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Curs 5 — Rationament. Invatare/instruire.



Cuprins

» Rationament — definitie, utilizare

» Tipuri de rationament in sisteme inteligente
> Invitare/adaptare/instruire/antrenare —
definitie, etape

» Tipuri de invatare
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Luarea deciziei intr-un sistem inteligent (Curs 3)

Sensing Knuw_,»ladl‘ge

) -y

- ;'\ "
T""‘

Decision

Maker

Unde apare rationamentul?

Sursd: What is Knowledge Representation in Al? |

Different Techniques | Edureka
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https://www.edureka.co/blog/knowledge-representation-in-ai/

Mecanisme de comportament inteligent

» rationament
» invatare/adaptare/instruire/antrenare
» capacitatea de rezolvare a sarcinilor

» comunicare prin limbaj natural
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Rationament (reasoning)

= procesul prin care se trag concluzii logice si se fac predictii pe baza
unor cunostinte, fapte, credinte (knowledge, facts, beliefs)

= gandire rationala, prin care se ajunge la concluzii valide

Reasoning is a way to infer facts from existing data [Sursa]

Rationamentul apropie sistemele inteligente de capabilitatile umane.
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Reasoning in Artificial intelligence | tutorialforbeginner.com

Rationament

- deductiv/inductiv/transductiv
- monoton/non-monoton

- common-sense
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Rationament
» deductiv — concluzia decurge din premise

Toti studentii sunt atenti la ore.
Marcel este student.
Marcel este atent la ore.

- abordare descendenta (top-down)
- premise adevarate => concluzie adevarata
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Rationament
» deductiv — concluzia decurge din premise

Daca afara ploua, strazile sunt ude.
Strazile sunt ude.
Afara ploua.

Argument invalid — concluzie falsa din premise adevarate
- supra-generalizare, extrapolare, adaugare de informatii
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Rationament
» inductiv — trecere de la particular la general

a) inducere a unei proprietati

Toate pasarile pe care le-am vazut au aripi.
Toate pasarile au aripi.

b) inducere a unei reguli
0,2,4,6,8...

c) inducere a unei structuri

Profesorul este pentru student ceea ce medicul este pentru:
pacient medicina
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Rationament

» inductiv — trecere de la particular la general

POTATOES HAVE SKIN. | HAVE
SKIN. THEREFORE, | AM A POTATO.

Cauze de eroare:
- generalizare prea rapida (hasty generalizing)
- generalizare polarizata (biased)
- small-sample fallacy (video)
-

Ex: 5 studenti au luat nota 10 la SISD.
Toti studentii au luat 10 la SISD.
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Sursa
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https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQxPQVF5_92bIV9CbBaLqbmOuTqeYoOwe4pGA&usqp=CAU
https://www.youtube.com/watch?v=sgZQMJQRwRM

Rationament

» transductiv — atribuirea de cauzalitate si adevar unor
evenimente care nu au legatura intre ele

If A causes B today, then A always causes B.

- nu e nici deductiv, nici inductiv
- in special la copiii de varsta mica (2-7 ani) (Jean Piaget)
- la adulti — superstitie

Ex. Pachetele FanCourier sunt livrate dupa-amiaza.
Azi pachetul a venit la ora 10. Inseamna ca e dupa-amiaza.
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Rationament

» monoton/non-monoton
Monotonic means something that does not vary or change.

Ex. Soarele rasare la Est si apune la Vest.

- rationamentul monoton ramane valid/adevarat, indiferent ce noi
informatii sunt adaugate

- rationamentul deductiv este monoton

- toate teoremele stiintifice sunt exemple de rationament monoton

Monotonic Reasoning vs Non-Monotonic
Reasoning - GeeksforGeeks
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https://www.geeksforgeeks.org/monotonic-reasoning-vs-non-monotonic-reasoning/

Rationament

» monoton/non-monoton

Non-Monotonic means something which can vary according to the
situation or condition.

- se lucreaza cu presupuneri, date incomplete
- sensul rationamentul se schimba, pe masura ce apar noi informatii

Ex. Lui Marcel i place ciocolata.
Marcel este alergic la nuci si alune si nu are voie sa le consume.
Milka este o ciocolata.
Concluzie: Lui Marcel ii place Milka.
Dar daca Milka este cu alune? (noi informatii)

Monotonic Reasoning vs Non-Monotonic
Reasoning - GeeksforGeeks
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https://www.geeksforgeeks.org/monotonic-reasoning-vs-non-monotonic-reasoning/

Rationament

» common-sense reasoning

- rationament informal, bazat pe experienta proprie
- pot aparea erori de generalizare, small-sample, etc

Ex. Daca atingi soba fierbinte, te arzi.
O persoana se poate afla intr-un singur loc la un moment dat.
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Rationament

» circular (!!!)

Este ilegal sG consumi droguri pentru ca este interzis prin
lege.

“lI, prince Bombadon of Ghana, assure you this is my
message, and it is very legitimate. You can trust this
message and any further emails you receive from me.”

Stiu ca Vasile este un om cinstit, mi-a spus ca el nu minte
niciodata.

Alte exemple — An lllustrated Book of Bad
Arguments
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Rationament

If A,
then B.

IfB,
then A.

¢

Circular Argeuments in
Critical Reasoning -

CetKing
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https://bookofbadarguments.com/
https://cetking.com/circular-arguments-critical-reasoning/

Curs 5 fnvatare/instruire

Mecanisme de comportament inteligent
Invatare/adaptare/instruire/antrenare

= acumulare de cunostinte

» mecanica/inductiva/deductiva/prin analogie/din
observatii

» supervizata/cu intarire/nesupervizata
» online/offline

Exemple?
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Curs 5 fnvatare/instruire

Invatare/adaptare/instruire/antrenare

» supervizata
Set de instruire = perechi (intrare, iesire dorita)
Epoca de instruire = prezentarea intregului set de instruire

» cu Intarire
online (live, real-time)
semnal de intarire extern (poate fi binar)

» nesupervizata
online/offline
cea mai rapida
clasificarea statistica a intrarilor (distanta euclidiana)
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Curs 5 fnvatare/instruire

Invatare supervizat3

Supervised learning is an approach to creating artificial intelligence (Al), where a
computer algorithm is trained on input data that has been labeled for a particular
output. [Sursa]

- iesirea este apriori cunoscuta, pentru toate datele de intrare (labeled data)

- perechi de date intrare-iesire
- antrenarea este dirijata de eroare

- potrivita pentru aproximarea functiilor

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional 18


https://www.techtarget.com/searchenterpriseai/definition/supervised-learning#:~:text=Supervised%20learning%20is%20an%20approach,labeled%20for%20a%20particular%20output.

Curs 5 fnvatare/instruire

Invatare supervizat3
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Legea suficientei:
Dacd solutia unei probleme este destul de bund/rapidd/ieftind, atunci este suficient.
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https://nixustechnologies.com/wp-content/uploads/2022/03/working-of-supervised-learning-models.webp

Curs 5 fnvatare/instruire

Invatare nesupervizata

- face asociere intre date pe baza caracteristicilor similare

- fara critic extern (unlabeled data)

- interpretarea rezultatelor se face la final

- potrivita pentru probleme de clasificare (grupare, clustering)

- elementele dintr-un grup au un grad ridicat de asociere intre ele
- grupurile sunt distincte

Etape:

determinarea numarului de grupuri
repartizarea fiecarui punct intr-un grup
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Curs 5 fnvatare/instruire

Invatare nesupervizata

INPUT RAW DATA

Unlabeled data
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https://static.javatpoint.com/tutorial/machine-learning/images/unsupervised-machine-learning-1.png
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https://www.researchgate.net/publication/329533120/figure/fig1/AS:702267594399761@1544445050584/Supervised-learning-and-unsupervised-learning-Supervised-learning-uses-annotation.png

Curs 5 fnvatare/instruire

Invatare cu intéarire

- reinforcement learning

- pe baza de recompense/feedback/observatii
- cea mai apropiata de sistemele biologice

- agenti inteligenti

environment

agent

actions

>
’ rewards

& Sursa
observations
€ s b
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https://www.kdnuggets.com/images/mathworks-reinforcement-learning-fig1-543.jpg
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https://starship-knowledge.com/wp-content/uploads/2021/01/unsupervised_supervised_reinforcement-1024x724.jpeg

Curs 5 invatare/instruire

Mecanisme de comportament inteligent
Capacitate de rezolvare a sarcinilor

Sarcini
» formale: demostrare teoreme, jocuri logice (rationament
deductiv)

» elementare: perceptie, motricitate, recunoastere de forme

» de tip expert: proiectare, depanare, control, diagnoza
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Curs 5 invatare/instruire

Mecanisme de comportament inteligent
Comunicare prin limbaj natural

» sarcind extrem de complex3

» bazata pe recunoasterea cuvintelor (a vorbirii) si generarea
limbajului natural

» implica rationament deductiv/inductiv

S.l.dr.ing. Laura-Nicoleta IVANCIU, Sisteme inteligente de suport decizional
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» Rationament — definitie, utilizare /

» Tipuri de rationament in sisteme inteligente /
> Invatare/adaptare/instruire/antrenare — /
definitie, etape

» Tipuri de invatare /

In episodul urmétor: Clasificare. Machine Learning pentru
sisteme de decizie.
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