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That was a Saturday!

John Brennan-Rhodes and Abi Bown



Modular arithmetic

« This is essentially the remainder after [ Mon J
division ~
[ Sun J [ Tue J
Example
45 = 7 = 6 remainder 3 f \
Can write
45 = 3 mod 7 [Sat} [Wed}
« This is a very useful and has deeper \
topic in number theory [ Fri ] o [ Thu J
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Doomsdays!

Because maths matters!



An observation about days

The days on the right, always fall on the
same day of the week every year.

In 2026, this day is a Saturday.
2026’s ‘Doomsday’ is a Saturday.

« Can you spot any patterns for some
of the months?

 What about the other months?

4/4, 6/6, 8/8, 10/10, 12/12

January 3 (4 on leap)
February 28 (29 on leap)
March 14

April 4

May 9

June 6

July 11

August 8

September 5
October 10
November 7

December 12
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Suggested memory tools

Month Doomsday Mnemonic
January 3 (4 onleap) |4 every four
February 28 (29 on leap) |Last day

March 14 Pi day

April 4 "4/4"

May 9 "Working 9 to 5"
June 6 "6/6"

July 11 "At the 7-11"
August 8 "8/8"
September 5 "Working 9 to 5"
October 10 "10/10"
November 7 "At the 7-11"
December 12 "12/12"

2026’s Doomsday is
Saturday.

Have at go at finding some
days of the week in 2026
(not a leap year).

Maybe:
* Your birthday

« Afamily member’s
birthday

e QOctober 14
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The history of the
Doomsday rule

Because maths matters!



Origin
‘Tomorrow is the day after

Doomsday’

John Horton Conway - Eureka. October
1973. pp. 28-32.

« Can find the day of the week for any
date in any year!

* Quite involved but Conway became
very fast.

EUREKA

THE ARCHIMEDEANS’
JOURNAL
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i
i

i
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NUMBER 36
OCTOBER 1973 PRICE 30p
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Not the first rule!

John Conway credits

“...I found the Doomsday rule by simplifying (almost
beyond recognition!) a rule given by Lewis Carrol in
Nature, 1872.”

To Find the Day of the Week for any Given Date
Lewis Carroll - Nature (35,517) (1887)

“I am not a rapid computer myself, and as | find my
average time for doing any such question is about 20
seconds, | have little doubt that a rapid computer would
not need 15"




An improvement/alternative

A simpler formula for the Doomsday of a
given year!

Methods for Accelerating Conway's
Doomsday Algorithm (part 2)

2010
Chamberlain Fong, Michael K. Walters
https://arxiv.org/abs/1010.0765

Other have also been found/suggested

START

Input: y
( 2-digit year )

Add 11

Add 11

Modulo 7

Y

Subtract from 7

v

Output: drift of
the day of the week
for that year

/

Y

( END )
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https://arxiv.org/abs/1010.0765

Extending to any year

Because maths matters!



Finding the Doomsday

4 ) 4 ) 4 ) 4 ) 4

Anchor
The century | Remainder Multiply by Remainder 'Add' to day for
(20" for 2026) | modulo 4 5 modulo 7 Tuesday the
century
\_ J \_ J \_ J \_ J \_
The yea
2o TSE | I odd Divide If odd Remainder Subtract r
within the +11 2 hen +11 modulo 7 from 7
century then by then rom
(,26 fOr 2026) \_ J \ J \_ J \ J \_ J \

Anchor day 4+ r = Doomsday for the year
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Just remember the anchor day...

Century | Anchor day Mnemonic
1900- Wednesday We-in-dis-day
1999 (most living people were born in that century)
2000- Tuesday Y-Tue-K or Twos-day
2099 (Y2K was at the head of this century)
2100- Sunday Twenty-one-day is Sunday
2199 (2100 is the start of the next century)
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Have a go - answers

Event Date Day of the week

Humans on the moon 20t July 1969

John Horton Conway’s birthday 26 December 1937
(Died 11 April 2020)

1234567890 occurred on this day in 13 February 2009

Unix time

The great fire of London starts 4 September 1666

13t amendment abolishing slavery in 1st February 1865

the US

Florence Nightingale’s birthday 12th May 1820

The first time this religious event has 29t February 2096

happened on this date in the year in the

Gregorian calendar
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Have a go - answers

Event Date Day of the week

Humans on the moon 20t July 1969 Sunday

John Horton Conway’s birthday 26 December 1937 Sunday
(Died 11 April 2020) (Saturday)

1234567890 occurred on this day in 13 February 2009 Friday

Unix time

The great fire of London starts 4 September 1666 Saturday

13t amendment abolishing slavery in 1st February 1865 Wednesday

the US

Florence Nightingale’s birthday 12th May 1820 Friday

The first time this religious event has 29t February 2096 Wednesday

happened on this date in the year in the

Gregorian calendar

&N
MEI



Why it works

Because maths matters!



Dates within a year

Really the rule is split into two parts
4/4, 6/6, 8/8, 10/10, 12/12

Pairs of month April onwards have 61
days.

61+2=63=9X7

Moving forward two months and two
days is on the same day of the week
(for some of the year — which?).

The rest

Just nice ways to remember!

Month Days Pairs
January 31
February 28
March 31
April 30

61 Days
May 31
June 30

61 Days
July 31
August 31

61 Days
September | 30
October 31

61 Days
November 30
December 31
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Doomsday of a year from the anchor

The formula from Conway.
If y is the last two digits of the year (i.e. 26’ for ‘2026’)

y y mod 12
{E‘ + ymod 12 + 2 mod 7 + anchor = Doomsday

Where | x| is the ‘floor of x’, the integer below.

Broadly this uses:
« That 365 =1 mod 7 and 366 = 2 mod 7

« Difference between two days, y years apart is 365y + E‘
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Anchor year

... an exercise for the reader...




Because maths matters!

The history of calendars



Fun Fact 1
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Fun Fact 1
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Fun Fact 2
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Fun Fact 3
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Fun Fact 4
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Fun Fact 5
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Fun Fact 6
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Fun Fact 8
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Fun Fact 7
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Fun Fact 9

MEI



Fun Fact 9




Fun Fact 10

MEI



Fun Fact 9




Calendar Investigations

My mother is a hoarder and keeps old blank calendars and diaries — will
she ever be able to use these again”? When?

« 16/12/20 was a Pythagorean day (can you see why?) - what was the
most recent and when is the next ... how many more will there be?

« After the French Revolution, France briefly used a new calendar based
on a decimal system; 10 days a week, 10 hours a day, 100 minutes per
hour and 100 seconds per minute. Investigate how this would work
(how long is a second, how long is a year ...)
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Calendar Investigations

« A calendar year typically repeats with the exact same days and dates every
28 years (assuming no break due to century years not div by 400). If a full 28-
year cycle is not met, calendars can repeat in intervals of 6, 11, or 12 years
depending on leap year positioning.

 The last one was 24/7/25, the next will be 24/10/26. | don’t think there’ll be
any more!

« An hour was 144 conventional minutes (2.4 times as long as a conventional
hour), a minute was 86.4 conventional seconds (44% longer than a
conventional minute), and a second was 0.864 conventional seconds (13.6%
shorter than a conventional second). The calendar consisted of twelve 30-day
months, each divided into three 10-day ‘weeks’, plus five or six days atthe g
end to fill out the balance of a year. MEI



Develop your own rule

Because maths matters!



Do you like these?

Month Doomsday Mnemonic
January 3 (4 on leap) 4 every four
February 28 (29 on leap) Last day

March 14 Pi day

April 4 "4/4"

May 9 "Working 9 to 5"
June 6 "6/6"

July 11 "At the 7-11"
August 8 "8/8"
September ) "Working 9 to 5"
October 10 "10/10"
November I "At the 7-11"
December 12 "12/12"
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Develop your own rule

Look over the calendar and find the
Doomsdays.

« Can you replace the rules for the
months with your own version?

« Can you get quicker at the rule?

SEp
6 EMB

MO 8g NE
: Na 4y ? ; OUNDA y
TUESD ER

-}n

&N
MEI



The Doomsday Rule

Now find a day in that month that sits on the Doomsday.

Your chosen date

The century

(i.e. 20" for 2026)

The year within the century

(i.e. 26 for 2026)

Remainder modulo 4

If odd then +11

NS

NS

Multiply by 5

Divide by 2

NS

NS

If odd then +11

Remainder modulo 7

NS

Remainder modulo 7

NS

V4

‘Add' to Tuesday

‘anchor day' =

Subtract from 7

T =

The ‘Doomsday’ for the year = ‘anchor day’ +r =

JBR 07/08/2026
© MEI 2026

Month Doomsday Mnemonic Notes
January 3 (4 on leap) | 4 every four
Multiples of 7
28 (29 on (+1onleap
February leap) Last day year)
March 14 Pi day Multiples of 7
April 4 "4/4"
May 9 "Working 9 to 5"
June 6 '6/6"
July 1 "At the 7-11"
August 8 "8/8"
September 5 "Working 9 to 5"
October 10 "10/10"
November 7 "At the 7-11"
December 12 "12/12"

Work from that day to find the weekday for your chosen date

E.g. if the Doomsday is Tuesday, and your date is 8" September

5™ September is a Tuesday

So, 8™ September is a “Tuesday +3” = Friday

Your chosen date was a...




The rule in a single table
(Wikipedia page — public domain)

The Doomsday Rule

Other presentations of the rule

A flowchart for finding the Doomsday from the anchor day
(Wikipedia page — public domain)

Weekday
Sunday Monday | Tuesday Wednesday Thursday Friday Saturday
0 1 2 3 4 5 6
| Doomsday Month
January | February March April May June
31/324 28/294 7 4 9 6
July August [ September | October | November [ December
11 8 5 10 7 12
Add 11 ALeap Year
Doomsday Century
1500 1600 1700 1800
1900 2000 2100 2200
2300 2400 2500 2600
3 (Wed) 2(Tue) | 0(Sun) 5 (Fri)
Add 11 Remembering the anchor day of years near now.
Century | Anchor day Mnemonic
1900- Wednesday | We-in-dis-day
Modulo 7 1999 (most living people were born in that century)
Y
2000- Tuesday Y-Tue-K or Twos-day
Subtract from 7 .
2099 (Y2K was at the head of this century)
v
Output: drift of 2100- Sunday Twenty-one-day is Sunday
the day of the week .
et year 2199 (2100 is the start of the next century)
Y
END
JBR 07/08/2026
© MEI 2026 2 0of 2 = MEI®



2026

Your Doomsday rule

Month

Doomsday

How to
remember

Notes

January

February

March

April

May

June

July

August

September

October

November

January O'I February 02 March 03
Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun
112|134 1 1
516 |7 |8|9(|10|Mn 2|13|4|5|6|7|8 2|13|/4|5|16|7|8
1211314 |15|16 |17 |18 9|10 1M |12(13]14 |15 9|10 M |12]13|14 |15
19120 2122232425 16 17|18 |19|20| 21 |22 1617181920 21 |22
26(27|28|29|30| 31 23|24|25|26|27|28 23(24125(26|27|28|29
30| 31
April 04 May 05 June 06
Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun
112|13|4/|5 1123 112|13|4|5|6)|7
6|7 8910|112 4|5|6|7|8|9]10 8|9 (|10|1N|12(13|14
131141516 |17 |18 |19 M{12113 (14|15 |16 |17 1511617 |18 |19 |20 21
20| 21|22|23|24|25|26 18|19 (20| 21|22|23|24 22|23(24|25|26|27 |28
27128|29|30 25126|27|28|29|30| 31 29|30
July 07 August 08 September 09
Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun
11213|4|5 112 112|3|4|5]|6
617|189 |10f1 |12 3/4|5|/6|7,8|9 7181911011213
13[14]15116 |17 |18 |19 10| |12]13|14|15]|16 14115116 |17 |18 |19 |20
20|21 22|23 |24|25|26 17 {18 |19 (20| 21 |22 |23 21122|23|24|25(26 |27
27128|29|30| 31 24125|26|27|28|29|30 2812930
31
October 'IO November “ December ]2
Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun
112|134 1 112|13|4|5|6
516 |7 |8|9(|10|Mn 213|4|5|6|7|8 7181911011 |12|13
1211314 |15|16 |17 |18 91101 |12(13]14|15 14|115(16 |17 |18 |19 |20
19120212223 |24|25 16|17 ]18|19|20| 21|22 21122|23|24|25(26|27
26(27|28|29|30| 31 23124|25|26(27|28(|29 28(29|30| 31
30
JBR 07/08/2026
© MEI 2026
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