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A ball made of pentagons and hexagons will always have 12 pentagons

Happy Pi Day

Albert Einstein

March 14" is always

pi day but this year

it's pi to 4 decimal

places day', as it's

3/14/16. You might

think that using the

American way of writing dates just to
make the date look like a number is a bit
of an irrational thing to do, but isn’t that
what you’d expect from the most
famous irrational number there is?

Maths Word

Before we go any further it would
probably be a good idea to mention that
pi is the name we give to the number you
get if you divide the circumference of any
circle by its diameter.’

Speaking of Einstein,
you may or may not
be aware that he
was born on pi day
in 1879. The 8 digits
that make up his
birthday ‘14031879’
first appear together
like that in pi,
beginning at the 74434701" decimal
place. The American version ‘03141879’
occurs at the 60203039™ decimal place.
If you would like to search the first
200 million decimal places of pi to find

your birthday, you can do this at
http://www.angio.net/pi/
Maths Quote

What’s so good about pi?
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You might be wondering, if that’s all pi is,
why do people make such a fuss about it?
One of the reasons pi is popular is
because it appears in other, often
unexpected places, such as Euler’s famous

identity eiﬂ'_l_ 1 _ O

It also sounds like the name of a food and
so it’s easy to make silly jokes about it.’
It also appears in Einstein’s equation:

1
Ry — 5 Rgu = 87GT,,

Why not find out what this means?

1. or 5 significant figures if you prefer.
2. We thought we’d better say this, just in case.
3. A pie — see today’s joke for an example.

“The beauty of pi is that it puts infinity
within reach. The digits never end and
never show a pattern. They go on forever,
seemingly at random - except that they
can’t be random, because they embody
the order inherent in a perfect circle. This
tension between order and randomness is
one of the most tantalising aspects of pi.”
Steven Strogatz

If, however, some of the work you’ve
been doing in class seems even more
random and mysterious than pi, why not
come along to maths workshop?

12847564823378678316527120190914564856692346

Joke

-1 27 & JL

and it was delicious!
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Extreme BIDMAS

William Jones

Following on from the last newsletter,
Anna and Xinzy in year 13 came up with
a very neat way of making 2016 using
eleven nines:

99x (9+9+9) — (9x9x9) + (9x9) — 9 = 2016
We also found this, using nine sixes:
(6x6x6) — (6%6) — (6+6) x (6+6) = 2016
and this, with alternating ones and twos:
(12x12+12+12)x12=2016

So far, we haven’t found a way of
making 2016 using fewer than 16 ones.

(11 x (1+1) -1) x
((11x11) - (11 x (1+1)) — (1+1+1)) = 2016

Let us know if you can do better.

How can we calculate pi?

So you know what pi is, and why it’s
interesting, so how can we calculate it?
There are lots of really neat formulas for
calculating pi. Here are a few of them.
In 1655, John Wallis discovered that:

T 2 2 4 4 6 6 8
X=X=X=X=—X=X=X .
y/ 1 3 3 5 5 7 7

Around 1675, James Gregory and
Gottfried Leibniz both discovered:

T 1 1 1 1 1 1

—_ = 1 ——+ S

4 3 5 7 9 11 13
Then, along came Euler, and gave us:

2 1_|_1_|_1_|_1_|_1_|_1+
6 12 22 32 42 52 g2
which is the solution to the famous
Riemann Zeta Function® when zeta = 2.
Then, in the early 1900s, the Indian
mathematician Ramanujan’ gave us:

William Jones was a
friend of Sir Isaac
Newton who taught
maths on  naval
battleships and in
coffeehouses in
London®. He wasn’t
famous but maybe
he should be slightly more well-known
than he is. In a ‘maths for beginners’
guide he published in 1706, he decided
to use the Greek letter pi to represent
the number we now call pi, rather than
just a letter ‘p’, which had previously
been used, to stand for ‘periphery’.
Nobody would have taken any notice
though, if the famous Euler hadn’t
decided to use Jones’s notation in his
own work about 30 years later.

The Food Factor

Z (4n)!  26390n + 1103
~ 0801

T (nl)4 3964n

Hopefully, you now
know a bit more
about pi than you did g
before. Here at the
maths newsletter, we
like to think that pi
day is not just for people who love
maths. Pi day should be for everyone, so
why not celebrate by baking a pi day pie?
If it’s a circular pie, then the number pi
will be an intrinsic property of the
structure of the pie, so when somebody
eats a piece of the pie, they will actually
be eating a bit of pi too. They will
actually be eating a mathematical idea,
possibly without even knowing it. And if
a child eats some pi, 52 days after their
3" birthday, they will also be pi years old
(3.14 years). The possibilities are
endless!” Have fun ©

4. The Riemann Hypothe5|s is the most famous unsolved problem in mathematics (ask Dr Ridha about it).
5. Most formulas I've seen by Ramanujan look a bit like this.
6. We have no idea why he was teaching maths in these places.

7. Just like pi!




