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Mpooeyyioelc /Oswpliec MAnpodoplag:

e MaBnuatikn —moootikn Oswpla tng Emkowwviac Data /
Signals

e AAyopLOuLKA

e [TlOavoKkpaTIKA

e Modal

® JUOTNULKA

e |Inferential

® YNUOAOLOAOYLKNA

MO2OTIKH ©OEQPIA

Shannon:

«The word ‘information’ has been given different meanings by
various writers in the general field of information theory. It is
likely that at least a number of these will prove sufficiently
useful in certain applications to deserve further study and
permanent recognition. It is hardly to be expected that a single
concept of information would satisfactorily account for the
numerous possible applications of this general field»

«Frequently the messages have meaning: that is they are
referred to or correlated according to some system with certain
physical or conceptual entities. These semantic aspects of
communication are irrelevant to the engineering problem. The
significant aspect is that the actual message is one selected from
a set of possible messages»



information transmitter 3» | receiver 3» destination
source >

signal received

signal
message message

noise
source

aroyonteuTikn kat mapaésvn “disappointing & bizarre” (Weaver)
MaOnuatikn Oswpia emitpenel e€aywyn Oewpnuatwyv
MAnpodopia wg ABefatotnta

Avo BAOLKEC LETPNOELG ETUTPETEL N MNOoOTIKA Oswpad
MAnpodopiac:
(1)MNoocotnta mAnpodopiag mou pmopel va kwdikomotnbel i
evowpatwOel og Eva cuotnua cUUPOAWV: bits
(2) BaBuol ABeBalotntac: entropy

O Shannon 6plos tnv moootnta mAnpodopiag os Eva pRvupa
¢ TO apvnTiko (1-) Tou AoyaplBuou (Baong 2) Tng mBavotntoag
Tou va cuBel (Tto meplypadopevo ocupBav/kataotaon)
EKTIEUTIOUEVO QATIO VA TIOUTIO (ItNyn) LEOW EVOC LECOU
(kavaAlol) —petpovpevo os ‘bits’

23 bits, nats, Hartleys kAt puoikol AoyAaptBuot (wg
LoOSUVAUEC LETPNOELG)
Ertiong 22! EvOLApEDEC KATAOTAOELG KOl AOYLKI TIOAAWV TLHWV

H MAnpodopla wc moodtnta mouv eumnepléxetal o (PpEpetal
Oto) YLOL OELPA OTOLXELWV HETPATOL AOYaPLOULKA Kal Elval
ouvAPTNON TOU UNKOUG TNG OELPAG:




Info(s) = log2 Inv Prob(s) = Length(s).
s = string (oupBoAooetpad 0-1, var-oxt, on-off, spin up-spin
down, KATt)

Info(E) = log2[1/Prob(E)] uétpnon pe avtiotpodn
mbavotnta
E = event (cuppav/katdaotaon)

Y31 3tnv nepimtwon duadikwv oelpwv (1-0 kAm) n moootnTa
nAnpodopiag Loovtal (eival To) uAKog tng ospag m.x. 101 =3
(AoyapBuika n mbavotnta 1/8 TG CUYKEKPLUEVNG OELPAG)

a source emitting signals with certain frequencies, say a
‘language’ viewed as a global text producer,

and the information which a receiver picks up from this is
measured in terms of expected reduction of uncertainty

[information theory is the thermodynamics of code strings,
while thermodynamics is the information theory of particles in
space]

Suppose X is a set of messages xi(I =1, . . . n)the communication entropy of X
is

H(X) = - Z P(xi) log P(xi)

i=1,n
The Maximal entropy of a set of n messages, if P(xi) = 1/n for each I:
Hmax(X) = -n(1/n) log (1/n) =logn
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A source S, which generates the message to be received at the
destination.

A transmitter T, which turns the message generated at the
source into a signal to be transmitted. When information is
encoded, coding is also implemented by this system.

A channel CH, that is, the medium used to transmit the signal
from the transmitter to the receiver.

A receiver R, which reconstructs the message from the signal.
A destination D, which receives the message

H tnyn S elvat éva cUOTNUA N KATOOTACEWV Sj, KABE pLa Twv
omnolwv €xeL tnv &k tng mBavotnta p(s;); H akoloubia
KOTAOTAOEWV KaAeltal unvuua(ra).

H moootnta nAnpodopiag mou mapdyestal anod tnv S He ta
oupBavta s; ewvad l(si ) = - loga p(si),

OTIOTE KOl N eviporia tnc tnync S opilletal wg Yot LECN TLUA
OnA., To ABpoLoHO TWV ETIL LEPOUG TTOCOTATWY TANpodopiag e
ouvteAeotr) Baputntag tnv avtiotolyn mbavotnta KAOE s; :

H (S) = - 2 p(si)logap(si)

Kal kat’ avaAoyia o tpooplopog D opiletal pe tov idlo tpomo
Onote n evrportia Tn¢ anoAnénc D LoovTal PE TNV HECN TLUN TNC
nAnpodpiag mou napaAappavetal oto onpeio D:

H (D) = -2 p(d;)logzp(d;)




H(S;D) eivat n Aeyopevn mutual information: n péon tun
moootnTag MAnpodopiag mou mapayeTaL otnv S Kot
napaiappavetal otnv D.

E = equivocation: péon tiun mAnpodoplag mou napdayetal ano
TNV nnyn aAAd dev mapoaAapBavetol oo tnv D.

N = noise: n p€on tun oootntag nAnpodopiag mou
napoAapBavetol otnv D kat mou dev_ €xeL mapaxOet otnv mnyn
S.

E kat N petpouv tnv oxeon e€aptnong Leta€L S ko D:

H (S) H(D)
H(S;D) = H(S)-E = H(D)-N

Otav S kat D eival evieAwg ave€aptnta, ot TLHES E kat N ivat
Heylotec: (E=H(S) kot N=H(D)), ko n Ty tou H(S;D) eivai oto
g\axoto (H(S;D)=0).

Otav n aAAnAe€aptnon petalL S kat D eival n HEYLOTN, OL TIUEC
E kat N eivat eAaxloteg, (E=N=0), ko n T H(S;D) eivat oto
Heyloto (H(S;D)=H(S)=H(D)).

AATOPIOMIKH ©EQPIA tnc NAHPOOOPIA
Euntvevotéc: Kolmogorov, Chaitin, Solomonoff

The algorithmic information of a sequence is the length of the
shortest algorithm that generates the sequence

“K-moAumAokotnto»



K C S: information in a string X = the length of the shortest
code of a program that would lead a universal Turing Machine
to output string X



