YNOYPIEIO MNAIAEIAZ,
OPHXZKEYMATQN KAI AOAHTIZMOY
INZTITOYTO EKIMNAIAEYTIKHX
MOAITIKHZ

EYKAEIAEIA
FrEQMETPIA

API'YPOIOYAOZ HAIAZ
BAAMOZ NMANATIQTHX
KATZOYAHZ N'EQPTIOX
MAPKATHZ 2TYAIANOX
2IAEPHZ MOAYXPONHX

TOMOZ 30¢
KEDAAAIA 3.16 - 4.8






EAAHNIKH MAOHMATIKH
ETAIPEIA

OMAAA 2YITTPA®HZz

ApyupotrouAog HAiag
A1dakTwWp MaBnuaTikwv
E.M.lMoAuTteyxveiou

BAduog MavayiwTtng
A1dakTwWP MadOnuaTtikwv
E.M.MoAuTteyveiou

KaroouAng Newpyiog
MaBnuaTikog

MapkaTng ZTUAIOVOC
Etrikoupog Kabnyntng, Touca
MaBnuaTtikwyv E.M. NoAuTexveiou

2i0epn¢g NMoAuxpovng
MaBnuaTIKOG, T. ZXOAIKOG
2UMBouAoG



IoTOopIKA ZNUEIOHATA:

BavdouAdkng lwavvng
A1dakTwp MavetmioTnuiouv M.
Lomonosov Mooxag lovio
MavemioTAMIO

®di1AoAoyikn EnipgAsia:
Anuntpiou EAgvn

EniIAoyn EIKOVMV:
NMoatradotrouAou Mtria

Eikovoypagpnon - ZeAidonoinon:
AAggotTOoUAOU KaiTn

MPOZAPMOI'H TOY BIBAIOY A
MAOGHTE2 ME MEIQMENH OPA2H
Ouada epyaciag Tou YTToupyegiou
Maideiag, Aila Biou Mabnong
Kal OpNOKEUNATWY




3.16 ZXeTIKEC OE0EIC OUO KUKAWV

2XAMa 61a



Oswpoupe dUO KUKAOUG (K, R) Kai
(A, p) M€ R 2 p. O1 OXETIKEG TOUG
Bcocic paivovTal OTO TTAPATTAVW

oxnua (ox.61a).
To euOUYypPOAUPO TUAMO TTOU EVWVEI
TA KEVTPO OUO KUKAWYV AEyeTaI

OIAGKEVTPOC TwV dUO0 KUKAWYV Kal
oupuBoAileTal pe O (o). 61PB).

2xnua 61

O1 oXeTIKEG BEOEIC OUO KUKAWY
ECOPTWVTAI ATTO TN OXEON TNG
OIOKEVTPOU HE TO ABPpOICHA N T
Ol1a(popa TWV AKTIVWYV TOUG.
AIOKPIVOUME TIC TTOPAKATW
TTEPITITWOEIG:



e KUkAoI XWpIic KOIva onMEIa

(1) O KUKAOG (A, p) BpioKkeTal OTO
€0WTEPIKO TOU (K, R), av kail pévo
av O < R-p (ox.62a).

2XApa 62



(i1) O1 kUKkAoI (K, R) ka1 (A, p)
BPioKETAI O £€VOGC OTO EEWTEPIKO TOU

dAAou, av kal pévoavo >R + p
(ox.62¢).

e E@anopevVOol KUKAOI

(i) O1 KUKAOI EPANTOVTAI ECWTEPI-
Ka, dnAadn £xouv £€va KOIVO onuEio
Kal 0 KUKAOG (A, p) BpiokeTal OTO
EoWTEPIKO TOU (K, R), av kai yévo
avd® = R - p (0x.62B).

(i) O1 KUKAOI EPANTOVTAI EEWTEPI-
Kda, dnAadn £xouv £éva KoIvVO onuEio
KOl O EVOC BPIOKETOI OTO ECWTEPIKO
TOU dAAou, av Kal pévoavOd =R + p
(0x.620).

To KoIvO onEio OUO EPATTTOMEVWYV
KUKAWV AéyETal ONHEIO ENAPNC KO
gival onUEIo TNG OIOKEVTPOU.
MpayuaTi, av TO onuEio eTTa@ng A
(ox.63) dev gival onueio TNG
OIOKEVTPOU, TOTE ATTO TO TPIYWVO



AKA éxoupe KA < KA + AA, dnAadni
0 <R + p, TTOU €ival ATOTTO.

2xAua 63
e TEUVOHEVOI KUKAOI
O1 KUKAoI TEPvVOVTAIl, SnAadn £éxouv
OUo KoIvd onpeia, av Kai pévo av
R-p<0<R+p(ox.62y). To
gubuypaupo THAMO AB TTOU EVWVEI
TA KOIVA onueia AEyETal KOIV
Xopdn Twv dUo KUKAwv. loyuel 1o
ETTOMEVO Bewpnua.

H 010KEVTPOG OUO TEUVOHEV®V
KUKA®V €ival HECOKABETOC TNG
KOIVNG XOpONC TOUC.




Anodsi€n

‘EoTtw o1 KukAol (K,R) kai (A, p) Tou
oX.64 ka1 A, B Ta onueia TOMAG
Toug. ETTeidon KA = KB =R, 10
onueio K gival onueEio TNG
peooKaBETou Tou AB. Opola atro
TNV AA = AB = p TTPOKUTTTEI OTI K|
TO A €ival onuEio TN HECOKABETOU
Tou AB. Apa, n KA gival peookaBetog
TNG KOIVRG Xopdn¢g AB Tou KUKAOU.




NMAPATHPHzH

2TNV TTEPITITWON TTOU Ol TEUVOUE-
vol KUKAol (K, R) kai (A, p) (ox.65)
gival iool, dnAadn Exouv R = p,
TOTE KOl N Koiv Xopodn sival
MECOKAOBETOG TNG OIOKEVTPOU.
NMNpayuarTi, eTEION R = p, Ba gival
AK = AA kal BK = BA. Apa ta A
Kol B gival onueia Tng NECOKOOE-
TOU TOU KA KaI ETTOJEVWG N KOIVA
xopon AB gival yeoCOKABETOG TNG
Ol1akévTpou KA.

4 A )
\ B )
2XNHa 65




EOAPMOIH

AUO KUKAOI e(panTovTal EEMTEPIKA
ot10 A (0X.66). Mia guBsia €
£PANTETAI KAl OTOUG OUO KUKAOUG
ota B, I' avrioToixa, onwg oTo
oX.66. Na anode&ix0ei oTi:

(i) H epanTopévn { TOU EVOG
KUKAOU OTO A gival kal Egpa-
NTOHEVN TOU GAAOU.

(ii) H guBeia { dixoTOMEI TO THNHA
BI.

Anodsi€n

(1) ' EoTWw OTI N { EPATTTETAI OTOV
KUKAo (K) oto A. Tote T 1 KA(1).



ETre1dn OJwg o1 KUKAOI EQATTTOVTAl,
TO A gival onueio TnG dlakEvTpou KA,
OTroTE ATT0 TNV (1) TTPOKUTITEI OTI {_|_
AA, eTTOhEVWG N gVBeia ¢ ival Kal
EQATTTOMEVN TOU KUKAOU (A).

(I’ Eoctw M 10 onueio Topung TnG ¢ ME
TNV £. Tote MA = MB, WG EQATTTOME-
va Tuqpata Tou (K) kait MA = MIT, wg
EQATTTONEVA TUAMOTO TOU (A). ATTO
TIG ICOTNTEG QUTEG TTPOKUTTTEI OTI
MB = MTI".

2XOAIO0

H euOcia € TOu TTOPATTAVW CYXAMO-
TOG, TTOU EQATTTETAI KOl OTOUG OUO
KUKAOUG KOI TOUG O@RVEI TTPOS TO
id10 HEPOC TNG AEYETAI KOIVI EEW-
TEPIKN EPANTOHEVN, EVW I UBEia
¢ TTOU £XEI TOUG KUKAOUG OTOUG
OTTOIOUG EPATITETAI EKATEPWOEV
QUTNAC AEYETAI KOIVI) ECWTEPIKN
EQANTOMEVN.




A2KH2EI2 I'TA AY2ZH

EpwTnoeic Katavononc

1. Av (K, R) ka1 (A, p) gival duo
KUKAOI TTOU £XOUV OIOPOPETIKA
KEVTPA Kal R > p, KA =0, va
OVTIOTOIXIOETE KAOE ppAON TNG
TTPWTNS OTNANG ME TNV AVTIOTOIXN
oxéon otn 0eUTEPN OTHAN.

2TNAN A 2TNAn B
a. O KUKAoG (A,p) €ival|l. 6> +p
geowTepikog Tou (K\R). 2. =R + p
B-OkUkAOG (Ap) 13 5=R-p
EQPATTTETAI ECWTEPIKA
Tou (KR). y. O1 KUKAOI @ 0<=Rp
(KR) kai (A,p) TEuvO- °. 6=R-p
VTOl. 6. p<O<R
0. O1 KUKAOI £A- /7. 20 =Rp
TITOVTOI E§WTEPIKA. |3 R.-p<
€. KaBe KUKAOG gival |« 5 <R + 0

ESWTEPIKOG TOU AAAoU.




2. XapaKTnpioTe WG ocwoTnh () N
Ad0Bog (A) KaBepia ATTO TIG ETTOUEVEG
TTPOTACEIG KAl AITIOAOYNOTE TNV
ATTAvVTNON COG.
1) H d1aKeVTPOG OUO KUKAWYV gival
MECOKAOBETOG TNG KOIVIG XOPONG.

2 A
1) H Koivil xopdn 0U0 icwVv KUKAWV
gival HEOOKABETOG TNG OIOKEVTPOU.

2 A
111) TO onueio ETTAPNG OUO EQATTTO-
MEVWYV KUKAWV €ival ONMEIO TNG
OIOKEVTPOU.

2 A
Aoknoeic Epnedmwonc
1. Na TpoodiopiocBoUV Ol OXETIKEG
B<oeig TwV KUKAWV (K, p) kai (A, 2p)
av

i)KI\:%, i) KA = p,
1) KA = 2p, IV) KA = 3p,
v) KA = 4p.



2. Aivetal KUkAog (O, p) kai pia
akTiva Tou OA. pa@poupe KUKAO UE
o1apeTpo OA. MNola gival n OXETIKA
0Eon Twyv dUO KUKAWV;

3. AiveTal eubuypappo TuApNa AB
Kal To péoo Tou O. N'papoupue Tov
KUKAO (A, AO) Kal Tov KUKAO HE
oiapeTpo OB. Mola gival n OXETIKNA
0éon Twv dUO KUKAWV;

AnNoOJEIKTIKEC ACOKNOEIC

1. Aivetal KUKAOG (O, R) Kal egwTepl-
KO onpeio Tou P, woTte OP < 2R.
"'pagoupe Tov KUKAO (O, 2R). Na
ATTOOEIEETE OTI:

1) 0 KUKAOG (O,2R) TEMVEI TOV KUKAO
(P, PO) o€ dUo onueia I kai A,

1) Ta eUBUYypappa TuAMaTa O kKal
OA téuvouv Tov KUkAo (O,R) oTa
onueia A kai B,

I11) Ta PA ka1 PB eatrrovral oTov

(O, R).
16 / 65-66



2. AivovTal U0 KUkAol (O1, R1) ka
(02, Rz) ME O, >R;+ Ry >2Ro.

1) Na aTrodEIgETE OTI O EVOG
BPIOKETAI OTO ECWTEPIKO TOU GAAOU.
1) EOCTW OTI N OIAKEVTPOG TEMVEI TOV
(O1) ota onueia M, M ka1 Tov (O,)
ota onueia N, N avriotoixa pe ta M,
N petagu Twv M', N'. Na atrodciere
ott MN < AB £ M'N', 6tTou A, B
TUXAIa onuEia Twv KUKAwyY (O1) Kai
(O,) avTioToIXO.

3. 'Evacg KUKAoGg kKévTpou K cival
ECWTEPIKOGC EVOC AAAOU KUKAOU
KEVTpoU A. Mia KoIvi) EEWTEPIKA
EQATTTOMEVN KAI pia KOIVI) ECWTEPIKA
EQATTTOMEVN TWV OUO KUKAWV
TEpvovTal oTo P. Na atrodeigeTe OTI
KPA =90°.

4. MTtropeite va (wypa@ioeTe 12
KUKAOUG, WOTE O KOBEVAG ATTO



QUTOUG VO EPATTTETAI
0€ 5 aKpPIBWG ATTO
TOUG OOOHEVOUG KUKAOUG;

I2TOPIKO ZHMEIQMA

Ol YEWHETPIKEC KATAOKEUEC

Ta TpwWTA TTPORANMATA YEWMETPI-
KWV KOTOOKEUWYV OTTAVTWVTOI OTA
«ZTOIXEiO.» TOU EUKAEidN. O1 padn-
MOTIKEG TTPOTACEIG OlAIPOUVTAI OE
«OswpnRuaTa», 60TTOU ¢NTEITAI VA
ATTOOEIXOEI OTI EVA AVTIKEIMEVO EXEI
MIO OPICHEVN 1I01IOTNTA KOI O€
«TTpoBARpaTa», 61TOU NTEITAI VA
KOTOOKEUOOOEI KATTOIO OVTIKEIMEVO
TTOU VA £XEI OPICHEVN 1010TNTA. 2T
«ZTOIXEIA» Ol KATAOKEUEG OTNPICO-
VTAIl OTO TPIO TTPWTA AITAMOTA TOU
BiAiou | (BA. Ta pn emIAUCINA
YEWMETPIKA TTPOBAAMATA TNG




apxaioTnTag). Q¢ Ta TEAN Tou 40U
Ol. TTPETTEI VA EIXE eOPAIWOEI N TTE-
mToidnon oTI opioUEVa TTPOBARMATA,
OTTWG TT.X. TO TTPORBANUA TOU OITTAQ-
Ola0MOoU TOU KUBOU O¢eVv gival ETTIAU-
CIMO ME TA ETTITPETTTA TOTE KATA-
OKEUAOTIKA epYaAgia. ETol egoavi-
CETAI N TTPWTN IEPAPXNON TWV
TTPORANMATWY ME BACN TA ETTITPE-
TTTA KOATOOKEUAOTIKA EPYOAEI
ETMIAUCINOTNTAC TOUG. Q¢ eTTiTrEdA
TPpoRARuaTa BewpouvTal AUTA TTOU
MTTOPOUV VA KOTOOKEUOOTOUV ME
Kavova Kal d1aBNTn, oTEPEA TTPO-
BAQuaOTA gival EKEiva TTOU AUVOVTAI
ME TN BoNB&Ia KWVIKWYV TONWYV, KAl
YPOUMIKA TTPpORBARMATA gival OAO T
utroAoitra. O lNaTrrog paAiota
Bewpovoe coBapo AaBog Tn Auon
EVOG £TTITTEOOU TTPORBANMATOG UE TN
BonBeia KWVIKWV TOHWV.




FEOPETPIKEC KATAOKEUEG

21NV § 2.7 ava@EpaPe TNV Evvola
TNG YEWMETPIKNG KATOOKEUNG.

H avTIMETWTTION EVOG TTPORBANMATOG
KOTOOKEUNS OKOAOUOEI Ta NG
oTAd1a: TNV KATAOKEUN (i OUVOECN),
TNV anodeiEn kai Tn SIEPEUVNON.

* H kaTaokeun cival OAe¢ eKeiveg oI
EVEPYEIEG TTOU 0ONYyoOUV OTH
oxediaon Tou oXHATOG.

* H anode&i€n sival n empepaiwon
OTI TO OXNMO TTOU KATOOKEUAOTNKE
EXEI WG OTOIXEIO TO DOCMEVA.

* H d1gpelivnon cival n avaypa@n
OAWV EKEIVWV TWV CUVONKWYV, TTOU
TTPETTEI VA IKAVOTTOIOUV TO
OedONEVA, WOTE TO TTPOLRANMA VA
EXEI Auon. 21n OIgpelivnon
gCETACETOAI ETTIONG KOl TO TTANB0C
TWV AUCEWYV TOU TTPORBANMATOG.



2XOAIO

OTAV N KATOOKEUN TOU (NTOUMEVOU
OXNMOTOG OEV Eival AUECA PAVEPN,
TOTE, TTPIV ATTO TNV KATOOKEUN
KAVOUME, WG BondnTiko BAMA, KAl
TN AeyOpevn avaAuorn). € Tpo-
BARUATA ETTONEVWV KEQAAAIWYV
0a XpNOCIYOTTOINOOUNE KAl TNV
avaAuon.

3.17 ANAEC YEWHETPIKEC
KATAOKEUEC

2TNV TTOPAYypPA@O AUTH TTOPOUOTI-
A(OUME OPIOUEVEG YEWMETPIKEG
KOTOOKEUEG ME TIG OTTOIEG
KOTOXUPWVOUUE KOTOOKEUOOTIKA
OTOIXEIWON YEWHMETPIKA AVTIKEIMEVA
Kal O100IKACIEG.



NMPOBAHMA 1

AiveTal ywvia x6y Kal N nUIevOEia
O'x'. Na kataokeuao0ei ymvia ion

HE TN x6y n onoia €x&1 WG Hia
nAgupa, Tnv O'x' ka1 kKopuPn 1O
0.

e Kataokeun

KaBioToupEe Tn ywvia x6y (ox.67)
ETTIKEVTPN YPAPOVTAC KUKAO ME
KEvTpo O Kai Tuxaia akTiva p. Eotw

V N

AB 10 avTtioToIX0 T0O TNG. Me



KEVTpo O Kal akTiva TnV idia, ypa-
(POUME AAAOV KUKAO TTOU TEMVEI TV
O'x' oto A'. AKOAOUBWCG Ypa@OUUE
TOV KUKAO (A', AB) Tou otToiou £va
KOIVO onpueio ye tov (O',p) gival To
B'. ®Epoupue TNV nuievOeia O'B'. H

vywvia x'6'B', onAadn n x'6 'y' givai
n {nTOUMEVN.
e Anodsi&n

O1 ywvigg x6y Kali x'6'y' gival ioEg,
YIOTI €iVal ETTIKEVTPES OTOUG iIOCOUG
KUKAoug (O,p), (O',p) ka1 Baivouv

ota ioca T16¢a AB kai A'B’
avTtioToixa. (§ 2.18)

e Algpeulvnon

Na va £xel To TpOoAnpa Auon, Ba
TTPETTEI 01 KUKAOoI (O',p) ka1 (A', AB)
va TEJVoVTal. AUTO OJWG, CUMPBaiVEI
TTAVTOTE, ETTEION YIA TN OIAKEVTPO
Toug O'A’' = p 1IO0)UEI:



p-AB<p<p+AB (AOYyw TnG
TPIYWVIKNAG AVIOCOTNTAG OTO TPIYWVO
OAB). Mia dgUTtepn AUOTN TOU
TTPORBANMATOG AVTIOTOIXEI OTO
OEUTEPO KOIVO ONUEIO TWV KUKAWYV
(O'p) ka1 (A’, AB).

NMPOBAHMA 2
Na kaTaokeuaoOei N HEGOKAOETOG
£VOG EUOUYpaUHOU TUNHATOC.

r

A
i

£
2xnua 68

e Kataokeun

‘Eotw TuAMa AB (ox.68). Mg kévTpa

, , AB
Ta AKpa TOU A, B Kal akKTiva p > ——

2




YpAa@ouue OUO0 icoug KUKAouG. Av I,
A gival Ta KOIVA ONUEIA TWV KUKAWYV
QUTWYV, N €UBeia € TTou opiouv givai

n {nTOUMEVN.

e AnodsiEn

H euB¢eia € gival Koivi) xopdn icwv
KUKAWYV, ETTONEVWG gival KAOETN OTN
diakevrtpo AB (§3.16)

e Algpsuvnon

Na va £xel To TpoBAnUa Aucn 6a
TTPETTEI OI KUKAOI (A, p) kKai (B, p) va
TEMVOVTAI. AUTO ONWG ICYUEL, OPOU
n O1aKevTpO TOUuC AB IKaVOTTOIEI TNV
p-p<AB<p+np.

NMAPATHPHZH: Mg Tnv TTapatravw
KOTOOKEUN BPICKOUME KOI TO HECO
EVOG eUBUYPAMHUOU THNHATOG.

APKETEG POPEG TA TTAPATTAVW
BAMATA: KATAOKEUR, ATTOOEIEN,
OIEPEUVNON MTTOPEI VA TTAPOU-

ol1adovTal EVOTTOI Eva.
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NMPOBAHMA 3

Aiveral euBeia € kai onpeio A. Na
KaTraokeuaoOei euBegia nou va
OIEpXETAI ano To A KAOETN OTNV E,
oTav:

(i) To A €ival onpEio TNG EVUOEIAC &,
(ii) To A O€v €ival ONUEIO TNG &.
Auon

(1) Mg kKé€vtpo 10 A (0X.69) KO TUXQIO
OKTIVO YPAPOUME KUKAO, O OTTOI0G
TEMVEI TNV € OTA onuEia B kai I'.

(X

kS
e

2xXnHa 69
‘ETo1 1O A £YIVE HEOO TOU THAMOTOG

Bl ka1 eTTopévwg n {nTOUMEVN
KABETOG €ival N NECOKABETOG TOU




TuAMaTog BT (Trponyouuevn
KATOOKEUN).

(1) Me keévrpo 10 A (0X.70) Kal
KATAAANAN OKTiva YPA@POUME KUKAO
ToU TEUVEI TNV €uBeia € ota B kai TI.
H pecokaberog ¢ Tou Tunuartog Bl
TTOU KOTOOKEUACETAI OTTWG
TTPONYOUMEVWG, €ival N {NTOUMEVN
KABETOG.

Mpayuari, ereidn AB = Al', wg
OKTIVEG TOU idIOU KUKAOU, N HECOKA-
0eT0C¢ TNG X0pONG¢ BI' difpxeTan atrod

K
B\; yre
Y

TxAuo 68




NMPOBAHMA 4

Na kataokeuaoOei n O1XOTOHOG
HIaG YWVIdAG.
Auon

‘EoTtw ywvia x6y (ox.71). Mg kévtpo
1o O KOl TUXOiO OKTiVA, YPAPOUUE
KUKAO, TTOU TEMVEI TIG TTAEUPEG TNG
vywviag ota A, B avrioToixa. Pépou-
ME TN peookaBeTo O (MpoLBAnua 2)
TNG Xopdn¢g AB TTOU £ival Kal N
{NTOUHEVN OIXOTOMOG.

2xnua 71

NMpayuaTti n eudeia &, WG HECOKAOE-
TOG XOPONG KUKAOU, DIEPXETAI ATTO
TO KEVTPO TOU KUKAOU KOl OIXOTOMEI



TO AVTIOTOIXO TOEO AB TNG YWViOGg

x6y (§ 3.6). ETTopéVWG gival
OIXOTOMOG TNG.

EOAPMOIH

Na kartaokeuaoOei n EPAanToHEV
£VOG KUkAou (O,p) o€ Eva onpEio
TOU A.

Auon

2TNV TTPOEKTAON TG akTivag OA
(ox.72) Traipvoupue To onueio B,
woTeE va gival AB = OA.

nnnnnnn

-------




2T CUVEXEIO PEPOUME TN
peEooKaBeTo Tou OB TTOU £ival N
EQATTTOMEVN TOU KUKAOU, YIOTI €ival
KAOETN OTNV AKTIVA OTO AKPO TNG A.
2HMEIQZH: INa TNV KATOOKEUN TWV
EQATTTOMEVWYV ATTO ONMEIO EKTOG
KUKAoU BAETTe oeA 137.

3.18 BAOIKEC KATAOKEUEC
TPIYOV®V

2.€ AVTIOTOIXIO ME TA TPIO KPITAPIA
1I00TNTAG TPIYWVWYV (§3.2-3.4)
EXOUME TIC ETTOPEVEG YEWMETPIKES
KOTOOKEUEG.

NMPOBAHMA 1

Na kataokguaoTel Tpiywvo ABT,
TOU onoiou divovTal ol NAEUPEC
AB =y, AT = B kal n NEPIEXOHEVN

. A
yovia A = o.



2xnua 73
Auon
Me mTAgupd pia nuievBeia Ax
Kataokeuafouue (§ 3.17) ywvia

xAy = w (ox.73). ZTIG TTALUpEG AX,
Ay TTaipvoupueg, ue To d1aBATN, TA
onueia B, I' avrioToixa, woTe

AB =y ka1 Al' = 3. To Tpiywvo ABI'
gival To {NTOUUEVO.

MpdayuaTti, ATd TNV KATOOKEUN, TO
Tpiywvo ABI exel Al =y, Al = 8 kai

A
A = w. Mg Tov TTEPIOPICHO

0° < w <180° (§3.10 NMNopiocuaTta (ii))
TO TTPOLBANMA EXEI TTAVTA MOVOOIKN

AUon.
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NMPOBAHMA 2

Na karaokeuaoOei Tpiywvo ABT,
TOU onoiou JiveTal N NAeupa

BI' = a kal o1 NPOOKEINEVEC OE

auTn YWVIEG 'r\= ® Kal ﬁ= QP.

bs

2xnua 74

Auon

Otcwpovue THApa BN = a kol pe
Kopupeg Ta B, I (ox.74)
KOTOOKEUAJOUME, TTPOG TO idI10

A
MEPOGC TNG BIN, ywvieg N'Bx = w Kai

A
Bl'y = ¢@. O1 TAgupég Bx, Iy Twv
YWVIWV AUTWV TEYVOVTOAI OTO
onueio A. To Tpiywvo ABI eival 1o



{nToupevo. Mpaypari, atrdé Tnv
KOTOOKEUN, TO Tpiywvo ABI €xel

BI'=0(,I§=wKoulF\=<p. Me Tov
TEPIOPIOHO 0° < w + ¢ < 180° (§3.10
Mopiocuarta (ii)) To TPORBANpO £XEI
TTAvTa Hovadiki AUo. ZTO ETTOUEVO
Ke@aAaio (§4.2) Ba doupe 611 O
TTEPIOPICHOS W + @ < 180°
£CAC@AAICElI TNV TOMN TWV
nUiIEVBeIwyY Bx kai Iy

NMPOBAHMA 3

Na karaokeuaocOei Tpiywvo ABT,
TOU Oonoiou JdivovTadl ol NAEUPEG
Bl =a, Al = B xai1 AB = .

Auon

OQtwpoupe TuRUua Bl = a (ox.75) kai
YPAPOUNE TOUG KUKAOUG (B,Y) Kai
(I',B). Av ol KUKAOI TEuvVoOvTal Kal A
gival TO £€va OTTO T ONMEIA TOUMNG
TOUG, TO Tpiywvo ABI gival 10

{NTOUMEVO.
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Q

<

2XNMa 75

NpayuaTti To Tpiywvo ABI, atré Tnv
KAaTaokeun, €xel Bl = a, AB =y wg
akTiva Tou (B,y) ka1 Al' = B wg
akTiva Tou (I, B).

Mo va £xer Auon 1o TTPORBANMA,
TTPETTEI 01 KUKAOI (B,y) kau (I',B8) va
TEUMVOVTAI, TO OTTOIO0 CUMBAIVEI
(§3.16) otav B -y<a<pB+y(B>y).
Av A’ gival To OEUTEPO KOIVO ONUEIO
TWV KUKAwV (B, y) kai (I, B), TO
Tpiywvo A'BI eival ioco ye To ABI,
ETTOMEVWG OEV ATTOTEAEI VEA AUCN



TOU TTPOBARMATOG, APOU TA TPIiywVva
gival ioa.

2HMANTIKH NMAPATHPHZzH

ATTO TNV TTOPATTAVW KATOOKEUN
TTPOKUTITEI OTI TPIO TUAMATO O,B,Y
EIVAI TTAEUPEG TPIYWVOU AV KOl HOVOV
avioxuveiB-y<a<B+vy(Bz2y).Av
UTTOOEoOUNE OTI O > B KAl a >y, I
TEAeUTAia OITTAN 100TNTA €ival
Ic00UVOUN METNV A < B + .

A2KH2EI2 I'l|A AY2H

EpwTnosic Karavonong

1. Nwg 6a xwpi1o0ei ye kKavova Kai
o10BATN Eva eUBUYPAUMO THAMO OE
TECOEPA iOA TUAMATA;

2. NMwc Ba Bpedei pe kavova Kai
O10BATN TO NECO EVOG TOCOU
OOOHNEVOU KUKAOU;

3. NMwg 0a Bpebdei TO KEVTPO EVOG
KUKAOU TTOU £XEI YPOPEI ME EVA

VOMIONQ;
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4. Ta THAMOTA O, B, Y ME a > B KA
o > y €ival TTAEUPEG TPIYWVOU OTAV:
aa=B+y

B.a>B+y

V-a<B+y

0.a<2(PB +v)

€. TITTOTE ATTO TA TTPONYOUMEVA.
KUKAWOTE TO YPANMA TNG OWOTHG
ATTAVTNONG KAl AITIOAOYNOTE TV
ATTAvVTNON COC.

Aoknoeic Eunedmonc

1. NO KOTOOKEUAOETE YEWMETPIKA
ywvia 45°.

2. Na xwpioere O0OUEVN YWwVia O€
TECOOEPIC IOEC YWVIEG.

3. Na KOTOOKEUAOETE ICOTTAEUPO
TPIYWVO PE TTAEUPA YVWOTO TUHNHA
a.

4. Na KOTOOKEUAOCETE ICOOKEAEG
TPIYWVO TOU OTToiou divovTal n
BAaon a KAl TO AVTIOTOIXO O& QUTAV

Uyog u.
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5. Na kataokeudaoetTe opboywvio

Tpiywvo ABI pe A = 90°, 6Tav
OivovTai:

1) AB =y kal Al =3,

1) AB =y ka1 BI' = q,

OTTOoU a, B, Y YVWOTA
TMAMOATA.

TENIKEZ A2KH2EI2

1. 'Eotw Tpiywva ABI" ka1 A'BT
A A
TéTola, woTe A = AT, I =T" kai

A A
B+B'=2L.

1) Na atrodeigete 611 AB = A'B’,

11) AIOTUTTWOTE AEKTIKA TNV AOKNON
auUTH.

2. Aivetail 1061TAgUpO Tpiywvo ABI
Kal JME TTAEUpPEG TIG AB, BI', TA
KATOOKEUACOUME ESWTEPIKA TOU ABIM
Tpia 100TTAEUpa Tpiywva A'BIT, AB'T
Kal ABI™. Na atrodeigeTe OTI
AA'=BB'=TT".



3. Av OK, OA cgival avTioToIXO TO
ATTOOTAMATA TWV XopOwv AB, A
KUKAou (O,R), va atrodeigeTe OTI
AB <TA, av kal gévov av OK > OA.

4. Aivetal 100TTAEUpO TPpiywvo ABI
Kal Ta onMeia A, E, Z Twv TTAgupwyv
Tou AB, BI" ka1 IN'A avTioToIXda, WOTE
AA =BE=TZ. Av K, A, M Ta onueia
TouNG TwV AE, IN'A ka1 BZ, va
a1rodeigeTe OTI TO TPiywvo KAM
gival ICOTTAEUPO.

5. Aivetal Tpiywvo ABI pe |/§< 1L
Kal Al' = 2AB. Na atrodeiete OTI

A_A
< —
r 2
- : _BI
6. Eotw Tpiywvo ABIC ye AB = -
A B o
Kal [ < o Na a1TodEIgETE OTI
A
A=1L.



7. Na atrodeigeTe OTI OUO Tpiywva
TA OTroida £€XOUV OUO TTAEUPEG ICEC
Mid TTPOG Mia KOl TIG AVTIOTOIXEG
OIOMECOUG TTOU TTEPIEXOVTAI OTIG
TTAEUPEG AUTEG I0EG Mia TTPOG Mid
gival ioa.

; . A .
8. AiveTal gia ywvia XxQV Kai duo
ECWTEPIKA TNG onMeia A kai B.
‘EoTtw A’ TO CUMMETPIKO TOU A WG
mPOog TNV OX Kal B TO CUMUETPIKO
ToU B wg rpog TRV Oy. AVv M, N
gival Tuxaia ongeia Twyv Ox, Oy
AVTIOTOIXO, VO OTTOOEIEETE OTI
AM + MN +NB=A'M + MN + NB'.
Me tn BonBeia Tng oxéong
OQUTNG VA BPEITE TIG |
Bcéocic Twv M, N, via
TIG OTTOIEG TO AOpoIoHa
AM + MN + NB civai 1o
MIKPOTEPO OUVATO.



ANAKEDAAAIQZH

Ta Tpiywva TASIVOMOUVTAI O€

e oKaAnva, 1I00C0KEARN Kal 100~
NAEUPA, WS TTPOG TIG TTAEUPEC TOUG.
e ofuywvia, opOoywvia, aupAu-
YOVIa, W¢ TTPOC TIG YWVIES TOUG.

O1 TTAEUPEG KOl OI YWVIEC EVOG
TPIYWVOU AfyovTal KUPIO OTOIXEIO
TOU, EVW Ol OIAuETOI, OI OIXOTOMOI
Kal Ta UYn ToUu AfyovTai
OeUTEPEUOVTA OTOIXEIO.

AUo Tpiywva gival ioa 6Tav £Xouv:
® AUO TTAEUPEG I0EG MO TTPOG Mia
KOl TIG TTEPIEXOMUEVES OE OUTEG
vywvieg ioegg (MIT).

® Mia TTAgupd Kol TIG TTPOCKEIMEVECS
O€ OUTI YWVIEG IOEG Hia TTPOC Mia
(rnr).

® Kal TIC TPEIC TTAEUPEG TOUG I0EG
Mia Trpog gia (MN).



Ei31koTEpa SU0 opOoywvia Tpiywva
gival ioa oTav £€Xouv:

® AUO OTroIEOONTTOTE OUOAOYEG
TTAEUPEG TOUG ICEC Mia TTPOG Mid.

® Mia TTAEUpA Kal TNV TTPOCKEIMEVN
O€ QUTAV o&gia ywvia avtioToixda,
IOEC Mid TTPOG Mid.

2TO ICOOKEAEC TPiYyWVO:

® OI TTPOOKEINEVEG OTN BACN YWVIEG
gival ioeq.

® H d1X0oTOMOGC TNG YWVIOG TNG
KOPUPNG €ival OIAUECOC KAl UYOG.

® H d1apE0cOG TTOU AVTIOTOIXEI OTH
Baon gival UYPog Kal OIXOTOMOG.

® To UYog, TTOU AVTIOTOIXEI OTN
Baon, gival OI1XOTOMOG Kal OIAMETCOG.
2TOV KUKAO:

® Av dUo TOCA €ival ioa, TOTE KAl Ol
XOPOEC TOUG €ival ICEC KAl
AVTIOTPOYO.



® AUo XopOEg gival iI0EG, av Kal
MOVOV aV TO ATTOCTAMOTA TOUG Eival
ioa.

® O pop£ag TOU ATTOCTHMATOG HIOG
Xopong:

- OIEPXETAI ATTO TO KEVTPO TOU
KUKAOU,

- gival NECOKABETOC TG XOpONG,

- OIXOTOMEI TO AVTIOTOIXO TOEO TNG
Xopdng.

Baoikoi YEWUETPIKOI TOMOI €ivail: O
KUKAOG, N HEOOKAOETOC
EUOUYPOANMOU TUAMATOG KaI N
OIXOTOHOG YWViaG.

® H peookdabeTog evog euBUypaupou
TMAMOTOG EiVAIl O YEWMETPIKOG
TOTTOC TWV CNMEIWV TOU ETTITTEOOU,
TTOU ICATTEXOUV ATTO TA AKPO TOU.

® H di1xoTOpOG MIOG YWwViag gival O
YEWHETPIKOG TOTTOG TWV CNHUEIWYV
TNG YWVIAG, TTOU ICATTEXOUV ATTO TIG
TTAEUPEG TNG.



Avo oxnuarta 2, ' AéyovTai
CUHHETPIKA WG TTPO¢ éva onueio O
N M1 euBeia g, dTav KABe onueio Tou
2' €ival CUMMETPIKO EVOC ONUEioU
TOU 2, WG TPpog 1o O N TNV € KalI
AVTIOTPOPA.

AVIOOTIKEC OXEOCEIC OTO TPIYWVO:

® KabBe eCwTEPIKN YWwVia EVOg
TPIYWVOU £ival HEYAAUTEPN ATTO TIG
QTTEVOAVTI YWVIEG TOU TPIYWVOU.

® ATTEVAVTI ATTO AVIOCEG TTAEUPECS
BpiokovTal OpOIa AVIOEG YWVIEG.

e KaBe TTAsupd TPpIywVou Egival
MIKPOTEPN OTTO TO AOPOICHA TWV
OUO AAAWYV Kal HEYOAUTEPN ATTO TN
ola@popa TouG.

Baoikn ouveETTElQ:

® Av o¢ £va Tpiywvo ABI eivai
B=T, 1oTe O €ival kai 3 = .

® 'Eotw Tpiywvo ABI kal onuegio A
TNG Baong BI'. Av n AA givai

OIXOTOMOG KAl 6ldﬁaoog N



OIXOTOMOG KOl UYOG N OIANECOG Kl
UYog, TOTE TO TPIYWVO Eival
ICOOKEAEG.

ANAKEDAAAIQTIKO AIATPAMMA

TPIT'QNA

Eidn i 2TolXEld KplThpIG
lootnTOag: « MIT1
o NI
o [N

1016TNTEG:!
* IOOOKEAWV
TPIYWVWV
* HEOOKOOETOU
* YopOwyv
- TOSWV



KpiTnpia 100TNTAac
opBoywVvinv TPIYOVKOV

ZXE0T XOpOWV KAl anooTNHATWV

BaoIKOI YEWUETPIKOI TOMOI:
e KUKAOG
* MEOOKAOETOG
* OIXOTOMOG

ZUMHETPIO OC NPOC KEVTPO Kal
aova

AVIOOTIKEC OXEOEIC - KaOeTEC Kai
nAQyIeg

ZXETIKEG OEOEIC:
e eVBEiag Kal KUKAoOU
* U0 KUKAWV

ANAEC YEWUETPIKEC KATAOKEUEC -
BUOCIKEC KATAOKEUEC TPIYOV®OV



KE®AAAIO

MapaAAnAec EuBeieg

2TO KEQPAAQIO aUTO O HEAETOOUME
TIG TTAPAAANAEG €uBeiec. ApXIKA, ME
Baon TIG YwVieg TTOU oXNMATICOUV
OUO TTapAAANAEG Kal pia TEPvouod
00 KOTOOKEUAOCOUUE OTTO ONMEIO
EKTOG guleiag pia TTapAAANAN TPOG
auUTH.

2Tn ouvéxela, 0a dexBoupe wg
aiwua To AiTnuA TTapaAAnAiag,
TTOVU €ival I000UVONO PE TO
EukAgidgio aitTnpa Kail Ba
MEAETAOOUUE TIGC CUVETTEIEC TOU OTA

TPpiywva.
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Lazlo Moholy - Nagy,
(OUyKpog, 1895 - 1946),
«Xpwua - diktTuwpa vo.1» 1922.




ﬁ.\l Eicaywyn

OT1rwcg cidape otnv §2.3, dvo
OIaPOPETIKEG eubeisc PtTOPEi VA £-
(a) xouv Eva uOvo KOIVO OnHEIo R
VO NV £XOUV KAVEVA KOIVO OnMEio.
ETropévwg, o1 OXETIKEG BEoEIg duO
gUBEIWYV €1 KOI €, Ol OTTOIEG
BpiokovTtal oTo id10 £TTiTrEdO, €ival
Ol TTOPOKATW:

1) Tautidovtal (ox.1a),

1) T€Epvovral (o). 1B),

lil) oev Téuvovral (ox.1y).

2TNV TPITN TTEPITTTWON Ol EVOEIEC &
KAl €2 AEyovTal TTAOPAAANAEG, WOTE:

Auo guBsiec €1 Kal €> NOU
BpiokovTail oTo id10 ENiNgdo
Kal Oev £XOUV KOIVO GNHEIO
AgyovTtal napdAAnAec euBEiEec.

Na va OnAwooupe OTI O €1 KA €
gival TTOPAAANAEG, YPAPOUUE €1//€.



(B) A -

(Y) -

\C <2
2xNua 1

ﬁ.\z Teyvouoa duo eudsimyv -
EukA<€id€io aiTnua

Acg Oewpnooupue dUO gubtieg €1 Kal

€5 TOU ETITTEOOU, Ol OTTOIEG

TEMVOVTOIl a1TO TPITN EVOEIT €3,

NMNapaTtnpoupe OTI oxnUaTtiovTal

OKTW YWVIEG.

O1 ywvieg y, O, g, { TTOU BpioKOVTaI

METOEU TWV &1, €5 AéyovTal "evTog"



EVW Ol YWVIEG a, B, n, 0 AéyovTai
"ekTOG". AUO YyWwVigc TTOU
BpiokovTtal TTPOG TO idI0 NEPOG TNG
TEPVvouoag €3 AéyovTal "eni Ta auta
HEPN" , EVW dU0 YWwViEg TTOU
BpiokovTal EKATEPWOEV TNG €3
Aéyovtal "evaAAag".

2XAMO 2

‘ETO1, € CUVOUOQO MO Kal TWV OUO
XOPOKTNPICMWYV, Ol YWVIEG € KOl Y
AéyovTtal EVTOC eVAAAQE, ol YwVieg €
Kal a AEyovTal EVTOC EKTOC Kal €N
T4 AUTA HEPN, EVW Ol YWVIEC € KAl &
AéyovTal EVTOC KaAl €ni Ta auTad

HEPN.



XpNOIMOTTOIWVTAG TIG TTAPATTAVW
YWVieg, 0 atTOdEICOUME TO ETTOMEVO
Bewpnua, TTou eCac@aAilel TNV
UTTapPEN TTOPAAANAWY gUBEIWY.

Av dUO £UBEIEC TEPVONEVEC ANO
TPITN oXnuaTi{ouv OUO EVTOG

evaAAag YywVIEC IOEC, TOTE Eival
napaAAnAsc.
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2Xnua 3
AnodsiEn
‘EoTtw OTI W = @. AV 01 €UBtieg €4,
TEMVOVTAIl 0 onMeio I, N eSWTEPIKN
ywvia ¢ Tou Tpiywvou ABI Ba givai



ion ME TNV ATTEVAVTI EOWTEPIKA
YwVia w, TTou gival arotro. (§ 3.10)

Apa g4//es.

Av dUO0 £UBEIEC TEYVOHUEVEC ANO
TPITN oXNUaTi(ouv dUo EVTOG,
EKTOC Kal €Ni TA AUTA HEPN YWVIEG
1I0€G | OUO EVTOC Kal €Ni TA AUTA
HEPN NAPANANPWHATIKEG, TOTE
gival napaAAnAec.

Auo guBeiec kAOeTEC oTNV i101a
guBeia, o€ O1APOPETIKA ONHEIA
NG, €ival HETAEU TOUC
napaAAnAsc.

Anodsi&n

Mpayuari o1 ywvieg w Kai ¢ (ox.4a)
gival opOBEg, oroTE W = @. Apa g4//€).



w
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(a) B
A £
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2xnua 4

* OO £CETACOUNE TWPA AV ATTO
ONMEIO EKTOG £UBEIOG MTTOPOUME VO
PEPOUME TTAPAAANAES €UBEiEC TTPOG
OUTH Kal TTO0€EC. ECTW AOITTOV,
guBeia € Kal onueio A €KTOG AUTAG
(ox.4B). PEpoupe TRV AB L € Kai
ovOoMAaloupueE €' TNV gVuBeia TTOU Eival
KaBeTn otnv AB oT1o onueio A. Tote
g£'lle (apou Kal ol dUO gival KABETEG
otnv AB).



"ETo1 Aoitrov unapyel subsia €' rou
OIEPXETAI ATTO £va onMEio A TTOU
O&Vv OVNKEI OTNV € KAl €ival
TTAPAAANAN TTPOG TNV £UBtia €.
AgxOpNOOTE WG AiwMa OTI N eVBeia
auTn gival povadikn, dnAadn:
AiTnua napaAAnAiag

AnoO onMEio EKTOG EUOEIaC ayeral
pia govo napdAAnAn npoc auTh.

2XOAIO

To TTapaATTAvw agiwua gival
I008UVAO HE TO 5° AiTUO TWV
"2ToIXEiWwV"” TOU EUKAEIdN
(EukAegideio aitnua).

To EukAegideio aitTnua | KATToI10
I000UVAMO TOU KaBopilel T puon
OAOKANPNG TNG NeWpHETPIAG KA
aTTOTEAEI BAON VIO TA TTEPICOCOTEPA
Bewpnuarta Tng EukAgidsiag
MewpeTpiag. (BA. loTOpPIKO
onuEiwpa, ogA. 90)




1010TNTEC NapdAAnNAwv eUBEI®V

AUECEC OUVETTEIEG TOU QITAMATOG
TTAaPAAANAIaG gival o1 TTAPAKATW
TTPOTACEIG.

Av duo napaAAnAec euBEeiec
TEHVOVTAI ano TpIiTn, oxnuarti(ouv
TIG EVTOG EVAAAGE YWVIEG IOEC.
Anodsi&n

‘EocTw 0TI £1//€5 KO € 1 TEPVOUOA

(ox. 5). Oa atrodeioupe TT.X.

OTI W = @. AV Ol YWVIEC W KaI P OeV
gival ioeg, PEPOUNE TNV AX WOTE Ol

YWViEG x,IA\\B Kal @ va BpiokovTai
EKATEPWOEV TNG € KaI VA Eival ICEG.
Tote Axlle; yiaTi TEMVOMEVEG ATTO
TNV AB oxnpaTti¢ouv OUO €VvTOG Kl
EVAAAASE ywvieg ioec. KaTta ouvETTEla



UTTApXOUV OUO TTOPAAANAEG aTTO TO
A TTPOG TNV €, TTOU Eival
ATOTTO. Apa W = @.

2XAMO 5
Av duo napaAAnAec euOeiec
TEQUVOVTAI ano TpiTn oxnuaTtifouv
1) TIC EVTOC EKTOC KAl €N TA AUTA
HEPN YWVIEG IOEG,
il) TIC EVTOC KAl €Ni TA AUTA HEPN
YWVIEC NAPANANPWHATIKEG.

Av dUO JIaPOPETIKEC EVUOEIEC €4
Kal € €ival napaAAnAeG npoc Hia



TPITN €UBEia €, TOTE Eival Kal
HETAEU TOUG NapdAAnAec, dnAadn
av €1/ /€ ka1 €5/ /€, TOTE €1/ ] €>.
AnodsiEn

Av ol €1 KaI £€> TEMVOVTOV OE ONMEIO
A, Ba gixape atro 1o A duo
TTAPAAANAEG TTPOG TNV €, TTOU Eival
arotro. Apa gq//¢e-.

&, R
“T=A
t %) -
\_ € Y.
2XAMO 6
NMpotaon lli

Av duo guBciec g1 Kal €; €ival
napdAAnA&g kal pia TpiTn eudEia &
TEMVEI TN Hia ano AUuTEG, TOTEN €
Oa TEPVEI Ka1 TNV AAAn.



AnodsiEn
YTTOBETOUME OTI N € TEMVEI TNV €1 OTO

A. Av n € 0gv ETEPVE TNV &5, 00 ATAV
glle2 kal €101 Oa gixape atrd 10 A

OUO TTAPAAANAEG TTPOG TNV €,
mTpAyHa aduvaro. Apa n € TEMVEI
TNV &o.
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2Xnua 7

Av pia guBeia ival kAOETN o€ piIa
ano duo NapdAAnAeG eUBEIEC, TOTE
gival KAOeTN ka1 oTnVv aAAn.

Av dUO £UBEIEC TEYVOHEVEC AnO
TPITN oXNHAaTi{ouVv TIG EVTOC Kal



£ni T4 AUTA HEPN YWVIEC UE
aOpoiopa HIKPOTEPO ano 2 opoEG,
TOTE Ol EVOEIEC TEYVOVTAI NPOC TO
HEPOC TNG TEHVOUOAC NOU
BpiokovTal O1 YWVIEC.

Anodsi€n

‘EOTW OTI N € TEPVEI TIG €1 € OTA A
Kal B (ox. 8) avtioToIXa Kol OTI

@+ w#*2L. TOTE 01 €1 KOI €5 OEV
gival TrTapAaAAnAeg, apou ¢ + w # 2L
(Mépiopa oeA. 77). ' EoTw OTI OI €,
Kal € TEMVOVTAI O€ onuEio K, TTpog
TO HEPOG TNG TEUVOUOCAG, TTOU OEV
TTEPIEXEI TIC YWVIEC W KAl @. TOTE,
OMWG, N ECWTEPIKI YWVIA W TOU
TPpiywvou AKB cival peyaAuTtepn

A
a1rd TN Ywvia A1 dnAadn

A
W>A=2L-pAw+ ¢ > 2L, TOU
gival aTotro. Apa Ol €1€> TENVOVTAI



TTPOG TO HEPOG TNS TEMVOUCAG TTOU
BpioKOVTOI Ol YWVIEC W KaI .

2Xnua 8

2XOAIO

H npoTtaon IV anoTteAsil Baciko
KPITHPIO HE TO onoio eEeTaloupe
av duo suBeiec TEpvVOVTAL.

H kaTaokeun TPIY®OVOU HE
OoouEVN Hia NAgUpa kai Tic duo
NPOOCKEIHEVEC OE AUTN YWVIEC EXEI
Auon, av kai Hovo av To aépoioua
TWV U0 YWVIOV Eival HIKPOTEPO
TwV duo opOwvV. (BAétre § 3.18 -
NMpoBAnua 2)




ﬁ.} Karaokeun napaAAnAng
guBsiag

Eidape TTOpATTAVW OTI UTTAPXEI
guBeia €', n otroia OIEPXETAI ATTO £va
onueEio A Kai gival TTapAAANAN Tpog
YvwoTtn gubsia €. INa TNV KATAOKEUN
TNG €' PEPOUME aATTO TO A £va TTAAYIO
THAMA AB 1Tpo¢ TnVv € Kol ovopdlou-
ME @TNV OCEia ywvia TTou oXnuaTidel
1o AB pe Tnv €. MeTa@époupe TN
Yywvia @ (§ 2.6) WoTE va £XEI KOPUPN
TO A, n MIa TTAEUPA TNG VA Eival N
AB kai n aAAn rAgupa Tng Al va
BPioKETOI OTO NUIETTITTEDO TTOU OEV

OVAKEI N ywvia ¢@. ETreidn FAB =@
gxoupe Al/le, aoU TEYVOMNEVEG ATTO
TnVv AB, oxnuartiouv dUO evTOG Kl
EVAAAAE YwVieg i0e¢. 'ETOI n gubsia
Al gival n {nToupevn evBeia €'



e
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2xnua 9
m Fovieg pe NAeupeC NnapaAAnAeg

A
Ac Bswpnooupue OUO YwVieg X Ay Kal

X'BYy' pe Ax/IBX' ka1 Ay//By', SnAadh
OUO YWVIEC TTOU £XOUV TIG TTAEUPEG
TOUG, Mida TTPOG Mia TTOPAAANAEG. Av
TTPOEKTEIVOUNE TIG BX' Kail By' 0a
TEMVOUV TIC AX Kal Ay oTta onueia I
Kal A avtioTtoixa. ‘ETol 0A&g ol
YWVieg Tou oXAMaTOoG 10 Adyw TWV
TTapaAANAwWYV Ba gival iocEg HE W N @.
MapaTtnpoupueE OTI:

* Av Kai ol OUO YWVIEC gival OEEIEC
(ox.11), €ival iceg.



2xnua 11

* Av Kal ol OUO YWVIEC gival
apBAeieg (ox.12), ival ioeg.



e Av n pia ywvia gival oEgia Kai n
AAANn apBAeia (ox.13), givai
TTAPATTANPWHATIKEG.

2xAua 13

2UMTTEPAIVOUME AOITTOV OTI:

AUO YWVIEC NOU E£XOUV TIC NAEUPEC
TOUG NapaAAnAec, Hia npog Hiaq,
gival 1I0€G av €ivail kai ol duo
o&eiec N auBAEIeC, evm Eival



napanAnpwWHATIKEC av N Hia ywvia
gival o&gia kai n aAAn auyBAeia.

EOAPMOIH

"EOTW £1 KAl € duo NapdAAnAec
nou TEPvovTal ano €uBeia €. Na
anode&ixOei oTi

(i) O1 dixoTOHOI BUO EVTOG
evaAAa€ yoviov gival napaAAnAsc.
(ii) O1 dixoTOHOI1 BUO EVTOC Kal €N
TA AUTA HEPN YOVIWV Eival
KAOEeTEG.

2xnua 14

AnodsiEn
(1) ‘'EoTtw AX, By o1 dIXOTOHOI TWV

A A
vywviwv AAB kai ABI" avTioToiya.



A A

AAB _ABTI'

ToTe w = Kal @ = . ANAa

AAB = AQF (WG evTOg EVOAAQR).
ATTé Ta TTOPATTAVW TTPOKUTTTEI OTI
w = @. O1 W KAl @ WG gival EVTOG
EVAAAGS YWVIES TWV gUBeIwv AX Kal
By pe tEpvouoca tnv AB. Apa
Ax//By.

(I)Av Az dI1XOTOMOG TNG MAB TOTE
Az 1L Ax (wg O1XOTOHOI EPEENG KAl
TTAPATTANPWHATIKWY YWVIWV).
A@ou Ax/IBy, Ba eival kai Az_L By.

|Z.\5 AEI0ONHEIMTOI KUKAOI
TPIYWVOU

2TNV TTOPAYPAPO aUuTn XPNOCIMOTTOI-
oUpuE TO0 EUKAEidEIo aiTnua yia va
MEAETAOCOUUE TOUG KUKAOUG TTOU
OoXETI(OVTAI ME EVA TPIYWVO.



e O NEPIYEYPAHPHEVOC KUKAOG
TPIYWVOU

Oa atrodeioupe OTI yia KABE
TPIYWVO UTTAPXEI KUKAOG TTOU
OIEPXETAI ATTO TIC TPEIG KOPUWPEGS
TOU. O KUKAOG QUTOG AEyETOI
NEPIYEYPAHHEVOC KUKAOC TOU
TPIYWVOU KOI ETTITTAEOV ATTOOEI-
KVUETOI OTI TO KEVTPO TOU £ival Eva
ONMEIO OTO OTTOI0 CUVTPEXOUV Kl
Ol TPEIG MECOKABETOI TOU TPIYWVOU
Kal AEYETOI NEPIKEVTPO.

O1 TPEIC HECOKAOETOI EVOG
TPIYWVOU di1EpYOovVTal ano To idio
ONMEIO, TO ONOIO EIVAl KEVTPO
KUKAOU Nou JIEPXETAI ANO TIC
KOPUPEG TOU TPIYWVOU.




AnodsiEn

‘EoTtw Tpiywvo ABI ka1 K, A, M Ta
MEoO TwV TTAsUpwWYV TOU AB, Bl Kai
Al avTtioToixa. O1 pecokaBeror Kx
Kal Ay Twv AB, BI' 8a TépvovTral o€
onueio O, a@ou TEuVOVTAI Ol
KaOeTeg eubeieg Toug AB kai BI'. To
O 1catréxel amod TIC KopuPég A kail B
0@OU OVNKEI OTN MECOKABETO TNG
mTAgupacg AB, dnAadn OA = OB.
Etriong OB = OI', apou 1o O avAKEl
OTn MECOKABETO TNG TTAEUpPAC BI'.
Etropévwg 1oxuel o611 OA = O,
omroTe To O Ba avnKel Kal oTh
MECOKAOeTO TNG Al'. Apa, 0 KUKAOG
(O,0A) Ba digpxeTal ATrd TIG TPEIG
KOPUPESG TOU Tpiywvou ABI kai
£ival O TTEPIVEYPAMMEVOG KUKAOG
TOU TPIYWVOU.



e O EYYEYPAUHUEVOC KUKAOC
TPIYWVOU

‘Evag AAAOG ONUAVTIKOG KUKAOG
BPIOKETOI OTO ECWTEPIKO TPIYWVOU
KOl EQATTTETAI KOI OTIG TPEIG TTAEUPECS
TOU. Oa atrodeiouue OTI YIa KAOE
TPIYWVO UTTAPXEI KUKAOG HE TNV
1010TNTA AUTH. O KUKAOG QUTOG
AEYETAI EYYEYPAHHEVOC KUKAOG TOU
TPIYWVOU KOI TO KEVTPO TOU, TO
oTroio AéyeTal EYKEVTPO, Oa €ival TO
ONMEIO TOUNG TWV OIXOTOHWYV TWV
YWVIWYV TOU TPIYWVOU.

A
4




O1 31XOTOHOI TWV YWVIWV EVOG
TPIY®WVOU di1EpYXOovVTal ano To idio
ONMEIO, TO ONOIO EIval KEVTPO
KUKAOU NOU EQANTETAI KAl OTIC
TPEIC NAEUPEC TOU TPIYOVOU.

Anodsi&n
‘EoTtw Tpiywvo ABI kal o1 d1XOoTOHOI

A
BE ka1l 'Z Twv ywviwyv TOoU B KaI F
avTtiotoixa. O1 BE kai I'Z TéyvovTal
og onueio | apou

no oo BP A
EBIr+ZIrB = 2 > <B+F< 2L .

(§ 4.2 - NpoTaon IV)

To | wg onueio TNG OIXOTOMOU TNG B
Ba 1IcatréExel atrd TIG TTAEUpPES TS BA
Kai BI', donAadn IA = 10. AvaAoya 1o

i i . A
| 0a 1IcatTEXElI ATTO TIG TTAEUPES TNS T,



onAadn IO = IN. ETropévwg 10 |
IcaTTEXEI aTTO TIG AB Ko Al kKai Oa

aVNKEI oTN OIXOTOMO TNG ywviaga .
TeAIKA, TO | €ival TO ONMEIO TOMNG
KOl TWV TPIWV OIXOTOMWYV TOU
TPpIywvou. Mg kévrpo 1o | KOl aKTiva
TNV Kolvl atroéocTaon Tou | atrod 1i1g
TTAEUPEG TOUu ABI, ypda@eTal KUKAOG
TTOU EQATTTETAI KOl OTIG TPEIG
TTAEUPEG TOU TPIYWVOU.




E®PAPMOIH Ol napeyyeypapHEVoOI

KUKAOI TPIY®WVOU
H 1010TNTA TWV ECWTEPIKWYV OIXOTO-
MWV EVOC TPIYWVOU vVa dIEpYXOVTal
aT1rod 1O i010 ONUEiIo IOYUEI KAl OTaV
Bewpnooupe OUO EEWTEPIKES KAI i
EOWTEPIKN OIXOTOMO TOU TPIYWVOU.
O1 TpEIG AUTEG OIXOTOMOI TEMVOVTAI
O€ ONUEIO TO OTTOIO Eival KEVTPO
KUKAOU TTOU EQATTTETAI OTN Mid
TTAEUPA TOU TPIYWVOU KaI OTIC
TTPOEKTACEIS TWV OUO AAAwYV. O
KUKAOG auTOC AfyeTal
NAPEYYEYPAHHEVOC KAl TO KEVTPO
TOU NAPAKEVTPO TOU TPIYWVOU. Z€
KABE TPIywvVo UTTAPXOUV TPid
TTAPAKEVTPOA, TA OTTOId
oupBoAifoupe lg, Ig, Iy, KOl KATA
OUVETTEIO TPEIG TTAPEYYEYPOAMMEVOI
KUKAoI (ox.170a,p).




O1 O31XOTOHOI BUO EEWMTEPIKWV
YWOVIOV EVOC TPIYWVOU Kal N
NUIEUOEIa Nou JIXOTOHEI TNV TPITN
YWVIia TOU TPIY®VOU dIEpYovTal
ano 10 010 ONMEIO, TO OMNoIo Eivdl
KEVTPO KUKAOU NOU EPANTETAI OTN
Hia NAEUPA TOU TPIYWVOU Kdl OTIC
NPOEKTACEIC TWV U0 AAAWV.
Anodsi&n

A

2xnua 17a



2xnua 178

Ac Bswpnooupe TIG dIXOTOMOUG BX

Kai Iy TWV OUO0 £EWTEPIKWV YWVIWV
A V 4
Bes Kal [ ¢ avTioTOIXA, TOU

Tpiywvou ABI. O1 Bx ka1 I'y

TEMVOVTOI OE ONMEIO |y, a@OU ICYUEI
OTI:



A A
xBr+yfp =B Tet_

I\+I\
oL - BfL 5

To l4 1icatrexel amro tn Bl kal Tnv
mTPoEKTaoN TNS AB, KaBw¢ Kal atro
TNV TTPOEKTACON TNG Al'. ETTONEVWG

A
OVRKEI 0TN OIXOTOMO TNS YWwviag A,
a@OU ICATTEXEI ATTO TIG TTAEUPEG TNG.

EpwTnosic Karavonong

1. i) Mwg ovopadovTal ol YwVieg O
Kal B TOU TTOPOKATW OXAMATOG; TI
OXEOT £XOUV HETAEU TOUG;

if) T 1oxUEl yIA TIG YWVIEC Y Kal O;



Y

B
2. Na egnynoete yiati n AB civai

TTAapAAANANn Tng NA.
A B

65°

I A
245°
3. Av w =120° - 8 ka1 ¢ = 60° + 0 va
£ENYNOETE yiaTi xx'/lyy'.

W



4. Na ava@pepeTe TEVTE (5) TPOTTOUG
Yia va atroOeioue OTI OUO gUDEieg
gival TrTapaAAnAsg.

5. AUO 0&EieC YWVIEG TTOU £XOUV TIG
TTAEUPEG TOUG TTAPAAANAEG gival:

1) CUMTTANPWHMATIKEG,

1) 10€G,

1) TTOPATTANPWHATIKEG,

IV) KAOVEVA ATTO TA TTOPATTAVW.

Na OIKaIOAOYNOETE TNV ATTAVTNON
(oo (of

Aoknoeic Epnedmonc

1. Aivetal 1I000KeAEG Tpiywvo ABIN
Kal guBegia € TTapAAANANn TTPOG TN
Baon Tou BI', TTou T€uvel TiI¢ AB Kai
Al ota A kai E avrioToixa. Na
aTtrodeifeTe OTI TO TPiywvo AAE gival
ICOOKEAEG. A

2. AiveTal ywvia xQy Kal onueio A
TNG OIXOTOMOU TNG. AV N TTAPAAANAnN
a1ro 10 A TTpOg TNV OX TEMVEI TNV



Oy oT1o B, va atrodeiere 0TI TO

Tpiywvo OAB civai AloooKeAég.

3. AiveTal ywvia XxQOy Kai n
O1xoTouog TnG OA. Ao onueio A
TNG Oy PEPOUME TTAPAAANAN TTPOG
TNV OA TTOU TEMVEI TNV TTPOEKTACT
TNG OXx oT1o B. Na atrodeiete OTI
OA = OB.

4. Aivetal ICOOKEAEG Tpiywvo ABI
(AB = Al') kal onueio A TnNG TTAEUpAg
AB. Av o0 KUKAoG (A,AB) Tépvel TN
BI' oto E, va atrodei¢ete 611 AE//AT.

5. 2TIC TTPOEKTACEIG TWV TTAEUPWV
BA, I''A tpiywvou ABI Traipvoupe
avTtioToIxa Ta TuAuaTa: AA = AB kai
AE = Al'. Na atrodei¢eTe 611 AE//BT.

6. Aivetal kUkAog¢ (O,p) ka1 M To
MEoO Xopdncg Tou AB. Pépoupe

Ox .LOM. Na atrodeig¢ete 611 Ox//B.



AnNoOOJEIKTIKEC ACOKNOEIC

1. AiveTal 1I000KeAEG Tpiywvo ABIT
(AB = Al') ka1 n di1apecog Tou AM.
Pépoupe MNx LBl TTpog TO NUIETTI-
TEOO0 TTOU OEV AVNKEI TO A Kal
TTaipvoupue o€ autn TuRua NF'A = AB.
Na atrodeigete 011 n AA givai

OIXOTOMOG TNG YWViOG M,IA\\ I.

2. Aiveral Tpiywvo ABI kai n
O1xoTopog Tou AA. AT TNV Kopu®n
B @épouue BE//AA 1TOU TEUVEI TNV
mpoéktaon TN NA oto E. Na
atrodeiiete oTI EI' = AB + Arl'.

3. Aivetal Tpiywvo ABIT ye AB < Al
KAl N ECWTEPIKN OIXOTOMOC TOU AX.
A1 TnV Kopupn B pEpoupe BA//IAX
mTou TEuVElI TNV Al oto A. Na
atrodeigete OoTI Al = Al - AB.

4. Ard 10 EyKevTpo |, Tpiywvou ABIN
PEPOUNE eVBeia TTapAAANAN Tng BI

mTou TEuveEl Tic AB kail Al ota onueia
79/ 82-83



A kal E avTtioToixa. Na atrodeigere
oTi AE =BA + TE.

5. A1To 10 £YyKevTpo | Tpiywvou ABI
pépoupe IA//AB kai IE//AT. Na
ATTOOEICETE OTI N TTEPIMETPOG TOU
Tpiywvou AIE icoutal pe tn BT

A

B A E I

ZUvOeTa Osuara

1. Aivetal Tpiywvo ABI, n d1XoT16-
MOC TOU BA KaI N EEWTEPIKA
OIXOTOHMOG TOU BX. Osewpoupe duo
onueia E kai K tng mAeupdcg AB. Av
0 KUKAo¢ (E,EB) Tépvel Tn BA o10 Z,
EVW 0 KUKAOG (K,KB) Tépvel Tn Bx
oto M, va atrodeigete oT1 EZ//MK.




2. ATTé Ta AKpOa EUOBUYpaAUUOU
TuRMaTOG AB @pEpoupe TTpOG 1O i010
NUIETTITTEOO OUO TTaAPAAANAEG
nUievBeieg Ax kai By. NMaipvoupue I
TUXaio onueio Tou AB, Kal OTIG

AXx,By Ta onueia A kal E avrioToixa,
woTte AA = Al ka1 BE = Bl'. Na

ATTOOEICETE OTI N YWVid AIF\E givai
opon.

3. ATTO TO TTAPAKEVTPO I TPIYWVOU
ABI ye AB < Al pépoupe
TTAPAAANAN oTtnv AB, TTOU TEUVEI TIG
mTAeupég BIM kai Al ota onueia A kai
E avrioToixa. Na atrodeigeTe OTI

AE = AE - BA.

4. Aivetai Tpiywvo ABI ue AB < Al
Kal M onueio TnGg TrAsupdacg Bl'. Amro
T0 M @Epoupe TTApAAANAN TTPOS TN

A
oi1xoTtouo AA TnG ywviag A, TTou
TEMVEI TIG AB kail Al ota onpeia E

Kal Z avtioToiXd. Na atrodeigete OTI:
81 /83



1) To Tpiywvo EAZ gival ICOOKEAEG.
1) BE + 'Z = ota0gpo.
1) Av M pyeoo tng Bl TOTE:

Q) BE:rz:Ar;AB,
B)AE:AZ:AréAB.

ﬁ.\G AGPOICHA YOVIXV TPIYWVOU

H TrTapaAAnAia emITPETTEI va
METOAPEPOUME TIGC YWVIEG EVOG
TPIYWVOU, WOTE VA £XOUV KOIVA
KOPU®PN MIO OTTOIOOATTOTE KOPUPNR
TOU TPIYWVOU KaI va oxnuartiouv
guleia ywvia (ox.18). ‘ETol
MTTOPOUUE VO UTTOAOYIOOUE TO
AOPOICHA TWV YWVIWV TOU
TPIYWVOU.



\B '
2xnua 18

To afpoiIoHa TWV YOVIWOV KAOE
TPIYWVOU gival 2 opOEC.

AnodeiEn
ATTo Jia Kopu®@n, TT.X. ThV A,
pEpoupe evBeia xy//BI'. ToTe

A

w= é (1) ka1 @ =T (2), wg evrog Kal
EVAAAGE TWV TTAOPAAANAWY XY KAl
Bl pe tépvouoeg AB kai Al

AVvTIioTOIXO.
83 /83



ANMG W + A + @ = 2L (3).
AT1ro TIG (1), (2) Ka1 (3) TTPOKUTITEI OTI
A A A
A+B+ T =2L.
i) KaOe eEmTEPIKN YWViIa TPIYOVOU
gival ion HE 1o abpoicua Twv duo
AnEVAVTI EOWTEPIKWV YWVIOV TOU
TPIY®WVOU.
ii) Av duo Tpiywva £xouv duo
YWVIEG I0EC, Hia NPo¢C Hia, EXouv
Kdl TIC TPITEG YWVIECG TOUG IOEC.
iii) O1 0E€leC YWVIECG EVOC
opBoywvVviou TPIYWVOU Eival
CUHNANPWHATIKEC.
iv) KaOe ywvia 100nAgeupou
TpIy®vou gival 60°.
AnodsiEn ,

|) ‘Exoupe A+B+F 2L Kai
A
F£§+ ' = 2L, otmrote




A A A A A A A A
A+B+T =Tg+I'n Ne=A+B

1) -1v) NMpoeavn.

A )
AN
I'sg
8 r X,

ﬁ.\7 FwVIEC HE NAEUPEC KAOETEG

AuUo OEEIEC YWVIEC NMOU EXOUV TIG
NAEUPEG TOUG KAOETEC ival I0EG.

AnodsiEn A
‘EoTw 01 ywvieg XOY = w Kal

x'6'y'= ¢ e Ox_L O'x' kan Oy_1 Oy
Ta Tpiywva OAI kai O'BI" éxouv



A A A A
A =B =1L kai =0
(kaTakopupnv).

Apa Ba £xouv Kal TIG AAAEC YWVIEC
IOEG, OTTOTE W = .

i) Auo apuBAEIEC YOVIEG NMOU EXOUV
TIC NAEUPEC TOUG KAOETEC gival
I0EG.



i) AUO YWVIEC MOU EXOUV TIG
NAEUPEC TOUG KAOETEC aAAa n pia
gival o&sia kai n aAAn auBAeia
gival napanAnpPwWHATIKEC.
Anodsi&n

1) Mpaypari, (ox. 20) eival 0 + w =2L,
0'+¢@=2L, omoTE 0 =0', dpoU W = .
INMpayuari, (ox.20) €ival 8 + w = 2L,
oroTeE 0 + @ = 2L, aou w = .

ﬁ.?; ‘AGpOICHA YOVI®V KUPTOU
V-Y®VOU

Ac BewpNOOUUE KUPTO TTEVTAYWVO
ABI'AE ka1 O Tuxaio ECWTEPIKO
onuEio Tou. Av evwooupue To O ue
TIG KOPUPEG TOU TTEVTAYWVOU,
oxnuari¢ovral TTEVTE Tpiywva. To
AOPOICHO TWV YWVIWV KABE
TPIYWVOU gival 2 0pBeg. ‘ETol TO
A0POoICHA TWV YWVIWV KAl TWV
TTEVTE TPIYWVWYV gival (2-5) opBEa.



Av a@aIPECOUME TO GOPOICHA TWV
Y(A)Vl(bv A1+ A2+A3+A4+A5 =4 opﬁég,
0a peivel To ABPOICHA TWV YWVIWYV

TOU 1T£VTayu'ovou OnAadn:
A A A

A+B+F+A +E =(2 *5-4) opbcc.

2xnua 21

Ouola, av To KupTtd TTOAUYWVO £XEI
V TTAEUPEG KOl EVWOOUME TO O ME TIG
KOPUPEG TOU oXnMaTiovTal v
TPiywva. To aBpoIoua TWV YWVIWV
TWV V TPIYWVWV gival 2v opBEc. Av
APAIPECTOUNE TO AOPOICHO TWV



A A A A
vywviwy O1+05,+03+ ... +0s=4

OpPOEC EXOUME:

A A A A

Ar+ Ax+Az+...+A, = (2v-4)
op0EG.

KaraAn&ape Aoinov oTo
CUHNEPACHA OTI NPENEIL:

To a6poioud TWV YOVI®V KUPTOU
V-y®VOU vda gival 2v - 4 opOEc.

AL Avr )




A2 A5
A,
A3
A A
2xnua 23

AAAN anodei&n. Ag BswpROoOUNE
KUPTO TTOAUYWVO A AL... A, HEV
TTAEUPEG KOI OG PEPOUHE ATTO MIA
KOpu®Pn Tou, Tr.X. TNV A1 OAEG TIG
dlaywvioug tTou diEpxovTal atro
auTh. 'ETo1 TO TTOAUYWVO dlaipeiTal
OE V - 2 TPIiyWVA, YIOTI OE KOBEUIA
aTTO TIG TTAEUPEG TOU, EKTOG TWV
A1A> kal A{A, TTOU OIEpXOVTAI ATTO
TNV Kopu®n A1, AVTIOTOIXEI EVO
Tpiywvo. ETeidn 1o ddpoioua Twyv



YWVIWV TWV V - 2 TPIYWVWV Eival
2(v - 2) =(2v - 4) opBeg Kal IcoUTAI
ME TO AOPOICHA TWV YWVIWV TOU
TTOAUYWVOU, TTPOKUTITEI OTI:

To a6poioud TWV YOVI®V KUPTOU
V-y®VouU givail 2v - 4 opOEC.

To a0poioHa TV EEMTEPIKOV
YOVI®V KUPTOU V - YOVOU Eival 4
opOEc.

AnodsiEn

‘Exoupe

A A
( A1£§ + A =2L
A A
A2£§ + A, = 2L
< ee aen = ... TTPOCOETOUUE

KATA MEAN
OTTOTE:




A A A
(A1£§ + A2£§ t...F Avs&) T

A A A ]
+ (A1 +A+...+Ay)=2vL R}
A A A
(A1a§ + A2£§ ..+ Avaf,) T
+(2v - 4)L = 2vL R
A A A
A1£§ + A2£§ + . + Avag — 4L

S




EOAPMOIH 1n

Oewpoupe Tpiywvo ABI ka1 TN
OIXOTOHO AX TNG EEMTEPIKNG

vywviac A Tou Tpiywvou. Na
anodeixOei OTI TO TPIYWVO Eival
ICOOKEAEG , AV Kal HOVO av

Ax // BI.

AnodsiEn

| A A
() AvB=yT1oTeB=T = Ww.

A A A

'S\)pwg Agc =B + I = 2w, otroTe
A A A
7£§=wr’]A1=l'=w.Ap0(



Ax/IBI', apou oxnuartiouv duo
EVTOG KOl EVOAAAQSE YWVIEG IOEG.

.\ A
(IAv Ax/IBI' Tote A1 =T (WG EVTOG
A A
EVAAAAQS) Kal Ao = B (WG evTOg EKTOG

A A
Kal £TTi To QUTA PEPN). Apa B =T

A A
(aeoU A1 = Ay), oroTE B = .

EOAPMOIH 2

2€ Tpiywvo ABIT (pEPOULE TIG
EOWTEPIKEC KAl EEWTEPIKEC
OIXOTOHOUG TV YWVIWV TOU

A A

B ka1 I'. Na anode&ix0si oTi

(i)H yovia Tov duo EGwTspIK(RV
A

dixoTOHWV €ival ion pe 90° + >

(ii) H yovia piag EOCWTEPIKNG Kal
HIaG EEWTEPIKNG OIXOTOHOU Eival



A

. A
|0' E = =
nu >
(iii) H yovia Tov dU0 eEWTEPIKWV
A
SIXoTOH®V €ival ion Pe 90° - % :

Anode&ién
O1 EOWTEPIKEG OIXOTOMOI TEYVOVTAI
OoTO £YKEVTPO |. O1 EEWTEPIKEG

OIXOTOMOI TWV ECWTEPIKWYV YWVIWV
A A
B ka1 [ TEyvovTal OTO TTAPAKEVTPO

A
lq KO N EowWTEPIKN O1XOTOHMOG TG B

A
ME TNV €EWTEPIKN OIXOTOMO TNG I
TEMVOVTOI OTO TTAPAKEVTPO |g.

(1) Ao 10 Tpiywvo BII' TTaipVOUE:

A A A
BIlfr+B;+[ = 180° r']

A A A
BII = 180° - B1- F1 ﬁ



A 0 )
BIIr =180 - - N

A
BIF =90° + 90°- — - —AR

A
A
BIM = 90° + &

N

A B T
o — + — +—=190°). (1
(eTre1dn > 5 TS ). (1)




(I H eCWTEPIKN KAl EEWTEPIKN
OIXOTOMNOG MIOG YWVIOS TEMVOVTAI
kalera. ‘Etol oto Tpiywvo Il

A A A
givau: [ =90° kai BIF =90° + I (2)
(WG EEWTEPIKN YWVia).

A0 TIG (1) K1 (2) TTPOKUTTTEI OTI

I. =2 . (3)

(il1) Opola oTo Tpiywvo I4Blg eivai
A A A

B =90° omodre Iy + Ig = 90° Ry

A A

lo =90° - 15 . (4)

AT10 TIG (3) Kai (4) TTPOKUTITEI OTI

A
Ia=90°-7.



A2KH2EIZ T'IA AY2H
EpwTnosic Karavonong

1. Na UTTOAOYICETE TN YWVIA W OTO
TTAPAKATW OXNMA.

W
o
£0°  \120

2. Av AB = AT ka1 'x d1xoTOMOG TNG

A
Alr'A, va UTTOAOYIOETE TN YWVia ¢
(BA. oxnua).

Ay

55°
B r A




3. YITApXEI KUPTO V-YWVO TETOIO,
WOTE TO AOPOICHA TWV ECWTEPIKWV
YWVIWV TOU VO I00UTAI ME TO
AOPOICHA TWV ECWTEPIKWYV YWVIWV
TOU;

4. Na e€nynoeTe yiaTi av Eva
ICOOKEAEG TPIYWVO EXEI MIO YWVid
60° gival 1I060TTAEUpO.

5. To GBpOICHA TWV ECWTEPIKWV
YWVIWYV £VOG TPIYWVOU Eival:

a) 180° B) 270°

y) 360° 5) 540°

£) KOVEVA ATTO TA TTOPATTAVW

Na OIKAIOAOYNOETE TNV ATTAVTNON
0aG.

Aoknoeic Epnedmonc

1. 2£ opOoywvio TPiyWwVO IO YWwVid

TOU gival ion JE TA % MIOG AAANG

vywviag Tou. Na uttoAoyioBouv 6Aeg
Ol YWVIEG TOU (OUO TTEPITITWOEIG).



2. 2& 1I000KEAEG TPIYWVO

; A B
ABI (AB = All) eival A = =

Av | TO EYKEVTPO TOU TPIYWVOU VA
A
utroAoyioOei n ywvia BIT'.

(Epapuoyn 2 - § 4.8)
A
3. 2& Tpiywvo ABI n ywvia A givai

TPITTAACIA TNG YWVIAG g Av

s = 144° va BpeBei To €idog TOU
TPIYWVOU WG TTPOG TIG TTAEUPEG TOU.
4. Aivetal opBoywvio Tpiywvo ABI

A
(A = 90°) kai To Upog Tou AA. Na

A A A
atrodeigete o1 B = AAI ka1 [ = AAB.
5. 2TO TTAPOAKATW CXNMA Eival:

A
AB = Al' = AB ka1 XAl = 108°. Na
utToAoyioBei n ywvia A .



108°

A+ T

6. 210 TTOPAKATW OXAMA Eival:

A
A =90°, AA dixotopog, AE//AB. Av
A

n ywvia B gival 20° peyaAutepn atrod

A
TN I va UTTOAOYICETE TIC YWVIEC W
Kol @.

A

¢

A



7. To GBpoIoCHO TWV YWVIWV KUPTOU

TToAuywvou gival 900°. Na BpeBei To
TTANBOG TWV TTAEUPWYV TOU.

AnNoOOJEIKTIKEC ACOKNOEIC
1. 2& Tpiywvo ABI €ivai

A A
_ (0)

Na atrodeigete 0TI AB = AF

2. Aivetai Tpiywvo ABI pe B > F Kal
n 6ixotopog Tou AA. Na atrodeigete
OTI

A A A A
1) AAlM - AAB=B - T,
A A

||)AAB 90° _BZF’
Ao BF
AAl =90 -T.



A A
3. 2e Tpiywvo ABIr ueB>T
PEPOUME TO UWoc AA Kal
Tn O1xoTouo AE. Na atrodeigete OTI
A A
B-TI

2 A A
4. Av o1 dIXOTONOI TWV YWVIwWV A, B
KUPTOU TETPATTAEUpOU ABIA
TEMVOVTAl o€ onueio E, va

A A
A

atrodeigeTe 6011 AEB = r ; A .
5. Ao Tu)xaio onueio A Tng Baong
Bl' icookegAoug Tpiywvou ABI
pépoupue Tn AE_L Al'. Na atrodeiere

A A
oTI A = 2EAT.
6. ¢ opOoywvio Tpiywvo

A
ABI (A =90°) To Uypog Tou AA Kai h
OI1xoTOHMOG TOU BZ TEMVOVTAI OE

A
AAE =




onueio E. Na atrodeigeTe o011 TO
TPiywvo AEZ sival ICOOKEAEG.

7. Aivetal opBoywvio Tpiywvo ABI

(A = 90°). H 31X0TOMOC TNG YwViag ’é
TEMVEI TNV Al 010 Z KOI TNV KABETN
otn BI' oto onueio I, oto H. Na
atrodeigete oT1 ZIT = NH.

2UvOeTa Ospara

1. Aivetal 1I000KeEAEG Tpiywvo ABIN
(AB = AI') ka1 Tuxaio onueio A Tng
TTAEUpdc AB. 2TnV TpOoEKTAON TNG
A TTpOG TO A, TTAIPVOUNE TUNMO

AE = AA. Na atrodeifere 6T1 AE_LBT.

2. Aivetai Tpiywvo ABI pe % > Ill KOl
n 61xotopog Tou AA. ATré Tnv
Kopupn B @Eépoupue gubeia KABeTn
otnv AA, tTou T€uvel Tnv Al oto E.

A A

Na atrodeifeTe OTI Eé\r _B-T _




3. 2& opOoywvio Tpiywvo ABI'
TTPOEKTEIVOUUE TNV uTroTEivouoa I'B
Katd TuRua BA = AB. Pépoupe
Kabetn otn BI' oto onueio I kKai
TTAiPVOUHUE OE AUTH -TTPOG TO HEPOG
Tou A- Tunua IN'E = Al'. Na
aTrodEigeTE OTI TO onuEia A, A, E
gival ouveuBeiaka.

4. Aivetal ICOOKEAEG Tpiywvo ABI
(AB = AI') ka1 To Uyog Tou BA.
®époupe AH L AB, TTou Tépvel TNV
mpoékTtaon TnS Bl oto E. Na
ATTOOEIEETE OTI:

) BA = AE, i) BI" > TE.

5. 2& Tpiywvo ABI, TTpoeKTEiVOUUE
Ta Uyn Tou BA kai IE, 1rpog 10
MEPOGC TWV KOPUPWYV KOl ETTI TWV
TTPOEKTACEWYV TTAIPVOUME TUAMATO
BZ = Al kai 'H = AB avTioToixa. Na
ATTOOEICETE OTI

1) AZ = AH, i) AZ_LAH.



6. Ocwpoupue TeTpatrAcupo ABI'A pe

A A
A > T Kal ovoualouuE ¢ TNV OgEia
YWVId TWV OIXOTONWY TWV YWVIWV

A A
B ka1 A. Na atrodeigeTe OTI

A A
A-T

2
7. AvUo emTireda kKaromrTpa K4,K>
gival Kafeta. PwTEIVA OKTIVA O
TTPOOCTTITITEI APXIKA O0TO K1 KOI HETA
TNV avakAaon oto K, eCEpXeTaI
KAaTd TNV akTtiva B. Ti
TTopEia 6a akoAouBnoe«l,
O& oXEoNn ME TNV APXIKN
OKTIVO O;

K1

w,/ o

(p:

B
P

K>



FTENIKE2 A2KH2EI2

A
1. Aivetan Tpiywvo ABIM ue A = 60°
Kal ol dixotopol Tou BA kai N'E. Na

ATTOOEICETE OTI BAF = FEA.
2. Ocwpoupe 1I00TTAEUPO TPIYWVO
ABI’ (AB = Al' = BI'= a) kal Ta
onueia A kal E Twv TTAEUpWYV TOU
AB ka1 BI' avTtioToixa, woTe

1

AA=BE=—aq.
3

Na atrodeifete 611 AE_LBFT.
3. Aivetal opBoywvio Tpiywvo ABI

(A = 90°) ka1 n dixoTéuoc Tou AA.
®époupe Ax_L BIM, TTOU TEPVEI TRV
AB oT10 E kail Tnv rpoéKkTOach TnG Al
ot1o Z. Na atrodeigete 011 BE = ZTI'.

4. Oswpoupe TeTpatrAeupo ABIA ue

A A
A=T=90° ka1 Bl =TA. ZTnVv
TPOEKTAON TNS AA TTaipVOUE



TuAMa AE = AB. Na atrodeigeTe OTI
Al 1 TE.

5. Aivetal Tpiywvo ABI ye AB < AT
Na atrodeigeTe OTI:

1) To Upog AA = uy oxnuaTidel ME TN
MIKPOTEPN TTAEUPA MIKPOTEPN
ywvia.

1) H diduecog AM = py oxnuaTidel
ME TN MIKPOTEPN TTAEUPA
MEYOAUTEPN YWVid.

111) TO UYPOG Uy KAl N OIAMECOG Mg
BpiokovTal EKATEPWOEV TNG
oi1xotopou AE = §,.

6. Tpeig KUKAOI pe KEVTPpA K, Ko, K3
gQpatmTovral eSwrtepika ota A,B,I".
Na atrodeiere OTI O
TTEPIYEYPOANMEVOG KUKAOG
TOU Tpiywvou ABI eivai
EYYEYPOAUHEVOG

o1o TPpiywvo K K>Ks.

1\



7. Oewpoupue Tpiywvo ABI, Tov
EYYEYPOAUMEVO KUKAO TOU (l,p) KO
TOV TTOPEYYEYPOAHUMEVO KUKAO TOU
(lo,Pa)- Ovoupaloupue AE,Z kai
A'E'.Z' Ta onpueia eraeng Twy (l,p)
Kal (Iq,pa ME TIG EUBEieg BI',F'A,AB
avTioTolXd. Na a1rodEISETE OTI:

) AZ=AE=T1-q,

BA=BZ=1-8,

'A =TE=71-Yy,
1) AZ' = AE' =T,
)zZZ'=EeEg'=a,

AA'=( - .



ApaoTnPIOTNTEG
1. Na CUNTTANPWOETE TOV TTiVAKA
YO KUPTA V-YWVA.

apiOudc dGOpoiopa  GOpoIoHa
TTAEUPWY  YWVIWV | EEWTEPIKWYV

KUPTOU YWVIWV
V-yWVOoU KUPTOU
V-ywvVvou
4 |
5
6
/
2V - 4 opOEg| 4 opBig
v

1) TiITTapaTnpPEITE YIa TO ABpoIcCua
TWV YWVIWV KUPTOU V-YWVOU;
E¢apTaTal atmo Tov apiOuodé Twv




TTAEUpWV Vv; TI 1IOYUEI owv
QUEAVETOI TO V;

1) TI TTApATNPEITE VIO
TO GOpoioua Twv
ECWTEPIKWYV YWVIWYV
KUpTOU V-Yywvou. Na
OXOAIQAOCETE TN OXEON |
TOU ME TOV OPIOuO TWV nAaupwv V.
2. Na KATOOKEUAOETE OUO YWVIEG UE
TTAEUPEC TTAPAAANAEG (3 TTEPITTTW-
o€iC). Na e€eTAOETE TI ICYUEI YIA TIG
OI1XOTOMOUG TOUC (TTapAAANAEg,
KAOETEG KTA.)

Na kaveTre 10 i010 yIa OUO YWViEG ME
TTAEUPEG KAODETEG.

Epyaocia

Na UTTOAOYICETE TIC YWVIEC ICOOKE-
Aoug Tpiywvou ABIT (AB = Al'), To
OTroio gival duvaTov va XwploOei o€
OUO aAAQ ICOOKEAN TPIYWVA.




Ynodei&n: H subcia Trou xwpilel To
ABI o€ duo 1I000KeAN TPiywVA
TTPETTEI VA OIEPYETAI ATTO I
Kopu®pn Tou Tpiywvou. Na
OIOKPIVETE OUO TTEPITITWOEIG:

1) ME evBeia AA atTd TNV Kopupn A.
I1) e euBeia BE amrd tnv kopupn B.

I2TOPIKO ZHMEIQMA

H Ozwpia TV napaAAnAwv
'@\ To aiTnua Tou EUKAEidN.

g 2710 BIAio | Twv «ZT1OI-

' Xeiwv» Tou 0 EuKAEidNG |
kd opilel wg TTOPAAANAES «TIC |
guBegiec eKeiVEG TTOU | BpioKoVTaI
OTO i010 £TTITTEOO KAl TTPOEKTEIVOE-
VEG ETT' ATTEIPOV KAl ATTO Ta OUO
MEPN [ O ocuvavTWVTAl OE KAaVEVA
atr’ auta» (Opiopgog 23). ANECWG
META OIOTUTTWVEI "TTEVTE AITAMOATA,
TA TEOOEPA TTPWTA ATTO TA OTTOoId




EKQPACOUV TIG BACIKEG 1I010TNTEG
TWV YEWHETPIKWY KATAOKEUWYV HE
Tn fondeia Tou Kavova Kal Tou
O1aBATN, EVW TO TTEUTTTO
ATTOPAIVETAI OTI:

«Eav yia guBegia TTou TEUVEI OUO
gubeiec oxnUATICEl TIG EVTOC KAl £TTI
TO QUTA MEPN YWVIEG MIKPOTEPEG
a1rd OUO 0pBEg, TOTE OI OUO gUDEiEC
TTPOEKTEIVOUEVEG ETT’ ATTEIPOV
OUVOVTWVTAI OTO NEPOG TTOU Ol
OXNMOTICOMEVEG YWVIEG gival
MIKPOTEPEG ATTO OUO 0pBES» (AiThHO
V).

To aiTnua auTo ATTOOEIKVUETAI
I000UVOHO ME TIC EENG TTPOTACEIG:
(E1) YTrapyel eufeia a kal onueio A
EKTOG QUTNG TETOIO, WOTE ATTO TO A
OlIEpXETAI pia povadIKn guBegia TTou
O&Ev TEUVEI TNV Q.

(E2) YITapxel TETPATTAEUPO ME
TECOEPIC OPOEC YWVIEG.




(E3) To dBpoicHa TWV YWVIWV
TUXOVTOG TPIYWVOU IoouTal uE dUO
op0EG.

(E4) YTrapyxel Tpiywvo, To abpoicua
TWV YWVIWV TOU OTTOIOU VO 1I00UTAl
ME OUO OpBEG.

(E5) Av pia guBeia Tépvel dUO
TTAPAAANAEC €UBEiEg, OI AVTIOTOIXEG
YWVIEG €ival I0EG.

(E6) Ta onueia TTOU KEiVTAl TTPOG TO
010 HEPOG aTTO OEOOUEVN gUBEia KAl
o€ Mia KOl TNV AQUTH a1TTO0TOON,
oxnuartiCouv gubeia.

(E7) Av pia geuBeia TEpvel OUO AAAEG
gUOEIEC KAl AUTEG ATTOKAIVOUV N Hid
a1rd TNV AAAN a1rd TO Eva NEPOG,
TOTE ATTO TO AAAO MEPOG
OUYKAIVOUV.

(E8) Y1mrapyxouv opolia Tpiywva.

(E9) Ymrapyouv Tpiywva HE

00 00NTTOTE HEYAAO MEYEDOG.




(E10) 'EocTw a Tuxouoa gubeia kai A
ONMEIO EKTOG AUTNG. TOTE OTO
EITTEDO TTOU OpPICETAI ATTO TNV
guBeia a Kal To onuEio A UTTAPXEI
OXI TTEPICOOTEPES ATTO Mia guBeia
TTOU JIEPYXETAI ATTO TO ONMEIo A Kl
Oev TEMVEI TNV gVBeia a (ASiwpa
TTapaAAnAiag).

To aitnua Tou EukKAgidn R Katroio
1I000UVauO TOU KaBopilel Tn puon
OAOKANPNG TNG YEWHMETPIOC KAl
OTTOTEAEI BAON VIO TA TTEPICOOTEPA
Bewpnuarta Tng EukAgidsiag
YEWMETPIAG.

H 6swpia Twv napaAAnAwv oTnv
apyxaioTnTa kai 1o Bulavrio.

Eival ifavo 1rpiv Tn d1aTUTTWON
TOU TTEUTITOU QITAMOTOG TWV «ZTOI-
XEiwv» Tou EUKAEION va utrApgav
TPooTTadeiIeg va atrodeix0ei. Opwg
ol D100£0INEC HAPTUPIEG EiVal
TTEVIXPOTATEG KAl ATTOCTIACHATIKEG.




Evocieig uttapyxouv oTa «AVOAUTI-
KA ‘'YoTepa» TOU APICTOTEAN, OTTOU
OUVOEETAI TO TTPORANMA TWV
TTAPAAANAWY PJE TNV Trpomon (E3)
O ApIOTOTEANG QOKEI

KPITIKN OTIG TTPOCTTABEIEC
MOONUATIKWYV (TTOU OgV
KaTovouadovTal) va

atrodeifouv To EUuKAEidgIo aiTnUa OTI
UTTOTTITTITOUV OTO AOYIKO O@AAUA
TNG «KANWNS TOU {NTOUMEVOU»
(petitio principi), OnAadn OTI KaTA
TNV a1TodEICN XPNOIMOTTOIOUV
TPOTACN I000UVAMN TTPOS TNV
aTrodEIKTEN. AAAN TTNYN Eival TA
«ZXOAIa yIa TIC OUOKOAIEC OTNV
giIcaywyn Tou BiAiou Tou EukAgion»
ToUu Opap Xayidu OTTou avagEpPEl
OTI «Nn AITIO TOU AGBOUG TWV UCTEPWYV
EMICTNUOVWY OTNV ATTOOEIEN AUTAG
TNG UTTO0BEO NG €ival OTI O AduBavav
UTTOWI TOUG TIG APXEG TOU PIAOCO-




@ou [OnAadn, Tou ApICTOTEAN]» KaI
TTAPOOETEI TTEVTE APXEG, TEOOEPIG,
aTTO TIG OTTOIEC ATTAVTWVTAIL.] ME
Aiyo O1a@OpPETIKN O1ATUTTWON OTA
«Puoika» Kal T1o; «lepi Oupavouy.
To TTPWTO YVWOTO £PYO TNG apXal-
OTNTAG, TTOU AIYEG MOAIG OEKOETIES
META T «ZTOIXEIO» OAVOQPEPETAI OTN
Bewpia Twv TTapaAAnAwy, givai n
XOMEVN TTPAYHOATEIO TOU ApXINAON
«lepi TTAPAAANAWYY, TTOU HVNMO-
veUel o BiIAIoypda@og IuTTV aA-
NavTiy (TT€E@ave To 993) oto «BiIAio
TNG BIBAIOYPO@IOG TWV ETTIOTN-
MWV», Hadi M€ AAAO Epya TOU
ApXIuAoN TTou diaocwonkav povo
ota ApaBikda. To BiIBAio auto ATav
mOAVOTATA YVWOTO OTOV OQUTTIT
IuTTV Kouppa (836-901), cuyypagea
OUO TTPAYMOATEIWYV OXETIKWYV HE TN
Bewpia TV TTAapaAARAWY. ZUNPWVA
ME HapTupia Tou NpOKAouU, 0 OTTOIOG




Bewpei 0TI TO aiTnua TOU EUKAEION
gival Oewpnua Kal ETIXEIPET va
owaoel pia OIKK Tou atrodeign, o
[Mooce1dwvVIog EiXE TTPOTEIVEI EVaV
OPICHO TWV TTAPAAANAWY, OI1AQO-
PETIKO OTTO AQUTOV TOU EUKAEION.
NMNapdaAAnAeg ovouadel TiC euBeieg
TTouU BpiokovTtal oTo 010 £TTITTEDO,
O& CUYKAIVOUV OUTE ATTOKAIVOUV Kl
OAEG OI KAOETEC ATTO TA ONUEIA TNG
MIOG TTPOG TNV AAAN €ival iICEG
METAEU TOUG. O OPICHOG AUTOG OHWG
BacileTal OTO ICOOUVANO AWM
(E6). O lNpOKAOG ava@pEPETAI ETTIONG
EKTETAMEVA OTIC TTPOCTTABEIEG TOU
KAaudiou lNMrToAgpaiou Kol GAAWYV
MOONUATIKWY, TOUG OTTOIOUG OEV
KOTOVOMACEl, va atTodEi¢ouV TO
EukAgideio aitnua.




I2TOPIKO ZHMEIQMA

Me Tnv atmodeign Tou EukAeideiou
AITAMATOS Ao XOANONKe 0 A1I6dWPOG
(1og ai. .X.). Zta ApaBika diatnpn-
Bnkav Kai ol TTPoCTTABEIEC KATTOIOU
Ayadvn Kal Tou ZIMTTAIKIOU TTOU OTN-
piovTal oTOV OPICHO TOU MooeIdWw-
Viou Kal, ETTOMEVWG, OTO Agiwpa
(E6). H Bsmpia Tov napaAAnAwv
ota ApaBika padnpaTika. H mpw-
TN YVWOTN TTPOCTTAfEIa atTOdEI¢NS
ToU EukAcgidgiou aiITQuaTOG OTA
ApaBIKA paBNUATIKG EYIVE OTTO TOV
aA-TCaouyapi OTO £pyO TOU
«TeAglotroinon Tou BiIAiou Twv
"ZTOIXEIWV"», TO TTEPIEXOMEVO TOU
otroiou HeTaPEPEI 0 Naoip avT-NTIv
aA-Touoi. Opwg oTnVv ATrodEICH TOU
XPNOIMOTTOIEI TNV I000UVANN TTPOG
TO ATTOOEIKTEDO TTPOTAON OTI «AV Mid
guleia TEMVEI OUO AAAEG eubBeieg £TOI
WOTE Ol EVTOG EVAAAQS YWVIES va




gival io€g, TOTE TO i0I10 ICYXUEI OTAV Ol
OUO0 gubeieg TENVOVTAI ATTO OTTOIN-
OATroTE AAAN guBgiax». O1 TTPWTEG
TTPOOCTTABEIEC AVTIKATAOTAONS TOU
EUKAEgIOEIOU AITAMATOG HE TO ACIWMA
TNG UTTAPENS «ICATTEXOVTWV Y
gubsiwv avayovtal otov aA-Naipili
Kal Tov lputrv Ziva (ABIKEVVA).

O1 dpafeg HaONUATIKOI AVETTTUEAV
OUO KUPIWG TTPOCEYYIOEIC OTNV
a1rodeIEn Tou EUuKAgidgIoU AITAHHATOG,
TTOU EYKAIVIACOVTOI OTO £€PYO TOU
OQapTrit 1TV KoUppa (908-946): Tn
YEWHMETPIKNA KAl TNV KIVNMOATIKNA
mPooéyyion. H KIvNUATIKA TTPOCEY-
Yion akoAouBgi To TTVEUNO TOU
ApY1iHAON Kal avatTTuXlnke atro Tov
lutTv aA-Xai@ay. H rpwToTUuTTia TNG
MEBOOOU TOU aA-XaiBau, Tnv oTroia
OKOAOUONoav ocuxVvad Ol YEWMETPEG
OTN CUVEXEIA, €iVal OTI UTTOBETEI TNV
UTTapEn EVOG TETPATTAEUPOU UE TPEIG




opPOEC YWwvVieg Kal ECETALEI TIG TTEPI-
TTTWOEIG N TETAPTN YWVia va givail
oécia N aupBAcia, TTpocTTABWVTAG VA
KATOANEEI OE AVTIPOAON ME TOV OPICHO
TWV TTOPAAANAWY WS «ICATTEXO-
VTWV» gVOEIWV. H YEWUETPIKA TTPO-
o£yyion avaTTTUXONKE KUPIiWG aTtro
ToVv Opap Xayidu. ZEKIVWVTAG aT1ro
TNV amodeign Tng mpotaong (E2) kai
ME OUAAOYIOHMOUG OUYYEVEIG UE
auToUG TOU lNpOKAoU, ATTOOEIKVUEI
TO EUKA£iO€I10 aiTnua Xwpic va
UTTOTTEOEI OTO AOYIKO OCQAANA TNG
«AQYNn¢ ToUu {nTOUMEVOUX. O
EYKUKAOTTAIOIOTHS PIAOCOPOG,
MOONUATIKOG Kal aoTpovopog Nacoip
avt-NT1iv aA-Touci (1201-1274) oTn
OIKN TOU TTPWTOTUTTN ATTOOEIEN TOU
ASIWMATOG TWV TTAPAAANAWY OKO-
AoubBei To U@poc Tou lutrv KoUppa
Kal Tou lutrv aA-Xai@apu, aAAa otnpi-
CeTAl O€ ACIWMA TTOU ATTOTEAEI




IOXUPOTEPN HOPPN TOU AITAMNOATOG
TTapaAAnAiag.

2Tn d1apkela Tou 130u al. cuveyido-
VTdl Ol avalnNTnoeIg atrodEIENG TOU
EukAgidgiou aitquaTog. O aA-Xavaeoi,
OKOAOUOWVTOC TTOAQIOTEPESG TACEIG
TTOU EKONAWVOVTAI OTO £PYO TOU OA-
KivTi, Tou aA-MTripouvi (973-TTep.
1050) ka1 Tou Opdp Xayidy, ouvoE-
ouv 10 TTPORBANua Tou EukAcideiou
QITAMOTOG ME TNV £VVOIA TNG €TT
ATTEIPOV OIAIPETOTNTAG TWV YEWME-
TPIKWYV HeYyEOwV. I101aiTepa O100EDO-
MEVN ATOV N Bswpia TwWV TTAPAAAR-
AwV TOU aA-AuTtrXapi (R aA-AuTTa)pei,
méOave 1o 1263). ZuyyevhG TTPOG
QUTAV ATAV N Bswpia Tou aA-
MayKpIUuTTi. ZTIC OUO TEAEUTAIEG
Bewpieg BPiOKEI KAVEIC IXVN TOU
UQPOUG TWV CUAAOYICHWYV TOU

2 IMTTAIKIOU. 2Ta TEAN TOU 130U-
apxEG 140u al. HIa AKOMO




a¢looNMEIWTN TTPOCTTABEIA YIVETAI
a1ro Tov avTt- NTiv ao-Zipadi (1236-
1311), padntn Tou aA-Touoi. Map’
OAEG TIG TTPOCTTABEIEG TTOU OKIAYPO-
enoaue ol Apafeg padOnuaTikoi
NTAV TTOAU HOKPIA OTTO TNV I0£A OTI
gival duvaTtn MIa AAAN YEWUETPIO.
ATTAwg TTpooTTafoUcav va AaTTodEi-
¢ouv 1o EUuKAgidglo aiTnua A1TO UTTO-
B<oeig TTOU BeWwpoucav TTIo TTPOPA-
VEIG. 2TNV TTOPEIA TWV TTPOCTTOOEI-
WV TOUG aTtTe€dEICav TNV IcodUValia
ToU EUuKAcgideiou aITANATOG ME
OIAPOPEC TTPOTACEIC TTOU UTTOPOUV
va OewpnBouv 1I000UVaUESG HE TO
TTEPTITO AITNHUA, KOBWC Kal TTOAAG
fewpnuaTa TTOU CAMEPA EUTTITITOUV
oT0 TTEdIo TNG YITEPPBOAIKNGS KAl TNG
EAA&ITTTIKAG MeWUETPIAG.

H 6swpia Twv napaAAnAwv oTnv
Eupwnn ano Tov 130 wg 10 180 au.
H TpwTn YVWOTA ATTOTTEIPA




a1rodeIEng Tou EukAegideiov aiTqua-
TOG OTN HECAIWVIKA EupwTtrn atra-
vTdTtal To 130 al. 6TO CUYYPOAUMO
Tou BiTéAo (Vitelo, Trepitrou 1225-
1280) «OTrTIKA» A «1POOTITIKA»
(1572). Baoikni TTnyn Tou BiTEAO
gival To €pyo Tou lutrv aA-Xaidap.
QoT1600, N ATTOOEIEN) TOU UCTEPEI WG
TTPOG TO ETITTEDO AUOTNPOTNTAG
TTOU €ixav @taocel ol Apafeg
MOONUATIKOI.

AUO AAAEC ATTOTTEIPEG ATTAVTWVTAI
TO 140 al. OTA «2ZXOAIO» TOU
epowvidn (Levi ben Gerson R\
Gersonides, 1288-1344) ka1 610
£pyo Katroiou AA@O- vooO, O OTT0IOG
gIKAdeTal OTI €ival o loTravog 1aTpog
KOl CUYYPOA@PEAG TTOAEMIKWY OpnN-
OKEUTIKWYV £pywv AAQOVCO TOU
BaAAavToAivT (1270-1346). ZTIG
apxEG Tou 160u al. n Bswpia TTapal-
AAwyv ggeTadeTal oTo « KATOTTTPO




OCTPOVOMIKO TTOU TTEPIKAEIEI TNV
avOpwITIVN coPia o& KAOE €TTIOTN-
un» Tou @. M1r. N'Kpiooykovo (1472-
1538), TToU €KdIdETOI OTN BeveTia 1O
1507. To 1574 epavieTal pia TTPW-
TOTUTTN ATTOOEICN TOU TTEUTTTOU
aitTquaTtog atro Tov KAaBio (Clavius
(Schlussel), 1537-1612) TTou g£pyalo-
Tav oTn PWUN KAl CUUMUETEIXE OTNV
gmegepyacia Tou F'pnyoplavou nue-
poAoyiou. H atmodsign tou KAaBiou
otnpilstal otnv rpotaon (E6). H
ATTO0EIEN TOU TTAPOUCIALEI OUOIOTH-
TEG ME AUTEG TOU luTrv KoUppa Kai
TOoU luTTv aA-Xai@dp, TIG OTToiEg icWG
YVWPIZE atTO OEUTEPO XEPI.

Tov 170 al. TTapaATNPEITAI KATTOIN
EVTAON TWV TTPOOTTaOEIWY OTN BEWw-
pPia TWV TTAPAAARAWY, N OTTOI0 OHWG
OtV ATTEPEPE 101AITEPA ACIOAOYOUGS
Kap1roug. Anuooisvovral To 1603
otnv M1roAovia dUo TouidIa




I2TOPIKO ZHMEIQMA

Tou MigTpo A. KataAvri (1548-1626),
T0 1658 oTnv Mida n eTedepyaocpEvn
at1ro Tov T{.A. Mmrop£AAI (1608-1679)
EKOOON TWV «2ZTOIXEIWV» TOU
EukAgidn, kai To 1680 avaAoyn
EKOOOT TWV «2ZTOIXEIWV» ATTO TOV
BitaAe T¢opvravo (1633-1711). To
1693 dONUOCIEVETAI N TTPAYMOATEIO
Tou T¢. OuwAAIGg (J. Wal- lis, 1616-
1703) «TO TTEPTTTO AITNMA KAl O
TTEMTTTOG OPICHOG TOU Bi3Aiou Vi
TOU EUKA€iON», TO OEUTEPO UEPOG
TNG OTTOIOG TTEPIEXEI METAPPAOT)
MIOG ATTOOEIENG TTOU ATTOOIOETAI
oToVv aA-Toucoi, Kal OTO TPITO
eKTIOETOI ATTOOEIEN TOU OUWAAIG,
mTou BacieTal otnVv TTpotTaon (E9),
TNV otroia Bswpei puoikn «Koivin
‘Evvoiay.

ATTo TnV TTpaypateia Tou OUwAAIG
YVWPIOTNKE ME TNV ATTOOIOOMEVN




oToVv aA-Toucoi atrodEIgn Tou
TTEMTITOU AITAMATOG O TCIPOAQMO
20KkKEP! (G.G. Saccheri, 1667-1733).
O ZaKKEPI EEKIVWVTOG ATTO TO
ICOTTAEUPO TETPATTAEUPO ME TIG OUO
o0p0BEc Tou Oudp Xayidu Kol ToU aA-
Touoi avaAuel TiG idIEG TPEIG
UTTOB£0€IG YIa TIG AAAEG OUO YWVIEG.
ATtTOoKAgigl TNV UTTO0EON TNG O&Eiag
YwViag eTeIdn Bewpei 0TI oOTNV
TEPITITWON AUTH, OTTWG KAl OTNV
TEPITITWON TNG 0PONG Ywviag
IOXVUEI TO TTEUTITO AiTnMa, ONAadn
ETTEION AVTIQPAOKEI OTA ASIWHAT
TNG OUVNOoug YewHETpPiag Tou Eu-
KAEION. TNV TTEPITITWON TNG
aMBAEIOG YWVIOG O ZAKKEPI TTPOXW-
pEi 6000 KAvVEIC AAAOG TTPIV ATTO
QUTOV OTNV ATTOOEIEN BeWPNUATWY
TNG onMEPIVAG YTTEPPBOAIKNAG
ewpeTpiag. Opwg dloAIcOaivovTag
o0& AdBog ocuAAoyIouO KATEANSE O€




AvVTI(PAON, OTTOTE CUMTTEPAVE OTI N
TTEPITTTWON TNGS 0pONG Ywviag (On-
Aadn TNG EUKAEIDEIOG YEWMETPIOG)
givail n povn duvarn.

Mo onuavTikn gival n TTPpooTTadsia
TOoU lEppavou HaBnuaTiKou
Aautrept (J.H. Lambert, 1728-1777).
—EKIVWVTAG ATTO TO iO10 TETPATTAEUPO
ToU Oudp Xayidu Kol ToOU Z0KKEPI
OTTOKAEIEI XWPiIG OUOKOAIO TNV
UTT00€E0N TNG OCEiag ywviag, oTn
Baon OTI OTNV TTEPITTTWO AUTA OUO
Ka0BeTeg oTnyv id1a eubeia TEpvovTal,
TTPAYMA TTOU, KAOTA TN YVWHN TOU,
OEV AVTIPAOCKEI OTO TTEUTITO AITNHA,
OAAG oTa UTTOAOITTA ASIWHATA TNG
lewpeTpiag Tou EukAeidn. Etriong
TTAPATNPEI OTI N UTTOBECN TNG O&Eiag
YWVIOG ICYXUEI OTNV ETTIPAVEIA TNG
o@aipac av wg eudeiec Anpoouv ol
MEYIOTOI KUKAOI TNG OPAipaG.
E¢eTalovTag TNV utro0eon NG




auBAgiag ywviag o AQUTTEPT ATTO-
O£IVUElI OKOUA TTEPICOOTEPA KOI ATTO
TOV ZOKKEPI OEWPNUATA TNG ONUEPI-
VS YTrePPBOAIKNG MewHETPIAG.
NMpoomabwvTtag va AdBel KATTola
TTAPAOOLA ATTOTEAECHUATA TTOPOOE-
XETOAI OTI O€EV €ival EUKOAO va ATTo-
KAg100¢gi n utt60eon TNG auBAciag
Ywviag. AvTiOeTa JE TOV 2ZOKKEPI,
OUTE UTTOTTITTITEI OE OCPAANA, OUTE
CUUTTEPAIVEI OTI N UTTOBEON TNG
auBAgiag ywviag odnyei o€ avTipa-
on. AvTifeTa, eK@pAaloVvVTAG KATTOIO
EKTTANEN YIA TIG «TTEPIEPYESH 1010TN-
TEGC TWV OXNHATWY OTNV TTEPITTTWON
auTtn (Tr.X. OTI XAVETAI N EVVOId TNG
OMOIOTNTAG KAI TNG AVAAOYIOG TWV
OXNMATWYV, OTI TO AOPOICHO TWV
YWVIWYV EVOG TPIYWVOU AUEAVEI 00O
MEIWVETAI N ETTIQAVEIN TOU TPIYWVOU,
K.d.) O1aTuTTWVEI TNV 101aiTEPO Badia
Kal O10PATIKN OKEWYN OTI «n TPITN




UTTO0e0n 1I0XVElI OE KATTOIX
PAVTOOTIKI) CQAipa».

ATTO TIG TTPOOCTTABEIEG HETA TOV
AauTtrepT, agidel va avapepOei n
«atrodeign» Tou A. Mtreprpav (L.
Ber- trand, 1731-1812), ya@bnTtn Tou
OuAep, T0 1778, Tou A.M. AeCavTp
(1752-1833), TTOU AQIEPWOE
CaPAVTA XPOVIO OTIGC EPEUVEG OTN
Bewpia Twv TTapaAAnAwyv, Tou 2.E.
'koUpiep (1764-1813), kai Tou
®apkac MméAuai (Farkas Bolyai,
1775-1856), Tou TTatépa Tou NAvog
MiToAual, TOU JETETTEITA
onuIoupyou TnG pn EukAegideiag
MewpeTpiag.




ANAKEDAAAIQZH

¢ Avo guBgieg evOog eTTITTEOOU
TauTiCovTal OTAV £XOUV 2 KOIVA
onueEia.
®TEMVOVTAI OTAV £XOUV 1 KOIVO
onueio.
ecival NnapdAAnAsg o6Tav dev
£XOUV KOIVO ONMEio.

¢ ATr6 onpueio A eKTOG gubciacg €
eunapyei eubeia €'//«.
®OEXOMAOTE ACIWMATIKA OTI
n €' gival povadikn.

(AiTnua TTapaAAnAiag)
A :
------- E----------- £
£
B



¢ Avo gubeieg €1 Kal € gival
TTAPAAANAEG av :

. €ival kKaOsTeEC oTNV id1A
gulcia ¢.

_ givai napdAAnAeg
1'rpog TPITN €UBtia €.

TEMVOVTAI OTTO HId
> TPITN €VBEia Kal

oxn paTiZouv:—l

_TIG EVTOG ava)\)\a§
ywwsg TOUG IOEG.

TIG EVTOG EKTOG Kal £TTi
> TO AUTA MEPN YWVIEG
TOUG IOEC.
TIG EVTOG KOl ETTI T
" aQuUTA MEPN YWVIEC
napanAnP®WHUATIKEG.




¢ Eotw g1/le5 kKAl € pi1a TpiTn gUBEia..

>Av el g, ToTE €L &),

AV N € TEPYVEI TV €1
>TOTE O TEUVEI KAl TNV
£, Kal Ba oxnpaﬁ(el:—l

JTIg £VT()'g EVAAAQS
YWViEG IOEC.
TIG EVTOG EKTOG Kal £TTi
>TO AUTA MEPN YWVIEG
I0EG.
TIG EVTOG KOl ETTI TA
>QUTA MEPN YWVIEG

napanAnPWHATIKEC.
£

€1

€2



¢ AUO YWVIEG TTOU £XOUV
napAaAAnAec 1 KAOETEG TTAEUPES
givai:

Kal o1 Ovo
—> ’
_ , o&eiec.
> 10€C, av gival ol ol 506
—> ,
auBAcigG.
nupun)\npwpunksq, ov n pia

~ givan oéeia Kal n AAAn auBAcia.

¢ ASloonMEIWTOI KUKAOI TPIYWVOU
KOl KEVTPO TOUG

I'Iapu(ewpo (onueio
TOpng MECOKOBETWYV)
‘EykevTpo (onpeio

> TOMNG ECWTEPIKWYV
OIXOTONWV)
NMapdakevTpa (onueia

_ TOPNG OUO ESWTEPIKWV
KOl MI0G ECWTEPIKNG
OIXOTOMOU)




¢ To GBpoIoua TWV ECWTEPIKWYV
YWVIWV

—>TPIYWVOU €ival 2 opBEG, OTTOTE:
I
Kdafe e€wTepPIKN Ywvia
—> ICOUTOI UE TO ABPOICHA TWV
OUO ATTEVAVTI ECWTEPIKWV.

Av OUO Tpiywva Exouv 2
—> YWVIEG ICEC, EXOUV KAl TIC

TPITEG YWVIEG I0EG.

O1 o&tiec ywvieg opOoyw-
—> VIOU TPIYWVOU Eival

OUMTTANPWHMATIKEG.

Kuee ywvia |001TA£upou
Tplywvou givar 60°.

KUPTOU V-ywVvou Egival 2v - 4
opOscC
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Baocel tou v. 3966/2011 ta O10QKTIKA
BiBAia Tou AnupoTikou, Tou lNupvaciou,
Tou Aukeiou, Twv ElMA.A. kal Twv ENA.Z.
TuTTwvovTal a1rd 10 ITYE - AIOPANTOZ
Kol dlavépovTal dwpedv ota Anuooia
2xoAgia. Ta BiBAia ptropei va OlaTiOe-
VTOl TTPOG TTWANON, OTAV PEPOUV OTh
O£¢1G KATW YWVIiO TOU ENTTPOCOOPUAAOU
éEvoeign «AIATIOETAI ME TIMH NMQAH-
2H2». Kafe avritutro 1Tou OlaTiOeTal
TTPOG TTWANON Kol OEV PEPEI TNV TTAPA-
TAVW EvOEIEn BewpeiTal KAEWITUTTO Kl
O TTAPARBATNS OIWKETAI CUMPWVA ME TIG
dlatdageigc Tou apbpou 7 Tou vopou 1129
™NG 15/21 MapTiou 1946 (PEK 1946,108,
A’).

ATTOYOPEUETAI N AVATTOPAYWYI) OTTOIOU-
OATroTeE TUHAMATOG autoU TOU [IfRAiou,
TTOU KOAUTTTETOI A1TO  OIKAIWMATA
(copyright), n n xpnnon Tou o€ otroiadn-
TTOTE HOP PN, XWPEIG TN YPATITH AdEIa TOU
Ytroupyeiou lMaideiag, OpnOKEUNATWY
Kol ABAnTiouoU / ITYE - AIODANTOL.
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