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©cewpia Mnpogopiag Aiktiwv (Network Information Theory)

Mepiexopeva 9ng SIANeEENG

o ©ewpia NMnpopopiag AikTuwv (Network Information Theory)

Anpritpng-ANéEavdpog Toupnakdpng Npoxwpnuéva ©éuara Ocwpiag NAnpogopiag - 9n SIGA€En 2/ 41



©cewpia Mnpogopiag Aiktiwv (Network Information Theory)

©ewpia NMnpogpopiag AKTUwYV

@ ‘Ewg twpa avagpepbrikaue o€ cUCTAHATA he €vav anocTOAEA Kal
éva NapahAimnm.

e XNV Kwdikornoinon nnyng unoBéoaue o1, akdua Kal edv BéElouue
va KwdIKoMoINCOUNE Neplcodteped and Wia NnNyeEg, yia Tn cuunieon
Xpnoiyonoleital évag KwdIKkomointg o onoiog éxel mpdoBacn oe
ONEG TIG MNYEG,.

e [a 1 perddoon uéca oe kavalia unoBéoape o1 1o cUCTNUA aro-
TeAeital and évav nound kar éva déKmn,.

@ Qo1600, NOAG CUCTANIATA arnotTeAoUVTAl and NepIccoTEPA and éva
TepUaTKd (Mopnoug/kwdikonoiNTEG r/kal DEKTEG/AanokwdIKOMoINTER).
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©cewpia Mnpogopiag Aiktiwv (Network Information Theory)

Karaveunuévn Xupnieon

@ LTO OXnua, ol aieBnmpeg eniBupouv va oTeilouv OTo SEKTN NANPO-
@opia yia TIC MNYEC Nou PeTpouV.

@ O1 nNnyég evdéxeral va eival cuoxetiouéveg (yia napddeiyua, T-
MEG NG Beppokpacoiag oe JIAPOPETIKESG NEPIOXEG WIAg NOANG).
Qo1é00, o alIebnTPeg dev UNoPOoUV va EMIKOIVWVACOUV UeETAtu
TOUG.

@ ‘Onwg Ba doupe, oto dpIo, NNoPOoUUE VA CUPMIECOUUE TOOO ano-
dotikd 600 Kal €dv évag KwIIKOMOINTG ExEl NPAoBach o€ OAeG TIG
nnyeg! (©ewpnua Slepian-Wolf).
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©cewpia Mnpogopiag Aiktiwv (Network Information Theory)

KavaA MoAanAng MpdoBaong (Multiple Access Channel)

@ [MoAMoi XpOTEG MoU eMIBUOUV VA EMIKOIVWVACOUV UE EVA KEVTPIKO
oraBuod. Mapddeiyua: Kivnta tepuarnkd npog otabud Baong.

@ To kavdAN MOA\WY XPNOTWV Mou €xel karavonBei kaAutepa and 1a
AN\Q.

@ ‘'Onwg Ba doupe, 0T YEVIKN NEPINTWON, YIA VA eNMUXOUNE HETAd0-
on e 1o PéyioTo duvard puBuod, ol xpNoTeg Npénel va uetadidouv
Tauréxpova.
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©cewpia Mnpogopiag Aiktiwv (Network Information Theory)

Kavahl Eupueknounng (Broadcast Channel)

@ ‘Evag kevipikdg otaBudg nou eniBupei va oteilel (BIapopeTiKr) MAN-
poQopia e NePICCAOTEPOUG And évav XPNOTEG,.

@ Aev éxel karavonBei MANPWG, ekTOg and eIBIKEG NePIMWOoelg (M.X.
l'kaouciavog BOpuBog GToug BEKTER).

@ ‘Onwg Ba doupe, n xwpenTkOTNTA Tou Nkaouaiavou BC enmuyxdaveral
Me TauTSXpPOoVN UETAdooN OAWV TWV XPNOTWV (OTN YEVIKN Nepintw-

on).
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©cewpia Mnpogopiag Aiktiwv (Network Information Theory)

‘AN KAVAANIQ

@ 'ANa evdiapépovia KavAaNia MOA®V XpnoTwy, Ta ornoia de Ba e-
Eetdooupe Aenrouepws o1o udenua eivai

o To kavdh peraywyng (relay channel): ‘Evag r) nepiccdrepol pera-
ywyeig BonBouv évav nound va oreilel NMAnpo@opia oe éva dekn,.
Aev éxel A\uBei oTn yevikn nepinmwon.

o To kavaA napeuporwy (interference channel): K Zelyn
Mounou/3ékTn nou Petadidouv o1o iDIo KavAN Kal GANAONIAPEUBAN-
Aovral. Aev éxel A\uBei oTn yevikr nepinrwon.
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©cewpia Mnpogopiag Aiktiwv (Network Information Theory)

To yeviké npoBAnua NG ©ewpiag NMAnpopopiag AiKTUwv

XY

o~
NG A
o; S~ e
(X5,Y5) 05

@ To yevikd npdBANua NG @ewpiag MAnpopopiag AIKTUwy eival To eENG:

o A0BEvTog evOg CUCTAUATOG WE S NNYEG (OTN YEVIKN NePINTwon Cu-
OXETIOPEVEQ) Kal D MpoopIcuoUg, 6nou N KABe nnyry BEAel va oTeilel
OUYKEKPIUEVN MANPOPOPIa o€ €va UNoCUVOAO TwV MPOOPICHWY

@ A0BévTog Tou TPAMOU e ToV oroio ol MAPEPPBONEG Kal © BOpuBog
ernnpedlouv TNV enKoIVwvia oto SikTuo

o AoBeicwv Twv duvATOTATWV CUVEPYACIAG IETAEU TWV MNYWV KAl TwV
MEOOPICHWV

e AoBeiong 1ng duvardmnrag (fy un) avadpaong

Na BpeBouv ol puBuoi Nou eival ePIkToi 1\, IcodUvapa, va Bpebei av éva
Sedopévo didvuoua puBuwy PETAdoong eival eQIKTO.
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©cewpia Mnpogopiag Aiktiwv (Network Information Theory)

To yeviké npoBAnua NG ©ewpiag NMnpopopiag AiKTUwy (2)

@ To yevikd npdBAnua dev éxel akopa AuBei (kal, an’ .1t @aiveral, de
B6a AuBei cuvTtouq).

@ la perddoon ce éva diktuo anareiral cuvduacuog

o Karaveunuévng Kwdikonoinong MNnyng
o Karaveunuévng Enikoivwviag

@ OI Npwreg YENETEG OTN @ewpia MNMAnpo@opiag AKTUwv €yivav and
10 Shannon.

@ To nedio yvwpice peydin avenon omng apx€g g dekaertiag Tou
1970 (ondte kal BpEBNKe N neploxr xwpenrkdtnrag tou MAC kal Tou
degraded BC).

@ Ta teheurdia xpdvia yvwpilel véa avenon Aoyw NG avanmuing Twv
OUCTNUATWY EMKOIVWVIWV (1IB1aiTepa Twv AacUPUATWV).
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Karaveunuévn Kwdikonoinon

9 Karavepnuévn Kwdikornoinon
@ Movténo kal Opicuoi
@ Random binning
@ ©ewpnua Slepian-Wolf
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Karavepnuévn Kwdikonoinon — Eicaywyn

X &\\\\{?\x
__%°
Y "7 Ry

@ ©a Eekiviooupe and Tnv nepinmwon dUo MNywv Nou @aivetal oTo
oxnua. H enékraon oe K nnyég eival eUKoAn (BewpnTiKA).

@ ‘Eotw 61 BéNoupe va anocteiloupe TIG TIMEG Twv NMNywv X kal Y oto
OEKTN, XPNOIMOMOIWVTAG 0G0 To duvardy Mo AnodoTIKY NEPIYOAPT).
Ol cuuniecTég o€ KABe Nnyr dev unopouv va GuvepyacTouV yia
TV Kwdikornoinon. Eniong, 1o kavdahl dev éxel 86pupo.

@ [a anionoinon 8a Bewpricoupe ATl ol MNYEG deV E€XOouV uvAuN.

@ Qo1600, ol TIUEG TWV MNYWV YIa JedOPEVN XPOVIKA CTIYUN €ival e-
Eaptnuéveg!
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Movrélo kal Opiopoi
Random binning
©ewpnua Slepian-Wolf

Karavepnuévn KwSikonoinon

Karavepnuévn Kwdikonoinon — Eicaywyn (2)

HY) |

H(Y1X)

HY)  H(X) Ry

@ lvwpiloupe o1 undpxel TPOMOG VA PETAdWOOUNE TNV MANPOPOPIa TwV
MNY®V He OUVOAIKS pubud R, + Ry = H(X) + H(Y).

@ Edv eixape npdopaon kai ot dUo MnyEg, 8a ynopoUcape va HeTadwoou-
pe pe Ry + R, = H(X,Y).

@ Yndpxel TpOnog va CUMMIECOUE € CUVONKS pUBUS UETAEU QUTWV TwV
SU0 TIMWV KAl av val, Je nolo 1pdno; Molog eival 0 CUVOAKOG puBudg nou
anareitail;
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Movrélo kal Opiopoi
Random binning
©ewpnua Slepian-Wolf

Karavepnuévn KwSikonoinon

Karavepnuévn Kwdikonoinon — Eicaywyn (3)

H(Y)
HYY)

HXY)  HX) Ry

@ Oa deitoupe om apkei R + Ry > H (X,Y) akdua kal edv n kwdi-
koinon viveral Eexwpliotd!

@ To eviunwaoiakd, autd, anotéAecua anodeixtnke and Toug Slepian
kai Wolf to 1973.

@ H anddeign Baocileral oy 13€a Tou random binning otnv onoia 8a
avapepBoUue OTn CUVEXEIQ.
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MoviéAo kai Opiopoi
Random binning
©edpnua Slepian-Wolf

Karavepnpévn Kwdikonoinon

| Kwdikomrontrig
(Encoder)

ATToKWJIKOTIOINTAG
()(, Y) (Decoder) ()(9
Y _| Kwdikomrontrig R2

(Encoder)

@ To PoviéNo Tou NPoBAAUATOG PaAivETal OTO OXAUA.
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Movrého kai Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Opiopoi

@ Opiopdg 9.1. Evag kartaveunuévog Kwdikag nnyng (distributed sou-
rce code) ((2”R1 , 2”R2) , n) yia 1o {euyog (X, Y) anoteAeitar and
dUo aneikovicelg kwdikoroinong (encoder maps)

Si: Xt — {1,2,...,2an} Kal
SVt = {1,2,... 2"}

kal and yia aneikévion anokwdikonoinong (decoder map)
g:{1,2,....2"} x {1,2,... 2"} - X" x Y.

@ Opiopdg 9.2. H niBavdnta opAANJaToG Karavepnuévou Kwdika o-
picetal wg

PV = Pr{g(fi(X™),6(Y")) # (X, Y)} .
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Movrého kai Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Opiopoi (cuvéxeia)

@ Opiopdg 9.3. ‘Eva Zelyog puBuwv (R, Ry) ovoudieral ermmeué-
uo (achievable) edv undpxel akohouBia KatTaveunPeEVWY KwdIKwV
((2%,27%) n) pe PV — 0.

@ Opioudg 9.4. H nepioxr| enimeUgiuwyv puBuwy (achievable rate re-
gion) eival To nepipAnua (closure) Tou CUVOAOU TwV enmeUEiuwy
PUBUWV.

@ ©ewpnua 9.5. (Slepian-Wolf) H nepioxn eniteUgiuwy puBuwy yia Tnv
karaveunuévn cupnieon tou {euyoug (X,Y) edv 1a (X, Y;) eival
ii.d. ~ p(x,y), diverar and 1g oxéoeig

R, > H(X|Y)

Ry, > H(Y|X)
R, + Ry > H(X,Y).
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Movrého kai Opiopoi
Random binning
©ewpnua Slepian-Wolf

Karavepnuévn KwSikonoinon

Meplioxr) enmeUgiuwy PUBPWV

H(Y)
H(YX)
HXY)  HX) Ry
Ry > H(X]|Y)
Ry > H(Y|X)

R+ R, > H(X,Y).

@ H neploxr| enimeUgIuwyv puBUWY QaiveTal GTo Oxnua.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Random binning

o ©ewpia NMnpopopiag AikTuwv (Network Information Theory)

9 Karavepnuévn Kwdikornoinon

@ Random binning
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Random binning

@ H anddeifn Tou Bewpnuarog Twv Slepian kai Wolf Baciletar otnv
TeXVIKA random binning n onoia eival évag T1ponog va enmuxoupue
cupnieon.

@ XNV anddeign Tou euBéog Tou Oewpnuarog Kwdikonoinong MNnyng
AyVONGoaE TIG KN TUMIKEG aKoAouBieg kal avrioToixicaue éva yova-
SikS Beiktn oe KABe TUMIKA akoAouBia.

@ ITnv 1exvikr random binning oe k&Be akoAouBia (akdua kal OTIG UNn
TUNIKEG) Ba avTicToIXicoupe éva deiktn pe Tuxaio Tpdno. Enopévwg,
undpxel N NIBavotTta évag deiktNG va AvTICTOIXIOTEl O€ NeEPICoOTE-
peg and Jia akoAoubieg.

@ Qor6o0, 6nwg Ba doupe, étav R > H(X), n mBavémnra va oupBei
autd (Kal, eNoPEVWG, N MIBavoTNTa va CUpBel CPANIA ANoKwIIKO-
noinong) Teivel oto 0 yia n — oo.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Yuprieon ye m uéBodo random binning — Kwdikonoinon

@ ©ewpoupe To NPORANUA KwdIkonoinong uiag NNyNG., X, Xweig uvrun.

@ Kwdikoroinon: Ze kdBe akolouBia X7, Xo, . . . , X, avrictoixi{ouue
éva deiktn and 1o cUvolo {1, 2,... ,2“R} ue tuxaio Tpdéno (ue
ouoiduopPn karavoun). H avrioroixion kdBe akoAouBiag yiveral
avetdptnra and TG AVTIGTOIXIGEIG TWV AAAWY AKOAOUBIWV.

@ H avrioroixion yiverai yia SAeG TIC akoAouBieg (KAl YIa TIG [N TUMIKEG).

@ To cUvoAo TwV AKOAOUBIWY Mou éxouv Tov idlo deikin ovoudletal
bin.

@ AnAadn, kKaravéuoupe e Tuxaio (OUOIOHOPPO) TPOMO OAEG TIG KO-
NouBiec oe 2" pins.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Yuprieon ye m yéBodo random binning — Anokwdikonoinon

@ O avrioToixicelg akoAoUBIwV o€ bins ANOKAAUMTOVTAI O€ MOWNS KAl
o€ JEKN.

@ Xtov anokwdikornointr, dedouévou Tou deiktn Tou bin, eAéyxouue
TO NEPIEXOPEVO TOU bin.

@ Edv 10 bin nepiéxel udvo wia tunikr) akoAousia, €éotw X™, N akoAou-
Bia otéAvertal otnv €§odo Tou anokwdikonoinT.

@ ANI®WG, dnAwveTal aduvapia anokwdikonoinong.

@ ©a deifoupe dmav R > H(X) 1o opdAua anokwdikoroinong Teivel
oro 0 yia n — oo.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Yupurieon ye m uéBodo random binning —
MBavotnTa GPANIATOC

@ ‘Eotw f(X™) 1o bin nou avrictoixei otV akoAoubia X
@ lNa va cupBei cpdAua anokwdikonoinong npénel

1. H X" va eival un tuniki f
2. To bin va nepiéxel nepiocdtepe and Wia TUMNIKEG aKOAoUBIeG.

@ Ernouévwg,
P(" =Pr{g(f(X)) # X}
(a)
< Pr{ ¢ Al } + ZPr{Ex’ +x:x € A f(x) :f(x)}p(x)
Y Y eri) =) p)
x x’eAEn) X/ #£x

(a) and 1o ppdyua évwong (union bound), (b) and 1o AEP.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Yupurieon ye m uéBodo random binning —
MBavotnTa opdAuaTog (2)

PV <e+ > N Pr{f(®) =f(x)}p(x)

X x GAEH) X' #x

(gc)e+z > 27 ™p(x) < e+ Z 2 nRZp

X X’EAEH) X’EA n)
g9 (H(X)+€)o—nR ()
=e+ » 2R <eton €)gnR < 9.
x'eAl

(c) NSéyw Tou Tuxaiou TPdMou dnuioupyiag Twv bins, (d) and To AEP, edv
R > H(X) + €. (e) yia apkoUviwg peydho n.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Yuprieon pe m uéBodo random binning — IxoNa

e H Pé”’ eival n yéon nBavotnTta cPAAIATOG yia OAOUG TouG NiBavoug
TPdMoUG dnuioupyiag bins (Bewpricape én Pr{f(x’) = f(x)} =
2Ry,

@ Enopévwg, undpxel Touhdxictov évag Tponog dnuioupyiag bins yia
TOV onoio N MiBavéTnTa anotuxiag anokwdikonoinong Teivel oro 0.

@ Eniong, énwg kal oty nepintwon KwdIkornoinong KavaAiou, yid ap-
KOUVTWG JeyAho n, yia onolodnnote 1pdéno dnuioupyiag bins, Pén) —
0.

@ Hkwdikornoinon pe xprion random binning eival évag akdun 1oonog
kwdikornoinong.

@ lMaparpnorte 46T yia va KwdIKoMoINCoUWe e random binning dev
anarreiral va eAéyxoupe GTov Nond av ol aKOAoOUBIEG €ival TUMIKEG !
(woTdo0, xpeldletal va 1o ehéyEoule oTo DEKTN)
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

©ewpnua Slepian-Wolf

o ©ewpia NMnpopopiag AikTuwv (Network Information Theory)

9 Karavepnuévn Kwdikornoinon

@ ©ewpnua Slepian-Wolf
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

©ewpnua Slepian-Wolf — euBu

@ ©a anodeitoupe 10 euBy Tou Bewpnuarog Slepian-Wolf pue xprion
random binning.

@ Anpioupyia kOSIika: O kwdikonoinmc 1 avrioroixilel éva and 2™
bins ce kdBe akolouBia x™ ue Tuxcio (opoiduopPPo) TPdMo. O
kwdIKornoINTC 2 avricToixilel éva and 2™ bins oe kdBe akolouBia
Y™ pe Tuxaio (opoIdUoPPO) TEOMO.

@ Or avrictoiXicelg, €0Tw f] Kal fa, ANOKAAUMTOVIAlI OTOV AVTIOTOIXO
KwdikonoInt Kai 010 (Uovadikd) anokwdIKomnoInT.

@ Kwdikornoinon: O nopndg 1 otéAvel 1o deiktn Tou bin oto onoio
avrikel n X™ (éotw m). O noundg 2 oréivel 1o deikin Tou bin oto
onoio avrikel n Y™ (éotw n).
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

©ewpnua Slepian-Wolf — euBu (2)

@ Anokwdikoroinon: Me Baon 1o {elyog dektv (m, n), o déking
anokwdikonolei oTig akoAouBieg X™ kai Y™ av 1o {elyog aKOAOUBIWY
(X, g") eival and koivou Tunikd kai eival To povadikd elyog yia
10 onoio 1oxUel fi (X)) = mkal f2 (U") = n. AN®G, dnAbvel
aduvapia anokwdikonoinong.

@ Ta evdexdueva nou odnyouv oe oPAiua eival 1a €ENg

a0 {(xn vy £ ).
&= {35{" £ X" fi(X") = fi(X") kan (X, Y") € Agn)}.
. &y 2 {HQ” 7é Yn fZ(Qn) :ﬁ(yn) Kkal (Xn’gn) c Agn)}

Nw N —

€12 & (AE ) 2 £ XN £ Y (F) = i (X,
A" = (") ka (2,57) € AP |
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

©ewpnua Slepian-Wolf — euBu (3)

@ Ynoloyioudg meavotntag oeANJaTog: Enouévwg,
Pgn) =Pr {50 U 51 U 52 @] 512}
< Pl‘{go} + Pr{El} + Pr{é’z} + Pl‘{glz}.

@ And 1o AEP, via apkoUviwg peydho n, Pr{&p} < e.
@ la 10 evdexduevo &1,

Pr{&} = Pr {ag" £ X" AR = A (XY ka (B, Y") € A§”>}

= D PP {EE A AE) = A ke (35 € A7

(x™,y™)
< > p(x"y" > Pr{fi(%") = fi(x")}.
="y Fnstan, (xn,yn) €al”)
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Movrélo kal Opiopoi
2 A Random binning
Karavepnuévn Kwdikonoinon ©cdpnpa Slepian-Wolf

©ewpnua Slepian-Wolf — euBu (4)

Pr{&i} < > p(x"y") > Pr{A") =AK")}
(x",y“) i”#x”,(;{'ﬂy”)EAgn)
93T by 2™ A (xy)

(x™y™)

(b)
< 9 MRIgn(HXIV)+29) _, o e4y R, > H(X|Y) + 2e.

(a) MNyw Tou opoidpop@ou random binning (kar eneidh o HECOG BPOG
unoAoyiZeTal yia Ghoug Toug TPdMoug random binning) (b) ©a
anodeifoupe 61 0 apiBudS Twv akolouBiwy X™ nou eival and koivou
TUMIKEG UE OUYKEKPIUEVN TUMIKK) akoAouBia Y™ Ikavorolei TN oxéon

Agn) (X’yn) S 2n(H(X|Y)+2€).
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

©ewpnua Slepian-Wolf — euBu (5)

@ Me napduoio T1pdno pnopouue va deifoupe ot
o Pr{&} < e yia apkoliviwg peydro n edv Ry, > H(Y|X) kai
o Pr{€12} < e yia apkolviwg peydro nedv R + Ry > H(X,Y).

@ LUVENWG, Yia apkoUVIwG UEYAANO 1, KAl €AV IKAVOMOIOUVTAl Ol CUV-
Brkeg Tou ewpnuarog Slepian-Wolf undpxouv duo random bin-
nings _f;* kai f5 1étoia wote n NBavotTa oeANIATOG VA JnV unep-
Baivel 10 4e.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Yno ouvenkn TUNIKEG aKoAouBieg

o ©edpnua 9.6. (Cover & Thomas, Theorem 15.2.2.) Eav A" (X ly™)
eival To cUvolo Twv akohouBiwv X™ nou eival and koivou (a-
0Bevg) €-TUMIKEG WE pia CuykekpIuévn TUMikr) akohouBia y" €

(n)

¢ (), yia apkoUviwg peyaho n,

< gnHEXIV)+2) |

A% (xly™)

(1 — e)2nHXIV)—2 <Zp ’ J(x]y")|.

Anprtpng-ANéEavdpog Toupnakdpng Npoxwpnuéva ©éuara Ocwpiag MAnpogopiag — 9n SIGA€En 31/ 41



Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Yno ouvenkn TUniKEG akohoubBieg (2)

@ AAuua 9.7. (Cover & Thomas Theorem 15.2.1.4:) ©a anodeifoupe,
npwra, 1o €fng: Av éva Lelyog akohouBiwv (x™, y") eivar and
kolvoU (acBevwg) €—Tuniko,

27n(H(X\Y)+2e) < p(xn‘yn) < an(H(X|Y)f2e)_

e AnodeiEn: Eneidn 1o {elyog (x™, y™) eivar and koivou e—Tuniko,

27n(H(X,Y)+6) < p(xn’ yn) < 27H(H(X,Y)*6)'

Emiong. eneidn n akoloubia y" eival e—Tunikn,

2—n(H(Y)+e) < p(yn) < 2—n(H(Y)—e)'

Alqipwvtag, npokunrel 1o {nTouevo.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Yno ouvenkn TUnikEG akohoubBieg (3)

@ Anddeitn ©ewpnuarog 9.6: Ma v npwrn aviodtnra,

(a)
1> Y pley) > ) gnEEM
xnea™ (x|yn) xnea™ (x|yn)

2—n(H(X|Y)+2e) )

A (X]y")

(a) and 10 Afjppa 9.7.
@ la n deltepn aviodNTa, av 10 N €ival APKETA Peydalo,

1—e< > plx"y"

(xrymeal™ (x,v)

= Y p) D, p"y)

yreal™(v) xnea™ (x|yn)
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©cdpnia Slepian-Wolf

Ynd ocuverikn TUNIKEG akoAouBieg (4)

l—e< > pW") >, Py

yrea (v) xneal™ (X|ym)

<> py) > p"yh)

xneAl™ (X|yn)

(b) ZP (") Z o —n(H(X|Y)~2¢)
x”€A<”) (X|y")
— Zp

X\y ) 2—H(H(X|Y)—2€)'
(b) ané 1o Afjupa 9.7.
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Movrélo kal Opiopoi
Random binning
©edpnpa Slepian-Wolf

Karavepnuévn KwSikonoinon

Epunveia 1ng kwdikonoinong Slepian-Wolf

1 B 7 7 , 2 n
o ‘Onwg eidape, oe k& Tunikr akohousia x™ avriotoxoly | AL (Y]x™)

TUnIkéG akoloubieg Y, drou

)Agn)(Y|xn) < 2n(H(Y|X)+25)‘

@ Av o KwdiKonoINmG NG MNYNS Y yvwpilel Tnv akohouBia x
apkolv H(Y|X) + 2¢ bits kard péco 6po yia Ty KwdIkoroinon
kdBe cuppdiou NG Y.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Epunveia 1ng kwdikonoinong Slepian-Wolf (2)

@ Av o kwdikornointg NG Y de yvwpilel v x™, “xpwpariel” Tuxaia
(Kl OOIOUOPPA) OAEG TIG aKoAouBieg Y™ xpnoiuonoioviag 22
Xpwpara.

@ Eneidn Ry > H(Y|X) + 2¢, kaBwg 10 n — 00, n niBavémra duo
aKoAouBieg He 1o i8I0 Xxpwua va BpeBouv oTo idio bin Teivel oto 0.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Epunveia 1ng kwdikornoinong Slepian-Wolf (3)

@ Enopévwg, av o kwdikonointmg g X oTeilel To bin 610 onoio avikel
n x™ kai o kwdikoroiNMg NG Y oteilel 1o “xpwua” 1ng Y™, 0 anokw-

BIkoroINTAG Wnopei va exmproel 1o {euyog (x™, y™) pe P(n)
yia n — oo.

@ Yuvenwg, apkei Ry+Ry > H(X)+e+H(Y|X)+2e =H(X,Y)+
3e.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Epunveia 1ng kwdikornoinong Slepian-Wolf (4)

@ Mnopoupe va enmixoupe ToV idlo CUVOAIKO puBud Petddoong av
o kwdikoroINtAG NG Y otélvel To deikin Tou bin Tng akoouBiag y™
Kal o kwdikonoiNTg TNG X otéAvel To “xpwua” g x™.

@ Eniong. pnopouue va enmixoupe onoladnnore R, kal Ry Tétoia
wore Ry + Ry > H(X,Y) pe diapoipacud xpdvou (time sharing):

e Ma a % Tou xpdvou, R, > H(X) kai Ry > H(Y|X) (apkei 10 n va
eival apkeTtd peydao).

e Nal—a%Ttouxpdvou, Ry > H(Y) kat R, > H(X|Y) (apkeito n
va eival apkeTtd ueydao).

o Tuvenwg, Ry > aH(X)+ (1 —a)H(X]Y). Ry > aH(Y|X)+ (1 -
a)H(Y)ka R + Ry, > H(X,Y).

o Edv uetadidoupe akpIBwg endvw oT1o 610, N TN Tou o KaBopilel To
onueio g euBeiag R + Ry, = H(X, Y) ndvw oto onoio Bpiokovral
10 Ry kal Ry,
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

©ewpnua Slepian-Wolf — avriotpopo

@ To avriotpo@o Tou Bewprjuarog Slepian-Wolf unopei va anodeixrei
Aueoa e xpnon Tou akGAoUBoU EMIXEIPAUATOG
o Av enimpéoupe otoug dUo KwdIKOMoINTEG MNYNG VA CUVEPYAOTOUV,
n cuunieon Ba eival TOUAAXICTOV TOGO KAAr) G0 GTNV NePinTwon rnou
Se ocuvepyalovral (@pou, av BENoUV, unopoUv va eniNéEouV va un
CuVePYaoToUV, av autd eival KAAUTEPO).
e Qordoo, and 1o Oewpnua Kwdikonoinong Mnyng yvwpilouue o,
NPEOoKeINévou Pén) — 0.npénel R, + R, > H(X,Y).
@ Na pia aneuBeiag anddeign Tou aviioTEOPOU, XWEIG XPHoN Tou Oe-

wpnuarog Kwdikonoinong piag nnyng. deite, n.x. Cover & Thomas
N El Gamal & Kim.
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Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Karavepnuévn kwdikonoinon pe uNdevikn niavornta
aduvapiag anokwdikonoinong

@ ‘Orav ava@epBnkape otV Kwdikornoinon uiag nnyng eidaue o,
OTO GPIO, UNOPOULE VA EMTUXOUE KWIIKOMOoINON He Pe' ™ akpIBwG
ion pe 0 yia n — 00 (XENOIMOMOIWVTAG, YIA NAPAdEIYUA, KWAIKA
Huffman r{ apiBunTikr kwdikonoinan).

@ Qo1600, 01N YEVIKN Nepimwon, autd dev ICXUEl TNV KATAVELNKEVN
kwdikonoinon. AnAadn, dev unopouue va enimuxoupe R, + R, =
H(X,Y) kai akpIBOG INSEVIKN MBavanTa SRANIATOG,.

Anprtpng-ANéEavdpog Toupnakdpng Npoxwpnuéva ©éuara Ocwpiag MAnpogopiag — 9n SIGA€En 40/ 41



Movrélo kal Opiopoi
Random binning

Karavepnuévn KwSikonoinon ©edpnua Slepian-Wolf

Fevikeuon yia K nny€g Kal yia NNYEG JE JvAuN

@ Mnopei va anodeixtei (ue napduolo TPdMno dNWG oV NEPINTWOon
dUo xpNoTWV) OTl, Yia To NPESRANUA Karaveunuévng cuunieong K
nMNywv, ol PUBUOI CUUNIECNG NPEMEI VA IKAVOMOIOUV TIG OXECEIG

R(S) < H(X(S)|X(S°)) ya6rata S C {1,2,...,K},
énou

R(S) = Z R; kai
ics
X(S) = {Xu.j € S}.
@ Mnopei, eniong, va anodeixtei T, OTav Ol MNYEG €XOUV UVAKN KAl

eival and KoIvou OTACIUEG KAl €PYODIKEG, APKET VA AVTIKATACT COU-
He eviponieg ue puBuoug eviponiag,.
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