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Per�lhyh

H agor� thlepikoinwni�n kaj�statai suneq�c pio antagwnistik� l�gw t�so

teqnologik�n �so kai jesmik�n exel�xewn� Ep�shc� h eure�a di�dosh kai o bajm�c

parametropo�hshc twn uphresi�n �qoun katast�sei efikt� ap� touc katanalwt�c thn

ap�kths� touc se prosit�c tim�c�	Omwc� h epilog� thc b�ltisthc uphres�ac mpore�

na apodeiqje� exairetik� pol�plokh� idia�tera �tan up�rqoun poll�c par�metroi pou

pr�pei na kajoristo�n� To �rgo aut� mpore� na to anal�bei �nac hlektronik�c

antipr�swpoc o opo�oc� me b�sh tic protim�seic tou qr�sth� diapragmate�etai thn

epilog� ���kai epanepilog�� thc uphres�ac ek m�rouc tou�

Sthn ergas�a aut� anal�etai �nac apodotik�c euristik�c alg�rijmoc epilog�c

sumbola�ou thlepikoinwniak�c uphres�ac epip�dou efarmog�c �p�q� paroq� eid�sewn

kat� apa�thsh� basism�noc se protim�seic tou qr�sth� pou kwdikopoio�ntai se

mia pros�ggish thc sun�rthshc qrhsim�thtac tou qr�sth� H basik� �mfash thc

ergas�ac d�detai sthn efarmog� tou algor�jmou auto� se peript�seic �pou h

diapragm�teush metax� qr�sth kai paroq�a e�nai epanalamban�menh�

Arqik�� diereun�tai h dunat�thta epanadiapragm�teushc � epanepilog�c

sumbola�ou uphres�ac� O basik�c st�qoc e�nai na brejo�n k�poiec apl�c sunj�kec me

b�sh tic opo�ec na mpore� o antipr�swpoc na apofas�zei e�te gia to n�o apot�lesma

thc epanepilog�c e�te �ti pr�pei na epanektel�sei ton alg�rijmo epilog�c� H
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diere�nhsh aut�c thc pros�ggishc �deixe �ti� up� realistik�c upoj�seic� up�rqoun

apl�c sunj�kec b�sei twn opo�wn mpore� na apofeuqje� h epanekt�lesh tou

algor�jmou se di�forec endiaf�rousec peript�seic�

Sth sun�qeia o alg�rijmoc epilog�c emplout�zetai me mia diadikas�a ekm�jhshc

me skop� thn dunat�thta prosarmog�c tou hlektroniko� antipros�pou se sun�jkec

pou metab�llontai� �pwc �astaje�c	�wc proc tic protim�seic touc� qr�stec �

metaball�meno k�stoc agor�c� H id�a thc pros�ggishc aut�c e�nai na doje� h

dunat�thta sto qr�sth na ekfr�sei th diaforetik� tou prot�mhsh ap� aut� tou

antipros�pou� Me b�sh aut� thn plhrofor�a g�nontai kat�llhlec prosarmog�c

sto eswterik� mont�lo pou diathre� o antipr�swpoc kai stadiak� prosegg�zontai

kal�tera oi epijum�ec tou qr�sth� H apot�mhsh aut�c thc diadikas�ac ekm�jhshc�

g�netai me thn an�ptuxh en�c perib�llontoc prosomo�wshc kai ta peiramatik�

apotel�smata apodeikn�oun �ti o qr�sthc prosegg�zetai kal�tera toul�qiston wc

proc thn epilog� sunduasmo� uphres�ac �stera ap� epanalamban�menec qr�seic�

Sto t�loc thc ergas�ac melet�ntai oi dunat�thtec efarmog�c twn parap�nw

ide�n se sugkekrim�nec teqnolog�ec dikt�wn pou mporo�n na qrhsimopoihjo�n gia

thn paroq� thc uphres�ac up� epilog�� Eidik�tera exet�zontai oi peript�seic twn

IPv
� IPv�� Di�serv� ATM kai Frame Relay kai katadeikn�etai h katallhl�thta thc

pros�ggishc epilog�c m�sw hlektronik�n antipros�pwn gia kajemi� ap� aut�c�

Ep�pthc� Ge�rgioc D� Stamo�lhc

Ep�kouroc Kajhght�c Epist�mhc Upologist�n

Panepist�mio Kr�thc
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Repeated Agent�Baed Negotiation for E�cient

Contract Selection of Telecommunication Service

Dimitrios E� Kalopsikakis

Master of Science Thesis

Computer Science Department

University of Crete

Abstract

Telecommunications markets are becoming increasingly competitive due to both

technological and regulatory changes� Moreover� the wide diversity and the level of

customization of services have already made it possible for users to buy a�ordable

services matching well their preferences� However� the optimal service selection� may

prove a very complicated task in case there are several �degrees of freedom	 involved�

On the other hand� this task is appropriate for a software agent that will negotiate

�and�or re
negotiate� with service retailers on behalf of the user�

In the present Master�s Thesis� we analyze an e�cient heuristic algorithm for

selecting the contract for an application
level telecommunications service �e�g� News


on
Demand� based on user preferences re�ected in an approximation of the user utility

function� Our work emphasizes on the application of this algorithm to cases that

negotiation between user and service retailer is repeated�

First� we analyse the case of re
negotiation or re
selection of service contract�

The main purpose is to �nd some computationally simple conditions based on which

the agent can either decide for the new outcome of the selection or decide to re
execute

the selection algorithm� This analysis showed that� under realistic assumptions� there

can be established simple conditions under which the re
execution of the selection

algorithm can be avoided in various interesting cases�

In the sequel� the selection algorithm is enriched with a learning process aim


ing at adaptation of the agent to varying conditions� such as unstable �with respect
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to their preferences� users or randomly varying charging� The main idea is to o�er

the user the ability to express a preference that is possibly di�erent from the agent�s

recommendation� This information is exploited by means of adjustments performed

to the internal utility model that is maintained by the agent� As a result� the ap


proximation of user�s actual preferences improves� We then present an assessment of

this learning process by means of a simulation environment� The experimental results

show that the user after a number of successive selections is indeed approximated well

by the agent� at least� with respect to his service contract selections�

Finally� we study the applicability of the above ideas with certain technologies of

the underlying network� In particular� we examine the cases of IPv
� IPv�� Di�serv�

ATM and Frame Relay� and we argue that the proposed approach is indeed applicable

to all of them�

Supervisor� George D� Stamoulis

Assistant Professor of Computer Science

University of Crete
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Euqarist�ec

Fj�nontac sto t�loc aut�c thc ergas�ac� den mpor� na mhn ekfr�sw thn

eugnwmos�nh mou se �souc st�rixan aut� thn prosp�jeia� Prin ap� �louc euqarist�

ton ep�pth aut�c thc ergas�ac k� Gi�rgo Stamo�lh tou opo�ou h sumbol� kai h

kajod�ghsh �tan kajoristik�c gia thn epituq� olokl�rws� thc� Ep�shc euqarist�

ta m�lh thc eishghtik�c epitrop� kk� Ap�stolo Tragan�th kai Eu�ggelo Mark�to oi

opo�oi me tic parathr�seic touc sun�balan ousiastik� sthn poiotik� belt�wsh thc

ergas�ac� Euqarist� idia�tera thn pol�timh f�lh Anna Kur�kolgou� kaj�c m�sw

thc sten�c kai dhmiourgik�c sunergas�ac maz� thc pro�kuyan oi periss�terec ap�

tic id�ec pou prote�nontai sthn paro�sa ergas�a� Euqarist�� ep�shc to Instito�to

Plhroforik�c tou Idr�matoc Teqnolog�ac kai	Ereunac gia thn ulikoteqnik� upodom�

pou mou pare�qe kai idia�tera ta m�lh thc om�dac Thlepikoinwni�n kai Dikt�wn�

Euqarist� to Panepist�mio Kr�thc kai to Tm�ma Epist�mhc Upologist�n qwr�c

to opo�o de ja mporo�se na g�nei aut� h ergas�a� T�loc� euqarist� thn oikog�nei�

mou pou me an�qthke kai me st�rixe kaj� �lh th di�rkeia twn spoud�n mou�

Dhm�trhc Kaloyik�khc
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Kef�laio �

Eisagwg�

H agor� thlepikoinwni�n kaj�statai suneq�c pio antagwnistik� l�gw t�so

teqnologik�n �so kai jesmik�n exel�xewn� Ep�shc� h eure�a di�dosh kai o bajm�c

parametropo�hshc twn uphresi�n �qoun katast�sei efikt� ap� touc katanalwt�c

thn ap�kths� touc se prosit�c tim�c� Oi n�ec efarmog�c pou emfan�zontai

apaito�n ap� thn ufist�menh thlepikoinwniak� upodom� na mpore� na prosf�rei

egguhm�nh poi�thta uphres�ac kai parametropo�hsh twn uphresi�n� Oi paroqe�c

pou ja mpor�soun pr�toi na prosf�roun aut�c tic dunat�thtec ja �qoun shmantik�

antagwnistik� pleon�kthma� L�gw tou meg�lou antagwnismo� kai twn dunatot�twn

twn n�wn teqnologi�n oi dunat�c epilog�c en�c qr�sth e�nai poll�c kai mporo�n

na ikanopoi�soun pol� kal� tic an�gkec tou� 	Omwc� h epilog� thc b�ltisthc

uphres�ac mpore� na apodeiqje� exairetik� pol�plokh� idia�tera �tan up�rqoun poll�c

par�metroi pou pr�pei na kajoristo�n� To �rgo aut� mpore� na to anal�bei

�nac hlektronik�c antipr�swpoc o opo�oc� me b�sh tic protim�seic tou qr�sth�

diapragmate�etai thn epilog� ���kai epanepilog�� thc uphres�ac ek m�rouc tou�

��� Suneisfor� thc Ergas�ac

Sthn ergas�a aut�� or�sthke �na ajroistik� mont�lo pou kwdikopoie� tic protim�seic

tou qr�sth sqetik� me tic uphres�ec pou epijume� na apokt�sei� O orism�c

tou bas�sthke sthn up�jesh �ti ta epim�rouc agaj� pou apokt�ei o qr�sthc

e�nai anex�rthta� To mont�lo aut� qrhsimopoie�tai gia ton kajorism� tou

�
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krithr�ou epilog�c sunduasmo� uphres�ac� To krit�rio epilog�c mpore� na e�nai

h megistopo�hsh thc qrhsim�thtac� elaqistopo�hsh tou k�stouc agor�c� � h

megistopo�hsh tou kajaro� of�louc�

Gia thn per�ptwsh tou sunoliko� of�louc� anapt�qjhke �nac euristik�c

alg�rijmoc diapragm�teushc� o opo�oc mpore� na qrhsimopoie�tai ap� to hlektronik�

antipr�swpo tou qr�sth gia thn epilog� sunduasmo� uphres�ac kai paroq�a� O

alg�rijmoc d�nei �mfash stouc sunduasmo�c uphres�ac me megal�terh qrhsim�thta

kai e�nai pol� apodotik�c wc proc thn pros�ggish thc idanik�c epilog�c uphres�ac

gia to qr�sth� To teleuta�o sump�rasma prok�ptei t�so ap� jewrhtik� �so kai ap�

peiramatik� mel�th thc ap�dos�c tou�

To parap�nw mont�lo kai o alg�rijmoc anapt�qjhkan sta pla�sia tou

Eurwpa
ko� �rgou ACTS MONTAGE �AC���� ���� en� up�rxe sten� sunergas�a

me thn k� Anna Kur�koglou� h opo�a �qei ep�shc ekpon�sei diatrib� metaptuqiako�

dipl�matoc eid�keushc me sqetik� j�ma ���� To �rgo MONTAGE �qei wc st�qo thn

ekmet�lleush teqnologi�n hlektronik�n antipros�pwn gia thn apodotik� paroq�

uphresi�n se qr�stec stajero�c � metakino�menouc� se sunj�kec antagwnismo�

metax� thlepikoinwniak�n for�wn�

O parap�nw alg�rijmoc anal�jhke� ep�shc� wc proc thn upologistik� tou

poluplok�thta� h opo�a apodeikn�etai �ti e�nai poluwnumik� par� to ekjetik�

m�gejoc tou arijmo� �lwn twn dunat�n sunduasm�n uphres�ac�

Wc ep�ktash thc parap�nw pros�ggishc� diereun�jhkan peript�seic

epanadiapragm�teushc thc uphres�ac� O basik�c st�qoc e�nai na brejo�n k�poiec

apl�c sunj�kec me b�sh tic opo�ec na mpore� o antipr�swpoc na apofas�zei e�te gia

to n�o apot�lesma thc epanepilog�c e�te �ti pr�pei na epanektel�sei ton alg�rijmo

epilog�c� H diere�nhsh aut�c thc pros�ggishc �deixe �ti� up� realistik�c upoj�seic�

up�rqoun apl�c sunj�kec b�sei twn opo�wn mpore� na apofeuqje� h epanekt�lesh tou

algor�jmou se di�forec endiaf�rousec peript�seic�

Kaj�c to mont�lo qrhsim�thtac pou or�sthke gia to qr�sth e�nai

proseggistik� kai bas�zetai se empeir�a ap� �llouc qr�stec� prok�ptei h an�gkh

gia thn eisagwg� k�poiac diadikas�ac ekm�jhshc� H diadikas�a aut� �qei skop�

thn prosarmog� tou hlektroniko� antipros�pou se sunj�kec pou metab�llontai�

�pwc �astaje�c	�wc proc tic protim�seic touc� qr�stec � metaball�meno k�stoc
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agor�c� H id�a thc pros�ggishc aut�c e�nai na doje� h dunat�thta sto qr�sth

na ekfr�sei th diaforetik� tou prot�mhsh ap� aut� tou antipros�pou� Me b�sh

aut� thn plhrofor�a g�nontai kat�llhlec prosarmog�c sto eswterik� mont�lo pou

diathre� o antipr�swpoc kai stadiak� prosegg�zontai kal�tera oi epijum�ec tou

qr�sth� H k�ria diadikas�a ekm�jhshc anapt�qjhke m�sa sta pla�sia tou �rgou

MONTAGE kai kur�wc ap� thn Anna Kur�koglou�

Sthn paro�sa ergas�a anapt�qjhke �na perib�llon prosomo�wshc� Se aut�

to� apotim�jhke h diadikas�a ekm�jhshc kai peiramatik� apotel�smata apodeikn�oun

�ti o qr�sthc prosegg�zetai kal�tera toul�qiston wc proc thn epilog� sunduasmo�

uphres�ac �stera ap� epanalamban�menec qr�seic� Ep�shc� �ginan orism�nec

belti�seic sth diadikas�a ekm�jhshc �stera ap� parathr�seic twn peiramatik�n

apotelesm�twn�

��� Sqetik�	Ereuna

Oi id�ec thc parap�nw pros�ggishc� kur�wc wc proc ton alg�jrimo� epilog�c kai th

diadikas�a ekm�jhshc� diereun�jhkan wc proc thn efarmog� touc sthn per�ptwsh

epilog�c sunduasm�nhc uphres�ac Frame Relay ���� Epipl�on� sthn ergas�a aut�

prote�netai �nac apodotik�c tr�poc qr�wsh twn uphresi�n Frame Relay me qr�sh

isod�namou e�rouc z�nhc gia thn per�ptwsh egguhm�nhc uphres�ac kai ogkoqr�wsh

gia thn per�ptwsh uphres�ac b�ltisthc efikt�c poi�thtac �best e�ort��

Ajroistik� mont�lo qrhsimopo�hshc tou qr�sth� par�moio me aut� pou

or�sthke sthn paro�sa ergas�a� �qei qrhsimopoihje� kai se �llec ergas�ec� �pwc

to WebTP ��� pou anapt�qjhke sto Panepist�mio tou Berkeley kai h upobo�jhsh

taxidiwt�n �
�� Stic d�o aut�c peript�seic to mont�lo qrhsim�thtac e�nai

exeidikeum�no gia thc an�gkec thc sugkekrim�nhc efarmog�c� Wst�so� gia ta

mont�la aut� den anapt�qjhke k�poioc alg�rijmoc gia apodotik� diapragm�teush�

Eidik�tera� to WebTP e�nai �na Web prwt�kollo metafor�c� kajodhgo�meno

ap� to qr�sth� to opo�o beltistopoie� tic metad�seicWeb me skop� th megistopo�hsh

thc qrhsim�thtac tou qr�sth� Arqik�� o qr�sthc lamb�nei m�a perigraf� thc

sel�dac Web ap� ton apostol�a� h opo�a perilamb�nei plhrofor�ec �pwc o t�poc

kai to m�gejoc thc sel�dac� h �ax�a	 thc kai oi apodekt�c kajuster�seic gia �la ta
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antike�mena pou peri�qontai� O paral�pthc aut�c thc plhrofor�ac� metab�llei aut�

ta stoiqe�a me b�sh tic protim�seic tou qr�sth� Ep�shc� sthn pleur� tou qr�sth

g�netai ekt�mhsh thc kat�stashc tou dikt�ou� me skop� thn pr�bleyh twn qr�nwn

af�xewn twn antikeim�nwn thc sel�dac� Gia k�je antike�meno� h qrhsim�thta tou

qr�sth e�nai mhd�n an o qr�noc �fixhc uperbe� th m�gisth apodekt� kajust�rhsh�

Wc sun�rthsh qrhsim�thtac upolog�zetai to �jroisma twn epim�rouc qrhsimot�twn�

stajmism�no wc proc tic upologism�nec �ax�ec	 touc� H qrhsimopo�hsh tou qr�sth

megistopoie�tai epil�gontac thn kat�llhlh seir� af�xewn twn antikeim�nwn thc

sel�dac� Ax�zei na shmeiwje� �ti stoWebTP de lamb�netai up�yh to pijan� k�stoc

agor�c thc uphres�ac�

Sthn per�ptwsh thc aut�mathc taxidiwtik�c bo�jeiac� up�rqei

�nac hlektronik�c antipr�swpoc o opo�oc prote�nei �na s�nolo upoy�fiwn �l�sewn	

ap� tic opo�ec epil�gei o qr�sthc� Oi protim�seic tou qr�sth ekfr�zontai wc b�rh

diaforetik�n stoiqe�wn pou mporo�n na e�nai to k�stoc thc uphres�ac� o t�poc kai

qr�noc anaq�rhshc kai �fixhc� h hmeromhn�a klp� Ap� tic protein�menec �l�seic	� o

qr�sthc e�te epil�gei mia ap� aut�c� e�te metab�llei k�poio periorism�� � all�zei to

b�roc en�c periorismo�� Me aut� ton tr�po o qr�sthc met� ap� epanalamban�menec

qr�seic prosegg�zei kal�tera tic protim�seic tou�

	Oso afor� sthn epanadiapragm�teush to megal�tero m�roc thc sqetik�c

�reunac anaf�retai se efarmog�c met�doshc akolouji�n eik�nwn �video� me skop�

thn kal�terh dunat� poi�thta ston telik� qr�sth ������� Ep�shc� mia pros�ggish

gia epanadiapragm�teush sumbola�ou susswreum�nhc k�nhshc se makroqr�niec

sund�seic perigr�fetai sto ���� Eke� prote�netai �nac euristik�c alg�rijmoc

epanalamban�menhc diapragm�teushc gia to m�gisto rujm� met�doshc �peak rate�

me b�sh parathr�seic k�nhshc� Ax�zei na shmeiwje� �ti se aut� thn pros�ggish

de qrhsimopoie�tai k�poio mont�lo qrhsim�thtac tou qr�sth� T�loc� sto ����

prot�jhke �nac eufu�c hlektronik�c antipr�swpoc o opo�oc diapragmate�etai

epanalamban�mena gia to e�roc z�nhc pou lamb�nei o qr�sthc ap� mia s�ndesh ABR

gia paroq� uphres�ac video ���� H diapragm�teush g�netai me b�sh �na apl� mont�lo

qrhsim�thtac gia to qr�sth to opo�o exart�tai ap� thn poi�thta thc uphres�ac�

dhlad� to lamban�meno e�roc z�nhc�
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��� Org�nwsh thc Ergas�ac

	Oson afor� sth dom� thc up�loiphc ergas�ac� sto Kef�laio � perigr�fetai

sunoptik� to up�bajro gn�sewn pou qrei�zetai gia thn perigraf� twn ide�n pou

prote�nontai� sto Kef�laio � or�zetai to pla�sio thc protein�menhc pros�ggishc�

Or�zetai o mont�lo tou qr�sth kai kajor�zontai oi basik�c upoj�seic� Kat�pin�

sto Kef�laio 
 perigr�fetai leptomer�c �nac alg�rijmoc diapragm�teushc pou

prote�netai ap� thn paro�sa ergas�a� maz� me th jewrhtik� kai peiramatik�

tekmhr�ws� tou� O alg�rijmoc aut�c epekte�netai� sto Kef�laio �� proc thn

kate�junsh thc epanadiapragm�teushc kai diereun�ntai oi di�forec peript�seic�

Sto Kef�laio � perigr�fetai mia diadikas�a ekm�jhshc pou �qei wc skop� th

beltistopo�hsh thc sumperifor�c tou antipros�pou wc proc tic pragmatik�c

protim�seic tou qr�sth� H diadikas�a aut� axiologe�tai peiramatik� me thn

an�ptuxh en�c kat�llhlou perib�llontoc prosomo�wshc� Sto Kef�laio � g�netai

mia mel�th gia tic dunat�thtec efarmog�c thc protein�menhc pros�ggishc se

di�forec teqnolog�ec thlepikoinwni�n� T�loc� sto Kef�laio � anaf�rontai ta

kuri�tera sumper�smata pou pro�kuyan ap� aut� thn ergas�a� kaj�c kai orism�nec

kateuj�nseic gia mellontik�c epekt�seic�
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Kef�laio �

Up�bajro

��� Sun�rthsh Ikanopo�hshc kai Megistopo�hsh

Euhmer�ac

Mia ap� tic basik�terec �nnoiec sth mikrooikonomik� jewr�a e�nai h sun�rthsh

qrhsim�thtac en�c qr�sth ����� 	Estw �ti �nac qr�sthc pr�keitai na epil�xei �na

�di�nusma	 z � �z�� � � � � zn� ap� n katanalwtik� agaj�� Sugkekrim�na� to zi ekfr�zei

thn pos�thta tou agajo� i� Gia par�deigma� �nac pel�thc pou phga�nei se �na

kat�sthma kai j�lei na agor�sei ywm�� g�la� aug� klp� Gia to s�nolo aut�n

twn pr�pei na epil�xei ton kal�tero sunduasm� poi�thtac� pos�thtac kai k�stouc�

Ep�shc� mpore� na na epil�xei na agor�sei ta agaj� aut� ap� to kat�sthma tou

opo�ou h prosfor� ja e�nai sumfer�terh� Aut�c tic epilog�c o pel�thc ja tic k�nei

me b�sh orism�na krit�ria pou aforo�n t�so stic an�gkec kai tic protim�seic tou�

�so kai stouc oikonomiko�c tou periorismo�c�

Oi an�gkec kai oi protim�seic en�c katanalwt�� mporo�n na kwdikopoihjo�n

m�sw thc sun�rthshc qrhsim�thtac u ��� O �roc qrhsim�thta sthn per�ptwsh

aut� mpore� na shma�nei to qrhmatik� k�rdoc tou qr�sth � thn proswpik� tou

ikanopo�hsh� Genik�tera� �qei thn �nnoia thc belt�wshc tou biotiko� epip�dou �kai

�ra thc euhmer�ac� tou qr�sth� Kat� sun�peia h sun�rthsh qrhsim�thtac den mpore�

na antistoiqhje� akrib�c se k�poia posotikopoihm�nh �nnoia� Aut� sumba�nei di�ti h

epilog� en�c agajo� g�netai met� ap� s�gkrish me �la ta diaj�sima� Kat� sun�peia�

aut� pou �qei shmas�a e�nai h di�taxh twn dianusm�twn z posot�twn agaj�n wc

�
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proc thn qrhsim�thtac tou qr�sth� H basik� idi�thta thc sun�rthshc u �� e�nai �ti

u �z� � u �z�� an kai m�no an o sunduasm�c agaj�n �� uphresi�n� z protim�tai ap�

ton z��

E�nai diaisjhtik� faner� �ti h qrhsim�thtac tou katanalwt� g�netai m�gisth

�tan to k�stoc agor�c g�nei �so me to m�gisto qrhmatik� pos� pou epitr�pei o

pro�pologism�c tou� Wst�so� se poll�c peript�seic e�nai pio logik� na upoj�soume

�ti h exoikon�mhsh qrhm�twn e�nai shmantik� apa�thsh gia ton katanalwt��Se aut�c

tic peript�seic skop�c tou katanalwt� e�nai h megistopo�hsh tou kajaro� of�louc

�Net Bene�t��

NB �z� � u �z�� c �z� �����

�pou c �z� e�nai to k�stoc agor�c tou z�

Ousiastik� h sun�rthsh kajaro� of�louc e�nai m�a sun�trhsh qrhsim�thtac

merik�c grammik� �quasilinear� pou or�zetai wc ex�c�

U �x� z� � x� u �z� � �����

�pou x e�nai to qrhmatik� up�loipo tou qr�sth met� thn agor� twn z� H sun�rthsh

aut� e�nai grammik� wc proc ta qr�mata pou exoikonome� o qr�sthc� Aut�� �mwc� den

e�nai apara�thto gia thn u �z�� Me b�sh aut� ton orism�� to pr�blhma tou qr�sth

e�nai h megistopo�hsh thc qrhsim�thtac U �x� z�� dedom�nou �ti x�c �z� � w� �pou w

e�nai to m�gisto diaj�simo pos� pou mpore� na plhr�sei o qr�sthc� Antikajist�ntac

to x sthn ex�swsh ������ to pr�blhma beltistopo�hshc tou qr�sth g�netai

maxu �z� � w � c �z� � �����

H megistopo�hsh aut�c thc pos�thtac den exart�tai ap� th stajer� w� Aut�

shma�nei �ti to pr�blhma tou qr�sth an�getai sth megistopo�hsh thc pos�thtac

u �z�� c �z� pou e�nai to kajar� �feloc pou anaf�rjhke parap�nw�

��� Kwdikopo�hsh Protim�sewn Qrhst�n

Mia sun�rthsh qrhsim�thtac mpore� na �qei diaforetik� morf� an�loga me ta

qarakthristik� tou katanalwt� kai twn diaj�simwn agaj�n� Me �lla l�gia

k�je katanalwt�c �qei m�a monadik� sun�rthsh qrhsim�thtac� h opo�a mpore� na
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metab�lletai kaj�c pern�ei o qr�noc� L�gw aut�n twn idiaiterot�twn� �na ap�

ta duskol�tera probl�mata sth montelopo�hsh qrhst�n e�nai h majhmatik� �

algorijmik� �kfrash thc sun�rthshc qrhsim�thtac� Idanik�� ja �prepe gia k�je

qr�sth na dhimiourge�tai �na ant�stoiqo mont�lo� k�ti to opo�o e�nai praktik�

an�fikto� Sthn pr�xh �qoun anaptuqje� teqnik�c se di�forouc tome�c� �pwc teqnht�

nohmos�nh� ekpa�deush� yuqolog�a� epikoinwn�a anjr�pou mhqan�c k�a� K�je

teqnik� qrhsimopoie� diaforetiko�c tr�pouc anapar�stashc twn qarakthristik�n

en�c qr�sth kai kat� sun�peia diaforetik�c mej�douc apokwdikopo�hshc thc

apaito�menhc plhrofor�ac� Oi prosegg�seic aut�c mporo�n na diaqwristo�n stic

parak�tw kathgor�ec�

� Teqnik�c Jewr�ac Apof�sewn� stic periss�terec ap� aut�c tic teqnik�c oi

protim�seic tou qr�sth ekfr�zontai me idi�thtec kai b�rh ����� Oi idi�thtec

kwdikopoio�n qarakthristik� tou qr�sth me b�sh ta opo�a lamb�netai mia

ap�fash� Se k�je idi�thta antistoiqe�tai �na b�roc pou dhl�nei p�so

shmantik� e�nai h idi�thta aut� sthn �lh diadikas�a� Aut� h teqnik� �qei

efarmoste� se sust�mata pou mporo�n na prosarm�zontai sth sumperifor�

tou qr�sth me b�sh proswpik�c protim�seic ����� Par�moia teqnik� �qei

efarmoste� gia automatopo�hsh taxidiwtik�n epilog�n�
��

� Mont�la Neurwnik�n Dikt�wn� ta neurwnik� d�ktua ���� apotelo�ntai ap�

sundedem�nouc k�mbouc� �moiouc me touc neur�nec tou neuriko� sust�matoc

tou

anjr�pou�	Ena t�toio d�ktuo mime�tai ton �njrwpo� maja�nontac ap� empeir�a�

	Eqoun efarmoste� se poll� probl�mata me shmantik� poluplok�thta� �pwc

anagn�rish prot�pwn� probl�yeic� montelopo�hsh susthm�twn� prosomo�wsh

anjr�pinou s�matoc kai probl�mata el�gqou�

� M�jodoi Bayes� h basik� up�jesh aut�n twn teqnik�n e�nai �ti oi pos�thtec

pou e�nai kr�simec gia th l�yh ap�fashc ephre�zontai ap� katanom�c

tuqa�wn metablht�n kai kat� sun�peia oi apof�seic lamb�nontai �stera ap�

axiol�ghsh t�swn twn sqetik�n pijanojewrhtik�n megej�n �so kai twn

parathro�menwn dedom�nwn� T�toiec m�jodoi �qoun efarmoste� kur�wc gia

montelopo�hsh kai pr�bleyh sumperifor�c� �pwc gia par�deigma gia pr�bleyh
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thc ant�drashc majht�n sth l�sh problhm�twn ��
��

� Logik�c M�jodoi� se aut�c tic teqnik�c g�netai anapar�stash plhrofor�ac

m�sw logik�n glwss�n kai efarm�zetai ekm�jhsh qrhsimopoi�ntac kan�nec

pr�bleyhc� H asaf�c logik� �fuzzy logic� e�nai mia eur�wc diadedom�nh

logik� m�jodoc kat� thn opo�a oi kan�nec pr�bleyhc bas�zontai periss�tero

se diabajm�seic al�jeiac par� sthn ap�luth logik� Boole ��������� Pio

sugkekrim�na� oi tim�c � kai � d�nontai wc akra�ec peript�seic al�jeiac� en�

up�rqoun kai endi�mesec diabajm�seic�

� Stereotupik�c Teqnik�c �Stereotype
Based�� oi teqnik�c aut�c dhmiourgo�n

mont�la qrhst�n me b�sh k�poia stere�tupa �stereotypes�� dhlad� upoj�seic

sqetik� me ta qarakthristik� twn qrhst�n �p�q� tour�stec� epaggelmat�ec

klp�� T�toiec teqnik�c efarm�zontai �tan e�nai efikt�c o kajorism�c twn

stereot�pwn ���������

� Exeidikeum�nec Teqnik�c� t�toiec teqnik�c �qoun anaptuqje� gia duslektiko�c

qr�stec ���� � gia montelopo�hsh thc sumperifor�c en�c qr�sth pou perihge�tai

ston pagk�smio diktuak� ist� �����

��� Teqnolog�a Hlektronik�n Antipros�pwn

	Enac hlektronik�c antipr�swpoc �software agent� e�nai logismik� pou energe�

aut�noma� allhlepidr�ntac me �llouc hlektroniko�c antipros�pouc� 	Enac eufu�c

hlektronik�c antipr�swpoc �intelligent agent� diaqeir�zetai shmantik�c plhrofor�ec�

�qei dunat�thtec ekm�jhshc kai mpore� na dra �xupna �tan epikoinwne� me �llec

ont�thtec �antipros�pouc � qr�stec�� 	Enac metakino�menoc hlektronik�c

antipr�swpoc �mobile agent� mpore� na metaba�nei ap� upologist� se upologist�

m�sw thc ufist�menhc thlepikoinwniak�c upodom�c kai na ektele�tai wc pr�gramma

eke��

	Ena par�deigma ap� thn kajhmerin� zw� en�c eufuo�c kai metakino�menou

antipros�pou e�nai �nac taxidiwtik�c pr�ktorac� Ta kaj�kont� tou e�nai na

el�gqei sq�dia taxidi�n �dhl� na kajor�zei thn uphres�a pou ja l�bei o pel�thc


qr�sthc� me b�sh k�poiec apait�seic pou �qei ekfr�sei o pel�thc� Arqik�
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���� Teqnolog�a Hlektronik�n Antipros�pwn ��

o taxidiwtik�c pr�ktorac� pa�rnei ap� ton pel�th mia seir� ap� apait�seic�

�pwc proorism�c taxidio�� hmeromhn�a kai �ra anaq�rhshc kai �swc k�poiouc

oikonomiko�c periorismo�c� Kat�pin prospaje� na brei �na sunduasm� ap�

uphres�ec� pou na tairi�zoun kal�tera me tic dedom�nec apait�seic� Gia par�deigma

mpore� na anazht�sei na brei thn aeroporik� etaire�a pou prosf�rei to fjhn�tero

eisit�rio � pou ta dromol�gi� thc g�nontai se �rec kont� stic apaito�menec� Ep�shc�

o taxidiwtik�c pr�ktorac mpore� na metakine�tai gia na diapragmateuje� me touc

paroqe�c twn uphresi�n wc antipr�swpoc tou pel�th� Epom�nwc� e�nai �nac eufu�c

antipr�swpoc�

Oi metakino�menoi hlektroniko� antipr�swpoi prot�jhkan gia probl�mata

ap�doshc se katanemhm�na sust�mata� Se �na mont�lo pel�th
exuphretht� �client


server� oi pel�tec kai oi exuphretht�c mpore� na br�skontai se diaforetiko�c

k�mbouc tou dikt�ou� To pr�blhma entop�sthke sthn di�gkwsh thc plhrofor�ac

pou qrei�zetai na metadoje� l�gw thc epikoinwn�ac twn ontot�twn tou parap�nw

mont�lou� O �gkoc aut�c thc plhrofor�ac mpore� na elattwje� an oi exuphreto�menec

ont�thtec� ant� na diapragmate�ontai ap� makri� me ton exuphr�th� metakino�ntai

ston k�mbo tou exuphr�th kai �sunomilo�n	 maz� tou topik� � an de metakino�ntai

oi �diec na st�lnoun �nan hlektronik� antipr�swpo me thn el�qisth apara�thth

plhrofor�a� Aut�� ekt�c ap� th me�wsh tou �gkou thc plhrofor�ac pou qrei�zetai na

metadoje� m�sw k�poiou dikt�ou epikoinwn�ac� perior�zei thn ep�drash problhm�twn�

�pwc sf�lmata met�doshc � katast�seic sumf�rhshc�

P�te� �mwc� �nac hlektronik�c antipr�swpoc l�getai eufu�c� H ap�nthsh se

aut� to er�thma den e�nai profan�c� Par� �la aut� eufu�c mpore� na qarakthriste�

�nac hlektronik�c antipr�swpoc �tan diakr�netai ap� tic parak�tw idi�thtec�����

� prosarmostik�thta�reactivity�� �nac eufu�c hlektronik�c

antipr�swpoc pr�pei na �qei th dunat�thta na parakolouje� tic metabol�c twn

sunjhk�n k�tw ap� tic opo�ec leitourge��

� pr�lhyh �pro
activeness���nac eufu�c antipr�swpoc pr�pei na mpore� na

lamb�nei m�tra ek twn prot�rwn gia na antimetwp�sei pijan�c mellontik�c

katast�seic�

� �koinwnik�thta	�social ability�� �nac eufu�c antipr�swpoc pr�pei na mpore�
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�� Kef�laio �� Up�bajro

na epikoinwne� me �llouc antipros�pouc ��kai anjr�pouc�

Kajemi� ap� aut�c tic idi�thtec den parousi�zei idia�terec duskol�ec� H sqed�ash

en�c eufuo�c antipros�pou g�netai pol�plokh �tan maz� me to perib�llon leitourg�ac

metab�llontai kai oi skopo� pou pr�pei na ekplhr�sei o antipr�swpoc � �tan h

epikoinwn�a me �llouc antipros�pouc pa�rnei th morf� thc diapragm�teushc�

Oi efarmog�c twn hlektronik�n antipros�pwn kal�ptoun sqed�n �lo to

f�sma twn efarmog�n thc epist�mhc upologist�n� Endeiktik� anaf�roume merik�

parade�gmata�

� Thlepikoinwn�ec� o auxan�menoc �gkoc plhrofor�ac pou diakine�tai m�sw

�lwn twn thlepikoinwniak�n susthm�twn �qei dhmiourg�sei thn an�gkh gia

th qr�sh hlektronik�n antipros�pwn me skop� e�te thn aplopo�hsh kai

beltistopo�hsh thc qr�shc ���� ��� �
� twn uphresi�n ��kai thn kal�terh

eswterik� katanom� twn diaj�simwn p�rwn���� ����

� Hlektronik� Emp�rio� oi dunat�thtec pou prosf�rei

h teqnolog�a twn hlektronik�n antipros�pwn mporo�n na qrhsimopoihjo�n

gia na automatopoi�soun tic qronob�rec diadikas�ec agorapwlhsi�n����� en�

�qei protaje� �na s�sthma �ksabah ����� sto opo�o oi katanalwt�c dhmiourgo�n

hlektroniko�c antipros�pouc pou diapragmate�ontai gia agorapwlhs�ec

agaj�n� Ep�shc� h qr�sh twn antipros�pwn mpore� na epektaje� ���� kai ston

kajorism� thc timologiak�c politik�c pou akolouje� �nac pwlht�c agaj�n�

� Biomhqan�a� �na ap� ta pr�ta sust�mata pou anapt�qjhkan �tan to YAMS

���� �Yet Another Manufacturing System�� 	Htan �na s�sthma pollapl�n

antipros�pwn gia th b�ltisth katanom� twn leitourgi�n an�mesa stouc tome�c

m�ac biomhqan�ac� Ep�shc� gia ton �legqo leitourgi�n �p�q� diaqe�rish

met�doshc hlektriko� re�matoc� anapt�qjhke h platf�rma ARCHON ���� pou

d�nei th dunat�thta an�ptuxhc susthm�twn pollapl�n antipros�pwn�

� Upost�rixh Apof�sewn� pr�sfata �qoun protaje� arqitektonik�c

hlektronik�n antipros�pwn gia upost�rixh apof�sewn ���� qrhsimopoi�ntac

jewr�a yhfofori�n�
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Kef�laio �

Orism�c kai An�lush tou

Probl�matoc Epilog�c

Sto kef�laio aut� or�zetai to pr�blhma epilog�c sunduasmo� uphres�ac ap�

to qr�sth� Kajor�zontai leptomer�c oi basik�c par�metroi pou empl�kontai

kai prodiagr�fetai h qr�sh twn hlektronik�n antipros�pwn gia thn apodotik�

antimet�pis� tou� Perigr�fetai h morf� thc pareq�menhc uphres�ac pou pr�pei na

apotele� s�nolo agaj�n me diakrit� ep�peda poi�thtac� O qr�sthc epil�gei aut�

thn uphres�a� lamb�nontac up�yh kai tic proswpik�c protim�seic tou� oi o opo�ec

kwdikopoio�ntai sto arqe�o proswpik�n protim�sewn� H kwdikopo�hsh sundu�zetai

me �na proseggistik� mont�lo thc sun�rthshc qrhsim�thtac tou qr�sth� O tr�poc

epilog�c thc uphres�ac mpore� na skope�ei sth beltistopo�hsh tou kajaro� of�louc�

sth megistopo�hsh thc qrhsim�thtac� � sthn elaqistopo�hsh tou k�stouc agor�c�

Genik�� e�nai exairetik� pol�ploko na g�nei ap� to qr�sth�h b�ltisth epilog�

uphres�ac� op�te epistrate�etai h qr�sh en�c hlektroniko� antipros�pou� Sto

ep�meno kef�laio perigr�fetai p�c o hlektronik�c antipr�swpoc antimetwp�zei to

pr�blhma epilog�c thc uphres�ac� en� sto kef�laio � antimetwp�zontai j�mata

epanadiapragm�teushc thc uphres�ac kat� th di�rkeia paroq�c thc�

��



�
 Kef�laio �� Orism�c kai An�lush tou Probl�matoc Epilog�c

��� Perigraf� Endeiktiko� Senar�ou

O orism�c kai h an�lush tou exetaz�menou probl�matoc apaite� ton kajorism�

saf�n kai realistik�n upoj�sewn m�sa sta pla�sia twn opo�wn e�nai efarm�simec

kai ikanopoihtik�c oi protein�menec l�seic� Upoj�toume� loip�n� �na sen�rio sto

opo�o up�rqoun katanalwt�c kai pwlht�c agaj�n� Agaj� jewro�me �ti e�nai m�a

hlektronik� uphres�a �bl� par� ����� Me aut� ton �ro ennoo�me k�je uphres�a

pou mpore� na parasqeje� me k�poio hlektronik� m�so �upologist�� thle�rash�

radi�fwno� klp� kai na metadoje� ens�rmata � as�rmata�	Ena apl� par�deigma e�nai

h paroq� video� H phg� m�ac hlektronik�c uphres�ac genik� br�sketai makri� ap� ton

katanalwt�� op�te e�nai apara�thth h �parxh k�poiac thlepikoinwniak�c upodom�c

gia th metafor� thc uphres�ac ap� thn phg� stouc teliko�c katanalwt�c�

Touc katanalwt�c touc onom�zoume efex�c qr�stec � kaj�c h katan�lwsh twn

hlektronik�n uphresi�n pro�poj�tei th qr�sh en�c hlektroniko� m�sou kai �swc

k�poiac thlepikoinwniak�c uphres�ac� K�je qr�sthc diaj�tei �na termatik� m�so

hlektronik�c teqnolog�ac me dunat�thta s�ndeshc kai epijume� na l�bei m�a uphres�a

m�sw tou termatiko� tou� Thn uphres�a aut� mpore� na thn agor�sei ap� pollo�c

enallaktiko�c pwlht�c� St�qoc tou e�nai na beltistopoi�sei e�te th qrhsim�thta�

e�te thn tim� agor�c� e�te �na sunduasm� aut�n� Gia na e�nai aut� efikt� kai mh

tetrimm�no e�nai apara�thth h poikil�a twn agaj�n t�so wc proc thn poi�thta �so

kai wc proc thn tim� p�lhshc�

Oi pwlht�c� promhje�ontai tic uphres�ec ap� �llouc metapwlht�c � ap� tic

phg�c dhmiourg�ac thc k�je uphres�ac� Mpore� na mhn diaj�toun thn apara�thth

thlepikoinwniak� upodom� kai na qre�nontai th metafor� twn apaito�menwn

uphresi�n ap� touc arm�diouc paroqe�c s�ndeshc� Sto sen�rio pou perigr�foume�

�mwc� o qr�sthc �qei kentrik� shmas�a kai de mac endiaf�rei �p�c promhje�etai o

pwlht�c thn uphres�a� Jewro�me �ti oi pwlht�c e�nai oi paroqe�c uphresi�n oi opo�oi

antagwn�zontai metax� touc kai diapragmate�ontai me touc qr�stec� me st�qo th

beltistopo�hsh twn kerd�n touc�

Oi diapragmate�seic metax� paroq�wn kai qrhst�n mporo�n na dieukolunjo�n

kai na g�noun pio apotelesmatik�c me th qr�sh hlektronik�n antipros�pwn

�agents� touc opo�ouc mporo�n na diaj�toun t�so oi paroqe�c �so kai oi qr�stec�
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���� H Prosfer�menh Uphres�a ��

Oi hlektroniko� antipr�swpoi �bl� Kef� �� apotelo�n aut�noma progr�mmata

me stoiqe�a teqnht�c eufu
ac kai dunat�thtec ekm�jhshc� Sugkekrim�na gia

touc qr�stec� gnwr�zontac � maja�nontac tic protim�seic touc� mporo�n na

posotikopoi�soun kal�tera to �feloc ap� th l�yh thc uphres�ac kai na k�noun thn

epijumht� beltistopo�hsh arket� apotelesmatik�� Ep�shc� �qoun th dunat�thta na

antidro�n kal�tera kai taq�tera se allag�c thc kat�stashc tou dikt�ou metafor�c

thc uphres�ac � twn tim�n pou epib�lloun oi paroqe�c� Oi hlektroniko� antipr�swpoi

mporo�n na �qoun dunat�thta metak�nhshc elaqistopoi�ntac to m�gejoc thc

plhrofor�ac pou apaite�tai na metaferje� p�nw ap� to d�ktuo� Oi dunat�thtec aut�c

mporo�n na bohj�soun shmantik� th diadikas�a epilog�c thc b�ltisthc uphres�ac�

Ant�stoiqouc hlektroniko�c antipros�pouc mporo�n na diaj�toun kai oi

paroqe�c gia th diapragm�teush me touc antipros�pouc twn qrhst�n� Sugkekrim�na�

oi antipr�swpoi mporo�n na efarm�zoun aut�matec timologiak�c politik�c � na

ektimo�n thn kat�stash tou dikt�ou� na k�noun antiprosfor�c stouc antipros�pouc

twn qrhst�n klp� me st�qo th megistopo�hsh twn kerd�n touc�

Par� �la aut�� oi hlektroniko� antipr�swpoi den apotelo�n idanik� l�sh gia

�la ta probl�mata diapragm�teushc gia opoiad�pote uphres�a� Sthn ep�menh

par�grafo� ja prospaj�soume na perigr�youme �na e�doc uphresi�n gia tic opo�ec

�qei n�hma h efarmog� twn ide�n pou prote�noume�

��� H Prosfer�menh Uphres�a

H basik� pro�p�jesh gia na e�nai efarm�simec h protein�menh id�a e�nai �ti k�je

uphres�a apotele�tai ap� �na s�nolo agaj�n� pou onom�zoume m�sa �media� kai

kaj�na ap� ta opo�a mpore� na diaforopoie�tai wc proc thn poi�tht� tou� H

diaforopo�hsh aut� pr�pei na odhge� se �na diat�ximo� s�nolo epip�dwn poi�thtac

�q�ric se aut� th di�taxh ja e�nai efikt� h posotikopo�hsh thc poi�thtac twn

m�swn�� Genik� to s�nolo twn epip�dwn poi�thtac mpore� na mhn e�nai diakrit�� Gia

par�deigma� an h poi�thta miac uphres�ac ekfr�zetai m�sw tou e�rouc z�nhc �band


width�� t�te to s�nolo twn epip�dwn poi�thtac antistoiqe� sto suneq�c s�nolo �lwn

��Ena par�deigma mh diat�ximou sun�lou epip�dwn poi�thtac ja mporo�se na e�nai �na s�nolo
diaforetik�n qrwm�twn� An �na ergost�sio par�gei qart� A� se qr�mata k�trino kai leuk�� t�te
den e�nai saf�c poio ap� ta d�o e�dh e�nai protim�tero�
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�� Kef�laio �� Orism�c kai An�lush tou Probl�matoc Epilog�c

twn dunat�n tim�n pou mpore� na p�rei to e�roc z�nhc� Aut� mpore� na k�nei to

pr�blhma epilog�c uphres�ac apagoreutik� pol�ploko�

Gi� aut� jewro�me �ti gia k�je m�so up�rqei �na diakrit� s�nolo epip�dwn

poi�thtac� Aut� h aplopo�hsh den e�nai perioristik�� Sthn pr�xh oi katanalwt�c

epil�goun uphres�ec lamb�nontac up�yh proseggistik� diakrit� ep�peda poi�thtac�

Gia na g�nei aut� pio saf�c� ac p�roume to par�deigma tou e�rouc z�nhc � Gia �nan

qr�sth den up�rqei ousiastik� diaforopo�hsh an sto termatik� tou lamb�nei rujm�

l�yhc dedom�nwn ��kbps � 
�kbps� Ja parathr�sei� �mwc� shmantik� diafor� an ap�

��kbps� l�bei 
�kbps� Aut� shma�nei �ti e�nai realistik� na upoj�soume to s�nolo

twn epip�dwn poi�thtac �ti e�nai diakrit��

M�a epipl�on aplo�steush pou k�noume e�nai �ti gia �la ta m�sa up�rqei

�na enia�o kai afhrhm�no diakrit� s�nolo epip�dwn poi�thtac �p�q� to s�nolo

twn qarakthrism�n f�risth� pol� kal�� kal�� m�triag�� Aut� e�nai logik� afo�

sqed�n gia opoiod�pote agaj� mporo�n na eisaqjo�n diakrito� qarakthrismo� thc

poi�tht�c tou� Fusik� h apeik�nish tou afhrhm�nou sun�lou epip�dwn poi�thtac se

param�trouc dikt�ou � kwdikopo�hshc tou m�sou diaf�rei ap� m�so se m�so kai sth

genik� per�ptwsh mpore� na mhn e�nai tetrimm�nh�

Qwr�c na xefe�goume ap� thn pragmatik�thta upoj�toume �ti up�rqei �mesoc

tr�poc t�toiac apeik�nishc gia �louc touc paroqe�c� Aut� sthn pr�xh isq�ei kai

mpore� na aposafhniste� me to par�deigma twn stajer�n eik�nwn� H poi�thta

stic stajer�c eik�nec apotele�tai ap� stoiqe�a �pwc oi diast�seic� o arijm�c twn

diaforetik�n qrwm�twn pou apeikon�zontai� klp� Aut� mporo�n na metafrasto�n

�mesa se m�gejoc dedom�nwn� �stw kai proseggistik�� an�loga me thn teqnolog�a

kwdikopo�hshc �jpeg� bmp� klp�� To pr�blhma� �mwc� pou anak�ptei e�nai �ti mpore�

o k�je paroq�ac na apeikon�zei me diaforetik� tr�po ta diakrit� ep�peda poi�thtac

se param�trouc dikt�ou � param�trouc kwdikopo�hshc twn m�swn�

Gia na uperbo�me aut� th duskol�a� eis�goume ak�ma m�a aplo�steush�

Upoj�toume �ti gia k�je m�so up�rqei koin�c �ap� touc paroqe�c� tr�poc apeik�nishc

twn diakrit�n epip�dwn poi�thtac se qarakthristik� dikt�ou � kwdikopo�hshc

m�sou� Gia par�deigma� eik�nec �risthc poi�thtac ap� d�o diaforetiko�c paroqe�c

pr�pei na e�nai mh diaforopoi�simec� Aut�� an kai den e�nai ap�luta akrib�c� mpore�

na prosegg�sei thn pragmatik�thta an jewr�soume �ti �loi oi paroqe�c uphresi�n
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���� H Prosfer�menh Uphres�a ��

�qoun ft�sei per�pou sta �dia ep�peda teqnolog�ac� Aut� e�nai logik�� afo� sth

s�gqronh epoq� up�rqei antagwnistik� perib�llon paroq�c uphresi�n kai eure�a

di�dosh thc gn�shc kai thc teqnolog�ac� Sto par�deigma tou e�rouc z�nhc� aut�

shma�nei �ti �loi oi paroqe�c mporo�n na prosf�roun ta �dia �nw kai k�tw �ria

gia to rujm� l�yhc dedom�nwn� Ara� h perioq� tim�n sthn opo�a apeikon�zontai ta

diakrit� ep�peda poi�thtac e�nai h �dia gia �louc touc paroqe�c� Gia na g�nei ak�ma

pio xek�jaro� sto par�deigma twn stajer�n eik�nwn� an �loi oi paroqe�c diaj�toun

tic pio s�gqronec teqnolog�ec kwdikopo�hshc �jpeg� klp� kai parous�ashc �oj�nec

uyhl�c an�lushc�� t�te� �pwc kai me to e�roc z�nhc� h en l�gw apeik�nish mpore� na

e�nai koin� gia �louc� Ara� mporo�me na jewr�soume efikt� thn koin� apeik�nish twn

diakrit�n epip�dwn poi�thtac se param�trouc dikt�ou � kwdikopo�hshc twn m�swn�

Sth m�qri t�ra perigraf� den �qei anaferje� h apa�thsh gia tic uphres�ec na

e�nai hlektronik�c� 	Ena par�deigma mh hlektronik�c uphres�ac gia thn opo�a e�nai

efarm�simec oi protein�menec id�ec� e�nai h d�smeush dwmat�wn gia dianukt�reush�

H d�smeush aut� mpore� na g�netai ap� makri� m�sw k�poiou hlektroniko� dikt�ou

plhrofori�n� To dwm�tio mpore� na jewrhje� wc �na s�nolo ap� epim�rouc stoiqe�a

ta opo�a diaforopoio�n thn poi�thta thc prosfer�menhc uphres�ac� T�toia stoiqe�a

mpore� na e�nai h topojes�a tou dwmat�ou� oi diast�seic tou� o exoplism�c tou�

klp� Ep�shc� auto� tou e�douc h uphres�a mpore� na prosf�retai ap� pollo�c

antagwniz�menouc paroqe�c� Mpore� na dei kane�c �ti oi aplopoi�seic pou eis�game

parap�nw e�nai efarm�simec kai se aut� thn per�ptwsh� An kai aut� h uphres�a den

e�nai hlektronik�� h diapragm�teus� thc mpore� na g�nei hlektronik�� me th qr�sh

antipros�pwn� Epipl�on� h �parxh diakrit�n kathgori�n poi�thtac dieukol�noun th

s�gkrish twn sunduasm�n kai th diapragm�teush m�sw antipros�pwn�

Oi uphres�ec� loip�n� stic opo�ec anafer�maste sto ex�c� e�nai hlektronik�c�

enno�ntac �ti mporo�n na parousiasjo�n m�sw k�poiou hlektroniko� m�sou

�p�q� upologist�� kai na metadojo�n m�sw k�poiac thlepikoinwniak�c upodom�c

hlektronik�c teqnolog�ac �Internet� ATM� klp�� Ep�shc� jewro�me wc diakrit�

s�nolo epip�dwn poi�thtac twn m�swn� to s�nolo twn qarakthrism�n f�risth� pol�
kal�� kal�� m�triag� Ta ep�peda aut� aforo�n ep�peda kwdikopo�hshc twn m�swn

�p�q� an�lush eik�nac� arijm�c qrwm�twn� klp��	Ena m�so mpore� na e�nai akolouj�a

eik�nwn �video� sunodeu�menh ap� �qo� �qoc� stajer� eik�na � apl� ke�meno �text��
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M�so Ep�pedo Poi�thtac

Video kal�

	Hqoc pol� kal�

Eik�na �risth

P�nakac ���� Hlektronik� Yphres�a

M�a hlektronik� uphres�a apotele�tai ap� �na s�nolo agaj�n pou onom�zoume

m�sa kaj�na ap� ta opo�a mpore� na diaforopoie�tai wc proc thn poi�tht� tou�

H poi�thta en�c m�sou jewro�me �ti �qei diakrit�c diabajm�seic� �pwc to s�nolo

twn qarakthrism�n f�risth� pol� kal�� kal�� m�triag� Ep�shc� mpore� na

lhfje� ap� ton �njrwpo m�sw en�c hlektroniko� m�sou �p�q� upologist�� kai

na metaferje� p�nw ap� k�poia thlepikoinwniak� upodom� �Internet� ATM� klp��

Sth genik� per�ptwsh m�sa ja mporo�san na jewrhjo�n kai �lla stoiqe�a� �pwc� gia

par�deigma� ta �java script	 stic uphres�ec t�pou �Web	� Mpore� k�poioc qr�sthc

na apait�sei sugkekrim�na qarakthristik� gia to m�gej�c touc� ti epitr�petai na

k�noun � ak�ma na apagore�sei thn ekt�les� touc� Par� �la aut�� ja perioristo�me

sta m�sa pou anaf�rame parap�nw� afo�� afen�c e�nai ta sunhj�stera m�sa pou

sunant�me sthn pr�xh� afet�rou den mac endiaf�roun ta eidik� qarakthristik�

tou k�je m�sou� all� h dunat�thta diab�jmishc thc poi�tht�c touc� Ston p�naka

��� fa�netai �na par�deigma m�ac uphres�ac me sugkekrim�na apaito�mena ep�peda

poi�thtac gia k�je m�so� Epipl�on� upoj�toume �ti h uphres�a pou lamb�nei o

qr�sthc e�nai egguhm�nh wc proc thn poi�tht� thc�

Ep�shc� up�rqei kai h dunat�thta gia apa�thsh diaforetiko� sunduasmo� gia

diaforetik� perieq�meno uphres�ac� Efex�c jewro�me �ti h en l�gw uphres�a e�nai

eid�seic� �tan o qr�sthc na apaite� diaforetik� sunduasm� m�swn kai poi�thtac gia

k�je jematik� perioq�� p�q� gi politik� epikair�thta kai gia ajlhtik��

O p�nakac ��� mpore� na e�nai m�roc thc kwdikopo�hshc twn protim�sewn tou

qr�sth pou katagr�fontai sto arqe�o proswpik�n protim�se�n tou� �pwc ja

do�me sthn upopar�grafo ������ Me b�sh thn plhrofor�a pou peri�qetai se aut�

to arqe�o� o hlektronik�c antipr�swpoc mpore� na gnwr�zei kai na maja�nei th

sumperifor� tou qr�sth gia na mpore� na ton mimhje�� �stw kai proseggistik��

kat� th diapragm�teush� To pr�blhma pou prok�ptei t�te� e�nai h exe�resh tou
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kal�terou dunato� kai realistiko� tr�pou kwdikopo�hshc thc sumperifor�c tou

qr�sth sto arqe�o proswpik�n protim�sewn� Aut� to pr�blhma exet�zoume sthn

ep�menh par�grafo�

��� O Qr�sthc

Oi qr�stec �qoun kentrik� shmas�a sto pr�blhma pou exet�zoume� Kaj�nac ap�

auto�c �pwc or�same to endeiktik� sen�rio �bl� par� ���� lamb�nei m�a hlektronik�

uphres�a m�sw en�c termatiko� topik� � ap� ap�stash me th bo�jeia k�poiac

thlepikoinwniak�c upodom�c� Thn uphres�a thn agor�zei ap� touc kat�llhlouc

paroqe�c� H epilog� tou sunduasmo� thc uphres�ac kai tou paroq�a� g�netai me b�sh

k�poio krit�rio� To krit�rio aut� mpore� na e�nai h megistopo�hsh thc qrhsim�thtac�

h elaqistopo�hsh tou k�stouc � h megistopo�hsh tou kajaro� of�louc� To kajar�

�feloc� genik�� endeikn�ei to bajm� qrhsim�thtac tou qr�sth ap� thn uphres�a pou

lamb�nei se sq�sh me to k�stoc agor�c thc� Aut� posotikopoie�tai kai ekfr�zetai

se qrhmatik�c mon�dec� op�te kai or�zetai wc to kajar� k�rdoc tou qr�sth ap� th

l�yh thc uphres�ac�

NB �S� � Utility �S�� TC �S� �

�pou to NB �S� �Net Bene�t� sumbol�zei to kajar� �feloc wc sun�rthsh tou

sunduasmo� uphres�ac S kai Utility �S�� e�nai h qrhsim�thta �ekfrasm�nh se

qrhmatik�c mon�dec� pou ekfr�zei �bl� kef� �� thn ikanopo�hsh tou qr�sth ap�

th l�yh tou sunduasmo� uphres�ac S� anex�rthta ap� to k�stoc agor�c thc to

opo�o sumbol�zetai wc TC �S� �Total Charge� � Ap� aut� ta meg�jh� pr�pei na

kajoriste� h qrhsim�thta� Utility �S�� Stic ep�menec upoparagr�fouc ja or�soume

�na proseggistik� mont�lo gia tic an�gkec tou senar�ou pou or�same�

����� Idanik� Sun�rthsh Qrhsim�thtac

H sumperifor� tou qr�sth kwdikopoie�tai �bl� kef� ��� me th sun�rthsh

qrhsim�thtac� h opo�a sthn idanik� per�ptwsh mpore� na apotele� m�a l�sta ap�

sunduasmo�c uphres�ac� taxinomhm�nh wc proc thn prot�mhsh tou qr�sth gia k�je

sunduasm�� Enallaktik�� ja mporo�se se k�je sunduasm� na apeikonisje� �nac
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arijm�c pou ekfr�zei to bajm� thc prot�mhshc tou qr�sth� An to krit�rio epilog�c

tou qr�sth e�nai h megistopo�hsh tou kajaro� of�louc� t�te o arijm�c aut�c pr�pei

na iso�tai me ta qr�mata pou e�nai diatejeim�noc na d�sei o qr�sthc gia ton k�je

sunduasm� uphres�ac�

H parap�nw idanik� per�ptwsh� an kai apeikon�zei akrib�c tic protim�seic

tou qr�sth� en�qei duskol�ec pou thn kajisto�n anef�rmosth� Kat	arq�n�

sthn per�ptwsh pou oi bajmo� eleujer�ac tou probl�matoc� dhlad� ta m�sa

kai oi diaforopoi�seic sthn poi�tht� touc� e�nai arketo�� t�te h epilog� tou

b�ltistou sunduasmo� g�netai exairetik� pol�plokh� afo� o arijm�c �lwn twn

dunat�n sunduasm�n exart�tai ekjetik� ap� to pl�joc twn bajmo�c eleujer�ac�

T�toio m�gejoc plhrofor�ac e�nai apagoreutik�� Idia�tera gia �nan hlektronik�

antipr�swpo� o opo�oc mpore� na e�nai metakino�menoc� aux�nei shmantik� to

k�stoc metafor�c dedom�nwn kai thn kajust�rhsh sth diaqe�rish thc taxinomhm�nhc

l�stac�� Epipl�on� gia thn kataskeu� aut�c thc l�stac e�nai apara�thth h sundrom�

tou qr�sth wc proc ton kajorism� tou meg�jouc thc qrhsim�thtac �se qrhmatik�c

mon�dec � apl� se bajm� prot�mhshc� gia k�je sunduasm� uphres�ac me sqetik�c

erwt�seic�

Den e�nai� �mwc� to m�gejoc thc plhrofor�ac to m�no pr�blhma� An

upoj�soume �ti eis�getai �na n�o m�so� t�te h l�sta ja pr�pei na epanakataskeuaste�

kai na upologisto�n oi n�oi sunduasmo� ap� thn arq�� Aut� pou e�nai ak�ma pio

d�skolo� sthn per�ptwsh aut�� e�nai h apeik�nish thc l�stac stic protim�seic tou

qr�sth�ekfrasm�nec se qrhmatik�c mon�dec�� afo� pr�pei na erwthje� o �dioc o

qr�sthc gia k�je sunduasm� xeqwrist� �tsi �ste na prok�yei h taxin�mhsh�

Ak�ma kai an �tan dunat�c o kajorism�c thc qrhsim�thtac k�je m�sou� ja

�tan an�fikto gia ton �dio to qr�sth na gnwr�zei akrib�c tic protim�seic tou� afo�

ja �prepe na dokim�sei �louc touc dunato�c sunduasmo�c� Mporo�me� loip�n� na

jewr�soume �ti den e�nai d�kimh h qrhsimopo�hsh tou idaniko� sq�matoc gia th

�Genik�� den e�nai ap�luta apara�thto na up�rqei taxin�mhsh twn sunduasm�n� Gia par�deigma�
ant� gia taxinomhm�nh l�sta mpore� na qrhsimopoihje� f�ltro epilog�c meg�stou���� to opo�o den
taxinome� ta stoiqe�a tou� all� d�nei se qr�no O ��� to m�gisto s�mfwna me k�poio krit�rio� Par	
�la aut� den ja e�qame ousiastik� belt�wsh� Sthn per�ptwsh pou anazhte�tai o sunduasm�c me to
b�ltisto �feloc up�rqei o k�ndunoc na exetasjo�n �la ta stoiqe�a thc dom�c� afo� k�je paroq�ac
mpore� na epib�llei diaforetik�c tim�c kai �ra na pr�pei na epanakataskeu�zetai h dom�� Epom�nwc
den e�nai� sthn per�ptws� mac� t�so shmantik�c o tr�poc org�nwshc twn sunduasm�n�
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sun�rthsh qrhsim�thtac� epit�ssontac thn an�gkh gia �na proseggistik� mont�lo�

pou e�nai periss�tero realistik��

����� Proseggistik� Mont�lo

	Opwc �qei �dh anaferje� �par� ���� �nac sunduasm�c uphres�ac mpore� na peri�qei

di�forec jematik�c perioq�c ��pwc politik� � ajlhtik�� kai kajem�a ap� aut�c

mpore� na par�qetai me �na s�nolo ap� m�sa �p�q� video�� �qoc� klp�� K�je

m�so diabajm�zetai wc proc thn poi�tht� tou upoj�twntac thn �parxh en�c sun�lou

diakrit�n epip�dwn poi�thtac�

H qrhsim�thta tou qr�sth gia �nan t�toio sunduasm� profan�c exart�tai

ap� �la ta parap�nw stoiqe�a� An jewr�soume �ti ta emplek�mena m�sa e�nai

anex�rthta� t�te mporo�me na or�soume �na ajroistik� mont�lo wc proc ta

emplek�mena m�sa gia th sun�rthsh qrhsim�thtac tou qr�sthc� Aut� shma�nei �ti

arke� o qr�sthc na erwthje� m�no gia k�je m�so kai �qi gia k�je dunat� sunduasm�

gia ton kajorism� twn protim�se�n tou� To �jroisma aut� mpore� na ekfraste�� gia

�na sugkekrim�no e�doc perieqom�nou c� wc ex�c�

uc �
X

m�Mc

�cmum �qm� �����

�pou m e�nai �na m�so pou an�kei sto s�nolo twn m�swn Mc kai um �qm� e�nai h

qrhsim�thta tou m�sou m wc sun�rthsh thc poi�tht�c tou qm� Ta �cm apotelo�n ta

b�rh tou ajro�smatoc kai exart�ntai ap� to p�so shmantik� e�nai gia to qr�sth to

m�so m sto e�doc perieqom�nou c�

Gia na upologiste� h sunolik� qrhsim�thta� u �S�� en�c sunduasmo� S�

ajro�zoume �la ta uc� j�tontac kat�llhla b�rh� kc� gia k�je jematik� perioq��

u �S� �
X
c

kcuc �
X
c

kc
X

m�Mc

�cmum �qm� �����

To b�roc kc ekfr�zei p�so shmantik� e�nai to sugkekrim�no e�doc perieqom�nou

gia to qr�sth kai e�nai se morf� pososto� me
P

c kc � ��

	Oso afor� stouc suntelest�c �cm� �pwc e�pame parap�nw� ekfr�zoun

ousiastik� thn prot�mhsh tou qr�sth gia to m�so m sto sugkekrim�no e�doc

�Gia to video upoj�toume �ti upoj�toume �ti emperi�qei kai �qo sthn kwdikopo�hs� tou�
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M�so Sqetik� Qrhsim�thta

Video ���
	Hqoc ���
Eik�na ��
Ke�meno ���

P�nakac ���� Sqetik� Qrhsim�thta rcm
O suntelest�c sqetik�c qrhsim�thtac rc

m
de�qnei thn prot�mhsh tou �statistik�� m�sou

qr�sth gia to m�so m pou sumperilamb�netai se �nan sunduasm� uphres�ac gia k�poio
e�doc perieqom�nou c� Ston parap�nw p�naka fa�nontai merik�c endeiktik�c tim�c gia
ajlhtik� epikair�thta�

perieqom�nou c� Epom�nwc� idanik�� ja mporo�san na kajoristo�n me erwt�seic proc

to qr�sth� kat� th di�rkeia kataskeu�c tou arqe�ou proswpik�n protim�sewn� Ant�

gia aut�� o kajorism�c twn �cm mpore� na g�nei m�sw thc sqetik�c qrhsim�thtac

rcm an� m�so gia ton �statistik�� m�so qr�sth� Ta rcm mporo�n na exaqjo�n me

sqetik�c statistik�c mel�tec ����� Me b�sh aut�c� kaj�c kai me thn kajhmerin�

empeir�a mporo�me na kajor�soume k�poiec logik�c tim�c �P�nakac ���� gia ta rcm gia

ta m�sa pou sqet�zontai me to perieq�meno ajlhtik�c epikair�thtac� Qwr�c ap�leia

thc genik�thtac jewro�me �ti ta rcm e�nai kanonikopoihm�na� dhlad�
P

m�Mc
rcm � ��

Gia to qr�sth oi suntelest�c �cm pr�pei na ekfr�zoun kai thn proswpik� tou

prot�mhsh gia to m�so m� Oi protim�seic jewro�me �ti kwdikopoio�ntai se t�ssera

ep�peda� apa�thsh� epijum�a� adiafor�a� ap�rriyh� Ta ep�peda apa�thsh kai

ap�rriyh apotelo�n mh diapragmate�simec epilog�c� en� ta �lla d�o ekfr�zoun

elastik�c apait�seic� Ta �cm prok�ptoun ap� th susq�tish twn epip�dwn prot�mhshc

me touc suntelest�c rcm� Sthn per�ptws� mac e�nai logik� na jewr�soume �ti gia

to m�gisto ep�pedo poi�thtac �cm � rcm� Aut� shma�nei �ti antistoiqo�me to ep�pedo

prot�mhshc apa�thsh ston arijm� �� Gia ta up�loipa ep�peda� mporo�me na or�soume

�cm �
�
�
�

�
rcm gia to ep�pedo epijum�a kai �cm �

�
�
�

�
rcm gia to ep�pedo adiafor�a�

en� gia to ep�pedo ap�rriyh j�toume �cm � �� Kat�pin g�netai xan� kanonikopo�hsh

�tsi �ste
P
�cm � �� Aut�c oi tim�c apotelo�n ousiastik� thn arqikopo�hsh aut�n

twn suntelest�n� O hlektronik�c antipr�swpoc ja pr�pei na �qei th dunat�thta

na prosarm�zei aut�c tic tim�c an�loga me th qr�sh pou efarm�zei o telik�c
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�a� Elastik� Uphres�a �b� Egguhm�nh Uphres�a

Sq�ma ���� Kamp�lec Qrhsim�thtac�

Sto sq�ma aut� fa�nontai oi d�o genik�c kathgor�ec sunart�sewn qrhsimot�twn gia
uphres�ec �a�elastik�c kai �b�egguhm�nec� H kamp�lh gia tic elastik�c uphres�ec e�nai
ko�lh giat� o rujm�c a�xhshc thc qrhsim�thtac tou qr�sth mei�netai �so aux�nei h
poi�thta� Ant�stoiqa� stic egguhm�nec uphres�ec h kamp�lh prosegg�zei th bhmatik�
sun�rthsh� afo� k�tw ap� �na �rio o qr�sthc aporr�ptei thn uphres�a en� p�nw ap�
aut� h qrhsim�thta tou e�nai sqed�n stajer��

katanalwt�c �bl� Kef�laio ���

Ekt�c ap� touc suntelest�c �cm� pr�pei na kajoriste� kai h ex�rthsh thc

epim�rouc qrhsim�thtac um �ex�swsh ����� gia �na m�so m� ap� to ant�stoiqo

ep�pedo poi�thtac� Genik� upoj�toume �ti up�rqoun d�o kathgor�ec sunart�sewn

qrhsim�thtac pou sqet�zontai me to e�doc thc prosfer�menhc uphres�ac an e�nai

elastik�� � egguhm�nhc poi�thtac� Gia m�a elastik� uphres�a� h morf� thc

sun�rthshc e�nai proseggistik� a�xousa kai ko�lh �Sq�ma ���a�� en� gia m�a

egguhm�nhc poi�thtac uphres�a h morf� thc prosegg�zei th bhmatik� sun�rthsh

�Sq�ma ���b��

	Otan �nac qr�sthc lamb�nei m�a elastik� uphres�a� h qrhsim�tht� tou arqik�

aux�nei shmantik� me epipl�on e�roc z�nhc� all� aut� h a�xhsh mei�netai �so

suneq�zetai h a�xhsh tou diaj�simou e�rouc z�nhc� H sun�rthsh qrhsim�thtac

tou qr�sth gia mia t�toia uphres�a e�nai� loip�n� ko�lh afo� o rujm�c a�xhshc thc

qrhsim�thtac mei�netai �so aux�nei h poi�thta�	Ena klassik� par�deigma elastik�c

�Upenjum�zetai �ti q�rin apl�thtac jewro�me �ti �qoume m�no egguhm�nec uphres�ec� Par	
�la aut�� anafer�maste kai stic elastik�c uphres�ec� giat� sumperilamb�nontai sto �dio mont�lo
sun�rthshc qrhsim�thtac�
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uphres�ac e�nai h metafor� arqe�wn m�sw tou prwtok�llou FTP ��
��

Sthn per�ptwsh twn egguhm�nwn uphresi�n� o qr�sthc den an�qetai me�wsh

thc poi�thtac� �stw kai l�go� k�tw ap� �na el�qisto apaito�meno �rio� en� p�nw

ap� aut� h qrhsim�tht� tou e�nai sqed�n stajer�� Aut� apeikon�zei �mesa mia

pros�ggish thc bhmatik�c sun�rthshc� 	Ena par�deigma t�toiac uphres�ac e�nai h

eikonoakoustik� sundi�skeyh�video conference��

Gia na mporo�me na sugkr�noume th qrhsim�thta diaforetik�n m�swn pr�pei

na d�soume kat�llhlec tim�c sth sun�rthsh um gia ta di�fora ep�peda poi�thtac

qm� Jewro�me� loip�n� �ti gia to uyhl�tero ep�pedo poi�thtac ��risth sthn

per�ptws� mac� isq�ei um �qm� � � gia �la ta diaj�sima m�sa� Gia qamhl�tera

ep�peda poi�thtac� h tim� thc sun�rthshc mei�netai� Idanik�� ja �prepe h me�wsh

na akolouje� thn kamp�lh thc sun�rthshc qrhsim�thtac tou qr�sth gia to m�so m�

Qwr�c na xefe�goume idia�tera ap� aut�� upoj�toume �ti �tan h poi�thta mei�netai

ap� �risth se pol� kal� to um pollaplasi�zetai me ���� ap� pol� kal� se kal�

pollaplasi�zetai epipl�on me ����� �op�te um �qm� � ����� � ��� � ����� kai ap�
kal� se m�tria me �����

Aut�c oi endeiktik�c tim�c sumbad�zoun me th filosof�a twn kampul�n

tou sq�matoc ���� Stic elastik�c uphres�ec tairi�zoun afo� mei�nontai �lo

kai periss�tero kaj�c qeirotere�ei h poi�thta kai epom�nwc akoloujo�n ko�lh

sumperifor�� Ap� thn �llh meri�� gia tic egguhm�nec uphres�ec� an parathr�soume

to sq�ma ���b� bl�poume �ti h kamp�lh e�nai ko�lh sthn perioq� pou apod�qetai o

qr�sthc� �qontac k�nei thn up�jesh �ti h el�qista apodekt� poi�thta br�sketai sto

shme�o pou all�zei pr�shmo h de�terh par�gwgoc thc sun�rthshc qrhsim�thtac�

Ara� anex�rthta ap� to e�doc thc uphres�ac� h sun�rthsh qrhsim�thtac sthn perioq�

apodoq�c e�nai ko�lh� Pr�pei ep�shc na shmeiwje� �ti h mh apodekt� perioq� thc

sun�rthshc qrhsim�thtac� pou e�nai kurt�� stere�tai ousiastiko� endiaf�rontoc�

Aut� sumba�nei di�ti o rujm�c a�xhshc thc qrhsim�thtac tou qr�sth aux�nei pol�

gr�gora me thn a�xhsh thc poi�thtac odhg�ntac ton qr�sth na apaite� �lo kai

kal�terh poi�thta� me apot�lesma na egkatale�petai� telik�� aut� h perioq� �dhlad��

ousiastik� na aporr�ptetai�� E�nai� loip�n� saf�c giat� aut�c oi tim�c e�nai s�mfwnec

me tic idi�thtec twn duo eid�n sunart�sewn qrhsim�thtac� Ep�shc� oi tim�c aut�c�

�pwc kai oi tim�c pou t�jhkan gia ta �cm� e�nai arqik�c kai prosarm�zontai ap� ton
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���� O Qr�sthc ��

hlektronik� antipr�swpo �stera ap� parat�rhsh thc sumperifor�c tou qr�sth�

Gia na mpor�soume na qeiristo�me to proseggistik� mont�lo thc sun�rthshc

qrhsim�thtac ja pr�pei na to metatr�youme se qrhmatik�c mon�dec� Aut� mpore�

na g�nei an upoj�soume �ti o qr�sthc dhl�nei �na �nw �rio Wmax sto pos� twn

qrhm�twn pou e�nai diatejeim�noc na plhr�sei� Mporo�me na upoj�soume �ti

o qr�sthc e�nai diatejeim�noc na d�sei Wmax qr�mata gia ton �eur�tero dunat�

sunduasm� uphres�ac Smax� O sunduasm�c aut�c peri�qei �la ta m�sa pou den �qoun

apokleiste�� me k�je n�o sthn uyhl�terh dunat� poi�thta� E�nai� ep�shc� faner�

�ti o sunduasm�c aut�c antistoiqe� sth megal�terh tim� qrhsim�thtac� t�so sthn

pragmatik�thta �so kai sto mont�lo pou perigr�foume� H metatrop�� loip�n� se

mon�dec qrhm�twn g�netai me b�sh th sq�sh

utility �Smax� � Wmax� �����

Sunep�c gia opoiond�pote sunduasm�� S� h qrhsim�tht� tou �se mon�dec qrhm�twn�

e�nai

utility �S� � Wmax � u �S�

u �Smax�
� ���
�

�pou to u �� uplog�zetai m�sw thc ex�swshc ������ An� �mwc� parathr�soume

thn ex�swsh ������ ja do�me �ti u �Smax� � �� afo� �lec oi par�metroi e�nai

kanonikopoihm�nec kat�llhla�	Etsi� h ���
� g�netai

utility �S� � Wmax � u �S� � �����

H metatrop� aut� e�nai qr�simh� gia na mpor�sei na epiluje� swst� to pr�blhma tou

qr�sth� to opo�o ja do�me sthn upopar�grafo ����
�

To mont�lo tou qr�sth pou �qoume perigr�yei m�qri t�ra� sumplhr�netai me

to arqe�o proswpik�n protim�sewn pou perigr�foume sthn ep�menh upopar�grafo�

O hlektronik�c antipr�swpoc lamb�nei �lh thn apara�thth plhrofor�a ap� aut�

to arqe�o� gia na mpor�sei na diapragmateuje� me touc paroqe�c gia th b�ltisth

epilog� uphres�ac� Ep�shc� parathr�ntac th sumperifor� tou qr�sth enhmer�nei

tic kat�llhlec param�trouc se aut� to arqe�o �ste na proseggisto�n kal�tera oi

pragmatik�c protim�seic tou qr�sth�
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�� Kef�laio �� Orism�c kai An�lush tou Probl�matoc Epilog�c

����� Arqe�o Proswpik�n Protim�sewn

	Opwc �qoume anaf�rei o qr�sthc agor�zei �na sunduasm� uphres�ac ap� k�poion

paroq�a� ton opo�o epil�gei ap� �na s�nolo antagwniz�menwn paroq�wn� Se

aut� thn epilog�� kaj�c kai sthn epilog� tou sunduasmo� uphres�ac� pa�zei

apofasistik� r�lo o hlektronik�c antipr�swpoc� o opo�oc k�nei thn epilog� me b�sh

tic protim�seic tou qr�sth� Oi protim�seic aut�c e�nai kwdikopoihm�nec se �na arqe�o

pou onom�zetai arqe�o proswpik�n protim�sewn� To arqe�o aut� mpore� na peri�qei

di�forec plhrofor�ec gia to qr�sth� Genik�� oi plhrofor�ec aut�c mpore� na e�nai

tri�n eid�n�

� proswpik�c plhrofor�ec� �pwc �noma� die�junsh� taut�thta� klp�

� plhrofor�ec sqetik� me tic protim�seic tou qr�sth gia thn apaito�menh

uphres�a� Auto� tou e�douc h plhrofor�a e�nai pou kwdikopoie� th sumperifor�

tou qr�sth kai mac endiaf�rei periss�tero ap� tic �llec d�o kathgor�ec�

	Oson afor� stic protim�seic tou qr�sth� aut�c pr�pei na e�nai kwdikopoihm�nec

s�mfwna me to mont�lo thc sun�rthshc qrhsim�thtac pou perigr�yame parap�nw�

Eidik�tera� h plhrofor�a pou e�nai kataqwrhm�nh pr�pei na perilamb�nei�

� tic protim�seic tou qr�sth gia ta m�sa pou empl�kontai sto sunduasm� thc

apaito�menhc uphres�ac� poia m�sa apokle�ontai� poia apaito�ntai� klp�

� ta e�dh perieqom�nou thc uphres�ac kai to ep�pedo prot�mhshc gia kaj�na ap�

aut��

� to Wmax� Dhlad�� p�sa qr�mata� to pol�� e�nai diatejeim�noc na d�sei o

qr�sthc gia thn en l�gw uphres�a� Gia uphres�ec pragmatiko� qr�nou�� to

Wmax mpore� na ekfr�zei to m�gisto rujm� qrhm�twn an� mon�da qr�nou�

	Ena par�deigma arqe�ou proswpik�n protim�sewn fa�netai ston p�naka ����

Ston p�naka aut�� ekt�c ap� aut� pou anaf�rjhkan parap�nw� up�rqei kai h

d�lwsh gia m�gisth epitrept� poi�thta� Aut� sumba�nei giat� mpore� to termatik�

�H uphres�a pragmatiko� qr�nou par�qetai sto qr�sth th stigm� thc dhmiourg�ac tou
perieqom�nou thc��Ena par�deigma t�toiac uphres�ac e�nai h ap	 euje�ac met�dosh en�c podosfairiko�
ag�na�
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���� O Qr�sthc ��

� h s�ndesh tou teliko� qr�sth na �qei periorism�nec dunat�thtec kai na mhn

uposthr�zetai h parous�ash en�c m�sou se uyhl�terh poi�thta� An gia par�deigma o

qr�sthc diaj�tei m�a aspr�maurh oj�nh den �qei n�hma na l�bei �gqrwmec stajer�c

eik�nec� Eidik� per�ptwsh apotele� to apl� ke�meno� gia to opo�o upoj�toume �ti den

up�rqoun diabajm�seic poi�thtac� Pr�pei� ep�shc� na shmeiwje� �ti o qr�sthc mpore�

na dhl�sei aperi�rista meg�lo Wmax�

H teleuta�a par�metroc pou fa�netai ston p�naka ��� e�nai kai h basik�terh gia

thn ep�lush tou probl�matoc tou qr�sth� afo� kajor�zei to krit�rio epilog�c thc

apaito�menhc uphres�ac� Sthn ep�menh upopar�grafo anafer�maste analutik�tera

se aut� to z�thma�

����� To Pr�blhma Beltistopo�hshc tou Qr�sth

Skop�c tou qr�sth e�nai na k�nei thn kal�terh dunat� epilog� me b�sh k�poio

krit�rio� Jewro�me tr�a endeq�mena krit�ria epilog�c�

��� megistopo�hsh thc qrhsim�thtac� Aut� to krit�rio anaf�retai se qr�stec

pou den touc endiaf�rei kaj�lou to k�stoc agor�c thc uphres�ac � all� m�no

h poi�tht� thc� P�q� met�dosh video ap� egqe�rish kardi�c�

��� elaqistopo�hsh tou k�stouc agor�c�	Enac qr�sthc �qei oikonomik� pr�blhma

kai ton endiaf�rei na l�bei thn uphres�a me to el�qisto dunat� k�stoc�

�	� megistopo�hsh tou kajaro� of�louc� Me aut� to krit�rio �nac qr�sthc

prospaje� na beltistopoi�sei thn qrhsim�thta thc lamban�menhc uphres�ac se

sunduasm� me to k�stoc agor�c thc�

Idanik�� gia na brei o qr�sthc ton epijumht� sunduasm�� me b�sh �na ap� aut�

ta krit�ria� ja pr�pei na upolog�sei thn kr�simh par�metro �qrhsim�thta� k�stoc

agor�c� � kajar� �feloc� gia k�je sunduasm� kai gia k�je paroq�a kai na epil�xei

aut�n gia ton opo�o epitugq�netai to ant�stoiqo krit�rio�

Gia ta d�o pr�ta krit�ria� h diadikas�a e�nai sqetik� apl�� Gia th

megistopo�hsh thc qrhsim�thtac arke� na exetasjo�n oi prosfor�c m�no gia ton

eur�tero sunduasm��Smax� l�gw monotonik�thtac thc qrhsim�thtac pou �qoume
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�� Kef�laio �� Orism�c kai An�lush tou Probl�matoc Epilog�c

Epilog� Perieqom�nou

Perieq�meno Suntelest�c Prot�mhshc �kc�

Politik� ���

Ajlhtik� ���

Politistik� ��

Par�metroi M�swn gia Politik�

T�poc M�sou Ep�pedo Prot�mhshc M�gisth Poi�thta El�qisth Poi�thta

Akolouj�a Eik�nwn Apaite�tai Aristh Kal�
Stajer� Eik�na Epijume�tai Aristh Pol� Kal�

�Hqoc Apokle�etai �� ��

Ke�meno Adi�foro Den 	qei Diabajm�seic

Par�metroi M�swn gia Ajlhtik�

T�poc M�sou Ep�pedo Prot�mhshc M�gisth Poi�thta El�qisth Poi�thta

Akolouj�a Eik�nwn Apaite�tai Aristh M	tria
Stajer� Eik�na Epijume�tai Pol� Kal� Kal�

�Hqoc Adi�foro Kal� M	tria

Ke�meno Apaite�tai Den 	qei Diabajm�seic

M�gisto Plhrwt�o Pos� �Wmax�

	���drq

Krit�rio Epilog�c

Megistopo�hsh Kajaro� Of	loouc

P�nakac ���� Arqe�o Proswpik�n Protim�sewn

Ston p�naka aut�� fa�netai �na par�deigma en�c arqe�ou proswpik�n protim�sewn

tou qr�sth gia thn apaito�menh uphres�a� O qr�sthc mpore� na apaite� diaforetik�

sunduasm� uphres�ac gia k�je e�doc perieqom�nou� Ep�shc� gia k�je emplek�meno

m�so� j�tei m�gisto epitrept� ep�pedo poi�thtac� afo� mpore� to termatik� tou na �qei

periorism�nec dunat�thtec parous�ashc� T�loc� up�rqei h dunat�thta gia �peiroWmax�

upoj�sei�� Ant�stoiqa� gia to krit�rio elaqistopo�hshc tou k�stouc agor�c�

e�nai logik� na upoj�soume �ti o sunduasm�c me th mikr�terh qrhsim�thta e�nai

o fjhn�teroc� Aut� pro�poj�tei �ti oi paroqe�c qre�noun thn uyhl� poi�thta

akrib�tera ap� th qamhl�� k�ti pou ep�shc e�nai logik�� Ak�ma kai aut� h

poluplok�thta mpore� na mhn e�nai anekt� gia to qr�sth� �tan pr�pei na zht�sei kai

na sugkr�nei prosfor�c ap� pollo�c paroqe�c��

�H up�jesh aut� e�nai pol� logik� afo� e�nai pol� sunhjism�no sthn pr�xh oi akrib�teroi
sunduasmo� na e�nai kal�teroi�

�O arijm�c twn paroq�wn mpore� na e�nai p�ra pol� meg�loc� �pwc gia par�deigma oi stajmo�
met�doshc �qou se pragmatik� qr�no �real audio��
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���� O Qr�sthc ��

To tr�to krit�rio e�nai sqetik� pio pol�ploko� Or�zoume� kat� arq�n� to

kajar� �feloc en�c sunduasmo� S pou par�qetai ap� ton paroq�a P sto qr�sth�

me qrhsim�thta Utility �S�� me tim� agor�c TCP �S�� wc

NBP �S� � Utility �S�� TCP �S� � �����

St�qoc tou qr�sth e�nai h megistopo�hsh tou kajaro� of�louc NBP �S�� Me �lla

l�gia to pr�blhma pou pr�pei na l�sei o qr�sthc e�nai

max
S�P

fNBP �S�g � max
S�P

fUtility �S�� TCP �S�g � �����

Gia aut� to pr�blhma den e�nai profan�c efarm�simec� prosegg�seic �pwc

aut�c gia ta �lla d�o krit�ria� Ed� o b�ltistoc sunduasm�c mpore� na e�nai

opoiosd�pote� Ak�ma kai sthn per�ptwsh pou oi sunart�seic qrhsim�thtac kai

k�stouc agor�c e�nai mon�tonec wc proc thn poi�thta� to ant�stoiqo kajar� �feloc

mpore� na mhn e�nai� afo� to k�stoc agor�c thc uphres�ac mpore� na kajor�zetai

auja�reta ap� touc paroqe�c� Aut�� �mwc� kajist� thn epilog� exairetik� kopiastik�

kai qronob�ra gia to qr�sth� afo� o arijm�c t�so twn sunduasm�n �so kai

twn paroq�wn mpore� na e�nai meg�loc�ekjetiko� meg�jouc�� To pr�blhma aut� to

exet�zoume algorijmik� sto kef�laio 
�

G�netai� loip�n� faner� �ti o qr�sthc ousiastik� adunate� na epil�xei b�ltista

me b�sh ta parap�nw krit�ria� H adunam�a aut� g�netai megal�terh �tan oi

emplek�menoi paroqe�c e�nai apomakrusm�noi� T�te h kajust�rhsh thc k�je

diapragm�teushc aux�nei shmantik�� me apot�lesma na mei�netai h qrhsim�thta tou

qr�sth kai �ra h qrhsim�thta tou gia thn apaito�menh uphres�a�

Oi duskol�ec aut�c� mporo�n na xeperasto�n me th qr�sh en�c hlektroniko�

antipros�pou� o opo�oc mpore� na k�nei th zhto�menh beltistopo�hsh kal�tera�

	Opwc ja do�me sto Kef�laio 
 mpore� na antimetwp�sei pol� apotelesmatik� to

pr�blhma beltistopo�hshc ������ Sthn ep�menh par�grafo perigr�foume sunoptik�

ta qarakthristik� en�c t�toiou hlektroniko� antipros�pou�
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�� Kef�laio �� Orism�c kai An�lush tou Probl�matoc Epilog�c

��� O Hlektronik�c Antipr�swpoc

O hlektronik�c antipr�swpoc� �pwc �qoume dei �bl� kef� ��� apotele� �na aut�nomo

pr�gramma pou� sthn prokeim�nh per�ptwsh� �qei wc st�qo na antiproswp�sei to

qr�sth sthn epilog� thc b�ltisthc uphres�ac� Oi idi�thtec pou mpore� na �qei

dieukol�noun kai k�noun pol� pio apotelesmatik� th diadikas�a epilog�c sunduasmo�

uphres�ac kai paroq�a� Mpore� na upolog�sei gr�gora touc sunduasmo�c me b�sh

tic protim�seic tou qr�sth kai na diapragmateuje� par�llhla me �louc touc paroqe�c�

p�q�� dhmiourg�ntac poll�c par�llhlec upodiergas�ec kajemi� ap� tic opo�ec energe�

anex�rthta� Epipl�on� mpore� na up�rqei h dunat�thta aut�c oi upodiergas�ec na

metakino�ntai stic topojes�ec twn paroq�wn wc pist� ant�grafa tou patriko�

antipros�pou kai na diapragmate�ontai topik� thn paroq� thc uphres�ac�

H sqed�ash tou antipros�pou pr�pei na e�nai t�toia �ste na mh dhmiourgo�ntai

n�a shmantik� probl�mata� Kat� arq�n� wc logismik�� katanal�nei p�rouc ston

k�mbo tou paroq�a kai ja qrewje� gia aut�� H qr�wsh aut� pr�pei na e�nai amelht�a

se sq�sh me to k�stoc thc paroq�c tou perieqom�nou uphres�ac� Ep�shc� pr�pei

oi leitourg�ec tou antipros�pou na mhn ephre�zoun thn qrhsim�thta tou qr�sth�

Pr�pei� dhlad� na epitugq�netai h b�ltisth epilog� tou sunduasmo� uphres�ac qwr�c

na eis�gontai shmantik�c kajuster�seic� T�loc� e�nai apara�thto o antipr�swpoc

na gnwr�zei tic protim�seic tou qr�sth kai an�loga me th sumperifor� tou� na

prosarm�zei tic kat�llhlec param�trouc sto arqe�o proswpik�n protim�sewn�

Sto 
o kef�laio perigr�foume m�a pros�ggish gia m�a sqed�n b�ltisth epilog�

sunduasmo� uphres�ac me b�sh to krit�rio megistopo�hshc tou kajaro� of�louc�

en� sto kef�laio � exet�zoume thn per�ptwsh epanadiapragm�teushc thc �dh

pareq�menhc uphres�ac me dunat�thta anaprosarmog�c tou sunduasmo� � ak�ma kai

diakop�c thc�
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Kef�laio �

Diadikas�a Epilog�c Sunduasmo�

Uphres�ac

��� Diadikas�a Epilog�c

H diadikas�a epilog�c thc apaito�menhc uphres�ac perilamb�nei diadoqik�c erwt�seic

kai apant�seic metax� tou hlektroniko� antipros�pou kai twn paroq�wn thc

uphres�ac� Gia na mpore� na diapragmate�etai taut�qrona me �louc touc paroqe�c�

o antipr�swpoc dhmiourge� �na jugatrik� antipr�swpo gia k�je �nan ap� auto�c� Oi

jugatriko� antipr�swpoi mpore� na e�nai ant�grafa tou patriko�� Se per�ptwsh pou

den e�nai� pr�pei na diaj�toun thn el�qisth apaito�menh plhrofor�a gia na mpore� na

g�nei h diapragm�teush� Ep�shc� mporo�n na �qoun th dunat�thta na metanaste�oun

stic topojes�ec twn paroq�wn qwr�c aut� e�nai ap�luta apara�thto� Aut� ja

bohjo�se ston periorism� tou meg�jouc plhrofor�ac pou apaite�tai na metaferje�

m�sw dikt�ou� eidik� se peript�seic pou h diapragm�teush diarke� arket��

K�je jugatrik�c antipr�swpoc� �stera ap� th diapragm�teush epil�gei �nan

protein�meno b�ltisto sunduasm� ap� ton ant�stoiqo paroq�a� H diapragm�teush

aut� e�nai endiaf�rousa m�no �tan to krit�rio epilog�c e�nai h beltistopo�hsh

tou kajaro� of�louc� Stic �llec d�o peript�seic o b�ltistoc sunduasm�c e�nai

gnwst�c �mesa �aut�c me th megal�terh qrhsim�thta� � aut�c me to mikr�tero

k�stoc agor�c��

H basik� id�a tou algor�jmou �qei wc ex�c� arqik� upolog�zetai to kajar�

��
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�feloc� gia k�poio sunduasm� uphres�ac o opo�oc jewre�tai to arqik� shme�o thc

diadikas�ac� An o sunduasm�c aut�c ikanopoie� k�poia sunj�kh� wc proc to krit�rio

pou �qei j�sei o qr�sthc� t�te aut�c prote�netai wc b�ltistoc kai epistr�fetai

ston patrik� antipr�swpo� Alli�c� suneq�zetai h diapragm�teush me k�poion �llo

sunduasm�� Oi sunduasmo� pou epistr�fontai ap� touc jugatriko�c antipros�pouc

sugkentr�nontai ap� ton patrik� antipr�swpo o opo�oc apofas�zei ton sunduasm� ��

touc sunduasmo�c� pou ja protaje� ston telik� qr�sth wc b�ltistoc� Stic ep�menec

paragr�fouc anafer�maste m�no sthn per�ptwsh pou to krit�rio epilog�c e�nai h

megistopo�hsh tou kajaro� of�louc�

��� Epilog� Sunduasmo� M�gisthc Wfelim�thtac

H ane�resh tou b�ltistou sunduasmo�� gia thn per�ptwsh megistopo�hshc tou

kajaro� of�louc� ja mporo�se na epiteuqje� me th qr�sh tou exantlhtiko�

algor�jmou� Se aut� thn per�ptwsh� o antipr�swpoc �dhlad�� oi jugatriko� tou�

zht�ei ap� touc paroqe�c tim�c gia �louc touc dunato�c sunduasmo�c kai me b�sh

aut�c tic tim�c� upolog�zei ta kajar� of�lh twn sunduasm�n� Kat�pin� epil�gei to

sunduasm� me to megal�tero kajar� �feloc�

O alg�rijmoc aut�c d�nei ton kal�tero dunat� sunduasm� qwr�c� �mwc�

na e�nai apodotik�c upologistik�� H kajust�rhsh gia ton upologism� �lwn

twn dunat�n sunduasm�n mpore� na mhn e�nai apodekt� ap� ton telik� qr�sth�

Ep�shc� diaisjhtik�� fa�netai na e�nai shmantik� spat�lh aut�c o upologism�c�

afo� m�no �nac ap� touc sunduasmo�c ja epilege� telik�� Ak�ma� �mwc� kai an

qrhsimopoi�soume ton exantlhtik� alg�rijmo to er�thma pou t�jetai e�nai an �qei

n�hma na anazhto�me to b�ltisto sunduasm��

Sto prohgo�meno kef�laio e�dame �ti den e�nai dunat� na gnwr�zoume to akrib�c

mont�lo gia th sun�rthsh qrhsim�thtac tou qr�sth kai or�same �na ant�stoiqo

proseggistik�� Aut� shma�nei �ti to kal�tero pou mpore� na k�nei �nac mhqanism�c

epilog�c e�nai na brei �nan proseggistik� b�ltisto� Ex�llou aut� sumba�nei kai

�tan o qr�sthc �diapragmate�etai	 qwr�c th bo�jeia hlektroniko� antipros�pou

kaj�c e�nai d�skolo na ektim�sei akrib�c tic protim�seic tou� Aut�� mpore� na

to k�nei m�no �stera ap� makroqr�nia qr�sh me poll�c dokim�c� op�te o qr�sthc
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��� Epilog� Sunduasmo� M�gisthc Wfelim�thtac ��

maja�nei kai sugkl�nei proc to pragmatik� b�ltisto �kai p�li qwr�c ap�luth

akr�beia�� Kat� thn �dia �nnoia kai o hlektronik�c antipr�swpoc mpore� na diaj�tei

k�poia diadikas�a ekm�jhshc �bl� kef �� kai na sugkl�nei proc ton pragmatik�

b�ltisto sunduasm� parakolouj�ntac th sumperifor� tou qr�sth�

����� Protein�menh Diadikas�a Epilog�c

Sthn paro�sa ergas�a prote�netai �nac alg�rijmoc o opo�oc den exet�zei �louc touc

dunato�c sunduasmo�c� Exet�zei me eurestik� tr�po m�no orism�nouc elp�zontac na

ft�sei pol� s�ntoma sto b�ltisto � se k�poion sqed�n b�ltisto� O alg�rijmoc

aut�c anapt�qjhke sta pla�sia tou �rgou MONTAGE ���� se sunergas�a me thn

Anna Kur�koglou� H diadikas�a xekin�ei ap� �na sunduasm� kai metaba�nei proc

geitoniko�c �so belti�netai to kajar� �feloc� Me aut�n ton tr�po� ousiastik�

o alg�rijmoc termat�zei m�lic sunant�sei �na topik� m�gisto tou kajaro� of�louc

kaj�c exet�zei touc sunduasmo�c� Up�rqei� �mwc� per�ptwsh na up�rqoun kai �lla

topik� m�gista� Par� �la aut�� h apot�mhsh thc ep�doshc tou algor�jmou �qei de�xei

�ti stic periss�terec ap� aut�c tic periss�terec peript�seic ja d�sei �na sunduasm�

kont� sto b�ltisto�

To arqik� shme�o thc diadikas�ac e�nai o eur�teroc dunat�c sunduasm�c�

Aut�c o sunduasm�c �qei th megal�terh qrhsim�thta� Upoj�toume �ti metax� d�o

sunduasm�n me to �dio kajar� �feloc� o qr�sthc protim�ei aut� me th megal�terh

qrhsim�thta� Ara o sunduasm�c ston opo�o ja stamat�sei o alg�rijmoc ja

�qei s�goura th megal�terh qrhsim�thta ap� auto�c me to �dio kajar� �feloc�

Ousiastik�� aut� h up�jesh shma�nei �ti h qrhsim�thta �qei megal�tero �b�roc	

ap� to k�stoc agor�c�

Xekin�ntac� loip�n� o alg�rijmoc ap� ton eur�tero dunat� sunduasm��

prospaje� na metabe� se �na geitonik� mei�nontac monadia�a to diakrit� ep�pedo

poi�thtac en�c ap� ta emplek�mena m�sa� An aut� h met�bash odhg�sei se belt�wsh

tou kajaro� of�louc � t�te epiqeire�tai perait�rw me�wsh thc poi�thtac� H �lh

diadikas�a stamat�ei �tan den up�rqei topik� belt�wsh tou kajaro� of�louc�

O alg�rijmoc� qwr�c na d�nei p�nta to b�ltisto sunduasm� e�nai arket�

gr�goroc afo� exet�zei �na mikr� upos�nolo �lwn twn dunat�n sunduasm�n� H

ekt�les� tou mpore� na epitaqunje� ak�ma periss�tero� an teje� m�a oriak� tim�
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gia to kajar� �feloc� p�nw ap� thn opo�a o ant�stoiqoc sunduasm�c jewre�tai

ikanopoihtik�c�	Ena t�toio kat�fli mpore� na kajoriste� statistik� parathr�ntac

tic epilog�c tou qr�sth� Sthn par�grafo pou akolouje� perigr�fetai analutik�tera

o protein�menoc alg�rijmoc epilog�c�

��� Leptomer�c Perigraf� tou Algor�jmou gia thn

Epilog� Sunduasmo� M�gisthc Wfelim�thtac

O alg�rijmoc gia thn epilog� sunduasmo� ektele�tai

ap� touc jugatriko�c antipros�pouc� oi opo�oi m�lic dhmiourghjo�n arq�zoun th

diadikas�a diapragm�teushc me touc paroqe�c� Arqik�� loip�n� upolog�zetai o

sunduasm�c me th megal�terh qrhsim�thta� Aut�c� �pwc anaf�rame parap�nw� e�nai

to shme�o ekk�nhshc tou algor�jmou� O paroq�ac lamb�nei m�a a�thsh gia prosfor�

uphres�ac kai anakoin�nei ston ant�stoiqo jugatrik� antipr�swpo �na sunolik�

k�stoc agor�c� Sthn per�ptwsh uphresi�n pragmatiko� qr�nou� o paroq�ac mpore�

na anakoin�nei rujm� k�stouc� kaj�c den e�nai gnwst� h akrib�c di�rkeia thc

uphres�ac�

H anako�nwsh tou k�stouc agor�c thc uphres�ac� d�nei ston antipr�swpo


ant�grafo th dunat�thta na upolog�sei to kajr� �feloc pou antistoiqe� sto

sugkekrim�no sunduasm�� An o sunduasm�c aut�c e�nai ikanopoihtik�c� t�te d�nei

aut�n wc pr�tash ston patrik� antipr�swpo� Sthn per�ptwsh pou to kajar�

�feloc auto� tou sunduasmo� den e�nai arket� ikanopoihtik�� upolog�zontai �loi

oi geitoniko� sunduasmo� an�mesa stouc opo�ouc anazhte�tai k�poioc pou �qei

megal�tero kajar� �feloc ap� ton arqik� sunduasm��

To qarakthristik� stoiqe�o thc met�bashc ap� �na sunduasm� se �na

geitonik� tou e�nai h me�wsh thc qrhsim�thtac tou sunduasmo�� Aut� mpore� na

g�nei e�te mei�nontac to diakrit� ep�pedo poi�thtac k�poiou m�sou� e�te apalo�fontac

�na m�so ap� to sunduasm�� Opwc e�dame sto prhgo�meno kef�laio ta ep�peda

prot�mhshc gia �na m�so mpore� na e�nai diapragmate�sima �epijum�a� adiafor�a�

� �qi �apa�thsh� apokleism�c�� H afa�resh en�c m�sou mpore� na g�nei m�no an h

prot�mhsh tou qr�sth gia aut� e�nai diapragmate�simh�
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��� Leptomer�c Perigraf� tou Algor�jmou gia thn Epilog� Sunduasmo�

M�gisthc Wfelim�thtac ��

Oi d�o aut�c peript�seic el�ttwshc thc qrhsim�thtac� mac odhgo�n ston

orism� d�o kathgori�n geitonik�n sunduasm�n� H m�a kathgor�a anaf�retai

sth me�wsh twn diakrit�n epip�dwn poi�thtac kai touc ant�stoiqouc sunduasmo�c

touc onom�zoume ge�tonec pr�thc t�xhc� Gia na mpore� na qarakthriste� �nac

sunduasm�c� A� ge�tonac pr�thc t�xhc en�c �llou� B� ja pr�pei na diaj�tei akrib�c

ta �dia m�sa sta �dia diakrit� ep�peda poi�thtac ekt�c ap� �na kai monadik� m�so

sto opo�o h poi�thta na diaf�rei kat� �na ep�pedo ap� to ant�stoiqo tou sunduasmo�

B� Pr�pei ep�shc na shmeiwje� �ti h me�wsh se k�poio ep�pedo poi�thtac mpore� na

g�nei m�no ef�son den parabi�zetai to kat�tero epitrept� �rio poi�thtac pou �qei

or�sei o qr�sthc� Ant�stoiqa� sthn per�ptwsh apaloif�c en�c m�sou o sunduasm�c

pou prok�ptei onom�zetai ge�tonac de�terhc t�xhc�

Me b�sh aut�n to diaqwrism�� o alg�rijmoc or�sthke �tsi �ste na ektele�tai

se d�o diaforetik�c katast�seic� thn kat�stash me�wshc poi�thtac kai thn

kat�stash afa�reshc m�sou� Gia l�gouc apl�thtac ja tic anaf�roume wc

kat�stash poi�thtac �QoS mode� kai kat�stash m�sou �media mode�� ant�stoiqa�

kat�stash poi�thtac� O alg�rijmoc arqik� br�sketai se kat�stash poi�thtac�

Aut� shma�nei �ti �tan jewrhje� o tr�qwn sunduasm�c mh ikanopoihtik�c� t�te

epiqeire�tai h me�wsh thc poi�thtac en�c m�sou kat� �na diakrit� ep�pedo�	Otan

g�nei aut�� prok�ptei �nac n�oc sunduasm�c uphres�ac o opo�oc e�nai ge�tonac

pr�thc t�xhc wc proc ton prohgo�meno� An aut�c o sunduasm�c den �qei

shmantik� megal�tero kajar� �feloc ap� thn ant�stoiqh tou prohgo�menou�

t�te anazhte�tai �nac �lloc ge�tonac pr�thc t�xhc� Se per�ptwsh pou kan�nac

ap� auto�c den odhge� se belt�wsh tou kajaro� of�louc� t�te o alg�rijmoc

anaqwre� ap� thn kat�stash poi�thtac kai metaba�nei se kat�stash m�sou�

H met�bash aut� g�netai� ep�shc� �tan den mpore� na meiwje� �llo h poi�thta

kanen�c m�sou�

H seir� me thn opo�a exet�zontai oi ge�tonec pr�thc t�xhc bas�zetai sthn

up�jesh pou �qoume k�nei� jewr�ntac �ti ap� d�o sunduasmo�c me �sa kajar�

of�lh protim�tai aut�c me th megal�terh qrhsim�thta� Prospaj�ntac o

alg�rijmoc na mei�sei �so to dunat� lig�tero th qrhsim�thta thc uphres�ac�

taxinome� kat� fj�nousa seir� touc ge�tonec wc proc th qrhsim�thta kai

touc exet�zei �nan proc �nan� zht�ntac ant�stoiqec prosfor�c� M�lic� breje�
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k�poioc ge�tonac pou belti�nei to kajar� �feloc� t�te epanalamb�netai h

parap�nw diadikas�a me arqik� sunduasm� ton tr�qonta�

kat�stash m�sou� Me par�moio tr�po� upolog�zontai pr�ta �loi oi ge�tonec

de�terhc t�xhc tou tr�qontoc sunduasmo�� An h afa�resh opoioud�pote m�sou

den odhg�sei se belt�wsh thc qrhsim�thtac� t�te o alg�rijmoc termat�zetai

epistr�fontac ton tr�qonta sunduasm� an aut�c �qei jetik� sunolik� kajar�

�feloc� An o sunduasm�c �qei arnhtik� kajar� �feloc� t�te de d�netai kam�a

prosfor� ston patrik� antipr�swpo� Arnhtik� kajar� �feloc shma�nei �ti

to k�stoc agor�c tou sunduasmo� e�nai as�mforo gia to qr�sth� An breje�

k�poioc ge�tontac de�terhc t�xhc opo�oc �qei megal�tero kajar� �feloc ap�

ton tr�qonta� t�te o alg�rijmoc metaba�nei xan� se kat�stash afa�reshc

epip�dou poi�thtac kai ektele�tai me arqik� shme�o ton tr�qonta sunduasm��

	Ena shmantik� pleon�kthma auto� tou algor�jmou e�nai to �ti de qrei�zetai

na upologisto�n oi qrhsim�thtec �lwn twn exetaz�menwn sunduasm�n kai zht�

prosfor�c gia geitoniko�c sunduasmo�c m�no an den �qei breje� k�poioc pou na

belti�nei to kajar� �feloc� Aut� sumba�nei giat� o alg�rijmoc xekin� ap� ton

eur�tero dunat� sunduasm� o opo�oc �emperi�qei	 �louc touc up�loipouc up� thn

�nnoia �ti mporo�n na paraqjo�n ap� aut�n me m�a seir� monadia�wn mei�sewn

diakrit�n epip�dwn poi�thtac � apaloif�n m�swn�

Ax�zei na shmei�soume �ti an h qr�wsh e�nai ajroistik� wc proc ta m�sa

kai ta ep�peda poi�thtac� t�te to m�gisto kajar� �feloc mpore� na exaqje�

megistopoi�ntac ta epim�rouc of�lh twn m�swn� O sunduasm�c pou ja protein�tan

ja �tan o kal�teroc dunat�c� Aut�� �mwc� h pros�ggish den e�nai swst� kaj�c

pro�poj�tei �ti o antipr�swpoc gnwr�zei to mhqanism� qr�wshc tou paroq�a�

Epipl�on� o paroq�ac mpore� na efarm�zei k�poia politik� ekpt�sewn kai �ra na

mhn efarm�zetai k�poio ajroistik� mont�lo qr�wshc� O protein�menoc alg�rijmoc

leitourge� anex�rthta ap� ta sq�mata qr�wshc twn paroq�wn� k�ti pou ton kajist�

exairetik� eu�likto� Sto Par�rthma 

 parat�jetai h austhr� perigraf� tou

algor�jmou se yeudok�dika me �louc touc apara�thtouc orismo�c�

K�je jugatrik�c antipr�swpoc ektele� ton parap�nw alg�rijmo kai epistr�fei

�na sunduasm� uphres�ac o opo�oc e�nai sqed�n b�ltistoc gia ton ant�stoiqo
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paroq�a� O patrik�c antipr�swpoc sugkentr�nei tic prot�seic twn jugatrik�n tou

kai epil�gei to sunolik� b�ltisto sunduasm�� An up�rqoun kai �lloi sunduasmo�

�ap� auto�c pou sun�lexe� pou �qoun th m�gisth tim� kajaro� of�louc� t�te

epil�getai aut�c me th m�gisth qrhsim�thta� afo� �pwc �qoume anaf�rei� h

qrhsim�thta jewro�me �ti �qei megal�tero �b�roc	 ap� to k�stoc agor�c thc

uphres�ac� Stic ep�menh par�grafo suzhte�tai h jewrhtik� kai h peiramatik�

axiol�ghsh tou protein�menou algor�jmou�

��� Jewrhtik� Axiol�ghsh

Sthn par�grafo aut� g�netai jewrhtik� axiol�ghsh tou protein�menou algor�jmou�

Apodeikn�etai �ti e�nai sqetik� gr�goroc �poluwnumik�c� kai h ap�fas� tou� k�tw

ap� realistik�c upoj�seic� taut�zetai me thn b�ltisth epilog��

����� Idi�thtec

Or�zoume mia sq�sh di�taxhc sto s�nolo twn sunduasm�n uphres�ac� Or�zoume

�ti o sunduasm�c x kuriarqe�� tou sunduasmo� y �sumb� x � y� �tan� gia k�je

diaforetik� perieq�meno uphres�ac� o x peri�qei �la ta m�sa pou peri�qei kai o y �gia

to �dio perieq�meno� se diakrit� ep�peda poi�thtac ta opo�a den e�nai �qeir�tera	

ap� ta ant�stoiqa tou sunduasmo� y�

Ep�shc� k�noume thn up�jesh �ti h qr�wsh pou efarm�zetai ap� touc paroqe�c

�qei tic parak�tw idi�thtec an x � y�

�	Ena opoiod�pote m�so �to opo�o den emperi�qetai stouc x� y� kost�zei

periss�tero �tan sumperilhfje� sto sunduasm� y ap� �so ston x�

� Gia �na m�so to opo�o an�kei kai ston x kai ston y� kost�zei periss�tero h

anab�jmish thc poi�thtac tou sto sunduasm� y ap� �so ston x�

Pol� suqn� sthn pr�xh efarm�zontai t�toiou e�douc politik�c ap� touc paroqe�c

d�nontac �tsi k�nhtra stouc pel�tec na agor�soun megal�terec uphres�ec�

�H �nnoia thc kuriarq�ac prok�ptei ap� to �ti o kur�arqoc sunduasm�c 
peri�qei� ton ant�stoiqo
kuriarqo�meno� kat� thn �nnoia �ti o de�teroc mpore� na dhmiourghje� ap� ton pr�to me mia seir�
ap� monadia�ec mei�seic thc qrhsim�thtac tou pr�tou�
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	Eqei apodeiqje� ���� �ti an �la ta m�sa e�nai apaito�mena �dhl� apagore�etai

na apaloifje� k�poio kat� thn ekt�lesh tou algor�jmou�� t�te o sunduasm�c

uphres�ac pou epil�gei o protein�menoc alg�rijmoc kuriarqe� tou ant�stoiqou

sunduasmo� pou epil�gei o exantlhtik�c alg�rijmoc�

H de�terh idi�thta tou algor�jmou pro�poj�tei �ti o paroqe�c efarm�zoun

ajroistik� qr�wsh wc proc ta m�sa kai ta diaforetik� tm�mata perieqom�nwn� Aut�

e�nai mia eidik� per�ptwsh twn idiot�twn thc qr�wshc pou anaf�rontai parap�nw�

Apodeikn�etai ���� �ti o sunduasm�c pou epil�gei o protein�menoc alg�rijmoc

taut�zetai me to b�ltisto�

����� To Pr�blhma

Sth genik� per�ptwsh� �pou de g�netai kam�a up�jesh gia th qr�wsh pou efarm�zoun

oi paroqe�c� to pr�blhma epilog�c tou sunduasmo� uphres�ac me to m�gisto kajar�

�feloc peri�qei ekjetik� pl�joc tim�n kajaro� of�louc pou pr�pei �sth qeir�terh

per�ptwsh� na elegqjo�n �loi� Aut� sumba�nei giat� de gnwr�zoume ek twn prwt�rwn

kan�na stoiqe�o � idi�thta gia ton tr�po pou t�jetai to k�stoc agor�c miac

uphres�ac� O m�noc tr�poc na to m�joume e�nai na rwt�soume ton paroq�a gia k�je

sunduasm� uphres�ac�

Sthn per�ptwsh pou upoj�toume �ti h qr�wsh pou efarm�zoun oi paroqe�c

e�nai ajroistik� kai �ti to kajar� �feloc e�nai amf�tono wc proc ta ep�peda

poi�thtac� t�te �pwc anaf�rjhke parap�nw o alg�rijmoc prote�nei p�nta to b�ltisto

sunduasm�� Aut� shma�nei se aut� thn per�ptwsh to pr�blhma �qei poluwnumik�

poluplok�thta kai m�lista grammik�� O �c
q�� wc proc ton arijm� twn jematik�n

perioq�n� twn emplekom�nwn m�swn kai twn epip�dwn poi�thtac� Aut� exhge�tai ap�

to gegon�c �ti sth qeir�terh per�ptwsh o b�ltistoc sunduasm�c ja prok�yei ap� th

diadoqik� el�ttwsh �lwn twn epip�dwn poi�thtac gia �la ta m�sa�

O protein�menoc alg�rijmoc �qei per�pou tetragwnik� poluplok�thta �bl�

parak�tw� giat� de lamb�nei up�yh kam�a ap� tic parap�nw upoj�seic� me apot�lesma

na pr�pei na k�nei periss�terec pr�xeic�
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����� O Alg�rijmoc kai h Poluplok�tht� tou

Sthn par�grafo aut� parousi�zetai o protein�menoc alg�rijmoc se morf�

yeudik�dika kaj�c kai h an�lush thc poluplok�tht�c tou wc proc th qeir�terh

dunat� per�ptwsh�

Orism�c ����� �Diadikas�a Upologismo� Qrhsim�thtac� Gia �na sunduasm�

x � C or�zetai h diadikas�a �pr�gramma� ComputeUtility�x�� h opo�a upolog�zei

th qrhsim�thta tou sunduasmo� x�

Orism�c ����� �Anako�nwsh K�stouc Agor�c� Gia �na sunduasm� x � C

or�zetai h diadikas�a �pr�gramma� TakeCharge�x�� kat� thn opo�a o antipr�swpoc

lamb�nei ap� ton paroq�a m�a tim� agor�c gia to sunduasm� uphres�ac x� Gia

thn per�twsh aut�c thc diadikas�ac apaite�tai h dunat�thta epikoinwn�ac tou

antipros�pou me ton paroq�a�

Orism�c ����� �Upologism�c Geit�nwn� Gia �na sunduasm� x � C kai

m�a metablht� Mode � fQoS�Mediag or�zetai h diadikas�a �pr�gramma�

ComputeNeighbors�x� u�x��Mode�� An Mode � QoS� t�te upolog�zontai oi

ge�tonec pr�thc t�xhc tou x� alli�c upolog�zontai oi ge�tonec de�terhc t�xhc tou

x� H diadikas�a aut� epistr�fei m�a l�sta ap� sunduasmo�c� Ep�shc� upolog�zei

th qrhsim�thta k�je geitonik� sunduasm� kai epistr�fei �na p�naka P me tic

ant�stoiqec tim�c gia k�je geitonik� sunduasm�� Ed� h qrhsim�thta k�je geitoniko�

sunduasmo� upolog�zetai e�kola me b�sh th qrhsim�thta tou sunduasmo� x pou e�nai

�dh gnwst��

Orism�c ����� Gia �na s�nolo sunduasm�n N � C or�zetai h diadikas�a

MinUDNeighb�N�� h opo�a epistr�fei to sunduasm� x � N me th megal�terh

qrhsim�thta�

Alg�rijmoc

A 
 Widest�Protim�seic Qr�sth��

u�A� 
 ComputeUtility�A��

c�A� 
 TakeCharge�A��
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NB�A� 
 u�A� � c�A��

Mode 
 
QoS��

forever

begin

if �A is not 
considered�� then

Flag A as 
considered��

�Neighbors� u� 
 ComputeNeighbors�A� u�A�� Mode��

found 
 
FALSE��

while �Neighbors is not empty� do

begin

B 
 MinUDNeighb�Neighbors��

c�B� 
 TakeCharge�B��

NB�B� 
 u�B� � c�B��

if �NB�B� � NB�A�� then

begin

found 
 
TRUE��

break�

end

end while

if �found 

 
TRUE�� then

begin

A 
 B�

Mode 
 
QoS��

end

else if �Mode 

 
QoS�� then

Mode 
 
Media�

else

break�

end forever

An�lush Poluplok�thtac
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Gia thn an�lush thc ep�doshc tou protein�menou algor�jmou jewro�me thn

qeir�terh dunat� per�ptwsh� kat� thn opo�a oi protim�seic tou qr�sth perilamb�noun

�la ta dunat� m�sa se diapragmate�simh morf� �dhl� mh apaito�mena� me �la ta

diakrit� ep�peda poi�thtac na e�nai epitrept��

	Estw 
 o arijm�c �lwn twn emplek�menwn m�swn an� jematik� perioq�� c

o arijm�c �lwn twn perieqom�nwn kai q o arijm�c �lwn twn diakrit�n epip�dwn

poi�thtac twn m�swn plhn tou keim�nou� Kat� arq�n� ax�zei na shmei�soume

�ti o exantlhtik�c alg�rijmoc ja ex�taze �louc touc dunato�c sunduasmo�c� O

arijm�c aut�n twn sunduasm�n e�nai ekjetik�c� qc�� �ra kai h poluplok�thta tou

exantlhtiko� algor�jmou e�nai ekjetik��

	Eqoume� loip�n� ta ex�c shme�a�

� O upologism�c thc qrhsim�thtac tou eur�terou dunato� sunduasmo� apaite�

O �c� 
� pr�xeic �prosj�seic kai pollaplasiasmo�c�� Aut� prok�ptei �mesa

ap� ton orism� thc sun�rthshc qrhsim�thtac gia �na sunduasm� x�

u �x� �Wmax �
X
c

kc
X
m

�cmum �qm�

Gia na upologiste� h en l�gw qrhsim�thta� upolog�zetai to parap�nw dipl�

�jroisma� O upologism�c tou um �qm� mporo�me na upoj�soume �ti g�netai

se O ��� afo� �qoume upoj�sei �ti h apeik�nish sta diakrit� ep�peda poi�thtac

e�nai anex�rthth ap� ton ek�stote sunduasm� kai �ra mporo�me na jewr�soume

�ti �qei pro�pologiste��

� O upologism�c twn geit�nwn �ComputeNeighbors�A�u�A��Mode�� �qei

poluplok�thta O �c� 
�� Kat� arq�n oi upologismo� thc qrhsim�thtac en�c

ge�tona mporo�n na g�noun se �qr�no	 O ��� afo� arke� na upologiste� to

up�loipo pou prok�ptei ap� thn monadia�a diafor� touc ap� to sunduasm� A�

tou opo�ou th qrhsim�thta gnwr�zoume �dh� Ep�shc� afo� h monadia�a me�wsh

thc qrhsim�thtac en�c sunduasmo� �qei poluplok�thta O ���� h ap�dosh aut�c

thc diadikas�ac e�nai an�logh tou arijmo� twn pijan�n geit�nwn tou A� An

o alg�rijmoc br�sketai se kat�stash afa�reshc poi�thtac �Mode � QoS�

t�te upolog�zontai oi ge�tonec pr�thc t�xhc� Auto� e�nai to pol� t�soi �soc

e�nai o arijm�c �lwn twn m�swn gia k�je e�doc perieqom�nou� dhlad� c � 
�
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An o alg�rijmoc br�sketai se kat�stash afa�reshc m�sou �Mode � Media�

t�te upolog�zontai oi ge�tonec de�terhc t�xhc� Ed� o arijm�c twn geit�nwn

e�nai �lec oi dunat�c peript�seic afa�reshc en�c kai m�no m�sou gia k�je e�doc

perieqom�nou� Aut�c o arijm�c e�nai kai p�li to pol� c�
� Ara� o upologism�c
twn geit�nwn �qei poluplok�thta O �c� 
�� T�loc gia l�gouc ap�doshc oi

sunduasmo� pou par�gontai taxinomo�ntai wc proc th qrhsim�tht� touc� Ara

h poluplok�thta aut�c thc diadikas�ac e�nai O �c
log �c
���

� H ane�resh tou ge�tona me th megal�terh qrhsim�thta

�MinUDNeighb�Neighbors�� mpore� na upologiste� se qr�no O ���� kaj�c

to s�nolo twn sunduasm�n e�nai taxinomhm�no�

� To pl�joc twn epanal�yewn tou eswteriko�

while e�nai to pol� �so kai to pl�joc twn geit�nwn pou upolog�sthkan ap�

thn ComputeNeighbors�A�u�A��Mode�� dhlad� O �c� 
��

� O arijm�c twn epanal�yewn forever e�nai to pol� q � 
� c� Aut� sumba�nei

di�ti sth qeir�terh per�ptwsh h epan�lhyh ja diakope� �tan �qoun apaloifje�

�la ta m�sa ap� �la ta e�dh perieqom�nwn �ta opo�a e�nai 
� c� kai epipl�on

gia kaj�na ap� aut� �qoun g�nei to pol� q mei�seic epip�dwn poi�thtac�

Ap� ta parap�nw g�netai faner� �ti h poluplok�thta tou algor�jmou

e�nai

O
�
q � �
c�� log �
c�

�
�

��	 Peiramatik� Axiol�ghsh

H peiramatik� axiol�ghsh tou protein�menou alg�rijmou �gine dhmiourg�ntac �na

perib�llon prosomo�wshc ulopoihm�no se gl�ssa PERL� Oi basiko� st�qoi twn

peiram�twn e�nai afen�c o �legqoc thc akr�beiac thc ap�fashc tou antipros�pou

se sq�sh me thn idanik� kai afet�rou oi epirro�c diaf�rwn sunjhk�n �protim�seic

qr�sth kai politik�c qr�wshc ap� touc paroqe�c� sthn ap�fash aut��
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Gia to skop� aut� prosomoi�jhkan paroqe�c me di�forec endeiktik�c politik�c

qr�wshc� O upologism�c tou k�stouc gia k�je paroq�a d�netai ap� th sq�sh�

C � FC � SC � TC �

�pou C�Charge� e�nai to sunolik� k�stoc agor�c thc uphres�ac� FC �Federa


tion Charge� e�nai to k�stoc pou prok�ptei ap� tic di�forec sunergas�ec tou

paroq�a me �llouc fore�c gia thn telik� prosfor� thc uphres�ac kai TC e�nai to

k�stoc metafor�c thc uphres�ac m�sw k�poiac thlepikoinwniak�c upodom�c� H

diaforopo�hsh twn paroq�wn afor� sthn politik� qr�wshc auto� tou k�stouc TC �

to opo�o upolog�zetai ajroistik� wc proc ta emplek�mena m�sa� To epim�rouc

k�stoc kajen�c ap� aut� ta m�sa exart�tai ap� to diakrit� ep�pedo poi�tht�c touc�

Epipl�on� mpore� na upeis�ljei kai k�poioc par�gontac �kptwshc� Pio sugkekrim�na

TC � ��Discount ���

�pou

� �
X
m

�m	m �QoS�

� e�nai to kajar� k�stoc metafor�c thc uphres�ac kai exart�tai ajroistik� ap�

to basik� k�stoc metafor�c �m k�je m�sou m kai to k�stoc 	m thc poi�thtac tou

m�sou� To k�stoc thc poi�thtac mpore� na diaf�rei ap� paroq�a se paroq�a kai �qei

ulopoihje� �tsi �ste na mpore� na e�nai sun�rthsh kurt�� ko�lh � grammik� wc proc

to diakrit� ep�pedo poi�thtac� Gia tic an�gkec twn peiram�twn qrhsimopoi�jhkan

ant�stoiqa oi sunart�seic
�
x
�

��
� �
p
x kai x� Gia aut�c tic treic peript�seic up�rqoun

�llec treic ant�stoiqec gia tic opo�ec �qei prosteje� stic arqik�c tim�c k�poia

tuqai�thta sth qr�wsh twn epip�dwn poi�thtac �me omoi�morfh katanom� e�rouc

������ ������ Ep�shc� o par�gontac �kptwshc �Discount� mpore� kuma�netai sto

di�sthma ����� ��� dhlad�� k�je paroq�ac mpore� na k�nei �kptwsh to pol� ����

H ex�rthsh tou Discount ap� to kajar� k�stoc � mpore� na e�nai ko�lh� kurt�

� grammik�� Sugkekrim�na� qrhsimopoi�jhkan oi sunart�seic ��� d� � e�
��d
� � � �

d
�
�
�

�
��

kai � � d�
�
� �pou d e�nai to m�gisto epitrept� �rio �kptwshc ����� kai 


e�nai to k�stoc tou eur�terou dunato� sunduasmo� me b�sh �la ta m�sa kai �la ta

diakrit� ep�peda poi�thtac�
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K�stoc 	Ekptwsh Ta�tish Ekpr� ��� Ex�

Ko�lo �
 ������� �����
Grammik� �
 ������� �����
Kurt� �
 ������� �����
Ko�lo Ko�lh ������� �����
Grammik� Ko�lh ������� �����
Kurt� Ko�lh ������� �����
Ko�lo Grammik� ������� �����
Grammik� Grammik� ������ ���
�
Kurt� Grammik� ������ �����
Ko�lo Kurt� ������ �����
Grammik� Kurt� ������ �����
Kurt� Kurt� ������ �����

P�nakac 
��� Peiramatik� Axiol�ghsh tou Algor�jmou Epilog�c se
S�gkrish me ton Exantlhtik��

Ston

p�naka aut� parousi�zontai sunoptik� ta apotel�smata thc peiramatik�c axiol�ghshc

tou protein�menou algor�jmou epilog�c� Ta apotel�smata aut� epibebai�noun tic

jewrhtik�c idi�thtec� en� de�qnoun �ti ta�tish apof�sewn sumba�nei sqed�n se �lec

tic peript�seic pou exet�sthkan� Epipl�on� ak�ma kai stic peript�seic pou den up�rqei

ta�tish� h epilog� tou protein�menou algor�jmou kuriarqe� tou b�ltistou sunduasmo��

Me b�sh ta parap�nw prok�ptoun �
 diaforetik�c peript�seic tr�pwn qr�wshc

pou mporo�n na exetasto�n� Gia k�je t�toia per�ptwsh sugkr�jhke h ap�fash

tou protein�menou algor�jmou me thn b�ltisth epilog� �qontac upolog�sei �lec tic

dunat�c peript�seic protim�sewn� tou qr�sth� Ta peir�mata ektel�sthkan gia �na

e�doc perieqom�nou dhmiourg�ntac ���� peript�seic protim�sewn qr�sth gia k�je

per�ptwsh sq�matoc qr�wshc�

Ston P�naka 
�� fa�nontai ta sunoptik� apotel�smata twn peiram�twn gia tic

peript�seic qwr�c tuqai�thta�� Parathro�me �ti se �lec sqed�n tic peript�seic

qr�wshc pou exet�sthkan� o sunduasm�c uphres�ac pou epil�gei o antipr�swpoc

taut�zetai me aut�n pou epil�gei o exantlhtik�c alg�rijmoc� en� stic peript�seic

pou up�rqei diafor�� o pr�toc uperisq�ei tou de�terou� Ta apotel�smata aut�

��Eqei anaferje� sto kef�laio � h up�jesh �ti up�rqoun t�ssera diakrit� ep�peda poi�thtac gia
k�je m�so� plhn tou keim�nou� �akolouj�a eik�nwn� �qoc� stajer� eik�na kai ke�meno��

�Ta apotel�smata me tuqai�thta parousi�zoun apl� mia mikr� allo�wsh twn parap�nw�
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epibebai�noun tic idi�thtec pou anaf�rjhkan sthn prohgo�menh par�grafo kai

epipl�on de�qnoun �ti h ta�tish twn apof�sewn g�netai kai se peript�seic pou den

�qoun tekmhriwje� jewrhtik�� Aut� fa�netai kur�wc ap� tic peript�seic stic opo�ec

up�rqei politik� �kptwshc kai den e�nai apara�thta amf�tono to kajar� �feloc wc

proc ta diakrit� ep�peda poi�thtac� Ep�shc� e�nai faner� �ti h stajer�thta wc

proc thn ap�fash tou protein�menou algor�jmou e�nai sqed�n t�sh �sh kai tou

exantlhtiko��
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Kef�laio �

Epanadiapragm�teush Kat� th

Di�rkeia Paroq�c thc Uphres�ac

	�� Orism�c tou Probl�matoc

Se �na perib�llon ele�jerhc oikonom�ac� �pou k�je ont�thta thc agor�c energe�

aut�noma� o st�qoc en�c katanalwt� e�nai h beltistopo�hsh thc euhmer�ac tou�

Eidik�tera� �nac qr�sthc thlepikoinwniak�n uphresi�n� epijume� th megistopo�hsh

tou kajaro� of�louc ap� th lamban�menh uphres�a� O hlektronik�c antipr�swpoc

me ton alg�rijmo epilog�c pou anapt�qjhke sto kef�laio 
 epil�gei ek m�rouc tou

qr�sth �na sunduasm� uphres�ac pou stic periss�terec peript�seic e�nai b�ltistoc

wc proc to krit�rio tou kajaro� of�louc�

H epilog�� �mwc� aut� �gine me b�sh k�poio sugkekrim�no � ektim�meno

sunolik� k�stoc gia �lh thn uphres�a� Wst�so� kat� th di�rkeia paroq�c thc

uphres�ac� h qr�wsh kai oi protim�seic tou qr�sth mporo�n na metablhjo�n� Se aut�

thn per�ptwsh� gia na ikanopoihje� h apa�thsh tou qr�sth gia megistopo�hsh tou

kajaro� of�louc tou� e�nai apara�thth h epanex�tash thc kat�stashc thc paroq�c

thc uphres�ac kai an krije� apara�thto na g�nei epanepilog�� Ep�shc� aut� mpore� na

e�nai qr�simo se peript�seic upob�jmishc thc paroq�menhc poi�thtac� p�q� l�gw

bl�bhc tou dikt�ou� E�nai profan�c �ti h epanepilog� ja �tan �na pol�ploko

kaj�kon� toul�qiston gia �na mh eidik� qr�sth� Epom�nwc ja �tan qr�simo thn

epanadiapragm�teush aut� na thn ektel�sei o hlektronik�c antipr�swpoc�


�




� Kef�laio �� Epanadiapragm�teush Kat� th Di�rkeia Paroq�c thc Uphres�ac

H epanadiapragm�teush gia mia �dh lamban�menh uphres�a pr�pei g�netai m�lic

aniqneuje� k�poia shmantik� metabol� tou kajaro� of�louc� thc opo�ac to mont�lo

�qei oriste� �Kef� �� wc

NB �S� � U �S�� C �S� �����

�pou S e�nai o sunduasm�c uphres�ac pou lamb�nei o qr�sthc� Kat� th di�rkeia

paroq�c thc uphres�ac e�nai pijan� na metablhje� to kajar� �feloc NB l�gw

metabol�c e�te thc qrhsim�thtac U �S� tou qr�sth e�te tou k�stouc agor�c C �S� tou

sunduasmo� uphres�ac S� M�lic g�nei antilhpt� mia t�toia metabol�� o antipr�swpoc

pr�pei na exet�sei to endeq�meno epanepilog�c sunduasmo� uphres�ac�

Mia pr�th sk�yh mac odhge� sthn apl� l�sh thc epanekt�leshc tou algor�jmou

epilog�c �Kef� 
� ap� thn arq�� Aut� den epibar�nei shmantik� to upologistik�

k�stoc thc diadikas�ac afo�� �pwc �qoume dei� o alg�rijmoc epilog�c e�nai arket�

s�ntomoc� Par� �la aut� diaisjhtik� fa�netai na g�netai k�poia upologistik�

spat�lh� kaj�c h epanekt�lesh tou algor�jmou shma�nei �ti ja exetasjo�n

sunduasmo� uphres�ac pou �qoun �dh exetasje�� Epom�nwc� �na er�thma pou t�jetai

e�nai an up�rqei tr�poc epanepilog�c qwr�c na ekteleste� o alg�rijmoc � toul�qisto

na mhn ekteleste� �loc� Me �lla l�gia� ti plhrofor�a mpore� na apojhke�ei o

antipr�swpoc ap� thn arqik� diapragm�teush� �tsi �ste na mpore� me k�poiec apl�c

sunj�kec na mpore� na epil�xei �mesa �nan n�o sunduasm� uphres�ac � na apofas�sei

�ti pr�pei na diathr�sei aut�n pou �qei �dh� Ax�zei ep�shc na shmeiwje� �ti an o

hlektronik�c antipr�swpoc e�nai metakino�menoc ja apaithje� epanametak�nhs� tou�

Oi uphres�ec gia tic opo�ec diapragmate�etai o antipr�swpoc mporo�n na

diakrijo�n se aut�c me gnwst� �� toul�qiston probl�yimh� qronik� di�rkeia

kai�� sunolik� �gko plhrofor�ac kai stic up�loipec� Gia gia na prok�youn

endiaf�ronta apotel�smata sth de�terh per�ptwsh upoj�toume �ti to k�stoc agor�c

thc uphres�ac mpore� na ekfr�zetai se tim� an� mon�da qr�nou �p�q� ��drq�sec�

kai�� tim� an� mon�da �gkou �p�q� ��drq�byte�� Me thn �dia logik� h sun�rthsh

qrhsim�thtac kai to kajar� �ofeloc tou qr�sth ekfr�zontai se rujm� an� qr�no �

�gko� Epom�nwc� ed� h epanadiapragm�teush g�netai l�gw metabol�c tou rujmo�

qr�wshc e�te tou rujmo� qrhsim�thtac tou qr�sth�

An� �mwc� e�nai gnwst�c aut�c oi par�metroi� t�so to k�stoc agor�c �so kai

h qrhsim�thta tou qr�sth exart�ntai ap� to qr�no kai ton �gko plhrofor�ac pou
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���� Orism�c tou Probl�matoc 
�

�qei par�ljei ap� thn �narxh paroq�c thc uphres�ac� Sthn per�ptwsh aut�� gia thn

epanadiapragm�teush� o antipr�swpoc pr�pei na l�bei up�yh tou to posost� thc

uphres�ac pou �qei �dh l�bei o qr�sthc kai to upoleip�meno k�stoc� Gia na g�nei

aut�� upoj�toume �ti o antipr�swpoc diathre� �na proseggistik� mont�lo kajaro�

of�louc �pwc to �����

NB �S� t� v� � U �S� t� v�� C �S� t� v� �����

�pou t e�nai o qr�noc pou �qei par�ljei ap� th stigm� �narxhc paroq�c thc uphres�ac

kai v e�nai o �gkoc plhrofor�ac thc uphres�ac pou �qei �dh l�bei o qr�sthc� Me b�sh

aut�� h epanadiapragm�teush ja g�nei �tan to upoleip�meno k�stoc diaforopoihje�

ap� aut� pou �dh �qei ektimhje� � sumbe� to �dio me thn upoleip�menh qrhsim�thta

tou qr�sth�

	Eqontac up�yh ta parap�nw� ta erwt�mata pou t�jentai sqetik� me thn

epanadiapragm�teush� dedom�nhc miac metabol�c tou kajaro� of�louc NB e�nai�

�a� up� poiec apl�c �upologistik�� sunj�kec mpore� o antipr�swpoc na apofas�sei

na diathr�sei to sunduasm� uphres�ac pou �qei �dh epil�xei� Me �lla l�gia

up� poiec sunj�kec o alg�rijmoc epilog�c ja pr�teine ton �dio sunduasm�

uphres�ac�

�b� poia e�nai h el�qisth plhrofor�a pou mpore� na krat�ei o antipr�swpoc kat�

thn arqik� ekt�lesh tou algr�jmou epilog�c �tsi �ste na mpor�sei na p�rei

mia t�toia ap�fash�

�g� an pr�pei na ekteleste� ap� thn arq� o alg�rijmoc epilog�c� h ex�tash twn

sunduasm�n pr�pei na xekin�sei ap� ton eur�tero dunat� �bl� 
� � ap� k�poion

�llo sunduasm� ston opo�o ja �ftane o�twc � �llwc o alg�rijmoc�

Stic ep�menec paragr�fouc diaqwr�zoume to pr�blhma se d�o peript�seic�

Sthn pr�th� upoj�toume �ti o paroq�ac efarm�zei ajroistik� qr�wsh anex�rthth

gia k�je m�so pou peri�qetai sto sunduasm� uphres�ac� en� sth de�terh to sq�ma

qr�wshc e�nai �gnwsto ston antipr�swpo�
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�� Kef�laio �� Epanadiapragm�teush Kat� th Di�rkeia Paroq�c thc Uphres�ac

	�� Epanadiapragm�teush me Ajroistik� Qr�wsh

	Opwc anaf�rjhke parap�nw� h epanadiapragm�teush thc pareq�menhc uphres�ac

energopoie�tai �tan metablhje� to kajar� �feloc NB� Aut� mpore� na sumbe� l�gw

metabol�c thc qrhsim�thtac tou qr�sth � l�gw metabol�c tou k�stouc agor�c�

Sthn par�grafo aut� upoj�toume �ti o paroq�ac efarm�zei politik� qr�wshc t�toia

pou to k�stoc k�je m�sou pou empl�ketai sto sunduasm� e�nai anex�rthto ap� ta

up�loipa� Se aut� thn per�ptwsh kai to sunolik� k�stoc thc uphres�ac prok�ptei

ap� to �jroisma twn epim�rouc kost�n kai aut� e�nai gnwst� ston hlektronik�

antipr�swpo�

Ep�shc� arqik� upoj�toume thn apl� per�ptwsh pou h sun�rthsh qrhsim�thtac

tou qr�sth de metab�lletai� Aut� e�nai logik� gia thn per�ptwsh �pou h di�rkeia kai

o �gkoc thc uphres�ac den e�nai gnwst�� op�te kai anafer�maste se stajer� �rujm�	

qrhsim�thtac� Sthn per�ptwsh pou e�nai gnwst� aut� ta meg�jh� h qrhsim�thta tou

qr�sth gia thn upoleip�menh uphres�a suneq�c elatt�netai�

����� Stajer� Sun�rthsh Ikanopo�hshc

	Estw� loip�n� �ti o hlektronik�c antipr�swpoc �qei epil�xei� ek m�rouc tou qr�sth�

ap� ton paroq�a �na sunduasm� uphres�ac thc morf�c f�m�QoS�g� dhlad�� �na
s�nolo zeug�n kaj�na ap� ta opo�a dhl�nei �na m�so �p�q� video� kai to ant�stoiqo

diakrit� ep�pedo poi�thtac� Gia l�gouc apl�thtac kai qwr�c ap�leia thc genik�thtac

jewro�me thn per�ptwsh m�ac jematik�c perioq�c� Kat� th di�rkeia paroq�c thc

uphres�ac g�netai k�poia metabol� stic tim�c qr�wshc orism�nwn ap� ta ze�gh tou

parap�nw sun�lou� Gia na apant�soume to er�thma �a� pou t�jhke sthn par�grafo

���� ja exet�soume arqik� thn apl� per�ptwsh pou h metabol� aut� g�netai se �na

diakrit� ep�pedo poi�thtac en�c m�sou�

	Opwc �qoume de� �Kef� 
� o alg�rijmoc epilog�c �pwc �qei oriste� arq�zei

ap� �na arqik� sunduasm� kai elatt�nontac stadiak� ta ep�peda poi�thtac twn

emplek�menwn m�swn el�gqei th metabol� tou kajaro� of�louc tou qr�sth� O

termatism�c tou algor�jmou g�netai �tan de beltiwje� perait�rw to kajar� �feloc�

Met� th allag� sthn tim� en�c m�sou� o alg�rijmoc ja p�rei thn �dia ap�fash an

de metablhjo�n oi endi�mesec apof�seic sta prohgo�mena b�mata� Gia na sumba�nei
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���� Epanadiapragm�teush me Ajroistik� Qr�wsh ��

aut� arke� oi diafor�c kajaro� of�louc pou �sunant�	 o alg�rijmoc se k�je

b�ma na diathr�soun to �dio pr�shmo� A	ra arke� o antipr�swpoc na upolog�sei

ek n�ou �lec ta of�lh twn sunduasm�n pou ex�tase kai na el�gxei kai p�li tic

diafor�c twn kajar�wn of�lwn twn diadoqik�n sunduasm�n� Aut� pro�poj�tei �ti

o antipr�swpoc �qei apojhke�sh �louc touc sunduasmo�c pou exet�sthkan kat� thn

ekt�lesh tou algor�jmou�

Sthn per�ptwsh� �mwc� pou exet�zoume aut� den e�nai apara�thto� Ef�son

upoj�same �ti h qr�wsh e�nai ajroistik� wc proc ta emplek�mena m�sa to k�stoc

agor�c en�c sunduasmo� S �qei th morf�

C �S� �
X
m�S

cm �qm� �����

�pou cm e�nai to k�stoc agor�c tou m�sou m sto diakrit� ep�pedo poi�thtac qm�

Epipl�on� an jumhjo�me �ti to mont�lo qrhsim�thtac pou diathre� o antipr�swpoc

gia to qr�sth e�nai ep�shc ajroistik� wc proc ta m�sa�

u �S� �
X
m�S

�muqos �qm� ���
�

prok�ptei �ti kai kajar� �feloc tou qr�sth ap� to sunduasm� S e�nai ep�shc

ajroistik� wc proc ta m�sa m�

NB �S� �
X
m�S

NBm �qm� �
X
m�S

�cm �uqos �qm�� cm �qm�� �����

Me �lla l�gia to sunolik� �feloc NB �S� tou sunduasmo� S mpore� na analuje� ta

�epim�rouc	 kajar� of�lh NBm twn m�swn m�

	Eqontac up�yh ta parap�nw� ekmetaleu�maste �ti ta b�mata tou algor�jmo�

g�nontai metax� geitonik�n k�mbwn �Kef� 
�� Oi ge�tonec pr�thc t�xhc peri�qoun ta

�dia m�sa sta �dia ep�peda poi�thtac ekt�c ap� �na m�so sto opo�o diaf�roun kat�

�na kai monadik� diakrit� ep�pedo poi�thtac� Aut� shma�nei �ti h diafor� kajaro�

of�louc metax� d�o geit�nwn pr�thc t�xhc e�nai �sh me th diafor� twn epim�rouc

of�lwn NBm twn m�swn� H diafor�� �mwc� aut� exart�tai m�no ap� th metabol�

 P thc tim�c en�c m�sou�

Ara� an o paroq�ac anakoin�sei metabol� sthn tim� en�c m�sou mj sto

ep�pedo poi�thtac qi� arke� na elegqjo�n oi diafor�c kajaro� of�louc  NB pou

ephre�zontai ap� th metabol�  P � O antipr�swpoc mpore� na diathre� �na p�naka�
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�� Kef�laio �� Epanadiapragm�teush Kat� th Di�rkeia Paroq�c thc Uphres�ac

q� � q� q� � q� q� � q� q� � q� q� � q� q� � q� q� � q�

m�  
	�

��  

	�

��  

	�
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	�

��

m�  
	�

��  

	�

��  

	�

��

m�

m�  
	�

��

P�nakac ���� Epanadiapragm�teush me Ajroistik� Qr�wsh kai Stajer�
Sun�rthsh Ikanopo�hshc

�pwc o P�kanac ���� stou opo�ou tic kat�llhlec j�seic sumplhr�nei tic diafor�c

kajaro� of�louc pou parathro�ntai se k�je met�bash tou algor�jmou epilog�c�

K�je gramm� tou P�naka ��� antistoiqe� se �na m�so �sumbolik� m�� m�� klp�

kai k�je st�lh antistoiqe� se el�ttwsh epip�dou poi�thtac �sumbolik� q�� q�� klp�

� se ap�rriy� tou �q��� Oi ken�c j�seic antistoiqo�n se metab�seic pou den

el�gqjhkan kat� th diadikas�a tou algor�jmou� 	Eqontac aut� thn plhrofor�a�

o antipr�swpoc mpore� na sumper�nei o alg�rijmoc epilog�c ja �pairne thn �dia

ap�fash an ektelo�ntan ap� thn arq� an isq�oun kai oi treic parak�tw sunj�kec�

sgn
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	j

i���i

�
� sgn
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	j
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�����
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i�� � P
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H sunj�kh ����� exasfal�zei �ti h met�bash ap� to am�swc megal�tero ep�pedo

poi�thtac se aut� sto opo�o �gine h metabol� thc tim�c param�nei apodekt� �dhlad�

 i���i � ��� H ����� exasfal�zei �ti h am�swc ep�menh met�bash param�nei �pwc kai

prin� en� h ����� el�gqei to endeq�meno ap�rriyhc tou m�sou mj� An �stw kai m�a

ap� aut�c tic sunj�kec den isq�ei� t�te h ap�fash tou algor�jmou mpore� na e�nai

diaforetik��

Ax�zei na shmeiwje� �ti mpore� na mhn or�zontai kai oi treic parap�nw sunj�kec�

Gia na g�nei aut� pio katanoht�� ac do�me m�a sugkekrim�nh per�ptwsh �Sq�ma ����

en�c m�sou�	Estw �ti oi metab�seic m�qri kai to ep�pedo kal� poi�thta belti�noun

to kajar� �feloc tou sunduasmo� pou peri�qei to exetaz�meno m�so� en� h met�bash
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���� Epanadiapragm�teush me Ajroistik� Qr�wsh ��

Excellent Very Good Good Drop

Δ43 > 0
Δ21 < 0

Δ20 < 0

Δ32 >0

Agent Selection

Low

Charge Alternation

(1)

(1)

(1)

(1)

Sq�ma ���� Par�deigma metab�sewn gia to m�so m� tou P�naka ����

se m�tria poi�thta d�noun arnhtik� diafor� kajaro� of�louc �pwc kai h pijan�

ap�rriyh tou m�sou� Aut� shma�nei �ti ston telik� sunduasm� to m�so aut� ja

br�sketai se ep�pedo kal�c poi�thtac�

	Estw� ep�shc� �ti o paroq�ac metab�llei thn tim� twn m�swn gia to ep�pedo

pol� kal� poi�thta� 	Opwc fa�netai ap� to Sq�ma ���� h met�bash  �� pou

antistoiqe� sth sunj�kh ����� den �qei elegqje� ap� ton alg�rijmo kai kat� sun�peia

den up�rqei k�poia parathro�menh diafor� kajaro� of�louc� Oi l�goi gia touc

opo�ouc den �qei exetasje� aut� h met�bash mporo�n na e�nai d�o�

�a� o alg�rijmoc �tan �ftase sto ep�pedo pol� kal�c poi�thtac brisk�tan se

kat�stash el�ttwshc poi�thtac �bl� Kef� 
��

�b� o alg�rijmoc �tan se kat�stash afa�reshc m�sou all� up�rqe k�poio �llo

m�so me mikr�terh epim�rouc qrhsim�thta� to opo�o aporr�fjhke� Met�

ap� k�je ap�rriyh m�sou o alg�rijmoc epistr�fei se kat�stash el�ttwshc

poi�thtac�

Gia thn pr�th per�ptwsh� an isq�oun oi sunj�kec ����� kai ������ t�te an

ektelo�ntan o alg�rijm�c ap� thn arq� h ap�fas� tou ja par�mene h �dia afo� de ja

up�rqe l�goc na metabe� se kat�stash afa�reshc m�sou� Ara arke� na exetasjo�n

oi sunj�kec ����� kai ������ Sth de�terh per�ptwsh h ap�rriyh k�poiou �llou m�sou

m� me mikr�terh qrhsim�thta shma�nei �ti gia eke�no to m�so h met�bash 
	�

l� �dwse
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 Kef�laio �� Epanadiapragm�teush Kat� th Di�rkeia Paroq�c thc Uphres�ac

jetik� diafor� kajaro� of�louc ��pou � e�nai to ep�pedo poi�thtac tou m��� E�nai

dunat� met� thn allag� tim�c gia to m�so m na all�xei h ap�fash gia to m��

Aut� den mpore� na g�nei di�ti ef�son ta m�sa �qoun anex�rthta epim�rouc kajar�

of�lh� h met�bash  	�

l� den ephre�zetai ap� opoiad�pote metabol� thc tim�c en�c

diakrito� epip�dou opoioud�pote �llou m�sou� Ara gia to sugkekrim�no par�deigma�

h met�bash �� de ja exetasje� ak�ma kai an ekteleste� o alg�rijmoc ap� thn arq��

Epom�nwc� se k�je per�ptwsh� o alg�rijmoc ja exet�zei tic sunj�kec ������

����� kai ������ gia �sec meab�seic el�gqjhkan kat� thn teleuta�a ekt�lesh tou

algor�jmou� An �stw kai m�a ap� aut�c parabi�zetai� t�te pr�pei na g�nei

epanadiapragm�teush thc pareq�menhc uphres�ac� An h metabol� thc tim�c �gine

se k�poio ep�pedo poi�thtac to opo�o den ephre�zei to monop�ti pou akolo�jhse o

alg�rijmoc kat� thn teleuta�a ekt�les� tou� t�te kam�a ap� tic parap�nw sunj�kec

den or�zontai kai epom�nwc den mporo�n na exetasjo�n� Se aut� thn per�ptwsh�

�mwc� o alg�rijmoc an epanektelo�ntan ja �pairne thn �dia ap�fash me prin�

Epom�nwc� de qrei�zetai na ekteleste� ap� thn arq��

Ac upoj�soume� t�ra� �ti parabi�zetai k�poia ap� tic ������ ������ ������

An gia thn ant�stoiqh met�bash h diafor� kajaro� of�louc �tan prin jetik�� h

parab�ash thc sqetik�c sunj�khc shma�nei �ti t�ra e�nai arnhtik� kai epom�nwc� o

alg�rijmoc� an ektelo�ntan ap� thn arq�� ja �llaze se eke�no to shme�o ap�fash�

An� loip�n� h parab�ash aut� afor� se met�bash ap� to am�swc megal�tero ep�pedo

qi�� poi�thtac ap� to ep�pedo qi sto opo�o g�netai h metabol� k�stouc �sunj�kh

������� t�te epanektele�tai o alg�rijmoc epilog�c me arqik� shme�o to ep�pedo

poi�thtac qi��� alli�c �sunj�kec ������������ t�jetai arqik� shme�o to ep�pedo qi�

Aut� sumba�nei di�ti h metabol� thc tim�c sto ep�pedo qi den ephre�zei tic metab�seic

m�qri to ep�pedo qi��� T�loc an parabi�zontai kai oi treic sunj�kec� wc arqik�

shme�o tou algor�jmou t�jetai to ep�pedo qi���

An o paroq�ac anakoin�sei allag� tim�n se periss�tera ap� �na m�so� t�te

exet�zontai oi �diec sunj�kec gia k�je m�so� Aut� mpore� na g�nei afo� �qoume

upoj�sei �ti efarm�zetai ajroistik� qr�wsh kai kat� sun�peia k�je m�so e�nai

anephr�asto ap� ta ta up�loipa� An parabiaste� �stw kai m�a sunj�kh gia k�poia

ap� ta m�sa t�te pr�pei na epanekteleste� o alg�rijmoc epilog�c me to kat�llhlo

arqik� shme�o�
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���� Epanadiapragm�teush me Auja�reth Qr�wsh ��

����� Metaball�menh Sun�rthsh Ikanopo�hshc

H an�lush thc prohgo�menhc upoparagr�fou bas�sthke sto gegon�c �ti h

diafor� kajaro� of�louc d�o diadoqik�n �wc proc thn ekt�lesh tou algor�jmou�

sunduasm�n ephre�zetai m�no ap� th metabol� thc tim�c se k�poio ep�pedo

poi�thtac� An metab�lletai kai h qrhsim�thta tou qr�sth �wc proc to qr�no �

�gko plhrofor�ac�� t�te oi diafor�c pou e�dame ston P�naka ��� exart�ntai kai

ap� th metabol� thc qrhsim�thtac� Sthn per�ptwsh aut� o antipr�swpoc pr�pei

na apojhke�ei �louc touc sunduasmo�c pou exet�sthkan kat� thn ekt�lesh tou

algor�jmou epilog�c� tic qrhsim�thtec kai ta k�sth touc� Se k�poia metabol� tim�c

 P en�c m�sou� mporo�n e�kola na upologisto�n ta n�a k�sth afo� ja diaf�roun

ap� ta prohgo�mena m�no wc proc to  P �

	Otan� loip�n� o paroq�ac anakoin�sei m�a metabol� tim�c se k�poio ep�pedo

poi�thtac en�c m�sou� t�te o antipr�swpoc el�gqei �lec tic metab�seic pou �ginan

kat� thn teleuta�a ekt�lesh tou algor�jmou epilog�c� Se per�ptwsh pou k�poiec ap�

tic metab�seic pa�oun na isq�oun� epanektele�tai o alg�rijmoc epilog�c me arqik�

shme�o ton pr�to sunduasm� gia ton opo�o �akur�netai	 h met�bash ap� aut�n se

�na geitonik� tou�

	�� Epanadiapragm�teush me Auja�reth Qr�wsh

	Otan �qoume mh ajroistik� qr�wsh� upoj�toume �ti o paroq�ac anakoin�nei �na

enia�o k�stoc agor�c gia thn pareq�menh uphres�a� to opo�o upolog�zei auja�reta�

Gia par�deigma mpore� na efarm�zei k�poia timologiak� politik� me gn�mona

periss�tero to antagwnistik� perib�llon sto opo�o energe� kai lig�tero thn �dia thn

uphres�a �p�q� mpore� na efarm�zei politik� ekpt�sewn gia na prosegg�sei pel�tec��

Se aut� thn per�ptwsh to kajar� �feloc en�c sunduasmo� den mpore� na analuje�

sta epim�rouc kajar� of�lh twn emplek�menwn m�swn afo� h k�je m�a mpore� na

exart�tai ap� tic up�loipec�

Ep�shc� h metabol� tou k�stouc agor�c �qei th morf� thc n�ac prosfor�c

gia k�poio sunduasm� uphres�ac� H epanaprosfor� mpore� na g�nei e�te prin thn

�narxh thc uphres�ac e�te ak�ma kai kat� th di�rkeia paroq�c thc� T�te aut� afor�

sthn upoleip�menh uphres�a� Me dedom�nh aut� thn �antiprosfor�	 o antipr�swpoc
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Sq�ma ���� Sen�rio Epilog�c Sunduasmo� �

pr�pei na ektim�sei thn ap�fash tou algor�jmou an ektelo�ntan ap� thn arq��

	Opwc kai sthn prohgo�menh par�grafo� arqik� ja exet�soume thn per�ptwsh pou

h sun�rthsh qrhsim�thtac tou qr�sth m�nei amet�blhth�

	Estw �ti o alg�rijmoc epilog�c �qei ekteleste� akolouj�ntac ta b�mata pou

fa�nontai sto Sq�ma ���� Sto sq�ma aut� fa�nontai oi sunduasmo� pou ex�tase

o alg�rijmoc epilog�c kat� thn ekt�les� tou� Gia l�gouc eukol�ac parous�ashc

oi sunduasmo� parist�nontai me t�ssera yhf�a� �na gia k�je m�so� pou ekfr�zoun

ta ep�peda poi�thtac twn m�swn� Gia par�deigma to 
 shma�nei ep�pedo �risthc

poi�thtac en� to � shma�nei ap�rriyh tou ant�stoiqou m�sou� Upoj�toume� loip�n�

�ti o alg�rijmoc �qei epil�xei to sunduasm� ����� Oi metab�seic me pio �ntonec

gramm�c belt�wnan to kajar� �feloc tou qr�sth� op�te kai �ginan apodekt�c� oi

lept�c gramm�c antistiqo�n se metab�seic pou aporr�fjhkan kai oi diakekomm�nec

gramm�c se metab�seic pou den exet�sthkan�

	Estw �ti met� thn eklog� tou sunduasmo� ����� o paroq�ac anakoin�nei m�a

�antiprosfor�	 gia to sunduasm� �
�� metab�llontac to sunolik� k�stoc auto�

tou sunduasmo� kat�  C� Aut� shma�nei �ti oi diafor�c kajaro� of�louc twn

metab�sewn proc touc sunduasmo�c ���� kai �
�� ja metablhjo�n kat� C� en� gia

tic ant�stoiqec metab�seic proc ton �
��� ja metablhjo�n kat� � C�� Epom�nwc�

�An auxhje� to k�stoc tou ��
�� t�te h diafor� kajaro� of�louc me ton prohgo�meno sunduasm�
ja elattwje�� �ra h metabol� e�nai��C
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���� Epanadiapragm�teush me Auja�reth Qr�wsh ��

o antipr�swpoc ja pr�pei na exet�sei tic metab�seic ap� kai proc to sunduasm� gia

ton opo�o �gine �antiprosfor�	� wc proc ta pr�shma twn n�wn diafor�n kajaro�

of�louc� An oi n�ec diafor�c �qoun ta �dia pr�shma me tic prohgo�menec� t�te o

antipr�swpoc mpore� na sumper�nei �ti de qrei�zetai epanekt�lesh tou algor�jmou

epanadiapragm�teushc� Aut�c o �legqoc e�nai par�moioc me tic sunj�kec ������ �����

kai ������

An prok�yei to sump�rasma �ti qrei�zetai epanadiapragm�teush� t�te

ektele�tai o alg�rijmoc epilog�c me arqik� sunduasm� aut�n gia ton opo�o �gine

antiprosfor� ��
��� � ton prohgo�men� tou �

���� Me b�sh aut�� g�netai faner��

�ti h plhrofor�a pou qrei�zetai na apojhke�h o antipr�swpoc perilamb�nei �louc

touc sunduasmo�c pou exet�sthkan kat� thn teleuta�a ekt�lesh tou algor�jmou

epilog�c maz� me tic qrhsim�tht�c touc kai ta k�sth agor�c touc�

Ed� ax�zei� ep�shc� na shmeiwje� �ti sthn per�ptwsh pou auxhje� to k�stoc

agor�c en�c sunduasmo�� diaforetiko� ap� aut�n pou ep�lexe o antipr�swpoc� t�te

mpore� na mhn epanekteleste� o alg�rijmoc epilog�c me to skeptik� �ti me thn a�xhsh

thc tim�c tou sugkekrim�nou sunduasmo� h epilog� tou antipros�pou exakolouje�

na �qei megal�tero kajar� �feloc� Ap� thn �llh pleur�� �mwc� o alg�rijmoc ja

mporo�se me thn epanekt�lesh na akolouj�sei diaforetik� monop�ti sunduasm�n

kai na katal�xei se k�poion me ak�ma megal�tero kajar� �feloc gia to qr�sth�

H epilog� en�c ap� ta d�o endeq�mena mpore� na g�nei an�loga me tic sunj�kec pou

antimetwp�zontai�

Par�moia me thn per�ptwsh thc ajroistik�c qr�wshc� an metablhje� kai h

sun�rthsh qrhsim�thtac tou qr�sth� t�te se k�je metabol� e�te tou k�stouc tou

sunduasmo� e�te thc qrhsim�thtac tou qr�sth� pr�pei na upolog�zontai ap� thn

arq� ta kajar� of�lh �lwn twn sunduasm�n pou exet�sjhkan kai na el�gqontai

oi metab�seic ap� sunduasm� se sunduasm� �pwc stic prohgo�menec peript�seic�
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Kef�laio �

Diadikas�a Ekm�jhshc


�� Eisagwg�

Sto kef�laio � or�sthke to protein�meno mont�lo tou qr�sth me b�sh to opo�o o

hlektronik�c antipr�swpoc epil�gei thn kal�terh dunat� prosfer�menh uphres�a kai

ton ant�stoiqo paroq�a� To mont�lo aut� e�nai proseggistik� kai bas�zetai sthn

�nnoia thc qrhsim�thtac tou qr�sth �par� ������� Oi par�metroi pou peri�qontai se

aut� to mont�lo �qoun kajoriste� me b�sh ta sun�jh qarakthristik� en�c m�sou

qr�sth kai tic tim�c pou katagr�fontai sto arqe�o proswpik�n protim�sewn�

Sthn pragmatik�thta� �mwc� kan�nac qr�sth de sump�ptei me to m�so qr�sth

kai �ra to proseggistik� mont�lo thc sun�rthshc qrhsim�thtac apokl�nei ap� th

sumperifor� kajen�c sugkekrim�nou qr�sth� Epipl�on� oi par�metroi tou arqe�ou

proswpik�n protim�sewn mpore� na mhn e�nai akribe�c kaj�c oi enallaktik�c

epilog�c pou par�qontai ap� ton hlektronik� antipr�swpo mpore� na mhn peri�qoun

thn pragmatik� prot�mhsh tou qr�sth � o �dioc o qr�sthc end�qetai na mhn mpore�

na ekfr�sei epituq�c tic protim�seic tou gia ton akrib� sunduasm� uphres�ac

pou epijume� na l�bei� An sunupolog�soume kai thn pijan�thta metabol�c twn

protim�sewn tou qr�sth me to qr�no �p�q� �lleiyh endiaf�rontoc ap� to qr�sth

� metabol� tou Wmax � a�xhsh twn apait�sewn se poi�thta� g�netai saf�c h

an�gkh gia k�poia diadikas�a ekm�jhshc me st�qo thn perait�rw pros�ggish twn

pragmatik�n protim�sewn tou exuphreto�menou qr�sth sth sugkekrim�nh qronik�

stigm��

��



�� Kef�laio �� Diadikas�a Ekm�jhshc

H protein�menh diadikas�a ekm�jhshc me arqik�c tim�c aut�c pou �qoun �dh

kajoriste� �par� ������ prosarm�zei tic param�trouc tou mont�lou qrhsim�thtac

u met� ap� k�je diapragm�teush an�loga me thn telik� epilog� tou qr�sth� Oi

par�meroi stic opo�ec efarm�zetai aut� h prosarmog� e�nai aut�c pou ekfr�zoun

tic protim�seic tou qr�sth� Me b�sh ton orism� thc qrhsim�thtacu gia k�poio

sunduasm� uphres�ac S�

u �S� � Wmax �
X
c

kc
X

m�Mc

�cmu
m
qos �qm� �����

oi tropopoi�simec par�metroi e�nai ta �cm pou ekfr�zoun th sqetik� qrhsim�thtac

gia to m�so m sth jematik� perioq� c kai h epim�rouc sun�rthsh qrhsim�thtac

umqos �qm� wc proc ta diakrit� ep�peda poi�thtac� To Wmax� �pwc �qoume dei �par�

������� ekfr�zei to m�gisto epitrept� k�stoc agor�c gia opoiod�pote sunduasm�

uphres�ac kai mpore� na tropoihje� m�no �mesa ap� to qr�sth� Epipl�on� �mwc�

ekfr�zei kai thn ekt�mhsh pou �qei o qr�sthc sta qr�mata se sq�sh me thn

ikanopo�hs� �tan l�bei �na sunduasm� uphres�ac� An� gia par�deigma� epil�gei

suneq�c akrib�terh uphres�a t�te o antipr�swpoc mpore� na sumper�nei �ti pr�pei na

aux�sei to eswterik� qrhsimopoio�meno Wmax� Par��la aut�� o qr�sthc den mpore�

na apodeqte� �na sunduasm� uphres�ac tou opo�ou to k�stoc upeba�nei to Wmax pou

�qei dhl�sei sto arqe�o proswpik�n protim�sewn�

Gia na epiteuqje� o skop�c thc diadikas�ac e�nai apara�thth h sundrom� tou

qr�sth me epipr�sjeth plhrofor�a� Gi� aut� pr�pei na to� doje� h dunat�thta

na ekfr�sei thn pijan� diafwn�a tou me thn ap�fash tou antipros�pou me t�toio

tr�po �ste na endeikn�ontai toul�qiston oi epim�rouc par�metroi pou pr�pei na

prosarmosto�n� Epipl�on� h diadikas�a ekm�jhshc pr�pei na e�nai apl� t�so wc

proc tic en�rgeiec tou qr�sth �so kai wc proc thn apaito�menh upologistik�

poluplok�thta� H pr�th apa�thsh aposkope� sto na prostat�yei to qr�sth ap�

pol�ploka kaj�konta pou ja prokalo�san th dusar�skei� tou kai �swc ja ephr�azan

thn orj�thta thc telik�c tou epilog�c� H de�terh apa�thsh stoqe�ei sthn el�qisth

dunat� epib�runsh tou hlektroniko� antipros�pou �tsi �ste na mhn ephreaste�

arnhtik� h qronik� di�rkeia thc diapragm�teushc�

Kat� thn protein�menh diadikas�a ekm�jhshc� o hlektronik�c antipr�swpoc

d�nei sto qr�sth m�a l�sta ap� protein�menouc sunduasmo�c uphres�ac me ta
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���� H Diadikas�a ��

ant�stoiqa k�sth agor�c touc� Ap� aut� th l�sta o qr�sthc epil�gei thn kal�terh

uphres�a s�mfwna me tic dik�c tou protim�seic� oi opo�ec mpore� na e�nai diaforetik�c

ap� tic param�trouc tou mont�lou pou diaj�tei o antipr�swpoc� 	Opwc e�dame sto

kef�laio 
 o antipr�swpoc epil�gei �na sunduasm� uphres�ac kai aut�n prote�nei

sto qr�sth� Me th prosj�kh thc diadikas�ac ekm�jhshc� o antipr�swpoc pr�pei na

brei �na s�nolo ap� �kalo�c	 upoy�fiouc sunduasmo�c� dhlad� sunduasmo�c pou

�qoun periss�terec pijan�thtec na epilego�n ap� �llouc� Afo� o qr�sthc epil�xei

�na sunduasm� uphres�ac ap� thn protein�menh l�sta� o antipr�swpoc mpore� na

sumper�nei �ti oi up�loipoi sunduasmo� �qoun mikr�tero kajar� �feloc ap� aut�n�

H diadikas�a aut� perigr�fetai leptomer�c sthn sun�qeia�


�� H Diadikas�a

O k�rioc skop�c thc diadikas�ac ekm�jhshc e�nai h prosarmog� tou mont�lou

qrhsim�thtac tou qr�sth �ste na proseggisto�n oi pragmatik�c tou protim�seic�

Me b�sh tic epilog�c tou qr�sth sto arqe�o proswpik�n protim�sewn� o

antipr�swpoc dhmiourge� �na s�nolo arqik�n tim�n gia tic param�trouc pou

empl�kontai� To s�nolo aut�n twn tim�n apotele� thn arqik� kat�stash thc

diadikas�ac ekm�jhshc�

Oi basik�c leitourg�ec thc diadikas�ac e�nai

�� h prosarmog� twn param�trwn tou mont�lou qrhsim�thtac qr�sth gia ta m�sa

sta opo�a up�rqei diaforopo�hsh metax� tou protein�menou sunduasmo� kai

auto� pou ep�lexe o qr�sthc� kai

�� h metabol� tou Wmax �tsi �ste na proseggiste� h pragmatik� ekt�mhsh twn

qrhm�twn ap� to qr�sth� Aut� h metabol� den mpore� na g�nei sthn par�metro

pou dhl�nei o qr�sthc sto arqe�o proswpik�n protim�sewn afo� aut� e�nai

to austhr� �nw fr�gma gia to k�stoc agor�c opoioud�pote sunduasmo�

uphres�ac� O hlektronik�c antipr�swpoc mpore� na diathre� k�poia ant�stoiqh

eswterik� metablht� pou na antikajist� to Wmax ston upologism� thc

ektim�menhc qrhsim�thtac tou qr�sth�

Me dedom�nouc auto�c touc st�qouc o antipr�swpoc energe� se d�o f�seic�
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�� Kef�laio �� Diadikas�a Ekm�jhshc

� kataskeu�zeith l�sta me touc protein�menouc sunduasmo�c kai

� me b�sh thn telik� epilog� tou qr�sth metab�lei kat�llhla tic param�trouc

tou mont�lou qrhsim�thtac�

����� L�sta Protein�menwn Sunduasm�n

	Opwc �qoume dei sto kef�laio 
 h diapragm�teush me touc paroqe�c uphresi�n

g�netai me th dhmiourg�a jugatrik�n antipros�pwn �pou mpore� na e�nai ant�grafa

tou patriko�� kaj�nac ap� touc opo�ouc diapragmate�etai me �nan paroq�a� Me

b�sh ton alg�rijmo diapragm�teushc �par� 
��� o jugatrik�c antipr�swpoc

diatr�qei �na s�nolo ap� sunduasmo�c m�qri na ft�sei sto� kat� ekt�mhsh�

b�ltisto� Me thn eisagwg� thc diadikas�ac ekm�jhshc� o jugatrik�c antipr�swpoc

pr�pei na epistr�yei ston patrik� periss�terouc ap� �na sunduasmo�c uphres�ac�

Aut� g�netai epil�gontac kat�llhla d�o epipl�on sunduasmo�c ekt�c ap� ton

protein�meno� H epilog� g�netai ap� auto�c pou exet�sthkan kat� thn ekt�lesh

tou algor�jmou epilog�c� Oi sunduasmo� pou exet�sthkan mporo�n na qwristo�n

se d�o upos�nola�stouc prohgo�menouc kai stouc ep�menouc� Oi prohgo�menoi

sunduasmo� e�nai auto� pou kat� thn ex�lixh tou algor�jmou belt�wsan to kajar�

�feloc tou qr�sth� en� oi ep�menoi e�nai oi ge�tonec tou protein�menou sunduasmo�

oi opo�oi aporr�fjhkan kaj�c e�qan �feloc mikr�tero ap� aut� tou protein�menou

sunduasmo�� Telik� ap� touc �prohgo�menouc	 epil�gontai oi d�o pou e�qan

exetaste� pio pr�sfata kai ap� touc �ep�menouc	 oi d�o me to megal�tero kajar�

�feloc� Ep�shc oi sunduasmo� auto� pr�pei na e�nai emfan�c diaforetiko� ap�

ton protein�meno� Aut� sumba�nei giat� mac endiaf�rei na bro�me peript�seic pou

up�rqei shmantik� diaforopo�hsh sto mont�lo pou diaj�tei o antipr�swpoc ap� to

qr�sth�

Ax�zei na shmeiwje� �ti o jugatrik�c antipr�swpoc ja mporo�se na epistr�fei

�louc touc sunduasmo�c pou ex�tase� d�nontac �titsi� periss�terec enallaktik�c

epilog�c sto qr�sth� Aut�� �mwc� ja epib�rune ton metak�no�meno jugatrik�

antipr�swpo wc proc to m�gejoc thc metafer�menhc plhrofor�ac� Epipl�on� an o

arijm�c twn m�swn kai twn epip�dwn poi�thtac e�nai meg�loc t�te to pr�blhma aut�

g�netai enton�tero� Gi� aut� to l�go perior�zoume ton arijm� twn sunduasm�n pou
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epistr�fei o antipr�swpoc se p�nte to pol��

Afo�� loip�n� o jugatrik�c antipr�swpoc epistr�yei touc protein�menouc

sunduasmo�c� o ant�stoiqoc patrik�c kataskeu�zei m�a sunolik� l�sta ap�

sunduasmo�c h opo�a parousi�zetai sto qr�sth gia na epil�xei �nan ap� auto�c�

To pr�to pou g�netai gia thn kataskeu� aut�c thc l�stac e�nai h apaloif� �diwn

sunduasm�n me diaforetik� k�sth af�nontac m�no ton fjhn�tero� Ap� touc

sunduasmo�c �lhc thc l�stac epil�getai o sunduasm�c me th m�gisto kajar� �feloc

kai t�jetai wc o protein�menoc sunduasm�c� Oi up�loipoi qwr�zontai se d�o

tm�mata� To pr�to tm�ma apotele�tai ap� sunduasmo�c pou d�noun �s�mfwna me to

mont�lo� megal�terh qrhsim�thta sto qr�sth ap� ��ti o protein�menoc� se ant�jesh

me to de�tero tm�ma tou opo�ou oi sunduasmo� d�noun mikr�terh qrhsim�thta�

Kat�pin� o patrik�c antipr�swpoc taxinome� wc proc to kajar� �feloc ta d�o

tm�mata kat� a�xousa seir� to pr�to kai kat� fj�nousa seir� to de�tero� Telik�

sto qr�sth parousi�zontai treic sunduasmo�� o protein�menoc kai ap� ta d�o

tm�mata ap� d�o sunduasmo� me to megal�tero kajar� �feloc� Oi sunduasmo� auto�

end�qetai na mhn e�nai �loi diaj�simoi� op�te epistr�fontai lig�teroi ap� p�nte�

����� Prosarmog� Param�trwn

Ap� touc treic sunduasmo�c pou parousi�zontai sto qr�sth epil�getai telik� o

�nac� H prosarmog� twn param�trwn tou mont�lou pou diaj�tei o antipr�swpoc

energopoie�tai sthn per�ptwsh pou h telik� epilog� tou qr�sth den e�nai o

protein�menoc sunduasm�c� Se aut� thn per�ptwsh an�loga me tic diafor�c

pou parathro�ntai metax� tou protein�menou kai tou epilegm�nou sunduasmo�

tropopoio�ntai oi kat�llhlec par�metroi �tsi �ste na beltiwje� h qrhsim�thta tou

epilegm�nou sunduasmo�� Sthn per�ptwsh pou o qr�sthc epil�xei ton protein�meno

sunduasm�� t�te o antipr�swpoc den k�nei kam�a prosarmog��

Ac jewr�soume thn per�ptwsh pou o qr�sthc epil�gei �na sunduasm�

diaforetik� ap� ton protein�meno� Aut� shma�nei �ti� s�mfwna me tic pragmatik�c

protim�seic tou� o qr�sthc wfele�tai periss�tero ap� to sunduasm� pou ep�lexe

par� ap� touc �llouc d�o� Kat� sun�peia o antipr�swpoc pr�pei na metab�llei

to mont�lo qrhsim�thtac �tsi �ste h sunolik� kajar� �feloc tou epilegm�nou

sunduasmo� na e�nai megal�tero ap� touc �llouc d�o� Aut� to k�nei sugkr�nontac
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ta kajar� of�lh twn sunduasm�n� Ap� tic d�o sugkr�seic pou g�nontai metax� tou

epilegm�nou sunduasmo� kai twn �llwn d�o prok�ptoun d�o peript�seic metabol�c

tou mont�lou qrhsim�thtac� An kai oi d�o peript�seic te�noun na aux�soun �

na mei�soun m�a par�metro �dhlad� �qoun to �dio pr�shmo� t�te efarm�zoume th

megal�terh� Sthn ant�jeth per�ptwsh� efarm�zoume to �jroisma twn metabol�n�

Me aut� ton tr�po oi epim�rouc prosarmog�c pou prok�ptoun ap� tic d�o sugkr�seic

peri�qontai sth sunolik� metabol��

Ac do�me p�c akrib�c g�netai aut� h prosarmog� me b�sh th m�a ap� tic d�o

sugkr�seic�	Estw sel �selected� o sunduasm�c pou ep�lexe o qr�sthc kai sug �sugges


ted� o protein�menoc sunduasm�c� S�mfwna me to mont�lo pou �qei o antipr�swpoc

prin thn prosarmog� isq�ei

NB �sug� � NB �sel� � �����

H tropopo�hsh pou ja g�nei pr�pei na e�nai t�toia �ste me tic n�ec qrhsim�thtec� na

prok�ptei

NB� �sel� � � �NB� �sug� � �����

�pou NB� e�nai to n�o kajar� �feloc tou qr�sth kai � e�nai �nac jetik�c arijm�c�

Anal�ontac thn teleuta�a ex�swsh �qoume isod�nama

 u� � u� �sel�� u� �sug� � � � c �sel�� c �sug� �

kai telik�

 u� �
X
c

kc

�
� X
m�Msel

c

��mu
�

m

�
qselm

�
� X

m�M
sug
c

��mu
�

m �q
sug
m �

�
A � � � c �sel�� c �sug�

Wmax

�

���
�

Gia k�je jematik� perioq� h diafor� aut� pr�pei na katanemhje� stouc �rouc

pou antistoiqo�n se diaforopo�hsh an�mesa sthn epilog� tou qr�sth kai thn

pr�tash tou antipros�pou� Aut� sumba�nei giat� oi �roi pou antistoiqo�n se ta�tish

tou qr�sth me ton antipr�swpo apalo�fontai� Gia na g�nei swst� h katanom� oi

�roi tou parap�nw ajro�smatoc qwr�zontai se auto�c pou suneisf�roun jetik� kai

se auto�c pou suneisf�roun arnhtik� sto  u�� Pio sugkekrim�na katan�moume th
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jetik� suneisfor� tou ajro�smatoc stouc �rouc pou antistoiqo�n se m�sa me ep�peda

poi�thtac megal�tera ston epilegm�no sunduasm� ap� �ti ston protein�meno �gia ta

opo�a pr�pei na tropopoihje� m�no to uqos se u�qos� en� to �� kaj�c kai se auto�c

pou antistoiqo�n se m�sa pou peri�qontai m�no ston epilegm�no ap� to qr�sth

sunduasm� �gia ta opo�a pr�pei na tropopoihje� to � se ��� � Ant�stoiqa katan�metai

kai to arnhtik� m�roc� Epom�nwc� h diafor�  u� ekfr�zetai wc

 u� �
X
c

kc
�
 �

c � �

c

�
�

�� c �sel�� c �sug�

Wmax

� �����

�pou

 �
c �

X
m�Msel

c �M
sug
c

��m �
X

m�qselm �q
sug
m

�m
h
u�qos

�
qselm

�
� u�m �q

sug
m �

i
�����

 �

c �
X

m�M
sug
c �Msel

c

��m �
X

m�qsugm �qselm

�m
h
u�qos �q

sug
m �� u�m

�
qselm

�i
� �����

Stic parap�nw exis�seic M sel
c � M sug

c or�zetai wc h diafor� twn sun�lwn �kai

ant�stoiqa to M sug
c � M sel

c �� u
� e�nai h qrhsim�thta met� thn prosarmog� tou

mont�lou� H sun�rthsh qrhsim�thtac pr�pei na prosarmoste� �tsi �ste h diafor�

twn d�o sunduasm�n na e�nai  u� pou d�detai ap� thn ���
�� An oristo�n ta  �
c kai

 �

c � t�te ap� tic ����� kai ����� prok�ptoun exis�seic me agn�stouc ta �� kai u��

Prin� �mwc� ap� aut� h pos�thta  u� pr�pei na katanemhje� se �rouc

ant�stoiqouc me tic jematik�c perioq�c� Pio sugkekrim�na� se k�je perieq�meno

antistoiqe�tai h pos�thta

 c �
kcP

��MC k�
 u�� �����

�pou kc e�nai to ep�pedo prot�mhshc thc jematik�c perioq�c c kai MC �Mismath


cing Contents� e�nai to s�nolo twn jematik�n perioq�n gia tic opo�ec emfan�sthke

diafor� metax� thc epilog�c tou qr�sth kai thc ap�fashc tou antipros�pou� H

pos�thta aut� qwr�zetai se d�o m�rh�  �
c kai  �

c � ta opo�a katan�montai stouc

�rouc tou ajro�smatoc ���
� pou suneisf�roun jetik� kai arnhtik� ant�stoiqa� O

upologism�c twn  �
c kai  �

c mpore� na g�nei me di�forouc tr�pouc� Gia par�deigma�

ja mporo�same na katan�moume �lo to  c stouc �rouc me jetik� suneisfor� �dhl�

 �
c �  c kai  �

c � ��� Aut� shma�nei �ti enisq�oume thn epilog� tou qr�sth gia ta
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�� Kef�laio �� Diadikas�a Ekm�jhshc

epim�rouc m�sa� pou �qoun kal�terh poi�thta ap� thn pr�tash tou antipros�pou

� den peri�qontai se aut�n� Aut� e�nai mia pol� apl� pros�ggish pou d�nei

prosarmog�c param�trwn proc th swst� kate�junsh� Wst�so� stic peript�seic pou

h epilog� tou qr�sth e�nai qamhl�terhc poi�thtac ap� thn pr�tash tou antipros�pou

ousiastik� de ja efarm�zetai h diadikas�a ekm�jhshc� Epipl�on� an oi epim�rouc

diafor�c e�nai megal�terec gia ta m�sa pou �qoun kal�terh poi�thta sthn pr�tash

tou antipros�pou ap� �ti ta ant�stoiqa sthn epilog� tou qr�sth� de ja �tan

apodotik� na metablhjo�n oi m�no oi par�metroi pou antistoiqo�n sta de�tera�An�

gia par�deigma� ston protein�meno sunduasm� peri�qetai video se kal�terh poi�thta

kai stajer� eik�na se qamhl�terh poi�thta ap� �ti sthn epilog� tou qr�sth� t�te

h ja tropopoihje� m�no h par�metroc pou antistoiqe� sth stajer� eik�na� Aut��

�mwc� den e�nai ap�luta swst� giat� h diafor� of�louc pou antilamb�netai o qr�sthc

gia to video e�nai pol� megal�terh ap� aut� pou antilamb�netai gia th stajer�

eik�na�

Sthn pros�ggis� mac� o upologism�c twn  �
c kai  �

c g�netai me b�sh ta

b�rh tou ajro�smatoc ���
�� H id�a aut� bas�zetai sto �ti diaforetik� m�sa

�qoun diaforetik� qrhsim�thta gia to qr�sth kai epom�nwc oi prosarmog�c twn

ant�stoiqwn param�trwn pr�pei na e�nai an�logec thc prot�mhshc tou qr�sth� Gia to

l�go aut� upolog�zoume d�o b�rh an�loga twn param�trwn prot�mhshc tou qr�sth

gia to jetik� kai to arnhtik� m�roc tou ajro�smatoc ��
� Ta b�rh aut� upolog�zotnai

wc�

B� �

P
m�Msel

c �M
sug
c � m� qselm �q

sug
m

�cmP
m�Mc

�cm
� B� �

P
m�M

sug
c �Msel

c � m� qsugm �qselm
�cmP

m�Mc
�cm

� �����

�pou ta ajro�smata stouc arijmht�c diatr�qoun ta s�nola twn m�swn pou

emfan�zontai stic eixis�seic ����� kai ������ Me b�sh aut� ta b�rh upolog�zontai

ta  �
c �  

�

c �

 �
c �

B�

jB� � B�j � c�  
�

c �
B�

jB� � B�j � c ������

Gia na upolog�soume to m�gejoc thc prosamog�c gia k�je emplek�meno m�so�

katan�moume tic pos�thtec  �
c kai  �

c sta epim�rouc m�sa an�loga me touc

suntelest�c prot�mhshc �cm�
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 Medium �mc� �

���	
��


�cmP
n�Msel

c �M
sug
c � n� qseln �q

sug
n

�cn
 �

c � an qselm � qsugm

�cmP
n�M

sug
c �Msel

c � n� qsugn �qseln
�cn
 �

c � an qsugm � qselm

����
��

� ������

�pou kai p�li el�fjei up�yh to s�nolo twn m�swn pou suneisf�roun sto  �
c kai  �

c �

ant�stoiqa�

H prosarmog� twn param�trwn tou mont�lou qrhsim�thtac g�netai me b�sh ta

 Medium �mc� pou upolog�sthkan parap�nw�	Opwc �dh proanaf�rj ed� up�rqoun

d�o peript�seic�

� An to m�so mc sto opo�o uf�statai h diafor� peri�qetai ston �na kai �qi

ston �llo sunduasm� t�te pr�pei na metablhje� h par�metroc �cm� Me b�sh

tic parap�nw exis�seic prok�ptei

��mc
�
 Medium �mc�

uqos �qmc�
� ������

�pou uqos �qmc� e�nai h epim�rouc qrhsim�thta tou diakrito� epip�dou poi�thtac

qmc �

� An to m�so mc sto opo�o uf�statai h diafor� peri�qetai kai stouc d�o

sunduasmo�c sel kai sug� t�te pr�pei na metablhje� h ant�stoiqh sun�rthsh

uqos pou anaf�retai sta diakrit� ep�peda poi�thtac� H prosarmog� pr�pei

na g�nei �tsi �ste na diathrhje� h kanonikopoihm�nh morf� thc diab�jmishc

twn epip�dwn �dhlad� to m�gisto na antistoiqe� sto ��� 	Estw � to ep�pedo

poi�thtac pou ep�lexe o qr�sthc kai 
 to ant�stoiqo ep�pedo pou pr�teine

o antipr�swpoc� Arqik� jewro�me �ti � � 
� Me b�sh tic exis�seic

������ ����� kai ������ prok�ptei �ti h diafor� qrhsim�thtac twn epip�dwn

� kai 
 pr�pei na e�nai �sh me 
Medium	mc

�cm

� Gia na diathrhje� h monoton�a

thc sun�rthshc qrhsm�thtac uqos �qmc�� stic endi�mesec tim�c g�netai mia

analogik� katanom� thc diafor�c aut�c� xekin�ntac ap� to 
 kai proqwr�ntac
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�� Kef�laio �� Diadikas�a Ekm�jhshc

proc to �� Sugkekrim�na oi n�ec tim�c qrhsim�thtac u�qos kajor�zontai wc ex�c�

u�qos �qm� �

���������	
��������


uqos �qm� � gia qm � 


u�qos �qm � �� � uqos	qm
P
��qn��

uqos	qn

� 
Medium	mc


�cm
� gia 
 � qm � �

u�qos �
� �

Medium	mc


�cm
� gia qm � �

uqos �qm� �
h
u�qos ���� uqos ���

i
� gia qm � �

����������
��������


�

������

Sthn per�ptwsh pou � � 
 h prosarmog� twn epip�dwn poi�thtac g�netai

an�loga� T�loc� met� thn efarmog� twn parap�nw prosarmog�n� g�netai

kanonikopo�hsh twn epim�rouc qrhsimot�twn twn epip�dwn poi�thtac �tsi �ste

to m�gisto ep�pedo na antistoiqe�tai sto ��

Me par�moio tr�po g�nontai ant�stoiqoi upologismo� sugkr�nontac to

sunduasm� pou ep�lexe o qr�sthc me aut�n pou den �qei ak�ma exetaste�� Ap� tic

d�o sugkr�seic prok�ptoun d�o peript�seic prosarmog�c tou mont�lou� Telik�� gia

k�je par�metro an oi d�o ekdoq�c e�nai proc thn �dia kate�junsh �dhlad� �qoun

to �dio pr�shmo�� t�te efarm�zetai h megal�terh metabol�� alli�c efarm�zetai to

algebrik� �jroisma twn metabol�n�

T�loc anafer�maste sthn endeq�menh prosarmog� tou Wmax� Aut� sumba�nei

�tan o qr�sthc epil�gei gia treic suneq�menec for�c fjhn�terh �� ant�stoiqa

akrib�terh� prosfor� ap� aut� pou prote�nei o antipr�swpoc� Gia to skop� aut�

o antipr�swpoc apojhke�ei tic diafor�c sta k�sth agor�c twn tri�n teleuta�wn

diapragmate�sewn� Me b�sh aut� thn plhrofor�a h prosarmog� tou Wmax g�netai

W �

max �Wmax �

P
i������ �c �sel�� c �sug��

�
� ����
�

Par� �la aut� se kam�a per�ptwsh den pr�pei na h prosfor� tou antipros�pou na

�qei k�stoc megal�tero ap� to �nw �rio k�stouc pou �qei j�sei o qr�sthc sto

arqe�o proswpik�n protim�sewn kai epipl�on� m�no aut�c �qei dika�wma na to

tropopoi�sei�


�� Peiramatik� Axiol�ghsh

Idanik�� stoqe�ontac se mia pl�rh kai akrib� axiol�ghsh thc diadikas�ac ekm�jhshc�

ja
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�tan apara�thth h parat�rhsh miac meg�lhc poikil�ac ap� kathgor�ec pragmatik�n

qrhst�n pou lamb�noun sunduasmo�c pragmatik�n uphresi�n kaj�c allhlepidro�n

me ton antipr�swpo� Aut�� �mwc� den e�nai efikt�� Gia na mpor�soume na exet�soume

th s�gklish thc diadikas�ac thc ekm�jhshc me th sumperifor� tou qr�sth ja pr�pei

na up�rqoun sunj�kec �pragmatiko� k�smou	� �pwc qr�wsh� prosfor� emporik�n

uphresi�n kai qr�stec me uparkto�c oikonomiko�c periorismo�c� Aut� den mpore�

na sumbe� giat� afen�c h protein�menh pros�ggish anapt�qjhke gia ereunhtiko�c

skopo�c kai afet�rou to k�stoc miac t�toiac prosp�jeiac ja �tan apagoreutik��

Exait�ac auto� katafe�goume se mia seir� ap� prosomoi�seic� me st�qo

mia plhrh ex�tash thc protein�menhc id�ac� M�sa se �na elegq�meno perib�llon

prosomo�wshc� �pwc aut� pou perigr�fetai parak�tw� mporo�me na el�gxoume

apodotik� thn allhlep�drash metax� poll�n diaforetik�n eikonik�n qrhst�n

me ton antipr�swpo kaj�c kai thn sumperifor� thc diadikas�ac ekm�jhshc up�

diaforetik� sq�mata qr�wshc pou efarm�zontai ap� touc paroqe�c uphresi�n�

Epipl�on� h prosomo�wsh thc diadikas�ac thc ekm�jhshc mpore� na sunduaste� me thn

prosomo�wsh tou algor�jmou epilog�c �kef� 
�� par�qontac �tsi th dunat�thta gia

mia oloklhrwm�nh axiol�ghsh twn leitourgi�n tou antipros�pou pou anapt�setai

sthn paro�sa ergas�a� Stic ep�menec paragr�fouc up�rqei leptomer�c perigraf�

tou perib�llontoc prosomo�wshc� ta peiramatik� apotel�smata kai h axiol�ghs�

touc�

����� Perigraf� Perib�llontoc Prosomo�wshc

To perib�llon prosomo�wshc sqedi�sthke �tsi �ste �lec oi kr�simec ont�thtec

pou lamb�noun m�roc sth diadikas�a agor�c m�ac uphres�ac na mporo�n na

parametropoihjo�n kai na mpore� na enisquje� h dunat�thta gia thn parat�rhsh

thc sumperifor�c tou antipros�pou me poll�c diaforetik�c sunj�kec kai politik�c

ekm�jhshc� Ta basik� m�rh thc prosomo�wshc� kaj�c kai h arqitektonik�

twn metax� touc allhlepidr�sewn fa�nontai sto Sq�ma ���� Oi kuri�terec

ont�thtec e�nai o eikonik�c qr�sthc �virtual user 
 vuser� pou sunall�ssetai

me ton hlektronik� antipr�swpo kai eidik�tera me th diadikas�a tou algor�jmou

epilog�c �selection algorithm�� h diadikas�a ekm�jhshc� oi paroqe�c uphresi�n kai

h �genn�tria	 tou b�ltistou sunduasmo� uphres�ac pou ja ag�raze o qr�sthc an
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Selection
Algorithm

Learning
Adjusted
Utiltiy

bprefs

Retailers

Selected

Statistics

vuser

bprefs
vprefs

Actual
Profile

Suggested

USER AGENT

vuser Optimal

Once

Sq�ma ���� Arqitektonik� Prosomo�wshc�

Sto sq�ma aut� fa�netai h arqitektonik� tou perib�llontoc prosomo�wshc pou

anapt�qjhke gia thn peiramatik� axiol�ghsh thc diadikas�ac ekm�jhshc� Oi kuri�terec

ont�thtec e�nai o eikonik�c qr�sthc �virtual user � vuser� pou sunall�ssetai

me ton hlektronik� antipr�swpo kai eidik�tera me th diadikas�a tou algor�jmou

epilog�c �selection algorithm�� h diadikas�a ekm�jhshc� oi paroqe�c uphresi�n kai

h 
genn�tria� tou b�ltistou sunduasmo� uphres�ac pou ja ag�raze o qr�sthc an

ex�taze exantlhtik� �louc touc sunduasmo�c me tic pragmatik�c tou protim�seic�

ex�taze exantlhtik� �louc touc sunduasmo�c me tic pragmatik�c tou protim�seic�

O eikonik�c qr�sthc e�nai mia prosomo�wsh en�c pragmatiko� qr�sth me b�sh

to mont�lo thc qrhsim�thtac �pwc �qei kajoriste� sthn par�grafo ����� to opo�o

ekfr�zetai gia �na sunduasm� uphres�ac S wc ex�c

U �S� �Wmax

X
c�C

kc
X
m�M

�cmu
m
qos �q

c
m� � ������

Oi �roi auto� tou ajro�smatoc exhgo�ntai analutik� sthn par�grafo ������ Genik�

e�nai pijan� �nac tuqa�oc qr�sthc na mhn akolouje� aut� to mont�lo� Gia to l�go

aut�� j�lontac na prosomoi�soume mia pio realistik� sumperifor�� eis�goume sto

parap�nw mont�lo k�poiou e�douc allo�wsh stic epim�rouc param�trouc� Upoj�toume

�ti o qr�sthc �qei k�poiec basik�c protim�seic �bprefs� pou e�nai stajer�c sto

qr�no kai antistoiqo�n sthn pragmatik� sun�rthsh qrhsim�thtac tou qr�sth all�
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den e�nai ap�luta gnwst�c sto qr�sth �� e�nai d�skolo na tic ekfr�sei�� Kat�

sun�peia mporo�n na e�nai diaforetik�c ap� tic param�trouc pou �qoun dhlwje� sto

arqe�o proswpik�n protim�sewn tou qr�sth� Gia l�gouc apl�thtac thc ulopo�hshc�

jewro�me �ti oi bprefs mporo�n na ekfrasto�n� ep�shc� b�sei tou mont�lou ������� O

qr�sthc� kaj�c de gnwr�zei ti akrib�c epijume�� �talant�netai	 tuqa�a g�rw ap�

tic �bprefs all� met� ap� epanalamban�menec qr�seic maja�nei kai telik� sugkl�nei

asumptwtik� stic bprefs me mia mikr� telik� �tal�ntwsh	� H prosomo�wsh auto�

tou qarakthristiko� g�netai me thn eisagwg� miac tuqa�ac allo�wshc �pou mei�netai

ekjetik� wc proc to qr�no� stic param�trouc �cm� Aut� to alloiwm�no mont�lo

qrhsim�thtac antistoiqe� se k�poiec eikonik�c protim�seic �vprefs�� b�sei twn

opo�wn g�netai h epilog� ap� ton eikonik� qr�sth k�je for�� H allo�wsh eis�getai

me b�sh thn parak�tw ex�swsh

�cm �vprefs� � �cm �bprefs��G ��� �� � ������

�pou G ��� �� e�nai mia kanonik� tuqa�a metablht� me m�sh tim� � kai diaspor� ���

H diaspor� elatt�netai ekjetik� wc proc thn par�metro tou qr�nou t me b�sh thn

ex�swsh

�� � �� �e��t� ������

�pou ta �� � kai 	 e�nai jetiko� arijmo�� Metab�llontac ta �� � kai 	 mporo�me

na dhmiourg�soume di�fora e�dh qrhst�n� Gia par�deigma� an epil�xoume sqetik�

meg�lh tim� gia to 	� t�te oi eikonik�c protim�seic vprefs sugkl�noun gr�gora stic

basik�c protim�seic� bprefs� Aut� antistoiqe� se �na qr�sth o opo�oc maja�nei

gr�gora�

To Sq�ma ��� de�qnei thn arqitektonik� tou perib�llontoc prosomo�wshc

kaj�c kai tic allhlepidr�seic metax� twn epim�rouc stoiqe�wn� Arqik� o eikonik�c

qr�sthc� met� thn kataskeu� tou arqe�ou proswpik�n protim�sewn� zht� ap�

ton hlektronik� antipr�swpo na diapragmateute� me touc diaj�simouc paroqe�c

uphresi�n gia na l�bei �nan sunduasm� uphres�ac� Oi tim�c pou t�jentai sto

arqe�o proswpik�n protim�sewn apotelo�n thn arqik� kat�stash tou mont�lou pou

diathre� eswterik� o hlektronik�c antipr�swpoc� Sto t�loc k�je diapragm�teushc�

o antipr�swpoc parousi�zei mia l�sta ap� protein�menouc sunduasmo�c� �nac

ap� touc opo�ouc epil�getai ap� to qr�sth me b�sh tic eikonik�c tou protim�seic
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�vprefs�� Ap� thn pleur� tou o antipr�swpoc� me b�sh to eswterik� mont�lo

qrhsim�thtac� prote�nei �na sunduasm� o opo�oc �qei th m�gisto kajar� �feloc

�s�mfwna me ton antipr�swpo�� O protein�menoc ap� ton antipr�swpo sunduasm�c

mpore� na diaf�rei ap� ton epilegm�no �ap� to qr�sth�� 	Otan sumba�nei aut��

energopoie�tai h diadikas�a ekm�jhshc kai efarm�zetai k�poia prosarmog� twn

param�trwn tou eswteriko� mont�lou tou antipros�pou �pwc perigr�fetai sthn

par�grafo ���� Par�llhla me aut� th diadikas�a upolog�zetai o sunduasm�c me

th m�gisto kajar� �feloc wc proc tic basik�c protim�seic �bprefs� tou eikoniko�

qr�sth metax� �lwn twn dunat�n sunduasm�n pou mporo�n na prok�youn ap� to

arqe�o proswpik�n protim�sewn� To sunduasm� aut� ton onom�zoume pragmatik�

b�ltisto�

Sto t�loc k�je diapragm�teushc� sugkr�nontai treic shmantiko� sunduasmo��

o epilegm�noc ap� to qr�sth� ton protein�menoc ap� ton antipr�swpo kai o

pragmatik�c b�ltisto� Auto� oi sunduasmo�� sugkr�nontai wc proc th metax� touc

s�gklish kaj�c pern�ei o qr�noc�

M�sa sto perib�llon prosomo�wshc� skop�c tou antipros�pou e�nai na �m�jei	

tic basik�c protim�seic tou eikoniko� qr�sth� kaj�c aut�c ekfr�zoun to p�c

pragmatik� sk�ptetai o qr�sthc� Ax�zei na shmeiwje� �ti oi epim�rouc par�metroi

pou empl�kontai sto eswterik� mont�lo qrhsim�thtac pou diathre� o antipr�swpoc�

den e�nai apara�thto na tautisto�n me tic basik�c protim�seic tou qr�sth� Arke� h

epilog� tou qr�sth na taut�zetai me thn pr�tash tou antipros�pou� Eidik�tera�

h �lh prosomo�wsh stoqe�ei sth s�gklish twn tri�n shmantik�n sunduasm�n�

tou epilegm�nou ap� to qr�sth� tou protein�menou ap� ton antipr�swpo kai tou

eikoniko� b�ltistou�

H ulopo�hsh thc arqitektonik�c tou Sq�matoc ��� �gine se MATLAB kai

ta peir�mata ektel�sthkan se �nan upologist� Sun Ultra Entreprise� O qr�noc

ekt�leshc� k�je peir�matoc� up� kanonik�c sunj�kec f�rtou tou mhqan�matoc� den

uper�baine ta ��min�

�Aut� anaf�retai se peir�mata me �na e�doc perieqom�nou� O qr�noc ekt�leshc me poll� e�dh
perieqom�nwn e�nai pol� megal�teroc l�gw ekjetik�c a�xhshc tou arijmo� twn sunduasm�n
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Anex�rthtec Metablht�c Endeiktik�c Tim�c

M�gisto Plhrwt�o Pos� ���� ����� ����� ��
Sf�lma APP ��� ��� ��� �

� ���� ���� ���� �
� ���� ���� ��� �
	 �

�
�
�

�
�

Exom�lunsh ��� ��� ��� �
Tuqai�thta Qr�wshc ��� ��� ��� �

P�nakac ���� Anex�rthtec Metablht�c

Ston p�nana aut� fa�nontai oi anex�rthtec metablht�c pou epil�qjhkan

kai oi ant�stoiqec tim�c pou qrhsimopoi�jhkan sta peir�mata� Oi pente pr�tec

�M�gisto Plhrwt�o Pos�� Sf�lma APP kai par�metroi ap�klishc twn eikonik�n

protim�sewn� �� �� �� kajor�zoun th sumperifor� tou qr�sth� en� oi up�loipec

d�o antistoiqo�n se di�forec politik�c qr�wshc kai sthn par�metro exom�lunshc�

����� Peiramatik� Apotel�smata

Gia thn peiramatik� axiol�ghsh thc diadikas�ac ekm�jhshc or�zoume d�o eid�n

metablht�c� tic anex�rthtec kai tic exarthm�nec� Oi anex�rthtec kajor�zoun

to prosomoiwm�no s�sthma� en� oi exarthm�nec de�qnoun th sumperifor� tou

sust�matoc� Ston P�naka ��� fa�nontai oi anex�rthtec metablht�c pou �qoun

epilege�� Oi treic pr�tec �M�gisto Plhrwt�o Pos�� Sf�lma APP� ap� tic bprefs

kai h ap�klish twn eikonik�n protim�sewn� kajor�zoun th sumperifor� tou qr�sth�

en� oi up�loipec d�o antistoiqo�n se di�forec politik�c qr�wshc kai sthn par�metro

exom�lunshc �bl� parak�tw��

Gia k�je anex�rthth metablht� �qoun epilege� t�sseric endeiktik�c tim�c� Oi

d�o ap� aut�c �mikr�� meg�lh� e�nai akra�ec tim�c wc proc thn ep�drash pou

prokalo�n� en� h mesa�a prokale� k�poia ep�drash endi�mesou meg�jouc� H t�tarth

tim� e�nai t�toia �ste h to s�sthma na sumperif�retai san na mhn up�rqe h

ant�stoiqh par�metroc� Gia thn par�metro exom�lunshc h tim� �anuparx�ac	 e�nai �sh

me �� Ax�zei na shmeiwje� �ti o arijm�c �lwn twn dunat�n peiram�twn� pou mporo�n

na ektelesto�n me b�sh tic endeiktik�c tim�c tou P�naka ���� e�nai uperbolik�

�Arqe�o Proswpik�n Protim�sewn
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meg�loc� Kat� sun�peia� epil�qjhke �na upos�nolo aut�n twn peiram�twn�

	Oso afor� sthn par�metro exom�lunshc pou anaf�rjhke parap�nw� aut�

kajor�zei to p�so sunthrhtik� e�nai h prosarmog� tou eswteriko� mont�lou

qrhsim�thtac pou diathre� o hlektronik�c antipr�swpoc� Eidik�tera� an h

prosarmost�a par�metroc e�nai h p� t�te m�no �na posost� � thc metabol�c

efarm�zetai me b�sh th sq�sh

pnew � pold � � � p ������

Gia thn par�metro aut� h tim� �anuparx�ac	 e�nai �sh me �� Ta apotel�smata twn

peiram�twn parist�nontai m�sw twn exarthm�nwn metablht�n� Aut�c �qoun epilege�

me b�sh touc st�qouc thc prosomo�wshc kai e�nai

� h ap�stash metax� twn tri�n shmantik�n sunduasm�n pou anaf�rjhkan

sthn prohgo�menh par�grafo� dhlad� tou epilegm�nou ap� to qr�sth� tou

protein�menou ap� ton antipr�swpo kai tou eikoniko� b�ltistou� H ap�stash

d�o sunduasm�n e�nai to �jroisma twn diafor�n twn epip�dwn poi�thtac gia

k�je m�so�

� oi diafor�c kajaro� of�louc twn tri�n sunduasm�n pou anaf�rjhkan

parap�nw� Sthn per�ptwsh aut�� �na er�thma pou mpore� na teje� e�nai to

p�c pr�pei na metrhjo�n oi diafor�c� Ja �tan anepituq�c an metro�same

tic ap�lutec tim�c twn diafor�n kaj�c gia �meg�louc	 sunduasmo�c ja

parathro�ntan meg�lec allag�c kai gia �mikr�terouc	 pol� mikr�terec� Ap�

thn �llh meri�� oi posostia�ec diafor�c mporo�n na megenj�noun tic diafor�c

twn �mikr�n	 sunduasm�n uphres�ac� Gia par�deigma� o sunduasm�c me

kajar� �feloc �sh me � �qei ���� diafor� ap� �na sunduasm� me kajar�

�feloc �� en� sthn pr�xh kai oi d�o d�noun pol� mikr� kajar� �feloc

gia to qr�sth� Sthn pros�ggis� mac aut� pou �qei shmas�a e�nai aut�

pou antilamb�netai o qr�sthc� Aut� ousiastik� posotikopoie�tai ap� thn

par�metro tou an�tatou or�ou k�stouc agor�c pou kajor�zetai ap� ton �dio

to qr�sth� Gia par�deigma �nac qr�sthc me dunat�thta plhrwm�c ���drq den

antilamb�netai shmantik� diafor� se sunduasmo�c me k�stoc k�tw twn ��drq�

en� gia k�poion �llo me �nw �rio k�stouc ��drq de sumba�nei aut�� up� thn
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pro�p�jesh �ti ta k�sth twn diaf�rwn sunduasm�n e�nai thc t�xhc meg�jouc

twn ���drq� Epom�nwc� o kat�llhloc tr�poc gia na metrhjo�n oi diafor�c

kajaro� of�louc twn tri�n shmantik�n sunduasm�n e�nai na ekfrasto�n wc

posost� tou an�tatou or�ou�Wmax� gia to k�stoc agor�c pou j�tei o qr�sthc�

front�zontac� �mwc� h epilog� thc tim�c touWmax na e�nai se sumfwn�a me thn

t�xh meg�jouc tou k�stouc twn diaf�rwn sunduasm�n�

Gia thn axiol�ghsh thc ep�doshc thc diadikas�ac� e�nai shmantik� na shmeiwje�

h m�jodoc ekm�jhshc pou perigr�fhke stic prohgo�menec paragr�fouc e�nai

proseggistik�� Aut� pou mac endiaf�rei e�nai h stadiak� pros�ggish twn epilog�n

tou antipros�pou me tic epilog�c tou qr�sth� Ep�shc� aut� h diadikas�a ekm�jhshc

energopoie�tai met� ap� thn ekt�lesh tou algor�jmou epilog�c o opo�oc� �pwc e�dame�

e�nai �dh sqed�n b�ltistoc� Aut� shma�nei� �ti an o qr�sthc den �qei eis�gei

shmantik� sf�lma sto APP wc proc tic protim�seic tou o alg�rijmoc epilog�c

ja exakolouje� na prote�nei sunduasmo�c sqed�n b�ltistouc kai �ra de ja kale�tai

suqn� h diadikas�a ekm�jhshc� Gia na mpor�soume na axiolog�soume th pragmatik�

leitourg�a thc protein�menhc diadikas�ac pr�pei na dhmiourg�soume perib�llon me

sqetik� �ant�xoec sunj�kec	� dhlad� me �astaje�c	 qr�stec me shmantik� sf�lma

ston kajorism� tou arqe�ou proswpik�n protim�sewn kai me paroqe�c uphresi�n pou

efarm�zoun tuqa�a qr�wsh�

Ta peir�mata organ�jhkan me b�sh tic anex�rthtec metablhtec tou P�naka ����

Gia k�je m�a ap� aut�c ektel�sthkan peir�mata �qontac stajer�c tic up�loipec kai

diaforopoi�ntac thn exetaz�menh metablht�� To arqe�o proswpik�n protim�sewn

pou upoj�same �ti sumpl�rwse o qr�sthc fa�netai ston P�naka ���� Oi epilog�c

tou qr�sth e�nai �lec diapragmate�simec �tsi �ste na up�rqoun pollo� enallaktiko�

sunduasmo� uphres�ac� Ep�shc� �qoume upoj�sei �ti h kamp�lh thc epim�rouc

qrhsim�thtac gia ta ep�peda poi�thtac twn m�swn e�nai diaforetik� ap� aut�

tou mont�lou pou diaj�tei o antipr�swpoc� Pio sugkekrim�na jewro�me �ti o

qr�sthc �qei ko�lh kamp�lh se ant�jesh me ton arqik� mont�lo pou upoj�tei gia ton

k�je qr�sth kurt� kamp�lh� Ep�shc� �ginan peir�mata s�gkrishc thc diadikas�ac

ekm�jhshc me mia aplo�sterh diadikas�a ekm�jhshc pou prosarm�zei m�no thn

par�metro tou an�tatou epitrepto� k�stouc agor�c kaj�c kai s�gkrish me thn

per�ptwsh apous�ac diadikas�ac ekm�jhshc�
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Epilog� Perieqom�nou

Perieq�meno Suntelest�c Prot�mhshc �kc�

Politik� 	���

Par�metroi M�swn gia Politik�

T�poc M�sou Ep�pedo Prot�mhshc M�gisth Poi�thta El�qisth Poi�thta

Akolouj�a Eik�nwn Epijume�tai Aristh M	tria
Stajer� Eik�na Epijume�tai Aristh M	tria

�Hqoc Epijume�tai Aristh M	tria

Ke�meno Epijume�tai Den 	qei Diabajm�seic

M�gisto Plhrwt�o Pos� �Wmax�

	����drq

Krit�rio Epilog�c

Megistopo�hsh Kajaro� Of	louc

P�nakac ���� Peiramatik� Arqe�o Proswpik�n Protim�sewn

Ston p�naka aut� fa�netai to arqe�o proswpik�n protim�sewn pou upot�jetai �ti

sumpl�rwse o qr�sthc� �Olec oi epilog�c �inai diapragmate�simec �tsi �ste na

up�rqoun pollo� enallaktiko� sunduasmo� uphres�ac� Ep�shc� to krit�rio epilog�c

�qoume upoj�sei �ti e�nai h megistopo�hsh tou kajaro� of�louc tou qr�sth�

T�loc� ax�zei na shmeiwje� �ti h exom�lunsh �qei n�hma na exetasje� m�no gia

thn per�ptwsh astajo�c qr�sth� A	n o qr�sthc x�rei ti j�lei kai den talante�etai�

t�te h exom�lunsh apl�c epibrad�nei th s�gklish twn epilog�n tou qr�sth me

ton antipr�swpo� Sthn per�ptwsh tou astajo�c qr�sth oi arqik�c lanjasm�nec

epilog�c mporo�n na odhg�soun ton antipr�swpo se prosarmog�c param�trwn

pou e�nai ant�jetec proc th swst� kate�junsh� Aut� to sf�lma to elatt�nei h

efarmog� thc exom�lunshc� Stic ep�menec upoparagr�fouc perigr�fontai analutik�

ta peiramatik� apotel�smata gia k�je per�ptwsh�

������� M�gisto Plhrwt�o Pos�

Skop�c aut�c thc seir�c peiram�twn e�nai na fane� h epirro� thc sumperifor�c tou

�lou sust�matoc ap� tic di�forec tim�c tou an�tatou or�ou tou k�stouc agor�c

miac uphres�ac� 	Eqoume upoj�sei �ti o qr�sthc �qei k�nei shmantik� sf�lma sth

sumpl�rwsh tou arqe�ou proswpik�n protim�sewn� Pio sugkekrim�na� upoj�toume

�ti en� �qei dhl�sei �epijum�a	 gia �la ta m�sa� k�ti pou shma�nei �ti o ant�stoiqoc
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suntelest�c tou mont�lou qrhsim�thtac e�nai �
�
�bl� Kef� ��� sthn pragmatik�thta

h epijum�a tou e�nai kat� ��� mikr�terh gia to apl� ke�meno kai gia tic stajer�c

eik�nec kai kat� ��� megal�terh gia to video kai ton �qo kai to �dio isq�ei gia touc

ant�stoiqouc suntelest�c� Ep�shc� jewro�me �ti o qr�sthc e�nai stajer�c wc proc to

qr�no� dhlad� en� �qei sumplhr�sei esfalm�na to arqe�o proswpik�n protim�sewn�

epil�gei s�mfwna me tic �pragmatik�c	 tou protim�seic�� Aut� shma�nei �ti me b�sh

tic param�trouc thc ex�swshc ������� �qoume �� � � � � � ��

Ap� touc �xi prosomoio�menouc paroqe�c oi treic� �pwc �qoume anaf�rei�

efarm�zoun qr�wsh me k�poia tuqai�thta� Sthn per�ptwsh aut�� to tuqa�o k�stoc

agor�c kuma�netai omoi�morfa g�rw ap� th m�sh tim� tou kat� ����

Sto Sq�ma ��� fa�nontai ta apotel�smata en�c peir�matoc me �nw �rio k�stouc

agor�c ������ Analutik�� ta meg�jh pou fa�nontai sta graf�mata aut� e�nai�

�a� h ap�stash metax� tou protein�menou ap� ton antipr�swpo sunduasmo� kai

tou sunduasmo� pou telik� ep�lexe o qr�sthc�

�b� h ap�stash tou sunduasmo� pou ep�lexe o qr�sthc ap� ton idanik� sunduasm��

�e� oi diafor�c kajaro� of�louc metax� tou protein�menou ap� ton antipr�swpo

sunduasmo� kai tou sunduasmo� pou telik� ep�lexe o qr�sthc wc posost� tou

an�tatou or�ou gia to k�stoc agor�c�

�st� �moia me to prohgo�meno gr�fhma ekt�c tou �ti oi sunduasmo� e�nai o

epilegm�noc ap� to qr�sth kai o b�ltistoc�

�g� �qontac �na kuli�meno �par�juro	 meg�jouc �� k�je shme�o tou graf�matoc

parist�nei th m�gisth tim� thc diafor�c kajaro� of�louc metax� tou

protein�menou ap� ton antipr�swpo sunduasmo� kai tou sunduasmo� pou

telik� ep�lexe o qr�sthc ekfrasm�nh wc posost� tou an�tatou or�ou gia to

k�stoc agor�c�

�d� me to �dio kuli�meno �par�juro	� k�je shme�o tou graf�matoc de�qnei th

m�gisth tim� thc diafor�c kajaro� of�louc metax� tou sunduasmo� pou

ep�lexe o qr�sthc kai tou b�ltistou sunduasmo��

�Me �lla l�gia upoj�toume �ti o qr�sthc uposune�dhta gnwr�zei ti j�lei� apl� �qei sumplhr�sei
l�joc to pro�le
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Sq�ma ���� Par�deigma Metr�sewn�

Sto sq�ma aut� fa�nontai ta apotel�smata en�c peir�matoc me m�gisto plhrwt�o pos�
���

� Skop�c e�nai h parous�ash twn metr�sewn pou g�nontai� Ap� ta meg�jh aut��
ta shmantik�tera e�nai aut� pou de�qnoun tic diafor�c kajaro� of�louc ��e���st�� kai
tic ant�stoiqec m�sec tim�c ��z���h���

�z�� �h� �moia me ta graf�mata �g���d� me th diafor� �ti upolog�zetai h m�sh tim�

sto par�juro kai �qi h m�gisth�

Ap� ta meg�jh aut�� ta shmantik�tera e�nai aut� pou de�qnoun tic diafor�c

kajaro� of�louc ��e���st�� kai tic ant�stoiqec m�sec tim�c��z���h��� Sthn per�ptws�

mac h ap�stash den e�nai antiproswpeutik� m�tro� Aut� sumba�nei giat� mpore��

gia par�deigma� o protein�menoc sunduasm�c na peri�qei stajer�c eik�nec se �risto

ep�pedo poi�thtac kai o epilegm�noc ap� to qr�sth se m�trio ep�pedo� H diafor�

aut�n twn sunduasm�n e�nai toul�qiston �� Wst�so� h diafor� touc wc proc to

kajar� �feloc mpore� na mhn e�nai meg�lh� afo� sto mont�lo qrhsim�thtac pou

or�same �Kef� �� h sqetik� qrhsim�thta twn stajer�n eik�nwn gia �na m�so qr�sth
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�qei pol� mikr� tim�� Ex�llou aut� pou �qei shmas�a e�nai h diaforopo�hsh pou

antilamb�netai o �dioc o qr�sthc� Gia to l�go aut�� sto ex�c ta peiramatik�

apotel�smata ja parousi�zontai m�no me diafor�c kajaro� of�louc�

Gia to sugkekrim�no pe�rama� t�ra� mporo�me na parathr�soume ta ex�c�

� se ekat� per�pou diapramate�seic tou eikoniko� qr�sth me touc paroqe�c

m�sw tou hlektroniko� antipros�pou g�rw stic � for�c �Sq�ma ���a� up�rxe

diafor� an�mesa sthn epilog� tou qr�sth kai sthn epilog� tou antipros�pou�

Oi diafor�c aut�c ofe�lontai stic tuqa�ec metabol�c twn tim�n pou epib�lloun

oi paroqe�c�

� met� ap� k�je emfaniz�menh diafor� energopoie�tai h diadikas�a ekm�jhshc

kai prosarm�zei kat�llhla tic eswterik�c param�trouc� Ap� ta graf�mata

fa�netai �ti h diadikas�a ekm�jhshc efarm�zei swst�c prosarmog�c me

apot�lesma am�swc met� ap� k�je diafor� na up�rqei ta�tish thc epilog�c

tou qr�sth kai tou antipros�pou�

� fa�netai kajar� �Sq����z� �ti oi diafor�c kjaro� of�louc thc epilog�c

tou qr�sth ap� to b�ltisto e�nai thc t�xhc tou �
�� kai oi diafor�c

tou protein�menou ap� ton epilegm�no sunduasm� e�nai thc t�xhc tou ��

�Sq����st�� Me �lla l�gia an o alg�rijmoc epilog�c �tan o exantlhtik�c h

belt�wsh pou parathro�se o qr�sthc ja �tan el�qisth�

� sthn arq� tou peir�matoc �ginan merik�c kl�seic thc diadikas�ac ekm�jhshc�

qwr�c na fane� el�ttwsh thc diafor�c thc epilog�c tou qr�sth ap� to b�ltisto

�Sq����z�� Aut� sun�bei l�go arg�tera pou me m�a mikr� diaforopo�hsh

tou qr�sth �gine mia mikr� prosarmog� stic eswterik�c param�trouc� kai h

diafor� tou epilegm�nou sunduasmo� ap� to idanik� kuma�netai g�rw ap� to ��

ap� thn epan�lhyh per�pou 
� kai met� �Sq����z�� Aut� �gine giat� oi pr�tec

prosarmog�c den �tan arket�c gia na mpor�sei o antipr�swpoc na plhsi�sei

sto b�ltisto� all� �tan sto �rio aut�c thc metabol�c� Op�te m�a epipl�on

mikr� diaforopo�hsh prok�lese thn el�ttwsh thc diafor�c�

�To m�gejoc thc prosarmog�c miac param�trou exart�tai ap� thn posostia�a diafor� kajaro�
of�louc thc epilog�c tou qr�sth ap� ton protein�meno
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�� Kef�laio �� Diadikas�a Ekm�jhshc

0 10 20 30 40 50 60 70 80 90 100
0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

# iterations

M
ea

n 
N

B
 P

er
ce

nt
ag

e 
D

iff
er

en
ce

s

W = 6000

W = 12500

W = 25000

0 10 20 30 40 50 60 70 80 90 100
0

1

2

3

4

5

6

7

8

#iterations

nb
 s

ug
−

se
l d

iff
er

en
ce

ss

W = 6000: blue

W = 25000

W = 12500

relaxation 1

�a� �b�

Sq�ma ���� Diaforopo�hsh M�gistou Plhrwt�ou Poso� W

Sto sq�ma aut� fa�nontai ta apotel�smata twn peiram�twn pou ekt�lsthkan me
diaforopoihm�nec ��


� ���

 kai ��


� tim�c gia to m�gisto plhrwt�o pos��
Sto arister� gr�fhma fa�netai h m�sh posostia�a diafor� kajaro� of�louc tou
epileg�menou sunduasmo� ap� ton ant�stoiqo idanik�� en� sto dexi�� h ant�stoiqh
diafor� tou epileg�menou ap� ton protein�meno�

� einai emfan�c mia suneq�c diak�mansh thc diafor�c kajaro� of�louc tou

idaniko� ap� thn epilog� tou qr�sth� Aut� ofe�letai sth diak�mansh thc

tuqa�ac qr�wshc twn tri�n ap� touc �xi paroqe�c�

Gia thn ex�tash

thc ep�drashc tou m�gistou epitrepto� k�stouc W ektel�sthkan peir�mata me treic

diaforetik�c tim�c� Ta apotel�smata pou fa�nontai sto Sq�ma ��� anaf�rontai

se tr�a peir�mata me m�gisto epitrept� k�stoc ����� ����� kai ����� ant�stoiqa�

Sto arister� gr�fhma tou sq�matoc fa�netai h m�sh posostia�a diafor� kajaro�

of�louc tou epileg�menou sunduasmo� ap� ton ant�stoiqo idanik�� en� sto dexi�

gr�fhma h ant�stoiqh diafor� tou epileg�menou ap� ton protein�meno�

Ap� to sq�ma ���a e�nai faner� �ti me W � ����� h diafor� e�nai mikr�terh

ap� tic �llec d�o peript�seic� Aut� e�nai logik�� afo� l�gw tou qamhlo� m�gistou

epitrepto� k�stouc �loi oi sunduasmo� uphres�ac me k�stoc megal�tero ap� W

aporr�ptontai ap� ton antipr�swpo wc mh apodekto� kai epom�nwc oi diaj�simec

epilog�c tou qr�sth perior�zontai se apodekto�c sunduasmo�c oi opo�oi e�nai mikr�c

Tm�ma Epist�mhc Upologist�n
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qrhsim�thtac op�te kai oi diafor�c kajaro� of�louc metax� touc e�nai� ep�shc�

mikr�c� Stic �llec d�o peript�seic el�qistoi sunduasmo� aporr�ptontai kai o

qr�sthc �qei na epil�xei ap� periss�terouc diaj�simouc sunduasmo�c� Epom�nwc�

den up�rqei ousiastik� diaforopo�hsh metax� twn perpipt�sewn W � ����� kai

W � ������

H s�gklish thc epilog�c tou qr�sth me aut�n tou antipros�pou fa�netai sto

sq�ma ���b� Sto gr�fhma de fa�nontai oi diafor�c gia thn per�ptwsh an�tatou

epitrepto� k�stouc agor�c ����� di�ti aut�c e�nai p�ra pol� mikr�c� thc t�xewc

tou ������ Aut� pou mpore� na parathr�sei kane�c e�nai �ti kaj�c pern� o qr�noc

kai kale�tai h diadikas�a ekm�jhshc� oi posostia�ec diafor�c kajaro� of�louc

elatt�nontai� Aut� shma�nei �ti oi epilog�c tou antipros�pou me th bo�jeia thc

diadikas�ac ekm�jhshc sugkl�noun me tic epilog�c tou qr�sth�

������� Sf�lma Arqe�ou Proswpik�n Protim�sewn

H morf� tou sf�lmatoc sumpl�rwshc tou arqe�ou protim�sewn e�nai �pwc sthn

prohgo�menh par�grafo� me th diafor�� �ti exet�sjhkan treic diaforetik�c

peript�seic me sf�lma ���� ��� kai ���� Upoj�same �ti to m�gisto plhrwt�o

pos� e�nai ����� kai �ti o qr�sthc par� to sf�lma sth sumpl�rwsh tou arqe�ou

proswpik�n protim�sewn� epil�gei sunduamso�c me b�sh tic pragmatik�c tou

protim�seic� Ep�shc� oi treic ap� touc paroqe�c pou eis�goun k�poia tuqai�thta

�qoun diak�mansh sth qr�ws� kat� ����

Ta apotel�smata aut�n twn peiram�twn fa�notai sto Sq�ma ��
� Se aut�

thn per�ptwsh �pwc kai sthn prohgo�menh� epitugq�netai s�gklish twn epilog�n

tou qr�sth kai tou antipros�pou� 	Oso megal�tero e�nai to sf�lma tou qr�sth�

t�so megal�terec kai oi diafor�c kajaro� of�louc qr�sth
antipros�pou pou

parathro�ntai �Sq� ��
b�� Se �lec� �mwc� tic peript�seic oi diafor�c sugkl�noun

se ep�peda k�tw tou ��� Ap� to Sq�ma ��
a fa�netai �ti kai stic treic peript�seic

sfalm�twn h epilog� tou qr�sth plhsi�zei ton idanik� sunduasm� me par�moiec

posostia�ec diafor�c NB pou e�nai kont� sto ��� Ax�zei ep�shc na shmeiwje�� �ti

l�gw thc tuqa�ac diak�manshc sth qr�wsh o idanik�c sunduasm�c mpore� na e�nai

diaforetik�c se k�je epan�lhyh�

Sto gr�fhma ��
b fa�netai �ti oi diafor�c of�louc ap� ton idanik� sunduam��
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�a� �b�

Sq�ma ��
� Sf�lma Arqe�ou Prospwik�n Protim�sewn

Sto sq�ma aut� fa�nontai ta apotel�smata twn peiram�twn pou ekt�lsthkan me
diaforopoihm�na ��
�� ��� kai �
�� sf�lmata sumpl�rwshc tou arqe�ou proswpik�n
protim�sewn��Oso megal�tero e�nai to sf�lma tou qr�sth� t�so megal�terec kai oi
diafor�c kajaro� of�louc qr�sth�antipros�pou pou parathro�ntai �b��Ap� to �a�
fa�netai �ti kai stic treic peript�seic sfalm�twn h epilog� tou qr�sth plhsi�zei ton
idanik� sunduasm� me par�moiec posostia�ec diafor�c kajaro� of�louc pou e�nai kont�
sto ���

me sf�lma ��� e�nai megal�terec ap� �ti stic �llec d�o sthn arq� twn epanal�yewn�

Aut� ofe�letai sto �ti sthn per�ptwsh mikro� sf�lmatoc� o antipr�swpoc prote�nei

k�poio sunduasm� pou ikanopoie� to qr�sth kai epom�nwc den kale�tai h diadikas�a

ekm�jhshc� M�lic h epilog� tou qr�sth apokl�nei ap� thn pr�tash tou antipros�pou

parathre�tai me�wsh thc diafor�c ap� ton idanik� sunduasm��	Opwc fa�netai ap� to

gr�fhma aut� sumba�nei kont� sthn ��h epan�lhyh� �pou parathro�ntai oi pr�tec

diafor�c tou qr�sth ap� ton antipr�swpo kai am�swc met� elatt�netai h diafor�

ap� ton idanik� sunduasm�� Oi diafor�c aut�c ofe�lontai kur�wc sthn tuqa�a

diak�mansh thc qr�wshc� Ep�shc� ofe�lontai kai sto �ti oi jugatriko� antipr�swpoi

met� th diapragm�teus� touc me touc paroqe�c epistr�foun ston ptarik� m�no p�nte

ap� touc sunduasmo�c pou ex�tasan� An o jugatrik�c antipr�swpoc ep�strefe �louc

touc sunduasmo�c h me�wsh thc diafor�c ja xekino�se nwr�tera� Aut�� �mwc� �pwc

�qoume anaf�rei �par� ������ e�nai �nac sumbibasm�c gia na diathrhje� mikr� to

m�gejoc thc plhrofor�ac pou pr�pei na metaferje��

Sthn per�ptwsh pou to sf�lma sumpl�rwshc pro�le e�nai ���� parathro�me �ti
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h diafor� thc epilog�c tou qr�sth ap� ton idanik� sunduasm� elatt�netai �mesa ap�

thn arq� twn epanal�yewn� Aut� prokale�tai ap� tic arqik�c kl�seic thc diadikas�ac

ekm�jhshc pou sumba�noun stic �� pr�tec epanal�yeic�

	Oson afor� sthn ep�ptwsh tou sf�lmatoc ��� oi diafor�c tou qr�sth ap�

ton antipr�swpo �Sq� ��
b� stic pr�tec epanal�yeic e�nai shmantik� megal�terec

ap� tic �llec d�o peript�seic� l�gw tou meg�jouc tou sf�lmatoc� Ant�jeta� sto

Sq�ma ��
a stic pr�tec epanal�yeic h diafor� of�louc ap� ton idanik� sunduasm�

fa�netai na e�nai mikr�terh� Aut� sun�bei giat� se aut�c tic peript�seic� �tuqe

l�gw thc diak�manshc thc qr�wshc� na sumperilhfje� sth protein�menh ap� ton

antipr�swpo l�sta �nac sunduasm�c o opo�oc e�nai pio kont� ston idanik� �s�mfwna

me to qr�sth� ap� �ti o protein�menoc� Aut� to fain�meno emfan�sthke merik�c

for�c� stic �� per�pou pr�tec epanal�yeic kai prok�lese thn kl�sh thc diadikas�ac

ekm�jhshc� Stic am�swc ep�menec epanal�yeic �m�qri thn ��� h diafor� ap� ton

idanik� aux�jhke� kaj�c par� to �ti to eswterik� mont�lo qrhsim�thtac pou diathre�

o antipr�swpoc plhs�ase tic protim�seic tou qr�sth h protein�menh l�sta den

perie�qe k�poio sunduasm� kal�tero ap� ton protein�meno�	Etsi o qr�sthc ep�lexe

ton protein�meno�

Kont� sthn epan�lhyh �� �Sq�ma ��
b�� kale�tai h diadikas�a ekm�jhshc kai

g�netai mia mikr� prosarmog� h opo�a� �mwc� prokale� meg�lh me�wsh sth diafor�

thc epilog�c tou qr�sth ap� ton idanik� sunduasm� �Sq�ma ��
a�� Oi meg�lec

prosarmog�c pou �ginan stic pr�tec epanal�yeic den �tan arket�c gia na mpor�sei

o antipr�swpoc na plhsi�sei ton idanik� sunduasm�� Ax�zei ed� na shmeiwje� �ti

oi prosarmog�c pou k�nei h diadikas�a ekm�jhshc e�nai susswreu�menec� Sthn

per�ptws� pou exet�zoume� oi pr�tec prosarmog�c e�qan f�rei to mont�lo kont� se

k�poio kr�simo shme�o kai me th mikr� epipr�sjeth prosarmog�� ep�lje h me�wsh thc

diafor�c�

Sto Sq�ma ��
a� ep�shc parathre�tai mia pt�sh �sto ��� thc diafor�c kont�

sthn epan�lhyh 
� qwr�c na �qei klhje� h diadikas�a ekm�jhshc� Aut� ofe�letai sth

diak�mansh thc qr�wshc kai gi� aut� h diafor� aux�netai xan� am�swc met��
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�a� �b�

Sq�ma ���� Diak�manshQr�wshc

Sto sq�ma aut� fa�nontai ta apotel�smata twn peiram�twn pou ekt�lsthkan me
diaforopoihm�nh ��
�� ��� kai �
�� diak�mansh qr�wshc ap� touc paroqe�c pou
eis�goun tuqai�thta� Oi diafor�c twn epilog�n tou qr�sth t�so ap� aut�c tou
antipros�pou �so kai ap� ton idanik� sunduasm�� e�nai megal�terec gia megal�terh
diak�mansh qr�wshc�

������� Ast�jeia Qr�wshc

H ep�drash twn diabajm�sewn thc diak�manshc thc qr�wshc ap� touc paroqe�c

exet�sthke gia treic peript�seic me diakum�nseic ���� ��� kai ���� To an�tato

epitrept� k�stoc agor�c e�nai ������ en� to sf�lma sumpl�rwshc tou arqe�ou

protim�sewn e�nai ����

Ta apotel�smata aut�n twn peiram�twn fa�nontai sto Sq�ma ���� Oi diafor�c

twn epilog�n tou qr�sth t�so ap� aut�c tou antipros�pou �so kai ap� ton idanik�

sunduasm�� e�nai megal�terec gia megal�terh diak�mansh qr�wshc� Sthn per�ptwsh

pou h diak�mansh qr�wshc e�nai mikr� ����� h diadikas�a ekm�jhshc kale�tai sp�nia�

Aut� ofe�letai sto �ti oi epilog�c t�so tou qr�sth �so kai tou antipros�pou

m�noun sqed�n stajer�c� afo� de metab�llontai shmantik� oi tim�c pou epib�lloun

oi paroqe�c� Gi� aut� to l�go h diafor� kajaro� of�louc thc epilog�c tou qr�sth

ap� ton idanik� sunduasm� �Sq� ���a� e�nai arqik� sqed�n stajer� kai elatt�netai

ap�toma m�lic kale�tai h diadikas�a ekm�jhshc �pou efarm�zetai mia sqetik� meg�lh

prosarmog� param�trwn� Ax�zei na shmeiwje� �ti en� stic arqik�c epanal�yeic
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�Sq����b� �ginan k�poiec mikr�c prosarmog�c� h s�gklish me ton idanik� sunduasm�

ep�lje m�no afo� emfan�sthke sqetik� meg�lh diafor� of�louc� Aut� exhge�tai

ap� to gegon�c �ti oi prosarmog�c twn param�trwn exart�ntai ousiastik� ap� to

m�gejoc thc diafor�c of�louc �bl� par� �������

Ed�� �pwc kai sthn prohgo�menh per�ptwsh� h s�gklish twn epilog�n tou

qr�sth t�so me ton idanik� sunduasm� �so kai me thn pr�tash tou antipros�pou

ja �tan gror�terh an oi jugatriko� antipr�spwoi ep�strefan ston patrik�

periss�terouc upoy�fiouc gia epilog� sunduasmo�c�

������� Diak�mansh Protim�sewn Qr�sth

Sta peir�mata aut� exet�zoume diaforetik�c peript�seic ast�jeiac protim�sewn

qr�sth� kaj�c kai thn ep�drash thc param�trou exom�lunshc�	Opwc �qei anaferje�

aut� h par�metroc �qei n�hma na exetasje� m�no se aut� thn per�ptwsh� Upoj�toume

loip�n� �ti o qr�sthc �qei j�sei an�tato epitrept� k�stoc agor�c ������ �qei

sumplhr�sei to arqe�o protim�sewn me sf�lma ���� Ep�shc� h diak�mansh thc

qr�wshc e�nai ���� Sto pe�rama tou opo�ou ta apotel�smata fa�nontai sto Sq�ma

���� oi protim�seic tou qr�sth �qoun arqik� diaspor� � � � � ��� � ����� en� �tan

sugkl�nei proc tic protim�seic tou h diaspor� g�netai � � ����� Sta prohgo�mena

peir�mata aut�c oi par�metroi e�qan tim� mhd�n� Ep�shc h s�gklish twn vprefs tou

qr�sth proc tic basik�c tou protim�seic �bprefs�� g�netai sto ��
� ��� kai ��
 thc

sunolik�c di�rkeiac twn epanal�yewn� Ax�zei na shmeiwje� �ti met� th s�gklish twn

protim�sewn tou qr�sth h per�ptwsh e�nai sqed�n �dia me aut� tou stajero� qr�sth�

Ap� to Sq�ma ���a parathro�me �ti arqik� oi diafor�c twn epilog�n tou

qr�sth ap� aut�c tou idaniko� sunduasmo� e�nai arket� meg�lec� Aut� ofe�letai sto

�ti o �dioc o qr�sthc arqik� k�nei l�joc epilog�c� Aut�� �mwc� epipl�on� prokale�

kai prosarmog�c ap� th diadikas�a ekm�jhshc pou apomakr�noun to eswterik�

mont�lo tou antipros�pou ap� to pragmatik� tou qr�sth� Epom�nwc h arqik� me�wsh

twn diafor�n ap� ton idanik� sunduasm� ofe�lontai sth s�gklish tou �diou tou

qr�sth kai �qi stic prosarmog�c thc diadikas�ac ekm�jhshc� Ep�shc� h s�gklish

proc ton idanik� sunduasm� de fa�netai na all�zei ousiastik� ap� tic taq�thtec

s�gklishc twn vprefs� Aut� ofe�letai sto �ti prin th stajeropo�hsh tou qr�sth

up�rqei s�gklish� l�gw tou �diou tou qr�sth� en� met�� h diadikas�a ekm�jhshc
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�a� �b�

Sq�ma ���� Diak�mansh Protim�sewn Qr�sth

Sto sq�ma aut� fa�nontai ta apotel�smata twn peiram�twn pou ekt�lsthkan me
diaforetik� taq�thta s�gklishc twn eikonik�n protim�sewn �vprefs� tou qr�sth� Ap�
to sq�ma �a� parathro�me �ti h s�gklish proc ton idanik� sunduasm� den ephre�zetai
ap� tic diaforetik�c taq�thtec s�gklishc twn vprefs� E�shc sto sq�ma �b� parathro�me
�ti �so pio arg� sugkl�nei o qr�sthc t�so megal�terec e�nai oi diafor�c of�louc twn
epilog�n tou qr�sth ap� aut�c tou antipros�pou�

efarm�zei prosarmog�c plhsi�zontac proc ton idanik� sunduasm��

	Oso afor� sthn �taq�thta	 s�gklishc tou qr�sth� parathro�me �Sq� ���b�

�ti �so pio arg� sugkl�nei o qr�sthc t�so megal�terec e�nai oi diafor�c of�louc

twn epilog�n tou qr�sth ap� aut�c tou antipros�pou� Aut� e�nai logik�� giat�

�so o qr�sthc br�sketai se astaj� kat�stash o antipr�swpoc de ja mpore� na

ton prosegg�sei kai oi diafor�c ja param�noun meg�lec� Epipl�on� an o qr�sthc

sugkl�nei gr�gora� t�te diadikas�a ekm�jhshc prosegg�zei pio gr�gora to mont�lo

tou qr�sth kai �tsi emfan�zontai mikr�terec diafor�c�

Sto Sq�ma ��� fa�nontai ta apotelesmata peiram�twn gia di�forec tim�c thc

param�trou exom�lunshc� Sta sugkekrim�na peir�mata� oi protim�seic tou qr�sth

�talant�notai	 arqik� �ntona kai �qoun sqed�n stajeropoihje� per�pou sto mis�

thc di�rkeiac twn epanal�yewn� Ap� to Sq�ma ���b� fa�netai �ti gia pol� mikr�

exom�lunsh ����� oi diafor�c kajaro� of�louc twn epilog�n tou qr�sth ap� aut�c

tou antipros�pou e�nai shmantik� megal�terec ap� tic �llec d�o peript�seic� Aut�

ofe�letai sto �ti h pol� mikr� exom�lunsh elatt�nei p�ra polu tic prosarmog�c thc
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�a� �b�

Sq�ma ���� Exom�lunsh �

Se aut� to sq�ma fa�nontai ta apotelesmata peiram�twn gia di�forec tim�c thc
param�trou exom�lunshc ��� 
��� 
���� Ap� to sq�ma �a� fa�netai �ti oi diaforetik�c
tim�c thc exom�lunshc den ephre�zoun th s�gklish twn epilog�n tou qr�sth me ton
idanik� sunduasm�� Ap� thn �llh pleur�� mei�nei �sq��b�� to sf�lma thc diadikas�ac
majhshc sthn per�odo 
ast�jeiac� tou qr�sth� ap� th diadikas�a ekm�jhshc�

diadikas�ac ekm�jhshc kai h pros�ggish tou qr�sth arge� p�ra pol��

Ap� to Sq�ma ���a fa�netai �ti oi diaforetik�c tim�c thc param�trou aut�c den

ephre�zoun th s�gklish twn epilog�n tou qr�sth me ton idanik� sunduasm�� Arqik�

perim�name �ti sthn �qronik�	 per�odo pou o qr�sthc e�nai astaj�c� h efarmog�

thc exom�lunshc ja el�ttwne th diafor� ap� ton idanik� sunduasm�� Aut�� �mwc�

de sumba�nei di�ti o �astaj�c	 �eke�nh thn per�odo� qr�sthc ja exakolouj�sei na

epil�gei auja�reta anex�rthta ap� thn par�metro exom�lunshc� H par�metroc aut��

apl� mei�nei to sf�lma thc prosarmog�c pou efarm�zetai sthn per�odo �ast�jeiac	

tou qr�sth� ap� th diadikas�a ekm�jhshc� H me�wsh tou sf�lmatoc auto� mpore� na

parathrhje� sto Sq�ma ���b� Oi diafor�c of�louc me exom�lunsh ��� an kai e�nai

megal�terec ap� tic diafor�c thc per�ptwshc qwr�c exom�lnsh �dhl� �� sugkl�noun

grhgor�tera� Oi pr�tec sugkl�noun per�pou sthn epan�lhyh 
� en� oi de�terec

per�pou sthn epan�lhyh ���
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�a� �b�

Sq�ma ���� Apous�a Ekm�jhshc

Sto sq�ma aut� fa�nontai ta apotelesmata peiram�twn pou ektel�sthkan qwr�c
ekm�jhsh �a� kai h s�gkrish �gia thn per�ptwsh sf�lmatoc ���� me ta apotel�smata
en�c peir�matoc me ekm�jhsh �sq� �b��� Sto shma �b� fa�netai h kal�terh ep�dosh tou
antipros�pou �tan diaj�tei thn protein�menh diadikas�a ekm�jhshc�

������� Anagkai�thta Efarmog�c thc Diadikas�ac Ekm�jhshc

Gia l�gouc plhr�thtac thc axiol�ghshc thc diadikas�ac� �ginan peir�mata qwr�c

ekm�jhsh� gia na g�nei k�poia s�kgrish� Sugkekrim�na jewr�same tic per�ptwsh

twn ant�stoiqwn peiram�twn pou perigr�fontai sthn par�grafo �������� Ta

apotel�smata aut�n twn peiram�twn fa�nontai sto Sq�ma ���� Sto Sq�ma ���a

fa�nontai oi treic peript�seic sf�lmatoc sumpl�rwshc tou arqe�ou proswpik�n

protim�sewn� pou pr�pei na sugkr�jo�n me thn per�ptwsh apous�ac ekm�jshc� H

diafor� param�nei sta arqik� ep�peda kai talante�etai l�gw thc diak�manshc thc

qr�wshc� Sto Sq�ma ���b� g�netai s�gkrish en�c peir�matoc me sf�lma pro�le

��� me to ant�stoiqo pe�rama me th diadikas�a ekm�jhshc� �pou fa�netai kajar�

h kal�terh ep�dosh tou antipros�pou pou diaj�tei thn protein�menh diadikas�a

ekm�jhshc�

Ep�shc� h protein�menh diadikas�a ekm�jhshc sugkr�jhke kai me mia aplo�sterh

�kdos� thc� kat� thn opo�a h prosarmog� twn param�trwn afor� m�no sto an�tato

epitrept� k�stoc agor�c� To apot�lesma aut�n twn peiram�twn fa�netai sto

Sq�ma ���� Sto arister� gr�fhma �Sq� ���a� fa�nontai oi treic peript�seic pou
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Sq�ma ���� Apl� Ekm�jhsh

Sto sq�ma aut� fa�nontai ta apotelesmata peiram�twn pou ektel�sthkan me m�a
apl� ekm�jhsh �prosarm�zei m�no to m�gisto plhrot�o pos�� sqhma �a�� kai h
s�gkrish �gia thn per�ptwsh sf�lmatoc �
�� me ta apotel�smata en�c peir�matoc
me ekm�jhsh �sq� �b��� Sto shma �b� fa�netai h kal�terh ep�dosh tou antipros�pou
�tan diaj�tei thn protein�menh diadikas�a ekm�jhshc� Ed� ax�zei na shmei�soume �ti
sthn per�ptwsh meg�lou sf�lmatoc arqe�ou proswpik�n protim�sewn� oi epilog�c tou
qr�sth sugkl�noun proc to b�ltisto kai me thn apl� diadikas�a ekm�jhshc me mia arqik�
kajust�rhsh�

exet�sthkan� Aut� pou mpore� na parathr�sei kane�c e�nai �ti gia mikr� sf�lmata�

ousiastik� den g�netai pros�ggish proc ton idanik� sunduasm�� Aut� g�netai �tan

to sf�lma sumpl�rwshc tou arqe�ou protim�sewn �inai meg�lo� giat� o qr�sthc

proim�ei suneq�c fjhn�terh �� akrib�terh� uphres�a prokal�ntac thn prosarmog�

tou an�tatou epitrepto� k�stouc agor�c�

Sto Sq�ma ���b sugkr�netai h per�ptwsh thc diadikas�ac ekm�jhshc� pou

perigr�fhke sthn par�grafo �������� me thn ant�stoiqh aplopoihm�nh� E�nai faner�

�ti stic arqik�c epanal�yeic o antipr�swpoc me thn kanonik� diadikas�a ekm�jhshc

�qei kal�terh ep�dosh� Ax�zei ep�shc na shmeiwje� ap� �na shme�o kai �peita oi d�o

proseg�seic sqed�n taut�zontai� Aut� shma�nei �ti sth sugkekrim�nh per�ptwsh oi

prosarmog�c thc diadikas�ac ekm�jhshc e�nai kur�wc prosarmog�c tou an�tatou

epitrepto� k�stouc agor�c�
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Kef�laio �

Efarmog� se Teqnolog�ec

Thlepikoinwni�n

M�a ap� tic k�riec upoj�eic �pou bas�zetai h pros�ggish pou perigr�fthke sta

prohgo�mena kef�laia e�nai �ti oi uphres�ec pou agor�zei o qr�sthc mporo�n

na par�qontai se diakrit� ep�peda poi�thtac� Aut� aforo�n diakrit� ep�peda

kwdikopo�hshc twn m�swn� ta opo�a kai metaf�rontai m�sw kat�llhlwn sund�sewn�

Ax�zei na shmeiwje� �ti den up�rqei periorism�c wc proc ton arijm� twn m�swn�

jematik�n perioq�n � epip�dwn poi�thtac� Pro�p�jesh gia efarmog� thc

protein�menhc pros�ggishc� e�nai h dunat�thta paroq�c diaforetik�n kl�sewn

uphresi�n me poi�thta diaforopoihm�nh� Aut� apotele� kai ikan� suj�kh�

toul�qiston gia thn per�ptwsh tou algor�jmou epilog�c uphres�ac upoj�tontac�

�mwc� �na perib�llon antagwnismo� metax� twn paroq�wn�

��� As�gqronoc Tr�poc Met�doshc� ATM

H teqnolog�a ATM ��� par�qei uphes�ec metafor�c me s�ndesh kai kathgoriopo�hsh

wc proc tic eggu�seic poi�thtac� H s�ndesh dhmiourge�tai m�sw eikonik�n

kuklwm�twn �VC 
 Virtual Circuit��	Ola ta pek�ta e�nai stajero� meg�jouc ��byte

kai onom�zontai k�ttara �cell��	Ola ta k�ttara pou an�koun sto �dio VC akoloujo�n

to �dio monop�ti sto d�ktuo� K�je VC qarakthr�zetai ap� �na diakritik� arijm��

to VCI �VC Identi�er�� pou apojhke�etai sthn epikefal�da tou pak�tou� Me b�sh

��



�� Kef�laio �� Efarmog� se Teqnolog�ec Thlepikoinwni�n

to VCI e�nai dunat� h di�krish diaforetik�n ro�n plhrofor�ac kai h diaforetik�

diaqe�ris� touc� Aut� d�nei th dunat�thta paroq�c diaforetik�c poi�thtac uphres�ac

an� VC�

H uphres�a pou agor�zei o qr�sthc or�zetai leptomer�c m�sw en�c sumbola�ou

pou sto opo�o kajor�zetai h kl�sh uphres�ac kai oi epim�rouc par�metroi k�nhshc kai

poi�thtac� O �legqoc tou sumbola�ou g�netai m�sw en�c algor�jmou pou onom�zetai

GCRA �Generic Cell Rate Algorithm� kai o opo�oc e�te aporr�ptei ta pak�ta pou

parabi�zoun to sumb�laio e�te ta shmei�nei wc aporr�yima� Oi par�metroi k�nhshc

pou sqet�zontai me thn pareq�menh uphres�a pro�rqontai ap� to ex�c s�nolo�

� o m�gistoc rujm�c met�doshc �PCR 
 Peak Cell Rate�

� o diathro�menoc rujm�c �SCR 
 Sustaine Cell Rate�

� h anoq� diak�manshc kajust�rhshc kutt�rou �CDVT 
 Cell Delay Variation

Tolerance�

� h anoq� �krhxhc �BT 
 Burst Tolerance�

� o el�qistoc rujm�c met�doshc kutt�rou �MCR 
 Minimum Cell Rate�

Oi par�meteroi poi�thtac uphres�ac tou sumbola�ou pro�rqontai ap� to ex�c

s�nolo�

� posost� ap�leiac pak�twn �CLR 
 Cell Loss Rate�

� diak�mansh kajust�rhshc pak�tou �CDV 
 Cell Delay Variation�

� m�gisth kajust�rhsh met�doshc pak�tou �Max CTD 
 Cell Transfer Delay�

� m�sh kajust�rhsh met�doshc pak�tou �Mean CTD��

Wc proc thn kathgoriopo�hsh twn uphresi�n� to ATM Forum ��� kajor�zei

p�nte kl�seic uphresi�n� kajemi� ap� tic opo�ec perilamb�noun diaforetik�c

param�trouc poi�thtac kai k�nhshc dedom�nwn�

� uphres�a stajero� rujmo� �CBR�� H kl�sh aut� or�zei �na �sqed�n� stajero�

rujmo� re�ma kutt�rwn me k�poia apodekt� mikr� diak�mansh pou mpore�

na e�nai anap�feukth l�gw twn diadikasi�n kataskeu�c twn kutt�rwn� Oi

Tm�ma Epist�mhc Upologist�n



���� As�gqronoc Tr�poc Met�doshc� ATM ��

uphres�ec CBR e�nai egguhm�nec kai se �na sumb�laio kajor�zontai �lec oi

par�metroi poi�thtac� en� ap� tc param�trouc k�nhshc kajor�zontai ta PCR�

CDVT�

� uphres�a metablhto� rujmo� pragmatko� qr�nou �VBR�rt�� H k�nhsh pou

antistoiqe� se aut� thn kl�sh e�nai ekrhktik� �bursty��	Opwc kai h uphres�a

CBR e�nai egguhm�nh kai se �na sumb�laio VBR
rt kajor�zontai �lec oi

par�metroi poi�thtac� en� ap� tic param�trouc k�nhshc kajor�zontai oi PCR

kai CDVT� kaj�c kai oi SCR kai BT gia ton �legqo thc ekrhktik�thtac�

� uphres�a metablhto� rujmo�� mh pragmatiko� qr�nou �VBR�nrt�� E�nai

par�moia me thn kl�sh VBR
rt� me th diafor� �ti den e�nai uphres�a

pragmatiko� qr�nou kai epom�nwc den peri�qetai egg�hsh wc proc th

kajust�rhsh kutt�rwn� Epom�nwc� se �na sumb�laio VBR
nrt kajor�zetai

m�no h par�metroc CLR�

� uphres�a diaj�simou rujmo� �ABR�� H kl�sh ABR �qei qarakthristik�

elastik�c uphres�ac me m�nec eggu�seic �na m�gisto rujm� ap�leiac �CLR�

pak�twn kai �na el�qisto m�so rujm� met�doshc �MCR��

� uphres�a akaj�ristou rujmo� �UBR�� H kl�sh aut� �qei ep�shc qarakth


ristik� elastik�c uphres�ac qwr�c� �mwc� na par�qei kam�a egg�hsh�

Me b�sh aut� ta qarakthristik�� �nac paroq�ac uphres�ac �qei th dunat�thta

na antistoiq�sei diakrit� ep�peda poi�thtac m�swn se param�trouc poi�thtac

uphres�ac pou anaf�rjhkan parap�nw� E�nai� �mwc� efikt� �loi oi paroqe�c

na or�soun thn �dia antisto�qhsh� Aut� mpore� na g�nei an oi paroqe�c e�nai se

kat�stash antagwnismo�� Ak�ma kai se aut� thn per�ptwsh� �mwc� de ja up�rqei

ap�luth omoiomorf�a� Wc apot�lesma thc mh s�gklishc twn paroq�wn ja e�nai

h pl�rhc s�gqush tou qr�sth kai epom�nwc� h mh ikanopo�hs� tou� Ax�zei�

ep�shc� na shmeiwje� �ti h diaforetik� apeik�nish twn paroq�wn mpore� na odhg�sei

se diaforetik�c qrhsim�thtec gia ton �dio sunduasm� uphres�ac� Aut� mpore�

na antimetwpisje� me m�a emploutism�nh diadikas�a ekm�jhshc� �pwc aut� pou

perigr�fetai sto Kef�laio �� h opo�a ja diathre� diaforetik� mont�lo qrhsim�thtac
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gia k�je paroq�a � apl�c ja �qarakthr�zei	 k�je paroq�a p�q� me �nan kat�llhlo

suntelest� �

Ja �tan pol� bolik�� an mporo�se o qr�sthc na kajor�zei o �dioc thn

antistoiq�a twn afhrhm�nwn epip�dwn poi�thtac me tic param�trouc poi�thtac

dikt�ou� Ex�llou� ta afhrhm�na ep�peda poi�thtac aforo�n sthn ant�lhyh

tou qr�sth� Aut� mpore� na g�nei sthn pr�xh� H antisto�qhsh mpore� na

kwdikopoie�tai se k�poio arqe�o proswpik�n protim�sewn �qontac j�sei� arqik��

k�poiec prokajorism�nec �default� tim�c twn param�trwn dikt�ou basism�nec se

metr�seic gia to m�so qr�sth� Met� ap� diadoqik�c qr�seic mpore� na diamorf�netai

h antisto�qhsh aut� e�te me prwtoboul�a tou qr�sth e�te me th par�trunsh

tou hlektroniko� antipros�pou�� prosegg�zontac kal�tera tic pragmatik�c tou

protim�seic� H diam�rfwsh aut�� ja mpore� na perilamb�nei ak�ma kai prosa�xhsh

twn afhrhm�nwn epip�dwn poi�thtac� afo� �pwc anaf�rjhke h protein�menh

pros�ggish e�nai anex�rthth tou arijmo� twn epip�dwn poi�thtac�

	Eqontac� loip�n� dedom�nh mia t�toia antisto�qhsh� o antipr�swpoc �qei th

dunat�thta gia �na s�nolo apait�sewn �dhl�� sunduasm� uphres�ac� na lamb�nei

di�forec tar�fec �dhl�� prosfor�c�� Aut� mpore� na sumbe� kaj�c up�rqei

per�ptwsh k�poia apaito�menh poi�thta se ep�pedo dikt�ou na mpore� na parasqeje�

ap� periss�terec ap� m�a kl�seic� An� gia par�deigma� �nac qr�sthc j�lei na

parakolouj�sei video gia diask�dash kai �qei sqetik� qamhl�c apait�seic poi�thtac�

t�te h uphres�a aut� mpore� na metadoje� m�sw k�poiac kl�shc pragmatiko� qr�nou

�CBR� VBR
rt� � m�sw ABR� H megistopo�hsh tou kajaro� of�louc tou qr�sth

mpore� na epiteuqje� epil�gontac thn kl�sh ABR pou mpore� na �qei pol� qamhl�

k�stoc�

Ap� ta parap�nw e�nai saf�c �ti h diadikas�a epilog�c mpore� na efarmoste�

sthn per�ptwsh thc teqnolog�ac ATM� Ed�� mpore� na teje� to er�thma an e�nai

efikt� h efarmog� thc diadikas�ac epanadiapragm�teushc� An� gia par�deigma�

par�qetai �dh mia uphres�a se kl�sh CBR� e�nai dunat� h epanadiapragm�teus� thc

me skop� thn allag� kl�shc� Se aut� thn per�ptwsh� to k�stoc epanegkat�stashc

miac n�ac s�ndeshc gia thn paroq� thc uphres�ac ja �tan apagoreutik�� Epom�nwc�

h epanadiapragm�teush pr�pei na perioriste� se epanepilog� param�trwn poi�thtac

�Me b�sh mia emploutim�nh diadikas�a ekm�jhshc

Tm�ma Epist�mhc Upologist�n
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C/R = Command/Response

DE = Discard Eligibility

EA = Extended Address

DLCI = Data Link Connection Identifier

F/BECN = Forward/Backward Explicit Congestion

Notification

Flag Header User data field FCS Flag

1 2 2 1

C/R

DEDLCI

DLCI

01237 4

FECN BECN

Variable

bits

Bytes

Sq�ma ���� Dom� Pak�tou Frame Relay�

dikt�ou gia thn �dia kl�sh uphres�ac� Se orism�nec peript�seic� mpore� o paroq�ac�

gia l�gouc diaqe�rishc� na d�sei k�nhtra stouc qr�stec na apoqwr�soun ap� k�poia

kl�sh uphres�ac� op�te mpore� na efarmoste� sunolik� epanepilog� tou sunduasmo�

uphres�ac�

��� Frame Relay

To Frame Relay ���� e�nai mia teqnolog�a metafor�c dedom�nwn me sund�seic me

m�triouc �wc sqetik� uyhlo�c rujmo�c met�doshc dedom�nwn �m�qri kai 
�Mbps��

Ta prwt�kolla Frame Relay kajor�zoun ta tr�a qamhl�tera ep�peda tou mont�lou

OSI�

H dom� en�c pak�tou Frame Relay fa�netai sto Sq�ma ���� H epikefal�da tou

pak�tou� meg�jouc � byte� peri�qei plhrifor�a gia dieujunsiod�thsh �DLCI� EA��

plhrofor�a el�gqou sumf�rhshc �F�BECN kai DE�� To bit C�R afor� se eidik�

qr�sh ap� efarmog�c� To ped�o FCS qrhsime�ei gia an�qneush sfalm�twn� Ta

alloiwm�na pak�ta aporr�ptontai ap� to d�ktuo� 	Opwc kai sto ATM uparqei h

�nnoia tou sumbola�ou paroq�c uphres�ac sto opo�o kajor�zontai ta qarakthristik�

thc k�nhshc dedom�nwn pou mpore� na dioqete�sei o qr�sthc sto d�ktuo� H efarmog�

tou sumbola�ou el�gqetai gia k�je pak�to� �pwc kai sto ATM el�gqetai gia k�je

k�ttaro� An �na pak�to parabi�sei th sunj�kh tou sumbola�ou� t�te to bit DE �Dis


card Eligibility� g�netai � kai mpore� na aporrifje� ap� to d�ktuo�
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�� Kef�laio �� Efarmog� se Teqnolog�ec Thlepikoinwni�n

To basik� sumb�laio miac uphres�ac Frame Relay apotele�tai ap� thn tri�da

param�trwn �CIR�Bc� Be� kai o �legq�c tou g�netai me per�odo Tc� H pr�th

par�metroc e�nai o Egguhm�noc Rujm�c Met�doshc Plhrofor�ac �Commited In�

formation Rate�� H de�terh ekfr�zei to Egguhm�no M�gejoc 	Ekrhxhc �Com�

mited Burst Size�� dhlad� th m�gisth egguhm�nh pos�thta dedom�nwn pou mpore�

na dioqete�sei o qr�sthc sto dikt�o kat� thn per�odo Tc� en� h tr�th ekfr�zei to

Epipl�on M�gejoc	Ekrhxhc �Excessive Burst Size�� dhlad� h m�gisth epitrep�menh

pos�thta dedom�nwn pou epitr�petai na uperbe� to Be� Oi treic aut�c par�metroi

e�nai diapragmate�simec gia thn egkat�stash thc s�ndeshc tou qr�sth�

Me dedom�nh aut� th morf� sumbola�ou� mporo�me na po�me �ti e�nai dunat� h

efarmog� thc pros�ggishc pou perigr�fhke sthn paro�sa ergas�a� afo� diakrit�

ep�peda poi�thtac mporo�n na antistoiqhjo�n se perioq�c tim�n twn parap�nw

param�trwn� Sthn pr�xh� pollo� paroqe�c par�qoun diaforopoihm�nec kathgor�ec

uphresi�n� �pwc sto ATM���� Aut� enisq�ei ak�ma periss�tero thn dunat�thta

efarmog�c thc protein�menhc pros�ggishc� To j�ma aut�� gia thn per�ptwsh thc

teqnolog�ac Frame Relay� anal�etai diexodik� sth diatrib� thc A	nnac Kur�koglou

����

��� Internet

H paro�sa �kdosh tou IP �v
� den uposthr�zei kl�seic uphres�ac me diaforopoihm�nh

poi�thta kaj�c par�qei m�a uphres�a b�ltisthc efikt�c poi�thtac �best e�ort� qwr�c

eggu�seic� H protein�menh pros�ggish ja mporo�se� �swc� na efarmoste� an oi

paroqe�c pare�qan k�poiou e�douc diaforopo�hshc uphres�ac� Gia par�deigma� aut�

ja mporo�se na g�nei m�sw tou prwtok�llou TCP diaforopoi�ntac to par�juro

met�doshc� Enallaktik�� ja mporo�se na g�netai ekt�mhsh thc kat�stashc tou

dikt�ou ap� thn pleur� tou qr�sth kai me b�sh aut� thn ekt�mhsh na gin�tan h

epilog� paroq�a�

Sth n�a �kdosh tou prwtok�llou IP �v��� up�rqei h pr�bleyh gia di�krish

ro�n me b�sh �na diakritik� sthn epikefal�da k�je pak�tou� Aut� d�nei th

dunat�thta stouc dromologht�c na diaqeir�zontai me diaforetik� tr�po diaforetik�c

ro�c pak�twn� par�qontac �tsi diaforetik� poi�thta� Aut�� jewrhtik�� ja d�sei th
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���� Internet ��

dunat�thta efarmog�c thc protein�menhc pros�ggishc�

����� Diaforopoihm�nec Uphres�ec Internet	 Di
serv

Gia th diaforopo�hsh poi�thtac sto Internet �qei oriste� ap� thn om�da ergas�ac

IETF ���� h teqnolog�a twn diaforopoihm�nwn uphresi�n� H teqnolog�a aut�

par�qei �na pla�sio m�sa sto opo�o oi paroqe�c mporo�n na prosf�roun se k�je

qr�sth �na s�nolo ap� uphres�ec diaforopoihm�nec wc proc thn poi�thta dikt�ou�

	Enac qr�sthc mpore� na apait�sei h uphres�a tou na metadoje� me sugkekrim�no

ep�pedo poi�thtac an� pak�to� Aut� g�netai j�tontac �na kat�llhlo diakritik�

arijm� �DS� sthn epikefal�da k�je pak�tou�� Gia k�je DS� to d�ktuo �qei

diaforetik� �sumperifor�	 diaqe�rishc par�qontac �tsi diaforetik� poi�thta�

	Opwc kai sth teqnolog�a ATM� up�rqei h �nnoia tou sumbola�ou uphres�ac

pou onom�zetai eidik�tera SLA �Service Level Agreement�� 	Ena SLA peri�qei to

s�nolo twn sumfwni�n metax� tou qr�sth kai tou paroq�a� To upos�nolo pou

anaf�retai stic param�trouc dikt�ou onom�zetai TCS �Tra�c Conditioning Speci�c


ation�� Ax�zei na shmeiwje� �ti aut� h teqnolog�a diaforopoihm�nwn uphresi�n den

par�qei ap�lutec eggu�seic�

Sugkekrim�na� oi eggu�seic diaqwr�zontai se poiotik�c kai posotik�c� Oi

poiotik�c eggu�seic de perilamb�noun sugkekrim�nec desme�seic twn param�trwn

dikt�ou kai mporo�n na epalhjeujo�n m�no me s�gkrish� 	Ena par�deigma e�nai

mia uphres�a na prosf�retai sto ep�pedo poi�thtac A me qamhl� kajust�rhsh �

mikr� ap�leia pak�twn� Ant�stoiqa� mia uphres�a me posotik� egg�hsh mpore� na

prsf�retai� p�q�� sto ep�pedo poi�thtac G me kajust�rhsh mikr�terh ap� ��msec�

Ep�shc� m�a uphres�a mpore� na prsf�retai se ep�pedo tou opo�ou h poi�thta na

or�zetai sqetik� me �lla ep�peda� Gia par�deigma� mia uphres�a pou prosf�retai

sto ep�pedo D ja �qei dipl�sio e�roc z�nhc ap� thn ant�stoiqh sto ep�pedo E�

H dom� thc teqnolog�ac diaforopoihm�nwn uphresi�n� eunoe� thn efarmog� thc

protein�menhc pros�ggishc� H antisto�qhsh twn afhrhm�nwn epip�dwn poi�thtac

tou qr�sth se ep�peda poi�thtac dikt�ou mpore� na g�nei me thn pros�ggish

pou perigr�fhke sthn par�grafo ���� gia thn teqnolog�a ATM� Epipl�on� sthn

�To diakritik� apojhk�uetai sto DS Field� Sto IPv� kwdikopoie�tai sto ped�o TOS �Type Of
Service�� en� sto IPv� sto ped�o 
Flow Label� �
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per�ptwsh aut�� h epanadiapragm�teush tou sumbola�ou mpore� na perilamb�nei th

metafor� ap� �na ep�pedo poi�thtac se �na �llo�
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Kef�laio �

Ep�logoc

Sthn paro�sa ergas�a� prot�jhke m�a pros�ggish gia thn upobo�jhsh en�c qr�sth

thlepikoinwniak�n uphresi�n sthn epilog� tou kat�llhlou sunduasm�u uphres�ac

kai tou antistoiqou paroq�a� To �rgo aut� to analamb�nei �nac hlektronik�c

antipr�swpoc o opo�oc me b�sh tic protim�seic tou qr�sth diapragmate�etai me touc

paroqe�c� To genik� sump�rasma �inai �ti h pros�ggish aut� e�nai apodotik� t�so

upologistik�� �so kai wc proc thn telik� epilog� tou qr�sth se sq�sh me th b�ltisth

dunat�� Ep�shc e�nai pol� genik� kai efarm�simh se teqnolog�ec thlepikoinwni�n�

en� up�rqei h dunat�thta prosarmog�c se metabol�c e�te twn protim�sewn tou

qr�sth e�te thc qr�wshc pou epib�lletai ap� touc paroqe�c�


�� Sumper�smata

Arqik� or�sthke �na ajroistik� mont�lo sun�rthshc qrhsim�thtac gia thn

kwdikopo�hsh twn protim�sewn tou qr�sth� To mont�lo aut� bas�sthke sthn

anexarths�a twn m�swn pou peri�qontai se �na sunduasm� uphres�ac� Me b�sh aut�

to mont�lo o hlektronik�c antipr�swpoc upolog�zei to kajar� �feloc tou qr�sth

kai diapragmate�etai me touc paroqe�c me skop� th megistopo�hs� tou� Enallaktik�

to krit�rio epilog�c mpore� na e�nai apl�c h megistopo�hsh tou kajaro� of�louc �

elaqistopo�hsh tou k�stouc agor�c�

H diapragm�teush me touc paroqe�c g�netai me th qr�sh en�c euristiko�

algor�jmou o opo�oc qwr�c na exet�zei �louc touc dunato�c sunduasmo�c prote�nei�

��



��� Kef�laio �� Ep�logoc

sth genik� per�ptwsh� gr�gora sto qr�sth �nan �kal�	 sunduasm�� O alg�rijmoc

aut�c apodeikn�etai �ti k�nei th b�ltisth epilog� uphres�ac up� realistik�c

upoj�seic wc proc th qr�wsh pou efarm�zoun oi paroqe�c� Ep�shc� peiramatik�

apotel�smata �deixan �ti o alg�rijmoc k�nei th b�ltisth epilog� se peript�seic pou

den perilamb�nontai stic jewrhtik� tekmhriwm�nec�

Wc proc thn upologistik� poluplok�thta tou algor�jmou epilog�c� apodei


kn�etai �ti aut� e�nai per�pou tetragwnik� wc proc ta m�sa pou kai tic jematik�c

perioq�c pou peri�qontai sto sunduasm� uphres�ac� Aut� de�qnei �ti o alg�rijmoc

e�nai arket� apl�c� dedom�nou ep�shc �ti sth genik�tht� tou to problhma pou

antimetwp�zei peri�qei ekjetik� pl�joc tim�n kajaro� of�louc pou pr�pei �sth

qeir�terh per�ptwsh� na elegqjo�n �loi� Apodeikn�etai� �mwc� �ti sthn per�ptwsh

pou h qr�wsh e�nai ajroistik� kai to kajar� �feloc amf�tono wc proc ta ep�peda

poi�thtac� t�te to pr�blhma �qei grammik� poluplok�thta� H diafor� aut� ofe�letai

sto �ti o alg�rijmoc den mpore� na gnwr�zei ek twn prwt�rwn to e�doc thc qr�wshc

kai �tsi anagk�zetai na k�nei parap�nw el�gqouc�

Wc ep�ktash tou algor�jmou epilog�c diereun�jhke h per�ptwsh

thc epanadiapragm�teushc thc pareq�menhc uphres�ac� H mel�th twn diaf�rwn

peript�sewn �deixe �ti up�rqoun apl�c sunj�kec up� tic opo�ec o hlektronik�c

antipr�swpoc apofas�zei �mesa gia thn �merik� � �qi� epanekt�lesh tou algor�jmou

epilog�c � gia th diat�rhsh tou snduasmo� pou �dh lamb�netai� Oi peript�seic

pou exet�sthkan aforo�n sth metabol� thc qr�wshc � se epanaprosfor� ap� touc

paroqe�c kat� th di�rkeia thc uphres�ac� kaj�c kai se metabol� thc sun�rthshc

qrhsim�thtac tou qr�sth�

Ep�shc� prosomoi�jhke mia diadikas�a ekm�jhshc pou prosarm�zei tic

param�trouc thc sun�rthshc qrhsim�thtac me b�sh tic diafor�c metax� tou

sunduasmo� pou ep�lexe o qr�sthc kai auto� pou pr�teine o hlektronik�c

antirp�swpoc� Ta apotel�smata �deixan �ti h diadikas�a aut� bohj�ei to qr�sth

sto na sugkl�nei proc ton idanik� sunduasm� ak�ma kai an oi protim�seic tou

metab�llontai� Aut� h diadikas�a ekm�jhshc mpore� na epektaje� kat�llhla �ste

na antimetwp�zei peript�seic paroq�wn me diaforetik� apeik�nish twn afhrhm�nwn

epip�dwn poi�thtac se param�trouc dikt�ou�

T�loc� sthn paro�sa ergas�a �gine mia mel�th gia th dunat�thta efarmog�c
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���� Mellontik�c Epekt�seic ���

thc protein�menhc pros�ggishc se teqnoog�ec thlepikoinwni�n� To sump�rasma ap�

aut� th mel�th e�nai �ti me mikr�c prosarmog�c h pros�ggish e�nai efarm�simh se

diadedom�nec teqnolog�ec� �pwc ATM� Frame Relay� ak�mh kai se IPv
 me k�poiec

epekt�seic kai Diaforopoihm�nec Uphres�ec Internet �Di�serv��


�� Mellontik�c Epekt�seic

	Opwc anaf�rjhke parap�nw� h poluplok�thta tou probl�matoc pou antimetwp�zei o

hlektronik�c antipr�swpoc e�nai grammik� wc proc ton arijm� twn m�swn kai twn

jematik�n perioq�n� �tan h qr�wsh pou efarm�zoun oi paroqe�c e�nai ajroistik��

Mellontik� ep�ktash thc pros�ggishc aut�c e�nai h exe�resh thc el�qisthc

dunat�c up�jeshc gia th qr�wsh� �tsi �ste o to pr�blhma na �qei poluwnumik�

poluplok�thta

Oi jewrhtik�c idi�thtec pou diatup�nontai sto Kef�laio 
 anaf�rontai d�o

idi�thtec tou algor�jmou wc proc thn ap�fas� tou se sq�sh me to b�ltisto

sunduasm�� H mel�th tou algor�jmou mpore� na epektaje� mellontik� me

thn ap�deixh kai �llwn idiot�twn me mh ajroistik� qr�wsh� Ta peiramatik�

apotel�smata thc prosomo�wshc tou algor�jmou enjarr�noun thn kate�junsh aut��

Wc proc to praktik� m�roc thc ergas�ac� h ep�ktas� thc mpore� na perilamb�nei

peir�mata efarmog�c thc �lhc pros�ggishc me pragmatiko�c qr�stec gia di�forec

teqnolog�ec thlepikoinwni�n� Mia t�toia pr�th dokim� �gine g�nei sta pla�sia tou

�rgou MONTAGE ���� me enjarruntik� all� �qi pl�rh apotel�smata�
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