Teoxog ap. 26 AgxépBprog 2016

% 8 EmioTnpoviko Mep1odiko Néwv Texvoloyiwv
00
&
—
<
H F
-}
Z
-
I 0
g EME 100 Xpovia
M po
-T : 1918 - 2018

EAAHNIKH MAGHMATIKH ETAIPEIA
ABRva




AZTPOAABOX

EMIZTHMONIKO INEPIOAIKO NEOQN TEXNOAOTIIOQN

TEOXXOS Ap. 26 - 2016 - Tipan TEoxoug 10 €

Number 26 - 2016 - Issue price 10 €

Ex86TnG: AAe§avBprg NikoAaog  ArgvBuvTis: TupAng loavvng
www.astrolavosjournal.gr
www.hms.gr/astrolavos/

E-mail: astro@hms.gr

epreyopeva

Ipappo ané ™ Xvvroxtikn Emrporm 1

Myygaing I'p. Béokoyrov

Movtéha A&loddynong pe Xpnion Acapnv Aptoumv 3

Nikog Kovpvidtng

O1 povomievpeg empaveleg Boy kat Roman péca amd to duvapkd mopopetpikd
oyedlacpd: Toroloyuég ioodvvayplies pe To TpoPfoiikd eminedo 18
Yromavos Kaicapng

H a&lomoinon g pebddov tov Lill yio v enilvon molvovopukdv eElo®eemy 6€
éva mepipairov Avvapukng Feopetpiog 35

Avopéag Tpravrtagoirov, Baciing . Maereordtg, Anuitpig Zotipog,
YroMavoc Mapoaykakng



H xprtikn ddackorio ota Moadnuatikd pécm tov TIIE. Eeapuoyn oty évvola
NG TOPAYDYOL GLVAPTNOYG GE oTUEio 46

Avdpéag Koviovpng

A&omoidvtog to Aoyopkd GeoGebra ot Adackolio Tov PuBpod Metafoing
Zuvaptnong 60

Havaywotng HeTpiong

l'eopetpia & Ovokn 82

Bagiierog Pavtoémovrog, Mavaing Kpnrtukdg
H ocvppoin g Iepipdrriovcoc Avarvong Asdopévov

G€ TOPOUETPIKEG HeBdd0VC 99



Movtéla A¢loAoynong pe Xprion Acadpwv AplOpwv

MuyaAng Mp. BookoyAou
Ouotipog Kabnyntrg Mabnuatikwy, 2XoAng Texvoloyilkwy Epapuoywv
TEI Autiknig ENAadag - Matpa

E-mail: mvosk@hol.gr , URL: http://eclass.teipat.gr/eclass/courses/523102

NepiAnyn

H Acadng Aoyikn, xapn otnv &LOTNTA tTN¢ va Yopaktnpilel tig apfEPaleg
KOTAOTAOELS TNG KABNUEPLVAG Hag (WG Me TIOMATALG TIUEG, TIOPEXEL UL OELPA
ard moAUTIHa epyadeia yla TNV agloAdynon TETOLOU £(60UG KATOOTACEWY, TIOU HE
TIG TapadooLakEG HeBOSOUC TNG KAAOOLKNG AOYLKNG TTApoUCLAleTal TIOAAEC POPEG
npoBAnuatikn. Eva amod ta epyaleia autd sival ol Acadeic AplBuoi, Twv onoiwv
n onoudadtnTta ylo ta acodrn Habntikd eival avaloyn autig Twv KOoWwwv
OpLOUWV yla TO KAAGOLKA LaBnpatikd. XTo dpBpo auto xpnotuomnololvial oL Suo
o omAég popdic  twv Acadwv AplBuwv, Snhadny ot Tplywvikol Kkal ot
Tpaneloelbeic, o ocuvOLOOUO HE TNV TeEXVIKN amnoacadomnoinong tou Kévipou
BApoug yla TNV KAtaokeur SUo POVTEAWY OELOAOYNONG 00ADWVY KATAOTACEWVY KO
Sidovtal mapadelypata, mouU ameLlkovi{ouv T XpNOLUOTNTA TOUG OTNY TIPAgn.

Assessment Models Using Fuzzy Numbers (Abstract)

Fuzzy Logic, due to its property of characterizing the uncertain situations of
the everyday life with multiple values, provides a series of valuable tools for the
assessment of such kind of situations, which becomes frequently problematic



when using traditional methods of the Aristotle’s bi-valued logic. One of these
tools is the Fuzzy Numbers, the importance of which for the fuzzy mathematics is
analogous to that of the crisp numbers for the classical mathematics. The two
simplest forms of Fuzzy Numbers, i.e. Triangular and Trapezoidal Fuzzy Numbers
are used in this article together with the Centre of Gravity defuzzification
technique for the construction of two models assessing fuzzy situations and
examples are given illustrating their usefulness in practice.



OI MONOIIAEYPEX EIII®ANEIEX BOY KAI
ROMAN MEXA AIIO TO AYNAMIKO
ITAPAMETPIKO XXEAIAXMO: TOIIOAOI'IKEX
IXOAYNAMIEX ME TO ITPOBOAIKO EIIIIIEAO
Nikog Kovpvidrnct

Ydp Apyrréxrowv Myyovicée EMII, perspect.geo@gmail.com , A0va),
Exleyuévog Enikovpog KaOnynrig

Abstract : Xy mapovoa epyacio mapoverdlovior o1 empdaveiec Roman xai Boy, or omoies
eval TOmMOAOYIKG 1GOFDVOLLES ILE TO TPOPOMKO ETITENO, UETA OTTO TIG OPYES TOD TOPOUETPIKOD
oyedtaouod. To véo avto wnpioko epyaleio 0OVOTalL VO TOPEYEL ETOTTEIQ. ETLPAVELDY TOD
eivou eCaipeTikd OVOKOAO Va. ATEIKOVIOTOOV UE TIG KAAOOIKES 1eBOIOVS THS TOPATTATIKNG KOl
TPOPOMKNG YEWUETPIOG, EVA TOVTOYPOVMS ONULOVPYEL YEPUPES VIO TNV KOTAVOHOH TV
1010THTWV TOV TPOPOLIKOD YWPOV, LEGO ATO HOVIEAQ TOV GTOV EVKAEIOELO YWPO Kol Ol T
OOYKPIOH] TV HOVIEAWY ODTOV UEGO. ATO EVVOIES THS TOTOLOYIAG.



H a&lonoinon tng pebaddovu tov Lill
yla TV ENiAUON TTOAVWVURLKWV EELOWOEWV

o€ éva nepfaiiov Avuvapikng Nrewpetpiog.

Ztulavog Kaioapng
KaBnyntng 2°° Aukeiou MapkomouAou,
Yrioyridlog Alddktopag

kaisarisst@yahoo.gr

NepiAnyn

H péBodog tou Lill amotelel pia yewpetpikn péBodo yla Tov mpoodloplopo
TWV TPAYMOTIKWY PIWV HLoG TIOAUWVULKNG e€lowonc. Baoiletal oe pia amin
YPOdLKr KOTOOKEUN TIOU amoteAeital and Kabeta suBUypappa TUAUOTA. TNV
napovoa epyacia mapouotaletal n duvatotnta aflomoinong g pebddou katd
Vv ekmaldevtikn Swadikaoia, pe TNV PonbBela evog AoylopikoU AUVOULKAG
lewpetpiag. Aivetal éudacn otov cuvbuaopud TG e TIC aAyePpikég neBodoug
enihvong eflowoswv Tou Siddokovtal oL padntég otnv Asutepofdabuia
Exnaibeuon. Mapouoialetal emiong N epapuoyr TG oTov UNoAoyLoUo tng v/otng
pilag evoc Betikol aplBuol.

Abstract

Lill's method is a geometric method for determining the real roots of a
polynomial equation. It is based on a simple graphical construction, consisting of



perpendicular line segments. This paper presents the possibility to utilize the
method in the teaching process, with the assistance of a Dynamic Geometry
software. The emphasis is given on combining it with the algebraic methods of
solving equations, which students are taught in Secondary Education. It also
showcases its application on the calculation of a positive number’s roots.



H kpttikn ddaokalia ota Madnpatika
MEow Ttwv TAE.
Edappoyn otnv £évvola tng nopaywyouv

ouVAPTNONG OE CNUELO

Avdpéag TpravtadUAAov, BaciAng . MnieAeowwtng,

AnpATpNnG ZwtRPog, ZTUALaVOE MapayKkAakng

andreast950@gmail.com, vbel@unipi.gr, jimvanda@hotmail.com, stelios@hms.gr

NepiAnyn

H oxeblaon kaL opyavwon tng Sidackohiog amaocyoAel kabnuepva kabe
EKTIALSEVTIKO, KAl UTOV TwV Mabnuatikwy, T000 o BewpnTLKO EMIMESO CXETIKA
HE BEpaTa OKOTIWVY, OTOXWV KAl oTpatnylkwyv StbaokaAlag, 600 Kal O€ TMPAKTIKO
emninedo tng wplaiog dtdackaiiag. Avalntd to KatdAAnAa oevapla UTTOOTAPLEAC
NG HE OKOTIO va PETASWOEL 0TOUC HadnTtég To mMpowbdnuévo eidocg okéYPnc, tnv
KPLTIK okéPn, KAVOVTAG TOuG LKavoUg va avaAlouv ta Sliadopa Bfpata pe
XpNon Kprtnpiwv kot vo ta a€loAoyolv KatdAAnAa.

H epyacia oxetiletal pe mpotaon osvopiov HaBApOTOoC yla TNV €vvola TG
napaywyou cuvdaptnong tg I Aukelou. AvaAlel TG AoeLg Kal Ta otddla Tou
oevaplou autou Kal ovamtuoosl Béuata otpatnylkwv StdaockaAiag yla Tig
Sladopec pdaoelc g, evtdooovtag o oauTAV Texvohoyieg MAnpodopiag kot


mailto:vbel@unipi.gr
mailto:jimvanda@hotmail.com

Erukowvwviag (TMNE), kataBétovtag £101, ULl TPOTAON-UOVTIEAO yla Tn Stdaokalia
Twv Mabnpatikwy.



A¢lomowwvtag to AoyLopiko GeoGebra
otn Awdaokalia tov PuBuou MetaBoAng

Zuvaptnong

Avdpéac Koulolpng

Ma 6 npuaPhbDk 6 ¢,
EmMi popowtng B Emi meédovu
Frevi ko Avket o Talatoiovu

akoulourid3@gmail.com

L RMO1 sCs

H nmapouoa S18akTikn mpotacn avadepetal o pa diwpn Sidaokalia ota
MaBnuoatikd NpooavotoAopol tg " Aukeiou 0To OXOALKO £pyaoTAPLO UE TO
Aoylopikd GeoGebra. To ouykekplpévo padnuo adopd oe plot AOKNon TOu
oXoAwkoU BiBAilou otnv evotnta Tou puBbUOU PETABOANG, OTIOU [La OKAAQ YALOTPA
o€ €vav Toilxo Kol TPoTelveTal yla TG U0 MPWTEC SIOAKTIKEG WPEG TN EVOTNTOC.
JToug paBntég 86Onke €va apxelo Ttou Aoyloplkou GeoGebra pe v
npooopoiwon TG kivnong tng okdAag. Ou pabntég epyaotnkav avd &uo,
napatipnoav tn Suvapkn Tou ¢olvopévou, SLaTUMWaOaY ELKACIEG yla TO 180G
TWV KWACEWVY, TI§ oUIATNOAV ME TO CUMMABNTH TOUG KoL TOV EKTTALSEUTLKO,
HEAETNOAV TIC METPAOELG TIOU eUdavilel To AoyloUIKO Kal EAeyEav TIG €lKACLEC
ToUG. H Spactnplotnta autr Atav Wlaltepa emwdeAng ya tn Stadikacio tng
HABnong evw tautdypova PeAtiwoe TNV LKAVOTNTA TWV Hadntwv yla cuvepyooia
KaBw¢ KalL n otaon Toug ylo Ta Mabnuatikd kot To oxoleio yevikotepa. H
S18akTikn autn mpdtacn Umopel eUkoAa va tpomomnotnBei Kat va epappootei ot
TLAUTTOAAEG TIEPUTTWOELG KOl TIPOTEIVETAL KUPLWG yla TNV guKoAia pe tnv omola


mailto:akoulouris13@gmail.com

Uropel va evtaxBel otnv KabnpepLvr) oXOALKN TIPAKTLKN, O OXE0N UE Ta SLOAKTIKA
od€An mou npoodEpeEL.

Abstract

This paper presents a didactical approach of teaching Rate of Change at the
3" year of Greek Upper High School (Lyceum), in the school computer lab, with
students working into groups of two, using the educational software GeoGebra.
The whole action is based on an exercise of the school textbook, where a stairway
slips to a wall. Students were given a GeoGebra file with the simulation of the
dynamical motion of the stairway, they run the simulation, observed the
phenomenon, speculated on the type of movements, studied the measurements
displayed by the software and tested their hypotheses. By explaining their ideas
to others and by participating in activities in which they can learn from their
peers, students develop skills in working collaboratively with others, which is
particularly beneficial to the learning process; while at the same time improve
their attitude towards mathematics and school in general.



I'eopetpio & Dvow)

Havaywwtng Ietpiong
Dvuowog 'EA Xardotpog

sch@sch.gr

Hepidnyn

Ye avt Vv gpyacia mapovctdlovpe Oépata  Duowmng  Avkeiov,
YPTOULOTOIDOVTOS 600 SLopOPETIKEG TpooeYyioels. Tnv mpocéyyion ¢ Puoikng,
dnAadn v mapovciaon tov kdbe OBpotog oto Aol g SdacKOAlNG TOVL
pobnpatog g Duoikng oe o cvvnOwopévn oyohkn taén  Aegvtepofddpnag
ekmaidevong kot v mpocdyyion ¢ [eopetplag. Xkomdg avtng ™G OumAng
Tapovsiaong eival 1 evatsbntonoinon Twv pabnTodv 66OV apopd 6T YPNCIUOTNTA
g oackoriog tov pednuatog g eopetpiog, aAld Kol 1 evnuépmon TV
GUVOOEAQPOV KaONyNTOV Yoo To 0QEAN OV UTopel vo €xel 1 OladIKocio. NG
péonong amd o tétota Sabepatiky mpoodyyon g yvaons. Ta Bépata mov Oa
avamtuyBodv eivor emypoUUATIKA To. okOAoLOa. XTrv opuaAn KuKAKn Kivinon m
KEVIPOUOAOG emitdyvvor, otig Mnyavikég Tolavidoelg 1 obvleon 600 oamidv
APUOVIKGV ToAovT®ce®V Kot ot ['eopetpikn ORTiKn 0 VOUOG TG avVAKAAGCT|G Kol
0 VOUOoG TG 0180 aomng.

Abstract

In this paper are presented subjects of physics at High School, using two
different approaches. The approach of physics, ie the presentation of each subject
in the context of teaching physics in an ordinary secondary school classroom and
the approach of geometry. The purpose of this dual presentation is to raise students'
awareness of the usefulness of teaching the Geometry course and to inform
colleagues about the benefits that the learning process can have from such a cross-
thematic approach to knowledge. Issues to be developed are outlined in the next. In
uniform  circular motion the centripetal acceleration, in the Mechanical



oscillations, the synthesis of two simple Harmonic Oscillator and in Geometric
Optics the law of reflection and the law of refraction.



H ocvoppoin ¢ lleprfariovoag Avaivong Aedoopuévov
O€ TOPUUETPIKES NEOOOOVG

Baoiierog Pavtomoviog,
M.B.A., Owovopordyoc, raftopoulos_v@hotmail.gr
Moavoing Kpnrikoc,
Ph. D., M. Sc., MafOnpatikog, kmn@aueb.gr

Hepiinyn

IHapadooiaxa, n épevvo yia v amodotikotyTa. faciletor o pio oamxo TS 000
TPOTEYYITELS, EITE OTHV TOPOUETPIKY TPOGEYYICH YPNOIUOTOIDVIOS OIKOVOUETPIKO,
EPYOLELD, EITE OTN UN-TIOPOUETPIKY TPOCEYYIOH XPHOLUOTOIOVIOS TEYVIKES YPOUUIKOD
zpoypoyuationod, omws 1 Illepifaliovoa Avitvon Aedouévav (I1AA). v
apovoo epyocio eCETALETON €QV TO OTOTEAEOUOTO. TV TOPOUETPIKDV UEHOOWV
TPOPAEYNS, OmWS N TOAVOPOUNoN, ETNPEAloVIOoL UE TH YPHON UN-TEOPOUETPIIKDV
uedoowv wg avelaptntes uetofAntéc. Avaivtikotepa, yia v UEAETH THS TEPITTWONS
XPNOIUOTOIODUE 000 UOVTELG. Ypouukhis molivopounons. H diapopd twv ddo
HOVTELwV Ppioketon oty mpoobnkn wiog oveCoptning uetafintng. H oveoptnn
HETAPANTI APOopa TIC ATOOOTEIS TV UOVAOIWY OTOPACHS TOD EYOVV TPOKDWEL OO
mv epapuoyn e lepiforiovaos Avalvong Aedouévav. Antady, avouéverol, ue v
Tpoobnkn twv ayetikwv amoddcewv s lepifallovoas Avaivons Aedouevav, 1o
HOVTELO THG TOAIVOPOUNONS VO. EIVAL ATOTEAETUATIKOTEPO OO TO OTAO UOVTELO
ralvopounons. Télog, tor dedouéva mov ypnoIUOTOI0DVTAL TPOEPYOVTOL OO UIO.
epyogia, 1 omoio onuooiedtnke aro 33° 2vvédpio Ernvikns MaOnuorikng
Eroupeiag, ue Osuo: «Ac1odoynon EMnvikdv opidwv 100 KaTtaokevaotikod KAGIo
oty wepiooo ¢ Oovourkns Kpioncy.

Abstract
Traditionally, research on efficiency relies on one of two approaches, either a
parametric approach using econometric tools, or either a nonparametric approach
using linear programming, such as Data Envelopment Analysis (DEA). This paper
examines whether the results of parametric predictive methods, such as regression,
are affected by the use of nonparametric methods as independent variables. More
specifically, in order to study the case, we use two models of linear regression. The
difference between the two models lies on the addition of an independent variable.
The independent variable refers to the performance of the decision-making units
resulting from the application of the Data Envelopment Analysis. Therefore, it is
expected, with the addition of the Data Envelopment Analysis, that the regression
model would be more effective than the simple one. Finally, the data we use derives
from a paper, which was published at the 33 Conference of the Hellenic


mailto:raftopoulos_v@hotmail.gr
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Mathematical Society, with subject: «Performance evaluation of Greek
construction industry group in time of economic crisisy.



