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BO1 History of Mathematics
Lecture III

The beginnings of calculus, continued
Part 1: Quadrature

MT 2021 Week 2
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Summary

Part 1
I Enri : a non-Western prelude
I Quadrature (finding areas)

Part 2
I Indivisibles
I Infinitesimals

Part 3
I The contributions of Newton & Leibniz
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Seki and enri

We will focus on the development of calculus in Europe, but similar
ideas did appear elsewhere.

For example, in the late 17th century, Seki Takakazu and his school
developed enri (‘circle principles’), which concerned the
calculation of arc lengths, areas, and volumes

One result of enri was the
determination of the
volume of a sphere via
‘slicing’

But enri was much
narrower in scope than
calculus
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Archimedes: Κύκλου μέτρησις (Measurement of a circle)

Translated into Latin as Dimensio
circoli by Jacobus Cremonensis,
c. 1450–1460

Illustrated by Piero della
Francesca

Available online with other texts
by Archimedes

https://www.wdl.org/en/item/10646/
https://www.wdl.org/en/item/10646/
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Archimedes: Κύκλου μέτρησις (Measurement of a circle)

Edition by John Wallis, Oxford, 1676
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Archimedes: Κύκλου μέτρησις (Measurement of a circle)

(Archimedis opera, edited by
Commandino, 1558) — see
Mathematics emerging, §1.2.3

A circle is equal to a right-angled
triangle with height equal to the
circumference of the circle and base
equal to the radius.

Proof by exhaustion and double
contradiction

Later: the ratio of the circumference
to the diameter is greater than 310

71
and less than 31

7 .
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Fermat’s quadrature of a hyperbola (c. 1636)

Worked out c. 1636, but only
published posthumously in Varia
opera mathematica, 1679.

In modern terms, this is the curve

described by y =
1
x2 .

See Mathematics emerging,
§3.2.1.
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The rectangular (or ‘Apollonian’) hyperbola

In modern notation, y =
1
x

I Quadrature evaded Fermat

I Partial results obtained by Grégoire de Saint Vincent, c. 1625,
published in Opus geometricum, 1647

I Empirical observation that if A(x) is the area under the
hyperbola from 1 to x , then A(αβ) = A(α) + A(β)
(cf. logarithms)

I Problem solved in early 1650s by William Brouncker; published
in 1668 in volume 3 of Philosophical Transactions of the Royal
Society
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Brouncker’s quadrature of the hyperbola (1668)

To put this into modern terms, take A as the origin, and AB , AE
as the x- and y -axes, respectively. Then the diagram represents the

area under
1

1+ x
from x = 0 to x = 1.

(See Mathematics emerging, §3.2.2.)
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Brouncker’s article of 1668
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Brouncker’s article of 1668


