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How the lottery works

Pick 6 numbers from 1 to 59.

Order does not matter on the tickets.
There are 59 balls.
6 balls are chosen in succession.
(Plus a bonus ball, but we’ll forget about that for the
purposes of today)
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A Basic Calculation

# of distinct tickets =

59 × 58 × 57 × 56 × 55 × 54 × 1
6!

= 45,057,474

Therefore:

Lemma
If you buy 45,057,474 lottery tickets, you are guaranteed
to win the jackpot.

However, your profit will be

£3,800,000 − (45,057,474 × £2) = −£86,314,948.
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Prizes

6 numbers matching the lottery wins you the jackpot,
normally £3.8 million on a Saturday.

5 matching numbers: £1750.
4 matching numbers: £140.
3 matching numbers: £30.
2 matching numbers: another lottery ticket.

How many tickets guarantee that we get 2 matching
numbers?
(We know that it is less than or equal to 45, 057, 474)



Prizes

6 numbers matching the lottery wins you the jackpot,
normally £3.8 million on a Saturday.
5 matching numbers: £1750.

4 matching numbers: £140.
3 matching numbers: £30.
2 matching numbers: another lottery ticket.

How many tickets guarantee that we get 2 matching
numbers?
(We know that it is less than or equal to 45, 057, 474)



Prizes

6 numbers matching the lottery wins you the jackpot,
normally £3.8 million on a Saturday.
5 matching numbers: £1750.
4 matching numbers: £140.

3 matching numbers: £30.
2 matching numbers: another lottery ticket.

How many tickets guarantee that we get 2 matching
numbers?
(We know that it is less than or equal to 45, 057, 474)



Prizes

6 numbers matching the lottery wins you the jackpot,
normally £3.8 million on a Saturday.
5 matching numbers: £1750.
4 matching numbers: £140.
3 matching numbers: £30.

2 matching numbers: another lottery ticket.
How many tickets guarantee that we get 2 matching
numbers?
(We know that it is less than or equal to 45, 057, 474)



Prizes

6 numbers matching the lottery wins you the jackpot,
normally £3.8 million on a Saturday.
5 matching numbers: £1750.
4 matching numbers: £140.
3 matching numbers: £30.
2 matching numbers: another lottery ticket.

How many tickets guarantee that we get 2 matching
numbers?
(We know that it is less than or equal to 45, 057, 474)



Prizes

6 numbers matching the lottery wins you the jackpot,
normally £3.8 million on a Saturday.
5 matching numbers: £1750.
4 matching numbers: £140.
3 matching numbers: £30.
2 matching numbers: another lottery ticket.

How many tickets guarantee that we get 2 matching
numbers?
(We know that it is less than or equal to 45, 057, 474)



Towards Graph Theory and Combinatorics

The approach used in [CS23] reformulates this question
hyper-graph theoretically in order to apply techniques
from graph theory and combinatorics to tackle this
problem.



Some wild Fano planes!

A figure from [CS23].



The lottery tickets

A table from [CS23].



The main Theorem

Theorem (Cushing, Stewart 2023 [CS23])
The lowest number of tickets that guarantees a win on the
UK lottery is 27.

Corollary
(At least) one of you has won the lottery.
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An Outing

Figure: me being laughed at in different shops
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Prizes

6 numbers matching the balls wins you the jackpot,
normally £3.8 million on a Saturday.
5 matching numbers: £1750.
4 matching numbers: £140.
3 matching numbers: £30.
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Past Attempts

On June 30th 2023, these exact numbers would have
profited £1810.

On 1st July 2023, the authors of [CS23] tried this
experiment. They won 3 lucky dips, all of which came
to nothing. Therefore, there was a loss of £54.
For 16th September 2023, these numbers would
have profited £6 (two 3-matches = £60) and had 1
lucky dip.
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If we win BIG...

WE’RE RICH
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If we win not so big...

The house always wins. Don’t gamble.

75% of the time, you will only get 2 numbers to
match.
23.5% of the time, you will get 3 numbers to match.
5% of the time you will make a profit. Most of this
time it will be small.

It’s probably not worth it...
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David Cushing and David I Stewart.
You need 27 tickets to guarantee a win on the uk
national lottery.
arXiv preprint arXiv:2307.12430, 2023.


