1. Madnpo: Yroroyiotikd MaOnpatika

2. Meprypaen padfqpatog: To mpoPinua apywov Tinav (ITAT) yia cuvhfelg dapopikég e6t-
omoels: Ymopén Kot LovadikdTnTo AVGE®V, TOPASEYIATO U1 VTOPENG KOL U1 LOVOSIKOT-
tag Moewv. Enilvon dtapopikdv eEilocdoemv 10tk g popeng: I'pappuxés, Bernoulli, Riceati,
eElomoelg pe yopiopeveg petafAntés, opoyeveic, minpets. Emilvorn cuotnudtov ypoppkoy
dpopikav eElocmoewv. AptlBuntikn enidvon tov ITAT pe ) pébodo tov Euler: 1610tnteg gv-
otd0elag Ko cuvémelag Kabhg kot ektipnon tov opdipatos. Méboodor tov Runge—Kutta yio
to [TAT: EmtAvoipndtra, 1010TNTeg EV0TAOELNG KOl GUVETELNG, KO EKTIUNGCT TOL GPAALOATOG.
[ToAvPnuaticég pébodot yia to ITAT: EmAvoipndnra, 1010t teg evoTaOE10G Kot GUVETELOGS Kol
extipumon tov oedipatog. To mpdPAnpa dvo onpeimv: Yroapén, povadikdtnto Kot opaAdTnTo
McemV.

3. Zaéyor Tov padnpatog: Katavonon tov facik®dv {ntnudtov yio TpoPARHate apytkov Ti-
OV KaODS Kot yio TOo TPOPANLO GUVOPLIK®V TIUAV dVo onueiov. Exilvon anlov dapopt-
KOV €EI0MGEMY KOl GUOTNUATOV YPOUUIK®OV d1apopik®dV eélocwoewv. Katavonon tov Oepe-
MOI®V TOIOTIKAOV YOPOKTNPIOTIKOV apOUNTIKOV HeBOd®V Y100 TPOPANUATO OPYIKOV TILDV,
OmmG M cLVETELD Ko 1) TAEN axpifetag, dtdpopes 1010t TEg evoTAbetog k.An. EEowkeimon pe
TIG KOpLeg Katnyopieg apltOuntikdv pedddmv yio TpofANUoTe ApyIKOV TILMV.

4. Emowwkopevo amoterléopato: Encita amd ntuy GUUUETOYT OTO LAOMNLO O1 QOTTNTES OVOL-
pévetan va:

e Koatavoouv ta Bacukd (ntipoto Yoo TpofANUaTe apyik®v TGV Kabmg Kot Yo 1o Tpo-
BAnua 600 onuei®wv Ko UTOpovV va ETADGOVV KATOEG ATAEG O1APOPIKES EEICMGELC Kot
GLGTNLLOTA YPOLUUIKDV SL0QOPIKOV EIGOCEMV.

o AvtilopBdvovtoatr Tov poAO NG GLUVERELNS, TNG TAENS aKpifelog Kot SapoOp®mV 1O10THTOV
evoTAbel0G aPOENTIKOV HEBOSWV Y10t TPOPANLLOTA OPYIKDV TILOV.

o I'vopilovv t1c faocikéc apBuntikég pebdo0vg Yo TPOPANUATO APYIKOV TIL®V, KAODS Kot
TOL TAEOVEKTILOTOL KO TOL LELOVEKTILOLTEL TOVG,

e Mmopovv va VAOTOMGOVY GTOV LITOAOYIOTY TIG TpoavapepHeices LeBodovg.
5. Xvoyypappoto:

o AplBuntikég MéBoodor yia Xvvnbeig Atagpopikég ECiomoetg, I A. Axpifn ko B. A. Aov-
yoin, [ovemomuoakés Exddoeic Kpntng, Hpdkero, devtepn ékdoon, 2013.

e AplBuntikn Avdivon: Xvvibeig Awnpopikég EElomoelg, M. N. Bpaydtn, Exooceig KAet-
dapBpog, ABMva, 2012.

6. M£00oo1 ordaokariog: Ot darééelc meptrappdvovy Bempia kot acknoels. To epyactnplokod
UEPOG apopd vAomoinom nebdd®V GTOV VITOAOYIGTY).

7. Kpuvmpwa a&roroynong: Epyaotplokés aoknGeLS, TPELS YPOmTES EVOLOUETES EEETAGELS KOl
pio ypomt teAkn eE€toon.

8. Iotocehidon Tov padqparoc: http://www.cs.uoi.gr/~akrivis/courses/ComputMath/



1. Course Name: Computational Mathematics

2. Course Description: The initial value problem (IVP) for ordinary differential equations:
Existence and uniqueness of solutions, examples of non-existence and non-uniqueness of
solutions. Differential equations of special form: linear, Bernoulli, Riccati, equations of sepa-
rable variables, homogeneous, and exact equations. Systems of linear differential equations.
Numerical methods for initial value problems: Euler’s method: stability and consistency
properties and error estimates. Runge-Kutta method: 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. The two-
point boundary value problem: existence, uniqueness and smoothness of solutions.

3. Learning Objectives: Understanding the basic facts for initial value problems and the two-
point boundary value problem. Solving some elementary differential equations and systems
of linear differential equations. 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.

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

e Understand the basic facts for initial value problems as well as for the two-point boundary
value problem and can solve some elementary differential equations and systems of linear
differential equations.

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.
5. Literature and Study Materials:

e Numerical Methods for Ordinary Differential Equations, by G. D. Akrivis and V. A. Douga-
lis, Crete University Press, Heraklion, second edition, 2013 (in Greek).

e Numerical Analysis: Ordinary Differential Equations, by M. N. Vrahatis, Kleidarithmos
Press, Athens, 2012 (in Greek).

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

7. Assessment Methods and Criteria: Computer exercises, three written midterm exams and
a written final examination.

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



