. MdaOnpa: Evcaymyn otnv AprOuntiki Avaivon
. Heprypaen padpatog: AptlOuntiky] KvnTig LTOOIUGTOANG. PAAUATO GTPOYYOAELONG KoL

EMPPON TOVS GTOVG VITOAOYIGHOVE. ZPAAUATO GTOV VTOAOYIGUO abpoicudtmv. Evotdbeia
alyopifumv Kot Kataotaon TpoAnudTov. AplOunTikn exilvon un YPoUK®OV eElcOCEMV:
H pébodoc g dyyotounong, n yevikn emavainmtikn pébodog, n pébodog tov Nevtwva kot 1
péBod0g ¢ Tépvovcac. Apuntikn eniAvon YPoUIK®V cuGTHATOV: amaiowpr] tov Gauss
KOl TOPOAAAYEG TNG, KATACTOON YPUUUIKOV GCUOTNUATOV Kol voTdeia aplOuntikdv puedod-
0wV, eloaymyn og enavoAnmtikég pedddovg. Iapeppforn: Iolvwvouikn mapeppoin ToTOL
Lagrange kot tomov Hermite xaBmg kot mopepfoin pe splines. Apiuntiky] oLokApwon:
TYmog tov tpaneliov, TOTOG ToL Simpson kat THTOL OAOKANPwoNG Tov Gauss.

. Z16y01 TOoVv padnpatoc: Kotavonon tov OepueMmddv TO0TIK®OV XOPOKTNPIOTIKGOV aptOun-
TIKOV peBOdwV, OTmG 1 €VoTABELN, Ol OTONTOVUEVES TPAEELS, 1| OTOUTOVUEVT] VI UN, 1| V-
yKAon, N taEN ovykhong k.Am. EEokeimon pe aplunticéc pebddovg yio tnv emiAvon un
YPOUUKAOV EEIGOCEMV KL YPOLUKOV GUGTNUATOV, TNV ToPEUPOAT pe ToAvdVL Lo Kot splines
KaBmg Kot TV apduntiky oLoKANpwon).

. Emdwwkopeva amoteréopata: Encito and emituyr GUUUETOYN 6TO LAON LA O1 QOITNTES ALV
pEVETOL VaL:

o AvtilopBdvovtat tov porho TG eVoTABELNG KOt TG SUYKAONG opfunTik®V nefddmv kabmg

Kot To O€HaTo VTOAOYIGTIKOD KOGTOVC.

e ['vopilovv T1¢ Bacikég apBuntikég nedddoovg yio un YPoUUIKES EEICMGELS, Y10, YPOUUIKE
GLGTNLLOTA, Y10 TOPEUPOAT Kot Yol optOUNTIKY] OAOKAP®OT), KAOMG Kot T0 TAEOVEKTILLOLTOL
KO TO, LELOVEKTNLOTE TOVG.

e Mmopovv va DAOTOMGOVY GTOV LITOAOYIOTN TIG TpoavapepBeices LeBdd0LG.
. Xuyyplppoata:

e EIZAT'QI'H XTHN APIOMHTIKH ANAAYZXH, I'. A. Akpipn xor B. A. Aovyarn, [o-
vemotnpokés Exdooeig Kpnng, Hpdxeto, tétaptn ékdoon, 2010, devtepn avatvmmon,
2013.

e APIOMHTIKH ANAAYZH: EIXAT'QI'H, M. N. Bpaydrtn, Exdooeig KielddpiOpog, Adnva,
2011.

. Mé£00odor drdackariog: Ot dohééelg meprapfavouy Bempia Kol 0GKNOELS. LVVOTTIKY £1G0-
yoy" € FORTRAN kot MATLAB ya 10 gpyactnplokd Hépog Tov podnpotog.

. Kprmprwo arordynong: Epyaotnplokéc aoknoels, Tpels Yportes evoldpecsss e£eTdoelg Ko
plo ypomt teAikn e€€toon.

. Iotooehida Tov padfpartog: http:// www.cs.uoi.gr/"akrivis/courses/EAA/



1. Course Name: Introduction to Numerical Analysis

2. Course Description: Floating-point arithmetic. Rounding errors and their propagation. Errors

in the computation of sums. Stability of algorithms and condition of problems. Numerical

methods for nonlinear equations: the bisection method, general iterative methods, Newton’s

method and the secant method. Numerical methods for linear systems: Gaussian elimination

and its variants, condition of linear systems and stability of numerical methods, introduction

to iterative methods. Interpolation: Lagrange and Hermite polynomial interpolation, and spline
interpolation. Numerical integration: Trapezoidal method, Simpson’s method and Gaussian

rules.

. Learning Objectives: Understanding the fundamental qualitative characteristics of numerical
methods, like stability, computational cost, convergence, order of convergence etc. Familiarity
with numerical methods for nonlinear equations and linear systems, interpolation by polynomials

and splines as well as numerical integration.

. Expected Outcomes: After successful attendance of the course the students are expected to:

e Understand the role of stability and convergence in numerical methods as well as issues

related to computational cost.

¢ Know the basic numerical methods for nonlinear equations, for linear systems, for interpolation

and numerical integration, and are familiar with their advantages and drawbacks.

e Are in a position to implement these numerical methods in a computer.
. Literature and Study Materials:

¢ Introduction to Numerical Analysis, by G. D. Akrivis and V. A. Dougalis, Crete University
Press, Heraklion, fourth ed., 2010, second pr., 2013 (in Greek).

e Numerical Analysis: Introduction, by M. N. Vrahatis, Kleidarithmos Press, Athens, 2011
(in Greek).

. Education Method: The teaching consists of lectures in both theory and exercises. Short
introduction to FORTRAN and MATLAB for the computational part of the course.

. Assessment Methods and Criteria: Computer exercises, three written midterm exams and

a written final examination.

. Course Homepage: http://www.cs.uoi.gr/~akrivis/courses/EAA/



. MdaOnpa: Yroroyrotika MaOnpotika

. Heprypaen padnpatog: To mpdPinua apyikov tipdv (ITAT) yio cuvnBeic dtapopikés e€i-
omoelg. ApOuntikn enidvon tov ITAT pe ™ pébodo tov Euler: 1616tntec evotdbetag ko
OLVETELNG KOOMDS Kot eKTiuMon Tov odipatos. MéBodot twv Runge-Kutta yuo to [TAT: Entt-
AoHOTNTA, WO1OTNTEG EVOTADELNG KOl GUVETELNG KOl EKTiUNOT TOV c@dApatoc. TToAvpnua-
Tikég pébooot yia 1o ITAT: [d10tTEg €VOTADEING KO GUVETELNG KO EKTIUNOT GPAALATOG.

[Theovektnuota Kot petovektnuoto pebodmv Runge-Kutta kot moAvpnuatikedv pebddmv.

. Ztoyor Tov padnpartos: Katovonon tov OspeMmdmv ToloTiK®V YopaKTpLloTIKOV optounTi-
KOV HeBOd®V Y10 TPOPANLOTO OPYIKDV TILADV, OTTOC 1] GLVETELN KO 1] TAEN akpifetog, dtdpo-
peg 1010t TEG evotabetlag k.AT. E€otkeimon pe Tic KOpieg katnyopieg apOuntikodv uebodowv

Yol TPOPANUOTO OPYIKAOV TILDV.

. Emdwwkopeva amoteréopata: Encito and emituyr GUUUETOYN GTO LAON LA O1 QOITNTES ALV
pévetan va.:

e AvtilopBdavovtoar Tov poA0 NG GLUVERELNS, TNG TAENS aKpifelog Kot SapoOp®mV 1O10THTOV
gvotdfelog aplOuNTIKOV HeBOOWV Yo TPOPANUATO OPYIKAOV TYLDV.

e ['vopilovv 115 Pacikés apBuntikég peBodovg yio TpofANHATA aPYIKOV TILOV, KABMG Kot

TOL TAEOVEKTILOTOL KO TOL LELOVEKTILOLTE TOVG,
e M7mopovVv v VAOTOIGOLV GTOV VITOAOYIGTY| TIG Tpoavapepbeices pLebodovc.
. Xoyypoppa:

e APIOMHTIKEX ME®OAOI I'TA ZYNHOEIX ATAOOPIKEX EEIZQXEIZ, I'. A. Axpifn
Kot B. A. Aovyon, [oavemomokés Exdooeic Kpnnge, Hpduchero, 2006.

. Mé0odor ddackariog: O doorécels mepthapfavouy Bempia kol aoknoels. To epyaostnplokd

péPog apopd vAomoinot HeBOdWV GTOV LTOAOYIGTY.

. Kprmprwo arohdynong: Epyaoctnplokéc aoknoels, Tpels Yportes evoldpecsss e€eTdoelg Ko
pia ypomt teAkn e€€taon.

. Ietoceridn Tov padfqpatoc: http://www.cs.uoi.gr/~akrivis/courses/ComputMath/



. Course Name: Computational Mathematics

. Course Description: The initial value problems (IVP) for ordinary differential equations.
Euler’s method: stability and consistency properties and error estimates. Runge-Kutta methods:
solvability, stability and consistency properties, and error estimates. Multistep methods: stability
and consistency properties, and error estimates. Advantages and drawbacks of Runge-Kutta
and multistep methods.

. Learning Objectives: Understanding the fundamental qualitative characteristics of numerical
methods for initial value problems, like consistency, order of accuracy, stability and convergence.
Familiarity with the basic numerical methods for initial value problems.

. Expected Outcomes: After successful attendance of the course the students are expected to:

e Understand the role of consistency, order of accuracy and stability of numerical methods

for initial value problems.
e Know the basic numerical methods for initial value problems.

e Are in a position to implement such numerical methods in a computer.
. Literature and Study Materials:

e Numerical Methods for Ordinary Differential Equations, by G. D. Akrivis and V. A. Dougalis,
Crete University Press, Heraklion, 2006 (in Greek).

. Education Method: The teaching consists of lectures in both theory and exercises, and of

computer exercises.

. Assessment Methods and Criteria: Computer exercises, three written midterm exams and

a written final examination.

. Course Homepage: http://www.cs.uoi.gr/ akrivis/courses/ComputMath/



