WWII LESSON 3 MATHS LINK
L.O. To identify patterns in codes , code breaking
HOM: THINKING FLEXIBLY 
You will need to read the following slides first:
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Have a look at this maths link; it also explains code breaking similar to above. 
http://nrich.maths.org/2197

CAN YOU BREAK THE CODES ON THE NEXT PAGE?
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The Caesar Shift Code



Use your Caesar Shift Wheel to help you crack these codes. Write out the coded message giving yourself LOTS OF SPACE in you book. Spread out the letters in each word, but leave a big gap between the words so that they don’t get muddled up. Then write out the de-coded message underneath.

(Tip – to figure out how many places the wheel has moved, pick a three letter word and try common three letter words such as THE, AND, HAS and USE.) 


1)  Message from 1940  

XLI YO LEW MRZEHIH MGIPERH WS XLI VEJ GER YWI MX 

EW E FEWI XS TVSXIGX WLMTW MR XLI GIRXVEP 

EXPERXMG  


2) Message from 1941

QVSSF NVVK ZOVD!  OHZ OTZ IBSSKVN OHZ JHWABYLK 

H  B  IVHA, PUJSBKPUN HU LUPNTH JVKL THJOPUL!


3) Message from 1945

LZW OSJ AK GNWJ. 3,500 MC EWJUZSFL KZAHK OWJW 

KMFC, SFV 25% GX LZWAJ UJWOK OWJW CADDWV

EXTENSION: CREATE YOUR OWN CAESAR SHIFT WHEEL
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June,

Only the United Kingdom
remains free to fight the
menace of Nazi Germany.

In order to keep fighting, the
UK must import 5 milions
tons of food, fuel and military
equipment every month.

If the UK cannot get these
supplies, it will be forced to
surrender to Nazi Germany.
The consequences of this for
the UK and the rest of the
world are unthinkable...
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Can your mathematical skills save the United
Kingdom from defeat and invasion?
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The Threat

The UK's vital suppiies are delivered by merchant ships which travel from the USA and
‘across the Aflantic Oceanin orderto reach us.

Unfortunately, despite the Royal Navy and RAF's best efforts, these merchant ships
have very ltle protection whilst crossing the Atlantic.

They face attack from Nazi aircraft, sea-mines, warships and most wornying of all,
‘submarines, better known as U-boats.
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ThePigpenCipher

The Pigpen Cipher was used by Freemasons in the 18th Century to
Keep their records private. It was also very popular during the
American Civil War. It uses symbols rather than letters.

A|B|C The name came about
‘because it was thought

DI|E]|F that the letters were
like “pigs” trapped in

G|H[I the straightlines that
looked like “pens”.

NOLLE ¢OJF OF N>
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The Caesar Shift Code

This code is named after the famous Roman
‘Emperor Julius Caesar. He used it to communicate
with officers in his army across the Roman Empire.

The code works by shifting all the letters in the alphabet acrossbya
certain numbe of places. For example, a shift of PLUS 3, would

move all the letters along 3 places. So A would become D, B would
be E etc.

A useful device to help use this type of
code is the Caesar shift wheel, shown
here.

You will be given a template of this to
help you erack your codes.
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Frequency Analysis

Some codes do not have a standard pattern for changing the letters.
For example, Amight shift 3 places to the left and become D, but B
‘might shift 7 places along and become I.

The way to crack this code is to look at which letters are the most
commonly oceurring. E, T and A are the most common letters in
English. So if X W and G are the most common letters i the coded
‘message, ry replacing them with E, T and A.
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TrangpositionCipher
“This cipher is based on factorsand multiples. You remove the
spaces from a normal message and count the number of letters . If

necessary, add extra letters at the end o get up to 2 number with lots
of factors. You then rewrite the message in a grid like this.

n |o rjuinja |t Jon [g |a
n |d [d fo |n |t |g fe [t |i [n |t
o m i |s fc [n i |e|f |i [a|m
g o |i |n[g [0 |u |t |x [x [x |x
The coded message will look like this:

Nnogodmowdiiroshuncgnthoagiuleetotfxniixgnaxatmx.
To crack it you need to count the mumber of leters and try different
sized grids.
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Keep Calm and Carry On...

Right, I'm now going to hand you over to First Officer King of the WRNS. She’ll
bref you on how to actually crack those pesky Nazi codes

Good luck: the UK is counting on you all!

& i
FREEDOM IS = YOURCOURAGE

YOUR CHEERFULNESS

IN PERIL YOUR RESOLUTION

DEFEND IT w1 | BRING

WITH ALL
YOUR MIGHT US VICTORY
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Station X?

The codename for Bletchley Park, Buckinghamshire,
home to the UK’s wartime codebreakers.

Codebreaking takes place in Hut 8; translating
messagesinto English takes place in Hut 4.

80% of Bletchley’s 9,000 staff are women.

Mathematicians are very much in demand!
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The Prime Minister writes

To the women of Hut8, Station X:

The U-Boats frighten me. If they sink at least 150
of our merchant ships per month for a whole year,
Britain willbe forced to surrender.

1 know you will use your mathematical talents with
allyour might

Your mission: To crack the Nazi codes, decode
their messages and use what you have leamed

to protect our merchant ships, bringing vital
supplies!

Gy,

W.S. Churchil





