COURSE OUTLINE

1. GENERAL

SCHOOL | NATURAL SCIENCES

DEPARTMENT | MATHEMATICS

LEVEL OF COURSE | UNDERGRADUATE

COURSE CODE | MAT_PM463 SEMESTER OF STUDIES | 7t

COURSE TITLE | DIFFERENTIAL FORMS AND GEOMETRY

INDEPENDENT TEACHING ACTIVITIES

0€ TEPIMTWON TOU OL TILOTWTLKEG LOVASEG OTTOVELOVTOL OE SLAKPLTA HEPN TEACHING
TOU podnpoatog m.x. AlaAéEelg, Epyaotnplakég AoKNoeLg K.ATL Av oL HOURS ECTS CREDITS
TUOTWTLKEG LOVASEG QUMOVELOVTAL EVLALA YLt TO CUVOAO TOU LaBruatog
avaypate tic eBdopadiaieg wpeg StbaokaAiag Kot To 6UVOAO TwWV PER WEEK
TUOTWTLKWV HOVAS WV
Lectures and Tutorials 4 6

MpocVéate oepég av xpelaotel. H opyavwaon Stdéackaldiog kot ot SLO6AKTIKEG
UéJobol mou xpnoLUOTOLOUVTAL TEPLYPAPOVTAL AVAAUTIKA OTO 4.

COURSE TYPE

YrnoBadpou , levikwv MVwoewy,
Emtotnuoviknc Meptoxrg, Avamtuéng
Agélotrtwv

Free Elective course

PREREQUISITE COURSES: | Recommended prerequisite knowledge: LINEAR ALGEBRA I, CALCULUS Il
DIFFERENTIAL GEOMETRY |

TEACHING AND ASSESSMENT

LANGUAGE: | °"¢¢K
THE COURSE IS OFFEREDTO |
ERASMUS STUDENTS

COURSE WEBPAGE (URL) https://eclass.upatras.gr/courses/MATH927/

https://eclass.math.upatras.gr/courses/MATHDEP156/

2. LEARNING OUTCOMES

Learning outcomes
Meptypapovtal to uadnoLoKd AIOTEAETUATA TOU AT IUATOC OL CUYKEKPULEVES YVWOELS, OEELOTNTEG KL LKAVOTNTES KataAAnAou emutédou mou Ja
QITOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKANpWan Tou LodnUaTog.

JuuBouAeuteite to Mapaptnua A
o [leptypacpn Tou Emutédou twv Madnotakwv AroteAeoudtwy yLa kade éva kUkAo amoudwv ouupwva ue MAaioto Mpoadvtwy tou EvpwraikoU
Xwpouv Avwratng Ekntaibevong
o [lepypacikoi Asikteg Emunédwy 6, 7 & 8 tou EupwnaikoU MAataiou lMpoooviwv Awa Biou Madnang
xou1 [lopapnuo B
o [lepidnmtikog O6nyo¢ ouyypapric Madnotakwv ATOTEAEOUATWY

Students should be able to: Define vector fields in R" as derivations, to detect differentila forms in R", to make
computations with differential forms, apply deferential forms in analysis and surface theory, to define a smooth
manifold, to show that a set is a manifold, to define differential forms on manifolds.
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General Abilities

AauBavovtag urtoyn TIG YEVIKEG LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTIOEL O TTTUXLOUXOG (OMTWG QUTES avaypapovtal ato [Mapaptnua AUTAWUATOS Kot
napatideviar akoAovBwe) o€ moLa / OLEG ATTO AUTEC ATTOTKOTTEL TO adnua;.

Avainitnon, avaAvon kat govdeon SedSouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TANpoYopLWV, UE TN XPIoN Kot TwY armapaitnTtwy SeBaoudg atn SLapopeTIKOTNTA KAl OTNY TOAUTTOALTLOUIKOTNTA

TEYVOAOYLWV 2eBaoudg ato puatko neptBaiiov

lMpocapuoyn o€ VEEG KATAOTHOELG Enibeién kotvwvikng, emayyeAUatiknc kat nikn¢ umteuBuvotntag kat evaiodnoiag oe
Anyn anopacewv Jéuara puAou

Autdévoun epyaoia A0KNON KPLTIKAG KL UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn TG EAeUIEPNGS, SNULOUPYIKNG KOl ETOYWYLKIG OKEYNG

Epyaoia oe 6tedveg meptBaiiov
Epyacia ge Stemiotnuoviko neptBaiiov
TMapdywyn VEwV EPEVVNTIKWY LOEWV

e Investigation, analysis and synthesis of data and information, by using appropriate technology tools.
e Adaptation into new environments.

e Independent work.

e Team work.

e Exercise judgment and self-evaluation.

3. COURSE CONTENT

Dual space. Multilinear functions. Tensor product. Differential forms in R". Wedge product. Exterior derivative. Exact and
closed forms. Pullback map. The Hodge * operator. The three fundaments theorems of vector calculus. Application of
differential forms in surface theory (Cartan’s moving frame). Introduction to integration of differential forms. Directional
derivative in R". Vector fields in R". Directional derivative. Vector fields in R". Smooth manifolds. Smooth maps. Tangent
vectors as derivations. Tangent space. Derivative of a smooth map. Vector fields and 1-forms on manifolds
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4. TEACHING AND LEARNING METHODS - ASSESSMENT

TEACHING METHOD
lMpdowrno pe mpoowrno, E§ amootacewg
ekmaideuan K.Am.

Lectures (face to face)

USE OF INFORMATION AND

COMMUNICATION TECHNOLOGIES
Xprion T.M.E. otn Abaockadia, otnv
Epyaotnptakn Exknaidevon, atnv Emkowvwvia
LLE TOUG (POLTNTES

Supporting learning through
e the online platform eClass of the Department of Mathematics, and the
e online platform eClass of the University of Patras.

TEACHING ORGANIZATION

Meptypagovtat avaAutikd o TPOMoOG Kot
uédodbot dStbaokaliag.
AwaAéelg, Zeuwvapla, Epyaotnpiakrn Aoknon,
Aoknon [ebiou, MeAétn &  avdAuon
BiBAwoypagpiag, @povriotiplo, Mpaktikn
(Tomo¥<tnaon), KAwuwkry Aoknaon, KaAAteyviko
Epyaatrpto, Aabpaotikn Sibaokalia,
EKMaLSEUTIKEG ETLOKEWELG, EKIOVNON UEAETNG
(project), Suyypan epyaciac / epyaoiwy,
KaAAwreyvikn énutoupyia, K.AT.

Avaypd@ovtal oL WPEC UEAETNG TOU QoLTNT
yla kade padnaotakn Spaotnplotnta kadwe Kot
oL WPEG Un kadobnyoUuevNG UEAETNG wOTE O
OUVOAIKOG (pOpTOC €epyaciac o eminedo
eéaunvou va avtiotolxel ota standards tou
ECTS

Apaotnplotnta ®doprog Epyaciag Eéaunvou

Lectures 39

Tutorials 13

Solving course assignments 35

Personal study by the student 60

Final examination 3

Total number of hours for the Course 150

(25 hours of work-load per ECTS credit)

STUDENT ASSESSEMINT
Nepypapn e dtadikaoiag aétoAdynong

Mwooa AoAoynong, MéGobot aéloAdynong,
AlpopQWTLKY 1 SUUMEPACUATIKY, AoKuaoia
MoAAanAri¢  Emtdoyrig, Epwtroelg Zuvroung
Anavtnong, Epwrtrioeis Avamrtuéng Aokuyiwy,
Ermtiduon  MpoBAnuatwv, [panty Epyaoia,
Exeon / Avagopd, [pogopikn Eétaon,
Anuoota Mapouoiaon, Epyaoctnplakn Epyaocia,
KAwvikry  E&€taon  Aodevoug,  KaAAwtexvikn
Epunveia, AAn / AAAec

Avapépovtal  pnta mpooblopLOUEVA KPLTHPLA
aéloAdynong kat eav kat mou eivat mpooBaaotua
QIO TOUG (POLTNTEG;

Assessment Language: Greek
Assessment Language for Erasmus students: English

Assessment methods:
v' Written final exam which includes theory and problems,
v’ or (alternative), Presentations by the students.

Minimum passing grade: 5
Maximum passing grade: 10

5. RECOMMENDED LITERATURE

(in Greek)

e [amnavtwviov BaoiAelog. Atapopiotues MoAAanAdtnteg. Ekdooelg ETalpeia Aflomoinong kat Awaxeiplong Meplouciog

Mavemiotnuiov MNatpwy, 2013.

o ApBavitoyewpyog Avdpéac. Mewuetpia MoAdamAotntwv. MoAdamAdtntes Riemann kot Ouadeg Lie. (e-book). TUvSeopog
EAMnvikwv Akadnuaikwv BiBAoBnkwv. ArmoBetrplo “Kaiiutog”, 2015.
e Do Carmo Manfredo P. Atagpopikég Moppég: Oswpia kot Epapuoyég. Ek6ooelg Liberal Books, 2010.

(in English)

e Tu L. An Introduction to Manifolds, 2" ed. Springer 2011.
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