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College Dublin, for an exhibition in 2006 to celata the

300th anniversary dt, c.2006 [Prof.J.G.Byrne's
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Poster advertising 'The Tercentenarylof 1706-2006',
Trinity College Dublin, for exhibition celebratirgpd"

anniversary ofT, ¢.2006.

| TCD-SCSS-V.20121208.851 | Poster of graphic based upon Archimedes spiratyGe
O'Brien, Dept.Computer Science, Trinity College Duffor

the 'Tercentenary @t - 1706-2006' exhibition, ¢.2006.
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Figure 1: The Tercentenary @f

Figure 2: Poster of graphic based upon Archimegesatcreated by Gerry O'Brien,
Dept.Computer Science, Trinity College Dublin,tfoe "Tercentenary ot ' exhibition



The circle squarers

One of the problems which intrigued the Greeks was that
of squaring the circle, that is, using only a straight edge
and compass, to draw a square exactly equal in area to a
circle. The problem dates from at least the time of
Anaxagoras of Clazomenae (499 B.C.-428 B.C.) who
amused himself trying to do it while in prison.
Aristophanes made fun of circle squarers in his comedy
The Birds (414 B.C.). Although it was not proved
impossible until 1882 it was long suspected that it was
not possible. The variety of people who tried to do it is
truly amazing. These range from serious and respected
mathematicians such as Cardinal Nicolas of Cusa (EE. ee.
30. No. 4.), the Jesuit Gregory of Saint Vincent (L. bb.
15.), whose work was highly praised by Leibniz, and
Orontius Fineus (L. bb. 23. No. 3.), a professor of
mathematics, to people distinguished in other areas such
as the philosopher Thomas Hobbes (L. 1l 14.) and the
distinguished polymath Joseph Scaliger (L. cc. 9. No. 1).
Both of these were hopelessly wrong about their value of
7 but could not be convinced of their error. Many others
were just cranks. An example is James Smith (e. g. Gall.
FF. 6. 91. No. 5), a Liverpool businessman, who was
convinced that m = 3.125, despite Sir William Rowan
Hamilton showing that it had to be greater than this value.

Figure 3: ¢.499BC: Circle-squarers
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Figure 4: c.414BC: Aristophanes ‘The Birds’
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Figure 5: ¢.150: Ptolemy Almagest, a treatise omdpparent motions of the stars and planetary paths



Figure 6: ¢.150: Ptolemy Almagest



Figure 7: ¢.1492-1572: Buteo

Figure 8: ¢.1559: Buteo



Figure 9: ¢.1559: Buteo



Franciscus Vieta
(1540-1603)

Vieta introduced the first systematic
algebraic notation in his book In artem
analyticem isagoge, ejusdem Ad
logisticem speciosam notae priores (EE.
1. 69). In a lecture at Tours in 1592 he
showed that recent proofs that the three
famous problems of antiquity (squaring
the circle, trisecting an angle and
doubling a cube) could be solved using a
straight edge and compass were false.
He derived the first infinite product for
using inscribedpolygons with four, eight,
sixteen sides and so on. The product can
be written in the form:
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It converges reasonably rapidly. Twenty- '
five terms yields 14 decimal digits.

Figure 10: ¢.1592: Vieta



Franciscus Vieta (1540-1603)

Given a circle BDCE with centre A in
which BC is perpendicular to DE, bisect
DA to get DF, draw BG through F, draw
GH perpendicular to BC. Mark Z on BF
such that FZ = FA. Mark I on AE such
that EI = BZ (BZ is the side of a
decagon).

Join HI and draw EK // IH

Then AK = arc length DC

What is the value of m given by this
construction published in 1593 in
Variorum de Rebus Mathematicis
Responsorum, liber VIIIL(in L. bb. 16.)
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Figure 11: ¢.1593: Vieta



Figure 12: ¢.1647: Gregory Saint Vincent

Figure 13: ¢.1655: John Wallis



Figure 14: ¢.1655: John Wallis



" Figure 15: ¢.1663: William Brouncker



Figure 16: c.1685: St.George Ashe

Figure 17: ¢.1706: John Machin



| Figure 18: ¢.1735: Euler Summis Serierum Recipraoar
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Figure 19: ¢.1796: William Jones




Figure 20: ¢.1796: William Jones Palmariorum Mathef



Sir William Rowan Hamilton and James Smith
James Smith (1805-1872) was a successful Liverpool
merchant and was a member of the Mersey Docks and
Harbour Board. He studied mathematics for practical
purposes although his only publications were on squaring
the circle. He insisted that = was equal to 3.125. On one
occasion he spoke at a meeting of the British Association
for the Advancement of Science which was chaired by
Sir William Rowan Hamilton. No doubt Smith would use
this fact to promote his value and Hamilton was
sufficiently concerned to distance himself from Smith so
that he wrote a short paper in the Philosophical Magazine,
Vol. 23, (1862), pp 267-269 in which he used theorems
deduced from Euclid to show that 8 perimeters exceeds
25 diameters or @ > 3.125. The first theorem he used is
based on the fourth book of Euclid but does not appear
directly in that book. Hamilton stated that:

It follows from the Fourth Book of Euclid's
“Elements,’ that the rectangle under the side
of the regular decagon inscribed in a circle,
and the same side increased by the radius, is
equal to the square of the radius.

The theorem is not in the Fourth Book but it was proved
by Ptolemy in the Almagest when he was developing the
formulae used to compute the chord table, which was the
forerunner of the sine table. The proof is shown in the
page on display from G. J. Toomer’s wonderful
translation of the Almagest and from the earliest printed
edition of the Almagest in 1515 (EE. ee. 47. No. 3.).

Of course Hamilton failed to convince Smith.

" Figure 21: ¢.1862: Hamilton



- circle
- could not be squared but he noted that 3

+ « 2/10 = 3.141421356 which is in
error by 0.00017. In a paper To draw a
line equal in length to the circumference
of a circle (Transactions of the
Institution of Civil Engineers of Ireland ,
Vol. XVIII, 1886) he showed how it
could be done.

Taking the diameter of each of the large
circles to be 1 why is the radius of the
small circle equal to ~ 2/10?

Figure 22: c.18: Jm Pric '}



quaring the circle (Journal of the

" Indian Mathematical Society, V, 1913, p.
132). The construction was :

Let PQR be a circle be a circle with
centre O. Bisect PO at H and let T be the
point of trisection of OR nearer R. Draw
TQ perpendicular to PR and place the
chord RS = TQ.
Join PS and draw OM and TN parallel to
RS. Place a chord PK = PM, and draw
the tangent PL = MN. Join RL, RK, and
KI.. Cut off RC — RH. Draw CD
parallel to KL, meeting RL at D.
Then the square on RD will be equal to
the circle PQR approximately.

‘What is the value of m from this
construction?

Hint: QT is a mean proportional between
PT and TR.

Figure 23: ¢.1913: Ramanujan



Figure 24: ¢.2002: Yasumasa, long value7of



Figure 25:7T poems



Figure 27: Pierre Eymard, Jean-Pierre Lafon, “TheiNberr”



Jean-Paul Delahaye

Lefascinant
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Figure 28: Jean-Paul Delahaye, “Le fascinant nomiare

A Biography of the World's
Most Mysterious Number

st

Figure 29: Alfred S. Posamentier & Ingmar Lehmahft, A Biography of the
World’s Most Mysterious Number”



Figure 30: Lennart Berggren, Jonathan Borwein, P&erwein, “7T: A Source Book”

Figure 31: Two expressions Gt



