COURSE OUTLINE

1. GENERAL

SCHOOL | NATURAL SCIENCES
DEPARTMENT | MATHEMATICS
LEVEL OF COURSE | UNDERGRADUATE
COURSE CODE | MAT_PM104 SEMESTER OF STUDIES | 2™

COURSE TITLE | LINEAR ALGEBRA |

INDEPENDENT TEACHING ACTIVITIES
0€ TEPIMTWON TOU OL TILOTWTLKECG LOVASEG OTTOVELOVTOL OE SLAKPLTA HEPN TEACHING
TOU podnpoatog m.x. AlaAéEelg, Epyaotnplakég AoKNoeLg K.ATL Av oL

. . . , . , HOURS ECTS CREDITS
TILOTWTLKEG LOVASEG QMOVEHOVTAL EVLALa yLo TO CUVOAO TOU HaBruoTog
. . . : PER WEEK
avaypate tig eBdopadlaieg wpeg dtdaokaAiag Kal To UVOAO TwWV
TUOTWTLKWV HOVAS WV
Lectures and Tutorials 5 8

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

COURSE TYPE

YrnoBadpou , levikwv MVWoewy,

Emiotnuovikrig Meptoxrig, Avantuéng

Agélotrtwv

PREREQUISITE COURSES:

Background

TEACHING AND ASSESSMENT
LANGUAGE:

THE COURSE IS OFFERED TO
ERASMUS STUDENTS
COURSE WEBPAGE (URL) | https://eclass.upatras.gr

Greek

Yes

2. LEARNING OUTCOMES

Learning outcomes
Meptypagovral T LodNOoLaKA AITOTEAECUATA TOU AT UATOG OL CUYKEKPLUEVES YVWOELS, SEELOTNTEG Kat LKAVOTNTEG KataAArAou emutédou mou da
QITOKTHOOUV OL (POLTNTEG UETA TNV EMLTUXN OAOKANpWan Tou UodnUaTog.

JuuBouleurteite to lMapaptnua A
o [leptypacpr tou Ennédou twv Madnatakwy ATOTEAECUATWV pLa KAOE Eva KUKAO amoudwv ouupwva pe lMAaioto Mpoooviwv tou Evpwnaikou
Xwpou Avwrtatng Ekmaibeuang
o [lepypacikol Asikteg Emunmédwy 6, 7 & 8 tou EupwrnaikoU MAataiou lMpoodviwv Awa Biou Madnang
xou Iapaptnuo B
o [lepiAnmtik6g O8nyog ouyypapr¢ Madnaotakwv ArtoteAeoudtwy

A student who has successfully completed the course should be able to:

e recognize vector spaces and decide if a subset constitutes a vector subspace,

e handle subspaces and quotient spaces,

e check linear independence of vectors,

o find bases and the dimension of a vector subspace (in particular, choose a basis for the span of a given set
of vectors and complete a basis of a subspace to obtain a basis of the ambient vector space),

e recognize linearity of a mapping between vector spaces,

o find the matrix of the linear mapping with respect to given ordered bases,

e handle change-of-bases matrices,

e find bases of the kernel and image of a linear mapping,

e calculate eigenvalues and eigenvectors of a linear transformation,
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e decide whether a linear transformation is diagonalizable,

e calculate matrix powers,

e handle inner-product spaces,

o find orthogonal projections to subspaces,

e find orthonormal bases and orthogonal complements of subspaces,

e recognize if a matrix is symmetric, hermitian, orthogonal, unitary or normal,
e to perform orthogonal diagonalization where applicable.

General Abilities
AauBavovtag urton TIG YEVIKEG LKAVOTNTES TTOU TIPETIEL VO EXEL ATTOKTIOEL O TITUXLOUXOG (OTWG QUTES avaypapovtal oto [Mapaptnua AUTAWUATOS Kot
napatidevrat akoAoUdwe) o€ moLa / TOLEG A0 AUTEG AITOOKOTEL TO pddnua;.

Avainitnon, avaAvon kat aovdeon SeSouévwy Kot Sxeblaouog kot Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPION KOl TWV QmapaitnTwy 2eBaou0G aTN SLAPOPETIKOTNTA KatL OTNV TTOAUTIOALTIOMIKOTNTA

TEYVOAOYLWV 2eBaoudg ato puatko neptBaiiov

lMpooapuoyn o€ VEEG KATAOTHOELG Emibeién kotvwvikng, emayyeAuatiknc kat ndikn¢ urteuBuvotntag kat evatodnaiag oe
Anygn anopacewv Jéuara puAou

Autdévoun epyaoio A0KNON KPLTIKAG KL LUTOKPLTIKIG

Ouadikn epyaoia Mpoaywyn TG EAcUIEPNG, SNULOUPYIKNG KOl EMAYWYLKIG OKEYNG

Epyacia oe 5tedveg neptBaiiov
Epyacia ge Stemiotnuoviko neptBaiiov
Mapaywyn VEWV EPELVNTIKWV LEEWV

e Search, analysis and synthesis of data and information using appropriate technologies.
e Decision making.

e Adaptation to new situations.

o Working in an interdisciplinary environment.

e Autonomous Work.

e Teamwork.

e Production of new research ideas.

e Promotion of free, creative and inductive thinking.

3. COURSE CONTENT

Vector spaces: basis and dimension, subspaces, quotient spaces, linear mappings, vector space isomorphisms,
matrix of a linear mapping and rank. Diagonalization (eigenvalues and eigenvectors). Inner-product spaces,
orthogonal complement, Gram-Schmidt process, orthogonal, unitary, symmetric, Hermitian, normal matrices.

4. TEACHING AND LEARNING METHODS - ASSESSMENT
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TEACHING METHOD
lMpdowrno pe mpoowrno, E§ amootaoewg
ekmaideuan KA.

USE OF INFORMATION AND

COMMUNICATION TECHNOLOGIES
Xprion T.[1.E. otn Atbaokadia, otnv
Epyaotnpiakr Eknaibevon, otnv Emikowvwvia
LUE TOUG (POLTNTES

Lectures (face to face)

eClass platform of the University of Patras

TEACHING ORGANIZATION Apaoctnpiotnta ®oprog Epyaciag E§aurvou
Meptypagovtat avaAutikd o TPOmog Kot Lectures 39
uédobot Stéaokaliag. -
AaAééetg, Seuwvapla, Epyaotnpiakn Acknon, Tutorials 26
Aoknon  [ebiou, MeAétn & avdAuon
BiBAoypagiag,  @povuotiplo,  lMpaktikii | | Solving suggested exercises 45
(Tomodétnon), KAwkrj Aoknon, KaAArexvikd | "o of personal study by the student 87

Epyaotrpto, Aabpaotikn Sbaokalia,
EKTaLSEUTIKEG ETILOKEWELG, EKmOvNon UEAETNG
(project), Zuyypagr epyacias / epyaoiwy, Final examination 3
KaAAwteyvikn dnutoupyia, K.AT.

Avaypdpovtal oL wpeg UEAETNG TOU @oLTnTr
yior kdi9e padnotakn SpaotnplotnTa Kadwe Kot Total number of hours for the Course
OL WPEG N karfodnyoUpevns peAetns wote o | | (25 hours of work-load per ECTS credit)
OUVOAIKOG  opTog epyaciag ot  eminedo
efaurivou va avtiotoel ota standards tou
ECTS

200

STUDENT ASSESSEMNT
f . , . Assessment Language: Greek
eptypacn e dtadikaoiog aétoAdynong .
Assessment Language for Erasmus students: English
Mwooa A&oAdynong, MéSobot aloAdynang,

Awapoppwtiky 1 Svunepaopatikr, Aokyiaoia | Assessment methods

MoAAanAn¢  Emdoyric, Epwthioslc Suvro, . . . . . .
Aanang YIS, - Epwoels KNS | \Written Final Course Examination (100%) including
Anavtnong, Epwrtrioels Avamrtuéng Aokuiiwy,

Enmiluon  MpoBAnudtwy, [lpanti Epyacia, | COMprehension questions and problem solving
Ex9eon / Avagopa, [lpogopikn E&€taon,
Anuodota Mapouciaon, Epyactnpiakn Epyaocia,
KAwvikry  EEET Acgevou Ki TEYVIKN .. .
Eﬁunvlz:ia, Af;g%m;ﬁe od¢,  KaMexvuar Minimum passing grade: 5
Maximum passing grade: 10
Avapépovtal pntd mPoabLopLoUEVA KPLTHPL
aéloAdynong kat eav kat mou eivat mpooBdaotua
Q7O TOUG (POLTNTEG;

5. RECOMMENDED LITERATURE

(in Greek)

e Bapoog Anuntplog, Asplllwtng Anuntplog, EppavounA lwavvng, Malwakag MuxanA, Meldag Avtwviog kot TaAéAAn
OAvurnia. M Etocaywyn otn lpauutkn AAyeBpa. Ekdooelg Zodia, 2012.

e Xpuoakng @avaong. Mpauutky AAyeBpa kat AvaAutikn Mewuetpia. 2" Ekdoon, EkSooelg Tootpag, 2013.

e Lipschutz Seymour and Lipson Marc Lars. Mpauuikn AAyeBpa. 5" Ekdoaon, Ek6ooelg T{LoAa, 2014.

e [ewpylou Anuntplog, Kouylag lwavvng kat Meyapitng ABavaoiog. Mpauutkn AAyeBpa. 2" ‘Exboon, Ekdooelg TUOAQ,
2017.

e Kablavakng N. Kapavaolog 2. Mpauuikn AAyeBpa AvaAutikn Mewuetpio kat E@apuoyec. Ekbooelg Tootpag, 2017.
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