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NEPITPAMMA MAOGHMATOZ «MATHEMATICAL LOGIC» (GR)

(1) TENIKA

ZXOAH | IxoAn Oetikwyv Emtotnuwy, EKMA / ZxoAr Edappoouévwv
MaBnuatikwy kat Quotkwv Emotnuwy, EMM / Kévtpo
Epgvvng tg EAAnvikng ®locoodiag, Akadnuia ABnvwv

TMHMA | Iotoplag kat locodiag tng Emotiung, EKNA

EMNINEAO ZNOYAQN | MeTOmMTUXLOKO

KQAIKOZ MAOHMATOZ | L1 | EZAMHNO ZNOYAQN | 1°

TITAOZ MAGHMATOZ | Mathematical Logic

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVAOEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAééeig, Epyaotnplakes AoKNoeLs K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVEUOVTAL EVIALA YLo TO OUVOAO TOU UaINUATOG MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot to aUVoAo Twv AIAAZKANIAZ
TLOTWTIKWY ovadwv
AtoAE€eLc 3 10

MpooVéate oelpeq av ypelaotel. H opyavwan Stdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOULOTTOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | l'evikoU umtoBaBpou

yevikoU umtoBadpou,

£L6Lkov unoBadpou, elbikevang

YEVIKWY YVWOEWV, avamntuéng Seélothtwv

MPOAMAITOYMENA MAGHMATA: | —

FAQEZA AIAAZKAAIAS ko | AyyAh

EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uos.gr/courses/PHS625 (umtd kataokeun)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEIMATA

Mabnolakd AntoteAécpata
Meptypapovral ta LodnoLtakd amoTEAEoUATA TOU UATUATOG Ol GUYKEKPULEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL QPOLTNTEG UETA TNV EMLTUXI) OAOKANPWAN TOU UadNUATOG.
JupuBouleuteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnotakwv AnoteAeoudtwy yla kade éva kUkAo omouvdwv cUupwva ue to MAaioto
Mpoadévtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevong
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoadvtwy Awd Biouv Madnong kat to Mapaptnuo B
o [lepiAnmtikg O6nyos auyypapric Madnolakwyv AloteAeoudtwy

To HaBnua £XEL WC OTOXO TN AETTOWEPH TTAPOUCLac OAWY TwV KUPLWV EVVOLWY, LEBOS WY
KoL BEWPNUATWY TNE TPOTACLAKN G KAl TpwToBAaduLag AoyLknc. EL8LkoTEpa, 0 0TOXOG £ival
va 60000V amodeifelc Twv Bewpnudtwy opBOTNTAC, TANPOTNTAG KL GUITAYELAC YLOL TV

TPOTACLAKI KOL TPWTORABULA AOYLKN KOL VA TIOPOUCLACTOUV UEPLKEG EPAPUOYEG, OTIWE N
un-cuppatikn avaiuon, kaBwg Kot Baolkeg Evvoleg otn Bewpla LOVTEAWV.

MEeTa TNV emLtu)r oAoKANPwaon Tou pabnuatoc, ol poltntég Ba £xouv
o Katavoroel onNUOoLOAOYIKEG KOL OELWHLATIKEG TIPOOEYYLOELG TNG TPOTACLAKNG KL
TPWTORABMLAC AOYLKAG
e ExteOel og Aemropepeic anodeifelg Twv Baclkwv HETO-UOONUATIKWY
QMOTEAECUATWY TNG TPOTACLAKN G KOL TTPWTOBABULAC AOYLKAG
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e  EkmatdeuBel yla tnVv eNMiAUoN AOKAOEWV OTNV TPOTACLAKN KoL TpwToRaduLa AoyLkn
o EfolkelwBei pe edpoppoyEC Twv Oewpnudtwy MANPAOTNTOC KAl CUMMAYELAC (Un-
ouppatikn avaAuon, UN-CUUBATIKA LOVTEAQ TNG APLOUNTLKAG).

Fevikég Ikavotnteg
AauBavovtag urtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VXL EXEL ATTOKTIOEL O TTTUXLOUXOG (OMTWG QUTEG QVYPAPOVTAL OTO
Mapaptnua AutAwuartog kat mapatidevial akoAoUdwe) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO HATNUQ;.

Avaliitnon, avaduvaon kat cuvdeon Sedougvwy kat SxebLaouog kat Staxeiptan Epywv

TIANPO@OPLWY, UE TN XPrON KAL TWV AmapaiTnTWV 2eBa0udG aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOULKOTNTA
TEYVOAOYLWV 3eBaoudg oto puaotko neptBaAlov

lMpocapoyr O€ VEEG KATAOTAOELG Enibetén kolvwvikrg, emayyeAUatiknig kat nUikng unevduvotntag
AnyYn anopacewv Kat evatodnoliag oe Fépara @UuAou

Autovoun epyacia AOKNON KPLTLKNG KO QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL ETTAYWYLKIG OKEYNG
Epyaoia oe btedvég neplBaAdov L

Epyaocia os diemiatnuoviko neptBaAlov AAAgg...

Mapaywyn VEWV EPEUVNTIKWV LSEWYV ..

Meta tnv emituxn oAokApwaon Tou Habnuatog, ol poltnTeg Ba £xouv avamtiEel TNV
LKOVOTNTA TOUC vVa

e Avalntouv, avaAlouv kal cuvBEtouv dedopéva kal TAnpodopleg,
XPNOLLOTIOLWVTAG TIC ATIOPAiTtNTEG TEXVOAOYLEC

e Epyalovtal auTOVOUO XPNOLLOTIOLWVTOCS cUVOUACGUOUG SLaleONTIKWY KAl TUTILKWY
ETUXELPNUATWY

e TlopAyouV VEEG EPEUVNTLKEG LOEEG

e [lpoypappartilouv kal va Staxelpiovral épya

e  AoKOUV KPLTIKI KOL QUTO-KPLTLK).

(3) NEPIEXOMENO MAGHMATO2

OO0 dOOULL B WN K

. Eloaywyn, ouvdeapol kal ahnBomivakec.

. M\npn ouvoAa cuvdEouwy.

. Mpotaolakog AoyLopog.

. OpBoTNTA KAl TANPATNTA TOU TTPOTACLAKOU AOyLoUOU.
. Npwtofabulec yAwooeg Kol SoEC.

. Ikavomoinon kot aAnBela os Mpwtoadua dopun.

. NpwtoPabuieg Bewpieg Kal LOLOTNTEG.

. Oswpnpata opBoTNTOC KAL TANPOTNTAS.

. Jupmayeto Kot ehapUOYEG.

10. To Bswpnpa KAVOVIKAG TTOCOSEIKTIKAC LopdNG.

11. Baolkég £vvoleg TG Bewplag povieAwy Kat mapadeiypata.

12. Mn-cupBatiki avaAuon Kot Un-cUUPBATIKA LOVTEAD TNC ApLOUNTIKAG.
13. Eppnveiec petatl mpwtofaduiwyv BewpLwv.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIONOTHzZH

TPOMOZ NAPAAOZHZ | M péowr[o e T[p(')o'u)T[O
lMpoowrto e mpoowrno, EE amootacews
ekmaidevan K.Am.

XPHZH TEXNOAOTIQN | Xprion n-taéng
ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exknaideuon, otnv Emikovwvio
LLE TOUG (POLTNTEG




OPIrANQZH AIAAZKAAIAZ , ®oprog Epyaciag
Meptypagovrat  avaAutikd o0 TPOmmoG Kot Apaotnpiotnra Efaurivou

uedodbot SL6aokaliag. , .
AwaAéelg, Seuwvapla, Epyaotnpiakn Acknon, ALCX}\EEELC 39 wpeg

Aoknon [ebiou, MeAétn &  avdAuon ACKNOELG yla TO OTtiTL 30 wpeg

BiBAoypapiag, @povriatiiplo, Mpaktikn . 181 a
- wpEe
(TortoO€tnaon), KAwukry Aoknon, KoaAAiteyviko M n kaBod nyoupevn PES

Epyaotripto, Awabpaotikr Stbaokalia, HEAETN

EKTTOUOEVUTIKEG ETTLOKEWELS, EKTTOvNon UEAETNG

(project), Zuyypapn epyaciag / epyaciwy,
KaAAwteyvikn Snutoupyia, KA.

Avaypdgovtal oL wpes UEAETNG TOU @OoLTNTH
yla kade padnoiakn dpaotnplotnta Kadwe Kot

oL WPEG un kaBdobNyoUEVNG UEAETNG CUUPWYVA

UE TG apxéc tou ECTS

JUvVoAo pabnuatog 250 wpeg

AZIONOTHZH @OITHTQN | Mparth teAkn eé€taon (Bdpog 70%) kat avdaBeon
Mepypacri e Stabdikaoiag agoAdynong a0KNOEWV yLa To oritt (Bapog 30%).

Muwooa AéoAdynong, Médobot a&toAdynong,
AlQUOPPWTIKA 1 SUUTTEPACUATIKY, Aokyuaoia
MoMartAri¢  Emdoyrig, Epwtrjoelg SUvtoung
Anavinong, Epwtrioelg Avamtuéng Aokiuiwv,
Enidvon  MpoBAnudtwy,  lpanti  Epyacia, | To kpLo KpLTpLa 0ELOAGYNonG amoteAovV o Baduog

ExkGeon / Avagopd, [pogopikn Eéétaon, , , , , 066
Anuboa Napousiacn, Epyactnpiakr Epyacia, | OOV OTIOLO OL GOLTNTEG KATAVOOUV TEXVIKEG nEBOSOUG

KAwik  E€étaon  Acdevols, Karhwexvikri | TLOU EUTIAEKOVTOL O€ EQWTHMATA Kal 0 BaBudg otov
Epunveia, AMn / AMe omnoto eivatl og Béon va emAUouv ackAoeLg. Ta

Avagépovtat pntd mpoodlopopéva kpuripie | KPLTNPLA GELOAOVHOHC EE”VOUVTQL OTouG ¢0lTnT8C otnv

aéloAdynong kat eav kat mou ivat mpooBaotua apr'] TOU EECXIJJ']VOU.
Q70 TOUG POLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. H. B. Enderton. A Mathematical Introduction to Logic, 2" edition, Academic Press, 2001.
2. A. G. Hamilton. Logic for Mathematicians, Cambridge University Press, 2m edition, 1988.
3. E. Mendelson. Introduction to Mathematical Logic, 6™ edition, Routledge, 2015.

4. D. van Dalen. Logic and Structure, Springer, 5™ edition, 2013.

- Juvan EMIOTNUOVIKA TTEPLOSIKA:
Journal of Symbolic Logic, Annals of Pure and Applied Logic, Archive for Mathematical Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.




COURSE OUTLINE OF “MATHEMATICAL LOGIC”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | L1 | SEMESTER | 1*
COURSE TITLE | Mathematical Logic
INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awarded for separate components of the course, e.g.

lectures, laboratory exercises, etc. If the credits are awarded for the whole TI:_IA(;::::G CREDIRS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS625/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The course aims at discussing in detail all main notions, methods and theorems of
propositional and first-order logic. In particular, the aim is to give proofs of the soundness,
completeness and compactness theorems for propositional and first-order logic and discuss
some applications, such as non-standard analysis, as well as basic notions in model theory.

Upon successful completion of the course, students will have
e understood semantic and axiomatic approaches to propositional and first-order
logic
e seen detailed proofs of the standard meta-mathematical results of propositional
and first-order logic
e become familiar with solving exercises in propositional and first-order logic
o familiarized themselves with applications of the completeness and compactness



https://eclass.uoa.gr/courses/PHS625/

theorems (non-standard analysis, non-standard models of arithmetic).

General Competences

Search for, analysis and synthesis of data and

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

technologies

e plan and manage projects

e produce new research ideas

Upon successful completion of the course, students will have developed their ability to
e search for, analyze and synthesize data and information, using the necessary

e work autonomously using combinations of intuitive and formal arguments

e practice criticism and self-criticism.

(3) SYLLABUS

. Complete sets of connectives.
. Propositional calculus.

. First-order languages and structures.

. Satisfiability and truth in a structure.

. First-order theories and properties.

. Soundness and completeness theorems.
. Compactness and applications.

10. The prenex normal form theorem.

O o0 NOOULL B WN K

. Introduction, connectives and truth tables.

. Soundness and completeness of propositional calculus.

11. Basic notions of model theory and examples.
12. Non-standard analysis and non-standard models of arithmetic.
13. Interpretations between first-order theories.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY

Face to face, Distance learning etc.

Face to face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of e-class




TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
Homework 30 hours
Non-directed study 181 hours
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Written final examination (weight 70%) and homework
assignments (weight 30%). The language of evaluation
is English.

The main criteria of assessment are the degree to
which students understand technical methods involved
in a question and the degree to which they are in a
position to solve exercises. The criteria of assessment
are explained to the students at the beginning of the
semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. H. B. Enderton. A Mathematical Introduction to Logic, 2" edition, Academic Press, 2001.
2. A. G. Hamilton. Logic for Mathematicians, Cambridge University Press, 2" edition, 1988.

3. E. Mendelson. Introduction to Mathematical Logic, 6™ edition, Routledge, 2015.

4. D. van Dalen. Logic and Structure, Springer, 5™ edition, 2013.

- Related academic journals:

Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.




NEPITPAMMA MAGHMATOZ «SET THEORY» (GR)

(1) TENIKA

ZXOAH | IxoAn Oetikwyv Emtotnuwy, EKMA / ZxoAr Edappoouévwv
MaBnuatikwy kat Quotkwv Emotnuwy, EMIM / Kévtpo
Epgvvng tg EAAnvikng ®locoodiag, Akadnuia ABnvwv

TMHMA | Iotopiag kat Dlocodiag tng Emotiung, EKMA

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOHMATOZ | L2 | EZAMHNO ZNOYAQN | 2°

TITAOZ MAOGHMATO?Z | Set Theory

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAééeig, Epyaotnplakes AoKNoeLs K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVEUOVTAL EVIALA YLo TO OUVOAO TOU UaINUATOG MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stéaokaiog ko To aUVOAO TwV AIAAZKANIAZ
TLOTWTIKWY ovadwv
AtoAE€eLc 3 10

MpooVéate oelpeq av ypelaotel. H opyavwan Stdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOULOTTOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | l'evikoU urtoBaBpou

yevikoU umtoBadpou,

£L6Lkov unoBadpou, elbikevang

YEVIKWY YVWOEWVY, avamntuéng Seélothtwv

MPOAMAITOYMENA MAGHMATA: | —

FAQEZA AIAAZKAAIAS ko | AyyAn

EZETAZEQN:
TO MAGHMA NPOZ®EPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS631 (UTO KOTOOKEUN)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Mabnolakd AntoteAécpata
Meptypapovral ta LodnoLtakd amoTEAEoUATA TOU UATUATOG Ol GUYKEKPULEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL POLTNTEG UETA TNV EMLTUX 0AOKANPWOnN ToU UodNUATOG.
JupuBouleuteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnotakwv AnoteAeoudtwy yla kade éva kUkAo omouvdwv cUupwva ue to MAaioto
Mpoadévtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevong
o [leptypapikoi Aciktes Emutébwy 6, 7 & 8 tou EupwniaikoU MAatoiov Mpoadviwv Awa Biou Madnong kat to Mapdptnuo B
o [lepiAnmtikg O6nyos auyypapric Madnolakwyv AloteAeoudtwy

2TOX0¢ aUTOU TOU HaBnpatog eival va eE0LKELWOEL TOUG GOLTNTEG LUE TG KUPLEG EVVOLEG,
pueBOSoUG Kal amoTeAéopata TNG Lovtépvag Bewplag ouvolwy. ElSIkoTEpa, aoxoAeitatl
QVOAUTIKA (e TNV LooSuvapia cuvolwy, Ta Bewpruata tou Cantor kat twv Schroder-
Bernstein, ta aflwpata tou Zermelo, TNV KATAOKEUN TOU GUVOAOU TwV PUGCLKWY OPLOUWY,
TOUC KOAQ-SLATETAYUEVOUG XWPOUC, TNV UTIEPTIEMEPOCHEVN OAVASPOUN KaL EMOYWYH, TO
Bewpnpua tou Hartogs’ kat to Bewpnua otabepol onueiou, To afiwpa eMAOYNC Kal
L008UVAUEC TPOTACELG, TNV APLOUNTIK SLATOKTLKWY Kol TTANBIKWY aplOwy Kot Tn
CWPEUTLKN Lepapyia ayvwyv BueAMWUEVWY GUVOAWV.

Me tnv emtuxn oAokAnpwon tou padniuatoc, ot doltntég Ba eival og B£on va
e TurmormnoloUV BacLkEG EVVoleg TG Bewplag cuVOAWV 0TO cUOTNUA TTIOU Elval yvwoTo
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w¢ Bewpla cuvorwv (ZF)

Edapudlouv ta aflwpata tng ZF yla va Kataokeua{ouv SLatakTikolg Kal

TMANBKoUG aplBuolg

AtoTuTiwvouv Kal armodelkvuouv otny ZF 1810tnTeg MANBLKWY aplOuwv

ALOKPLVOUV ETIXELPAATA TIOU XPNOLUOTOLOUV To afiwpa emAOYAG

ATodelkvUOUV LooSUVAUIEG TOU afLWUOTOC EMAOYNC UE AAAEC TTPOTACELSG

AmnoSeilkvUouv SLadopeg avIoOTNTEG 0TNV aplOuntiki MANBopiOuwv.

Fevikég Ikavotnteg
NopuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATIOKTIOEL O TITUXLOUXOG (OTTWE QUTEG QValypapovVTaL OTO
Mapaptnua AutAwuartog kat mapatidevial akoAoUdwe) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO HAdNUQ;.

Avainitnon, avaAuon kot oOvieon Sedopévwy kat
TIANPO@OPLWY, UE TN XPrON KAL TWV AmapaiTNTWV
TEXVOAOYLWV

lMpocapoyr O€ VEEG KATAOTAOELS
AnyYn anopacswv

Autovoun epyaocia

Ouadbikn epyacia

Epyaocia oe 6ie¥vég meptBaAlov
Epyaocia oe diemiatnuoviko ept8aAlov
Mapaywyn VEwV EpEVVNTIKWY LOEWV

2xedlaouog kat Staxeipton Epywv

2eBa0udG aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOULKOTNTA
2eBaoudg ato uaoko neptBaiiov

Entibetén kolvwvikrg, emayyeAUatiknic kat nUikng unevduvotntag
kat evatodnoliag oe Fépara @UuAou

A0KNGN KPLTLKIG KAl LUTOKPLTLKIG

Mpoaywyn t¢ EAeUTEPnNG, SNIULOUPYLKIG KoL ETTAYWYLKIG OKEYNG

Me tnv erutuxr oAokARpwaon Tou Habnuatog, ol poltntég Ba £xouv avamtugel tnv
LKOVOTNTA TOUG va

Avalntouv, avaAlouv kal cuvBEtouv dedopéva Kal TAnpodopieg,

XPNOLUOTIOLWVTAG TIC ATIOPALTNTEG TEXVOAOYLEC

Epyalovtal autovoua, XpNOLULOTOLWVTOCG cUVEUACUOUE SLaoBnTIKWY KAl TUTILKWY

ETUXELPNUATWY

MapAyouV VEEC EPEVVNTLKEC LOEEC

Yxeblaouv kat va Slaxelpilovtal £pya

AoKOUV KPLTLKI KOl LUTOKPLTLKNA.

3)

NEPIEXOMENO MAGHMATO2

O o0 NOULL B WN K

. Eloaywyn kat mapadofa.
. loomAnBkoTnTa CUVOAWV (apPLBUACLAN Kal pUn-aplOpnotlpa cUvoAa).

. Ta Bswpnpata tou Cantor kot Twv Schroder-Bernstein.

. Kapteolava ywvopeva, oXEoELG KOL CUVOPTI OELG.

. Quikol aplBuol kat To Bewpnua avadpoung.

. Kohd Sratetaypéva cUVoAla, UTIEPTIEMEPACHEVN avadpopn KoL EMOYWYN.

. ZUYKPLOWUOTNTO KOAG SLATETAYUEVWV CUVOAWV Kal To Bewpnua tou Hartogs'.
. Aflwpa emiloync kal LooSUVAES TPOTACELC.

. JUVETIELEG TOU a€lwATOC ETILAOYNC.

10. Awataktik TANBKwv Kat to Bewpnua tou Konig.

11. To aiwpa avrikatdotaong, Stataktikol Kal mAndwkol aptbuot.
12. JwpeuTIKA LepapXla ayvwv BeUeALWUEVWY CUVOAWV.

13. KOTaoKEUN TOU CUVOAOU TWV TIPAYHATIKWY 0pLBHWV.

(4) AIAAKTIKEZ kot MAOHZIAKEEZ MEGOAOI - ASIONOTHZH

TPOMOZ NAPAAOzHZ
lMpdowrno pe npoowrno, EE amootdoswg
eknaibevon k.Am.

MNpOowTMo LE MPOCWIO
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XPHZH TEXNOAOIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaokalia, otnv
Epyaotnpiakn Exknaideuon, otnv Emikotvwvia
LE TOUG (POLTNTES

Xprion n-taéng

OPrANQZzH AIAAZKAAIAZ
Meptypagovral  avaAutikd o TPOMOG Kot
uedodbot SLdaokaliag.

AwaAéelg, Seutvapla, Epyaotnpiakn Aoknon,
Aoknon  lediou, MeAétn & avdAuon
BiBAoypapiag, @povriatijplo, Mpaktikn
(TortoO€tnan), KAwikry Aoknon, KoaAAiteyviko

Apaotnpiotnra

doprog Epyaciag
Eéaunrvou

AohE€eLg

39 wpeg

ACKNOELG yla TO OTtiTL

30 wpeg

Mn-kaBodnyoupuevn

181 hours

Epyacthipto, Al SpacTikr Sibaokalia, HEAETN
EKTaULOEUTIKEG EMLOKEYELS, EKmOvnon UEAETNG
(project), Zuyypapn epyaciag / epyaciwy,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU @oLTNTH
ya kade padnotakn Spaotnptotnta kKadwe Kot
oL WPEG Un kaBobNYoUEVNG UEAETNG CUUPWVA
UE TG apxEG Tou ECTS

JUvVoAo pabnuatog 250 wpeg

AZIONOTHZH MOITHTQN | Mpamth teAwkn eé€taon (Bdpog 70%) kat avdaBeon
Nepypar g diadikaoiag afioAdynong aoKNOEWV yLa To onitt (Bapog 30%).
Muwooa AfoAdynong, Médobot a&loAdynong,
AlQUOPPWTIKA 1 SUUTTEPACUATLIKY, AoKiuaoia
MoMariAric  Emhoyrig, Epwtrioelg Zuvioung
Anavtnong, Epwrtrioelc Avamtuéng Aokuiwy,
Emidvon  MpoBAnudtwy,  [part — Epyaoie, | T kOpla kpLtipla a§loAdynong armoteAolv o Babuog
Exeon / Avagopd, [pogopikn Eéétaon, , , ' . 065
Anuéoa Mapouaiaon, Epyactnpiaks Epyacia, OTOV Omolo oL d)OLTI’]TEC KOTAVOOUV TEXVIKEG LETOOOUC
KAwwkry  E€étaon  Acdevols, Karhwexvikri | TIOU EUTIAEKOVTOL O€ EQWTHAMATA Kal 0 BaBudg otov
Epunveia, AMn / AMe omnoto eival og Béon va emAUouv aokAoeLS. Ta
Avagépovtat pntd mpoodopopéva kpurripe | KPLTNPLA GELOAOVHGHC EETWOUVTOLL OTouG ¢OLU1T€C otnv

aéloAoynong kat eav kat mou eivat mpooBaotua qpxr’] ToU s&aur']vou.
QIO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypagpia:

1. Y. N. Moschovakis. Notes on Set Theory, Undergraduate Texts in Mathematics, Springer
Science & Business Media, 1994.

2. H. B. Enderton. Elements of Set Theory, Academic Press, 1977.

3.T. Jech. Set Theory, Springer, 3" edition, 2002.

4. P. R. Halmos. Naive Set Theory, Martino Fine Books, 2011.

- Juvapn EMIOTNUOVIKA TTEPLOSIKA:
Journal of Symbolic Logic, Annals of Pure and Applied Logic, Archive for Mathematical Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.




COURSE OUTLINE OF “SET THEORY”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | |2 | SEMESTER | 2™

COURSE TITLE | Set Theory

INDEPENDENT TEACHING ACTIVITIES

. . WEEKLY
if credits are awarded. for separate compfments of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole HOURS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS631/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The aim of this course is to familiarize students with the main notions, methods and results
of modern set theory. In particular, it discusses in detail set equivalence, the Cantor and
Schroder-Bernstein theorems, Zermelo’s axioms, the construction of the set of natural
numbers, well-ordered spaces, transfinite recursion and induction, Hartogs’ theorem and
the fixed-point theorem, the axiom of choice and equivalent statements, cardinal
arithmetic, ordinal arithmetic and the cumulative hierarchy of pure sets.

Upon successful completion of the course, students will be able to
e Formalize basic concepts of set theory in the system known as Zermelo-Fraenkel set
theory (ZF)
e Apply the axioms of ZF to construct ordinal and cardinal numbers
e Formulate and prove in ZF properties of cardinal numbers
e Distinguish arguments employing the axiom of choice
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e Prove equivalences of the axiom of choice and other statements
e Prove various inequalities in cardinal arithmetic.

General Competences

Supplement and appear below) at which of the following does the course aim?

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

technologies
e work autonomously using combinations of intuitive and formal arguments
e produce new research ideas
e plan and manage projects
e practice criticism and self-criticism.

Upon successful completion of the course, students will have developed their ability to
e search for, analyze and synthesize data and information, using the necessary

(3) SYLLABUS

. Introduction and paradoxes.

. Equinumerosity (countable and uncountable sets).

. The theorems of Cantor and Schroder-Bernstein.

. Cartesian products, relations and functions.

. Natural numbers and the recursion theorem.

. Well-ordered sets, transfinite recursion and induction.
. Comparability of well-ordered sets and Hartogs’ theorem.
. Axiom of choice and equivalent statements.

. Consequences of the axiom of choice.

10. Cardinal arithmetic and Konig’s theorem.

11. Axiom of replacement, ordinal and cardinal numbers.
12. Cumulative hierarchy of pure founded sets.

13. Construction of the set of real numbers.

O o0 NOULL DS WN K

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face
Face to face, Distance learning etc.

USE OF INFORMATION AND | Use of e-class

COMMUNICATIONS TECHNOLOGY
Use of ICT in teaching, laboratory education,
communication with students

14



TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
Homework 30 hours
Non-directed study 181 hours
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Written final examination (weight 70%) and homework
assignments (weight 30%). The language of evaluation
is English.

The main criteria of assessment are the degree to
which students understand technical methods involved
in a question and the degree to which they are in a
position to solve exercises. The criteria of assessment
are explained to the students at the beginning of the
semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Y. N. Moschovakis. Notes on Set Theory, Undergraduate Texts in Mathematics, Springer

Science & Business Media, 1994.

2. H. B. Enderton. Elements of Set Theory, Academic Press, 1977.
3.T. Jech. Set Theory, Springer, 3™ edition, 2002.
4. P. R. Halmos. Naive Set Theory, Martino Fine Books, 2011.

- Related academic journals:

Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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NEPITPAMMA MAOGHMATOZ «COMPUTABILITY» (GR)

(1) TENIKA

SXOAH | Ostikwyv Emtotnuwy, EKMA / Epapuoopévwv Madnuotikwy
kat Quokwv Emotnuwy, EMNM / Kévtpov Epelivng EAANVLKAG
Docodlag, Akadnuio ABnvwyv

TMHMA | lotopiag kat Dhoocoodiag tng Emotung, EKNA

EMINEAO 2MOYAQN | MeTamtuxLlako

KQAIKOZ MAGHMATOS | L3 EEAMHNO ZMOYAQN | 1°1r 3°,
oavaloya Pe TtV
£16ikeuon

TITAOZ MAGHMATOZ | Yrohoylolpotnta

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWAN TTOU OL TILOTWTLKEG UOVASEC QITOVELOVTOL O SLOKPLTA UEPN EBAOMAAIAIES

ToU padruarog m.x. AlaAééeLg, Epyaotnplakes AOKNoeLs K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEG QUITOVEUOVTOL EVIALN YLO TO OUVOAO TOU UaBnUaTog MONAAEZ
avaypayte tic eBdouadlaics wpeg StbaokaAiac kat to aUvoAo Twv AIAAZKAAIAZ
TLOTWTIKWV UoVASwV
ALoAEEELG 3 10

MpooYéate oelpéqg av xpetaotel. H opyavwan dtdaokadiag kot ot
SL6aKTIKEC UEBOSOL TTOU XPNOULOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOX MAGHMATOZ | l'evikol uttoBaBpou

yevikoU untoBadpou,

eL6LkoU umtoBadpou, elbikevong

VEVIKWY YVWOEWY, avantuéng Se€lotitwv

MPOAMNAITOYMENA MAGHMATA: | —

FAQEZA AIAAZKAAIAS ko | AyyAwn

EZETAZEQN:
TO MAOGHMA MPOX®EPETAI 2E | Nat
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS632 (umtd KaTOoKEUN)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypapovral ta Ladnotakd amoTEAECUATA TOU UATUATOG Ol GUYKEKPUUEVEG YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou emutéSou mou Yo ATTOKTHOOUV OL QPOLTNTES UETA TNV EMULTUXT) OAOKANPWAN TOU UadUATOG.
JupuBouleurteite to Mapaptnua A
® [Iepiypacpri Tou EmunéSou twv Madnotakwv ATOTEAEOUATWY yia KaOE Evar KUKAO ortoudwv auupwva [e to lMAaioto
lMpoadvtwy tou EvpwnaikoU Xwpou Avwtatng Eknaibevong
o [lepypacikoi Agikteg Emunédwy 6, 7 & 8 tou Eupwriaikou MAaioiou Mpoooviwy Aid Biou Madnaong kot to Mapdaptnua B
o [lepiAnmtikoc O6nyo¢ auyypapric Madnolakwy ATOTEAECUATWY

To pabnuoa ansuBuvetal og anodoitoug Habnuatikwy Kat TAnpodopLkng pe édeon ota
n/kat evbladépov yia ta podnuatikd kabwe kot o anodoitouc GpthocodLlkwv oXoAwY TIou
evéladépovtal yla to BepéALa TwV pobnpatikwy Kot BewpnTtikng mAnpodopknc. Kuplog
OKOTIOC TOU pabnpartog ival va dteukplviost/oplosl TL onpaivel yla pla cuvaptnon oToug
duatkolg aplBuolg va eivat uTtoAoyiotn oo Kamolov aAyopLlopo Kat va amodeifel
QUOTNPA OTL OPLOPEVO BOOLKA paBnpatikd mpofAnpota eivat anoAutws aAvuta. To padnua
€UPBaBUVEL 0TO MPWTOTIOPLAKO £PYO CNUOVTIKWY EPELVNTWYV TNEG AoYLKN G Omw¢ o Kurt Godel,
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o Alan Turing, o Alonzo Church, o Emil Post kat o Stephen Kleene.

Me tnv emtuxn oAokAnpwon tou pobiuatog ot pottntég Oa e€okelwBolv pe Ta akdAovba
B<parta
® AvadpOULIKOG OPLOHOC KOl ETAYWYLKN aroSeLen
® [lpwTtoyevwg avadpoULKEG CUVAPTNOELG Kal AVOSPOLKEC CUVAPTIOELG
® Turing umoAoyLlowotnta, n 8€on Church-Turing, dAuta mpoPARuata Kot
OVOTTOKPIOLUEC OXEOELC
® H Baoikn Bewpla Twv avadpouLKWV cUVAPTHCEWV Kal avaSpoULKA amaplOunTtd
oUvVoAa
® Edappoyeg otn Mabnuatikn Aoyikn

Fevikég Ikavotnteg
AapuBavovtag urtoYn TLG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG VaypapovVTalL oTo
Mapaptnua AutAdwpatog kat mapatidevtal akodoUdwe) oe moLa / TTOLEG A0 AUTEG ATTOCKOTTEL TO Uadnua;.

Avaintnon, avaAuon kot oovdeon Sedougvwy Kat Sxedlaouog kat Staxeipion Epywv

TIANPOWOPLWY, LE TN XProN KAL TWV AmapaiTtnTwV 2eBa0udG ot SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TEXVOAOYLWV eBaoudg ato uatko neptBaiiov

[pocaployr) O€ VEEG KATAOTHOELG Enti&elén kowwvikrig, emayyeAuatikic kot nOkr¢ umeuBuvotntag
AnYn anopdoewv Kot evatodnaiag oe éuata @uAou

Autovoun epyaocia AOKNGN KPLTLKNG KL QUTOKPLTLKIG

Ouadikn epyaoia Mpoaywyn ¢ EAeUdepng, SNULOUPYIKNG KO ETTAYWYLKIG OKEYNG
Epyaoia o€ 6tedveég neptBtAlov L.

Epyacia oe Siemiotnuoviko neptBaiiov AMeg...

Mapdywyn VEwvV EpEUVNTIKWVY LBEWY s

MEeTa TNV emtu)r oAoKAPwWaon Tou Pabrpatog, ol poLtnTEG Ba €Xouv avamtugel TNV
LKOVOTNTA TOUG vVa

® Avalntouv, avaAUouv kat cuvBEtouv Sedopéva kat tAnpodopieg,
XPNOLUOTIOLWVTAG TLC ATIOPOLTNTEC TEXVOAOYLEC

® Epyalovrtal auTOVoUd XPNOLUOTIOLWVTAG CUVSUNOUOUG SLaloBNTIKWVY KAl TUTILKWY
ETUXELPNUATWY

® [lapdAyouv VEEC EPEUVNTIKEG LOEEG
® [poypappartifouv kat va Slaxelpilovral Epya
® MovtelomoloUv TV €vvola TNE UTIOAOYLOLUOTNTOC.

® Avamtuooouv alyoplOuLKEG Se€LOTNTEG

(3) NEPIEXOMENO MAGHMATO2

1. AvadpopLkoi oplopol kat emaywykég amodeiéelg. MpwToyevwe ovadpoULKEG CUVOPTHOELG.
AvaSpOULKEC CUVAPTHOELG.

2. Meplkég alyeBpeg, Avadpopn kot YIIoAoyLopog

3. EykupoTnTa KoL EAAXLOTEG AUOELG, AVASPOLKES LEPLKEC CUVAPTICELG OTOUG GUGCLKOUC
aplBuolg

4. Kavovikn popdn kot amapibunon

5. H 6¢on Church-Turing, GAuta poBAfpaTa KoL OVATIOKPLOLUOTNTA, Mnyavec Turing.
6. HuLovadpoULKEG OXEOELG, avadpouLKa amaplOunta cuvola

7. Nopaywylkd, SnULoupyLlkd Kot armAd cUvoAa, To 20 Oswpnua TG AvaSpoung

8. Oplowpotnta, H aplbuntikn tepapyio

9. AoyLKn, APLBUNTLKEC OXECELG KOL CUVAPTIOELG

10. Ta Bswpnpata twv Tarski (un opLowotnta g aAnBetag) kat Godel (un mAnpotnta).
11. AvadpolLKEG cuVaAPTOELG, AVALTLOKPOTLKA avadpoun

12. To 1o Oswpnua AvasSpoung

13. YroAoylotég mpatelg, Bewpnpata Kreisel-Lacombe-Shoenfield kat Friedberg
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(4) AIAAKTIKEZ kat MAGHZIAKEX MEGOAOI - AZIONOMHZH

TPOMOZ NMNAPAAOZHZ I'IpO'OwT[O HE T[péG(.OT[O
Mpéowrno pe mpéowno, EE amootdoewg
eknaibevon Kk.Am.

XPHZH TEXNOAOTIQN | Xprion H-tdéng

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Atsaokalia, otnv
Epyaotnpiakn Eknaibevon, otnv Enttkovwvia
LE TOUG (POLTNTEG

OPrANQzH AIAAZKAAIAZ
Meplypapovtatr  avaAutikd o TPOmog  Kat optoc Epvaocia
uédobol Sibaokaliac. Apaoctnplotnta @oprog 'py J
Aladéetg, Seuwvapla, Epyaotnpiakrn Aoknon, Efaﬂfl vou
Acknan I7’er5iou, Me/\érn' & avo't/\uar‘; ALOL)\E'ESLQ 39 (bpeq
BiBAoypapioag, @povriotiiplo, Mpaktikn . .
(Toro9étnon), KAwikj Acknon, KeAAurexvikd Mn kaBodnyoupevn 211 wpeg

Epyacotripto, Awabpaaotikn Stbaokalia, HE}\étn
EKTalOeUTIKEG ETLOKEWELS, EKTTOvNan UEAETNG
(project), Zuyypan epyacias / epyactwv,
KaAAwtexvikn dnuioupyia, K.ATT.

Avaypd@ovtal oL WPEG UEAETNG TOU @oLtnTh
yla kade padnotakn Spaotnplotnta Kadwe Kot
oL WPEG un kaBodnNyoUEVNG UEAETNG oUUpWVA
UE TIG apxEg Tou ECTS

ZUvolo Mabruatog 250 wpeg

AZIOAOTHZH OOITHTQON | Me yparrtr teAikn e€€taon mou mepltAapPavel adevog
Nepwypaer T dadikaoiac afioAdynang Bépota Oswpiag kat adetépou aoknoes. H yAwooa
MNwooa A&oAdynang, MéSGobot aloAdynang, aﬁlOAOVHGHC Elvat ta (XVV)\LKG..
Alapopewtiky 1 Suunepacuatiky, Aokuyaocio
MoAanAng Emdoyrg, Epwtioels Z0vtoung
Anavtnong, Epwtrioewgc Avamtuéng Aokiuiwy,
Enilvon  MpoBAnudtwy, Tlpanti Epyacia, | To KUPLOL KPLTAPLA 0§LOAOYNONG €ival o BaBuog otov
Ex9eon / Avagopd, [lpopopikn Eétaon, o , , ,
Anubota Mapovsiaon, Epyactpuakr Epyasia, | OO :evaq doutntic/ Hta’d)our]tpta KO('EOLVIOEL TG
KAwikny  Eéétaon AodsvoUg,  KaAAureyvikr TEXVLIKEG KOl eE(.UpnTLKEC EVVOLEC TNG Osmplaq
Epunveia, AMn / AMeg YrioAoyLopou kat o BaBuocg otov omoio eival o Bon
Avagépoviat pntd npooSiopiouéva kpurpa | VO AUvel aoknoelg. Ta kpLtipla afloAdynong
aioAdynong kot edv kat mou eivan tpooBaoa | £ENYOUVTAL OTOUG GOLTNTEG/OTLC POLTATPLEC TIPLV Ao
QIO TOUG (POLTNTEG. mv sEéracr].

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

To pabnua akoAouBel to eyxelpidio Y. N. Moschovakis, Recursion and Computation (2014).

Emiong, ot poltnTéG Umopolv va XpnoLUOomoLcouV Ta E€NC:

® S.C.Kleene, Introduction to metamathematics, van Nostrand, 1952.

® H. Rogers Jr., Theory of recursive functions and effective computability, McGraw Hill,
1967.

® N. Jones, Computability and complexity, from a programming point of view, MIT Press,
1997.

- Juvapn) EMLOTNUOVIKY TIEPLOOIKAL:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.




COURSE OUTLINE OF “COMPUTABILITY”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | L3 SEMESTER | 1% or 3",
depending on
specialization

COURSE TITLE | Computability

INDEPENDENT TEACHING ACTIVITIES

. . WEEKLY
if credits are awarded. for separate compfanents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole HOURS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS632/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

This course is aimed at Mathematics students and mathematically inclined Computer
Science students and Philosophy students who have an interest in the foundations of
mathematics and theoretical computer science. Its main aim is to make precise what it
means for a function on the natural numbers to be computable by some algorithm, and to
prove rigorously that some basic mathematical problems are absolutely unsolvable. The
course delves into the groundbreaking work of influential logicians such as Kurt Godel, Alan
Turing, Alonzo Church, Emil Post, and Stephen Kleene.

Upon successful completion of the course, students will have become familiar with the
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following topics
® Recursive definitions and inductive proofs.
® Primitive recursive functions and Recursive functions.
® Turing computability, the Church-Turing thesis, unsolvable problems and
undecidable relations.
® Basic theory of recursive functions and recursively enumerable sets.
e Applications to Logic.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their ability to
e search for, analyze and synthesize data and information, using the necessary
technologies
e work autonomously using combinations of intuitive and formal arguments
e produce new research ideas
e plan and manage projects
e practice criticism and self-criticism.

(3)  SYLLABUS

. Recursive definitions and inductive proofs. Primitive recursive and recursive functions.
. Partial algebras, Recursion and compassion

. Soundness and least solutions, recursive partial functions on the natural numbers

. Normal form and enumeration

. The Church-Turing thesis, unsolvable problems and undecidability, Turing machines.
. Semi-recursive relations, recursively enumerable sets

. Productive, creative and simple sets, The 2nd Recursion Theorem

. Definability, The arithmetical hierarchy

. Logic, Arithmetical relations and functions

10. The theorems of Tarski (undefinability of truth) and Godel (incompleteness)

11. Recursive functionals, Non-deterministic recursion

12. The first Recursion Theorem

13. Effective operations, Kreisel-Lacombe-Shoenfield and Friedberg theorems.

O o0 NOOULLES WN K

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.
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USE OF INFORMATION AND | Use of e-class
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail. -
Lectures, seminars, laboratory practice, Non-directed study 211 hours

fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Total for this course 250 hours

STUDENT PERFORMANCE | Written final examination (weight 70%) and homework
EVALUATION | assignments (weight 30%). The language of evaluation
Description of the evaluation procedure is En g“ sh

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public | Tha main criteria of assessment are the degree to
presentation,  laboratory  work,  clinical i . .
examination of patient, art interpretation, | Which students understand technical methods involved
other. in a question and the degree to which they are in a

- ) ) L position to solve exercises. The criteria of assessment
Specifically-defined evaluation criteria are A T
given, and if and where they are accessible to | are explained to the students at the beginning of the

students. semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

The course follows Y.N. Moschovakis’ textbook Recursion and Computation (2014). Students

can also use the following:

® S. C.Kleene, Introduction to metamathematics, van Nostrand, 1952.

® Hartley Rogers Jr., Theory of recursive functions and effective computability, McGraw
Hill, 1967.

® N. Jones, Computability and complexity, from a programming point of view, MIT Press,
1997.

- Related academic journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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NEPIFPAMMA MAGHMATOZ «HISTORY OF LOGIC» (GR)

(1) FTENIKA
ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
OWooodiag, Akadnuio ABnvwv
TMHMA | (oto EKMA) lotoplag kat Dilocodiag tng Emotiung
EMNINEAO ZNOYAQN | MeTOmtuxLako
KQAIKOZ MAGHMATO? | L4 EZAMHNO ZNOYAQN | 1° 4 3°,
ava@hoya pe Thv
e1bikevon
TITAOZ MAGHMATOZ | History of Logic

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVAOEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padruarog .. AlaAééeLg, Epyaotnplakes AoKroels K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC ATTOVEUOVTAL EVIALA YLa TO CUVOAO TOU padnuatog MONAAEZ
avaypayte ti¢ eBbouadiaie¢ wpec Stdaokaliag kat to cUvoAo Twv AIAAZKANIAZ
TUOTWTIKWVY ovadwv
AloAE€eLg 3 10

MpooVéate oepéq av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAOGHMATOZ | levikoU umtofdBpou

yevikoU untoBadpou,

£L6Lkov unoBadpou, elbikevang

VEVIKWV YVWOEWV, avantuéng Seélotritwv

MPOAMAITOYMENA MAGHMATA: | —

FAQIZA AIAAZKAAIAS ko | AyyAwr

EZETAZEQN:
TO MAOGHMA NPO:Z®MEPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS634 (Umtd KOTOOKEUN)
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta uadnolaKd AmoTEAECUAT TOU UATIULATOG OL CUYKEKPLUEVEG YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Ja aTTOKTHOOUV OL POLTNTEG UETA TNV EMLTUX 0AOKANPWanN TOU UadriuaTog.
JupuBouleurteite to Mapaptnua A
o [Ieptypapri Tou Emunédou twv Madnaotakwv AnoteAeoudtwy yla kade éva kUkAo omouvbdwv cUupwva ue to MAaioto
Mpoadvtwv tou Eupwraikot Xwpou Avwrtatng Eknaideuong
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou EupwriaikoU MAatoiou lMpoaoviwy Awd Biov Madnong kat to Mapaptnuo B
o [lepiAnmtikog O8nyo¢ cuyypapric Madnotakwyv AoteAeoudTwy

Oa Slotpé€oupe o€ OUTO TO HABNUA TOUG TTAEOV CNUAVTIKOUC KOUBoUC otnv lotopia
™G AoyiknG. (1) Ot amapx€g: To ZwKPATIKO SLAAEKTLIKO TAaioLo. EAEyXOG Kal
Anaywyn 1¢ Atorov. MAatwvikr SLoAekTIKA. (2) H AplototeAikr) ZUAAOYLOTLKA Kol N
Aoy Twv ZTwikwv. (3) H xprion kot e€EALEN TNG AoyLkN ¢ otov Mecaiwva: TIPWLLN
Tporukn Aoyikr kat Ovtohoyikeg Amodeiéelc. (4) MaBnuatikiy Aoylkn amo tov Frege
Kall HeTa. (5) H ZupBoAkn Aoyikn oTnV UTINPECLA TG CUYXPOVNG AVOAUTIKAG
peTaduolkng: Tporikn Aoyikr, Aoyikn Kot Znpactodoyia. H Stampayudteuon twv
evoTATWY, av kat dgv Ba eival evieAwg teXVIKN, mpoUmoBETeL yvwon MPpoTacLaKAig

kot Kartnyoptkric Aoyikrg 1% BaBpou, kabwe kal karmola otolyeia Bswpiag cuvolwv.
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Me tnv emwtuyr oAokArpwon Tou pabnuatog ot pottntég Ba €xouv
®  ATOKTNOEL L0 ELKOVA TOU TIAQLOLOU TTOU YEVvnoE TNV ApLoToTeALKN AOYLKA.
e Katavonoel Tig Baokeg apxEG TG APLOTOTEALKNG KAl STWLKAG AOYLKAC.
®  ATOKTAOEL Ylo BACLKA YVWON TWV KOLWVOTOULWY TN AOYIKNG Tou Frege Kot Thv
YuppoALkAG AOYLIKAG eupUTEpQ.
e Kotavoroel To ylati n mapandavw unnpée T10oo pnékéAeuOn pe embpacelg oxL
povov atnv Aoyikn kal ta Madnuatikd aAld kal tnv Olocodia ev yEVEL

Fevikég Ikavotnteg
AauBavovtag urtoyn TIG YEVIKES LKAVOTNTES TTOU TIPEMEL VXL EXEL ATTOKTHOEL O TTTUXLOUXOG (OMWG AUTES QVaypdPOVTaL OTO
Mapaptnua AutAwuatog kat mapatidevial akoAoUdwe) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO HAdnua;.

Avalitnon, avaAuvaon kat cuvdeon SeSouvwy Kat SXebLAOUOG KaL Slayeiptan EpywV

TIANPOPOPLWV, LUE TN XPIION KAL TWV QIapaiTNTWY 2eBa0udG otn SLaPOoPETIKOTNTA KOl OTNV TOAUTTOALTIOULKOTNTAL
TEXVOAOYLWV 2eBaoudg oto puotko neptBaAlov

lpocaployr) O€ VEEG KATAOTAOELG Entibelén kowwvikrig, emayyeAuatikic kot nBikr¢ umevBuvotntag
AnYn anopdoewv Kot evatodnoiag oe éuata @uAou

Autovoun epyaocia AOKNON KPLTIKIG KL UTOKPLTIKAG

Ouadikn epyaoia Mpoaywyn TG EAeUTepnG, SNULOUPYIKNG KO ETAYWYLKIG OKEYNG
Epyaoia oe iedveg meptlBatAlov L.

Epyacia oe Siemiotnuoviko neptBaiiov AlAgg...

Mapaywyn VEwv epeuvnTtikwyv tbewv s

Me tnv entuyr) oAoKANPwWoN Tou Habruatog, ol doltnTEG Ba £xouv avamTUEEL TNV TEXVLKN
kavotnta va xelpifovtal ta akolouba:
® |kovoTnTa Vo £0TLALOUV OTNV EUPELD ELKOVA KOl OXL OTLG AETTTOUEPELEG.

e |kavotnTa va TomoBeTtouV TIG amMOYELG KL T ETLYELPHLATA OTO LOTOPLKO TOUG
mAaioto.

e |kavotnta va avayvwpilouv Tig Bewpieg wg Tpodmoug emiluong adle€odwy.
®  ALOAEKTIKEG OPETEC.

(3)  NEPIEXOMENO MAGHMATOZ

. O Zwkpatikog EAey oG Kal Ta SLAAEKTIKA aywviopata.

. H AplototeAikr) ZuhdoyLoTtikn A (katnyoptkn).

. H AplototeAikr 2uhdoyLotikn B (tpormikn).

. H ZUAAOYLOTIKA WG OAYOPLOULKI pnxowv.

. Ztolkelo ZTwiknG AOYLKAC.

. H Aoyikn) Stampaypdteuon ¢prlocodpikwv mapadoswyv oTny apxXaLdtnTa KoL ToV Hecaiwva.
. Xtolkeia tng I6eoypadiag Tou Frege.

. Xtolxelo Oswpiag Tuvolwv.

. H amonelpa Bepediwong Twv HabnuaTikwy oTnv AOYIK.
10. Ta mapadoéa.

11. Ot amodeléelg pn mAnpoTnTag.

12. Tugivae pa pnxowv Turing / un anodavoluotnta.

13. H vedtepn NAoyikn we epyaldeio tng dpthocodiag.

OO NOULL B WN

(4) AIAAKTIKEZ kat MAGHZIAKEX MEGOAOI - AZIONOMHZH

TPOMOZ MAPAAOZHE | MpOOWTO UE TPOOWTIO
Mpdowrno pe mpoowrno, EE amootdoewg
ekmaidevan KA.

XPHZH TEXNOAOTIQN | Xprion H-téénc
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MNAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaokalia, otnv
Epyaotnpiakn Exknaideuon, otnv Emikotvwvio
LE TOUG (POLTNTES

OPTFANQZH AIAAZKAAIAZ

Meplypdpovrar  avaAutika o TPOmoG Kat
uedodbot SL6aokaliag.
Aadé€elg, Seuwvapla, Epyaotnpiakry Aoknon,
Aoknon  Mediou, MeAétn & avdAuon
BiBAwoypaepiag, @povriotijpto, MpakTikn
(TortoO<tnaon), KAwikry Aoknon, KoaAAiteyviko
Epyaaotrjpto, Awabpaotikn Sbaokalia,
EKTaUGEUTIKEG ETULOKEWELS, EKTOVNan UEAETNG
(project), Suyypan epyaciag / epyaoiwv,
KaAAwteyvikn Snutoupyia, KA.

Avaypdpovtal oL wpes UEAETNG TOU @OoLTNTH
yla kade padnoiakn dpaotnplotnta Kadwe Kot
oL WPEG Un kaBdobNyoUEVNG UEAETNG CUUPWYVA
UE TG apxéc tou ECTS

. ®optog Epyaciag
Apaotnplotnta Eaprivou
AloNEEeLg 39 wpeg
Mn kaBodnyouuevn 211 wpeg
MEAETN
JUvoho MaBnuatog 250 wpeg

AZIONOTHZIH OOITHTQN
Meptypaprn e Stadikaoiac aéloAdynong

wooa AoAdynong, Médobdot aloAdynong,
AlQUOPQWTLKY 1) SUUTIEPAOUATIKY, AoKiuaoia
MoMartAri¢  Emidoyric, Epwtrioelc SUvtounc
Anavtnong, Epwtrioelc Avamtuéng Aokuiiwy,
Emidluon MpoBAnudatwv, [pant) Epyaoia,
Ek¥eon / Avagopd, [lpogopikn Eétaon,
Anuoota Mapouoiaon, Epyactnpiakn Epyaocia,
KAk E&€taon AoUevolg,  KaAAwteyvikn
Epunveia, AAAn / AMeg

Avapépovtatl pntd mpoodloplouEva KpLTrpLa
aéloAdynong kat eav kat mou eivat mpooBdaotua
QIO TOUG (POLTNTEG.

Me ypartr tehikn e€€tacn mou meplAappavel adpevog
Bépoata Bewplog Kal abeTEPOU OTOXEVHEVA
gpwTNHOTA Katavonone. H yl\wooa aflohoynong eivat
O ayYYALKA.

Ta kUpla KplTipla afloAdynong ivat o Babuog otov
ormolo évag portntrg/uLa dolTtATpLa KATAVOEL TIG
TEXVIKEG KAl PLAOCODLKEG EVVOLEG TIOU EUTMAEKOVTAL O
£va Bpa kot o BaBuodg otov omolo sival os B€on va
QTAVTA OTA ELOIKA EPWTAATA XELPLOUOU
eMelpnuatwy. Ta kpLtipla afloAdynong eEnyouvtal
oToug doltntec/oTig holTATPLES TPV amd Ty e€€taon.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. Kneale, W.C. and Kneale, M., 1962. The development of logic. Oxford University Press.
2. Gabbay, D.M. and Woods, J.H. eds., 2004. Handbook of the History of Logic (Vol. 2009).
North-Holland: Elsevier; mainly from volumes 1, 2, 3 and 5.

- Juvaen emotnuovika ieptodika: History and Philosophy of Logic, Studia Logica.
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COURSE OUTLINE OF “HISTORY OF LOGIC”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical

and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | L4 SEMESTER | 1% or 3",
depending on
the
specialization

COURSE TITLE | History of Logic

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded. for separate compfanents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS634 (under construction)

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will

acquire with the successful completion of the course are described.

Consult Appendix A

e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area

e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

e Guidelines for writing Learning Outcomes

In this course, we will explore the most significant milestones in the History of Logic:

1. Origins: The Socratic dialectical framework, Examination and Reductio ad

Absurdum, Platonic dialectics.

2. Aristotelian Syllogistics and Stoic Logic: Examination of Aristotle's logic and

the logic of the Stoics.

3. Use and Evolution of Logic in the Middle Ages: Early Modal Logic and

Ontological Proofs.

4. Mathematical Logic from Frege Onward: Development of mathematical

logic from Frege onwards.

5. Symbolic Logic in Service of Contemporary Analytic Metaphysics: Modal

Logic; its Semantics and Metaphysics.

25


https://eclass.uoa.gr/courses/PHS634

While the discussion of these topics won't be entirely technical, it presupposes
knowledge of Propositional and First Order Predicate Logic, as well as some
elements of set theory.

Upon successful completion of the course, students will have:
1. Understanding of the Aristotelian Logic Framework:
o Acquired an overview of the context that gave rise to Aristotelian
Logic.
o Grasped the fundamental principles of Aristotelian and Stoic Logic.
2. Knowledge of Innovations in Frege's Logic and Symbolic Logic:
o Gained basic knowledge of the innovations introduced by Frege in
Logic.
o Familiarity with Symbolic Logic in a broader context.
3. Comprehension of the Radical Shifts in Logic:
o Understood the reasons why these innovations represented a radical
departure.
o Explored the impact of these shifts on Logic, Mathematics, and
Philosophy as a whole.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ..

Production of new research ideas Others...

Upon successful completion of the course, students will have developed the technical skills
to:

Broad Focus: Focus on the broader picture rather than getting lost in details.

Historical Context Placement: Situate perspectives and arguments within their
historical context.

3. Recognition of Theories as Problem-Solving Methods: Identify theories as tools for
resolving challenges and dilemmas.

o Dialectical Virtues: Cultivate dialectical virtues in engaging with philosophical ideas
and debates.

(3)  SYLLABUS

ok wnN

© N

Socratic Inquiry and Dialectical Disputes: Examination of the Socratic method and its dialectical

dimensions.

Aristotelian Logic A (Categorical): Understanding Aristotle's categorical logic.

Aristotelian Logic B (Modal): Examination of Aristotle's topical logic.

Logic as an Algorithmic Machine: Understanding logic as an algorithmic mechanism.
Elements of Stoic Logic: Study of the fundamental principles of Stoic Logic.

Logical Treatment of Philosophical Paradoxes: Examination of the approach to philosophical
paradoxes in antiquity and the medieval period.

Elements of Frege's Ideography: Understanding the basic principles of Frege's ideography.
Elements of Set Theory: Examination of the foundational principles of set theory.
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10.
11.
12.

13.

The Attempt to Ground Mathematics in Logic: Exploring efforts to establish mathematical
foundations in logic.

Paradoxes: Investigation into various logical and philosophical paradoxes.

Incompleteness Proofs: Understanding the proofs of incompleteness.

What is a Turing Machine / Undecidability: Exploration of Turing machines and the concept of
undecidability.

Modern Logic as a Tool of Philosophy: Examining how modern logic serves as a tool in
philosophy.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.

USE OF INFORMATION AND | Use of e-class
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail. -
Lectures, seminars, laboratory practice, Studying on one’s own 211 hours

fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Total for the course 250 hours

STUDENT PERFORMANCE | The assessment will be conducted through a written
EVALUATION | fina| exam comprising both theoretical questions and
Description of the evaluation procedure R .
targeted comprehension questions. The language of

Language  of  evaluation, methods of | evaluation is English.
evaluation, summative or conclusive, multiple

choice questionnaires, short-answer questions, . . . P
q ) _guests The main evaluation criteria include the extent to
open-ended questions, problem solving, written

work, essay/report, oral examination, public | Which a student comprehends the technical and

presentation,  laboratory  work,  clinical | philosophical concepts involved in a topic and the

examination of patient, art interpretation, . e .

other. ability to respond to specific argument-handling
guestions. The evaluation criteria will be explained to

Specifically-defined evaluation criteria are the students before the examination
given, and if and where they are accessible to ’

students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Kneale, W.C. and Kneale, M., 1962. The development of logic. Oxford University Press.

2. Gabbay, D.M. and Woods, J.H. eds., 2004. Handbook of the History of Logic (Vol. 2009).
North-Holland: Elsevier; mainly from volumes 1, 2, 3 and 5.

- Relevant scholarly journals: History and Philosophy of Logic, Studia Logica.

- Related academic journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.




NEPIFPAMMA MAGHMATOZ «MODAL LOGIC» (GR)

(1) TENIKA
ZXOAH | Oetikwv Emotnuwy, EKMA / Ebappoopévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
OWooodiag, Akadnuio ABnvwv
TMHMA | (oto EKMA) lotoplag kat Dilocodiag tng Emotiung
EMNINEAO ZNOYAQN | MeTOmtuxLako
KQAIKOz MAGHMATOZ | L5 EEAMHNO 2MNOYAQN | B’ ) A’, avaloya
HE TNV
eldlkevon
TITAOZ MAGHMATOZ | Modal Logic

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVAOEC QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.y. Atadééeic, Epyaotnplakéq Aoknoeic k.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVELOVTAL EVIALN VLA TO OUVOAO TOU UATNUATOG MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot To aUVoAo Twv AIAAZKANIAZ
TULOTWTIKWY ovadwv
AlohegeLg 3 10

Mpoo¥<ate oelpéq av xpelaotel. H opyavwan dtbaockaliac kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOLLOTTOLOUVTAL TTEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | lsvikou umoBabpou

yevikoU unoBadpou,

£L6tkov unoBadpou, elbikevang

VEVIKWV YVWOEWV, avAnTuéng SeEloTrtwy

MPOAMAITOYMENA MAGHMATA: | —

TAQZZA AIAAZKANIAZ Kot | AyyAwr

EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS630 (umd kataokeun)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta uadnotakd amoTEAECUAT TOU UATILATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KOl LKAVOTNTES
kataAAnAou enutébou mou Yo aTTOKTHOOUV OL POLTNTEG UETA TNV EMLTUX 0AOKANpWan ToU podNUaAToG.
JupBouleurteite to MNapaptnua A
o [leptypaepr) tou Emutédou twv Madnotakwv AltoteAsoudtwy yla kKade éva KUKAo amoudwv ouupwva ue to MAaioto
Mpoadvtwy tou EupwnaikoU Xwpou Avwtatng Eknaidevong
o [leptypapikoi Agikteg Emunédwy 6, 7 & 8 tou Eupwrnaikou MAatciou lpoodviwv Awa Biou Madnong kat to Mapaptnuo B
o [lepiAnmtikog O6nyog ouyypapric Madnolakwv AoteAeoudatwy

AvTIKeipevo Tou pabnipartocg eival évag Kevtplkog kKAadog tng dthocodikn g AoyLKAG, N
tporkn Aoyikn (modal logic). 2komog Tou padripatoc sivat va yvwpiocouv ot GpoLtnTeg pia
OELPA A0 AOYIKA CUCTAOTO OVENTTUYEVA TOOO E OELWUATIKO OG0 KOl E
MOVTEAOBEWPNTLKO TPOTTO. To HABNUa KaAUTTEL TpwTa Stadopa mpotaciakd cuothuata (K,
T, S5 KATL.) KOl MeTd Stadopa mpwTtofaduLa (pe i xwplc tov TUMo Barcan kat tov
avtiotpodo tUTo Barcan, pe otabepd i petaPAntd nedia mooodelEng kAm.). Ot pottnTég
ooKoUvTal va amodelkvuouy ol idlol Bewprpoata TPoTKn¢ AOYLKAG, evw miong padaivouy
ta phocodika Kivntpa, aAld kot Tn GLIA0COdIKI KPLTIKY], TWV CUCTNUATWY mou e€etdlovTal.
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Me tnv emtuxn oAokApwaon Tou pobnuatog ol pottntég Ba £xouv
e YVWPLOEL Yla OELPA CUCTNUATWY TIPOTACLOKI G KOL TPWTORABULAG TPOTILKAG AOYLKAG
®  KATOVONOEL TWE TA CUCTHLOTA QUTA avarTTUoo0oVTOL OELWULATIKA KO TTWE
povteAoBewpnTIKA
o gfolkelwBel pe TN AUON 0LOKACGEWVY TPOTILKNA G AOYLKNG
e evnuUeEPWOEL yla tn dLAocodikn afloAdynaon Twv TPOTILKWY CUCTHUATWV.

Fevikeég Ikavotnteg
NauBavovtag urtoYn TLG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG aVaypapovTal ato
Mapdptnua AutAwuartog kat mapatidevral akoAdoUSwe) o€ mota / TOLEG QO AUTEC ATTOOKOTEL TO uAdnua;.

Avainitnon, avaAuon kot oOvieon Sedougvwy Kat Sxedlaouog kat Staxeipton Epywv

TTANPOWOPLWY, LE TN XPrioN KAL TWV AmapaiTtnTwV 2eBaoudG ot SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TEXVOAOYLWV eBaoudg ato ualko neptBaiiov

lpooaployr o€ VEEG KATAOTAOELG Entibeién kotvwvikrig, emayyeAuatikig kat ndikng unevduvotntag
AnyYn anopaocewv kat evatodnoliag oe Féuara eUuAou

Autovoun epyaocia AOKNGN KPLTLKNG KO QUTOKPLTLKIG

Ouadikn epyaoia Mpoaywyn TG EAeUdepng, SNULOUPYLKNG KO ETTAYWYLKIG OKEYNG
Epyaoia o€ 6tedvég neptBtAlov L.

Epyaoia o€ Stemiotnuoviko meptBaiov AMgg...

Mapaywyn VEwV EpEUVNTIKWVY LOEWYV s

Me tnv emtuyn oAokApwon tou pabnuatog, ol doltnTEG Ba £XouV AVAITTUEEL TNV TEXVLKN
TOUG LKAVOTNTA 0TNV TPOTIKN Aoyikn Kat Ba elval og Béon va:
e petaxelpilovrtol EVVOLEC TTOU XPNOLUOTOLOUVTAL EUPEWG 0T oUYXPOVN AOYLKN.
e yvwpilouv tpdmoug anodeleng BewpnUdtwy oL omolol unopouv va epappootolv
oTn AOYIKN €V YEVEL KOl OXL LOVO OTNV TPOTILKI AOYLKNA.
e avthapBavovtal TG GLAocoPIKEG TTAEUPES BEUATWY TIOU AVONTUCCOVTAL KUPLWG UE
TEXVLKO TPOTIO.
e ££POUV TWC OPYAVWVEL KAVELC TN OKEYPN TOU TIPOKELUEVOU VA avOAUOEL PE akpifela
KoL GUANOYLOTLKH auoTtnpotnTa £va ZTnua.

(3)  NEPIEXOMENO MAGHMATOZ

1. Elcaywyn: BACLKEG EVVOLEG TIPOTACLAKWY TPOTIKWY CUCTNUATWV.

2. Ta cuotiuata K, T kat D.

3. Ta cuotiuata S4, S5, B, Triv kot Ver.

4. H anokplolpotnta (decidablity) Twv mpotaclakwy TPOTIKWY CUCTNUATWV.

5. H mMAnpotnTa Twv cuoTtnUatwy autwv (1).

6. H mAnpotnta twv cuotnpdatwy autwv (1) kat n dthocodikr) KPLTLKr) TOUG.

7. Enekteivovtag tnv KAaoikr) Aoyikn: mpwTtoBAadpLa tpormikd cuothpata pe otabepd nedia
TooodeLenc.

8. TumoL de re kaL tuTot de dicto. O TUmog Barcan kalt o avtiotpodog Tou.

9. H mAnpotnTa TWV MPWTORABULWY TPOTILKWY CUCTNHATWY Ue oTabepd media.

10. Juotiuoata Xwplig Tov TUTO Barcan.

11. NpwtoBabuia Tpomikd cuothuata pe HeTtaBAnta nedia mocddeiEnc.

12. NpooBétovtag TNV £vvola TNC TAUTOTNTOC: TOUTOTNTA AVAYKALA KAl TOUTOTNTA
EVOEXOUEVIKN.

13. OploTikég eplypadég. O teAeoth mpaypatikotntag. H Bswpla opoAdywv (counterparts).

(4) AIAAKTIKEZ kat MAGHZIAKEX MEGOAOI - AZIONOMHZH

TPOMOZ MAPAAOZHZ | Mpoowro Pe MPOCWIo
lMpoowrno pe mpoowrno, EE amootacewg
eknaibevon k.Am.
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XPHZH TEXNOAOIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaokalia, otnv
Epyaotnpiakn Exknaideuon, otnv Emikotvwvia
LE TOUG (POLTNTES

Xpron H-tdéng

OPIrANQZH AIAAZKAAIAZ

Meptypagoviat avaAutikd o0 TPOMOG Kat
uedodbot SLdaokaliag.
AwaAéelg, Seutvapla, Epyaotnpiakn Aoknon,
Aoknon  lediou, MeAétn & avdAuon
BiBAoypapiag, @povriatijplo, Mpaktikn
(TortoO€tnan), KAwikry Aoknon, KoaAAiteyviko
Epyaaotripto, Awadpaotikn Sibaokalic,
EKmaULOEUTIKEG EMLOKEYELS, EKmOvnon UEAETNG
(project), Zuyypapn epyaciag / epyaciwy,
KaAAwteyvikn dnutoupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU @oLTNTH
ya kade padnotakn Spaotnptotnta kKadwe Kot
oL WPEG Un kaBobNYoUEVNG UEAETNG CUUPWVA
UE TG apxEG Tou ECTS

. ®oprog Epyaciag
Apaotnplotnta Eéourivou
AohE€eLg 39 Wwpeg
Mn kaBodnyoupuevn 211 wpsg
HEAETN
YUvolo MaBnpuatog 250 wpeg

AZIONOTHZIH OOITHTQN
NMeptypapn e Stadikaociag aéloAdynong

Muwooa AfoAdynong, Médobot a&loAdynong,
AlQUOpQWTIK 1 SUUIEPAOTUQTLK, Aokyuaoio
MoMariAric  Emhoyrig, Epwtrioelg Zuvioung
Anavtnong, Epwrtrioelc Avamtuéng Aokuiwy,
Enmtiduon lpoBAnuatwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eéétaon,
Anuooia Mapouciaon, Epyactnpiakn Epyacia,
KAwvikry  Eé€taon  AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mpoaSloploUEva KpLTHpL
aloAdynong kat eav kat mou eivat mpooBdotua
QIO TOUG (POLTNTEG.

Me ypamtn teAkn e€€taon mou neplthapPavel acbevog
Bépoata Bewplag kol adetépou aoknoelg. H yAwooa
a&loAdynong eivat Ta ayyAka.

To kUpLa KpLTApLla afloAdynong eivatl o fabuog otov
ormolo évag dottntng/Uia GoLtTpLo KOTAVOEL TG
TEXVIKEG KOl GLAOCOPIKEC EVVOLEC TIOU EUTMAEKOVTAL OF
€va Oépa kal o BaBuoc otov omolo ival os Béon va
AOvel aoknoelg. Ta kpLtrpla aloAdynong e€nyouvtal
oToUC PoLtnNTEG/OTIG GOLTATPLEG TIPLY Ao TNV e€£Taon.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewduevn BiBAloypapia: To pabnua akoAouBei to eyxelpidio twv G. Hughes kat M.
Cresswell A New Introduction to Modal Logic (London: Routledge, 1996). Entiong, ot

doLtnNTEG umopoUV va XpnoLUOTIoL ooV Ta €£€NC:

1. P. Blackburn, M. de Rijke kat Y. Venema. Modal Logic. Cambridge: Cambridge University
Press, 2001. (Opwg to BLPAlo auto aneubuvetal oe poltnTEG MANPOodOPLKAC Kal Sev

TEPLEXEL KOULA PLhocodLkn culnTnon.)

2.J. Garson. Modal Logic for Philosophers. Cambridge: Cambridge University Press, 2010.

- Zuvaen erotnuovika eptodika: Journal of Philosophical Logic, Review of Symbolic Logic.




COURSE OUTLINE OF “MODAL LOGIC”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | L5 SEMESTER | 2" or 4™,
depending on
specialization

COURSE TITLE | Modal Logic

INDEPENDENT TEACHING ACTIVITIES

. . WEEKLY
if credits are awardeq for separate compgnents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS630 (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The course deals with a central branch of philosophical logic, modal logic. It aims to
acquaint students with a series of logical systems developed in both an axiomatic and a
model-theoretic way. The course first covers various propositional systems (K, T, S5, etc.)
and then various first-order ones (with or without the Barcan Formula, with constant or
variable domains of quantification, etc.). Students are trained to prove theorems in modal
logic themselves, while they also learn the philosophical motivations, as well the
philosophical criticism, of the systems discussed.

Upon successful completion of the course, students will have
e known a series of systems of propositional and first-order modal logic
e understood how the systems are developed axiomatically and how model-
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theoretically

become familiar with solving exercises in modal logic

been updated on the philosophical evaluation of modal systems.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and
information, with the use of the necessary technology Respect for difference and multiculturalism
Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Project planning and management

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Upon successful completion of the course, students will have developed their technical
ability in modal logic and be in a position to

e handle concepts that are widely used in contemporary logic

e know how to prove theorems in ways that can be applied in logic in general and not
only modal logic

e realize the philosophical aspects of topics that are mainly studied in a formal
manner

e know how one organizes one’s thought in order to analyse an issue with precision
and rigour.

(3) SYLLABUS

OO0 dOOULL B WN K

10. Systems without the Barcan Formula.
11. First-order modal systems with variable domains of quantification.

12. Adding the concept of identity: necessary identity and contingent identity.
13. Definite descriptions. The actuality operator. Counterpart theory.

. Introduction: basic notions in propositional modal systems.
. The systems K, T and D.

. The systems S4, S5, B, Triv and Ver.
. Decidablity of propositional modal systems.
. Completeness of those systems (l).
. Completeness of those systems (IlI) and their philosophical criticism.

. Extending classical logic: first-order modal systems with constant domains of quantification.
. Formulae de re and formulae de dicto. The Barcan Formula and its converse.

. Completeness of first-order modal systems with constant domains.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY

Face to face, Distance learning etc.

Face to face

USE OF INFORMATION AND

Use of e-class
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COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
Studying on one’s own 211 hours
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Written final examination which includes both theory
guestions and exercises. The language of assessment is

English.

The main criteria of assessment are the degree to
which a student understands the technical and
philosophical concepts involved in a question and the
degree to which he or she is in a position to solve
exercises. The criteria of assessment are explained to
the students before the examination.

(5) ATTACHED BIBLIOGRAPHY

- Suggested Literature: The course follows G. Hughes and M. Cresswell’s textbook A New
Introduction to Modal Logic (London: Routledge, 1996). Students can also use the following:

1. P. Blackburn, M. de Rijke and Y. Venema. Modal Logic. Cambridge: Cambridge University
Press, 2001. (But this book is intended for computer science students and contains no

philosophical discussion.)

2. ). Garson. Modal Logic for Philosophers. Cambridge: Cambridge University Press, 2010.

- Relevant scientific journals: Journal of Philosophical Logic, Review of Symbolic Logic.
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NEPITPAMMA MAOGHMATOZ «MODEL THEORY» (GR)

(1) TENIKA
ZXOAH | IxoAn Oetikwyv Emtotnuwy, EKMA / ZxoAr Edappoouévwv
MaBnuatikwy kat Quotkwv Emotnuwy, EMIM / Kévtpo
Epgvvng tg EAAnvikng ®locoodiag, Akadnuia ABnvwv
TMHMA | Iotopiag kat Dlocodiag tng Emotiung, EKMA
EMNINEAO ZNOYAQN | MeTOmtuxLako
KQAIKOZ MAGHMATO? | L6 EZAMHNO ZNOYAQN | 1°A 3°,
avAaloya pe TRV

eldikeuon

TITAOZ MAGHMATOZ | Model Theory

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPITTTWON TTOU OL TILOTWTLKEG UOVAOEG ATTOVEUOVTOL OE SLAKPLTA UEPN EBAOMAAIAIES

ToU padruarog m.x. AlaAg€elg, Epyactnplakeég AGKHoeS K.AT. Av ol QPES NIZTQTIKEZ
TILOTWTLKEG LOVASEC QITOVELOVTOL EVIALN VLA TO CUVOAO TOU UaTNUATOG MONAAEZ
avaypayte ti¢ eBouadiaie¢ wpec Stdaokaliog kat to cUvolo Twv AIAAZKANIAZ
TUOTWTIKWVY ovadwv
AloAE€eLg 3 10

MpooVéate oepéq av ypelaotel. H opyavwan dtdaokadiag kat ot
Stbaktikég uédobol mou xpnotuomoLlouvIaL TEPLYPAPOVTAL AVAAUTIKA OTO

(6).

TYNOZ MAOGHMATOZ | levikoU umtofdBpou

yevikoU untoBadpou,

£L6Lkov unoBadpou, elbikevang

VEVIKWY YVWOEWV, avantuéng Seélotntwv

MNPOAMAITOYMENA MAOGHMATA: | —

FAQIZA AIAAZKAAIAS ko | AyyAwr

EZETAZEQN:
TO MAOGHMA NPO:Z®MEPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS633 (umd KaTaoKeU)
MAGOHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta LadnolaKd AmoTEAECUATH TOU UATIULATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KO LKAVOTNTES
kataAAnAou emutéSou mou Ja aTTOKTHOOUV OL (POLTNTEG UETA TNV EMLTUX 0AOKANpWanN ToU UodNUATOG.
SuuBouleurteite to Mapaptnua A
o [Ieptypapri Tou Emunédou twv Madnaotakwv AnoteAeoudtwy yla kade éva kUkAo omouvbdwv cUupwva ue to MAaioto
lMpoadvtwv tou Eupwnaikou Xwpou Avwrtatng Eknaideuang
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou EupwniaikoU MAatoiou Mpoadviwv Awa Biou Madnong kat to lMapdptnuo B
o [lepiAnmtikog O8nyo¢ cuyypapric Madnotakwyv AoteAeoudTwy

JTOX0G Tou padnpuartoc eival va 818agel toug dpottnTég mwe Stddopa €i6n padnuoTikwy
OVTLKELLEVWY, OTIWC OULASEG, SOKTUALOL, YPOUUULIKEG SLATAEELG KTA. LEAETWVTAL LE XPrioN
TUTILKWV KATNYOPNUATIKWY YAwoowv. OL poltntég Ba S18axBolv nwg anodelkvuovtal
LOLOTNTEG TETOLWV QVTIKELLEVWY, KABWG Kol TIOAAEG edapUoyEC OepeAlwdwy
OMOTEAEOUATWY, OTIWE TOU BeWPAUATOC CUMTAYELAC. To HaBnua Ba acxoAnBel emiong
OVOAUTLKA PE ELOLKEG KAAOELG SOUWV (KOPECUEVEG, KABOALKEG KTA.).

Me tnv emtuxr oAoKApwaon Tou pabnuatog, ol poltntég Ba sival tkavol va
e Edapudlouv to avodiko kat to kabodiko Bewpnpa Twv Lowenheim-Skolem.
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Bewplwv.

e Avayvwpilouv mpwtoBabuLeg pabnuatikég dnAwoelg os pia Sedopévn ylwaooa.

e Alvouv auoTtnpég afLWHATIKOTOLNOELS GUGLKWY HaBnuatikwy BewpLwy.

o Katavoouv kol epapuolouV TEXVIKEG LE XPIOTN UTIEPYLVOUEVWV.

e Avayvwpilouv kopeopéva, KABOALKA, TPWTA KOL OATOLKA LOVTEAQ TIPWTORABLWY

o  Edapudlouv texvikeég Twv Ehrenfeucht-Fraissé.

Fevikég IkavotTnTeg

Avalnitnon, avadvon kat cuvdeon Sedougvwy kat
TIANPO@OPLWY, UE TN XPrON KAL TWV AmapaiTnTWV
TEYVOAOYLWV

lMpocapoyr O€ VEEG KATAOTAOELG

AnYn anopdacewv

Autovoun epyaocia

Ouadikr epyaaia

Epyaocia oe 6iedvég meptBaAlov

Epyaocia os diemiatnuoviko neptBaAlov
Mapaywyn VEwV EpEVVNTIKWY LOEWV

AauBavovtag urtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETEL VX EXEL ATTOKTHOEL O TITUXLOUXOG (OMTWG QUTES QVLYPAPOVTAL OTO
MNapaptnua AutAwuatog kat napatidevrat akodoU9we) og moLa / TOLEG QIO AUTEG ATTOOKOTTEL TO Uadnua;.

JxebLaouog kat Staxeiptan Epywv

2eBa0udG aTn SLAPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOULKOTNTA
3eBaoudg oto puaotko neptBaAlov

Enibetén kolvwvikrg, emayyeAUatikniG kat nUikn¢ unevduvotntag
ko evatodnoiac oe euata @UAou

AOKNGN KPLTLKIG KL QUTOKPLTLKIG

Mpoaywyn tn¢ EAeUTePNG, SNULOUPYIKNG Kot ETAYWYLKIG OKEYNG

VEVIKEG LKOAVOTNTEC:

e Avamrtuén KpLTkn g okéPnc.

e Opadikn epyaoctia.

Me tnv emtuxn oAoKANpwaon Tou HaBriuatog, ol poLTtNTEG Ba AMOKTHOOUV TIC aKOAOUBEC
o [lapaywyn VEWV EPEUVNTIKWY LOEWV.

o Avarmrtuén eAelBepng, SNULOUPYLKAC KaL EMAYWYLKAG OKEYNG.

(3) NEPIEXOMENO MAGHMATO2

. Antaloidr TocoSELKTWV.

. MAnpOTNTA KAl CUMTAYELA.

. NopdAewdn UMWV Kot tapeUBoAn.

. AplOunotua povtél mAnpwv Bewplwv.

. EpapuoyEg oTolelwdwv aAucidwv.

O o0 NOOULL B WN -

. Nopadeiypara.

10. Yriiepywvopeva kot ehapUoyEg, |.

11. Ynepywopeva kol ebapuoyeg, |l

12. Kopeopéva Jovteéha Kal ebpopUoyEg, |.
13. Kopeopéva povtéha kot epopuoyEg, Il.

. Napadeiypota mpwtoBaduiwy Bewplwy Kol LOVIEAWV.

. ZTOLXELWOELC EMEKTACELG KOL OTOLXELWOELG AAUGCLOEG.

. ZuvapTtroelg Skolem kat adldkplta otoLxeia.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOGOAOI - AZIONOTHzZH

TPONOZ NAPAAOZHZ
lMpoowrto e npoowrno, EE amootacews
ekmaidevan K.Am.

Mpoowmo e MPOCcWTO

XPHZH TEXNOAOTIQN
ANAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exknaideuon, otnv Emikovwvio
LLE TOUG (POLTNTEG

Xprion g n-tdéng
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OPIrANQZH AIAAZKAAIAZ , ®oprog Epyaciag
Meptypagovrat  avaAutikd o0 TPOmmoG Kot Apaotnpiotnra Eéaurivou

uedodbot SL6aokaliag. , .
AwaAéelg, Seuwvapla, Epyaotnpiakn Acknon, ALCX}\EEELC 39 wpeg

Aoknon  fediou, Medém & avddvan | | Mn-kaBodnyoupevn 211 Gpeg
B8Awoypagiag,  @povuotipto,  [MpakTikn MEAETN
(Torto9étnon), KAwuwkri Aoknon, KoaAAurexviko

Epyaaotrjpto, Awabpaotikn Sbaokalia,

EKTTUOEUTIKEG EMLOKEYELS, EKmOvnon UEAETNG

(project), Zuyypapn epyaciag / epyaciwy,
KaAAwteyvikn Snutoupyia, KA.

Avaypdgovtal oL wpes UEAETNG TOU @OoLTNTH
yla kade padnoiakn dpaotnplotnta Kadwe Kot

oL WPEG un kaBdobNyoUEVNG UEAETNG CUUPWYVA

UE TG apxéc tou ECTS

JUvVoAo pabnuatog 250 wpeg

AZIOAOTHZH @OITHTQN | Mparth TeAKN €£€TAON TIOU TIEPLEXEL KOL BEWPNTLKES
Neptypapn e Stadikaciag aéloAdynong epwtr'] OELC KOl QOKI"]OE (C.

Muwooa AéoAdynong, Médobot a&toAdynong,
AlQUOPPWTIKA 1 SUUTTEPACUATIKY, AoKiuaoia
MoMarAri¢  Emdoyrig, Epwtrioels Z0vroung
Anavinong, Epwtrioelg Avamtuéng Aokiuiwv,
Enidvon  MpoBAnudtwy, Tpanti  Epyacia, | To kpLo KpLTipLa aLloAdynong eivat o Badudc otov

ExkGeon / Avagopd, [pogopikn Eéétaon, , , . s

Anuéoia Napovsiaon, Epyactnpiaxs Epyacia, | OTOLO OL $oLTNTEG KATAVOOUV TLG TEXVLKEG Kall

Kwikri  E€étaon  Aoevols, KaAuexvikri | BEWPNTIKEG EVVOLECG TIOU EUTTAEKOVTOL O EVA EPWTNHA
Epunvela, AMn / Addeg kaL o BaBudg otov omoio autol eivat o Béon va
Avapépovtal pntd mpoobloplouéva KpLTrpLa ETUAVOLV QOKNOELG. Ta KpLtnpla ET[EE”VOUVTO(L OTouG

aéloAdynong kau gdv kau miou eivau ipooBdoua | HOLTNTEG TIPLV Ao TNV e€€Taon.
Q70 TOUG POLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. C. C. Chang and H. Jerome Keisler. Model Theory, Dover Publications, 3 edition, 2012.
2. K. Trent & M. Ziegler. A Course in Model Theory, Lecture Notes in Logic, Series Number
40, Cambridge University Press, 2012.

3. D. Marker. Model Theory: An Introduction, Graduate Texts in Mathematics, Vol. 217,
Springer, 2002.

- Juvan EMIOTNUOVIKA TTIEPLOSIKA:
Journal of Symbolic Logic, Annals of Pure and Applied Logic, Archive for Mathematical Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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COURSE OUTLINE OF “MODEL THEORY”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | L6 SEMESTER | 1% or 3",
depending on
specialization

COURSE TITLE | Model Theory

INDEPENDENT TEACHING ACTIVITIES

. . WEEKLY
if credits are awardeq for separate compgnents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS633/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The aim of this course is to teach students how various kinds of mathematical objects, such
as groups, rings, linear orders etc. are studied using formal predicate languages. Students
will see how properties of such objects are deduced, as well as several applications of
fundamental results, such as the compactness theorem. The course will also deal
extensively with special classes of structures (saturated, universal etc.).

Upon successful completion of the course, students will have the ability to
o Apply the Lowenheim-Skolem upward and downward theorems.
e Recognize first-order mathematical statements in a given language.
e Give rigorous axiomatizations of natural mathematical theories.
e Understand and apply techniques of ultraproducts.
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e Recognize saturated, universal, prime and atomic models of a first-order theory.
e Apply Ehrenfeucht-Fraissé techniques.

General Competences

Search for, analysis and synthesis of data and

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

abilities:

e Team work.

Upon successful completion of the course, students will acquire the following general

e Production of novel scientific ideas.
e Development of critical thinking.
e Development of free, productive and inductive thinking.

(3) SYLLABUS

. Elimination of quantifiers.

. Completeness and compactness.

. Omitting types and interpolation.

. Countable models of complete theories.

. Applications of elementary chains.

. Skolem functions and indiscernibles.

. Examples.

10. Ultraproducts and applications, .

11. Ultraproducts and applications, Il.

12. Saturated models and applications, I.
13. Saturated models and applications, 1.

O o0 NOULL DS WN K

. Examples of first-order theories and models.

. Elementary extensions and elementary chains.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY

Face to face, Distance learning etc.

Face to face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of e-class
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TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail. -
Lectures, seminars, laboratory practice, Non-directed study 211 hours

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art
workshop, interactive teaching, educational

visits, project, essay writing, artistic creativity

etc.

The student’s study hours for each learning

activity are given as well the hours of non-

directed study according to the principles of the
ECTS.

Total for this course 250 hours

STUDENT PERFORMANCE | Written final examination (weight 70%) and homework
EVALUATION | assignments (weight 30%). The language of evaluation
Description of the evaluation procedure is English

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public | The main criteria of assessment are the degree to
presentation,  laboratory  work,  clinical K . .
examination of patient, art interpretation, | Which students understand technical methods involved
other. in a question and the degree to which they are in a

- ) . L position to solve exercises. The criteria of assessment
Specifically-defined evaluation criteria are A T
given, and if and where they are accessible to | are explained to the students at the beginning of the

students. semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. C. C. Chang and H. Jerome Keisler. Model Theory, Dover Publications, 3" edition, 2012.
2. K. Trent & M. Ziegler. A Course in Model Theory, Lecture Notes in Logic, Series Number
40, Cambridge University Press, 2012.

3. D. Marker. Model Theory: An Introduction, Graduate Texts in Mathematics, Vol. 217,
Springer, 2002.

- Related academic journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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NEPIFPAMMA MAOGHMATOZ «PHILOSOPHY OF LOGIC / PHILOSOPHICAL LOGIC» (GR)

(1) TENIKA
ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
OWooodiag, Akadnuio ABnvwv
TMHMA | (oto EKMA) lotoplag kat Dilocodiag tng Emotiung
EMNINEAO ZNOYAQN | MeTOmtuxLako
KQAIKOz MAGHMATOZ | L7 EEAMHNO zMNOYAQN | A' i I, avaAoya
HE TNV
eldlkevon
TITAOZ MAGHMATOZ | Philosophy of Logic / Philosophical Logic

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVAOEC QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.y. AtaAééeis, Epyaotnplakéc Aokrioeic K.AmT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEG QITOVELOVTAL EVIALIN VLA TO CUVOAO TOU UATNUATOG MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot To aUVoAo Twv AIAAZKANIAZ
TULOTWTIKWY ovadwv
AlohegeLg 3 10

Mpoo¥<ate oelpéq av xpelaotel. H opyavwan dtbaockaliac kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOLLOTTOLOUVTAL TTEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | lsvikou umoBabpou

yevikoU unoBadpou,

£L6tkov unoBadpou, elbikevang

VEVIKWV YVWOEWV, avAnTuéng SeEloTrtwy

MPOAMAITOYMENA MAGHMATA: | —

TAQZZA AIAAZKANIAZ Kot | AyyAwr

EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS647 (umd kataokeun)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta uadnotakd amoTEAECUAT TOU UATILATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KOl LKAVOTNTES
kataAAnAou enutébou mou Yo aTTOKTHOOUV OL POLTNTEG UETA TNV EMLTUX 0AOKANpWan ToU podNUaAToG.
JupBouleurteite to MNapaptnua A
o [leptypaepr) tou Emutédou twv Madnotakwv AltoteAsoudtwy yla kKade éva KUKAo amoudwv ouupwva ue to MAaioto
Mpoadvtwy tou EupwnaikoU Xwpou Avwtatng Eknaidevong
o [leptypapikoi Agikteg Emunédwy 6, 7 & 8 tou Eupwrnaikou MAatciou lpoodviwv Awa Biou Madnong kat to Mapaptnuo B

o [lepiAnmtikog O6nyog ouyypapric Madnolakwv AoteAeoudatwy

To padnua mopouotdlel pla emokonnon tng dthocodikn g AoyLkig kat t¢ dthocodiag tng
Aoyikng. KaBe popd mou Sidaoketatl, KAAUTTEL pia erttdoyn Bepdtwy dthocodikrg AoyLKAg
(emektaoelg TNC KAAOLKNC AOYLKAG, EVAANAKTIKEG TNG KAAOLKAG AoyLkNg, mapadofa, AoyLkn
TWV MTPOTACEWV TWV GUCIKWV YAWCSOWV KATL.) Kot pia erthoyn Bepdtwy dthocodiag g
Aoyknc (yvwatodoyia Tng AoyiKn ¢, AOYLKOC LOVIGUOG Kot AOYLKOG TTAOUPOALGOG KATL.).

Me tnv emtuxn oAokApwaon Tou pabnuatog ol pottntég Ba £xouv
o cfolkelwBel pe pa oepd INTNUATWY GPLA0CODLKNG AOYIKNC KL LE TIC BACIKEG
Bewpleg mou £xouv avamntuyBel yia kaBéva and avta
®  KOATOVONOEL TWE OL TUTILKEG (HaBnuatikég) pebodol kat n pthocodikr avaluon
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OAANAOCUUTIANPWVOVTAL KATA TNV £EETACN TWV €V AOYW {NTNUATWY
e svnuUEPWOEL yla BEpata pthooodiag Tng Aoyikng, SnAadn yla epwthuota
peTadUOLKAC, Yvwotoloyiag kat pthocodiag tng yAwaooag mou adopolV tn AoyLkh.

Fevikég Ikavotnteg
AapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OTTWGE QUTEG AVaypapovTal aTo
Mapaptnua AutAwuatog kat mapatidevial akoAdoUdwe) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO HAdnua;.

Avaliitnon, avaAvaon kat cuvdeon Sedouévwy Kat SxebLaouog kat Staxeiptan Epywv

TIANPOPOPLWV, LE TN XPIION KAL TWV QTapAiTNTWY 2eBa0udG otn SLaPOoPETIKOTNTA KOl OTNV TOAUTTOALTIOULKOTN T
TEXVOAOYLWV 2eBaoudg ato uaolko neptBaiiov

[pocapoyr) O€ VEEG KATAOTAOELG Entidelén kowwvikrig, emayyeAuatiknc kot nBikr¢ umevBuvotntag
AnyYn anopacewv Kat evatodnoiag oe Féuarta @UuAou

Autovoun epyaocia A0KNGN KPLTLKIG KAl LUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPnNG, SNIULOUPYLKIG KoL ETTAYWYLKNG OKEYNG
Epyacia oe iedveég meptBAlov L.

Epyacia oe Siemiotnuoviko neptBaiiov AAAgg...

Mapaywyn vVéwv epeuvnTikwyv dewv L.

Me tnv emtuxf oAokAnpwaon Tou pabnuartocg, ol poltntég Ba £xouv avamtuiel TNV KPLTLKA
TouG LkavoTtnTa Kot Ba elvat o Bon va:
e petayelpllovTal £VVOLEC TTOU XPNOLUOTIOLOUVTAL EUPEWC 0T cUYXPOVN AOYLKH Kalt
doocodia
o edhapuolouv TUTKEG peBOSoug otnv mpayudteuon GrhooodLkwv INTNUATWY
e afloAoyouv avTITIBEuEVa ETILXELPHLOTOL
e ££POUV TIWGE OPYAVWVEL KAVELC TN OKEYN TOU yLO VA AVTLUETWTILOEL 0pBOAOYIKA Kall
CUCTNHATLKA KAToLo {ATnua (avallovidg o o S1adopeg TAEUPES, ATIOTILWVTOG
OUVKPLTLIKA TLG EVAAAAKTLKEG SUVATOTNTEC KATL.).

(3) NEPIEXOMENO MAGHMATO2

To meplexdpevo tou padrpatog Sev eival to idlo kabe popd mou SddokeTal. Ouwg pia eveLkTik UAN
elvat n akoAouvdn:

. Eloaywyn: n évvola tng Aoywkng akoAouBiag (logical consequence).

. Tavtotnta Kat UTopEN otn AoyLkn: oL eEAeVBepPeG AOYLKEC.

. OL oAU TIEG (many-valued) Aoyikéc.

. H évvola t¢ apvnong Kot o LVToUicLoVIGHOG.

. AAnBeLa kat mapadofo.

. Acadela.

. OLunoBetikol Adyol Twv PpucLkwV YAwoowv.

. Noywkn avwtepou Babuou.

O 00 N O Ul B W N B

. MAnBuvtwn (plural) Aoyikn.

10. Xpovikn AoyLKn.

11. Nwg yvwpiloupe OTL pLa Aoyikn apxn sivat opbn;
12. TukaBlota pLa Aoykn apxn opdn;

13. AOYLIKOG LOVIOMOC Kol AOYLKOG TAOUPQAALGOG.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMNOZ MAPAAOZHE | MpOOWTO UE TPOCWITIO
lMpoowrto e npéowrno, EE amootacews
ekmaidevan KA.

XPHZH TEXNOAOTIQN | Xprion H-téénc
MAHPOMOPIAS KAl ENIKOINQNION

41



Xprian T.M.E. otn Aldackalia, otnv
Epyaotnpiakn Exknaidevon, otnv Emikovwvia
LE TOUC QOLTNTEC

OPrANQZzH AIAAZKAAIAZ

lMeplypdpovral  avaAutikd o0 TPOmoG Kat
uévodbot dtbaockaliag.
Aadé€elg, Sepwvapla, Epyaotnpiakry Aoknon,
Agknon  [lebiou, MeAétn & avaduon
BiBAwoypapiag, @povrotijpto, MpakTikn
(TomoY€étnon), KAwikn Aoknon, KoAAitexviko
Epyaatiipto, Awadpaotikn Sbaokalia,
EkmaubeuTIKEG ETLOKEWYELS, EKTTOVNOn UEAETNG
(project), Zuyypan epyaciac / epyaciwy,
KaAAwteyvikn Snutoupyia, K.AT.

Avaypd@ovtal oL wpes UEAETNG TOU @oLtnTh
yla kade padnoiakn Spactnplotnta kKadwe Kot
0L WPEG un kaedodnNyoUUEVNG HEAETNG CUUPWVA
UE TG apxEc Tou ECTS

: ®oprog Epyaciag
A
paotnplotnta Efaprivou
AtoAEEeLg 39 Wpsg
Mn kaBodnyoupuevn 211 wpsg
MEAETN
YUvolo MaBrpartog 250 wpeg

AZIOAOTHZIH OOITHTQN
Meptypapri t¢ Stadikaoiag aéloAoynong

Mwooa AéoAdynong, Médobot a&loAdynong,
AlaUopQWTLKY 1) SUUTEPACUATIKY, AoKiuaoia
MoAanAn¢ Emdoyng, Epwthioelg Zovtoung
Anavtnong, Epwtrioels Avamrtuéng Aokuyuiwy,
Enidvon [lpoBAnuatwv, [panty Epyaoia,
Ek¥eon / Avagopd, [lpogpopikn Eéétaon,
Anuooia Mapouaciaon, Epyactnpiakn Epyacia,
KAwvikry  E&€taon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

Avapépovtal pntd mpoobloplopéva KpLTrpLa
aéloAdynang kat eav kat mou eivat mpooBdotua
QIO TOUG (POLTNTEG.

Me ypamtn teAkn e€€taon mou meplAapBAvel KUPLWG
Bépata Bswplag kal o kamolo Babuod aoknoeig. H
yAwooa afloAdynong ival ta ayyAtkad.

To kUpLo kpLtrplo afloAoynaong eivat o Babudg otov
oroio évag dpottntng/pa doLtTpLo KaTavoEel TIg
TEXVLKEG KOl GLAOCGOPLKEG EVVOLEG, TIG ATIOYELS KAl TA
ETUXELPNLOTO TIOU EUMAEKOVTAL OE £va {NTNUA Kol
UTopEl val XELPLOTEL TG €VVOLEG YO VO apBpwOoEL pLa
TPoaoEyylon o€ auTo. Ta kpttrpla aloAdynong
g€nyoulvtal otoug GoLTNTEC/OTIC POLTATPLES TIPLV Ao
v e€€taon.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetwvouevn BiBAloypapia: Ita meplocotepa {NTAMOTO TO HABNUa akoAouBel wg
gyxeLpidLo to BLBAlo Twv L. Horsten kat R. Pettigrew (gx8.) The Bloomsbury Companion to
Philosophical Logic (London: Bloomsbury,2014). Entiong, ot dottntég prmopolv va

XPNOLLOTIOL 0oLV Ta £EAG:

1. S. Haack. Philosophy of Logics. Cambridge: Cambridge University Press, 1978.
2. D. Gabbay kat F. Guenthner. Handbook of Philosophical Logic, tépot 1-18. Cham,

Switzerland: Springer, 2001-18.

(H oepd PEPala mepléxel €vav  TEPAOTIO  OYKO

mAnpodoplwyv. OL doLTNTEC KOl POLTATPLEC UIMOPOUV VA aVATPEXOUV O auth {NTWVTag TLG
OUVKEKPLUEVEC TTANPOodopleg mou Toug evlladEpouv.)

- Juvapn emtotnuovikd neptodikd: Journal of Philosophical Logic, Review of Symbolic Logic,
Notre Dame Journal of Formal Logic, Studia Logica.
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COURSE OUTLINE OF “PHILOSOPHY OF LOGIC/PHILOSOPHICAL LOGIC”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | L7 SEMESTER | 1st or 3rd,
depending on
specialization

COURSE TITLE | Philosophy of Logic / Philosophical Logic

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.

lectures, laboratory exercises, etc. If the credits are awarded for the whole Ul el
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS647 (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The course presents a survey of philosophical logic and philosophy of logic. Each time it is
taught, it covers a selection of topics in philosophical logic (extensions of classical logic,
alternatives to classical logic, paradoxes, logic of sentences of natural languages, etc.) and a
selection of topics in philosophy of logic (epistemology of logic, logical monism versus
logical pluralism, etc.).

Upon successful completion of the course, students will have
o become familiar with a series of issues in philosophical logic and with the basic
theories that have been put forward on each one of them
e understood how typical (mathematical) methods and philosophical analysis
complement each other when one discusses the issues in question
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e been updated on topics in philosophy of logic, that is, on questions in metaphysics,
epistemology and philosophy of language which concern logic.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ..

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their critical ability
and be in a position to

e handle concepts that are widely used in contemporary logic and philosophy

e apply formal methods to the discussion of philosophical issues

e evaluate opposed arguments

e know how one organizes one’s thought in order to tackle an issue rationally and
systematically (by analyzing it into various aspects, comparatively assessing the
alternative possibilities, etc.).

(3) SYLLABUS

The content of the course will not be the same every time it is taught. An indicative structure, however,

is the following:

1.
2.

. Many-valued logics

O 00 N O U1 b W

Introduction: the concept of logical consequence.
Identity and existence in logic: free logics.

. The concept of negation and intuitionism.
. Truth and paradox.

. Vagueness.

. Conditionals in natural languages.

. Higher-order logic.

. Plural logic.

10. Temporal logic.

11 How do we know that a logical principle is correct?

12. What renders a logical principle correct?
13. Logical monism and logical pluralism.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.
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USE OF INFORMATION AND | Use of e-class
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail. -
Lectures, seminars, laboratory practice, Studying on one’s own 211 hours

fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Total for this course 250 hours

STUDENT PERFORMANCE | Written final examination which mainly includes
EVALUATION | theory questions and, to some extent, exercises too.
Description of the evaluation procedure The Ianguage of assessment is English.

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public | Tha main criterion of assessment is the degree to
presentation, laboratory  work, clinical i X

examination of patient, art interpretation, | Which a student understands the technical and

other. philosophical concepts, views and arguments involved
Specifically-defined evaluation criteria are n &_m issue and can use th(.? Concep.ts II’? order to

given, and if and where they are accessible to | articulate an approach to it. The criteria of assessment

students. are explained to the students before the examination.

(5) ATTACHED BIBLIOGRAPHY

- Suggested Literature: In most issues, the course follows the volume, edited by L. Horsten
and R. Pettigrew, The Bloomsbury Companion to Philosophical Logic (London:
Bloomsbury,2014) as a textbook. Students can also use the following:

1. S. Haack. Philosophy of Logics. Cambridge: Cambridge University Press, 1978.

2. D. Gabbay and F. Guenthner. Handbook of Philosophical Logic, vol. 1-18. Cham,
Switzerland: Springer, 2001-18. (Of course, this series contains a huge amount of
information. Students can resort to the volumes for the specific information that interests
them.)

- Relevant scientific journals: Journal of Philosophical Logic, Review of Symbolic Logic, Notre
Dame Journal of Formal Logic, Studia Logica.
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NEPITPAMMA MAOGHMATOZ «PHILOSOPHY OF MATHEMATICS» (GR)

(1) TENIKA
ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
OWooodiag, Akadnuio ABnvwv
TMHMA | (oto EKMA) lotoplag kat Dilocodiag tng Emotiung
EMNINEAO ZNOYAQN | MeTOmtuxLako
KQAIKOZ MAGHMATO? | L8 EZAMHNO ZNOYAQN | 1° 4 3°,
ava@hoya pe Thv
e1bikevon
TITAOZ MAGHMATOZ | Philosophy of Mathematics

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTLKEG HOVAOEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padruarog .. AlaAééeLg, Epyaotnplakes AoKroels K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC ATTOVEUOVTAL EVIALA YLa TO CUVOAO TOU padnuatog MONAAEZ
avaypayte ti¢ eBdouadiaie¢ wpeg Stdaokaliag kat To cUVoAo Twv AIAAZKANIAZ
TUOTWTIKWVY ovadwv
AloAE€eLg 3 10

MpooVéate oepéq av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAOGHMATOZ | levikoU umtofdBpou

yevikoU untoBadpou,

£L6Lkov unoBadpou, elbikevang

VEVIKWV YVWOEWV, avantuéng Seélotritwv

MPOAMAITOYMENA MAGHMATA: | —

FAQIZA AIAAZKAAIAS ko | AyyAwr
EZETAZEQN:

TO MAGHMA NPOZ®EPETAI ZE | Nat
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS648 (UTd KATOOKEUN)
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta LadnolaKd AmoTEAECUATH TOU UATIULATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KO LKAVOTNTES
kataAAnAou emutéSou mou Ja aTTOKTHOOUV OL (POLTNTEG UETA TNV EMLTUX 0AOKANpWanN ToU UodNUATOG.
JupuBouleurteite to Mapaptnua A
o [Ieptypapri Tou Emunédou twv Madnaotakwv AnoteAeoudtwy yla kade éva kUkAo omouvbdwv cUupwva ue to MAaioto
lMpoadvtwv tou Eupwnaikou Xwpou Avwrtatng Eknaideuang
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou EupwniaikoU lMAatoiou Mpoadviwv Awa Biou Madnong kat to lMapdptnuo B
o [lepiAnmtikog O8nyo¢ cuyypapric Madnotakwyv AoteAeoudTwy

H dlocodia twv pabnuatikwy Lotopel touAdylotov 600 Kal o MAATwvaG Kot o
ApLoToTEANC. Adpopd oTa EpWTNUA TTEPL TNG OVTOAOYLKN G UTTOOTAONG TWV LOONUATIKWY
OVTLKELLEVWV KaL TNG EMLOTNHOAOYIKAG aflomiotiag TnG peBodoloyiog tng HobnuaTikng
£peuvac. Toug Teheutaioug U0 ALWVEG, KL KATOTILY TOU KIVAUATOC TOU AOYLKLOHOU KoL TNV
oavaduon Twv Aoylko-onpactoAoyikwy mopadofwyv, ald Kat tng BepeAiwong twv
UTIEPTIEMEPAOCUEVWY HaBnuaTikwy, N dtAocodilo TwV HaBNUATIKWY AmALTEL, TIPOKELUEVOU
va BeparneuBei, emapkn matdeia t16co dLtAocodikr, 660 Kal padnpatikny. To pabnua Ba €xet
KOlL LOTOPLKO KOl CUGTNHATLKO TIEPLEXOUEVO. METQ OO KOUPBLKAG onpaciag Keipeva Kal
anodeifelg, aAAA KAl CUCTNUOTLKA Tapouciach Twv Sltadpopwv oxoAwv (m.x. dopuaAlopou,



https://eclass.uoa.gr/courses/PHS648

AOYIKLOHOU, K.0..) 0 PpOoLTNTAG Ba AmOKTHOEL EMOMTLKNA £lkOVA Tou Tiediou tng Pprhocodiog
TWV HoONUATIKWY, OTIWGE ouTH Slapopdwbnke amo TG MPWTonopeg epyaciec twv Dedekind,
Cantor kat Frege £wc¢ TI¢ LEPEC M.

Me tnv emtuxr oAokAnpwaon Tou Habrnuatog ot poltnteg Ba £xouv

E€olkelwOel pe tn SLakplon padnuotikwy Kal Gprhocodiog Twv padnpatkwy.
Katavonoest mwe N prlocodia Twv HaOnUATIKWY KoL N LaBnUATIK TTPAKTIKN
Bpiokovtal os dlapkn Stadpaaon.

MaBet va edapprolouV TUTUKEG LABNATIKEG TEXVIKEG OE {NTHMOTA TOU adopouy
™V ¢thocodia Twv HabnuoTKWV.

ATIOKTNOEL £VOL TILO KPLTLKO BAEUA OXETIKA E TNV eYKUPOTNTO/0pBoTNTA TWV
anodeifewv ou edpapudlouy ol «padntikol mediou».

Fevikeég Ikavotnteg
NauBavovtag urtoYn TLG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG aVaypapovTal ato
Mapaptnuoa AutAwpatog kat mapatideviar akoAdoUSwe) o€ moLa / TTOLEG Ao AUTES ATTOTKOTEL TO UdTnua;.

Avalitnon, avadvon kat cuvdeon Sedougvwy Kat 2xebLaouog kat Staxeipton Epywv

TANPOPOPLWY, LE TN XPHON KAl TWV AapaiTNTWY JeBaoudg otn SLaPOPETIKOTNTA Kot TNV MOAUTTIOATLIOULKOTNTAL
TEXVOAoyLWV 2eBaoudg oto puatko neptBaAlov

lpooapoyr O€ VEEG KATAOTAOELG Entibelén kowwvikrg, emayyeAuatiknc kot nOkr¢ uneuBuvotntag
AfYn anopdcewv Kot evatodnaiag oe Yéuata @uAou

Autovoun epyaoio AOKNON KPLTIKIG KL UTOKPLTIKAG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL EMAYWYLKIG OKEYNG
Epyaocia oc 6iedveg neptlBaAdlov L

Epyaoia o€ Stemotniuoviko neptBailov AMeg...

Mapaywyn VEWV EPEUVNTIKWV LOEWYV e,

Me tnv emtuxn oAokAnpwon Tou pobiuartog, ot poltntég Ba £xouv avamtlEeL TNV KPLTLKA
ToUuG LkavoTtnTa Kol Ba eival o B€on va:

AvTIANdOel 6tL oL amoPelg kot ot PLAocOPIKEC OTTIKEG EMNPEALOUV EVIOTE KL TL
TEXVIKEG.

Juvdlahhayouv (KpLTika evoexouévwg) Ue Tig dladopeg oxoAEC TNG dLhocodiag Twy
MOONUOTIKWV.

(3)

NEPIEXOMENO MAGHMATO2

O 00 N O Ul B W N B

. OL Artapy€G: MAQTWVLOTEG OTNV OPXALOTNTO Kol APLOTOTEALOTEC.
. Noykiopog (A).

. Noyikiopog (B).

. ®opuoAiopog (A).

. ®oppaAopog (B).

. lvtouloloviopdg (A).

. Ivtoutoloviopog (B).

. Ovtikn 6€éopeuon Kal LoBnUaTIKO CUMTTAV.

. H «oxoAn» tou Wittgenstein.

10. ®IA600¢OC TWV LOBNUOTIKWY KoL € LaBN LOTIKOG TTESIOU ».

11. Ta épLo LETAEY TWV HaBNUOTIKWVY KAl TLG AOYLKAG.

12. Kotaokeuaoluotnta.

13. Ta pabnuotika aviikeipeva wg xpnoes pavraciwoelg (fictionalism).
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(4) AIAAKTIKEZ kat MAGHZIAKEX MEGOAOI - AZIONOMHZH

TPOMOZ NAPAAOzHZ
lMpdowrno pe npoowrno, EE amootdoswg
ekmaidevan KA.

MpOoWMo e MPOCWTIO

XPHZH TEXNOAOTIQN
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Atbaockalia, otnv
Epyaotnpiakn Exknaibevon, otnv Entkowwvia
UE TOUG OLTNTEG

Xprion H-tagng

OPIrANQZH AIAAZKAAIAZ

Meptypagovtat avaAutikd o0 TPOMOG Kot
uédobot Stbaockaliag.
Aadé€elg, Seuwvapla, Epyaotnpiakry Aocknon,
Acgknon  [ebiou, MeAétn & avdAuon
BiBAoypapiag, @povriotiplo, Mpaktikn
(TormoYétnon), KAwiwkn Aoknon, KoAAirexviko
Epyaotripto, Awabpaotikn Sbaokalia,
EKTToUOEUTIKEG ETLOKEWELS, EKTTOVNOn UEAETNG
(project), Zuyypapn epyacias / epyaciwy,
KaAAwteyvikn dnuioupyia, K.AT.

Avaypd@ovtal oL WPec UEAETNG TOU oLTNTH
yla kade padnotakn Spaotnptotnta kKadwe Kot
oL WPEG Un kadobNyoULEVNG UEAETNG CUUPWVA
UE TI¢ apxég Tou ECTS

. ®oprog Epyaciag
Apaotnplotnta T
AloAé€elg 39 Wpeg
Mn kaBodnyolpevn 211 wpeg
MEAETN
YUvolo MaBrpartog 250 wpsg

AZIOAOTMH:IH OOITHTQN
Mepypapn e Stadikaociog aéloAdynong

Mwaooa AéoAoynang, MéBobdot atloAoynang,
AlQUOPQWTIKA 1 SUUTEPACUATIKY, AoKiuaoio
MoAanAng Emdoyric, Epwrtrioelg Zovtoung
Anavtnong, Epwtrioels Avamtuéng Aokuyiiwy,
Entidvon [lpoBAnuatwv, [panty Epyaoia,
Ek¥eon / Avagopda, [lpogpopikn Eéétaon,
Anudota Mapouoiaan, Epyaoctnpiakn Epyacia,
KAwvikry  E&€taon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

Avapépovtatl pntd mpoodLloplopéva KpLTrpLa
aéloAdynaong kat eav kat ou eivat mpooBdaotua
QIO TOUG (POLTNTEG.

Me ypamtn teAkn e€€taon mou meplAapBAvel KUPLWG
Bépata Bswplog KoL oToXeUUEVA CUVOUACTIKA
EPWTAMOTO KATOVONONG EMXEPNUATWY. H yYAwooa
afLoAoynong elval ta ayyAikad.

To kUpLa KpLTrpLa agloAoynong eivat o Babuog otov
oroio évag portntng/pa GorTtATpLa KATAVOEL TIC
TEXVIKEC Kal GLAOCOMLKEG EVVOLEC TIOU XPNOLUOTIOLOUV
ol dplAdcodoL Twy padnuatikwy, kabwg Kal tnv
LKAVOTNTA Tou/TNG va TtopakoAouBei BrApa-Bripa ta
ETUXELPALOTA TWV TApATIAVW. Tal KPLTpLa
afloAoynong e€nyouvtal 6Toug GoLtnTEG/OTIG
dournTpLeg mpLy anod TNy e€€Taon..

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. Benacerraf, P. and Putnam, H. eds., 1983. Philosophy of mathematics: Selected readings.

Cambridge University Press.

2. Agazzi, E. and Darvas, G. eds., 2012. Philosophy of mathematics today (Vol. 22). Springer

Science & Business Media.

3. Shapiro, S. and Wainwright, W.J. eds., 2005. The Oxford handbook of philosophy of

mathematics and logic. OUP USA.

- Zuvaen srotnuovika ieptodika: Philosophia Mathematica, Synthese.




COURSE OUTLINE OF “PHILOSOPHY OF MATHEMATICS”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | L8 SEMESTER | 1% or 3™
depending on
the
specialization

COURSE TITLE | Philosophy of Mathematics

INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g.

lectures, laboratory exercises, etc. If the credits are awarded for the whole UL L
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS648 (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The philosophy of mathematics dates back at least as far as Plato and Aristotle. It deals with
guestions about the ontological status of mathematical objects and the epistemological
reliability of mathematical research methodologies. Over the past two centuries, especially
with the rise of logicism and the emergence of logical-semantical paradoxes, as well as the
foundational work in transfinite mathematics, the philosophy of mathematics demands a
sufficient education in both philosophy and mathematics. This course will have both
historical and systematic content. Through pivotal texts and proofs, as well as a systematic
presentation of various schools (e.g., formalism, logicism), students will gain an overview of
the field of the philosophy of mathematics, spanning from the pioneering works of
Dedekind, Cantor, and Frege to contemporary developments.
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Upon successful completion of the course, students will:

e Familiarize themselves with the distinction between mathematics and the
philosophy of mathematics.

e Understand the continuous interaction between the philosophy of mathematics and
mathematical practice.

e learn to apply standard mathematical techniques to issues related to the
philosophy of mathematics.

e Develop a more critical perspective regarding the validity/correctness of proofs
employed within the "working mathematician."

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their critical
abilities and will be able to:

® Recognize that philosophical perspectives and views can sometimes influence
technical matters.

e Engage (possibly critically) with various schools of the philosophy of mathematics.

(3) SYLLABUS

L o N ULk WDN R

N e e
w N = O

Beginnings: Platonic and Aristotelian Schools in Antiquity.
Logicism (Part A).

Logicism (Part B).

Formalism (Part A).

Formalism (Part B).

Intuitionism (Part A).

Intuitionism (Part B).

Ontological Commitment and the Mathematical Universe.
Wittgenstein's "School."

. The Philosopher of Mathematics and the "Working Mathematician."
. Boundaries between Mathematics and Logic.

. Constructibility.

. Mathematical Objects as Useful Fictions (Fictionalism).
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(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY

Face to face, Distance learning etc.

Face to face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of the e-Class

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

, ®Doprog Epyaciag
ApaotnplotnTa Eaprivou
Lectures 39 hours
Studying on one’s own 211 hours
Total for the course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The final examination will be in written form, focusing
primarily on theoretical topics and targeted questions
that assess comprehension of arguments. The
evaluation language is English.

The main evaluation criteria include the extent to
which a student understands the technical and
philosophical concepts employed by the philosophers
of mathematics, as well as their ability to follow step-
by-step the arguments presented by these
philosophers. The evaluation criteria will be explained
to the students before the examination.

(5) ATTACHED BIBLIOGRAPHY

- Suggested Literature:

1. Benacerraf, P. and Putnam, H. eds., 1983. Philosophy of mathematics: Selected readings.

Cambridge University Press.

2. Agazzi, E. and Darvas, G. eds., 2012. Philosophy of mathematics today (Vol. 22). Springer

Science & Business Media.

3. Shapiro, S. and Wainwright, W.J. eds., 2005. The Oxford handbook of philosophy of

mathematics and logic. OUP USA.

- Relevant scholarly journals: Philosophia Mathematica, Synthese.

51



NEPIFPAMMA MAGHMATOZ «PHILOSOPHY OF SCIENCE» (GR)

(1) TENIKA
ZXOAH | IxoAn Oetikwyv Emtotnuwy, EKMA / ZxoAr Edappoouévwy Kat
Quokwy Emtotnuwy, EMN / Kévtpo Epelivng tng EAANVIKAG
OWooodiag, Akadnuio ABnvwv
TMHMA | Iotoplag kat Qhocodiag tng Emotiung, EKNA
EMNINEAO ZNOYAQN | MeTOmtuxLako
KQAIKOZ MAGHMATO? | L9 EZAMHNO INOYAQN | 2°R 4°
Avaloya pe Tnv
el6likevon
TITAOZ MAGHMATOZ | Philosophy of Science

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTLKEG HOVAOEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padruarog .. AlaAééeLg, Epyaotnplakes AoKroels K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC ATTOVEUOVTAL EVIXLA YLO TO CUVOAO TOU UaBUaTOG MONAAEZ
avaypayte ti¢ eBouadiaie¢ wpec Stdaokaliog kat to cUvolo Twv AIAAZKANIAZ
TUOTWTIKWVY ovadwv
Lectures 3 10

MpooVéate oepéq av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAOGHMATOZ | levikoU umtofdBpou

yevikoU untoBadpou,

£L6Lkov unoBadpou, elbikevang

VEVIKWV YVWOEWV, avantuéng Seélotritwv

MPOAMAITOYMENA MAGHMATA: | —

FAQIZA AIAAZKAAIAS ko | AyyAwr

EZETAZEQN:
TO MAOGHMA NPO:Z®MEPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS638 (umd KataoKeU)
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta LadnolaKd AmoTEAECUATH TOU UATIULATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KO LKAVOTNTES
kataAAnAou emutéSou mou Ja aTTOKTHOOUV OL (POLTNTEG UETA TNV EMLTUX 0AOKANpWanN ToU UodNUATOG.
JupuBouleurteite to Mapaptnua A
o [Ieptypapri Tou Emunédou twv Madnaotakwv AnoteAeoudtwy yla kade éva kUkAo omouvbdwv cUupwva ue to MAaioto
lMpoadvtwv tou Eupwnaikou Xwpou Avwrtatng Eknaideuang
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou EupwniaikoU lMAatoiou Mpoadviwv Awa Biou Madnong kat to lMapdptnuo B
o [lepiAnmtikog O8nyo¢ cuyypapric Madnotakwyv AoteAeoudTwy

ZTOX0G ToU padnuartocg eivat va yvwpioouv ol ¢poltntég to nedio tng dpthocodiag g
EMOTAMUNG OTWC aUTO StapopdwOBnKe amo TLg apxeg tou 200U alwva. Méoa amo tv
LOTOPLKN avadpopr] otig Bewplieg mou avartuxdnkav yla tnv emothun and ¢thocddoug, ot
doltntég pehetolv Sladopa elSIKA INTAUATO OMIWGE 0 EAEYXOC TWV EMLOTNUOVIKWY Bewplwy,
n oxéon nmapatnpnong-Bewplag, N SLAKPLON EMOTAUNG/ KUN-ETLLOTAUNG, N €EEALEN TNC
ETLOTNHUOVLKAC YVWONC, N TIPAKTLKA TNG EMOTAMNG HE Toug Beopolg tne.
Me tnv emtuxr oAokAnpwon tou podiuatog ot portntég/TpLeg Oa £xouv

o cfokelwOel pe g Sadopeg dlhocodikég Bewplieg mepl emoTAUNG

®  EAETNOEL CUYKEKPLUEVA TTPOBAAR AT TTIOU aPOPOUV TNV ETILOTNOVLKN YyVWoN Ko

TIPAKTIKN
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INTNUATWV AUTWVY

ETLOTNOVLIOMOU.

®  KOTOWVONOEL TIC £VVOLEC TIOU XPNOLUOTIOLoUVTAL VIO TNV TIPAYUATEUCH TWV

®  UABeL Kal eAEyEeL ETUXELPN AT

e yvwploel TIg oAU S1adpopeTIKEG EKPAVOELG TNG ETILOTNUOVIKAG TIPAKTLKAG OTN
Sladpopn TG LoToplag Kal ot oNUEPLVA EMOXN

®  UABeL va eKTLHOUV TO EMLOTNHOVIKO £py0 XWPLG va evSidouv otnv 1deoloyia Tou

Fevikeég Ikavotnteg

Avainitnon, avaAuon kot oOvdeon SeSougvwy Kat
TIANPOPOPLWV, LUE TN XPION KL TWV amapaitnTwy
TEXVOAOYLWV

lpocaployr) O€ VEEG KATAUOTATELG

AnyYn anopaocewv

Autovoun epyaocia

Ouadikn epyaoia

Epyaoia oe Stedveg neplBaAdov

Epyaoia o€ Stemotnuoviko neptBailov
Mapaywyn VEwV EPEUVNTIKWV LOEWV

NauBavovtag urtoYn TLG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG aVaypapovTal ato
Mapdptnua AutAwuatog kot mapatidevrat akoAdoUBwc) o€ moLa / MOLEG ATTO AUTEC ATTOOKOTEL TO UAdNUQ;.

Sxebtaouog kat Staxeipion Epywv

3eBa0u6G 0TN SLAPOPETIKOTNTA KA OTNV TTOAUTTOALTIOULKOTN T
eBaoudg oto puatko neptBaiiov

Entibelén kowwvikrig, emayyeAUaTikic kot k¢ umeuBuvotnTag
kat evatodnoiag oe Féuara eUuAou

AOKNGN KPLTLKNG KO QUTOKPLTLKIG

Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL EMAYWYLKIG OKEYNG

LKavoTnTO VaL:

Me tnv emtuxn oAokAnpwon Tou Hobnpatoc, ol poltntég/Tpleg Ba £xouv avamtugel TNV

e  Katovoouv ¢phocodikd Kelpeva

e SLOKPIVOUV AETITEC ATIOXPWOELG EVVOLWY

®  LETOXELPL{OVTAL TLG EVVOLEC TIOU XPNOLUOTIOLOUVTaL 0Tn GpLthocodia TNG EMOTANG
Kot otn pLhocodia yevikotepa.

e avamtlooouyV, EAEYXOUV Kal YEVIKA afloAoyoUV emXeLpaTa.

e  QVAMTUOOOUV TLG OKEPELG TOUG LLE CUYKPOTNEVO TPOTIO

e cekdpalovral pe akpifela kat AoyLkn melBapyia Kal cuvoxn

o afloloyoUlv BEoELG TTOU OXETI{OVTAL LE TNV ETILOTH LN KOL TOV POAO TNG OTLC
oUYXPOVEG KOLWVWVIEC Kal 0ToV SNUooLo Kat LBLwTKO Bio.

(3)  NEPIEXOMENO MAGHMATOZ

AVTIKELLEVO TOU HOBAMATOC €lval n Katavonon TNG EMLOTAKNG LETA Ao TG GLAOCOPLKEG
Bewpieg mou avamtxOnkav yU authv Katd tov 2006 alwva. 2to mvelpa autd yivetal
napouaciaon TG00 Tou peUPATOC TOU AoYLKOU OETIKLOUOU, LE TOUG IPOSPOUOUC KOl TOUG
ETILYOVOUC TOU, 000 Kal AAAwV dLAocddwv Tou cuvéBalav pe To £pyo Toug otn Slapopdwon
NG oLYXPOVNG ELKOVOC TTOU £XOULE VLA TNV ETILOTAUNG. ZUYKEKPLUEVQ, EKTOG ATTO TO £PYO TWV

AoyLKwv BETIKLOTWY, OTWG auTo Twv Carnap,

Neurath kat Schlick, peAetaral emiong to £€pyo

Twv Popper, Lakatos, Kuhn kat Feyerabend, kaBwg kat vewTtepeg mpooeyyioeLg UETA TN
Aeyopevn otoptkn otpodn. Ta B£pata mou e€etalovtal TNV LOTOPLKN Sladpoun Twy
ETUUEPOUC PEVUATWY €lval n SLAKPLON TNG EMLOTAKUNG oo T UeTaduoLkn Kal Thv Peudo-
ETULOTAUN, O LSLALTEPOC XAPOKTNPAC TNG ETILOTNLOVLKNG EPEUVAC, O EAEYXOG TWV ETLOTNLOVIKWY
Bswplwv, N oxEon mapatnpnong —Bewpliag, o TPOmog eEEALENG TNG EMLOTAKNG, N
0pBOAOYIKOTNTA TNC EMLOTAUNG, O XOPAKTHPOC TNE EMLOTNLOVLKAG KOWOTNTA, N NOWKN Tg
ETILOTAUNG KOBWGE KOLL OL OXECELG TNC EMLOTAUNG LE TNV Kowwvia.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - A= IONOTHEH

TPOMOZ NAPAAOZHZ
lMpoowro e mpoowrno, EE amootaoews
eknaidevon KA.

MNpéowmo e MpOowo

XPHZH TEXNOAOTIQN

MNAHPO®OPIAZ KAI EMIKOINQNIQN
Xprion T.M1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exknaideuon, otnv Emikotvwvio

Napouciacn pe ppt otig SLaAEEELG

Xpnion e-class

MNPOCWTIKN EMKOWWViN NAEKTPOVIKA KOl OTLG WPEG
ypadeiov
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UE TOUG OLTNTEG

OPrANQZzH AIAAZKAAIAZ

Meptypagovtat avaAutikd o TPOmoG Kot
uedodbol Stbaokaliag.
Aadé€elg, Seuwvdpla, Epyaotnpiakry Aoknon,
Agknon  [lebiou, MeAétn & avdduon
BiBAloypapiag, @povriotiiplo, Mpaktikn
(Tormto¥€tnan), KAwvikny Aoknon, KoaAAiteyviko
Epyaatiipto, Awadpaotikn Sbaokalia,
EKmatSeUTIKEG ETLOKEWELG, EKITOVNOon UEAETNG
(project), Suyypagn epyaciac / epyaoiwv,
KaAAwteyvikn Snutoupyia, KA.

Avaypdpovtal oL wpes UEAETNG TOU @oLtnTh
yla kade padnolakn Spaatnplotnta Kadwe Kot
0L WPEG un kaedodnNyoUUEVNG UEAETNG CUUPWVA
UE TG apxeG Tou ECTS

: doprog Epyaciag
Apaotnplotnta Efaprivou
AloAEEeLg 39 Wpsg
Mn-kaBodnyoluevn 211 wpeg
MEAETN
YUVoAOo pobnuatog 250 wpeg

AZIOAOTHZH OOITHTQN
Meptypacpri g Stadikaoiag aloAoynaong

Mwaooa AéoAoynang, MéBobdot aéloAdynang,
AlQUOPQWTIKA 1 SUUTTEPACUATIKY, AoKuyuaoio
MoMartAri¢  Emdoyrg, Epwtrioels SUvtounc
Anavtnong, Epwtrioeig Avantuéng Aokiuiwv,
Entiduon [lpoBAnuatwv, [panty Epyaoia,
Ek¥eon / Avagopd, [lpogopikn Eétaon,
Anuoota Mapouociaon, Epyactnplakn Epyaocia,
KAwvikny  E&€taon AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAAeg

Avapépovtatl pntd mPocdLlopLouEva KpLTHpLa
aéloAdynaong kat eav kat ou eivat mpooBdaotua
QIO TOUG (OLTNTEG.

H afloAoynon twv doltntwv Baociletal oTn CUUUETOXA
TOUG OTO PABNUa Kal oTnV eMiS00N TouG O€ KAt  olkov
e€€taon oto TEAoG Tou eapnvou.

Ta kpttrpla afloAdynong eivat o Babudc katavonaong
Twv OEWPLWV KaL ETUXELPNUATWY TIOU OXeTI{OVTAL UE TO
ekaotote GpLAocodLko INTNUA, N CWOTH XPoN TWV
€VVOLWV TIou €xouv dLdaxBel, n duvatdtnta avantuéng
OUYKPOTNUEVNC OKEP NG e AoYLKN) GUVOXN, N YVWon
NG oXeTkN¢ BLBAloypadiag, n mpwrtoTtuTtia, KAl n
KPLTIKN tkavotnta. O doltntég Kat ol hoLTtATPLES sival
£V YVWOEL TWV KPLTNPLWV auTtwV mpLv TNV e€€taon.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvouevn BiBAoypapia:

3T0 padnua Slvovtal ONUELWOEL TIOU avopTwvTal oto e-class Omwg kol Bonéntkn

Eevoylwaon BLBAloypadia.

e Brown, H.l. 1977. Perception, Theory and Commitment. Chicago: The University of

Chicago Press.

e Feyerabend, P. 2010. Against Method, 4" ed.. London: Verso.
e Hanson, N.R. 1972. Patterns of Discovery. Chicago: The University of Chicago Press.

e Kuhn, T.S. 2012. The Structure of Scientific Revolutions, 4" ed. Chicago: The University of

Chicago Press.

e lLadyman, J. 2012. Understanding Philosophy of Science. London: Routledge.

- Juvan EMLOTNUOVIKA TTEPLOSIKA:
e Philosophy of Science

e British Journal for the Philosophy of Science

e Studies in the History and Philosophy of Science

e International Studies in the Philosophy of Science

e Perspectives on Science

e European Journal for Philosophy of Science.
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COURSE OUTLINE OF “PHILOSOPHY OF SCIENCE”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | L9 SEMESTER | 2" or 4™,
depending on
specialization

COURSE TITLE | Philosophy of Science

INDEPENDENT TEACHING ACTIVITIES

. . WEEKLY
if credits are awardeq for separate compgnents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS638/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The aim of the course is to get students acquainted with the field of philosophy of science
as it has been shaped since the beginning of the twentieth century. By presenting the
different philosophical theories that have been developed, students study particular topics
such as the assessment of scientific theories, the relation between theory and observation,
the demarcation problem, that is the demarcation between science and non-science, the
development of scientific knowledge, the progress of science, scientific practice and its
institutions.

Upon successfully completing the course, students will have

e get acquainted with the different philosophical theories about science
e studied particular problems regarding scientific knowledge and practice
e understood the concepts used in the discussion of these issues
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e learned to develop and criticize arguments.

e get acquainted with the different versions of scientific practice in the course
of history and in contemporary times.

e learned to appreciate scientific work without giving in to scientism.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their ability to
e understand philosophical texts
e make fine distinctions between concepts
o make use of important philosophical concepts
e develop, criticize and, in general, evaluate arguments
e develop their views in a coherent way
e express themselves with precision and logical rigor
e assess views that relate to science and its role in contemporary societies in public
and private life.

(3)  SYLLABUS

The course is devoted to the presentation of the so called “received view of scientific
theories”, shaped by the Logical Positivists, but it draws upon the traditions that
influenced logical positivism, namely, classical empiricism, positivism, logicism and
Wittgenstein’s philosophy. Apart from the work of logical positivists, such as Carnap,
Neurath and Schlick, the work of Popper, Lakatos, Kuhn and Feyerabend is also
presented. The topics addressed in the course of this historical presentation are the
demarcation of science from metaphysics and pseudo-science, the distinct character
of scientific methodology and research, the evaluation of scientific theories, the
relation of observation to theory, scientific progress, the rationality of science, the
ethics of science, the character of the scientific community and the relations between
science and society.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face
Face to face, Distance learning etc.

USE OF INFORMATION AND | Power-point presentations of lectures

COMMUNICATIONS TECHNOLOGY | Use of e-class
Use of ICT in teaching, laboratory education,

communication with students | P€FSONal communication electronically and during

office hours.
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TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
Non-directed study 211 hours
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Evaluation is based on student participation in
class and the quality of their take-home exam at
the end of the semester.

The understanding of philosophical views and
arguments, the correct use of concepts, the
articulation of coherent thoughts, familiarity with the
relevant literature, originality, and criticism are the
criteria of assessment that are explained to students in
advance.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Lecture notes and relevant secondary literature both are uploaded in e-class. Students are
also advised to consult the following books:

e Brown, H.l. 1977. Perception, Theory and Commitment. Chicago: The University of

Chicago Press.

e Feyerabend, P. 2010. Against Method, 4" ed.. London: Verso.
e Hanson, N.R. 1972. Patterns of Discovery. Chicago: The University of Chicago Press.
e Kuhn, T.S. 2012. The Structure of Scientific Revolutions,4™ ed. Chicago: The University of

Chicago Press.

e Ladyman, J. 2012. Understanding Philosophy of Science. London: Routledge.

- Related academic journals:
e Philosophy of Science

e British Journal for the Philosophy of Science

e Studies in the History and Philosophy of Science

e International Studies in the Philosophy of Science

® Perspectives on Science

e European Journal for Philosophy of Science.
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NEPITPAMMA MAOGHMATOZ «DEONTIC LOGIC» (GR)

(1) TENIKA

ZXOAH | IxoAn Oetikwyv Emtotnuwy, EKMA / ZxoAr Edappoouévwv
MaBnuatikwy kat Quotkwv Emotnuwy, EMIM / Kévtpo
Epgvvng tg EAAnvikng ®locoodiag, Akadnuia ABnvwv

TMHMA | Iotoplag kat Qhocodiag tng Emotiung, EKNA

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOHMATOZ | HPL1 | EZAMHNO ZNOYAQN | 2°

TITAOZ MAGHMATOZ | Deontic Logic

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAééeig, Epyaotnplakes AoKNoeLs K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATOVEUOVTAL EVIAX Yo TO OUVOAO TOU UadUaTOS MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot to aUVoAo Twv AIAAZKANIAZ
TLOTWTIKWY ovadwv
AtoAE€eLc 3 10

MpooVéate oelpeq av ypelaotel. H opyavwan Stdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOULOTTOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | EwdikoV urtoBaBpou

yevikoU umtoBadpou,

£L6Lkov unoBadpou, elbikevang

YEVIKWY YVWOEWVY, avamntuéng Seélothtwv

MPOANAITOYMENA MAGHMATA: | L1. Mathematical Logic

FAQEZA AIAAZKAAIAS ko | AyyAn

EZETAZEQN:
TO MAGHMA NPOZ®EPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS635 (UTO KOTOOKEUN)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Mabnolakd AntoteAécpata
Meptypapovral ta LodnoLtakd amoTEAEoUATA TOU UATUATOG Ol GUYKEKPULEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL QPOLTNTEG UETA TNV EMLTUXI) OAOKANPWAN TOU UadNUATOG.
JupuBouleuteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnotakwv AnoteAeoudtwy yla kade éva kUkAo omouvdwv cUupwva ue to MAaioto
Mpoadévtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevong
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoadvtwy Awd Biouv Madnong kat to Mapaptnuo B
o [lepiAnmtikg O6nyos auyypapric Madnolakwyv AloteAeoudtwy

To padnua adopd tn Seovrikn Aoyikn, SnAadn, Tov KAAS0 TG AOYLKAG TOU aloXOAELTOL e
TLG OXEOELG LETAEY KOVOVLIOTLKWY EVVOLWY OTIWCE ETLTPEPLUOTNTA, UTIOXPEWON KTA., KABwG
KOlL TOL AOYLKA cuoTApaTa TIou £xouv eloayBel kal avartuyBel yia tn HeAETn TG
OUAAOYLOTIKING E TIPOTACELG TTOU EUTTAEKOUV SE0VTIKOUG TEAEOTEG. ELSIKOTEPQ, OTOXEVEL VOl
£€e0LKELWOELG TOUG POLTNTEC UE Hio OELPA AOYLKWY CUCTNUATWY yLa TN S€0VTIKH AOyLKA, KoL
Qo GNUOCLOAOYLKH Kal ard CUVTOKTLKA amoyn. Ta cuoThpaTa Tou culntouvtal
nephappavouy tnv Npotumn Asovtikn Aoyikn (MAA), tnv avaywyr Anderson-Kanger-
Leibniz kot emektacelg Tng MNAA Tou £€xouv avamntuxBel yla va XELPLOTOUV TLG UTIOXPEWOELS
UTIO TTPOUTIOBECELG, TIC TIPAEELG TIEPOV TOU KOORKOVTOG KOL TNV TPAKTOPEEUAH. INUOVTLKO
OTOXO TOU HaBruoTog anoteAel N e€€T00N TWV ATEAELWY TWV CUCTNUATWY QUTWV Kol
Suvatoug TPOTOUG AVTIUETWTILONG TWV SIANUUATWY KoL TwV opadofwv Tou EXouv
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avakaAudBel amnod Stapopoug epeuvntéc. OL poltnTég ekmatbelovTal va Katavoouv
oamnodeifelg OewpPNUATWY KOL KATOOKEUEG QVTLITOPOSELYUATWY, KABWC Kol To GLAocodIko
UTIOBaBPO TWV SEOVTIKWY TUTILKWY CUCTNUATWY KAl TWV Mopadofwy ou £€X0UV EVTOTILOTEL.

MEeTa TNV emLtuyr oAoKANPwaon Tou pabnuatocg, ol poltntég Ba £xouv

I'Vwploel pia oepd cuoTNUATWY (TPOTAGLOKNG) SE0VTLKNAG AOYLKAG

Katoavonoet mwe auTd To GUCTAATA aVATTTUOo0oVTaL UE Xprion onpacloloyiag kot
TIWE KE XPAOoN AELWHATWY KOL CUUTIEPACHUATIKWY KOVOVWY

E€olkelwOel pe tnv emiluon aoknoswv otn S€0VTIKA AoyLKN

EvnuepwBel yia ta phoocodikd Kivntpa TwV SEOVTLKWY CUCTNHATWY KoL yLo
dAocodIKA KOL TIPAKTLKA ETLXELP AT TTOU 08NnyouV ota SeovTika mapadofa.

Fevikég Ikavotnteg
NopuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATIOKTIOEL O TITUXLOUXOG (OTTWE QUTEG QValypapOovVTAL OTO
Mapaptnua AutAwuatog kat mapatidevial akoAoUdwe) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO HAdnua;.

Avalitnon, avaduvaon kat cuvdeon Sedouvwy Kat SXebLaOUOG kAL Slayeiptan EpywV

TIANPOOPLWY, UE TN XProN KAL TWV ATapaiTnTWV 260Ul 0T SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOUIKOTNTA
TEXVOAOYLWV JeBaoudg ato uaoko neptBaiiov

lpooaployr o€ VEEG KATAOTAOELG Entibelén kowwvikrg, emayyeAuatiknc kot nBikr¢ umevBuvotntag
AnyYn anogacewv Kat evatodnoliag oe Féuara @UuAou

Autovoun epyaocia A0KNON KPLTLKIG KAl LUTOKPLTLKIG

Ouadbikn epyacia Mpoaywyn t¢ EAeUTEPnNG, SNIULOUPYLKIG KoL ETTAYWYLKNG OKEYNG
Epyaocia oe 6iedvég neptBaAdlov L

Epyaocia oe diemiatnuoviko eptBaAlov AAAgg...

Mapaywyn VEwv epeuvnTuikwy tbewv

Meta tnv emitux oAoKARpwaon Tou Habnuatog, ol poltnTeg Ba £xouv avamtiEel TV
LKOVOTNTA TOUG VOl

Avalntouv, avaAlouv kal cuvBEtouv dedopéva Kal TANPodOopILeG, e Xpron TWV
ovayKoiwv TexvoloyLwv

Epyalovtal autovoua, XpNOLLOTIOLWVTOC cUVEUACHOUE oo SLoobnTika Kot TUTILKA
ETUXELPNLOTA

AoKOUV KPLTIKI KOL QUTO-KPLTLKN

M'vwpilouv WG VO 0pyavWVoUV TIG OKEPELG TOUG YLOL TNV QVTLLETWITILON
npoBANUATwWY ou adopouV NOLKA, VOULKA KAl KOWWVIKA {nTHpaTa

Nappavouv opBoAoyIKEG amOPACELC YA NOLKA, VOLLKA KAL KOWVWVLKA {NTHUATA.

3)

NEPIEXOMENO MAGHMATO2

O o0 NOUL B WN K

. ELoaywyn): TpoKaTapKTIKA Kal umtoBabpo.

. To £pyo Twv A. Meinong kat E. Mally.

. To cbotnua tou G. von Wright.

. MpOTUTN 8£0VTIKI AOYLKH: CUVTAKTLKO.

. Mpotumn dgovTikn AoyLKn: anuoagcloloyia.

. Avaywyn Anderson-Kanger-Leibniz: cuvtoKTIko.

. Avaywyn Anderson-Kanger-Leibniz: onuacloloyia.

. Ynoxpewoelg und npolnobEoelg: o ypidog tou Chisholm.

. YIoXpewoeLg UTIO TipoUmoBEoelc: U0 TpOToL EUMAOUTIOHOU TNG MAA.

10. AN\eg emektaoelg tng MAA, I.
11. AAN\eg emektaoelg tng MAA, II.
12. NpoPAnuata kal mapadota, I.
13. MpofAnpata kat mapadola, Il.
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(4) AIAAKTIKEZ kot MAOHZIAKEEZ MEOOAOI - AZIOANOMHzZH

TPOMNOZ NAPAAOzHZ
lMpoowrno pe mpoowrno, EE amootdoewg
ekmaidevan KA.

MpOOowWTo LE MPOCWTO

XPHZH TEXNOAOIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaokalia, otnv
Epyaotnpiakn Exknaibevon, otnv Emttkovwvia
LE TOUG (POLTNTES

Xprion n-tagng

OPTrANQZH AIAAZKAAIAZ

Meplypdpovrar  avaAlutika o TPOmoG Kat
uédobol Stbackaliag.
AwaAéelg, Seutvapla, Epyaotnpiakn Aoknon,
Aoknon  lediou, MeAétn & avdAuon
BiBAoypapiag, @povriatijplo, Mpaktikn
(TortoO€tnaon), KAwukry Aoknon, KoaAAiteyviko
Epyaotripto, Awadpaotikn Sbaokalic,
EKTToUSEVUTIKEG ETLOKEWELS, EKTTOvnon UEAETNG
(project), Zuyypapn epyaciag / epyaciwy,
KaAAwteyvikn Snutoupyia, K.Am.

Avaypdgovtal oL wpeg UEAETNG TOU @OoLTNTH
yla kade padnotakn Spaotnptotnta kadwe Kot
oL WPEG Un kadobNyoUEVNG UEAETNG CUUPWVA
UE TIC apxéc tou ECTS

Apaotnplotnta ®op ; fol;;ll’:;lf) V];o:’alac
AloNEEeLg 39 wpeg
Mn kaBodnyolpevn 191 wpseg
HEAETN
Mapoucldoelg poltnTwy 20 wpeg
JUvoAo pabnuatog 250 wpeg

AZIOAOTHZIH ®OITHTQN
Neptypapn e Stadikaoiag aéloAdynong

Mwaooa AéoAdynang, MéBobdot a&loAdynang,
AlQUOPQWTIKA 1 SUUTTEPACUATLKY, AoKiuaoia
MoMartAni¢  Emdoyng, Epwtrjoelg SUvtoung
Anavtnong, Epwtrioslg Avantuéng Aokiiwv,
Enmtiduon lpoBAnuatwv, [panty Epyaoia,
Exk9eon / Avagopd, [pogopikn Eéétaon,
Anuoota Mapouoiaon, Epyactnpiakr Epyacia,
KAwvikry  E&€taon AoOevoUg,  KaAAwreyvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mpoabloploUEva KPLTHpLa
aloAdynong kat eav kat mou eivat mpooBdotua
QIO TOUG (POLTNTEG.

Mparttr) teAkn e€€taon (BAapog 50%) kal podopLKES
TAPOUCLACELS ApBpwv amo toug doltntég (BApog
50%).

Ta kUpla kpttpla aglohdynong eivat o Babuog otov
orolo ol GoLTNTEG KATAVOOUV TLG TEXVLKEG KOl
PN0CODIKEC EVVOLEC TIOU EUMTAEKOVTOL OE EPWTH AT
Kol o BaBuog otov omoio eival og B€on va emiAUouv
oaoknoelc. Ta kpLtipla agloAoynong Ba eEnynbouv
oTtou¢ poLTNTEG oTNV apX) TOU Habrpatod.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAloypapia:

1. D. Ronnedal. An introduction to deontic logic. CreateSpace Independent Publishing

Platform, 2010.

2. R. Hilpinen (ed.). Deontic logic: Introductory and systematic readings, vol. 33, Synthese

Library, Springer Dordrecht, 1981.

3. D. M. Gabbay et al. (eds.). Handbook of deontic logic and normative systems, College

Publications, 2013.

- Juvan EMIOTNUOVIKA TTEPLOSIKA:

Journal of Philosophical Logic, Journal of Philosophy, Studia Logica, Ratio Juris, Synthese.
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COURSE OUTLINE OF “DEONTIC LOGIC”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | HPL1 | SEMESTER | 2™
COURSE TITLE | Deontic Logic
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded. for separate compfments of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | L1. Mathematical Logic

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS635/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The course deals with deontic logic, i.e., the branch of logic dealing with relationships
among normative concepts such as permissibility, obligation etc., as well as logical systems
that have been introduced and developed for the study of reasoning with propositions
involving deontic operators. In particular, it aims to acquaint students with a series of logical
systems for deontic logic, both from the semantical and the syntactical point of view.
Systems discussed include Standard Deontic Logic (SDL), the Anderson-Kanger-Leibniz
reduction and expansions of SDL developed to deal with conditional obligation,
supererogation and agency. A significant aim is to examine defects of these systems and
possible ways to tackle the dilemmas and paradoxes that have been discovered by a
number of researchers. Students are trained to understand proofs of theorems and
constructions of counterexamples, as well as the philosophical background leading to
existing deontic formal systems and paradoxes detected.
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Upon successful completion of the course, students will have
e acquainted themselves with a series of systems of (propositional) deontic logic
e understood how these systems are developed using semantics and how by means
of axioms and inference rules
e become familiar with solving exercises in deontic logic
e been updated on the philosophical motivation of deontic systems and on
philosophical and practical arguments leading to deontic paradoxes.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their ability to

e search for, analyze and synthesize data and information, using the necessary
technologies

e work autonomously using combinations of intuitive and formal arguments

e practice criticism and self-criticism

e know how to organize their thoughts in order to tackle problems concerning ethical,
legal and social issues

e take rational decisions on ethical, legal and social issues.

(3)  SYLLABUS

. Introduction: preliminaries and background.

. A. Meinong and E. Mally’s work.

. G. von Wright’s system.

. Standard deontic logic: syntax.

. Standard deontic logic: semantics.

. Anderson-Kanger-Leibniz reduction: syntax.

. Anderson-Kanger-Leibniz reduction: semantics.
. Conditional obligations: Chisholm’s puzzle.

. Conditional obligations: two ways of enriching SDL.
10. Other enrichments of SDL, I.

11. Other enrichments of SDL, Il.

12. Problems and paradoxes, I.

13. Problems and paradoxes, II.

O o0 NOOULL B WN K

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.
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USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of e-class

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
Student presentations 20 hours
Non-directed study 191 hours
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Written final examination (weight 50%) and oral
presentations of papers by the students (weight 50%).
The language of evaluation is English.

The main criteria of assessment are the degree to
which students understand the technical and
philosophical concepts involved in a question and the
degree to which they are in a position to solve
exercises. The criteria of assessment are explained to
the students at the beginning of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. D. Ronnedal. An introduction to deontic logic. CreateSpace Independent Publishing

Platform, 2010.

2. R. Hilpinen (ed.). Deontic logic: Introductory and systematic readings, vol. 33, Synthese

Library, Springer Dordrecht, 1981.

3. D. M. Gabbay et al. (eds.). Handbook of deontic logic and normative systems, College

Publications, 2013.

- Related academic journals:

Journal of Philosophical Logic, Journal of Philosophy, Studia Logica, Ratio Juris, Synthese.
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NEPIFPAMMA MAGHMATOZ «TOPICS IN HISTORY OF ANCIENT AND MEDIEVAL LOGIC» (GR)

(1) TENIKA

ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
Docodlag, Akadnuio ABnvwv

TMHMA | (oto EKMA) lotoplag kat Qilocodiag tng Emotripng

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOHMATOZ | HPL2 | EZAMHNO INOYAQN | 3°

TITAOZ MAGHMATOZ | Topics in History of Ancient and Medieval Logic

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVAOEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAééeig, Epyaotnplakes AoKNoeLs K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVEUOVTAL EVIALA YLo TO OUVOAO TOU UaINUATOG MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot to aUVoAo Twv AIAAZKANIAZ
TLOTWTIKWY ovadwv
KpLtikn avayvwon KeLPEVWY UTIO Tnv Kabodnynon tou 3 10
S16a0Kkovtog

MpooVéate oepéq av ypelaotel. H opyavwan dtdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | Eldikeuong

yevikoU untoBadpou,

£L8tkoU unoBadpou, elbikeuang

VEVIKWV YVWOEWV, avantuéng Selotritwv

MNPOAMAITOYMENA MAOGHMATA: | —

FAQEZA AIAAZKAAIAS ko | AyyAwn

EZETAZEQN:
TO MAGHMA MNPOZ®MEPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS649 (und KataoKeun)
MAGHMATOX (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypapovral ta Lodnotakd amoTEAECUATA TOU UATUATOG Ol CUYKEKPUUEVES YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutédou mou Ja ATOKTTOUV OL POLTNTEG UETA TNV ETULTUXT] OAOKAPpWON TOU HAGHUOTOG.
JupuBouleurteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnaotakwv AnoteAeoudtwy yia kade éva kUkAo omoudwv cUupwva ue to MAaioto
Mpoaovtwv tou Eupwnaikot Xwpou Avwrtatng Eknaideuong
o [lepypapikoi Aciktes Emutébwy 6, 7 & 8 tou Eupwriaikou MAatoiou lMpoadviwy Awd Biov Madnong kat to MNapaptnuo B
o [lepiAnmtik6g O6nyos auyypaprc Madnotakwyv AloteAeoudtwy

KaBe dopd mou Stbacketal, To pabnpa eotialel os Eva i SUo oo ta B£pata mou
avadEpovtal otny neplypadn Tou pabnuartoc L4 (History of Logic) kat mpoxwpd mo Babid
o€ aUTA art’ 660 pnopet va yivel oto L4.

Me tnv emnwtuyr oAokArpwon tou pabnuatog ot pottntég Ba €xouv

e JUVOEOEL KATIOLA ATIO TA YEVIKOTEPA GLAOCOPLKA KOl AOYLKA {NTAUATA TIOU £XOUV
ekTeOel 0TO L4 e OUYKEKPLUEVA KElpeva.

e Katavornoel 0Tl oL Bewpleg KoL TA ETMUXELPALATA TWV CUYYPOPEWY SEV IPOKUTITOUV
£KTOC MAaLoiou, Kal otL avaduovtal HEoa armo Evay KPLTIKO SLaAoyo pe AAAoug
doocddouc.

e Katavonoel OTL pio EMOPKAC avayvwaon evog dlthocodikol AoyLlkoU KeLHévou Sev
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elvat Suvatn, av o avayvwotng ev avapwtnBel o idlo¢ av cupdwvel pe autd mou
SlapaleLn oxL.

e Avamapdyouv nepimAoko AoyLko/PpIAocodLKA EMIXELPAUATO O LOTOPLKA KEpEVA
anodelyovTag avaxpovioHoUG.

e Eotialouv oto eniyeipnua kot Toug Adyoug tou odnyolv tov Tade n Tov Seiva
ddoodo va €xel pia Bewplia.

Fevikég Ikavotnteg
AapuBavovtag urtoYn TG YEVIKEG LKVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG avaypa@ovTaL OTO
Mapdptnua AutAwuartog kat mapatidevral akodoUSwe) o€ mola / TOLEG A0 AUTEC ATTOOKOTTEL TO HAdNUa;.

Avainitnon, avaAuon kot oOvieon Sedougvwy Kat Sxedlaouog kat Staxeipion Epywv

TTANPOWOPLWY, UE TN XPrioN KAL TWV QmapaitnTwV 2eBaoudG ot SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TEXVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpooaployn o€ VEEC KATAOTAOELG Entibeién kotvwvikrg, emayyeAUatiknig kat ndikng unevduvotntag
AnYn anopdoswv Kot evalodnoiag oe Yéuata @uAou

Autovoun epyaocia AOKNGN KPLTLKNG KO QUTOKPLTLKIG

Ouadikn epyaoia Mpoaywyn TG EAeUdepng, SNULOUPYIKNG KO ETTAYWYLKIG OKEYNG
Epyaoia oe 6tedvég neptBtAlov L.

Epyaoia o€ Stemiotnuoviko meptBaAiov AMeg...

Mapaywyn VEwvV EpEUVNTIKWVY LOEWY s

Me tnv emtuxn oAokANpwaon Tou pabnuatog, ot poltnTEG Ba £XOUV AVATTTUEEL TNV KPLTIKN
TouG LkavoTtnTa kot Ba eivat oe B€on va:
e EfolkelwBoUV e TNV TEXVIKN va BETouv Omolo pthoocodikd keipevo Stafalouv uno
™V BAoavo ¢ KPLTLKAC.
e MabBouv va cuvdlahéyovral Ue to apeABov tng dhocodiag Kal va To UVSEOUVY UE
TO TTAPOV.

(3) NEPIEXOMENO MAGHMATOZ

To nepleyOUevo Tou pabruatog e€aptatal amd Ta {NTAUATA TOU SLampayHatelovTalL Ta KELPEVA TTOU
Ba dapfalovral kabe dopd. Oplopéves dopeg oAokAnpo to e€aunvo Ba adlepwveTal o €va Kol LOVO
kelpevo. H avayvwon/avaluon kaBe kelpévou Ba yivetal, os KABe Meplmtwon, oe MEPLOCOTEPES ATO
pia ouvavtnoels. Metagt autwy neplhapBavovtal ta akolouba:

1. H Apxn) Ttng Mn Avtidaong oto BLBAlo I twv Metda ta Quotkd Tou ApLOTOTEAN.

2. OLKOVOVEG TWV SLAAEKTIKWY QY WVIOUATWY WE LOVTEAQ TUTIKNG AOYLKNG oTa Torika Tou ApLOTOTEAN.
3. H JuAAoyloTikn wg aAyoplBuikn pnxovn ota péoa BLBAla twv Avadutikwy Mpotépwv |.

4. H Apxn tou ArntokAelopévou Tpitou oto BiBAio I twv Metda ta Quatkd Tou ApLOTOTEAN.

5. To mpoPANUaA Twv LEANOVTIKWY EVOEXOLEVIKWY TIPOTACEWV 0To [Tepi Epunveiac Tou ApLoTOTEAN.

6. Kelpeva tng ZTwikNG pLhocodlag oXETIKA PE TIG CUVOAKEG TAUTOTNTAC.

7. Kelpeva pecatwvikwv GAocdPwV OXETIKA LE TNV XPOVIKI AOYLKA.

(4) AIAAKTIKEZ kat MAGHZIAKEZ MEGOAOI - AZIONOTMHZH

TPOMOZ NAPAAOZHZ | MpOOWTO HE TPOCWTIO
Mpdowrno pe mpoowrno, EE amootdoswg
eknaibevon KA.

XPH2H TEXNOAOTFIQN | Xprion H-tdéng

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Atbaockalia, otnv
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Epyacotnpiaki Exnaideuon, otnv Emkovwvia
LE TOUG (POLTNTES

OPrANQZzH AIAAZKAAIAZ

Meplypdgovrar  avaAlutka o0 TPOmoG Kal
uedodbot Stbaokaliag.
Aadé€elg, Sepwvdpla, Epyaotnpiakry Aoknon,
Acgknon  [lebiou, MeAétn & avaduon
BiBAloypapiag, @povriotiiplo, Mpaktikn
(TormoY€étnaon), KAwikn Aoknon, KoAAitexviko
Epyaatiipto, Awadpaotikn Sbaokalia,
EKmatbeUTIKEG ETLOKEWYELG, EKTTOVNON UEAETNG
(project), Zuyypari epyaciac / epyaociwy,
KaAAwteyvikn Snutoupyia, KA.

Avaypd@ovtal oL WPpes UEAETNG TOU oLTNTH
yla kade padnolakn Spactnplotnta Kadwe Kot
0L WPEG un kaedodnNyoUUEVNG UEAETNG CUUPWVA
UE TG apxeG Tou ECTS

Apaotnpiotnra @op ; ;:’.:;'P vzo:’atac
Avayvwaon KELUEVOU UTIO 39 Wwpsg
KaBodnynon.

Mn kaBodnyoupuevn 211 wpsg
MEAETN
YUvoho Mabnpuoatog 250 wpeg

AZIONOTHZH ®OITHTQN
Neptypapn e Stadikaoiag aéloAdynong

Mwaooa AéoAoynang, MéBobdot a&loAdynang,
AlQUOPQWTLKY 1) SUUTIEPACUATLKY, Aokiuaoia
MoMartAri¢  Emidoyric, Epwtrioelc SUvtounc
Anavtnong, Epwrtrioelc Avamtuéng Aokiuiwy,
Enmtiduon lpoBAnuatwv, [panty Epyaocia,
Ekdeon / Avagopd, [lpogopikn Eétaon,
Anuoota Mapouoiaon, Epyactnpiakr Epyaocia,
KAwvikny  EE€taon AoOevoUg,  KaAAwreyvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mpocbloplouéva KpLTHpLo
aéloAdynong kat eav kat ov eivat mpooBdotua
QIO TOUG (POLTNTEG.

Me epyaociec n/kat mpodopikn e€€taon. H yAwooa
a&loAdynong eivat Ta ayyAKa.

To kUpLo kpLtrplo afloAdynang sivat o Babuodg otov
oroio évag pottntic/pa pottitpla ival os B£on va
KOTOVONOEL KOL VO AVaTTapAYEL TIC BE0ELG KL T
ETUXELPNHATO TWV GPLA0COD WV oL AMOYPELS TWV OTOLWY
£KAOTOTE PeAeTwVTAL, EL6LKA péoa amod Ta (Sl Ta
Kelpeva touc. O portntric/tpla Oa pémet va sival os
B£aon va tomoBeTnBel (ekPpAOEL LD TIPOCWTTLKN)
amon) CXETIKA LLE TA MAPATIAVW. Ta KPLTHPLA
a&lohdynong e€nyouvtal otoug doLtnTES/oTLC
doltTpLleg Otav avalapBdavouy Tig epyaaied.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewouevn BiBAloypapia:

1. Kneale, W.C. and Kneale, M., 1962. The development of logic. Oxford University Press.
2. Gabbay, D.M. and Woods, J.H. eds., 2004. Handbook of the History of Logic (Vol. 2009).
North-Holland: Elsevier; mainly from volumes 1 and 2.

Y10 OUYKEKPLUEVO padnpua, ot portnteg/tpieg Ba StaBalouv kpruikd, umd tnv enifAsdn tou

S16A0KOVTOC, Ta KATAOTATIKA KElEVA, OMwCE, yla mapddeypa, ta Meta ta Quotka I Tou

AplototéAn vy tnv Apxfl Tng un Avtidaong, amoomaopato ITwkwv ¢locodwv yla

{NTAUATO TWV KPLTNPLwY TAUTOTNTAC.

- Zuvaen erotnuovika eptodika: History and Philosophy of Logic, Studia Logica.

66



COURSE OUTLINE ON TOPICS IN “HISTORY OF ANCIENT AND MEDIEVAL LOGIC”

(1) GENERAL

SCHOOL

School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT

History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate
COURSE CODE | HPL2 | SEMESTER | 3™
COURSE TITLE | Topics in History of Ancient and Medieval Logic
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded. for separate compfments of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Critical reading of texts under the guidance of the teacher 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS649 (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

Each time it is taught, the course focuses on one or two of the topics mentioned in the
description of course L4 (History of Logic) and delves deeper into them than can be
donein L4.

Upon successful completion of the course, students will be:
¢ Able to connect some of the more general philosophical and logical issues presented
in L4 with specific texts.

¢ Able to understand that the theories and arguments of the authors do not arise in
isolation but emerge through a critical dialogue with other philosophers.

e Able to understand that a sufficient reading of a philosophical logical text is not
possible if the reader does not question whether he/she agrees with what he/she
reads or not.

e Able to reproduce complex logical/philosophical arguments in historical texts,
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avoiding anachronisms.
e Able to focus on the argument itself and the reasons that lead such-and-such
philosopher to have a particular theory.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their critical
abilities and will be able to:

¢ Familiarize themselves with the technique of subjecting any philosophical text they read
to critical scrutiny.

® Learn to engage in dialogue with the history of philosophy and connect it to the
present.

(3) SYLLABUS

The content of the course depends on the issues addressed by the texts that will be read each time.
Sometimes an entire semester will be dedicated to one text. In all cases, the reading/analysis of a text
will take place over several sessions. Among these issues are the following:
1. The Principle of Non-Contradiction in Book Gamma of Aristotle's Metaphysics.
The rules of dialectical arguments as models of formal logic in Aristotle's Topics.
Dialectics as an algorithmic machine in the middle books of Aristotle's Prior Analytics |.

The problem of future contingent propositions in Aristotle's On Interpretation.

2
3
4. The Principle of Excluded Middle in Book Gamma of Aristotle's Metaphysics.
5
6. Texts from Stoic philosophy regarding conditions of identity.

7

Texts from medieval philosophers concerning temporal logic.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.

USE OF INFORMATION AND | Use of e-class
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload

The manner and methods of teaching are Guided reading of a text 39 hours
described in detail.
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Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Studying on one’s own 211 hours

Total for the course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

With assignments and/or oral examination. The
language of assessment is English.

The main evaluation criterion is the degree to which a
student can understand and reproduce the positions
and arguments of the philosophers whose views are
being studied, especially through their own texts. The
student should be able to take a stance (express a
personal opinion) on these matters. The assessment
criteria are explained to the students when they
undertake the assignments.

(5) ATTACHED BIBLIOGRAPHY

- Suggested Literature:

1. Kneale, W.C. and Kneale, M., 1962. The development of logic. Oxford University Press.
2. Gabbay, D.M. and Woods, J.H. eds., 2004. Handbook of the History of Logic (Vol. 2009).
North-Holland: Elsevier; mainly from volumes 1 and 2.

In this particular course, students will critically read, under the supervision of the instructor,

foundational texts on these issues such as Aristotle's Metaphysics Book Gamma for the

Principle of Non-Contradiction, and excerpts from Stoic philosophers on issues related to

the criteria of identity.

- Relevant scholarly journals: History and Philosophy of Logic, Studia Logica.
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NEPITPAMMA MAOGHMATOZ «PHILOSOPHY OF LANGUAGE» (GR)

(1) TENIKA

ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
OWooodiag, Akadnuio ABnvwv

TMHMA | (oto EKMA) lotoplag kat Dilocodiag tng Emotiung

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOHMATOZ | HPL3 | EEAMHNO 2MOYAQN | [

TITAOZ MAGHMATOZ | Philosophy of Language

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTLKEG UOVAOEG QITOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padriuaroc .. Aladéeig, Epyaotnplakéc Aokrioels K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC QITOVEUOVTAL EVIALA VLo TO CUVOAO TOU o UATOG MONAAEZ
. ., , , AIAAZKAANIAZ
avaypayte ti¢ eBdouadiaiec wpeg Stdaokaliog kat to cuvolo Twv
TULOTWTIKWVY ovadwv
AloAE€eLg 3 10

MpooVéate oepéq av ypelaotel. H opyavwan dtdaokadiag kat ot
SL6aKTIkEG UETOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAOGHMATOZ | ElSikou urtoBaBpou

yevikoU untoBadpou,

£L61kov unoBadpou, elbikevang

VEVIKWY YVWOEWV, avamtuéng Seélotntwy

MPOAMAITOYMENA MAGHMATA: | —

FAQZ3A AIAAIKAAIAS kat | AyyAwr

EZETAZEQN:
TO MAOGHMA NPO:Z®MEPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS650 (umd kataokeun)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta Ladnolakd AmOTEAECUATH TOU UATILATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KA LKAVOTNTES
kataAAndou enutédou mou Ja AIOKTHOOUV OL (POLTNTEG UETA TNV ETILTUXT) OAOKArpwaon Tou padripuatog.
JuuBouleurteite to Mapaptnua A
o [Ieptypacpri tou Emunédou twv Madnotakwv AnoteAeoudtwy yia kade éva kUkAo omoubdwv oUupwva ue to MAaioto
lMpoadvtwv tou Eupwnaikou Xwpou Avwrtatng Eknaidevang
o [leptypapikoi Aciktes Emunébwy 6, 7 & 8 tou Eupwrniaikou MAatoiou Mpoaoviwv Awa Biou Madnong kat to lMapaptnuo B
o [lepiAnmtikog 06nyo¢ cuyypapric Madnolakwyv AoTEAEGUATWY

AvTikelpeva Tou pabnpartog eivat adevog o yevikog Grhocodikog mpofANUATIONOG YLa TN
YAWOoOoO KoL TO vONUa Kol adETEPOU OL ONUACLOAOYIKEC KAl AOYLKEG LOLOTNTEG SLadOpwVv
KOTNYOPLWV EKPPACEWV TWV PUCLKWY YAWGOWV. IKOTIOC TOU HaBuaTog sival va
yvwpioouv ol poltnTEG TPOodATES KoL CUYXPOVEC Tipooceyyloelg og dtadopa BEpata mou
UTIAYOVTOL OTOV XWPO aUTO. ETOL, TO HABNUA £XEL XOUPAKTPO CUCTNHATLKO KOL OXL LOTOPLKO®
nieploplopévn dnAadn elval n avadopd os pLhocodouc ou £Znoav TpLV amno ta PECO ToU
20 awwva.

Me tnv emtuxr oAokANpwaon Tou Habrnuatog ot poltnteg Ba £xouv
e yvwploel pla oepd anoPewv os KeVIplka ntriuata dthocodiag tng yAwooaog
®  KOTOVOHNOEL TIC EVVOLEG TIOU XPNOLUOTIOLOUVTAL YO TNV TIPAYUATEUCT TWV
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INTNUATWY AUTWV

®  LEAETNOEL TA ETILYELPHOTO TIOU OVATTUGCOUV OL UTTOOTNPLKTEG TWV Sladopwv
andPewv

e avtiAndBel tic oxéoelg avapeoa otn pthocodia tng YAwooag Kal Tn AoyiKr).

Fevikég IkavotnTeg
AapuBavovtag urtoYn TLG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG AVaypapovVTalL oTo
Mapdptnua AutAwuatog kot mapatidevral akoAdoUdwe) o€ moLa / TOLEG A0 AUTEC ATTOOKOTTEL TO HAdnua;.

Avainitnon, avaAuon kot oOvieon Sedougvwy Kat Sxedlaouog kat Staxeipton Epywv

TTANPOWOPLWY, UE TN XPrioN KAL TWV AmapaitnTwV 2eBaoudG ot SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TEXVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpocaployr) O€ VEEG KATAOTATELG Enti&elén kowwvikrig, emayyeAUaTIkic Kot nOkr¢ umeuBuvotnTag
AnyYn anopaocewv kat evatodnoliag oe Féuara eUuAou

Autovoun epyaocia AOKNGN KPLTLKNG KL QUTOKPLTLKIG

Ouadikn epyaoia Mpoaywyn TG EAeUepng, SNULOUPYLKNG KO ETTAYWYLKIG OKEYNG
Epyaoia o€ 6tedvég neptBtAlov L.

Epyaoia oe Siemiotnuoviko neptBaiiov AAAgg...

Mapaywyn VEwv epeuvnTuikwy tbEwV s

Me tnv emtuyn oAokAnpwon tou pabnpatog, oL doltnTéG Ba xouv aVatTUEEL TNV KPLTLKN
ToUG LkavoTtnTa Kot Ba eivat o B€on va:
e petayelpilovral EVVOLEC TTOU XpnoLomoloUvTal EVPEWG aTn cuyxpovn ¢dlhocodia
®  EVTAOOOUV TN HEAETN INTNUATWY PLAOCODLKAG AOYLKN G O€ £va eVPUTEPO TTAALCLO
dhocodikol mpoBAnpaATIOUOU yia Th YAWooo
o afloloyoUv avTlTBé eva emIyeLpraTa
e ££POUV TIWGE OPYAVWVEL KAVELC TN OKEYN TOU yLo VO OVTLUETWTToEL 0pBoAOYLKA KoL
CUCTNUATLKA KamoLo {ntnua (avaAlovtdg to o S1ddopes MAEUPEC, ATOTILWVTAS
CUYKPLTIKA TLG EVOAAQKTIKEG SUVOTOTNTEC KATL.).

(3) NEPIEXOMENO MAGHMATO2

To meplexOEeVO TOU pabrpatog Sev eival to 1810 kabe dpopd mou Sddoketal. Ouwg pia
evOEIKTIKA UAN elvat n akoAouOn:

1. Elcaywyn: BaolKEG EVVOLEG (TPOTAOLAKO TEPLEXOMEVO, OUVONKeG aAnBeLag KATL.).

2. H 8ldkplon tou Frege avAapeoa oTo vonua Kot tTnv avadopd.

3. H Bewpla tou Russell yla LG oploTikég mepLlypad£G Kol aVILPPROELG O AUTH.

4. H arnoyn tou Russell otL ta kUpLa ovopata sival cuvtopoypadieg oploTIKWY TepLypodpwy
Kat n anoyn tou Kripke 6tL elval akoauntol avadopeis.

5. Elval to «umapyel» katnyopnua; H AoyLlkoonUaoLOAOYLKI €VVOLA TOU KATNYOP LOTOG.
6. OL UTtOBETIKOL AGYOL TOU TIPay LOTLKOU.

7. OLumoBeTikol AdyoL Tou avTiBeTOU MPOC TO TPAYHATIKO.

8. OL potaoelg mou anodibouv PuxovonTIKEG OTACELG.

9. NpwLpog Kol botepog Wittgenstein.

10. H 6€0n tou Quine yla TV anpoodloplotia TnG LeTadpacnc.

11. OL Bswpliec onuaoiog katd tov Davidson.

12. O1 Bewpleg onuaoiog katd tov Dummett.

13. Oswpleg yla ta OpALOKA EVEPYHLATAL.

(4) AIAAKTIKEZ kot MAOHZIAKEEZ MEGOAOI - AZIOANOMHzZH

TPOMNOZ NAPAAOZHS | Mpoowmo e MPOoWTOo
lMpoowrto e mpéowmno, EE amootacews
eknaidevon KA.

XPHZH TEXNOAOTIQN | Xprion H-téénc
MAHPO®OPIAS KAI ENIKOINQNIQN
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Xprian T.M.E. otn Aldackalia, otnv
Epyaotnplakn Exknaibevon, otnv Entkovwvia
UE TOUG POLTNTES

OPrANQZzH AIAAZKAAIAZ , ®oprog Epyaciag
Meptypagovral  avaAuTikd O TPOTOG  Kout Apagtnpiotnta E§aurivou

£00601 Stbaokaliag. A .
! ¢ AloAEEeLg 39 wpeg

Aadé€elg, Sepwvapla, Epyaotnpiakry Aoknon,
Aoknon  [eSiou, MeAétn &  avdiuon Mn kaBodnyoupuevn 211 wpsec
BiBAwoypapiag, @povrotijpto, MpakTikn He )\étn

(TomoY€étnon), KAwikn Aoknon, KoAAitexviko
Epyaatiipto, Awadpaotikn Sbaokalia,

EkmaubeuTIKEG ETLOKEWYELS, EKTTOVNOn UEAETNG

(project), Zuyypan epyaciac / epyaciwy,
KaAAwteyvikn Snutoupyia, K.AT.

Avaypd@ovtal oL wpes UEAETNG TOU @OoLTNTH

yla kade padnoiakn Spactnplotnta kKadwe Kot
0L WPEG un kaedodnNyoUUEVNG HEAETNG CUUPWVA

UE TG apxEc Tou ECTS

YUvolo MaBrpartog 250 wpeg

AZIOAOTHZH ®OITHTQN | Me kat’ oikov e€€taon (Sivovtal Bépata kat ot
Nepypan e dtadwasiag agioAdynong dorTtnTEC/DOLTATPLEC TTPETEL VAL HEPOLV TIG ATIAVTHOEL

rwooa AfoAdynone, Médobot a&oéynong, | TOUG OE deka mepimouv pepeg). H ylwooa a§lohdynong
Awpoppwrikr} 1 Supnepaocpaticr, Aokwaoia | gival TOL AyYALKA.

MoAanAn¢ Emdoynig, Epwtroelg Zuvtoung
Anavtnong, Epwtrioels Avamrtuéng Aokuyuiwy,
Enidvon [lpoBAnuatwv, [panty Epyaoica,
Ek¥eon / Avagopd, [lpogpopikn Eéétaon,
Anuooia Mapouaciaon, Epyactnpiakn Epyacia,
KAwikri  E€étaon  Aoevols, KaAlreyvikri | TO KUpPLO KPLTAPLO aloAdynong eival o Babudg otov

Epunveia, AMn / AMeg ormoio évag ¢potnTAC/ Ui GoLTATPLO KATOVOEL TIG
Avagépovtal pntd mpoobLloplopEva KpLTrpLa éVVOLEC, LES OLT!C'JLIJELC Katta ERLXSLPV']HOITOL mouv
agloAdynong kou edv kat rou givan mpooBdowua | ITAEKOVTOL O Eval (TN KO UTTOPEL val XELPLOTEL TIG
N6 TOUG poLTNTES. £VVOLEC yLOL vaL ApOPWOEL LA TIPOCEYYLON OE QUTO.
EmumAéov kpltrpla eivat o Babuog e€olkeiwong pe t
BBAloypadia, n kaAn doun Katd TNV avantuén evog
B£u0TOG, N TUXOV MPWTOTUTILA KATL. Tal KpLTpLa
afloAoynong e€nyouvtal otoug GoLtnNTEG/OTLIG
doLTATPLES TIPLY aTto TNV £€€TAON.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- llpotewduevy Biflioypagio: QUG eyyepidla o1 @o1TNTEG/POLTTPLEG UTOPOVV VL
YPNOLOTOU|COVV TaL EENG:

1. W. Lycan. Philosophy of Language: A Contemporary Introduction. 3" edition. New York:
Routledge, 2019.

2. A. Grayling (ex®.). Philosophy: A Guide through the Subject. O¢bopén: Oxford University
Press 1995 kat 1998. Ta kepahaia yia tn Oocodia g NMwooag kat yia t Ohocodikn
NoyKn.

3. B. Hale kat C. Wright (ekd.). A Companion to the Philosophy of Language. O&$opén:
Blackwell, 1999.

- Juvaen emotnuovika ieptodika: Mind, Linguistics and Philosophy.
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COURSE OUTLINE OF “PHILOSOPHY OF LANGUAGE"

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | HPL3 | SEMESTER | 3rd

COURSE TITLE | Philosophy of Language

INDEPENDENT TEACHING ACTIVITIES

. . WEEKLY
if credits are awarded. for separate compfments of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole HOURS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS650 (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The course deals, on the one hand, with general philosophical discussions of language and
sense and, on the other, with the semantic and logical properties of various categories of
expressions in natural languages. It aims to acquaint students with recent and
contemporary approaches to a range of topics that belong in this area. So the course has a
systematic, rather than historical, character; that is, there is limited coverage of
philosophers who lived before the mid 20" century.

Upon successful completion of the course, students will have
e known various views on central issues in philosophy of language
e understood the concepts that are used when one examines those issues
e studied the arguments put forward by those who support the various views
e realized what the relations are between philosophy of language and logic.
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General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ..

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their critical
abilities and be in a position to

e handle concepts that are widely used in contemporary philosophy

e include the study of issues of philosophical logic in a context of broader
philosophical reflection on language

e evaluate opposed arguments

e know how one organizes one’s thought in order to tackle an issue rationally and
systematically (by analyzing it into various aspects, comparatively assessing the
alternative possibilities, etc.).

(3) SYLLABUS

The content of the course will not be the same every time it is taught. An indicative structure
is, however, the following:

1. Introduction: basic concepts (proposition, truth-conditions, etc.).

2. Frege’s distinction between sense and reference.

3. Russell’s theory of definite descriptions and objections to it.

4. Russell’s view that proper names are abbreviations of definite descriptions and Kripke’ s
view that they are rigid designators.

5. Is “exists” a predicate? The logico-semantic concept of a predicate.

6. Indicative conditionals.

7. Subjunctive conditionals.

8. Reports of propositional attitudes.

9. Earlier and later Wittgenstein.

10. Quine on the indeterminacy of translation.

11. Davidson’s theories of meaning.

12. Dummett’s theories of meaning.

13. Theories about speech acts.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.

74



USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of e-class

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
Studying on one’s own 211 hours
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Examination at home (questions are set, and students
have to bring their answers back in about ten days).
The language of assessment is English.

The main criterion of assessment is the degree to
which a student understands the concepts, views and
arguments involved in an issue and can use the
concepts in order to articulate an approach to it.
Additional criteria are the degree of familiarity with
the literature, good structure in the discussion of a
topic, any originality, etc. The criteria of assessment
are explained to the students before the examination.

(5) ATTACHED BIBLIOGRAPHY

- Suggested Literature: Students can use the following as textbooks:

1. W. Lycan. Philosophy of Language: A Contemporary Introduction. 3" edition. New York:

Routledge, 2019.

2. A. Grayling (ed.). Philosophy: A Guide through the Subject. Oxford: Oxford University
Press, 1995 and 1998. The chapters on Philosophy of Language and on Philosophical Logic.
3. B. Hale and C. Wright (eds). A Companion to the Philosophy of Language. Oxford:

Blackwell, 1999.

- Relevant scholarly journals: Mind, Linguistics and Philosophy.
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NEPIFPAMMA MAGHMATOZ «TOPICS IN HISTORY OF MODERN LOGIC» (GR)

(1) TENIKA

ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
OWooodiag, Akadnuio ABnvwv

TMHMA | (oto EKMA) lotoplag kat Dilocodiag tng Emotiung

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOHMATOZ | HPL4 | EZAMHNO INOYAQN | 4°

TITAOZ MAGHMATOZ | Topics in History of Modern Logic

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAééeig, Epyaotnplakes AoKNoeLs K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LOVASEC QITOVELOVTAL EVIALX VLA TO OUVOAO TOU UaBNUaTOG MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot to aUVoAo Twv AIAAZKANIAZ
TUOTWTIKWV Uovadwv
AtoAE€eLc 3 10

MpooVéate oelpeq av ypelaotel. H opyavwan Stdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOULOTTOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | l'evikoU urtoBaBpou

yevikoU urtoBadpou,

£L6Lkov unoBadpou, elbikevang

VEVIKWVY YVWOEWV, avantuéng SeElotritwy

MPOAMAITOYMENA MAGHMATA: | —

FAQEZA AIAAZKAAIAS ko | AyyAn

EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS651/ (umd Kataokeun)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AntoteAécpata
Meptypdpovral Ta padnolaka amoTEAETUATA TOU UOTUATOG Ol CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Sa AITOKTTOUV OL (POLTNTEG UETA TNV ETULTUXT] OAOKANpwOoN Tou HadriuaTog.
JupuBouleuteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnotakwv AnoteAeoudtwy yla kade éva kUkAo omouvdwv cUupwva ue to MAaioto
Mpoadévtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevong
o [leptypapikoi Agikteg Ennédwy 6, 7 & 8 tou Eupwmaikou MAataiou lMpoodviwv Awa Biou Madnaong kat to Mapaptnuo B
o [lepiAnmtikg O6nyos auyypapric Madnolakwyv AloteAeoudtwy

TUpdwva pe Tov . Kant, n Aoytkn dev gixe KAVEL KAVEVO OUCLACTIKO Bra Tpoodou o Tov
ApLOTOTEAN £WG KO TIC LEPEG TOU. MapdAn TNV onpaocia twv Nouwv e ZkéYng tou G.
Boole (1854), oL teplocotEPOL LOTOPLKOL TNC AOYIKNG GUDWVOUV OTL N VEOTEPN AOYLKN
€KKIVEL e Tov Gottlob Frege, katl 1o cuykekpluéva e Tnv Idsoypapio (1879). I1o uabnua
aUTO Ba Slatpétoupe Toug MALov BepeAlwdelg oTaBUOUG TNG CUVAPTIOOTIKNG AUTAG
TEPLOSOUL TN avBpwrivng okeYPng, n omola HeTETPEPE TNV AOYIKI), KOTA TNV amootpodr)
tou W. O. Quine, amo éva cnUAvTLKO, TTou ATav HEXPL TOTE, o éva amoudaio medio ¢
doocodiag. Oa avadepBoupe kat Ba avamtufoupe o abpEG YPAUUEG: (1) TNV anomneLlpa
tou Frege kat tou Russell va Bepehiwoouv mdvw otnv vedkomn ouBoAwkr/pobnpuotikn
Aoykn Ta pabnuatikd, (2) ta Aoyiko-onpoactoloyikd mapadota mou avékuay, (3) Tnv
anonelpa tou popuaAlopol tou Hilbert aAAd kal Tou AoyKLoPOU Kal EEMEPAOTEL N

niponyoupevn anokaloluevn «Kplon twv BepeAiwv», (4) tnv onupacio Twv Bewpnudatwy pn
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mAnpotntag tou K. Godel kat Tng anodeleng Turing. Edv umdpxel meplBwplo, Ba Sou e Kal
TO TG TA TEXVLKA epyaleia TNG podnuatikng/oupBoAikr ¢ AOYLIKAG KATEGTN oAV TO
évauopa/unopfabpo mavw oto onoio yevvnBnke n vedtepn dlhocodikr AoyLkn.

Me tnv emnwtuyr oAokArpwon Tou pabnuatog ot pottntég Ba €xouv

®  ATIOKTIOEL L0 ELKOVO TOU TIAQLOLOU TIOU YEVVNOE TNV VEOTEPN AOYLK).

e Katavonoel Tig BAOLKEC APXEC TIWG TEXVLKEC TWV pabnuatikwy Bgpediwoav tnv
VEOTEPN AOVIK).

®  ATOKTAOEL pLa BACLKN YyVWON TWV KOLVOTOULWYV TG AOYLKAG Tou Frege kat tnv
YupPOoALKAG AOYLIKAG eupUTEPQ.

e  KoTavoroeL To ylati n mapandavw Ut pEe T000 pnEKEAEUON e e PATELS OXL
povov otnv Aoyikn Kat ta MaBnuoatikd aAlda kot tnv Qhocodia ev yEVeL

o  AvtiAndBel otTL To peyaAUTepPO PEPOC TNG VEOTEPNG AOYLKAG NTAV OTOTEAECHA TNG
Kpiong twv OgpeAiwyv Kal TNG MPOoTIABELNG VA UTIEPKEPACTOUV.

Fevikeég IkavoTnteg
AauBavovtag urtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VXL EXEL ATTOKTIOEL O TTTUXLOUXOG (OMTWG AUTEG aVaypAPOVIAL OTO
Mapdptnua AutAwuartog kot mapatidevral akodoUSwc) o€ mota / TOLEG QIO AUTEC ATTOOKOTTEL TO HAdnua;.

Avalnitnon, avadvon kat ouvdeon Sedougvwy kat 2xebLaouog kat Staxeipton Epywv

TANPOPOPLWY, LE TN XPHON KAl TWV AIapaiTNTWY JeBaoudg otn SLaAPOPETIKOTNTA Kot aTNY OAUTTIOALTIOULKOTNTAL
TEXVOAoyLwV 2eBaoudg oto puaotko neptBailov

lpooapoyr O€ VEEG KATAOTHOELG Entibelén kowwvikrig, emayyeAUaTikic kot nOkr¢ uneuBuvotnTag
Afyn anopdcewv Kot evatodnaiag oe éuata @uAou

Autovoun epyaoio A0OKNON KPLTIKIG KL UTOKPLTIKAG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL EAYWYLKIG OKEYNG
Epyaocia oc 6iedvég neptBaAdlov L

Epyaoia oe Stemotniuoviko neptBaAlov AlAgg...

Mapaywyn VEwV EPEUVNTIKWV LSEWYV e,

Me tnv emtux oAokAnpwaon Tou pabnuatog, ol poltnTEG Ba £xouv avamTUEEL TNV TEXVIKN
LKaVOTNTA Va Xelpiovtal T akoAouBa:
e |kovdtnTa vo e0TLAOUV OTNV EUPELD ELKOVA KOl OXL OTLG AETTTOUEPELEG.

® |KovoTNTO VO TOTTOBETOUV TIC AMOWELG KOl TAL ETILXELP LOTO OTO LOTOPLKO TOUC
mAaiolo.

e |kavétnta va avayvwpllouv tig Bewpleg wg Tpomoug emiduong adle€odwy.

® |KOovOTNTO VO AVAITAPAYOUV SLXOYVWHLEG KOl KPLTIKOUC SLaAOyoug HETa ammd POAOUG
o€ oulNTHOELG LETALL TOUC Kal e ToV SL8AoKovTa.

®  ALOAEKTLKEG APETEG.

(3) MNEPIEXOMENO MAGHMATO2

OO NOOULL B WN K

. 2tolxela tng I6eoypadiag Tou Frege.

. Ztolxeia Tou cuotiuatog twv Principia Mathematica twv Russell/Whithehead.
. 2Tolxela Oswplag TuvOAwv.

. Ta Aoyiko-onpactoloyikd mapadofa os kaBe éva amd ta (1-3) / A pépocg.

. Ta Aoyiko-onpactoloyikd mapdadofa oe kaBe éva and ta (1-3) / B pépog.

. H anonelpa BepeAiwong Twv HoONUATIKWY 0TNV AOYLKH €V YEVEL.

. QopuaAiopog (Oswpia — Metabewpia).

. Mn mAnpotnta / A pépog

. Mn mAnpotnta / B puépog

10. Tueivat pa pnxavn Turing.
11. Mn anodavolpdtnta.
12. AntokAivouoeg AoykéG. Kivntpa miocw amd tnv BepeAiwon Toug.
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| 13. MaOnuatikn Adoyikr — Dhocodikr AoyLKn.

(4) AIAAKTIKEZ ko MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMOZ NAPAAOzHZ
Mpdéowrno pe npoowrno, EE amootdoswg
ekmaidevan KA.

MpOOowWMo e MPOCWTIO

XPHZH TEXNOAOIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Atbaockalia, otnv
Epyaotnpiakn Exknaibevon, otnv Emttkowvwvia
UE TOUG OLTNTEG

Xprion H-tagng

OPrANQzH AIAAZKAAIAZ

Meptypagovtat avaAutikd o0 TPOMoOG Kot
uédobot Stbaockaliag.
Aadé€elg, Seuwvapla, Epyaotnpiakn Aocknon,
Aoknon  Mediou, MeAétn & avdAuon
BiBAoypapiag, @povriotiplo, Mpaktikn
(TortoO€tnan), KAwukry Aoknon, KoaAAiteyviko
Epyaotripto, Aabpaotikn Sbaokalia,
EKTToUOEUTIKEG ETLOKEWELS, EKTTOVNOn UEAETNG
(project), Zuyypapn epyaciag / epyaciwy,
KaAAwteyvikn dnuioupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU @oLtnTh
yla kade padnotakn Spaotnptotnta kKadwe Kot
oL WPEG Un kadobNyoUEVNG UEAETNG CUUPWVA
UE TI¢ apxég Tou ECTS

. ®doprog Epyaciag
Apaotnplotnta T
AloAE€eLg 39 Wwpeg
Mn kaBodnyolpevn 211 wpeg
HEAETN
JUvolo Mabnpuartog 250 wpeg

AZIOAOTHZIH OOITHTQN
NMeptypapn e Stadikaoiac aéloAdynong

Mwaooa AéoAdynang, MéBobdot a&loAdynang,
AlQUOPQWTLKY 1) SUUTIEPACUATLKY, AoKiuaoia
MoMartAri¢  Emidoyrig, Epwtrioelg Z0vtoung
Anavtnong, Epwtrioelc Avamtuéng Aokuyiiwy,
Enmtiduon lpoBAnudtwv, [panty Epyaoia,
Ek¥eon / Avagopd, [lpogopikn Eéétaon,
Anuoota Mapouoiaon, Epyactnpiakr Epyacia,
KAwvikny  EE€taon AoOevoUg,  KaAAwreyvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mpoobloploUéva KpLTrpLa
aéloAdynong kat eav kat rou eivat mpooBdotua
Q7o TOUG POLTNTEC.

Me ypartr telkn e€€taon mou epltAapBavet abevog
Bépoata Bewplag Kal abeTEPOU OTOXEUHEVA
gpwTNUATA Katavonong. H yl\wooa afloAdynong eivat
TO Ay YALKA.

To kUpLa kpLtpla aloAoynong eivat o Babuog otov
ormolo évag dpotrtntrg/uLa dolTATPLA KATAVOEL TIG
TEXVIKEG KAl PLAOCODLKEG EVVOLEG TIOU EUTAEKOVTAL O
£va Bpa kot o BaBuodg otov omolo sival os B€on va
QIaAVTA oTa ELOIKA EPWTALATA XELPLOUOU
eMelpNUaTwy. Ta KkpLtipla afloAdynong eEnyouvral
oToug doltnTec/oTig hoLTATPLEG TIPLV amd TV e€€Taon.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. Kneale, W.C. and Kneale, M., 1962. The development of logic. Oxford University Press.
2. Gabbay, D.M. and Woods, J.H. eds., 2004. Handbook of the History of Logic (Vol. 2009).
North-Holland: Elsevier; mainly from volumes 3 and 5.

- Juvaen emotnuovika ieptodika: History and Philosophy of Logic, Studia Logica.




COURSE OUTLINE OF “TOPICS IN HISTORY OF MODERN LOGIC”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | HPL4 | SEMESTER | 4™
COURSE TITLE | Topics in History of Modern Logic
INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awarded for separate components of the course, e.g.

lectures, laboratory exercises, etc. If the credits are awarded for the whole TI:_IA(;::::G CREDIRS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS651/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

According to Immanuel Kant, logic had not made any substantial progress from Aristotle
until his time. Despite the significance of George Boole's Laws of Thought (1854), most
historians of logic agree that modern logic begins with Gottlob Frege, particularly with his
Ideography (1879). The course aims to explore fundamental milestones of this exciting
period in human thought.

The course will cover the following topics:

1. Frege and Russell's attempt to establish a foundation for mathematics based on the
novel symbolic/mathematical logic.

2. The logical and semantical paradoxes that arose.
3. Hilbert's attempt at overcoming the previous so-called "Crisis of Foundations."

4. The significance of Kurt Godel's incompleteness theorems and Turing's proof. If time
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permits, the course will also touch upon how the technical tools of
mathematical/symbolic logic became the catalyst/background for the emergence of
modern philosophical logic.

Upon successful completion of the course, students will have:

Gained an understanding of the framework that gave rise to modern logic.

Comprehended the basic principles of how mathematical techniques underpinned
modern logic.

Acquired fundamental knowledge of the innovations of Frege's logic and of Symbolic

Logic in general.

Understood why the above developments were so revolutionary, with implications
not only in logic and mathematics but also in philosophy in general.

Realized that much of modern logic resulted from the Crisis of Foundations and the
efforts to overcome it.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed the technical skills
to handle the following:

Ability to Focus on the Big Picture: Capable of focusing on the broader picture
rather than getting lost in details.

Ability to Contextualize Views and Arguments: Proficient in placing theories and
arguments within their historical context.

Recognition of Theories as Problem-Solving Devices: Able to recognize theories as
ways of addressing challenges or problems.

Ability to Reproduce Disagreements and Critical Dialogues: Proficient in
reproducing disagreements and engaging in critical dialogues through roles in
discussions with peers and the instructor.

Dialectical Virtues: Developed dialectical virtues, which may include skills such as
reasoned argumentation, critical thinking, and effective communication in
discussions and debates.

(3)

SYLLABUS

1. Elements of Frege's Ideography:

o

Focuses on Gottlob Frege's work, particularly his Ideography, exploring key concepts
and principles in Frege's philosophy of logic and language.

2. Elements of the Principia Mathematica by Russell/Whitehead:

(e]

Examines the system developed by Bertrand Russell and Alfred North Whitehead in

80



their Principia Mathematica, a groundbreaking work in the foundations of mathematics.

3. Elements of Set Theory:
o Covers foundational aspects of set theory, a branch of mathematical logic that studies
sets, their properties, and relationships.
4. Logical-Semantic Paradoxes in Each of (1-3) / Part A:
o Discusses logical and semantic paradoxes arising from the topics covered in (1-3).
5. Logical-Semantic Paradoxes in Each of (1-3) / Part B:
o Continues the discussion of logical and semantic paradoxes.
6. The Attempt to Ground Mathematics in Logic in General:
o Explores efforts to establish a logical foundation for mathematics, including discussions
on the philosophical underpinnings of this endeavor.
7. Formalism - Theory vs. Metatheory:
o Examines the concept of formalism, distinguishing between the formal theories and the
metatheoretical considerations about these theories.
8. Incompleteness / Part A:
o Addresses the concept of incompleteness in formal systems, exploring their limitations
and theorems related to this phenomenon.
9. Incompleteness / Part B:
o Continues the exploration of incompleteness, delving deeper into the implications and
consequences of incompleteness theorems.
10. What is a Turing Machine:
o Introduces the concept of a Turing machine, a theoretical model of computation
fundamental in the study of computability theory.
11. Undecidability:
o Explores undecidability, the concept that certain problems or propositions cannot be
decided within a formal system.
12. Deviant Logics. Motivations behind their Foundations:
o Examines deviant logics, discussing alternative logical systems and the motivations
behind their development.
13. Mathematical Logic - Philosophical Logic:
o Differentiates between mathematical logic and philosophical logic, discussing their
roles, distinctions, and intersections in logical studies.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.

USE OF INFORMATION AND | Classroom
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS ®oprog Epyaciag

The manner and methods of teaching are Apagtnpiotnta E€aurivou
described in detail.

Lectures, seminars, laboratory  practice, Lectures 39 hours
fieldwork, study and analysis of bibliography, Studying on one’s own 211 hours

tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.
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Total for the course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The assessment will consist of a written final exam,
encompassing both theoretical topics and targeted
questions for understanding. The evaluation language
will be English.

The main evaluation criteria include the extent to
which a student comprehends the technical and
philosophical concepts involved in a given topic.
Additionally, the assessment considers the ability to
respond to specific questions that involve the handling
of arguments. Evaluation criteria will be thoroughly
explained to students before the exam.

(5) ATTACHED BIBLIOGRAPHY

- Suggested Literature:

1. Kneale, W.C. and Kneale, M., 1962. The development of logic. Oxford University Press.

2. Gabbay, D.M. and Woods, J.H. eds., 2004. Handbook of the History of Logic (Vol. 2009).

North-Holland: Elsevier; mainly from volumes 3 and 5.

- Relevant scholarly journals: History and Philosophy of Logic, Studia Logica.
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NEPIFPAMMA MAGHMATOZ «TOPICS IN PHILOSOPHY OF LOGIC / PHILOSOPHICAL LOGIC»
(GR)

(1) TENIKA

ZXOAH | Octikwv Emotnuwy, EKMA / Ebappoopuévwv Mabnuatikwy
kat Quokwv Erotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
Ouwoocodliag, Akadnuia ABnvwv

TMHMA | (oto EKMNA) lotopiag kat Dlocodiag tng Emotiung

EMNINEAO ZNOYAQN | MeTamtuxLako

KQAIKOZ MAOHMATOZ | HPL5 | EEAMHNO 2MOYAQN | A’

TITAOZ MAGHMATOZ | Topics in Philosophy of Logic / Philosophical Logic

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TTEPIMTWON TTOU OL TILOTWTLKEG UOVAOEG QITOVEUOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAgéeLg, Epyaotnplakég AoKraels KA. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVELOVTOL EVIALN VIO TO CUVOAO TOU UATHUATOG MONAAEZ
avaypayte tic eBdouadiaisc wpeg Stbaokaliag kot To aUVoAo Twv AIAAZKANIAZ
TUOTWTIKWVY povadwv
Aloé€eLg 3 10

Mpood€éate oelpég av xpetaotel. H opyavwon dtbaokadiag kat ot
SL6aKTIKEG UETOSOL TTOU XPNOLLOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | EiSikeuong

yevikoU untoBadpou,

eLblkou unoBadpou, eldikevong

VEVIKWY YVWOEWV, avamtuéng Seélotntwy

MNPOAMNAITOYMENA MAOHMATA: | —

FAQZ3A AIAAIKAAIAS kat | AyyAwr
EZETAZEQN:

TO MAGHMA MNPOZ®EPETAI ZE | Nat
OOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS652/ (umd kataokeun)
MAGHMATOZ (URL)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta Ladnolakd AmOTEAECUATH TOU UATILATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KO LKAVOTNTES
KataAAnAou enutéSou mou Ja AITOKTIGOUV OL QPOLTNTEG UETA TNV ETILTUXT OAOKAPpWON TOU UABHUATOG.
JuuBouleurteite to Mapaptnua A
o [Ieptypacpr tou Emunédou twv Madnotakwv AnoteAeoudtwy yia kade éva kUkAo omouvbwv oUupwva ue to MAaioto
Mpoadvtwy tou EvpwnaikoU Xwpou Avwtatng Exknaibevong
o [leptypapikoi Acikteg Emunébwy 6, 7 & 8 tou Eupwrniaikou lMAatoiou Mpoaoviwv Awa Biou Madnong kat to lMapaptnuo B
o [lepiAnmtikog 06nyocg cuyypapric Madnolakwyv AoTEAEGUATWY

KabBe dopa mou Sibacketal, To pabnua eotialel o Eva i SUo and ta BEparta mou
avadEpovrat otny replypadn tou padriuartoc L7 (Philosophy of Logic/Philosophical Logic)
KOl TtpOXWPA 1o BabLd og autd ar’ oo Unopet va yivel oto L7.

Me tnv emtuxn oAokApwaon Tou pobnuatog ol poltntég Ba £xouv
e guPabivel o £va i SUo Intipata dthocodiknc AoyLkng N dpthocodiag tTng AoyLKAG
o HaBel éva paopa Bewplwv ou £xouv avamtuxBel yia ta {NTRHaTo autd
e SELAETITOUEPWC WG OL TUTILKEG (HaBnuatikég) pEBodol kat n prhocodikn avaiuon
OAANAOCUUTIANPWVOVTAL KATA TN LEAETN TWV €V AOYWw I{NTNUATWY
e Slopopdwoel pia Sikr Toug amoyn yla autd.
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Fevikég Ikavotnteg

NapuBavovtag urtoyn TLG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATIOKTIOEL O TITUXLOUXOG (OTTWE QUTEG QVaypapOVTAL OTO
Mapaptnua AutAwuatog kat mapatidevial akoAoUdwe) o€ moLa / TOLEG QTG AUTEG ATTOOKOTTEL TO HAdNUQ;.

Avainitnon, avaAuon kot oOvdeon Sedopévwy kat
TIANPOWOPLWY, LE TN XProN KAL TWV AmapaiTnTWV
TEXVOAOYLWV

lpocaployr) o€ VEEG KATAOTAOELG

AnyYn anopacewv

Autovoun epyaocia

Ouadikr epyaoia

Epyaoia oe 5iedveg meptBaiiov

Epyaocia oe biemiatnuoviko ept8aAlov
Mapdywyn VEwV EPEUVNTIKWV LOEWV

xebLaouog kaL Slaxeiptan Epywv

260Ul aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOMIKOTNTA
2eBaoudg ato uaoko neptBaiiov

Entibelén kowwvikrg, emayyeAuatiknc kot nBikr¢ umevBuvotntag
kat evatodnoliag oe Fépuara @UuAou

A0KNGN KPLTLKIG KAl LUTOKPLTLKIG

Mpoaywyn t¢ EAeUIepnG, SNULOUPYIKNG KO ETAYWYLKIG OKEYNG

Me tnv emtuxf oAokAnpwaon Tou pabnuartog, ol poltntég Ba £xouv avamtuiel TNV KPLTLKA

TOUG LkavoTtnTa Kot Ba eival oe Béon

e petayelpilovral £VVOLEC TTOU
doocodia

va:

XPNOLUOTIOLOUVTAL EUPEWC 0T GUYXPOVN AOYLKH Kall

o edhapuolouv TUTKEG peBOSoug otnv mpaypdteuon Grhooodikwv INTNUATWY

e afloAoyouv avTITIBEuEVa ETILXELPHLOTOL

e ££POUV TIWC OPYAVWVEL KAVELC TN OKEYN TOU yLa va aVTLUETWTILoEL 0pBoAOYIKA Kall
CUCTNHATLKA KAToLo {ATnua (avallovidg 1o o S1adopeg TTAEUPES, ATIOTILWVTOG
CUYKPLTIKA TLG EVOAAAKTIKEG SUVOTOTNTEC KATL.).

(3) NEPIEXOMENO MAGHMATO2

To meplexdpevo tou pabnuatog s€aptdatal anod ta Bépata ota onoia eotidlel kabe dpopd. Otav, yla

TapAdelypa, To BEpa elval To onUacLloAoyKa apddofa, To MepPLEXOUEVO EXEL WG EENG:

O 00 N O Ul B W N P

. H npooéyyion tou Kripke otnv aAnBeta.
. Aflwpatikég Bewpieg yia tnv aindeta.
. M\atolakeg (contextual) Bewpleg.

. Ynodouikég (substructural) Bewpiec.
. Mpoodarteg npooeyyioslc.

. To mopadofo tou PelTn Kot oL mapaAAay£g Tou.
. H avaluon tng évvolag tng aAnBetag and tov Tarski.

. AmokAivovtag amo tnv kKAaotkn Aoyikn: H amodoxn avtipacswv.
. AmokAivovtag amo tnv kKAacotkn Aoyikn: H mpoaogyyion tou Field.

10. Napadofa yia TNV avadopd Kal TNV 0pLoLUOTNTA.

MNeplocotepo avahutikd, SnAadr o U0 GUVAVTHOELG, TPAYUATEVOUAOTE Ta {ntipata 3, 9 kat 10.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPONOZ NAPAAOZHZ
lMpoowrto e npéowrno, EE amootaoews
ekmaidevan KA.

Mpoowmo e MPOCWTO

XPHzZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaockalia, otnv
Epyacotnpiakn Exnaideuon, otnv Emikovwvia
UE TOUG OLTNTES

Xprion H-tagng

OPrANQZzH AIAAZKAAIAZ
Meplypagovrar  avaAlutka o TPOmoG Kal
uedodbot SLbaokaliag.

AwaAéelg, Seutvapla, Epyaotnplakn Aoknon,

: ®oprog Epyaciag
A
paotnplétnTa Efouivou
AloAé€eLg 39 Wwpsg
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Acknon  [lebiou, MeAétn & avdAuon
BiBAloypapiag, @povriatiplo, Mpaktikn
(TortoO¥€tnan), KAwikry Aoknon, KoaAAiteyviko
Epyaaotrjpto, Awabpaotikn Sbaokalia,
EKTatSeUTIKEG ETILOKEWELG, EKTTOVNON UEAETNG
(project), Suyypapn epyacias / epyaoiwv,
KaAAwteyvikn Snuioupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU @oLTNTH
yla kade padnotlakn Spaotnplotnta Kadwe Kot
oL WPEG Un kadobnNyoUEVNG UEAETNG CUUPWVA
UE TG apxeG Tou ECTS

Mn kaBodnyoupuevn 211 Wpeg
MEAETN
YUvolo MaBrpartog 250 wpeg

AZIONAOTHZIH OOITHTQN
Meptypacpri g Stadikaoiog aéloAoynaong

Mwaooa AéoAoynaong, MéBobdot a&loAdynang,
AlQUopQWTLKY 1) SUUTIEPACUATLKY, AoKiuaoia
MoAarnAr¢ Emdoyng, Epwtroglg Zuvtoung
Anavtnong, Epwtrioelc Avamrtuéng Aokuyiiwy,
Entiduon lpoBAnudtwv, [panty Epyaoia,
Ek¥eon / Avagopd, [lpogopikn Eétaon,
Anudota Mapouoiaon, Epyactnpiakn Epyacia,
KAwvikry  E&€taon AoOesvoug,  KaAAwteyvikn
Epunveia, AAAn / AMec

Avapépovtal pntd mpocdLloplopuéva KpLTrpLa
aéloAdynaong kat eav kat ou eivat mpooBdaotua
QIO TOUG (POLTNTEG.

Me epyaoiec. H yAwooa afloAdynong gival ta ayyAka.

To KUpLo KpLTtpLo afloAdynong eivat o Babuog otov
ormolo évag dottntng/Uia doLtnTpLo KaTavoel TG
TEXVLKEG KOl PLAOCOPLKEC EVVOLEG, TIC ATIOYELS KAl TO
ETIXELPNLATA TTIOU EUTTAEKOVTAL O €va B€pa, pmopetl
VO TTOPOUGLACEL TLG TEXVIKEG TIAEUPEG TOU HE EVANTITO
TPOTO KAl Xwpic AdBn Kal Umopel va XeLlpLoTel Tig
£VVOLEG yLa va apBpwaoEL plLa IPoaEyyLon oTto BEpa
Tou avantuooel. Ta kpttipla afloAoynong e€nyolvrtal
otouc poltnTEG/oTig poLTtATPLEG OTav avalapBavouy
TIC EpYQOieC.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia: EGOcoV To LaBnpa £XEL TO TEPLEXOUEVO TTIOU avadEPETaL
otnv evotnta (3), ol dolTNTEG UmopoUV va XpNOLUOTIOLo0UY, LETAEU AAAwY, Ta £ENG:
1. J. Beall, M. Glanzberg kot D. Ripley. Formal Theories of Truth. Oxford: Oxford University

Press, 2018.

2. M. Glanzberg (ed.). The Oxford Handbook of Truth. Oxford: Oxford University Press, 2018.

Mépog VI.

3. H. Field. Saving Truth from Paradox. Oxford: Oxford University Press, 2008.
4. Y. Stephanou. A Theory of Truth. Cambridge: Cambridge University Press, 2023.

- Juvapn entotnuovikd neptodikd: Journal of Philosophical Logic, Review of Symbolic Logic,

Notre Dame Journal of Formal Logic, Studia Logica.
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COURSE OUTLINE OF “TOPICS IN PHILOSOPHY OF LOGIC / PHILOSOPHICAL LOGIC”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | HPL5 | SEMESTER | 4th
COURSE TITLE | Topics in Philosophy of Logic / Philosophical Logic
INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awarded for separate components of the course, e.g.

lectures, laboratory exercises, etc. If the credits are awarded for the whole TI:_IA(;::::G CREDIRS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Specialization

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS652/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

Each time it is taught, the course focusses on one or two of the topics mentioned in the
description of course L7 (Philosophy of Logic / Philosophical Logic) and goes deeper than is
possible in L7.

Upon successful completion of the course, students will have
e deepened their knowledge of one or two issues in philosophical logic or philosophy
of logic
e |earnt a range of theories that have been advanced on those issues
e seen in detail how typical (mathematical) methods and philosophical analysis
complement each other when one studies the issues in question
o formed a view of their own about them.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma

86


https://eclass.uoa.gr/courses/PHS652/

Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their critical ability
and be in a position to

e handle concepts that are widely used in contemporary logic and philosophy

e apply formal methods to the discussion of philosophical issues

e evaluate opposed arguments

e know how one organizes one’s thought in order to tackle an issue rationally and
systematically (by analyzing it into various aspects, comparatively assessing the
alternative possibilities, etc.).

(3)  SYLLABUS

The content of the course depends on the topics on which it focusses each time. When, for example,
the topic is semantic paradoxes, the content runs as follows:

. The liar paradox and its variants.

. Tarski’s analysis of the concept of truth.

. Kripke’s approach to truth.

. Axiomatic theories of truth.

. Contextual theories.

. Diverging from classical logic: Accepting contradictions.

. Diverging from classical logic: Field’s approach.

. Substructural theories.

O 00 N O U B W N B

. Recent approaches.
10. Paradoxes of reference and definability.

We discuss issues 3, 9 and 10 in more detail, that is, in two meetings.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.

USE OF INFORMATION AND | Use of e-class
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,




communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail. - ;
Lectures, seminars, laboratory practice, Studying on one’s own 211 hours

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art
workshop, interactive teaching, educational

visits, project, essay writing, artistic creativity

etc.

The student’s study hours for each learning

activity are given as well the hours of non-

directed study according to the principles of the
ECTS.

Total for this course 250 hours

STUDENT PERFORMANCE | Evaluation by essays. The language of assessment is
EVALUATION | English.

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written | The main criterion of assessment is the degree to

work, essay/report, oral examination, public | \\hich 3 student understands the technical and
presentation,  laboratory  work,  clinical . : i .
examination of patient, art interpretation, | Philosophical concepts, views and arguments involved
other. in an issue, can present its technical aspects in an

. ) . i understandable way and without mistakes and can use
Specifically-defined evaluation criteria are ] . .
given, and if and where they are accessible to | the concepts in order to articulate an approach to it.
students. The criteria of assessment are explained to the

students when they undertake the essays.

(5) ATTACHED BIBLIOGRAPHY

- Suggested Literature: Provided the course has the content mentioned in section (3),
students can use, among other things, the following:

1. J. Beall, M. Glanzberg and D. Ripley. Formal Theories of Truth. Oxford: Oxford University
Press, 2018.

2. M. Glanzberg (ed.). The Oxford Handbook of Truth. Oxford: Oxford University Press, 2018.
Part VI.

3. H. Field. Saving Truth from Paradox. Oxford: Oxford University Press, 2008.

4.Y. Stephanou. A Theory of Truth. Cambridge: Cambridge University Press, 2023.

- Relevant scientific journals: Journal of Philosophical Logic, Review of Symbolic Logic, Notre
Dame Journal of Formal Logic, Studia Logica.
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NEPIFPAMMA MAGHMATOZ «CONSTRUCTIVE MATHEMATICS» (GR)
(1) TENIKA

SXOAH | Octikwv Emotnuwy, EKMA / Edappoopévwv Mabnuatikwy
kat Quotkwv Erotnuwy, EMN / Kévtpov Epelivng EAANVIKAG
Oooodiag, Akadnuio ABnvwv

TMHMA | (oto EKIMA) lotopiag kat Dhocodiag tng Emotiung

EMINEAO 2MOYAQN | Metamtuylokd

KQAIKOZ MAOHMATOZ | LFM1 ’ EEAMHNO 2ZMNOYAQN | 20

TITAOZ MAGHMATOZ | Constructive Mathematics

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPITTWON TTOU 0L TILOTWTLKEG UOVAOEC QITOVELLOVTOL O SLOKPLTA UEPN EBAOMAAIAIES
ToU padruatog m.y. AtaAééeis, Epyaotnplakéc Aokrnoeic K.A. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEG QUTOVEOVTAL EVIALN YLO TO CUVOAO TOU UaTNUATOG AIBASKAAIAS MONAAEZ
avaypayte tic eBdouadlaies wpeg StbaokaAiag kat to aUvoAo Twv
TUOTWTIKWVY ovadwv
AlaEEeLG 3 10
Mpoo¥<ate oelpéq av xpelaotel. H opyavwan dibackaldiac kot ot
OLOAKTIKEC UETOHOL TTOU XPNOLLOTTOLOUVTOL TIEPLYPHPOVTAL AVUAUTIKA OTO
(8).
TYNOZ MAGHMATOZ | levikoU urtofaBpou
yevikoU untoBadpou,
£16LkoU utoBadpou, elbikevong
VEVIKWV YVWOoewv, avantuéng Seélotntwv
NMPOAMAITOYMENA MAGHMATA:
FAQZ3A AIAAZKAAIAZ kat | AyyAkn
EZETAZEQN:
TO MAGHMA NPOX®MEPETAI ZE | Nat
DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS636 (umod Kataokeun)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Bnoiakd AntoteAécpata

Meptypdpovral Ta LadnoLakd amoTEAECUATA TOU UoTUATOC OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
KataAAnAou emutéSou mou Ja AIOKTITOUV OL QPOLTNTEG UETA TNV ETLTUXT OAOKANPpWON TOU UaTHUATOG.
JupBouleurteite to MNapdaptnua A
o [lepypacn tou Emunédou twv Madnaolakwv AnoteAeouatwy yla kade Eva kUkAo amoubwv ouupwva ue to lMAaiolo
Mpoagdviwv tou Eupwnaikou Xwpou Avwtatng Eknaibevang
o [lepypacikoi Aeiktec Emunédwy 6, 7 & 8 tou Eupwriaikou MAataiou Mpoooviwy Aid Biou Madnaong kot to Mapdaptnua B

® [lepidnmtik6g O6nyog ouyyparc Madnolakwv AmoteAeoudtwv

To pabnua acxoAeital pe T OgpEALQ TWV KATAOKEUAOTIKWY HABNUATIKWY. ZKOTIOG
glval va peAetnBouv

(a) n wrouloloviotikn Aoyikn (epunveia Brouwer-Heyting-Kolmogorov (BHK) twv
AOYLKWV CUVOECHWY Kal TOCOSEIKTWY, Ta cuoTnuata Gentzen GpUOIKNC ATAYWYNG
ylal TNV LVTOULGLOVLOTIK KoL TNV KAQOLKA AOYLKNA KAl N OX€0TN TOUG LE TA CUCTH AT
tunou Hilbert, n apvntikn petadpaon twv Godel-Gentzen, n onuacloloyia Kripke)
(B) kataokeLOOTIKEG BeWpPLEC TNC APLOUNTLKAG KoL TNG avaAuong (mpwtofabuia kat
SeutepoBABULA LVTOULOLOVIOTIKA aplOpnTIKA, BACLKA LETAUABONUATIKA
anoteAéopata, onuacloloyieg Kripke kat mpayuatomnoinong (realizability), n apxn
tou Markov, n 8€on tou Church, oL apxég tng avaotpodng emaywyng (bar induction)
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KOl TNG CUVEXELOG TOU Brouwer).

Me tnv ertuxr oAokAnpwaon tou pabnuatog ot pottntég Ba £xouv

KQTAVONOEL TNV KATAOKEVAOTIKA EpUNVELA TwV AoykwV TIpAgewv Kal L Eva
KATAOKEUAOTLKO OVAAOYO0 TOU 0plopol TG aAnBelag tou Tarski

HABEL va XpNOLUOTIOLOUV TOL CUCTAHATA GUGCLKAG Amaywyng

UEAETNOEL e AEMTOUEPELD KAl LABDEL VO XpNOLULOTIOOUV TN onacloAoyia
Kripke

b€l (Léoa amo TNV epunveia mpaypatonoinong) pia akpfr vAomoinon tng
epunveiag BHK, n omola KAvel o eudpaveg To UTTOAOYLOTIKO TTEPLEXOUEVO
TWV KOTOOKEUAOTIKWV amodei&ewv Kal To aplOUNTIKO vonua Twv
KOTOOKEUQOTIKWV BEWPNUATWY TNEG AplOUNTIKAG

SeL akplBeic TpOMOUG CUYKPLONG AOYLKWVY Kol LoBnuatikwy Bewplwv
KaTavornoel mw¢ ol GLAOCODLKEG amOPEeLg EMNPEAIOUV TNV UTTOKELEVN
AOVIKI| KOL TO TIEPLEXOMEVO TWV HABNUATIKWY BEWpPLWV.

Fevikég Ikavotnteg

AapuBavovtag urtoYn TLG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWE QUTEG QVaypapOVTAL OTO
Mapaptnua AutAwuatoc kot mapatidevral akodovdwg) os mota / OLEG QIO AUTEG ATTOOKOTIEL TO Uadnua;.

Avalnitnon, avaAuon kat guvdeon Se5ougvwy Kat Sxedlaouog kat Staxeipian Epywv

TIANPOQOPLWY, LUE TN XPrION KAL TWV QIapaitnTWV 2eBaou0G aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TEXVOAOYLWV 2eBaoudg ato puatko neptBaiiov

lMpooapuoyr o€ VEEG KATAOTATELG Enti&elén kowwvikrig, emayyeAuaTiknc kat nBikr¢ umeuBuvotnTag
Anyn anopdoewv Kot evatodnaiag oe Yéuata @uAou

Autovoun epyaocia A0oKNan KPLTIKA G KAl QUTOKPLTIKAG

Ouadikn epyacia Mpoaywyn ¢ eAeUepng, SNULOUPYLKNG KoL EMAYWYLKIG OKEYNG
Epyaoia os Stedvég neptBaAdov

Epyacia oe Siemiotnuoviko neptBaAiov AAeg...

Mapdywyn VEwV EPELVNTIKWV LOEWV

Me tnv ertuxr oAokAnpwaon tou pabnuatog, ot poltntég Ba €xouv avamtuéel Tnv
LKAVOTNTA TOUG va

avalntouv, avaAlouv kal cuvBETouv SeSopéva kal TAnpodopieg, Le Tn
XPNon Twv anapaitnTwy TEXVOAOYLWV

T(POCAPHUOLOVTOL O VEEC KATAOTAOELG

gpyalovtal autovoua

TLOPAYOUV VEEG EPEUVNTIKEG LOEEG

avarntuooouv eAeUBepn Kal SnULOUPYLKH OKEPN

(3) NEPIEXOMENO MAGHMATOZ
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. Eloaywyn, epunveia BHK.

. Quown anaywyn.

. 2XEO0ELC TNC LVTOULOLOVIOTLKAG UE TNV KAAOLKA AOYIK).

. Zuotiuata turou Hilbert kot n oxéon toug pe Ta cuotApata GUOLKAG ATtaywYNG.
. Znuaotoloyia Kripke, eykupotnta kal mapadeiypota.

. M\npotnta kat epapuoyEg tng onuactoloyiag Kripke .

. AplBuntikn Heyting (HA) kot GAAEG EKSOXEC KATOOKEUOOTIKAG OPLOUNTLKAC.

. Oplopéva petapadnuatikad anoteAéopata ya tny HA.

. H epunveia mpayupatomnoinong tng HA.

10. Tumomolnpévn payuatonoinon Kat mapoAAayEC.

11. Eloaywyr oTtnV KOTOLOKEUAOTLKI) avAAUOHN KL €V OUSETEPO TUTILKO CUCTN .
12. Mn KAQOLKEG OPXEG OTNV avAAuon.

13. Epunveiec mpaypatonoinong yla tnv avaiuaon.




(4) AIAAKTIKEZ kot MAGHZIAKEZ MEOOAOI - AZIONOTHzH

TPONOZ MAPAAOZHZ | MpOoWTO PE TPOCWTIO
lMpoowrto pe npoowmno, EE amootdoews
ekmaibevan KA.

XPHZH TEXNOAOTIOQN | Xprjon H-tdéng

NAHPO®OPIAZ KAI ENMIKOINQNIQN
Xprion T.I.E. otn Abaokadia, otnv
Epyaotnpiakn Eknaideuon, otnv Emtikowvwvia
LE TOUG (POLTNTES

OPTANQZH AIAAZKANIAZ
lMepypapovtal  avaAutikee o0 TPOToG Ko , ®doprog Epyaoiag
uédodou Sit6aokaliog. Apaotnpiotnta Efaurivou
AaAéelg, Sepwvapla, Epyaotnplakn Acknon, ; ;
Aoknon  Mebiou, MeAétn &  avdAuon ALOO\SEELQ 39 wpeg
BiBAwoypapiag,  @povtiotiipto,  [pakTikn . ' '
(TortoV9€tnaon), KAwikry Acknon, KaAAitexviko AOKHGELC oto C?'T[IIL 35 (.\)’pEC
Epyaotripto, Awabpaotikn Sibaokalia, Mn KGGOGHVOUHEVI’] 176 wpeg
EKTTQUOEUTIKESG ETTLOKEWELS, EKTTOVNOn UEAETNG !
(project), Suyypan epyacias / epyaciwy, HE}\EU‘]
KaAAtteyvikn Snutoupyia, K.Am.

Avaypd@ovtal oL wpeg UEAETNG TOU @oLTnTr
yla kade padnotakn Spaotnplotnta kadwg Kot
oL wpeg un kadobdnyoUuevng  UEAETNG
oUupwva UE TG apyEG Tou ECTS

ZUvoAo Mabnuatog 250 wpeg

AZIONOTHZH OOITHTAN | [parttr) teAlkn e€€taon mou mephappavel
n { e Siadikasiac atodd . o .
eptypai e iadkaalag akoAdynang aokAoELC Kat Bewpia (Bapoc 70%) KatL AoKAOELS

réooa AgwoAdynons, Médodot a&iordynans, | oTo oTiitL (Bapog 30%).
AlaUop@wTIK 1) SUumEpaoUaTiky, Aokiuaoio
MoAdamAris  Emdoyri, Epwtrioelg Suvroung
Anavinong, Epwtioelg Avamtuéng Aokiuiwy,

Ermtiduan MpoBAnudtwy, [panty Epyaocia, . , ' , .
Exdcon / Avagopd, Mpopopwr EEtaon, To kUpLo KpLtnplo agloAdynong sivat o Babuog

Anuéoa Mapovoiaon, Epyactpaki Epyacia, | GTOV OTOLO €vag poltnTic/mia dpoltitpLa

KAwikry  E€€taon AodevoUs,  KoaAAireyvikn P ' , 068

Epunveia, Ay / AMec KOTAVOEL TLG EVVOLEG KOLL TLG TEXVLKEG LEBOOOUG
TIOU €UTAEKOVTOL O€ £€va (TN KoL 0 Babuog

Avagépovtal pntda mpooblopLoUEVA KPLTHPL , ' Al . T .

aoddynonc  kat  edv  ka mou  eiven | OLOV OTIOLO UTIOPEL VAL AUVEL QOKNOELG. Tal KpLTNpLa

TPOTBATUA QTG TOUG (POLTNTES,. afloAoynong e€nyouvral otoug pottnTteC/oTig

doLTATPLEC oTNV apXA Tou e€aprvou.

(5) ZYNIZTQMENH-BIBAIOTPA®DIA

- Mpotewvouevn BiBAloypapia:

1. A.S. Troelstra, D. van Dalen. Constructivism in Mathematics 1,1, North-Holland
Publ. Co., Amsterdam 1988.

2. S.C. Kleene. Introduction to Metamathematics, D. Van Nostrand Co. Inc., New
York, N.Y., 1952.

3.S.C. Kleene, R.E. Vesley. The Foundations of Intuitionistic Mathematics, Especially
in Relation to Recursive Functions, North-Holland, Amsterdam 1965.

4. D.S. Bridges, F. Richman. Varieties of Constructive Mathematics, London Math.
Soc., Lecture Notes 97, Cambridge Univ. Press, 1987.

- Juvaern EMIOTNUOVIKA TTEPLOSIKA:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and
Applied Logic, Mathematical Logic Quarterly, Journal of Mathematical Logic.




COURSE OUTLINE OF “CONSTRUCTIVE MATHEMATICS”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | LFM1 | SEMESTER | 2™

COURSE TITLE | Constructive Mathematics

INDEPENDENT TEACHING ACTIVITIES

. . WEEKLY
if credits are awarded. for separate compfments of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole HOURS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES:

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS636/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The course deals with the foundations of constructive mathematics. Its aim is to study

(a) intuitionistic logic (Brouwer-Heyting-Kolmogorov (BHK) interpretation of the logical
connectives and quantifiers, Gentzen natural deduction systems for intuitionistic and
classical logic and their relationships with Hilbert-type systems, Godel-Gentzen negative
translation, Kripke semantics), (b) constructive theories of arithmetic and analysis
(intuitionistic first and second order arithmetic, main metamathematical results, Kripke and
realizability semantics, Markov's principle, Church's thesis, Brouwer's bar induction and
continuity principles).

Upon successful completion of the course, students will have
e understood the constructive interpretation of the logical operations and seen a
constructive analogue of Tarski's truth definition
¢ |earned to use natural deduction systems
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studied in detail and learned to use Kripke semantics

seen (by studying the realizability interpretation) a precise implementation of the
BHK interpretation, which shows more clearly the computational content of
constructive proofs and the numerical meaning of constructive theorems of
arithmetic

seen exact methods of comparing logical and mathematical theories

understood how philosophical views affect the underlying logic as well as the

content of mathematical theories.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their ability to

search for, analyze and synthesize data and information, using the necessary
technologies

adapt to new situations

work autonomously

produce new research ideas

develop free and creative thinking.

(3)

SYLLABUS

O o0 NOOTULL A, WN -

. Introduction, BHK interpretation.

. Natural deduction.

. Relationships between intuitionistic and classical logic.

. Hilbert-type systems and their relationship with natural deduction systems.
. Kripke semantics, soundness, examples.

. Completeness and applications of Kripke semantics.

. Heyting arithmetic (HA) and other variants of constructive arithmetic.

. Some metamathematical results for HA.

. Realizability interpretation of HA.

10. Formalized realizability and variants.

11. Introduction to constructive analysis and a neutral formal system.
12. Non classical principles in analysis.

13. Realizability interpretations of analysis.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.

COMMUNICATIONS TECHNOLOGY

USE OF INFORMATION AND | Use of e-class
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Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail. -
Lectures, seminars, laboratory practice, Homework assignments 35 hours
fieldwork, study and analysis of bibliography, Non-directed study 176 hours

tutorials, placements, clinical practice, art
workshop, interactive teaching, educational

visits, project, essay writing, artistic creativity

etc.

The student’s study hours for each learning

activity are given as well the hours of non-

directed study according to the principles of the
ECTS.

Total for this course 250 hours

STUDENT PERFORMANCE | \W/ritten final examination which includes exercises
EVALUATION | 5 d theory questions (weight 70%) and homework

Description of the evaluation procedure k .
assignments (weight 30%). The language of

Language of evaluation, methods of evaluation is English
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,

open-ended questions, problem solving, written | Tha main criteria of assessment are the degree to
work, essay/report, oral examination, public

presentation, laboratory  work,  clinical | Which students understand concepts and technical

::Z;”r"'”"”"” of patient, art interpretation, | mathods involved in a question and the degree to
which they are in a position to solve exercises. The

Specifically-defined evaluation criteria are | critaria of assessment are explained to the

given, and if and where they are accessible to L.
students. students at the beginning of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. A.S. Troelstra, D. van Dalen. Constructivism in Mathematics 1,1/, North-Holland Publ. Co.,
Amsterdam 1988.

2.S.C. Kleene. Introduction to Metamathematics, D. Van Nostrand Co. Inc., New York,
N.Y., 1952.

3.S.C. Kleene, R.E. Vesley. The Foundations of Intuitionistic Mathematics, Especially in
Relation to Recursive Functions, North-Holland, Amsterdam 1965.

4. D.S. Bridges, F. Richman. Varieties of Constructive Mathematics, London Math. Soc.,
Lecture Notes 97, Cambridge Univ. Press, 1987.

- Related academic journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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NEPITPAMMA MAGHMATOZ «ADVANCED SET THEORY» (GR)

(1) TENIKA

ZXOAH | IxoAn Oetikwyv Emtotnuwy, EKMA / ZxoAr Edappoouévwv
MaBnuatikwy kat Quotkwv Emotnuwy, EMIM / Kévtpo
Epgvvng tg EAAnvikng ®locoodiag, Akadnuia ABnvwv

TMHMA | Iotopiag kat Dlocodiag tng Emotiung, EKMA

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOHMATOZ | LFM2 | EZAMHNO ZNOYAQN | 3°

TITAOZ MAGHMATOZ | Advanced Set Theory

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAééeig, Epyaotnplakes AoKNoeLs K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATOVEUOVTAL EVIAX Yo TO OUVOAO TOU UadUaTOS MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot to aUVoAo Twv AIAAZKANIAZ
TLOTWTIKWY ovadwv
AtoAE€eLc 3 10

MpooVéate oelpeq av ypelaotel. H opyavwan Stdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOULOTTOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | EldikoU YrioBaBpou

yevikoU umtoBadpou,

£L6Lkov unoBadpou, elbikevang

YEVIKWY YVWOEWVY, avamntuéng Seélothtwv

MPOANAITOYMENA MAGHMATA: | L2. Set Theory

FNQZZA AIAAZKAAIAZ kat | English

EZETAZEQN:
TO MAGHMA NPOZ®EPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS637 (UTO KOTOOKEUN)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Mabnolakd AntoteAécpata
Meptypapovral ta LodnoLtakd amoTEAEoUATA TOU UATUATOG Ol GUYKEKPULEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL QPOLTNTEG UETA TNV EMLTUXI) OAOKANPWAN TOU UadNUATOG.
JupuBouleuteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnotakwv AnoteAeoudtwy yla kade éva kUkAo omouvdwv cUupwva ue to MAaioto
Mpoadévtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevong
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoadvtwy Awd Biouv Madnong kat to Mapaptnuo B
o [lepiAnmtikg O6nyos auyypapric Madnolakwyv AloteAeoudtwy

2TOX0C TOU HOBALATOC €lVL pia AEMITOUEPN G TTAPOUCILAGCT KAl AVAAUGCH OMOTEAECUATWY
OXETLKNC OUVENELOC 0T Bewpla cuvoAwv Zermelo-Fraenkel (ZF). Metd amo pia cUvtoun
enavainyn Baclkwv evvolwv Kat Bswpnudtwy tng ZF, mou cupneptAapBavet
anoteAéopata mou adopouv Tou¢ SLATAKTIKOUG Kol Toug TAnBLkoug aplBuoug,
XPNOLLOTIOLOUVTAL EOWTEPLKA LOVTEAQ YL VO OMOSELYOEL N OXETIKI CUVETELO TOU
aflwpatog BepeAiwong Kal Tou aflwpaTtog MAOYHG Kol TG utoBeanc tou cuvexoug (CH).
Katormu elodyetal n pebodog emiBoAr¢ tou Cohen Kol XpnoLOMOLE(TAL YA TNV AOdeLEn
¢ avefaptnoiag tng CH, kabwg kot AAAwV aflwpdtwy ou adopolv mAnBapiBuoucg, o
tnv ZF.

Me tnv emtuxf oAokAnpwaon Tou pabriuatog, ol poltnteg Oa eival os Béon va
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e  EmdelkvUouv katavonon tne Bewpiag cuvolwv wg BepeAiou yla Ta pHabnuatika

e ALQTUTIWVOUV KL VO TIpoUcLA{ouV amodel&elg TNG OXETIKAG CUVETIELAG TWV
aflwpdatwyv Bepeiwong kat eTAoyn g, KaBwg Kot TG UTIOBEONC TOU CUVEXOUG

e Amodelkvuouy kat edpappdlouv anoteAéopata ou adopolv MANBLKoUS Kat
SloTakTikoUug aplBuolg kot BewpAuaTa AvIavAaKAAonG

e [lapouctalouv nwe N HEBodog emBoAn Kol Ta LOVTEAX TLUWY Boole pmopouv va
XpnolpomotnBouv yla tnv anddelén anoteAecpatwy avefaptnolog.

Fevikeég Ikavotnteg
AapuBavovtag urtoYn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG aVaypapovTal ato
Mapdptnua AutAwuatog kot mapatidevral akodoUSwe) o€ moLa / TOLEG ATTO AUTEC ATTOOKOTIEL TO UAINUQ,;.

Avainitnon, avaAuon kot oOvieon Sedougvwy Kat Sxedlaouog kat Staxeipion Epywv

TTANPOWOPLWY, UE TN XPrioN KAL TWV QmapaitnTwV 2eBaoudG ot SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TEXVOAOYLWV eBaoudg ato pualko neptBaiiov

lpocaployr) O€ VEEG KATAUOTATELG Entibelén kowwvikrig, emayyeAUaTikic kat nBkr¢ umeuBuvotnTag
AnyYn anopaocswv kat evatodnoliag oe Féuara eUuAou

Autdvoun epyaocia AOKNON KPLTLKIG KO QUTOKPLTLKIG

Ouadikn epyaoia Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL EMAYWYLKIG OKEYNG
Epyaoia oe 6tedvég neptBtAdov L.

Epyaoia oe SLemiotniuoviko eptBaAiov AMeg...

Mapaywyn VEwV EPEUVNTIKWV LSEWYV e,

MEeTA TNV mLtu)r oAOKAPWaoN Tou Habnuatocg, ol poltntég Ba £xouv avamtuéel Tnv
LKOVOTNTA TOUG vVa

e Avalntolv, avaAUouv Kal cuvBETouv dedopéva kal mAnpodopleg,
XPNOLLOTIOLWVTOG TIC ATaPaiTtNTEG TEXVOAOYIEG

e Epyalovral auTOVOoUd XpNOLLOTOLWVTOG cUVEUACUOUG SLaleBNTIKWY KAl TUTILKWY
ETUXELPNUATWY

e [lapdyouV VEEG EPEUVNTIKEG LOEEC

e [poypappatifouv kat va Staxelpilovtal £pya

e AoKOUV KPLTIKH KOl QUTO-KPLTLKH.

(3) NEPIEXOMENO MAGHMATO2

. Elcaywyn.

. Alatoktikol aplbuot.

. M\nBwol apBpol.

. KaAa Siatetayuéva cuvoAa.

. Antelpn ouvéuaoTiki).

. EUkoAeg anodeiéelg ouvenelag, 1.
. EUkoAeg anodeielg ouvenelag, Il
. Oplowpotnra.

. Kataokeuaotpa cuvoAa, |.

10. Kataokeuaoipa cuvoAa, Il

11. M€Bodog emiBoAng, I.

12. M£B0obog emiBoAng, Il.

13. Movtéla pe TIpég Boole.

O o0 NOULL B WN K

(4) AIAAKTIKEZ kow MAOHZIAKEEZ MEOOAOI - ASIONOTHZH

TPOMNOZ NAPAAOZHZ | [TpOOWTO LE IPOCWTIO
Mpdowrno pe mpoowrno, EE amootdoewg
ekmaidevan KA.

XPHZH TEXNOAOTIQN | Xprion n-taéng
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MNAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaokalia, otnv
Epyaotnpiakn Exknaideuon, otnv Emikotvwvio
LE TOUG (POLTNTES

OPTFANQZH AIAAZKAAIAZ

Meplypdpovrar  avaAutika o TPOmoG Kat
uedodbot SL6aokaliag.
Aadé€elg, Seuwvapla, Epyaotnpiakry Aoknon,
Aoknon  Mediou, MeAétn & avdAuon
BiBAwoypaepiag, @povriotijpto, MpakTikn
(TortoO<tnaon), KAwikry Aoknon, KoaAAiteyviko
Epyaaotrjpto, Awabpaotikn Sbaokalia,
EKmaubeUTIKEG ETULOKEWELS, EKTTOVNan UEAETNG
(project), Suyypan epyaciag / epyaoiwv,
KaAAwteyvikn Snutoupyia, KA.

Avaypdpovtal oL wpes UEAETNG TOU @OoLTNTH
yla kade padnoiakn dpaotnplotnta Kadwe Kot
oL WPEG un kaBdobNyoUEVNG UEAETNG CUUPWYVA
UE TG apxéc tou ECTS

Apaotnpiotnta ®op ; ;:u’:;’? V];o:’alac
AloNEEeLg 39 wpeg
Mn-kaBodnyoupuevn 191 wpsg
MEAETN
MapouaoLAceLg polTnTwy 20 Wpeg
ZUvoAo pobripatog 250 wpeg

AZIOAOTHZIH ®OITHTQN
Neptypapn e Stadikaoiac aétoAdynong

Muwooa AéloAdynong, Médobot a&toAdynong,
AlQUOPPWTIKA 1 SUUTTEPACUATIKY, AoKiuaoia
MoMartAri¢  Emdoyrig, Epwtrjoelg SUvtoung
Anavtnong, Epwtrioels Avamrtuéng Aokiiwy,
Ermtiduon lpoBAnuatwv, [panty Epyaoia,
ExkGeon / Avagopd, [pogopikn Eéétaon,
Anuoota Mapouciaon, Epyactnpiaky Epyacia,
KAwvikny  Eé€taon  AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AMec

Avapépovtal pnta mpoodloplopuéva KpLTrpLa
aéloAdynaong kat eav kat mou eivat mpooBdotua
Q70 TOUG POLTNTES.

Mparttr) teAkn e€€taon (BAapog 50%) kal mPodopLKES
TaPOUCLACELG ApBpwv amod Toug poltntég (Bapog
50%).

Ta kUpla kpttpla afloAdynong anoteAouv o Babuog
OTOV OTtolo oL POoLTNTEC KATAVOOUV TEXVLKEG LEBOSOUG
TIOU €UTTAEKOVTAL O€ EPWTAHATA KOl 0 BaBuog otov
orolo eival oe B¢on va emAUoOUV 0lOKAOELG. Ta
KpttrpLa aloAdynong e€nyouvtal oToug GpoLTNTEG OTNY
apxn Tou e€apnvou.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. K. Kunen. Set Theory: An Introduction to Independence Proofs. North-Holland Reprint

edition, 1983.

2. J.-L. Krivine. Introduction to Axiomatic Set Theory, D. Reidel Publishing Co., 1971.

- JUvapr) ETLOTNUOVIKA TTEPLOSIKAL:

Journal of Symbolic Logic, Annals of Pure and Applied Logic, Archive for Mathematical Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.




COURSE OUTLINE OF “ADVANCED SET THEORY”

(1) GENERAL

SCHOOL

School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT

History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate
COURSE CODE | LFM2 | SEMESTER | 3™
COURSE TITLE | Advanced Set Theory
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded. for separate compfments of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching

methods used are described in detail at (d).

COURSE TYPE

General background,

special background, specialized general
knowledge, skills development

Special Background

PREREQUISITE COURSES:

L2. Set Theory

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:
IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL)

https://eclass.uoa.gr/courses/PHS637/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area

e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

e Guidelines for writing Learning Outcomes

The course aims at a detailed presentation and analysis of relative consistency results in

Zermelo-Fraenkel set theory (ZF). After a quick review of basic notions and theorems of ZF,

including results concerning ordinal and cardinal numbers, internal models are used to

prove the relative consistency of the axiom of foundation, the axiom of choice and the

continuum hypothesis (CH). Then Cohen’s method of forcing is introduced and employed to

show the independence of CH, as well as other cardinal axioms, from ZF.

Upon successful completion of the course, students will be able to

e demonstrate an understanding of set theory as a foundation for mathematics

e formulate and present proofs of the relative consistency of the axioms of

foundation and choice, as well as the continuum hypothesis

e derive and apply results concerning cardinal and ordinal arithmetic and reflection

theorems
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independence results.

e present effectively how forcing and Boolean-valued models can be used to prove

General Competences

Search for, analysis and synthesis of data and

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

technologies

e plan and manage projects

e produce new research ideas

Upon successful completion of the course, students will have developed their ability to
e search for, analyze and synthesize data and information, using the necessary

e work autonomously using combinations of intuitive and formal arguments

e practice criticism and self-criticism.

(3) SYLLABUS

. Introduction.

. Ordinal numbers.

. Cardinal numbers.

. Well-founded sets.

. Infinitary combinatorics.

. Easy consistency proofs, I.
. Easy consistency proofs, Il.
. Definability.

. Constructible sets, I.

10. Constructible sets, II.

11. Forcing method, I.

12. Forcing method, Il.

13. Boolean-valued models.

OO NOOULL B WN PP

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY

Face to face, Distance learning etc.

Face to face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of e-class
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TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail. -
Lectures, seminars, laboratory practice, Student presentatlons 20 hours
fieldwork, study and analysis of bibliography, Non-directed study 191 hours

tutorials, placements, clinical practice, art
workshop, interactive teaching, educational

visits, project, essay writing, artistic creativity

etc.

The student’s study hours for each learning

activity are given as well the hours of non-

directed study according to the principles of the
ECTS.

Total for this course 250 hours

STUDENT PERFORMANCE | \Written final examination (weight 50%) and oral
EVALUATION | hresentations of papers by students (weight 50%).

Description of the evaluation procedure . . .
The language of evaluation is English.

Language of evaluation, methods of

evaluation, summative or conclusive, multiple X . .
choice questionnaires, short-answer questions, | 1h€ main criteria of assessment are the degree to

open-ended questions, problem solving, written | \yhich students understand concepts and technical
work, essay/report, oral examination, public

presentation,  laboratory  work,  clinical | Methods involved in a question and the degree to
G:Z’""”"”"" of patient, art interpretation, | \yhich they are in a position to solve exercises. The
otner.

criteria of assessment are explained to the

Specifically-defined evaluation criteria are | ot\;dents at the beginning of the semester.
given, and if and where they are accessible to

students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. K. Kunen. Set Theory: An Introduction to Independence Proofs. North-Holland Reprint
edition, 1983.

2. J.-L. Krivine. Introduction to Axiomatic Set Theory, D. Reidel Publishing Co., 1971.

- Related academic journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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NEPIFPAMMA MAGHMATOZ «CATEGORY THEORY» (GR)

101

(1) TENIKA
IXOAH | EDAPMOIMENQN MAGHMATIKQN KAI ®YZIKQN EMIETHMOQN
TMHMA
EMIMEAO NOYAQN | METAMTYXIAKO
KOAIKOZ MAGHMATOS | LFM3 EZAMHNO ZMOYAQN | 30
TITAOZ MAGHMATOS | OEQPIA KATHIOPIQN

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPITTTWON TTOU OL TILOTWTLKES LOVASEG ATTOVELOVTOL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padruarog .. AlaAgéeig, Epyaotnplakeés AoKraels K.ATL. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEG QITOVELOVTAL EVIALN VLA TO CUVOAO TOU UATNUATOG MONAAEZ
, _y . . AIAAZKANIAZ
avaypayte ti¢ eBouadiaiec wpec Stdaokaliog kat to cuvolo Twv
TULOTWTIKWVY ovadwv
3 10

MpoocVéate oepéq av ypelaotel. H opyavwan dtdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ

Tewt

kou untoBadpou, | EIAIKOY YITOBAOPOY

£L6LkoU unoBadpou, elbikeuang

VEVIKWY YVWOEWV, avamntuéng Seélotitwy

NPOAMAITOYMENA MAGHMATA: | AEN YITAPXOYN

FAQ23A AIAAZKAAIAZ ko

EZETAZEQN: | /YY)

TO MAGHMA NPOz®MEPETAI ZE

DOITHTES ERASMUS NAI (otnv AyyALKn), av urtapyel evolabepOUEVOG

HAEKTPONIKH ZEAIAA

MAGHMATOS (URL) https://eclass.uoa.gr/courses/PHS653/ (U6 kataokeun)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAécpata
Meptypapovral ta uadnolakd AmoTEAETUAT TOU UATLATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG KA TAAAAoU
ENMUTESOU TTOU T ATTOKTI)TOUV 0L POLTNTEG UETA TNV EMLTUXN 0AoKArpwon tou padriuatog.

JupuBouleuteite to Mapaptnua A
o [leptypaepr) tou Emumédou twv Madnotakwv AnoteAsoudtwy yla kade éva kUkAo amoudwv ouupwva ue to MAaioto Mpoooviwv
Tou EupwnaikoU Xwpou Avwtatng Eknaidevong
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou EupwrniaikoU MAatoiou lMpoaoviwy Awd Biov Madnong kat to Mapaptnuo B
o [lepiAnmtikog 06nyocg cuyypapric Madnolakwyv AoTEAEGUATWY

[VWOELC:

AUTO TO paBNnua mapéxel pla o Babog Siepevvnon twv peBOdwv g Bewplag katnyoplwv, Sivovrag
€udoaon otnv epopuoyn Toug otn Habnuoatikn Aoyikn Ta Bepédila twv padnuatikwy. Emiong Ba umapyet
Slaolvdeon Kal pe BEpata TN yYevikng Bewplag cuotnuatwy. Ot poltntég Ba pabouv Bewpntikd Bepélia,
TIPOKTIKEG TEXVIKEC KOl €PYAAEl ylo TOV aUOTNPO Tpocdloplopd, TNV Tumikh emaAnbsucn Kol TV
ETUKUPWON CUCTNUATWY AOYLOULKOU Kot UALkoU. H UAn tou poBnpatog otoxeUEL 0TV OAOKANPWUEVN
Tapoucioon TOU OVTIKELUEVOU KOL TWV OXETIKWVY PeBodoloylwy, KaBwE Kal aTnV mapouciacn MPayUaTIKWY
edappoywv.
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Agflotntec:

Me tnv emtuxf oAokAnpwon tou pabnuatog o poltntic/Tpla Ba eival os Béon:
e vo KaTavonoel BaotkEG Evvoleg TG Bewplag KatnyopLwy
® VO KATAVONOEL Ko VO EGOPUOCEL CUYKEKPLUEVEG TEXVIKEG TNG Bewplag
o va emAéEeL TNV KATAAANAN pnEBodo oto mAaiolo tng Bewplag

Fevikég Ikavotnteg
AauBavovtag ultoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OMWG UTES avaypd@ovtal oto lNapaptnua
AutAwpatog kat tapatidevrat akodoUSwe) o€ moLa / TOLEG AT QUTEG ATTOCKOTTEL TO UAdnua,;.

Avalitnon, avaduvaon kat cuvdeon SeSouvwy Kat JxebLaouog kaL Staxeiptan Epywv

TTANPOWOPLWY, LE TN XPrioN KAL TWV QmapaitnTwV 2eBa0udG ot SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TEXVOAOYLWV 2eBaoudg ato uaoko neptBaiiov

lpooapoyr O€ VEEG KATAOTHOELG Entibelén kowwvikrg, emayyeAUaTIKAC kat NOKkG umeuBUVOTNTAG KoL
AnYn anopdoewv evatodnoiog os Fépata pUAou

Autovoun epyaoio A0OKNON KPLTLKIIG KOl LUTOKPLTLKIG

Ouadikn epyaoia Mpoaywyn ¢ EAeUepng, SNULOUPYLKNG KO ETTAYWYLKIG OKEYNG
Epyaoia oe iedveg meptBatAlov L

Epyaoia o€ Sieniotnuoviko neptBaiiov AMAgg...

Mapaywyn VEwv epeuvnTtikwyv tbewv s

[KOVOTNTEG:

To paBnua aTTooKOTTEI TO va €TMITEUXO0UV 01 akOAouBoI JaBnaIaKoi GTOXOI YIa TOUG POITNTEG/TPIEG:

- Na karavorjoouv Tig BepeAindelg OOPEG Kal epyaAgia OTa HoBNUATIKG Kail TNV ETTICTAMN TwWV UTTOAOYIGTWY OTToU
XPNOIUOTTOIEITAI N BEWpPIa KATNYOPIWV

- Na avarrtigouv de€10TNTEG yia TNV avaAucn TTPORANKATWY KAl TNV EQAPUOYT TOUG GUVOUAOTIKA KAl PE TUTTIKEG
peBo6doUg

- Na epapudoouv KaTnyopieg TN HOVTEAOTTOINGN GTOIXEIWDWY TTPORANMATWY KAl OTNV ETTIAUCT] TOUG

(3) NEPIEXOMENO MAGHMATOZ

To mepLeXOUEVO TOU PaBAUATOG amoTeAeiTaL oo TIG ERG EVOTNTEG:
. Oplopol katnyoplwv

. Napadeiypata katnyoplwv

. loopopdLopol Kot KATAOKEVEG

. EAeUBepeg kaTnyopleg KAl CUVTAKTLKO

. Emipopdopot

. ApXLIKA KOl TEALKA QVTIKE(PEVL

Auikotnta, Opla KoL OUV-0pLO, KOPTECLAVA KAELOTEG Katnypopie¢. Monoidal categories.
Presheaves.

8 Adjunctions kat Afnpupo Yoneda

9. Exponentials

10. Katnyopleg katnyopLwv

11. Edappoyéc Monads.

NoOUAWN R

(4) AIAAKTIKEZ ko MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMOZ NMAPAAOZHZ
Mpoowrno pe mpoowrno, EE amootdoewg
eknaibevon K.Am.

Mpoowro pe mpdowro, TapdAAnAa 8 kal € AMOCTACEWS OTNV
TEPLMTWON TIOU TUXOV omoudaotrg §gv Suvatatl va TPoceABEeL

XPHZH TEXNOAOTIQN | To puadnua diefdyetal o aibouoa 6mou o KABe 6ToudaoTAC HECW
NAHPO®OPIAZ KAI ENIKOINQNIQN | Ttpocwriikng 0Bovng €xeL Tn dSuvatdtnTa va mapouoLdlel eGOpOYES
Xprion T.M.E. ot Aibackalia, oty | TWV 0OKNOEWV KAL TTAPASELY LATWV.
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Epyaotnplakn Eknaibevon, otnv Enttkotvwvia
UE TOUG POLTNTES

Xpron Twv NAEKTPOVIKWY UTNPECLWV (T.X. avaptnon dtadavelwy,
ONUELWOEWV, XPNOLUWV cUVEETUWV) PEow TiY Tou Helios, kaBwg kat
ue opadomnotnuéva email.

OPIrANQzH AIAAZKAAIAZ

Meplypagovial avaAuTikd O TPOMOG Kol
uedodbot SLbaokaliag.
AaAééels, Sepvapia, Epyaotnplakn Aoknon,
Aoknon lediou, MeAétn & avdduon
BiBAwoypapiag,  @povtiotiipto,  [pakTkn
(TormoVYétnon), KAwikry Aoknon, KoAAttexviko
Epyaatiipto, Awbpaotikry  Sibaokalia,
EKTTQULOEUTIKES EMOKEYELG, Exmtévnon
ueréng (project), Suyypaen epyacioas /
epyaoiwv, KaAAwteyvikn dnutovpyia, K.AT.

Avaypd@ovtal oL WPeS UEAETNG TOU poLTnTh
yla kade padnotakn Spaotnplotnta Kavwes
KalL oL wpes un kadodnyouuevng UEAETNG
oUu@wVa UE TG apyEC Tou ECTS

, ®doprogEpyaciog
Apoaotnplotnta Eéauivou

Aladéelg 39
>UVOAIKG avapéveTal atTd Toug
POITNTEG VA TTPAYMATOTTOINOOUV
TPEIG EPYQTies, OUO ATOUIKES KAl Wia
OoMadIKN.

60
Jepwvapla- Ekmovnon telkng epyaciog 151
Kol mapouaiacng
20voAo Mabnipatog 250

AZIONOMHZIH OOITHTQN
Meptypacpri g Stadikaoiog aloAoynong

rwooa AfloAdynong, Médobot aéloAoynong,
AlQUOPPWTIKA 1) SUUTTEPACUATLKY,
Aokwaaia MoAdamArg Emdoyrig, Epwtrioelg
Juvroung Artavtnong, Epwtrjoeig Avantuéng
Aokipiwv, Eniduon MpoBAnudtwy, MNoarmtr
Epyaoia, EkSean / Avagopd, Mpopoptkn
Eéétaon, Anudota Mapouaiaon,
Epyaotnpiakn Epyaoia, KAwikn EEétaon
Aocdevouc, KaAAwteyvikn Epunveia, AAn /
Aldec

Avapépovtal pnta npoobLopLloUEVa KpLTHpLL
aéloAdynong kat eav kat mou eivat
npooBaoiua Ao Toug POLTNTES.

Mwooa A§loAdynong: AyyAtkn

Mapouciaon kat e&€taon otnv teAkn epyacia (100%)

(5) ZYNIZTQMENH-BIBAIOTPADIA

MNpotewopevn BiBAloypadia (evEEKTIKOG KaTAAOYOG):

A. Agore, A First Course in Category Theory, Springer, 2023

J. Goguen, Theorem Proving and Algebra, https://arxiv.org/abs/2101.02690

S. Maclane, Categories for the working mathematician, Textbook, Springer, 1978
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COURSE OUTLINE OF “CATEGORY THEORY”

(1) GENERAL

SCHOOL | Applied Mathematical and Physical Sciences, NTUA

ACADEMIC UNIT

LEVEL OF STUDIES | Graduate

COURSE CODE | LFM3 | SEMESTER | 3rd

COURSE TITLE | Category Theory

INDEPENDENT TEACHING ACTIVITIES

. . WEEKLY
if credits are awarded' for separate comprnents of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole HOUR
of the course, give the weekly teaching hours and the total credits OURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | No

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS653/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

This course provides an in-depth exploration of the methods of category theory, emphasizing their
application to mathematical logic and the foundations of mathematics. The course will also present
connections with topics of general systems theory. Students will learn theoretical foundations,
practical techniques and tools for the rigorous specification, formal verification and validation of
software and hardware systems. The course material aims at the comprehensive presentation of the
subject and related methodologies, as well as the presentation of real applications.

Skills:

Upon successful completion of the course, the student will be able to:
¢ understand basic concepts of category theory

e understand and apply specific techniques of the theory

¢ choose the appropriate method in the context of the theory

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma

104
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Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

The course aims to achieve the following learning objectives for the students:

- Understand the fundamental structures and tools in mathematics and computer science where category
theory is used

- To develop skills for problem analysis and their application combined with formal methods

- Apply categories to model elementary problems and solving them

(3) SYLLABUS

[E

. Definitions

N

. Examples of categories

w

. Isomorphisms and constructions

4. Free constructions and syntax

w

. Epimorphisims

6. Initial and final objects

~N

. Duality, limits and co-limits, Cartesian closed categories. Monoidal categories. Presheaves.
8 Adjunctions and Yoneda lemma

9. Exponentials

10. Categories of categories

11. Monads
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(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face, and in some cases remotely in the event that

Face to face, Distance learning etc. some students cannot attend.

USE OF INFORMATION AND | The course is held in a room where each student through a
COMMUNICATIONS TECHNOLOGY | personal screen has the possibility to present applications of
Use of ICT in teaching, laboratory education, | the exercises and examples. The student can use the online

communication with students | ¢ \ices (eg posting slides, notes, useful links) via e.g. of
Helios, as well as with grouped emails.

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail.
In total, students are 60 hours

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography, expected to carry out three
tutorials, placements, clinical practice, art assignments, two

w.onrkshop,. interactive .té..’ach/ng,. .educatl?n.al individual and one group.
visits, project, essay writing, artistic creativity - -
- Seminar and final 151 hours

presentation

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of Evaluation: English

Language  of evaluation, methods of | QOral presentation and examination in the final paper (100%)
evaluation, summative or conclusive, multiple

choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

A. Agore, A First Course in Category Theory, Springer, 2023

J. Goguen, Theorem Proving and Algebra, https://arxiv.org/abs/2101.02690

S. Maclane, Categories for the working mathematician, Textbook, Springer, 1978

Journal: Applied Categorical Structures, Springer
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NEPIFPAMMA MAGHMATOZ «TOPICS IN THE PHILOSOPHY OF MATHEMATICS» (GR)

(1) TENIKA

ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
OWooodiag, Akadnuio ABnvwv

TMHMA | (oto EKMA) lotoplag kat Dilocodiag tng Emotiung

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOGHMATOZ | LFM4 | EZAMHNO INOYAQN | 4°

TITAOZ MAGHMATOZ | Topics in Philosophy of Mathematics

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padruarog m.x. AlaAgéelg, Epyaotnplakég AoKnoeLs K.AT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVELOVTAL EVIALN YLOL TO CUVOAO TOU UaTHUATOG MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot to aUVoAo Twv AIAAZKANIAZ
TUOTWTIKWV Uovadwv
AtoAE€eLc 3 10

MpooVéate oelpeq av ypelaotel. H opyavwan Stdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOULOTTOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | EtdikoV urtoBaBpou

yevikoU urtoBadpou,

£L6Lkov unoBadpou, elbikevang

VEVIKWVY YVWOEWV, avantuéng SeElotritwy

MPOAMAITOYMENA MAGHMATA: | —

FAQEZA AIAAZKAAIAS ko | AyyAn

EZETAZEQN:
TO MAGHMA MPOZMEPETAI ZE | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS654/ (umd KaTaokeun)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AntoteAécpata
Meptypdpovral Ta padnolaka amoTEAETUATA TOU UOTUATOG Ol CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Sa AITOKTTOUV OL (POLTNTEG UETA TNV ETULTUXT] OAOKANpwOoN Tou HadriuaTog.
JupuBouleuteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnotakwv AnoteAeoudtwy yla kade éva kUkAo omouvdwv cUupwva ue to MAaioto
Mpoadévtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevong
o [leptypapikoi Agikteg Ennédwy 6, 7 & 8 tou Eupwmaikou MAataiou lMpoodviwv Awa Biou Madnaong kat to Mapaptnuo B
o [lepiAnmtikg O6nyos auyypapric Madnolakwyv AloteAeoudtwy

Meplodikad, Ba e€etalovral og AUTO TO PABNUA Ta TAEOV KEVTPLKA {NTHHaTo/mpoBAnuota
otnv Oloocoodia Twv Mabnuatikwy. Metagly autwy, eVOELKTIKA Kal Lovov avadEpoupe: (1)
H Stopdxn pHetafl Aoyikiopol, GpopraAlool Kol LVTOULOLOVIOHOoU yUpw amo tnv Bepeliwon
TWV HoBnuatikwy. (2) Ot PLIAOCOPLKEG CUVETELEG TWV BEWPNUATWY LN TIANPOTNTAC Tou K.
Godel. (3) H évvola tou aneipou. (4) H oxéon anodeifewv, alnbelag kat adyopiBuwv. Ot
napadooelg Ba akoAouBoUv amd Kovta TNV SO Kal TNV EMLXELPNUATOAOYLO LOTOPIKWY
KELLEVWV TNG PLAocodlag TwV HoBNUATIKWY.

Me tnv emtuxn oAokApwaon tou pobnuartog ot pottntég Ba £xouv
e KaTavonoel OTL TO MOLO ELVOL TO CUUTIAV TWV HLABNUATIKWY QVTIKELUEVWYV TIOLKIAAEL
ano pulocodo oe pLAdGcodo, avaloya UE TNV OXOAr TIOU AVAKEL.
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o AvTIAN®Bel 6TL N un MANPOTNTO OTA LABNUOTLIKA EXEL EUPUTEPEG ETILITTWOELG OTNV
d\ocodia kal TNV EMLOTAWN.
o AleupUvel TG avTIANPELG TOUG OXETLKA JLE TO O TL cuvioTatal pia anddelén.

Fevikeég Ikavotnteg
AauBavovtag urtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VXL EXEL ATTOKTIOEL O TITUXLOUXOG (OMTWG AUTES QVLYPAPOVTAL OTO
Mapdptnua AutAwuartog kot mapatidevral akoAdoUSwe) o€ mota / TOLEG QTG AUTEC ATTOOKOTTEL TO HAdnua;.

Avaintnon, avaAuon kot oOvdeon Sedougvwy Kat Sxedlaouog kat Staxeipion Epywv

TANPOPOPLWY, LE TN XPHON KAl TWV aIapaiTtnTWV 2eBaoudg otn SLaPOoPETIKOTNTA Kot aTNY TOAUTTIOALTIOULKOTNTAL
TEXVOAoyLWV 3eBaoudg oto puaotko neptBaAlov

lpooapoyr O€ VEEG KATAOTAOELG Entibelén kowwvikrig, emayyeAuatiknc kot nOkr¢ uneuBuvotntag
AfYn anopdcewv Kot evatodnaiac oe Yéuata @UuAou

Autoévoun epyaoio A0KNON KPLTIKIG KL UTOKPLTLKAG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL EMAYWYLKIG OKEYNG
Epyaoia oc Stedvég neplBaAdov L.

Epyaoia o€ Stemotniuoviko neptBailov AMeg...

Mapaywyn VEwV EPEUVNTIKWV LSEWYV e,

Me tnv enwtuyr oAokArpwon tou pabnuatog, ol dpoltnTeg Oa £xouv:
o OEUVEL TNV KPLTLKN TOUG OKEYN oTNV avayvwon GLA0codIKWY KELLEVWV.
e  MaBeL va cuvSlahéyovtal, eVIOTE, KPLTIKA e TOUC PLAOOODOUC TIOU PEAETAVE.
e Avamapdyel TIG SLapaxes LeETaEL cuyypadEwv PEow SLaAOYOU PETAEY AUTWVY Kl
tou/tng 8L6dokovtog.

(3) NEPIEXOMENO MAGHMATO2

To neplexopevo tou pobnuatog e€optatal anod Ta {NTAHOTA TouU SlampayUaTteUoVTaL Ta KEPEVA TTOU
Ba Stafalovral kaBe dopd. Oplopéveg dopég oAOKANPO To e€dunvo Ba adlepwveTal O €va Kol LOVO
keipevo. H avayvwon/avaluon kaOs kelpévou Ba yivetal, os kABe meplmtwon, oe MEPLOCOTEPES ATO
pia cuvavtioelg. Metagl autwy epltAappBavovtal ta akoAouBa:

1. O AoyIKLOUOG, OTIWG TIPOKUTITEL, oo Kelpeva twv iSlwv Tou Frege kat Russell.

2. O ®opuaAlopdg, OTwWE TPOKUTITEL, amod ta idla ta Keipeva tou Hilbert kot GAAwv.

3. O IvtoulowIopog péoa amo ta keipeva tou Brouwer.

4. Kelpeva mou Bewpolv OTL N un MANPOTNTO EMEKTEIVETAL O OAEG TIG LOPPEG CUCTNUATWY (TUTIKWY
KOLL [N TUTTLKWV) KoL KElpeva mou Bewpolv 0TL adopd LOVOV KATIOLEG TUTILKA CUCTH LOTA.

5. Kelpeva oxetika pe tig pthoocodikég ouvemeleg tou Kavtoplavol cUumavtog.

6. Kelpeva oOxetikd pe TIC GLAOCODIKEG OUVEMELEG TNG Loopopdiag HeTOEU TMPOYPAUUATWY Kol
anodeifewv.

(4) AIAAKTIKEZ kot MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMNOZ NAPAAOzH: | Mpoowmo e MPOCWTOo

Mpoowrno pe mpoowrno, EE amootdoewg
eknaidevon KA.

XPHZH TEXNOAOTIQN Xpr']or] H-Tdﬁl’]@
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Atbaockalia, otnv
Epyaotnpiakn Exknaibevon, otnv Emttkovwvia
LE TOUG (POLTNTES
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OPIFANQzH AIAAZKANIAZ

Meplypdpovrar  avaAutika o TPOmoG Kat
uedodbot SL6aokaliag.
AwaAéelg, Seuwvapla, Epyaotnpiakn Acknon,
Aoknon  Mediou, MeAétn & avdAuon
BiBAwoypaepiag, @povriotijpto, MpakTikn
(TortoO€tnaon), KAwukry Aoknon, KoaAAiteyviko
Epyaaotrjpto, Awabpaotikn Sbaokalia,
EKTTUOEUTIKEG EMLOKEYELS, EKmOvnon UEAETNG
(project), Zuyypapn epyaciag / epyaciwy,
KaAAwteyvikn Snutoupyia, KA.

Avaypdgovtal oL wpes UEAETNG TOU @OoLTNTH
yla kade padnoiakn dpaotnplotnta Kadwe Kot
oL WPEG un kaBdobNyoUEVNG UEAETNG CUUPWYVA
UE TG apxéc tou ECTS

Apaotnpiotnta ) ; ;:;;’? V];o:’alac
Avayvworn KELLEVOU UTIO 39 wpeg
kaBodnynon
Mn kaBodnyoupuevn 211 wpsg
HEAETN
YUvoho MaBnpuoatog 250 wpeg

AZIONOTHZH ®OITHTQN
Neptypapn e Stadikaoiag aéloAdynong

Muwooa A&oAdynong, Médobot a&loAdynong,
AlQUOPPWTIKA 1 SUUTTEPACUATIKY, Aokiuaoia
MoManAr¢ Emidoyris, Epwtrioels SOvtouns
Anavtnong, Epwrtrioelc Avamtuéng Aokuiwy,
Enmtiduon lpoBAnuatwv, [panty Epyaocia,
Ekdeon / Avagopd, [lpogopikn Eétaon,
Anuoota Mapouciaon, Epyactnpiakr Epyacia,
KAwvikry  E&€taon  AoOevoug,  KaAAwreyvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mpocbloplouéva KpLTHpLo
aéloAdynong kat eav kat ou eivat mpooBdotua
QIO TOUG (POLTNTEG.

Me epyaociec n/kat mpodopikn e€€taon. H yAwooa
a&loAdynong eivat Ta ayyAKa.

To kUpLo kpLtrpLo afloAoynang eivat o Babuodg otov
orolio évag pottntic/pa pottntpla ival o B£on va
KOTAVON OEL KOl VAL AVATIAPAYEL TG BE0ELG Kal Ta
ETUXELPNHATO TWV GPLAOCOD WV OL AOYPELS TWV OTOLWY
EKAOTOTE PEAETWVTAL, EL6IKA HEoa oMo Ta (Sla tal
Keipeva toug. O dortntrig/tpla Ba mpénel va eival o
B£aon va tomoBeTnBel (ekPpAOEL LD TIPOCWTTLKN
amon) CXETIKA LLE TA TAPATIAVW. Ta KPLTHPLA

a&lohdynong e€nyouvtal otoug hoLTtNTES/OTLC
dortnTpLeg otav avalapuBavouy Tic Epyacieq.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. Benacerraf, P. and Putnam, H. eds., 1983. Philosophy of mathematics: Selected readings.
Cambridge University Press.

2. Agazzi, E. and Darvas, G. eds., 2012. Philosophy of mathematics today (Vol. 22). Springer
Science & Business Media.

3. Shapiro, S. and Wainwright, W.J. eds., 2005. The Oxford handbook of philosophy of

mathematics and logic. OUP USA.
4. Van Heijenoort, J., 2002. From Frege to G6del: a source book in mathematical logic, 1879-
1931. Harvard University Press.

Y10 OUYKEKPLUEVO padnpua, ot portnteg/tpleg Ba StaBalouv kpruikd, umd tnv enifAsdn tou
S16A0KOVTOG, KATAOTATIKA KEMEVA, OTWCE, Yo mopadelypa, to On the Infinite tou Hilbert
yla tov popualiiopo, tnv Elocaywyn ota Principia Mathematica twv Russell-Whitehead yla
ToV AOYIKLOMO, Kelpeva Tou Wittgenstein oxetika pe T anodei§elg tou Cantor k.a.

- Zuvaen erotnuovika ieptodika: Philosophia Mathematica, Synthese.
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COURSE OUTLINE OF “TOPICS IN THE PHILOSOPHY OF MATHEMATICS”

(1) GENERAL

SCHOOL

School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT

History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate
COURSE CODE | LFM4 | SEMESTER | 4th
COURSE TITLE | Topics in the Philosophy of Mathematics
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded. for separate compfments of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | —

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS654/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

Periodically, in this course, we will examine the most central issues/problems in the
Philosophy of Mathematics. Among these, we indicatively mention here: (1) The
conflict between logicism, formalism, and intuitionism regarding the foundation of
mathematics. (2) The philosophical consequences of Kurt Gédel's incompleteness
theorems. (3) The concept of infinity. (4) The relationship between proofs, truth,
and algorithms. The lectures will closely follow the structure and argumentation of
some historical texts in the philosophy of mathematics.

Upon successful completion of the course, students will have:

e Understood that the nature of the mathematical universe varies from philosopher
to philosopher, depending on the school to which he/she belongs.
e Realized that incompleteness in mathematics has broader implications for
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philosophy and science.

e Broaden their understanding of what constitutes a proof.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma

Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and

information, with the use of the necessary technology

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Project planning and management
Respect for difference and multiculturalism

Respect for the natural environment
Showing social, professional and ethical responsibility and

sensitivity to gender issues
Criticism and self-criticism

Production of free, creative and inductive thinking

Upon successful completion of the course, students will have:

e Sharpen their critical thinking skills reading philosophical texts.
e Learn to engage in critical dialogue with the philosophers they study.
e Learn how to reproduce conflicts between authors through dialogue among

themselves and the tutor.

(3) SYLLABUS

The content of the course depends on the issues addressed by the texts read each time. Sometimes,
the entire semester will be dedicated to a single text. The reading/analysis of each text will be

conducted on multiple meetings. These topics include:

1.
2.
3.
4.

o w

Logical Positivism, as elaborated in texts by Frege and Russell.

Formalism, as derived from texts by Hilbert and others.

Intuitionism through Brouwer's texts.

Texts arguing that incompleteness extends to all forms of systems (formal and informal) and

texts claiming that it applies only to certain formal systems.

Texts on the philosophical consequences of the Cantorian universe.
Texts on the philosophical consequences of the isomorphism between programs and proofs.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY

Face to face, Distance learning etc.

Face to face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of the e-Class

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,

, ®oprog Epyaciag
Apaotnplotnta Efaurivou
Guided reading of a text 39 wpeg
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fieldwork, study and analysis of bibliography, Studying on one’s own 211 hours
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Total for the course 250 hours

STUDENT PERFORMANCE | Through assignments and/or oral examination. The
EVALUATION | |anguage of assessment is English.

Description of the evaluation procedure

Language of evaluation, methods of

evaluation, summative or conclusive, multiple . . . . .
valuation, summativ usive, multiple | Tha main assessment criterion is the extent to which a
ChDICe qUeSthnnalreS, ShOrt-ClnSWer qUeStIOnS,

open-ended questions, problem solving, written | Student is able to understand and reproduce the
work, essay/report, oral examination, public | positions and arguments of the philosophers whose
presentation,  laboratory  work,  clinical . bei died iallv th h thei
examination of patient, art interpretation, views are being studied, especially through their own
other. texts. The student should be able to take a position
express a personal opinion) on these matters. The
Specifically-defined evaluation criteria are ( P P i X P ) X
given, and if and where they are accessible to | asS€ssment criteria are explained to the students when

students. they undertake the assignments.

(5) ATTACHED BIBLIOGRAPHY

- Suggested Literature:

1. Benacerraf, P. and Putnam, H. eds., 1983. Philosophy of mathematics: Selected readings.
Cambridge University Press.

2. Agazzi, E. and Darvas, G. eds., 2012. Philosophy of mathematics today (Vol. 22). Springer
Science & Business Media.

3. Shapiro, S. and Wainwright, W.J. eds., 2005. The Oxford handbook of philosophy of

mathematics and logic. OUP USA.
4. Van Heijenoort, J., 2002. From Frege to Gddel: a source book in mathematical logic, 1879-
1931. Harvard University Press.

In this course, students will critically read foundational texts under the supervision of the
instructor. Examples of such texts include Hilbert's "On the Infinite" for formalism, Russell-
Whitehead's "Introduction to Principia Mathematica" for logicism, Wittgenstein's texts on
Cantor's proofs, and others.

- Relevant scholarly journals: Philosophia Mathematica, Synthese.
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NEPITPAMMA MAOGHMATOZ «PROOF THEORY» (GR)

(1) TENIKA

ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
Docodlag, Akadnuio ABnvwv

TMHMA | Iotoplag kat Qhocodiag tng Emotiung, EKNA

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOGHMATOZ | ML1 | EZAMHNO INOYAQN | 2°

TITAOZ MAGHMATOZ | Proof Theory

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAééeig, Epyaotnplakes AoKNoeLs K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVEUOVTAL EVIALA Yo TO OUVOAO TOU UadnuaTtog MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot to aUVoAo Twv AIAAZKANIAZ
TLOTWTIKWY ovadwv
AtoAE€eLc 3 10

MpooVéate oelpeq av ypelaotel. H opyavwan Stdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOULOTTOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | l'evikoU urtoBaBpou

yevikoU umtoBadpou,

£L6Lkov unoBadpou, elbikevang

YEVIKWY YVWOEWVY, avamntuéng Seélothtwv

MPOAMAITOYMENA MAGHMATA: | L1, MaBnuatiki Aoyikn

FAQEZA AIAAZKAAIAS ko | AyyAn

EZETAZEQN:
TO MAGHMA NPOZ®EPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS639 (UTd KOTOOKEUN)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6notakd AnoteAécpata
Meptypagpovral ta uadnotakd amoTEAECUAT TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KA LKAVOTNTES
kataAAfAou enutéSou mou Sa AITOKTOOUV OL POLTNTES UETH TNV EMLTUXT) OAOKAPpwWanN Tou Uadnuatog.
JupBouleurteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnaotakwv AnoteAeopudtwy yia kade éva kUkAo amoudwv cUupwva ue to MAaioto
Mpoadvtwv tou Eupwnaikou Xwpou Avwtatng Eknaidevang
o [leptypapikoi Agikteg Emunedwy 6, 7 & 8 tou EupwraikoU MAatoiou Mpoadviwv Awd Biou Madnong kat to lNapdaptnua B
o [lepiAnmtikog O6nyog cuyypapric Madnolakwv AmoteAeoudatwy

H Bewpla amobdeifewv elval évag Paotkog MTUAWVAG TN EMLOTAKUNG TNG AOYLKAG. MEAETA TIG
oamodeifelg WG HOONUATIKA aVTIKEILEVA KL e Ta amtoTeEAEopatd TG Tpododotel TV
oaAnAeniSpaon petafy Twv padnpatikwy, T dthocodiag kal tng mAnpodopikng. Ynnpée
Baolko epyaleio otnv mpoonadBbela tou Hilbert va amodeifel tn cuvénela TwV HABNUATIKWY
Bswplwv — o mMpoypappa Hilbert kat ta OgpéAla twv podnuatikwy. To padnua Ba
TIPOUCLACEL TA KUPLA amoTeAEopaTa Kal Ta epyaleia TnG dopkn ¢ Bewplag amodeiewv
KaBwg Kot otolxeia amno tnv Bswpla anodeifewv pe TN XpRon SLOTAKTIKWY 0pLOUWY.
Me tnv emituyr oAokARpwaon tou padnpatog ol pottntég Ba £xouv

o  £EOIKELWOEL PUE TIG KEVTPIKEC EVVOLEG, LEBOSOUG KAl KATAOKEVEG TNG Bewplag

amodeifewv.
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e £YOUV KOTOVONOEL TN OX€0N LETAEL TWV AOYLKWY CUCTNUATWY, TUTIOU Gentzen, ¢
dUOLKAC amaywyng Kot Twv akoAouBntwy Kot Tou cuotipatog Tumou Hilbert.

o £xouv e€aoknBel otn SnuLoupyia TUTIKWY HaBnuoatikwy anodeifewv kabwg Kal otn
MEBOSO KavOoVIKOTOLN T TOUG.

e £youv epupabuvel otn oxéon HeTOEV KAAOLKNG KOl LVTOUIOLOVIOTIKAG AOYLKAC.

e £youv evnuepwdel yla tn SopLkn oLUVEEDN TWV AMOSEEEWV e TA TTPOYPAUUATA TG
TANPOodOopPLKAG.

e £YOUV UEAETNOEL TA OTOLXELO TNG amObelEnG Tou Gentzen yLa TN CUVETELD TNG
OPLOUNTIKAG LLE TN XPrON SLATAKTLKWVY KaL T OXETKN pLhocodikry culTNoN yLa TLG
TIEPATOKPATIKEG LEBOSOUG.

Fevikeég Ikavotnteg
AauBavovtag urtoYn TLG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG aVaypapovTalL ato
Mapdptnua AutAwuartog ket tapatidevral akoAdoUSwe) o€ mota / TOLEG QO AUTEC ATTOOKOTEL TO Uddnua;.

Avainitnon, avaAuon kot oOvdeon SeSouvwy Kat Sxedtaouog kat Staxeipion Epywv

TANPOPOPLWY, LE TN XPON KOl TWV AIapaiTnTWY JeBaoudg otn SLaPoPETIKOTNTA Kot TNV TOAUTTIOALTLIOULKOTN T
TEXVoAoyLwv 2eBaoudg oto puaotko neptBaAlov

lpooapoyr O€ VEEG KATAOTAOELG Entibelén kowwvikrig, emayyeAuatikic kot nOkr¢ uneuBuvotntag
AfYn anopdcewv Kot evatodnaiag oe Yéuata @uAou

Autoévoun epyaoio A0OKNON KPLTIKIG KL UTOKPLTIKAG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL EMAYWYLKIG OKEYNG
Epyaocia oc 6iedvég neptBaAdlov L

Epyaoia oe Stemotniuoviko neptBailov AMeg...

Mapaywyn VEwV EPEUVNTIKWV LOEWYV e,

MEeTA TNV emituyr oAOKARPWaON Tou pabruatog, oL poltnTég Ba €xouv avamtugel TNV
LKOVOTNTA TOUG vVa

e Avaintolv, avaAlouv kal cuvBEtouv dedopéva kal TAnpodopleg,
XPNOLLOTIOLWVTAG TLC ATIOPALTNTEG TEXVOAOYLEC

e Epyalovral autovoua XpnoLLOToLWVTAS cUVSUACHOUG SLaLoOnTIKwY Kot
TUTILKWV ETILXELPNUATWY

e [lapAyouv VEEC EPEUVNTIKEG LOEEG

e [lpoypappartifouv kat va Slaxelpilovral €pya

e AOKOUV KPLTLKI KOl QUTO-KPLTLKN.

(3) NEPIEXOMENO MAGHMATOZ

lotopikn elcaywyn. To mpoypappa Hilbert yia tn cuvénela twv pabnuatikwy
Bewplwv.

H évvola Tou TUTIKoU amaywylkol cuoTthiuatog. Ta cuotiuata tunou Hilbert kat ta
ouotnuata ¢puoLkig anaywyng (natural deduction) kat twv akoAouBntwv (sequents)
Tou Gentzen. O SLOXWPLOUOG O€ KAQAGLKA KOl LVTOUTOLOVLOTIKA OUCTHOTA.

Ix€on HeTafy TWV CUCTNUATWY Kol TAnpotnta. H epunveia Gédel-Gentzen tou
KAQOLKOU OTO LVTOUTOLOVIOTIKO cUOTN .

H évvola tn¢ mapdakaung (detour) oto cUoTNUA GUGCLKAC ATTAYWYNE KaL N avaywyn
TWV TOPAKAUP EWY. ZUCYETLON HE TOV Kavova TnG Topng (cut rule) kat T anodeifelg
TWV 0KOAOUBNTWV XWPLG TOUEC.

To kUplo Bewpnua (Hauptsatz) amaloiprc twv tTopwv tou Gentzen.

H kavovikomoinaon anodeifewv oto cuotnua GUOIKNAC anaywync. AplBunTika
dpayuata otnv anaioldn TWV TOUWV.

Edappoyég tou Hauptsatz. I610TnTa TOU UTIOTUTIOU, LSLOTNTEG TN SLATEVENC KalL
UTLOPKTIKOU TTIOCOSELKTN OTOV LVTOUioLOVIOHO

ATIOTEAEGLLOTA OVATIOKPLOLUOTNTOG
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10.
11.
12.

13.

Oewpnua Herbrand, autopatonoinon twv anodsifswv.

AplBuntikn kal Bswplia amodeiewv.

Xpron Twv SLOTAKTIKWY 0TV avaAuon Twv anodeifewv.
ATANPOTNTA KOl CUVETELD TNG APLOUNTIKAG, N AMOSELEN LIE XPION UTIEPTIEMEPATHUEVNS

EMAywyng tou Gentzen.

Mepatokpatkeg péBodol kat n anddelén Gentzen.

(4) AIAAKTIKEZ kot MAOHZIAKEEZ MEGOAOI - AZIOANOMHzH

TPONOZ NAPAAOZHZ
lMpdéowrno pe npoowno, EE amootdoswg
eknaidevon KA.

MpOoWMo e MPOCWTIO

XPHZH TEXNOAOTIQN
MNAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Atbaokalia, otnv
Epyaotnpiakn Exknaideuon, otnv Emikotvwvio
LE TOUG (POLTNTEG

Xprion H-tagng

OPrANQZzH AIAAZKAAIAZ

Meplypdpovrar  avaAutikd o TPOmoG Kat
uedodbot SL6aokaliag.
Aadé€elg, Sepwvapla, Epyaotnpiakry Aoknon,
Aoknon  lediou, MeAétn & avdAuon
BiBAwoypaepiag, @povratijpto, Mpaktikn
(Torto9€étnon), KAwwkry Aoknon, KoAAtexviko
Epyaaotijpto, Awabpaotikn Sbaokalia,
EkmaubeuTIKEG EMLOKEWELS, EKTOVNOn UEAETNG
(project), Zuyypan epyaciag / epyaciwy,
KaAAwteyvikn Snutoupyia, KA.

Avaypd@ovtal oL wpes UEAETNG TOU @OLTNTH
yla kade padnoiakn dpactnplotnta Kadwe Kot
oL WPEG un kaedodnyoUueVNG UEAETNG oUUPWVA
UE TG apxéc tou ECTS

, ®oprog Epyaciag
ApaotnpotnTa Efaurivou
AtoAEeLg 39 Wpseg
Mn kaBodnyoupuevn 211 wpsg
MEAETN
JUvolo MaBnuatog 250 wpeg

AZIONAOTHZIH OOITHTQN
NMeptypapn e Stadikaoiag aéloAdynong

Mwaooa AéoAoynang, MéBobdot a&loAdynang,
ALlQUOPQWTLKY 1) SUUTIEPACUATLKY, Aokiuaoia
MoAaming Emoyrig, Epwtrioelg Suvroung
Anavtnong, Epwtrioelc Avamtuéng Aokuiiwy,
Enmtiduon lpoBAnuatwv, [panty Epyaoia,
Exkdeon / Avagopd, [lpogopikn Eéétaon,
Anuoota Mapouoiaon, Epyactnpiakr Epyaocia,
KAwvikny  E&€taon AoOevoUg,  KaAAwreyvikn
Epunveia, AAAn / AMeg

Avapépovtal pntd mpoobloplouéva KpLTrpLa
aéloAdynong kat eav kat mou eivat mpooBdotua
QIO TOUG (POLTNTEG.

Me ypamtn teAkn e€€taon mou neplthapPavel acbevog
Béparta Oswpliag kal apeTtépou aoknosls. H y\wooa
afloAoynong eival ta ayyALkd.

To kUpLa kpLTpla afloAdynong ivatl o fabuog otov
oroio évag dpottntig/pia GoLtTpLo KOTaVoEeL TIg
TEXVIKEG OAAG KoL TLG GLAOCODLKEG EVVOLEC TTOU
gUMAEKOVTOL O€ €va BEpa Kal o BaBuog otov omoio
elval og B€on va AUvel aoknoelg. Ta KpLTrpLo
alohdynong e€nyouivral otoug ¢poLTtNTEG/oTLIC
doLtnTpLeC TIPLY Ao TtV €€Taon.

(5) ZYNIZTQMENH-BIBAIOTPADIA

1. G. Gentzen, The collected papers of Gerhard Gentzen, North-Holland Publ.

Co., Amsterdam, edited and introduced by M. E. Szabo.

2. A.S. Troelstra and H. Schwichtenberg (2000), Basic Proof Theory, 2nd ed.,
Cambridge: Cambridge University Press.

3. S. Negri and J. von Plato (2001), Structural Proof Theory, Cambridge:
Cambridge University Press.

4. S.R.Buss, ed. (1998), Handbook of Proof Theory, Amsterdam, Elsevier.

5. P. Mancosu, S. Galvan, R. Zach: An Introduction to Proof Theory,
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Normalization, Cut-Elimination, and Consistency Proofs: Oxford University
Press 2021.

6. J.-Y. Girard (1987), Proof Theory and Logical Complexity, Studies in Proof
Theory, 1, Naples: Bibliopolis.

7. A. Arana, Proof theory in Philosophy of Mathematics, Philosophy Compass
5/4, 2010.

- Relevant scientific journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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COURSE OUTLINE OF “PROOF THEORY”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | ML1 | SEMESTER | 2™
COURSE TITLE | Proof Theory
INDEPENDENT TEACHING ACTIVITIES T

if credits are awarded for separate components of the course, e.g.

lectures, laboratory exercises, etc. If the credits are awarded for the whole TI:_IA(;::::G CREDIRS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | General Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | L1. Mathematical Logic

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS639/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

Proof Theory is a key pillar of the science of logic. It studies proofs as mathematical objects
and with its results feeds the interaction between mathematics, philosophy and computer
science. It was a key tool in Hilbert's attempt to prove the consistency of mathematical
theories - Hilbert’s program and the foundations of mathematics. This course will present
the main results and tools of structural as well as ordinal proof theory - proof theory using
ordinal numbers.

Upon successful completion of the course, students will have
e become familiar with the central concepts, methods and constructions of proof

theory.

e understood the relationship between the Gentzen-type logical systems, natural
deduction and sequents, and the Hilbert-type systems.

e practised the generation of formal mathematical proofs and the method of their
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normalization.

o deepened their understanding of the relationship between classical and

intuitionistic logic.

been informed about the structural connection between proofs and computer
programs.

studied the elements of Gentzen's proof of the consistency of arithmetic using
ordinals and the related philosophical discussion of finitistic methods.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their ability to

e search for, analyze and synthesize data and information, using the necessary
technologies

e work autonomously using combinations of intuitive and formal arguments

e produce new research ideas

e plan and manage projects

e practice criticism and self-criticism.

(3) SYLLABUS

1. Historical introduction. The Hilbert’s program for the consistency of
mathematical theories.

2. The concept of the formal deductive system. Hilbert type systems and
Gentzen's natural deduction and sequent calculus systems. The distinction
between classical and intuitionistic systems.

3. Relationship between the various formal systems and the completeness
theorem. The Goédel-Gentzen interpretation of the classical to the
intuitionistic system.

4. The concept of detour in the natural deduction system and the contraction
of detours. Correlation with the cut rule and the cut free proofs in sequent
calculus.

5. The main theorem of Gentzen's (Hauptsatz)-the cut elimination theorem.

6. The normalization of proofs in the natural deduction system. Numerical
bounds in the elimination of cuts.

7. Applications of the Hauptsatz. Subformula property, disjunction and
existential quantifier properties in intuitionism.

8. Undecidability results.

9. Herbrand's theorem, proof automation.

10. Proof theory and arithmetic.

11. Use of ordinals in the analysis of proofs.

12. Incompleteness and consistency of arithmetic, the proof using Gentzen's
transfinite induction.

13. Finitistic methods and the proof of Gentzen.
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(4) TEACHING AND LEARNING METHODS - EVALUATION

119

DELIVERY

Face to face, Distance learning etc.

Face to face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of e-class

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
Non-directed study 211 hours
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other.

Specifically-defined  evaluation criteria are
given, and if and where they are accessible to
students.

Written final examination which includes both theory
questions and exercises. The language of evaluation is

English.

The main criteria of assessment are the degree to
which students understand technical methods involved
in a question and the degree to which they arein a
position to solve exercises. The criteria of assessment
are explained to the students at the beginning of the

semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. G. Gentzen, The collected papers of Gerhard Gentzen, North-Holland Publ. Co.,

Amsterdam, edited and introduced by M. E. Szabo.

2. A. S. Troelstra and H. Schwichtenberg (2000), Basic Proof Theory, 2nd ed.,

Cambridge: Cambridge University Press.

3. S. Negri and Jan von Plato (2001), Structural Proof Theory, Cambridge: Cambridge

University Press.

4. S.R. Buss, ed. (1998), Handbook of Proof Theory, Amsterdam, Elsevier.

5. P. Mancosu, S. Galvan, R. Zach: An Introduction to Proof Theory, Normalization, Cut-
Elimination, and Consistency Proofs: Oxford University Press, 2021.

6. J.-Y. Girard (1987), Proof Theory and Logical Complexity, Studies in Proof Theory, 1,

Naples: Bibliopolis.

7. A. Arana, Proof theory in Philosophy of Mathematics, Philosophy Compass 5/4, 2010.

- Related academic journals:

Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.




NEPITPAMMA MAGHMATOZ «TOPICS IN COMPUTABILITY» (GR)

(1) TENIKA

IXOAH | Ostikwv Emotnuwy, EKMA / Epappoopévwv

Akadnuia ABnvwv

MaBnuatikwy kat Quokwv Emotnuwy, EMN /
Kévtpov Epelivng EAAnvikn¢ @hocodiag,

TMHMA | lotoplag kat Qlocoodiag tng Emotung, EKMA

ENINEAO ZNOYAQN | Metamtuylako

KQAIKOZ MAOHMATOZ | ML2 ‘ EZEAMHNO 2ZMOYAQN | 3°

TITAOZ MAGHMATOZ | Topics in Computability

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ

. ) ) , L EBAOMAAIAI | NIZTQTIK
O€ TTEPIMTWON TTOU OL TILOTWTLKES IOVASEG ATTOVELOVTAL O SLAKPLTA UEPN
ToU padnuartoc .. AtaAééeig, Epyaotnplakec Aoknoeis K.Am. Av ot EZ EZ
TILOTWTIKEG UOVASEG QUITOVELOVTOL EVIALN VLA TO CUVOAO TOU UaTNUATOG QPE2 MONAAE
avaypayte tic eBbouadiaicc wpec StbaockaAiac kat to aUVoAo Twv AIAASKANIAS s
TUOTWTIKWVY ovVadwV
AlaAE€eLg 3 10

MpooVYéate oelpéq av xpetaotel. H opyavwon ditdaokadiag kat ot
SL6aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | EldikoU urtoBabpou

yevikoU untoBadpou,
eL61kov urtoBadpou, Lbikeuong
VEVIKWVY YVWOEWY, avantuéne Seélotitwy

NPOAMAITOYMENA | L3. Computability
MAGHMATA:

FAQZIA AIAAZKAAIAZ ko | AyyAkn
EZETAZEQN:

TO MAOHMA NPOZ®MEPETAI | Nat
2E QOITHTEZ ERASMUS

HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS640 (umo

MAOHMATOZ (URL) | «ataokeun)

(2) MAGHZIAKA ANOTEAEZMATA

Ma6Onolakd AntoteAéopata

Meptypdpovral ta Ladnotakd AmoTEAECUATA TOU UATLATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KA LKAVOTNTES
KataAAnAou enutéSou mou Ja AITOKTITOUV OL POLTNTEG UETA TNV ETILTUXT OAOKANPWON TOU UaTHUATOG.

JupuBouleuteite to Mapaptnua A

® [lepypacpn tou Emunédou twv Madnolakwv AoteAsoudtwy yla kade éva kUkAo omoudwv oUupwva ue to MAaioto

Mpoadvtwv tou Eupwnaikou Xwpou Avwrtatng Eknaidevang

o [lepypacikoi Asiktec Emunedwy 6, 7 & 8 tou Evpwrnaikou MAatoiou Mpoooviwv Awd Biouv Madnong kat to MNapaptnuo B

® [lepiAnmtikdg O6nyo¢G auyypapric Madnotakwy AlTOTEAECUATWY

To padnua amotelel Lo elcaywyn otn Oswpla tng Abnpnuévng Avadpoung,

CUUTMEPNAUBAVOUEVWY OPLOPEVWY OO TLG EQAPHUOYEG TNG 0TN AoYLKH, Ta MaBnpaTka Kot

™ Oswpntikn NAnpodopikn.

Me tnv emtuyxr oAokApwaon Tou pabriuartog, ot poltnTég Ba €xouv e€olkelwOEL e Ta

okoAouBa B¢pata
® AvaSpOULKEC EELOWOELG.
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MpwTtapxtkn avadpoun.
Avadpoun tumou 2.

H Aoykn tng avadpoung.

Awkatoouvn.

O A-AoyLlopog pe TUTIOUG Kal avadpopr).
AplBuntikn moAuTAokoTNTA.
Avadpopkol alyoplbuot.

Mn VIETEPULVLOTIKN avadpopn).

Fevikég Ikavatnteg

lpooaployr o€ VEEG KATAOTAOELG
AfYn anopdoewv

Autovoun epyaocia

Ouadikn epyaoia

Epyaoia o€ 6tedveg meptBaAlov
Epyacia oe Siemiotnuoviko neptBaiiov
Mapaywyn VEwV EpEUVNTIKWY LOEWV

AapuBavovtag urtoYn TLG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWGE QUTEG AVaypapovVTaL 0To
Mapaptnua AutAwpatog kat mapatidevtat akodoUdwe) o€ moLa / TOLEG A0 AUTEG ATTOTKOTEL TO UadNUa;.

Avalitnon, avaAuvaon kat cuvdeon SeSouvwy Kat SXebLAOUOG KaL Slayeiptan EpywV
TIANPOWOPLWY, LE TN XProN KAL TWV AmapaiTnTWV 2eBa0udG ot SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOMIKOTNTA
TEXVOAoyLWV 2eBaoudg oto puotko neptBaAlov

Entibetén kotvwvikrig, emayyeAuatikic kat ndikr¢ umevduvotntag
Kot evatodnaiag oe Yéuata @uAou

AOKNGN KPLTLKNG KOl QUTOKPLTLKIG

Mpoaywyn t¢ EAeUepng, SNULOUPYIKNG KO ETTAYWYLKIG OKEYNG

LKOVOTNTA TOUG Va

MEeTa TNV emtuyr oAoKAPwWaon Tou pabripatog, ol poLtnTEG Ba €xouv avamtugel TNV

® Availntouv, avolUouv kat cuvBETouy Sedopuéva kot mAnpodopieg,
XPNOLLOTIOLWVTOG TLC amapaitnTeg TexVoAloyleg

® Epyalovtal auTOvoua XPNOLUOTOLWVTAG CUVSUOOHUOUG SLaloBNTIKWV KOl TUTILKWY

ETUXELPNUATWY
® [lapAyouV VEEC EPEUVNTIKEG LOEEC
® [poypappatifouv kal va Staxelpilovral €pya
® MovtelomoloUv TNV €vvola TN¢ UTIOAOYLOLUOTNTAC.
°

Avamntiooouv aAyopLlOULKES Se€LOTNTEG.

(3) MNEPIEXOMENO MAGHMATO2

. Avadpoikég e€lowoelLg.
. Avadpopun oe pHepLkEG AAyePBpeg
. AvaSpouLKEG CUVOPTAOELG

. Mepika Slatetayuévol xwpol
. To Oswpnua 2tabepol Inueiou

O o0 NOU A WNR

. YITOAOYLOTLK £YKUPOTNTA Kol EAAXLOTEG AUOELG
. Pntd ouvoptnolakd kat anAd otaBepd onpeia

. Oewpleg umoAoyLooTnTag Kot KUpLeg avadpopég Kleene

. ApolBaia avadpopun Kat n kataokeur; where

10. Juvaptnoloki avadpopn: Ta facikd mapadeiypota

11. PnTég Kal avoSpoULKEG CUVOAPTIOELG
12. JUykplon otadiwv

13. H kUpla avadpopr) yLo cuvaptnolakeG AAyEPpeC

(4) AIAAKTIKEZ kow MAOHZIAKEEZ MEOOAOI - ASIONOTHZH

TPOMOZ NAPAAOZHZ

lMpoowro pe npéowmno, EE amootacews
eknaibevan KA.

MpOoWO e MPOCWTIO
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XPHZH TEXNOAOTIQN | Xprion H-tagng
NAHPOOOPIAZ KAI

ENIKOINQNIQN

Xprion T.[.E. otn Atbaokalia, otnv
Epyaotnpiakn Eknaibevon, otnv Enttkotvwvia
LLE TOUG (POLTNTEG

OPTANQZzH AIAAZKAAIAZ

Meplypdpovtar  avaAutikd o TPOmog Kot . mépTOC Epyaaia(;
uédobot Sitbaokadiog. Apaotnplotnta Efa Vo
Aadééetg, Seutvapia, Epyaotnpiakr Acknon, Hnvou

Acknon Meiou, Meémn & avdduon | | ALOAEEELC 39 wpeg

BiBAoypapioag, @povriotiiplo, Mpaktikn ; '
(Tormo¥€tnon), KAwuwkn Aoknon, KoaAAwreyviko Mn Kan(Sr]VOUp.EVf‘] 211 WpPEG

Epyacotripto, Awabpaaotikn Stbaokalia, ME}\éTI’]

EKTaLSEUTIKEG EMLOKEYELS, EKIOVNOn UEAETNG

(project), Suyypan epyaciac / epyaotwv,
KaAAteyvikn Snutoupyia, K.AT.

Avaypdpovtal ol wpes UEAETNG TOU @oLtnTh

yla kade padnotakn Spaotnplotnta Kadwe Kot

oL WPEG un kaBodnNyoUEVNG UEAETNG oUWV
UE TIC apxEg Tou ECTS

20voAo MaBruatog 250 wpeg

AZIOAOIMHZH QOITHTQN | Me ypartr tehkn e€€taon mou mephapBavel adevog
Nepwypaepn s Stadwkacias agioAdynans Bépata Bewplag kot adetepou aoknoelg. H yl\wooa

MNwaooa A&oAdynong, Médobot a&loAdynong, GELO}\OW]OF]C gvatta O(VV)\LK(I.

AlopopewTiky 1) SUUMEPAOUATLKY, Aokuaoia
MoManAr¢ Emdoyng, Epwtioelg Z0vtoung
Anavtnong, Epwtrioeig Avamtuéng Aokiiwvy,
Ermtiduon  MpoBAnudtwv, [panty Epyaoia,
Exbeon / Avagopd, Mpogopuc Eferaon, | T4 01 kputripLa afloAdynoncg eivat o BaBpoc otov
Anudoia Mapouaoiaon, Epyaotnpiakn Epyaoia, ., s ) s

KAwvikri  Eéétaon AocSevoig KaAiweyvikry | OTLOLO EVAGQ doutnTAc/pa poltiTpLa KaTtavoel Tig
Epunveia, AMn / AMeg TEXVLKEC KL TLG BEwpNTIKES EVVoLeg TNG Oswplag
S A\,/aﬁpour]’q KOl O BaGuo’c oTtov or[olto elval og ee’or] va
agioAdynonc kot sav kat mou eivan npooBdowa | NOVEL AOKNOELG. Ta kpLtrpLa a&loAoynong e§nyolvtot
QU6 TOUG POLTNTES. otoug poltnTég/oTic PoLTTPLES TIpLY amd thv e€€Taon.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotetvouevn BiBAloypapia: To pabnua akolouBei to eyxelpiblo Y. N. Moschovakis,
Notes on Recursion 2005. Entiong, ot ¢poltnTEG HmopoUV va XpnoLUOTIOLGoUV Td £EAG:

® Y. N. Moschovakis, Recursion and Computation, 2014.

® S.C.Kleene, Introduction to metamathematics, van Nostrand, 1952.

® H. Rogers Jr., Theory of recursive functions and effective computability, McGraw Hill,
1967.

® N.Jones, Computability and complexity, from a programming point of view, MIT Press,
1997.

- Relevant scientific journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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COURSE OUTLINE OF “TOPICS IN COMPUTABILITY”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | ML2 | SEMESTER | 3"
COURSE TITLE | Topics in Computability
INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awarded for separate components of the course, e.g.

lectures, laboratory exercises, etc. If the credits are awarded for the whole TI:_IA(;::::G EREC
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | L2. Computability

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS640/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The course is an introduction to Abstract Recursion Theory, including some of its
applications to Logic, Mathematics and Theoretical Computer Science.

Upon successful completion of the course, students will have become familiar with the
following topics

Recursive equations.

Prime recursion.

Type-2 recursion.

The Typed A-Calculus with Recursion.

Arithmetic complexity.

Recursive algorithms.

The logic of recursion.
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Non-deterministic recursion.
Fairness.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment

Production of free, creative and inductive thinking

Working in an interdisciplinary environment ...
Production of new research ideas Others...

Upon successful completion of the course, students will have developed their ability to

search for, analyze and synthesize data and information, using the necessary
technologies

work autonomously using combinations of intuitive and formal arguments
produce new research ideas

plan and manage projects

model computation.

develop algorithmic skills.

(3) SYLLABUS

1. Recursive equations.

2. Recursion in partial algebras

3. Computational soundness and least solutions

4. Explicit functionals and simple fixed points

5. Recursive functionals

6. Computation theories and Kleene master recursions
7. Posets

8. The Fixed Point Theorem

9. Mutual recursion and the where construct

10. Functional recursion: The basic examples

11. Explicit and recursive functionals

12. Stage comparison

13. The master recursion for functional algebras.

(4)

TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face

Face to face, Distance learning etc.

USE OF INFORMATION AND | Use of e-class
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COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail. -
Lectures, seminars, laboratory practice, Non-directed study 211 hours

fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-

directed study according to the principles of the -
ECTS. Total for this course 250 hours

STUDENT PERFORMANCE | Written final examination or final assignment which
EVALUATION | includes both theory questions and exercises. The
Description of the evaluation procedure Ianguage of evaluation is English

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written | The main criteria of assessment are the degree to

work, essay/report, oral examination, public | \hich a student understands the technical and
presentation,  laboratory  work,  clinical h ical fthe R . Th dth
examination of patient, art interpretation, theoretical concepts of the Recursion eory and the
other. degree to which he or she is in a position to solve

. ) _ o exercises. The criteria of assessment are explained to
Specifically-defined evaluation criteria are

given, and if and where they are accessible to | the students before the examination.
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:
The course follows Y. N. Moschovakis, Notes on Recursion 2005. Students can also use the
following:
® Y. N. Moschovakis, Recursion and Computation, 2014.
® S.C.Kleene, Introduction to metamathematics, van Nostrand, 1952.
® H. Rogers Jr., Theory of recursive functions and effective computability, McGraw Hill,
1967.
® N. Jones, Computability and complexity, from a programming point of view, MIT
Press, 1997.

- Related academic journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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MNEPITPAMMA MAGHMATOZ «TOPICS IN LOGIC I» (GR)
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(1) TENIKA
SXOAH | EDAPMOIMENQN MAGHMATIKON KAl ®YZIKQN EMIETHMON
TMHMA
EMNINEAO ZNOYAQN | METANTYXIAKO
KQAIKOZ MAGHMATOZ | ML3 EEAMHNO 2zMOYAQN | 30
TITAOZ MAGHMATOZ | EIAIKA ©OEMATA AOTIKHZ | KA©OOAIKH AOTIKH

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPITTTWON TTOU OL TILOTWTLKES LOVASEG ATTOVELLOVTAL O SLAKPLTA UEPN EBAOMAAIAIES

ToU padruarog m.x. AlaAééeLg, Epyaotnplakes AoKraels K.Am. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEG QITOVELOVTAL EVIALN VLA TO CUVOAO TOU UATNUATOG MONAAEZ
, _y . . AIAAZKANIAZ
avaypayte ti¢ eBouadiaiec wpec Stdaokaliog kat to cuvolo Twv
TULOTWTIKWVY ovadwv
3 10

MpoocVéate oepéq av ypelaotel. H opyavwan dtdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ

Tewt

kou unoBadpou, | EIAIKOY YITOBAOPOY

£L6LkoU unoBadpou, elbikeuang

VEVIKWY YVWOEWV, avamntuéng Seélotitwy

NPOAMAITOYMENA MAGHMATA: | AEN YITAPXOYN

FAQ23A AIAAZKAAIAZ ko

EZETAZEQN: | /YY)

TO MAGHMA NPOz®MEPETAI ZE

DOITHTES ERASMUS NAI (otnv AyyALKn), av urtapyel evolabepOUEVOG

HAEKTPONIKH ZEAIAA

MAGHMATOS (URL) https://eclass.uoa.gr/courses/PHS655/ (U6 kataokeun)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAécpata
Meptypapovral Ta uadnolakd amoTEAETUAT TOU UATLATOG OL CUYKEKPLUEVEG YVWOELS, SEELOTNTES KAl LKAVOTNTEG K TAAAAou
ENMUTESOU TTOU T ATTOKTI)TOUV 0L POLTNTEG UETA TNV EMLTUXN 0AoKArpwon tou padriuatog.

JupuBouleuteite to Mapaptnua A
o [leptypaepr) tou Emumédou twv Madnotakwv AnoteAsoudtwy yla kade éva kUkAo amoudwv ouupwva ue to MAaioto Mpoooviwv
Tou EupwnaikoU Xwpou Avwtatng Ekntaidevong
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou EupwrniaikoU MAatoiou lMpoaoviwy Awd Biov Madnong kat to Mapaptnuo B
o [lepiAnmtikog 06nyocg cuyypapric Madnolakwyv AoTEAEGUATWY

[VWOELC:

AUTO TO pABNua mapéxel pLa o Babog Stepevvnon tng KaboAkng Aoyikng, divovtac éudacn otnv oxeon
¢ pe tnv KaboAwkn dAyeBpa kot tn Bewpia katnyoplwv. Ou dpoltntég Ba pabouv Bewpntika Bepéla,
TIPAKTIKEG TEXVIKEG KAl EPYAAELQ OXETIKA UE TNV AVATTTUEN adnpnUEVWY AOYIKWY CUOTNUATWY. H UAn Tou
HaBNUOTOC OTOXEVEL OTNV OAOKANPWLEVN TIOPOUGLOON TOU OVTIKELMEVOU KOL TWV CXETIKWV peBodoloyLwy,
KaBwg KoL otnV mapoucioon ebapUoywV oTa LOONUATIKA KAl TN AOYLKA. .
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Agflotntec:

Me tnv enttuxf oAokAnpwon tou pabnipatog o poltntic/tpla Ba ival os Bon:
® VO KATAVONOEL BACLKEG EVVOLEC TNG KABOALKN G AOYLKNAC
® VO KATAVONOEL KOl VO EPOPUOCEL GUYKEKPLUEVEG TEXVIKEG TNG KABOALKAG AOYLKAG
o va emAEEEL TNV KATAAANAN pEB0SO edapuoyr G 0 TTPORBANHATA TWV LABNUATIKWY KAl TNG AOYLKNG

Fevikég Ikavotnteg
AauBavovtag urtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OMWG UTES avaypd@ovtal oto [apaptnua
AutAwpatog kat tapatidevrat akodoUSwe) o€ moLa / OLEG AT AUTEG ATTOCKOTTEL TO UadNUa;.

Avalitnon, avaduvaon kat cuvdeon SeSouvwy Kat JxebLaouog kaL Staxeiptan Epywv

TTANPOWOPLWY, LE TN XPrioN KAL TWV QmapaitnTwV 2eBa0udG ot SLAPOPETIKOTNTA KAl OTNV TTOAUTTOALTIOMIKOTNTA
TEXVOAOYLWV 2eBaoudg ato uolko neptBaiiov

lpooapoyr O€ VEEG KATAOTHOELG Entibelén kowwvikrg, emayyeAUaTIKAC kat UK G umELTUVOTNTAG Kot
AnYn anopdoewv evatodnoiog os Fépata pUAou

Autovoun epyaoio A0OKNON KPLTLKIIG KOl LUTOKPLTLKIG

Ouadikn epyaoia Mpoaywyn ¢ EAeUepng, SNULOUPYLKNG KO ETTAYWYLKIG OKEYNG
Epyaoia oe iedveg meptBatAlov L

Epyaoia o€ Sieniotnuoviko neptBaiiov AMAgg...

Mapaywyn VEwv epeuvnTtikwyv tbewv s

IKOVOTNTEC:

To pdBnua atmookoTTEl 0TO va eTTITEUXBOUV 01 aKOAoUBOoI paBnaCIaKoi OTOXOI YIa TOUG POITNTEG/TPIEG:
- Na karavorjoouv TiG BepeAIldeIg OOES Kal epyaAeia oTa HaBnuaTiké Kai Tn AOyIKA
- Na katavorioouv Tig pebddoug TNG KABOAIKAG AoyIKAG

- Na avarrtuouv de€10TNTEG YIa TNV €TAUGN TTPORANPATWY TNG AOYIKAG KAI TWV HABNUATIKWY

(3) NEPIEXOMENO MAGHMATOZ

To TrepiexOUEVO TOU PJaBruaTog atroTeAeiTal atrd Tig EAG evoTNTEG:

1. Elcaywyn otnv KaBoAIkA AoyIkn

2. NoyikA Kal YAwooa, pia aAyEBPIKY elocaywyn

3. ZUyXpoveg TAoEIG TNV KABOAIKA AOYIK)

4. H rpooéyyion Lindstrom kai Barwise

5. Katnyopiakr agnpnuévn Bewpia povtéAwy — Bewpia Beauwv
6. MNapadeiypara AoyIKwV CUCTNUATWY

7. TotroAoyIKA TTPOCEYYIoN

8. ApnpnuEVES EVVOIEG OUVTOKTIKOU

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOOAOI - AZIOANOTHzZH

TPOMNOZ NAPAAOZHZ | MNpOowmo e MPOowWTo, apdAAnAa S€ Kal €€ AMOOTACEWG OTNV
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lMpoowrto pe npéowmno, EE amootdoews
ekmaidevan KA.

neplmtwaon mou Tuxov ormoudaotrg dev Suvartal va TpocéABeL

XPHZH TEXNOAOTIQN

NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.[1.E. otn Atdaokalia, otnv
Epyaotnpiakn Eknaibevon, otnv Enttkovwvia
E TOUG (POLTNTES

To padbnua die€dayetal o aibouoa 6mou o KAOe 6TOUSACTAC HECW
T(POOWTILKNAG 000VNC €XEL TN SuVATOTNTA VO TTOPOUCLATEL EDOPUOYEG
TWV 0OKNOEWV KaL TTAPASELYUATWV.

Xprion Twv NAEKTPOVIKWY UTNPECLWV (T.X. avaptnon dtadavelwy,
ONUELWOEWV, XPNOLUWY CUVSECUWV) HECW

ntx Tou Helios, kaBwc kat pe opadonoinuéva email.

OPTANQzH AIAAZKANIAZ

Meplypdpovral avaAutikad O TPOMOG Ko
uedodbot SLbaokaliag.
AaAééelg, Sepvapla, Epyaotnplakr Aoknon,
Aoknon lediou, MeAétn & avdAuon
BiBAwoypapiag,  @povtiotiipto,  [paKTkn
(TomoYétnon), KAwikry Aoknon, KoAAttexviko
Epyaatijpto, Awbpaotikry  Sibaokalia,
EKTTQULOEUTIKES EMOKEYELG, Exmtévnon
ueAétng (project), Suyypagri epyacias /
epyaotwv, KaAAteyvikn dnutovpyia, K.AT.

Avaypd@ovtal oL WPeES UEAETNG TOU poLTnTh
yla kade padnotakn Spaotnplotnta kadwes
Kot oL wpeg un kadodnyoUuevng UEAETNG
oUu@wva UE TG apyEC Tou ECTS

, doprogEpyaciog
Apaotnplotnta Eéaprivou

Aladéelg 39
>UVOAIKG avapéveTal atTé Toug
POITNTEG VA TTPAYMATOTTOINOOUV
TPEIG EPYQTies, OUO ATOUIKES KAl Wia
opadIKr).

60
Tepwvapla- Ekmovnon telkng epyaciog 151
Ko mapouciaong
Z0voAoMaBrpatog 250

AZIONOMHZIH OOITHTQN
Meptypacpn tng Stadikaoiog aloAoynong

rwooa AfloAdynong, Médobot aéloAoynong,
ALQUOPPWTIKA 1) SUUTTEPACUATLKY],
Aokipaoia MNoAdamnAng EntAoyrc, Epwtrioels
Juvroung Artavtnong, Epwtrioeig Avantuéng
Aokipiwv, Eniduon MpoBAnudtwy, MNoarmtr
Epyaoia, EkSean / Avagopad, Mpopoptkn
Eéétaon, Anudaota Mapouaiaon,
Epyaotnpiakr Epyaoia, KAwikn EEétaon
Aodevouc, KaAAwteyvikr Epunveia, AAn /
Aldeg

Avapépovtal pnta npoobLopLoUEVa KpLTHPLL
aloAdynong kat eav kot mou eivai
npooBaoiua aro Toug POoLTNTES.

Mwooa AfloAdynong: AyyAlka

Mpodopikn mapoucioon Kat e€€taon otnv teAkn epyacio (100%)

(5) TYNIZTQMENH-BIBAIOTPADIA

Npotewvopevn BiBAoypadia (evdelktikdg KataAoyog):

H. Andreka, I. Nemeti et al Universal Algebraic Logic, Birkhauser Studies in Universal Logic 2022

R. Diaconescu, Institutions Independent Model Theory, Birkhduser Studies in Universal Logic 2022

J. Goguen, Theorem Proving and Algebra, https://arxiv.org/abs/2101.02690
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COURSE OUTLINE OF “TOPICS IN LOGIC I”

(1) GENERAL

SCHOOL | Applied Mathematical and Physical Sciences, NTUA

ACADEMIC UNIT

LEVEL OF STUDIES | Graduate

COURSE CODE | LML3 | SEMESTER | 3rd
COURSE TITLE | Topics in Logic I: Universal Logic
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS

lectures, laboratory exercises, etc. If the credits are awarded for the whole HOURS
of the course, give the weekly teaching hours and the total credits

Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | No

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS655/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

This course provides an in-depth exploration of universal logic, emphasizing its relationship to
universal algebra and category theory. Students will learn theoretical foundations, practical techniques
and tools related to the development of abstract logic systems. The course aims to the comprehensive
presentation of universal logic and related methodologies, as well as the presentation of applications in
mathematics and logic.

Skills:

Upon successful completion of the course, the student will be able to:
¢ understand basic concepts of Universal Logic
¢ understand and apply specific techniques of Universal Logic

e e to choose the appropriate method of application to problems of mathematics and logic

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
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Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Others...

The course aims to achieve the following learning objectives:
- To understand the fundamental structures and tools in mathematics and logic
- To understand the methods of Universal Logic

- To develop skills for solving logical and mathematical problems

(3) SYLLABUS

The content of the course consists of the following sections:

1. Introduction to Universal Logic

2. Logic and language, an algebraic introduction

w

. Contemporary trends in Universal Logic

4. The Lindstrom and Barwise approach

5. Categorical abstract model theory — theory of institutions

6. Examples of logical systems

~

. Topological approach

8. Abstract concepts of syntax

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY

Face to face, Distance learning etc.

Face to face, and in some cases remotely in the event that
some students cannot attend

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

The course is held in a room where each student through a
personal screen has the possibility to present applications of
the exercises and examples. The student can use the online
services (eg posting slides, notes, useful links) via e.g. of
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Helios, as well as with grouped emails.

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
In total, students are 60 hours
expected to carry out three
assignments, two
individual and one group.
Seminar and final 151 hours
presentation
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Language of Evaluation: English

Oral presentation and examination in the final paper (100%)

(5) ATTACHED BIBLIOGRAPHY

H. Andreka, I. Nemeti et al Universal Algebraic Logic, Birkhauser Studies in Universal Logic 2022

R. Diaconescu, Institutions Independent Model Theory, Birkhauser Studies in Universal Logic 2022

J. Goguen, Theorem Proving and Algebra, https://arxiv.org/abs/2101.02690

Journal : Logica Universalis, Springer
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NEPIFPAMMA MAGHMATOZ «TOPICS IN MODEL THEORY» (GR)
(1) TENIKA

ZXOAH | IxoAn Oetikwyv Emtotnuwy, EKMA / ZxoAr Edappoouévwv
MaBnuatikwy kat Quotkwv Emotnuwy, EMIM / Kévtpo
Epgvvng tg EAAnvikng ®locoodiag, Akadnuia ABnvwv

TMHMA | Iotopiag kat Dlocodiag tng Emotiung, EKMA

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOGHMATOZ | ML4 | EZAMHNO ZNOYAQN | 3°

TITAOZ MAGHMATOZ | Topics in Model Theory

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAééeig, Epyaotnplakes AoKNoeLs K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVEUOVTAL EVIALN YL TO OUVOAO TOU UaduaTo MONAAEZ
avaypayte ti¢ eBdouadiaicc wpeg Stbaokaliag kot to aUVoAo Twv AIAAZKANIAZ
TLOTWTIKWY ovadwv
AtoAE€eLc 3 10

MpooVéate oelpeq av ypelaotel. H opyavwan Stdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOULOTTOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | EwdikoV urtoBaBpou

yevikoU umtoBadpou,

£L6Lkov unoBadpou, elbikevang

YEVIKWY YVWOEWVY, avamntuéng Seélothtwv

MPOANAITOYMENA MAGHMATA: | L6. Model Theory

FAQEZA AIAAZKAAIAS ko | AyyAn

EZETAZEQN:
TO MAGHMA NPOZ®EPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS641 (UTO KOTOOKEUN)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Mabnolakd AntoteAécpata
Meptypapovral ta LodnoLtakd amoTEAEoUATA TOU UATUATOG Ol GUYKEKPULEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL QPOLTNTEG UETA TNV EMLTUXI) OAOKANPWAN TOU UadNUATOG.
JupuBouleuteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnotakwv AnoteAeoudtwy yla kade éva kUkAo omouvdwv cUupwva ue to MAaioto
Mpoadévtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevong
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoadvtwy Awd Biouv Madnong kat to Mapaptnuo B
o [lepiAnmtikg O6nyos auyypapric Madnolakwyv AloteAeoudtwy

2TOX0C TOU HaBnpatog eival va KaAu el tpoxwpnpéva Bpata Oswpiag MovtéAwy, Onwg
(a) Bewpla evotabelag kat veo-suotabelag, (B) Bépata mou adopolv TNV AMOKPLOLLOTNTA
MpwtoBABuLWY Bewplwy, (v) O¢pata mou adopolv LELOTNTEG LOVTEAWVY TN aplOUNTLKAC
Peano Kol UTTOCUOTNUAETWY TNC.

Me tnv emtuxf oAoKANpwaon Tou Habripatog, ol poltnteg Ba £xouv TNV LKAVOTNTA Va:
e Avayvwpilouv evotaBeic/pn svotabeic Bswpleg.
e Edapudlouv enixelprpota tumou Morley.
e Ymoloyilouv Siadopeg taelc (Morley/Lascar/Shelah).
e Edapudlouv teXVIKEG Tou Aoylopou forking.

e Avayvwpilouv amnokpiolpeg/pn anokpiotpeg mpwtoPaduieg Oswpieg.
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e Katavouv napallayég tou 10%° npoPAfiporoc tou Hilbert kot Stacuvbéoelc pe
YVWOTEC ELKOOLEG.
e KaBopilouv tnv Loxv Sladopwy UTTOCUCTNUATWY TG apLlBUNTIKAG Peano.

Fevikég Ikavotnteg
AauBavovtag umtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (OMTWG QUTES QVLYPAPOVTAL OTO
Mapaptnua AutAwuartog kat mapatidevial akoAoUdwe) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO HATNUQ;.

Avaliitnon, avaduvaon kat cuvdeon Sedougvwy kat SxebLaouog kat Staxeiptan Epywv

TIANPO@OPLWY, UE TN XPrON KAL TWV AmapaiTnTWV 2eBa0udG aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOULKOTNTA
TEYVOAOYLWV 3eBaoudg oto puaotko neptBaAlov

lMpocapoyr O€ VEEG KATAOTAOELG Enibetén kolvwvikrg, emayyeAUatiknig kat nUikng unevduvotntag
AnyYn anopacewv Kat evatodnoliag oe Fépara @UuAou

Autovoun epyacia AOKNON KPLTLKNG KO QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL ETTAYWYLKIG OKEYNG
Epyaoia oe btedvég neplBaAdov L

Epyaocia os diemiatnuoviko neptBaAlov AAAgg...

Mapaywyn VEWV EPEUVNTIKWV LSEWYV .

Me tnv emtuxn oAoKANpwaon Tou Habnuatog, ol polTtNTEG Ba aMOKTHOOUV TIC aKOAOUBEC
YEVIKEG LKAVOTNTEG:

o [lapaywyn VEWV EPEUVNTIKWY LOEWV.

e Avarmrtugn KpLTLKNG OKEYNG.

o [lpoaywyn tng eAelBepNG, SNULOUPYLKAG KOL ETAYWYLIKAG OKEPYNC.

e Opadikn epyaocia.

(3) NEPIEXOMENO MAGHMATO2

O o0 NOULL DS WN K

. Oswpnua Katnyopikdtntog tou Morley.

. EuotaBeic Bswplec.

. Generic TuToL.

. Ynepeuotabeig Bswpieg.

. OpASEG Ko YeEWUETPLEG.

. Noylopog forking.

. Ta&n Morley/Taén Lascar/Tagn Shelah.

. Oeswplia Tagvounonc.

. To 10° mp6BAnua tou Hilbert kat maparayeg, 1.

10. To 10° mp6PAnpa tou Hilbert kot mapariayég, Il

11. Ynoouotrpata tng aplOuntikng Peano.

12. OpOTEALKEG KO TEAKEG ETIEKTAOELC LOVTEAWV.

13. Oswpnpua tou Friedman kot Bswpnua Twv Paris-Harrington.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOTHzZH

TPONOZ NAPAAOZHZ | [MpGOWTO LE MPOCWIIO
lMpoowrto e npéowrno, EE amootaoews
eknaidevon KA.

XPHZH TEXNOAOTIQN | Xprion n-taéng
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M.E. otn Aldaockalia, otnv
Epyacotnpiakn Exnaideuon, otnv Emkovwvia
LLE TOUG (OLTNTEG

OPTANQZzH AIAAZKAAIAZ Apaotnpiotnta | ®Doprog Epyaciag
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Meplypdovrar  avaAutkd o0 TPOmoG Kal
uedodbot SLbaokaliag.

Aadé€elg, Sepwvdpla, Epyaotnpiakry Aoknon,
Acgknon  [lebiou, MeAétn & avaduon
BiBAwoypaepiag, @povrotijpto, MpakTikn
(TomoY€étnon), KAwikn Aoknon, KoAAitexviko
Epyaatiipto, Awadpaotikn Sbaokalia,
EKmaubeUTIKEG ETULOKEWELS, EKTTOvnan UEAETNG
(project), Zuyypan epyaciac / epyaciwy,
KaAAwteyvikn Snutoupyia, KA.

Avaypd@ovtal oL wpes UEAETNG TOU @OoLTNTH
yla kade padnoiakn Spactnplotnta kadwe Kot
0L WPEG un kaedodnNyoUUEVNG UEAETNG oUUPWVA
UE TG apxEc Tou ECTS

Eéaurvou
AtoAEeLg 39 Wpsg
Mn-kaBodnyouuevn 211 wpsg
MEAETN
JUVOAO poBOnuaTog 250 wpeg

AZIOAOTHZIH ®OITHTQN
Meptypacpri tn¢ Stadikaoiag aéloAoynong

Muwaooa A&oAdynong, Médodot aéloAdynong,
AlaUopQWTLKY 1) SUUTEPACUATIKY, AoKiuaoia
MoAanAn¢ Emdoyng, Epwthioelg Zovtoung
Anavtnong, Epwtrioels Avamrtuéng Aokuyiiwy,
Enidvon [lpoBAnuatwv, [panty Epyaoica,
Ek¥eon / Avagopd, [lpogpopikn Eéétaon,
Anuooia Mapouaoiaon, Epyactnpiakn Epyaocia,
KAwvikny  Eé€taon  AoOevoug,  KaAAwteyvikn
Epunveia, AAAn / AAeg

Avapépovtal pnta mpoodloplopéva KpLTHpLa
aéloAdynang kat eav kat mou eivat mpooBdotua
QIO TOUG (POLTNTEG.

Mpamtn TeAKn e€E€TAON TIOU TIEPLEXEL KOL BEWPNTLKEG
EPWTNOELG KAL OLOKIOELG.

Ta kUpla kpttnpla aglohdynoncg eivat o Babuog otov
oTmolo oL $oLTNTEC KATAVOOUV TLG TEXVIKEC Kall
BEWPNTIKEG EVVOLEG TIOU EUTTAEKOVTOL O€ €vVa EPWTNHA
Kol o BaBudc otov omoio autol sival os B£on va
emAUOUV aoKNOELS. Ta KpLTipla afloAoynaong
e€nyouvtal otoug GoLTNTEG TIPLY A0 TNV eEETAON.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewaduevn BiBAloypapia:

1. B. Poizat. A Course in Model Theory, Springer, 2012.
2. B. Poizat. Stable Groups, Mathematical Surveys and Monographs, Vol. 87, American

Mathematical Society, 2009.

3. A. Pillay. Geometric Stability Theory, Clarendon Press, 1996.
4. Y. Matiyasevich. Hilbert’s 10 Problem, The MIT Press, 1993.
5. R. Kaye. Models of Peano Arithmetic, Clarendon Press, 1991.

- Zuvaen emLOTNUOVIKA TTEPLOSIKA:

Journal of Symbolic Logic, Annals of Pure and Applied Logic, Archive for Mathematical Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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COURSE OUTLINE OF “TOPICS IN MODEL THEORY”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | ML4 | SEMESTER | 3"
COURSE TITLE | Topics in Model Theory
INDEPENDENT TEACHING ACTIVITIES WEEKLY

if credits are awarded for separate components of the course, e.g.

lectures, laboratory exercises, etc. If the credits are awarded for the whole TI:_IA(;::::G CREDIRS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | L6. Model Theory

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS641/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The aim of this course is to cover advanced topics in Model Theory, such as (a) stability and
neo-stability theory, (b) issues concerning the decidability of first-order theories, (c) topics
concerning properties of models of Peano arithmetic and its fragments.

Upon successful completion of the course, students will have the ability to:
e Recognize stable/unstable theories.
o Apply Morley’s arguments.
e Calculate various ranks (Morley/Lascar/Shelah).
o Apply forking calculus techniques.
e Recognize decidable/undecidable first-order theories.
e Discuss variants of Hilbert’s 10" problem and connections with well-known
conjectures.
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o Determine the strength of various fragments of Peano arithmetic.

General Competences

Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and

Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations
Decision-making

Working independently

Team work

Working in an international environment
Working in an interdisciplinary environment
Production of new research ideas

Respect for the natural environment

Showing social, professional and ethical responsibility and
sensitivity to gender issues

Criticism and self-criticism

Production of free, creative and inductive thinking

Upon successful completion of the course, students will acquire the following general

abilities:

e Production of novel scientific ideas.

e Development of critical thinking.

e Development of free, productive and inductive thinking.

e Team work.

(3) SYLLABUS

. Morley’s Categoricity Theorem.
. Stable theories.

. Generic Types.

. Superstable theories.

. Groups and geometries.

. Forking calculus.

. Classification Theory.

O 00O NOUL DA WN B

. Morley Rank/Lascar Rank/Shelah Rank.

. Hilbert’s 10" Problem and variants, |.

10. Hilbert’s 10" Problems and variants, Il.

11. Fragments of Peano Arithmetic.

12. Cofinal and end extensions of models.
13. Friedman’s theorem and the Paris-Harrington theorem.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY

Face to face, Distance learning etc.

Face to face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of e-class
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TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
described in detail. -
Lectures, seminars, laboratory practice, Non-directed study 211 hours

fieldwork, study and analysis of bibliography,

tutorials, placements, clinical practice, art
workshop, interactive teaching, educational

visits, project, essay writing, artistic creativity

etc.

The student’s study hours for each learning

activity are given as well the hours of non-

directed study according to the principles of the -
ECTS. Total for this course 250 hours

STUDENT PERFORMANCE | Written final examination which includes both theory

EVALUATION | questions and exercises. The language of evaluation is
Description of the evaluation procedure En g| ish

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written | The main criteria of assessment are the degree to
work, essay/report, oral examination, public | whijch students understand the technical and
presentation,  laboratory  work,  clinical . . . .
examination of patient, art interpretation, theoretical concepts involved in a question and the
other. degree to which they are in a position to solve

. ] , o exercises. The criteria of assessment are explained to
Specifically-defined evaluation criteria are

given, and if and where they are accessible to the students before the examination.
students.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. B. Poizat. A Course in Model Theory, Springer, 2012.

2. B. Poizat. Stable Groups, Mathematical Surveys and Monographs, Vol. 87, American
Mathematical Society, 2009.

3. A. Pillay. Geometric Stability Theory, Clarendon Press, 1996.

4.Y. Matiyasevich. Hilbert’s 10" Problem, The MIT Press, 1993.

5. R. Kaye. Models of Peano Arithmetic, Clarendon Press, 1991.

- Related academic journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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NEPITPAMMA MAGHMATOZ «TOPICS IN LOGIC II» (GR)

138

(1) TENIKA
3XOAH | EDAPMOIMENQN MAGHMATIKON KAl OYZIKON EMIZTHMON
TMHMA
EMINEAO :MNOYAQN | METANTYXIAKO
KQAIKOZ MAGHMATOZ | ML5 EEAMHNO 2zMOYAQN | 20
TITAOZ MAGHMATOZ | TYMIKEZ MEOGOAOI

AYTOTEAEIZ AIAAKTIKEZ APAZTHPIOTHTEZ
O€ MEPITTTWON TTOU OL TILOTWTLKES LOVASEG ATTOVELOVTOL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padruarog .. AlaAgéeig, Epyactnplakeég AoKroels K.AT. Av ol QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEG QITOVELOVTAL EVIALN VLA TO CUVOAO TOU UATNUATOG MONAAEZ
, _y . . AIAAZKANIAZ
avaypayte ti¢ eBouadiaiec wpec Stdaokaliog kat to cuvolo Twv
TULOTWTIKWVY ovadwv
3 10

MpoocVéate oepéq av ypelaotel. H opyavwan dtdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOLLOTIOLOUVTAL TTEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ

Tewt

kou unoBadpou, | EIAIKOY YITOBAOPOY

£L6LkoU unoBadpou, elbikeuang

VEVIKWY YVWOEWV, avamntuéng Seélotitwy

NPOAMAITOYMENA MAGHMATA: | AEN YITAPXOYN

FAQ23A AIAAZKAAIAZ ko

EZETAZEQN: | /YY)

TO MAGHMA NPOz®MEPETAI ZE

DOITHTES ERASMUS NAI (otnv AyyALKn), av urtapyel evolabepOUEVOG

HAEKTPONIKH ZEAIAA

MAGHMATOS (URL) https://eclass.uoa.gr/courses/PHS656/ (U6 kataokeun)

(2) MAOHZIAKA ANOTEAEZMATA

Ma6notakd AnoteAécpata
Meptypapovral ta uadnolakd AmoTEAETUAT TOU UATLATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAl LKAVOTNTEG KA TAAAAoU
ENMUTESOU TTOU T ATTOKTI)TOUV 0L POLTNTEG UETA TNV EMLTUXN 0AoKArpwon tou padriuatog.

JupuBouleuteite to Mapaptnua A
o [leptypaepr) tou Emumédou twv Madnotakwv AnoteAsoudtwy yla kade éva kUkAo amoudwv ouupwva ue to MAaioto Mpoooviwv
Tou EupwnaikoU Xwpou Avwtatng Eknaidevong
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou EupwrniaikoU MAatoiou lMpoaoviwy Awd Biov Madnong kat to Mapaptnuo B
o [lepiAnmtikog 06nyocg cuyypapric Madnolakwyv AoTEAEGUATWY

[VWOELC:

AUTO TO MABNUa Tapéxel pla o BaBog Siepelivnon Twv Tumkwy PeBOSwv, Sivovtag £udoaon otnv
epapuoy TOUG OTN HUNXOVIK AOYLOMLKOU KOl OTO OXeSLOOUO cuotnuatwyv. Ou dolttntég Ba pabouv
BewpnTikd OepéALD, TIPAKTIKEG TEXVIKEG KOL EPYOAELD ylO TOV QUOTNPO TPOCOLOPLOUO, TNV TUTILKN
enaAnBguon Kal TNV EMIKUPWON CUCTAUATWY AOYLoULKOU Kat UALKOU. H UAn Tou padruatog otoxeVeL otV
OAOKANPWHEVN Tapouciaon TOU QVIIKEWMEVOU KOl TwV OXETIKWV HeBodoloylwv, kabBwg Kat otnv
napoucioon TPAyUOTIKWY £PAPUOYWV O PBlopnyavieg OMwe ylo TopAdelypa n agpoSLaoTNUK, N
auToKlvnTofLlopnxavia Kot Ta cUoTAMATA VYELOG.
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Mépa amd TtV QmOKTNon BewpnTKWV YyVWOeWVY, oL GoLtNTEC/TPLeG €EOLKELWVOVTAL HE MO OELPA QAo
oAyopiBUOUG KL TIPAKTLKEG EPAPLOYEC.

Agflotnec:

Me tnv emttuxny oAokAnpwan tou pabnpatog o poltntig/Tpla Ba eival os Béon:
® VO KATAVONOEL BACLKEG EVVOLEC TWV TUTILKWV PEBOSWV
e VO KATAVONOEL KO VoL EPOPUOCEL GUYKEKPLUEVEC TEXVIKEG UAOTIOLNONG TUTILKAC EMaABguong
e va emAé€el TNV KATAMNAN péBodo edapuoyr TUTIKWY PEBOSWVY yla ToV TTIPOCcSLOpLoUd Kal TV
enaAnBsuon AUoEwWV 0g UTTOAOYLOTIKA TIPOBAN AT

Fevikég Ikavotnteg
AauBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG AUTEC avaypdpovtal oto lNapaptnua
AutAwpatog kat mapatidevtal akoAdovdwE) oe mola / MOLEG A0 AUTEG AITOCKOTEL TO Uddnua;.

Avainitnon, avaAuon kot oOvdeon SeSouvwy Kat Sxedtaouog kat Staxeipion Epywv

TTANPOWOPLWY, LE TN XProN KAL TWV AmapaitnTwV 2eBa0ulG Ot SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOMIKOTNTA
TEYVOAOYLWV 2eBaoudg ato pualko neptBaiiov

lpocapoyr O€ VEEG KATAOTAOELG Enti&elén kowwvikrg, emayyeAUQTIKAC Kat NOKG UTELTUVOTNTAG KOl
AnyYn anogacewv evalodnaiag oe euarta @UuAou

Autovoun epyaoio A0OKNON KPLTLKI)G KOl LUTOKPLTLKIG

Ouadikn epyaoia Mpoaywyn t¢ EAeUdepng, SNULOUPYIKNG KO ETTAYWYLKIG OKEYNG
Epyacia oe 5tedveg meptBaAiov

Epyaoia o€ Slemiotniuoviko meptBaiov AMeg...

Mapaywyn VEwV EPEVVNTIKWY LOEWV

IKAVOTNTEC:

To pdBnua armookoTrel 070 va emITeEUXBoUV o1 akOAouBol padnaiakoi OTOXO! yia TOUG POITNTEG/TPIEG:

- Na karavorjoouv TiG BepeAndelg OOPES Kal epyaAgia oTa poBNUATIKG Kal TNV ETTICTAMN TwWV UTTOAOYIGTWY OTToU
XPNoIhoTToIoUVTal TUTTIKEGUEBODOI

- Na karavoroouv TIG TUTTIKEG TTPOdIQYPAPEG, TNV TUTTIKA ETTAAABEUON KAl TO AOYIOMIKG aTrddeIENG BewpnudaTwy
- Na avarrtugouv de€10TNTEG yia TNV avaAuon TTPoRANPATWY KAl TRV EQAPHOYRA TUTTIKWYV JEBOdWV

- Na epapudéoouv TUTTIKEG HEBBDOUG O€ aTOIXEIWDN TTPOBAAKOTA KAl OTNV ETTIAUCT] TOUG

(3) NEPIEXOMENO MAGHMATOZ

To TrepiexdUEVO TOU HaBruaTtog atroTeAeiTal atrd Tig €AG evoTNTEG:

1. Eloaywyn oTig Tuttikég MeBddoug (loTopikr) avadpopn Kal eEEAIEN TwV TUTTIKWY PEBOdWY, N onuacia Toug oThv
QvATITUEN CUCTNUATWVY.

2. MoBnuatika Bgpélia (Karnyopnuartikr) AoyIKr), TTPOTACIOKN AOYIKHA KaI Ol €papUoyEG TOUG. Oswpia cuvOAwv, AoyikA
KOl HOBNUaTIKEG BOMEG.)

3. Tutmkég YAwooeg TTpodiaypa@wy (Z0vTagn Kal onuacioAoyia eTTIAEYUEVWY TUTTIKWV YAWOOWV.IPAKTIKEG AOKAOEIG
OTOV TUTTIKO TTPOCBIOPIOHS TWV aTTAITACEWY TOU CUCTHUATOG.)

4. 'EAeyxog JovTéAou (ApXEG eEAEyxou HOVTEAOU, XPOVIKT) AOYIKH Kal aAyopIBpol EAEyXOU JOVTEAWYV, EQAPUOYEG OTNV
eTmaAnBeuan AoyiopikoU.)

5. ATrodeign Oewpripatog (Baolkég apxEG aQUTOPATOTTOINKEVNG KAl SIdPACTIKAG aTTOSEIENG BEWPNUATWY Kal
TTPOKTIKEG AOKNAOEIG.)
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6. Tummkn emaAnBeuon otn Mnyavikr) AoyiopikoU (ETNoKOTTNON TwV TUTTIKWY TEXVIKWY ETTAANBEUONG Kal HEAETEG
TTEPITITWOEWV.)

7. Tutmkoi MéBodol 010 ZxedI00u6 ZuoTrpaTog (EvowpdTwon TUTTIKWY HEBGBWY OTNV apXITEKTOVIKI) TOU
ouoTAPaTog.ETKUpwaon Kal eTTaAnBeuon oxedlagpou Pe XpAon TUTTIKWY PEBOdwV.)

8. Tutmikég MéBodol atnv Texvnthy Nonuoouvn (E@appoyn TUTTIKWY peBOdwyY aTnv avamTuén cuotnudrwy Al.)

9. Biounyavikég E@appuoyég kal MeAéteg Mepimrwocwy (MpayuaTikéG EQApUOYES TUTTIKWY HEBGBWYV O€ BIGPOPOUG
TOUEIG, OTTWG OI 1ATPIKEG CUCGKEUEG, N aEPOdIACTNUIKA, N QUTOKIVNTORIOUNXaVia K.A.TT.)

10. EQappoyég TnG €TMIXEIPNHATOAOYIOG, aUTOUATN aTTOdEIEN KAl ETTIXEIPNUATOAOYIA
11. ATTOOQOAUGTWON TTPOYPAUHATWY

12. AAyeBpa kai autduarn atrodeign

(4) AIAAKTIKEZ kat MAOHZIAKEZ MEOOAOI - AZIOAOTHzH

TPOMOZ NMNAPAAOZHZ
lMpoowrto e npoowrno, EE amootaoews
eknaidevon KA.

Mpoowmno Ue mpdowro, TapdAAnAa 8 Kal € AMOCTACEWG OTNV
meplmtwaon mou Tuxov ormoudaaotrg dev Suvartal va pocéABeL

XPHZH TEXNOAOTIQN | To padnua diefdyetal oe aibouoa 6mou o kABe ooudaoTAG HECW
NAHPO®OPIAZ KAI ENIKOINQNIQN | mpoowrtikig 08ovng €xeL tn Suvatdtnta va mapoucLldlel epapuoyeg
Xprion T.M.E. ot Abaokadia, otnv | TWV OLOKACEWV KaL TIAPASELYLATWV.
Epyactnpuaxi) Exnaidevon, oty Emikowwvia | Xprion twv NAEKTPOVIKWY UTNPECLAV (TL.X. avapTnan Stadaveuwy,
HETOUC QOLTNTES | 5 11eLwoEewY, XPROLUWY GUVSESHWY) Péow TIX Tou Helios, KaBwG Kat
pe opadomnolnuéva email.

OPFrANQzH AIAAZKAANIAZ i doprogEpyaciag
leplypdpovtal avaAutikd 0 TPOTOG Ko Apaotnpiotnta E A
éaunvou
uédobot Stbaokaliag. .
Aadé€elg, Jeutvapla, Epyaotnpiakn Aoknaon, ALQ)\SEELC] - - 39
Acknon  [Mediou, MeAét & avdAuon ZUVOAIKG avapéveTal atmo Toug
BiBAoypaiag,  @povtiotiplo,  [paktikn (POITI’]TéQ va 'ITpGY}JGTO'ITOII’l]OOUV
(Toro9€tnon), KAwkrj Aoknon, KeAwexvikd | | TPEIG epyaaieg, SUO ATOUIKEG Kal Hia
Epyaotripto, Awabpaotikn Stbaokalia, oua 5IKr'] .
Ekmabevutikeg ETLOKEYPELG, Exmovnon
UeAETNG (project), Suyypaen epyaciag / 60
epyaotwv, KaAuexvikri dnuioupyia, KA. Jepwvapla- Ekmovnon teAkng epyaociog 151
KalL mapouciaong
Avaypdpovtal oL WPEG UEAETNG TOU @oLtnTh
yla kade padnotakn Spaoctnpotnta Kadwg
Kat ot wpes Un kododnyouuevng UEAETNG
aUUQWVA UE TLG apxEG Tou ECTS
20voAo Mabnpatog 250

AZIOAOTHZH OOITHTQN
Neptypapn e Stadikaoiag aéloAdynong
Mwooa A§loAoynong: AyyAwkn
Mwaoa A§toAdynang, MéSobdot aéloAdynong,
AlQUOPQWTIKA 1) SUUTTEPACUATIKY,
Aokuaoia MoAAarnArig Emtidoyris, Epwtrioeig Mpodopwkn mapouciaon kat eéétaon otnv tehkn epyacia (100%)
Suvrouncg Artavtnong, Epwtrioets Avantuéng
Aokipiwv, Eniduon MpoBAnudrtwy, Mpoarmtn
Epyaoia, ExSean / Avapopd, Mpopopikr
Eéétaon, Anudaota Mapouaiaon,
Epyaotnpiakn Epyacia, KAwikn EEétaon
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Ac¥evouc, KaAAwteyvikn Epunveia, AAn /
AAdeg

Avapépovtat pntd npocbLopLoUEVY KPLTHPLL
aéloAdynaong kat eav kat mou eivat
pooBaoiua Ao ToUS POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

MNpotewopevn BiBAoypadia (evSeKTIKOG KATAAOYOG):

J. Michael Spivey, "Formal Methods for Software Development,” Prentice Hall, 1988."Formal Methods in Software
Engineering"

Dines Bjgrner, Cliff B. Jones, "Formal Methods in Software Engineering," Springer, 1999."Software Engineering
Mathematics: Formal Methods Demystified"

Carl J. Adams, Lori A. Clarke, "Software Engineering Mathematics: Formal Methods Demystified," Auerbach
Publications, 2007.

Mark Ryan, Dusko Pavlovic, "Formal Methods: Foundations and Applications," CRC Press, 2018.

Michael Huth, Mark Ryan, "Logic in Computer Science: Modelling and Reasoning about Systems," Cambridge
University Press, 2004.

Stephen A. Cook, Phuong Nguyen, "Logical Foundations of Proof Complexity," Cambridge University Press, 2010.

A. J. Mokhov, V. F. Turchin, "Formal Methods: An Introduction to Symbolic Logic and to the Study of Effective
Operations in Arithmetic and Logic," Elsevier, 2012.

J. Goguen, Theorem Proving and Algebra, https://arxiv.org/abs/2101.02690
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COURSE OUTLINE OF “TOPICS IN LOGIC II”

(1) GENERAL

SCHOOL | Applied Mathematical and Physical Sciences, NTUA

ACADEMIC UNIT

LEVEL OF STUDIES | Graduate

COURSE CODE | ML5 | SEMESTER | 2nd
COURSE TITLE | TOPICS IN LOGIC Il: FORMAL METHODS
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded for separate components of the course, e.g. TEACHING CREDITS

lectures, laboratory exercises, etc. If the credits are awarded for the whole HOURS
of the course, give the weekly teaching hours and the total credits

Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | No

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS656/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

This course provides an in-depth exploration of formal methods, emphasizing their application to
software engineering and systems design. Students will learn theoretical foundations, practical
techniques and tools for the rigorous specification, standard verification and validation of software and
hardware systems. The course material aims at the comprehensive presentation of the subject and
related methodologies, as well as the presentation of real applications in industries such as aerospace,
automotive and health systems.

Skills:

Upon successful completion of the course, the student will be able to:

¢ understand basic concepts of Formal Methods

¢ to choose the appropriate method of application to problems of mathematics and logic
e understand and apply specific techniques of Formal Methods

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management
information, with the use of the necessary technology Respect for difference and multiculturalism
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Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment

Production of new research ideas Others...

Aims:

The course aims to achieve the following learning objectives for the students:

- To understand the fundamental structures and tools in mathematics and computer science where formal
methods are used

- Understand formal specifications, formal verification and theorem proving software
- To develop skills to analyze problems and apply formal methods

- To apply formal methods to elementary problems and their solution

(3) SYLLABUS

The content of the course consists of the following sections:

1. Introduction to Formal Methods (Historical review and development of standard methods, their importance in system
development.

2. Mathematical foundations (Categorical logic, propositional logic and their applications. Set theory, logic and
mathematical structures.)

3. Formal specification languages (Syntax and semantics of selected standard languages. Practical exercises in standard
specification of system requirement

4. Model checking (Principles of model checking, temporal logic and model checking algorithms, applications in software
verification.)

5. Theorem Proving (Fundamentals of automated and interactive theorem proving and practical exercises)
6. Formal Verification in Software Engineering (Overview of standard verification technigues and case studies.)

7. Formal Methods in System Design (Incorporation of formal methods into system architecture. Design validation and
verification using formal methods)

8. Formal Methods in Atrtificial Intelligence (Application of formal methods to the development of Al systems)

9. Industrial Applications and Case Studies (Real applications of formal methods in various fields such as medical
devices, aerospace, automotive, etc.)

10. Applications of argumentation, automatic proving and argumentation
11. Debugging programs

12. Algebra and automatic proving

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face, and in some cases remotely in the event that
Face to face, Distance learning etc.
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some students cannot attend

USE OF INFORMATION AND | The course is held in a room where each student through a
COMMUNICATIONS TECHNOLOGY | personal screen has the possibility to present applications of
Use of ICT in teaching, laboratory education, | the exercises and examples. The student can use the online

communication with students | o \ices (eg posting slides, notes, useful links) via e.g. of
Helios, as well as with grouped emails.

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Lectures 39 hours
Lo "
described in detai In total, students are 60 hours

Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography, expected to carry out three
tutorials, placements, clinical practice, art assignments, two

workshop, interactive teaching, educational individual and one group.

visits, project, essay writing, artistic creativity - N
Seminar and final 151 hours

etc.
presentation

The student’s study hours for each learning

activity are given as well the hours of non-
directed study according to the principles of the

ECTS.

Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of Evaluation: English

Language  of evaluation, methods of | QOral presentation and examination in the final paper (100%)
evaluation, summative or conclusive, multiple

choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

(5) ATTACHED BIBLIOGRAPHY

J. Michael Spivey, "Formal Methods for Software Development,” Prentice Hall, 1988."Formal Methods in
Software Engineering”

Dines Bjgrner, Cliff B. Jones, "Formal Methods in Software Engineering," Springer, 1999."Software
Engineering Mathematics: Formal Methods Demystified"

Carl J. Adams, Lori A. Clarke, "Software Engineering Mathematics: Formal Methods Demystified," Auerbach
Publications, 2007.

Mark Ryan, Dusko Pavlovic, "Formal Methods: Foundations and Applications," CRC Press, 2018.

Michael Huth, Mark Ryan, "Logic in Computer Science: Modelling and Reasoning about Systems,"
Cambridge University Press, 2004.

Stephen A. Cook, Phuong Nguyen, "Logical Foundations of Proof Complexity," Cambridge University Press,
2010.

A. J. Mokhov, V. F. Turchin, "Formal Methods: An Introduction to Symbolic Logic and to the Study of Effective
Operations in Arithmetic and Logic," Elsevier, 2012.

J. Goguen, Theorem Proving and Algebra, https://arxiv.org/abs/2101.02690

Journal: Journal of Logic and Computation, Oxford University Press
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NEPITPAMMA MAOGHMATOZ «TOPICS IN PROOF THEORY» (GR)

(1) TENIKA

ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
Docodlag, Akadnuio ABnvwv

TMHMA | lotoplag kat Qlocodiag tng Emotiung, EKMA

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAOHMATOZ | ML6 | EZAMHNO INOYAQN | 4°

TITAOZ MAGHMATOZ | Topics in Proof Theory

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuatog m.x. AlaAééeig, Epyaotnplakes AoKNoeLs K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOEC ATTOVEUOVTAL EVIALA YLo TO OUVOAO TOU UaINUATOG MONAAEZ
avaypayte tic eBdouadiaiec wpeg Stéaokaiog ko To aUVOAO TwV AIAAZKANIAZ
TLOTWTIKWY ovadwv
AtoAE€eLc 3 10

MpooVéate oelpeq av ypelaotel. H opyavwan Stdaokadiag kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOULOTTOLOUVTAL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | EwdikoV urtoBaBpou

yevikoU umtoBadpou,

£L6Lkov unoBadpou, elbikevang

YEVIKWY YVWOEWVY, avamntuéng Seélothtwv

MPOANAITOYMENA MAGHMATA: | ML1. Proof Theory

FAQEZA AIAAZKAAIAS ko | AyyAn

EZETAZEQN:
TO MAGHMA NPOZ®EPETAI 2E | Nat
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS642 (UTO KOTOOKEUN)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Mabnolakd AntoteAécpata
Meptypapovral ta LodnoLtakd amoTEAEoUATA TOU UATUATOG Ol GUYKEKPULEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
kataAAnAou enutéSou mou Yo ATTOKTHOOUV OL QPOLTNTEG UETA TNV EMLTUXI) OAOKANPWAN TOU UadNUATOG.
JupuBouleuteite to Mapaptnua A
o [Ieptypapri tou Emunédou twv Madnotakwv AnoteAeoudtwy yla kade éva kUkAo omouvdwv cUupwva ue to MAaioto
Mpoadévtwy tou EupwnaikoU Xwpou Avwtatng Eknaibevong
o [leptypapikoi Aciktes Emumébwy 6, 7 & 8 tou Eupwriaikou MAatoiou lMNpoadvtwy Awd Biouv Madnong kat to Mapaptnuo B
o [lepiAnmtikg O6nyos auyypapric Madnolakwyv AloteAeoudtwy

To pabnua napouctalel ad’ evoc tig Stadopeg ekdavoelg Tou A-AoyLopoU, 0 omoiog
Bewpeitol N yYAWOoO TWV KATAOKEVOOTLKWY CUVAPTHCEWY N} TWV TPOYPOUUUATWY TNG
mAnpodopLkig, Kal ad’ etépou ta Stddopa CUOTAUATA KAL EPUNVELEC TNG KATAOKEUQOTIKG
Aoywknc. Kevtpiko ntnua givat n tooduvapio Curry-Howard petagt twv Stadopwv Adupda
OPWV LIE TLC AVTIOTOLYXEG KOTOOKEUAOTIKEG AMOSEIEELG, YVWOTN Kol WE «POPUOUAA WG TUTIOG
KoL OB ELEN WC Poypappa» avtiotolyia. Napouaoialetal emiong kat n Curry-Howard
avtiotoixnon Hetal Tou A-AoyLopoU pe control TEAEOTEG Kat TNG KAQGLKAG AOYLKNG.

Me tnv emtuxn oAokApwaon tou pobnuartog ot pottntég Ba £xouv
e MEAETHOEL TO ONUAVTIKO UTTOAOYLOTIKO TTAQLGLO TTIOU €ivail 0 A-AOYLOOG, UE TIOANEG
edapuoyEg otn Aoyikn Kal TANPodopLK.
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e EfolKkelwOEl E TIG KATAOKEUAOTIKEG EPUNVELEG KOL TAL KOTOLOKEUQOTLKA
TIEPLEXOLEVA TWV HOONUATIKWY BEwpLwy.

e Katavonoel ti¢ Stadopeg mAeupég TnG Looduvapiag Curry-Howard, akdpa KatL otnv
TMEPIMTWON TWV YAWOOWV TPOYPAULATIOUOU UE control operators.

e JulntosL ta pthocodikd mpoPARATA TTOU EYEipEL N LooSuvapuio mPoypapHATWY
KOl LaBnpatikwy anodeifewv.

Fevikég Ikavotnteg
NapuBavovtag urtoyn TG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TITUXLOUXOG (OTTWGE QUTEG avalypapovTal oTo
Mapaptnua AutAwuartog kat mapatidevial akoAoUdwe) o€ moLa / TOLEG A6 QUTEG AITOOKOTEL TO UadINuUa,.

Avainitnon, avaAuon kot oOvieon Sedopévwy kat 2xedlaouog kat Staxeipton Epywv

TIANPOPOPLWV, LE TN XPIION KAL TWV QIapaiTNTWY 2eBa0oudg otn SLaPOopPETIKOTNTA KOl OTNV TOAUTTOALTIOULKOTNTOL
TEXVOAOYLWV 2eBaoudg ato uolko neptBaiiov

lpooapoyr o€ VEEG KATAOTAOELG Enibetén kolvwvikrg, emayyeAuatiknc kat nikng umeuduvotntag
AnyYn anopacswv Kat evatodnoliag oe Fépuara eUuAou

Autovoun epyacia AOKNON KPLTLKNG KO QUTOKPLTLKIG

Ouadikn epyacia Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL ETTAYWYLKIG OKEYNG
Epyaoia oe iedveg meptBtAlov L.

Epyaocia os diemiatnuoviko ept8aAlov AlAgg...

Mapaywyn VEwv epeuvnTtikwy tbewv

MEeTA TNV emLtuyr oAOKARPwWaCN Tou Habrpatog, ol poLtnTEG Ba €Xouv avamtugel tnv
LKOVOTNTA TOUG Val

e Avaintolv, avaAlouv kal cuvBétouv Sedopéva Kal mTAnpodopleg,
XPNOLULOTIOLWVTOG TLG ATAPALTNTEG TEXVOAOYLEG

e Epyalovral auTtOVOUO XPNOLUOTOLWVTAS UVEUAOHOUG SLoLeONTIKWY Kot
TUTILKWV ETILXELPNUATWY

e [lapAayouv VEEG EPEUVNTIKEG LOEEG

e [poypappartifouv kat va Staxelpilovral Epya

e AoOKOUV KPLTLKI] KOL OlUTO-KPLTLKH.

(3) NEPIEXOMENO MAGHMATOZ

To meplexOpevo Tou pabnpatog Sev elval To (610 kabe popd mou diddoketal. Ouwg pia

eVOELKTIKN UAN amd Ty omola emhéyovtal BEpata yia To pabnua sival n akdéAoudn:

1. Ewoaywyn otov A-AoYLopO WG YAWCOO TWV KATACKEUNOTIKWY CUVAPTHOEWV KoL TWV

T(POYPOUUATWVY.

H évvola Tn¢ avaywync, B-avaywyn, n-avaywyr, 6swpnuo Church-Rosser.

Avamapdotoon Twv avaSpouLKWY CUVAPTHOEWY 0TOV A-AoyLopd.

Elcaywyn otn Bswpla TUnwy, A-AoyLlopog pe armholg tumouc tou Church.

AN £(6n avaywywv Onwe avaywyn KedaAng, aplotepr avaywyn K.A.T. Kot

OTPATNYLKECG ATIOTLUNONG.

6. TUMOL TOUNC KAl BEWPUATA XAPAKTNPLOUOU TWV KAVOVIKOTIOLNOLUWY KAl LoXupd
KOVOVLKOTIOLROLUWY 0pwv. Ta Bswpnpata standardization kat finiteness of
developments.

7. Zuvduaotikn AoyLKr Kal oX€on e Tov A-AoyLouO.

8. Kataokeuaotiki Aoyikn, n epunveia BHK (Brouwer-Heyting-Kolmogotov)
TIPOTACLAKWY CUVOECUWV KOl TTOCOSELKTWY. TOl GUCTHLATA LVTOUTGLOVLOTIKNG
AOYLKNAG.

9. loouopdilopog Curry-Howard petatt A-Opwv e TUTOUC (Tpoypapata) Kot
anodeifewv TNG LVTOUTOLOVLOTIKAG AOYLKAC.

10. To obotnua F tou Girard kat n deutepoBabuLa Aoyikn.

e WwWN
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11. To obotnua T tou Godel kat n cuvaptnolakn epunveia tng apBuntikig (Dialectica
Interpretation).

12. A-Aoylopog pe control operators Kol OTPATNYLKEG ATTOTIHNONG.

13. Juotiuata KAAoLWKN ¢ AOYLKAG Kat Loopopdlopog Curry-Howard petafl opwv Tou A-
Aoylopou pe control operators kol Twv anodeifewv oTa CUOTAUATO KAAGLKAG
Aoywng. ocodikr amotipunon tou woopopdLlopou Curry-Howard.

(4) AIAAKTIKEZ ko MAGHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHE | MpAoWTO HE MPOCWTTO
Mpoowrno pe mpoowrno, EE amootdoewg
ekmaidevan KA.

XPHZH TEXNOAOTIQN | Xprijon H-tdéng
NAHPO®OPIAZ KAI ENIKOINQNIQN
Xprion T.M1.E. otn Atbaockalia, otnv
Epyaotnpiakn Exknaibevon, otnv Emttkowvwvia
UE TOUG QOLTNTES

OPrANQZzH AIAAZKAAIAZ , ®oprog Epyaciag

Meplypdovrar  avaAutika o TPOmoG Kat Apaoctnpiotnta E 2
éaunvou

ueédobol Stbaockaliag. AL 39 Goe
AwaAéelg, Seutvapla, Epyaotnpiakr Aoknon, . EEE"C WPEG
Acknon  Mebiou, MeAétn & avdiuon | | Mn kaBodnyolpevn 211 wpeg
BiBAoypapiag, @povriotiplo, Mpaktikn uE)\étl’]
(TortoO€tnan), KAwukry Aoknon, KoaAAiteyviko
Epyaotripto, Awabpaotikn Sbaokalia,
EkmoubeuTikég emOKEYELS, Ekmovnan UEAETNG
(project), Zuyypapn epyaciag / epyaciwy,
KaAAwteyvikn dnutoupyia, K.AT.
Avaypdgovtal oL wpeg UEAETNG TOU @OoLTNTH
yla kade padnotlakn Spaotnptotnta kadwe Kot
oL WPEG Un kadobNyoULEVNG UEAETNG CUUPWVA
(e G 2UvoAo Madrpartog 250 WpeC

AZIOAOTHZH @OITHTQN | Me yparrtn teAikn e€€taon mou meplAapPavel adevog
Nepwpagpri e dtabduaatiag agoAdynong Béuata Bewplog kat adetépou aoknioelc. H y\wooa

Mwooa A&oAoynang, MéGobot aioAoynong, aﬁlOKOVHOHC Elvat ta (XVV)\LKQ.

AlQUOPQWTIKA 1 SUUTEPACUATIKY, AoKkuuaoia

MoAanAr¢ Emidoyric, Epwtroelg Zuvtoung . , , f ;
Ardvinone, Epwiiceic Avimtugne Aokuiwy, | 10 KUPLOLKPLTAPL aglodoynong eivaw o Babuog otov

Eriluon  MpoBAnudtwy, [lpanti Epyacia, | OTOLO €VOG doLTNTHG/UL POLTATPLA KATAVOEL TLG
Exdeon / Avagopd, [pogopuci EEtaon, | reyyikéc adAd Kat TLG GAOCODIKEC EVVOLEC TTOU
Anuoota lMapouoiaon, Epyaotnpiakn Epyaoia, , , , , ,
Klwiki  E€étaon  Acdevois, Kadueyvicr | EMTAEKOVTOL OE Eva Bepa kat o BaBuog otov onoio
Epunveia, AMn / AMeg elval og B€on va AUvel aoknoelg. Ta KpLTrpLa
Avagépovtal pntd mpoosloplouéva KpLtipLa a&o)\’oyncnq EEI’]VOL’)VTOLL GTIOUC d)OLTI’]TEQ/GTLC
aloAdynong kat eav kat mou givat mpooBdotua d)OlTITCpLSQ TPV ATTO TNV EEETGOT].

QIO TOUG (POLTNTEG.

(5) ZYNIZTQMENH-BIBAIOTPADIA

1. H.Barendregt (1985), The lambda calculus: its syntax and semantics
(Studies in Logic and the Foundations of Mathematics 103), 2nd edition,
Amsterdam: North-Holland.

2. H.P.Barendregt, Lambda calculus with types. Cambridge, UK: Cambridge
University Press, 2013.

3. J.R.Hindley, [Lambda]-calculus and combinators: An introduction. New
York: Cambridge University Press, 2008.

4. J.R. Hindley (1997), Basic Simple Type Theory (Cambridge Tracts in
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Theoretical Computer Science 42), New York: Cambridge University Press.

5. J.-Y. Girard, Y. Lafont, and P. Taylor, Proofs and Types, volume 7 of Cam-
bridge Tracts in Theoretical Computer Science. Cambridge University Press,
1989.

6. J.-L. Krivine. Lambda Calculus, Types and Models. Ellis Horwood Series in
Computers and their Applications. Masson and Ellis Horwood, 1993.

7. M. H. Sorensen, P. Urzyczyn. Lectures on the Curry-Howard Isomorphism,
Vol. 149, Studies in Logic and the foundations of mathematics, Elsevier,
2006.

8. P. Wadler, "Proposition as types", in Communications of the ACM, 58 (12),
December 2015, pp. 75-84.

9. R. Zach, "The significance of the Curry-Howard Isomorphism", in
Philosophy of logic and mathematics, 2019, pp. 313-326.

- Relevant scientific journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.
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COURSE OUTLINE OF “TOPICS IN PROOF THEORY”

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | ML6 | SEMESTER | 4"

COURSE TITLE | Topics in Proof Theory

INDEPENDENT TEACHING ACTIVITIES

. . WEEKLY
if credits are awarded. for separate compfments of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole HOURS
of the course, give the weekly teaching hours and the total credits
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Special Background

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | ML1. Proof Theory

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS642/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.
Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

The course presents on the one hand the various manifestations of lambda calculus, which
is considered the language of constructive functions or computer programs, and on the
other hand the various systems and interpretations of constructive logic. The central issue is
the Curry-Howard equivalence between the various lambda terms with their corresponding
constructive proofs, also known as the "formula-as-type and proof-as-program"
correspondence. The Curry-Howard correspondence between A-calculus with control
operators and classical logic is also presented.

Upon successful completion of the course, students will have
e studied the important computational framework that is A-calculus, with many
applications in logic and computing.
e become familiar with the constructive interpretations and constructive contents of
mathematical theories.
e understood the various aspects of Curry-Howard equivalence, even in the case of
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programming languages with control operators.
e discussed the philosophical problems raised by the equivalence of programs and
mathematical proofs.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ..

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their ability to
e search for, analyze and synthesize data and information, using the necessary
technologies

e work autonomously using combinations of intuitive and formal arguments
e produce new research ideas
e plan and manage projects

e  practice criticism and self-criticism.

(3)  SYLLABUS

The content of the course will not be the same every time it is taught. However,
an indicative syllabus from which topics for the course will be selected is the
following:

1. Introduction to A-calculus as a language of constructive functions and
programs.

2. The concept of reduction, B-reduction, n-reduction, Church-Rosser
theorem.

3. Representation of recursive functions in A-calculus.

4. Introduction to type theory, A-calculus with Church's simple types.

5. Other forms of reductions such as head reduction, left most reduction
etc. and evaluation strategies.

6. Intersection types and characterization theorems for normalizable and
strongly normalizable terms. The standardization and finiteness of
developments theorems.

7. Combinatorial logic and its relation to A-calculus.

8. Constructive logic, the BHK (Brouwer-Heyting-Kolmogorov)
interpretation of propositional connectives and quantifiers. The systems
of intuitionistic logic.

9. Curry-Howard isomorphism between A-terms with types (programs) and
proofs in intuitionistic logic.

10. Girard's system F and second order logic.

11. Godel's system T and the functional interpretation of arithmetic
(Godel's Dialectica Interpretation).
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12. A-calculus with control operators and evaluation strategies.

13. Classical logic systems and Curry-Howard isomorphism between terms
of A-calculus with control operators and proofs in classical logic systems.
Philosophical evaluation of the Curry-Howard isomorphism.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY

Face to face, Distance learning etc.

Face to face

USE OF INFORMATION AND
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

Use of e-class

TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
Non-directed study 211 hours
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Written final examination which includes both theory
guestions and exercises. The language of evaluation is

English.

The main criteria of assessment are the degree to
which students understand the technical and
theoretical concepts involved in a question and the
degree to which they are in a position to solve
exercises. The criteria of assessment are explained to
the students before the examination.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. H.Barendregt (1985), The lambda calculus: its syntax and semantics (Studies in

Logic and the Foundations of Mathematics 103), 2nd edition, Amsterdam: North-

Holland.

2. H.P.Barendregt, Lambda calculus with types. Cambridge, UK: Cambridge University

Press, 2013.

3. R.J. Hindley, Lambda-calculus and combinators: An introduction. New York:

Cambridge University Press, 2008.

4. R.J.Hindley (1997), Basic Simple Type Theory (Cambridge Tracts in Theoretical

Computer Science 42), New York: Cambridge University Press.
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5. J.-Y. Girard, Y. Lafont, and P. Taylor, Proofs and Types, volume 7 of Cam- bridge
Tracts in Theoretical Computer Science. Cambridge University Press, 1989.

6. J.-L. Krivine. Lambda Calculus, Types and Models. Ellis Horwood Series in Computers
and their Applications. Masson and Ellis Horwood, 1993.

7. M. H. Sorensen, P. Urzyczyn. Lectures on the Curry-Howard Isomorphism, Vol. 149,
Studies in Logic and the Foundations of mathematics, Elsevier, 2006.

8. P. Wadler, "Proposition as types", in Communications of the ACM, 58 (12),
December 2015, pp. 75-84.

9. R. Zach, "The significance of the Curry-Howard Isomorphism", in Philosophy of
logic and mathematics, 2019, pp. 313-326.

- Related academic journals:
Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.




NEPIFPAMMA MAGHMATOZ «TOPICS IN SET THEORY» (GR)

(1) TENIKA

IXOAH | ZxoAr Ostikwv Emotnuwy, EKMNA / Zxoln Ebapuoopévwy
MaBnpatikwy kat Quikwv Emotnuwy, EMN / Kévtpo
Epevvng tng EAAnvikng @locodioag, Akadnuia ABnvwy

TMHMA | lotopiag kat @hocodiag tng Emotung, EKMA

EMINEAO ZNOYAQN | Metamtuytakd

KQAIKOZ MAOHMATOZ | ML7 | EZAMHNO ZNOYAQN | 4°

TITAOZ MAGHMATOZ | Topics in Set Theory

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TILOTWTLKEG UOVASEG QUITOVELOVTAL O SLOKPLTA UEPN EBAOMAAIAIES

Tou padruatog m.x. AlaAgéeig, Epyaotnplakég AoKnoels KA. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVAOES AOVEUOVTAL EVIALN Yo TO OUVOAO TOU UadNUATOS MONAAEZ
avaypayte ¢ eBdouadiaies wpeg StbaokaAiog Ko To cUVOAO TwWV AIAAZKANIAZ
TLOTWTIKWVY ovadwv
AtoAE€eLg 3 10

MpooVéate oelpéq av ypelaotel. H opyavwan dtbaokadiag kat ot
OLOAKTIKEC UETOHOL TTOU XPNOLOTTOLOUVTOL TIEPLYPAPOVTAL AVUAUTLKA OTO

(6).

TYNOZ MAGHMATOZ | ElSikou YroBaBpou

yevikoU umtoBadpou,

£L8tkov unoBadpou, elbikevang

VEVIKWY YVWOEWV, avamntuéng Seflothtwv

MPOANAITOYMENA MAGHMATA: | L2. Set Theory

TAQIZA AIAAZKAAIAS ko | AyyAwkr

EZETAZEQN:
TO MAGHMA MNMPOZ®EPETAI ZE | Nau
®DOITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS643 (UTtO KATAOKEUT))
MAGHMATOS (URL)

(2) MAGHZIAKA ANOTEAEZIMATA

Ma6nolakd AroteAécpata
Meplypdapovtal ta padnoLakd amoTEAECUATA TOU UaTNUATOG Ol CUYKEKPUUEVEG YVWOELG, SEELOTNTEG KA LKAVOTNTEG
kataAArnAou emutéSou mou YA AITOKTOOUV OL (POLTNTEG UETA TNV EMLTUXN 0AOKANpwan Tou padruatog.
SuuBouleuteite o Mapdaptnua A
o [Ieptypapri Tou Enunédou twv Madnotakwv ATTOTEAECUATWY YL KAOE Eva KUKAO armoudwv ouupwva Ue to MAaioto
Mpoodvtwy tou EupwrniaikoU Xwpou Avwtatng Eknaidevong
o [leptypapikol Acikteg Emumédwy 6, 7 & 8 tou Eupwrnaikou MAatciou lMpoadvtwy Awa Biou Mdadnong kat to lMapaptnuo B
o [lepiAnmtik6g O6nyos ouyypapric Madnolakwv AmoteAeoudtwv

To padnua acyxoAsital pe otolxeia tng neplypadikng Bewpliag cuvoiwv, SnAadn, Tng
HEAETNC TWV CUVOAWV TIOU HITOPOUV va 0pLoToUV o€ (SLoxwpiotpoug, TARPELS) LETPLKOUG
xwpouc. Apxilovtag pe kAaolka amoteAéoparta (mou anédetéav ot Borel kal Lebesque), ot
onoudaoteg pabaivouv tn Bewpia Twv MoAwvikwy xwpwv, epapudlouv Toug AoyLkoug
KOVOVEC YLa VO KATOLOKEUAOOUV cUVOeT opiotpa cUvola omwg ta Borel kot ta tpoBoAtkd
oUvVoAQ, avayvwpilouv tnv MOAUTIAOKOTNTA TOuC Kal pabaivouy e€eldikeupéva
OMOTEAECUOTA TTAVW OE AUTA.

Me tnVv emtuxni oAokAnpwon Tou Habruatoc, ot poltntég Ba £xouv
o MeAETAOEL EvVa ONUAVTLIKO MEPOG TNG SOULKAG Bewplag TWV ONUELOCUVOAWY
e MabBeL ta Baotka amoteAéopata tng Bewpiag MOAWVIKWV XWPWV Ue Eudacn otov
XWpo Tou Baire
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E€olkelwOel pe TNV KAGon Twv Borel cuvoAwv Kol Ta TENEPACUEVA BT OTNV
LEPAPXNON TNG, KABWCE Kot TLG TIPOBOAKEC KAACELC GUVOAWV KOl TNV LEPAPXNCH TOUG
HE €Uudaon ot OVAAUTIKA KAl CUVAVOAUTLKA GUVOAQ

KatavonoeL mwe va EKTILOUV TNV TOAUTTAOKOTNTA TWV OpLloLUwY cUVOAWY e Baon
TOUC OUVOAOBEWPNTLKOUC TEAEOTEG KOlL TOUG TTOOOBELKTEG TTOU Ta 0pLloUV.

Fevikég IkavotnTeg
AauBavovtag urtoyn TiG YEVIKES LKAVOTNTEG TTOU TIPETTEL VAL EXEL ATIOKTHOEL O ITUXLOUXOG (OTTWGE UTEG aVaypapOVTaL OTO
Mapaptnua AumAwuatos kot napatidevial akoAdovdwg) os moLa / MOLEG ATO AUTEG ATTOOKOTEL TO pUadnua;.

Avaditnon, avaAvan kat cuv9eon Sebouévwy kat SXeOLAOUOG KaL Slayeiplan Epywv

TIANPOPOPLWY, UE TN XPHON KAL TWV aapaiTnTWV SeBaouoc atn SLaPOPETIKOTNTA Kol 0TNV TTOAUTTOALTIOUIKOTNTA
TEXVOoAoyLWwV 2eBaoudg oto puotko neplBailov

lMpooaployr) O€ VEEG KATAOTAOELG Emtibelén kowwvikrgG, emayyeAUaTIKAG kat nBkrG umteuBuvotnTag
Afgn anopacewv kat evalodnaoiag oe Féuata euAou

Autovoun epyaoia A0OKNON KPLTLKIIG KAl LUTOKPLTIKIG

Ouadikn epyacia Mpoaywyr t¢ EAeUPepnG, SNIULOUPYIKAG KL EMAYWYIKNG OKEYNG
Epyaocia oe Siedveég meptlBaAlov L

Epyacia o€ Siemotnuoviko neptBaAiov ANgG...

Mapdywyn VEwv EPELVNTIKWV LBEWYV ...

Me tnVv entuxni oAokANpwaon Tou pabnuatoc, ol poltntég Ba £xouv avamtuéel TNV
LKavoTNTa Vol

AvalntouUv, avaAlouv kat cuvBétouv dedopéva kal mAnpodopieg,
XPNOLLOTIOLWVTAS TIG OTMAPAITNTEG TEXVOAOYIEG

Epyalovtal autovoua XpNOLLOTIOLWVTOCS CUVSUAOHOUC SLaobNnTIKWVY KAl TUTILKWY
ETUXELPNUATWY

Mapdyouv VEEC EPEUVNTIKEG LOEEC

Mpoypappatifouv kal va Staxelpilovtal Epya

AcKOUV KPLTIKI) KOL AUTO-KPLTLKN.

(3)

NEPIEXOMENO MAGHMATO2

O 00 N oo uu b W N -

. ATQLITOUPEVEG YVWOELG AVAAUONG, AOYLKAG Kal TomoAoylag.

. BaOLKEC KAOLOLKEC EVVOLEG.

. MoAwvikol xwpol kat §€vdpa.

. To Bewpnpua Cantor-Bendixson.

. KaAa-BepeAiwpéva cuvoAa kat to Bswpnpa tou Suslin.

. K\doelc Borel cuvoAwv memepaopévng Ta€ng Kot poBoAkEG KAAOELG CUVOAWV.
. ZuvoloBewpntikol koL Aoytkol TeAeOTEG o€ KAAOELG CUVOAWV.

. Avamopoaotdoelg Borel, avaAuTiKwy KAl CUVOVAAUTIKWY CUVOAWV.

. Borel-toopopdiopot.

10. To Oswpnua Ataxwplopol Twv Luzin-Suslin.

11. To @swpnua TéAslou ZuvoAou.

12. Oswpnpata Opalomnoinonc.

13. Mpoxwpnuéva BEpata.
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(4) AIAAKTIKEZ kow MAOHZIAKEEZ MEOOAOI - ASIONOTHZH

TPOMNOZ MAPAAOZHZ | MpOOWTO LLE TIPOCWTIO
Mpéowro ue npéowrno, EE amootaoewg
eknaibevon K.Am.

XPHZH TEXNOAOTIQN | Xprion T.M.E. otn didaokalia kot otnv emKovwvia pe

NAHPO®OPIAZ KAI ENIKOINQNIQN Tou¢ dportnTéc.
Xprion T.[.E. otn Atbaockalia, otnv
Epyaotnplakn Exnaidevon, otnv Emkotvwvia
LE TOUG (POLTNTEG

OPIrANQzH AIAAZKAAIAZ . ®doprog Epyaociag
Meplypdpovtar  avaAuTikd 0 TPOToG Kol Apaotnpiotnra E€aurvou
uedodbot SLbaokaliag. . 7
Aadéelg, Sepwvapla, Epyaotnpiakn Aoknon, ALOO\EE'ELC 39 wpeg
Aoknon  Mediou, MeAétn &  avdiuon AuTtoteAng MeAétn 191 wpeg
BiBALoypapiag, @povriotriplo, Mpaktikn f , 1 '
(TortoV¥€tnan), KAwvikry Aoknon, KoaAAiteyviko EpVQOLEC KQT olkov 20 wpeg
Epyaotripto, Atabdpaotikn Sbaokalia,
EKmaULSeUTIKEG ETLOKEYELS, EkmOvnon UEAETNG
(project), Suyypacn epyaciac / epyactwyv,
KaAAtteyvikn Snutoupyia, K.Am.

Avaypd@ovtal oL WPeG UEAETNG TOU @oLtnTh
yla kade padnolakn Spaotnplotnta Kadws Kot
oL WPEG Un kadobnNyoUuUEVNG UEAETNG OUUPWYA
UE TG apxeG Tou ECTS

JUvoAo paBrnuatog 250 wpeg

AZIOAOTHZH QOITHTQN | Mparttr TeAKN €€€TAON UE EPWTNOELG avamtuéng (75%)
Meptypacpri tng Stadikaoiag aloAoynong KOl O(TOIJ.LKI"] EpV(IO'iOL (25%)'

Mwooa AéoAoynaong, MéSobdor aloAoynang,
AlQpopQWTIKY 1) SUUTIEPACUATIKY, AoKiuaoia
MoMarntAni¢ Emdoyrig, Epwtrioelc ZUvtounc , , , , ,
Anavtnong, Epwtrioelg Avamtuéng Aokipiwy, Ta Kupla KpLtnpla GELOAOVHOHC ElvaLo BOLGHOC otov
Enidvon  MpoBAnudtwy, [lpamt) Epyacia, | OTOLO OL GOLTNTEC KATAVOOUV TEXVLKEC EVVOLEG TTOU
Exdeon / Avagopd, [pogopikr E&taon, . . ' . i
Anud f A f EHT[}\EKOVT(IL O€ EVA EPWTNUA KOL O BCXel.lOC OTOV oTtolLo
nuoota lNapouaoiaon, Epyaoctnplaky Epyaoia, ) ] K , ,
KAwikrp  E€€taon AoUevous, Koaddweyvikrp | ELVOL OE GEOF] va eTAUoLV QOKNOELG. Taw KpLTnpLa

Epunveia, AMn / AMeg e€nyouvtal oToug PoLTtNTES oTNV apXH) Tou EEQUAVOU.
Avagépovtal pntd mpoabloploUEVA KPLTHPLA

aloAdynong kat eav kat ou eivat npooBdaotua
Qo TOUG POLTNTES.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. Y. N. Moschovakis. Descriptive Set Theory, Mathematical Surveys and Monographs, 155,
American Mathematical Society, 2" edition, 2009. (6ratiBetat Swpedv oto Sladiktuo)

2. A. Kechris. Classical Descriptive Set Theory, Graduate Texts in Mathematics, Springer,
1995.

3. InuUewwoelg mou eival dlabeoiueg otnv LotoceAida Tou pabnpuatod.

- Zuvaen EMLOTNUOVIKA TIEPLOSIKA:
Journal of Symbolic Logic, Annals of Pure and Applied Logic, Archive for Mathematical Logic,
Mathematical Logic Quarterly, Journal of Mathematical Logic.




COURSE OUTLINE OF “TOPICS IN SET THEORY”

(1) GENERAL

SCHOOL

School of Science, NKUA / School of Applied Mathematical
and Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT

History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate
COURSE CODE | ML7 | SEMESTER | 4"
COURSE TITLE | Topics in Set Theory
INDEPENDENT TEACHING ACTIVITIES WEEKLY
if credits are awarded. for separate compfments of the course, e.g. TEACHING CREDITS
lectures, laboratory exercises, etc. If the credits are awarded for the whole
of the course, give the weekly teaching hours and the total credits HOURS
Lectures 3 10

Add rows if necessary. The organisation of teaching and the teaching

methods used are described in detail at (d).

COURSE TYPE

General background,

special background, specialized general
knowledge, skills development

Special Background

PREREQUISITE COURSES:

L2. Set Theory

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:
IS THE COURSE OFFERED TO | Yes
ERASMUS STUDENTS

COURSE WEBSITE (URL)

https://eclass.uoa.gr/courses/PHS643/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes

The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A

e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of

the European Higher Education Area

e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B

e Guidelines for writing Learning Outcomes

The course deals with elements of descriptive set theory, i.e., the study of sets that can be

defined in (separable, complete) metric spaces. Beginning with classical results (proved by

Borel and Lebesque), students will learn the theory of Polish spaces, how to apply logical

rules to construct complex definable sets, such as Borel and projective sets, how to

recognize their complexity and how special results concerning these sets are proved.

Upon successful completion of the course, students will have

e Studied a significant part of the structure theory of pointclasses

e Seen the basic results of the theory of Polish spaces with an emphasis on the Baire

space

e Familiarized themselves with the class of Borel sets and the finite steps in its

hierarchy, as well as the projective classes of sets and their hierarchy, with
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emphasis on analytic and co-analytic sets.
e Understood how to estimate the complexity of definable sets on the basis of the
set-theoretic operators and quantifiers defining them.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ..

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their ability to
e search for, analyze and synthesize data and information, using the necessary
technologies
e work autonomously using combinations of intuitive and formal arguments
e produce new research ideas
e plan and manage projects
e practice criticism and self-criticism.

(3)  SYLLABUS

. Background in analysis, logic and topology.

. Basic classical notions.

. Polish spaces and trees.

. The Cantor-Bendixson theorem.

. Well-founded sets and Suslin’s theorem.

. Classes of Borel sets of finite order and projective classes of sets.
. Set-theoretic and logical operators on classes of sets.

. Representations of Borel, analytic and co-analytic sets.
. Borel isomorphisms.

10. The Luzin-Suslin separation theorem.

11. The perfect set theorem.

12. The normalization theorem.

13. Special topics.

OO0 NOUL DA WN R

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face
Face to face, Distance learning etc.

USE OF INFORMATION AND | Use of IT technologies for teaching and communication

COMMUNICATIONS TECHNOLOGY | with students.
Use of ICT in teaching, laboratory education,
communication with students
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TEACHING METHODS
The manner and methods of teaching are
described in detail.
Lectures, seminars, laboratory practice,
fieldwork, study and analysis of bibliography,
tutorials, placements, clinical practice, art
workshop, interactive teaching, educational
visits, project, essay writing, artistic creativity
etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Activity Semester workload
Lectures 39 hours
Non-directed study 191 hours
Homework 20 hours
Total for this course 250 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation, laboratory  work, clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

Written final examination (75%) and individual essay
(25%). The language of evaluation is English.

The main criteria of assessment are the degree to
which students understand the technical and
theoretical concepts involved in a question and the
degree to which they are in a position to solve
exercises. The criteria of assessment are explained to
the students at the beginning of the semester.

(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

1. Y. N. Moschovakis. Descriptive Set Theory, Mathematical Surveys and Monographs, 155,

American Mathematical Society, 2" edition, 2009. (freely available on the internet)

2. A. Kechris. Classical Descriptive Set Theory, Graduate Texts in Mathematics, Springer,

1995.

3. Lecture notes available on the website of the course.

- Related academic journals:

Journal of Symbolic Logic, Archive for Mathematical Logic, Annals of Pure and Applied Logic,

Mathematical Logic Quarterly, Journal of Mathematical Logic.

158



159

NEPITPAMMA AINAQMATIKHZ EPTAZIAZ

(1) TENIKA

ZXOAH | Ottikwv Emotnuwy, EKMA / Edappoopuévwv Mabnuatikwy
kat Quokwv Ermotnuwy, EMN / Kévtpov Epelivng EAANVLKAG
Docodlag, Akadnuio ABnvwv

TMHMA | (oto EKMA) lotoplag kat Dilocodiag tng Emotiung

EMNINEAO ZNOYAQN | MeTOmtuxLako

KQAIKOZ MAGHMATOZ | HPLD n EZAMHNO ZNOYAQN | A’
LFMD A
MLD,
avaloya
HE TNV
eldikeuon

TITAOZ MAGHMATOZ | Dissertation

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ TEPIMTWON TTOU OL TIIOTWTLKEG UOVASEG QITOVELOVTAL OE SLOKPLTA UEPN EBAOMAAIAIES

ToU padnuartog m.y. AlaAéEsic, Epyaotnplokéc AoKroelS K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG UOVASEC QITOVELOVTOL EVIALN VLA TO CUVOAO TOU UATNUATOG MONAAEZ
avaypayte ¢ eBdouadiaicc wpeg Stbaokaliag kot To aUVoAo Twv AIAAZKANIAZ
TLOTWTIKWVY UovVadwv
3 20

Mpoo¥<ate oelpéq av xpelaotel. H opyavwan dtbaockaldiac kat ot
SL16aKTIKEG UEBOSOL TTOU XPNOLLOTTOLOUVTAL TTEPLYPAPOVTAL AVUAUTIKA OTO

(6).

TYNOZ MAGHMATOZ | AutAwpartikn Epyaoia

yevikoU urtoBadpou,

£L6tkov unoBadpou, elbikevang

VEVIKWV YVWOEWV, avAnTuéng SeEloTrtwy

MPOAMAITOYMENA MAGHMATA: | OAa ta UTtOXPEWTLKA, KaBwg Kal tpia (3) emtAoync, TNG

eldikeuong
TAQZZA AIAAZKAAIAS ko | AyyAw)
EZETAZEQN:
TO MAGHMA MNPOX®EPETAI 2E | OxL
®OITHTEZ ERASMUS
HAEKTPONIKH ZEAIAA | https://eclass.uoa.gr/courses/PHS665/ (umd katackeun)
MAGHMATOZ (URL)

(2) MAGHZIAKA ANOTEAEIMATA

Ma6nolakd AntoteAécpata
Meptypagpovral ta uadnotakd amoTEAECUATA TOU UATIUATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG KAl LKAWVOTNTEG
KataAAnAou enutéSou mou Ja AITOKTIOOUV OL QPOLTNTEG UETA TNV EMLTUXT OAOKANPWON TOU UaTUATOG.
JupuBouleuteite to Mapaptnua A
o [leptypaepri tou Emumédou twv Madnotakwv AltoteAsoudtwy yla kade éva kUKAo amoudwv oUupwva ue to MAaioto
Mpoadvtwy tou EupwnaikoU Xwpou Avwtatng Ekraibevang
o [leptypapikoi Agikteg Emnedwy 6, 7 & 8 tou Eupwnaikou MAatoiou Mpoadviwv Awd Biou Madnong kat to lNapdaptnua B
o [lepiAnmtikog O6nyog cuyypapric Madnolakwv AmoteAeoudatwy

KaBe dottntic/pla umtoxpeoUTal Vo EKTIOVAOEL SUITAWUOTIKY gpyacia uTo tny enifAsdn
KAToLlov 1 Kamotog pHetafl twy Si8aockoviwy tou AMME. H epyacio autr mpénet va givat
TIPWTOTUTIN, VA €XEL EPEUVNTLKO XAPOAKTNPA KAL N €KTAOT TNG va ival epimou 15.000 Aé€elg
(xwpic tn BLBAoypadia kat Ta mBava mapapTuaTa).

Me tnv emtuyxn oAokANpwaon TN epyaciag ol poltntég Ba £xouv

o  guPabuvel og kAmoLo ldIkd BEa AOYLKAG
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ETUOTNHUOVLKO {NTNUO

o cfolkelwBel pe TNV avalntnon kat peAétn tng BBAloypadiag yupw amo eva

o cfolkelWwOEL pe TN oUVTAEN EVOC EMLOTNMOVIKOU KELUEVOU QPKETA LEYAANG EKTAONG
®  QOKTNOEL EUMELpla Tapousiaong EMLOTNHOVIKWY amoPeWY EVWTILOV OKPOOTNPiou.

Fevikég IkavoTnTEg

Avainitnon, avaAuon kot oOvieon Sedopévwy kat
TIANPO@OPLWY, UE TN XPrON KAL TwV AmapaiTnTWV
TEYVOAOYLWV

lMpocapoyr O€ VEEG KATAOTAOELS

AnyYn anopacewv

Autovoun epyacia

Ouadikn epyacia

Epyaoia og btedveg neptBaAlov

Epyaoia o€ dtemiotniuoviko neptBaAlov
Mapaywyn VEwV EpEVVNTIKWY LOEWV

AauBavovtag urtoyn TIG YEVIKES LKAVOTNTEG TTOU TIPETIEL VAL EXEL ATTOKTHOEL O TTTUXLOUXOG (OMWG QUTEG aVaypAPOVIAL OTO
Mapaptnua AutAwuartog kat mapatidevial akoAoUdwe) o€ moLa / TOLEG A0 AUTEG ATTOOKOTTEL TO HAdnua;.

2xedlaouog kat Staxeipton Epywv

2eBa0ulG aTn SLAPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOULKOTNTA
3eBaoudg oto puaotko neptBaAlov

Entibetén kolvwvikng, emayyeAUatiknic kat nUik¢ unevduvotntag
kat evatodnoliag oe Féuara @UuAou

AOKNON KPLTLKNG KO QUTOKPLTLKIG

Mpoaywyn t¢ EAeUTEPNG, SNIULOUPYLKIG KoL ETTAYWYLKIG OKEYNG

LKOVOTNTA TOUC va

ETUXELPNUATWY

®  TOPAYOUV VEEG EPEUVNTIKEG

Meta tnv emituxn oAokAnpwaon tng epyaciag, ot doltntég Ba €xouv avamtuéel TNV

e avalntouv, avaAlouv kal cuvBetouv Sedopéva Kal TAnpodopieg,
XPNOLLOTIOLWVTAG TIC ATIOPALTNTEG TEXVOAOYLEC
e gpyalovtal AUTOVOUA XPNOLLOTIOLWVTAG CUVSUAOHOUG SLaLoBNTIKWY KoL TUTILKWVY

16€eg

e mpoypoppatifouv kal va dlaxelpilovral £pya
®  0OKOUV KPLTLKH KOL QUTO-KPLTLKH.

(3) NEPIEXOMENO MAGHMATOz2

To B£pa tng epyaciog Oa sival Stadopetikd yia kaBe dportntr/pla. H smdoyr) tou Ba yivetal
artd tov/tnv powtntr/pla os cuvepyaoia pe tov/tnv Akadnuaiko/q TUpBoulo £toL wote
e va punv elvat oUTe UTEPPOALKA EUPU OUTE UTIEPPBOALKA TIEPLOPLOKEVO VLA [LaL

METOMTUXLOKA SUTAWUATIKA epyacia
e va evlladépel tov/Tnv doltntn/pla,

aAAQ KOl va EVTAOOETaAL O €vav KAASOo TG

Noykng otov omoio o/n dottntng/pLa £xet Selfel va €XEL APKETEG YVWOELG KOl

LKOVOTNTEG, OTIWG OUTO UIMOpPEL va Kp

1Bl arnd toug BaBuolg tou/tng oe ponyoUeva

HOOApOTA TOU TIPOYPAUUATOC OTA OTtola EEETAOTNKE

e va undapyel S16Aaokwv f Sidbdockouoa

Tou AMMZ 1o va. £XEL TIG AMAPAiTNTEC YVWOELG

yla to B€pa Ka, YeVIKOTePQ, va elval og B€on va avalaBel tnv enifAsdn tng

SUTAWUOTLKAG Epyaoiag.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEOGOAOI - AZIONOTHzZH

TPONOZ NAPAAOZHZ
lMpoowrto e mpoowrno, EE amootacews
eknaibevon KA.

Mpoowmno e MPOCWTO (CUVAVTIOELSG
eruBAEnovtog/ovoag kat portnth/pLag).

XPHZH TEXNOAOIQN

MNAHPO®OPIAZ KAI EMIKOINQNIQN

Xprion T.M1.E. otn Atbaockalia, otnv
Epyaotnpiakn Exknaibevon, otnv Enttkowvwvia

Xprion NAEKTPOVLKWYV TPOTIWV ETLKOWVWVIAG.
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UE TOUG OLTNTEG

OPrANQZzH AIAAZKAAIAZ

Meptypagovtat avaAutikd o TPOmog Kot
uedodbol Stbaokaliag.
Aadé€elg, Seuwvdpla, Epyaotnpiakry Aoknon,
Agknon  [lebiou, MeAétn & avdduon
BiBAloypapiag, @povriotiiplo, Mpaktikn
(Tormto¥€tnan), KAwvikny Aoknon, KoaAAiteyviko
Epyaatiipto, Awadpaotikn Sbaokalia,
EKTatSeUTIKEG ETLOKEWYELG, EKTTOVNOn UEAETNG
(project), Suyypagn epyaciac / epyaoiwv,
KaAAwteyvikn Snutoupyia, KA.

Avaypdpovtal oL wpes UEAETNG TOU @oLtnTh
yla kade padnolakn Spaatnplotnta Kadwe Kot
0L WPEG un kaedodnNyoUUEVNG UEAETNG CUUPWVA
UE TG apxeG Tou ECTS

Apaotnpiotnra @dp ;;: Ml:;;)vzo:’alaq
JUVQVTNOELG UE 26 Wpeg
eruBAénovta/ovoca
HAektpovikn 13 wpeg
ETUKOWVWVIa e
eruPAEnovta
Mn kaBodnyoupuevn 459 wpeg
MEAETN
Mapouaciaon evwriov 2 WpEG
NG EEETAOTIKAG
ETUTPOTING
YUvoho MaBnpuatog 500 WpEeg

AZIOAOTHZH ®OITHTQN
Meptypacpri g Stadikaoiag aéloAoynong

wooa AoAdynong, Médobdot aloAdynong,
AlQUOPQWTIKA 1 SUUTTEPACUATIKY, AoKuyuaoio
MoAarAn¢ Emidoyric, Epwtroelg Zuvtoung
Anavtnong, Epwtrioelc Avamtuéng Aokuyiiwy,
Entiduon lpoBAnudtwv, [pamnty Epyaoia,
Ek¥eon / Avagopd, [lpogopikn Eéétaon,
Anuoota Mapouoiaon, Epyactnpiakr Epyaocia,
KAwvikny  EE€taon AoOevoUg,  KaAAwreyvikn
Epunveia, AAn / AMeg

Avapépovtatl pntd mPoodLlopLouEva KpLTHpLa
aéloAdynaong kat eav kat mou eivat mpooBdaotua
QIO TOUG (POLTNTEG.

H SumAwpaTIkA epyacio KplveTal amo TpLUeAn
e€eTaoTIKN EMLTpOTY] TTOU TtepAapBaveL Tov/Tnv
erpAenovta/ovoa. Adou ta HEAN TNG EMULTPOTIAC
AaBouv kat Stafdacouv tnv gpyacia, o/n portntic/pla
UTTOXPEOUTAL VOl TNV TTAPOUCLACEL EVWTILOV TOUG. H
epyooia Babuoloyeitol amd ta HEAN TNG EMLTPOTAG
QUECWC YETA TNV Mapoucioon Tne. H yl\wooa
ouyypadng TnG epyaciag kat afloAdynang tng eival ta
QyYALKAL.

To KUpLa KpLTpLa a€LoAdynong eivat o Babpog otov
ormolo évag/pLa poltnTng/pla KaTavoel Ta TEXVIKA f
docodka InTHMOTO TTOU avanTUOOEL Kal 0 BaBuog
oToVv omolo eival og B€on va XELPLOTEL TLG AVTIOTOLXEG
£VVOLEC TIPOKELUEVOU (avAloya e To BEpa TG
epyooiag) va AUoeL Kamola TeEXVLKA {nTrata n va
apBpwoel kamola pthocodikn amoyn. Ta KpLtipLa
a&loAoynong éxouv e€nynOei otov/otn dpotntr/pLa
ard tov/tnv smuPAénovia/ovoa.

(5) ZYNIZTQMENH-BIBAIOTPADIA

- Mpotewvouevn BiBAloypapia:

1. K. L. Turabian. A Manual for Writers of Research Papers, Theses, and Dissertations. ot
edition. Chicago: The University of Chicago Press, 2018.

2. H. Kopka kow P. W. Daly. Guide to LaTeX. 4™ edition. Harlow, England: Addison-Wesley,
2003. (OL Suthwpatikeg otn AoyLkn ypadovtal Katd kavova oto cuotnua LaTeX.)
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COURSE OUTLINE OF DIPLOMA DISSERTATION

(1) GENERAL

SCHOOL | School of Science, NKUA / School of Applied Mathematical and
Physical Sciences, NTUA / Research Center for Greek
Philosophy, Academy of Athens

ACADEMIC UNIT | History and Philosophy of Science, NKUA

LEVEL OF STUDIES | Graduate

COURSE CODE | HPLD or SEMESTER | 4™

LFMD or
MLD,
depending
on the
student’s
specialization

COURSE TITLE | Dissertation

INDEPENDENT TEACHING ACTIVITIES
S e . . WEEKLY
if credits are awar' ed for separate components of the course, e.g. lectures, TEACHING CREDITS
laboratory exercises, etc. If the credits are awarded for the whole of the HOURS
course, give the weekly teaching hours and the total credits
Lectures 3 20

Add rows if necessary. The organisation of teaching and the teaching
methods used are described in detail at (d).

COURSE TYPE | Diploma Dissertation

General background,

special background, specialized general
knowledge, skills development

PREREQUISITE COURSES: | All compulsory courses, as well as three (3) elective courses,
depending on the student’s specialization

LANGUAGE OF INSTRUCTION and | English
EXAMINATION:

IS THE COURSE OFFERED TO | No
ERASMUS STUDENTS

COURSE WEBSITE (URL) | https://eclass.uoa.gr/courses/PHS665/ (under construction)

(2) LEARNING OUTCOMES

Learning outcomes
The course learning outcomes, specific knowledge, skills and competences of an appropriate level, which the students will
acquire with the successful completion of the course are described.

Consult Appendix A
e Description of the level of learning outcomes for each qualifications cycle, according to the Qualifications Framework of
the European Higher Education Area
e Descriptors for Levels 6, 7 & 8 of the European Qualifications Framework for Lifelong Learning and Appendix B
e Guidelines for writing Learning Outcomes

Each student is required to prepare a dissertation under the supervision of one or more of
the members of the teaching staff of the IGPS. This dissertation must be original, have a
research character and be approximately 15,000 words in length (not including bibliography
and possible appendices).

Upon successful completion of the course, students will have
e delved into a special topic of logic
e become familiar with the search for and study of the literature around a scientific
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issue
o become familiar with writing a scientific paper of sufficient length
e gained experience of presenting scientific views before an audience.

General Competences
Taking into consideration the general competences that the degree-holder must acquire (as these appear in the Diploma
Supplement and appear below) at which of the following does the course aim?

Search for, analysis and synthesis of data and Project planning and management

information, with the use of the necessary technology Respect for difference and multiculturalism

Adapting to new situations Respect for the natural environment

Decision-making Showing social, professional and ethical responsibility and
Working independently sensitivity to gender issues

Team work Criticism and self-criticism

Working in an international environment Production of free, creative and inductive thinking
Working in an interdisciplinary environment ...

Production of new research ideas Others...

Upon successful completion of the course, students will have developed their ability to
e search for, analyze and synthesize data and information, using the necessary
technologies
e work autonomously using combinations of intuitive and formal arguments
e produce new research ideas
e plan and manage projects
e practice criticism and self-criticism.

(3) SYLLABUS

The topic of the work will be different for each student. It will be chosen by the student in
collaboration with his/her Academic Advisor so that

it is neither too broad nor too narrow for a graduate diploma dissertation

it is of interest to the student, but also belongs to a branch of Logic in which the

student has shown sufficient knowledge and ability, as can be judged by his/her

grades in previous courses of the program in which he/she was examined

there must be a member of the teaching staff of the IGPS who has the necessary
knowledge on the subject and, in general, is in a position to supervise the thesis.

(4) TEACHING AND LEARNING METHODS - EVALUATION

DELIVERY | Face to face (meetings between the supervisor and the

Face to face, Distance learning etc.
f g student)

USE OF INFORMATION AND | Use of electronic means of communication
COMMUNICATIONS TECHNOLOGY

Use of ICT in teaching, laboratory education,
communication with students

TEACHING METHODS Activity Semester workload
The manner and methods of teaching are Meetings with 26 hours
described in detail. .
Lectures, seminars, laboratory  practice, supervisor
fieldwork, study and analysis of bibliography, Electronic 13 hours
tutorials, placements, clinical practice, art . .
workshop, interactive teaching, educational communication

visits, project, essay writing, artistic creativity
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etc.

The student’s study hours for each learning
activity are given as well the hours of non-
directed study according to the principles of the
ECTS.

Non-directed study 459 hours
Presentation before the 2 hours
examining committee

Total for this course 500 hours

STUDENT PERFORMANCE
EVALUATION

Description of the evaluation procedure

Language of evaluation, methods of
evaluation, summative or conclusive, multiple
choice questionnaires, short-answer questions,
open-ended questions, problem solving, written
work, essay/report, oral examination, public
presentation,  laboratory  work,  clinical
examination of patient, art interpretation,
other.

Specifically-defined evaluation criteria are
given, and if and where they are accessible to
students.

The thesis is examined by a three-member
examination committee that includes the supervisor.
After the committee members have received and read
the dissertation, the student is required to present it
before them. The dissertation is evaluated by the
committee members immediately after its
presentation. The language of writing and evaluating
the dissertation is English.

The main assessment criteria are the extent to which
the student understands the technical or philosophical
issues he/she is developing and the extent to which
he/she is able to handle the corresponding concepts in
order (depending on the topic of the paper) to solve
some technical issues or to articulate some
philosophical point of view. The evaluation criteria
have been explained to the student by his/her
supervisor.
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