COURSE DESCRIPTION

GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1132 | SEMESTER | 4

COURSE TITLE | Probability and Statistics

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X.
AiaAééeig, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTQI EVIQia yia TO
gUvoAo Tou pabnuarog avaypayrerigeBoouadiaicgwpes d1daoKkaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

Lectures 4 5

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

COURSE TYPE: | Mandatory

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE: | No

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | No
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | MaBnua: MBavotntec & >1atioTikn | helios (ntua.qgr)

LEARNING OBJECTIVES

Learning Objectives
lNeprypapovrail Ta pabnoiakd amoreAéouara Tou Habnuarog ol CUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTES UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupuPBouAcureite o lMNMapdptnua A
o [lepiypagpn rou Emmédou 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 lMpoooviwv Aid Biou Maénang kai lMNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

The course is the basic introductory course in the concepts of Probability and Statistics.

The course material aims to introduce students to the basic concepts of Probability in order to use them as
a tool for Statistics.

The aim of the course is for the students to understand the importance of Probability and Statistics in many
sciences, in society in general and in particular, in the science of Civil Engineering.




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

« they will be able to solve problems in the area of Possibilities
« they will be able to analyze data

» use statistical techniques to draw useful conclusions about a given population based on a sample from
that population

« to apply general statistical methods to data from Civil Engineering science

General abilities

AauBavovragurréwn TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEGC avaypa@ovTal GTO
lMapaptnua AimAwparog kai mapariBeviar akoAoUbwg) o€ TToia / Toleg ammo auTEG ATTOOKOTTE To uGénua;.

Avalitnon, avdiuon kai ouvBean Oedouévwy  Kai 2XE0IA0UOC Kal OlaxeipIon Epywv

TANPOYOPIWY, LE TN XPAON Kal Twv QmapaitnTwy >eBaoudég arn 61apopeTIKOTNTA Kal OTHV TTOAUTTOAITIOUIKOTNTA 2 €RA0UOS
TEXVOAOYIWV aT0 PUOIKO TTEPIBAAAOV

lMpooapuoyn o€ Vées KaraoTaoeic Afyn Emideién KoivwviKAg, ETayyeALQTIKAC KaINBIKAG UTTEUBUVATNTAS Kal
amopacewv euaiobnoiag og 6éuara euAou

Aurévoun epyaaia Ouadikn A0KnNan KPITIKAS Kal QUTOKPITIKNG

epyaoia lMpoaywyn g AeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaia o€ d1€6vég epiBaAiov
Epyaaia o€ diemiotnuoviké mepidAiov
lNapdywyn VEwV EPEUVNTIKWY I0EWV

e Search, analyze and synthesize data and information, using the necessary technologies.
¢ Decision-making.

e Autonomous work Group work.

o Work in an international environment Work in an interdisciplinary environment.

3. COURSE DESCRIPTION

Introduction: Randomized Experiments. Historical review. Set Theory. Introduction On

Probabilities: Sample Space. Events. Definitions of Probability. Probability Axioms.

Conditional Probability. Independence. Elements of Combination. One Dimensional Random
Variables: Discrete and Continuous Random Variables. Distribution Function. Probability Mass Function.
Probability Density Function. Mean Values of Random Variables: Mean Value. Dispersion. Standard
deviation. Moments. Special Discrete Distributions: Bernoulli. Binomial. Geometric. Negative Binomial.
Hypergeometric. Poisson. Special Continuous Distributions: Uniform. Normal. Exponential.

Gamma, Weibull, X*2. Functions of Random Variables: Discrete Case. Continuous Case. Allocation of
Sum. Allocation of Maximum and Minimum. Central Limit Theorem: Approximate Sum Distribution
Independent and Identical Random Variables. Approximate Distribution of Sampling Mean
Independent and Identical Random Variables. Binomial Distribution Approximation by

Normal distribution. Introduction to Statistics: Introduction to the Problem. Random Sample and
Sampling Distributions. Descriptive Statistics Data. Method of Moments. Maximum Likelihood Method.
Confidence Interval Interpretation. Applications to the Normal Distribution. Approximate Confidence
Intervals. Connection with hypothesis testing.

4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | In class (face to face)
lNpdowrroue mpéowrro, EEamooTdoews
EKTTAIOEUON K.ATT.

TEACHING MEDIA: | Exercises are given through the class website.

Xprion T.[.E.atnAidackalia, atnv
Epyaarnpiakny Ekmaideuan, atnv Emkoivwvia
LETOUS QOITNTES

ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:

lNeprypdovral avaAutikd o TpOTTog Kai €6odol
di1daokaliag.




AiaAé€eis, 2epvapia, Epyaotnpiakn Aoknon, Aoknon | Lectures 52

lMediou, MeAétn & avdiuon  BiBAioypagiag,
®povriaripio, [lpakrik  (TomoBémnan), KAk

Acgknon, KaMitexviké Epyaoripio, Aiadpadrikn
o10aokalia, EKTQIOEUTIKES ETTIOKEWEIS, EKTTOVnon

LEAETNG (project), Zuyypagn epyacias / epyaciwy,

KaAAirexvikn énuioupyia, K.ATT.

Avaypdgovrai o1 WPES HEAETNS TOU goITNTH Yid KAOE

uabnaoiakn o6pactnpIdTNTa KaBWs Kal O WPES un

KaBodnyouuevng UEAETNG LWOTE O GUVOAIKOS POPTOG

epyaoiag o€ emimedo e€aunvou va avrioToIXEl oTa
standards Tou ECTS Self study 90

OVERALL: 142

STUDENT ASSESSMENT: | Final exam
lMepiypaen tng diadikaciag aéloAdynaong

Nwooa  AéioAdynong,  MéBodor  aéloAdynong,
Alquopowrtiky  n Zuumepacuarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrnoeig  2ovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmmiAuon
lMpoBAnudarwv, Tpamrm) Epyaocia, ExkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnTa mpoodIopICLEVA KPITHPIA
aéloAbynang kai eav kai ou gival mpooBdoiua amréd
TOUC QOITNTEG.

5.

TEXTBOOKS - BIBLIOGRAPHY

-Mpoteivéuevn BiBAoypaepia :
-Zuvagn emICTNUOVIKA MIEPIOIKA:

e Timo O. Seppalainen, David F. Anderson, and Benedek Valké: Introduction to Probability,
Cambridge University Press, 2018
e S. Ross: A First Course in Probability, 8th ed., Pearson, 2008 [PDF]

e G.R. Grimmett, D.R. Stirzaker: Probability and Random Processes, Oxford University Press, 2001
[PDF]

W. Feller: An Introduction to Probability Theory and its Applications, Vol.1, Wiley, 1968 [PDF]
C.M.Grinstead, J.L. Snell: Introduction to Probability, 2nd ed., AMS, 1997 [PDF]

J. A. Rice: Mathematical Statistics and Data Analysis, Duxbury Press, 2006 [PDF]

Y. Suhov, M. Kelbert: Probability and Statistics by Example, Cambridge University Press, 2005




