COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1243 | SEMESTER [3

COURSE TITLE | Computer Based Solution Methods

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWOT) TTOU 01 OIOAKTIKES ATTOVEUOVTAI O€ OIQKPITA €PN TOU UaBAUATOS TT. X.
AaAééei, Epyaatnpiakég AOKNoeIS K.ATT. Av ol SIGQKTIKES QITOVEUOVTAI EVIQia yid TO
oUvoAo Tou pabnuarog avaypawretigeBoouadiaies wpes SI0aoKaAiagKkaiToaUvoAo
TwV OI10AKTIKWYV [ovadwyv / ECTS

[MpoobéaTe aeipég av xpeiaarei. H opyavwaon didaokaliag Kai ol
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TTEPIYPAPOVTAl aVaAUTIKG aTO 4.

COURSE TYPE: | General Background, COMPULSORY

IevikoU YroBd6pou, Eidikou YrréBabpou, Eidikétnrag

PREREQUISITE KNOWLEDGE: | None

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO| Yes. The books are also available in English.
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1626

2. LEARNING OBJECTIVES

Learning Objectives

lMepiypaeovral Ta pabnaoiakd ammoTeAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
karaAAnAou emimédou mou Ba aTTOKTHOOUV O YOITNTEG UETG TNV ETTITUXT OAOKApwWaOn Tou pabnuarog.
2upBouAeureire 1o MNMapdprnua A
o [lepiypagn Tou Emimédou Twv Mabnaiakwy AmoteAeaudrwy yia Kabe éva kUkAo ammoudwv auuewva e MAaioio Mpoadviwy rou
EupwrraikoU Xwpou Avwrartng EKmaideuong
o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou Mpoodviwy Aid Biou Maénang kai MNapdptnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv




Upon successful completion of the course, the student will be able to:

1. know the basic principles basic principles of programming,

2. realize the value of computers in the science of Civil Engineer (CE)

3. understand how computers work,

4. construct small programs for engineering applications, and

5. calculate through computer programming numerical-technical problems of CE science.

General abilities

NauBavovragumown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHOEI O TITUXI0UXOG (OTTWS QUTEG avaypdpovTal oTo
lMapéprnua AimAwpuarog kai mapatiBevrar akoAoUBwg) o€ moia / TTOoIES AT QUTES ATTOOKOTIEI TO UGOnuas;.

Avalnrmnon, avdiuon kai ouvBean Oedouévwy  Kai 2XEOIAOLIOS Kal IaxEipIon EpywV

TANPOYOPIWY, HE TN XPHAON Kal Twv amapaitniwv 2¢faouég otn d1apopETIKOTNTA KAl aTNV TTOAUTTOAITIOUIKOTNTA ZeBaouOS
TEXVOAOYIWV OTO QPUOIKO TTEPIBAAAOV

lMpooapuoyn o€ Vées KaraaTaoeic Anyn Emideién kovwVvikng, EmayyeALaTIKASKaINBIKAG UTTEVBUVOTNTAS KA
amopacewv euaiobnaiag oe Béuara puAou

Aurévoun epyacia Ouadikn AoKnan KPITIKNS KAl QUTOKPITIKAG

epyaoia TNpoaywyn 1ng eAcUBEPNG, ONUIOUPYIKNG Kal ETAYWYIKNS OKEWNS

Epyaaoia o€ 01e6vég epidAdov
Epyaaia o€ diemotnuoviké mepifdAiov
lNapdywyn VEwV EPEUVNTIKWY I0EWV

» Search, analysis and synthesis of data and information, using the necessary technologies
» Autonomous Work

» Teamwork

» Adaptation to new situations

» Generation of new research ideas

» Promotion of free, creative and inductive thinking

3. COURSE DESCRIPTION

Fundamentals of programming, an introduction to interpreted languages, and an extensive
introduction to the MATLAB computing package, its language and its functions. The students
choose one of the proposed projects concerning topics related to the fields of: Building Design,
Water Resources and Environment, Transport and Communication Infrastructure, Geotechnical
Engineering and Planning & Management of Technical Projects. Development of the project by
groups of 4/5 students.

i. Introduction to Programming and matlab language

i. Functions in matlab (1)

ii. Matrices and conditions in matlab

iv. Loops and Graphs (1)

v. Basic commands - Strings

vi. Functions in matlab (2)

vii. 1/0 commands (1)

viii. 1/0 commands (2)

ix. Structures — Cell arrays

X. Graphs in matlab (2)

xi. Symbolic operations, integrals, derivatives, differential equations

xii. Data modeling

xiii. Creating a GUI with matlab




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Face to face teaching.
lNpéowrtroue mpéowrro, EEamooTdoews
EKTTAIOEUOT K.ATT.

TEACHING MEDIA:

XpnonT.I1.E.atnAibaokalia, otnv
Epyaotnpiakny Exmaideuon, atnv Emkovwvia

Use of Information & Communication Technologies:
* Teaching: projector connected to a PC, theory and on-
site execution of examples

€ TOUG QOITNTE .. . .
HETOUSQOITITES Laboratory Training: students do the exersices on site

in a computer lab

* in Communication with students: through the School's

helios website and email.

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdgpovral avaAuTikd o 161106 Kai uéBodol
S16aoKaAiag.

AiaAegers, Zepvapia, Epyaotnpiakn Aoknon, Acknon |_ectures 39
lMediou, MeAétn & avdiuon  BiBAioypagiag, - p
®povrioripio, [lpaktiky (Tomobémnon), KAvikn Tutorial exercises 13
Acgknon, KaMirexviké Epyaortrpio, AiadpacTiki Individual homework exercises 14
o10aokalia, EKTQIOEUTIKES ETTIOKEWEIS, EKTTOVnON -
LEAETNG (project), Zuyypagn epyaciag / epyaciwy, PFOJGCt 26
KaAAirexvikn énuioupyia, K.ATT. Independent study 39
Avaypdeovral ol Wpeg UEAETNG TOU QoITNTH Yia KGO
uabnaoiakh 6pactnpIdTNTa Kabws Kai Ol WPES KN
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS @OPTOS
epyaaiag o€ emimedo €aunvou va avrioTolXEl oTa
standards rou ECTS

OVERALL: 131

Evaluation language: Greek/English

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynaong

MNwooa  A&ioAdynong,  MéBodor
Alquopowrtiky  n Zuumepaouarikn,  Aokiuaoia

agioAdynor,

Evaluation Method:

Final written exam: 60%

Project: 40%

Individual homework exercises: 10% extra

lMoAamAng  EmAoyng, Epwrnoeg  20vrouns
Amdvinong, Epwrrioeig Avarmrruéng Aokiuiwv, EriAuon
lMpoBAnudarwv, [pamrry Epyaocia, ExkBeon /
Avagopd, lMpowopikn Eééraon, Anuéoia
lMapouadiaon,  Epyacmpiaky  Epyacia,  KAiviki
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnrd mpoadIopIouéva KpITAPIa
aéloAbynang kai eav kai ou givar mpooBdoiua amréd
TOUC QOITNTEG.

5. TEXTBOOKS - BIBLIOGRAPHY

-Suggested Bibliography :

1. Matlab in compuational Science and Engineering (in Greek, also available in English), 1st edition, 2012, Authors: Charles F.
Van Loan & K-Y Daisy Fan ISBN: 9789609732000, Type: book, Publisher: DA VINCI limited.

2. Matlab: A Practical Introduction to Programming and Problem Solving (in Greek, also available in English), 3rd edition, 2016,
Authors: STORMY ATTAWAY ISBN: 978-960-461-663-3, Type: book, Publisher: Klidarithmos Publications limited.

3. Mastering Matlab 7 (in Greek, also available in English), 1st edition, 2006, Authors: DUANE HANSELMAN, BRUCE LITTLEFIELD
ISBN: 960-209-973-9, Type: book, Publisher: Klidarithmos Publications limited.

4. Programming with Matlab (in Greek), 1st edition, 2012, Authors: Grabbanis George, Giannoutsakis Konstantinos, ISBN: 978-
960-491-057-1, Type: book, Publisher: Papasotiriou S.A.

5. Programming in Matlab (in Greek), 1st edition, 2011, Authors: Stefanakos X.N., ISBN: 978-960-266-349-3, Type: book,
Publisher: S. Athanasopoulos S.A.

6. Lecture notes from the site of the course.




