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|Gmge Boole {1815-1864) developed Boolean 109K

The prnncples of logical thinking have been un 1er

stood (and occasionally used) since the Hellenic era

|Boole's contrnibulion was to show how to systemizd
|these principles and express them in equations (called
Boolean logic or Boolean algebra).

Claude Shannon {1916-2001) showed how L0 use Boolean
algebra as the basis for switching technology. This
conribution systemized logical thinking for computer
communication systems, both for the design and
ramming of the systems and their ap ications, /

- Logic continueso be“abused in politics, religion, and
most non-scientific areas.
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Oil price hits 18-year low P
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Reginald A. Fessenden
(October 6, 1866 - July 22, 1932)

July 22, 1932)

| first transmission of
speech by radio

| (1900), and the first
two-way
radiotelegraphic

| communication across

| the Atlantic Ocean

| (1906)

"Hu ogHa opraHu3auys, 3aHMMaloLLancs Kakon-nnbo KOHKPETHOI 06NacTbio
[eATENbHOCTH, HUKOTAA He u306peTaeT Kakue-nnbo BaxHble pa3paboTku B 3TOM
oBNacTy UK He BHeAPAeT Kakue-nubo BaxHble paspaboTku B aToi 06n1acTi Ao Tex nop,
noka oHa He 6yfeT BblHyXAeHa caenaTb 370 U3-3a BHelHen KoHKypeHuuu.." Oxford
University Press. The Quarterly Journal of Economics , Feb., 1926, p. 262.

Battle of Britain 5
(3 month 3 weeks) :
10.07-31.10.1940 T

0 ——

MILES

Radar played a major role in the Battle of England

W=K log m

and, K is a constant.

raph Hartley — FF
(81:1888-1970)

nlog s

log s,

Where W is the speed of transmission of intelligence,
m 1s the number of current values,

(October 6, 1866 - |
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Sampling. Kotelnikov-Nyquist Theorem
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. We can use the ordinal A B ‘C D|.Jy [2 ABBA
positions of letters in a cipher to _ g
generate this key: 112 13 |4].425126 l
. We can also rotate the AlBlc Iblly Iz DEED
starting point. If we add 3 to every
number, we might use this key: 4 15 (6 |7 |.42 |3

e i

Caesar Cipher

Vigenere Cipher

An improvement we can make to the Caesar cipher

is to increase the number of keys.

[Alslc]ole[r[a]u] i ]s[<]L{u[nio]rlafm|s[T]u[v]™x]¥]z}

To encrypt the message ABBA using the

keyword LAW, we might come up with the

following table:

cm w0 M

Plaintext A B A
%51 While the Caesar cipher uses a
: ! 3 Ordinal Positi 1 2 1
single key, the Vigenere cipher bk
! uses multiple keys by selecting a Keyword (LAW) L w L
keyword.
Keyword Ordinal Position|12 23 12
In the Vigenere cipher, for each
new letter of message, it is Sum 13 25 |13
enciphered using a different .
letter of the keyword. pehactex sl vl L4

https://www.youtube.com/watch?v=BgFJD70CmDE

Frequency Analysis https:/www.youtube com/watch?v=sMOZf4GN3oc LdKhan
« Another issue with Caesar ciphers is that an adversary may be able to crack the code
without a pin.
« For example, if we see a single letter word in the message, we might be able to guess that
the character or number represents I or A. From there, we might be able to discover some

e patterns in the message.
] « A pattern may be how frequently letters appear in the English language.

AlBlc|lDbl E|E|G|H| T | I LKILEM

8.1%1.5%/2.8%!4.3%(12.7%/2.2%|2.0%|6.1%7.0%0.2%0.8%4.0%2.4%

N o|/P|Q|R|S|T|U|V| W|X|Y|Z

6.7%1|7.5%|1.9%|0.1%|6.0%(6.3%(9.1%2.8%|1.0%2.4%0.2%(2.0%0.1%

« Some letters appear very frequently, such as E or T and some letters appear very
infrequently, such as J or K. Using these frequencies, we can look at what appears
frequently or infrequently in the cipher-text and perhaps find certain patterns.

«  While for humans it might be tedious to conduct frequency analysis to decode a message,
a computer can do it very quickly.
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