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doppua oxoAlwv/avadpaonc/mTpotacewy

*Avwvupn ¢oppa uTtoBoAn g oxoAiwv/avadpaong diddokovta
(Kwota lNnavvakn)

s OmoladnmoTte oTyun

*pddouvpe e oeBACHO KAl UE OTOXO VA BEATIWOOUHE TO
Hadnua kat tov ddaockovta

*https://forms.office.com/e/908WhJKK5N @6pua aviovopng akioéynong

Mropelte va ypauete eEAelBEpa TRV Atoyn oag yia To pé@nua, Tov Siddokovta (Kwota Mavvakn), Tnv VAN, Ta epyodeia KTA. Kot BeTikd kon apvnTiké oxoMa elvon

KOAOSEXOUHEVQL
EunpoodexTa 1Sloatépuig elvan oxoAia Tou odnyouv ot ueon evépyeia, Ty "H porj Tou Adyou Tou Siddokovta fitav oAU ypriyopn, iowg Aiyo ma apyd Ba fitav kedvtepa”, "Oa
povoa AyOTEPOY/TIED! pa S ppata”, "Ba BeAa va eEnynoeig Tov aAyopiBpo A OTiwG EKaveg e Tov ahyopiBpo B”, "dMage opdda, n AEK katappéet” KTA.

BonBdre étot epéva kat ev yével Ta pabripara va yivovtal kaAuTepa )

’ r r
¢ (0] p pa vV p n c aE lvov rl Gn c When you submit this form, it will not automatically collect your details ike name and email address unless you provide it yourself.

Euxaplotw yua to evlagpépov!

1. Mo otd PaBnpa; (MPoaUPETIKA)

tn!er your answer

2. AgloAdynon - ZxoAo - Mpdtaon - Altnpa

Enter your answer

3. AMo

Enter your answer




Mabnua kat tpoypappua e€apnvou

« TexvntA Nonpoouvn (Y-BYN) (MIN-BYN)

e KateuBbuvon BYN - YTtoxpewTtiko

e Qewpia (pe Ka. Keppavidou)
e Aevtepa Tuy —3pup
e AiBouoa 3, Ktrplo Apetaiog
e [TepTmtTn Omtp — 111
e AiBouoa 3, Ktrplo Apetaiog
 Epyaotnplo
* Mapaokeun 3y = Sup
* AiBouoa 3, Ktnpplo Apetaiog



Friikowwvia

e JeAlda pabnuatoc:
https://opencourses.ionio.gr/courses/DDI201/

MapakaAw ypadrteite!

* Email: kostasg@ionio.gr
* [padeio ddaokovta (fpadeio HiLab dimtAa oto Epyaoctriplto@Apetaiog
KABe pepQ)
e eAATE TIPWTA O€ ETILKOWVWVIA padl HoU yia KAAUTEPO TIPOYPAUUATIOHO



https://opencourses.ionio.gr/courses/DDI201/
https://opencourses.ionio.gr/courses/DDI201/
mailto:kostasg@ionio.gr
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Disclaimer

* LLMs kat epyaieia GPT
o Artayopevetat AYZTHPA n xprjon toug yla aviypadn epyaciwyv
o Emutpemetal n xprnon toug we fonboi Kat pepog Tou padnuatog
o Rule of thumb:
» PwTtnoTe cav va aneuBbuveTe TNV EPWTNON CE HEvVA
=" OQa pe pwtovoate ote "Mmopeic va AUCELG TO TTAPAKATW EpwTnua;"???
o Kataypdadoupe otoladnrmoTte xprion Twyv epyaieiwyv

= [x "Ma tné(lgncn NG ouvaptnong decision_tree() amo tn BBA0OkN Tidymodels, cupBouAsutnka to
epyaiel -40 mini tng OpenAl pe xprion tou prompt

* Timapaugtpouc Hou mpoapepel n cuvdptnan decision_tree() arto tn BiBAoBrkn Tidymodels atnv R;

e AOyOL VA TIPOCEXOUHE OTAV XPNOLUOTIOLOUE TETOLA EPYaAEia
o Ogpata ekrtadevtikng dladikaaoiag
o EuBuvn
o Mvevpatikn Wloktnolia
o Hallucinations
o MepIBAAOVTIKO KOOTOG



A&loAoynon (Epyaotnplako HEPOC)

* Aoknoelg ME 2YNTOMEZ NMAPOYZIAZEIZ (70%)

* [Ipoypappatiotikeg/YAottoinon
e 20vtopec Avadopec (2-3 yeoa oto Eaunvo)
e ATOULKEG | OHADLKEC

e JULHPETOXN OTA EPYAOCTHPLA KL OTLG OXETLIKEC OPAOCTNPLOTNTEG
(30%)



[TapakoAouBnon epyaoctnplwy edw

* Na avtiypadete onuelwoelr/kwdlka KTA o€ dlka oag peoal
* Ocol BeAouyv pmtopoLyv va dEpvOULV TA dIKA TOUC hnxavnuata

e Blwpatikn pabnon kat dpaoctnpLloTNTEC
* [Tx oudntnoelg, dLOPBWON Epyactwy, ...
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ATtapaltnTeC TTPONYOUUEVEC YVWOELG

* Baolkeg evvoleg tpoypappatiopou P
e Kupiwg Python

* BAOIKEG EVOLEG ZTATIOTIKAG Kat MiBavoTthiTwy PtjthOﬂ ‘
 Yndblaka cuotnuata
e Qeswpla TAnpodopiag

* KUplo tpoartattovpevo eivat n opeén!



EpyaAeia kat eEOTTALOUOCG

* ATTAOC TTPOCWTILKOG UTTOAOVYLOTNG
* Python kat R (RStudio)

* 'Omolov IDE tpotipdte kKat viwBete aveta

* Qa uttapxel oxetiko discussion board otn ceAida Ttou pabripuatogyla
aAAnAofonBela



Tt (eATtidw) va doupe oTo e€AUNVO

* Logic

* Rule-based systems

* Association rules

* Fuzzy systems and uncertainty
* Search algorithms

* Planning

* Evolutionary computing

* Reinforcement learning
* PCA



Eloaywylka



TRANSFORMAY
Expert Systems Simple If-then(-else) ] *INSIGHTS
. Classification (e.g. Naive Bayes, h
Supervised ML Random Forest, Support Vector) =¥l Based on Neural
(Learn from labelled : , Pl Networks (NN).
data) Regression (e.g. Linear o o
- - . - : C X
Regression, Logistic Regression) = Self-teaching.
= ©
: Clustering (e.g. K-means, =l o be supervised
(lsj:sutpewlsfﬂ I:IIILd Hierarchical Clustering) - 8., unsupervifed or :
ructure uniabelie - = ;
data) Association (e.g. Apriori, FP- § I 'cinforcement.
Growth) C £
& §=ll Examples:
. IRLl Recurrent Neural
Reinforcement ML :—netaerrgiggonr: repeated real-world ==l Networks,
: (ol Convolutional
(Re‘f"a".j Examples: Markov Decision Process, A \eural Networks
maximisation) Monte Carlo Analysis, Brute Force ' )

(ax

tificial Intelligence ([RANSFORMAY
@ =Y / \
vimekngor | | Machine Learning
human
intelligence by
computers ‘
Application of | : ™
___ statistical Deep Learning
— techniques
R
. (—\
Business rules Learn to SolEmalning oM Application of neural
including improve with g Seale networks
IFTTT experience




Figure: Global Al instances 2020-2030
[Source: Transforma Insights, 2022]
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Information Theory
1950s
Turing Test, theory and

prototyping

Turing Paper
‘Can machines think?”
1950

Breakthrough on AGI
(Artificial Imagination?)

The Causality Trap
2020s

Understanding why? > Incremental progress

Deep Learning

Expert Systems 2010s ~
1980s Specialist pattern S &

Expert systems appear recognition through \
capable of human-like neural networks \\l

decilon-making Third AI Winter

2020s
Second AI Winter
First AI Winter Mid 80s-Hid 905 TRANSFORMAT
1970s ‘INSIGHTS

Figure: Global Al instances 2020-2030
[Source: Transforma Insights, 2022]
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The Thermostat Test

“| have a device in my house. It has sensors (a thermometer). It has
a goal (maintain 20°C). It has actuators (it turns the boiler on/off). It
perceives its environment and acts rationally to achieve its goal.

Is a thermostat an Al?”



The Winograd schema challenge (WSC)

»An Al benchmark proposed by Hector Levesque (2012)

»The city councilmen refused the demonstrators a permit
because they [feared/advocated] violence.



Weak Al vs Strong Al

* Simulation of thinking
* Sentient thinking — AGI

 Today’s LLMs?



Weak Al vs Strong Al

WEAK Al (Narrow Al) STRONG Al (General Al)
* Simulation of thinking \ g » -

& = = © 5 - S “ " y ,
e Sentient thinkin g — AGI Ceoorew RS Cone s (S,ﬁ;‘;;::éﬂﬁi'!:?uiﬂ::, BV Soning e P
' ific = A ; ! -/ Broad Knowledge = &
' : - \“" e r°§ppu2§'t'i'o° . s

* Today’s LLMs? ) = @y ||| Maesman

o - ¢ :
General ' P
Cognitive DUV Do

Ability NE /S BB,
. e ”“,

Consciousnesss b
~ . &Understanding 38
2 / o V) L

Weak Al excels at specific tasks without understanding, while Strong Al would possess human-like consciousness and adaptability.

Made with Nano Banana Pro



The 2006 NASA ST5 spacecraft antenna. This
complicated shape was found by an evolutionary
computer design program to create the best radiation
pattern. It is known as an evolved antenna.

Source: Wikipedia



[Tpooeyyioelcytatnv TN

* KAaokn n ocupBoAkn (symbolic Al)

* Baoidetal otnv KATAvONon TWV VONTIKWY dLlEPYACLWY KAl ACXOAELTAL HE TN
TTPOCOoHOlWOoN TNE avBpwTilvnNG vonuoouLvng tpooeyyidovtag TNy Je
aAyopiBuoucg Kalt cuotnpuata tovu Bacidovtal otn yvwaon XPNOoLHOTIoOLWVTACG WG
OOMIKECG povadeg Ta cLHPBOAA (TT.X. cuoTAHATA Kavovwy, acadng AoyLkn).

* YTtoAoyloTikn vonuoouvn (computational intelligence) 1 ZuvoeTikn
(connectionist) N uN-cVPBOAIKNA:
* Baoidetal otn pignon tng BloAoyikng Aettoupyiag tou eykedAAOL OTTWCE N
dladikaola tng eEEALENC TWV EOWV (TT.X. YEVETLIKOL AAYyOpLBpOoL) N N eyKeDAALKN
Aettoupyia (TT.X. vEUpwVLIKA dikTua).



Choose Metrics

JAccuracy? (% of examples correct)
dCoverage? (% of examples processed)
JPrecision? (% of detections that are right)
dRecall? (% of objects detected)

JAmount of error? (For regression problems)



Machine learning 16 ML CONCEPTS EVERY

DATA SCIENTIST SHOULD
KNOW

1. Bias-Variance Tradeoff 9. Train-Test Data Leakage

i Overfitting ()
Underfiting 10. Ensemble Methods g ; ;E

2. Cross-Validation Strategies Bogaing Boosting Stcking

-2 -»2  11. Dimensionality Reduction
Ba . R | > 3D

3. Regularization (L1, L2, Elastic Net)

T el

* Emideppuika ota mAaiowa avtou
TOU pabnuatog

Graphy

@

Lasso Ridge

4. Class Imbalance & dl->c  (SHAP LIME) -
Sampling Techniques[lll g-¢ 13 Gradient Descent Variants
Major/Minor
5. Feature Engineering & Selection @
2, 14. Activation Functions & el
.{% Neural Networks |~
.rae e sigmoid
RDvegtng s Unde@ng 15. Imbalanced Dataset Handling
[c]s]s} ®
Nl T

Oversampling Undersampling SMOTE

Mt vevics . L 16. Production Model Monitoring
(beyond accuracy) fresen et Frsem Roc

8. Hyperparameter Tuning

IR RN R Y AR R R EE R R R E R 222202




Elocaywyn

Knowledge Representation and Management (KRM) within Artificial Intelligence (Al): Foundations of Knowledge Representation

[

ARTIFICIAL INTELLIGENCE (Al)

)

KNOWLEDGE REPRESENTATION & MANAGEMENT (KRM)

KNOWLEDGE REPRESENTATION & REASONING (KR&R) (—— KNOWLEDGE MANAGEMENT (KM)
Foundations for Intelligent Behavior Organizational Curation & Sharing
FOUNDATIONS OF KNOWLEDGE REPRESENTATION
TYPES OF KNOWLEDGE (“The What") FORMALISMS & TECHNIQUES (“The How") REASONING & PURPOSE (“The Why”)
( ) [ INFERENCE / DEDUCTION
(Facts, concepts, static truths) =y (Formal semantics, inference rules) -e.g.,A>B,A .. B.

- e.g., "Paris is the capital of France.” - e.g., First-Order Logic, Description Logics. = =

> PLANNING
== (Generating action sequences to achieve goals)
PROCEDURAL KNOWLEDGE ONTOLOGIES & KNOWLEDGE GRAPHS - e.g., Pathfinding, logistics.
(How-to, skills, sequences) 1-} (Structured networks of concepts & relations) )= S
-e.g., "How to ride a bike.” - e.g., RDF, OWL, Semantic Web. PROBLEM SOLVING & DECISION MAKING

5 — (Selecting_ best‘ course of aFtion)
[ HEURISTIC KNOWLEDGE ) FRAMES & SCRIPTS e BT o

(Rules of thumb, experiential guides) = (Stereotypical situations & events with slots) EXPLANATION

- e.g., "If cloudy, take umbrella.” - e.g., A "Restaurant” frame. J (Providing reasons for conclusions)
- - e.g., “Why did you recommend this?”
-
META-KNOWLEDGE PRODUCTION RULES ’ i
(Knowledge about knowledge itself) - (If-Then structures for expert systems)
- e.g., “Knowing what you don’t know.” - e.g., IF fever AND rash THEN diagnosis X. J INTELLIGENT AGENTS & SYSTEMS

> J (Able to perceive, reason, and act in complex environments) J

7

Generated by Google’s Nano Banana Pro

Layers of Al

> = ) Agentic Al 3%
Meny, Autono on
il Planning e A Tool Use pctl
& Generative Al b1
LM Sfe <) VAES
Diffusion Models 4 Multimodal Models
63 @ Deep Learning
Tfansf(,rm o 888 toencoder
ers AU
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b 7 Neural Networks
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SPtiong Cost =10 ctivation Layer®
Functions Backpropagation Functions
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