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OS 20.2 Formula for Choosing m Pairs for n Objects

Number of ways of choosing pairs forn objects

n!
(N = 2m)Im 2"
(nis a whole number)

Example
Evaluate the formula when =6 and m = 2.

ol

(6 - 4)12122

Number of ways=
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OS 20.3 Number of Settings for Enigma Machine

Number of settings (no. of ways of positioning
5 rotors in 3 positions)

X (no. of different starting
positions of rotor)

X (no. of ways of connecting
plugboard)
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'‘Paper Enigma’

OS 204

A Paper Enigma Machine
Shows the ciphers obtained for rotor positions "HAA" to "HAR" using a particular set of adjustments of the machine

(After enciphering each letter from your message, move down to the next rotor settings)

Enigma Ciphers

Rotor settings

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

A A

DMZNAMHEWU

WOF SYCLXRQPGTVDBKJ

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

A B

I BAFHVCEWRUL DG

ONSYTPZQMKJIX

JKLMNOPOQRSTUVWXY Z

|
FBDMUCRWXOGYSVAJOZHPIKLNT

A BCDETFGH
Q

A C

E

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

A D

C OK GJ

PHVMLNYBUZXEDFWASTA QR

JKLMNOPOQRSTUVWXY Z

A B CDEFGH.I

A E

QP

JKLMNOPOQRSTUVWXY Z

S TFHRCODXULIKWYVGZYEADBUJNM

A B CDEFGHII

A F

B ZL DMV

RUHXNJOCTFOQWYEGSIKATP

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

A G

L J uUupD

QCBZORMPVXTWGSEHATFNKY

JKLMNOPOQRSTUVWXY Z

A B CDEFGH.I

A H

Y LJ AGHUDEG QDO

T MKWXNUVPSCRUBF Z

JKLMNOPOQRSTUVWXY Z

A B CDEFGH

Z X RHPGFKWYV OAN

YCBEDTSOQML UJ

JKLMNOPOQRSTUVWXY Z

A B CDEFGH
S OP MWR

J

A

10

T GUQYDXBC CKFAHJ ZENLV

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

A K

11

GJ NHL A OK

XDPBFESVRTZWOQUYTC CM

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

L

A

12

T ZSYVJI QAGWNPLUMHIXDUBOFIKRETC

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

M

H A

13

D MNL

GKRWTOAQVPBZXYFJHTCUES

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

A N

14

I T J G X CKNBZHOQFV

EURL AYPWMOSD

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

)

H A

15

A Z L BYEWT

S VHF XDOCRPMUIKOQGJIN

JKLMNOPOQRSTUVWXY Z

A B CDEFGH.I

A P

16

I BEHMADTCIJY X K

TPVUQLNROWZFSG

JKLMNOPOQRSTUVWXY Z

A B CDEFGH.I

Q

H A

17

RPYQVOBLUJXZHDEFC CWAKGSMEN

T

JKLMNOPOQRSTUVWXY Z

A B CDEFGHII

A R

18

GECLVFTXWKA

ZJ RMQUPNOBY SDH

(The machine would go on making up more ciphers, but there is no more room here!)




