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000000 (Course Description)

e U OOOO (Math. in Communication)
+» 0000 (Information Theory)
+* 0000 (Coding Theory)
* 0000 (Cryptography)

e I UMD (Mathematical background)

0000000000000 GaleisO O
(Finite fields, Linear algebra, Galois theory)

* 000000 (Theory of Complexity)
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gobooooogoooo

(What is required in communication ?)

e O OO (efficiently)
— 0000 (Information Theory)

e 00O (certainly)
— 0000 (Coding Theory)

e 00O (safely)
— 0000 (Cryptography)

—O0oooiooooooo 2—



0000 (0000ooooooooon)

(Information Theory, Source coding)

e JUUOUOOODODODODODODDOOOODO
(How to communicate more efficiently)
e JUUUOUOLODODODO
(quantify (formulate) “efficiency”)
*» 0000000 0000oooo
(quantify “information”)
> 0000 0oooogaaad
(quantify “cost to transmit”)
— Shannon
guooooooooobbbbbooboogo

(“quantity of information = minimum cost”)
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0000 (000000)
(Coding theory, Error-correcting codes)

e 0D UOOOODLDDOOODO
ggbbobouoogobbodao
(Coding system to detect/correct errors
caused by noise in transmission)
+ 0000000000 (Add “redundancy”)
*+ 00000000000 (Keep efficiency)

— doououooooood
gdooooooodgao
(Dooooooooooon)
(Use various algebraic properties)
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0000 (00000oooo)

(Cryptography (Secret Key / Public Key))

e JUUUOUOOLOODODO
(For secure communication)
+» 0000 (secret communication)
+ 0000000000 (digital signature)
+ 0000 (secret sharing)
* 000 (key exchange)
e JIUIDDDOODO (RSADDDUDDODOODODO)
(Construction of secure cryptosystem)
e JJIIOIODD(OUIODODO)
(quantify “security” (Theory of Complexity))
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| 0OO sfs]s

gogobo (bboboooobbobodgd
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gobooooogoooo

(What is required in communication ?)

e O OO (efficiently)
— 0000 (Information Theory)

e 00O (certainly)
— 0000 (Coding Theory)

e 00O (safely)
— 0000 (Cryptography)
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0000 (0000ooooooooon)

(Information Theory, Source coding)

e JUUOUOOODODODODODODDOOOODO
(How to communicate more efficiently)
e JUUUOUOLODODODO
(quantify (formulate) “efficiency”)
*» 0000000 0000oooo
(quantify “information”)
> 0000 0oooogaaad
(quantify “cost to transmit”)
— Shannon
guooooooooobbbbbooboogo

(“quantity of information = minimum cost”)
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000000 (Coding)

Analog data (continuous data)

|} sampling

Digital data (discrete, finite)
T “O0 (information)” to be treated here
(D OO, source)

I «— “000 (coding)” to be treated here

Digital data for transmission (0 D000 0)
- 00(00o0ooo)oooooooo

(a sequence of specific alphabets)
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00 (characters) — ASCII code

0123456789 abcdef
0 (control characters)
1 (control characters)
2 P $%E&EC) x+, -/
310123456789 :;<=>7
4/ ABCDEFGHTIJKLMNDO
5/ PQRSTUVWXYZI[\N] "~ _
6| abcdefghijklmno
7Tlpgqrstuvwxyz{l|}~
7 bits for each character
(8 bits in actual implementation)
—O0D00O0O 1Iooooooa
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ASCII code

A | 01000001 || J |01001010|| S |01010011
B | 01000010 || K 01001011 || T [01010100
C 01000011 || L |01001100|| U |01010101
D|01000100|{M|01001101|| V |01010110
E | 01000101 || N [01001110||W|01010111
F |01000110|/ O [01001111 || X 01011000
G (01000111 || P [01010000(|Y |01011001
H 01001000 || Q|01010001|| Z |01011010
1 101001001 || R |{01010010

—0000 10000000

11—



000000 (Morse code)

—0ogooo

A 00O J 10000 S | D

B | O IO K| Ooood T 0O
clooond L |00 U | 0O
D |0 M| OO VvV | Do g
E|D N OO W | ooOo
F| OO O (000 X |OmMo
G| Oono P OOOO Y | OOOO
H | (I Q 0o0O0Od Z OO0
| | R OODO

ooooooo
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000000 (Morse code)

1000000000000
(various length for each character)

«— oooobboooboobbbood
(Shorter if frequent, longer if rare)

— ogobbbooobobboooon
(Shorten the expectation length)

- 00(0000)0DooDoUoooooooo
(Formulate efficiency considering frequency)
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000000 (Morse code)

100000000b00o0oon
(various length for each character)

— 1 0o00ooogoooooog ?
(Can one detect an end of each character ?7)

— 00000000000
O00000000000000000000
(The interval between characters are fixed.)
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Al0O0O H | (D ojoono U mo
B |0 OO || PIOOOO ||V |ODDO
c|0ooo|J|0ooo0||Q|buoo|wjooo
DO K|OOO RIOOO X|ODmo
E|O L\ 00 S | M Y Oooo
FIIDOO |[|M|OO T|O Z 00
G|ooo N OD

m
X

. the cat and the dog

oMo HDoooUUUOUOodOo Do ool
o o o o o oMo o o o 0o OO
o[0O0O

(o is a space (interval) with length as one )
— 0000 00O0O0O0DOOO0DOODO
(Coding with 0, O, and o)
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gobooooodgdn
(Formulation of source coding)

source alphabet S : a finite set
St=1|JS*:SO000 10000000

n>1
¢ : 00 (the empty word), SO = {e}
S =1JS*:SO0O0D0 00000000
n>0
=St U{e}

weSTO0O00d00dwl:=n
(the length of a sequence)
—0o00o0IIooooooo
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