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General Introduction

The aim of this two-volume edition is to provide a completely new
translation of the philosophical writings of Descartes, based on the
original Latin and French texts. Although many of Descartes’ philo-
sophical works are now available in English either individually or in
various selections, the only tolerably comprehensive edition remains that
of Haldane and Ross, which first appeared in 1911.! But although it has
come to be regarded as the standard English edition, HR omits many
works which are crucial for a full understanding of Descartes’ philo-
sophy. The present work, by contrast, aims to be as comprehensive as
possible. Considerations of space have prevented us from being as
inclusive as some, no doubt, would have wished; we have not, for
example, included any of Descartes’ letters, partly because an excellent
selection is already available in English.? But as well as including all the
works to be found in Haldane and Ross, viz. the Discourse on the
Method, Meditations, Objections and Replies, Rules for the Direction of
the Mind, The Search for Truth, Comments on a Certain Broadsheet,
The Passions of the Soul and selections from the Principles of Philo-
sophy, we have also provided extracts from Descartes’ Early Writings,
from The World, Treatise on Man, Optics and Description of the
Human Body; our selection from the Principles, moreover, includes
many articles not translated in Haldane and Ross. In general, we have
construed the term ‘philosophical’ in a fairly generous way, so as to
include, as well as Descartes’ more celebrated metaphysical and episte-
mological works, a fair selection of his scientific writings (on physiology,
psychology, physics and cosmology), which are likely to be of interest to
students of philosophy and allied disciplines.

Descartes wrote with equal fluency in Latin and French, and published
in both languages; within his lifetime some of his Latin works were

1 The Philosophical Works of Descartes, tr. Elisabeth S. Haldane and G. R. T. Ross
(Cambridge: CUP, 1911, repr. 1931).

2 Descartes, Philosopbical Letters, tr. A. Kenny (Oxford: OUP, 1970: repr. Oxford:
Blackwell, 1980).
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General Introduction ix

subsequently translated into French, and some of his French works into
Latin. Our own translations of Descartes’ works are made, in each case,
from the original language in which they were composed (for further
details see translators’ prefaces to the individual works). Where subse-
quent translations approved by Descartes provide important additional
material, this has also been translated, but in footnotes or within
diamond brackets <...>, to distinguish it from the original material.
We have thus firmly rejected the practice of Haldane and Ross, whose
translation, e.g. in the case of the Meditations and Principles, is based on
an uneasy amalgam of the original Latin and later French editions, with
the result that the reader is frequently left in the dark as to whether a
given rendering corresponds to Descartes’ original words or to the
formulation of one of his contemporary translators.

We have endeavoured to make our translations as accurate as possible,
while at the same time attempting to produce readable modern English.
Where Descartes employs technical terms which are now obsolete (e.g.
‘objective reality’) or uses expressions which are liable to cause difficulty
to the modern student, we have supplied explanatory footnotes. But
apart from this, we have tried to make the translations stand on their
own feet. Often we have found that the choice of a particular English
word or phrase hinges on a complex chain of philosophical argument
which it it is impossible to summarize adequately in a brief footnote; to
do justice to the issues involved would have required a formidable
exegetical apparatus which would greatly have reduced the space avail-
able for presenting Descartes’ own writings. We have also rejected the
device, used sporadically by Haldane and Ross and others, of inserting
unexplained original Latin or French phrases when the translation is
difficult or problematical; such a proceeding merely tends to puzzle the
reader having no French or Latin, and is of doubtful value to those who
are able to consult the original texts for themselves. In cases where we
have found it necessary to refer to Latin or French terms in our footnotes,
we have always explained their meaning.

In dividing the material between the two volumes, we have decided to
place the Meditations and the Objections and Replies together, since they
are interconnected in the closest possible way, and were originally
published by Descartes as a single book. These works comprise the bulk
of Volume Two; also included is The Search for Truth, whose exact
date is uncertain but which was probably composed in the same period as
the Meditations, and deals with many of the same themes. Volume One
contains all the remaining works, arranged in chronological order. Each
work is preceded by an introductory note giving details of its composi-
tion and original publication. Comprehensive philosophical indexes are



X General Introduction

included at the end of each volume, and each volume also contains a brief
chronological table of Descartes’ life and works.

Our translations are based on the texts to be found in the standard
twelve-volume edition of Descartes’ works by Adam and Tannery
(known as AT).! We have, however, consulted many other editions, and
where these have been of particular value they are mentioned in the
prefaces to individual works. Important departures from the text in AT
are recorded in footnotes. Where the text is abridged, omitted material is
indicated by dots, thus ..., and further information is supplied in a
footnote. For each work we have supplied, in the margins, running
cross-references to the page number of the relevant volume of AT. It
should be noted that, unless otherwise indicated, all comments in
footnotes are those of the translators, not of Descartes.

The work of translation has been divided as follows: John Cottingham
has translated the Meditations, Objections and Replies, Early Writings,
Principles of Philosophy and Description of the Human Body; Robert
Stoothoff has translated The World, Treatise on Man, Discourse on the
Method, Optics, The Passions of the Soul and the first half of The Search
for Truth; and Dugald Murdoch has translated the Rules for the
Direction of the Mind, Comments on a Certain Broadsheet and the
second half of The Search for Truth. All the members of the team have,
however, scrutinized each other’s work, and made numerous sugges-
tions, many of which have found their way into the final versions.

We are happy to acknowledge our debt to the many previous
translators, editors and writers — too numerous to list heree — who have
contributed to our understanding of Descartes’ works. In a project of this
size it is no empty formality to acknowledge our own responsibility for
the shortcomings that undoubtedly remain; we can only enter as our plea
the words with which Descartes himself concluded the Meditations —
naturae nostrae infirmitas est agnoscenda.

John Cottingham
University of Reading, England

Robert Stoothoff
Dugald Murdoch
University of Canterbury, New Zealand.

1 Oeuvres de Descartes, edited by Ch. Adam and P. Tannery (revised edition, Paris:
Vrin/C.N.R.S., 1964-76).



Chronological table of Descartes’ life and works

1596
1606—14
1616
1618
1619

1622

1628

1629
1633

1635
1637
1641
1642

1643

1644

born at La Haye near Tours on 31 March

attends Jesuit college of La Fléche at Anjou!

takes Baccalauréat and Licence in law at University of Poitiers
goes to Holland; joins army of Prince Maurice of Nassau;
meets Isaac Beeckman; composes a short treatise on music,
the Compendium Musicae

travels in Germany; 10 November: has vision of new mathe-
matical and scientific system

returns to France; during next few years spends time in Paris,
but also travels in Europe

composes Rules for the Direction of the Mind; leaves for
Holland, which is to be his home until 1649, though with
frequent changes of address

begins working on The World

condemnation of Galileo; abandons plans to publish The
World

birth of Descartes’ natural daughter Francine, baptized
7 August (died 1640)

publishes Discourse on the Method, with Optics, Meteorolo-
gy and Geometry

Meditations on First Philosophy published, together with
Objections and Replies (first six sets)

second edition of Meditations published, with all seven sets
of Objections and Replies and Letter to Dinet

Cartesian philosophy condemned at the University of Utrecht;
Descartes’ long correspondence with Princess Elizabeth of
Bohemia begins

visits France; Principles of Philosophy published

1 Descartes is known to have stayed at La Fléche for eight or nine years, but the exact dates
of his arrival and departure are uncertain. Baillet places Descartes’ admission in 1604,
the year of the College’s foundation (A. Baillet, La vie de M. Des-Cartes (1691), vol. 1,

p. 18).

xi



xii
1647

1648

1649

1650

Chronological Table

awarded a pension by King of France; publishes Comments
on a Certain Broadsheet; begins work on Description of the
Human Body

interviewed by Frans Burman at Egmond-Binnen (Conversa-
tion with Burman)

goes to Sweden on invitation of Queen Christina; The
Passions of the Soul published

dies at Stockholm on 11 February



Early Writings

Translator’s preface

An inventory of Descartes’ papers made at Stockholm after his death
mentions a small notebook containing various early writings, apparently
composed during Descartes’ travels in Europe during the years 1619—22.
The notebook is now lost, but a copy taken by Leibniz was later
discovered and published under the title Cogitationes Privatae (‘Private
thoughts’) in 1859. This Latin text, as published with minor corrections
in Volume x of Adam and Tannery,! is the source of the extracts
translated below.

According to Descartes’ biographer Adrien Baillet (1649-1706), the
original notebook (which he inspected) was divided into various sections
under different headings. These included Praeambula (‘Preliminaries’)
with the motto ‘The fear of the Lord is the beginning of wisdom’;
Experimenta (‘Observations’); and Olympica (‘Olympian matters’). The
probable positionings of these headings are indicated below, though the
correct grouping and ordering of the extracts is a matter of conjecture,
since no divisions or headings were provided in Leibniz’ copy. A detailed
study of the Early Writings may be found in Henri Goubhier, Les

Premiéres Pensées de Descartes (Paris: Vrin, 1958).
J.C.

1 See General Introduction, above p. x.
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213

214

EARLY WRITINGS

Preliminaries

Actors, taught not to let any embarrassment show on their faces, put on a
mask. I will do the same. So far, I have been a spectator in this theatre
which is the world, but I am now about to mount the stage, and I come
forward masked.

In my youth, when I was shown an ingenious invention, I used to
wonder whether I could work it out for myself before reading the
inventor’s account. This practice gradually led me to realize that I was
making use of definite rules.

Science is like a woman: if she stays faithful to her husband she is
respected; if she becomes common property she grows to be despised.

In the case of most books, once we have read a few lines and looked at
a few of the diagrams, the entire message is perfectly obvious. The rest is
added only to fill up the paper.

The mathematical treasure trove of Polybius, citizen of the world.!
This work lays down the true means of solving all the difficulties in the
science of mathematics, and demonstrates that the human intellect can
achieve nothing further on these questions. The work is aimed at certain
people who promise to show us miraculous discoveries in all the sciences,
its purpose being to chide them for their sluggishness and to expose the
emptiness of their boasts. A further aim is to lighten the agonizing toil of
those who struggle night and day with the Gordian knots of this science,
and who squander their intellectual resources to no avail. The work is
offered afresh to learned men throughout the world and especially to the
distinguished brothers of the Rose Croix in Germany.?

1 Evidently a pseudonym which Descartes contemplated using.
2 ‘Afresh’: what Descartes means here is not known. The reference to the Rosicrucians
may well be ironical.



Early Writings 3

The sciences are at present masked, but if the masks were taken off,
they would be revealed in all their beauty. If we could see how the
sciences are linked together, we would find them no harder to retain in
our minds than the series of numbers.

For each of us there is a set limit to our intellectual powers which we
cannot pass. Those who, through lack of intelligence, cannot make
discoveries by employing first principles, will still be able to recognize the
true worth of the sciences, and this will enable them to arrive at a correct
judgement of the value of things.

Observations

I use the term ‘vices’ to refer to the diseases of the mind, which are not so
easy to recognize as diseases of the body. This is because we have
frequently experienced sound bodily health, but have never known true
health of the mind.

I notice that if I am sad or in danger and preoccupied by some serious
undertaking, I sleep deeply and eat voraciously. But if I am full of joy, I
do not eat or sleep.

In a garden we can produce shadows to represent certain shapes, such
as trees; or we can trim a hedge so that from a certain perspective it
represents a given shape. Again, in a room we can arrange for the rays of
the sun to pass through various openings so as to represent different
numbers or figures; or we can make it seem as if there are tongues of
flame, or chariots of fire, or other shapes in the air. This is all done by
mirrors which focus the sun’s rays at various points. Again, we can
arrange things so that when the sun is shining into a room, it always
seems to come from the same direction, or seems to go from west to east.
This is all done by parabolic reflectors: the sun’s rays must fall on a
concave mirror on the roof, and the mirror’s focal point must be in line
with a small hole, on the other side of which is another concave mirror
with the same focal distance, which is also aligned on the hole. This
causes the sun’s rays to be cast in parallel lines inside the room.!

In the year 1620, I began to understand the fundamental principles of a
wonderful discovery.

1 The original of this piece is in French and not, as is the case with all the other extracts, in
Latin.

21§
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4 Early Writings

In November 1619, I had a dream involving the Seventh Ode of
Ausonius, which begins Quod vitae sectabor iter [*“What road in life shall I
follow?’].!

It is just as valuable to be censured by friends as it is splendid to be
praised by enemies. We desire praise from those who do not know us, but
from friends we want the truth.

In the minds of all of us there are certain elements which once aroused,
however slightly, produce strong emotions. Thus, if a high-spirited child
is scolded, he will not weep but get angry, whereas another child will
weep. If we are told that some disaster has occurred we are sad; but if we
are afterwards told that some wicked man was responsible, we become
angry. In moving from one passion to another, we pass through
intermediate related passions. But often there will be a more violent
transition from one passion to its opposite, as when in the course of a
lively banquet we suddenly hear news of some misfortune.

Olympian matters®

Just as the imagination employs figures in order to conceive of bodies, so,
in order to frame ideas of spiritual things, the intellect makes use of
certain bodies which are perceived through the senses, such as wind and
light. By this means we may philosophize in a more exalted way, and
develop the knowledge to raise our minds to lofty heights.

It may seem surprising to find weighty judgements in the writings of
the poets rather than the philosophers. The reason is that the poets were
driven to write by enthusiasm and the force of imagination. We have
within us the sparks of knowledge, as in a flint: philosophers extract
them through reason, but poets force them out through the sharp blows
of the imagination, so that they shine more brightly.

1 The dream occurred in Descartes’ famous ‘stove-heated room’ in southern Germany
(probably Ulm). According to Baillet, Descartes went to bed on 10 November 1619 ‘full
of enthusiasm, convinced he had discovered the foundations of a marvellous science’. He
then had three consecutive dreams. In the first he was assailed by phantoms and a
whirlwind, and felt a pain in his side which he feared had been produced by some evil
demon. In the second he heard a terrible noise like a thunderclap. In the third he opened a
volume of poetry and found the verse quoted here (by Decius Magnus Ausonius, a
Roman poet of the fourth century A.D., who lived in Bordeaux). On waking, Descartes
interpreted his dreams as evidence of his destiny to produce a new mathematical and
scientific system, and made a vow to the Virgin to visit her shrine at Loretto. Full details
of the episode are given in Adrien Baillet’s Life of Descartes (La Vie de M. Des-Cartes,
1691), vol. 1, pp. 80—6 (quoted in AT x 180ff).

2 According to Baillet, a description by Descartes of his discovery in 1619 of the
‘foundations of a wonderful science’ originally belonged in this section of the notebook.



Early Writings [

The pronouncements of the learned can be reduced to a very small
number of general rules.

Before the end of November I shall head for Loretto. I intend to go
there on foot from Venice, if this is feasible and is the custom. If not, 1
will make the pilgrimage with all the devotion that anyone could
normally be expected to show.

At all events I will complete my treatise before Easter, and if I can find
publishers, and I am satisfied with what 1 manage to produce, I shall
publish it. This is the promise I have made today, 23 February 1620.

There is a single active power in things: love, charity, harmony.

The things which are perceivable by the senses are helpful in enabling
us to conceive of Olympian matters. The wind signifies spirit; movement
with the passage of time signifies life; light signifies knowledge; heat
signifies love; and instantaneous activity signifies creation. Every cor-
poreal form acts through harmony. There are more wet things than dry
things, and more cold things than hot, because if this were not so, the
active elements would have won the battle too quickly and the world
would not have lasted long.

‘God separated the light from the darkness.’ This text in Genesis means
that God separated the good angels from the bad angels. The text cannot
be understood literally, since a privation cannot be separated from a
positive state. God is pure intelligence.

The Lord has made three marvels: something out of nothing; free will;
and God in Man.

Man has knowledge of natural things only through their resemblance
to the things which come under the senses. Indeed, our estimate of how
much truth a person has achieved in his philosophizing' will increase the
more he has been able to propose some similarity between what he is
investigating and the things known by the senses.

The high degree of perfection displayed in some of their actions makes
us suspect that animals do not have free will.2

1 Here, as often in Descartes, the terms ‘philosophy’, ‘philosophize’ etc. include what
would nowadays be called scientific reasoning.
2 See below, Discourse, part s, p. 139 and Principles, part 1, art. 37, p. 205.
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Rules for the Direction of the Mind

Translator’s preface

Descartes’ Rules for the Direction of the Mind (Regulae ad Directionem
Ingenii) was written in Latin, probably in 1628 or a few years earlier, but
was not published during the author’s lifetime. A Dutch translation of
the work appeared in Holland in 1684, and the first Latin edition was
published in Amsterdam by P. and J. Blaeu in 1701.!

In the inventory of Descartes’ papers made at Stockholm shortly after
his death in 1650 the work is listed as ‘Nine notebooks bound together,
containing part of a Treatise on clear and useful Rules for the Direction
of the Mind in the Search for Truth’. The original manuscript, which is
lost, passed to Claude Clerselier, one of Descartes’ staunchest supporters,
who showed the work to several scholars, including Antoine Arnauld.
The manuscript was seen also by Adrien Baillet, Descartes’ biographer,
who gave a summary of its contents in his La Vie de Monsieur
Des-Cartes (1691). Leibniz bought a copy of the original manuscript in
Amsterdam in 1670, and this copy has survived among the Leibniz
papers in the Royal Public Library at Hanover.

The Rules was originally intended to contain three parts, each
comprising twelve rules. The second set of twelve rules is incomplete,
ending at Rule Twenty-one, and only the headings of Rules Nineteen to
Twenty-one are given. The final set of twelve Rules is entirely missing; it
appears that Descartes left this project unfinished. The first twelve Rules
are concerned with simple propositions and the two cognitive operations
by means of which they are known, intuition and deduction. The second
set deal with what Descartes calls ‘perfectly understood problems’, i.e.
problems in which.the object of inquiry is a unique function of the data
and which can be expressed in the forms of equations. Problems of this
sort are confined largely to the sphere of mathematics. The projected
third set of Rules would have dealt with ‘imperfectly understood
problems’, i.e. problems which, owing to the multiplicity of the data
involved, resist expression in the form of an equation; problems of this
sort are prominent in the empirical sciences. Descartes had intended to

1 R. Des-Cartes Opuscula posthuma, physica et mathematica.

7



8 Rules for the Direction of the Mind

show how imperfectly understood problems can be reduced to perfectly
understood ones.

The present translation is based primarily on the text in Volume x of
Adam and Tannery.! There are differences of detail between the Amster-
dam edition of 1701 and the Hanover manuscript; they were probably
based on different copies of the original manuscript. Where the two texts
differ, the 1701 edition in most cases provides the better reading, and
Adam and Tannery generally follow this text. In several instances,
however, readings other than those adopted by Adam and Tannery have
been preferred in the present translation; these are described in footnotes
when the variants are not given in Adam and Tannery, or when neither of
the alternative variants yields an obviously preferable reading. The
critical edition of Giovanni Crapulli! has been a useful supplement to
Adam and Tannery, and several of Crapulli’s readings have been
adopted.

In the footnotes the Amsterdam edition of 1701 is referred to as A, and
the Hanover manuscript as H.

D.M.

1 See General Introduction, p. x above.

2 René Descartes: Regulae ad directionem ingenii: texte critique établi par Giovanni
Crapulli avec la version hollandaise du XVIléme siécle (The Hague: Martinus Nijhoff,
1966).



RULES FOR THE DIRECTION OF THE MIND

Rule One

The aim of our studies should be to direct the mind with a view to
forming true and sound judgements about whatever comes before it.

Whenever people notice some similarity between two things, they are in
the habit of ascribing to the one what they find true of the other, even
when the two are not in that respect similar. Thus they wrongly compare
the sciences, which consist wholly in knowledge acquired by the mind,
with the arts, which require some bodily aptitude and practice. They
recognize that one man cannot master all the arts at once and that it is
easier to excel as a craftsman if one practises only one skill; for one man
cannot turn his hand to both farming and harp-playing, or to several
different tasks of this kind, as easily as he can to just one of them. This
has made people come to think that the same must be true of the sciences
as well. Distinguishing the sciences by the differences in their objects,
they think that each science should be studied separately, without regard
to any of the others. But here they are surely mistaken. For the sciences as
a whole are nothing other than human wisdom, which always remains
one and the same, however different the subjects to which it is applied, it
being no more altered by them than sunlight is by the variety of the things
it shines on. Hence there is no need to impose any restrictions on our
mental powers; for'the knowledge of one truth does not, like skill in one
art, hinder us from discovering another; on the contrary it helps us.
Indeed, it seems strange to me that so many people should investigate
with such diligence the virtues of plants,! the motions of the stars, the
transmutations of metals, and the objects of similar disciplines, while
hardly anyone gives a thought to good sense — to universal wisdom. For
every other science is to be valued not so much for its own sake as for its
contribution to universal wisdom. Hence, we have reason to propose this
as our very first rule, since what makes us stray from the correct way of
seeking the truth is chiefly our ignoring the general end of universal

1 The translation here follows the texts of A and H: AT, following an emendation by
Leibniz, read ‘the customs of men, the virtues of plants . ..’

9

AT X
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10 Rules for the Direction of the Mind

wisdom and directing our studies towards some particular ends. I do not
mean vile and despicable ends such as empty glory or base gain: specious
arguments and tricks suited to vulgar minds clearly provide a much more
direct route to these ends than a sound knowledge of the truth could
provide. I have in mind, rather, respectable and commendable ends, for
these are often more subtly misleading — ends such as the pursuit of
sciences conducive to the comforts of life or to the pleasure to be gained
from contemplating the truth, which is practically the only happiness in
this life that is complete and untroubled by any pain. We can indeed look
forward to these legitimate fruits of the sciences; but if we think of them
during our studies, they frequently cause us to overlook many items
which are required for a knowledge of other things, because at first
glance they seem of little use or of little interest. It must be acknowledged
that all the sciences are so closely interconnected that it is much easier to
learn them all together than to separate one from the other. If, therefore,
someone seriously wishes to investigate the truth of things, he ought not
to select one science in particular, for they are all interconnected and
interdependent. He should, rather, consider simply how to increase the
natural light of his reason, not with a view to solving this or that
scholastic problem, but in order that his intellect should show his will
what decision it ought to make in each of life’s contingencies. He will
soon be surprised to find that he has made far greater progress than those
who devote themselves to particular studies, and that he has achieved not
only everything that the specialists aim at but also goals far beyond any
they can hope to reach.

Rule Two

We should attend only to those objects of which our minds seem capable
of having certain and indubitable cognition.

All knowledge! is certain and evident cognition. Someone who has
doubts about many things is no wiser than one who has never given them
a thought; indeed, he appears less wise if he has formed a false opinion
about any of them. Hence it is better never to study at all than to occupy
ourselves with objects which are so difficult that we are unable to
distinguish what is true from what is false, and are forced to take the
doubtful as certain; for in such matters the risk of diminishing our
knowledge is greater than our hope of increasing it. So, in accordance
with this Rule, we reject all such merely probable cognition and resolve
to believe only what is perfectly known and incapable of being doubted.
Men of learning are perhaps convinced that there is very little indubitable

1 Lat. scientia, Descartes’ term for systematic knowledge based on indubitable founda-
tions.



Rule Two i1

knowledge, since, owing to a common human failing, they have dis-
dained to reflect upon such indubitable truths, taking them to be too easy
and obvious to everyone. But there are, I insist, a lot more of these truths
than such people think — truths which suffice for the sure demonstration
of countless propositions which so far they have managed to treat as no
more than probable. Because they have thought it unbecoming for a man
of learning to admit to being ignorant on any matter, they have got so
used to elaborating their contrived doctrines that they have gradually
come to believe them and to pass them off as true.

Nevertheless, if we adhere strictly to this Rule, there will be very few
things which we can get down to studying. For there is hardly any
question in the sciences about which clever men have not frequently
disagreed. But whenever two persons make opposite judgements about
the same thing, it is certain that at least one of them is mistaken,
and neither, it seems, has knowledge. For if the reasoning of one of
them were certain and evident, he would be able to lay it before the other
in such a way as eventually to convince his intellect as well. Therefore,
concerning all such matters of probable opinion we can, I think, acquire
no perfect knowledge, for it would be presumptuous to hope that we
could gain more knowledge than others have managed to achieve.
Accordingly, if my reckoning is correct, out of all the sciences so far
devised, we are restricted to just arithmetic and geometry if we stick to
this Rule.

Yet 1 do not wish on that account to condemn that method of
philosophizing which others have hitherto devised, nor those weapons of
the schoolmen, probable syllogisms,! which are just made for con-
troversies. For these exercise the minds of the young, stimulating them
with a certain rivalry; and it is much better that their minds should be
informed with opinions of that sort — even though they are evidently
uncertain, being controversial among the learned — than that they should
be left entirely to their own devices. Perhaps without guidance they might
head towards a precipice, but so long as they follow in their masters’
footsteps (though straying at times from the truth), they will surely hold
to a course that is more secure, at least in the sense that it has already
been tested by wiser heads. For our part, we are very glad that we had a
scholastic education of this sort. But we are now freed from the oath
which bound us to our master’s words and are old enough to be no
longer subject to the rod. So if we seriously wish to propose rules for
ourselves which will help us scale the heights of human knowledge, we
must include, as one of our primary rules, that we should take care not

1 Le. syllogisms whose premisses are believed, but not known, to be true.
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to waste our time by neglecting easy tasks and occupying ourselves only
with difficult matters. That is just what many people do: they ingeniously
construct the most subtle conjectures and plausible arguments on difficult
questions, but after all their efforts they come to realize, too late, that
rather than acquiring any knowledge, they have merely increased the
number of their doubts.

Of all the sciences so far discovered, arithmetic and geometry alone
are, as we said above, free from any taint of falsity or uncertainty. If we
are to give a careful estimate of the reason why this should be so, we
should bear in mind that there are two ways of arriving at a knowledge of
things — through experience and through deduction. Moreover, we must
note that while our experiences of things are often deceptive, the
deduction or pure inference of one thing from another can never be
performed wrongly by an intellect which is in the least degree rational,
though we may fail to make the inference if we do not see it. Fur-
thermore, those chains with which dialecticians' suppose they regulate
human reason seem to me to be of little use here, though I do not deny
that they are very useful for other purposes. In fact none of the errors to
which men — men, I say, not the brutes — are liable is ever due to faulty
inference; they are due only to the fact that men take for granted certain
poorly understood observations,” or lay down rash and groundless
judgements.

These considerations make it obvious why arithmetic and geometry
prove to be much more certain than other disciplines: they alone are
concerned with an object so pure and simple that they make no
assumptions that experience might render uncertain; they consist entirely
in deducing conclusions by means of rational arguments. They are
therefore the easiest and clearest of all the sciences and have just the sort
of object we are looking for. Where these sciences are concerned it
scarcely seems humanly possible to err, except through inadvertence. Yet
we should not be surprised if many prefer of their own accord to apply
their minds to other arts, or to philosophy. The reason for this is that
everyone feels free to make more confident guesses about matters which
are obscure than about matters which are clear. It is much easier to
hazard some conjecture on this or that question than to arrive at the
exact truth about one particular question, however straightforward it
may be.

Now the conclusion we should draw from these considerations is not
that arithmetic and geometry are the only sciences worth studying, but
rather that in seeking the right path of truth we ought to concern

1 Descartes’ term for scholastic logic see below, Principles, p. 186.
2 Lat. experimenta; see footnote on the equivalent French term expériences, p. 143 below.
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ourselves only with objects which admit of as much certainty as the
demonstrations of arithmetic and geometry.

Rule Three

Concerning objects proposed for study, we ought to investigate what we
can clearly and evidently intuit' or deduce with certainty, and not what
other people have thought or what we ourselves conjecture. For know-
ledge* can be attained in no other way.

We ought to read the writings of the ancients, for it is of great advantage
to be able to make use of the labours of so many men. We should do so
both in order to learn what truths have already been discovered and also
to be informed about the points which remain to be worked out in the
various disciplines. But at the same time there is a considerable danger
that if we study these works too closely traces of their errors will infect us
and cling to us against our will and despite our precautions. For, once
writers have credulously and heedlessly taken up a position on some
controversial question, they are generally inclined to employ the most
subtle arguments in an attempt to get us to adopt their point of view. On
the other hand, whenever they have the luck to discover something
certain and evident, they always present it wrapped up in various
obscurities, either because they fear that the simplicity of their argument
may depreciate the importance of their finding, or because they begrudge
" us the plain truth.

But even if all writers were sincere and open, and never tried to palm
off doubtful matters as true, but instead put forward everything in good
faith, we would always be uncertain which of them to believe, for hardly
anything is said by one writer the contrary of which is not asserted by
some other. It would be of no use to count heads, so as to follow the view
which many authorities hold. For if the question at issue is a difficult one,
it is more likely that few, rather than many, should have been able to
discover the truth about it. But even if they all agreed among themselves,
their teaching would still not be all we need. For example, even though
we know other people’s demonstrations by heart, we shall never become
mathematicians if we lack the intellectual aptitude to solve any given
problem. And even though we have read all the arguments of Plato and
Aristotle, we shall never become philosophers if we are unable to make a
sound judgement on matters which come up for discussion; in this case
what we would seem to have learnt would not be science but history.

1 Lat. intueri, literally ‘to look, gaze at’; used by Descartes as a technical term for
immediate mental apprehension.
2 Lat. scientia; see footnote on p. 10 above.
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Furthermore, we would be well-advised not to mix any conjectures
into the judgements we make about the truth of things. It is most
important to bear this point in mind. The main reason why we can find
nothing in ordinary philosophy which is so evident and certain as to be
beyond dispute is that students of the subject first of all are not content to
acknowledge what is clear and certain, but on the basis of merely
probable conjectures venture also to make assertions on obscure matters
about which nothing is known; they then gradually come to have
complete faith in these assertions, indiscriminately mixing them up with
others that are true and evident. The result is that the only conclusions
they can draw are ones which apparently rest on some such obscure
proposition, and which are accordingly uncertain.

But in case we in turn should slip into the same error, let us now review
all the actions of the intellect by means of which we are able to arrive at a
knowledge of things with no fear of being mistaken. We recognize only
two: intuition and deduction.!

By ‘intuition’ I do not mean the fluctuating testimony of the senses or
the deceptive judgement of the imagination as it botches things together,
but the conception of a clear and attentive mind, which is so easy and
distinct that there can be no room for doubt about what we are
understanding. Alternatively, and this comes to the same thing, intuition
is the indubitable conception of a clear and attentive mind which
proceeds solely from the light of reason. Because it is simpler, it is more
certain than deduction, though deduction, as we noted above, is not
something a man can perform wrongly. Thus everyone can mentally
intuit that he exists, that he is thinking, that a triangle is bounded by just
three lines, and a sphere by a single surface, and the like. Perceptions such
as these are more numerous than most people realize, disdaining as they
do to turn their minds to such simple matters.

In case anyone should be troubled by my novel use of the term
‘intuition’ and of other terms to which I shall be forced to give a different
meaning from their ordinary one, I wish to point out here that I am
paying no attention to the way these terms have lately been used in the
Schools. For it would be very difficult for me to employ the same term-
inology, when my own views are profoundly different. I shall take
account only of the meanings in Latin of individual words and, when
appropriate words are lacking, I shall use what seem the most suitable
words, adapting them to my own meaning.

The self-evidence and certainty of intuition is required not only for
apprehending single propositions, but also for any train of reasoning

1 inductio in A, almost certainly a misprint for deductio.
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whatever. Take for example, the inference that 2 plus 2 equals 3 plus 1:
not only must we intuitively perceive that 2 plus 2 make 4, and that 3
plus 1 make 4, but also that the original proposition follows necessarily
from the other two.

There may be some doubt here about our reason for suggesting
another mode of knowing in addition to intuition, viz. deduction, by
which we mean the inference of something as following necessarily from
some other propositions which are known with certainty. But this
distinction had to be made, since very many facts which are not
self-evident are known with certainty, provided they are inferred from
true and known principles through a continuous and uninterrupted
movement of thought in which each individual proposition is clearly
intuited. This is similar to the way in which we know that the last link in
a long chain is connected to the first: even if we cannot take in at one
glance all the intermediate links on which the connection depends, we
can have knowledge of the connection provided we survey the links one
after the other, and keep in mind that each link from first to last is
attached to its neighbour. Hence we are distinguishing mental intuition
from certain deduction on the grounds that we are aware of a movement
or a sort of sequence in the latter but not in the former, and also because
immediate self-evidence is not required for deduction, as it is for intuition;
deduction in a sense gets its certainty from memory. It follows that those
propositions which are immediately inferred from first principles can be
said to be known in one respect through intuition, and in another respect
through deduction. But the first principles themselves are known only
through intuition, and the remote conclusions only through deduction.

These two ways are the most certain routes to knowledge that we
have. So far as our powers of understanding are concerned, we should
admit no more than these and should reject all others as suspect and
liable to error. This does not preclude our believing that what has been
revealed by God is more certain than any knowledge, since faith in these
matters, as in anything obscure, is an act of the will rather than an act of
the understanding. And if our faith has a basis in our intellect, revealed
truths above all can and should be discovered by one or other of the two
ways we have just described, as we may show at greater length below.

Rule Four

We need a method if we are to investigate the truth of things.

So blind is the curiosity with which mortals are possessed that they often
direct their minds down untrodden paths, in the groundless hope that
they will chance upon what they are seeking, rather like someone who is
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consumed with such a senseless desire to discover treasure that he
continually roams the streets to see if he can find any that a passer-by
might have dropped. This is how almost every chemist, most geometers,
and many philosophers pursue their research. I am not denying that they
sometimes are lucky enough in their wanderings to hit upon some truth,
though on that account I rate them more fortunate than diligent. But it is
far better never to contemplate investigating the truth about any matter
than to do so without a method. For it is quite certain that such
haphazard studies and obscure reflections blur the natural light and blind
our intelligence. Those who are accustomed to walking in the dark
weaken their eye-sight, the result being that they can no longer bear to be
in broad daylight. Experience confirms this, for we very often find that
people who have never devoted their time to learned studies make
sounder and clearer judgements on matters which arise than those who
have spent all their time in the Schools. By ‘a method’ I mean reliable
rules which are easy to apply, and such that if one follows them exactly,
one will never take what is false to be true or fruitlessly expend one’s
mental efforts, but will gradually and constantly increase one’s
knowledge! till one arrives at a true understanding of everything within
one’s capacity.

There are two points here which we should keep in mind: we should
never assume to be true anything which is false; and our goal should be to
attain knowledge of all things. For, if we do not know something we are
capable of knowing, this is simply because we have never discovered a
way that might lead us to such knowledge, or because we have fallen into
the opposite error.? But if our method properly explains how we should
use our mental intuition to avoid falling into the opposite error and how
we should go about finding the deductive inferences that will help us
attain this all-embracing knowledge, then I do not see that anything more
is needed to make it complete; for as I have already said, we can have no
knowledge! without mental intuition or deduction. The method cannot
go so far as to teach us how to perform the actual operations of intuition
and deduction, since these are the simplest of all and quite basic. If our
intellect were not already able to perform them, it would not compre-
hend any of the rules of the method, however easy they might be. As for
other mental operations which dialectic® claims to direct with the help of
those already mentioned, they are of no use here, or rather should be
reckoned a positive hindrance, for nothing can be added to the clear light
of reason which does not in some way dim it.

1 Lat. scientia; see footnote on p. 10 above.
2 Le. rejecting what is true through undue scepticism.
3 See footnote on p. 12 above.
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So useful is this method that without it the pursuit of learning would, 1
think, be more harmful than profitable. Hence I can readily believe that
the great minds of the past were to some extent aware of it, guided to it
even by nature alone. For the human mind has within it a sort of spark of
the divine, in which the first seeds of useful ways of thinking are sown,
seeds which, however neglected and stifled by studies which impede
them, often bear fruit of their own accord. This is our experience in the
simplest of sciences, arithmetic and geometry: we are well aware that the
geometers of antiquity employed a sort of analysis which they went on to
apply to the solution of every problem, though they begrudged revealing
it to posterity. At the present time a sort of arithmetic called ‘algebra’ is
flourishing, and this is achieving for numbers what the ancients did for
figures. These two disciplines are simply the spontaneous fruits which
have sprung from the innate principles of this method. I am not surprised
that, where the simplest objects of these disciplines are concerned, there
has been a richer harvest of such fruits than in other disciplines in which
greater obstacles tend to stifle progress. But no doubt these too could
achieve a perfect maturity if only they were cultivated with extreme care.

That is in fact what I have principally aimed at achieving in this
treatise. I would not value these Rules so highly if they were good only
for solving those pointless problems with which arithmeticians and
geometers are inclined to while away their time, for in that case all 1
could credit myself with achieving would be to dabble in trifles with
greater subtlety than they. I shall have much to say below about figures
and numbers, for no other disciplines can yield illustrations as evident
and certain as these. But if one attends closely to my meaning, one will
readily see that ordinary mathematics is far from my mind here, that it is
quite another discipline I am expounding, and that these illustrations are
more its outer garments than its inner parts. This discipline should
contain the primary rudiments of human reason and extend to the
discovery of truths in any field whatever. Frankly speaking, I am
convinced that it is a more powerful instrument of knowledge than any
other with which human beings are endowed, as it is the source of all the
rest. | have spoken of its ‘outer garment’, not because I wish to conceal
this science and shroud it from the gaze of the public; I wish rather to
clothe and adorn it so as to make it easier to present to the human mind.

When I first applied my mind to the mathematical disciplines, I at once
read most of the customary lore which mathematical writers pass on to
us. | paid special attention to arithmetic and geometry, for these were
said to be the simplest and, as it were, to lead into the rest. But in neither
subject did I come across writers who fully satisfied me. I read much
about numbers which I found to be true once I had gone over the
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calculations for myself. The writers displayed many geometrical truths
before my very eyes, as it were, and derived them by means of logical
arguments. But they did not seem to make it sufficiently clear to my mind
why these things should be so and how they were discovered. So I was
not surprised to find that even many clever and learned men, after
dipping into these arts, either quickly lay them aside as childish and
pointless or else take them to be so very difficult and complicated that
they are put off at the outset from learning them. For there is really
nothing more futile than so busying ourselves with bare numbers and
imaginary figures that we seem to rest content in the knowledge of such
trifles. And there is nothing more futile than devoting our energies to
those superficial proofs which are discovered more through chance than
method and which have more to do with our eyes and imagination than
our intellect; for the outcome of this is that, in a way, we get out of the
habit of using our reason. At the same time there is nothing more
complicated than using such a method of proof to resolve new problems
which are beset with numerical disorder. Later on I wondered why the
founders of philosophy would admit no one to the pursuit of wisdom
who was unversed in mathematics' — as if they thought that this
discipline was the easiest and most indispensable of all for cultivating and
preparing the mind to grasp other more important sciences. I came to
suspect that they were familiar with a kind of mathematics quite different
from the one which prevails today; not that I thought they had a perfect
knowledge of it, for their wild exultations and thanksgivings for trivial
discoveries clearly show how rudimentary their knowledge must have
been. I am not shaken in this opinion by those machines? of theirs which
are so much praised by historians. These mechanical devices may well
have been quite simple, even though the ignorant and wonder-loving
masses may have raised them to the level of marvels. But I am convinced
that certain primary seeds of truth naturally implanted in human minds
thrived vigorously in that unsophisticated and innocent age — seeds
which have been stifled in us through our constantly reading and hearing
all sorts of errors. So the same light of the mind which enabled them to
see (albeit without knowing why) that virtue is preferable to pleasure, the
good preferable to the useful, also enabled them to grasp true ideas in
philosophy and mathematics, although they were not yet able fully to
master such sciences. Indeed, one can even see some traces of this true
mathematics, I think, in Pappus and Diophantus’ who, though not of

1 A reference to Plato’s Academy, over the entrance to which was inscribed the motto, ‘No
one ignorant of geometry may enter.’

2 Perhaps an allusion to mechanical devices such as the wooden dove (which could fly)
constructed by Archytas of Tarentum, a friend of Plato.

3 Greek mathematicians working in Alexandria in the third century A.D.
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that earliest antiquity, lived many centuries before our time. But I have
come to think that these writers themselves, with a kind of pernicious
cunning, later suppressed this mathematics as, notoriously, many
inventors are known to have done where their own discoveries were
concerned. They may have feared that their method, just because it was
so easy and simple, would be depreciated if it were divulged; so to gain our
admiration, they may have shown us, as the fruits of their method, some
barren truths proved by clever arguments, instead of teaching us the
method itself, which might have dispelled our admiration. In the present
age some very gifted men have tried to revive this method, for the method
seems to me to be none other than the art which goes by the outlandish
name of ‘algebra’ — or at least it would be if algebra were divested of the
multiplicity of numbers and incomprehensible figures which overwhelm
it and instead possessed that abundance of clarity and simplicity which I
believe the true mathematics ought to have. It was these thoughts which
made me turn from the particular studies of arithmetic and geometry to a
general investigation of mathematics. I began my investigation by
inquiring what exactly is generally meant by the term ‘mathematics’! and
why it is that, in addition to arithmetic and geometry, sciences such as
astronomy, music, optics, mechanics, among others, are called branches
of mathematics. To answer this it is not enough just to look at the
etymology of the word, for, since the word ‘mathematics’ has the same
meaning as ‘discipline’,? these subjects have as much right to be called
‘mathematics’ as geometry has. Yet it is evident that almost anyone with
the slightest education can easily tell the difference in any context
between what relates to mathematics and what to the other disciplines.
When 1 considered the matter more closely, I came to see that the
exclusive concern of mathematics is with questions of order or measure
and that it is irrelevant whether the measure in question involves
numbers, shapes, stars, sounds, or any other object whatever. This made
me realize that there must be a general science which explains all the
points that can be raised concerning order and measure irrespective of
the subject-matter, and that this science should be termed mathesis
universalis® — a venerable term with a well-established meaning — for it
covers everything that entitles these other sciences to be called branches
of mathematics. How superior it is to these subordinate sciences both in
utility and simplicity is clear from the fact that it covers all they deal with,
and more besides; and any difficulties it involves apply to these as well,
whereas their particular subject-matter involves difficulties which it
lacks. Now everyone knows the name of this subject and without even
1 Descartes uses the term mathesis, from the Greek, udénous, literally ‘learning’.

2 Lat. disciplina, from discere, ‘to learn’.
3 Le. ‘universal mathematics’.
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studying it understands what its subject-matter is. So why is it that most
people painstakingly pursue the other disciplines which depend on it, and
no one bothers to learn this one? No doubt I would find that very
surprising if I did not know that everyone thinks the subject too easy, and
if I had not long since observed that the human intellect always bypasses
subjects which it thinks it can easily master and directly hurries on to new
and grander things.

Aware how slender my powers are, I have resolved in my search for
knowledge of things to adhere unswervingly to a definite order, always
starting with the simplest and easiest things and never going beyond them
till there seems to be nothing further which is worth achieving where they
are concerned. Up to now, therefore, I have devoted all my energies to
this universal mathematics, so that I think I shall be able in due course to
tackle the somewhat more advanced sciences, without my efforts being
premature. But before I embark on this task I shall try to bring together
and arrange in an orderly manner whatever I thought noteworthy in my
previous studies, so that when old age dims my memory I can readily
recall it hereafter, if 1 need to, by consulting this book, and so that,
having disburdened my memory, I can henceforth devote my mind more
freely to what remains.

Rule Five

The whole method consists entirely in the ordering and arranging of the
objects on which we must concentrate our mind’s eye if we are to
discover some truth. We shall be following this method exactly if we first
reduce complicated and obscure propositions step by step to simpler
ones, and then, starting with the intuition of the simplest ones of all, try
to ascend through the same steps to a knowledge of all the rest.

This one Rule covers the most essential points in the whole of human
endeavour. Anyone who sets out in quest of knowledge of things must
follow this Rule as closely as he would the thread of Theseus if he were to
enter the Labyrinth. But many people either do not reflect upon what the
Rule prescribes, or ignore it altogether, or presume that they have no
need of it. They frequently examine difficult problems in a very disorderly
manner, behaving in my view as if they were trying to get from the
bottom to the top of a building at one bound, spurning or failing to
notice the stairs designed for that purpose. Astrologers all do likewise:
they do not know the nature of the heavens and do not even make any
accurate observations of celestial motions, yet they expect to be able to
delineate the effects of these motions. So too do most of those who study
mechanics apart from physics and, without any proper plan, construct
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new instruments for producing motion. This applies also to those
philosophers who take no account of experience and think that truth will
spring from their brains like Minerva from the head of Jupiter.

All those just mentioned are plainly violating this Rule. But the order
that is required here is often so obscure and complicated that not
everyone can make out what it is; hence it is virtually impossible to guard
against going astray unless one carefully observes the message of the
following Rule.

Rule Six

In order to distinguish the simplest things from those that are compli-
cated and to set them out in an orderly manner, we should attend to what
is most simple in each series of things in which we have directly deduced
some truths from others, and should observe how all the rest are more, or
less, or equally removed from the simplest.

Although the message of this Rule may not seem very novel, it contains
nevertheless the main secret of my method; and there is no more useful
Rule in this whole treatise. For it instructs us that all things can be
arranged serially in various groups, not in so far as they can be referred to
some ontological genus (such as the categories into which philosophers
divide things!), but in so far as some things can be known on the basis of
others. Thus when a difficulty arises, we can see at once whether it will be
worth looking at any others first, and if so which ones and in what order.

In order to be able to do this correctly, we should note first that
everything, with regard to its possible usefulness to our project, may be
termed either ‘absolute’ or ‘relative’ — our project being, not to inspect
the isolated natures of things, but to compare them with each other so
that some may be known on the basis of others.

I call ‘absolute’ whatever has within it the pure and simple nature in
question; that is, whatever is viewed as being independent, a cause,
simple, universal, single, equal, similar, straight, and other qualities of
that sort. I call this the simplest and the easiest thing when we can make
use of it in solving problems.

The ‘relative’, on the other hand, is what shares the same nature, or at
least something of the same nature, in virtue of which we can relate it to
the absolute and deduce it from the absolute in a definite series of steps.
The concept of the ‘relative’ involves other terms besides, which I call
‘relations’: these include whatever is said to be dependent, an effect,
composite, particular, many, unequal, dissimilar, oblique, etc. The further

1 For example, the Aristotelian categories of substance, quality, quantity, relation, etc.
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removed from the absolute such relative attributes are, the more mutu-
ally dependent relations of this sort they contain. This Rule points out
that all these relations should be distinguished, and the interconnections
between them, and their natural order, should be noted, so that given the
last term we should be able to reach the one that is absolute in the highest
degree, by passing through all the intermediate ones.

The secret of this technique consists entirely in our attentively noting in
all things that which is absolute in the highest degree. For some things are
more absolute than others from one point of view, yet more relative from
a different point of view. For example, the universal is more absolute
than the particular, in virtue of its having a simpler nature, but it can also
be said to be more relative than the particular in that it depends upon
particulars for its existence, etc. Again, certain things sometimes are
really more absolute than others, yet not the most absolute of all. Thus a
species is something absolute with respect to particulars, but with respect
to the genus it is relative; and where measurable items are concerned,
extension is something absolute, but among the varieties of extension
length is something absolute, etc. Furthermore, in order to make it clear
that what we are contemplating here is the series of things to be
discovered, and not the nature of each of them, we have deliberately
listed ‘cause’ and ‘equal’ among the absolutes, although their nature
really is relative. Philosophers, of course, recognize that cause and effect
are correlatives; but in the present case, if we want to know what the
effect is, we must know the cause first, and not vice versa. Again, equals
are correlative with one another, but we can know what things are
unequal only by comparison with equals, and not vice versa, etc.

Secondly, we should note that there are very few pure and simple
natures which we can intuit straight off and per se (independently of any
others) either in our sensory experience or by means of a light innate
within us. We should, as I said, attend carefully to the simple natures
which can be intuited in this way, for these are the ones which in each
series we term simple in the highest degree. As for all the other natures,
we can apprehend them only by deducing them from those which are
simple in the highest degree, either immediately and directly, or by means
of two or three or more separate inferences. In the latter case we should
also note the number of these inferences so that we may know whether
the separation between the conclusion and the primary and supremely
simple proposition is by way of a greater or fewer number of steps. And
the chain of inferences — which gives rise to those series of objects of
investigation to which every problem must be reduced — is such
throughout that the problem can be investigated by a reliable method.

384 But since it is not easy to review all the connections together, and
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moreover, since our task is not so much to retain them in our memory as
to distinguish them with, as it were, the sharp edge of our mind, we must
seek a means of developing our intelligence in such a way that we can
discern these connections immediately whenever the need arises. In my
experience there is no better way of doing this than by accustoming
ourselves to reflecting with some discernment on the minute details of the
things we have already perceived.

The third and last point is that we should not begin our studies by
investigating difficult matters. Before tackling any specific-problems we
ought first to make a random selection of truths which happen to be at
hand, and ought then to see whether we can deduce some other truths
from them step by step, and from these still others, and so on in logical
sequence. This done, we should reflect attentively on the truths we have
discovered and carefully consider why it was we were able to discover
some of these truths sooner and more easily than others, and what these
truths are. This will enable us to judge, when tackling a specific problem,
what points we may usefully concentrate on discovering first. For
example, say the thought occurs to me that the number 6 is twice 3: I may
then ask what twice 6 is, viz. 12; | may, if I like, go on to ask what twice
12 is, viz. 24, and what twice 24 is, viz. 48, etc. It would then be easy for
me to deduce that there is the same ratio between 3 and 6 as between 6
and 12, and again the same ratio between 12 and 24, etc., and hence that
the numbers 3, 6, 12, 24, 48, etc. are continued proportionals. All of this
is so clear as to seem almost childish; nevertheless when I think carefully
about it, I can see what sort of complications are involved in all the
questions one can ask about the proportions or relations between things,
and in what order the questions should be investigated. This one point
encompasses the essential core of the entire science of pure mathematics.

For I notice first that it was no more difficult to discover what twice 6
is than twice 3, and that whenever we find a ratio between any two
magnitudes we can always find, just as easily, innumerable others which
have the same ratio between them. The nature of the problem is no
different when we are trying to find three, four, or more magnitudes of
this sort, since each one has to be found separately and without regard to
the others. I next observe that given the magnitudes 3 and 6, I easily
found! a third magnitude which is in continued proportion, viz. 12, yet,
when the extreme terms 3 and 12 were given, I could not find just as easily
the mean proportional, 6. If we look into the reason for this, it is obvious
that we have here a quite different type of problem from the preceding
one. For, if we are to find the mean proportional, we must attend at the

1 Reading invenerim, A (following Crapulli) rather than inveneris (‘you found’), H and
AT.
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same time to the two extreme terms and the ratio between them, in order
to obtain a new ratio by dividing this one.! This is a very different task
from that of finding a third magnitude, given two magnitudes in
continued proportion.2 I can go even further and ask whether, given the
numbers 3 and 24, it would be just as easy to find one of the two mean
proportionals, viz. 6 and 12. Here we have another sort of problem
again, an even more complicated one than either of the preceding ones.
We have to attend not just to one thing or to two but to three different
things at the same time, if we are to find a fourth.? We can go even further
and see whether, given just 3 and 48, it would be still more difficult to
find one of the three mean proportionals, viz. 6, 12 and 24. At first sight
it does indeed seem to be more difficult. But then the thought immediate-
ly strikes us that this problem can be split up and made easier: first we
look for the single mean proportional between 3 and 48, viz. 12; then we
look for a further mean proportional between 3 and 12, viz. 6; then
another between 12 and 48, viz. 24. In that way we reduce the problem
to one of the second kind described above.

Moreover, from these examples | realize how in our pursuit of
knowledge of a given thing we can follow different paths, one of which is
much more difficult and obscure than the other. If, for example, we are
asked to find the four proportionals, 3, 6, 12, 24, given any two
consecutive members of the series, such as 3 and 6, or 6 and 12, or 12
and 2.4, it will be a very easy task to find the others. In this case we shall
say that the proposition we are seeking is investigated in a direct way. But
if two alternate numbers are given, such as 3 and 12, or 6 and 24, and we
are to work out the others from these, in that case we shall say that the
problem is investigated indirectly by the first method. Likewise, if we are
to find the intermediate numbers, 6 and 12, given the two extremes, 3
and 24, then the problem will be investigated indirectly by the second
method. I could thus go on even further and draw many other conclu-
sions from this one example. But these points will suffice to enable the
reader to see what I mean when I say that some proposition is deduced
‘directly’ or ‘indirectly’, and will suffice to make him bear in mind that on
the basis of our knowledge of the most simple and primary things we can
make many discoveries, even in other disciplines, through careful reflec-
tion -and discriminating inquiry.

1 The problem: to find an x such that 3/x = x/12.
2 The problem: to find an x such that 3/6 = 6/x.
3 The problem: to find an x and y such that 3/x =x/y=y/24.
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Rule Seven

In order to make our knowledge' complete, every single thing relating to
our undertaking must be surveyed in a continuous and wholly uninter-
rupted sweep of thought, and be included in a sufficient and well-ordered
enumeration.

It is necessary to observe the points proposed in this Rule if we are to
admit as certain those truths which, we said above, are not deduced
immediately from first and self-evident principles. For this deduction
sometimes requires such a long chain of inferences that when we arrive at
such a truth it is not easy to recall the entire route which led us to it. That
is why we say that a continuous movement of thought is needed to make
good any weakness of memory. If, for example, by way of separate
operations, | have come to know first what the relation between the
magnitudes A and B is, and then between B and C, and between C and D,
and finally between D and E, that does not entail my seeing what the
relation is between A and E; and I cannot grasp what the relation is just
from those I already know, unless I recall all of them. So I shall run
through them several times in a continuous movement of the imagina-
tion, 'simultaneously intuiting one relation and passing on to the next,
until I have learnt to pass from the first to the last so swiftly that memory
is left with practically no role to play, and I seem to intuit the whole thing
at once. In this way our memory is relieved, the sluggishness of our
intelligence redressed, and its capacity in some way enlarged.

In addition, this movement must nowhere be interrupted. Frequently
those who attempt to deduce something too swiftly and from remote
initial premisses do not go over the entire chain of intermediate conclu-
sions very carefully, but pass over many of the steps without due
consideration. But, whenever even the smallest link is overlooked the
chain is immediately broken, and the certainty of the conclusion entirely
collapses.

We maintain furthermore that enumeration is required for the comple-
tion of our knowledge.! The other Rules do indeed help us resolve most
questions, but it is only with the aid of enumeration that we are able to
make a true and certain judgement about whatever we apply our minds
to. By means of enumeration nothing will wholly escape us and we shall
be seen to have some knowledge on every question.

In this context enumeration,? or induction, consists in a thorough
investigation of all the points relating to the problem at hand, an
investigation which is so careful and accurate that we may conclude with

1 Lat. scientia; see footnote on p. 10 above.
2 Reading hic, A, H (following Crapulli), rather than haec (‘This enumeration’), AT.
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manifest certainty that we have not inadvertently overlooked anything.
So even though the object of our inquiry eludes us, provided we have
made an enumeration we shall be wiser at least to the extent that we shall
perceive with certainty that it could not possibly be discovered by any
method known to us. If we have managed to examine all the humanly
accessible paths towards the object of our inquiry (which we often do),
we shall be entitled confidently to assert that knowledge of it lies wholly
beyond the reach of the human mind.

We should note, moreover, that by ‘sufficient enumeration’ or ‘induc-
tion’ we just mean the kind of enumeration which renders the truth of
our conclusions more certain than any other kind of proof (simple
intuition excepted) allows. But when our knowledge of something is not
reducible to simple intuition and we have cast off our syllogistic fetters,
we are left with this one path, which we should stick to with complete
confidence. For if we have deduced one fact from another immediately,
then provided the inference is evident, it already comes under the heading
of true intuition. If on the other hand we infer a proposition from many
disconnected propositions, our intellectual capacity is often insufficient
to enable us to encompass all of them in a single intuition; in which case
we must be content with the level of certainty which the above operation
allows. In the same way, our eyes cannot distinguish at one glance all the
links in a very long chain; but, if we have seen the connections between
each link and its neighbour, this enables us to say that we have seen how
the last link is connected with the first.

I said that this operation should be ‘sufficient’, because it can often be
deficient and hence liable to error. For sometimes, even though we survey
many points in our enumeration which are quite evident, yet if we make
even the slightest omission, the chain is broken and the certainty of the
conclusion is entirely lost. Again, sometimes we do cover everything in
our enumeration, yet fail to distinguish one thing from another, so that
our knowledge of them all is simply confused.

The enumeration should sometimes be complete, and sometimes
distinct, though there are times when it need be neither. That is why I
said only that the enumeration must be sufficient. For if I wish to
determine by enumeration how many kinds of corporeal entity there are
or how many are in some way perceivable by the senses, I shall not
assert that there are just so many and no more, unless I have previously
made sure I have included them all in my enumeration and have
distinguished one from another. But if I wish to show in the same way
that the rational soul is not corporeal, there is no need for the
enumeration to be complete; it will be sufficient if I group all bodies
together into several classes so as to demonstrate that the rational soul
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cannot be assigned to any of these. To give one last example, say I wish to
show by enumeration that the area of a circle is greater than the area of
any other geometrical figure whose perimeter is the same length as the
circle’s. I need not review every geometrical figure. If I can demonstrate
that this fact holds for some particular figures, I shall be entitled to
conclude by induction® that the same holds true in all the other cases as
well.

I said also that the enumeration must be well-ordered, partly because
there is no more effective remedy for the defects I have just listed than a
well-ordered scrutiny of all the relevant items, and partly because, if
every single thing relevant to the question in hand were to be separately
scrutinized, one lifetime would generally be insufficient for the task, for
either there would be too many such things or the same things would
keep cropping up. But if we arrange all of the relevant items in the best
order, so that for the most part they fall under definite classes, it will be
sufficient if we look closely at one class, or at a member of each particular
class, or at some classes rather than others. If we do that, we shall at any
rate never pointlessly go over the same ground twice, and thanks to our
well-devised order, we shall often manage to review quickly and effort-
lessly a large number of items which at first sight seemed formidably
large.

In such cases the order in which things are enumerated can usually be
varied; it is a matter for individual choice. For that reason, if our choice is
to be intelligently thought out we should bear in mind what was said in
Rule Five. In the more frivolous of man’s skills there are many things
whose method of invention consists entirely in arranging things in this
orderly way. Thus if you want to construct a perfect anagram by
transposing the letters of a name, there is no need to pass from the very
easy to the more difficult, nor to distinguish what is absolute from what is
relative, for these operations have no place here. All you need do is to
decide on an order for examining permutations of letters so that you
never go over the same permutations twice. The number of these
permutations should, for example, be arranged into definite classes, so
that it becomes immediately obvious which ones present the greater
prospect of finding what you are looking for. If this is done, the task will
seldom be tedious; it will be mere child’s play.

Now, these last three Rules should not be separated. We should
generally think of them together, since they all contribute equally to the
perfection of the method. It was immaterial which of them we expound-
ed first. We are giving only a brief account of them here, for our task in

1 ‘Induction’ here seems to have its standard sense of ‘inference from particular instances
of something to all instances’.
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the remainder of the treatise will be confined almost entirely to explicat-
ing in detail what we have so far covered in general terms.

Rule Eight

If in the series of things to be examined we come across something which
our intellect is unable to intuit sufficiently well, we must stop at that
point, and refrain from the superfluous task of examining the remaining
items.

The three preceding Rules prescribe and explain the order to be followed;
the present Rule shows when order is absolutely necessary, and when it is
merely useful. It is necessary that we examine whatever constitutes an
integral step in the series through which we must pass when we proceed
from relative terms to something absolute or vice versa, before consider-
ing all that follows in the series. Of course if many things belong to a
given step, as is often the case, it is always useful to survey all of them in
due order. But we are not forced to follow the order strictly and rigidly;
generally we may proceed further, even although we do not have clear
knowledge of all the terms of the series, but only of a few or just one of
them.

This Rule is a necessary consequence of the reasons I gave in support of
Rule Two. But it should not be thought that this Rule contributes
nothing new to the advancement of learning, even though it seems merely
to deter us from discussing certain things and to bring no truth to light.
Indeed, all it teaches beginners is that they should not waste their efforts,
and it does so in practically the same manner as Rule Two. But it shows
those who have perfectly mastered the preceding seven Rules how they
can achieve for themselves, in any science whatever, results so satisfac-
tory that there is nothing further they will desire to achieve. If anyone
observes the above Rules exactly when trying to solve some problem or
other, but is instructed by the present Rule to stop at a certain point, he
will know for sure that no amount of application will enable him to find
the knowledge! he is seeking; and that not because of any defect of his
intelligence, but because of the obstacle which the nature of the problem
itself or the human condition presents. His recognition of this point is
just as much knowledge! as that which reveals the nature of the thing
itself; and it would, I think, be quite irrational if he were to stretch his
curiosity any further.

Let us illustrate these points with one or two examples. If, say,
someone whose studies are confined to mathematics tries to find the line

394 called the ‘anaclastic’ in optics? — the line from which parallel rays are so

1 Lat. scientia; see footnote on p. 10 above.
2 Descartes solved this problem in Discourse 8 of his Optics.



Rule Eight 29

refracted that they intersect at a single point — he will easily see, by
following Rules Five and Six, that the determination of this line depends
on the ratio of the angles of refraction to the angles of incidence. But he
will not be able to find out what this ratio is, since it has to do with
physics rather than with mathematics. So he will be compelled to stop
short right at the outset. If he proposes to learn it from the philosophers
or derive it from experience, he will achieve nothing, for that would be to
violate Rule Three. Besides, the problem before him is composite and
relative; and it is possible to have experiential knowledge which is certain
only of things which are entirely simple and absolute, as I shall show in
the appropriate place. Again, it is no use his assuming some particular
ratio between the angles in question, one he conjectures to be most likely
the real one; for in that case what he was seeking to determine would no
longer be the anaclastic — it would merely be the line which was the
logical consequence of his supposition.

Now take someone whose studies are not confined to mathematics and
who, following Rule One, eagerly seeks the truth on any question that
arises: if he is faced with the same problem, he will discover when he
goes into it that the ratio between the angles of incidence and the angles
of refraction depends upon the changes in these angles brought about by
differences in the media. He will see that these changes depend on the
manner in which a ray passes through the entire transparent body,! and
that knowledge of this process presupposes also a knowledge of the
nature of the action of light. Lastly, he will see that to understand the
latter process he must know what a natural power in general is — this last
being the most absolute term in this whole series. Once he has clearly
ascertained this through mental intuition, he will, in accordance with
Rule Five, retrace his course through the same steps. If, at the second
step, he is unable to discern at once what the nature of light’s action is, in
accordance with Rule Seven he will make an enumeration of all the other
natural powers, in the hope that a knowledge of some other natural
power will help him understand this one, if only by way of analogy — but
more of this later.” Having done that, he will investigate the way in which
the ray passes through the whole transparent body. Thus he will follow
up the remaining points in due order, until he arrives at the anaclastic
itself. Even though the anaclastic has been the object of much fruitless
research in the past, I can see nothing to prevent anyone who uses our
method exactly from gaining a clear knowledge of it.

But let us take the finest example of all. If someone sets himself the

1 Lat. totum diaphanum, the very fluid ‘subtle matter’ which Descartes took to be the
medium of the transmission of light. Cf. Optics, p. 154 below.

2 This topic is not discussed in the extant portions of the Rules. See however Optics,
Discourses 1 and 2 (pp. 152—64 below).
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problem of investigating every truth for the knowledge of which human
reason is adequate — and this, I think, is something everyone who
earnestly strives after good sense should do once in his life — he will
indeed discover by means of the Rules we have proposed that nothing
can be known prior to the intellect, since knowledge of everything else
depends on the intellect, and not vice versa. Once he has surveyed
everything that follows immediately upon knowledge of the pure intel-
lect, among what remains he will enumerate whatever instruments of
knowledge we possess in addition to the intellect; and there are only two
of these, namely imagination and sense-perception. He will therefore
devote all his energies to distinguishing and examining these three modes
of knowing. He will see that there can be no truth or falsity in the strict
sense except in the intellect alone, although truth and falsity often
originate from the other two modes of knowing; and he will pay careful
heed to everything that might deceive him, in order to guard against it.
He will make a precise enumeration of all the paths to truth which are
open to men, so that he may follow one which is reliable. There are not
so many of these that he cannot easily discover them all by means of a
sufficient enumeration;' this will seem surprising and incredible to the
inexperienced. And as soon as he has distinguished, with respect to each
individual object, between those items of knowledge which merely fill
and adorn the memory and those which really entitle one to be called
more learned — an easy task to accomplish . . .2 he will take the view that
any lack of further knowledge on his part is not at all due to any lack of
intelligence or method, and that whatever anyone else can know, he too
is capable of knowing, if only he properly applies his mind to it. He may
often be faced with many questions which this Rule prohibits him from
taking up; yet, because he sees clearly that these questions are wholly
beyond the reach of the human mind, he will not regard himself as being
more ignorant on that account. On the contrary, his very knowing that
the matter in question is beyond the bounds of human knowledge will, if
he is reasonable, abundantly satisfy his curiosity.

Now, to prevent our being in a state of permanent uncertainty about
the powers of the mind, and to prevent our mental labours being
misguided and haphazard, we ought once in our life carefully to inquire
as to what sort of knowledge human reason is capable of attaining,
before we set about acquiring knowledge of things in particular. In order
to do this the better, we should, where the objects of inquiry are equally
simple, always begin our investigation with those which are more useful.

1 The translation follows the punctuation of A and H here. AT punctuate so as to give the
sense ‘. . . enumeration. What will seem surprising is that as soon as . ..’
2 A lacuna in the texts A, H.
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Our method in fact resembles the procedures in the mechanical crafts,
which have no need of methods other than their own, and which supply
their own instructions for making their own tools. If, for example,
someone wanted to practise one of these crafts — to become a blacksmith,
say — but did not possess any of the tools, he would be forced at first to
use a hard stone (or a rough lump of iron) as an anvil, to make a rock do
as a hammer, to make a pair of tongs out of wood, and to put together
other such tools as the need arose. Thus prepared, he would not
immediately attempt to forge swords, helmets, or other iron implements
for others to use; rather he would first of all make hammers, an anvil,
tongs and other tools for his own use. What this example shows is that,
since in these preliminary inquiries we have managed to discover only
some rough precepts which appear to be innate in our minds rather than
the product of any skill, we should not immediately try to use these
precepts to settle philosophical disputes or to solve mathematical prob-
lems. Rather, we should use these precepts in the first instance to seek out
with extreme care everything else which is more essential in the
investigation of truth, especially since there is no reason why such things
should be thought more difficult to discover than any of the solutions to
the problems commonly set in geometry, in physics, or in other disci-
plines.

But the most useful inquiry we can make at this stage is to ask: What is
human knowledge and what is its scope? We are at present treating this
as one single question, which in our view is the first question of all that 398
should be examined by means of the Rules described above. This is a task
which everyone with the slightest love of truth ought to undertake at
least once in his life, since the true instruments of knowledge and the
entire method are involved in the investigation of the problem. There is, I
think, nothing more foolish than presuming, as many do, to argue about
the secrets of nature, the influence of the heavens on these lower regions,
the prediction of future events, and so on, without ever inquiring whether
human reason is adequate for discovering matters such as these. It should
not be regarded as an arduous or even difficult task to define the limits of
the mental powers we are conscious of possessing, since we often have no
hesitation in making judgements about things which are outside us and
quite foreign to us. Nor is it an immeasurable task to seek to encompass
in thought everything in the universe, with a view to learning in what
way particular things may be susceptible of investigation by the human
mind. For nothing can be so many-sided or diffuse that it cannot be
encompassed within definite limits or arranged under a few headings by
means of the method of enumeration we have been discussing. But in
order to see how the above points apply to the problem before us, we
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shall first divide into two parts whatever is relevant to the question; for
the question ought to relate either to us, who have the capacity for
knowledge, or to the actual things it is possible to know. We shall discuss
these two parts separately.

Within ourselves we are aware that, while it is the intellect alone that is
capable of knowledge,! it can be helped or hindered by three other
faculties, viz. imagination, sense-perception, and memory. We must
therefore look at these faculties in turn, to see in what respect each of
them could be a hindrance, so that we may be on our guard, and in what
respect an asset, so that we may make full use of their resources. We
shall discuss this part of the question by way of a sufficient enumeration,
as the following Rule will make clear.

We should then turn to the things themselves; and we should deal with
these only in so far as they are within the reach of the intellect. In that
respect we divide them into absolutely simple natures and complex or
composite natures. Simple natures must all be either spiritual or cor-
poreal, or belong to each of these categories. As for composite natures,
there are some which the intellect experiences as composite before it
decides to determine anything about them: but there are others which are
put together by the intellect itself. All these points will be explained at
greater length in Rule Twelve, where it will be demonstrated that there
can be no falsity save in composite natures which are put together by the
intellect. In view of this, we divide natures of the latter sort into two
further classes, viz. those that are deduced from natures which are the
most simple and self-evident (which we shall deal with throughout the
next book), and those that presuppose others which experience shows us
to be composite in reality. We shall reserve the whole of the third book
for an account of the latter.?

Throughout this treatise we shall try to pursue every humanly accessi-
ble path which leads to knowledge of the truth. We shall do this very
carefully, and show the paths to be very easy, so that anyone who has
mastered the whole method, however mediocre his intelligence, may see
that there are no paths closed to him that are open to others, and that his
lack of further knowledge is not due to any want of intelligence or
method. As often as he applies his mind to acquire knowledge of
something, either he will be entirely successful, or at least he will realize
that success depends upon some observation which it is not
within his power to make — so he will not blame his intelligence, even
though he is forced to come to a halt; or, finally, he will be able to
demonstrate that the thing he wants to know wholly exceeds the grasp of

1 See footnote on p. 10 above. 2 See Preface, p. 7 above.
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the human mind — in which case he will not regard himself as more
ignorant on that account, for this discovery amounts to knowledge! no
less than any other.

Rule Nine

We must concentrate our mind’s eye totally upon the most insignificant
and easiest of matters, and dwell on them long enough to acquire the
habit of intuiting the truth distinctly and clearly.

We have given an account of the two operations of our intellect, intuition
and deduction, on which we must, as we said, exclusively rely in our
acquisition of knowledge. In this and the following Rule we shall proceed
to explain how we can make our employment of intuition and deduction
more skilful and at the same time how to cultivate two special mental
faculties, viz. perspicacity in the distinct intuition of particular things and
discernment in the methodical deduction of one thing from another.

We can best learn how mental intuition is to be employed by
comparing it with ordinary vision. If one tries to look at many objects at
one glance, one sees none of them distinctly. Likewise, if one is inclined
to attend to many things at the same time in a single act of thought, one
does so with a confused mind. Yet craftsmen who engage in delicate
operations, and are used to fixing their eyes on a single point, acquire
through practice the ability to make perfect distinctions between things,
however minute and delicate. The same is true of those who never let
their thinking be distracted by many different objects at the same time,
but always devote their whole attention to the simplest and easiest of
matters: they become perspicacious.

It is, however, a common failing of mortals to regard what is more
difficult as more attractive. Most people consider that they know
nothing, even when they see a very clear and simple cause of something;
yet at the same time they get carried away with certain sublime and
far-fetched arguments of the philosophers, even though these are for the
most part based on foundations which no one has ever thoroughly
inspected. It is surely madness to think that there is more clarity in
darkness than in light. But let us note, those who really do possess
knowledge, can discern the truth with equal facility whether thay have
derived it from a simple subject or from an obscure one. For once they
have hit upon it, they grasp each truth by means of a single and distinct
act which is similar in every case. The difference lies entirely in the route
followed, which must surely be longer if it leads to a truth which is more
remote from completely absolute first principles.

1 Lat. scientia; see footnote on p. 10 above.
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Everyone ought therefore to acquire the habit of encompassing in his
thought at one time facts which are very simple and very few in number —
so much so that he never thinks he knows something unless he intuits it
just as distinctly as any of the things he knows most distinctly of all.
Some people of course are born with a much greater aptitude for this sort
of insight than others; but our minds can become much better equipped
for it through method and practice. There is, I think, one point above all
others which I must stress here, which is that everyone should be firmly
convinced that the sciences, however abstruse, are to be deduced only
from matters which are easy and highly accessible, and not from those
which are grand and obscure.

If, for example, I wish to inquire whether a natural power can travel
instantaneously to a distant place, passing through the whole intervening
space, I shall not immediately turn my attention to the magnetic force, or
the influence of the stars, or even the speed of light, to see whether
actions such as these might occur instantaneously; for I would find it
more difficult to settle that sort of question than the one at issue. 1 shall,
rather, reflect upon the local motions of bodies, since there can be
nothing in this whole area that is more readily perceivable by the senses.
And I shall realize that, while a stone cannot pass instantaneously from
one place to another, since it is a body, a power similar to the one which
moves the stone must be transmitted instantaneously if it is to pass, in its
bare state, from one object to another. For instance, if I move one end of
a stick, however long it may be, I can easily conceive that the power
which moves that part of the stick necessarily moves every other part of it
instantaneously, because it is the bare power which is transmitted at that
moment, and not the power as it exists in some body, such as a stone
which carries it along.!

In the same way, if I want to know how one and the same simple cause
can give rise simultaneously to opposite effects, I shall not have recourse
to the remedies of the physicians, which drive out some humours and
keep others in; nor shall I prattle on about the moon’s warming things by
its light and cooling them by means of some occult quality. Rather, I shall
observe a pair of scales, where a single weight raises one scale and lowers
the other instantaneously, and similar examples.

Rule Ten

In order to acquire discernment we should exercise our intelligence by
investigating what others have already discovered, and methodically

1 Cf. Optics, pp. 153—5 below.
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survey even the most insignificant products of human skill, especially
those which display or presuppose order.

The natural bent of my mind, I confess, is such that the greatest pleasure I
have taken in my studies has always come not from accepting the
arguments of others but from discovering arguments by my own efforts.
It was just this that attracted me to the study of the sciences while I was
still in my youth. Whenever the title of a book gave promise of a new
discovery, before 1 read any further I would try and see whether perhaps I
could achieve a similar result by means of a certain innate discernment.
And 1 took great care not to deprive myself of this innocent pleasure
through a hasty reading of the book. So frequently was I successful in this
that eventually I came to realize that I was no longer making my way to
the truth of things as others do by way of aimless and blind inquiries,
with the aid of luck rather than skill; rather, after many trials I had hit
upon some reliable rules of great assistance in finding the truth, and I
then used these to devise many more. In this way I carefully elaborated
my whole method, and became convinced that the method of study I had
pursued from the outset was the most useful of all.

Still, since not all minds have such a natural disposition to puzzle
things out by their own exertions, the message of this Rule is that we must
not take up the more difficult and arduous issues immediately, but must
first tackle the simplest and least exalted arts, and especially those in
which order prevails — such as weaving and carpet-making, or the more
feminine arts of embroidery, in which threads are interwoven in an
infinitely varied pattern. Number-games and any games involving arith-
metic, and the like, belong here. It is surprising how much all these
activities exercise our minds, provided of course we discover them for
ourselves and not from others. For, since nothing in these activities
remains hidden and they are totally adapted to human cognitive capaci-
ties, they present us in the most distinct way with innumerable instances
of order, each one different from the other, yet all regular. Human
discernment consists almost entirely in the proper observance of such
order.

It was for this reason that we insisted that our inquiries must proceed
methodically. In these somewhat trivial subjects the method usually
consists simply in constantly following an order, whether it is actually
present in the matter in question or is ingeniously read into it. For
example, say we want to read something written in an unfamiliar cypher
which lacks any apparent order: what we shall do is to invent an order,
SO as to test every conjecture we can make about individual letters,
words, or sentences, and to arrange the characters in such a way that by
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an enumeration we may discover what can be deduced from them. Above
all, we must guard against wasting our time by making random and
unmethodical guesses about similarities. Even though problems such
as these can often be solved without a method and can sometimes
perhaps be solved more quickly through good luck than through method,
nevertheless they might dim the light of the mind and make it become so
habituated to childish and futile pursuits that thereafter it would always
stick to the surface of things and would be unable to penetrate more
deeply. But for all that we must not fall into the error of those who
occupy their minds exclusively with serious and lofty issues, only to find
that after much toil they gain, not the profound science they desired, but
mere confusion. We must therefore practise these easier tasks first, and
above all methodically, so that by following accessible and familiar paths
we may grow accustomed, just as if we were playing a game, to
penetrating always to the deeper truth of things. In this way we shall
gradually find — much sooner than we might expect — that it is just as easy
to deduce, on the basis of evident principles, many propositions which
appear very difficult and complicated.

Some will perhaps be surprised that in this context, where we are
searching for ways of making ourselves more skilful at deducing some
truths on the basis of others, we make no mention of any of the precepts
with which dialecticians! suppose they govern human reason. They
prescribe certain forms of reasoning in which the conclusions follow with
such irresistible necessity that if our reason relies on them, even though it
takes, as it were, a rest from considering a particular inference clearly and
attentively, it can nevertheless draw a conclusion which is certain simply
in virtue of the form. But, as we have noticed, truth often slips through
these fetters, while those who employ them are left entrapped in them.
Others are not so frequently entrapped and, as experience shows, the
cleverest sophisms hardly ever deceive anyone who makes use of his
untrammelled reason; rather, it is usually the sophists themselves who
are led astray.

Our principal concern here is thus to guard against our reason’s taking
a holiday while we are investigating the truth about some issue; so we
reject the forms of reasoning just described as being inimical to our
project. Instead we search carefully for everything which may help our
mind to stay alert, as we shall show below. But to make it even clearer
that the aforementioned art of reasoning contributes nothing whatever to
knowledge of the truth, we should realize that, on the basis of their
method, dialecticians are unable to formulate a syllogism with a true

1 See footnote, p. 12 above.
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conclusion unless they are already in possession of the substance of the
conclusion, i.e. unless they have previous knowledge of the very truth
deduced in the syllogism. It is obvious therefore that they themselves can
learn nothing new from such forms of reasoning, and hence that ordinary
dialectic is of no use whatever to those who wish to investigate the truth
of things. Its sole advantage is that it sometimes enables us to explain to
others arguments which are already known. It should therefore be
transferred from philosophy to rhetoric.

Rule Eleven

If, after intuiting a number of simple propositions, we deduce something
else from them, it is useful to run through them in a continuous and
completely uninterrupted train of thought, to reflect on their relations to
one another, and to form a distinct and, as far as possible, simultaneous
conception of several of them. For in this way our knowledge becomes
much more certain, and our mental capacity is enormously increased.

This is a good time to explain more clearly what was said about mental
intuition in Rules Three and Seven. In one passage we contrasted it with
deduction,! and in another only with enumeration,? which we defined as
an inference drawn from many disconnected facts. But in the same
passage we said that a simple deduction of one fact from another is
performed by means of intuition.

It was necessary to proceed in that way, because two things are
required for mental intuition: first, the proposition intuited must be clear
and distinct; second, the whole proposition must be understood all at
once, and not bit by bit. But when we think of the process of deduction as
we did in Rule Three, it does not seem to take place all at once: inferring
one thing from another involves a kind of movement of our mind. In that
passage, then, we were justified in distinguishing intuition from deduc-
tion. But if we look on deduction as a completed process, as we did in
Rule Seven, then it no longer signifies a movement but rather the
completion of a movement. That is why we are supposing that the
deduction is made through intuition when it is simple and transparent,
but not when it is complex and involved. When the latter is the case, we
call it ‘enumeration’ or ‘induction’, since the intellect cannot simul-
taneously grasp it as a whole, and its certainty in a sense depends on
memory, which must retain the judgements we have made on the
individual parts of the enumeration if we are to derive a single conclu-
sion from them taken as a whole.

1 See above, p. 15. 2 See above, p. 25.
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All these distinctions had to be made in order to make clear the
meaning of this Rule. Rule Nine dealt only with mental intuition; Rule
Ten only with enumeration. The present Rule explains the way in which
these two operations aid and complement each other; they do this so
thoroughly that they seem to coalesce into a single operation, through a
movement of thought, as it were, which involves carefully intuiting one
thing and passing on at once to the others.

There is, we should point out, a twofold advantage in this fact: it
facilitates a more certain knowledge of the conclusion in question, and it
makes the mind better able to discover other truths. As we have said,
conclusions which embrace more than we can grasp in a single intuition
depend for their certainty on memory, and since memory is weak and
unstable, it must be refreshed and strengthened through this continuous
and repeated movement of thought. Say, for instance, in virtue of several
operations, 1 have discovered the relation between the first and the
second magnitude of a series, then the relation between the second and

409 the third and the third and fourth, and lastly the fourth and fifth: that
does not necessarily enable me to see what the relation is between the first
and the fifth, and I cannot deduce it from the relations I already know
unless I remember all of them. That is why it is necessary that I run over
them again and again in my mind until I can pass from the first to the last
so quickly that memory is left with practically no role to play, and I seem
to be intuiting the whole thing at once.

One cannot fail to see that in this way the sluggishness of the mind is
redressed and its capacity even enlarged. But in addition we must note
that the greatest advantage of this Rule lies in the fact that by reflecting
on the mutual dependence of simple propositions we acquire the habit of
distinguishing at a glance what is more, and what is less, relative, and by
what steps the relative may be reduced to the absolute. For example, if 1
run through a number of magnitudes which are continued proportionals,
I shall be struck by the following points. It is just as easy for me to
recognize the relation between the first and the second magnitude, as
between the second and the third, the third and fourth, etc., and the act
of conceiving is exactly similar in each case. But it is more difficult for me
to form a simultaneous conception of the relation of the second
magnitude to the first and the third; and it is much more difficult still to
conceive the way in which it depends on the first and fourth magnitudes,
etc. These considerations enable me to understand why it is that, given
only the first and second magnitudes, I can easily find the third and
fourth, etc.: the reason is that the discovery is made by means of
particular and distinct acts of conceiving. But if only the first and the

410 third are given, it will not be so easy for me to discern the intermediate
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magnitude, for this can be done only by means of an act of conceiving
which simultaneously involves two of the acts just mentioned. If only the
first and the fourth magnitudes are given, it is even more difficult to intuit
the two intermediate ones, for in this case three acts of conceiving are
simultaneously involved. So, as a logical consequence, it might seem even
more difficult to find the three intermediate magnitudes given the first
and fifth. Yet this is not the case, owing to a further reason, which is that,
although four acts of conceiving are joined together in the present
example, they can nevertheless be separated, since four is divisible by
another number. So I can obtain the third magnitude alone on the basis
of the first and the fifth, then the second on the basis of the first and
the third, etc. If one is used to reflecting on these and similar matters,
whenever one investigates a new problem one will immediately recognize
the source of the difficulty and the simplest method for dealing with it.
And that is the greatest aid to knowledge of the truth.

Rule Twelve

Finally we must make use of all the aids which intellect, imagination,
sense-perception, and memory afford in order, firstly, to intuit simple
propositions distinctly; secondly, to combine' correctly the matters under
investigation with what we already know, so that they too may be
known; and thirdly, to find out what things should be compared with
each other so that we make the most thorough use of all our human
powers.

This Rule sums up everything that has been said above, and sets out a
general lesson the details of which remain to be explained as follows.

Where knowledge of things is concerned, only two factors need to be
considered: ourselves, the knowing subjects, and the things which are the
objects of knowledge. As for ourselves, there are only four faculties
which we can use for this purpose, viz. intellect, imagination, sense-
perception and memory. It is of course only the intellect that is capable of
perceiving the truth, but it has to be assisted by imagination, sense-
perception and memory if we are not to omit anything which lies within
our power. As for the objects of knowledge, it is enough if we examine
the following three questions: What presents itself to us spontaneously?
How can one thing be known on the basis of something else? What
conclusions can be drawn from each of these? This seems to me to be a
complete enumeration and to omit nothing which is within the range of
human endeavour.

Turning now to the first factor, I should like to explain at this point

1 Reading componenda, A; comparanda, H, ‘to compare’.
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what the human mind is, what the body is and how it is informed' by the
mind, what faculties within the composite whole promote knowledge of
things, and what each particular faculty does; but I lack the space, I
think, to include all the points which have to be set out before the truth
about these matters can be made clear to everyone. For my aim is always
to write in such a way that I make no assertions on matters which are apt
to give rise to controversy, without first setting out the reasons which led
me to make them and which I think others may find convincing too.

But since I cannot do that here, it will be sufficient if I explain as briefly
as possible what, for my purposes, is the most useful way of conceiving
everything within us which contributes to our knowledge of things. Of
course you are not obliged to believe that things are as I suggest. But
what is to prevent you from following these suppositions if it is obvious
that they detract not a jot from the truth of things, but simply make
everything much clearer? This is just what you do in geometry when you
make certain assumptions about quantity, which in no way weaken the
force of the demonstrations, even though in physics you often take a
different view of the nature of quantity.

Let us then conceive of the matter in the following way. First, in so far
as our external senses are all parts of the body, sense-perception, strictly
speaking, is merely passive, even though our application of the senses to
objects involves action, viz. local motion; sense-perception occurs in the
same way in which wax takes on an impression from a seal. It should not
be thought that I have a mere analogy in mind here: we must think of the
external shape of the sentient body as being really changed by the object
in exactly the same way as the shape of the surface of the wax is altered
by the seal. This is the case, we must admit, not only when we feel some
body as having a shape, as being hard or rough to the touch etc., but also
when we have a tactile perception of heat or cold and the like. The same
is true of the other senses: thus, in the eye, the first opaque membrane
receives the shape impressed upon it by multi-coloured light; and in the
ears, the nose and the tongue, the first membrane which is impervious to
the passage of the object thus takes on a new shape from the sound, the
smell and the flavour respectively.

This is a most helpful way of conceiving these matters, since nothing is
more readily perceivable by the senses than shape, for it can be touched
as well as seen. Moreover, the consequences of this supposition are no
more false than those of any other. This is demonstrated by the fact that
the concept of shape is so simple and common that it is involved in
everything perceivable by the senses. Take colour, for example: whatever

1 A scholastic term conveying the Aristotelian notion that the soul is the ‘form’ of the
body.
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you may suppose colour to be, you will not deny that it is extended and
consequently has shape. So what troublesome consequences could there
be if — while avoiding the useless assumption and pointless invention of
some new entity, and without denying what others have preferred to
think on the subject — we simply make an abstraction, setting aside every
feature of colour apart from its possessing the character of shape, and
conceive of the difference between white, blue, red, etc. as being like the
difference between the following figures or similar ones?

The same can be said about everything perceivable by the senses, since
it is certain that the infinite multiplicity of figures is sufficient for the
expression of all the differences in perceptible things.

Secondly, when an external sense organ is stimulated by an object, the
figure which it receives is conveyed at one and the same moment to
another part of the body known as the ‘common’ sense,! without any
entity really passing from the one to the other. In exactly the same way I
understand that while I am writing, at the very moment when individual
letters are traced on the paper, not only does the point of the pen move,
but the slightest motion of this part cannot but be transmitted simul-
taneously to the whole pen. All these various motions are traced out in
the air by the tip of the quill, even though I do not conceive of anything
real passing from one end to the other. Who then would think that the
connection between the parts of the human body is less close than that
between the parts of the pen? What simpler way of portraying the matter
can be imagined?

Thirdly, the ‘common’ sense functions like a seal, fashioning in the
phantasy? or imagination, as if in wax, the same figures or ideas which
come, pure and without body, from the external senses. The phantasy is a

1 An Aristotelian expression signifying an internal sense which receives and co-ordinates
impressions from the five external senses. See De Anima, 111, 1, 425°14.

2 Lat. phantasia, a term which for Descartes frequently means the same as imaginatio,
though it is the term he prefers to use when speaking of the part of the brain in which the
physical processes associated with imagining take place. When the latter use is clearly
intended, the translation ‘corporeal imagination’ is adopted below.
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genuine part of the body, and is large enough to allow different parts of it
to take on many different figures and, generally, to retain them for some
time; in which case it is to be identified with what we call ‘memory’.
Fourthly, the motive power (i.e. the nerves themselves) has its origin in
the brain, where the corporeal imagination is located; and the latter
moves the nerves in different ways, just as the ‘common’ sense is moved
by the external senses or the whole pen is moved by its lower end. This
example also shows how the corporeal imagination can be the cause of
many different movements in the nerves, even though it does not have
images of these movements imprinted on it, but has certain other images
which enable these movements to follow on. Again, the pen as a whole
does not move in exactly the same way as its lower end; on the contrary,
the upper part of the pen seems to have a quite different and opposite
movement. This enables us to understand how all the movements of
other animals can come about, even though we refuse to allow that they
have any awareness of things, but merely grant them a purely corporeal
imagination. It also enables us to understand how there occur within us
all those operations which we perform without any help from reason.
Fifthly, and lastly, the power through which we know things in the
strict sense is purely spiritual, and is no less distinct from the whole body
than blood is distinct from bone, or the hand from the eye. It is one single
power, whether it receives figures from the ‘common’ sense at the same
time as does the corporeal imagination, or applies itself to those which
are preserved in the memory, or forms new ones which so preoccupy the
imagination that it is often in no position to receive ideas from the
‘common’ sense at the same time, or to transmit them to the power
responsible for motion in accordance with a purely corporeal mode of
operation. In all these functions the cognitive power is sometimes
passive, sometimes active; sometimes resembling the seal, sometimes the
wax. But this should be understood merely as an analogy, for nothing
quite like this power is to be found in corporeal things. It is one and the
same power: when applying itself along with imagination to the ‘com-
mon’ sense, it is said to see, touch etc.; when addressing itself to the
imagination alone, in so far as the latter is invested with various figures,
it is said to remember; when applying itself to the imagination in order to
form new figures, it is said to imagine or conceive; and lastly, when
it acts on its own, it is said to understand. How understanding comes
about I shall explain at greater length in the appropriate place. According
to its different functions, then, the same power is called either pure
intellect, or imagination, or memory, or sense-perception. But when it
forms new ideas in the corporeal imagination, or concentrates on those
already formed, the proper term for it is ‘native intelligence’. We are
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regarding it as being capable of performing these different operations;
and the distinction between these terms will have to be kept in mind in
what follows. If all these matters are conceived along such lines, the
attentive reader will have no difficulty in gathering what aids we should
seek to obtain from each of these faculties and the lengths to which
human endeavour can be stretched in supplementing the shortcomings of
our native intelligence.

The intellect can either be stimulated by the imagination or act upon it.
Likewise the imagination can act upon the senses through the motive
force, by directing them to objects, while the senses in their turn can act
upon the imagination, by depicting the images of bodies upon it. But
memory is no different from imagination — at least the memory which is
corporeal and similar to the one which animals possess. So we can
conclude with certainty that when the intellect is concerned with matters
in which there is nothing corporeal or similar to the corporeal, it cannot
receive any help from those faculties; on the contrary, if it is not to be
hampered by them, the senses must be kept back and the imagination
must, as far as possible, be divested of every distinct impression. If,
however, the intellect proposes to examine something which can be
referred to the body, the idea of that thing must be formed as distinctly as
possible in the imagination. In order to do this properly, the thing itself
which this idea is to represent should be displayed to the external senses.
A plurality of things cannot be of assistance to the intellect in distinctly
intuiting individual things. Rather, in order to deduce a single thing from
a collection of things — a frequent task — we must discard from the ideas
of the things whatever does not demand our present attention, so that the
remaining features can be retained more readily in the memory. In the
same wayj, it is not the things themselves which should be displayed to the
external senses, but rather certain abbreviated representations of them;
and the more compact these are, the handier they are, provided they act
as adequate safeguards against lapses of memory. If we observe all these
points, then I think we shall omit nothing which pertains to this part of
the Rule.

Let us now take up the second factor.! Our aim here is to distinguish
carefully the notions of simple things from those which are composed of
them, and in both cases to try to see where falsity can come in, so that we
may guard against it, and to see what can be known with certainty, so
that we may concern ourselves exclusively with that. To this end, as
before, certain assumptions must be made in this context which perhaps
not everyone will accept. But even if they are thought to be no more real
than the imaginary circles which astronomers use to describe the

1 Le. the objects of knowledge. See above, p. 39.
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phenomena they study, this matters little, provided they help us to pick
out the kind of apprehension of any given thing that may be true and to
distinguish it from the kind that may be false.

We state our view, then, in the following way. First, when we consider
things in the order that corresponds to our knowledge of them, our view
of them must be different from what it would be if we were speaking of
them in accordance with how they exist in reality. If, for example, we
consider some body which has extension and shape, we shall indeed
admit that, with respect to the thing itself, it is one single and simple
entity. For, viewed in that way, it cannot be said to be a composite made
up of corporeal nature, extension and shape, since these constituents
have never existed in isolation from each other. Yet with respect to our
intellect we call it a composite made up of these three natures, because we
understood each of them separately before we were in a position to judge
that the three of them are encountered at the same time in one and the
same subject. That is why, since we are concerned here with things only in
so far as they are perceived by the intellect, we term ‘simple’ only those
things which we know so clearly and distinctly that they cannot be
divided by the mind into others which are more distinctly known. Shape,
extension and motion, etc. are of this sort; all the rest we conceive to be
in a sense composed out of these. This point is to be taken in a very
general sense, so that not even the things that we occasionally abstract
from these simples are exceptions to it. We are abstracting, for example,
when we say that shape is the limit of an extended thing, conceiving by
the term ‘limit’ something more general than shape, since we can talk of
the limit of a duration, the limit of a motion, etc. But, even if the sense of
the term ‘limit’ is derived by abstraction from the notion of shape, that is
no reason to regard it as simpler than shape. On the contrary, since the
term ‘limit’ is also applied to other things — such as the limit of a duration
or a motion, etc., things totally different in kind from shape — it must
have been abstracted from these as well. Hence, it is something com-
pounded out of many quite different natures, and the term ‘limit’ does
not have a univocal application in all these cases.

Secondly, those things which are said to be simple with respect to our
intellect are, on our view, either purely intellectual or purely material, or
common to both. Those simple natures which the intellect recognizes by
means of a sort of innate light, without the aid of any corporeal image,
are purely intellectual. That there is a number of such things is certain: it
is impossible to form any corporeal idea which represents for us what
knowledge or doubt or ignorance is, or the action of the will, which may
be called ‘volition’, and the like; and yet we have real knowledge of all of
these, knowledge so easy that in order to possess it all we need is some
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degree of rationality. Those simple natures, on the other hand, which are
recognized to be present only in bodies — such as shape, extension and
motion, etc. — are purely material. Lastly, those simples are to be termed
‘common’ which are ascribed indifferently, now to corporeal things, now
to spirits — for instance, existence, unity, duration and the like. To this
class we must also refer those common notions which are, as it were,
links which connect other simple natures together, and whose self-
evidence is the basis for all the rational inferences we make. Examples of
these are: ‘Things that are the same as a third thing are the same as each
other’; ‘Things that cannot be related in the same way to a third thing are
different in some respect.” These common notions can be known either by
the pure intellect or by the intellect as it intuits the images of material
things.

Moreover, it is as well to count among the simple natures the
corresponding privations and negations, in so far as we understand these.
For when I intuit what nothing is, or an instant, or rest, my apprehension
is as much genuine knowledge as my understanding what existence is, or
duration, or motion. This way of conceiving things will be helpful later
on in enabling us to say that all the rest of what we know is put together
out of these simple natures. Thus, if I judge that a certain shape is not
moving, | shall say that my thought is in some way composed of shape
and rest; and similarly in other cases.

Thirdly, these simple natures are all self-evident and never contain any
falsity. This can easily be shown if we distinguish between the faculty by
which our intellect intuits and knows things and the faculty by which it
makes affirmative or negative judgements. For it can happen that we
think we are ignorant of things we really know, as for example when we
suspect that they contain something else which eludes us, something
beyond what we intuit or reach in our thinking, even though we are
mistaken in thinking this. For this reason, it is evident that we are
mistaken if we ever judge that we lack complete knowledge of any one of
these simple natures. For if we have even the slightest grasp of it in our
mind — which we surely must have, on the assumption that we are
making a judgement about it — it must follow that we have complete
knowledge of it. Otherwise it could not be said to be simple, but a
composite made up of that which we perceive in it and that of which we
judge we are ignorant.

Fourthly, the conjunction between these simple things is either neces-
sary or contingent. The conjunction is necessary when one of them is
somehow implied (albeit confusedly) in the concept of the other so that
we cannot conceive either of them distinctly if we judge them to be
separate from each other. It is in this way that shape is conjoined with
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extension, motion with duration or time, etc., because we cannot
conceive of a shape which is completely lacking in extension, or a motion
wholly lacking in duration. Similarly, if I say that 4 and 3 make 7, the
composition is a necessary one, for we do not have a distinct conception
of the number 7 unless in a confused sort of way we include 3 and 4 in it.
In the same way, whatever we demonstrate concerning figures or
numbers necessarily links up with that of which it is affirmed. This
necessity applies not just to things which are perceivable by the senses but
to others as well. If, for example, Socrates says that he doubts everything,
it necessarily follows that he understands at least that he is doubting, and
hence that he knows that something can be true or false, etc.; for there is
a necessary connection between these facts and the nature of doubt. The
union between such things, however, is contingent when the relation
conjoining them is not an inseparable one. This is the case when we say
that a body is animate, that a man is dressed, etc. Again, there are many
instances of things which are necessarily conjoined, even though most
people count them as contingent, failing to notice the relation between
them: for example the proposition, ‘I am, therefore God exists’, or ‘I
understand, therefore I have a mind distinct from my body.’ Finally, we
must note that very many necessary propositions, when converted, are
contingent. Thus from the fact that I exist I may conclude with certainty
that God exists, but from the fact that God exists I cannot legitimately
assert that I too exist.

Fifthly, it is not possible for us ever to understand anything beyond
those simple natures and a certain mixture or compounding of one with
another. Indeed, it is often easier to attend at once to several mutually
conjoined natures than to separate one of them from the others. For
example, I can have knowledge of a triangle, even though it has never
occurred to me that this knowledge involves knowledge also of the angle,
the line, the number three, shape, extension, etc. But that does not
preclude our saying that the nature of a triangle is composed of these
other natures and that they are better known than the triangle, for it is
just these natures that we understand to be present in it. Perhaps there are
many additional natures implicitly contained in the triangle which escape
our notice, such as the size of the angles being equal to two right angles,
the innumerable relations between the sides and the angles, the size of its
surface area, etc.

Sixthly, those natures which we call ‘composite’ are known by us
either because we learn from experience what sort they are, or because
we ourselves put them together. Our experience consists of whatever we
perceive by means of the senses, whatever we learn from others, and in
general whatever reaches our intellect either from external sources or
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from its own reflexive self-contemplation. We should note here that the
intellect can never be deceived by any experience, provided that when the
object is presented to it, it intuits it in a fashion exactly corresponding to
the way in which it possesses the object, either within itself or in the
imagination. Furthermore, it must not judge that the imagination
faithfully represents the objects of the senses, or that the senses take on
the true shapes of things, or in short that external things always are just
as they appear to be. In all such cases we are liable to go wrong, as we do
for example when we take as gospel truth a story which someone has told
us; or as someone who has jaundice does when, owing to the yellow tinge
of his eyes, he thinks everything is coloured yellow; or again, as we do
when our imagination is impaired (as it is in depression) and we think
that its disordered images represent real things. But the understanding of
the wise man will not be deceived in such cases: while he will judge that
whatever comes to him from his imagination really is depicted in it, he
will never assert that it passes, complete and unaltered, from the external
world to his senses, and from his senses to the corporeal imagination,
unless he already has some other grounds for claiming to know this. But
whenever we believe that an object of our understanding contains
something of which the mind has no immediate perceptual experience,
then it is we ourselves who are responsible for its composition. In the
same way, when someone who has jaundice is convinced that the things
he sees are yellow, this thought of his will be composite, consisting partly
of what his corporeal imagination represents to him and partly of the
assumption he is making on his own account, viz. that the colour looks
yellow not owing to any defect of vision but because the things he sees
really are yellow. It follows from this that we can go wrong only when
we ourselves compose in some way the objects of our belief.

Seventhly, this composition can come about in three ways: through
impulse, through conjecture or through deduction. It is a case of
composition through impulse when, in forming judgements about things,
our mind leads us to believe something, not because good reasons
convince us of it, but simply because we are caused to believe it, either by
some superior power, or by our free will, or by a disposition of the
corporeal imagination. The first cause is never a source of error, the
second rarely, the third almost always; but the first of these is irrelevant
in this context, since it does not come within the scope of method. An
example of composition by way of conjecture would be our surmising
that above the air there is nothing but a very pure ether, much thinner
than air, on the grounds that water, being further from the centre of the
globe than earth, is a thinner substance than earth, and air, which rises to
greater heights than water, is thinner still. Nothing that we put together
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in this way really deceives us, so long as we judge it to be merely
probable, and never assert it to be true; nor for that matter does it make
us any the wiser.!

Deduction, therefore, remains as our sole means of compounding
things in a way that enables us to be certain of their truth. Yet even with
deduction there can be many drawbacks. If, say, we conclude that a given
space full of air is empty, on the grounds that we do not perceive
anything in it, either by sight, touch, or any other sense, then we are
incorrectly conjoining the nature of a vacuum with the nature of this
space. This is just what happens when we judge that we can deduce
something general and necessary from something particular and contin-
gent. But it is within our power to avoid this error, viz. by never
conjoining things unless we intuit that the conjunction of one with the
other is wholly necessary, as we do for example when we deduce that
nothing which lacks extension can have a shape, on the grounds that
there is a necessary connection between shape and extension, and so on.

From all these considerations we may draw several conclusions. First,
we have explained distinctly and, I think, by an adequate enumeration,
what at the outset we were able to present only in a conf