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Lecture 7: Bijections & RSA
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A major factor in the success of the
Allies from the second half of 1941

onwards was the cracking of the
Enigma machine.
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E(x) = x¢ (mod N).




MIICWwIBAAKBgQCkbIMUCt4s42BVvICpq9HEL 8XZzvga3ES5]VIS5unNLeEQ9xmxp
PCHzZYQRACQQ/ ¢)3YT90wkV3tzbkJiPMEriu3gqe200I8fCRZCViIWQ4ujRTY/ kX 9d
XyOURX8Kzgg9]ZsvGReqlY7sZqll36z9XUzzyqrt5GUuQfge Imf6ETInwPQIDAQAB
FfkdreiBgjoaioxajd47afajk38aladld9685rCX7ZtQEKx4qPD1qgBMMGVIT/ 8Q34
hugrap+BIgSTzHCLE6I4DwiksUpROB8x0hfloxgqgiMo0RykhZDfUUEfXREB5JHULF ZM
GznurvVhfSBXX4I19Tgce/RPzD32FZ6gaz9sFumdJh0LEKRKadeECQQDWOEf P6+nIAvayH
aRINErBS8lK+xvijkjie94kfjkqOpyNyoOStYLG/DRPLEZATAGOQnowGgS6gwalby
g7vVTgBpAKEAXHAdCcwWhIDRTILVvEtUdKSWBEVvAhtXFGdebalUdculUOWZKkWwPpy I ] 4XN
DtrezwfptmeOr34DCA/ QRCI/BWkbFDG2tQIAVAHY7 lnvAuOp46AMeBvwETJFg8qw
Oqwl 1x02X6TMEENM4X1+tE7KSUTXnGld2Ia3vViUWhCalhn3rFLB39%9Af/ ToQJAUN/ G
05GKJtNZ268Lk5sRJgqXZz JWeVPI/ Z6bdAGBX71qlevFFqesi3XmDRTRZE6LG4arBIbWK
dhjfuey73950roC7MQIAYTEwWPZE/ 4%/ USMA4vRIFKAADADOZnASZSwezWaqad 4My
bJ0SY/WnNU+Z41dvIkcevwwwerxgLF399hjrXiWhz1BQ==

————— END RSA PRIVATE KEY----—-
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Fermat’s Last Theorem

No positive integers a, b, c satisfy a" + b" = c" for n > 2.

Around 1637, Fermat wrote his Last Theorem in the margin of his

Copy of Diophantus’ Arithmetica:

it is impossible to separate a cube into two cubes, or a fourth power into
two fourth powers, or in general, any power higher than the second,

into two like powers. | have discovered a truly marvelous proof of this,
which this margin is too narrow to contain.

Andrew Wiles 1995.



Theorem 6.1: [Fermat’s Little Theorem] For any prime p and any a € {1,2,..., p—1}, we have a?~! =
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Figure 1: Multiplication by (3 mod 7)



