MEM-256 APIOMHTIKEZ ME©OAOI BEATIZTOMNOIHZHZ
1. TENIKEZ [IAHPO®OPIEX

YXOAH OETIKON KAI TEXNOAOI'TKON ENIETHMON
TMHMA MAG®HMATIKQON KAI EDAPMOXMENON MAGHMATIKON
1111 KATEY®YNEZH MAGHMATIKON
EIIIMEAO XITIOYAQN TTIPOIITYXIAKO
KQAIKOX MAOGHMATOX MEM-256
EEAMHNO XIIOYAQN EAPINO
MPOTEINOMENO EEAMHNO go
ZIIOYAQN
TITAOZ MAGHMATOX APIOMHTIKEX MEGOAOI BEATIETOIIOIHEHX
EBAOMAAIAIEX
AYTOTEAEIX AIAAKTIKEX APAXTHPIOTHTEX QPEX ECTS
AIAAYKAAIAY
AwréEeic ko Epyaotiplo Ymoloyiotmv 6 8
ANAAYXH AYTOTEAQN AIAAKTIKOQN APAXTHPIOTHTQN :E}];%(E)MAAIAIEE
AwdéEerg 4
Epyaotpro HY 2
YYNOAO MAGHMATOX 6
AL LS LU KEMS Emompovikng Iepoyne. Avamtuéng Ae&otitwv.
EIAOE MAGHMATOX: EAEYOEPHS. EINIAOTHS. E4
MPOAITAITOYMENA
MAG®HMATA:
TYNIZTOMENA MAOHMATA: MEM-105 ATIEIPOXTIKOX AOTTEMOZ 11
MEM-104 TAQXEA TTIPOTPAMMATIEMOY 1
MEM-106 TPAMMIKH AATEBPA 1
MEM-251 APIOMHTIKH ANAAYXH
MEM-293 OEQPIA BEATIETOIIOIHEHE
TFAQYXYA ATAAYXKAAIAY kot
EEETAXEQN: EAAHNIKH
TO MAGHMA [NPOX®EPETAI XE
®OITHTEL ERASMUS NAI (EAAHNIKH/ATTAIKH)
HAEKTPONIKH XEAIAA H nAextpovikn celida Stapopeavetat pe evBuvn Tov S10GcKOVTOL.
MAG®HMATOZX (URL)

2. MAOHXIAKA AITIOTEAEXMATA

EIIIEAO EOGNIKOY & EYPQIIAIKOY IMMAAIXIOY ITPOXONTQN: 6

MoOnowkd Aroteréopata

Metd v emttuyn] OAOKANP®GT) TOL LOONMUATOC 0 GTOYOG Elval 01 POITNTES:

1. Na €éyovv yvodon Baoctkdv eTovoinmTik®@v Hefodmv yio Ty eXilvoT Pn-ypopKkoy TpofAnpdtov Betiotonoinong
YOPIg TEPLOPIGUOVS KOt TPOPANUATOV BEATIOTOTOIMNGTG LLE TEPLOPIGLLOVG.

2. Na avayvopiovv Tote Hmopoldv Vo, EUTIGTELTOVY T OTOTEAEGLOTA TTOV diveL Evag ahyOplOLOG Yo TNV eniAvon un-
YPOUUIK®V TpofAnpdtov Bektictonoinong dtov vionoeitot og H/Y.

3. No gtvor og 0éon va viomolovv oe H/Y emavainmricég pebddovg yio v emiivon Un-ypopptk®v tpofAnpdtov
Beltiotomoinong kot va €paprolovy KATEAANAC KPITHPLO Y10 TOV TEPUATIGUO EVOG EMOVOANTTIKOL 0AYOpOLLOV.

Cevikég IkavoTnTeg

Avalnmon, avéAivon Kot cOvOEST) SES0UEVMV KOl TAPOPOPLDV, LE T (P1ON KOl TOV UTOPAUITTOV TEYVOLOYLDV.
[Ipocappoyn oe véeg kataotdoelc. ANy amo@dcemy. Avtévoun epyocia.
Hopaywyn véov epevvntikav 10emv. [Ipoaywyn g eAsvbepne, SNUIOVPYIKIG KoL ETOY®YIKNG OKEWYNG.




3. HEPIEXOMENO MAGHMATOX

3.1 Bektiotomoinon Un ypOULKAOV TPOPANUATOV X0piG TEPLOPICUONS Kot Le TEPLOPIGHoVS. Kptthpla ehayictov
TPMOTNG Kot de0TePT G TaEems. XvvOnreg KKT.

3.1 Khaowég apBuntucég pébodot Bedtiotonoinong (1éBodog tov Nevtwva Kot andtoung Kabdodov)

3.2 MéBodog avalnmong ypopung, kptmplo Armijo ko Wolfe

3.3 MéBoodot Quasi-Newton

3.4 MéBodor avalntnong xopig xpnon mapaymywv (Nelder-Mead, avalntnon Katé cuvtetoypévn)

3.5 MéBodoc culuydv KAlcewv Kot eEAdyoTa TETPAymVa.

3.6 Méfodot Yoo pn-ypoppukd mpofAnpoto pe meplopiopods (aKOAOLOOKOG TETPAYMVIKOG TPOYPOUUUATIGUOS
(SQP), pébodot mowvng kot Ppdrypatog, LEBodog emanEnUEVg AoyKPaVGLOVIG)

4. AIAAKTIKEX KAI MAOHXIAKEY MEQOAOI-AZEIOAOT'HEH

TPOIIOX IMAPAAOXHY: | [Ipécwmo pe npOGOTO.

[Mopovcioon Tov TEPIEXOUEVOL TOV HLOBNUATOG GTOV TIVOIKOL 1|
pe mpoPoin dapaveldyv, evidg aibovsag, Le 0KpooTnpLo. 10
EPYACTAPLO LTOAOYICTOV e emiPreyn Kol pe oTopkés 0éoelg

gpyaciog.
XPHXH TEXNOAOTI'IQN Epyaoctiplo mpoypopllaTiopod He  ovTIKEIHEVO TV vAomoinon
IMAHPO®OPIAX KAI oAyopiOp@V GE NAEKTPOVIKO VTTOAOYIGTY|.
ENIKOINQNIQN: [opovoioon Swréewv pe ™ ypnon vmoloylot] TPoPAArovTog

NAEKTPOVIKO apyelo.

Hopoyn vAIKOD HEAETNG Kot TANPOPOPLOV HEGH 1GTOGEMDOC.
AvvoToTnTeL ETKOWVOVIOG TOV QOUTNTOV HE TOV O0ACKOVTO LE
NAEKTPOVIKO TpOTO (e-mail).

OPI'ANQXH ATAAXKAATAX: . ®oprog Epyociog
ApacTnproTyra 5
E&apivov
AwAéEerg 52
Epyactplo 26
Mn kaBodnyovpevn perétn 52
Broypopiog
Mn kaBodnyovpevn perétn 26
£PYACTNPLOK®OV OCGKNCEDV
Mn kaBodnyovpevn perétn 38
0.CKNCEWMV EQAPUOYNAG
Zvufovievtikn neAétmg 6
>Hvoro Mabnpatog 200
AZEIOAOT'HXZH ®OITHTQN: H a&oldynon mepropfaver pio telkn yport e€€toon kot pio M

TePIocoTEPES £EeTAnES epyaoctnpiov. H ovppetoyn kébe e€étaong
otV teMk| Pabporoyia amopasciletor omd Tov S1d4cKoVTOL.

Ot ypantég e£eTA0ELG GTOYEVOLV GTNV TIGTOTOINGT TV e@pPnTIKAOV
yvoewv mov £xovv anoktdel pe Oépata avantuéne. Ot egetdoelg
£pyaoTpiov £X0VV MG GTOYO VO TGTOTOUGOVY OV O POITNTHG UTOPEL
VO DAOTOUWGEL GTOV LTOAOYIOTH OAYOPIOLOVG TTOL TEPLYPAPOVTOL
HoOMUOTUKG Kot £XOVV OYEON LE TO OVTIKEIIEVO TOL HaOUATOC.

H dodwkacio ag&roddynong avakowmvetot and Tov S100cKoVTa oTHV
apy” TOL EEQUIVOL KOl EVOL OVOPTNHEVT] LOVILOL OTHV 10TOGEAISA
oV poOnpaToc.

e ovvepyooia pe to ZvpPovrevtikd Kévrpo tov Ilovemotpiov
Kpnmg, n dwedwcacio agroddynong npocappdletor KatdAANAo GTOVG
POITNTEG LE E101KEG EKTAOEVTIKES OVAYKEC.
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MEM- 256 NUMERICAL METHODS FOR OPTIMIZATION
1. GENERAL INFORMATION

SCHOOL SCIENCES AND TECHNOLOGY
DEPARTMENT MATHEMATICS AND APPLIED MATHEMATICS
PPS MATHEMATICS DIRECTION
LEVEL OF STUDIES UNDERGRADUATE
COURSE CODE MEM-256
SEMESTER OF STUDIES SPRING
SUGGESTED SEMESTER OF 8°
STUDY
COURSE TITLE NUMERICAL METHODS FOR OPTIMIZATION
WEEKLY
INDEPENDENT TEACHING ACTIVITIES TEACHING ECTS
HOURS IN ASKALIA
Lectures and Computer Lab 6 8
ANALYSIS OF INDEPENDENT TEACHING ACTIVITIES WEEKLY HOURS
Lectures 4
Computer Lab 2
COURSE TOTAL 6
COURSE TYPE: Scientific Area. Skills Development.
COURSE TYPE: ELECTIVE COMPULSORY CATEGORY K35
PREREQUISITE COURSES:
RECOMMENDED COURSES: MEM -105 CALCULUS 1

MEM- 104 PROGRAMMING LANGUAGE I
MEM-106 LINEAR ALGEBRA 1

MEM-251 NUMERICAL ANALYSIS
MEM-293 OPTIMIZATION THEORY

LANGUAGE OF INSTRUCTION GREEK

and EXAMS:

THE COURSE IS OFFERED TO YES (GREEK/ENGLISH)

ERASMUS STUDENTS

COURSE WEBSITE ( URL) The electronic page is designed under the responsibility of the

instructor.

2. LEARNING OUTCOMES

NATIONAL & EUROPEAN QUALIFICATIONS FRAMEWORK LEVEL: 6

Learning Outcomes

After successful completion of the course, the goal is for students to:

1. Have knowledge of basic iterative methods for solving nonlinear unconstrained optimization problems and
constrained optimization problems.

2. Recognize when they can trust the results of an algorithm for solving nonlinear optimization problems when
implemented on a computer.

3. Be able to implement iterative methods on a computer to solve nonlinear optimization problems and apply appropriate
criteria for terminating an iterative algorithm.

General SKkills

Search, analysis and synthesis of data and information, using the necessary technologies.
Adapting to new situations. Making decisions. Working independently.
Generation of new research ideas. Promotion of free, creative and inductive thinking.




3. COURSE CONTENT

3.1 Optimization of nonlinear problems without constraints and with constraints. First and second order minimum
criteria. KKT conditions.

3.1 Classical numerical optimization methods (Newton's method and steepest descent)

3.2 Line search method, Armijo and Wolfe criteria

3.3 Quasi-Newton Methods

3.4 Search methods without using derivatives (Nelder — Mead, coordinate search)

3.5 Conjugate gradient method and least squares

3.6 Methods for nonlinear problems with constraints (sequential quadratic programming (SQP), penalty and bound
methods, augmented Lagrangian method )

4. TEACHING AND LEARNING METHODS-ASSESSMENT

DELIVERY METHOD: | Face to face.

Presentation of the course content on the board or with a slide
show, in a classroom, with an audience. In the computer lab with
supervision and with individual workstations.

USE OF INFORMATION AND Programming workshop focusing on the implementation of

COMMUNICATION algorithms on a computer.

TECHNOLOGIES : Presentation of lectures using a computer by displaying an electronic
file.

Provision of study material and information via website.
Possibility for students to communicate with the instructor
electronically (e-mail).

TEACHING ORGANIZATION: Activity Load Six - month work

Lectures 52

Laboratory 26

Unguided literature study 52

Unguided study of laboratory 26

exercises

Unguided study of application 38

exercises

Study counseling 6

Total Lesson 200
STUDENT EVALUATION: The assessment includes a final written exam and one or more

laboratory exams. The participation of each exam in the final grade is
decided by the instructor.

The written exams aim to certify the theoretical knowledge acquired
on development topics. The laboratory exams aim to certify whether
the student can implement on the computer algorithms that are
described mathematically and are related to the subject of the course.
The evaluation process is announced by the instructor at the
beginning of the semester and is permanently posted on the course
website.

In collaboration with the Counseling Center of the University of
Crete, the evaluation process is appropriately adapted to students with
special educational needs.
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