COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT

EDUCATION LEVEL | Undergraduate

COURSE CODE | 1245 | SEMESTER | 1

COURSE TITLE | Mathematical Analysis & Linear Algebra

HOURS ECTS CREDITS

COURSE UNITS
O€ TTEPITITWAN TTOU 01 OIOQKTIKES QTTOVEUOVTAI OE OIAKPITA IEQN TOU ABAUATOSTT. X.
AiaAééei, Epyaotnpiakég AOKROoeISK.ATT. Av ol SIOQKTIKES ATTOVELIOVTQI EVIQia yia TO
oUvoAo Tou pabnuarog avaypawretigeBdouadiaicgwpes d1daokaliagkaitoauvoAo
TWV OI0AKTIKWYV [Iovadwv / ECTS

Lectures and Exercises 6 8

[MpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
OI0QKTIKES [1E60O0I TTOU XPNTIOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE: | General Background

IevikoU Yrod6pou, Eidikou YrréBabpou, Eidikétnrag

PREREQUISITE KNOWLEDGE:

None (secondary school education)

COURSE AND EXAMS LANGUAGE:

Greek

COURSE OFFERED TO

No

ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1627

2. LEARNING OBJECTIVES

Learning Objectives
lNeprypaovrail Ta pabnoiakd amoreAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTES UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupuPBouAeureite o lMNMapdptnua A
o [lepiypagpn Tou Emimédou rwv Mabnoiakwv ArroteAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
Eupwrraikot Xwpou Avwrarng Ekmaidsuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoadviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmrTikdg OOnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

The course is an introduction to Mathematical Analysis and Linear Algebra. The course material in
Mathematical Analysis contains the basic elements of the theory, like induction, convergence of
sequences, series differentiation and integration. Included are applications such as powerseries and
Taylor's Theorem. The course material includes examples and exercises on the theory and its
applications. The course material in Linear Algebra includes the basic elements of matrix theory,
introduction in vector spaces and in analytic geometry. Applications of Linear Algebra are given through
exercises and problems on civil engineering topics. Examples of the these are the transportation
problems, which are reduced to the solution of systems of linear equations.




Skills:

After successfully completing the course, students are able to:

Understand deeper the analytical concepts of convergence, differentiation and integration.
Understand the power series expansion of fundamental functions.

Apply the basic integration techniques.

Apply the theory in numerical exercises.

Apply matrix calculus.

Solve systems of linear equations by choosing the most suitable method of solution.
Calculate matrix determinants by choosing the most suitable method.

Diagonalize a matrix, when possible.

Understand geometrically the concept of eigenvectors.

Examine if a given set of vectors is linearly independent or forms a basis of a vector space of finite
dimension.

e Find the line and plane equation in 3d space from given data.

General abilities

AapBdvovragumown Ti YEVIKEG IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHOEI O TITUXI0UXOG (OTTWS QuTEG avaypdpovTal oTo
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdiuon kai ouvBean Oedouévwy  Kai 2x€01a06S Kal OlaxEipiaon Epywv

TANPOQOPIWY, HE TN XPAOH Kal Twv amapaitnTwy eBaoudg arn d1aQopeETIKOTNTA Kal OTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QPUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideién koivwvikng, EmayyeAuaTikngkainbikng umreubuvorntag Kai
amopdoewv euaiobnaiag og Béuara eUuAou

Aurévoun epyacia Ouadikn AOKNON KPITIKAS Kal QUTOKPITIKNG

epyaacia TMpoaywyn TS eAEUBEPNS, ONUIOUPYIKNS Kal ETAYWYIKNS OKEWNS

Epyaaia oe digbvég mepiBariov
Epyaaia ot diemiotnuoviké mepiBdAiov
lNapdywyn vEwv EPEUVNTIKWY I0EWV

. Deeper understanding of the theory.

o Problem analysis and composition of ideas toward the solution.
. Development of calculation skills.

*  Autonomous work.

e  Search, analysis, and composition of given data.

. Decision making.

. Project planning and management.

3. COURSE DESCRIPTION

i. Mathematical Analysis Section. Induction. Real numbers, sequences of real numbers, sequential
completeness. Limit of a sequence, convergence criteria. Series of real numbers, convergence criteria. Real
functions of one variable. Trigonometric and inverse trigonometric functions. The concepts of the limit and the
continuity of a function, basic theorems. Derivative and Taylor’s formula. Power series. Taylor and Maclaurin
series. Antiderivative, indefinite integral, basic integration techniques: integration by parts, substitution,
integration of rational functions, trigonometric integrals. Riemann integral of a real function, definition, examples
and basic properties. The Fundamental Theorem of Calculus. Generalized integrals of 1st and 2nd type:
definition, simple and absolute convergence. Basic convergence criteria: Comparison and limit comparison test.
Integral test for convergence.

i Linear Algebra Section. Introduction to vectors and vector products. Lines and planes in 3d space and
applications. Introduction to the theory of matrices. Determinants, matrix degree. Linear systems, Gauss
elimination, Cramer method, determination of the inverse matrix. Vector spaces and subspaces. Linear hull,
linear dependence and independence, basis of a vector space. Eigenvalues and eigenvectors of a matrix.
Matric diagonalization, the Cayley-Hamilton Theorem, minimal polynomial.




4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Teaching in person (Blackboard and slides)

lNpéowrroue mpéowrro, EEamooTdoewg

EKTTAIOEUOT) K.ATT.
TEACHING MEDIA:
. Xgﬁ%nT./jéE.orqA:éa?aAia,o"zV o Media usage in lectures, e.g., PowerPoint
pyaarnpiakn Ekmaidsuan, otnv Emikoivwvia :
e presgntatlons: o .
¢ Media usage in the communication with students. Notes
and exercises upload.
_ COURSE ARRANGEMENT: ACTIVITY IMPORTANCE
lepiypdgpovral avaAutika o Tp01ToS Kai uéBodol
d10aoKaliag.
Aakéers, 2epvapia, Epyaotnpiaki Aoknon, Acknon | Lectures and Exercises 78

lMediou, MeAétn & avdiuon  BiBAioypagiag,
®povriaripio, [lpaktikn (Tomobétnon), KAvikn
Aoknon, KaMirexviké Epyacortnpio, AiadpacTikn

Individual study of the theory 50

O10aoKalia, EKTTaIOEUTIKES EmMIOKEWEIS, Ekmovnon - -
ueAéTng (project), Zuyypagn epyaaciag / pyaciwy, Solution of Uploaded exercises 30
KaAAirexvikny dnuioupyia, K.ATr.

Avaypdgovral ol WPES UEAETNS TOU QOITNTA YIa KAOE
pabnoiakn opactnpIdTnTa Kabwsg Kal o WPES [N
KaBodnyoupevng UEAETNS WOTE O OUVOAIKOS QPOPTOS
epyaciag o€ emimedo e€aunvou va avrioToixEl aTa
standards rou ECTS

OVERALL: 160
STUDENT ASSESSMENT: o Final written exam (100%), which includes:
Mepiypaqrn g Siadikaoiag agioAdynong - Short questions on the theory
FAaooa  Afiodoynone,  MéGodol  agiodoynone, - Appllf:a’u.ons of the theory in computational exercises.
Alauopgwriki i SuuTepaouariki,  Aokiacdia e The criteria for a successful mark are announces in the
MoAkamAic  Emidoyrg, Epwrriceic  Sovioung course webpage in helios.

Amavmong,  Epwriosis  Avamruéng  Aokipiwv,
EmiAuon lMpoBAnudrwy, parrr Epyacia, EkBeon
/  Avagopd, [lpogopikn Eé&taon, Anuéoia
lMapouaiaon,  Epyaotnpiaki  Epyacia,  KAivikn
Eééraon AcBevous, KaAkitexvikny Epunveia, AAAn /
AMec

Avagépovral pnrd mpoadIopIouéVa KPITHPIA
aéioAbynang kai eav kai ou givar mpooBdoiua armrod
TOUS QOITNTES.

5. TEXTBOOKS - BIBLIOGRAPHY

IN GREEK:

1) Mabruata AvédAuong kai I'pappikig Ahyeppag, KpaBBapitng A., Ekd. Tobdtpag, 2018.

2) Avaiuon, Tépuog |, MavteAidng Mewpyilog N., Ekd. ZrTn, 2008.

3) Mabnuartiké | B ékdoaon, Pacaidag ©., Ekd. Tadtpag, 2017.

4) MaBnparTikr) AvaAuon |, Togkpékog MavayiwTtng X., Ekd. ABavaocdtroulog, 2008.

5) Mpappik AAyeBpa AvaAuTikn MewpeTpia kar EQapuoyég, Kadiavakng N. Kapavdaoiog 2., Ekd. TooTtpag,
2017.

6) MpappikA AAyeBpa kal AvaAuTikn ewpeTpia, PeAdoupng A., Ekd. TooTpag, 2017.

7) Mpauuikn AAyeBpa 2n €kdoon, lNavteAiong I'. KpaBBapitng A. NacomouAog B. Toegkpékog I1., EkO.
Tootpag, 2015.




