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Humanistic Mathematics

I use the term here to mean aesthetic, cultural,

historical, literary, pedagogical, philosophical,

psychological, and sociological aspects of

mathematics as a human endeavor.
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Architecture: Mathematics made

visible



Brú na Bóinne

Neolithic site (35th-32nd century BCE)
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Inner sanctum designed for the sun to hit on winter solstice



Megalithic Art at Brú na Bóinne
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Kheops pyramid
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La Tour Eiffel
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The Gateway Arch
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The GuggenheimMuseum
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Sydney Opera House
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Back to polyhedra...
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A Crop Circle that encodes the first ten digits of π
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A Julia Set Crop circle
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Art



Raphael's The School of Athens

Raphael's School of Athens (Photo: MLH)



Raphael's The School of Athens

Raphael's School of Athens (Photo: MLH)



Raphael's The School of Athens
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What was Raphael having Euclid prove?

Raphael’s School of Athens :
A Theorem in a Painting?

Robert Haas

Cleveland Heights, Ohio, 44112, USA
rhaas3141@yahoo.com

Abstract

Raphael’s famous painting The School of Athens includes a geometer, presum-
ably Euclid himself, demonstrating a construction to his fascinated students. But
what theorem are they all studying? This article first introduces the painting, and
describes Raphael’s lifelong friendship with the eminent mathematician Paulus
of Middelburg. It then presents several conjectured explanations, notably a the-
orem about a hexagram (Fichtner), or alternatively that the construction may
be architecturally symbolic (Valtieri). The author finally offers his own “null hy-
pothesis”: that the scene does not show any actual mathematics, but simply the
fascination, excitement, and joy of mathematicians at their work.

Raphael’s famous painting The School of Athens shows among the great
Greek thinkers at work a geometer, presumably Euclid himself, demonstrat-
ing a construction to his students (Figure 1, front right).1 But exactly what
theorem is he proving? In this article I describe the best known candidate.
I begin with an overview of Raphael’s career and mathematical expertise,
then survey the painting as a whole. Next, I focus down on Euclid’s slate–in
the painting tilted so sharply that the exact nature of its figure has been a
source of controversy–and test whether that figure can in fact arise from an
equilateral hexagram (six-pointed star).

1Raphael’s figures in this article are images obtained through Wikimedia, and are in
public domain. For readers who would like to see hard print versions, [18] contains well
over a hundred beautiful photographs taken by photographers Felice Bono and Pietro
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The mathematics of the painting

Mathematics used in several ways in article

I Need to use math to undo perspective and see what figure

would be from above

I Need to show that a candidate theorem is actually true



M.C. Escher

http://www.mcescher.com/gallery/mathematical/
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M.C. Escher

http://scholarship.claremont.edu/do/search/?q=title%3AEscher%20OR%20title%3AEscher%
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Escher's Sphere Surface
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Escher's Path of Life III
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Escher's Circle Limit IV

http://www.mcescher.com/gallery/mathematical/circle-limit-iv/
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Open access journal

I Authors do not pay

I Readers do not pay
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Our supporters...

Claremont Center for the Mathematical Sciences

Claremont Colleges Library



Creating an online journal

Allegra Swift: Scholarly Communication and Digital Publishing

Claremont Colleges Library purchased web services with Bepress

I Set up the website

I Handles submissions, referees, updates

I Creating final published version of the journal then easy



Creating an account



Handling submissions



The final product



Involving the public with math



National Museum of Mathematics

http://momath.org/gallery/
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National Museum of Mathematics
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National Museum of Mathematics
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National Museum of Mathematics
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National Museum of Mathematics

Mo’Math Mo’Fun!

Ryan Rosmarin

Pitzer College, Claremont CA, USA
RyanRosmarin91@gmail.com

Synopsis

A youth named Kartik encounters the National Museum of Mathematics in NYC.

In 2006, the only mathematics museum in The United States at

the time, The Goudreau Museum, shut its doors. Shortly after, a team

began planning to create a Museum of Mathematics with a much larger

scope. Led by Glen Whitney, a hedge fund quantitative analyst at

Renaissance Technologies, a group of innovators got to work dreaming

up the museum. Prior to opening, the museum raised over 22 million

dollars; this enabled the idea to morph into an incredible reality.

Figure 1: National Museum of Mathematics. Image by Beyond My Ken [CC BY-SA], from
https://en.wikipedia.org/wiki/Museum_of_Mathematics via Wikimedia Commons.
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Using recreational mathematics
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Recreational Mathematics
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Teaching



Teaching and humanistic mathematics

Does a humanistic mathematical view impact teaching?

I Recognizing that mathematics is socially constructed can make

sense of incongruities in mathematics

I Introducing creativity earlier into mathematical teaching

I Appreciation of the ``half-finished building''

I How does mathematics fit into larger societal concerns?

I Ongoing controversies/research in mathematics



Using recreational mathematics
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Schilling Kinematic Model

Teaching mathematics in 1900

I Used physical models to trace curves

I German firm Schilling created curves mechanically

I Example: linkages= joined rods move around pivot points



Schilling Kinematic Model

Sylvester-Kempe Inversor

``Inverts'' circular motion back to straight line motion

http://ids.si.edu/ids/deliveryService?responseType=location&id=SIA-2006-2

http://ids.si.edu/ids/deliveryService?responseType=location&id=SIA-2006-2


Schilling Kinematic Model

The Schilling Kinematic Models at the Smithsonian

Amy Shell-Gellasch

Montgomery College, Rockville, MD 20850, USA
Smithsonian National Museum of American History, Washington, DC 20001, USA

amy.shell-gellasch@montgomerycollege.edu

Synopsis

The kinematic models manufactured by the German firm of Martin Schilling were
used in the late 19th and early 20th centuries to depict mathematical curves. The
Smithsonian Institution owns twelve Schilling models. As a volunteer researcher
in mathematics at the Smithsonian National Museum of American History, the
author has chosen a few of her favorite models as an introduction to this inter-
esting set of kinematic models.

In 2012, I moved to the Washington DC area. Move number 4 in ten
years of marriage, that’s what I get for marrying a career Army officer.

Before I even looked for a job, I contacted my colleague Peggy Kidwell,
Curator of Mathematics at the Smithsonian’s National Museum of American
History (NMAH) to see if we could work together on a project. She confessed
that she had no funding. I replied that I would be happy to volunteer, as
long as I could have a Smithsonian nametag. So that is what I have!

More specifically, I research and prepare text for groups of mathematical
objects that are going into the online collections of NMAH. Museums of the
21st century are striving to digitize most of their holdings and make them
accessible to people all over the world. NMAH is where all the Smithsonian’s
mathematical and computing objects are housed because much of the original
collection consisted of American inventions and U.S. patent models.

I don’t view what I do at the Smithsonian as work so much as play time,
but with white gloves on. As an historian of mathematics with a strong bent
towards all things mechanical, working with (playing with) these items is
such fun! In this article I share with readers one group of objects I have been
working with to give them a good feel for what NMAH has to offer for people
with mathematical interests.
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Beauty



Mathematicians on beauty

Mathematics, rightly viewed, possesses not only truth, but

supreme beauty--a beauty cold and austere, like that of

sculpture, without appeal to any part of our weaker nature,

without the gorgeous trappings of painting or music, yet

sublimely pure, and capable of a stern perfection such as

only the greatest art can show.

Bertrand Russell, A History of Western Philosophy



Mathematicians on beauty
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