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INTRODUC~ION 

The sale purpose of this Honors Thesis is to bring together 

in one source a great deal of material concerning the life and 

works of Goctfried Wilhelm Leibniz. Being a mathematics major 

and a philosophy minor at Ball State University, I was well 

acquainted with the accomplishments, and there are many, of the 

man in both of these fields. When comparing these two fields, 

however, I discovered something that seemed rather odd. Anyone 

associated with the philosophy department was acquainted to some 

extent with the works of Leibniz in the field; but in the mathe

matics department the reverse seemed to hold. It appeared that 

very few, if any at all, mathematics students realized the great 

contributions of Leibniz to the student's own field. This Thesis, 

then, 1s written in such a way as to delve into as many facets 

of the life of a complicated man as is possible. It is my hope 

that this may in some way and at some time aid a student in 

the furthering of his knowledge concerning one of the greatest 

mathematicians and philosophers of all time. 

i 



CHAPTER I 

THE LIFE OF LEIBNIZ 

An attempt to give an accurate account of the life and activi-

ties of Gottfried Wilhelm Leibniz is difficult in that during his 

lifetime he suffered from a certain degree of anonymity. He is 

surrounded by an aura of legendary universality and greatness. 

He is among the forerunners of German idealism, but his works lack 

the coherence of those of Kant's and Hegel's. 'rhi s anonymi ty can 

be partially explained in that few of his writings were published 

during his lifetime. During that time only the Theoclicy was puh-

lished; two other of his major writings, the Monadol(~ and the 

Principles of Nature and of Grace, were not published until after 

his death. Fortunately, due to relatively modern studies into his 

life and actions. much of this anonymity has been lost. l 

It has been said that Leibniz might have become a greater 

man if he had had to struggle to greatness. Instead, however, he 

achieved great honors in several fields with an ease that astonished 

all those around him. He was. all at once, a successful and renowned 

lawyer. mathematician, philosopher. historian, and dlplomat. 2 

Leibniz' greatly admired universality can be explained only 

in relation to his concern with the problems of his time. He 

lR. W. Meyers, Leibniz and the Seventeenth Century Revolution 
(Cambrijge. Bowes and Bowes. Publishers Limited. 195;~), pp. 1-4. 

2E. W. F. Tomlin, The Great Philosophers (New York. A. A. Wyn, 
Inc., 1952) t p. 150. 
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experienced and fought all the controversies of his age, many of 

which he himself described as the major dangers of the times in 

these words J 

These consist in a badly established trade and manu
facture; in an entirely debased currency; in the un
certainty of law and in the delay of all legal actions; 
in the worthless education and premature travels of 
our youth; in an increase of atheism; in our morals, 
which are as it were infected by a foreign plague; . 
in the bitter strife of religions; all of which taken 
together may indeed slowly weaken us; yet, we hope, 
[thes€J will not bring us down all at once. But what 
can destroy our Republic with one stroke is an in
testine or an external major war, against which we 
are entirely blind, sleepy, naked, open, divided, un
armed; and we shall most certainly be the prey either 
of the enemy or (because in our present state we could 
match none) of our protector. 1 

It was through his confrontations with these dangers that the 

universal genius of Leibniz came to the fore. 

Leibniz was born in Leipzig, Germany, on June 21, 1646. His 

father was Professor of Moral Philosophy at Leipzig, and young 

Gottfried thus grew up in a learned atmosphere. He was a pre-

coc10us child, having complete use of his father's library by 

the age of six. By the age of twelve he could read both Latin 

and Greek. He then turned his attention to logiC ane, became 

dissatisfied with the scholastic approach to the subject. 2 

At the age of fifteen Leibniz entered the University of 

Leipzig with the intent of studying law. The first two years of 

his studies occupied him with philosophy. He discovered that he 

himself belonged to the "new" school of philosophy rather than 

the "old" school as was expounded by his teachers. He discovered 

1 Meyer, p. 8. 

2 Tomlin, p. 150. 
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and became fond of the philosophies of Bacon. Campanella, 

Galileo, and Descartes. He revolted against Scholasticism by 

accepting the feeling that God wrote the book of nature in the 

language of mathematics. He soon became intrigued with the sub

ject of mathematics. As a result, he took extensive lessons from 

Erhard Weigel, one of the most well-known mathematics teachers of 

the times. 1 

Despite his occupation with mathematics and philosophy, he 

did not completely abandon his interest in law. He pursued his 

studies in that field to the point where he became a candidate for 

the degree of Doctor of Law in 1666, at the age of twenty. It was 

his young age which proved to be his major handicap. It has been 

said that it was the fact that he was so young that resulted in the 

official refusal to grant the degree that Leibniz had earned in 

every respect. Nettled by the affront, he left Leipzig for good 

and enrolled in the University of Altdorf at Nuremburg. There he 

was asked to accept the vacant Professorship of Law. Although 

honored, he declined the offer, wanting, it is sald, to become 

more of an international figUre. 2 

While at Nuremburg he became well-known as a diplomat. He 

fought, with pen rather than with sword, on the side of a German 

prince who was a candidate for the vacant Polish throne. From 

this fight came his first political treatise, unique in that it is 

the only diplomatic argument to contain mathematical proofs for 

its statements. Diplomatically, he was also called upon to 

lTomlin, p. 151. 

2Ibid., pp. 151-152. 
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expose France's aggressive desires in Europe. In his essay, 

Thoughts .Ql1 Public Safety, he advocated a league aga.inst France 

for Germany's defense. It also contained the suggestion that 

European countries should revive the spirit of the Crusades by 

uniting together to conquer a non-Christian country rather than 

attacking each other. It specifically mentioned that France should 

invade Egypt rather than another European country. Due to these 

suggestions Leibniz was invited to Paris, but none of his sug-

gestions were implimented since relations between France and 

Turkey, then in control of Egypt, improved. 1 

Politically, Leibniz did not benefit from the trip, but he 

did so philosophically. In Paris he met the philosophers Nicolas 

Malebranche and Christiaan Huyghens. To these he expounded his 

ideas in the fields of philosophy, mathematics, law, theology, 

optics, mechanics, and hYdrostatics. 2 Mathematically, the trip 

was also significant in that it was while he was in Paris, studying 

mathematics under Huyghens, that he invented the integral calculus 

and the differential calculus. 3 

6 " In 1 73 Leibniz was employed by the Duke of Brunswick-Luneburg 

and was sent to Hanover to assume charge of the Brunswick family 

library. It was in this position that Leibniz was able to become 

acquainted with the libraries of Vienna, Venice, Modena, and Rome. 

Due to his work in Rome, he was asked if, provided he convert to 

1Tomlin, pp. 152-153. 

2Ibid ., p. 153. 

3 B. A. G. Fuller, ~ History of Philosophy (New York: Holt, 
Rinehart and Winston, 1945)', pp. 105-106. 
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Catholicism, he would accept the custodianship of the Vatican 

library. Though honored, he declined in that he did not desire 

to give up his own faith. l 

Although not desiring to change his church affiliation, Leibniz 

was concerned with the question of Catholic and Protestant reunion. 

He demonstrated that such a reunion was feasible through his 

Systema Theologicum, written in 1686. At first he met with 

cooperation from both sides, but soon he became embroiled in a 

2 heated controversy concerning this question. He also attempted 

to reunite the two Protestant sects of his day, but he had no more 

success with this venture than he did with his attempts to reunite 

the Catholics and the Protestants. 3 Although his attempts in this 

direction fared badly, his involvement again indicates his diverse 

interests. 

6 H 
In 1 90 he was appointed librarian at Wolfenbuttel by Duke 

Anton of Brunswick-Wolfenb\htel. After the appointment he became 

close friends with the Electress Sophie Charlotte of Brandenburg 

and Princess Sophie of Hanover. They were so close that they 

invited Leibniz to Berlin in 1700 to establish an Academy of 

Learning. The institution opened on July 11th; Leibniz was elected 

as its president for life. From a material point of view, he had 

everything he needed. But when his employer at the time, Elector 

George Louis, was invited to become King of England in 1714, he was 

lTomlin, p. 154. 

2Howard Eves, An Introduction to the History of Mathematics 
(New York. Holt, Rinehart and Winston,-r953), p. 343. 

3Tomlin, pp. 154-155. 
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not invited to go and was thus left on his own.
1 

Leibniz, after this setback, continued to occupy himself with 

ceaseless correspondence and with ventures into nearly every field 

of learning. Around 1705 Leibniz became engaged in a bitter con-

troversy concerning who had been the first to invent the calculus, 

Newton or Leibniz. This dispute was quite prolonged and violent. 

Eventually, the dispute spread to other issues concerning theology 

and philosophy. In 1715 Leibniz wrote a letter to Caroline, the 

wife of his former employer, George II of England, in which he 

attacked several of Newton's philosophical and theological ideas. 

In answer to this letter, Samuel Clarke, a Newton:i.an who was well-

versed in philosophy, theology, and science, began a correspondence 

with Leibniz that was to last until the latter's death in 1716. 2 

All in all, there were ten letters sent between the two men, 

five from Leibniz to Clarke and five back to Leibniz. There were 

several points of importance touched upon in all these letters. 

In the first letter from Leibniz to Clarke, Leibniz accused that 

the views held by the Newtonians were contributing to the decline 

of natural religion. He also attacked the Newtonian idea that 

space is the sense organ by which God perceives things. Leibniz 

said in his first letter, "Sir Isaac Newton says that space is an 

organ which God makes use of to perceive things by. But if God 

stands in need of any organ to perceive things by, it will follow 

that they do not depend altogether upon him, nor were produced by 

1Tomlin, pp. 155-156. 

2Samuel Clarke, The Leibniz-Clarke Correspondence, ed., 
H. G. Alexander (New York: Philosophical Library, Inc., 1956), 
pp. ix-xii. 
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him."l Leibniz also criticized Newton's idea tha.t God intervenes 

from time to time in the universe. This indicated to Leibniz 

that the Newtonians felt that "He [God] had not, it seems, 

sufficient foresight to make it [the uni vers~ a perpetual motion. tl2 

Leibniz felt that this attitude represented God a.s being too in

efficient to make a perfect machine, thus hinting tha.t God Himself 

is not perfect. 

Clarke answered this letter by stating that materialists, not 

Newtonians, were responsible for the decline of natural religion. 

He also defended Newton in that he stated that God needs no medium 

at all in which to perceive things but that He perceives all things 

by His immediate presence to them in all of space. Clarke defended 

Newton against Leibniz' last attack by postulating three different 

ways in which God acts in the world. He prevents fixed stars from 

falling on each other; He adjusts the solar system occasionally; He 

maintains a constant amount of motion in the universe. It is 

these varying tasks that makes God both the Creator and the Sus-

tainer of the universe. Thus it would not detract from His per-

fection if He were to intervene from time to time in the workings 

of the universe. 3 

In his second letter Leibniz again took Clarke to task con-

cerning Newton's description of space as the sensorium of God o 

He indicated that "the word sensorium hath always signified the 

1 Clarke, p. 11. 

2 Ibid.. P .11. 

3Ibid. t pp. 12-14, xvii. 
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organ of sensation."l He attacked again the Newtonian idea of 

God's intervention into the universe. He also attacked several 

new areas of Newtonian thought, specifically the ideas of the vacuum 

and of the principle of sufficient reason. Leibniz felt there was 

no vacuum at all. He felt "the more matter there is" the more God 

has occasion to exercise his wisdom and power."2 That in itself 

was one major reason for his denying the existence of a vacuum. 

Considering the principle of sufficient reason, Leibniz felt that 

this was all that was needed to deduce all metaphysles and all 

natural theology; Clarke felt that the principle was important 

but that it may at times be superseded by the will of God.) 

This type of attack and counterattack characterlzed all the 

rest of the letters which make up the Leibniz-Clarke correspondence. 

In his last three letters to Clarke, Leibniz continued to attack 

the Newtonian ideas of space as the sensorium of God, of God's 

intervention in the universe, of the vacuum, and of the principle 

of sufficient reason. He attacked several other Newtonian ideas in 

his last three letters. In his third letter he charged that it 

would be a perpetual miracle for bodies to move freely through 

space about a fixed point; with this criticism Lelbnlz was aiming 

at the Newtonian view of gravity. Within the last three letters 

Leibniz also attacked the Newtonian theory of time and space, which 

saw these things as real independent entities. Leibniz saw space 

as the order of coexistent phenomena and time as the order of 

1 Clarke, p. 17. 

2 Ibid., p. 16. 

)Ibid., pp. 15-20, xxii. 
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successive phenomena; he saw both of these orders as ideal rather 

than real. Clarke continued throughout these last letters to 

defend Newtonian doctrines as vigorously as Leibniz attacked 

them. 1 

It was due to this controversy between Leibniz and the 

followers of Newton that English mathematics became stagnate for 

more than a century. In defense of Newton, English mathematicians 

withdrew from the mainstream of mathematical development and 

failed to adopt the superior notation of Leibniz and the improve-

ments which were made on his calculus by the Bernoullis. Whereas 

the Leibniz1.an calculus became an instrument of real power, the 

Newtonian calculus remained a "relatively untried curiosity.H2 

This brief outline of the Leibniz-Clarke correspondence is 

included here mainly to show how Leibniz spent his llfe from the 

time his employer became King of England up until his death. 

This correspondence, probably the most famous in which he engaged, 

did occupy his time until his death, as evidenced by the fact that 

Clarke's last reply was dated October 29, 1716, only sixteen days 

before Leibniz' death. 3 Leibniz, extremely well-knotlln throughout 

his life, died, however, practically unnoticed in November, 1716. 

At his funeral, it is said, only his faithful secretary was in 

attendence, a very poor farewell to a great and brilliant man. 4 

1Clarke, pp. 29-30, xxv. 

2E. T. Bell, lilen of Mathematics (New York: Slmon and Schuster, 
1937), p. 126. 

3Clarke, p. 30. 

4Tomlin, p. 156. 



CHAPTER II 

THE PHILOSOPHY OF LEIBNIZ 

Leibniz was well-acquainted with the works of philosophers 

before him because he felt it was a philosopher's duty to under-

stand his predecessors. He saw the history of phllosophy as a 

progress, a deepening and enlarging evolution. Thus his work is 

not a mere choosing of the best from other doctrines, but it is 

an attempt to reconcile conflicting principles of various systems 

of thought, all of which contain a true grasp of some aspect of 

reality.1 As a matter of fact, he considered as foreign to him 

nothing that man had thought; he felt that an ideal philosophy 

would be a system that said clearly what all previous philosophers 

were incapable of saying. It was an attempt to formulate such a 

system that was the guiding light of Leibniz' thought. 2 

Leibniz began his philosophical system with the question of 

metaphysical substance. He was distrustful of the rationalism of 

Descartes since he felt that it produced too many divisions of 

thought. He also objected to Spinoza's philosophy because it 

merely welded together in one Substance that which Descartes had 

completely seperated. Leibniz felt that what needed to be revised 

1 S. H·. Mellone, The Dawn of Modern Thought (London: Oxford 
University Press, 193~ pp. 93-94. 

2G• W. Leibniz, The Monadology, trans. Robert La.tta (London: 
Oxford University Press, 1898), p. 154. 
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1 
was the present notion of Substance. He believed that Substance 

must be a unity and must involve the power of action. This he 

indicated in his Principles of Nature and of Grace I "Substance 

is a being capable of action. It is simple or compounde Simple 

substance is that which has no parts. Compound substance is the 

collection of simple substances •..• ,,2 

Leibniz believed that every true affirmative statement ex-

presses a relation between a subject and a predicate. This idea 

formed the logical foundations for his philosophical system. To 

him, "every true affirmative proposi ti on means to sa~{ that the 

predicate is contained in the subject, which contains all its 

possible predicates, though we may actually know only a few of 

them. lt3 This subject-predicate structure, the praedicatum inest 

subjecto principle, was the basis of Leibniz' concept of Substance. 

To him a Substance is that which is always a subject but can never 

be a predicate. A Substance can be predicated by other things, 

but it cannot predicate something else. 4 

Bertrand Russell and others have indicated that the logic 

pursued by Leibniz is the real clue to his metaphYSiGs. 5 Such a 

statement may well be true in that Leibniz based everything in 

his system on two great logical principles, those of contradiction 

lTomlin, p. 157. 

2Walter Kaufmann (ed.), Philosophical Classics (Englewood 
Cliffs, New JerseYI Prentice-Hall, Inc., 1961), II, p. 253. 

3Mellone, p. 97. 

4 
Fuller, p. 119. 

5Bell, p. 121. 
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and of sufficient reason. The former is the law by which that 

which is false involves a contradiction while that which is true 

is opposed to the false. The latter is the law that indicates 

that something is real only if there is a sufficient reason why 

it should be as it is rather than otherwise. These two principles 

he applied unfailing to all truths he obtained, no matter whether 

he considered them truths of reasoning, those which are necessary 

and whose opposites are impossible, or truths of fact, those 

which are contingent and whose opposites are possible. 1 It is 

strange that Leibniz never gave a clear account of the relation-

ship between the principles of contradiction and of sufficient 

reason. But, by the way he used them as a logical basis of his 

philosophy, it is evident that he considered them to be in ulti

mate harmony.2 

As has been indicated, Leibniz, the third of the great 

Continental Rationalists of the seventeenth century, disagreed 

with the other two, Descartes and Spinoza, concerning several 

aspects of their philosophical systems. One of his most severe 

criticisms was leveled at the two because they had reduced the 

essense of matter to extension alone and the essense of mind to 

only a thinking activity. This seemed to Leibniz to preclude the 

possibility of there being something incorporeal about matter and 

something unconscious about the mind. Leibniz felt this was con-

trary to observed fact in that it could easily be seEm that matter 

1G• w. Leibniz, Discourse .Q.ll Metaphysics, trans" George R. 
Montgomery (La Salle, Illinois: Open Court Publishing Company, 
1962), p. 258. 

2Leibniz, The Monadology, p. 172. 
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also possesses inertia, the tendency to remain in motion or at 

rest until acted upon by an outside force. He felt this tendency 

of matter to possess inertia was not a passive one, but an active, 

forceful one. He thus concluded that matter involves extension 

plus Force. In a like manner, he felt there had to be more to 

mind than just thinking; there must be something else connected 

with mind to get it through its periods of unconsciousness. Thus 

the mind must also contain a form of inertia, a Force as well as 

1 
the property of thought. 

Since both mind and matter contain Force, Leibn:lz concluded 

that it must be in reality the basic Substance (returning again 

to his original starting point, the question of Substance) of 

which thought and extension are attributes. Thus it is the 

ultimate Reality of the universe; Force is the basis of all things. 

This Force 1s not a physical entity, but it is a metaphysical one. 

It is unextended, indivisible, simple, and fundamental. This 

Force cannot change, cannot be created, cannot be destroyed, 

except by an act of God, and is thus eternal. Force is not a 

single enti ty; it is instead a mul tiplici ty. 'rhere are as many 

Forces, or metaphysical points, as there are individuals. Leibniz 

concluded from this that the number of unique Forces which con

stitutes Reality is infinite. Leibniz was for a time at a loss 

as to what to call these Forces. For a time he considered 

calling them substances, units or atoms, but all of these terms 

confused what he really meant. To avoid confusion, he called 

them Nonads, meaning by the term a metaphysical point which is 

1Fuller, pp. 107-108. 



-14-

independent, non-material, eternal, and indestructable.
1 

With the concept of the Monad Leibniz feels that 
he has overcome the Cartesian dualism of mind and 
body, refuted the psycho-physical parallelism of 
SpinozB, destroyed atomistic materialism, reconciled 
the Scholastic nominalistic view that the individual 
alone is real with the realistic contention that uni
versals also h~ve real existence, and combined Plato 
and Aristotle. 

As one can tell from the above passage, Leibniz felt he had made 

quite a breakthrough within the field of philosophy. 

Since Force is the ultimate Reality, Leibniz felt that it 

gives everything its own nature. By nature he meant the way in 

which all things would represent themselves to themselves if 

they were conscious. To man, Force gives the nature expressed 

by an inner life which represents consciousness. But Leibniz 

ran into a problem here concerning the nature of those things 

which we consider inanimate and unconscious. He belleved that 

there are no skips in nature; instead there is a series of in-

finitesimal steps throughout nature. Man is thus not merely an 

interference with the natural order, but he is an integral part 

of it. Since nature proceeds through infinitesimal steps, every 

step must contain those properties that the step which involves 

man contains; thus every step must contain the property of self-

representation. Leibniz concluded that the so-called inanimate 

objects possess to a lesser degree that which is found in man. 

Absolute lifelessness is a limit which is approached, as the scale 

of nature is descended, but which is never reached. The Monads 

1Fuller, pp. 108-109. 

2Ibid ., p. 109. 
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on the lower portion of the scale are only less endowed with self-

representation than are the higher Monads. The lower Monads are 

in a stupor; their self-representations may be called petltes 

perceptions (little perceptions) rather than the apperception 

which characterizes the higher Monads. 1 

Leibniz ran into another problem concerning how to distinguish 

one Monad from another since they all contain the same properties. 

He finally concluded that they must differ from one another in 

the degee to which they represent themselves to themselves. This 

he indicated in his Principles of Nature and of Grace.: 

And consequently a Monad, in ltself and at a given 
moment, could not be distinguished from another ex-
cept by its internal qualities and actions, ~ihich can 
be nothing else than its perceptions (that is, repre
sentations of the compound, or of what is external, in 
the simple), and its appetitions (that is, 2ts tendencies 
to pass from one perception to another) •••• 

Thus the Monads can possess the same characteristics, but each can 

still be seen as different from all others.) 

Leibniz felt that the Monads cannot at all influence one 

another ("The Monads have no windows through which anything may 

come in or go out ••.• ln the same way neither substance nor attri

bute can enter from without into a Monad • .,4) and that the physical 

world is nothing more than the symbol by which the Monads represent 

their exclusion from all others. From this idea he decided that 

matter's prime characteristic, which he called materia prima, is 

1 Fuller, pp. 109-110. 

2 
Kaufmann, II, p. 254. 

)Fuller, p. 110. 

4Leibniz, Discourse £rr Metaphysics, p. 252. 
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its inpenetrability. Extension is thus only a secondary character

istic of matter, the materia secunda. Leibniz' method of deducting 

the physical world from the Monads in this way is interesting in 

that he reversed the doctrines of both Descartes and Spinoza. 

Whereas they indicated that extension is the essense of matter, 

Leibniz concluded that matter is instead the essense of extension. 1 

It is evident now that Leibniz felt Reality consists of an 

infinite number of Monads which represent themselves to themselves 

in varying degrees of clarity. He felt that there exists an 

heirarchy of being, beginning with God, the Monad of Monads, and 

descending in an infinite number of steps through growing degrees 

of confusion concerning each Monad's self-representation. These 

gradations of Reality are continuous, but Leibniz felt that they 

could be classed under three headings. 

At the bottom on the scale lie the petites perceptions 
of the "swooning" Monads that constitute the physical world 
by representing to themselves their individuality as 
spatial apartness. Above them come the Monads possessed 
of simple feeling and memory whose activity is expressed 
in the consciousness of animals, and finally we rise to 
Monads in which reflection, self-consciousness and reason
ing power are add~d to feeling and memory. These are 
the souls of men. 

Leibniz may well have prepared the way for a doctrine of 

evolution through his view of substantial similarity and through 

his doctrine of a gradation of existence from the lowest inanimate 

objects to the highest organized beings. He, however, attached 

Ii ttle impo;::-tance to thi s possible view of evolution. He adhered 

instead to a doctrine of development called embo-!tement. This 

lFuller, p. 111. 

2Ibid • f p. 112. 
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rioctrlne ho=rls thDt the eO.nlJ2kte 0~p:8nlsP1 ext st,~ in minute form 

from the very beginning of the organism. An example often gjven 

ooncerning this ~octr'ne \s ~he 1dea that a cOPlolete but minute 

, b . . 1 chick exists in the hen s e~g from the very e~lnnlng. 

Leibn1.z felt that, all I'lionad a~,;;[-!"regat1.o:1.st except God, VJho 

ex1.sts 1n divine iso18tioTI. contains a "ruling" Monad. In mRn 

thi sis known as the soul. and j t can be loose] y referred to 

RS the same thing for living a:1.1ma1s. The dominant Monari in 

inOr9:RYlic ob.iects he called 8.n entelechy • .He m8.de such a dis-

tinction in his M0lJ.ad2.1Q..£;.Y as follows: 

If we were to give the nqme of Soul to everything which 
has pe~ceptions Rnd desires in the ~eneral sense which 
I have expqlined, then all simple substances or created 
1110na"i8 '11ip;ht be called 80111 s; but 8.S feelin::r is 80me
thin~ more than a bare perception, T tht:1.k it right that 
the veneral name of MonA~s or ~ntelechies should ~uffice 
for 8im01e substances which have oerceptton only, anrl 
thqt the name of ;:iouls should be ,g'!ven only to those in 
which perception is more distinct and \8 accompanied by 
memory.2 

Every ruling Monad is surrounded by Monads of Jesser degree of 

and all other objects. Ir thts wav Leihniz WB8 Ab~e to account 

sO'J.J and body o~ ~an as we]] as fo~ all ether 
.~ 

thinl2;s./ 

qp WA.<:: quick to DC-irlt out, holtJever. that there is no jnteY'A.ct~ C v ! 

Mona~s which make up 1ts 
. L!-"bod V • II 

?L . b . 
e~ YlJZ. p. 2JO. 

J F'v 1 -: e r. l' • 1 1 2 • 

4Bprtr::p,cj K.us~~e~l). Ii Cri tical .1~xposi tt.9n .9J: .. th.§:. f.rltJ0.l'0.I2.:~'y_g.f. 
Lpih>.:J.2:. (l.ondon: Georc;-e f.\llen 8.: Umvlr. L,tr'!., 190(l), r. J40. 
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Leibniz had accepted, for the most part, earlier attempts 

to prove the existence of God; he felt that all these attempts 

were good and that they might be of service to man if only man 

would perfect them. 1 Leibniz' reasons for the existence of God 

may not be as familiar to the reader as are some other arguments. 

His first proof involved the idea that there must, be some reason 

why the Monads act as they do instead of some other way. This 

reason cannot be found in the Monads themselves because, if this 

were so, they would have to act as they do, and there would be 

no other world possible. This Leibniz refused to accept. Thus 

the reason explaining the actions of the Monads must be found 

outside themselves; the explanation for this was found by Leibniz 

to be God. Leibniz' second proof involves one of the most 

difficult points of his entire philosophical system. It has 

been mentioned before that Monads cannot interfere with or in-

fluence each other. Each and every .Monad is "windowless, It 

being sealed up within itself. The question then arises as to 

how these Monads, when thusly sealed up, still appear to reflect 

the external world in which Monad aggregations appear to interact. 

Leibniz invoked God to explain the principle responslble for this, 

the principle of pre-established harmony. Leibniz believed that 

God arranged the universe so as to accomplish appropriate changes 

in the inner experiences of all other Monads when certain changes 

take place in one individual Monad. This gives all the Monads 

the impression that they are perceiving something which is going 

on in the external world. Leibniz used the illustration of two 

1 Samuel Stumpf, Socrates to Sartrel A History of Philosophy 
(New Yorka NcGraw-Hill Book Company, 1966T. p. 271.--
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perfectly synchronized clocks, matching tick for tick and tock 

for tock, to demonstrate this concept. 1 Leibniz felt that the 

Monads bear in themselves all their future behavior. If this 

is true of all Monads, then all the events to come in this world 

are also contained in the Monads. Leibniz felt that the reason 

for such an order among Monads is the supreme reason of God, the 

King Monad. 2 Leibniz believed that God established the harmony 

found in the universe, and then He left it on its own. Descartes 

had felt that God literally keep the world going while Leibniz 

felt God simply set the world in motion. The former advocated 

an active God in a passive universe; the latter postulated a 

passive God in an active universe. 3 

The idea of the Monads bearing all future events within them-

selves has always given trouble to the students of Leibnizian 

philosophy in that this certainly seems to indicate that Leibniz 

must have believed in some type of predestination. But this he 

would never admit. Still, he was not able to fully reconcile 

this view with that of his idea of freedom. 4 For Leibniz freedom 

did not mean what it meant for many other philosophers. To him 

it did not mean volition or power of choice. Instead, it meant 

self-development, the actualization of one's potentials. When 

one is able to overcome confusion and is able to become what he 

lFuller, pp. 113-114. 

2Stumpf, p. 276. 

3Tomlin, p. 158. 

4 
G. W. Leibniz, Philosophical Writings, ed. Ernest Rhys, 

trans. Nary Morris (New Yorkl E. P. Dutton & Co., Ine., 1934), 
p. xxvi. 
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is destined to be, he is truly free. l 

Leibniz felt God, the divine Monad, was responsible for the 

exi stence of all other f'lonads. Here he ran into another problem. 

He felt all Monads should differ from God not in kind but in 

degree. This he established in his Monadology thusly: 

Whence it follows that God is absolutely perfect; 
for perfection is nothing but amount of positive reality, 
in the strict sense, leaving out of account the limits 
or bounds in things which are limited. And where there 
are no bounds, that is to say in God, perfection is 
absolutely infinite. 

It follows also that created 
perfections from the influence of 
imperfections come from their own 
capable of being without l~mits. 
that they differ from God. 

beings derive their 
God, but that their 
nature, which is in
For it is in this 

Leibniz thus felt that all Monads should be consubstantial with 

Him, but that they should differ from God in that they possess a 

lesser quantity of the divine sUbstance. Unfortunately, this 

concept smacked of emanation, whereas the Church bel:ieved that 

God created everything out of nothing and that His creations 

were of a different type as well as a different degree. Leibniz 

attempted to get out of this problem by maintaining a position 

he felt was half way between these two varying positions. He 

postulated that the lesser Monads are "fulgurated" or struck off 

the King Monad. This idea appears to have satisfied the dic-

tates demanded by his philosophical system while not being so 

unorthodox as to offend the orthodox Christian teachlngs of 

lStumpf, pp. 272-273. 

2Leibniz, The Monadology, p. 240. 
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the times. 1 

Since Leibniz' doctrines seem to hold that all the Monads 

were created by God before time began, the ideas of birth and 

death among Monad aggregates seem strange. It appears that such 

a coming into and going out of existence could be signified simply 

by an increase or decrease of a Monad's self-perceptlon. In this 

way. when a living being appears to grow old and to die, what 

really happens is that the Monads of the aggregate which form 

the body disperse, and the dominant Monad lapses into a sub-

conscious state. 

Leibniz had, however, to except man from this general 
rule, both at the beginning and at the end of his 
earthly career. To conform to Christian teaching he 
had to conceive human soul-Monads as specially created, 
or "fulgurated," at the generation of each human indi
vidual, and not as pre-exi sting before bi rth. ~ro ensure 
the personal immortality as well as the indestructibility 
of the human soul he could not permit her to lapse into 
a sub-human and sub-conscious degree of self-representation 
when the inferior body-Monads were dispersed by death. 
Therefore, he held that God detached her intact from her 
earthly body when it was destroyed, and preservled her 
throughout everlasting time in the fullness of her 
self-conscious, persona~, rational, and moral degree 
of self-representation. 

Leibniz felt that God is good and that He thus made the best 

of all possible worlds. But even God, in order to ensure logic 

and consistency in the universe, had to observe the law of self-

contradiction. He thus had to make a world out of the best 

things that would logically mesh together. Thus our world is not 

totally perfect, but it is still the best of all possible worlds.) 

1Fuller, pp. 114-115. 

2Ibid ., p. 

J Ibid., p. 

116. 

116. 
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Leibniz was able to snow that those who argued that this is not 

the best possible world had not taken sufficient account of the 

all-pervading unity of the universe. But, strangely enough, he 

was never able to conclusively prove that this world really is 

the best possible. All he was able to do was to maintain an 

optimism which could not be totally refuted.
1 

With his statement that this is the best possible world, 

Lei bniz was confronted wi th tr,e age-old problem of evil. 'ro 

solve this problem he postulated the existence of three types 

of evils metaphysical, physical, and moral. 

Metaphysical evil is the limitation and lesser degree 
of perfection necessarily imposed upon every created 
Monad by the virtue of not being God ••.• Physical evil 
is essentially a sense of being constricted and hampered 
by the external world. Moral evil is essentially a 
sense of being limited by the weakness and the incapac
ity of our own selves. 2 

With these deficitions in mind Leibniz concluded that evil will 

necessarily exist if anything is to be in existence besides God. 

He does indicate in his Theodicy that God, though not the 

cause of metaphysical and moral evil, is the "cause" of physical 

evil since this is, in a sense, His method of punishment for the 

other evils. Thus physical evil may be classed as not really an 

evil at all, but it may be seen as simply the justice which is 

dealt out by the King Monad for man's own imperfections. 3 Leibniz 

really believed that the source of evil in this world is not God; 

lLeibniz, Philosophical writings, p. xxvi. 

2 Fuller, p. 117. 

3G• W. Leibniz, Theodicy, edt Austin Farrer, trans. E. M. 
Huggard (New Haven, Connecticut: Yale University Press, 1952), 
p. 220. 
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it is instead the very nature of all that He creates. Since these 

things are finite, they are imperfect. In this sense evil is 

nothing substantial; it is instead the absense of perfection.
1 

This Leibniz indicated in his Theodicy thusly: "And the original 

imperfection of creatures requires that even the best plan of the 

universe could not receive more good, and could not be exempt 

from certain evils, which, however, are to result in a greater 

good. ,,2 

For Letbniz, the epistemological question of knowledge is 

inherent in his concept of reality. It is the unquestionable 

nature of each Monad to know or perceive; the only difference 

is in degreEl, ranging from total obscuri ty to absolute clari ty. 

It is this difference in degree of knowledge among the various 

Monads which is the basis of Leibniz' heirarchy of being.) 

Leibniz made occasional hints towards an ethical doctrine, 

but these htnts were not developed; they only hl.nted at a tendency 

toward an ethical theory similar to that of Aristotle's. Leibniz 

felt that happiness was the supreme good of life. Happiness is 

the best state in which man can be, a stable condition, an en-

lightened joy, a perpetual progress to new perfections. Happiness 

is obtained only by the development of one's perfection, that is, 

conduct which conforms to reason. 4 

1 Stumpf, p. 272. 

2Kaufmann. p. 265. 

)Herbert Carr, Lelbniz (New York: Dover Publications, Inc., 
1960), p. 165. 

4 Mellone, p. 112. 
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As has been mentioned, Leibniz' philosophical system was in 

reality a principle of interpretation. In the exact sense of the 

word, Leibnlz' original writings were anything but systematic. 

The systematization of his works was due to his follower Johann 

Christian Wolff. Wolff made a show of retaining all the leading 

concepts of Leibniz' philosophical doctrines, but he really com-

pletely altered the entire system. 

Wolff, then, rejects the law of continuity and returns 
to a position which has some analogy with that of Des
cartes. Ostensibly his philosophy is a Monadology: 
really it is a kind of combination of Monadology with 
Atomism. 'rhe Cartesian dualism is restored in the form 
of a distinction between spiritual and physical Monads. 
The spiritual Monads alone, in Wolff's opinion, deserve 
the name of Monads. The others are "elements of things," 
atomi naturae. The physical atoms or unconscious Monads 
are no- longer regarded as living mirrors, representing 
or perceiving the whole universe. They are still auto
mata, but they are no longer souls. They have nothing 
in common with the spiritual Monads except the charac
teristics of unity, simplicity, and activity •..• As an 
inevitable consequence of this, the system of pre
established harmony, as Leibniz conceived it, disappears 
also. Wolff retains the name, but he regards the harmony 
not as a hypothesis by which to explain the relations 
of each independent particular SUbstance to every other, 
but merely as an explanation of the connection between 
soul and body, between spiritual atoms or Monads and 
corporeal atoms. According to Leibniz there could be 
no real interaction between Monads. But wolff's "atoms 
of nature," being purely physical, do really influence 
one another. He sees no difficulty in holdinf that 
motion can be tranferred from one to another. 

With such ideas, it is no wonder that Wolff really veiled the 

essential Leibniz. It seems significant that Immanuel Kant did 

not progress in the direction that resulted in his three great 

Critiques until the time when he discovered the original thoughts 

1Leibniz, The Monadology, pp. 166-167. 
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of Leibniz without the Wolffian veil. 1 Since Kant probably 

represents the finest philosophical mind in the history of the 

world, one can begin to see what kind of influence the work of 

Leibniz himself exerted upon the field. 

1 Carr, pp. 186-187. 



CHAPTER III 

THE MATHEMATICS OF LEIBNIZ 

Mathematically, Leibniz was quite original. He was an 

innovator of the first degree when it came to the introduction 

of new terms and symbols into mathematical language. He expressed 

this method of innovation within various fields of mathematics. 

In 1692 he contributed to analytic geometry our now common terms 

"coordinates," "abscissa," and "ordinate."l 

Leibniz objected to the use of the cross (X), as originally 

given by William Oughtred, for multiplication because it too 

closely resembled the unknown~. Instead, Leibniz popularized 

the use of the dot (e) for multiplication. He also used the 

"cap symbol" (n) for multiplication; this symbol today is used 

extensively in set theory. Several other familiar forms of mathe-

matical notation are due to Leibniz. For instance, our present-

day symbols for similarity (~) and for congruency (~) were first 
2 

popularized by Leibniz. 

Leibniz was the first to introduce the use of the colon to 

designate 'division. In 1710 he wrote: 

According to common practice, the division is sometimes 
indicated by writing the divisor beneath the diVidend, 
with a line between them; thus ~ divided by Q is commonly 

1 Eves, p. 287. 

2Ibid ., pp. 248-249. 
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indicated by ~; very often however it is desirable 
to avoid thisband to continue on the same line, but 
with the interposition of two points; so tha.t !!,b means 
~ divided by b. But if, in the next place !!Ib is1 to 
be divided by £., one may wri te ~,£" £. or (~I bII£. 

There is evidence that the word "function," at least in its 

Latin equivalent, was first coined by Leibniz in 1694 • He did 

not use the term, however, in exactly the same sense as it is 

used today. He used the term to designate any quantity that is 

associated with a curve. It was not until the mid-1800's that 

Lejeune Dirichlet formulated the present-day definition of the 

2 
term. 

He also introduced the term "Analysis situs" or "Topology" 

to that branch of geometry concerned with the study of invariant 

geometric properties with respect to a certain group of con

tinuous transformations.) This was very typical of Leibniz; 

although he did very little within the field of topology itself, 

he still constantly searched for and applied good, descriptive 

terms to the field. 

In his early mathematical career, Leibniz was a major 

leader in an attempt to give the comma the force of a symbol of 

aggregation. In this attempt he used !!-£,£ for (~-£)£ and 

!!-£,~-£.,~ for (~-£)(~-£.)~. But after experimenting with this 

approach, he found it was too awkward and abandoned it. Later 

1Florian Cajori, ! History of Mathematical Notations 
(Chicago, Open Court Publishing Company, 1928), I, pp. 271-272. 

2 
Eves, pp. )71-)72. 

)Ettore Carrucio, Mathematics and Logi, in History ~ in 
Contemporary- Thought, trans. Isabel QUigly Chicago: Aldine 
Publishing Company, 1964), p. 247. 
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he began to emphasize the use of parentheses to indicate aggre

gation, just as Euler and the Bernoullis did in their day.1 

Sometime between 1673 and 1676 Leibniz invented the calculus 

independently of Newton. He was the first, in 1675. to use the 

modern integral sign, a long letter £ taken from the first 

letter of the Latin word, summa, for sum. This was designated 

to indibate the sum of Cavalieri's indivisibles, that concept 

that was one of the immediate forerunners of the calculus. He 

also wrote differentials and integrals, such as Jydy andJXdX. 

2 
as we do today. 

Both Newton and Leibniz claimed to be the first to discover 

the concept of the calculus. Each accused the other of plagia-

rism, and soon the two men, as well as their followers, became 

embroiled in bitter controversy. It is now generally accepted 

that Newton was the original inventer of the calculus (Newton 

in 1665-1666; Leibniz in 1673-1676), but in his fear and. dislike 

of controversy he failed to publish his results for many years. 

It is also accepted that Leibniz invented his calculus without 

contact with Newton. The misunderstanding as to which man 

really first invented the calculus arose in that, though he 

invented it second, Leibniz published his results long before 

Newton (Leibniz in 1684-1686; Newton from 1704-1736).3 

To show that Leibniz invented. his calculus independently 

lCajori, I, PPi 390-391. 

2E ves, p. 

3Dirk J. Struik, A Concise History of Mathematics (New 
Yorkl Dover Publications, Inc., 1948), p-,-149. 
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of Newton, there are many indications that he was influenced 
1 

much more by Pascal and Barrow than by Newton. 'rhis is evidenced 

by the fact that, while Newton's approach to the calculus had to 

do with movements or "fluxions," Leibniz' approach was concerned 

with geometry. He thought in terms of the "characteristic 

triangle," which had already appeared in the writings of both 

Pascal and Barrow by the time Leibniz invented his calculus.
2 

As a matter of fact, some mathematical historians feel that both 

Leibniz and Newton were indebted to Barrow and that Newton may 

have been more so than Leibniz.with this in mind, one wonders 

why Leibniz was accused of plagiarism from both Barrow and Newton 

'S 3 while Newton was not accused of any such thing from, arrow. 

One mathematical historian, J. M. Child, feels that this question 

of plagiarism is really unimportant. He points out that since 

Leibniz appears to have gotten everything from Ba.rrow, except 

his original method, the charge of plagiarism from Newton was 

unfounded. Child feels that even if he had only rewritten 

Barrow while adding his own notation for convenience, Leibniz 

would still have accomplished a great deal. 4 

It is interesting to note that Leibniz invented his calculus 

in the reverse order of which it is stUdied in a beginning course. 

In such a course differential calculus is usually studied first 

lJames Newman, Thei'/orld of Nathematics (New York: Simon 
and Schuster, 1956),-Y: p. 143-.-

2Struik, p. 156. 

3J . M. Child (trans.), The Early Mathematical Manuscripts of 
Leibniz (Chicago: Open Court Publishing Company, 1920), p. 29. 

4 Ibid ., p. 231. 
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and is then followed by a study of the integral calculus. Leibniz, 

however, had fully developed his concepts and notation concerning 

the integral calculus before he discovered the same for the 

1 differential calculus. There is adequate evidence that Leibniz, 

in his work with the calculus, was aware of the fundamental theorem 

of calculus, the idea that differentiation and integration are 

inverse operations. 

The concept of the calculus brought about a great advance in 

the field of mathematics. Although both Newton and Leibniz in-

vented it, the advance it caused was due in great part to the 

superior notation of Leibniz. Leibniz himself accounted for his 

many mathematical discoveries by the fact that he implimented vast 

improvements in notation; it was due to this idea that Leibniz, 

throughout his entire mathematical career, was conscious of any 

ways of improving notation. Newton denoted fluxions (the same 

thing as Leibniz' derivative, which he denoted by ~) by i. He 

denoted the fluxion of the fluxion i (which Leibniz denoted by 
d 2x .J 
dt~) by 2£. 

n 
It can easily be seen that Newton's notation for ~ 

dtn 

would be extremely clumsy; his notation for the "inverse method 

of fluxions" (the same thing as integration for Leibniz) was 

even clumsier. The fact that we still use Lei bniz' ')/1 and lid /I 

-' 

even though our views of the principles of the calculus are 

different from those of Leibniz, indicates the vast superiority 

of his notation.
2 

Not only did he give us a vastly superior 

notation fo~ the calculus, but he also was responsible for the 

1 Newman, I, p. 54. 

2Ibid .• I, pp. 57-58. 
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names of the two great divisions of calculus, differential 

1 
("calculus differentialis") and integral ("calculus integralis"). 

Methods of a type of differentiation existed before Leibniz 

published his work concerning this in 1684. But all such methods 

required the reduction of equations to a polynomial form, a re-

duction sometimes very long and complicated. The method set 

forth by Leibniz did away with the necessity of such a reduction 

by giving rules for U:e differentiation of fractions and radicalso 2 

Leibniz derived many elementary rules for differentiation. 

He developed the rule for finding the nth derivative of a product 

of two functions, a rule that is still referred to as "Leibniz' 

Rule." This rule is given as follows: if y = uv, where};! and v 

are functions of ~, then the nth derivative of Z with respect to 

~ is given by y(n) = uvn + nu'v(n-l) + n(n-l)u""v(n-2)/2! + 

n(n-l) (n-2)u""'v(n- 3 ) /31 + •• ,+ u(n)v. 3 With a as a Gonstant 

and with y, .!i. Z. and ~ as ordinates of curves corresponding to 

the abscissa ~, Leibniz set forth the following rules of differ-

entiationa 

da = 0 

dax = adx 

d(z - y + W + x) = dz - dy 

d( Y) ± vd~ ~ = y 2 y 

(the ambiguous signs were due to 

lStrulk, p. 158. 

2Carrucio, p. 230. 

3Eves , pp. 344, 348. 

+ dw + dx 

~dv 

the fact that 



-32-

Leibniz had not fixed any exact conventions 
for the signs in geometry) 

dxa a-l = ax dx 

dX(a/b) = a x(a-b)/bdx '6 

dx(-a/b) a -(a+b)/bd = - b x x 1 

From these rules he also developed the following simple rules, which 

are really only specific examples of the above rules: 

dx = 1 

dx-1 = -2 x 

It is interesting to note how Leibniz obtained the form for 

the derivative of the product!y. This he gave to us in the 

following form: dW~ = xdv + vdx. To find such a derivative he 

subtracted !Y from (x + dx)(v + dv) and rejected dxd-v since he 

felt it was so small in relation to xdv and vdx. All this he 

did without complete justification, but he still obtained the 

correct form, d(xv) = xdv + vdx. 3 

Leibniz had worked for some time with differentiation before 

he came across several great ideas which allowed him to set forth 

the above rules. For one, he finally recognized the fact that 

dx nor £x. must necessarily be constant, as he once had assumed. 

Secondly, he also began to use another letter for the function 

being differentiated. Lastly, he carne upon the idea of substitu-

lCarrucio, p. 231. 

2J • F. Scott, A Histor~ of Mathematics (London: Taylor & 
Franc is, L tel., 19 58T, p. 15 .-

3E. T. Bell, The Development of f\'lathematics (New York: 
McGraw-Hill Book Company, Inc., 1945), pp. 152-153. 
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tion, by which he attained the means to differenti.ate a quotient 

and find the root of a function. It was these ideas that marked 

the true beginning of his development and application of differ

entiation.
1 

Even though Leibniz produced a superior notation concerning 

the calculus, his work was no more free from error than was that 

of Newton's. Both men really failed in making clear the funda-

mental concepts of the calculus; they were both guilty of similar 

indecision, and both readily accepted in their works the mathe-

matically dubious principle that quantities might become small 

enough to be justifiably ignored. 2 

In his work with the calculus Leibniz also discovered 

(although this 1s sometimes ascribed to the Scotch mathematician 

James Gregory) the following method for the calculation ofT: 

if 7r is the ratio of the circumference of a circle to its diameter, 

1 + - - •••• 
9 

This is not really a practical 

method of calculation, but it is interesting in that it shows the 

connecti on between"'" and all the odd integers. 3 

Leibniz was instrumental in the seventeenth century struggle 

as to whether equality should be designated by the symbol set 

forth by Robert Recorde (=) or Rene Descartes (~). Many mathe-

matical historians believe that it was only through the influence 

of Leibniz that the former triumphed. 

Had Leibniz favored Descartes':)!), then Germany and 

1Child. p. 125. 

2Scott , p. 159. 

3Bell, Men of MathematiCS, p. 125. 
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the rest of Europe would probably have joined France 
and the Netherlands in the use of it, and Recorde's 
symbol would probably have been superseded in England 
by that of Descartes at the time when the calculus 
notation o~ Leibniz displaced that of Newton in Eng
land. 'rhe victory of = over ::J) seems mainly do to the 
influence of Leibniz during the critical period at the 
close of the seventeenth century. 

The reason that Leibniz was able to introduce so many new 

innovations into mathematical symbolism is that he was not afraid 

to experiment. Throughout his mathematical career he used many 

different symbols for the same thing. At different times he 

used three different symbols for proportion, two for similarity, 

three for coincidence, five for multiplication, six for aggre-

gation of terms, two for logarithms, three for division, four 

for congruence, and four for equality.2 As a result of this 

desire and this ability to experiment, Leibniz introduced more 

symbols which have retained their place to this day than any 

other mathematician. Among his symbols that are now used nearly 

universally are his dx and 9x., his integration symbol, his dot 

for mul tipl:i.cation, ht s colon for di vi sion, and hi s symbols for 

similarity and congruence.) 

'Though others before him had delved briefly into the area 

of symbolic logic, Leibniz was the first really serious student 

in this field. Through symbolic logic he desired to set forth 

a scheme for reforming all the sciences by use of a universal 

scientific language and a calculus with which to manipulate the 

language. This universal language was to accomplish two basic 

1Cajori, I, pp. )05-)06. 

2 II, 182. Ibid. , p. 

)Ibid •• II, p. 185. 
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ends. It was to become the common language of all seiences, thus 

allowing freer circulation of scientific ideas throughout all 

scientific fields; by replacing words and ideas in ordinary lan

guage by more compact and more appropriate symbols, it was also 

to facilitate logical analysis and synthesis. This second end 

was particularly sound. The superiority of such symbols is now 

generally rHcognized. and science, especially mathematics, has 
1 

made increasing use of these. 

Leibniz called this universal language his "characteristica 

universalis," and he felt that it must definitely involve a 

universal mathematics. This idea of his later developed into the 

symbolic logic of George Boole. In his attempts to formulate 

this universal language, Leibniz "had stated the principal pro-

perties of logical addition, multiplication, and negation, had 

considered the null class and class inclusion, and had noted the 

similarity between some properties of the inclusion of classes and 

the implication of propositions. 1I2 As can be seen from this list 

of accompltshments, Leibniz helped lay the basic foundations for 

symbolic logic. 

He felt that his characteristica would become the judge of 

all human disagreements; he felt all mistakes, disagreements, 

and errors could be corrected and settled through calculations 

using the characteristica. 3 By use of this universal language, 

he hoped to transform complex combinations into simple ones 

1Newman, III, p. 1861. 

2 Eves, p. 343. 

3Carrucio, p. 315. 
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and thus to be able to express them by general symbols. By 

combining such symbols according to certain rules, he felt that 

1 
new, as well as known, truths could be found. 

Some of his thinking concerning such a universal language 

was unfortunately unclear. He mistakenly assumed all scientific 

concepts could be reduced to a few more simple concepts; thus 

one could, by using these simple concepts combined with a few 

undefined terms, define and analize all complex scientific notions. 

He also felt that such a universal language would reduce all 

reasoning in science to the simple analysis and synthesis of con

cepts to whlch the symbols would supply the clues. 2 Leibniz had 

hoped, with his characteristica, to end all disputes and to 

solve all problems by offering a common symbolic language which 

all would understand and be able to use. Unfortunately, this 

view certainly seems to be overly optimistic because there are 

surely many conflicts which calculations cannot decide. 3 

Leibniz' desire to construct such a characteristica was 

only partially realized in his lifetime. The best realization 

he obtained was in his ideas concerning the symbolism of the 

differential and integral calculus. Besides these he concerned 

himself with logical operations such as the property of the 

negation sign, the identity of the sign of deduction among pro-

positions, and the similarities between propositions on the 

1Carrucio, p. 232. 

2 Newman, III, p. 1861. 

3 Ibid., III, p. 1579. 
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divisibility of integers and logical relations.
1 

Rather than a 

positive contribution to the field of symbolic logic 1, Leibniz' 

most important contributions were his prophetic insight and his 

stimulation of interest in the field, a stimulation that was 

to be taken up by later mathematicians who were to follow his 

lead into the field.
2 

One day others may bring his 9haracter-

istica to its full realization; Leibniz did his part in dreaming 

it to be possible. 

In 1693 the theory of determinants originated wlth Leibniz; 

he first considered this theory in relation to systems of simul-

taneous linear equations. He was also responsible for the 

generalization of the binomial theorem into the multinomial 

theorem, that theorem which concerns itself with the expansion 

of (a + b + c + ••• + n)r. 3 

There ts evidence also that Leibniz delved a bit into the 

field of probability. It appears that he can claim priority 

in the conception of mathematical expectation, that concept which 

represents the product of the possible gain with the probability 

of attaining it. In a letter written in 1687 he applied this 

concept to the problem of splitting a sum of money between two 

men who laid claim to it. Leibniz felt that if the elaim of 

one is two times (or three times, or four times, or whatever the 

case may be) as probable as the other, the sum should be divided 

1Carrucio, pp. 315-316. 

2 Newman, III, p. 1862. 

3.~ves, p. 344. 
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in that proportion.
1 

Mathematically, he even branched off into the area of the 

invention of calculating machines. In 1671 he invented a machine 

capable of addition, subtraction, multiplication, and extraction 

of square roots; this was a definite improvement over the machine, 

which was capable only of addition, invented by Pascal in 1642. 

Concerning calculating machines, Leibniz' greatest contribution 

was not really his machine, but it was his recognition of the 

advantages of the binary system over the decimal system in 

2 
working with such machines. 

Mathematically, Leibniz was no doubt a giant. E. T. Bell 

rates Archimedes, Newton, and Gauss as the three greatest 

mathematicians the world has ever seen. Many, many other mathe-

matical historians feel that Leibniz should also belong to this 

select group or should be considered as no more than a small 

step behind. If this is so, it appears extremely odd and un

fortunate that more mathematicians than not are unaware of the 

great contributions of this man to mathematics. 

1 Newman, I I, p. 1 363 . 
2 Ibid., I, p. 516. 



CHAPTER IV 

THE INFLUENCE OF HIS MATHEMATICS 
ON HIS PHILOSOPHY; CONCLUSIONS 

To see the influence of the mathematics of Leibniz upon his 

philosophy, one must try to recognize what Leibniz himself saw 

as the purpose of his greatest mathematical accomplishment, his 

Infinitesimal Calculus. Up until the time of Kepler, geometry 

was concerned with finite figures; that is, it was concerned 

with figures capable of being pictured. But Kepler revolutionized 

such thinking when he suggested that finite figures might be 

regarded as being made up of an infinite number of elements. 

This suggests the possibility of representing a figure by an 

infinite series whose terms are so related as to have their sum 

be finite; this possibility indicates a connection between 

algebra and geometry. a connection definitely established by the 

1 analytic geometry of Descartes. 

The basis of this analytic geometry is "the finding of a 

definite proportion between the space relations or ratios in

vestigated by Geometry and certain numerical ratios.n 2 But it is 

clear that relations of numbers is purely quantitative while 

space-relations are not merely quantitative. The conception of 

lLeibniz, The Monadology, pp. 75-77. 
2 Ibid., p. 77. 
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a straight line, for example, varies according to the line's 

relation to the whole of which it is a part. Thus a straight 

line may at one time be a radius, another time be a tangent, and 

at still another time be an axis. 1 

Thus there is quite a gap between that which is expressed 

in the algebra of finite quantities and that expressed in the 

geometry of finite space-relations. But many mathematicians, 

including Leibniz, felt that this gap could be bridged; this 

bridge is found in the analysis of a finite quantity into an 

infinite numerical series. In such a series the terms proceed 

from one another according to a definite law; such a law never 

actually brings the series to a conclusion, but it results in 

the sum of the series more and more closely approaching some 

finite quantity. It is held that the difference between the sum 

of the infinite number of terms of such a series and the approached 

finite quantity will be infinitely small and therefore "practically 
') 

negligi ble"; thus thi s di fference can be ignored. to 

In neglecting this "practicalJy negligible" difference, one 

passes "from the unity of mere quantity to a unity of character, 

a unity in which the parts are not entirely indifferent to the 

whole and to one another, but are connected in accordance with 

some special principle.") This all shows that analytic geometry 

reduces the discontinuity of synthetic geometry to the continuity 

of number. But number, which is a sum of finite units, is still 

lLeibniz, The Monadology, pp. 77-78. 
2 Ibid., pp. 78-79. 

)Ibid., p. 80. 
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rather discontinuous. Number, however, can be made continuous by 

regarding the elements which add up to the given number to be 

infinitely small quantities rather than to be finite units.
1 

It may be otherwise expressed by saying that the 
series of finite numbers or quantities is ultimately 
to be expressed, not as a series of terms which grow 
by finite increments ••. , but as a series whose terms 
flow into one another, their differences being infi
nitely small. That is to say, any variable magnitude 
must be regarded as increasing or diminishing by infi
nitely small increments and decrements. The work of 
the Calculus (as Leibniz himself saw i -tJ is to deter
mine the relations between unknown quantities or mag
nitudes, not by considering them merely as fixed wholes 
and dlr~ctly finding equations between them, but in
directly, by treating the quantities as variables or 
as grovTing, and in the first place fin~ing equations 
between their elements or differences. 

In the preceeding discussion concerning the background of what 

Leibniz saw as the realm of the calculus, two words constantly 

appear again and again. These are "continuous" or "continuity" 

and "infinite" or "infinity." From this it appears that the 

major influence of the mathematics of Leibniz on his philosophy 

was in connection with his law of continuity ana his concept of 

infinity. Neither of these really needs to be explained further 

although it is beneficial to note that Leibniz saw the former as 

"the law of the endless reality of things ••• , of infinite mul

tiplicity in unity .•.• "J 

Coming to actual concrete examples of this influence, the 

law of continuity was responsible for many portions of Leibniz' 

metaphysical doctrine. His view that it represented "infinite 

1Leibniz, The Monadology, p. 81. 

2 
Ibid. t p. 81. 

J Ibid ., p. 8J. 
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multiplicity in unity" resulted in the fact that Leibniz felt 

that the number of units considered as ultimate must be infinite. 

This explains his belief that the number of Forces constituting 

1 
Reality must be infinite. The principle of continuity also 

indicated to Leibniz that nature was composed of a continuous 

progress containing no hops, skips, or jumps. rhis allowed him 

to believe that, ultimately, all things contain, in varying 

degrees, the same property as does man--the property of self

representation. 2 Both the law of continuity and the concept of 

infinity was involved in his explanation that a level of complete 

lifelessness is approached although it is never reached within 

the concept of the heirarchy of being.) 

His study of the calculus was what got Leibniz out of 

another difficulty in the formulation of his philosophical 

system. He ran into the problem of distinguishing between 

different 1110nads which all have the same characteristics. 

Leibniz' own theory of the identity of indiscernibles (which 

held that if two things have exactly the same characteristics, 

they must be viewed as one thing rather than two) dictated that 

such 1"Jonads be considered as one and identical rather than as 

different entities. It was the calculus that caused Leibniz to 

distinguish between Monads by degree instead of by types. 4 

lFuller, pp. 108-109. 

2 Ibid., p. 110. 

) Ibid., p. 110. 

4 Ibid., p. 110. 
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Again, it was considerations inspired by the calculus that 

demanded that "created" Monads differ from God by degree rather 

than by type. It was this demand that caused Leibniz the problem 

he encountered concerning the way in which Monads came into 

. t 1 eXlS ence. It appears that his entire philosophical system, 

his entire pluralism, is related in some manner to his interests 

2 
in the calculus. 

Exactly what kind of influence did the Leibnizian system 

of philosophy have on the development of the field? 'rhis can 

best be answered by looking at the different mentalities of 

different races. 'rhe German mentality is at home with abstractions; 

it is biased toward metaphysics. Thus there is no question as 

to why this metaphysical doctrine of Leibniz' marked the beginning 

of a long line of great German philosophical minds. The French 

and Latin mentalities are generally biased toward science. In 

such countrie s, e spec ially in France, Lei bni z, lvorks sti 11 had 

an important and very marked influence although the effect was 

not as wide-spread as in Germany. The Anglo-Saxon mind is 

biased toward utilitarianism and practicality. Due to this, 

the influence of Leibniz in England was next to nothing.) 

We may say, then. that Leibniz was the first philosopher 
of the modern period to indicate the true way of idealism, 
and we may claim wi tr.out exaggeration that the modern 
world has adopted his view. It is nothing to the point 
that his own system (has] ..• been thrown aside as out
worn ...• We today conceive the task of philosophy as he 
conceived it, and if our theories and hypotheses are 

lFuller, p. 115. 

2Ibid ., p. 119. 

Jearr, p. 191. 
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destined in their turn to become old-fashioned and dis
carded, it will be when they are replaced by more ade
quate ones. What lives of Leibniz in the thought of 
today is the principle and method to which more than 
any philosopher in the modern period he has given 
forcible expression. 1 

To view his influence upon the field of mathematics, one need 

only look at the two tendencies which, since the beginning of 

time, have governed the development of mathematics. 'rhese ten-

dencies are toward the "discrete" and the 
II 

"continous." 
" 

The 

former attempts to describe everything in terms of distinct 

elements; the latter attempts to explain all in terms of a 

smooth, unbroken flow. The former is the domain of algebra, 

number theory. and symbolic logic; the latter is the domain 

of the calculus, of mathematical analysis. 2 

The abili ty of Lei bniz in both of these fields, those of, 

the continuous and of the discrete. was without precedent before 

him, and it has not been matched since. He is the one man in 

the history of mathematics who had this ability in both fields 

to such a degree. This is evidenced by the fact that Newton 

saw only one thing of the first magnitude in mathematics--the 

calculus, the analytical--while Leibniz saw two--the analytical 

and the combinatorial analysi s. F'or Lei bniz the calculus was 

the language of the analytic, the continuous, while combinatorial 

analysis (of which the theory of probability is only the narrowest 

sense; Leibniz thought of combinatorial analysis, in the broad 

sense, as a province of symbolic logic) did the same thing for 

lCarr. p. 218. 

2Bell , Men of Mathematics, p. 1J. 
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the discrete as the calculus did for the continuous. 1 

Leibniz represents the very last of the "universal minds." 

He was a man who participated fully in every aspect of life and 

of knowledge. He felt that it was his duty, to both himself 

and to mankind, to learn everything he could. In a sense this 

was unfortunate because that which undid Leibniz. that which 

kept him fr,)m complete and total eminence in anyone particular 

field, was nis universal intellect. Gauss, a great mathematician 

in hi sown ri f£h t, ~ blamed him for squandering hi s great talent for 

mathematics on many subjects in which one man could not be supreme. 

Gauss himself felt Leibniz could have been the greatest mathe-

matical mini of all times if only he had applied himself solely 

to mathematics rather than to such a diversity of subjects. 2 

But the thought of this went against the very nature of the man. 

So now, although Leibniz must be regarded as one of the greatest 

universal minds in the history of the world, he remains to many 

as only one of the greatest "might-have-beens" in many different 

fields of knowledge. Much could be said concerning the life of 

Gottfried Wtlhelm Leibniz, but the following passage from the 

pen of E. W. F. Tomlin sums up his career the best and most 

explicitly. 

There never was a philosopher ~r mathematiciarU 
whose death presented so complete a contrast to his 
life; but in pondering that unlamented end we perceive 
that throughout the whole of his successful career 
Leibniz remained essentially a lonely figure, happy 
in a few attachments, which, once broken, left him, 
like the musician ~chubert, with nothing but his geniUS. 

1 Bell, Men of Mathematics, pp. 117-118. 

2 Ibid •• p. 120. 
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He was "the man with a load of talent"; and we feel that 
he had not the opportunity, in one lifetime, to unrack 
and set in order all that he had brought with him. 

lTomlin, p. 156. 
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