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Meaning and Content of Mathematics

The word Mathematics comes from
Greek µαθηµα (máthéma), meaning
“knowledge” or “study” or “learning”.

It is the study of topics such as
I Quantity (numbers)
I Structure (patterns)
I Space (geometry)
I Change (analysis).
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Taster Lecture

The course Sum-enchanted Evenings will run over
ten (10) lectures from 25 September to 4 December.

The aim of the course is to show you
I The tremendous beauty of mathematics;
I Its great utility in our daily lives;
I The fun we can have studying maths.
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Taster Lecture

Last year, I taught a course with the title

AweSums: The Majesty of Maths

It was well received, but the pace was
too fast for some of the participants.

So, I have decided to break it into two parts:

I Sum-enchanted Evenings
(Autumn 2017)

I AweSums: Outstanding Problems of Maths.
(Spring 2018)
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Taster Lecture

In this Taster Lecture I will give a small sample
of some of the topics covered in the course.

But to start: Today there is a SYZYGY,
long predicted by the power of mathematics.

A Syzygy:
A straight-line configuration of three celestial bodies.
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Saros 145/22: The Great American Eclipse
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Earth, Moon and Sun in Line

It is remarkable that the Sun and Moon
appear to be about the same size.

A solar eclipse occurs when the Moon passes
between Earth and Sun, obscuring the Sun.
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Saros 145/22

This afternoon, the Moon will eclipse the Sun,
sweeping across the United States along a
path from Oregon to South Carolina.

This eclipse is No. 22 in the Saros series 145.

The eclipse near Paris in August 1999
was the 21st event in this series.
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Total Solar Eclipse
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Path of Totality over USA

Starting: Oregon, 17:15 UT (18:15 IST)
Ending: South Carolina, 20:15 UT (21:15 IST)
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Lunar and Draconic Months

Intro Saros SaGT Beauty Useful EG TomCrean RecMath



The Tilt of the Moon’s Orbit
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The Tilt of the Moon’s Orbit
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The Saros Series

In a draconic month, averaging 27.21 days, the Moon
orbits the Earth and is back at its original position.

But the Earth has moved on, so we have not reached
the next New Moon, and there is no eclipse.

The period to the next New Moon is called a
synodic month, lasting 29.53 days.

When a large whole number of draconic months
equals a large whole number of synodic months,
we get another eclipse.

242 draconic months is close to 223 synodic months.
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Saros: Coincidence of Periods

223 Synodic months and 242 nodical or draconic
months are almost exactly equal, at 65851

3 days.

65851
3 days ≈ 18 years, 11 days and 8 hours.
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Saros 145/22: Full Extent of the Eclipse

NASA site with maps of the eclipse:
https://eclipse2017.nasa.gov/
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Symmetry and Group Theory

Symmetry is an essentially geometric concept.

The mathematical theory of symmetry is algebraic.
The key concept is that of a group.

A group is a set of elements such that any two
elements can be combined to produce another.

Instead of giving the mathematical definition,
I give an example to make things clear.
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A Face with Symmetry: Halle Berry

Halle Berry Berry Halle
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An Asymmetric Face: You know Who!
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The Janus Group: D1

The group of symmetries of the human face,
& of all biological forms with bilateral symmetry.

I : The Identity transformation
R : Reflection about central line

Table : First Dihedral Group D1.

I R
I I R
R R I

This is how we combine, or multiply transformations.
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Formal Definition of a Group

Let G be a set, for example

G = {g1,g2,g3,g4}

Suppose we can combine two elements
of G to get another element of G.

For G to be a group, we must have:
1. Closure
2. Associativity
3. Identity
4. Inverse.
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The Book Group (Klein 4-Group)

I : Identity transformation
R : Rotation about central point
H : Rotation about horizontal line
V : Rotation about vertical line.

Table : Second Dihedral Group D2.

I R H V
I I R H V
R R I V H
H H V I R
V V H R I
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Recreational Mathematics

Recreational mathematics puts the focus on
insight, imagination and beauty.

Recreational Maths includes the study of
I The culture of mathematics,
I Its relevance to art, music and literature,
I Its role in technology,
I Mathematical games and puzzles,
I The lives of the great mathematicians.
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Many Resources Available

Great variety of books on popular mathematics.

Wealth of literature suitable for a general audience

Magazines available free online.

One of the best is the e-zine Plus:
https://plus.maths.org/.

All past content is available and is a valuable
resource for school students and teachers.
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Content of Last Year’s Course

This years course will be different.
If you want to know how, come along!
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Thank you
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