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HEPIAHYH

To yewuetpirod mpofinuo. e O10Ipecns ywvias o€ Tpio 100 UEPT UE KOVOVO, KOI O101TH
glvar éva. aro to. tpia. dAvta Tpofiiuota wov datvrdOnkay katd tov 5° cudva oty apyoio
Elléda. Or mpoormabeieg vo emiivbei ue to. uéoa mov opilovior aro. «Xtoiyeioy tov Evkieion,
oonynoav oty avalntnon véwv uedodwv, Omwe NG VEDONS Kol TEYVIK®V ETIAVONG, HUE
OTOTELEGUO, TNV ETIVONOY UHIOG TOIKIAIOS UNYOVIGU®DV, UHE KATOLODE G0 OVTODS VA TO
ovtipetwmiovy dueoo. H epyocio eotialel 010 TWOS KOTOLOL UIYOVIGUOL THS KATHYOPLOS ODTHG,
YVWOTOI KOL WG TPLYOTOUOL, OIOUETOAGPODY OTNY  GVIIUETWTION TOV TPOPANUOTOS THS
TPLYOTOUNONS YWVIOGS HE Kovova kol owofnty. H ueletn tov mpofinuaros e tpryotounons oto
TAaio10 TS 10TOPIKNGS TPOELEVaNS Kot ECEMENGC TOV Kau 1] d1EPEDVNON TV YOPOKTHPIGTIKDV ODO
amladv tpryotouwy, twv Ceva koir Pascal, odfynoe otnv avayvipion Pacikov yemustpikoy
I010THTWY KOl OYECEWYV 0T 00Ul KAl TH AEITOVPYIOAS TOVS, THYV EQPOPUOYH KOl EUTEOWON
HOONUATIKDOV YVODOEDY KAl THV 0IKOOOUNTN VEWY UE fdon T0 TAOIGLO TG UEAETHS THS 10TOPIOG
TV HodnuoTIKOY.

AEEEIX-KAEIAIA: Tpiyotdunon ywviag, unyevixol tpryotduol

EIZAT'QI'H

H 1otopikn onpacia tov dAvtov tpofAnudtov e apyodttog (TpryoTounon
yoviog, TETPUY®VICUOS TOL KOKAOL Kol OTAAGLACHOG TOL KOPOV) cuvictatal 6To OTL
avédel&ov v advvapio exilvong TV TpofANUATOV aVTOV e To LEGa Tov opilovton
ota 2roryeio tov Euvkdeidn, omAaon pe kavove ko owofnty. Or omotuymuéveg
npoondfeieg emilvong tovg amd éva mAn0og yeopetpdv, o and tov 5° ot w. X.,
¢€0ece TO EPOTNUA KATA TOG0 1§ ADGH TOVS OEV €IvaL OLVATH LUOVO UE TO YGPOKO, KOI TO
owfny. H avalnmon mmg andvinong 610 epdTNUe avTd KatédelEe 0Tl dev apKel M
Tewuetpio oAAG amorteiton 1 cvvopoun g AAyefpag kar e Avaioong, KAGOOL TOL
opipacay pohg tov 19° adve (Mnpikag, 1970), yeyovdg mov Seiyver 011 M
EMALGIUOTNTA OVTOV TV TPOPANUATOV LVIepEPatve KOTE TOAD TS OLVATOTNTES TNG
LOONUOTIKNG EMOTAUNG €KEIVNG NG EMOYNG. AQeTEpPOV, dtevpuvOnKav ot opilovreg
OKEYNG TOAADV EPELVNTAOV UE OTOTEAEGHO VO ETVONGOLY HEGH (epyoliein) Kou va
odnynbovv oe moArég a&loBavpacteg AOCES Ol Omoieg, av Kot Ogv TANPOVV TOVG
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TEPLOPICUOVE TOV EKQMVIACE®V TOV OPYIKOV TPOPANUAT®V, OTOTEAOVV AVGELS
EVPVTEPTG ATOOOYNC.

Av10 elye g amotéheopa vo avantuydel  Kivguatixn I'eouetpio, m yeopeTpio
OV EMTPEMEL TV KIVNON KOL TNV TEPIGTPOPT] GLVOEGLOAOYLDV LE OKOTO TNV EMiAvon
TpoPAnuatog to omoio dev emdvetol oto mAaiclo ¢ Euvkieideing TNempetpiog.
Yrdpyoov avagopéc 0t oty apyaic EAAGda moAlol yewpétpeg emvonoav kot
YPNOWOTOINCAY  UNYAVICUOVS Y100 VO KOTOOKELALOVY  KOUTOAES TIG OTOLES
YPNOUOTOL0VGAV Y10, VO EMAVGOVV T AAVTO TPOPANUOTO TNG 0PYAOTNTOG LEG® TNG
Kivnong, ywo topadetypo o Mévaryuoc (Taimina et all, 2007).

2oVVQacUEVES L TN ADGT TOV TPOPANUOTOG TNG TPLYOTOUNONG YOViaG (TpdPANUa
OV TPOGEAKVGE TO EVOLAPEPOV TOAAMV LOONUATIKOV 101 OO TNV apyotoTtnTa) givort
N E160YOYN UE KIVAUOTIKG OpIopd oG véog Koumving amd tov Inrio tov 5° ot w. X.,
G TETPOYOVIOVOAS (0TS OVOUCTTHKE OPYOTEPC. aTO TOV AGIUTVITG) KOt 1 EPAPLOYN
péom kivnong omd tov Apywmdn g pebddov g vevong. Iopdhinio O,
emvonOnkov Kol KOTAGKELACTNKAY KATO KOpovG EPYOAELN- KOWVADG TPLYOTOWUOL, TO
omoia emTpEéMOVV TV AUEST TPLYoTOUNoT Hog dobsicag yoviac. [ToAlol GAlot petd
ar6 tov Immio ot tov Apyyundn okorovOncav, o6mmg ot Nikoundng, Ildmmoc,
Leonardo da Vinci, k.a. yeyovog mov evioydel v amoyn 01t 10 TpoOPANpo g
TPLYOTOUNONG YOVIOG TPOGEAKLGE TO  EVOLOPEPOV TOAADV  HOOMUOTIKOV Kot
oLVEPUALE GTNV TPAOOO TNG EMOTNUNG TOV UAONUATIKOV Kol TNV KOTAVONOoT TNG
Katdotaong tov TpoPinuartog (Yates, 1942).

2KomO¢ G epyacioc, M omoio. vAOTOMONKE 610 MANIGIO TOL HAONUATOG TNG
veopetpiag mov dwackopacte oty B tdEn tov Avkeiov, eivor m peAén tov
TPOPANLATOG NG TPYOTOUNOTG YOVING amd TV Amoyn TG IGTOPIKNG TOV TPOEAEVOTG
KOl 1 XOPTOYPAPGNON UNYOVICUOV TPLYOTOUNOCNS TOV OTOTEAOVV UEPOC TNG 1OTOPLNG
TOV LOONUATIKOV KOl 1) OVOKAALYT TOV HLOONUOTIKOV TG OOUNG KOl THG Agttovpyiog
TOVG 6TO TANIG10 NG eVKAEIdEOG YeEWUETPIKNG Bewpiag mov diddokeTon ot Pabuidn
tov Avkelov. H pehrétn tov mpoPAnuatog oxedidotnke yOpw oamd tpion Poacikd
epomuata: oo givar 1 doun TV UNYOVIGUDV TPIYOTOUNONS YWVIOGS, TI UTOPEL Va
KAVovV Kail Y10l

TO ITIPOBAHMA THX TPIXOTOMHXHX I'QNIAX XTO IMAAIXIO THX
EYKAEIAEIAX TEQMETPIAX

Amo 1t dSwTdTOoN TOL TPOPANUATOS «dlaipeon ywviag oe tpia {oo pEpn»
TPOKVTTEL OTL TPOKELTAL Y10 TPOPANLLOL YEMUETPIKNG KOTAGKEVNG GTO EMIMEDO, 1 OO0
EKTANPOVEL GLYKEKPIUEVES cLVONKES Ko TpoimoBETel T yprion opydvov (®V) 1Kavov
(0v) va v vAomomoet (covv). O ITAdtwvag Bempohcoe OTL 1| YEOUETPIKT KATAOCKELY|
mpEmEL vo. yivetal poOvo pe kavova Kol dwpntn, o Zroryeio tov  Eviieion
dwrtumddnkav pe Pdaon to epyoieion ovTA, KOl Ol KOTOOKELES HEGH OVTOV
KOTOYLPMVOVTOL UE TO Tt TV 2totyeiowv (Mnpikag, 1970).

O yopaxag kot o dwPne cvvéfarrav otV emiAvoN OTA®V TPOPANUATOV
YEOUETPIKNG KATAOCKEVNS Ow¢ avtol NG dyyotdéunong dobeiong yoviag - yeyovog
mov €dve ™ duvatotnta g dwaipeong e oe 4, 8, 16 kou yevikd oe 2 ico uépn,
OAAG Kot O€ 0 GUVOETEG YEMUETPIKES KATAGKEVEG OGS, 0) TOL LTOTAEDPOV TPIYDVOD
(ue TAevpd TV aktiva KOKAOV), B) ToL TETPay@DVOD (LEGO OO TNV KOTAGKELT] 0pONG
yYoviog Kot TopaAANAOYPAUIOL LE 106G TAEVPESG) KO V) TOV eCaywvou. TIpoKettal yia
KOTOOKELEG 7oV  meptypdpovtol ot mpotdoelg L1 [Exl tijc odobeions ebbeiog
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TETEPOOUEVIS TPIYwVOV [oomAevpov cvatioacbor.], 1. 46 [Amo tijc dobsions bbeiog
tetpdywvov avaypawor] kou IV. 15 [Ei¢ tov d00svia kbklov éCdymvov lodmlevpov te
kol iooyawviov éyypayai] twv Bifhiov I ko IV tov Zroiyeiov tov Evkeidn. ‘Etol, 1
l'eopetpio oryd-oryd eomiiotnke pe Kavovikd moAdywmva (10OTAELPO TPiywVva,
TETPAYOVO, EAY®MVA) OV EYYPAPOVTIOL GE KOKAO KOl GUGYETIOTNKE M EYYPOUPT] TOVG
Le Tic avtioTores enikevpes yovieg Tove (ws = 1200, w, = 900 kot wg = 600).

Ot gyypag£EC KAVOVIK®V TOAVYDOV®V 6€ KOKAO £01VE T dLVATOTNTO TPLYOTOUNONS
yovidv ioov pe 360° 180° kor 90° péoa omd TV KOTUOKELT 1GomAsdpoD TpIydVOD,
KOVOVIKOD £C0ymVvon KOl KavovikoD dwodekaymdvoo, avtiotorya (Zynque 1). Ondte, nrav
@LOo1KO va emntnOel n TpryotOUNON TVYAiNG YOViag, KATL TOL Bo GUVOEOVTAV Kot pE
TNV KOTOOKELN] TLYXAIOL KOVOVIKOD moAvywvov. Oumg, ot mpoomdbeieg va
KOTOOKELAOTEL 9-Y®OVO HEG® NG TPLYOTOUNCTG TOV TPLOV EMIKEVIPOV YOVIOV TOV
1GOTAEVPOL TPLY®dVOL amofrkoave axapreg (Mmpixkog, 1970,0eA. 107).

Type 1: To eEGymvo o YEORETPIKS HovTéLo Tpryotopmnong yovidy 180°, 360° kar 90°

Tati duwg oev umopei va tpryotounOci pia oworadnmote KvpTH YOvias

Ovocaotikd Tpokettal yio. mpoPAnua tpryotounong ofeiag yoviog kabaog, av n
yovia gtvar appieio propodpe va aporpécovpe amd avtiy v opdn, n onoio pmopel
va tpyyotopnfel pe ydpoka-owafritn pEo® TNG KOTOOKELNG KAvovikoy 12-ywvov,
Omwg TpoavaeépOnke. Amdvinon 6to mpOPANUA TG TPrYoTOUNONS Umopel v d00&t
péca amd OLO JPOPETIKEG TPOCEYYIOELG TG AVONG TOV, Mo OAYEPPIKN Kot o
Tpryovopetpikn. Ot mpoceyyicelg avtég 0dnyovv o dwumictmwon 0T, n exiivon Tov
mpofAiuaroc e TpLyoTéunons yoviog avayetar oty alyePpixi exilvon elicwong 3%
Pobuod (Mmpikag, 1970; Yates, 1942). Ot 6v0 amodekTIKEC TPOGEYYIoES TOL BEpaTOg
mov TapobEétovpe emMPEPoIDdVOLY TOV IGYLPICUO AVTOV.

L'ewuetpixn mpocéyyion: Ag vwoBécsovpe 6t pe dobeica yovie AOB umopei va
owupebel pe po eowtepikn nuevbeio OT oe dvo ywovieg v AOT=20 xor Vv
TOB=0. [Tave oty mhevpd OA Bewpovpe onpeio A dote, To TuqHo OA va ekAneOet
®¢g povaoda pkovs. ‘Eotow o011t 1 mapdiinin ond to A mpog v OT téuver v
npoéktacn g OB mpog 10 O og onueio C. Tote Ba givar: yovia OAC = 26 g evtdg
evaAldé pe ™ yovia AOT kot yovia ACO=0 mg evtdg ekTtOg Ko €ml ToL QVTA PE TNV
yovia TOB (Zynua 2).
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Tyqpa 2: Zymuatikny avoropdotacn g Ieopetptkng Tpocéyyion Tov TpoANIaTog Thg TPLOTOUNOTS
yoviag, oto Yates (1942)

Me kévipo t0 O o axtive OA (ne OA=1, ®¢ povado pnikovg) oyedidlovue
KOKAo kot éot® D 10 onueio toung tov pe v AC. Tote 10 tpiydvo AOD eivar
woookeréc pe yovieg Phosig DAO=ADO=260. H yovia ADO eivar eEotepikn yovia
tov 1ptycddvov CDO pe yovia DCO=0, ondte xou  yovie DOC=0. Enopévacg, to
tpiyovo CDO egivar wookeréc, cuvendg CD=DO=1. ®épvovrag 1 mpoforés M ko
N tov D kot A nédveo otnv CB avtictoya kot v mtpoPorn L tov O ndve oty CA,
onpovpyovvral ta opota tpiyova CDM, COL kot CAN.

Av CO=x AD=2y xa: ON=a ano ta ouoia tpiywvo. Go. mpoxdyovy o1 cyécelg:

X X
2 _X+ad sXe X+a (1) ko ;=1+_y<:>£=1+_y (2). Ot oyéoeig (1) xar (2)
1 1+2y 2 1+2y 1 x 2 x

2(x+a)

(3) xou x* =2+2y (4), avtictorya. Me

dtvouv T1c oyéoelg 1+2y =

avVTIKATACTOON TOL Y oTic oxéoels (3) kot (4) mpokdmtel n oyéon
2(x+a)

X’ —1= < x> =3x-2a=0 (5). H ekicwon x> —3x—2a=0 koAeiton

X
pryotouovoo eéicwaon. (vo. Bpm dvo mopadeiypota;)
Tprywvouetpixn mpooéyyion: H tprrotopovca e&icwon (5) unopel va mpoceyyiotet
KOl LEGM YVOGEMVY TNG TPIYOVOUETPIOS LE SLUPOPETIKO TPOTO:
ouv38 =ouv(28 + 8) = ouv2U - ouvd — nu2Y - nuY <
ouv3?d = (2ouv’d —1)ouvd — (2nud - ouvd) - nud <
ouv3d =20uv>T —ouvd —2(1 - ouv’F)ouvd <> ouv3d =4ouv>d —3ouvd

3
Opowg, x=20uvd (5) xou a=ouv3d(6), omdte TeMKE o = X? - 32—X < x*-3x-2a=0
Amd 11¢ oyéoeig (5) kot (6) pmopoOUE Vo SUMIGTOCOVUE OTL Ol AAYERPIKES TIUEC TTOV
umopel vor mapet to o givor peta&d tov -1 kat +1 (apod —1<ouv3d<1), evd ToL X
gtva peta&v tov -2 kot Tov +2 (0pod —1<ouvd <1< -2<ouv9<2).

H xotackeun pe ybpoka-owopnmm tov pillov avts g e&iowong gival dvvotn
uovo av pmopel n e&icmon va avaivdei oe ywopevo dvo mopayovimv, evog 1%
Badpod ko evog 2% Babuod, katt mov anodeiydnke to 1837 6t dev ivan dvvatd va
yiver (Mmpikag, 1970; Yates, 1942).

To eninedo TV HOONUATIKOV LOG YVOCEMV 08 LG EMTPEMEL VO LEAETIIGOVUE TO
advvaTo NG emiAvong g TPrYoTopovong eEiGmMONG, OAAA KOl OEV  OmOTEAET
EPELVNTIKO EPOTNLO TNG EPYACIOS LLOGC.
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TO IPOBAHMA THX TPIXOTOMHXHX I'QNIAX XTO ITAAIZIO THX
KINHMATIKHE TEQCMETPIAX

H Teopetpio kot n kivinon ovvumdpyovv amd to apyoio ypovio kot o1dpopot
unyoviopol  éyovv  avomtuybel moapdAAnio pe to pobnupotikd. H o kwnpotikng
I'eopetpio pmopel va Bempnbei 611 yevvOnke otnv apyaioc EAAGOQ pe ) veven tov
Apyumodn. I[pdkertan yio pior d1ad1Kocion KATAoKELNG VOGS EVOVYPAULOL TUAUATOG
OLYKEKPIUEVOL UNKOVG UETOED VO OEOOUEVDV ‘Ypauu@v’, evbeiec | KaumoAeg, €101
MOTE TO, AKPO, TOL TUNUATOG Vo BpiokovTol Thve oTiG “YPaUpES’ Kot To 1610 TO T
N M TPOEKTOCT] TOV VO, SIEPYETAL, VO, KVEVEL), VO KOKOTEVE TPOG £VOL SOCUEVO OTLELD
(moXo ¢ vevong), Omwg oyNUATIKA avoarapiotdvetor oty Ewkova 3. Ot dedopévec
ypoppéc mov e&€talav ot apyaiot yempérpeg frov cuvibwg 1 evbeia Ko o KOKAOG (M
TEPUPEPELDL).

IXAMa 3: IXNUATIKA avarapdotacn tne ‘velong tou Apxtuién

Av 10 000Ypappo TUNHO KIVEITOL £TGL MOTE TO £voL AKPO TOV Vo PPIcKETOL 0N
po amd TIC OVO YPUUUES, EVA 1 TPOEKTAGT TOV JEPYETOL Omd TO dedopévo onueio,
161 TO OeVTEPO GiKpo Oa yphwetr kapmodn. Ouwe, n néBodog g vevong de divel
KO TAnpoeopia yio T UoT TG KAUTVUANG, 1) onoio pmopet va ivar omAn 1 apkeTd
nolvmlokn (EvkAeidewa N'eowpetpio A kot B Avkeiov, oeh. 251).

Tpryotopnon yovieg pe ‘Nevon’: Eotw AOB=X n yovio mov 0&élovue va
Tprotopncovpe. I'pdeovpe éva koK o pe kévipo v kopven O g yoviog kol £0TM
I' o onueio topng Tov pe v Tievpd OB ¢ yoviac. v aviikeipevn nuevbeio g
OA Bewpovpe onueio A €tol wote To TN Al va tépvet tov kbkho o€ onueio K, pe
10 tunpa KA va eivan ico pe v axtiva tov kOkAov [vedon: kotaokevn tunuotog
oeoouévon unkovg uetalt evbsiog-kvrxiov, Tynua 4, apiotepdl. Tote, n yovio KAO
etvar iom pe 1o éva tpito g yoviag AOB kabdg: ['a to 16ookerés Tpiyovo AKO 6a

oyvel 0L w=2¢ (1) og e€mwtepkn yovia tov. X10 Tpiywvo AOI' 1 yovia TOA=X

eivon eEmtepikn tov omdte Oa woyvel x=@+w (2). Adyo g (1) and ™ oxéon (2)
npokvntel Ot X =3¢ . H tpryotdunon g yoviag AOB emrvyydvetor pépvovtag amod
10 O Vv TapdAinin OA oy AT ko pe dyotdounon g yoviag AOB ot cuvéyea
(Zympa 4, 6e&1a). H pnébodog tng vevong dtopecsoraPel 6To va yivel 1) Tpyotounomn g
yoviog pe Kavova Kot Stopnn.

Tyqpod: Zynmuotikn ovoropdotao g TpoTtounong yoviog pe t pébodo g vedong
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MHXANIKOI TPIXOTOMOI

210 TAOIG10 TNG KIVIUOTIKNG YEOUETPIOG oL LEYAAT TOTKIALOL UNYOVIGUOV EXOVV
emvonOet yoo v emilvon tov mpoPfAnuatoc g tpryotoéunons. Kamotol amd avtovg
TOUC  HNYOVIGHoUS  oyedldlovv  kaumoreg mov Ponbodv otnv  emilvon g
TPLYoTOHOVGaG e€lomONG, VM KATOLOL AALOL EmAVOVY TNV e&lomon GUECH KOl Ui
TPITN KOTNYOPio HUNYAVIGUAOV TPLYOTOMOVV dueco po yovia. Mo vmokatnyopio twv
UNYOVICU®V Y1o0. Gpecn TPoTOunon &eival ovvndmc GLVOEGUOAOYIEC CKOUTTOV
PABOV OV GUVIELOVTOL e GUVOEGHOVG GYNUOTICOVTOS OMAL YEMUETPIKO GYNMLOTO
Om®G 1000KEAN Tpiywva, pouPovc, tcookedn tpamélla k.. Ot ovdvdecuol
eCacparilovy 10 emBLENTO OMOTEAECUO. TNG YPNONG TOL UNYOVIGHOD HEGH TNG
Kivnong tov akpov tov papowv N TV cLVIEoU®V Kot divouv Tn duvoTdtTnTa
LETAGYNLOTIGLLOV TNG LOPONG TNG CLVOEGLOAOYING.

Evdeiktikd poviéha (VAIKG 1 OYMUOTIKA) GUVOEGLOAOYL®DV 7OV UITOPEL Vo
xpnoonomBodv yoo v TpLyoTOUNoN Ywvia, mapovstalovy ot eikoves (a), (B), (v),
(0) ko (€) oTO0 XU S.

H ovykekpipévn epyaocio €otidlel 6€ dvo PnyaviKovg TpLyoToOHovs, Tov Giovanni
Ceva, 1taAdg pobnpotikog, eivor yvootdg ywoo v amodelln Osmpnuatog o
YemuETpion TOV PEPEL To Gvopd tov, katl tov Etienne Pascal, matépa tov didonpov
pobnuatikod Kot eridcopov Blaise Pascal, eivar mepiocdtepo yvmotdg omd v
KOUTOAN Tov @épel 1o dvoud tov, tov "koyAla tov IMackdA", mov emvonce otnv
TPOCTAOELY TOV VO EMAVGEL TO TPOPAN LA TNG TPLYOTOUNONG YOVIOC.

. i

s/

~ = 3 :I “: ’ )
(o)) Kempe (B) Descartes  (y) Ruose Ball (8) Ceva (¢) E. Pascal
(1849 -1922) (1596 - 1650)  (1850-1925) (1647 -1734)  (1588-1651)

Zypa 5: (a), (B), (v), (8), (g) Mnyavucoi tpryotopor (http://www.mmlab.unimore.it/site/home.html)

TPIXOTOMOI Tov CEVA kan PASCAL

Aiepevvnon ¢ doung kar ¢ Acttovpyiog: TEOkav ot dabeon pog dovo oyédn
unyoviop®v, tov Ceva kot tov Pascal, kot otoygiddes mAnpopopieg mov apopodoay
o mAN0o¢ kot Tov Tpdmo cvvdeon S (Le apBpdoelg) Twv papdmv mov cuvébetav v
OYNUOTIKN HOPON TOL KABE UNYoviGHov. ZNTHONKE VO EKTIUNGOVUE GYECELG HETAED
TOV pABO®V TOV KAOE UNYOVIGHOV, VO OVOYVOPIGOVE GTN GYNUOTIKY TOLG LOPON
TUYOV YEOUETPIKES 1010TNTEG Kol GYECELS, VO SLEPEVVIICOVUE KATO TOGO OVTOG O
unyoviopuog Ba ‘umopovce’ vor AEITOVPYNOEL MG EPYOAEID TPLYOTOUNONG HIOG YOVIOG
KOl VO TEPLYPAYOVUE DS Ko yiati O pmopodce avto vo GpPEL.

H mepimrwon e Tpiyotopov tov Ceva: H mapoatipnon Tov GYNUATIKOD
avTIYpAEOL TOL PUALOL gpyaciog (Zynua 6 aploTeEPd) LOG 00NYNCE VO KAVOLUE TIG
e&ng vmobéoelc: a) o téaoepig papdot BA, BD, BE kot BC (pe kown dpbpmon B)
eivon ioeg, PB) 1o tetpdmievpo OABC mov oynpatifovv ot apbpdoeg [O, A, B, C]
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etvar poppog (g tetpdmievpo pe ioeg mhevpég) kot v) ot apbpwoeic A,B,D,C kot E
oynuotiCovv tpiyova (ABD kot CBE) 1cookeAn (iue kopven thv apbpwon B).

Tyqpa 6: EERynong g Aettovpyiag tng cvvdesporoyiag tov Ceva og epyaleio TpryoTOUNONG YOVING
670 POAAO gpyacio (aploTEPA) Kol 6€ YNELKO ovTiypao (de1d)

Me v vrnobeon o6t 10 teTpdmicvpo OABC eivon popPoc mpoxdmtel 0Tl Ot

amévavtl yovieg tov Ba eglvar ioec [COA=ABC =@ K OQ\B:B(A?O:(?)] Kol Ot
amévavtlt TAevpég tov Ba elvar mapdiinieg [OC//AB kot OA//CB]. Adyow g
naparinAiog towv tAevpdv tov poupov OABC kot twv 1cockeldv tpryoveov ABD

Kkt CBE mpoxbnter 6011 COA=BAD=BDA=¢ «uu COA=ECB=CEB=¢.
Yuvenmg, Yo TG yovieg CBEkat ABD tov tprydveov ABD kot CBE 0o 1oydet

CBE=ABD=180°-2¢. Tote 6pmc 1 yovia EBD 0o sivor tputhdoia g yoviag
COA(: ) ¢ xopveng O tov péppov (Zymua 6) kabag:

EBD =360° —¢p—2(180° —2¢) =360° —p—360° + 4 =3¢
H mpoéktaon tov @opéwv tov mievpov AB kot CB tov péupov mpoc 1o B

EMUIPENEL TN HETAPOPE YOVIOV {owv pe ) yovie COA=¢@ ot yovie EBD péocw
womtov mopordnAiog (evtdg evoArdE/evtog extdg kot ent Tt ovTd) N TOV

Katakopvenv yoviov. H damictowon 6t EBD =3¢ nag mopeiye v e€nynon 10 7wg
oVTOG 0 UNYOVIGUOG SIOUECOAAPEL GTNV TPLYOTOUNGCT YOVINGS.

H mepirtwon ¢ Tpiyotéuov tov Pascal. H mapatipnon tov oynuotico
avTLYpaeov tov VAL gpyaciog (Zynuo 7 aplotepd) HaG 0ONYNCE VO KAVOLUE TIG
vroBécelg OtL ot pafdot evdvovtar ava dvo pe Tic apbpnoelg A, O ko B étol dote
PA=A0O=0B xo 611 ta tpiyove PAO ka1t AOB mov oynuatilovv ot apBpmoelg sival
oookel. Emopévag, yuo tig yovieg Tov BAcedv TV 1I606KEADY TpydVEOV Bo 1oy0eL

0Tt APO=A0OP=w o1 BAO=ABO =¢ . Extiunoape 0Tt 1 LOPPN TOL UNYOVIGLOV
B oAAGCer 0Tav 0 cvvoeouog O oMcBaivel oty eykony|, 0Tt Ha draTnpoHVTaL TOL UK
TV papdwv, 6tt Ba petafdilovior ol yovieg Tng CYNUATIKNAG HOpENS OAAL Oa
St povvToL o1 HETAED TOVG GYEGELS 1I0OTNTOG KO TOPUTANPOUATIKOTNTOG,
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Yymqpa 7: EEnynong g Aertovpyiog g ovvdesporoyiog Tov Pascal wg epyaieio tpyyotdounong
yoviog oto OALO gpyacia (apiotepd) Kot o Yynolakod avtiypaeo (de&id)

Epappolovtag 1010t 1eg mov apopohv YOVIEC TPLYMVOV KOl TO CLYKEKPIUEVA, TN
oxéon g eEMTEPIKNG YOVIOG TPIYDOVOL LLE TIG ATEVAVTL ECOTEPIKES oTa Tpiywva PAO

(BAO=2w— ¢@=2w) kar POB (KOB=BPO+PBO 1| KOB=w+¢@=w+2w=3w)
npokvuTTel 0Tt N eEtepikn yovia KOB tov tptydvov POB givar tpumhdcia g yoviag
®. Avalnmoope TpOTOvg Vo LETaPEPOLLE TN Yovia ® oty Yyovie KOB. H 1déa g
YopaEng mapariniov and to O mpog tov eopéa g mhevpds PB tov tpryddvov OPB,
xopoaén M omoia eivar QKT pe Kovova Kot daPntn, pog £dmae Tn duvatdTnTo Vo
Kdvoope T petopopd  tng  yoviog ® ot yovie KOZ. Onote

ZOB=KOB—-ZOK=3w—w=2w. Opuwg N yovio. ZOB umopei vo diyotoundei pe
YOPOEN TNG OLYOTOHOL NG, T KATOOKELY TNG OTolag ivol eQIKT UE TO. EVKAEIDELL
péoa (:kavova- owpnm). To yeyovog avtd pag Bombnoe va avayvopicovpe ot
Aertovpyion Tov pnyavicpov ™ puébodo g ‘vevong tov Apywndn, vo avtiinebolpe
10 Y107l OVTOG O UNYOVIGHOG £XEL TNV WOOTNTO TOV TPLYOTOUOV Yviog Kot OTL dgv
vrokaf1oTd T eVKAEIdEl pHéca aAld Stopecorafel otV TprYoTOUNGT YOviog e TN
YPNOT TOV HEGHOV QLTOV.

Kazaokeon kou Xprion vlikav uovielwv twv tpryotouwv tov Ceva ke Pascal yia
TNV TPIYOTOUNON YOVIDV

Mo ™V KATaoKELT] VKOV HOVIEA®V TOV VO UNYOVICUOV KOl TOV EAEYYO TNG
Aertovpylog Tovg AGPape vEOYN HOC TO GUUTEPACUOTE 7TOL  APOPOVGSAV TIG
YEOUETPIKES 1010TNTEG TNG dOUNG TOov Kabevog. Ot pdfdot mov ¥pNGLOTOMGALE Y10
TNV KOTOOKELY] TOV UNXOVICU®V NTav EOAIVEG KOl £QEPOV OTEG GE GUYKEKPUUEVEG
0éoelg mote va divetar 1 duvatdTTo 1 GUVOEST] TOVG VAL YiveTar pe TETO0 TPOTO OV
va 010 TNPOVVTOL Ol YEOUETPIKES OLOTNTEG TOV OVOLYVOPICAUE GTN PACT) SEPEVVIONG
TOV GYNUOTIKOD AVTLYPAPOL TOL UNYXOVIGLOV. Ot S0GTAGELS Kol TPOTOS GUVIESTG TMV
paPO®V, oTNV KATOOKELT HOVTELOL TG TpLyoTOpov Tov Ceva, ameikovilovtal oty
ootoypagic @.1 xor 0 TPOTOS EPAPULOYNS TOL UNXAVIGUOD Yol TNV TPLYOTOUNGCT
yovioag mapovstalovv ot potoypapicg ®2.6mg O.4 tov Xynuartog 8. Avrtictorya, yio
TovV Tpryotopo tov Pascal, ot diuctdoelg Kot TpoOTog GUVOEST TV PAPd®V QaiveTal
otV ewtoypagio @.1, o 4 TPOTOC EPAPLOYNG TOL UNYAVICUOD Y10 TNV TPLYOTOUNOT
yoviag mapovcstdlovv ot potoypapicg @2.£wg ©.4 tov Zynuartog 9.

D.2 ®.3 D4

Tyqpa 8: EdAvo avtiypapo tprrotopov Ceva
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.3

Yyqpa 9: Zdhwo avriypoago tpryotduov Pascal

XYMIIEPAXMA

To mpoPAnua g TpyotéuNoNg yoviag givar amd pHévo Tov EVOLLPEPOV Kol
omoladnmote amdoeEn N dradikacio mov Ba oyetiCoviav pe avtd poévo oe BewpnTikd
eninedo Ba mepopille 10 evolapépov. H épevva tov mpoPAnuatog pog £0mwoe
duvatodHTNTO VO, TPOGEYYICOVLE TO YOUPOUKTNPIGTIKA VEOV EPYOAEI®Y TOL OLYVOOVCOE
v Ymoapén Kot To0 pOAO TOVS GTNVY EMIAVOT YEOUETPIK®OV TpoPAnudtmv. H gumiokn
HOG HE TN OlEPELVNON TOV YOPOKTNPIOTIKAOV KOl TNG AETOLPYING TOV UNYOVIKOV
TPLYOTOU®V GUVEPAAE GTO VO avTIANEOOVUE TIC SLVATOTNTEG KOl TOVG TEPLOPIGHOVS
TOV EPYOrEi®V (YEOUETPIKAOV Kol OAYERPIKAOV) 6TV €milvon TPOPANUATOV Kol TOV
pOLO TOVG GTNV €EEMEN NG YemUETPIKNG Bempiag mapdAAnia O OUKOSOUNGALLE VEES
YVOGELS TOV 0POPOVV YEMUETPIKEG EVVOLEG (KOUTVUAEG) Kal Oladikacieg, Ommec oty
g vevong.
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