit from the scene.
The resulting pattern in the tree of life is to be
explained by the properties that those objects
possess. The generalizations of evolutionary
theory quantify over both objects and prop-
erties—for example, the thesis that evolution-
ary altruism is rare claims that traits that are
good for the group but bad for the individual
possessing them will be selected against.
The nature of the objects and properties
that form the ontology of biology are, of
course, under continuing scientific and philo-
sophical scrutiny. In fact, evolutionary
theory can even displace an item from one
side Of. this .diChOKOmy to the other. Pre-
Darwinian biology viewed species as natural
kinds, but evolutionary theory has led many
biologists (Michael Ghiselin and Ernst Mayr.
for example) and philosophers (for example,
David Hull) to think of them as individuals -
i.c.. as Integrated and cohesive physical ob-
jects that come into existence y
The tclcological/functional
ployed by the theory of evolution is entirely
consistent with physicalism. No gfan viral is
required for the origin anq maintenance of
adaptations. At the s
venience of biological Properties - for ex-
ample. fitness. predqgign and sexuality
(indeed. the property of being alive itself) -
on physical propertieg implies that the laws of
evolution cannot be reduced to physical laws
(assuming. that sych rcducibility: requires
type-identity statemengs as bridge laws).
For exdmple, the thegry, of natural selec-
tion ¢MPploys the concept of fitness, but
fieness 18 RO¢ identical with 3y ginole physical

and pass away.
language de-

me time. the super-

fied with some
jsm fails.

Evolutionary theory describes a hierarchy
of objects from genes up to higher taxa; it
poses questions about the importance of
various causal processes that can arise within
that hierarchy. Although each object can be
viewed as a physical thing, fruitful theorizing
about biological processes frequently ab-
stracts away from physical details, the goal
being to identify informative generalizations
that unite physically diverse objects within a
single biological framework.
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ELLIOTT SOBER

Boethius

Anicius Manlius Severinus Boethius was
born into a wealthy patrician family in Rome
(c. 480). He was known during his own
lifetime as a brilliant scholar and had a
distinguished political career under the
Ostrogothic king Theodoric. He was accused
of treason in 523 and imprisoned at Pavia
until his execution (c. 524).

Boethius's scholarly career was guided by
his commitment to preserving and making
accessible to his Latin contemporaries the
great philosophical achievement of ancient
Greece. Though he expressed the intention
of translating and commenting on all of Plato
and Aristotle, nearly all of his work of
this sort was devoted to Aristotle’s Organon.
His extant works include translations of
Porphyry's Isagoge and Aristotle’s Cat-
egories, De interpretatione, Prior Ana-
lytics, Topics. and Sophistici elenchi; and
two commentaries on the Isagoge and De
interpretatione, and one on the Categories.
We have only his notes for the commentary
on the Prior Analytics; his translation of the
Posterior Analytics and his commentary on
the Topics are lost. He also commented on
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Cicero’s Topica. His own treatises on logic
are Desyllogismis hypotheticis, De syllogismis
categoricis, Introductio in categoricos syllo-
gismos, De divisione, and De topicis differ-
entiis.

Boethius considered logic an intellectual
discipline in its own right but also an essential
tool for other intellectual disciplines. In four
of his five theological treatises (De Trinitate,
Utrum Pater et Filius, Quomodo substantiae,
and Contra Euthychen et Nestorium) he
shows its instrumental value for Christian
theology by using Aristotelian logic, par-
ticularly the doctrines of the categories and
predicables, to clarify and resolve theological
issues. De Trinitate, for instance, includes a
historically influential discussion of the
Aristotelian categories and the applicability
of various kinds of predicates to God.

Boethius shared the common Neoplatonist
view that Plato and Aristotle could be har-
monized by following Aristotle in logic and
natural philosophy and Plato in metaphysics
and theology, and the theological treatises
show his development of Aristotelian logic
within the framework of Platonist meta-
physics. He distinguishes two kinds of forms:
forms that are conjoined with matter to
constitute bodies — he calls these ‘images’
(imagines) — and forms that are pure and
entirely separate from matter — he calls these
‘true forms’ and ‘the forms themselves’. The
former. enmattered forms, depend for their
being on the latter, pure forms.

These three sorts of entities — bodies,
enmattered forms, and separate forms - are
the respective objects of three different cog-
nitive activities which constitute the three
branches of speculative philosophy. Natural
philosophy is concerned with enmattered
forms as enmattered, mathematics with en-
mattered forms considered apart from their
matter (though they cannot be separated
from matter in actuality), and theology with
the pure and separate forms (see also his first
commentary on the Isagoge I, 3 and De
consolatione philosophiae 'V, Prose 4).
Boethius thinks that the mental abstraction
characteristic of mathematics is important for
understanding the Peripatetic account of
universals (see his second commentary on the
Isagoge [, 10-11): the enmattered, particular

forms found in sensible things can be con-
sidered as universal when they are considered
apart from the matter in which they inhere
(though they cannot actually exist apart from
matter).

His last and most famous work, De con-
solatione philosophiae, contains discussions
of the nature of human happiness and the
good (Book III); the problem of evil (Book
IV); providence, fate, and chance (Books
IV-V); and the apparent incompatibility of
divine foreknowledge and human free choice
(Book V).

Boethius’s work was extremely influentia]
for philosophy in the Middle Ages. Until the
recovery of the works of Aristotle in the
mid-12th century, medieval philosophers de-
pended almost entirely on Boethius’s trans.
lations and commentaries for their know-
ledge of pagan ancient philosophy, and hjg
treatises on logic continued to be influentia]
throughout the Middle Ages. The pre.
occupation of early medieval philosophers
with logic and with the problem of universajs
in particular is due largely to their having
been tutored by Boethius. The theological
treatises also received wide attention in the
Middle Ages, giving rise to a commentary
tradition extending from the 9th to the 131}
centuries.
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SCOTT MACDONALD

Bolzano, Bernard

Bernard Bolzano was born in Prague on §
October 1781, son of a German mother and
an Italian father, and died there on 18
December 1848. He studied philosophy,
mathematics, physics, and theology at the
Charles University in Prague. graduated for
the Ph.D. and was ordained a priest in 1805,
and became the permanent holder of a newly
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founded chair in the science of religion at the
university in 1806. Owing to his public criti-
cism of the Austrian constitution and the
expression of certain pacifistic and socialistic
opinions, he was dismissed in December
1819. From 1823 to 1841 he composed his
tWo main works, the Wissenschafislehre
(Sulzbach, 1837, in four volumes) and the
Posthumous Grdfenlehre. Bolzano's ontology
influenced Edmund Husser!'s philosophy and
had an indirect influence on the logical
semantics of the Warsaw school. Further-
more, his conception of ethics and social
philosophy exerted a certain impact on im-
portant personages of the cultural life of
5::::112, and via his pupils and friends his
opmenfofafi‘lappreci?ble effect on the devel-
Already li e Austrian system of educanpn.
and malhemn the course of his early logical
to realize aticaj studies Bolzano l.lat?l come
between theacl there is a profounc! distinction
(Urteite) of p 21 thoughts and judgements
expressions uman beings, their lmg_u.xsuc
(Sitze an u:cland the al?stracl propositions
independent) '} and their parts which exist
and exPl’CSsioy of these thoughts, judgements.
things (“’frk[,‘:; The difference between real
in space ang time Dinge) exxstmg_concrelgly
exist beyon ¢ ¢ and al?slra.cl objects which
ontologica} dil:a-ce and timeis a fundamel.ual
sophy. In pjg (lmc%“ in Bolzano's philo-
subsistence ( py erminology. real things have
have logicq) ex‘?‘f"’") whereas abstract objects
The firs, as'_“ence_ bare of subsistence.
logical syspe islchﬂollon of Bolzano’s onto-
- ie the g, the part relation. Its domain
somethiny _ . ©f all objects bearing it to
abstract gy et L Ces concrete substances.
The Convery, y 4nd collections (Inbegriffe).
i-€..the seq ¢ ’MAN of the part relation -
containg gy, - OPJECts to which it is borne -
lons only,
SPace . 0TS @re concrete sums exist-
(Mengen) -~ 374 time, the rest are sets
are Compogy, Stract sums. Concrete sums
i-e.. forceg o SUbstances and adherences —
stances iy, ﬁ?rces applied to certain sub-
five V"’Hellu,, © 10 subjective ideas (subjek-
Further po ‘gen - thoughts, or judgements.
concrete s, Such applications are the
ideaisapy ofvc.e'oc‘:urrences. A subjective
Judgement which s notitself

a judgement. The set of judgements is
ordered by a causal relation.

Bolzano’s abstract world is constituted
of sets, abstract sums, ideas-as-such (Vor-
stellungen an sich), certain properties
(Beschaffenheiten), and objects constructed
on the basis of these entities. Thus, sentence
shapes are a kind of ideas-as-such, and
certain complexes of ideas-as-such constitute
propositions. Ideas-as-such can be generated
from expressions of a language by means of
axioms for the relation of being an object of
something. Analogously, properties can be
generated by axioms for the relation of some-
thing being applied to an object. The con-
verse of this relation - i.e., the relation
of an entity having a property, and the
relation of being an object of an idea-as-such
are fundamental ontological constants for
Bolzano.

Natural numbers are defined by Bolzano as
properties of bijective sets, and real numbers
are essentially conceived of as properties of
sets of certain infinite sequences of rational
numbers. The analysis of infinite sets leads to
a generalization of the part relation by scrap-
ping the Euclidean doctrine that the whole is
always greater than any of its parts. The
extension of the linear continuum of finite
numbers by infinitesimals within the coarsest
algebraic filter settles definite limits to
Bolzano's approach to non-standard ana-
lysis.

A part relation in a narrower sense, namely
the relation of being a subsequence of a
sequence of abstract objects, holds among
ideas-as-such and propositions. Further-
more, the relation of derivability (Ableit-
barkeit) holds among propositions, and true
propositions are ordered by the relation of
entailment (Abfolge).

A proposition in Bolzano's sense is a
pre-existent sequence of ideas-as-such. Only
propositions containing finite ideas-as-such,
however, are accessible to the human mind.
Hence, apprehensible propositions are pre-
existent finite sequences and in trying to
define them one must forbear referring to a
recursive method of construction with its
implicit conception of a potential infinity.

Among the relations holding between the
constituents of the concrete world and the
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may be called a contuition of the eternal
reasons which guide the mind in the act of
judgement.

Body-Soul Relation. Although Bonaven-
ture accepted Aristotle’s principle that the soul
is the form of the body, he saw the relation
between soul and body differently, since the
soul itself has a hylomorphic structure. This
enabled Bonaventure to conceive of the soul,
its dignity, and its eternal destiny differently
from the strictly Aristotelian position. While
the Aristotelian form would cease to exist
when the human person dies, the Bonaven-
turian soul can be thought to have a natural
desire for the perfect happiness which Christ-
ianity believes to be its ultimate goal and
hence as having a natural immortality.

Bonaventure’s work helped to consolidate
the opposition to radical Aristotelianism and
gave rise to a short-lived neo-Augustinianism
among Franciscan scholars in the late 13th
century. While his philosophical positions
were soon superseded by the more Aristo-
telian orientation of John Duns Scotus, his in-
fluence as a master of the spiritual life has
been extensive, especially in the German-
speaking lands of Europe.

The critical edition of Bonaventure’s
works published as Opera omnia, ten vol-
umes (Quaracchi, 1882-1902), remains the
most reliable Latin edition.
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ZACHARY HAYES

Boolean Algebra

A Boolean algebra is a domain of objects for
any one of which, say X, 4 unary operation®
yields another object * X of the domain as its
‘complement’, and for any two of which, say

Y and Z, two binary operations m and U
yield objects YMZ and YuZ of the domain,
which among its objects contains also two
constants 0 and 1, and all of whose objects
satisfy the axioms

(1) XnX=X

(2) XnY=YnXx

(3) Xn(YnZ) = (XnY)nZ

(@) Xn(YuZz) = (XaY)u(XnZ2)
(5) Xn0=0

6 Xnl=X

7 Xn*X=0,

as well as the further axioms (1')-(7’) arising
from (1)~(7) by interchanging r and U, and
0 and 1. (This axiom system is a convenient,
but not an independent one.)

Example 1: The two-element set {1, T},
the constants L and T acting as mutual
complements, *1L=T, *T =1, with operations
-, A and V defined like *, 1 and u by
axioms (5)~(7), (5')-(7'). The importance of
this minimal non-trivial domain appears from
the fact that any equation f(ci.....¢n) = !
(where the expression on the left is built up
from constants and/or variables by comple-
mentation, addition or multiplication), if true
in {1,T}, is true in al/l Boolean algebras and
therefore derivable from the axioms for Boo-
lean algebras. Moreover, the interpretation
of L and T as truth-values ‘True’ and ‘False’
and of -, A and V as negation =1, conjunction
&, and adjunction v, respectively, estab-
lishes a connection with classical proposi-
tional logic.

Example 2: The power set (i.e. the setof all
subsets) of a given set § where the latter acts
as 1 and the empty set as 0, and the opera-
tions are set-theoretic complementation C,
intersection N and union U.

Example 3: Any sub-algebra of the power
set algebra of Example 2, i.e. any system of
subsets of § which contains § as well as the
empty set and is closed with respect to set-
theoretic complementation,  intersection,
and union (take the latter as the required
algebraic operations, the empty setasand §
as 1). According to a representation theorem
due to M. H. Stone (1935, “Postulates for
Boolean algebra and generalized Boolean
algebras™, American Journal of Mathematics,
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57, 703-32), every Boolean algebra is
isomorphic to a field of sets of this kind.

Example 4: The set of all propositions of a
theory T is partitioned into classes of equi-
valent propositior!s by defining the class of
propositions equivalent to a given pro-
position p by lpl = {x: Fx < p} (where
4y « p means that x « p is a
theorem of 7). With complementation,
intersection, and union defined by *[p| =
[pl, lplnlgl = |p & gl, and |piuig] = [pvg],
the classes of equivalent propositions of a
classical, i.e. two-valued theory T form a
Boolean algebra, the Lindenbaum (-Tarski)
algebraof T, with the class of all theorems of
T as 1 and the class of all contradictions of
T as 0. Extensions of the concept of a
Lindenbaum algebra for quantificational
logic lead to polyadic algebras and related
concepts of algebraic logic (see Thiel 1984 for
a short survey).

Example 5: 1f relations are viewed exten-
sionally. so that a binary relation R in a set
M is a subset of M XM (i.e.. a set of ordered
pairs <x.y>.X and y members of M). and two
binary relations R and S are considered as
identical if xRy <> xSy holds for all x. y of
M. then the set of all relations in M is a
Boolean algebra withrespect to complement-
ation *(xRy) = T1(xRy). logical multiplic-
ation xRyNxSy = xRy & xSy. and logical
addition xRyUxSy = xRy v xSy (in fact, this is
the power set algebra of Mx .M. cf. Example
2). It remains a sub-algebra of the relational
algebra we get by taking into account.
additionally. the operations of conversion
‘R = yRx, relative multiplication xRy xSy
= (3 2) (xRz & zS¥). and relative addition
xRy + xSy = (V2)(xRz v z8y). Algebras of
relations (binary or, more generally, n-ary)
are among the fundamental structures of the
older algebra of logic. now absorbed by
algebra (as a mathematical discipline).
metamathematics, and algebraic logic.

Booleanlogic hasitsorigin in the early 19th
centurv's growing interest in the purely
formal side of the laws governing different
number systems, of methods for the solution
of differential equations, and of pure algebra,
culminating in the development of a ‘symbol-
ical algebra’” many features of which became
paradigmatic for *symbolic logic’.

Although many pertinent ideas can be
found in some logical fragments of Leibniz
(not published before 1840), the first ‘algebra
of logic’ was created neither by him nor by
George Boole (1815-64), but by Augustus
De Morgan (1806-71), even though later
developments normally referred (often critic-
ally) to Boole’s An Investigation of the Laws
of Thought on Which are Founded the Math-
ematical Theories of Logic and Probabilities
(London: 1854). While Boole in The Math-
ematical Analysis of Logic (1847) had aimed
at expressing the traditional Aristotelian logic
by algebraic means, he states its real achieve-
ment in “The calculus of logic™ (1848) as “the
application of a new and peculiar form of
Mathematics to the expression of the opera-
tions of the mind”. Also the Laws of Thought
are “designed, in the first place, to investigate
the fundamental laws of those operations of
the mind by which reasoning is performed”.
Since the laws of classes and of their relations
are “dependent upon the constitution of the
intellect” (Boole 1848), Boole applies his
“algebra of 0 and 1” to traditional logic, but
with a strong psychological, pedagogical, and
even religious motivation and purpose.

Boole, as Leibniz before him, makes a
point of the variety of possible interpreta-
tions of his calculus of logic. A ‘universe of
discourse’ having been fixed as 1 (and O as its
complement), schematic letters refer to ‘elec-
tions’ either of individuals (each election
producing a class), or to ‘cases and conjunc-
tures of circumstances’ (each selection pick-
ing those cases in which a given proposition is
true). In the class interpretation (which
enables Boole to reproduce the Aristotelian
syllogistic), ‘x = 0’ designates that x is the
empty class, in the propositional interpreta-
tion, that the proposition X'is false (and ‘X =
1" that it is true). ‘If X, then Y is rendered as
~All the cases of X being true, are casesof Y
being true”, and expressed as x(1-y) = 0.

InAn Investigation of the Laws of Thought,
we have ‘primary propositions’ (about
things) and ‘secondary propositions’ (about
other propositions being true or false), and
the conditional ‘if X is true, Y is true’ is
interpreted as saying, “the time in which X is
true, is time in which the proposition Y is
true”. Here Boole, returning to his earlier
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expression of ‘all X’s are Y°s’ by ‘x = vy’ (“the
X's are some indefinite part of the Y's™),
offers as alternative expression of the con-
ditional the formula ‘x = vy’, to be read “the
time vy in which Y'is true, is an indefinite part
of the time x in which X is true”. Boole’s use
of this ‘indefinite’ symbol has provoked much
criticism from contemporary and later authors
on symbolic logic, initially above all from
William Stanley Jevons (1835-82), Hugh
MacColl (1837-1909), Alexander Macfarlane
(1851-1913), and John Venn (1834-1923),
who were the most important early contrib-
utors to the ‘algebra of logic’.

Boole’s logic was discussed and improved
upon in lively debates and ‘friendly contests’
(MacColl, 1881, “Implicational and equa-
tional logic”, The London, Edinburgh, and
Dublin Philosophical Magazine and Journal
of Science (5), vol. 2, 40-3) among particip-
ants who may be said to have constituted a
‘logical community’ during the time from
Boole’s An Investigation of the Laws of
Thought to the work by Emst Schroder
(1841-1902) Vorlesungen iber die Algebra
der Logik (Exakte Logik) (1890). The latter
is a kind of *‘Summa’ of all earlier methods
and results of the classical algebra of logic,
particularly of the work of Charles Sanders
Peirce and Christine Ladd-Franklin (1847-
1930), and highly valued up to now, along
with Louis Couturat’s L'algébre de la logique
(1905, 2nd edition 1914) and C. I. Lewis’s A
Survey of Symbolic Logic (1918, abridged
2nd edition 1960).

Boole’s algebraic methods of development
and elimination led to modern normal forms
and decision procedures, and designers of
digital computers use improved Boolean
methods for realizing logical functions by
minimal chains of operations. Edmund Hus-
serl’s criticism of Schroder for favouring
extensional logic opened a controversy about
a 'logic of content’ (Inhalislogik), a contro-
versy which was however ultimately bypassed
by another style of doing logic with “implica-
tional’ calculi. It seems that metaphysical and

even ontological considerations have played
a motivational part in this development, and
separated logicians according to their inter-
pretations of logical systems (the most
interesting question being that of ‘existential

import’), but that they have not influenced
the development of (Boolean or general)
algebra of logic in any significant way.
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Boscovich, Roger Joseph

Life and Career. Boscovich, the great scient-
ist and philosopher of nature, was born in
Ragusa (Dubrovnik) on 18 May 1711.
Dubrovnik, now part of Yugoslavia, was at
that time an independent mercantile and
Catholic republic surrounded by Ottoman
territories, and Boscovich’s Dalmatian father
and Italian mother both came from families
engaged in commerce. He was one of a large,
energetic, and gifted family, and after attend-
ing the Jesuit school in Ragusa, went to
Rome to the Collegium, to train as a Jesuit
priest.

His life and achievements show him to
have had a most remarkably versatile genius.
At the age of 24 he began a Latin verse work
on eclipses, De Solts ac Lunae Defectibus, in
1736 he published work on establishing
details of the sun’s rotation from just three
observations of sun-spots, and in 1737 he
provided a reduction of all spherical trigo-
nometry to six fundamental propositions. In
1740, while still a novice, he became pro-
fessor of mathematics at the Collegium
Romanum. In addition to papers on topics
of dynamics, astronomy, and instrument
design, he was involved in reassuring the
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Pope over the stability of the_qome of St
Peter’s, and in a two-year expedition through
the Papal States to measure the length of a
degree of the meridian, }mponant for testing
Sir Isaac Newton’s c!axm as .lo thg oblate
shape of the earth. His work in engineering
consultancy later extended to Vienna and
Milan, and to an important report on drain-
ing the Pontine Marshes. )

In the period after 1757_, Bo_scowch.became
more and more involvefl in diplomatic work,
representing either h}s order or various
govemmems in foreign courts, and he
became a traveller thl_'0ughout Europe, from
London to Constantinople, and Poland to
Italy. It was during t.hns Penod that his
masterpiece. the Thgona philosophiae natu-
ralis, appeared (Vienna 1758, corrected
edition Venice 1763). The extended absences
from Rome meant that he could not retain his
postat the Collegium Romanum. andin 1764
Boscovich took up the chair of mathematics
at Pavia. This was combined with work on
establishing a new astronomical observatory
at Breda. a Jesuit house in Milan. which
might have accomplished great things.
especially in the exploration of aberration,
had not personality clashes frustrated such
hopes. o

The Jesuit Order’s position in Europe
became increasingly threatened. and in 1773
the general suppression of the order oc-
curred. This involved the loss of all the
Jesuits’ institutions and put Boscovich in a
very difficult position. from which he was
rescued by appointment to the French
government post of Director of Naval Optics
in Paris. This was an astronomer’s role, which
he filled with distinction. improving tele-
scopes and navigational manuals. and con-
tinuing with theoretical scientific work.

By 1783, now ailing. he returned to Italy,
worked on producing a collected works, and
died on 13 February 1787.

The Theoria. Boscovich produced over 100
scientific publications, but his renown rests
on his theory of the constitution of matter, his
doctrine of puncia or material points. The
physical world consists of unextended,
mobile, centres of physical action, without
shape, size, or internal complexity. Familiar
bodies consist of finite numbers of these

points. Every point acts on every other point;
each accelerates the other. Whether the
reciprocally induced motions tend to increase
or decrease the distance between any two
points depends only on the distance between
them; the action is at some (small) distances
repulsive, then attractive, then repulsive
again, until at sensible distances a steady
attractive influence sets in, very close to
Newtonian inverse-square  gravitational
attraction.

This vision of a world of physical points,
related by attractive and repulsive acceler-
ations, had its antecedents, in Leibniz, Vico,
Swedenborg, and Michell, and it was taken
up, to a greater or lesser degree, in the work
of Kant, Priestley, Faraday, and Kelvin. But
the fullest, clearest, most thorough and most
original version of the theory is Boscovich’s.

His first statement of the idea that puncia,
rather than solid, massy, Newtonian cor-
puscles, lie at the base of the world of matter,
occurs in De viribus vivis, written in 1745.
But the Theoria philosophiae naturalis,
redacta ad unicam legem virium in natura
existentium is the locus classicus. Its title is
instructive: Boscovich’s theory can be viewed
as the ideal form of a pure classical atomism.
There is just one single kind of fundamental
particle, so all particles are exactly alike. And
these puncta have only one significant
physical characteristic (apart from position
and motion), namely their propensity for
inducing accelerations in one another. This
propensity is the same for all puncra. It is a
central action, acting always along the line
joining the two points involved. It is pre-
sented in the famous graph:

\v

Figure 1
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The curve is continuous, and can be rep-
resented algebraically as a single function: it
expresses a single law and vies for simplicity
with any other pattern of positive and
negative action.

Thetitle of the Theoria calls thislaw a force
law. Most commentators now think that the
theory is kinematic rather than dynamical:
there is no intrinsic mass in these points, and
no mechanism is proposed for the exertion of
any force. Rather, it is a fundamental, con-
tingent fact that the accelerations induced at
finite distances by finite numbers of puncta
are always finite and always conform to the
samesingle law. The law is better understood
directly as a law of accelerations, rather than
a law of forces whose consequences are
accelerations.

Material points are the simplest possible
fundamental items. Without inner com-
plexity, they can give rise to no problems over
the cohesion of their parts or their potential
instability. Without volume, they deny the
existence of any truly extended matter, and
thus they do away with the awkward dicho-
tomy of full and empty space characteristic of
the Democritus-Newton corpuscular tradi-
tion.

The repulsive arm of the curve, at very
small separations, is asymptotic to the
ordinate. The mutual repulsion of two points
increases without limit upon indefinitely
close approach. So two points can never
coincide. Real contact never occurs. This
solves the notorious problem, for collisions
among infinitely hard corpuscles, of infinite
acceleration (or equivalently, the possession
of many different velocities simultaneously)
as two colliding particles share their
momenta.

Boscovich's theory is sheerly qualitative:
he did not claim to know how often the curve
winds about the abscissa, nor how large or
violent are the reversals from attraction to
repulsion. The theory does furnish a lucid
research programme, however, and Bosco-
vich emphasized the importance of the zero

points where the curve crosses the axis, and
there is no mutual acceleration. Where in-
creasing the separation at a zero point would
involve an increasing attraction, and closer
approach would produce repulsion, two

points will be in stable equilibrium. Such zero
points are points of cohesion, and groups of
puncta at such distances apart can form very
stable structures. So Boscovich was able to
propose the existence of a hierarchy of mo-
lecular ‘particles’, primary ones being stable
groups of points, secondaries stable groups of
primary particles, etc. This conception is
present in Newton’s work, and Boscovich
saw himself as carrying Newtonian science
forward. But Boscovich’s scheme has a clear
and intelligible way to explain the formation
of complex particles, and resources to account
for the cohesion, the instability, and the
many different reactions which physical and
chemical experimentation reveal. The hier-
archy of complex particles makes it possible
for uniform puncta to display the selective
affinity of chemical reactions and such polar
phenomena as electricity and magnetism.

Speculative  Possibilities. = Boscovich's
theory is not only fertile and flexible in
handling familiar material phenomena, butit
lends itself to wide-ranging speculatio