Things that are Unchanged Assembly

We are always hearing that we live in turbulent and changing times. It has become a cliché
that the world is in a state of continuous transformation and management of change is high on
the list of the problems that every human faces. This morning, | am going to disagree. Whilst
| don’t deny that there is change, | would like to use this assembly to suggest that some of the
most important things don’t change, because they can’t. They can’t because the rules of the
universe — by which I mean mathematics - require that they stay the same.

One of the key areas of change is said to be the digital revolution. The pace of change has
been extra-ordinary, even in my lifetime. | can remember my father bringing home one of the
first pocket calculators. It was in the mid-1970’s — it was a baffling device to us. It will be
hard to imagine for some in the room, but for almost all my time at school until the early
1980’s we did not have computers. When | started teaching in 1990, email did not exist for
the general public. It only became known in the mid-1990°s. In fact, it was so exciting and
strange that its use prompted the 1998 romantic film <RX{YH *Rii ODL, starring Tom Hanks
and Meg Ryan.

That sounds like a lot of change, but it stopped there. The email we use today is essentially
the same as that | first tried in the 90’s. it hasn’t improved a jot. In fact, given the
overwhelming number of emails and spam we get each day, pinging into our smartphones,
the process is immeasurably worse. So, email has been unchanged for more than 25 years, in
the white-hot crucible of the digital revolution. What else hasn’t changed?

Well, what about the bicycle? J K Starley invented the Rover Safety Bicycle in 1885 — every
bicycle since has used the same design. Whilst this new bicycle design was revolutionary at
the time — it replaced the obviously useless penny farthing — the revolution stopped there.
The design was either unimprovable or no-one saw the need for further innovation. There, we
have seen no change for 140 years.



Some other designs have gone unchanged, because they are unimprovable. The Peregrine
falcon is the fastest bird in the world; in fact, it's the fastest animal of all. The peregrine hunts
by flying high above its prey — typically smaller birds. It then goes into a steep dive, hitting a
top speed of 242 mph. The shock of the impact kills the peregrine’s prey instantly. The bird’s
entire anatomy is perfectly adapted to the extreme speeds it can achieve and its stealthy
swoop on its prey. Therefore, we should not be surprised to see its aerodynamics have been
adopted unchanged by
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Here is a logarithmic spiral:
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It occurs throughout nature, in hurricanes, galaxies and Nautilus shells
Music works in the same way. Here we are describing something called a Harmonic Spiral.
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Here we see maths forming music. But it gets even more complicated and interesting.
In mathematics, the harmonic series is the infinite series formed by summing all positive unit

fractions:
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This forms the wave:

This wave can be used to create music, octaves, and harmonies; it can also be used to
generate beautiful proportions in architecture and art. And it also appears in nature: laid on
its side, you can see it appear in the internal structure of a shell:
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Riemann constructed a hypothesis about how this function will behave.



