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Machine Learning

engineer, -or, -0

1. owned, referenced or machine-made

2. (metaphorically) which is done automatically, without thinking
3. (technology) mechanical device, composed of mechanical parts
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Artificial Intelligence

» Artificial Intelligence (Al) is the field of Computer Science that is associated with the
concept of machines “thinking like humans” to perform tasks such as learning,
problem-solving, planning, reasoning and identifying patterns.




In 1948, Turing was appointed reader in the
Mathematics Department at the Victoria University
of Manchester. A year later, he became deputy
director of the Computing Machine Laboratory

During this time, he continued to do more abstract
work in mathematics and in "Computing
Machinery and Intelligence" (Mind, October
1950), Turing addressed the problem of artificial
intelligence, and proposed an experiment that
became known as the Turing test, an attempt to
define a standard for a machine to be called
"intelligent".

The idea was that a computer could be said to
"think" if a human interrogator could not tell it
apart, through conversation, from a human
being.

In the paper, Turing suggested that rather than
building a program to simulate the adult mind, it

woul tter to produc impleronet
simulate a child's mind and then to subjectitto a
r f tion

Areversed form of the Turing test is widely used on
the Internet; the CAPTCHA testis intended to
determine whetherthe userisa human ora
computer.




Turing Test:

During the Turing Test, the human interrogator asks several questions to both
players. Based on the answers, the interrogator attempts to determine which
player is a computer and which player is a human respondent.

%

e =

) g e
b anaus o = |
CELEAERERE .

Player B

Human
Responder

Player A

Computer

==

i PlayerC /‘J

» Interrogator

—

: @NE\\‘{S;

+ B Question to Respondents

. B Answers to Question

el . aioi.



Ambiguity & philosophical provocation about machine intelligence

But a closer reading of Turing’s paper reveals a small detail that introduces ambiguity into the test, suggesting that perhaps
Turing meant it more as a philosophical provocation about machine intelligence than as a practical test.

In one section of “Computing Machinery and Intelligence,” Turing simulated what the test might look like with an imagined
intelligent computer of the future. (The human is asking questions, the computer responding.)

Q: Please write me a sonnet on the subject of the Forth Bridge.
A: Count me out on this one. | never could write poetry.

Q: Do you play chess?
A: Yes.

Q: | have K at my K1, and no other pieces. You have only K at K6 and R at R1. It is your move. What do you play?
A: (After a pause of 15 seconds) R-R8 mate.

In this exchange, the computer has actually made a mistake with the arithmetic. The real sum of the numbers is , hot
. It’s unlikely that . More likely, it’s a type of Easter

egg for the alert reader.


https://spectrum.ieee.org/tag/machine-intelligence
https://spectrum.ieee.org/tag/machine-intelligence
https://spectrum.ieee.org/tag/chess

2 Add 34957 to 70764
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(Pause about 30 seconds

and then give as answer)

105621

A machine could be programmed to “deliberate
mistakes in a manner calculated to confuse the ir
Turing wrote. 3 :f.
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Nobel Turing Challenge: creating the engine for scientific

discovery

Scientific discovery has long been one of the central driving forces in our civilization. It uncovered the principles of the world we
live in, and enabled us to invent new technologies reshaping our society, cure diseases, explore unknown new frontiers, and
hopefully lead us to build a sustainable society. Accelerating the speed of scientific discovery is therefore one of the most important
endeavors. This requires an in-depth understanding of not only the subject areas but also the nature of scientific discoveries
themselves. In other words, the “science of science” needs to be established, and has to be implemented using artificial intelligence
(Al) systems to be practically executable. At the same time, what may be implemented by “Al Scientists” may not resemble the
scientific process conducted by human scientist. It may be an alternative form of science that will break the limitation of current
scientific practice largely hampered by human cognitive limitation and sociological constraints. It could give rise to a human-Al
hybrid form of science that shall bring systems biology and other sciences into the next stage. The Nobel Turing Challenge aims to
develop a highly autonomous Al system that can perform top-level science, indistinguishable from the quality of that performed by
the best human s<:|ent|sts, where some of the discoveries may be worthy of Nobel Prize level recognition and beyond.

hybrid form of science that shall bring systems blnlugy and other sciences into the next stage The Nobel Turing Challenge aims to
develop a highly autonomous Al system that can perform top-level science, indistinguishable from the quality of that performed by
the best human scientists, where some of the discoveries may be worthy of Nobel Prize level recognition and beyond.
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A possible space of exploration by Al Scientists. Search space structures for a
perfect information games as represented by the Game of GO and b scientific
discovery are illustrated with commonalities and differences. While the search
space forthe Game of GO is well-defined, the search space for scientific
discovery is open-ended. A practicalinitial strategy is to augment search space
based on current scientific knowledge with human-centric Al-Human Hybrid
system. An extreme option is to set search space broadly into distant hypothesis
spaces where Al Scientist may discover knowledge that was unlikely to be
discovered by the human scientist.
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A possible space of exploration by Al Scientists. Search space structures for a
perfect information games as represented by the Game of GO and b scientific
discovery are illustrated with commonalities and differences. While the search
space for the Game of GO is well-defined, the search space for scientific discovery

ofgee.
§ ‘ is open-ended. A practicalinitial strategy is to augment search space based on
Al Moves current scientific knowledge with human-centric Al-Human Hybrid system. An
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Very simplifed process of scientific discoveries of iPS and conducting polymer. Search and optimization plays a critical role
in the process of discovery. Yamanaka’s case is interesting because a search was conducted in bioinformatics followed by
experiment-driven optimization that may be well suited for Al Scientist in the future
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experiments

OPTIMIZATION

Yamanaka Factors identified

Accidental discovery of thin film formation in
polyacetylene polymerization process
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Goal: Polyacetylene thin film formation condition

Search optimal thin film
formation condition

OPTIMIZATION

Prof. Alan MacDiarmid

Goal: Conducting polymer

SEARCH & Prof. Alan Heeger

OPTIMIZATION

Conducting polymer thin film
wel Prize in Physiology and Medicine zy \ Nobel Prize in Chemistry 2000 /




Very simplifed process of scientific discoveries of iPS and conducting polymer. Search and optimization plays a critical role
in the process of discovery. Yamanaka’s case is interesting because a search was conducted in bioinformatics followed by
experiment-driven optimization that may be well suited for Al Scientist in the future
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Hypothesis
SetC

Hypothesis Set C requires generation and
verification of Hypothesis Set A and B that
triggers experiments for obtaining Data Sets

1, 2, and 3, followed by verification experiments

Verified Verified
Hypothesis

Hypothesis
Y Set A SetB

Verification Data
for Hypothesis

Verification Data
for Hypothesis
Set B

Hypothesis Verification experiments

Set B

Data Set 1

are executed using
automatically generated
protocols

Exhaustive experiments to
Data Set 3 be performed to generate
Data Sets 1, 2, and 3




Reality versus Human Cognition

Human Cognitive
Representation 1

Human Cognitive
Representation 2




Reality versus Human Cognition

Human Cognitive
Representation 1

Human Cognitive
Representation 2

Nobel Turing
Challenge
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Instances of Al Scientist as Multiplex

Al Scientist Multi-Agent System
An instance augmented
knowledge a:.:m!ge " .‘" LS " "

Al Scientist
Development
Community

..l L
A Community ‘ ) i '.‘@'
oo "‘ i , /_'

4
A new 7 _' '
synthetic A
Instance i‘ ' N "

[ Stakeholders: Scientific Community, Funding Agency, Industry, ELSI }

A possible conjuration of Al Scientists: Al Scientist is a multiplexed multi-agent system where multiple instances of Al
Scientist will be created. They evolve, merge, and interact with humans. Human experts can be a part of the system as

human-in-the-loop system.

Scientists who wish to work with Al Scientist are most likely to work with instances of Al Scientist



Systems Principles
Design principles, concepts, theories, etc.
= &
s =
:.% Existing Biology =
Complex dynamics, causality, etc. % g
-
& &
f Possible Biology
Molecular interactions,
Molecular characteristics, etc. Fundamental Principles

Layers of knowledge for unbiased exploration. a In scientific discovery, knowledge is layered from tangible
knowledge to conceptual knowledge. Properties of molecules and their interactions are tangible and knowledge
of systems dynamics and design principles are conceptual as they are not directly associated with tangible
objects such as molecules and cells.

Conceptual knowledge is often backed by mathematical and system-oriented theories.
Biology that we observe (“existing biology”) is constrained by multiple factors such as fundamental principles,

systems principles, environmental constraints, and evolutionary selection. “Possible biology” meets all
constraints but has not been observed or realized yet.



mecnanisms Tor more complex pioiogical pnenomena (rig. 3).
Therefore, it is reasonable to assume that the first stage of the

project focuses ¢
unlimited and ¢
mechanisms be
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the first closed-loop system for scientific discovery, is designed to
execute the discovery of orphan enzymes in budding yeast

Adam,

11,13

Eve was designed to perform an automated drug repositioning
screen for neglected diseases and identified TP-470, originally
developed as an angiogenesis inhibiting anti-cancer drug for its
irreversible binding to methionine aminopeptidase-2, to be as

effective as an anti-Malaria_drug as a DHFR inhibitor?’
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EVs have an essential role in intercellular signaling...
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Phylum
Actinobacteriota
Bacteroidota
Bdellovibrionota
Campylobacterota
Cyanobacteria
Desulfobacterota
Elusimicrobiota
Eremiobacterota
Firmicutes
Fusobacteriota
Halobacteriota
Methanobacteriota
Myxococcota
Proteobacteria
Spirochaetota
Synergistota
Thermoplasmatota
Verrucomicrobiota

Phylogenetic Disparity
Below species level
Species level

Genus level

Family level

Order level

Method of Production
Short-read MAG
Nanopore MAG
Isolates
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Pair-wise omics data integration

Non-genetic correlations
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Network-based omics data integration
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Inflammatory signal termination is critical for the maintenance of
homeostasis. Cyclic dinucleotides (CDNs) are second messengers that
trigger inflammatory responses through the activation of the stimulator
of IFN genes (STING) signaling platform. No broad-acting direct
regulator of intracellular CDNs has been identified in mammals to date.
We show that the DNA-dependent protein kinase catalytic subunit
(DNA-PKcs), a major DNA damage response actor, directly interacts
with the intracellular 2'3'-cGAMP CDN through its kinase domain, tempering STING activation. DNA-
PKcs also acts on the 3'3-cGAMP bacterial CDN and pharmacological STING agonists, impacting their
bioactivity and ability to mount optimal antiviral responses. STING agonism has been considered as a
therapeutic avenue to alleviate immunosuppression in human pathologies. By uncovering DNA-PKcs as
a CDN signaling modulator and CDNs as inhibitors of DNA-PKcs kinase activity, we provide critical
insights into CDN regulation, with implications for the development of STING-targeting therapeutics.
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To povottatt tng STING kat n aAAnAeTtidpaon pe
FADS2 kat SERCA2 otn pAeyuovi

(—\
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‘Eva KOO XapaKTNPLOTIKO TwV TOOOAOYLWY TIOU TTAPOoUCLALOVTAL JIE

ntaBoloyLkn xpovia GAsypovn, Ttou TEPIAAUPBAVEL pLa PUBLLLOUEVN TTPOC TOL
navw onpatodotikn umoypadn IFN, sival n pn duotoloyikn napovoia
kuttaponAaopatikwy (auto) dsDNA. To kutoooAkd dsDNA aviyveUeTal
WG eni to mMAelotov amnd v KUKALKr cuvBdaon GMP-AMP (cGAMP) (cGAS)
TIOU KATOAUEL TNV Ttapaywyr) tou Seutepou ayyellodpopou cGAMP, o
omoilog He T oelpd Tou aAANAETUOPA LE TNV MPWTELVN - SleyEpTn Twv
yovibiwv IFN (STING) evéomAacopatiko diktuo (ER). H aAAnAenidpaon tou
cGAMP pe ) STING mpodyel t Stakivnon mpog tn cuokeun Golgi 6 kat tn
OUVOPHUOAOYNON €VOG CNUATOAOCWHATOC TTOU amoTeAELTaL amo kvaon 1
(TBK1) mou &eopevel ) Se€apevr) Kal TApAYOVTEG HETaYPOPNC, OTIWE O
puBuLoTIKOG mapayovTog vtepdepovng 3 (IRF3) 7 kai/n mupnvikog
napayovtag- kama B (NF-kB). H evepyomnoinon tng dwodopuliwong avtwy
TWV TapayovIwy petaypadng ard to TBK1 mpodyel TEAKA TV apoywyn
IFN tomou | kot pAsypovwdwv kutokvwv. H STING otn cuvéxeila
unoBaBuiletal, pavopeVIKA yLa va amoTPEPEL TNV UTEPPROALKN
gvepyomnoinon tg odov. H aroppliBuion tng evepyoroinong, tne
gpnopiog kat tng urnoBadong tng STING £xelL anodey Ol tL MpodyeL
TI¢ ma@oAoykeg amokpioelg IFN tumov .

D.Vlachakis et al (2026) unpublished data
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-
TL koo pumopel va £xeL éva o \
avOpwWTIVO KUTTUPO, EVAC - / \
EYKEPAAOG TTOU AYWVLA, EVOAG
apxaiog @A060@POG Tov avalnTa TNV
atapalio KoL Evag aAyoplouog
TEXVNTIG YONHOOVVIG TTOV naBaivel Ok,
but how?
S




EYAO=-02 KAl
EMKOYPO2

O EVJ0€&0¢ eival yVwoTOC GTOUG MEPLOCOTEPOUG YLA TA Hadnuatika
KOl TV acTPOovopia Tou.

‘Opwe Micw aro Tov YEWHETPN Kal Tov ovupavoypado utRpxe Evag
BabuU¢g mapatnpnTng tng avlpwmivng ¢uvong .

O Eudoéocg paivetal va avtiAn$pOnke KatL eEalp eTKA antAo aAAd Kat
eEAPETLKA LOXLPO:

OTLOAa ta Epfla ovra, Xwpic ditdackalia, xwpic Oswplia, xwpig
AoylkoU¢ GUAAOYLOMOUG, oTpEdovTal PUOLKATIPOC TV NdovN Kat
ATTOPAKPUVOVTAL ATtO TOV TIOVOo.

Me aA\a Adyla, n dUon £XeL RON eyKataotoel pe¢oa oto Jwvtavo
oUoTNHA Evav MPWTIOYEVH HNXAVIOHUO ETTAOYAG.

‘Eva ecwTEPIKO OO TTOU TOU AEEL TIPOC TA TIOU va KvnOei kat tLva

anopuyel.

AuTO, av To JoUHE PE T YAWOoOoA TG CNHEPLVAG EMOTAMUNG, Holalel
OX€EOOV pE £Evav BLOAOYIKO HNXAVIOHO avTauolBic.

Zav €éva apxeyovo reward signal mou katevuOuvel tn cupunepipopa
MPOG O,TLavavel tnv mbavotnta emBiwong.

H ndovn Aowmdv otov EVS0&0 dev sival antAwg pia YuxoAoyikn
euxapiotnon.

Eival €évag deiktng owotng Katevbuvong.

Eivai n €vdel§n otL to cuotnua Badidel mMpog KATL GUUBATO HE TN
dwatinpnon tov.

Kaiw edw Bpioketal n yeyadoduia tou.

AwTLylampwtn iowg popad n avhpwrivn cuumnepipopa dev enyeitat
HOVO HE NOIKOUCG KAVOVeG I BeikEG eTitayeg, AAAQ pE Evav PUOLKO
EC0WTEPLKO TPOCAVATOALOHO.



EYAO=0O2 KAl
EMNKOYPOx

Nati apketov g awwveg apyotepa o Emikoupog Epxetat va Kavel
Hla AKOHA IO WPLHN TTapatipnon.

Av 0 AvOpWToGg KUVNYA dLapKWGE OA0 KaLTTEPLOCOTEPEG NSOVEG,
dev npepei — avilBETwWE TapAcoeTal TEPLOCGOTEPO.

H adwakonn peytotomoinon tng anoAavong dev mapayet
otafepotnta- mapayet e€aptnon ano veeg eAAeieLg.

Kat £tol 0 Emikovpog petakivei To KEvtpo Bapoug Tng
droocodiacg.

Aev tov evdladEpel MAEoV N ndov we oTypLaia kopVvowon.
Tov evdwadEpel n ndovn weg duapkela.

H katactnuatiki ndovn.

H amovia tov cwpatog Kat n atapagia tng Yuxng.

Me aA\a Adyla, n Kataoctaon Katd tnv omoia to cvotnpa dev
bAsyetal ano eAAeiderg, dev katavaAwvetal ano popoug, dev
omapAacoetTal ano dLapkKeig amokAioeLg.

Apa, o Emikoupog Kavel KAtL eEALPETIKA GUYXPOVO:
HeETAPEPELTO EPWTNHA ATO TO

«tw¢ Oa Kkepdiow mMepLoooTEPN aviapoLpn;»

oto

«tw¢ 0a dLatnpRow TN ASLTOUPYIKN HOoU otabepotnta;»



EYAO=0O2
KAI
EMNIKOYPOX

Katavutn n petatoron eivat KaboploTikn

[lati amo edw Kalttepa d0ev HIAAUE ATTAWCG
yla ettibupia.

MAQUE yla LoOPPOTILA.

Aev plAape yua tnv €kpnén tTng
guxaplotnonc.

MAQUE yla TN HOKPA CUVTHPNON MLAG
EOWTEPLKNC TAéNC.

Katxwpigvato yvwpidouv, lowg edw ol
apxaiot ayyidouv evav arto TOUG TILO
BaBlougvopoucg Tne idlag tng BloAoyiag.



Ac adnooupe OPwC yla Alyo Tov apxaio KOO0 Kat ag epBoupe oTo
EPYACTNPLO TNG CLUYXPOVNG BloAoyiac.

TipagAgeL onuepan eTotAun ya tn wn;
Mag Agel KATL e€ALPETIKA ATTOKOAAUTITIKO:

OTL Kavevag {wvtavog opyaviopog Oev BpIloKeTAL TIOTE O€ TIPAYHATLKN

npepia.
H B I O/\O r I A To kUTTOPO OV PaiveTal akivnTo ival oTnv TPayPatikotnTa eva medio

adlakotng Haxne.
TOY ZT P E z [ovta petakivouvtal cuvexwe HEoa Kal €Ew Ao tn hepBpavn.
H Bepuokpaciampemel va TTApAPEVELOE OTEVA OpPLA.

To pH amokAivel kat dlopBwvetal.

KAI H To DNA vdiotatal BAdBec kat eTidlopbwvetal.
MpwrTteiveg dimAwvovtal, EedmAwvovTal, Kataotpedovtal Kal
avacuvtibevral.

O M O I OZTAZ H H eveépyela tapayetal Kat katavalwvetal kA e deutepOAETTO.

Me aMa Aoyla, n {wn dev eival otatikotnTa.
H Cwn eivatl pla dlapkng epyacia amokatdotacnc.

Eival n adlakormn mpoomabela evog cUOTHUATOC va Ttapapeivel yECA O
ETUTPETITA OpLa AeLTOUPYIAC EVW 0 KOGHOC YUPW TOU TO OTIPWXVEL CUVEX WG
T(POC TNV anoppuouLon.

AuTO akplBwcg eivat Ttou n BloAoyia ovopadel opolootaon.



H BIOAOTTATOY
2TPE2 KAl H
OMOIO2TAZH

H opolootaon dev onpaivel akwvnoia.
Aev onpaivel otL timote dev aAAAleL.

2nuaivel 0tL OAa aAAalouyv, aAAA To cuotnua dlabetel
APKETH eCWTEPLKN evPpuia wote va amoppodA TG
HETABOAEG XWPIC va Katappeel.

Mati cuxva vopidouvpe OTLLIOOPPOTIIA onuaivel nouxia.

2Tn $LOoN OPWCG LOOPPOTILA onuaivel dDuVAM LKL avtiotaon
otnv ataéia.

2nuaivel cuvexn dlopbwon.
2NUaivel ECWTEPIKN TIPOCAPHOY.

Kat otav autn n duvatotnta dokipadetal eviova, T0Te
epdavidetal To oTPEC.

To otpeg, otn Babutepn BLoAoylkn Tou gvvola, dev elval
armAwg eva PuxoAoyLKo aicbnua ieonc.

Eivaitto orpa otL to cuotnua areeital va Byet e€w amo
TA OPLA TNC AEITOUPYLKIG TOL oTtabepoTnTac.

Elval n epmepia tng emikeipgevng amoppubuong.



Otav evag avbpwrtog Buwvel pofo n aBeBaiotnta,
0 eyKePAAoC evepyoTttolei Tov aéova vtoBaAapou—

H B I O/\O rlA urtoduvonc—strvedpLdiwv.

H koptidOAn avéavetal.

TOY ZTP Ez To cuPTIABNTIKO VELPLKO CUOTNHA ETUTAXVVEL.

H kapdia aA\adel puBuo.
KAI H H yAukoZn avakatavepsTal.

To avoooTiolNTIKO avarpoypappatidetal.

O M O I OZTAZ H Akopn kaw n pAeypovwdng anokplon

TPOTIOTIOLE (TAL.



H BIOAOIT'IA
TOY 2TPE2
KAI'H
OMOIO2TA2H

[ati;

ALOTL 0 OpyavIoUOC avTAapBaveTal OtLn
LOOPPOTILA TOU KIVOUVEUEL.

To otpecg eival AoLtov 0 cuvayePUOC TNG
opolootaong .

Elval n otiypn Katd tnv omoia OAo 1o BLOAOYIKO
oVOTNUA KLVNTOTIOLELTAL YL Va ETTAVEABEL O Eva
KOBeoTWC EAEYXOU.

000 TIEPLOCOTEPO PHEAETOUE KUTTAPA, LOTOUG,
OPHOVEC KAl VEUPWVLIKA diKTLA, TOOO TIEPLOCOTEPO
dlamioTwVvoupe OTL N eTBiwon dev e€aptatal
TOOO Arto TN duvapun 000 Arto TNV LKAvoTNTA
gTLioTpoPnc .



H BIOAOTTATOY
2TPE2 KAl H
OMOIO2TAZH

Aev eTUBWVEL ATtapaAiTNTA TO TIO LoXUPO
ovoTnUa.

ETBlwvel To cuoTnUA TTOU ETIAVAKTA TTILO
ATIOTEAEOUATIKA TNV LOOPPOTILA TOU HETA
N datapaxn.

Oa Aeyape Aowrtov oTtL n dwn dev gival n
artovoia xaoug.

H Cwn elval n texvn tTng avakapPng amo to
XA0C.

AlOTLauTO TTou ovopade o Emikoupog
atapaéia otnv YPuxn Kat armovia oto cwuaq,
N BloAoyia ocrpepa to avayvwpidel we
dlatripnon AEITOUPYLKN G OpoLooTAONG
ATIEVAVTL OTO OTPEC.



OEPMOAYNAMIKH,
ATA=IA KAl APXH TH2

EAEYOEPH2
ENEPIEIA2

AV OpHWC TTPOXWPNOOULHE AKOMN
Babutepa, Ba dLATILOTWOOUE OTLN
AvVAYKN autn Tng looppoTtiiag OV eival
LOVO BLOAOYIKO daAlVOPEVO.

Elval, Katd KAroov TPOTIo, EVAC YEVIKOCG
vVOLO(G TNG duonc.

H duowkn pag exet ddaéel otL kabe
oLOoTNUA TO oTtolo adnveTal XwWPELG
EAEYXO TElVELTIPOC HEYaAUTEPN atadia.



AUTO TtoU ) Beppoduvapikn ovopadlel EvrpoTtia.

H tdén kootilel evepyela.
H otaBepotnta kootilel evepyela.
H cuvtipnon doung kootilel evepyela.

OEPMOAYNAMIKH,
ATA=IA KAl APXH TH2
EAEYOEPH2
ENEPIEIA>

Av TTAPoUpE va TTAPEXOUHE AUTH TNV EVEPYELQ, OAQ
dlaAvovtal.

‘Eva ktriplo ¢pBeipetal.
Mua kolvwvia amoouvtiBetal.
‘Eva kuttapo neBaivel.

‘Evag eykedparog artoppubuiletal.



Me aAAa AoyLa, n ataéia eivat To puoIko PEVHA TOU KOOHOU.

H taén eival emtitevypa.

OEPMOAYNAMIKH,
ATA=IA KAl APXH TH2
EAEYOEPH2
ENEPIEIA>

Kat n dwn towcg lvatl To o EVIVTIWGOLAKO Ttapadelypa avtou
TOU ETUTEVYHATOC, Yiati KatadpeEpPveL va cuvtnpei dopn,

TtAnpodopia kat Asttovpyia evw Bpioketal dlApKWE HECA OE
€va cudTIav TTov TNV wohel tpog tn pbopa.

Oa pymopovocape va TToUHE OTLKABE wVTavog OpYyavIoHOG
elval Jla PJiKpn vnoida mpooweLvh g avtiotaong amevavtl otnv
EVIPOTIiAL.



Opwcg Tig teAeutaieg deKAETIEG AUTN N WOEA TINPE PLA AKOMN
TILO CUVAPTIAOTLKA Hopdr) pEoa armo tn Aeyopevn Apxr Tng
EAeUBepng Evepyelac.

2UPdwva pe autn tn Bewpia, KABE TTOAUTIAOKO VOOV
oloTNUa —elTe TIPOKELTAL YA EYKEPAAO £iTE yLA OPYAVIOHO—
TtpooTtabel cuvexwe va eAaxlotoTolel Tnv aBefatotntayla

©EPMOAYNAMIKH, TOV KOGHO TIOU TO TIEPIBAMEL.

ATA=IA KAl APXH Na peltwvel dnAadn Tnv amootacn avapgeosa o€ auto TIoU
TIEPLPUEVEL KAL OE AUTO TTOU TIPAYUIATIKA cupBalvel.
THS EAEYOEPHS P Pavy B

ALOTL OTaV AUTH N artootacn HEYAAWVEL UTTEPBOALKA, TO
ENEPIEIA2 ocvuoTnua xavel tn duvatotnta PoBAsP g, Xavel EAsyx0, Kat
TEAIKA KIVOUVEVEL VA KATappPEVOEL.

Apa nvonuoouvn dev eival armAwg yvwon.
H vonuoouvn slval evag pnxaviopog peiwong tng EKANéNG. '
‘Evag pnxaviopog eEAATTwWoNG Tou artpoBAsTtTou.

‘Evacg pnxaviopog cuyKpAtnong tng ECWTEPIKNG aotabelac. /

o




OEPMOAYNAMIKH,
ATA=IA KAl APXH

TH> EAEYOEPH2
ENEPIEIA2

7
2nuaivel ot o eykeparog dev okeDTETAL JOVO yLa va
yvwpidel.
2KEPTETAL yIA VA OTAOEPOTIOLEL TOV OPYAVIOHO.

Aev TTpOBAETIEL HOVO Yla va elval €EUTIVOC.
MpoBAcmel yla va pn xabei peca oto XAog TOU KOOHOoU.

Kat edw n eTiotrpn KAvel KATL oXedOV TIOLNTIKO Kal pag
dEPVEL UTIPOOTA OE Pla Evvola:

Tnv atapaéia.

ALOTLTL AN elval n eAaxlotoTmoinon tng aBefatotntag
KAl TNC ECWTEPLKNCE dlakupavong av OxL Jla cuyxpovn,
UTTOAOYLOTLKNA dLlaTUTIw o TNE TpooTtadelag yia
atapadia;

N\



O Emtikoupog pthovoe yia PuxLkn yaAnvn
artevavti otov $ofo Katl tnv embupia.

H oVuyxpovn eTotnun YAQ ylia cUCTHHATA TTOU
TTpooTtaBouyV va HELWOOUV TO ATIPOBAETITO Kal
va dlATNPENOOLV ECWTEPLKN CLVOXN.

OEPMOAYNAMIKH, HyAwooa aMage.

ATA=1A KAl APXH H apxn opwce tapapevel n idLa.

TH> EAEYOEPH2 KaBe toAUTIAOKO cUoTNUaA TtpooTabsi va pnv
ENEPIEIAZ apadobel otnv artoppuBpLon.

KaBe TtoAUTIAOKO cuoTnua TTaAEVEL va
Ttapapeivel TPoBAEYPLUO YA TOV EAUTO TOU.

KaBe toAUTIAOKO cuotnua avalnta, Je tov dIKO
TOU TPOTIo, atapadia. /

o




Kat kamou edw Ba ymmopov oe KATIOLOC VA TIEL:

OAa auta adpopouv Tov AvOpwTto, Ta KUTTAPQ, (oW ToV eyKEDAAO.
TL oxeon €x0UV OPJWC PE TIC MNXAVEC;

H TEXN HTH H amtavtnon eivat: oAU teplocotepn ar’ 0on VOuilouE.

Ta mpwTta cuoTAPATA TEXVNTAC VONHOOUVNG OXEOLAOTNKAV HE EVaV
N O H M OZYN H OXETIKA ATTAO TPOTIO.
KAI H Alvoupe o€ pla pnxavn evav otoxo.

Tng &ilvoupe emtiong evav pnxaviopo avtapoBng otav mAnotalel autov
N O H M OZYN H TOV OTOXO0 KAl Evav UNXaviopo Tolvng 0Tav aropakpuveTal.

2lyd olya n pnxavr padaivel va ETIAEYEL TIG EVEPYELEC TIOU AUEAVOUV
Q3 AIATHPHZH - et

AUTO eivat Ttou otnv ANPOPOPLKH) OVOUALOUHE EVIOXUTIKNA padnon.

ZYN OXH Z H pnxavr) Kwveltat Tpog to EuXAPLOTO CAUA KAl ATtop akpUVETAL ATto
To ducApeaoTo.

Kuvnya reward.
Artodeuvyel penalty. /

o




‘Opwg oAU ypriyopa ol epeuvnteg KataAaBav katLou eixe dn ditatcBavOel o
Emtikoupog tpLy amno €ikoot TPELC AlWVEC:

N artAn peylotoToinon tng avrapolpng dev apkei.
Mati eva cvotnua mou Kuvnyd Povo to reward cuxvd pabaivel va ekgeTaMe Ve TaL

) BAAAovtog, va tapdyel aotabeic otpatnylkeg, va eykAwBidetal oe
H TEXNHTH TA KEVA TOU TIEPL

BpaxumpoBeopa KEPON ) AKOUN KAl va auTOUTIOVOUEVETAL.
2TNV TEXVNTN VOoNUOoouvn auto €xelovopaotel reward hacking.

N O H M OZY N H AnAadn n pnxavn ¢aivetal va metuxaivel, aAAAA oTnV TTPAYHATIKOTNTA EXEL XAOEL TOV

OUGCLACTIKO OTOXO.

KAI'H

Mooeg dopeg Kal 0 AvOpWTIOC KUVNYWVTAG APECEC NOOVEC OEV XAVEL TEAIKA TNV
NOHMO2YNH SOWTEPIKA TOU CUVOXT;
‘EtoLta o ocuyxpova cuotrpata Al dev oxediladovral AoV JOVOo yia va kepdidouv

Qz AIATH PHZH Tieploocotepn avtapolBn.
ZY N OX H Z 2xedladovtal yla va mapapevouy otabe pd oe aBeBala tepBarrovra.

Na tpoBAETTOLY AMaYEC.

Na diopBwvouv opdaApata.

Na amogpelUyouv KATaoTPoPIKEC ATOKAICELC.

Na e€olkovopoUV UTTIOAOYLIOTIKNA EVEPYELQL. /
Na dtatnpoUV Pla CUVEKTLIKI ECWTEPIKN avamapAacTach ToU KOGHOU.

o




HTEXNHTH
NOHMO2YNH KAI H
NOHMO2YNH Q2
AIATHPH2H 2YNOXH2

Me aAAa AoyLla, n cLyxpPoVvN TEXVNTH vonuoouvn &V
Hag OLOACKEL ATIAWCG TTWC VA PTIAXVOUHE PNXAVEC TTOU
artodacidouv.

Mag d1ddokKel OTL N idla n amodaon eivat yla popdn
auvtoouvtnpnong.

H vonuoouvn, eite BloAoylkn €ite TeXVNTH, O€V €ival
TEAIKA N LKAVOTNTA Va KuvNyag ameploplota opeAoc.

Elval n ikavotnta va pn dtaAveoat otav To repBaiiov
yivetatl ampoBAetmto.

Eivalt n duvatotnta va mapapeVELG AELTOUPYLKA
OUVEKTLKOC.



H TEXNHTH
NOHMOZYNH KA
H NOHMOZYNF

Q2 AIATHPH2F

2YNOXH2

n pnxavn apxidel va yivetat mpaypatika eEutvn oxt
otav padaivel va kepdidel, aAAa otav pabaivel va
dlatnpel Loopportia.

TTIWC UTTOPEL Eva oLOTNHA VA TIAPAUEVEL ECWTEPLKA
aKEPALO pECA OTNV £EWTEPLKN HETABOAN;

Kat autr akplBwg eivat N Kapdld TOU EVOTIKTOU TN
LoOpPOTILaC.




H ENIAIA

OE2H

EdQv eTuxelpoVoape AOLTTOV VA GUHTIUKVWOOUHE OAN AUTH TN
dladpopun o pia povo potaon, lowg Ba Acyape to €€NG:

amno tov EUd0&0 €wg TN ocLyXpPOoVN TEXVNTA VOonpHoouvN, N
LloTopia Tng vonpoouvng sival n lotopia tng petafaong amo tnv
avalntnon tng avrtapolfng otn dtatppnon tng otadepotntag.

2TnVv apxn to cuotnua pabaivel Tt Tou tpoodEpeL OPeAOC.

ApyoTtEPA OPJWCE AVAKAAUTITEL OTL TO OPEAOC ATIO HOVO TOU OEV
apked.

Av KABe kKEPDOC oLUVODEVETAL ATIO ECWTEPLKN arodlopyavwon,
TOTE TO CUOTNHUA KATAVAAWVEL TOV EAUTO TOU.



‘Etoln aAnBwvn e€eAén dev eival n cucowpeuvon
TIEPLOCOTEPWYV EPEBLOPATWY, TIEPLOCOTEPWYV NOOVWY,
TIEPLOCOTEPWYV ETITUXLWV.

H aAnBwn e€EAEn ival n amoktnon uNXaviopwyv Ttou

H E N IAIA ETUTPETOULV OTO CUCTNHA VA TIAPAMEVEL OPOLO PeTA aTto
KABe dlatapaxn.
@ Ez H Na cuvexidel va Asttoupyel.
Na tpoBAETEL.
Na avacuvtaocoestal.

Na pnv Katappeet.




H METAAH dwn givat n Lkavotnta aviiotacng otnv
ENIAIA amoppuBULoN.

Katvonuoouvn eivat n ikavotnta mtpopAsdng
TNG aroppLBuLoNCG TPV AUTH Yivel kataotpoodn.

AUTO aAAalel TTOAU ToV TPOTIO PE TOV OTTolo
AvTIAQUBavOpaoTE TOOO TOV AvBPWTIO 00O Kal

TIC gNXAveg.

ALOTLHAGAEELOTLOEV ElHAOTE ATTAWC OVIA TTOU
eTIBUHOLV.

Eipaote ovta rtou dlapKwE eTdlopOwvouv.
Aev elpaote povo kuvnyoi ndovngc.
Elpaote apXITEKTOVEC EOCWTEPLKN G OUVOXNC.

OE2H




OxL N oTyplaia
géapon g
arnoAauong, aAAdan
HaKpdA Lkavotnta va
TTAPAUEVELC
AElTOLPYIKA
OKEPALOC HECA OTLG
petaBoAsc tne lwng.

Kat ilowc¢ tTeAikd auto
va ilval Kat To
BaButepo vonua tng
evdalpoviag:

H METAAH
ENIAIA
OE2H

[vetal, Ba
ToOApoUCa va tw,
EVAC TIPWILHOC
BewpPNTIKOC TNG
OUOTNHIKAG
otabepotntac.

Me autni tnv €vvolaq,
o Emtikoupocg mavet
va eival armAwg evag
nOwkog pLhocodoc.




Kat o Eudoéogmavel va eival amiwe evag Habnuatikog tng
apxatotntac.

[lvetal evag amo Toug TIPWTOUC OTOXAOTEC TTOU
dlatcBavinkav otL KaBe cupumeplpopd kabodnyeital aro
eowTEPIKA onpata aéiac.

H METAAH
ENIAIA
OE2H

Elvat mpaypatika eVITIWoLaKO OTLOU0 OTOXAOTEG TOU
apxaiou koopou ayyidouy, Ye TN YAwooad Tne ETTOXNG TOUG,

KATLTIOU onuepa ertavepdavidetal otn BloAoyia, otn puoLKn
TNC TTOAUTTAOKOTNTAC KAL OTNV TEXVNTH vOonuUoouvn.

Ot dnAadn n emBiwon dev eival Tirrote AAO Ao pla
avwTiepn Hopdn LooppoTtiac.



(wn elval n Kavotnta avtiotaong otnv
aroppLBULoN

vonpoouvn elval n tkavotnta tpoAedng tng
Ao PPLOULONG TIPLY AUTN YiVEL KaTtaotpodn



Towg AoLtov oL apxaiol otav pthovoav ylia ndovn, yla
atapaéia, ywa evdalgovia, va pnv epleypadav povo pua
N6k eTtdiwén Tov avBpwTou.

Towg, xwpicva to yvwpidouy, va ayyllav evav TtoAU
Babutepo GUGCLKO VOpoO.

Tov vopo cupdwva pe tov otmoio Kabe popdn wng,
KaBe popdn okePNC, lowg akoun Kat Kabe popdn
TEXVNTNGC VONUOOoUVNG, TTAAELVEL DLOPKWC VA PNV
mapadoBei otn dlAAuon.

Na pn xaBel peoca otov Bopufio.

Na pun BuBilotel otnv ataéia.

Na Kpatnoel eva ECWTEPLKO KEVTPO.
Muwa cuvoxn.

Muwa rtpoBAs PpotTnta.

Muwa l.oopporttia. /



Kal ilow¢ teAlka auto va eival To Tio avlpwrTtivo aAAd Kal
TO TTLO OLKOUMEVLIKO HACG EVOTIKTO:

OXL ATTAWC VA ETILOUPOVE TIEPLOCOTEPO,
CAAQ VA UTTOPOUHE VA AVTIEXOUUE TN METABOAN XwpPIig va
XAVOULE TOV EAUTO HaC.

Ao Tov ELd0&0o Kal Ttov ETtikoupo £€wg Ta KUTTApa TTou
AVTIOTEKOVTAL OTO OTPEC KAL TIG HNXAVEC TTOL pabaivouv
Heoa otnv afefalotnta, To pnvupa daivetat va eivat to
(d10:

OeV ETUPLWVEL EKELVO TTOU KEPDIZEL TATIEPLOCOTEPA.
ErtiBlwvel ekeivo Ttou dlatnpei KaAAUTEPA TNV LoopPoOTTia
TOU.

Kal iowg autr va sival gia aro TIg apxatotepeg aAa Kalt
TILO HEAAOVTIKECG AANBELEC TNC VONUOOoUVNC. /

o




Katl tTwpa quiz...




[Tolog LTTEP-NPWAC EXEL
ETINPEAOTEL ATIO TOV
ETILKOUPO?






The Ghost Rider

O Emtikoupocg kat o Ghost

Rider potadouv apxlka va
AVAKOUV o€ OUO EVIEAWC
dladopeTikoug Koopoug. O evag
eivat o plhoocodo¢ tng atapaéiac,
TNC NPEHLAC KAl TNG attaAAayn G
arto Tov ¢oo- 0 AAAog eva
bAeyopevo TiveLpa ekOIKNONG,
TTAylOEVUEVO OTOV TTOVO, OTNV
evoxn kat otnv opyn. Ktopweg,
aKPLBWC pECA ATIO AUTH TNV
avtibeon 6a avadexBel pla
Babia dhocodikr) cuvdeon
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O Emikoupocg miotevue OtL 0 AvBpwrtog dev
duotuxel emeldn otepeital arnoAavcewyv, aAAd
eTeLdN Kuplapxeital amo aveEEAEYKTEG ETIOBUUIEC
kat popouc. H aAnBvry ndovn yia ekeivov dev nrav
n vrtepBoAn aAAd n woppoTtia. H kataotaon tng
atapaéiag—n arouaoia PuxIknNg Tapaxnc— Kat tng
aroviag —n arovcia cwpatikov TTOVoU—
artoteAovoayv to LYPLoto Waviko. O avBpwrog
odpeWe va arteAseuBepwbel amo tov pofo tou
Bavdatou, TNV EYPOVNA HE TNV TIHWPIA, Tn dia yia
ekOIKNON KAl TIC aVEEEAEYKTEG TIAPO PN OELG.

O Ghost Rider eivat oxedov to akplfwg avtiBeto
auvtoU tou davikou. Eivat pia utapén mou dev
uTtopel va Eeduyel aro tov movo. H opyn tou
yivetat tavtotnta. H ekdiknon ylvetat pnxaviopog

utapéng. H «koAaon» dev eival amAwg eEWTEPLKN-
Kaiel peoa tov. Oa pmtopoVoE KAVEIG VA TTEL OTL O
Ghost Rider eival evag avpwTog mou arnetuxe va
dtdoel oTnv emikovpela atapagia Kat maytdevuTnKe
O€ Jla alwvia Katdotaon oTpeg Kal PUxIKAg
dAeypovnc.




AUTO ATTOKTA aKOpa TIo evoladpepouvoa dlaotaon av To OEL KAVELG
BloAoyLka. 2Tn cuyxpovn BloAoyia ToU OTPEC, EVAC OPYAVIOUOG
Ttou OV UTtopEl va eTtaveABEL 0TNV OPOLOOTACH TIAPAUEVEL OE
XpOovia Kataotaon uTtepoleyeponG: avénuevn KoptlloAn,
bAeypoVvI, UTIEPEVEPYOTIOLNGCN TOV VEVPLKOU CUOTNHATOC,
aduvapia «npeulac.




Akopa kat n tepipnun “Penance Stare” tou Ghost Rider
ouvdeetal pe tov Emtikoupo. O ETtikoupog Ttioteve OTL N
adkia dnAntnplalel avartopeuvkta tnv Yuxn, EMELdN O
avBpwrTtog OeV UTIOPEL TIpAYHATIKA Va EEPUYEL ATTO TIG
OUVETIELEC TWV TIPAEEWV TOU.

H evoxr kat 0 dOLoC TTapapEVOUV HECA TOU.

. 14 14 14 14 I

avaykadetat va flwaoel OA0 TOV TIOVO TIOU TIPOKAAECE GTOUG
aAMouc. Eival n evoxn petapopdwpevn oe UTIEPPUOIKN
Twpla.




Etoy, o Ghost Rider pmtopet va 1dwbet cav pla
ouyxpovn puBoAoylkn pryovpa Ttou
evoapKkwvel 0,tL dpopotav o Emtikovpoc:
evav avepwrto okAapo touv dpoBovu, TNG
TlHWPLAG, TNG EPHOVNG KAL TNG OPYNC.
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