it. As Clavius points out in the “Prolegomena,” it was the sturdiest edifice in the kingdom of
knowledge.

For a taste of the Euclidean method, consider Euclid’s proof of proposition 32 in book
1: that the sum of the angles of any triangle is equal to two right angles—or, as we would
say, 180 degrees. Euclid, at this point, has already proven that when a straight line falls on
two parallel lines, it creates the same angles with one parallel line as with the other (book
1, proposition 29). He makes good use of this theorem here:
Proposition 32: In any triangle, if one of the sides be produced, the exterior angle is equal to the two
interior and opposite angles, and the three interior angles of the triangle are equal to two right angles.

Proof:

Let ABC be a triangle and let one side of it be produced to D. I say that the exterior angle ACD is equal
to the two interior and opposite angles CAB, ABC, and the three interior angles of the triangle, ABC,
BCA, CAB, are equal to two right angles.

Figure 2.1. The sum of the angles in a triangle.
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This was Salviati’s (Galileo’s) theory of matter, and as he himself admitted, it was a
difficult one. “What a sea we are slipping into without knowing it!” Salviati exclaims at one
point. “With vacua, and infinities, and indivisibles … shall we ever be able, even by means
of a thousand discussions, to reach dry land?” Indeed, can a finite amount of material be
composed of an infinite number of atoms and an infinite number of empty spaces? To
prove his point that it could, he turned to mathematics.

Figure 3.1. The paradox of Aristotle’s wheel. From Galileo, Discourses, Day 1 (Le Opere di Galileo Galilei, vol.
8, Edizione Nazionale [Florence: G. Barbera, 1898], p. 68)

Salviati investigated the question of the continuum by way of a medieval paradox
known as Aristotle’s wheel, although it had nothing to do with that ancient philosopher,
and its revelation was anything but Aristotelian. Imagine, Salviati suggests to his friends, a
hexagon ABCDEF and a smaller hexagon HIJKLM within it and concentric with it, both
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Figure 3.2. Galileo on uniformly accelerated bodies. From Discourses, Day 3. (Ed. Naz., vol. 8, p. 208)

Now, Salviati says, if we take a point F halfway between B and E, and draw a line
through it parallel to AB, and a line AG parallel to BF intersecting with it, then the rectangle
ABFG is equal in area to the triangle ABE. But just as the area of the triangle represents
the distance traversed by a body moving at a uniformly accelerated speed, so the area of
the rectangle represents the distance covered by a body moving at a fixed speed. It
follows, Salviati concludes, that the distance covered in a given time by a body that begins
at rest and uniformly accelerates is equal to the distance covered by a body moving at a
fixed speed for the same amount of time, if the speed is half the maximum speed reached
by the accelerated body.
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As he was quick to point out, there are important differences between physical objects
and their mathematical cousins: a cloth and a book, he noted, are composed of a finite
number of threads and pages, but planes and solids are made up of an indefinite number of
indivisibles. It is a simple distinction that lies at the heart of the paradoxes of the continuum,
and whereas Galileo glossed over the matter in the Discourses, the more cautious
Cavalieri brought it to the fore. Even so, it is clear that Cavalieri, like Galileo, began his
mathematical speculations not with abstract universal axioms, but with lowly matter. From
there he moved upward, generalizing our intuitions of the material world and turning them
into a general mathematical method.

For a taste of Cavalieri’s method, consider proposition 19 in the first exercise of the
Exercitationes:
If in a parallelogram a diagonal is drawn, the parallelogram is double each of the triangles constituted by the
diagonal.

Figure 3.3. Cavalieri, Exercitationes, p. 35, prop. 19. (Bologna: Iacob Monti, 1647)

This means that if a diagonal FC is drawn for the parallelogram AFDC, the area of the
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Figure 3.4. Cavalieri’s calculation of the area enclosed inside a spiral. From Cavalieri, Geometria indivisibilibus
libri VI, prop. 19. (Bologna: Clementis Ferroni, 1635)

Cavalieri posits a rectangle, OQRZ, in which the side OQ is equal to the radius AE of
the circle MSE, and the side QR is equal to the circle’s circumference. Returning to the
spiral, he then picks a random point V along AE and generates a circle IVT around the
central point A. The circle IVT has two parts: one, VTI, is outside the area enclosed by the
spiral; the other, IV, is inside the spiral. He takes the length VTI (external to the spiral) and
places it as a straight line KG inside the rectangle and parallel to QR, with K a point on the
line OQ, and OK (that is, the distance of K from O) equal to the radius AV. He then does
the same for every point along AE, taking the portion of its circle that is outside the spiral
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is likely the only text in the history of mathematics to offer this many different proofs of a
single result, and by a wide margin. It is a testament to Torricelli’s virtuosity as a
mathematician, but its purpose was different: to contrast the traditional classical methods of
proof with the new proofs by indivisibles, thereby showing the manifest superiority of the
new method.

Figure 3.5. Torricelli, “De dimensione parabolae”: The area enclosed by the parabola ABC is four-thirds the area
of the triangle ABC.

The first eleven proofs of “De dimensione” conform to the highest standards of
Euclidean rigor. To calculate the area enclosed in a parabola, they make use of the
classical “method of exhaustion,” attributed to the Greek mathematician Eudoxus of
Cnidus, who lived in the fourth century BCE. In this method the curve of the parabola (or a
different curve) is surrounded by a circumscribed and a circumscribing polygon. The areas
of the two polygons are easy to calculate, and the area enclosed by the parabola lies
somewhere in between. As one increases the number of sides of the two polygons, the
difference between them becomes smaller and smaller, limiting the possible range of the

147

area of the parabola.

Figure 3.6. The M ethod of Exhaustion. As the number of sides in the inscribed polygon is increased, its area more
closely approximates the area of the parabola. The same is true of a circumscribing polygon.

The proof then proceeds through contradiction: If the area of the parabola is larger than
four-thirds of the triangle with the same base and height, then it is possible to increase the
number of sides of the circumscribing polygon to the point where the polygon’s area will
be smaller than that of the parabola. If the parabola’s area is smaller than that, then it is
possible to increase the number of sides of the circumscribed polygon to the point where
its area will be larger than that of the parabola. Both these possibilities contradict the
assumption that one polygon circumscribes the parabola and that the other is
circumscribed by it, and therefore the area of the parabola must be exactly four-thirds of a
triangle with the same base and height. QED.
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Figure 3.7. The parabola segment ABC circumscribes the triangle ABC and is circumscribed by the triangle AEC.
As the number of sides of the polygons is increased, as in the trapezoid AFGC, the enclosed area more closely
approximates the area enclosed by the parabola segment.

While these traditional proofs were perfectly correct, they did, Torricelli pointed out,
have some drawbacks. The most obvious one is that proofs by exhaustion require one to
know in advance the desired outcome—in this case, the relationship between the areas of
a parabola and a triangle. Once the result was known, the method of exhaustion could
show that any other relationship would lead to a contradiction, but it offered no clue as to
why this relationship holds, or how to discover it. This absence led Torricelli and many of
his contemporaries to believe that the ancients possessed a secret method for discovering
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Figure 3.9. Semi-gnomons meeting at a segment of an “infinite parabola.” If the segment is very small, or
indivisible, then the ratio of the areas of the semi-gnomons is as

.

This result enabled Torricelli to calculate the slope of the tangent at every point on the
“infinite parabola,” shown as the curve AB in figure 3.10. Torricelli’s key insight is that at
the point B, where the two indivisible lines BD and BG meet the curve, they also meet the
straight line that is the curve’s tangent at that point. And whereas the “area” of the two
indivisibles is as

relative to the curve, it is equal relative to the straight tangent—if the

tangent is extended to become the diagonal of a rectangle. Accordingly, in Figure 3.10, the
ratio of the “areas” of BD and BG is

, but the ratio of the “areas” of BD and BF is 1.

This means that the ratio of the “areas” of BF and BG is

. Now, BF and BG have the

same “width” in Torricelli’s scheme, because they both meet the curve BF (or its tangent)
at point B at precisely the same angle. The difference between the two segments is only in
their lengths, and it follows that the length BF is to the length BG as

. Now, BF is equal

to ED, and BG is equal to AD, and therefore the ratio of the abscissa ED of the tangent to
the abscissa AD of the curve is

, or, more simply, ED =
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. Therefore the slope

of the tangent at point B is

. In this way, the slope of an “infinite parabola” can

be known at any given point on the “infinite parabola,” based on its abscissa and ordinate.

Figure 3.10. Torricelli’s calculation of the slope of an “infinite parabola.”

The significance of Torricelli’s procedure here extends beyond the ingenuity of the
proof itself (which is considerable), and to the challenge it posed to the mathematical
tradition. Since ancient times, mathematicians had shied away from paradoxes, treating
them as insurmountable obstacles, and a sign that their calculations had reached a dead
end. But Torricelli parted ways with this venerable tradition: instead of avoiding paradoxes,
he sought them out and harnessed them to his cause. Galileo had speculated about the
infinitesimal structure of the continuum, but qualified his remarks by admitting that the
continuum was a great “mystery.” Cavalieri did his best to avoid paradoxes and to
conform to traditional canons, even at the cost of making his method unwieldy. But
Torricelli unapologetically used paradoxes to devise a precise and powerful mathematical
tool. Instead of banishing the paradox of the continuum from the realm of mathematics,
Torricelli placed it at the discipline’s heart.

Despite its clear logical perils, Torricelli’s method made a profound impression on
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such questions? As it turns out, very hard. In fact, impossible.

Figure 7.1. The Quadrature of the Circle 1. The Case of the Inscribed Polygon.

To understand why this is so, consider the problem that most interested Hobbes and to
which he devoted an entire chapter in De corpore: the quadrature of the circle. Already in
the second century BCE, the polymath Archimedes of Syracuse proved that the area
enclosed in a circle is equal to that of a right triangle whose two perpendicular legs are
equal to the radius and to the circumference of a circle—that is, PQ and QR in Figure 7.1.
Archimedes proved this result by looking at polygons inscribing and circumscribing a
circle. The greater the number of sides of a polygon, the closer its enclosed area is to that
of the circle. Now, Archimedes reasoned, let us consider the circumscribed octagon
AHDGCFBE. Its area is equal to that of a right triangle whose two perpendicular sides are
equal to the apothem and the sum of the octagon’s sides (the “apothem” being a vertical
line from the center of the polygon to its side). This is obvious if we think of the area of the
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Figure 7.2. Why the quadrature of the circle is impossible.

All this, however, was centuries away when Hobbes published his quadratures of the
circle. He knew nothing of algebraic and transcendental numbers or the limitations of
classical constructions, not to mention of Lindemann’s proof, and remained convinced
throughout his life that his method was bound to lead to a true quadrature of the circle. His
missteps in the first edition of De corpore he attributed to overhastiness, and he went on to
supply corrected proofs in subsequent editions of the work, as well as in other treatises.
Wallis stalked his steps, supplying refutations of each and every proof he offered, and
other leading mathematicians joined him. Initially Hobbes reluctantly conceded the
mathematical criticisms of his work, which led him to revise his proofs again and again. In
time, however, he lost patience with his band of critics: he grew less and less receptive to
their arguments, dismissing them as the work of small and envious minds that refused to
acknowledge his profound contributions to geometry. Pedantry, prejudice, and pettiness
were, for Hobbes, the only possible explanations for the mathematical community’s
hostility to his accomplishments. That his path was the true one, he did not doubt.
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Figure 9.1. Wallis’s triangles, composed of parallel lines. From De sectionibus conicis, prop. 3. (Oxford, Leon
Lichfield, 1655)

And that is how Wallis calculated the area of the triangle: He summed up the lengths of
all the component lines as an arithmetical progression, and then multiplied the sum by the
“thickness” of each line. Arriving in this way at an equation that had ∞ in the numerator and
∞ in the denominator, he canceled them against each other and ended up with the familiar
formula. QED.

Now, it is probably an understatement to say that no modern mathematician would
follow Wallis in these wild and woolly calculations. Nor would many of his
contemporaries, including all the Jesuits and Fermat, among others. Apart from the
problematic assumption that a surface is made up of lines with a certain (very small)
thickness, Wallis is also assuming without proof that the rules for summing up a finite series
also apply to an infinite one. And if these unsubstantiated assumptions are not questionable
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be described as a regular fraction or a finite decimal fraction. Nevertheless, at the end of
the work, Wallis manages to produce an infinite series that allows him to approximate π as
closely as he wishes:

Wallis begins his calculation of the area of a circle much as he began his calculation of
the area of a triangle: Looking at one quadrant of the circle with radius R, he parses it into
parallel lines as seen in Figure 9.2. The longest of these is R, and the others gradually
become shorter and shorter until they reach 0 at the circle’s circumference. Let us mark
the longest line r0 , and the others r1 , r2 , r3 , and so on. Meanwhile, the area of the square
enclosing the quadrant is also composed of an infinity of lines, but they are all the same
length. Consequently, the ratio between the quadrant and the square is

The more lines we have in the quadrant and in the square—or, as we would say today, as
n approaches infinity—the closer this number draws to the ratio between the area of the
quadrant and the area of the enclosing square.
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Figure 9.2. Parallel lines compose the surface of the quadrant. After John Wallis, Arithmetica infinitorum (Oxford:
Leon Lichfield, 1656), p. 108, prop. 135.

Now, the precise length of each of the parallel lines r that compose the quadrant is
dependent on its distance from the first and longest line, R. If we divide the distance R into
n equal parts, and consider each equal part a unit, then the length of the line closest to R is
; the line next to that will be

, the one after that

until we reach the circumference, where the last line is

, and so on,

, which is zero. The ratio

between the lines dividing the quadrant and the same number of lines dividing the enclosing
square will therefore be

Wallis’s goal in the Arithmetica infinitorum is to calculate this ratio as n increases to
infinity, and this proves to be no easy task. He approaches the result through a succession
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of approximations of similar series, that draw ever closer to the desired ratio. But far more
significant than Wallis’s calculation of the area of a circle is his method for summing infinite
series that ultimately lead to his final result.

Suppose, he suggests at the start of Arithmetica infinitorum, that we have a “series of
quantities in arithmetic proportion, continually increasing, beginning from a point or 0 …
thus as 0, 1, 2, 3, 4, etc.” What, he asks, is the ratio of the sum of the terms of the series
to the sum of an equal number of the largest term? Wallis decides to try it out. He begins
with the simplest case, of the two-term series 0, 1. The ratio is, accordingly,

He tests other cases:
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Every case yields the same result, and Wallis draws a definite conclusion: “If there is taken
a series of quantities in arithmetic proportion (or as the natural sequence of numbers)
continually increasing, beginning from a point or 0, either finite or infinite in number (for
there will be no reason to distinguish), it will be to a series of the same number of terms
equal to the greatest, as 1 to 2.”

Wallis could easily have proven this simple result by giving the general formula for the
sum of the sequence of natural numbers beginning with 0, and dividing it by the sum of an
equal number of the largest term:

divided by n(n + 1), which immediately gives .

But his goal was not to calculate the ratio, but to demonstrate the usefulness of the method
of induction: try one case, then another, and then another. If the theorem holds in all cases,
then to Wallis it is proven and true. “Induction,” he wrote many years later, is “a very
good Method of Investigation … which doth very often lead us to the early discovery of
a General Rule.” Most important, “it need not … any further Demonstration.”

Once he had established this first theorem, Wallis moved on to do the same for more
complex series: what if, instead of adding up a sequence of the natural numbers and
dividing the sum by the same number of the largest term, he added up the squares of the
natural numbers and divided the sum by an equal number of the largest square? Using his
favored method of induction, he tries it out. Starting with the simplest case, he gets:
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He then adds more terms, calculating the sum in each case:

Looking at the different cases, Wallis deduces that the more terms there are in the series,
the closer the ratio approaches . For an infinite series, he concludes, the difference will
vanish entirely. He writes it up in a theorem (proposition 21):
If there is proposed an infinite series, of quantities that are as squares of arithmetic proportionals (or as a
sequence of square numbers) continually increasing, beginning from a point of 0, it will be to a series of the
same number of terms equal to the greatest as 1 to 3.

Wallis’s proof requires only a single sentence: the result, he writes, is “clear from what has
gone before.” Induction needs no further support.

Wallis tries out one more series of this type, looking at the cubes rather than the
squares of the natural numbers:
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The method of induction proves itself once again. As the number of terms increases, the
ratio approaches ever more closely to , which leads to proposition 41:
If there is proposed an infinite series of quantities that are as cubes of arithmetic proportionals (or as a
sequence of pure numbers) continually increasing, beginning from a point or 0, it will be to a series of the
same number of terms equal to the greatest as 1 to 4.

Like the theorems that preceded it, this, too, requires no proof beyond self-evident
induction.

In modern notation, Wallis’s three theorems would look like this:
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Wallis considers these ratios important steps on the road to calculating the area of a
circle, because each algebraic ratio corresponded for him to a particular geometrical case.
The first one shows the ratio between a triangle and its enclosing rectangle, just as Wallis
shows in his proof of the area of the triangle in De sectionibus conicis. The series 0, 1, 2,
3,…, n represents the lengths of the parallel lines that make up the triangle, and the series
n, n, n, n,…, n represents an equal number of parallel lines composing the enclosing
rectangle. The ratio between them, , is indeed the ratio between the areas of the triangle
and rectangle (see Figure 9.1). The second case corresponds to the ratio between a halfparabola and its enclosing rectangle or, more precisely, the ratio between the area outside
the half-parabola and the rectangle. The parallel lines composing this area increase as
squares, that is, 0, 1, 4, 9,…, n2 , whereas the rectangle is represented by n2 , n2 , n2 ,…, n2 .
Wallis, in effect, shows that the ratio between the area outside a parabola and the area of
its enclosing rectangle is . The third ratio (Figure 9.3) corresponds to a steeper “cubic”
parabola, showing that the ratio here is . While Wallis still has a long way to go before
calculating the more difficult ratio between the quarter-circle and its enclosing square, his
strategy for arriving there is clearly taking shape.

With these results established, Wallis now makes use of induction once again to arrive
at an even more general theorem: what is true for natural numbers, their squares, and their
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cubes, must be true for all powers m of natural numbers:

Wallis does not quite write the results in this form. Lacking our modern notation, he uses a
table, where he assigns a ratio, , to the “first power,” another ratio, , to the “second
power,” another ratio, , to the “third power,” and so on. The table is open-ended, and
the rule is manifest: for any power m, the ratio will be

.

Figure 9.3. Half a cubic parabola and its enclosing rectangle. Wallis’s ratios show that the ratio between the area
AOT outside the cubic parabola and the area of the enclosing rectangle is
prop. 42.
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. After Wallis, Arithmetica Infinitorum,

TIME LINE

S ixth century BCE: Pythagoras and his followers declare that “all is number,” meaning that everything in the
world can be described by whole numbers or their ratio.

Fifth century BCE: Democritus of Abdera uses infinitesimals to calculate the volume of cones and cylinders.

Fifth century BCE: The Pythagorean Hippasus of M etapontum discovers incommensurability (i.e., irrational
numbers). It follows that different magnitudes are not composed of distinct tiny atoms, or infinitesimals. After
his discovery, Hippasus is mysteriously lost at sea, possibly drowned at the hands of his Pythagorean brethren.

Fifth century BCE: Zeno of Elea proposes several paradoxes showing that infinitesimals lead to logical
contradictions. Thereafter infinitesimals are shunned by ancient mathematicians.

300 BCE: Euclid publishes his highly influential treatise on geometry, The Elements, which carefully avoids
infinitesimals. It serves as a model for the style and practice of mathematics for nearly two thousand years.

Ca. 250 BCE: Archimedes of Syracuse bucks the trend and experiments with infinitesimals. He arrives at
remarkable new results regarding the areas and volumes enclosed by geometrical figures.

1517: M artin Luther launches the Reformation by nailing a copy of his Ninety-Five Theses to the door of the
Castle Church in Wittenberg. The ensuing struggles between Catholics and Protestants continue for two
centuries.
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1540: Ignatius of Loyola founds the Society of Jesus, popularly known as the Jesuits, dedicated to reviving
Catholic doctrines and restoring Church authority.

1544: A Latin translation of the works of Archimedes is published in Basel, making his study of infinitesimals
widely available to scholars for the first time.

1560: Christopher Clavius begins teaching at the Jesuit Collegio Romano. He founds the Jesuit mathematical
tradition on the bedrock of Euclidean geometry.

Late sixteenth to early seventeenth century: Revival of interest in infinitesimals among European mathematicians.

1601–15: The Jesuit “Revisors General,” responsible for ruling on doctrines, produce a string of denunciations of
infinitesimals.

1616: The Jesuits clash with Galileo over his advocacy of Copernicanism, but also for his use of infinitesimals.
Galileo tones down his rhetoric, but bides his time for a chance to reopen the debates.

1616: The mathematician Luca Valerio sides with the Jesuits against his friend Galileo. He dies in disgrace soon
after.

1618: Outbreak of the Thirty Years’ War, pitting Catholics against Protestants.

1623: Galileo’s friend M affeo Barberini becomes Pope Urban VIII and sides openly with Galileo and his
followers.

1623–31: A golden “liberal age” in Rome. Galileans ascendant.

1625–27: The Jesuit mathematician Gregory St. Vincent is prohibited by his superiors from publishing a work
considered too close to infinitesimals.

1628: Thomas Hobbes encounters a geometrical proof for the first time while on a European tour.

1629: Bonaventura Cavalieri is appointed professor of mathematics at the University of Bologna.
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1630s: Evangelista Torricelli develops his infinitesimal methods, but publishes nothing.

1631: The Protestant King Gustavus Adolphus of Sweden defeats the armies of the Holy Roman Emperor in the
Battle of Breitenfeld during the Thirty Years’ War. His victory alters the European balance of power.

1631: Under pressure from traditionalists, Urban renounces his liberal policies and restores the Jesuits to favor.
End of Galilean ascendancy.

1632: The Jesuit Revisors General issue the most comprehensive condemnation of infinitesimals to date. Similar
decrees follow in subsequent years.

1632: The Jesuit general superior, M utio Vitelleschi, writes to the provinces to denounce infinitesimals.

1632–33: Galileo is charged with heresy, tried by the Inquisition, and condemned to spend the rest of his life
under house arrest, which he does in his villa in Arcetri, outside Florence.

1635: Cavalieri publishes Geometria indivisibilibus, which becomes the standard work on infinitesimals across
Europe.

1637: Galileo’s Dialogues Concerning Two New Sciences is published in Leiden, in the Netherlands. The book
discusses infinitesimals at length and praises Cavalieri as a “new Archimedes.”

1640–60: The Interregnum. The civil war between King Charles I and Parliament leads to the execution of the
king in 1649 and the establishment of a military dictatorship under Cromwell.

1640: Hobbes, a Royalist, flees to Paris and joins Charles I’s court in exile, where he serves as mathematical tutor
to the prince of Wales, the future Charles II.

1641: The Jesuit mathematician Paul Guldin publishes De centro gravitatis, which contains an attack on Cavalieri
and a systematic critique of his method.

1642: Torricelli is appointed Galileo’s successor at the M edici court and professor of mathematics at the
Florentine Academy.
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1642: Hobbes publishes his first philosophical work, De cive, in which he argues that only an absolute monarchy
can save human society from chaos and civil war.

1644: Torricelli publishes his most important work on infinitesimals, the Opera geometrica.

1644: John Wallis is appointed secretary to the Westminster Assembly of Divines.

1645: Wallis joins with other science enthusiasts to conduct and discuss scientific experiments. The group,
known as the “Invisible College,” meets regularly for years.

1647: Cavalieri responds to Guldin in his last work, Exercitationes geometricae sex. He dies shortly thereafter.

1647: Death of Torricelli.

1648: The Peace of Westphalia ends the Thirty Years’ War.

1648: The Jesuit mathematician M ario Bettini denounces infinitesimals in his book Aerarium philosophiae
mathematicae.

1648: Pietro Sforza Pallavicino, Jesuit, nobleman, and future cardinal, is forced to publicly retract his advocacy of
infinitesimals.

1649: Charles I of England is executed.

1649: Wallis appointed Savilian Professor of M athematics at Oxford.

1649: The Jesuit superior general, Vincentio Carafa, writes to the provinces to denounce infinitesimals.

1651: The Jesuit mathematician André Tacquet, in Cylindricorum et annularium libri IV, declares that
infinitesimals must be destroyed, or else mathematics will be destroyed.

1651: Hobbes publishes Leviathan, in which he advocates a totalitarian state. He grounds his reasoning in
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geometry.

1651: The Jesuits publish a list of permanently banned doctrines that includes infinitesimals.

1652: Hobbes falls out with the court in Paris and returns to England.

1655: Wallis publishes De sectionibus conicis.

1655: Hobbes publishes De corpore, which includes “proofs” of ancient unresolved problems such as squaring
the circle.

1655: Wallis publishes Elenchus geometriae Hobbianae, in which he ridicules Hobbes and points out his
mathematical mistakes.

1656: Wallis publishes Arithmetica infinitorum.

1656: Hobbes responds with Six Lessons to the Professors of Mathematics, wherein he retaliates by attacking
Wallis’s use of infinitesimals, which he considers nonsensical and conducive to error, not truth.

1657–79: Hobbes and Wallis criticize, ridicule, and hurl abuse at each other in dozens of books, pamphlets, and
essays.

1658–68: Stefano degli Angeli, professor of mathematics at the University of Padua, publishes eight works on
infinitesimals, all of them openly ridiculing the Jesuit critics of infinitesimal mathematics.

1660: Charles II is restored to the English throne.

1662: The “Invisible College” receives a charter from Charles II and becomes the Royal Society of London.

1665: The young Isaac Newton experiments with infinitesimals and develops a technique that will become
known as the calculus.

1668: The monastic order of the Jesuats, home to Cavalieri and Angeli, suppressed by papal decree.
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1675: Gottfried Wilhelm Leibniz develops his own version of the calculus.

1679: Hobbes dies, mathematically discredited and politically isolated.

1684: Leibniz publishes the first scholarly paper on the calculus, in the journal Acta Eruditorum.

1687: Newton publishes the Principia mathematica, revolutionizing physics and establishing the first modern
theory of the solar system. The work is based on the infinitesimal calculus and contains Newton’s first
exposition of his method.

1703: Wallis dies, lauded as a leading mathematician, a forerunner of the calculus, and a founder of the Royal
Society.
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