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MPOAOTIOL

H «Evkieiogia I'ewuetpion Eyel Eva 01TT0 poLo va ekmAnpaacel: vo. uonbei o nodntig
oty ovALoYIoTIKN TNV 0TTola EKPPALEL TO ALETEPATTO LOYIKO-ETAYWYIKO GCOGTHUO. TOD
Evicheion ka1 vo, avtamokpiOei oTis a0yypoves EKTOIOEVTIKES EMITOYES.

To piflio avto, ovupwvo ue ta Tloioio avyypopns mov ébsoe to Ilaidaywyiko Ivatitov-
70, eveAmiarel 0tL Oa 00nYNoEl TovS PadNTES TOL AVKEIOD VoL Yvapioovy TV avathph aALG
Ko Aitip paBnuatixn yiwooo, elxilovrag ot Bo avvelopépel oty pobnuotixy Toideio, Tov
TOTTOV, AVATTOGOOVTAS TO PECLLOIO THS UOONUATIKNG LOYVIKNG KOl OKEWHG.

1o épyo avto eival omoTELEGUO. THS GVALOYIKNGS TPOGTAOEIOS UIOS OUAOAS HaOnuUOTIKDY,
01 00101 ATOOEYOUEVOL TNV TPOTKANTH Tov A.X. ™S Elinvikns MoOnuatikns Etaupeiog
EPYATTNKOY CUOTHUATIKG, VIO, TV TPOJUOTOTOINTH TOD.

Oa O¢loue vo evyopiatioovue Oepud: o A.2. e ElAnvikns MaOnuotikng Etoupeiog
yio. ) fonbeia wov pog TpPoopepe ae 0N T OIGPKEIQ THS TVYYPAPHS TOV EPYOD, TOV
KabOnyntn tov E.M.IloJvteyveiov k. Evyévio Ayyelomovio yia Tig onuavTikeS Tov mwo-
POTHPHOELS TTH OLOUOPPWTH TOV PIfAIOD Kal TO. UEAN THS ETITPOTHS KPIOHS IOV UE TIG
EDTTOYES TOPATHPNTELS TOVS fonbnooy atny teAikn LopPn owTOD TOL EPYOU.

O1 ovyypagsic
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KEOAAAIO

ANAANOTIEL

210 KEPAANL0 aLTO Bo pedeToovpE apyKA To. ELOVYpapO TUAUOTE. O EIGOYAYOVUE TNV
£vvola Tov AdYov gvBVYPOUUOV TUNHATOV, 0’ OTOL Bo TPOKVYEL 1] £VVOLa TNG LETPNONG Kot
TOL PETPOL ELOVYPOULOV TUAUATOC.

21 ovvéyeta Oa amoderyBovv ot Pacikéc mpotdoelg Tov kepaiaiov mov givar To Oempnpo Tov
®ain| kot 10 Bedpnuo TOV AYOTOH®Y EVOS TPLYDVOL.

Boagiln Kovtivexo (Paoog, 1866 - 1944),
«Méoo. oo podpo tetpaywvoy 1923.
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Eicaywyhn

MéyeBog yevikd AEyeTal OTIONTOTE EMOEYETAL AOENGT 1
elattoon. FeopeTpikd peyédn Aéyovtor ta peyédn mov
egetalovran and ™ leopetpia. TéTowa elvan Ta evBOYpappa
TULOTO, Ol YOVIES, TO TOEN, Ol EMLPAVEIEG ETTEIWV Gy LA~
TV, 01 OYKOL TOV GTEPEDV KTA.

Y10 kePdAoto avto Ba acyoinbodue pe ta amlodotepa ye-
OUETPIKA LEYEDN, TOL EVOVYPOLLLLO. TUNLLATOL.

Apywcd Ba drapécovpe doopuévo evBHYpapo TUIO GE V
ioo pepn.

EZ] Aiqipeon eubUypappou tphpatos
o€ v ioa pépn

"Eoto éva euBdypappo tupe AB, 1o omoio BéAovpie vo da-

pécovpe ce v ioa puépn (v >2).

d¢povpe Toyoia nuievdeio Ax, drapopetikn and v AB kot
TOPVOLLLE [LE TO ST TEVD GE anTH Vv S10d0oyIKA io0L TN -
pata AM, =M M, = ... =M M,.

‘Eneita pépovpe to tunpo M,B kot and ta onueio M,, M,,

ey M, ©€pOVUE TOPAAANAES TTPOG TN M,B ov tépvouy 10
AB ota onueia P,,P,, ..., P, avtictoyya. Ot mapdiinieg av-
té¢, cOHEmva pe To Bedpnua 11, §5.6, opilovv v ica Tunpa-
ta Tiveo oty AB. Emopéveg ta v ica eufbypappa tunipata
AP,, P,P,, ..., P,,B givar ta {nrovpeva.

>t ovvéyela Ba opicovpe, YeViKd, To Yvopevo vBlvypapl-
LLOV TUNLLOTOG LLE OTTOLOVONTTOTE PNTO 0ptOpd Kot To Adyo dvo
evfOYpapL®V TUNUATOV.

MNvoépevo euOUypappou THAPATOS PE
apiOué - Adéyos euOUypapupwV THNUATWYV

* Onwg eidape oty §2.8, av AB = a eu00ypappo Tpumpa Kot
vV QUGIKOG ap1BUOG, ovORAlovE YIVOUEVO TOV TUNIOTOG
AB eni 10 puowo ap1Buod v to evBvypappo Tpuqua I'A, o
omoio gival to aBpotoua v VOVYPAUU®OY TUNHATOV (GmV
npog 10 AB = a. ['pagovpe TA=v - AB.

* Av yopicovpe, OTOGC TAPATAV®, TO EVOVYPAUIO TUN O

AB = a og v ica uépn kabéva and ta v ico TURHaTo T

AB 1
TOPLGTOVOVLE [UE o Ll v AB. Eva gu60ypoppo tunuo

EZ V\éyetar vmodraipeon (| vmomollamidaro) 1ov AB av



KE®OAANAIO 7. ANAAOTIEZ

. . . L AB
VTAPYEL EVAG PLOIKOS aptBpog v dote EZ = -

* Av u gtvan évag BeTikog axépatog kot mpochiécovpe | Té-
T'imva 1va 1iva A

1
TOW0 TUNHOTO TPOKLTTEL TO TUHo ['A =t (— ABJ SLYN:)
\Y%

1 QOpES v

Ovoudlovpe Aowmdv yrvouevo tov 00HYPOULOVL TUNHOTOG
AB eni 10 OgT1iké pnTO 0p1OUO q = % 10 gV0VYpapo TUN-
pa I'A, 1o omoio givon 10 dOporopa pL evOHYpappOV TUNLA-

TOV ooV e " AB.
I'papovpe TA=q - AB.

Opiloupe 011 TO YvOUEVO EVOVYPAULOV TULOTOG ETL TOV
apBud q = 0 eivor To pndevikd gvOHYPOLLO TUNLLOL.

AmodeikvieTat 0Tt Yo £vo 60GHEVO VOVYPOAULO TUN O
AB kot éva 0eTikd dppnro apBuod p vrdpyel Tavtote £vol
gvBuypappo tpuqua I'A tétoto, dote A= p - AB. H xa-
TOGKEVT OUMG, TETOI®V EVOVYPOUUUOV TUNUATOV LE TOV
Kavovo Kot To dePntm dev etvan mdvtote duvorn.

IXOAIO
VY|

AB
aipeon evOLYPOUUDY TUNUATWV

*'Ecto dvo un unodevicd evboypappo tpuqpota AB kot TA.

Av vrapyet ev0Oypappo Tupa KA kot puoikoi aptbpoi
0. £iven ookt ypapr e L, v té€totol wote va woyvet: AB =v - KA kot [A=p - KA
sobtyeac IA = q * AB. Snuaiver T0. 600 gvOVYpapuo TufpoTe Aéyovton cbupuetpa. To KA

Sraipeon étav ta Oswpricovue Aéyetan kovo pétpo tov AB kar TA.

wavew oty ioia evleio. i i i i i
- | Ao To. TpOoT Yo UEVH TPOKVTTEL OTL 0V To TUpata AB Ko

I'A givon ovppetpa, tote B vIEAPYEL Evag BETIKOS PNTOG

H ypagpn oev anuaivel oi-

apBuoc q = % této10G, wote [A=q - AB. O apiBuog q
Aéyetor 160G TV OVO TUNUATOV Kot YPAPETOL LE LOPON

I'A
KAdopatog, oniadn q = B

NMAPATHPHZH

10 ko1vo uétpo dev givar povaoiko yioti kabe vwooiaipeon tov KA
eivoul Korvo vroroAlomrdaoio twv AB kai IA. Eniong eivai pavepo ot
ovo cvpucTpa v0vypouua tuijuate gival (axépaia) Torlaridolo
KdOc Koo Tovg HETPOL.
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NMAPATHPHZH

Orav epapudlovue 1010tnTeg
oe avaloyieg ue opovg evdo-
ypoyua tunueta, Gewpodus ot
EVVOLEG TTOD OEV EYOVV 0pIoTEL
yro. evOoypopa TuuoTo (m.y.
“rollamiacioouog svfoypou-
UV TUnuaTov”), avapépovial
OTOKAEIOTIKG, GT0. WK1 TOUG.

150

AvO guBhypappo T paTa TOL OEV Eival GOUUETPA AEYOVTOL
acvpuetpa. Oo Aéue eniong 0TL 0 Adyog Tovg eival dppntog
apBuods. Tétoleg meputtdoelg dev gival omdvieg. Oa dovpe
apydtepa OTL M| TAELPE KOL 1 OLOYDVIOG EVOS TETPUYDVOL
dev £youv Koo PETPO.

Avdanoya su@0ypappa tyhparta -
Avafoyigs

Avo guBhypappa THqHOTO O, Y AéyovTot avdioya Tpog 600
Ao evBOYpappa TUApaTa B, 6 0TV 0 AOYOS TOV O TPOG TO
B toovtat pe o AOYo Tov Y Tpog To O, dNAad dtav 1oyvEL:
F = % (1). Avto onuaiver 6t vdpyet BeTcdOS apPOPOS A,

®ote vo oydeta=A - B rary=A - J.

H noapandve wwotta (1) Aéyeton avaloyia e 6povg ta €v-
O0ypappa tuqpota o, B, v ko 0. Ta tuqpota o kot B Aéyo-
vtou oudloya Y| avricrorya. To 1510 Kot Ta y Ko d.

Ta a, 6 Aéyovtot dxpot opot, evo ta. B, Y pécot opor g
avaioyiag. O té€taptog 6pog O TG avaroyiog AEyeTot Kot
TETAPTH AVAA0YOS TOV 0, B KO Y.

o
Ymv avoloyio o = 7 ot pécot 6pot givar icot. Avti 1 ava-

B

Aoyla Aéyetar coveyns Kol o B AEyeTon uéan avdloyog Towv
o Kot y. To B Aéyeton eniong pemUETPIKOS HéEGOS TOV 0. KO
Y. Zoyva etvot ypGUYLO VO AVTIKOTAGTICOVLE L1, ovoAoYio:
pe o i.oodvvaun Ekppaon. ['a to okond avtd ypnoiponot-
OVLUE TIC WOOTNTEG TV OVOAOYLADV, TOL EIVOL YVMOGTEG 0d TO
IMopvéoto, tig omoieg maipvovpe ywpic amodeién. Ot orov-
dodtepeg amd avtés givan o e€Ng:

IAIOTHTEXZ ANAAOTIQN

a v a B 2

s —=-Sad=py, —=—pP =ay

B o B v

R IR )

B 6 vy 3

Loy ofp vy oy o v
B & B § B &  afp y+d
g_z_ _E_O(-I—’Y-I—...—H{

B & A PB+S+..+A




NMAPATHPHXEIX

* To uétpo tov tunuoTog eival
un opyntirog aptBuog kar Oo.
ovuPoliletar dmwg Kot o Tuij-
ua. Etol, pue to ovufolo AB
Oa evvoovue kot To uéTtpo tov
Tuijuatos AB.

* Ooa avapépaue yia 1o A6yo
Kal T0 HETPO TUIUOTOS LOYD-
0VV YEVIKG, KOl Y10, GALO. Yew-
LETPIKG UEYEDN, OTeOg 11 ywvia,
70 100 KTA.

KE®OAANAIO 7. ANAAOTIEZ

Mnkos euB0ypappou Ttphpatos

Otav Aépe 611 Bo peTpiicovpe Eva guBoypappo tunpo AB
onpaivel 6t Ba o cvykpivovue pe Eva GAAo vBOYpapO
tunua I'A, to omoio maipvoope o povada pétpnong. H
eMAOYN TG Hovadag pétpnong eivar avbaipe.

210 20 KEQPAAOLO AVOPEPOLE TNV EVVOLL TOV UNKOVG €VOD-

yYpoppov tunpatoc. Edd Ba dtatvndcovpe tov opiopud e
™ Bondeta Tov AdYov LOVYpApU®Y TUNUATOV.

Opiopos

MéTpo | unkrog £vog ev0VYpappov TUROTOS Eivan
0 A0Yog 10V TTPOg £va GAro gvBVYpappo TUNpA, TOL
TAiPVOVUE MG HOVAdU PETPOTG.

Apeceg GLUVETELEG TOV OPIGUOD TOV LETPOL TUNHOTOG Elvat
01 TOPAKATO TPOTAGELS:

* AVo {oa Tunpato £xovv oo LETPa Kot avTIGTPOPa., MG TPOG
OTOL0ONTOTE LOVASO LETPNOTC.

* O AOYOG TV HETPOV SVO TUNUAT®V, TOV LETPMOVTOL E
Vv 010 povada pETpnong, 1oovTal e TO AOY0 TV VO
TUNHATEV Kot givan aveEdptnTtog amd T povada LETpnong.

Algipgon tungatwv €0wIEPIKA Kai
e€wtepikd ws npos doopévo Ndyo

Eidape oty §7.2 mog drapodue Eva evBOYpappo Tunpa
oe v ioa pépn. Oa dovpe otn cuvéyela tote Eva onueio M
dwapet Eva evBOYpapo TU U o oo HEVO AOYO0. Ze gubeia
xy otvovtat 600 opiopéva onpeia A ko B. 'Ecto onueio M
g evbeiag Xy, dtapopetikd Tov B. Atakpivovpe dvo mept-
TTOGCELS:

1) Av 10 M givan ecmtepid onpeio tov evOLYPAUIOL TUN-
poatog AB 101e 0 AOYOG TV 0OGTAGEDY TOV 0o TOL A KOl

B w6obtan pe —— . Aéue 6t to M drauper ecwtepird to €v-
MB MA
0vypappo tTpfqpa AB o€ Adyo A, av Kol pévo av MB =\

['a To onpueio M oydel n mopaxdto TpoTac.

NMPOTAZH

To onpeio M gival povadiko.
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Hpdypott, av M’ ecotepcd onueio ov AB ©ote —— =1,
TOTE EYOVUE: M'B
MA M'A MA M'A
= fe— = f—
MB MB MA+MB MA+M'B
MA M'A
< — =
AB

omote 10 onueio M tavtileton pe to onpeio M'.

MA
Av —— =, 101¢
M

< MA=M'A,

M—A=&<:> MA = M <:>MA=LAB1<ou

MB 1 MA+MB A+1 A+1

MB:AB—MA:AB—LABQMB=LAB.
A+1 A+1

2) Av M onpeio oty mpoéktacn Tov evOOYPAUIOL TUT-
natog AB, 101 TOAL 0 AOYOG TOV AMOGTAGEDY TOV Ao TA

A xou B 1oovton pe MB Aépe 011 10 M draupei eémre-
pika 1o 000ypoppo Tupe AB o€ Adyo A, av Kol povo
av MB = L. AvaAoya amodeikvieTal OTL KoL GE QLTI TNV

mepintwon, To onpeio M gival povaodiko.

AIEPEYNHZH
1) Av A =1, to1e TpOQOUVOS dgv LILAPYEL oNeio M ov va
Swpel eEmtepkd to AB og Adyo A= 1, apod MA # MB.
Ymv nepintwon avti to M givatl 1o péco tov gvhv-
YPOUHOV TUNUATOS,
. ., MA . p
1) AvA>1,101¢ MB >1< MA > MB, onote 10 M Bpi-

OKETAL 6TNV TPoEKTao™ Tov AB, mpog 10 puépog tov B
(0%.5). v mepintmon avt| £(OVLE:

MA MA A MA A
— =l —=—& = At
MB MB 1 MA-MB A-1
@M—AZLQMA=LABKOLI
AB A-1 A—1
A 1
MB=MA-AB=—AB-AB < MB=—AB.
A—1 A—1

i) AvA <1 tote % <1< MA <MB, ondte 10 M Bpi-



KE®OAANAIO 7. ANAAOTIEZ

OKETOL oTNV TpoékTaotn Tov AB, mpog 10 pnépog tov A
(0%.6). Onwg mapandve Ppickovpe Ot

MA=LAB kot MB =LAB.
1-A A

1v) Opuwkég 0éoerg

a) Ortav 1o onueio M teiver 610 A, 10 TR0 MA TETVEL GTO
uNndeviko gvBHypappo TUNHa, 0OTE 0 AOYOG A TEIVEL GTO

[ ] dév.
MAPATHPHEH i o , ,
Neybpoote opBazicd zoe, drav B) Ortav to ’cm usrto M 1eiver fsro B, 1:,0 T™un u,a MB rafvat 610
Jéue 6t to onueio M Sioapet to Hndevico gvbdypopipo Tufpa, onote 0 Aoyog A teivel 610
ev0dypoupo tuiua AB oe Adyo amepo.
A, evvoovue

A B v) Ortav to onueio M amopakpOveTon omeptoOploTa, T TUT-

MB " AKew S T = nota MA kot MB tetvouv va tovtiotovy, ondte o Adyog

- — A telvel omn povada.

IHMEIQXH

* Av O eivai 1o uéoo tov evBoypoauov tunuotog AB, 1ot o onueio M této10 wote =), Ppiokeror uetol

O ka1 A 6tov A < 1 kou uetaéov O kor B otav A>1.

MB

o Av M =], Aéue o6t1 to M diaupei 1o evBoypoyyio tunuo BA og Joyo . A B B A
Aniadn Becwpodue ot ta axpa A kou B tov qunuazog eival dtarerayuéva. TuMpa AB Tupo BA
Eva 1010 000ypopio qunuo AEyeTal TPocavaToreUEVo.
== Epwthoeis Katavonons , Y
W - ] , 16te 0 Adyog — — &ivad.
2 1. Na opioete tovg TOPOKGTW AOYOVG:! AB 3 5
< i) ¢ voteivoveog opBoydviov TIym- i)2 ii) 3 iii) 5 iv) 3
= vov zpos v OC\/"TZO’TOZ)M ’5la,u €00, V) KOVEVO, Q0 TO. TOPOTAVQ.
= ii) g eyyeypapévng ywviag mpog Ty , L
] , , (No. ditkarodoyioete ™y axavinoy oog).
W avtioToLyn exikevip,
§ iii) ¢ dopéTpov evog kokAov, mpog v | 4. Aivetar evOvypaupo tuiuo AB = 12 cm
g OKTIVO. TOD, xa1 1o puéco tov O. Na fpebei anueio M

iv) uag opbic yoviog mpog uio ywvio. 700 AO, waote to. onueio. M kai B va diou-

LGOTAEVPOV TPLYDOVOD. POVV ECMTEPIKG, KOl ESWTEPIKC. OVTITTOLYC
2. 270 mopaxdtwm oyfue sivar AB = 100 ko 70 qrjua AO atov idio Adyo.
Al = 20. Na ppeBodv o1 Loyor: A 6em (o 6ecm B
A r B
| M |
i) AB mpog Al ii) AI' mpog AB, 12cm
iii) BI mpog AB, iv) A" mpog BI’
3. diverou evOvypopuo quijua AB ko1 onueio | Aokhogels Epnédwons
L, Al 1 , . , , .
o0 I é101 chote SRR 1. O1 ywvieg evog tpiydrvoo eivar avaloyes

zpog tovg aptbuove 4, 3, 2. Na. ppefoiv

A r B , , ,
01 YVIES TOV TPIYDVOD GE UOIPES.
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EYKAEIAEIA TEQMETPIA

2. O Aoyog uiog yoviag @ mpog v wopo- Aoy1a6ovv 01 E0QWTEPIKES TOV YWVIES.

. .1 ,
TANPOUGTIKI TS Eivar 3 Na fpebein | 2, 5S¢ cobeia ¢ TOIPVOVUE O10.00)IKG. TO, OT)-

yovio o. ueio A, B, I' ka1 A, wote AB = 6¢m,
3. O1 wlevpés evog Tprywvon eival avaloyes BI'= 12cm, IA = 2cm. Na fpeOet onueio

zpog tovs ap1Buovg 6, 3, 4. Av n wepi- M tov BI 10 omoio diaipei eowtepiia. o

UETPOS TOV TPIYOVOL givor 65¢cm, vo. fpe- unjuozo AA koa Bl atov id1o Aoyo.

Qovv ta pukn Twv TAEVPDY TOV. ) )
3. Me t ponbeia twv 1010ttwv tov ava-

Anobesiktuikés AoKNOEls Aoyidyv, vo droipécete doGUEVO TURUA.

. , . , , AB = a og 000 tunuoaza, to. omoio Eyovy
1. O1 elwrepiké ywvieg evog tpiywvo eivai Hipara, X

ovaroyes Twv apiBuav 2, 3 kai 4. No. vro- Aoyo % .
5, 5, Oswpnpa tou Oafn
A / \E € Eidape oty §5.6 611 av mapdriinieg gvbeieg tépuvovv dvo
/ \ dAAeg gvbeieg kot opilovv toa Tunqpota Tave otn pia, Ho
B Z & opilovv ioa TunpaTa Kot Tave otnv aAAn. Ta Tapoamdve

YEVIKELOVTOL Y10 OTTOLOVONTOTE AOGYO GTO EMOUEVO Bedpna
oV €tvat Yvootd wg Bedpno Tov Oair).

6 OEQPHMA

o Av 1pelg TovAdyloToV TapdAANAEC gVBgiec TEPVOLY dVO
, GAheg evbeieg, opilovv o€ aVTEG TUNOTO VAAOYOL.

€ €
K E__5 Anhodn:
AB BI' AT
Av g,//e,/l€,, TOTE = = (oy.8a).
5, EZ ZH EH
Z A
KA AM KM
AV 8,//0,/165, TOTE = = oy.8B).
1//02/103, EZ 7ZH EH (ox-8PB)
8s
H M
p
1) Av to tpipato AB kot BI' (0y.9) givar ovppetpa,
vapyel evOVYpPAUO TUHO 1 TETO0, ®ote AB =k
5, 5, kot BT =2p (1), 6mov «, A pvoikoi apBpoi. Atopodpe
A \ to tunpa AB og k tunquota ica pe to p ko to BI' og A
, .‘E o TunpoTo ico e To U.
B l \Z 6 Amd to onpeia wov opilovtal e TOV TOPATAVE TPO-
! \‘. o PEpovpe evbeieg TapdAANAES TPOC TNV €, O1 OTOTEG
| ' TEUVOLV TN O,. Emedn ta tpunpata tov opioviot mavem
o1 0, elval ioa peta&d tovg, TOTE KO TOL TUAIATO TOV
| &, opilovton mévew ot J, Ba eivar ioa TuUUATA, TOV TO
r H unKog tov kabevog ag eivar v. Tote Ba Exyovpe EZ = kv
kKt ZH=2%iv (2).
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NMAPATHPHZH
To wopamavew wopiouo 10yHEl
Kal oty wepintwaon mov n AE
TEUVEL TIG TPOEKTOOEIS TV TAED-
PV 100 TPrywvov ABI!

E A

B r

-

KE®OAANAIO 7. ANAAOTIEZ

AB
Ao 16 (1) ko (2) mpokdmtel Ot —— = H_X Kot
B AL A
EZ «xv « ., AB EZ , AB BI
——=—=—, 0mot¢ = l = (3).
ZH v A BI' ZH EZ ZH

Amo v avoroyia (3) maipvovpe:
AB _BI' AB+BI' . AB _BI' Al
EZ 7zH Ez+7zH | EZ 7ZH EZ°

1) Av ta tuiuoata AB kot BIN efvon acoppetpa, o Adyog
BL elvat aoVOUUETPOG aptBUOC. ATOSEKVVETOL OTL KO
O€ QTI) TNV TEPITTWOT) IGYVEL 1] TTPONYOVLEVT] AVOAOYidL.

[oybel kar 10 avrioTpo@o Tov Oc®prpatog Tov ).

OEQPHMA
Bcmpovpe dVOo gvBeieg 6, Kat d, TOL TEUVOLY OVO TOPAAA-
Aeg evbeieg €, kar &, ota onpeia A, B kot E, Z avtictoyyo.

Av T kot H gfvan onpeia tov evbeidv 8, Kot 9, avtictoryo

AB
tétola, dote —— = —— , tOte N €vOeio I'H elvon mwapdh-
BI' ZH

ANAn Tpog 1§ €, Kol €, (0).9).

KéBe evbeia mov eivar mapdAinin pe pio and tig mAgL-
PEC EVOC TPLYDVOV Yopilel T dVO AALEG TAEVPEG GE UéPN
avaAoyo Kot ovVTioTPoQa.

‘Eoto tplywvo ABI" kot AE//BT (oy.10).

dépovpe amo v kopven A evbeia ¢//BI//AE, ondte amd to
Beopnuo Tov Oain TPoKHITEL OTL

AA  AB

AE EI’

Mo onpovTIKn EQapUOYN TOL Bempnatog Tov OaAn eivoal
TO EMOUEVO Be®PMLLQL.

OEQPHMA

To tpiywvo mov opiletan amd 11 gvbeieg GVO TAELPDOV
TPLyOVOoL Kot pio TopdAANAN Tpog Ty Tpitn TAevpd Tov,
ExeL TAEVPES OVALOYES TTPOG TIG TAEVPEG TOL APYIKOV TPL-
Y®OVOV.
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"Eoto tpitywvo ABI kon AE//BI (6.12). @a amodeifovpue ot

AA _AE _AE
AB ATl BI'
Eneon AE//BI, and 10 Bempnuo tov Oain Exovpe
AA AE
—=— (D).
AB AT

yxnua 12 dépovpe v EZ mapaiinin g AB, ondte to AEZB eivan
TaporAnAoypappo, dpa AE = BZ (2).

Eneion EZ//AB, and to Oedpnpa tov Oair| Eyovpe
AE BZ , AE AE

= = 3).
Al  BI' " Al BT ©)
AA  AE AE
Amo g (1) ko (3) mpokvmTel 6Tt = = .
AB AI' BT

* Me ) Bondeia Tov Bewprpatog tov Oain yivovtot opiopé-
VEG YEMUETPIKESG KOTAOKEVEG. ADO 0O TIC CTOVOUOTEPES
elval To TapaKAT® TPOPAT LT

KATAZKEYH TETAPTHZ ANAAOIOY

Av 00000V Tpia ev0Vypappa TpqpOTA O, f KOL Y, VO KOTOOKEVOGOEL TO TU PO X,
. . P {

nov opileTor amd TNV avaroyio —=—.
X

NMPOBAHMA 1

Auon
"Eoto wa yovia zOy. ITave ot pia mhevpd e Oz
naipvovpe drodoykd ta Tpunpato OA = o, AB =3 kot
novo oty Oy 1o Tunpa O =y. Ao 10 B @époupe
v TopdAANAn tpog v AL, mov téuver v Oy 610
A. Tote TA=x ywti
OA Or

o}
AB TA ' B
Eivatl pavepd 01t pe tov 1610 tpomo katackevdletan

, X ., 0 B, a x
oMU X OV —=—1M —=— 1 —=—,
oy X v P v

apkel kdOe popd va ypaeovpe TO X MG TETAPTO OPO TNG aVaAOYiog.
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KE®OAANAIO 7. ANAAOTIEZ

AIAIPEXH EYOYTPAMMOY TMHMATOZL £E AOXMENO AOIO
Na owpefei ev0vypappo tpfqpa AB, ec0tepika kon eEmTePKd, 6€ doopévo Adyo

13 , 07tov P, Vv YvooTa T pROTO.
v

NMPOBAHMA 2

Auon

Ao 10 A pépovpe po nuevdeio Ax, Tave oty omoio
naipvoope Tuua AE = p. Ao 10 B pépovpe gvbeia ma-
PAAANAN TG AX Kol TO{PVOLLE TTAV® GE 0TI EKATEP®OEV

tov B tuipoata BZ =BH =v. Ta onpeia I' kot A ota omoior - A
ot gvbeieg EH kot EZ tépvouv v gubeia AB eival ta
mrobvpueva. Mpaypatt, ta tpiyove AET kot 'HB éxovv
avaAoyeg TAELPES, OmoTE:

A

Opota ta tpiymve AAE kot ABZ €xovv avdhoyeg mievpéc,

E
A
onoTe:
AA AE A r
’ v
H

V4
v
B

* Av p=v, 10 tetpdmievpo ABZE eivon mopoaArnroypoyt-
no, ondte 1 EZ d¢ divel onueio A ndve oty AB, evd to

{ 4 [ Jxnua 15|
I" givar To péoo ov AB. 2xnua 15

Avo onueia I' kot A, mov dtpoldv ecmTepd Kol EOTEPKE
A B t0 Tufuo AB otov 1610 Adyo, Aéyovtot evlvyn apuovikd tov
r A A xon B (0y.16).

YXAUa 16 Andoadn ta T kot A eitvar ovluyn appovikd tov A kol B, av
T téooepa onueia givol cuvevdelokd Ko

TA_AA
I'B AB~
- —  Amd m oyxéomn avtn maipvovpe v ovaroyio
HMEIQXZH A TB AT Bl
To A Aéyetor apuoviké cvlo- AA = AB n AA = BA’

yég tov I ¢ mpog ta A kat B.

Oma eidope mopomdve, av o and v omoia wpokvmTel 6Tt Kat o A ko B givan ovluym
I eivai 1o péoo tov AB, t0 A dev

omdpyer. appovikd tov I' kot A. Ta téooepa onueio (A, B) kot (T, A)
| —1 Aépe 6T amoteAoVV apuovikij TETpdoa.
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EYKAEIAEIA TEQMETPIA

LSNY

\6 & JAY N

E Epwtnoeis Katavonons

E 1. Zro mopoxdrow oynuoto. vo, fpeite to X Kot
< ¥ /

| . / \ € €
W 2/ \x . 4\ [*

wl 2

W

I

A4

W

<

€1//€2//€3

€ 4 & X y &
A B
2 N3
y
-
X 3 6
A ! I

2. Na dixaroloynoete yrati AB/IA kor EZ//
KA//MN oro mopoxdrw oyiuata.

B 5 A
20 2
N JE Z\, 9
40 60 p
A N M
3. 270 mopoxdtw oynua ivol:
AE _BZ
] > A
D = Oz O
i) EZ//FA 0 [OA
A B
E Z
A r

Na yopoxtnpioete w¢ owatn (X) n Labog
(4) kaBeuio. amo TG TPONYOVUEVES TYETELS
Ka1 VO, OIKOLOAOYHOETE TIG ATOVTNOELS OUG.

158

4. Aivetor tunua AB kor ovo onueio I kor A

1A

WoTE —— B~ 4B . Apkel n mponyoduevy

oyéon wate ta. I ko A va givor ovloyn op-
novikd twv A koi B;

5. 270 mapoxdrw oynuo givar KA = 4,
AE = 2. Na fpebei onueio Z tétoio, ware
0. onueio (Z, E) va eivar ovloyn appovi-
xa v (K, A).

g ~ 2
K A E

Aoknoels Eunédwons

1. 270 dimlovo oyn- N

ua eivor AE//BI
EZ//AB xou ZH//
Al Na amodeide- H
7€ 0Tl

44 _HB BT r
AB  HA'

2. Ano v kopvpn A mapolinloypiuuov
ABIA pépovue evbeia & n omoia téuvel
owaywvio BA oo E, tv whevpa Bl oto Z
xou v mpoéktoaon e Al oo H. No amo-
ocilete 0Tl

) AL _ 4B
AH AH’

3. O1 un mwopalinieg whevpés AA, B tpame-
{iov ABIA téuvovrar oto O. H mopdAinin
oo 1o B wpog v Al téuver tqv AA aro
E. No armodeilere 611 to OA eivai uéco
avaloyo twv OA4 ka1 OE.

4. Ano onueio A s mwhevpag Bl tprywvov
ABI pépovue v mopdlinin mpog ) oid-
ueoo tov AM, wov téuver tig evbeiegc AB
xo1 Al ota onueio E ko1 Z avtiotoryo.

AE _AB

AZ ATl

5. Aiverou tetpdrievpo ABIA kou onueio E
¢ orayawviov Al Or mopdliniec amo to
E mpog ti¢ BI] I téuvovy tigc AB, A4 ota
Z ka1 H avtiotoiya. Na amodeilete ot
ZH//AB.

6. Aivetou tpiywvo ABI kou onueio A, E e

mhevpac Bl wore BA =TE < %

ii) AE° = EZ - EH.

No arodeiete ott — -




O1 wopalinles omo ta A kar E wpog tig
ATl ko1 AB ovtiororyo téuvooy v AB oto
Z koi v Al oto H. Na anodeiete 611
ZH//BI

7. Ano toyoio onueio K g diauéoov AM
1yadvov ABI pépovue mopdiinies mpog
11¢ AB xou Al wov téuvovv ™ Bl ota
A ko1 E avtioroiyo. No amodeiete oti
MA = ME.

8. Aiverar tpamélio ABIA (AB/IN) ko E to
uéoo g uikpns Poong AB. Av n AE té-
uver v Al oto Z kou v mpoéktooy e
I'B o0 H, vo. amooegiere ot ta Z, H civar
ovloyn apuovird twv 4, E.

9. Aelouevn dwovg v = 12m mepiéyel vepo
wov @tavel o vwog h. Pafdoc unroog
15m tomoBeteiton oty deouevy, Omws oto
ropoxatow oynuo. Bydlovue t pafido ko
TapaTHPOOUE 0TI TO TUNUO, TOD PPEYTHKE
&yer unrog 10m. Mropodue va vroloyi-
oovueE 0 VYog h Tov vePoD,

12m

Anobeiktikés AoOKNOEIS

1. Av o I} A givar ouloyn apuovird twv A, B
xor O eivai 10 péco tov AB, vo. amodeile-
e 011 T I ko A Pplokovior mpog 1o 1010
uépog tov O.

2. Na droupebet evoypoyuo ujua AB = a oe
TUIUOTA X, Y, @ TETOLA, WoTEe 4x =6y = 3.

3. Adivetau piyawvo ABI eyyeypouuévo oe ko-
xlo (O, R) kou éotw A n toun T oroué-
pov AE ue ty Bl Av Z kou H eivai ot
rpoPolég tov A arigc AB kou Al avtioror-
X0, vo. awoodeiéete ot ZH//BI!

4. Aivetou woporinloypoupo ABIA koa on-

ueio E ¢ AB téroto, dote AE = %AB.
Av n I'E téuver tyv AA oo Z, va omodei-
Cete o1 AZ = 34Z.

5. Ano v kopoen B wopallnloypduiov
ABIA pépovue evbeio €, mov téuver Ty

KE®O®AANAIO 7.

mhevpa A4 oto E xar v mpoéxtaon e
I oto Z. No. awodeiéete ot

a4 _ar _
AE  AZ

6. Adivetor tpiywvo ABI ka1 to onueio A, E
¢ BI” wote BA = AE = EI! H nopdAin-
An oo to A mpog v AB téuver ) didueco

AM oto K. No. amodeilere ot1:
i) To K eivoi to fopdrevipo tov tpryw-

vov ABI!

ii) KE//AL

7. Tparmeliov ABIA (AB//IA) o1 dioyawvieg
Al BA téuvovrar ato O. Ao 10 O pé-
povue mopaiinles mpog g A4, Bl wov
éuvovy ™ Al ot E kou Z avtictoiyo. No.
amooeilete oti AE = I'Z.

LUuvOeta Bépata

1. Aiverou tpiywvo ABI kai ta onueio A kot
E tov mhevpav tov AB ka1 AI” avtioroiya,

44 _ ET

AB  EA-

No. amooeilete ot ta uéoa K, A, M twv

AB, Al ko1 AE avticroiyo, eivar coven-

Oc1ox6. onucia.

wote

2. Aro to uéoo M g whevpag Bl wpiyaddvoo
ABI” pépovue toyaio evbeia, mov téuvel
1¢ AB ko1 Al ota. Z kou H avtiotoiyo. No
amoogiete ot1 ZA - HI' = HA - ZB.

3. Aivetar evbeia ¢, téooepa dradoyika on-
ueia g A, I B, A kou onueio O ektog ov-
¢, Ao 1o B pépovue mopdlinin mpog
v OA, n oroia téuver tig OI, OA ota E
ko1 Z avtiotoiya. No amodeidete ot o 1)
A eivar ovloyn oppovike. twv A, B, ov kai
uovo ov BE = BZ.

4. Av évo onueio A ywpiler eowtepird tny
mievpa BI tprycovov ABI o€ 1dyo A kou éva.
onueio E ywpilel eowtepiia to A4 oe 16yo
K, va. vToAoYI60el 0 AOYog aTov omolo ywpi-
Ce1 n evBeia. BE v whevpa, AL

5. H epomrouévn evog kbdidov oe onueio tov
M téuver tig eportoueves ota axpa A, B
muag oouEtpov v AB, ota onueio I kot

A avtiotoryo. Av K eivai o onueio toung
twv Bl AA, va amoodeilere ott MK 1 AB.
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B
A r

E
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N
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\ AN
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\ \A
\
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\
V1
{
\
B A r
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Oewphpata twV SIXOTOUWYV TPIYDVOU

Oa peremmoovpe £dM, OC EPAPLOYEG TOV BE®PNUATOS TOV
OoAn, Bacikég 1010TNTEG TG ECOTEPIKNG KOl EEMTEPIKNG O1-
YOTOLOL Y®VING TPLYy®dVOV.

OEQPHMA (ecwtepikns SIXOTOHOU TPIYWVOU)

H duyyotépog pog yoviog tptydvou dtonpel v anévavtt
TAELPA EGOTEPIKA 0 AOYO {60 pe TO AOYO T®V TPOCKEL-
LEVOV TAEVP®V.

AnAadn, av AA dtyotopog tov tprydvov ABI woyvet
AB AB

AT AT

‘Eoto tpiyovo ABIT kou 1 d1yotopog tov AA (o). 18). Ao to

B ¢épovpe mapdAinin mpog v AA, mov TEUVEL TNV TPOE-

ktaon ¢ Al oto E. Ao to Bemwpnpa tov Oain oto tpiym-
EB & AB AE 1

Vo &yoopue AL AT (1).

I'a va amodei&ovpie to {nrodpevo, apket va amodeifovpe 6Tt

AE = AB. IIpéyupatt

A

A, =B, (evtdc evolGE tav mapodiirov AA kot BE),

A

A,=E  (evtdc extdg ko emti T QUTA TV TopaAAA®V
AA ko BE),

A=A, (AAduyotopH00),
omote B, = E Gpa AE = AB (2).

AB AB
Amo tic (1) kot (2) mpokvmtel 611 — = ——.
¢ (1) kou (2) mp AT AT

AB
Eme1dn to onpeio A wov dtoupet v mhevpd BT 6g Adyo N
gtvat povadikd, to Bedpnua 1oyvEL Kot avTioTpoea, ONAadn:

AB AB
Av 10 A givan onueio tnc misvpac BI' ko woyvger —=——
ny ne pag 4 AT AT

té7tE ) AA givon S10TopOC THG Yoviag A.



E B Tr

KE®OAANAIO 7. ANAAOTIEZ

» YnofAoyiopos twv euBUYPapH®WY TUNHATWY,
ota onoia &iaipei n ixotoépos tnv anévavu nAsupd
ws cuvaptnon twv q, B, y.

10 oy.18 Béhovpe va vToLoyicovE TIG AMOGTAGELS TOL A
and o B ko I

H mponyoduevn avoroyio ypdoetat:
AB vy AB Y ., AB v
T e By

ondte AB = l;—_:( . Opouwa Bpiokovpe AI'= LS
v

Bty

OEQPHMA (e§wtepikns S1XotOpOU TPIYy@DVOU)

H dyotop0¢ oG eEmtepikng yoviog Tpty®@voL TEUVEL TNV
TPOEKTACT TNG ATEVOVTL TAEVPAS GE £vo. oneio, To 0moio
olapel eEmTepikd v TAEVPE AT o€ AOYO 160 e TO
AOYO TOV TPOCKEIUEVOV TAEVPDOV.

Al B " AB+AT Bty

AnAadn, av 1 AE gtvar eEmtepikn d1y0TOUOE TOL TPLYDVOL
ABI, 1oyvet ot
EB AB

EI AT

‘Eoto tpiyovo ABI kot n e€mtepikn diyotopnog tov AE

(0%.20). Ao 10 B 9épovpe mapdiinin tpog v AE, mov
téuvel mv Al oto Z. A6 1o Bedpnpo tov Oain oto Tpi-
yovo TAE &yovpe

EB AZ

—=— ().

El AT
I"a va amodei&ovpie to {ntoduevo, apket va amodeifovpe OtL
AZ = AB. [lpaypartt

A, =B, (evtog evaAldE Tov Ttaporniov AE ko BZ),
A, =7, (evtdg extdg Ko emti ToL QUTA TV TOPAAAHA®V
AE xa1 BZ),

A, =A, (AE efoteph duyotopoq),
onote ]§1 =7, apa AE=AB (2).
EB AB

Ao tic (1) kot (2) mpokvmeel OT1 — = ——.
¢ (1) kou (2) mp B AT
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rrEQMETPIA

NMAPATHPHZH

To onueio E Ppioketal mpog 1o pePog tne HIkpotepng rievpadg. Ilpay-
wati av >y téte B> I omére I'= ¢ > 0.
Apkei v amodeicovue 6t A, + B, < 180° .

- A, B+TI
‘Eyovue A, Ay _BHT

5 ka1 B, = 180° — B, ondte

L . B T B-T )
A +By=180°-B+ = +—-=180°— | =~ | =180°——-< 180,
b 22 [ 2 j 2

Av AB = Al tote 10 E dev vmapyet. (Epopuoyn 1 - §4.8)

To Bedpnpa 1oy0eL Kol avtioTpoPa, SNAadT|:
Av 1o E givan onpeio g tpoéktaong g migvpag BI' ko

ver —— = ——, t6te N AE givan 1 EoTepikn o016
oy 0eL , n ivan 1 1} -
X El' AL X
pog g Yoviag A.

» Ynonoyiopos twv eubUypappwVv THNUAtwyV
ota onoia diaipei n e§wrtepikn Sixotépos
v anévavu nAeupd ws cuvdaptnon twv a, B, .

210 6%.20 BéAovpe va vToAoyicovLLE TIG AmTOGTAGELS TOV E
a6 ta B ko I

H mponyoduevn avoroyio ypdopetat:

EB_y ., EB ¢y  EB_ vy
El' B " Er_eB B—v " B—v’~
onote EB=£. Opowo Bpiokovpue 6Tt EF=a—B.
P-v B-v
NMAPATHPHXIH

Av A kot E givar ta iyvy ¢ e0WTEPIKNG KO ECWTEPIKNG OLYOTOUOD
¢ yoviac A, tprydvov ABI oty amévavn mevpa, Qo eivor

AB _AB EB _AB B _EB

A~ oar " Er T oar ™" 4~ Er-

Anlaon ta iyvy A kar E twv 000 diyotouwy givor onueio aoloyi
APUOVIKA (G TPOC TIC KOpv@eS B kar I tov piycddyvov ABI!

4A
371\2

B A r

esl




KE®OAANAIO 7. ANAAOTIEZ

Anoiddwvios Kukios

<Ei Noa BpeOel 0 YeOUETPIKOS TOTOS TOV GNUEI®V TOV 0L UTOGTACELS TOVS UTO OVO
E opropéva onpeio A ko B tov emumédov £ovv yvwoto Loyo L3 #1.
v
o
| Auon H
= 'Ecto 800 dedopéva onueio A, B kar M tuyaio on- M
, . B W
€lo Tov TOTOVL pe TV W1dTNTO =— (D).

w He ™ e o= (M N Bl \\r N

Dépovpe ™V ecmTePIKN O1Y0TOHO MIT Ko TV e€wrte-

pkn dyyotopo MA tov tprywvov MAB. Tote z

TA  MA AA  MA N

222 B 0) ke =2 H gy E

B MB v AB - MB v

AnAadn, ta onpela I' kot A givar optopéva, agot yopilovv to AB ecwtepkd kot
eEmtepikd og Adyo B, Axopa givar TMA = 90°, enediy ot MI™ kat MA givon Styotopot
TOV dV0 €Pe&Ng Katvnapomkn POLATIKGOY Yovidv AMB kot BMH.

Apa to M avrkel o KOKAO pe dtdpetpo to tunua TA.

Avtiotpoga: 'Eoto N éva onpeio tov kOkhiov pe drapetpo to tunqpa I'A. Tote
- NA
I'NA = 90°. ®a amodeiéovpe 6T1 —— = B,
NB v
Am6 to B pépovpe BE//I'N, ondte oto tpiywvo ABE elvan
NA TA NA
—=——nMy0 M (2) —=— (4).
NE g 1Moreme @) o= =@
Emiong eépovpe BZ//AN, ondte oo tpiywvo AAN glvar
NA AA NA p
—=——nNAMy0 M5 (3) —=— (5).
Nz ag 1Morems@) =" 0)
NA NA
Amo 115 oyéoelg (4) kot (5) mpokvmtel 011 — = —— , ondte NE = NZ, dnhadn 1o
N eivoun péco tov EZ. NE Nz
Enedn TNA = 90° kou BE/I'N, BZ//AN, 0a givat katr EBZ = 90°, dnAadh to tpiyovo
EBZ givat opboymvio oto B pe didpeco BN, onote NB = NE = NZ (6).
1

NA
Ao TG oyéoels (4) kar (6) Exovpe NB =—.
\%
Apa 0 (NTodevog Ye®UETPIKOS TOTOG givar 0 KOKAOG pe dtdpetpo TA.
Kataokev): Av 00000v ta onpeio A kot B kot o Adyog B , Otpovpe o Tunpa AB
\%
E0MTEPIKA Kol EEMTEPIKA GE AOYO £ , OT®¢ 6T0 TPOPANa 2, §7.7 kar Bpiokovpe
v
ta I" kot A, Ztn cuvéyela yphgovpe Tov kukho pe diauetpo IA.

MA
Awgpeovnon: Av givar L 1, tote MB =17MMA=MB. Apa 10 M 1canéyet and ta A
\Y%

kot B, ondte 0 {ntodpevog yempetpkdg TOmog eivat 1 Lecokddetog Tov tunpatog AB.
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EYKAEIAEIA TEQMETPIA

NMAPATHPHZH

O mponyoduevog yewUETPIKOS TOTOG AéyeTal AmOILdVIOS KUKAOG, amo
70 ovouo, tov ElAnva puoabnuoatikod Arollwviov mov mpitog ueAétnoe
70 Bguo.

Tevira vrapyovy arelpol omolAaviol KdKot wg Tpog 0o onueio. A kai B.

Lo va opioBei kdamorog aro avtovg, otav dobovv to. A kot B, ypeidlerar

vo. 600¢i 0 1oyog %r/ éva oro ta onueio I, A, n 1coddvoua, évo toyoio

ONUELO TOD ATOAADVIOV KOKAOV, GTE O LOYOS Va. EIVAL TEPOCTOLOPICUEVOG.

Epwthosis Katavénons 2. Aivetar wpiywvo ABI ue AB = 6, BI' = 10),

AI=9. Av AA, AE n eowtepirn kot eéwte-

TEPIKITG Kot eCTEPIRTIC JLYOTOUOD THG Yo- plx11" O1Y0ToUO0¢ TS Ywviag A, va voloyi-
viag A, iprycdvov ABI ivor oolvyn appio- alei zo AE. 3

vika tov B ko I, 3. diverar tpiywvo ABI ue A > 90° koi n
o10peaog tov AM. Av i dyyotouog e yw-
viac AMB téuver v AB oto A ka1 v
rpoéxtaon ¢ 1A oro E, vo arodsilete
ott EA -AB = ET" - AA.

1. Na &énynoere yrati ta iyvy A, E ¢ eow-

2. Av AA eivou i dryotouog tpiyadrvov ABIT
ka1 AB = % , VO OLKALOLOYNOETE VIOTL
p+y=2o.

AXZKHZEIZ MNA AYZH

164

. 2710 dimlavo aynuo. gi-

. T1 ovouadetor Amorlwviog kbKlog wg

zpog ovo onueia A kou B; I1ocot tétoiot
Amollavior kokLot vrdpyovv;, Me moiovg
TPOTOVS UTOPEL Vo, 0plobsi KATo10¢ Ao
avToUS;

voi A4 n diyotouog, 1
10 &éykevipo kot I, To
TOPAKEVTPO TOV TPI-
yavov ABI To onueio.
(4, A) xou (1, 1,) omote-
Aodv apuoviki tetpd-
00, No. 01k010)0yHoETE THY ATAVTNGH GOG.

. O yemUETPIKOS TOTOG TV THUEIWY TOV

EMITEOOD TOV 01 OTOCTACEIS TOVS OO 0DO
oprouévo. onueia A kar B Egovv Aoyo A =1
ehvou:

i) Kdrlog drouétpov AB

ii) H ueooraberos tov AB
iii) To uéoo M tov AB
iv) Kovéva omo to mopamdve.
(Na dikaioroynoete v amavtnol oog).

Aoknoels Eunédwons
1. H oisuecoc AM xau n diyotouog BA tpi-

yaovov ABI téuvovror oto E. No amwodei-
, AA
Cete 011 —— =2 —.
EM Al

. Av M givou to péoo s mhevpag Bl evog

piyovov ABI kot o1 diyotouor twv ywvi-
&v AMB kau AMT téuvovy tic mhevpéc AB
xor AI” ota A koa E ovtiororyo, vo. awooei-
Cete ot1 AE//BI.

. Av A4, BE kou I'Z eivai o1 dryotouot twv

yoviay evog piywvov ABI vo, amodeile-

Aworonddote Kot amodeiéte avaloyn mpo-
1007 Y10, TIG EEWTEPIKES OLYOTOUOVG.

. Aivetou 100okelés tpiyawvo ABI (AB = AT')

eyyeypouuévo oe koklo (O, R). Av 4 to-
xoio onueio tov toéov BI” ko n AA téuver
mv whevpa Bl oo E, va amodeilete 011
EB -AI'=EI - AB.

. 2e éva nuukoriio drouétpov AB pépovue

TG EPOTTOUEVES TTO, GKPO. THS OLOUETPOD,
Ka0i¢ Kol 1o EPOTTOUEVH TE TOYOLO ON-
ueio tov E, wov téuver v evbeia AB oto
Z kot TS alAeg dvo spamtoueveg oto I Ko
A. No. amodeiete ot o onueio I A eivaa
ovloyn apuovika twv E, Z.

. Abo whevpéc evog tpryavou eivar 20m kau

36m. H oryotouog s ywviag, n omoio, we-
préyetal petold Twv SDO OVTAV TAEVLPDY,
O10upel TNV TpiTn TAEVPA o€ DO UEPY, TOL
omoia dropépovy kotd. 12m. Na vroloyi-
00¢t n ity Thevpa.




W
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A4
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W
w
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=
w
=

Anodeiktikés AOKNOEIS

1.

Aivovtor o1 dradoyixéc ywvies xOy = yOz
=zO0t = 45° ka1 10 onueio A, A twv Ox,
Ot avtiotoya, této10. wote OA = OA4. Av
B, I' eivau ta onueio touns e A4 ue tg
Oy, Oz avtiotoya, vo. amodeiete ot1 AB
= BI"-AA.

. Ano 10 uéoo M g whevpdg Bl evog tpi-

yavov ABI” pépovue v wapdiinin oty
oryotouo tov AA, wov téuver tig¢ AB, AI
ota E, Z avtiotoryo. Na amodeiete Ot
BE=T7.

Aiverou tpiywvo ABI i diyotouog tov AA
KOl T0 EYKeVIPO Tov 1.

Al
i) Noa vmoloyiobei o Aoyog Iy OS ov-

VapTHon Twv TAEVP@V a, b, y Tov Tpi-
POVOD.

ii) Av p +y =20 ka1 K o Popdkevipo
TOV TPIYDVOD, TOTE!

a) IK//BT B) ZE = /3;7,

omov Z, E to onueio toung twv AB,
Al avtiotorya ue v evbeio IK.

. Av o1 dyorouor twv yoviav B kai I evog

p1ydvov ABI] téuvovv t 016ueao tov
AM oo A kou E avtiotorya, vo. awodeile-

7€ 0Tl

. Ot un mapdiinieg mievpés tpameliov

ABIA (AB//IA) téuvovrar ato O. Av 1 di-

KE®OAANAIO 7. ANAAOTIEZ

xotépoc e yoviac AOB téuver tic AB,
I ota E kou Z avtiororyo, vo, amodeilete
otL:

i) ZA-BI'=ZI"AA,

ii) EA-BI'=EB-AA .

LUuvOeta Bépata

1. Aivetor piywvo ABI eyyeypouuévo oe ko-
xlo (O, R). Av n kébetn diduetpos KA otn
BI' téuver ic AB, Al oto. E, Z avtictoryo,
va. amodeiéete ot ta E, Z eivor ovloyn ap-
povika twv K, A.

2. Av o1 dryotouor ddo amEvavti ywviey Te-
pamiedpov ABIA tuvoviar mave otn dio-
PWOVIO TOV EVAOVEL TIG D0 GALES KOPVPES
700, 1076 €vol AB - I = AA - BIT Na ece-
10008l av 160l 1 OVTITTPOPN TPOTAOH.

3. Aivetaa 16éo AB xiriov (O, R). Na opi-
oete anueio M tov toéov AB, této0 dhote

VB % OOV U, V O0TUEVA TUNUATA.

4. Aivetar wopoalinroypoupo ABIA kar to
onueia E, Z tov nlevpov tov A4, AB
ovtiototyo, wote AE = BZ. Av H eivai to
onueio touns twv BE kou AZ, vo. amodei-
Cete ot n TH eivar dryotouog e ywviog
BI Y.

5. Na koarookevdoete tpiywvo ABI ue fdon

AB
BI'=q, dyoc AH = ——=,0
o, vl,//og ’ Ko =", omov
L, V 00aUEVO. TUNUOTO.

. Aivovtai 0vo koxior (K, R) kai (A, p) mov

epamroviol eCwtepika oto A. Pépovue to
KO1V0 epomtousvo tunue tovg AE koi thyv
AB xaBetn oty AE. No, amodeilets ot

Agzﬂ'
R+p

. Mia uerofiinti evbeia € diépyetar omo to

Papdrevipo O evog tpiyavov ABI ko té-
wver tig whevpés AB, Al aro A, E avtiotor-
xo. Na amodeilere ot

AB ET
ey )
AA  EA

3. i) Ocopnua Meveldov. Aivetor tpiywvo
ABI kot evBeio € wov téuvel tig evbeieg
AB, BI, I4 ota A, E, Z avtiotorya. Na
omoociete 0Tl

AA EB ZI'

AB EI' ZA

ii) Oeapnua Ceva. Aivero tpiywvo ABI”
xou to. onueio A, E, Z tov evbeiwv Bl T4,
AB, avtiotoiyo. Av o1 evleiec AA, BE ko
I'Z ovvipéyovv, tote 10)DeL:

AB EI' ZA J

AI' EA ZB

Na eetooOet kot yia o, 600 Gewphpota,
o 1Y D€L TO OVTIoTPOPO.
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EYKAEIAEIA TEQMETPIA

. Aivetor wapalinloypoypo ABIA. Av n oi-

yotouog g ywvios BAI téuver t BA oto
E ko1t Bl ato Z, va. arodeilete ot
EA AI' J

EZ AB

. Aivetar kbxAog diouétpov AB ka1 yopon

IA k6Betn oty AB. Av M eivor anueio
¢ Yopong kou ot evbeiec MA xor MB té-
ooy tov kbxio aro E kar Z avtiotoiyo,
vo. orooegilete ott EZ - ZA = EA - ZI'

. Av to anueia (A, B) kot (I, A) amoredody

appovikn tetpada ko 1o B eivar uetald
v I] A, va amodeilete ot1:

i) OA> =O0r - 04, émov O 10 éoo Tov

070 £0TEPIKO THS YVIiag. No. katooken-
000¢i evbeio, mov vo. diépyetar amo to A
KO1 VO, TEUVEL TIG TAEVPES THGS YWVIOS OTO.
onueio. B kot I, wote:

i) 1o A va eivar uéco tov Bl
. , 2
ii) vo etvor AB = 3 BI ko1
M ;
, OOV U, v EIvol

AT v
YVOOTE TUUATO.

iii) va eival

9. Avo kvklor (K, R) ka1 (4, p) téuvovrar
ota onueio A kor A'. No kotaokevooOsi

AB. evbeia, mov vo diépyetor and o A kot vo
2 )i )i TEUVEL TOVS KOKAOVG ot onueia B kai I,
ii) B AT T aa dote vo eivai:
, , , . ... AB 3
7. Na kotookevaotel eowtepikh nuievbeio i) AB=AI, i) r- 4

Ax ¢ yoviag A tpiycyvov ABI téroia,
wote av A, E eivar o1 mpofolés twv B, I' | 10.Av AA, BE, I'Z eivar o1 dryotduor evog tpi-

, . A4 yeovov ABI kou I eivai 1o éykevipo tov
oty Ax ovtioroiya, vo. ivol =", . , .
i ) S AE oy IPIYOVOD, VO. ATOOEICETE OTI
OOV L, V EIVOL YVWOTE, TUNUOTO. A IB I
, , oA , , )
8. Aiverar ywvio xOy kou ot0.0epo onueio A A IE  IZ

APAXTHPIOTHTEZ

1. No amodeiéete o avtiorpopo tov Ocwpruotos tov Oali.

2. Aivetou evBoypouuo tunua BI” kot toyaio onueio A tov emimédon, diapopetico twv B ko I Na
KOTOOKEVATETE TOV ATOAADVIO KUKAO ¢ Tpog ta B kat I, o omoiog diépyetor amo 1o A.

3. Adivetou tpiywvo ABI kou i1 oryotopog tov AA. No. eéetdoete av to, B kou I ovijkovy otov i010 Awol-
Awvio kbrAo w¢ mpog ta. A ko A. No. KoOTaoKevAoETE TOV TOPATAV®D KOKAO Kol Va. fpeite To Adyo

114 25 ovvapTion Ty TAeopav a, P, y ToV TPIYvov, omov M Tuyaio onugio Tov KOKAOU.

EPTAZIA

Atveron 00ypoo tunua AB kou onueio I tc vfeiag AB. Na. fpebei to apuovikd avlvoyés tov I”
¢ mpog o A kou B (000 mepimtaioeig).



IXTOPIKO XtHMEIQMA

Métpnon

210 TPAOTO 6TAdIN AVATTVENG TNG KOW®VING 1
pHETPNOT YWOTOV «UE TO HLATYY, APOV TO UETPO
dev elye dokpbel og ave&dptnn 1016t TO EVOG
OVTIKEHEVOV. TNV TOPElD avATTLENG TG KOVM-
viog, OTav TETOL0V E100VG «TOLOTIKA» HETPO KPi-
Onkav avemapkr, epeavicOnkay Kamolo PLoKd
HETPa, TOL HTAV GLVIOME HEPT TOL AVOPOTIVOV
GMUATOG, OTMG TO UNKOG TOL TOJ0V, TO TAATOG
™G moAdUNG K.4. ['o v dmapén téTo1mv HETpOV
HoPTUPOVV KoL 01 OVOUOGIEG TOV HETPOV HINKOVG
oL dttnpnOnKav pExpt onpepa, OTWs «tdd,
«OAKTVAOGY, «moraun» K.A. Ta pétpa avtd xpn-
GLOTOIOVVTOV OPYIKE Y10 TOV TPOGIOPIGHO TNG
100TNTOG TOV HETPOVUEV®V HEYEBDV 1] TG 1600V-
vapiog tov oynudtev. To pétpo evog peyébovg 4
NTOV TO0 TANGIEGTEPO AKEPALO TOAALATALGIO TNG
povadog E.

H avaykn ywo mo axpiPeig petpnioeig odnynoe
TN YPNON VIOSPEGEMV TNG LOVADOS HETPOL.
"Etot eppavictnkav 1o TpdTo «GLYKEKPLUEVA
KAMAGHOTOY, O LEPN TOV GUYKEKPILEVAOV HETPMV
a6 6mov tponAbav. H wotopikn dwadikacio yé-
VEONG TV GLYKEKPIUEV®V KAUGUATOV MG OO~
Téhecpa NG avaykng pétpnong emiPePordveran
amd TNV avopolopoppic. Tov GLUPOAMGHOD TOV
KAoPATOV 0vTov Tov TOToV. X1 Bafuidva ta
ovppora yio o 1/2, to 1/3 xan to 2/3 givan tav-
Toypova Kot cVpPora doyeimv, MAadr cuyKeKpl-
LEVOV PETPOV OYKOL. ZTNV opyaio Alyvrto oo~
kpivovtot ta pvoika kldouoto (1/2, 1/3, 1/4 ko
2/3), mov Stapope®ONKOY 0O AUEGES TPOKTIKEG
avdykeg Kot £xouv 1014{ovca ovopatoloyio Kot
1EpoYAV K6 cvppforcpod, Kot ta alyopiOuixd
KAdouozo, TOv NTOV TG Lopeng 1/v, kot epga-
vicOnkav g Tpoidv pabnuotikng eneEepyaciog.
H aveEoaptntonoinon tov KAACUATOS 0o TO GL-
VOQOGEVO TEDTIO peyebdv NTav TOAD To apyn
amd ™ SLHOPE®ON TG £VVOLaG TOV PUGTIKOD
ap1Opov. Agv £ytve ypfyopa avTiAnmtd OTL ot
AP TIKES 1O10TNTEG TV KAAGHAT®V deV £Ep-
TOVTOL O TIG 1010TNTEG TOL TEdiov peyebmv, 610
omoio aviKovv.

H npot EAAnvuay Osopia pétpnong. Mia ano
TIG ONUAVTIKEG S10pOpES TNG EAANVIKN S pabnpa-
TIKNG TopAdoons amd TNV Atyvrtioky| Kot ) Bo-
BoAmviakn etvon 0T To. TPOPALOTO TNG HETPT-

KE®O®AANAIO 7.

omng cuvey®dv peyebav tibevion o véa BewpnTikn
Baon. O1 padnuatikoi apyilovv va avalntovv
pebddovg pétpnong pe Paomn kdmoto apnpnpévn
Hovada LETPOL UNKOLGS, empaveing 1 dykov. Kot
€00 Ogv evvoolle epmelpiKég nebBodovg (Tpocey-
YIGTIKOD) TPOGOOPIGLOD TOV HETPOV TTOV VO, TKOL-
VOTOl0VV TTPOKTIKEG ovayKes. Amatteiton 1 omd-
de1én g vVapéng evog tétotov pétpov. H véa
OLTI TPOGEYYIGT OTOLTOVCE TNV EIGAYMYY| VEDV
De@PNTIKOV EVVOLDV Kol VEDV TPOT®V GLALOYL-
opov. Kabe ovykekpiévo idog peyebov givat
GLUVVQUGUEVO LE OPICUEVO TPOTTO GUYKPIONG TV
(QUOIK®V OVTIKEWEVOVY 1) coudtov. To evddypop-
Lo TUALOTO, .Y, LTOPOVV v GLYKPOOLV LE TN
Bonbsia g £vvolag TG «EQOPUOYNG» TOL EVOG
el TOV GAAOVL, N omola 0dNYel oIV £vvold TOV
pKovg: 600 gvBHYpaLLLe TUOTO £XOVV TO 1010
LNKOG OV LLE T LLETAPOPE TOL £VOG €ML TOV GALOV
«eapuOlovvy, EVO TO £VOL VTOAEITETOL TOV GA-
A0V TOTE TO TPMOTO Eval LIKPOTEPO TOV SEVTEPOV.
To. Bépn elvan pey€dn dAiov gidovg. Aev £yl vo-
NUO TO EPOTNLO oV TO PAPOG TOV GOUATOG Eivar
peyaAdtepo, 100, 1 LIKPOTEPO OO TO UNKOG EVOG
evBvypappov tppatog. ‘Etol, ta ukm, ta ep-
Badd, ot 6ykot, ivar dtapopetikd eion peyedmv.
To wpdPAnpa g pétpnong evog peyébovg 4 pe
™ Ponbela g povadog £ cuviotatol apyikd,
otV apyaio. EAAGSa oto va Bpedel mocec popéc
mTEPLEYETAL I povada 6to A, dnhadn (nteital o
aplOuog a tétolog, dote A = akE, 6mov A ko E
gtvar peyébn tov avtov gidovs. ‘Eva péyebog X
glvar koo pétpo dvo peyebov A kot B, otav me-
prExeTon aképato aplipd eopdv ot LeyEdn avtd,
oA. A= aX, B =BX. Tote ta peyédn Aéyovron
OOUUETPOL.

O1 apyaiot EXAnveg yeopétpeg etyav Ppet o amo-
TEAEGLOTIKN S10d1KOGi0L LLE TV OTtoi0 Uopovoay
va. Bpovv 10 Koo HETPO Vo peyebmv A kot B,
av vrapyet. [Ipdkerton yio ™ dradikacio g ov-
Ovpaipeons | aviavoipeons (YVOOTAG GNUEPO OC
oAyopi6uog tov Evkieion), n omoio ektifetat oTig
dvo TpaTe Tpotdoels Tov Bifhiov VII twv «Ztot-
yelov» Tov EvkAeidn. Av vtoBécovpe 6Tt A > B,
toTE Qpapovpe to B amd 10 A d6eg popéc yive-
Tot. Av dev mepiocedel vTdoLowto, ToTe T0 B petpd
axpPdc To A Kot givor to koo pétpo. Eideun
&yovpe vorowo B, pe B > B,. Epapuodlovpe mv
oo, dwdkacio ota B, B,. Av dgv mpoxdntel vid-
Aowuro, 1o B, givat to koo pétpo, 10eun £xovpe
éva véo vtoromo B,. Av 1 emavainym owtg e
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dwdikaciog Teppatiotet og kdmolo B, mov petpd
axpag to A, tote T0 B, £ivan To {ntovpevo koo
pétpo. Av o alyopiBpog dev teppotiCetat o 600
neyébn etvon aovuuetpo. IbBovodtoto oto Ogaitm-
TO V0L OVIKEL 1] 1060 VOL EPAPLOGTEL 1 ovBvpaipeon
MG KPUTNP1o aoVppETpiog dVo Tunpdtov. To kpt-
PO 0VTo amodelkvoetor oty I[Ipdtacn 2 Tov
BiAiov X tov «Ztoryeimvy.

H avaxdloyn 6t dev vmdpyer koivo uétpo e
O010yWVIOD K0l THS TAEVPAS TOD TETPOLYDVOD OO~
didetan otov [Mubayopa. To mog axpPadg Eywve
VTN 1M OVOKAALYN TOPAPEVEL OO 0VOIKTO Yol
10 omoio &yovv mpotabel moikideg epunveieg.
Ouwmg n avakdioymn avtn, Kobmg Kot 1 SUGKOAIN
AOGNG TOL TPOPALLOTOG TOV TETPOUYOVIGLOD TOV
KOKAOL (BA. Tox pn emiAdoruo yewuetpika mpofiin-
Hato TS apya1otnTog) Edmoay véa dbnon ota
HOONUOTIKG TOV HETPOVUEVOV HEYEDDV.

H yeviki] Ocowpio Tov avaroyiodv tov Evddcov.
H Ymapén acoppetpmv peyedmv odnynoe ot dto-
Tonwon pag véag Bewpioag and tov Evdo&o tov
Kvidio mov exktibetar oto Bifrio V 10v «Z101-
yelovy tov Evkkeion. H véa Oswpio twv aval.o-
y1ov opileTon ot YEVIKN £vvola Tov peyéboug,
meplopPavovtag £Tot Kot Tovg aptpong Kot To
AL cvveyn ueyedn (unkm, empaveieg, dykot). H
€vvola vt elodyeTol aSlopoTikd pe t Pondela
tv Kowawv Evvorov oto Biiio I mov opilovv Tig
GYEGELS 10OTNTOS KO OVIGOTITOG,

O Evdo&og opilet mote 600 {evyn Apyundeiov
ueyebov a, B kat vy, & £xovv tov 1610 AOY0 pe ™
Bondeia TV TOALATANGIOV VTOV TOV PEYE-
Oov, dniadn otav: 1) pa > vp kot py > vo 1 2)
po = v kol py =v4, 1 3) po < vp xon py < vo.
Ymv mepintmon avtn) ta peyédn a, B, v, & Aé-
yovtai avaloyo. H oyxéon g avaroyiog givat
oyéon THToV 160TNTAG, ONANOT GULLLETPIKT KO
petafotikn, Ko £tot o Levyn peyebov dwopepi-
Covtan o€ KAGGELS 10dvVapiog (evymv Tov £xovv
Tov id10 Adyo. Etot, 0 Adyog pmopei va eicaydei
MG TO KOWO YOPOUKTNPIOTIKO OV £)ovv Tal {evyn
peyebaov piog kKiaomng.

H yevikn Beopio tov avoroyiov amoteAel )
Baomn g pebddov g ecaveinong,  omoio Epap-
pooTNKE amd Tovg apyaiovg EAAnvec otn pé-
TpNomn (Un GTOYEIMIDV) ETLPAVEIDY KOl OYKOV.
Ypiletor oty 10€a 6TL oV ad Kamoo péyedog
AQAPECOVLE TEPIGGOTEPO OO TO HGO, AT TO
VOO0 EMIONG K.0.K., TOTE UETE OO TEMEPOL-
Guévo apliud Pnudtov taipvoovpe vTOLOLTO
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HIKpOTEPO Omd 0mo10dnToTE dedopévo puéyebog
(«Ztoyeion, Bipriio X, [Ipotaon 1). Me dAha
Aoy, M Slopopd avépesa og pio LeTaPANTN
TocoTNTO TOV TEIVEL G €va Oplo, KAl GTO OPLO
aLTO, pumopel va yivel 660 pkpr BEAovLE e vTto-
durhactlacpd e Me 1 Bondeta g pebddov
¢ eEavtanong o Evdoéoc anédeile to mopoakd-
T Oeopnporo:
1. Ta gpPadd dvo KOKA®V £xovv AdYo 160 TPOg
TO0 AOYO TOV TETPAYDOVOV TOV SLOUETPOV
TOVG.

2. O 6ykog mupapidag toovtal pe 1o 1/3 tov
OYKOV TOL TPIGUATOG [e TNV 1d1a Pdomn kot
Vyoc.

3. O 06yKog TOL KOVOL 15ovTal pe To 1/3 Tov
OYKOL TOL KVAIVIpOV e TNV 1d1a faon kot
Vyog.

Me v id1a. péBodo o Apyndng Pprike Eva AN -

00g vémv gufadmv Kot OYKv, OTmg T EUPadOV

NG TAPATAEVPNG EMPAVELNG KOAIVIPOL KO K®-

VOV, T0 EUPadOV NG EXPAVELNS COAIPOS, TOV

OYKO NG ceaipag K.q.

Apypuogia ko pn Apyipnosia peyédn. o

va, woyveL 1 Beopla TOV AvaAoylOV TPETEL VO

opiletal 0 AOYOG AVALESO GTO CLYKPIVOUEVA
peyetn a, B. Avto eEaocpariletal av vadpyovV

OKEPOIOL L KOl V TETOL01, MOTE pa > B kot VB > a

(«Zroyeion, BifAio V, Opiopodg 4). H cuvOnkn

ot ovopaletal onuepa aliwua tov Evdocov (1,

ovyvotepa, aliwuo Apyyunon - Evdocov). To pe-

v€0M yo Ta. omoia tkavomoteiton o a&iopa ovtd

Aéyovtan onpepa Apyiunoeia.

Ag onuelmBel mog un Apyunoeto peyEdn ntav

yvootd oty EAAvi apyoidtnta, 6nmg ot Ae-

YOUEVEG KEpaToEldelc yovies. TIpoKettal yio T

yovia tov oynuotifeton m.y. and 10 16E0 mEPL-

PEPELOG KOL TNV EQATTOUEVT) GTO €VOL GKPO TG,

OMAadN TO HEPOG TOV EMITESOV TOV TEPIEXETOL

peta&d Tov T0E0L Kot TG EPATTOUEVN GTO O1)-

peto eraeng. OGOINTOTE KOl OV LEYOAMGEL 1oL

Tétoto Yovia dev pmopel Toté va vrepPei ™ yo-

via Tov oynuotifetal and TNV EPATTOUEVT KoL

OTOLOONTOTE TEUVOVGO TOV TOEOV GTO oNEiD

topns. ‘Eva této10 péyebog a, to omoio morha-

TA0G10LOIEVO ETTL OTOLOVONTTOTE TEMEPACUEVO

apOpd v Topapével pkpdtepo tov peyéboug f,

ovopaletal evepysio amEIPooTo MG TPOG T0 S, M

avtifeta, to f Aéyetal evepyeia dreipo Pnéyebog

®©G TPOG TO a.
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KE®OAANAIO 7. ANAAOTIEZ

Méyebog Aéyetar oTidnmote emd€yetal avénon 1 eldttoon. X ['eopetpia
EYOVLLE TOL PEMUETPIKA, PEYEON .

"Eva evQ0ypappo tuqpe FA Aéyetan owodiaipean tov AB, av vrdpyet £vag oo-

o1KOG apOuds v, wote [A=——.

‘Eva svevypauuo Tunpo I'A Xsyswl yvouevo tov AB eni to Oetiné pyto apldpd
B

=— (u >0,v>0), av givar aBpotcpa pL e0OVYPOUU®V TUNUATOV IGOV 1Le —
v v

Av yio dvo pn unoevika evBvypappa tunpato AB kot TA vtapyel pntog q = 13
v

tétolog, dote [A = qAB, Ta 300 VOVYpaLLO TUNHLATO AEYOVTOL GOUUETPA KOL

0 aplBuog q = B Aéyetar A0yog TV OVO TUNUATOV.

AB TA
Mua ko vodaipeon KA = — = — Aéyetat kat koivo uétpo tov AB

v H
ko TA. Avo cOppetpa evfOypoppo Tpupoate tvor aképota ToALamAdoio kibe

KOWVOU TOVLG UETPOV.

AVO guBhYpapLo TUNHOTO TTOV OV IvOl COUUETPO AEYOVTOL AGVHUETPA KOL O
Adyog tovg givon Evag appytog aplOpde.
To gvBOYypappo Tuqpata o, v, AEyoviol avdioya mpog to tunpota B, 6 6tov
elvan *_¥ .
B o

Avadoyia Tunpdtov Aéyetol k4O 166TNTO TG LOPENS *_¥ , omov a, B, vy, 0
glvat ev0VYpapLLe TUNLOTOL B0
Mézpo £vog vBOYpOILOL TUNUATOG O £fval 0 AOYOS TOL o TPOG £va GALO TULLOL
7oL Taipvovpe avbaipeTa wg uovada uétpnyons. Etot:
— AYo {oa tuqpota £govv ico LETPO Kot ovTioTPOQa.
— O AOY0¢ TV PETPOV dVO TUNUATOV, TOV LETPAOVTOL LE TNV (0100 LOVAdQ [LE-

TPNONG, 1000VTOL [E TO ADYO T®V SVO TUNUAT®V.

MA
Av 110 Ta SropopeTikd cuvevBetokd onueia A, B, M woyder —— = A, 10t Aépe
0tL 10 M draupei To sv0vypopuo tunua AB ce Loyo A.

— To M dwpet ecwtepina V| eémwtepira 1o Tpa AB og Adyo A, av 10 M givan
avtiotorya petaéd tov A kot B 1 oty tpoéktacm tov AB.

— To onueio M mov daipei 1§ ecmtepika 1 eEmtepkd to Tunpo AB 6g Adyo A

gival uovadiko. 5, 5,
Ozopnpo Oain A, \E 6
— Tpew TovrAdyiotov maparinieg gvbeiec: B/ Z .

AB Bl AT ’
Av g,//g,//e;, 10TE = = .
ZH EH
AB EZ
AvticTpo@o: Av g,//e, kon — = ——, 161e ['H//¢g//¢, . r! >
BI' ZH’
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— Xto0 Tpiyevo

Av AE//BT, 16t¢ AA = AB Ko AA = AE = AE .
AE EI AB AI' BI'

AvticTpogo: Av AL _AB , 10t AE//BI.
AE Er
I'eopeTpikéc KaTOOKEVEG
— Kotaokevn tetdptng avaiodyov
— Awipeon evBOYPOULOL TUNHOTOS ECOTEPIKA KOt EEOTEPIKA GE OGUEVO AOYO
Xvloyn appovikd
Avo onpeto I' kot A wov dapodv ecotepikd Kot eEmtepikd to Tpunqpuo AB otov
1010 Adyo, Aéyovtor culuyn appovikd tov A kat B.

Ozopnpota droTop®V

Ecmtepuiic dyyotopov E&otepukig oryotépov
A
2> A
1
B E B r
A T
AB AB EB AB
AAd ‘ —=— AE g&mt. dyyotouoc & —=——
PHOTOHOS = Al ATl g HOTOHOS EI" AT
AB=— Ar-_%_ EB-—% pr-_%_
Pty Pty P—y B—y

Ta {yvn A kat E g ecotepiicnic kat e£oteptknic duotopov e yoviog A, tpt-
yovov ABI, givar onpeia cvloyn appovikd og tpog ta B ko I

T A
3772
E B A r

Amolidviog KvKAog oG Tpog ta onpeia A kot B Aéyeton kébe kdkAog dapétpov
I'A, 6mov ta I' ko A etvar cvloyn appovikd towv A kou B.




KEOAAAIO

OMOIOTHTA

270 KEQPAAOLO OVTO LEAETAOVTOL OL WOTNTES TOV OOV gVOVYPOUUOV GYNUATOV Kot EO1KO-
TEPO TOV OUOI®V TPLYDVAOV Y10, T 0010 SIOTVTAOVOVTOL KATAAANAL KptTnpla opotdtntoc. H
OHOLOTNTO ENEKTEIVETAL GTO GUVOLO TMV GTOLYEIDV TV EVOVYPAUL®Y GYNUATOV EVO divovTal
TPOKTIKEG EQAPUOYES GE TPAYLLOTIKA TPOPANLOTO KOl CIUELOVETOL OTL 0OTEAEL PaGIKO GUV-
detikod kpiko AhyeBpag kot I'ewpetpiog. TéLog, mapovsialeTor  6TEVH GYECT TNG OHOLOTNTOGC
LLE TNV TPLY®VOUETPIOL.

Noog oro Khajuraho g
Bopeiokevipixic Ivdiag,
100¢ - 110o¢ arcdpvac.
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A A

172

EX] opoia eubUypappa oxnpata

Ag Bswpnoovpe éva mapalinioypappo ABTA kot omtd to
uéca B’ kot A" tov mhevpadv AB kat AA avtiototya, ag ¢é-
povpe mapdAAnAeg mpog Tig AA kot AB, ot omoieg Tépvovtat
oto onueio I'". Tote 10 mapaAinAdypaupo ABT'A" éxet Tic
yovieg Tov ioeg pe T1¢ avtiotoryeg yovieg tov ABIA, evo
oy vEL OTL

AB'" BT" T'A" AA" 1

AB BI' TA AA 2

Ag Bewprcovpe katomy Eva tpiyovo ABIT kot ag mpoekTei-
vovupe Tig TAevpég Tov AB kot AT pog ta onpeia B kot I
avtictoya. Ocwpovpe onueio B’ oty mpoéktaon g AB,
étor dote AB' = 3AB. An6 10 B’ pépovpe mapdAinin mpog
v tpitn mhevpd BI, mov tépuvel v mpoéktaon e Al oto
onueio I'".
Tote mapatnpovpe 6t ta tpiyova ABIT kot AB'T' éxovv
OLEC TIG YwVieg TOVG 1oeg pia TPog o, EVED EMTAEOV 1GYVEL
ot

AB" A" BT’

= = 3.
AB AI' Bl

Ta 600 TapPaAINAOYPALLLD, OT®G Kol To OVO TPIYWVA TOV
KOTOOKELAGON KAV TPONYOLUEVMC AEYOVTOL OHOLa, EVD O
AOY0G TV OUOAOY®V TAEVPDOV TOVG (ONAadN TOV TAELPOV
mov PBpiokovtal anévavtt and ioec yovieg) Aéyeton Adyog
oporotyras. Ievikdtepa yio to Opote EVOVYPOLLLLL GYNLLOTOL
&yovpe Tov akdAovbo opiouod.

Opiopos

AY0o g00VYpappa oyqprata AEyovtal 6pova, av £xouvy
TIG TAEVPES TOVS UVALOYES KUL TIS YOVIES TOV GYN0-
Tilovron amé oporoyeg TAELPES TOVG i6EG pio TPOG pio.

O AOyog TV opdAOY®V TAELP®OV 600 £VOVYPAUL®Y GYNLLE-
TOV AEYETOL AOYOC OHOOTNTOG LTAOV Kol cpPorileTor pe
A. H opotdmta petald 600 evbiypappov oynuidtov cop-
BoAileton pe = .

OEQPHMA

O LOY0G TV TEPUETP®V dVO0 OpOL®Y gVOVYPAUU®Y GYN-
pdtov 1odtot pe To Adyo opoldTTdg TOLG,.
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Ag Bempnoovpe dvo dpota vbvypappa oyfuate ABIAE
kot A'BT'A’E" (avdioya amodeikvieTal Yo v00YypapLpLa
OYNUOTO LE TEPIOTOTEPEG KOPLPEG). AOY® TNG OLOIOTNTOG

B Ba &yovpe OTL
A A'B" BT' TI'N AE" EA"

T AB BI' TA AE EA
A Kot a7t TIG W0TNTEG TOV 0VaAOYI®V, TO dOpoiGua TV apild-
UNTOV TPOG TO AOPOIGLO TOV TAPOVOUACTAOV 1GOVTOL LE A,
Ey onAadn:

™

A,

B’ A!B!_"_ B!l"l_"_ FVA!+A!E/+ E!A! :}\l
A’ AB+BI+TA+AE+EA '

m Kpitnpia opoiétntas
>y mopdypopo anti O aoyoAnBove pe TV OHotOTTO TV
TPYOVOV, KaO®OG amodeikvoeTat (epapuoyn 3) 61t dvo opota
evBuYpapa oynuota xopilovtol og 16ap1Opa dpoto Tpiywva.

OEQPHMA | (10 Kpithpio Opoidtntas)

Av dvo Ttplyva £yovv 600 Ywvieg Tovg ioeg pia Tpog pia,
tote glvan oo,

2 Ag Bsopricovpe ta tpiyova ABT kat A'BT' ue A = A,

B =B, onote kn I =TI". Xopig BAGPn tng yevikdtnTog,

Bewpovpe 0TI A'B’ < AB, emopévac vrdpyet onpeio B” oty

AB 1ét010, ®ote AB"” = A'B'. And t B" 9épovue mapd-

B” r AnAn pog ™ BI' mov téuver mv Al oto I'"'. Tote 0 Tpiyd-

/ va AB"T"xat ABI” givan dpota, agpov oyvet 6t B"T"//BI,
B r AB" A" B'T”

omoTE = ko A givon ko, eved B"=B
AB AI' Bl

A!
omote kau [ =T".
Opwg ta tptyova AB"T" kot A'B'T” givan ioa, kabbg £xovv
pio TAgvpd iom Ko T TPOOKEINEVES GE ALTN YWViEC 10EC.
B’ I

Xvvenwg to Tpiyova ABI kot A'B'T gtvon 6pota.

MOPIZMATA

1) Avo opboymvia Tpiywva givat dpota, dtav Exovv pio
oela yovia Tovg ion.

i1) Ola ta 16oTAevpa Tpiymva glvar Opota HETAED TOVG.
1i1) Av0 160cKeEA Tpiywva, To oToia Exovv pia avticTtot-
M Yovia iomn, etvor opota.

173



EYKAEIAEIA TEQMETPIA

IXOAIO

To Bewpnuo wov exppaler ot
000 ouola TPIYWVe €YoV TIG
TAEVPES TOVS AVAAOYES Kal TO
IvBayopeio Bewpnuo amote-
Aovv Tovg facikods cvvieTiKodg
Kpikovg ¢ I'ewuetpiog ue tny
Aryefpa. H obvoeon g ['ewue-
iag ue v Alyefpa eivar 101-
altepa ewoikodountixl], kobwg
LLOG ETTPETEL VO Y PHOYLOTOLOD-
e v emorreio e I ewuetpiog
oe alyefpixa mpofinuato kol
Y EVYEPELD TV TPACEDV THS
Alyefpog o€ yewuetpixa mpo-
pAnuora. To duoio piywva kai
70 ITvBayopeio Gecdrpnua amo-
tedeoav ta Oguéiio g Tpryw-
vouetpiog. Xpnoiuomoiwviog
ouola TPiywvo umopovUE Vo
vmoloyicovue TIi¢ J100TAOELS
EVOC QVTIKEIUEVOD UETPADVTOS
TG O10OTAOEIS EVOS UIKPOTEPOD
rovtédoo tov. To povrédo avto
Oa éyer t1g id16C Yywvies ue to
OPYIKO, ETOUEVIS O1 OIOTTOTEIS
T0V OPYIKOD TPOKVTTOVY OV TOA-
Aamlaoidoovue Ti¢ ovVTIoTOLYES
O1a0TAOEIS TOD HOVTELOD UE TO
Aoyo opoiotnTag twv ddo oyn-
LATWV.
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OEQPHMA 1l (20 Kpithpio Opolétntas)

Av 800 Tpiyova £govv 300 TAELPES avarloyeg pia TPog
pio Ko TG TEPLEYOUEVEG OTIG TAEVPES AVTES YOViES 10EG,
tOTE €lvan Opota.

Oewpovpue ta tpiyova ABIT kot A'B'T’ (oy.4) éto1, dote
~ A, A'B" AT . on s .
A=A"«xmu B AL Xwpig BAaPn ™ yevikoTnTOG Oe®-
povue 0Tt A'B’' < AB, emopévamg Ba vdpyet onpeio B” oty
AB, ne AB”" =A'B’. An6 10 B” pépovpe mapdAinin mpog
BI" mov téuver v Al oto I'"'. Emopévac, ta tptyova AB T
kot ABI givat opota. Eneidn ABT = AB'T” givan

ABN: Al"!/ . A!BI: Al"”
AB Al ' AB AT
Ouwmc, amd v vtdbeon 1oyveL Ot AB_ AT
,omo T ndOson 1o T = .
nwge n n 16y AB AL
Al"” A!l—‘!
Enounévoc katainyoous 01t = NAT" =A'T".
HEVMC yovu AT AT n

Tehkd ta tpiyova AB"T" kaw A'BT’ givan ioa, kabmg £xovv
dv0 TAevpég loeg pio mpog pio Kot TIG TEPLEYOUEVES OTIG
TAEVPEG AVTEG YOViES 10EG.

OEQPHMA Il (3o Kpithpio Opoiétntas)

Av 300 Tplyva £XoVV TIg TAELPES TOVS AVAAOYES Pial TPOG
pia, ToTE glval dpoto.

Ocwpovpe ta Tpiyove ABI kot A'BT' (oy.4), dote
A'B’ _ AT’ _ BT
AB Al B

Xwpic PAaPn g yevikotag Bewpovpe A'B' <AB , emopé-

vog Oa vapyet onpeio B” otv AB, ne AB” = A'B’. An6 10

B" pépovpe mapdiinin mpog t BI' mov téuver tv Al oto

I'", ondte ta 1piyova AB"T" ko ABIT givan opoto.

Eneidn ABI' = AB"T" givan
ABH _ Al"” _ BNI"N
AB A Bl

A!BI _ Al"ll _ BH]"N
AB AI' BI'
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Onwc amd v vodeon £yovpe 6T
A'B"_ AT’ _ BT’
AB Al Bl

Enopévog mpokvmtet 01t

Al"li _ AIl"I o BH]"H _ BIl"I
Al' AT BT’ BI'

2

omote AI'" = AT xou BT =B'T".
Apa ta tpiyova AB"T" kat A'B'T” eivon ica yiati Egovv kot
TIC TPELG TAEVPES TOVG {OEC.

‘Eoto 011 A'B’' < AB, ondte B vapyet onpeio B g AB tétot0, dote AB” = A'B’

Ag Bzoprioovpe 6vo opora Tpiymve ABI, A'B'T’ pe Adyo opordtnTog A Kou o1)-
BM B'M'
ML MT'

peio M g BIL M’ g B'T' 1étou0, ®ote

. ., , AM BM IM
Tote woyveL 0TL = = =\
A'M B'M I'M’

Anobdei€n

kot onueio I' g AT 1éto10, dote AT = A'T’, ue B"T"//BI."Ect® onueio M" g
B'"T" 1ét010, ®ote B"M"” = B'M".

[Ipoekteivoupe v AM” @ote va tunoet m Bl og onpeio E. Tote ta tpiywva AB"M”
kot ABE givon 6pota, ondte

AB!I :BHMH: AMN _ B!MI _ AIM’
AB BE AE L BE AE
A Al
B” M T B’ I
/ :
B M—F T
yxhua 5
MT" A'M'
Ouowa &yovue 6TL A = = .
HOM EXODH ElC  AE

BM'  BE BM
Onote = = , ovvenmg to. E ka1 M tavtiovtat.
MT' EI' Ml
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MOPIZMATA

1) O Adyog opotdtnTaG dVO OUOILY TPLYOVAV givar {G0g
LE T0 AOY0 300 OPOAOY®V VYDV TOVG,.
i1) O Adyog opotdTNTOG dVO OUOW®Y TPLYOVOV gival {G0g
LE T0 AOY0 300 OPOAOY®V SLYOTOUMV TOVG,.
ii1) O Adyog opotdTNTaG 0HO OUOIWY TPLYDV®V Elval 160G
LE 10 AOY0 300 OPOAOY®V SLOUUECHV TOVG.

I16c0 Vyog £xel To oyolreio cac;

AUon

EOAPMOIH 2n

A'— 6cm— B’ A’

k b
A

12m B

"Evog pontg BAénet nv kopuen I' tov oyoreiov amd 6vo onueia A kot B oto £da¢pog
(cx 6) Xpnowonowwvrog Evay egavta (BA. emdpevn napowpa(po) LLETPAEL TIC YOVIES
A, B LLE TI OToieg PaiveTon To oyoAeio, .y A = 19° kou B =43°,

Koatomy petpdel v andotaon and to onueio A o 1o B, m.y. AB =12 pérpa. H
HETPNON TOV YOVIOV £YIVE OO KOO0 0mOGTACT) 0O TO £60POG 101 LLE TO VYOG TOV
nobntn, ag vrobésovpe 6T Exer vyog 1,8 pétpa. ' va vroAoyicovpe 10 Hyyog TOL
oyoieiov kataokevalovpe oe pion KOAAL yapTi TO ovticoToryo pHovtéro. Osmpolpie
éva evBoypappo tuqua A'B’ = 6 cm. Ilpoekteivoope v A'B’ mpog to pépog tov
B’ kou oynpatifovpe oto 1810 nuieninedo dHo yovieg xA'y = 19° kot xB'z = 43°.
Ounuevbeiec A'y ko B'z tépvovton oto onueio I''. Ao 1o onpeio I pépovpe v
kdBetn ['A" onv A'B’ ko €yovpe KOTAOKELAGEL TO LOVTELD oG, MeTpape 0Tt T0
["A" 1oobton pe 3,3 cm.

AB
O Loyog opordrag eivan A = ——— = 200.

A'B’
Emopévag to mpaypatikd unkog tov A givar TA = AIMA" = 6,6 pétpa. [IpocBétovtag
KoL TO VYOG TOL N, £xovpe OTL TO TPAYLOTIKO Vyog Tov oyoieiov givan 8,4 pétpa.

IXOAIO

Me ™ ypron e opuoidTnTAS UTOPOVLUE VO UETPROODUE UKy 00D~
YPOUUDV TUNUATOY TOV EIVOL ATPOTITA.
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KEOAAAIO 8. OMOIOTHTA

O EZANTAL

To oimdavo oynuo ekppadlel T Lettovpyia Y
00 e€avra, oniaon pag Topovalalel Evoy . Zntodpevn yovio
OTAO UNYOVIGUO Y10 VO UETPOUE TIC YWVIES

V7O TIC omoies poivetal éva oynua. Iia vo,
kataokevaobel ypeidaletor éva ioio Eolo, évo,
HOIpOYVOUOVIO, tio yopon (k1Bopog) 1 weTo- AL

vid, éva fapaxt (vijuo. the otafung) kor 6vo

avOpamovg, évav yia va fAérel to avtikei-

HEVO KoL Evay yLa vo., dLofalel T uETpnor.

ZXOAIO

Tlalie. o1 paBnuatikoi goveldntomoinaoy Ot
YLO. VO, ETLADOVY TETOLOV €00V TPofAnuaTa
NTOV OPKETO VO, EYOVY EVALY TIVOKA. UE TPIYD-
Vo, KOl TIG OLAOTACELS TOVS, 0TOTE B0, 0pKoDoe YXNLUa 8
VO, UEAETODY TOV TIVOKO TOPE VO, KATOOKEVG-

{OVY UOVTEAD TV TPLYDVWY TOD TPOEKVTTTOY

OO PUOIKG TPOPANUATA.

Hapoznpnoay 0t1 apkel o wivakog avtog va Exel pwovo oploywvia tpiywve apod kabe tpiywvo
owauepiletar ae 600 ophoywvio. (ox.8). Evag t€1010¢ mivokog eivor o1 TIUES TWV TPIYWVOUETPIKDV
OVVOPTHOEWV. TO, QUITOVA KO GOVIUITOVE TV YOVIWV EVOS 0pBoY@mVIOD TPIYMVOD UE DTOTEIVODOT.
1. Tlpoxtikd, To. 0moTEAETUATO. ATO TV TPLYWVOUETPIO, EIVOL AKPIPETTEPO. ATO OVTA. TTOV TPOKVTTOVY
OTTO UETPNON KL KOTO.OKEDH LUOVTELOD, OIS TEPONYODUEVWS. L20TOC0 01 TPIYWVOUETPIKOL TIVOKES OEV
elvou Timote 0ALO, TOPA. TVOKES OUOIWY TPLYOVDV.

Na amodciete 0T 600 Opora vOHypap-
po oynpoto yopilovral cg woaprpa
opowa Tpiyova.

Anoébdei§n

Oa amoodeifovpe TNV eQapproyn yio dvo
nevtayova ABI'AE kot A'BT'A’'E’, xa-
B¢ n amddeln elvar avaroyn yio KaOe
TOAOY®VO.
Agvmobécovpe 6TL To 00O TEVTAYWVOL €l

vot opota pe Adyo opotdTnTag A. Ao TIg KOPLeEg A, A’ TOV TEVTAYDOVOV QEPOLLLE
T1g dtywviovg AT, AA kart AT, A'A" avtictoya, ondte Kabe mevtdymvo yopicOnke
oe 1pia Tpiyova ABT, ATA, AAE kot A'BT', AT'A'; A'A’E" avtictouyo.

EOAPMOIH 3n

Tote égovpe 61t ABI =~ A'BT' kau AAE =~ A'A'E'. Emopévag, 0a sivar kou I, =T ko
A A oA I'A
——— =\ Tote dpwg Ba Eyovpe 6t I, =17 (apov I'=T1") ko =L
AT Hog Bo gxovp » =I5 (00 ) A
Emopévog kot ta tpiyova ATA kaw A'T'A’ Ba elvan dpota.
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EYKAEIAEIA TEQMETPIA

"Eoto tpiyovo ABI' kou To vyog Tov v,=AH. Na A
amoocifere 611 By = 2Ry, 6oV R N aktiva Tov
TEPLYEYPUPPEVOV KOKAOV TOV TPLydvov ABI.

Anoébei€n 0 v
®ewpovpe ™ ddpetpo AA. Ta tpiyova AHI ko

ABA givat 6pota, apov B=H=ILkmI=A (O] B H r
gYYeYPOUUEVES TTOV Paivouy 6To 1610 TOE0.

EOQAPMOIH 4n

Emopévmg elvat A
AH Al |
——=—— 1 PBy=2Rv,.
AB AA
NMAPATHPHZH
Av 10 tpiywvo ABI givai opBoydvio ue A = 1 L, t61e eivau
Py =av,=2Rv,.
Epwthoeis Katavonons 4. 2710 moporotw oynuo. va ppedel to uikog
1. i) Av dvo piywvo eivar ioa, 10T€ €lvor o0 AE. A
ouoio,;

i) Av dvo tpiywva givar OuoLa. L Eva, Tpi-

70 TPIYyVO, TOTE EIVOL KOl UETALD TOVS
ouota,

2. Ado 1000KkelN Tpiywve. eival TavTa opoia,

AIKHZEIX A AYZH

3. 210 mapoxarw oxnpo. eivor AB = 3AE. Na

EZ
20
Ppebei 0 Loyog —— B

A 5. O1 wlevpég evog tpiyavou eivou 3em, 4em
xar Sem. Evo tpiywvo opoio ue avto Exel
wepiuetpo 24cem. Iloia eivar to unkn twv
40° TAEVPOV TOV,

A 6. Av ot0 TOpaxaTw cyiue TO TETPATAEVPO
BKAI eivou eyypayuo, ta tpiyova ABI
a1 AKA etvor opora, Tloieg eivor o1 ouo-

110° Aoyeg mhevpég Tovg,

B r E z A
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7. 210 mopoxarw oynue. o1 vbeieg AB Ko I/

eivar mopaiinies; Aitioloynore v and-
VINo oog.

A

B 12 r

Aoknoels Eunédwons
1. divetar opQoyawvio tpiywvo ABI

(A = IL). A6 royaio onueio A e AT’
pépovue AELBIT Na amodsilete ot1:

i) 1o wiyowva ABI ko1 AEI givou duoio,
ii) AI"EA = AB- ET’
. 2ug whevpés AB kou AL tprycovov ABI Oe-

wpovue onueio A ko E avtiotoryo, wote

AA = éAB xou I'E = %AF No. owodet-

Cete Ot1:

i) tatpiywve ABI ko1 AAE eivou ouota,
ii) BI'=34E.
. Mio uetoAdixn whoxo Eyer aynua opBoyw-
VIOV TPIY@VOD UE TAEVPES 0, f3, y. H mhdxa
Oepuoiveron kot amo t 01aoTtoln ovédve-
101 KGO TAEVPE, TS KATO. TO 75 IS Oa
ropopeiver opBoymvio piywvo To ayiuo.
¢ TAGKOG;
. Eva 0évtpo piyvel kamoio, oty o€ opl-
{ovtio édagpog okia unrovg 24m. 2o idro
oNueELo, TV 1010, OTIYUT], L0 KATAKOPVPH
Pafoog unrxovg 2m piyvel okio URKOvG
3m. No fpebel to Dyog tov dévipou.

. Aivetai o opBoywvio tpiywvo ABI koi to
Oyog tov AA. No amodeiete ot

i) AL =AB - AL

ii) AB’ =BA - BI;
iii) AB-AI'= A4 - BI]
. Aivetai tpiyawvo ABI eyyeypouuévo oe ko-
kAo (O, R) ka1 o1 evbeicc Ax ka1 Ay mov
oynuatilovy ioeg ywvieg ue tic AB kou AI’
Kot téuvoovy ) Bl kou tov kdxlo aviiorol-

xo ota 4 kou E. Na amodeilete 0t1 A4 -
AE = AB - Al

KEOAAAIO 8.

AnodeiKtikés AOKNOEIS

1. O mapazrnpnric AB pAémet 1o pwe tov Aa-

urtnpo. I uéoo omo tov kabpéntny K. No.
vroloyioete To Dyog Tov povooraty Al
otav eivar AK=3m, AK=2m ka1 1o dyog
tov mwapotypnty 1,70m. (Eivair yvwoto
oo ) Pooikl 0TL § YWVIo TPOCTTWOHS
eivai ion ue ) ywvia ovokiaog).

r

. Na anodeilere oti:

i) 0vo mapaiinloypauua gival ouoia,
oV 000 O1000)1IKES TAEVPES TOV EVOS
eival avaloyes Tpog 000 01adoyIKES
TAEVPES TOV GALOD Kal 01 YwVIES TV
TAELPOV ATV EIVal T0EG,

ii) o0vo opBoywvia ue ion ™ ywvia Twv
OLaYWVIWV TOVG EIVOL OUOILO.

. Ocwpodue tovg kvxlovs (0O, R,) kot
(O,, R,) mov téuvovrar ot onueio. A ka
B. Av o1 epamtoueves aro A téuvovy tovg
kOKAovg ota A, koi A, ovtiotorya, vo. omo-
Seicete ot AB° = BA, - BA,.

. Av AA, BE ko I'Z eivou o Oyn ko H o
opbokevipo tprywvov ABI vo. awodeilete
ot

HA-HA =HB-HE =HI- HZ.

. A6 10 péoo M tov t6éov AB pépovue tic
xopoés MA ka1 MZ, wov téuvovy ) yopon
AB ota A' ko1 Z' avtiotorya. Na arodel-
x0ei omi

MA - MA"= MZ - MZ'.

. Xe opboyadvio tpamélio (A = A= 1L) o1
orayawviol givai kabetes. Na amodeilete
0TI TO VYOG TOV EIVAL UEGO OVAAOYO TWV
facewv.
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EYKANEIAEIA

rrEQMETPIA

LUvOeta Oépata

1.

Na. amodeilete ot1 600 tpomélia e ava-
Aoyeg PAcEIS Ko TIG TPOTKEUEVES GE ODO
ouoroyeg faoeic Tovg ywvieg ioeg pia
TPOG uia, gival ouola.

. Eotw doouévy yovie xOy ko onueio M.

O toyoaio¢ kOKAOG oV d1EpyeTOL OO TO.
O ka1 M téuver g mlevpéc Ox, Oy ora

B kou I’ avtiororya. No amoderyfet ot
MB d

mr - d’
oeig ov M oo tig Ox, Oy, avtiotoryo.

omov d, d' eivar o1 arwoota-

. divetoa opfoycrvio tpiywvo ABI (A = IL)

Ko 70 Vyog tov AA. H diyotouog g yow-
viag I téuver to A4 oo Z ko i 01yotéuog
¢ AAB téuver ty BI oo E. No. omodei-
Eete o1 ZE//AB.

. Aivetar tpiywvo ABI ue B — =1L

Ka1 1o Do tov AA. No. amodeilete ot
AN =AB - AL

. H dyotouog A4 evog tpiycrvov ABI té-

LVEL TOV TEPLYEYPOLUEVO KOKA0 oo E. Na
omooeilets OtL:

i) AB-AI'=AA - AE,
ii) EB’ =EA-EA.

<8 1. Eorw doouévog kvoklog (O, R) koi on- TAEVPES OVTEG.

T , . , .

W ueio A oto e€wrepixd tov kvxAov. Amo . Av M toyaio onueio kboxiov (O, R), va

§ 10 A pépovue v epantouevny AT kai amodeilete oL

E mv ré,uvovzaa ABI’ Na amoderyOci 011 i) 1 axéoracn d tov M and yopdii AB
AB TB :

0 - . 70V KDKAOD elvor d = MAMB.

> Ar 1T R

=

L

L

2. Amo onueio A pépovue TIC EPOATTOUEVES ii) y axéoracy d' too M and v ega-
AB xa1r Al koxlov (O, R) ko toyoio té- wrouévn e toyaio anueio A tov Kb-
wvovoo, AAE. Na omoderybet ot1 BA - ) . MA
T'E = BE - I, Klov givou d ZW’

. Av E, Z eivai o1 mpofoléc twv kopvpdv

B, I" evog tpiyavov ABI (ue B+ y) otn o1-
xotouo tov AA va arodeilete ot to E, Z
eivar ovloyn apuovika twv A, A.

. 2¢& kaOe mapolindoypopuo ABIA vo, aro-

oetybei 011 01 ATOTTATEIS TUYOIOD THUEIOD
¢ oraywviov AI” oo ti¢ mlevpéc AB kau
A glvar avTiotpopms ovaioyes TPog TIG

iii) avd,d,d, o1 arooraoceic tov M amo
uio yopon 14 tov kboxlov kot amwo Tic
epomroueveg ota I, A avrioroiya,
wred =d,d,.

. Ocarpnua Iltoleuaiov: e kabe eyypa-

WILO TETPATAEVPO TO GOPOLTLLOL TV YIVO-
HEVOY TV OTEVOVTL TAEVPWV EIVOL 100 UE
TO YIVOUEVO TWV JLAYDVIWY TOD.

APAXTHPIOTHTEX

1. No xaraokevacBody d0vo tetpdmievpa TV 0ToIWY 01 TAEVPES Eival ToPaIINAeS uio, Tpog uio,
0AAG dev givou duoia.

2. Aiveror opOoyawvio ABIA. No koraokevaobei tetpamievpo A'B'T'A’ to omoio vo, amotedeitar amo
Wiywva. lo0, ue Ta. IPiymve, ota omoio. xwpilel n daywviog Al to opBoywvio étol, waote 10 A'B'T'A’
vo. unv eivai éuoio e to ABIA.

Epyacia

Karooxevaore évay elavra kot vwoloyiare T0 DYOS HioG TOAVKATOIKIOS OTH YEITOVIG. 00 aK0A0VOD-
VTOG TH OL0OIKAGLO THS EPOPUOYHGS 2.



KEOAAAIO 8. OMOIOTHTA

* Avéhoyeg mhevpés

*Togg yovieg

* O AOY0G TV TEPETPOV dVO OOV ELOVYPOUUU®V GYNUATOV IGOVTOL LLE TO
AOYO OpOLOTNTAC TOVC.

ANAKEOAAAIQXH

* Avo iozg yovieg
* AV0 TAEVPES AVAAOYES KOL TIS
nePLEYONEVES YOVieg Toeg
* Tpewg mhevpéc avaroyeg
* Xg d00 6pota Tpiymva 0 A0yog 60 OUOLOY®V GTOYEI®Y TOVE 160VTAL LIE TO
Adyo opoldTNTdg TOLC.
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KEOAAAIO

METPIKEZ ZXEXEIZ

To Ke@dAato avTO OGYOAEITOL OVGLUGTIKA LLE TOV TPOGIOPIGUS TWV GTOLXEIMV TOV TPLYMDVOV
av etvat YVooTég 01 TAELPES, KOOMG Kot e LETPIKES OXEGELG GTOV KUKAO. XTIG UETPIKEG OYECELS
610 Tpiywvo mapovcidletat To [TuBayodpeto Bedpna Ko 1) YEVIKELGN TOV LE AUECT] EPAPLOYT
GTOV TPOGOLOPIGUO TOV EI00VG TOV TPIYDVOL MG TPOG TIG YMVIEG TOV —OKOLLOL KOl GTOV TPOGOL-
OPIGLO TOV YOVIOV TOV, OV YPNCULOTOWGOVLE TOV IGOSVVOLO VOO TMV GUVIITOVOV— KaBmG
K0l TOV VYOV T0L TpLydvov. Katomy vrodoyilovtot ot dtdpecot pe ta oo Bempnpoto Tov
SlopEcmV.

To kepdAiato olokAnpaveTAL LE TO BEDPNLLO TELVOVCHOV Otd TO 0010 TPOKVTTOVY Ol UETPIKES
oY£0€1g 6€ KOKAO.

Kalyup Maléfitc (Paooog, 1878 - 1935), «Yréprazoy, mpiv to 1915.
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EYKANEIAEIA TEQMETPIA
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Metpikés ox€o€lS OTO0 TPiywvo

EXH 0p6és npoBoilés

Ag Bswpncovpe pio gvbeia € kot Eva onpeio A wov dev avn-
kel o avtn. To {yvog A’ g KaBétov mov pépovpe amd to
A mpog v € 0 AéE 0pOn mpofoin M| anAdS TPofoin TOV
A otV gvbeia €. Av to onpueio gival onueio g evbeiag,
m.x. T0 B, 1018 ®¢ mpoPoAn tov B’ mhvew oty € Bewpovpe
70 1010 10 B. TéAhog 0pO1| mpofoin tov tunpatoc A mavem
otV evbeia € Aépe to TpuMpa I'A’ mov €yl g axpa T 0pOES
npoPorég I, A" twv dkpwv I, A, avtictorya, ToOL TUHOTOG
I'A tévo oy €.

EF] To Nubayépeio Bedpnpa

Y kd0e opboymdvio Tpiywvo, To TETPdymvo oG KABeTng
TAEVPAG TOL £ivat IGO0 e TO YIVOLEVO TG VILOTEIVOVGOG
ent TV TPOoPoAN TG TAEVPAS OVTHG GTNV VITOTEIVOVOA.

"Eoctm Aowmdv éva opBoymvio tpiymvo ABIT kot A tpofoin

™G KopveNg A otnv vroteivovoa BI. @élovpe va amodei-
Eovpe 61t AB* = BI' - BAkon AT = BI' - TA,

I'o v Tpd oxéon apkel va amodeiov souA—B—E
MV TPOTN GXE0MN AP 2 BA AB

dniadn| 6Tt TOL tpwmva ABIT kot ABA givat 6pota, to onoio
oyvet apod A=A =1L Kou n B givot kowr. Opota amodet-
KVOETOL KOt 1] oY€om AT =BI - TA.

Awupdvrog Tig AB® = BI' - BA kot AT = BT - TA kortd pédn
TPOKVTTEL TO £ENG TOPIGHLOL:

X k6Be opBoydvio Tpiymvo, 0 AGY0g TV TETPAYDV®V TOV
KaBeTmV TAELPOV TOL gival 160G e To AdYo TV Tpofo-
AV TOVG TAV® GTNV VTOTEIVOVGO.

OEQPHMA 1l (MuBayopeio)

e k6B opBoydvio Tpiywvo, T0 GBPOIGHA TOV TETPAY®-
VOV TOV KAOET®V TAEVP®V TOL £lval {00 UE TO TETPAYDVO
™G VIOTEIVOLGOC.
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KE®OAAAIO 9. METPIKEXL IXEZXEIZX

O&hovpe dOnAaon (oy.2) va amodeifovpe 0Tt
AB*+AI’=BI’qa’ =p*+y°
ZOUQ®VA [LE TO TPONYOVUEVO BEDPMILOL £XOVE:
AB*=BI'-BA kum AI'’=BT - TA.
Me ntp6cHeon TV 160TNTOV KATA LEAN TPOKVTTTEL OTL:
AB’+AT?=BI'- BA+BI' - TA=
BI'(BA+TA)=BI- B[ =BI'".

OEQPHMA Il (Avtiotpo@o tou NMuBayopeiou)

Av ot tpiyovo ABT woydet AB> + AI'> =BI', t6te A = L.

[ave otic mhevpég Ox, Oy opfic yoviag xOy Bewpovjie
avtiotoya tunuato OA = AB ka1 OFE = AT Eneion 1o tpi-
yovo OAE givat opfoydvio copewva pe to Iubaydpeto
Oedpnua Kot TV vVETobeoT, £xovpe

AE?=OA*+ OE*=AB* +AI'* = BI'*.

Apa AE = BI'. Enopévog ta tpiyove ABIT kot OAE eivat
ioa, Yol £xovv Kot TIC TpElg TAEVPES 1oeg, omoTe Ba eivan
A =0= 1L, mov eivar o {nrodpevo.

©EQPHMA IV

>e kdBe opBoydvio Tpiymvo, TO TETPAY®VO TOV VYOG
TOL OV OVTIGTOLYEL OTNV VIoTeivovoa eival 6o pe 10
YWOUEVO T®V TPOPOADY TV KAOET®V TAELPOV TOL GTNV
VIOTEIVOLGAL.

‘Eocto AA 1o dYyog Tov opBoydviov tprydvov ABI (oy.4),

oL OvTIoTolKEl oTNV VIoTeivovsa. Oa amodeiEovpe Ot
2
AA"=BA- Al

Ta piyova ABA kot TAA givon 6powa, apod gival opboyo-
via kot A, =T o¢ sopminpopotikéc e B. Emopévac, ot
TAEVPEG TOVG elval avaroyec, ONAad, —— = ——, onoTE
AA’=BA- AT BA AA
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EYKAEIAEIA TEQMETPIA

= Av 1o tpiymvo ABI givar 0pfoydvio kot 1606KEAES, r
= TOTE a= \/EB.
S
= Anoédei€n 8 o
g [Ipdrypatt, pe epappoyn tov Mubaydpetov Bewprpatog
= 610 ABT maipvovpe o’ =2 +y2=2p> 1 a=~/2p. N
Y B
IXOAIO

H epapuoyn ooty amodetkvoer Ty vmopln Tunuaty pe appnto Aoyo. Eivar alloonueionto ot evad givor adv-
VO 1 WETPNON UE TO DTOOEKGUETPO TUNUATOV GPPHTOD UHKOVGS, OTOGO EIVAL OKPIPHS O TPOTOLOPIOUOS TOVG
UE VEWUETPIKES KOTOTKEDES.

'S Av AA givan To Dyog 0pBoydviov Tprydvovu A113F 11:011) avTl- r
= oToLEl 6TV VTOTEIVOVGE, TOTE oY EL —5 + —5 = —5 .
o B~ v v,
E Anoébdeign B
g 11 B+ o 1
2 Enedn av, = By, &govpe 61t —5 +— = p YZ = = A
B™ v (B (awv)” v, v
Moapatipnon: YrevOouilovpe 611 o€ opboydvio Tpiywvo A B
ABT (A=90°) woyvet: AB- AT =AA-Bl < B -y=0-v,. Y
(BL. Epappoyn 4, oeh. 178)
E Epwtnoeis Katavonons a.l0cm B.12cm y. 13cm 6. 14 cm.
z 1. Eva opboydvio tpiywvo ABI (A = 1L1) Kovxldote to ypdupo mov avriotoryel otn
< éxet AB = 6 kou A" = 8. Iloio 10 wikog oWOaTH OTOVTHON KOL OITIOLOYHOTE TNV
o ¢ drouéoov AM; OTaVTHON GOG.
S8 2. Av 0 Abyoc twv kdBetwv Thsvpdv evie | 4. 20 mopoxdw ayijpo vo vwoloyiceTe Ta X
= opboywviov tprywvoo givor 4, 10te 0 Ao- Kary.
§ YOG TV TPOPOLDY TOVS TTHY VTOTEIVOVTO.
E eivou:

w2 B4 316 5.% “w

Korlaarte 10 ypauua oo aviiortoyel oty
oWOTH OTAVTHON KOL O1TIOLOYHOTE TNV

GROVTOI 006 Aoknoels Epnédwons

3. Eva opboydvio tpiywvo éxer kaletec | 1. Ze opboydvio tpiywvo ABI (A = 1) pé-

mhevpég loes e 9 cm kou 12 cm. H wheo- povue 1o vyog AA. Av givar AB = 3 kau
PO IGOTAEVPOD TPLYHOVOD TOV EXEL 10N TE- Al = 4, va vwoloyiarodv ta unkn twv
piuetpo ue 1o opBoywvio tpiywvo eivar: qunuazwv BIT BA, A kou AA.
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KEOAAAIO 9.

. Av oe opBoydvio tpiywvo ABI (A = 1L)

eivau B = 2" 1616 0 Adyog = elvar ioog pe:
/4
o é A EEANE]

Kvkldate 10 ypouua oo aviiotoyel oty
oWaTH OTAVTHON KOl OITIOLOYHOTE TNV
OTAVTNON 00G.

0.2 &3

. Xe opBoyavio wpiywvo ABI (A = IL) pé-

povue to dyog AA. Av givor AB = 5 kou

BA = ]j , va oratalete katd ovcovoa

oelpd, uinkovg ta tunuaro: Al Bl IA ko
AA.

Anodeiktikés ACKNOEIS

1.

No amodeiybel o6t1 t0 TPiywVO, TOD
éyel mhevpéc o = k' A7, B = 2Kh ka
y =K"= A7, émov k, A Oetikol arépaior ue
i > A, etvar opBoyavio.

. Av AE, AZ sivau avtiotorya o1 mpoflolég

0vo yopowv Al ka1 AA evog kdkLov oe
uio 016ueTpo tov AB, vo. amwodeiete Ot
AZ - AT = AE - AA”.

. Av 4 givou puéoo e kabetng mlevpag Al

evéc opboydviov tprycvov ABI (A = IL)
ko1 E n mpofoii tov oty Bl tote va omo-
Seilete om1 EI” + AB” = EB’. Sty ovvé-
XELOL OLaTOLTE KOTA 00E0V00 GEIPA. UITKOVG
0. unuota AB, EB, EI

. Ab0 opbQoyavio, tpiywva ABI ko1 A'B'T"

(A=A"=1L) EYOVY Uy = Wy KO L, = L.
Na arodeilere oti:

ip=p

Ti ovumepoivere yio to ABI kow A'B'T™;

a=a'

. 2e1000kelég tpiywvo ABI (AB = AT') ¢pé-

povue 10 Do tov BE. Na omodeilete ot
o’ +B°+y’= 3BE*+2AE°+TE".

METPIKEZL

LUvOeta Bépata

1. Ocwpodue oployawvio tpiywvo ABI’
(A = IL) ka1 1o dyoc tov AA. AV E, Z ¢i-
vair o1 mpofoléc tov A mavew onig AB, A’
OVTIOTOLYO, VO, OT00EICETE OTL!

. AB® BE
i) Kl
A rz

ii) AN’ = BI' - AE - AZ.

2. Aivovtai dvo koxior (K, R) xai (A, p) mov
eparnrovrol eCwtepira aro A. Av BI ei-
V0L TO KOIVO ECOTEPIKO EPOTTOUEVO TUNILO.
tov¢ ko (O, 6) 0 KOKAOC Tov epdmTeTal
orovg (K, R), (4, p) ko oty Bl va amo-
ocilete ot1:

1 1

1
i) B[ =2\Rp i) ﬁJrﬁ:ﬁ‘

3. Ocwpoiue pamélio ABIA us A =B = 1L.
Av M, N ta. uéoo twv draywviwv BA, AI'
avtiororyo koi K to onueio touns s AM
ue ™ Bl vo amodeilere oti:

i) 0 ABKA eivai opBoywvio,
i) A"~ AB’ = 4MN”.

4. Xe kabe opOoydvio piywvo ABI (4 = 90°)
Vo amodeilete 6t 2u’. > Py.

5. Ocwpodue koxlo (O, R), diauetpod tov AB
Kal pia yopon tov 1A wov téuver tyy AB
oto E kou aynuotiler ue ooty yovia 45°.
Na amodeilete ot

EI” + EA” = 2R’

6. Ocwpodue opboywvio tpiywvo ABI
(A = 1) xaz 1o dyoc tov AA. Av X, y Ko
W VOl OVTIOTOLYOL TO. WK OTTOIWVONTOTE
OUOAOYWV YPOLUIKDY TTOLYEIWV TWV TPI-
YOVOV (TT.). OIOUETDY, DYDYV, OKTIVOYV E)-
veypouuévav koxAwv ktd.) AAB, AAL ko
ABI] t0te x’ +y2 =w’.
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m FewpETPIKES KATAOKEUES

Me gpappoyn tov [Mubaydpeiov Bemprpartog kot tov Oew-
pnpatog IV avtipetonilovpe ta mopokdto Pacucd TpoParn-
LOTO YEOUETPIKADV KATOCKELMOV EVOVYPAUU®V TUNUATOV.

Av a, B eivon yvootd TUpoTa, vo KOTAoKEVAoETE TO TR K, Tov opileTal amd
mvieémre: i) k =./a’ +p’, ii) k =/’ —p*.

Auon

i) H doopévn woomta ypaoetot wwodbvapa k> =a’ + B, ond-
1€ 10 {ntovpuevo Tpuua k gtvar vroteivovca opboymviov
TPLYOVOL UE KABeTEC TAELPEG O, P.
Enopévac, av mave otic kdbetec mhevpéc (oy.7) Ox, Oy
piag opOic yoviag xOy mépovpe avtictoyo to onpeia A, B k
B, ®ote OA = a ka1 OB = f3, 101¢

AB’=0A’+O0B’=a’+p’

Kol ETOUEVMG to TR AB givar to {ntodpuevo tunpa k. Oj a N -

Etvon pavepd ot to tpunpa k katackevaletot yio omolodn- T XNLG 7
TOTE TUNLLOTA O, P.

.. . . . , 2_ 2 2 , , .

i1) H doopévn wodtmrta ypdoetot icodvvopa k™ = a”— B~ 1 onoia onuaiver 01t to
mrodpuevo Tpunpa k givar n pia k@Bt TAgLPA 0pBoy®dVIOL TPLYDVOV e LITOTEL-
vovoa o Kot AN kaBetn mhevpd to PB. H xatackevn sivor dpota g 1).

Av a, B €ivol yvOOTAO TUNROTO, VO KOTOOKEVAGETE TO TUNRA X , TOV 0pileTal amd
™mv weotre x =./af. To tpiqpa x givor n uéen avdioyog Tov a, p.

Auon
, , . . 2
H doopévn 1ot ta ypdoetal icodvvapa X~ = af 1
omoia onuoaivel 6Tl To X givat To VYOS Tov ophoyd- A
V10V TPLY®VOL, TToL Y®pilel TNV voTeivovsa Gg dVLO
TufHota ioo pe o Kot B avtictoya.

X

A r
[Taipvoovpe emopévmg oe pio evbeio dradoytkd ta a B B

tufuata AB = a kot BI' = B (6y.8). I'pdoovue nut-
KOKAL0 Otapétpov Al kat oto B vydvovpue kdbeto
otV AT, mov téuvet To nuikvkAo oto A. Zynuatilovpe 1o tpiymvo AAT 10 omoio
eivat opBoydvio (A = 1L).

Enopévmg &ovpe AB*=AB - BT = of} kot katd cvvéneto to Tunpa AB glvar to {n-
tovpevo. Etvar pavepd 0T1 To TUMHOL X KOTOOKELALETOL Y100 OTTOL0ONTOTE TUNHOTO O, 3.
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AUon

m
<
=
T
<
o
o
o.
=

(nrodpuevo Tunpo.

Av y=\/§oc, totey’ =30’ =a’ + 20’ = a’ + x” mov

Av x = \/Ea, o1 X° =20" =0’ + a’, 1 omoia o1-
paivel 0T 10 X pmopel va kataokevacset (oy.9) g
vroteivovso ophoymOVIOL Kol 1IGOGKEAOVS TPLYDVOL
pe kéBeteg mievpég ioeg pe a. 'Etor to OB givat 10

Av 0, givor Voo Té TUNNW, VO KOTOCKELOGOEL TU PO 00 pE \/Eoc, \/Ea, \/ga, ooy Jva
RE V QUOIKO peyalOTEPO 1 160 TOL V0.

onpaivel 611 10 y eivat vroteivovsa ophoymdVIOL TPIYMVOL LE KAOETEC TAELPES oL KO
X. Av Aowov eépovpe kéBeto otnv OB oto B kot méve cg avtr tdpovpe onueio

I, ®ote BI' = a, t6te OI' = \/§oc, oniadn y = OI. Zvveyilovtag pe avtd tov Tpomo

Kataokevdlovpe SLodoy KA T TUNHOTO \/EOL, \/ga, \/ga, . \/;oc .

IXTOPIKO *tHMEIQMA

H avakaduyn tns acuppetpias

Apywd ot ITvBayodpelot Tictevay 6TL 0 AdY0G
0LOVONTOTE (PUGIKMV 1| YEOUETPIKDV) pHeyeddV
popet val eKpaoTel g AOY0g PUGIKAOV aplildv.
Ewwodtepa, Bewpodoav 611 dha ta T oo efvorn
GUHHETPO, ONAAON Y10 OTTOL0ONTOTE SVO TUNLLOTOL
AB ko1 TA vrépyet tppo EZ mov nepiéyeton oxé-
poo apBud popdv 1660 610 AB, 660 Kot oT0 TA.

‘OUmg GUVTOLO EKOVAV L0 OVOKGAVYT] TTOV EUEN-
Ae vo Khovioel v memoibnor| toug ot Bprkav
OTL VIAPYOVV HEYEON OV dEV giva GOUNETPOL.
Agv yvopilovpe pe Befardotnra mo1o akpipmg
TpoPAnua 0dMynoce Tovg apyaiovg EAAnves oty
avakaioyn avtn. Ot 1etopikoi Exovv TpoTeivel
KT KopoOG TOMES EKOOYEC.

H avaxdAivyn ovtr| propei va glye yiver m.y. ot
vewpeTpia, 610 TPOPANLLE TNG EVPECNS TOV KOL-
VOO HETPOL NG S10y®VIOL TPOGS TNV TAELPE TOV
TETPOYOVOV, N KOTA TN LEAETY] TOV KOVOVIKOV
dmdeKaEdpOV, 1 01N Bewpla TG LOVGIKNG, GTO
TPOPAN A TG dtaipeong TG okTaPac, Tov ovd-
YETAL GTNV EVPECT] TOL YEMUETPIKOV UEGOV TOV
apfuov 1 xon 2, 1 oty opBunTiKn, 6to TPOPAN-
L0 TOV OPIGHOV TOL AGYOV, TOV TO TETPAYMOVO TOV
glvon ico pe 2.

H mpdtn poptopia yio v anddeién g oovpLpe-
Tpiog (0AAG Oyt KOT” avAyKN KO IGTOPIKE TPMTN
amodeln) amavtdTot 6To « AVOAVTIKE Yotepay
TOL APLOTOTENT, O OTTOT0G OVAPEPEL OTL 1] ATTOOEL-
&n ™G acLUUETPIOG TNG Sl0y@VIOL LE TNV TAELPA
TOV TETPAYMVOL YIVETOL LLE TNV E1G ATOTO OOy~
N, ywti «ov vrotebel OTL M SApeTpog ivar cOU-
LETPT| UE TNV TAELPA, TOTE O APTIOC Ba 1ovTON [UE
Tov mepttTon. H mpdtacn avt tov Aplototéin
epunvevETOL MG £ENG:

A B

A r

Av vrobécovpe 6TL 1 TAevpd AB glvon cOppetpn
pog 1t drrydvio AT, 10Te 0 AOYOG TOVG vt Ad-

AB «
oc akegpaiov aplBumv, onhadn —— = —, dmov
YOG aKep pop n nAF B g

ot a, B dev givar Ko o1 dvo dptiot. Tote, amd to

[TvBayopeo Oedpnpa éxovpe AT* = 2AB’. Eno-

P a1 2 2
AFZ =P=7>T’IB =20

EVg,
Hevmg )

Avto onpaivel 6t o B eivan GpTiog Kot emopé-
vog kot o B etvat dptiog (dnAadn g Lope1g
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B =2%). Tote 0 a mpémnet v givat meptttog (apod
ot a, B dev givat kot ot dVo aptiot). Opwg toTe
(207 =20, 41=20°, {207 = a” k1 emopévac
0 o’ givon GpTIog, OMOTE Ko 0  £ivar GPTIOG, TOL
glva dromo.

[Mpénel va onuetdcovpe 6t N omddelén avtn
£xel koboapd apBunTikd yapokmmpa Kot otnpi-
Ceton ot Bewpio Tov APTIOL KO TOL TEPLTTOV
(OnAad”| ) Bewpia SopeTdTTOG S0 2) TTOVL €~
xov avortvéet ot [TvBaydpetot.

Ipfyopa Bpédniav kot GAAG AGOUIETPO TUALLO-

TeETpAYOVOV e euPadov 3, 5, 6, 7, 10, 11, 12,
13, 14, 15 etvon acOppETpES HE TN SL0ydVIO TOV
TETPOY®VOVL pe TAEVPEG TN povada. Eniong, o
Ocaitntog amédelée 6Tl av to uPaddv evog te-
Tpaydvov ekppdaletat pe Evav apdpd N mov dev
etvon TeTpdymvog, TOTE 1 TAEVPA TOL ETVOL 0oV~
LEeTpTM He TN pHovada. Me auyypovn oporoyia, ov
N#a’, t6te 0 N 8ev givon pnroc apdpoc. O
OeaiTnNTog TPOYDPNCE TAPATEPQ TIG EPEVVEG TOV
Kot amédeIEe Ot kot OAot o1 op1Opoi TG LoPPNG
IN , 0mov N @uotkog aplBpog dev eival téhet-

ot kvPot. Emiong e&étace dppnrovg e popeng

VM +N, \/M+\/ﬁ, \/\/M+\/ﬁ.

ta. Ewdwotepa, 0 O@cddwpoc o Kupnvaiog (téAn
Tov 50v at. T.X.) avakdAvyE OTL 01 TAEVPEG TV

m Fevikeuon tou NMuBayodpeiou
Oswpnpatos

To IMvBayopelo Bedpnpa ekpalel To TETPAY®VO piog TAEL-
pag Tprydvou mov Ppicketar amévavtt amd opO| yovia, ¢
Pog TIg 000 GAlec mAgvpés. [IpokHmtel, Aowmdv, T0 Epmd-
TNUO: TO TETPAY®VO Hiog TAELPAS TPIYMVOL TTov BpioKeTal
anévavtt o€ o&ela 1 apPAeio yovia uropei va ekppacet og
A GLVAPTNON TOV AAL®V TAELP®OV; ATAVTNOT GTO EPATN LY
(@) avtd divouv Ta akdAovBa 6v0 Bempnpara.

A OEQPHMA |

To teTpdrymvo mhevpdg Tpry®dvovL, Tov Ppioketal omeEvavt
and oeia yovia, elvar 1o pe 10 dOpoiopa TV TETPOyd-
VOV TOV 300 GALOV TAEVPAOV TOV, EAATTOUEVO KATA TO
OurAdolo yivopevo g piag omd avtég ent v Tpofoin
g GAANG Thve GE oTH.

Av dnhodn og éva tpiyovo ABI (oy.10) eivar my. A < 1L
Kot AA 1 Tpofoir| TG Thevpds Y Thve ot B, T0TE 1oy vEL OTL

® o’ =p +y -2p-AA.

And ta opBoymvia tpiyova ABT, ABA éyovpe, pe epappoyég
tov [TvBayopetov Bewprpotog avtictoryo:

o’ =AB*+ A’ kot AB” =y*— AA” .
Enedn sivon A < 1L ta A, T Bpickovrar mpog 1o 1510 pépog
Tov A Ko g101KdTEPQL:
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o avI < 1L 10 A givar petaéd tov A, T (ox.100), ondte
Al =B — AA.

e avl > 1L 1o I givon petakd tov A, A (ox.10p), ondte
Al'=AA-B.

Ao T1¢ 000 TEAEVTALEG 10OTNTEG TPOKVTTEL OTL
AT’ =(B—AA)’ =B+ AA* — 2B - AA.

Me avTikatdotacn auThg TG oyéong kat g AB” =y° — AA?
2 _ 2 2 . r
omv o =AB” + A" mpokdntel Ot

0=y —AAT+ PP+ AAT 2B - AA =B +97 - 2B - AA,
dniadn n {nroduevn wodTNTO.

« av téhog I =1L, 10 A cvpmintet pe 1o I kat To opBo-
. ’ ’ 2 2 2 e
yovio tpiyovo TAB divera” =y — B mov ypdapeton
o’ =p>+y° —2B-AA, apod AA=P.

OEQPHMA I

To teTpdywvo TAELPAG TPLYDVOL OV PpioKeTon AmEvavTt
and apfreio yovia etvat ico pe to aBpoicpa tov teTpa-
YOVOV TOV 000 GAL®V TAEVPOV, AVENUEVO KATA TO Ot
TAAG10 YIVOUEVO TNG piag amd avtég ent TV Tpooin g
GAANG Thve € VY.

Av dnhodn og éva tpiyovo ABI (oy.11) sivan .y, A > 1L
Kot AA 1 TpoPoAr| Tng TAEVPAS Y TAve ot B, T0TE 1o vEL

o’ =p>+y7+2p - AA.

Am6 ta opboydvia tpiyova ABIT kot ABA, maipvoopue avti-
oGOy O

a0’ =AB*+Al” kou AB*=7y’—AA’.

Enedy A > 1L, 10 A Bpioketon oty mpoéktacn e TA mpog
10 A ko emopéveg Al = B + AA ondte

AT? = (B +AA)’ =p>+AA* + 2B - AA.
Me avtikatdotaon Tov oyéoemv AB® =y — AA” kot
AT’ = (B +AA)’ =p>+AA*+ 2B -AA
o1 GYEon o’ =AB*+AI', wpokvTTeL 1| {nrodpevn 1oodTTOL
o’ =y —AA* + B+ AA’ + 2B-AA =B’ + ¢ + 2B-AA.

Amo 1o [TuBayopeto Bedprnpa kot To Tponyovpeva Bempn-
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TrEQMETPIA

.

Eivoi povepo ot to moporavam
Oewpnuaza I kor Il amotelovv
yevikevan tov [TvOayopeiov
Ocwprnuorog, apod otnv mwe-
pirtwon mov eivor A = 1L, ta
Oewpruoza avtd divovy wg &l-
ok mepintwon to [Tvbayopeio

nata I kot [T mpokdmtetl dueca 611 o€ kébe tpiywvo ABI
€yovpe:

. ~ - 2 2 2

i) AvA<llL,tétea <P +77,

o N , 2 2 2

ii) AvA=1L,té6tea =p"+7°,

iii) AvA>1L,tétea’> B>+’
ATOdEIKVVETOL OUMG E OTTAY®DYN G€ ATOTO OTL IGYVEL KOl
10 avtiotpo®o TV 1), i), iil). [Ipdypartt, av m.y. woyvel

2 2 2 ’ , A ;A ’
a” <PB°+ vy dev umopel va toyvet A = 1L 7 A > 1L, ywati
1oTE a6 TIG i) kou iii) Qo eiyape o’ =B +y o’ > B +y’

’ ) ’ ;2 2 2 A
avtiotoya, Tov givot dtomo, apov a” <P +y . Apa A < 1L.
Opoto amodekviovtal Kot o1 GALES TEPIMTMOGELC.

"Etot £qovpe 10 axdAovbo mopiopa:

X k60 tpiyovo ABI 1oybovv ot 1codvvapiec:
i) o’>p>+7y°, avkapovo av A > 1L,

i) a’=p*+7° avkorpévoav A=1L,

iii) o’ <p’+7y°, av ko povo av A <IL.

ZOuemva pe To TOPIopa ovTd Kot TN o€ KAbe Tpiymvo 1
neyaAvTEPN TAELPA PploKeETOL AMEVAVTL GTN LEYOADTEPT Y-
via, GLYKPIVOVTOG TO TETPAY®VO TNG MEYRAVTEPNS TAEVPAG
€VOG TPLY®VOL LE TO ABPOIGLLO TOV TETPAYDVOV TOV GAA®V
TAELPADV TOV, SLOTIGTOVOLLE OV TO TPIY®OVO €ivat 0EuymV1o,
opBoydvio 1 apfruymvio.

Av c¢g éva tptyovo ABI eivan o= 8, B =10 ko y =7,
0o &xovpe P° =100, o” +y> =64 + 49 = 113 dnha-
81 B <o’ +y°, omote B < 1L ko emedy n B eivan
N HEYOADTEPT YOVIR TOV TPIYDVOV, TO Tpiywvo Oa

NMAPAAEIFMA

elvatl o&uymvio.

Téhog and ta Bewprpata I kot [T ekppdlovtag v Tpofoin
AA ©¢ Tpog T0 GUVA TPOKVTTEL TO EMOUEVO TOPIGLLAL:

NOMOZ TON XYNHMITONQN
Xg ka0e Tpiyovo ABI woyverl n oyéon
o= B2 + yz — 2Py - ouvA.
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= Av petold Tov ahevpav o, B, ¥ evég Tprydvov ABI' A
= loyoeL Yy = \/(xz +B? ++/3aB, TétsE:
@) . , . , , ,
S i) vo amodciere 6T TO TPiy®VO givar apfroyovio,
& ii) va vmoloyicere T Yovia I. 2
© A r B
= Alon
1) Ao 1 S0GUEVT IGOTNTA TPOKVTTEL OTL T Y EIVOL 1) LEYAADTEPT) TAEVPA KOl ETTL-
mhéov 6Tty > a’ + B°, omote n yovia I eivar apPreio.
ii) Emewdn n yovia I eivar apPreio, coppova pe 1o Dedpnua apfieiog yoviog
EYovue:
y'=0o’+p*+2a-TA ().
Ao TV vtobeom duwg Eyovpe
V=’ +B+Bap ().
, o V3 , ,
Ao tig (1) kot (2) mpoxvmtel 61 ['A = 7[3. Eqappolovrtac to [Mubayodpeto
. AT
Bedpnpo 6To Tpiymvo AAT &yovpe AA® =B° —TA* = %, omote AA= % -
Tov onuatvel 6t fsé = 30° ko emopévog I'=150°.
< To dvyog v, evég Tprydvov ABI diveran amd Tov TOm0
I 2
o v, =\t =)t -B)T-),
= 1
& omov T = Py (o + B +7v) n nuuaepipeTpog T0V TPIYOVOL. AVALOYES EKPPACELS LG V-
8 0DV KO Y10, TO. GALO VYN Uy KOL V,.
Anobdei€n A
‘Eocto éva tpiyovo ABI kot AA
70 VYOG ToL v,. AT 10 0opbho- 8
yovio tpiyovo AAB €xovpe VAR
vi=y = BA* ().
[Ipéner emopévmg va vroroyi- B Aj " .
covpe v npoforn BA gy
OV GTNV 0.
« AvB<1L, and 1o tpiyovo ABT &yovpe P =a’ +y - 20-BA 1
1
BA=_— ("t =B (.
20
« AvB>1L, an6 10 tpiyevo ABI éyoupe
1
B*=a’+y’+20-BA 1 BA=—2—(a2+y2— B (3).
[0}

193



EYKAEIAEIA TEQMETPIA

1

A6 T1g (2) kon (3) mpokbmtet 6Tt BA” = e (o’ +v* =B’ pe avrikatdotacn g
onotog otV (1) maipvovpe: “
Vi=y o @y - B =y 40y (o - Y| =
4a. 4a

=ﬁ(2w+a2+vz—62)(2ow—oe2—v2+132>=

- [(awf—sﬂ [[f—(a—v)z} -
o
@ BN @ty P Bra-DBoaty @

Eneon a + B + vy =21, Ba eivon

a+y-P=21-B-P=21-P) a+Pp-y=20t—y) ka B+y—a=2(-a),
omote 1 (4) yiverou:

v, = % 2t2(t— P)2(t—y)2(t— o) = izr(r —o)(t-P)(Tt-7)
a [0

amd TV omoia TPOKLITEL TO (NTOVUEVO.
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Epwthoeis Katavonons

1. 2to mopoxarw oynuo. vo, couTAnpmoTe to.
KEVA:

i) BI'=..+..+24B ..
ii) Bl =..+..+2Al..

2. Na fpebei to gidog TV ywvidy piymvon
ABI otav:

i) pl=30"+y’,
i)y’ =alp,
iii) o’ —p°=2y".
3. AV TAevpa, aufloydvion

tpiydyvov ABI t6te ... > o’ + ... (Na ov-
UTANPOCETE TO. KEVA,).
4. Av oto mopoxarw oyfuo ivar AB = AI”
kar A = 120°, va dikaroloynoete yroti
2 ,p2
o =3p".
A

120°

B r

Aoknoels Eunédwons

1. No eletaoere av vmapyet tpiywvo ABI]
ue o =6y, f=5u,y = 4u, orov u Getixn
rwopouetpos. No eletaobel to gidog tov
PLYOVOD G TPOGS TIS YWVIES TOD.

2. Ymapyer wpiywvo ue unxn whevpav a = 6,
L =25, y=4; Av vou, va vwoloyiaBodv ta
Dyn TOV TPLYDOVOL.

3. diverou iyovo ABL e a =~2, B= 1+4/3,
y = 2. Na vmoloyiobei n yovio A.

4. Aiverar olvyavio tpiywvo ABI ue
AB = 4em, AT = 5em kou ABA = 30°,
omov BA 1o dwog tov. No vmoloyiobei n
whevpd tov Bl

Anodeiktikés AOKNOEIS

1. O1 whevpés evog tpryavov ABI yovv unrn
AB = 9cm, BI" = 7cm kou AI' = 12c¢m. No
vroloyiabel to unKog s TPoLoing e
BI' méve oty AB.

2. Na amodeilete o011 o€ k0O tpaméio ABIA
ue Pooeis AB, I woyver ont

AT? + BA” = AA” + BI> + 24B - TA.

3. Av BB', I'T" ¢ivou dyn evog olvyamvi-
ov tpiywvov ABI, va amodeilete oti
o’ =BIB' + yBI"

4. Aiveroa opBoycvio tiywvo ABI (A = IL).
Ilpoexteivooue tnv whevpa Al kota
IA = BI” Na. amodeicers 61 BA® = 2BI™AA.

5. Xe1000keléc wiywvo ABI (AB = AIl) pé-
povue wopdiinlo g Bl mov téuver tig
AB ko1 AI' ota A kor E avtiotoiya. Na
oamoogicete 0t1 BE = EI” + Bl AE.

6. Aiverar opBoycivio tpiywvo ABI (4 = 11.)
ue mhevpég a, P, y. Yrapyel tpiywvo ue
mhevpég Sa, 4P, 3y,

LUvOeta O©épata

1. Aivetor 1oookedéc tpiyowvo ABI ue
AB = Al kou A = 30°. Na. amodeiete ot

azﬁ\/2—\/§.

2. Aivetar kvkAog drouétpov AB kou uia
xopon tov IA//AB. Av M ¢givar to-
xoio onueio e AB, vo amodeilete ot
MI? + MA® = MA® + MB”.

3. Aivetau tpiywvo ABI ue o=+ y°. Na
omodeilete 0TI TO TIYWVO VAL 0lVYDVIO.
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EX] eswpnpata Siapéowv

Ot emopeveg petpkéc oy€oelg mov Ho LEAETIGOVUE OLpO-
POVV TOV VTOAOYIGHO TOV SIOUEGOV EVOG TPLYDVOV KOl TOV
TPOPOADV TOVS GTIC TAEVPES, MG GLVAPTNOT TOV TAEVPDOV
TOV TPLYMDVOV.

OEQPHMA | (10 ©swpnpa Alapécwv)

To GOpoiopa TOV TETPAYDOV®Y 000 TAELPAOV EVOG TPLY®-
VOL 1600TOL [LE TO SMAGGLO TOV TETPOYDVOV TNG OLUUEGOV
TOL TEPLEYETAL LETAED TOV TAELPDV OVTAOV, AVENUEVO
KOTO TO GO TOL TETPOYDVOL TNG TPITNG TAELPAGS.

‘Eocto tpiywvo ABI, 1 didpecog AM = p, Ko to Oyog AA.

Av AT > AB, 101¢ 10 {)}vOG A TOV V, BpiokeTar pETAED TOV
B, M (oy.14) kot AMI > 1L, evéh AMB < 1L. Epopuélovpe
t0 Bedpnua apPreiog yoviog oto Tpiyovo AMI kot to Oed-
pnuoa o&elag yoviag oto piywvo AMB. Tote Ba Exovpe 0t

i) AI'’=AM’+MI"’+2MI-MA
ii) AB*=AM’+ MB’-2MB-MA
[TpocBétovtog Katd PHEAN anTéG TIG OYEGELS Kot AapPAvovTog

voyn 01t MB = MI éyovpe:

Bl
AT? + AB> = 2AM’ + 2MB’ = 2AM? +2( 5 ]

2 2

_oAMT+ B g pey-zmied

Avéloya Exovpe Kot Tovg akOA0LOOVE TOTOVG:

2 2
a2+|32=2p,§+77, a2+yz=2p§+%.

A7 T0Vg TOHTOVS AVTOVG UTOPOVLE VO VTOAOYICOVLE TOL TE-
TPAY®OVA TOV SLLPUECHY OC GVVAPTNGT TV TAELPDOV TOV
TPLYDOVOL:
, 2+ 2y' -0’ , 207 +2y° -
R 4 > Mg 4 ’
2 _ 207 +2p7
By 4

['o Tov VToAOYIG O TV TPOPOADY T®V SIUUECHOV GTIC TAED-
PEC TOV TPLYOVOV EYOVLE TO akOAoLBO BempnpiaL.




KE®OAAAIO 9. METPIKEXL IXEZXEIZX

OEQPHMA 1l (20 ©swpnpa Alapéowv)

H dtopopd 1oV TeTpaydvov 600 TAEVPOV EVOG TPLYDOVOL
1600t e TO SUTAAGLO YIVOUEVO TNG TPITNG TAEVPAS EML
™V TpoPoAr) TG avticToryng SLoUEGOV VM GTNY TAELPA

oTY.
NMAPATHPHZH T
Av o zpiywvo ABI eivai 100- ‘Eoto 01t AT > AB. Agpaipdvtog kotd péAn tig oxéoeig (PA.
okelég (A = AB) 1 100mlevpo, ; )
1618 70 M Tawtietar pe o A kou Amodedn Bempfipartog I):
10 20 Oecdpnuo Srouéowy 10ydel ) AT?=AM?+ MTI? + 2MTI - MA
TOVTOTIKG. . 5 5 )
| | i) AB"=AM"+ MB"-2MB - MA

NMPOBAHMA 1

Bpiokovpe 6t1
BI'

AFZ—AB2=4MB-MA=4T'MAﬁ B’ -y’ =2a- MA.
EXJ Baoikoi yewpetpikoi ténoi

XPpNOUYOTOUDVTOG TIG TPONYOVUEVEG LETPIKEG OYECELS O Lie-
AETGOLLE TO TOPAKATO TPOPANLATO YEMUETPIKADV TOTMV.

"Eoctm A, B 000 6100gpa onpeia ko k éva doopévo

‘Eoto M éva onpeio tov yeopetpucod tomov. LOppava

2 2 2 2
AM’ +BM’ =2MO’ +A%@k2 =2MO’ +Al%<:>MO=2kaB 2).
Ao v 1ot ovth PAémovpe 0Tt To THUMpe MO €yet otabepd punkoc.
: : , . : o ) 2k’ - AB’
Eto1 10 M anéyet amd 1o otabepod onpeio O otabepn amdotaon ion pe —

AUon

M
Tunpao. Na Bpeite 10 yeopetpikoé t6mo TV onueiov,
TOV 0TOLOV TO GOPOIGHA TV TETPAYDVOV TMOV OO0~
e , /. 2
otGoemv and ta A, B wsovton pe k. A B
U

ue to TpoPAnua Oo siva: 2xnua 15

AM’+BM’=k* (1).

Av O glvar to péoo tov AB, 101 amd to 1o Bedpnua twv dtopécwv Ba Exovpe

2 2
dpa Bpioketar otov KOKAO [O, %—AB] .

2k* — AB’
AvtioTpo@a. Qo anodeiEovpe 0Tt kabe onpeio M tov KhkAov [O, f} gtvon
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EYKANEIAEIA TEQMETPIA

Kt oNEID TOL (TOVHEVOL YEOUETPIKOD TOTOL, SAadH 0Tt toydet AM” + MB* =k’
[Tpaypoatt, omd 10 1o Bedpnuo SpEcV EYovE

2
D% —ABzJ LAB

2 2

k.

2
MA? +MB? =2MO? + Af =2£

Emopévmg o {ntodpevog yempetpikodg TOmog eival 0 KOKAOG mov €xet kévipo O 1o
: : — 2k’ - AB’

péco tov Tufpatog AB kot aktiva ionq pe —————

Awgpedvnon. Anapoitntn Tpodmodheon yio va VILAPYEL YEOUETPIKOG TOTOG Elvar

2 - AB >0 k> 2D
V2

Orav &yovpe 160tTNTA, 0 YEOUETPIKOS TOTOG amotereitonr pdvo amd to onpeio O.

NMPOBAHMA 2

‘Eotm A, B 600 o100gpd onpeio kot k éva 6ta0ep6 Tpfqpo. No Ppeite To yempe-

TPIKO TOTO TOV GNUEIMV, Y10, TO OTTOLY 1] SLAPOPE TMOV TETPAYDVOV TMV UTOGTA-

6EAV TOVG 06 To. A, B 1oovTon pe k2 e
M
Auon

‘Eoto M éva onpeio tov yeopetpukod tOmov. Xop-

Qova pe 1o TpdPfAnua (yio AM > BM) givan
AM’-BM’=k> (1).

‘Ecto O 10 péco tov AB xon € n evbeio MHLAB 1

B
omov H n mwpoPfoin tov M méve otnv AB. And 10 0 R
20 Bedpnpo TV SLUEC®V £XOVLLE OTL 5 I
AM’-BM’=2AB - OH < k’=2AB - OH < OH = AB Q).

H 1o6tra avtn deiyvet 6t to Tpunpa OH eivar otabepd. Tapatnpovue 6t tpofo-
A tov M méve oto AB sgvou otobepn, apa 10 M Bpicketon otnv gvbeia eLAB o10

kot Bpioketor petald tov onueiov O, B.
k2
2AB

Amd 1o H @pépovpe v kabem gubeia € otv AB Kot ot M tuyaio onpeio g e. Oa

amodeiovpe 0Tt To M givan onpeio Tov nrodevov yempetpucod témov. Ipdypott
2

k
omd 10 20 Bedpnua dwupicwv éxovpe AM® — BM*=2AB - OH =2AB - —— =k’.

. , . . 2AB
Emopévag o {ntovpevog yempetpikog TOmog etvat €.

k
onueio H, 6mov OH =
s 2AB

Avtiotpo@a. Eoto onueio H peta&y tov O, B 1€1010, ®dote OH =

Agpegdvon. Av k = 0 givart MA® — MB” = 0 } MA = MB, ontdte 10 M 16améyet and
ta onueia A, B. Tote o {ntovuevog yemueTpikdg TOTOG €ivat 11 LECOKADETOC TOV
tunpatoc AB.
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AIKHZEIX A AYZH

KEOAAAIO 9.

METPIKEZXZ ZIXEZEIZ

Epwtnhoeis Katavonons
1. 2to mopoxdrw oynua n AM eivor didue-
oo¢ ko1 AA dyog. Hoia oyéon eivor ow-
o,
A

B L AT r
i) AB’ + A" = 2AM’ + 2BM’
ii) AB® + A" = 2AM’ + 244°
iii) AB® + A’ = 2BI" - MA
iv) AB’—AI = 24M° + 2BM’
Artiodoynote v amavinon oog.

2. 270 TOpPOKAT® GYIULO VO COUTANPOCETE
70 KEVG,

i) MA®+MB’ = ... F oo,
i) MI" +MA” = ... F o,
Na eényfioete yozi MA’+MB’=MI"+MA’.

3. Av ge piywvo ABI eivoi B +y =5d"
T07€!

_ o _ 3o

o py = B u, y
3a 2o

oy =24 oo =<4
P Ha = =

Korlaare 10 ypauuo oo avtiortoyel oty
oWOTH OTAVTHON KOL O1TIOLOYHOTE TNV
OTAVTHON GOG.

Aoknoels Eunédwons

1. Xe wpiywvo ABI éyovue p =7,y = 6 kou
U, = 7/2. No. voloyieQodv: i) n mievpa. a,
ii) 1 mpoforn ¢ dauéoov u, otn Bl

2. No amodeilete ot oe kdbe Tpiywvo 1oydel
2

2 gy s &
wy + By y

3. Adiverou koxlog (O, R), pia d16uetpog to
AB kou éoto I A ta péoo twv OA kou OB
ovtioToryo.

Av MI”> + MA® = 5, émov M toyaio onueio
700 KOKAOV, Vo, voloyiobsl n oxtivo, R.

4. Aiverar tpiywvo ABIT ko éotw O 10 fo-
porevIpo tov. Na omodeilete ot1:

D) pot g +ﬂf=%(a2 5+,
ii) @A’ +6B +06I" = %(az +B 4.

Anobeikukés ACKNOEIS
1. Adivetar tpiywvo ABI ue A = 60°, =5,
y = 3. No. vwoloyiobel 1 d10ug00¢6 T00 U,
2. Aivetor 100okeléc tpiywvo ABIT (AB =AT)
Ko toyoio onueio A e AB. No. arodeile-
7€ 0Tl ,
A~ AR’ = BI-AA .
AB
3. i) Av ABIA opBQoywvio kou M toyoio on-
ueio va amodeicere 6t MA® + MI™ =
MB’ + MA°.
ii) Av ABIA tetpaywvo kai onueio M ato
£0WTEPLKO TOV, wote MA = 1, MB =
V2 ko M = \/§ vo. ppebei n Thevpa
TOV TETPAYADVOL.

4. Av M, N givai uéoo twv oraywviowv Al
BA evog tetpanietpov ABIA, vo amodei-
Cete o1
AB*+BI+IN +AA°=A+BA*+4MN’
(Ocwpnuo Euler).

5. Ztnv vroteivovoa Bl opoyaviov tpiywm-
vov ABI” Ocwpodue to. onueio A kar E té-
to10, wote BA = AE = EI’

5

No. amodeiéete 611 AA” + AE® = 3 BI”.

6. Av oe piywvo ABI 10yder ,82 + yz = 2oy,
va vroloyiabei n yovia A.

LUuvOeta Bépata

1. 4vo adédpio kAnpovounoav aypoteudyio
oynuazog pameliov kai amopaoioay Vo, To
HOIPATODY avoTyovTog dpopo mwov Ho. eva-
VEL TO. HETT TV TOPCGAINADV TAEVPWDY TOD.
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Av o1 fooeig eivor Skm kai 6km, eved o1 un IA = AB. Na arodeiete o011 10 abpoioua
Topalinles mhevpés Skm wor 6km, woéoo MA’+MB’+MI+MA” eivau otalepo.
Oo. aroryioer n diavorln tov dpouov, av 1

YIALOUETPO dpopov kootiCer 500 evpa; 4. Aiverou popfos ABIA whevpas a, O to Ké-

vIpo tov kol koxiog (O, La), L > 0. Av
yia toyaio onueio M tov kdklov 1oyvEl
MA +MB’+MI+MA’ =180, va. fpebei

2. Aivetai tpiywvo ABI] ue AI'> AB ko1 M,
N ta uéoa twv thevpwv AB kou AL avti-
ororyo. Av O 10 péco tov MN, va amodei-

Fete 6 0 TPOYUATIKOS op1OUOS A.
O’ - OB’ = A" —AB® 5. divetou poufos ABIA whevpac a, pe dia-
2 yaovio BA = a. Eotw toyoio onueio P. Na
3. Xe nquixdriio drauétpov AB = 2o Oew- amodeilete 11
podue toyoio onueio M. Xwpilovue
owauetpo AB oe tpio ioo tunuota AT = o’ = (PA> - PB’) + (P - PA°).

Metpikés oxéoels o€ KUKAO

(9.7 Téuvouoses kUkiou

Ac Bempnoovpie Evav kKo (O, R) kat éva eEmtepid 1 ecw-
tepkd onpeio Tov P. Ao to P pépovpe dvo tuyaieg evbeieg
oL TEUVOLV ToV KOKAO ota onueia A, B ko I, A avrtictoryo.

To akdrovbo Osmpnua ekppalel 6Tt PA - PB = PT" - PA.

OEQPHMA |

Av 000 yopdéc AB, TA 1 01 TPOEKTAGELG TOVS TEUVOVTOL
og éva onueio P, 10te 10y0et
PA - PB =PI - PA.

Ta tpiyova PAT kat PBA sivot opota, agob PAT = PAB
kot PI'A = PBA (Zt0 oy.170 éxovpe 61t PAT = PAB yti
70 TETpamAEVPO eivan eyypdyipo kou 1 PAT eivan sEotepikh

A 0V Yovia. 210 oy.17p PAT = PAB G EYYEYPOUUEVES YOVIEG
‘ mov Batvovv 610 1010 T6LO).

Emopévmg, 1oyvet 0Tt

PA PT
—=—+ 1N PA-PB=PI'-PA.
PA PB
= , r r J e
W% B [Mapatnpovpe Aowmdv OTL To YIVOUEVA TOV TUNHATOV TOV
Tr

opilovv o1 Téuvovoeg evog kbkAov PA, - PA,, PB, - PB,,
PT, - PT,, ... mapapévouv ctabepd. To yeyovog avtd pog
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00MNYel 6T0 CLUTEPAGHA OTL TA YIVOUEVO OVTH EEQPTAOVTOL
uévo amd TG Bécelg tov onueiov P kat tov kukAov (O, R).

21V 101K TEPIMTMON TG EPATTOUEVNG, OOV TaL OVO O1)-
peto topng tavtilovrat, To Bedpnuo 1oyvEL.

Yxnua 18

©EQPHMA I

Av and éva eEmtepikd onpeio P kokiov (O, R) pépovpue
10 epamtopevo tunpa PE kot pio evbeia mov tépvel tov
KOKAO ota onueio A, B, t0te 10Y0€1 0TL

PE’=PA - PB.

Dépovpe v gvbeia PO 1 onoia tépvel Tov kOkAo ota on-
ueio I' kar A. @étovpe OP = §, ondte amd t0 Bswpnua |
&yovpe Ot
PA-PB=PI'-PA=(6-R)(6 + R)=56"-R"’.

Amo 1o [TvBayopeto Bedpnua oto tpiywvo POE mpoxvmtel
ot

PE’=PO’*-OE’=3>-R’* Apo PE’=PA-PB.
2tV wponyovuevn amddelln idope 0Tl av pua evbeio dS1ép-
yeton and éva eEmtepkd onpeio P kokiov (O, R) kot tépvet
0V KVKAO o€ onpeia A, B tote PA - PB =8° — R”. Opow
amodeucvoeTar 6Tt PA - PB = R% — 62, ov 10 P gtvorl ecmte-
pKd onpeio Tov KHKAOV.

H dwpopd 8° — R* Aéyetan dvvaun tov enuciov P wg mpog
Tov kvkio (0, R) xor copPorileton

Alo.ry =8 —R*=OP*-R’,
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EYKAEIAEIA TEQMETPIA

Ag e&etdoovpe Tt cupPaivel 6tav To P givarl ecotepicd on-
peio Tov KOKAOL 1| Otav avikel oe avtdv. Tote 1 GVvaun Tov
onueiov P wg mpog tov kvkho (O, R) eivar apyntikn 1 ion
LLE TO UNo&V avticTotya.

A7 TOV 0pIGHO TG SVVOLNG OTLEIOV G TPOG KUKAO KOTO-
Aafaivovpe 0Tt ovolaoTiKd ekEPAleL T oxeTIKn BEon TOV
onueiov P g mpog tov kovrho (O, R), kabdg e€aptdton pdvo
amd 1o 0, dONAadN TNV andctact Tov P and to Kévtpo tov
KOKAov. Emopévamg, éxovpe ot

* 70 P civar eEmtepkd onpeio Tov kvkrov (O, R) av kat

povo av

P
Ao.ry>0

* 70 P givar eomtepko onpueio Tov kvkiov (O, R) av kot

povo av

P
Aoy <0

* 70 P givar onueio Tov kokiov (O, R) av kor povo av

P
Ao.ry=0

Mndevikn
dvvaun

Apvntikn

Meyéin dvvaun

Mucpn
dvvaun

dvuvapn

Yxnua 20
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Av 000 Tpfpota AB ko T'A 1 o TpogkTdoelg Tovg Tépvovtal o€ Eva onueio P
é¢tor wote PA - PB =PI - PA, T01¢ TO TETpaATAELPO NE KOPLOES T onpueia A, B,
I, A givan gyypaypo.

Anoédei€n

Ag Bewpnoovpe 10 onueio Topng P tov tunuatov AB, I'A 1 tov tposktdce®dv

PA  PA
toug (o). 17). H doopévn oyéon PA - PB = PI' - PA ypdoetor —— = —— kot apod

APT = BPA, ta tpiyova APT kat BPA Oa givon poto. PT PB

Enopévemg PBA = PI'A, ondte 10 TETPATAELPO Elvan €yypayLO.

=
T
| .
(@)
=
oo
P,
©
Ll

MAPATHPHEZH H cpappoyi exppiler to aviiotpopo tov Oewpiiporog 1.

Ag Osmpnioovpe gvleia € ko Tpio onpeio g P, A, B, pe 10 A peta&d Tov P ko B.
"‘Eoto onpsio E ektog g sv0ciag € TéT010, Dote PE* = PA - PB. Téte To THijpol
PE &ivor epantopevo 6tov Kokro, Tov opilovv Ta onpeia A, B, E.

Anoédeign

"Eoto (O, R) 0 khKhoc mov Siépyetan amd ta onueia A, B, E (o).19). Tote PE*=PA - PB =
OP’—-R’=0P’*-OE’ | PE’ + OE’ = OP’, ondte 10 tpiywvo OEP gtvar opBoydvio
ko M PE gpdnteTon otov kokAo (O, R).

E®APMOTIH 2n

MAPATHPHEZH H cpapuoyi avtii exppaler to avtiotpopo tov Oswpiiuarog I1.

AIAIPEXH TMHMATOX £E MEZO KAI AKPO AOIO (XPYXH TOMH)

Noa owpeBei éva tpnpa AB, o€ 0V0 avica tufqpata AL I'B @ote To peyoivtepo
070 0VTA va €ivol pnEGo avaAroyo TOV PKPOTEPOV KOl TOV aPY KOV EVOVYPOLIOV

T HOTOC.

E®APMOIH 3n

Ano6deign

"Eotw AB = a xon A" =X 10 peyaAvtepo amnd to Tun-

pato oto onoia ywpileton to AB and to I' (oy.21). A
Tote I'B = o — x kot Oa mpémetl va 1oyveL | oyéon:
AT?=AB-TB7x’=a(0—x) (1). Hoyéon (1) A="— =L

Ypopeta x” +ax —a’ =01 x (x +0) = o’ (2).
‘Eto1, Y100 vo KATOGKEVAGOVUE TO X YPAPOV-

pe kokio (O, % oL epdntetol oto evOVYpappo TuRue AB oto onueio B kot

eépovpe v AO, n omoia tépvel Tov kOkAo ota onueia A, E. Tote woyvet 611
AB’=AA-AE=AA(AA+AE) = AA(AA + AB) 1 o = AA(AA + 1) omdte T0 AA éxel
t0 {nrovpevo pnkog kot to I eivar 1 topn tov kHxAov (A, AA) Kot tov Tupoatog AB.
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EYKANEIAEIA

TrEQMETPIA

IXOAIO
To mpofinpe ¢ draipeons evog evOLYPOUILOD TURUATOS T UEGO Kal GKpO AOYo givol vaaro oHUEPQ, KO
og n'po,b’/ln,ua ¢ Xpooijc Toutic. Me 0 mpbfinua avté smilveror yewustpikda n efiowon x° = afa —x) i
¥ +ax—a’=0.

H Oeuircn pila g eliowong X tax—o’ =0evu x =
OV EIVAL 1] AVOAOYIO TG «YPVOHS TOUNCH.

O mopomdva Aoyog avuforiletor oiebvag ue to ypauuo @, oniodn @ =

a~l5-1)
2

o \/§+1_ X

, OO OOV TPOKVTTEL OTI — =
X

2 a—x

\/§+1

2

O ovpfolioiog TPoEPETaL amo T0 OVOUN TOV YAVTTH THS KAAGIKNG apyoiotntag Peidio 0 0molog KaTaoKedooe
tov IopBOsvarva. Ot apyaior EAInves pilocopor diomiotwaeay 0ti 0mov eupoviletal o A0yos ¢ (apyitekToviky,
ylomtiky kth.), onpaovpyel v aiclnen tng apuoviog.

AXKHZEIX IA AYZH

204

E

1.

N

(]

pwthoeis Katavénons
Na. mpoadiopiaody o1 TiieS Twv X, ¥, 10,
TOPOKATOD CYNUOTA:

e T4 TN

Lo n dvvoun onpeiov P w¢ mpog kdxlo
(O,R) otav P=0;

. Av oto dithavo aynua

eivai A%, rn =3 va A
vroloyioete TNV oKTI-

va R tov Kdrov.

Aoknoels Eunédwons

1.

Aivetar koxlog (K, 6) kou onueio A, dote
AK = 14cm. Av amo to onueio A pépovue
éuvovoo ABI” mov téuvel tov kOkAo Kota.
xopon BI' = 6¢cm, va vroloyicete to AB.
. Av o¢ tpiywvo ABI o kdilog, mov diép-
xeror oo 1o A kot to uéoo M, N twv AB
a1 A" avtiororya, epomretar g Bl oro
A, va amodeilete ot AA* =AB - Al

3. Ocwpodue kvoxio (O, R) kai tig yopdég

700 AB, I/ mov téuvovrar oto P. Av ioydet

PA _ PA
0Tl —— = —— va omodeiete 0TI 01 Yop-

PB PI
0éc AB, I/ givou iosg.

. No arodeilete ot1 n mpoékToon TG KOIVHG

XOPONS ODO TEUVOUEVDY KDKAWY O1YOTOUEL
Ka0e KOIVO ECMOTEPIKO EPOTTOUEVO TUUO.
T00G.

Anobeikukés AGKNOElS
1. Terpaywvo ABIA wlevpag a eivar eyye-

ypouuévo o€ kvokto (O, R). Av E givou to
uéoo g A4 kou n BE mpoekrervouevy té-
LVEL TOV KOKAO 0T0 Z, VO, AT0OEICETE OTL:

a5

) BE ===, ii) BE = 5EZ.

. Ano onueio A extog kvxiov (O, R) pépov-

ue teuvovoo. ABI” kou epomtouevo tunuo.
AA. Av 5 diyotduog s ywviag A téuver
7i¢ BA, IA ota E kot Z avtiotoiya, va
oamoociete ot1 EB-ZI' = EA-ZA.

. Av n drauecoc AM tprywvov ABI” téuver

TOV TEPLYEYPOLUEVO KDKLO o710 E, va omo-
ociete oti:

i) AM - M.
ii) AB’ + A" = 2AM - AE.

BF

. Adivetar korxlog (O, R) kou €vlsia & mov

oev Téuvel Tov koxlo. Amo onueio M g ¢
pépovpe to. epomrouevo. tunuoto MA, MB
xar Ol Le . Av n AB téuver v Ol oto N,
va amooecilere ot1 ON - O = R’.




FENIKEX AXKHZEIX

KEOAAAIO 9.

. Aivetou opBoydvio tpiywvo ABI (A =IL),

eyyeypouuévo oe kvklo (O, R) kai to
dwog o0 AA. Av uetofiinty evbeia wov
ogpyeror oo to I téuvet to vyog oro M
o1 T0v kvkAo oto H, va amodeilete ot
IM-TH=TA".

LUvOeta Bépata

1.

Av 5 dyotouog AA tpiycrvov ABI téuver
T0V TEPLYEYPOUUEVO KDKAO 010 E Ko &i-
vai AA” = AB - AT vo amodeiete 011
AE’=2ET"”,

. Aiveron tpiywvo ABI ue f° +y° = 20°. Av

1 odusooc AM téuver Tov mEpryEypapEVO

METPIKEZL

KOKAo oto A vo. amodeilete 01

_aVv3

6

MA

3
3. 2e piywvo ABI eivou |, = gﬁ Av M

70 fopdrevipo tov tprywvov ABI] va awo-
Oeilete 0TI 0 TEPLYEYPOUUEVOS KOKAOS TOD
1yavov ABM epdmreton t¢ Bl oto B.

4. Aiverou tpiywvo ABI] n diryotopog tov A4,

n o16ueaos 1ov AM Kot 0 TEPIYEYPOLUEVOS
rxvklog (K) tov tpiyddvov AAM. Av E, Z
eival ta onueio toung twv AB koi AT ue
0V kvKlo (K) avtiotoryo, vo amodeilere
ou BE =T7.

. Eotw AB, IA 600 evboypouua tunuo-

0. [kavny kot avaykoio ovvOnkny, wote
ABLIA eivar vo 1oyder ot AI” AL =
BI” — BA®,

. Aivetar tpiywvo ABI? Av AA eivor n d1-

xotéu0¢ NS Yoviac A, va amodsifete 61
AB - Al = AA’ + BA - AL

. Av M eivau 1o uéoo ¢ mhevpds Bl oévya-

viov tp1yavov ABI kau BA to dyog tov, vo.
amodeilete 6t AM® = BM® + AA - AT

. Ocapnuo Stewart

i) Eotw A onueio ¢ mhsvpag Bl tpryc-
vov ABI Na amodsilete ot

BA-AI” + AI"AB’ = BI'(AA’ + BA-AI).

ii) Na diarvmaroete to Oecdpnua Stewart
oo 10 ABI eivou 1000keléc (AB = AT).

. diverar olvyavio tpiywvo ABI pe pz L,

Na armodeilere ot1:
) B +y =54,
ii) av A4 dyog kou H to opOokevipo tov
tprydvov ABI, t6te AH - AA = 20

. 2e olvywvio tpiywvo ABI pépovue

opeso AM. Av A i mpofoin oo M wave
otnv AB vo amodeilete ot
BI? = 34B°+ A — 44B - AA.

. Aivetou koxlog (O, R) o axtiva OA kot

xopon Bl wapdiinin mpog tqy OA. No
arodeicete ot o dOpoioua AB® + AL ei-
vai a1afepo.

. Aivetou koxhog (O, R), pia diduetpog AB

xar I, A ta puéoo twv OA, OB avtiotoryo.

Av uia yopon EH mov diépyetar amo to

I eivon EH =£R, va arodeifete Ot1

EAH =1L.

205

ITXEZEIZX




EYKANEIAEIA TEQMETPIA

APAXTHPIOTHTEZ

1. Aivetar opBoydvio ko 10ookeléc tpiywvo ABI (A = 1) ue ioec mievpéc o. Sro quienimedo ox-
¢ Bl wov dev mepiéyel 1o A Oeawpodue to opboyivio BIAE ue BE = a. Eotw Z, H o1 mpofolés
v B, A avticroyo otnv EIT [Ipoorwadiore vo, ovoKolOWETe ETOTTIKG T GYEGH TOV TUNUATOV
T'H, HZ ko1 ZE Kkou atn ovvéyeio, va omodeiéete Tov 1GY0PIoLUO TOG.

2. Me kotddinln yewuetpikn katoackevny xpoaoiopiote Ty “oxpifn’” Oéon twv opiBunv J3 ,
— 3 ko \73 , TAVW GTOV ALOVA TWV TPAYUATIKDV op1Oumy.

EPTAZIA (P1Qik6s agovas dUo kKUKkAwV)

Na. fpebei 0 yemustpikos TOTOS TWV GRUELDY TOD EYOVY THY LO10. OOVOUT WG TPOS 000 KdKAOVS (K,
R) kou (4, p) oTaw:

i) Ot kdrlor guvovrou (Yrodeién: pépte tny korvij yopon tovg),
ii)  O1 koKlot epamrovror (YmOOEIEN: pEpTe TNV KOIVH EQATTOUEVT]),

iii)  O1 koKlot eivou o évog eéwtepiiog tov driov (Yroderén: ypnooromote to mpofiinuo. 2 g

§9.6).

IXTOPIKO ZHMEIQMA

To npéPAnpa tns Siaipeons og péco

Kal akpo Aoyo

H mpoéievon tov mpoPAnpotog g dtaipeong

&vOG 0BVYPALLOL TUAOTOC 6€ dVO UéEPT, ETOL,

MOTE TO LEYHAVTEPO TUMLLO TOV VO givar Héon

avOAOYOG OVALEGO GE OAOKANPO TO TULO KO

TO LUKPOTEPO TUNLLOL TOV, INAAON a:Xx = X (00 — X),

dev givar wotopkd e€oxpifopévn. Opiopévor

16TOPIKOL avAyoLvv TNV Tpoérevcn tov oty [v-

Baydpeta oA, GLVOEOVTAG TO LLE TN HEAETN TNG

teTpayovikic eicwonc x” + ax = o, dnwg ep-

paviletor og yeopeTpikn yYAwooa oto Bifiio 11

TV «Ztoyeiov» Tov EvkAeidn N e mv avad-

Aoyn g acvupetpiog otnv apyoio EALGSa, Kot

GALOL LLE TNV KOTOOKELT] TOV TEVTIAYDVOL OO TO

®¢eaimro mepi 1o 386 w.X.

1o «Ztoyeion tov Evkieion 1o mpofAnua avtd

supaviCeton ota €€ng BiAio:

1. oto BipAio II (ITpotdoelg 5, 6 xat 11), mov
GUVOEETOL e TNV «Tapoforn yopiov» Kot
Katl cuvETEWL pe TNV e&lomon x” + ax = o,

2. oto BiMo IV (ITpotdoerg 10-11), katd v
KOTOGKELT TOV KOVOVIKOD TEVTOYDVOV,

3. oto Biprio VI (Opiopdg 3 kar [Ipotdoetg

29-30), 6mov o EvkAeidong ypnoyomnotei &v-
VOleG amd T YeEVIKY Dempio TV avaroyidv
oV Evdo&ov mov extifetan oto Bipiio V (BA.
Mérpnon).

4. oto Biiio XIII (ITpotdoelg 16 kat 17), katd
TNV KOTOOKELT TOV KOVOVIKOD EIKOGOUEIPOV
Kot SmOEKAESPOV, GTNV OTOiaL EVEXETOL TO TE-
VIOy®VOo.

Metd tov EvkAeion to mpofAinpe g dtaipeong
o€ HEGO Kot GKpo AOYo epeavileTon 6To Omo-
Kadlovpevo «Xvpripopoy 1 Biprio XIV tev
«Ztoeimvy, Tov amodidetor otov Y yikAn (20g
at. .X.). X210 £pyo Tov ‘Hpova eppaviletar ce
oY£0N LLE TOV TPOGOIOPIGUO TNG EXPAVELLS TOV
TEVTOYAOVOL KoL TOV SEKOYMDVOV, KoL GTN «ZVVeL-
yoyn» Tov [Idnmov 6NV KATAGKELY| TOV E1KO-
caédpov Kot Tov dmdeKAEdPOL, KAOMG Kol oTa
Oewprpota cHYKpPLoNg TV OYKOV TOVG.

Y Apafikn mapddoon dev vdpyovv evoeitelg
EL60YMYNG NG £VvOol0G TG dtaipeong EvOc TUNua-
T0G 6€ HEGO KOl AKPO AOYO, OV KOl GTO £PY0 TOV
aA-Xovapiliu (repimov 780-850), Tov Apmov Ka-
LA (epimov 850-930), Tov ApmovA-Ovdea (940-
997/8) k.4. e&etalovtal cuvapr TpoPAnLaTa.

Ymv Evponaikn mapddoon ot amapyEg g He-
AETNG TOV 1010THT®V TNG dl0ipecn 6€ LEGO Kot




KE®OAAAIO 9. METPIKEXL IXEZXEIZX

Gxpo Adyo avdayovtar otov Agovapdo g Iilag
N Pymovarot (repinov 1180-1250), mov e&etd-
Cel petpikd mpoPANLoTo TOL TEVIAYDOVOL Kot
TOL deKayMVOL, KOOGS Kot TpofApate Tpoo-
S10p1o oY TOV OYKOL TOV EIKOGAESPOV KoLl TOV
dwdekaédpov. O OyunovaTot elvan mePIoodTEPO
YVOGTOG OO TO «TPOPANLLOL TOV KOLVEAMVY, TOV
extifeton oto «BiPAio Tov afakoy (Liber abaci):
«IT6ca (ehyn KovveM®OV propovv va yevvnoodv
péoa o€ éva xpdvo amd Eva Levydpt KOLVEALX,;
... 0TAV 1 VON TOV KOLVEMGDV £lval TETOL0 TOV
Kk@0e pnva yevvodv évo dAio (guydpt Kot apyi-
Covv Vv avamapoy®yn To S€HTEPO UNVOL LETEL TN
YEVVIGT] TOVGY.

O Dpnovatot deiyvel 6TL To TPOPAN LA (VTS 0OT-
vel ot Yéveon g axorovbiog
1,1,2,3,5,8,13, 21, 34, 55, 89, 144, 233,377, ...
OV ovopdoTke akolovdia (apiBpol) Tov Diro-
vatot and Tov .E.A. Aovkog (Frangois Edouard
Anatole Lucas, 1848-1891) ka1 oynuatileton
GULPOVA [LE TOV KOVOVOL:

u0:19 ulzla

u,=u, +tu,,
H oyéon g axolovbiog awtg pe 1o TpdPAnpo
g daipeong oe pHéGo Kat dkpo Adyo eivon 0Tt
7O OP10 TOL AOYOL TOV ENOLUEVOL TPOG TOV TPOT)-
YoOHEVO OO TNG akoAoLBinG 1IG0VTL e TV TN
OV HEGOL Kal kpov Adyov, dniadr| pe T pila

g e&lcwong X’ +ax = a’, ko gtvan Gppnrog
apBudc. Aev vtapyovv evdeitelg 0tL o dymova-
101 yvopile ) oxéon avutn, 1 0Toio AmToVTATOL
apydtepa oe podnpatucovg tov 160v-170v at.
(Kémkep, Zipap, Zipmoov). H yevikn popen tov
v-00T00 6pov 111G akorovbiog DymovaTot

_L 1+\/§ v+l_ 1_\/3 v+l
SEEI T2 2

dnpocievke 1o 1843 amd tov Z. Mmve.

To 130 ot 0 HETOPPOAGTNG KOl GYOMOAGTNG TOV
Evkdeion Kapmovog tg NoBdpa tpocsditel oto
Bipio XIII tov «Ztotyeiovy (1482) pio mpdtaon
OV TTEPLEYEL P10 APIOUNTIKN amOIEEN TNG OOV~
HeTPlog EVOG EVOVYPOLLOL TULOTOG KO TOV dVO
Lep@V Tov oL AapPdvovtat and ™ dipect Tov
o€ LEGO KOl AKPO AdYO.

To 150-160 at. avalwoyoveital to evolapEépov
TPOG TN daipeon o€ PEGO Kal GKPo AOYO GE
oY€omn Ue TG epapuoYEg TG ot [ewpetpia kot
TNV OPYITEKTOVIKT. XT0 TANIG10 avTd E10GYETOL
0 Opoc «ypvoN Tou» amd tov Agovapvto via
Bivtot. To 1509 exdideton «H Ogixn avaroyion
(Divina proportione) tov Aovkd Iatcdir (L.
Pacioli, 1445-nep. 1514), mov av Ko givorn €101-
K6 aplepopévn oto TpdPANa TG draipeong o
HEGO Kot AKpo AOYO0, N LOONUOTIKY Stomparypd-
tevon Tov Bépartog ival paAiov addvarn.
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ANAKEOAAAIQXH

208

METPIKEZ EXEZEIZ XTO TPITQNO

: :

MvOaydopero Oedpnpa Ozopnpo dSwwpicov
o =p+y s A=1L lo®.A.: [32+72=2u§+%
200.A.: B7—y>=20MA

!

I'evikegvon [MvOBayopeiov Ynohloyiopog
A<1L:o’=p+y" —2B-AA TOV S1opécmv TPIYOVOV
A>1L:0’=p"+7" +2p-AA

|

l ' '

[Ipocdiopiopde Nopog cuvnutovev YTOAOYIGLOG TOV VYDV
ov €idovg Tprydvov o2 = B2 +v> — 2By- 2
’ S PHOVOL an =Ty = 2ProwvA 2 i o) B)E-)
G TPOG TIG YOVIiES a

METPIKEXZ IXEZEIX XE KYKAO

PA:-PB=PI-PA
E1Si1KA nepintwon epantopévns: [y R V. 4

Auvapn onpeiou ws npos KUKNo: ILYREETe) 28
* To P givan e€mtepkd onpeio Tov kvkiov (O, R), av ko povo av AI()O, ® > 0.
* To P givin ecmtepkd onueio Tov kvkrov (O, R), av kot povo av Al()o, ® <0.
* To P givar onpeio Tov kvkiov (O, R), av kor pévo av Al()o, g = 0.




KEOAAAIO 1

EMBAAA

Etvat amodektd 011 n £vvola Tov epfadov evog evBhYPAULOD GYUOTOS TPOEKVYE OO TNV
avAayKN OVTILETOTIONG TPoPAnuatev TG Kabnuepwng Cong, apketd ypovia mpwv. Tpdypa-
T1 efvan 1otopikd emPBePfaropévo 6t I'ewpetpia eppavionke, TOLALYIGTOV TPELS YIMETIES
1.X., ©G €YV VTOAOYIGHOD UNKAOV, ELRAIDV Kot GYK®OV GTOVG ACOVG TTOV KOTOIKOVGHY KOVTA
otovg motapovg Neiro, Tiypn kot Evppdrn. Ztmv Atyvrto paAioto oy téyvn yio LETpnon
NS Apyotepa 1 £vvola Tov epfadov BepeMddnke avotnpd Kot yevikebonke oe GOHVola To
TOATAOKO, aTtd T EVOVYPOLLLLOL GYTLOLTOL.

270 KEQAAOULO OVTO ACYOAOVUAGTE LE TNV EVvola TOV ERPadoD VOGS evOVYPAIOV GYLOTOC.
Apykd eiodyovpe Ty évvola Tov gpfadov evOg TOAVY®VIKOD Y®piov 1 LG TOAVYMVIKNG
emoavelog. Katomy, divovpe 10movg vroroyiopov tov epfadod Tov TETPUYM®VOL, TOV 0Op-
Boywviov, TOV TOPAAANAOYPALULOL, TOV TPLYDOVOL Kot TOV Tpamelion. 1N GuvEYELD, dIVOLE
m oxéon TV UPfad®v dV0 OLOIOY EVOVYPAULOY CYNUATOV Kol TEAOG AVTILETOTILOVLE TO
TPOPAN LA TOV TETPAYOVIGUOD EVOG TOADYDVOV.

Piet Mondrian (OAovoog, 1872 - 1944),
Iivaxog 11, Aaor o koupa, 1921 - 1925
2vlioyn Max Bill, Zvpiyy.
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r
A

A

NoAuywvika xwpia - MoAuywvVikés eniPpaveies

KX} noduywvika xwpia

Ag Bewpnoovpie Eva TOAY®VO, Yo TopAdEy Lo £va TEVTA-
yovo ABI'AE (oy.1). To moAbyovo pali pe to ecotepikd
TOV onpeio amoTEAOVV Eva Ywplo, TOV AEYETOL TOAVYWVIKO
xwpio mov opileton amd to ABTAE.

"Eva moAvyovikd yopio mov opiletor and tpiymvo, teTpd-
TAEVPO, ... , V-YOVO AEYETOL OVTIOTOL(O TPIYWVIKO, TETPA-
TAEVPIKO, ... , V-POVIKO.

Eniong, 000 molvywvikd yopio Aéyovtal ica dtav ta avti-
otoo ToADY®va gtval ica (6).2).

TéLog éva oynpo Tov amoteAdeital amd TEMEPASUEVO TANO0C
TOAVYOVIKOV YOPI®MV, TOV 0V dVO eV £XOVV KOWA EGOTE-
pKa onueia, AEYETAL TOLVYWVIKI] ERIPAVELD.

[Na mopdoetypa, To oynua ABTAEZ (oy.3) eivon pua moAv-
YOVIKY] ETQAVELQL.

EI'¥] Eppadév euBiypappou oxnpartos -
loobUvapa eubUypaupa oxnpata

210 70 keparalo avaeepdnKape otn pérpnon tov gvhv-
ypoupmv tunpdtov. Ed® 0o acyoAnbovue pe m pétpnon
TOAVYOVIKOV YOPLOV KOl ETPAVELDV.

‘Eotm, Aowmov éva molvymvikd yopio S (oy.4). Onwg kot
ot €VOVYPOLLO TUNHOTO, HETPNON TOV Ywpiov S Aéue T
G0YKpIoN TOL pe Eva dAAo emimedo ywpio G, To omoio emi-
Aéyovpe g povada. H ovykpion avtn odnyel o€ pia oyéon
™G HopeNnG: S = A - ¢, 6mov A Betikdg apBuog. (Xt mepi-
o Tov oy.4 etvar A = 7,5). O Betikdg apOuog A Aéyetan
guPfadov 1ov molvymvikol yopiov S kot cvopPfoiileton pe
(S). [ToAréc popég To epPaddv £vOg TOAVY®VIKOD Ywpiov N
HL0G TOAVY®VIKTG empdvelag Oo to cupforilovpe amdd pe
10 ypappa E. Eniong, ota emdpeva, Bo Aépe epfadov tpryd-
VOV, TETPUTAEVPOV KOl YEVIKA TOAVYDOVOL Kot B evvoolie
70 UPadGV TOL AVTIGTOLYOV TOAVYWOVIKOVL Ywpiov.

"o 1o epPadov dexodpaote GTL 1IGYDOVY 01 EMOUEVES 1O1OTNTES

(a&iopota):

* Toa molvymvikd ympia £xovv ica eppfadd.

* Av éva TOAVYOVIKO Ympio (1] P TOAVY®VIKT ETLPa-
velr) yopileton o€ Tenepaopusvov A 000G TOAYOVIKA



] L]

1l E=I

] []
7 L]

af E=da
L] []

KE®OAAAIO 10. EMBAAA

YOPid, TOV OEV £Y0VV KOLVE ECOTEPLKA GNUEiN, TOTE
70 gnPadov Tov 1oV Tor pg 10 Adpospa TV pPadev
TOV EMUEPOVS TOAMYOVIKAOV YOpimv. ['a mopdostyua,
v To gUPaddv Tov molvywvikol yopiov ABIAEZ tov
(oy%.5) éxovpe:
(ABTAEZ) = (ABI') + (AT'AZ) + (ZAE)

Emiong deyopacte ot

* To gufaddv evog TeTpaywvov migvpdg 1 givan 1.

Ao ta mopandve agldopato TpoKLTTEL OTL:

*  Av éva moAbymvo P mepiéyetarl 610 ecTEPIKO EVOG GA-
Aov moAvyavov 11 (oy.6a), TOTE TO EPPaddV Tov P givan
ppodTepo tov gppadov Tovu I1.

Y xnpa 6

Eidape mapamdveo 01t av 300 molvymvikd ympia gival ica,
to1e £Yovv ioa epPadd. To avtiotpoo sival pavepo (oy.
6p) 611 dev 15YVEL.

Avo oynuorta Tov Exouvv To o010 pPadov Adyovtal icodvva-
Mo N 1eeufadikd.

"Etot oynuata mov dgv givat ico umopovv va cuykpivovtol
G TPOGS T0 EUPdOV TOLC.

Me 1 BonBeta tov topamdve 1010t TV ToL eUPfadod pro-
pei va amodeyOel 1o emdpevo Bedpnpa.

©EQPHMA

To epfodov E evoc tetpaydvov mhevpdc o eivar o, dn-
Aadn:
E=d".

ETE] Eppadov Bacikdv eubiypappmv

oxnpatwv

Me Béon 1o eppaddov tov terpaymdvov Ba arodeifovpe to
enopevo Bedprpua.
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A 0}
B T
A— BBI
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OEQPHMA |

To gpPadov evog ophoymviov 1600TAL E TO YIVOUEVO TMV
TAELPOV TOVL.

Anhadn av a, B, ot TAevpéc kot E 1o gpPadov sivar:
E=a-p

‘Eocto éva opboymvio ABIA, pe AB = a kot AA = B (oy.7).
[Tpoekteivoupe v mievpd AA kotd Tpua AE = a, tnv AB
katd BI = B kot oynpatifovpe to tetpdywvo AIHE, to onoio
gtvar pavepd 0Tt £xel TAgvpd o + P ko emopévemg etvar:
(ATHE) = (0 + B)*  (1).
[Tpoekrteivovroag Tig A" kot BI' oynpatilovton ta tetpdymva
AT'ZE, BIOI" pe mievpég a, B avtictorya kot 1o opfoydvio
I'®HZ mov sivan ico pe to ABTA. "Etot £rovpe
(ATZE) = o’, (BIOI') = p* kar (TOHZ) = (ABI'A) (2)

Etvor pavepo opmg ot

(AIHE) = (ABTA) + (I'®HZ) + (BI®I') + (AT'ZE),
amo v onoia pe ™ Pondeta twv (1) kot (2) TpokvmTel OTL:

(0+ B)°=2(ABIA) + o’ + B
AT ovt peTd TIg TPAEELS KOTAAYOVLLE GTN GXEGN
(ABIA)=a - B.

OEQPHMA I

To eppaddv E evoc mapaiinioypdpipov 1codtot pe 1o yi-
VOUEVO oG TAELPAG TOV £l TO VYOG TTOL OVTIGTOLYEL OE
avT.

AnAadn E=av, = By,

6mov a, B o1 TAELPEG KOl v, Vg TO AVTIGTOLYO VY.

Ag Bsmpnoovpe éva maparinrioypoppo ABIA (oy.8) kot ag
eépovpe To Vyog AZ mov avtictotyel otn BIL Oa amodei-
Eovpe 011 (ABI'A) =BI' - AZ.

Am6 10 A pépovpe AH kabetn oty nposmacn ¢ BT Tote
Ta rpwa)va ZBA xat HTA givon ioa (Z = H=90°, AB = AT
kon B, =T)), omote: (ZBA) = (HIA) (1).

Ao to oynua opwg Eyovpe 0Tt (ABI'A) = (ABZ) + (AZI'A),
omote cVpEmva pe v (1) Tporvmtet 6Tt



KE®OAAAIO 10. EMBAAA

(ABTA) = (AZI'A) + (ATH) = (AZHA).
Enopévog sopemva pe to Beddpnua I £xovpe
(ABTA)=(AZHA)=AA-AZ=BI' - AZ,
mov gtvat 1o {nTodevo.

Me 1t Pondeia tov gpPfadod tov maparinroypdpupov Oa
vroAoyicovpe Tov THTO TOL ERPAOOD TPLYDVOUL.

©EQPHMA 11

To eupaddv E evoc tprydvov givar i6o pe o nuyvopevo
LG TAEVPAG €M TO OVTIGTOLYXO VYOG,

1 1 1
Anhodm E=?a-vu=zﬂ-vp=?y-vy.

Me mievpéc AB ko BIN (6%.9) oymuartiovpe 1o moporinid-
vpappo ABTA, to gpfaddv Tov omoiov givat
(ABIA)=av, (1).
Opog ta tpiyova ABI kot AAT givan ioa, ondrte:
(ABT) = (AAT) (2).
And to oynua £xovpe 6t (ABI'A) = (ABT') + (AT'A)  omota,
ovppwva pe TG (1) kot (2), petatpéneton 6TV
a-v,=2(ABI) 7 (ABF)=%0¢ ‘0, .
TéNog, Tov THmo ToL EUPadov Tpry®dvoL Ba Tov a&loroucov-
1e yo va vtoloyicovpe to gpPaddv tov tpaneliov.

©EQPHMA IV

To gupaddv tpameliov 1GOVTAL LE TO YIVOLEVO TOV MO~
Opoicpatog twv Bacemv Tov enl TO VYOG TOV.

B+
SULN
omov B, B o1 faceic tov tpaneliov Kot v To VYOS TOV.

Anhodn E

Oewpovpe tpanélio ABIA (BI'//AA) (oy.10), pe Baoceig
BT =B, AA = f ka1 Oyog v. ®épovpe t dtaydvio Al Tote
&yovpe

E = (ABI'A) = (ABI') + (ATA) (1).
A T 000 tpiywva ABI kot ATA €yovv 10 1610 DWog v Ko
Baoceig B, P avtictoyyo Kot emopéveg:
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EYKANEIAEIA TEQMETPIA

(ABF)=%B'D Kol (ABA)=LB‘D (2).

Me avtikatdotoon tov oxécewv (2) oty (1) Tpoxvntet 6Tt
B+p
E =

- v, ONAadn To {nrovpevo.

MOPIZMA

APAXTHPIOTHTA

Xawpilovrag to tpamélio oe 000 opboywvia tpiywva kot Eva op-
Boywvio (PA. 10 TOPOKGTW GYRUA), VO ATOOEIEETE TOV TOTTO TOD
gupoood tov pameliov.

Fp----D
-

=} To gpnpaddv E gvog 166mhevpov Tprydvov hevpdg o sivar ico pe

= £ o3

(@) - 4 A

= .

m I

< , |

=1 Anobdeign LY

Ll 1
Dépovpe 0 VYog AA (oy.11) T0 omoio givar Ko SapeEGOG. D:
Am6 to opBoymvio tpiywvo AAT, sopgpwva pe to TTuba- L
Yopelo Bempnua, Exovpe B A r

2 32

4 b

1 o3 o3

dnaon U=a—3, onoTe E=lom=—a—=
2 2 2 2 4

VI=AA =0 AT =0’ — (%j =
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EOAPMOTIH 3n

KE®OAAAIO 10. EMBAAA

< To epfadov poppov 160vTOL HE TO NUIYIVOPEVO TOV S1YOVIQY TOV. a
I
= .
o Anoédei€n 5,
E Eivar eavepd (oy.12) o611 B 5, A
g (ABTA) = (ABA) + (BIA) (1) O
= Eneidn ot Staydviot Tov popPov sivor kaeTeg Ko StyoTopovvTal
€Yovpe:
1 o, 1 1 r
(ABA):EBA . A02582 ?:ZSI' 82 K(Xl@rA):ZSI' 82 (2)
Me avtikatdotaon tov (2) oty (1) tpoxdntel 6T E = 5 0,°0, (3).
NAPATHPHZH A
O mponyoduevog tomog (3) 1oyvel Kol o1V TEPITTWON OTOLOVONTOTE KDPTOD
7 1N KOPTOD, TETPOTAEDPOL e KGOETES O10ywVIOvG. B 161 A
Hpéyuozt (cy.13, 14) o] &,
(ABIA) = (ABA) + (BIA) =
1 1 1 1 r
=EBA-AO+3BA~OF=FBA (AO+O]’)=3BA'AF.

Mia yevikevon tov tomov (3), yio. Ty TEPITTWOEN TOV TETPOATAEDPOV ATOTEAET
n GoKNOoN 7 TWV OTOIEIKTIKDOV OOKNOEDYV.

"Eoto tpiymvo ABI. a

i) Av AM d14pu€60G TOV TPLYMDVOL VO, 0T0dEIEETE OTL
(ABM) = (AMI).

ii) A7mé ™V KopvON A va pEpeTe TPELS £V0EiES TOV VO YWPI- . N

Covv 1O TPiy®VO o€ Té6GEPA 160OVVANA TPLY®VO. B AK A 15

Auon
1) ®épovpe to Viyog AA tov Tprydvov ABI (oy.15). To AA givon kot VoG oTa Tpiymva
ABM o1 AMI, omote £xovpe
1 1
(ABM) :?BM -AA=?MF -AA= (AMT)

a@oL to M givon péco tov BI
i1) A6 TO TPOTYOVLEVO EPATNUA TPOKVATEL OTL 01 {nTrovpeveg gvbeieg eivar o1 popelg
tov dwpécov AM, AK kot AA tov tpryoveov ABT, ABM kot AMIT avtictoyo.
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EYKAEIAEIA

APAXTHPIOTHTA

FrEQMETPIA

Na ywpioete éva tpiywvo ABI o€ pio 1c000vouo tpiywva ue evbeies amo v kopopn A.

AXKHZEIX IA AYZH

216

Epwtnoeis Katavénons

1.

Na. ypdyete T00¢ TOTOVS DTOAOYIGUOD TOV
eUPaodod:

i) tepoy@vov

ii) opbloywviov
iii)

iv) prycvov

Topailnioypduuon

v) tpameliov

. Eva tetpaywvo éyer mepiuetpo 16. Iloco

eivai 1o eufiadov tov;

. Eva opOoywvio éyer diaotaoeic o = 9,

S =4 ko1 elvar 16000Vouo [E TETPAYWOVO
mhevpac x. Na ppebet to x.

. 2& éva tplywvo ABI eivor o < . Me moia

QVIGOTIKI] GYE01] GUVOEOVTAL TOL D, KOL Uy ;

. Av évag poufoc éxer unkn oraywviov 4

Kai 5 avtioTolya, e Ti L.o0DTOL TO YIVOUEVO
LA TTAEVPAS TOV ETL TO AVTIOTOLYO DWOG;

. Evag ywpikog aviallale évav aypo, oo

elye oYU TETPAYOVOD TAEVPAS 60 m,
e évav drlo aypo (ue v oo morotnTo,
XOuoTog) mov eiyxe aynuo. opBoywviov ue
mAdzog 40 m kai weEPiueTpo ion pe v we-
piuetpo tov mpwtov. Eyooce 11 képdioe o
AWOPIKOS OO TNV avToilayn ovth; Aitio-
Aoyiote Ty omavInon oag.

Aoknoels Eunédwons

1.

270 eawtePiro tetpoywvov ABIA wlevpdg
0. = 4 koTaoKeEVALOVUE TO 160TAEVPO TPIY®-
vo AAZ. Na. voloyiolet 1o eufadov twv
ABIA, AAZ, ABZ kou BZI

. Av M toyoaio onueio e thevpoc A4 = 10

retpaywvov ABIA, tote 1o dbpoioua
(AMB) + (AMT) eivou:

a.25 p.40 .50 6.75 & 100
Kvkiworte 10 ypouuo te owotis amavn-
ONG KO OITIOAOYHOTE TV OTGVTHOH GOG.

. Aivetou tpiywvo ABI ue AB = 6, AI'=8

ko1 A = 60°. Na fpeoiv: i) o dyoc Vg,
ii) o gupaoov (ABI), iii) To dyog v,

4.

5.

Evo. opBoyavio Eyer mepiuetpo 14 kou dio-
yaovio 5. Na fpeite 1o eufadov tov.
Aivetor mopaiinloypoupo ABIA ue
BI" = 10 kou avtiotoiyo mpog avtiv Dyog
v = 5. llavw otig mhevpéc AA koa BIT
raipvoovue to. onueio E kot Z avtiotoryo,
wote AE = ZI

i) Na ppeite 1o gufodov tov ABIA.

ii) Apov mpdta cvykpivete T0. EUPOIC
TV tporeliov AEZB ko1 EZIA vo
Ppeite 10 ufodov kabevog omo ovta.

Eva. ooredo Exer oynuo. pomeliov ABIA
(AA//BI) ue A = B =1L, AA = 15m,
BI' = 20m kou AB = 12m. Evag koavovp-
Y10G OPOLOS TEPVAEL TOPOLANLO. TPOS TN
Al ko amokomwrer pio. Awpido mAdtovg 3m.
1looo tetpoywvike. HEtpo. vl 10 OKOTEIO
TOD OTOUEVEL,

Anodeiktikés AOKNOEIS

1.

Av X eivou onueio piog mAevpdas mopal-
Andoypaupov ABIA, vo amodeilete o1
(ZAT) + (2BA) = (ABI).

. Av o1 diduecor AA ko BE tpiyadpvov ABI”

éuvovtor ato O va amwodeilete ot
i) (ABE) = (BEI), ii) (A®B) = (AT'E®)
xou iii) (BOA) = (AOE).

. Aivetar tpiywvo ABI ko1 1o Popdrevipo

00 O. Ano onueio X s drauécov AA
pépovue tic kabeteg LE, X7 onig Al AB
avtiororyo. No arwodeilete ot

i) (ABX) = (AI'Y),

ii) ABXZ=AIl"2FE ko1
iii) (AB@) = (BOI) = é (ABT).

. Aivetor pomelio ABIA (BI//AA). Av M o

Uéoo s mhevpag tov AB, va amodeilete
ot (ABIA) = 2(MIA).

. Na amodeiete 011 10 Ufiaddv evog tpo-

weCiov gival 100 UE TO YIVOUEVO THS UIOG
00 TIG U TOPCIANAES TAEVPES TOV ETL THY
OTOTTOTN TOV UEGOD THS GALNG ATO OVTH.




6. Aiveror tpiywvo ABI ue AB = 1, AI'=2
xou A = 120°. Me mhevpég tig AB ko AI'
KaTaokevalovue eEmTEPIKA TOV TPIYDVOD
ABI ta tetpdywva ABAE kor AT'ZO ovri-
ororya. Tore:

i) vo vmoloyioete to Tunua EO,
ii) vo amooeilete ot o A, E, O givai ov-
vevBOgiokd ko
iii) va amodeilete 0t T0 EUPOOV THS TTO-
Avyovikng empaoverag BI ZOEA sivoa

5+ 43.

7. Av w eivar 1 yovio twv diaywviov Al kot
BA kvprod tetpanievpov ABIA, vo amo-

oeiete ot (ABIA) = éAF - BA- quo.

8. O 1d10KThTHG EVOS 01KOTEIOD TYNUATOS
opBoywviov, Tov omoiov T0 UNKOS lval
kata 18 m ueyolvtepo tov mldrovg, Oé-
gL va cynuaricer yopw amwo 10 01KOTEIO
Kot eEWTEPIKA AVTOV ULOL OEVOPOOTOLYLO.
mAdzovg 2,5 m. Etor avoykdletar va oyo-
pacel oo Tovg YeiTovES Tov 695 m’. Na
Ppebodv o1 diooTdoels Tov 01komEdov.

LUvOeta Oépata

1. Oswpoiue kvpto tepamievpo ABIA. Sug
TPOEKTATEIS TV Nuievbeirv AB, Bl I/
Ko AA woipvovue avtiotoryo. to. onueio.
Z, H, O ko1 I, wote BZ= AB, 'H = BI,

. 2e tpiywvo ABI maipvovue to uéoo M

. 2ig whevpég BI kou 1A tetpoyarvov ABIA

. Ocwpodue wopaiinloypouuo ABIA ko

. Av ABIA ko1 KAMN egivou popfog wheo-

KE®OAAAIO 10. EMBAAA

A0 = IA kou AI=AA. No amodeilete ot
i) (IO0A) = (464) = (AIA),

ii) (I64) + (ZHB) = 2(ABIA) xou

iii) (IZHO) = 5(ABIA).

¢ orauéoov A4, to uéoo N tov I'M xau
70 néoo P tov BN. Na amodeilete 011

(MNP) = é (ABI).

mhevpag a waipvovue ta onueio Z ka1 H

avtiororyo, wote ZI' = HA = % .

i) Na amodeiere ot1 0 TLunuota AZ kou
BH téuvovrar kabeto oe anueio K.

ii) No vroloyio@odv ta unkn twv Tun-
uazwv: AK, AH ko1 KH.

iii) No vroloyiobel 1o eufodov tov te-
pomlevpov AKHA.

onueio O 010 EGOTEPIKO TOV TPLYDVOD
ABI No. amodeiete 071

i) (OAB) + (OIA) = (ABI') xou
ii) (OAI') + (OBI') = (OIA).

PAS O KO TETPAYDVO TAEVPIS 0. AVTIOTOL-
0, vo. amodeiéete ott (ABIA) < (KAMN).

KX AAAol tonoi yia to epPadboév tpiy®dvou

Me 1 Bondeta tov Pacikcod THmov Yo 0 pPaddv evog Tpi-
yovov ABT, pe unkn mievpov a, B, v, TpokdTTOVY Kot ot

EMOUEVOL TOTTOL:

i) E=tu(t—a)t-B)(t—7) (tomog tov Hpwva), 6mov
T 1 NUTEPIUETPOG TOL TPLYDVOV.

i1) E =1p, 6mov p n aktiva Tov £YyEYPAUUEVOV KOUKAOL

TOV TPLYM®VOV.

i) E= (:—l:z, omov R 1 axtiva tov meptyeypoppévon KHkAov

TOV TPLYMVOV.
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1) Zmv §9.4 (Epappoyn 2) amodeilape 6T

2
v, = —J1(tT—a)(t—P)(T—7y), ondTE EYOVE:
a

E=tau, =to2 fii-a)-p)i-7) =
2 2 o

= \/1:(17 —a)(t-B)(t—7).

1) 'Eoto tplywvo ABI (oy.16) kot o eyyeypoppévos ko-
kAog tov (I, p). ®épovpe ta tuqpata [A, IB ko IT
Kot €101 0 Tpiyovo yopiletatl ota tpiyova IBI ITA
kot IAB mov £xovv to 1610 Hyog p Ko dev £govv KOvd
€0MTEPIKA onueia, ondte EYOvE:

E =(ABI')=(IBI') + (IT'A) + (IAB) =

yxnua 16
1 1 1 1 1
=—UP+?BP+—YP=?(G+B+Y)P=?2TP=TP-

2 2
MNAPATHPHZIH ey Ty ., , .
) ) ) ) iii) Eivatr yvooto 6t By = 2Rv, (Epappoyn 5 §8.2), ondte
O,uowc ATOOEIKVVETAL OTI O TO- B,Y
mo¢ (2) 1oyber yia omorodnmote gxovpe 0TIV, = —— KO L€ OVTIKATAGTOOT GTOV TOTTO
TEPLYEYPOUUEVO TE KDKLO TOAD- 1 ’ZR :

Térog, T0 epPadov E evog tprydvov ABI diveton ko
amo ToV (TPLy®VOUETPLKO) TOTO:

1 1 1
=— A=—vyonuB =—a TI.
5 Bynp 5 TouB =- pnp

Av A < 1L, omd o opBoydvio tpiyovo ABA (oy.170) mpo-
KOTLTEL OTL Vg = Y NUA.

Av A > 1L, mé\t amd o opboydvio tpiyevo ABA (oy.17B)
TPOKOTTEL OTL:

p
V=7 NpA; =7 - nu(180° — A)=v - nuA.
'Eto1 ko 671G 600 TEPIMTMOOELS EYOVUE Vy = ¥ * LA OTOTE
1 1
=5 Bop =7 By - muA.

Otav A = 1L, 161€ v = 7, emopévag TéA 0 TOTog 10)VEL.

Opoto amodetkviovtal Kot 01 VTOAOUTOL TUTTOL.

218



=
I
=
®)
=
o
<
©
w

E®APMOTIH 2n

I
W
>
<
S
[
=
[T
N
I
e
W
<

KE®OAAAIO 10. EMBAAA

NOMOZ TQON HMITONQN

Y KGO Tpiyowvo ABI va amoderyei o1i: o« _ P _ v _ 2R.
nepA - npB qpl

Anoédei€n

1 1
Ao 11g 106 Teg E = — BynuA ko E = oby TPOKLTTEL OTL — PBYNUA = oby n

" N 2 4R B 2 4R
NUA =—— 1 —— = 2R. Opow tpokdmter —— = 2R, S 2R, amd T1c omoieg
2R NuA nuB nul

ovumnepaivovpe To {nrovuevo.

Aivetar tpiyovo ABI pe o =13, p = 14 kon vy = 15 (0%.18).
Na vroloyicere:

i) 7o gupaododv Tov,

ii) Ta vyn 7oV,

iii) TiIC uKTivEg TOV EYYEYpOPPEVOL KAt TOV TTEPIYEYpON- B
pévov kKvkAov,
iv) 7o gufadov Tov TPIY@VOL PE KOPLPES TU PEG TOV TAEVP®OV Tov ABI.

AUon

: 1
1) 'Eyovpe 1= 5 (a+ B +7vy)=21 ondTE pE AVTIKATACTAON TOV dEGOUEVOV GTOV

tono tov 'Hpwva maipvovpe: E = \/’L'(’C —a)(t-B)(t—y) = J21-8-7-6 =84.
.. 1 1 168
ii) ‘Exovpe E=-—oav, © 84 =-—13v, 1 v,=—— . Opota Bpickovue 6t v, = 12
56 2 2 13

Koo, =—.
° afy
iii) Amd toug tomovgc E=1 - p xar E=——-
65
8 13 15
iv) 'Exyovpe MA = 5 MK =17, xou KA = 5 ondte omd Tov TOTo T0V Hpowva

TPOKVTTOLY avTicTolKa OTL p = 4 Kol

npokvmtel T 6Tt (KAM) = 21.

Epwtnoeis Katavonons Aoknoeis Eunédwons

1. Xe moapalinioypouuo ABIA eivor

1. Me wp fonbeia tov tomov E = %,b’y-n,uA

, , 1 , ,
vo. awoodeilete 0Tl E < 5 By. I[1ote 1oyver
100tNTO,

. 2e éva piywvo ABI eivou (ABI) = 9 ko

p = 1,5. oo givor n wepiuetpog tov,

. Loio1 eivar o1 tHmO1 VITOAOYICLOD TOV ELU-

Padod evog tprywvon,

AB =18, BI' = 20 ko1 A" = 34. No. fpei-
7€ T0 EUP A0V TOD.

. Aiverar tpanélio ABIA (AA//BIN) ue

BI'=25,A4=11, AB=13xou Al = 15.
No. ppeite 1o epufadov tov kai 1o Dyog
TOV.

. Aiverar tpiywvo ABI ue AB =4, AI'=7

kor A = 60°. Na fpeite 1o sufadov tov.
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4. Aivetaur opBoycwvio wpiywvo ABI (A = 1L.)
ue AB = 6 kou AI' = 8. Na. Ppeite:
i) 0 gufadov,
ii) 70 vyogv,,
iii) Vv axtiva p T0V EYYEYPOLUUEVOD KD-
KAov.

LUvOeta Bépata

1. i) Aivetar yovia xOy kai o1abepé onueio
K 010 eowtepino avtng. Ano to K pépoo-
e petafinty evleia & mov Vel TIG TAED-
péc Ox, Oy ara onueio. M, N avtiotoiya.

Na. amodeilete oti 0 dbpoioua

L,
(OKM)

eivai 0ta.0epo.

1
Aoknogls AnodeIKUKES (OKN)

1. Av oe tpiywvo ABI 1oyder fy = av, va

anodeilete ot A = IL.

. Av E 1o gufadov tov tpiycdrvov ABI ue

Thevpéc a, B, v, va omodeilete oti:
i) E<tt—a)=A<IL,

ii) E=tr—a)=>4=1L,

iii) E>t(t—a)=>A4> 1L

. Av dvo tpiywvo ABI ko1 A'B'T" eivou eyye-

ypaﬂ/;eva atov 1010 KOKAo va amodeilete
‘ABI,

afy
(ABT)  a/By

. Xe tpiywvo ABI ue A# 1L pépovue ta

oyn BZ kou I'H. No. arwodeiere ot (AZH)
= (ABI)ovv’A.

. 2¢ tpiywvo ABI” va amodeiéete ot

1111

v, Vs v, p

ii) Ocwpovue tpiywvo ABI, onueio K
0TO E0MTEPIKO TOV Ko ta. Tunuoto AA',
BB ka1 I'T"" wov diépyovior omo to K. Av
ELE,... E;elvar avtiotoryo ta eufada
v tpryovov AKT, BKI", BA'K, I'KA',
TKB' ka1 AKB', va. amodeilete oti:

11,11, 1,1

E, E; E5 E, E, E

2. Avp,, pg. p, eivor o1 akTiveg TV Tope)-

yeYpOUUEVDV KOKAWY Tp1ywvov ABI] va
omoogiéete Ot

(ABI) = (t=&)p, = (1= P)py = (r=1p;.

. Eotw tetpamievpo ABIA eyypayiuo

o€ korro. Av Oéoovue AB = a, BI' = J,

IA =y ka1t 44 = 0 va amodeilete ot1
Al _ ad + Py

B4 af +yo
(2° Ocopnua Ilrolsuaion).

EpPadov kai opoiétnta

KX N6yos epBadiv 6poiwv tpiy®dveV -
noduy®vwv

Ag Bewpricovpe dvo tpiymva ABIM kot A'BT pe epufodda E

o , ’ ’
kol E" avtiotowya. Tote eivar E = ? oav, kot E' = ? a'va, s
Va Vo onot
a'v,,
E )
B * Avo=a, 10t — = — (ox.19a).
A E' v,
= . E o
e Avvy,=v,, T0TE E = — (ox.19B).
o o o

AnAadn: av Y0 Tpiymva £rovv ioeg Paoels, TOTE 0 LOYOS
TOV gPPad®OV TOVS 160VTAL PE TO AOY0 TOV avTicTOL(®V
VYAV, EVO av £(0VV ioa VY1), TOTE 0 AOY0g TOV EpPad®v
TOVG 160VTUL PLE TO LOYO TOV AVTIOTOLY®V PACE®V.

>ty mepintwon wov ta tpiywvo ABIT kot A'BT' ivan 6poua,
1oYVEL TO EMOLUEVO Be@pPM L.
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OEQPHMA |

Av dvo tpiywva gival 6pota 10t 0 A0Y0g TV eUfadmv
TOVG 160VTAL LE TO TETPAYMVO TOL AOYOV OLOLOTNTOG.

A ‘Ectm 600 opota tpiyova ABI kot A'B'T' (6y.20) e
A’ A=Ak B=RB".

Vo /Fx\ Tote i' =Dy, (1), 6mov A 0 Adyog opotdOTNTOG. AAAG,
[V
E

o
! ! ! ' , Je r o L
B A o I B A & TI"  4re¢ kot Toapamave, awmg=—,-—°‘ 2).
o v,

E .,
Ao g (1) ko (2) mpokdmtet 611 v =L

To mapoandve counépacpio 1oy0EL YEVIKOTEPO KO Y10l OLLOLOL
ToAby®Va, 6Twg pog PePatdvel To emOUEVO Bedpnpia.
OEQPHMA I

O Adyog TV epfadmdv dVo OOV TOAY®OV®V givat 160G
LLE TO TETPAY®VO TOV AOYOL OLOLOTNTAG TOVG,.

Ag Bewpnoovpe dvo OpOL TOADYMVO TT.Y. TO TEVTAYMOVOL
ABTAE kot A'BT'A’E’ (oy.21) pe Adyo opordtrag:

A
AB BI' TA AE
= = = =LA (D).
A'B" BT' T'A" AE
B E Dépovuyie TIG d1YOVIOVS TOV TOAYDOVOV OO TIG KOPLPEG A
Kot A’, ondte avtd yopilovrol o€ wapBua Tpiymvo opota
- A peta&d Toug.
N Av E,, E,, E; ka1 E|, E}, E} eivot ta epfodd tov avtictoryov
TPIYOVOV, GOLPOVA LE TO TPONYOVUEVO Bedpn ol Kol T
B B oyxéon (1), Ba éyovpe:
2 2
E AB E I'A
I A = =\, 2= |——1] =} x«
E; A'B’ E} I'A’
E; [ AE ’ a2
, Ei |AF ’
omoTE
E; E} E} E/+E,+E; (A'BT'AE)’
oniadn to {nToduevo.

['a to Adyo Tov eppaddv tprydvev pe 600 yovieg ioeg
TOPOTANPOUATIKES IGYVEL TO EMOUEVO BEDp QL.
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©EQPHMA 11

Av pia yovia evog tpry®dvou givat ion 1 TOPATANPOUOTL-
K1 HE o yovio evog GALOL TpLydvov, TOTE 0 AOY0G TV
euPaddv tov 300 TPLYGOVOV gival i6og pe To Adyo TV
YWOLEVOV TV TAELPOV TOV TEPLEYOVV TIC YMOVIES OVTEG.

Ocwpodpe ta tpiyova ABI kat A'BT' pue A = A’ (6,22 o.p)
A A+ A’ =180° (6%.22 a, 7). Tote Kat oTi¢ V0 MEPMTAOGELS
Ba 1oyvel NUA = NuA', omdTe amod TIG 160TNTES

A
AN
7 r
I
r

fiBw)
B

A!
(o) 1 , 1, ,
™) E=;B'vnuA Kat E=EB TYMHA
B’ E .
, o .. E_Pv ,
’ pe dwipeon Katd pékn Tpokdrret Ot —; ———, IOV givan
10 {NTOvHEVO. E" Py
=l Aiveton tpiyovo ABI ko gv0gia € wov diEpyeTon amd A M
o T A kot givor Topaiinin wpog TV whgvpd BIL Av &
@) M onpeio ¢ &, va amodeitete 6TL (MBIY) = (ABI).
= .
& Anoédei€n
= ®épovpe to vy AA kat MZ tov tprydveov ABT kat | -
- ] , . . B A z T
MBI avtictoyo. Eneidn n € eivon tapdAinin mpog
BI, mpoxvmtel 61t AA = MZ ko enopévemg Ta tpiymva
ABT xouw MBI givot ioeppadikd, eneidn éxovv kowvn faon Bl kot ico dym.
s Ozopovpe Tpanélio ABI'A pe Baoeic BI' kon AA kot éot@ A A
T O 7o onpeio Topung TOV Srymviov tov. Na (zmoﬁsigs'rs ot
AOA) AA
=l i) (OAB)=(OIA), i) (A0A) _ - KO
= (OBI) BI'
= i) (OAB) _ AA y p >
o (OBI) BI' "’ B T
Anodeign
i) Eiva1 (OAB) =(BAA) — (OAA) = (ATA) — (OAA) = (OTI'A).
ii) Ta tpiyova OAA kot OBT givar dpow (O, = O,, I, = A,) pe Loyo opodtntag
AA . (0AA) AN’
—— KOl EMOUEVAS =—7.
BI' (OBI') BI'
ii1) Ta tpiyovo OAB kot OBIT éxovv kown kopven B kot kovd 1o Dyog omd avtny,
... (OAB) _ OA , . . ,
EMOUEVOG (OBI) = or ' Ao Vv opotdtnTa OU®G TV Tprydvev OAA kot
, ., OA AA ., (OAB) AA
OBI &ovpe 611 ——=——, 0omotE = .
or BI (OBI') BT




AIKHZEIX A AYZH

KEOAANAAIO 10. EMBAAA

Epwtnhoeis Katavonons

1.

Avo piywva ABI ko1 A'B'T" égovv vy = vy

Ko (4BD) _ 3 .To'reolo’yogﬁsival
(A'BT) 2 S
2 3 3 9 4
L . 0. .
“5 Py 1 %9

Kvrlaote to ypouuo e owatis axavey-
ONG KO OITIOLOYNOTE TNV OTCVTHOH GOG.

. dvo poupfor ABIA ko1 A'B'T'A" éyovv

A=A"Kkou AB =i.Na vroloylobei o
AB' 5
Aéyoe —(ABIA)
(A'B'T'A")

Eva 10ookelés tpiywvo ABI (AB = AI')
eivar 10000vayo e v, iywvo A'B'T oo
&xe1 A'B"A'T"'=36. Av eivau A+ A =21,
TOL0 EIVAL TO UNKOS TWV [0V TAEVPDV
700 1000KEAODG;

Aoknoels Eunédwons

1.

Avo tpiywvo ABI ko1 A'B'T" Eyovv o = o'
KoL v, = % v, . Av 10 gufadov tov ABI

eivau 30m”, vo. fpeize 1o uPadov oo A'BT.

. Aivetor wopolinioypopo ABIA ue gufo-

56v 20m’. Av M ONUELO TTHY TPOEKTOON
¢ AB tétoi0 wote AB = 2BM, va. fpeite
70 guPadov tov tprydvov MBI

. Aiverou tpiywvo ABI kou ta onueio A kou

Z twv mpoektaoewy twv BA ka1 A4 avti-
otorya, ©pog 10 A, wate A4 = %AB Kal
AZ = éAF Av 10 eufladov tov tprydvov

ABT eivau 30m”, va fpeie to ufadév tov
AAZ.

Eva tpiywvo ABI éxei eufadév 75m’.

Eotw A onueio s whevpaog Bl kou M on-
, , ., AM _ 3

ueio tov A4 téroto, wote ==
MA 2

Ano o M pépovue mopalinio mpog tyv

mhevpd Bl wov téuver tic AB kou AI” ota.

E kou Z avtiotoiya. Na ppeite to gufadov

00 tpareCiov BEZI!

. Abo tpiywve ABI kar A'B'T" éyovv A = A"

ka1 B + B' = 2L. Na arnodeilete 611

of' =a'p.

Anodeiktikés AOKNOEIS

1. Adiverou tpiywvo ABI kot eowtepikd tov
onueio P. Av o1 AP, BP ko1 I'P téuvovv tig
BI} A" ko1 AB ota A, E, Z avtiotorya, vo.
omooeilete OtL:

) PA_ (BPD)
AA (ABI“)’

ii) ﬂ+E+E=1m)¢l
A4 BE IZ

iy PA L PB P _
AA  BE IZ

2. Aiveron tpiywvo ABI ue B, < IL kau 70
oyog tov AA. Xro nuueninedo (BT A) pé-
povue Bx 1Bl ko I'y1 BI Ilavow otig Bx,
Ty maipvovue avtiotorya to. onueio E kai
Z, wote vo.givar BE =17 = 244. Av M, N
eivail to. puéoo, twv AB a1 AL avtiororya,
va amodeicere ot (EBM)+(ZI'N) = (ABI).

3. Aivetan kvoxdog kévipov O kat ovo kabs-
7e¢ yopoés AB kou IA. No. omodeiete Ot
(BOA) = (AOI).

4. Aivetor tpiywvo ABI! Evfeia mapai-
Anin wpog ™ BI, téuver tyv AB oto A
ko1 tnv AI" oto E. Na armodeiete ot1
(ABE)’ = (AAE)(ABI).

5. Ilavew otic TAevpéS KuPTOD TETPOTAED-
pov ABIA karaokevalovue eCwtept-
Ka ovtov ta tetpaywve ABEZ, BITHO,
TAIK ko1t AAAM. No amodeilete o11
(AMZ) + (THK) = (BOE) + (AIA).

6. Ocwpodue opboywvio tpiyovo ABI
(A = 1L) xou tpio moAdywve. P, P, ka1 P,
ouota. uetalt Tovg, OV EYOVY WS OUOAO-
yeg mAevpéc tig Bl T4 ka1 AB ovtiotoryo.
Na amoogilete ot (P,)+(P;)=(P,), o6mov
(P,),(P-) kou (P;) ta euflada toug.

LUvOeta Béparta

1. Ocwpodue tetpamievpo ABIA kal éotwm
O 70 onueio Toung TV d10yWVIWY TOL.
Av E,, E,, E; ko1 E, eivoi to eufodd twv
wiyovwv AOB, BOI, I'OA ka1 AOA ovti-
ororya, vo amoosicete on E; - E; = E, - E,
Av vrobéoovue ot n AA eivar wopdlinin
npoc ™ Bl tote vo, amodeilete 0t

i) E=E, ii) E;=E, E,,
iii) E, S%E, omov E = (ABIA).
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FrEQMETPIA

2. Ano eowrepiko anueio X prywvov ABIT
pEpovuE TOPAAINAES TPOS TIGC TAEVPES
to0. Av E,;, E,, E; eivau ta gufladd. twv mpi-
OV TPIYOVOV TOV GYHUATILOVTAL VO, OO~
ocilete 01

i) KkabBéva amo o tpiywva eufadnv E,,
E,, E; eivai duoto ue to ABI;

ii) JET+,/E2 +E, =JE,
omov E = (ABI).
3. 2e piywvo ABI pépovue Ti¢ d1y0touons

AA, BE kou I'Z. No. orodeilete ot

2By (g,
(a+B)(B+y)(r+o)

i) (AEZ) s% (ABD).

i) (AEZ) =

4. Aiverou to tpiywvo ABI ka1 onueio K, A
TV Tlevpav AB, A" avtiotoiya. Amo o
K, A va pépete dbo evbeies mov vo. yawpi-
{ovv 10 TPiYywVo o€ TPia. 160OVVaUA UEPT].

To np6pAnpa tou tetpaywvicpou
KuptoU noAuywvou

KX Metaoxnpatiopés noduydvou
o€ 1006Uvapuod tou

g MOAEG TEPIMTMGELS, Y10 TOV VIOAOYIGUO TOL EUPadoV
€vOG VOVYPALLOV GYNUOTOC EMOUOKOVILE TOV LETOCYT LTI
ou6 o€ éval 1600VVaLO TETPAYwVo. H Kataokevn| evog teTpa-
YOVOL 16000VALOV HE £VA TOAMYWOVO AEYETOL TETPAYWVIGUOS
avto¥. H Ao tov endpevov 500 tpofAnudtoy amotedel
1EB0O0 KOTAGKELTG TOV 1G00VVALOV TETPOYDVOU.

No petaoynpoticdei 1oAywvo o€ GAA0 16000Vapné TOV pe po Thgvpd Arydtepn.

NMPOBAHMA 1

224

Auon A

Ac Bempnoovpie Eva ToAdywvo, T.y. £va mevtdymvo ABIAE (oy. E
25). Amd v xopver A pépovpe T dtaydvio AT mov aprver g

TPOG TO £va PEPOG TNG LOVO o Kopven, T B. And 1o B @é- »

povpe TV TapdAinio mpog v AL, 1 omoia tépvetl v gvbeia Z:L’_ X 1

AT ot0 Z. Ta. tpiyova ABT kot AZI éxovv kowvn Baon Al ko

T AVTIGTOLYO TPOG VT VYT ioa, agod BZ // AT. Emopévag

(ABI) = (AZT), onote (ABIAE) = (ABT) + (ATAE) = (AZT') + (ATAE) = (AZAE)
oniadn to mevidywvo ABIAE givat icodvvapo pe 1o tetpdnievpo AZAE ko emopéveg
TO aPYIKO Lo TOADY®VO EIVOL 1IGOSVVALO LLE TOADY®VO OV £)EL Lol TAELPA ArydTep.

Av gnavaAidfoope v Tapandve dadtkacio oto tetpdmievpo AZAE, Ba petaoym-
patiodel og 10o0dvvapo tpiywvo. Etot, o apyikd pog ToAdymvo HTopet vo, LeTaoyn-

patiebel og 1wodvuvapo Tpiywvo.




KE®OAAAIO 10. EMBAAA

AuUon

NMPOBAHMA 2

I'E= % KoL YPAQOLE NKOKALO dtapétpov BE. dépovpe

No peraoynpoticOsi Tpiy®vo 6€ 16000vapuo TETPaymvo.

‘Ecto tpiyovo ABI kot 10 dyog mov avtictolyel otn
BI. Zmv mpoéktacn ™ BI' mpog 1o I' maipvovpe tunpa

v kdBeto ¢ BI oto I, 1 onoia tépvel To nuikdKAo o
onueio Z. Ao to opboymvio tpiyovo ZBE €yovpe:

FZZ=BF-FE=a-%=%owu=(ABF),

onmote cvpmepaivove 6t o T I'Z givot  mievpd X T0L (TOVLEVOD TETPAYMDVOUL,

oV gtvat 16odvVao pe To Tpiywvo ABI.

ZXOAIO

Ano ta mopomava mpokdrTel 0T1 KGO KOPTO TOADYWVO TETPOYVILETOL, 0POD e TETEPQTUEVOD TAHOOVS ETTaL-
VOANWELS THG O1001KaoTag TOL TpofAnuatog 1 kai TEAog THS dLadikaciog Tov TPoPiRuaTos 2 KaTaokevaEToL Te-
TPAYWVO 1600DVOYLO TPOS TO apyiKo ToADywvo. loydel To (010 ovumépooo yio iy evBdypoyo. eximedo oynuaro,

H amévinon Oa dobei oto emduevo kepdlaio (§11.8).

Epwtnoeis Katavénons

1. Ti Aéyetou tetpaywviouog evog morvym-
Vov,

2. [lo¢ petaoynuotiletar éva opboywvio oe
1G00DVOUO TPLYWVO;

3. lwg uetaoynuotiletor éva wapoiinlo-
YPOLLO TE 1G00DVOLO TPIYmVO,;

4. llwc petaoynuotiletor évo tpanélio oe
1GOFDVOLLO TETPAYDVO,

AIKHZEIX MA AYZH

Aoknoels Eunédwons

1. No karooxevaclel tetpaymvo 160d0vouo
e ooouevo opBoyavio mievpav a, f.

2. No kotackevaoOei TeTpdyvo 16050vouo

UE TO GOpoiaiio. 00 TETPOYDOVOY TAEVPDV
o, f avtiotorya.

. doouévo kopto TeTPATAELPO VO. dLaupedel

o€ 000 16000vouo. uépn ue vbeio Tov va
OLEPYETOL OTO IO KOPVPT] TOD.

. Aivetou kopto tetpanievpo ABIA kai on-

ueio K e mlevpds tov AA.

i) No uetacynuotiolei 1o ABIA oe 100-
0DVOUO TOV TPIYWVO TOV OTOIOV UG
Kopoen va givar 1o K kot o1 dAleg va
Ppioroviar wéve otyv evbeio BI!

ii) No oyOct aro to K o evbeio. woo vo,
O10UPEL TO TETPATAELPO GE ODO 16000~

Voo, LEp.
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TrEQMETPIA

. Ocwpovue wiywvo ABI ko svbeia &//BI]

wov wuver g mhevpés AB xon Al ora A kou
E avtiororyo. No arodeilete on:

i) (BAE) = (I1E),
ii) (BAE) = (IA4),
iii) (BAE) + (IA4) = (ABI),
ue my emmiéov vmobeon ot to. A, E eivou
uéao. twv AB, Al avticrorya.

. Oewpodue tpiywvo ABI ka1 onueio A g

whevpag tov Bl wote BA = m BI;
A> 0. Na anoéez’ferg oti:

i) (ABA) = (ABF)
ii) (AB4) < 7 (ABF),

iii) (Al z% (ABD).

. Eotw tpiywvo ABI ka1 n dyyotouog tov

AA. Me tn Bewpio tov gufiadod vo amo-

oeiete Ot B4 _ AB (Oewpnua dryo-
T0UOD). I Ar

. Aivetar tpiywvo ABI ue = 3y, AA pio

oryotouog tov koir BE uio d16uecog tov.
Na arodeilere oti:

i) (ABA) = é (AAT),
ii) (ABA)-(AET) = (AAT)-(BEA),
iii) (AET) = % (ABI).

. Aivetou laoovcexlsg piywvo ABI ue AB =

Al = 6¢cm koa A = 120°.
i) Na Ppebei o eufadov tou,
ii) Av E eivair onueio tng Al tétoio,

waore AE = éAF xa1 A4 To dyog

700 TP1yvov ABI, vo. fpebei 10 eu-
padov tov piywvov AET]

iii) Av n wopdAinin amo to A wpog m BI”
éuver v mpoéktaon e AE aro Z, va
Ppebei o eufadov tov tprywvov AEZ.

. Ocawpodue tporélio ABIA (A4 \\ BI') kou

1o péoa K, A twv AA, Bl avtiotoiyo. Na
oamoogilete OtL:

i) (ABAK) = (KAIA),
ii) (MAB) = (MIA), yia omorodnmote
onueio M tov KA.

7.

10.

11.

Ocwpodue opboywvio kai 1600KeIEC TI-
ywvo ABI (A = IL) ue AB = y. Miupob-
ue v wlevpa AB oe v ioa tunuozo (v
PLOIKOG, V > 2) KOl 00 To. onugia o1ai-
peons pépove Tapalinles mpog v Al

i) No vroloyicBodv w¢ covaptnon Tov
Y 10 EUPAOG TV V GYNUGTOV OTa
omolia drupébnke to tpiywvo ABI

ii) Xpnowomoidvrag to i) vo, omodeidete
oul+3+5+..+02v—1)=v"

Abo tetpaywvo ABIA ka1 AEZH Eyovv
Ko v kopopn A kot gufladov 36 o
xabéva. Av o1 thevpés Bl kou EZ gyovv
Koo uéao M, va fpebei 1o eufiadov tov
oynuotosc ABMZHA.

Tpio. tetpdywvo. TV omoimy To, UKy Twv
TAevp@V givar axépaior aprBuoi, Exovv
rowvy kopopn A kar - A
elvail towobetnue-

VoL T0 EVoL TAVe 0T0 g
dAlo, omw¢ oeiyvel
70 GYHUa.

Av BI' = IA ko1 i
YPOUUOCKIOGUEVT] TTEPLOYN EXEL EUPAIOV
17, va ppebel 10 gufadov tov uikpote-
POV KO TOV UEYALDTEPOD TETPOYDVOD.

r
A

Aiveron tpiywvo ABI kai tpeig Ostikol
op1Buoi 1, u, v. Na pépete dvo evbeieg
wopdlinies wpog w Bl mov va ywpi-
{ovv 10 Tpiymwvo e pio uépn avaloya
TV op1Buav A, u, v
i) Eotw tpiywvo ABI kot eowtepixo tov
onueiov M. Av n AM téuver tyy BI”
oto A, va, amwodecilete 01i:
u ) _ (AMB) ﬁ)
AF (AMT)’ A

- BMI)
(ABI)

ii) Eotw tpiywvo ABI kou eowtepino tov
onueio M. Av o1 evbeiec AM, BM rou
I'M téuvovv tig mwhevpés BI, T4 kau
AB aro A, E kou Z avticroryo. vo, amwo-
ocilete ot

AE | AZ _ AM
EF ZB  MA’




IXTOPIKO XTHMEIQMA

To ITvOBayopero Oewpnua ota
«2roryeioy tov EvkAeion amodet-
KVOETOL OTIV TPOTEAEV TN TTPO-
taon (ITpdtaon 47) tov Biriov
I."Eoto opBoymvio tpiyovo ABI”
ne A op0y. To 1eTpdy®VO OV
katookevaleton eml g Bl eivon
1GOJVVOLO LE TO GBpOIoU TOV

TETpAYOVOVY TOV Katackevalo- o ITvbaydpeto Oscrpyua 6o VOS TO AP oMnAOYpapo BMZA
viou emi g AB ko AT, ®Epov- Bipiio I tov «Zroryeimvy £lvoiL LGOSVVOLO LE TO TETPAYOVO

pe v AZ napdAinin otig B4,

T'E xon 11g evbeiec A4 xor O Aol ot yovieg
BAT, BAI givan opBéc, mpokdmtst 0Tt ToL TUApaL-
ta [4, AI" Bpiokovtor otnv 1610 gvbeia. To 1510
Kot to Tuipote B4, AH. Agov ot yovieg ABI,
OBA eivar opBéc, éyovue 611 ABIT = OBA, omd-

KEOAANAAIO 10. EMBAAA

te: ABI + ABT" = @BA + ABT
W ABI" = @BI". Ago¥ AB = BI,
OB = BA xa1 ABA = @OBI’, n
Baon A4 1oVt pe ™ Pdon
Ol xai to ABA covtol pe 10
OBI". Topo 10 TopoAANAOYpOLL-
pno BMZA givon Stmhdiclo amod to
ABA, xon to teTpdywvo IABO &i-
vou dSumhdoto amd o OBI. Enopé-

1IABO. Opow, av eépovpe v AE
kot ™ BK pmopei va amoderydel 61t 10 mopodin-
AOYpappo I'MZE etvol 16000UVOLO LE TO TETPAY®-
vo HKIA. Emopévag, to tetpdymvo BAEL gival
16000Vapo pe T0 ABpotopa TV 600 TETPAYOVOV
14BO ko HKTA.

Avtikeipevo Tov Kepalaiov elvail n évvola
Tov euPadov. To epPaddv evog ToAYmVIKOD
yopiov givar évog Betikdc apldpog, Tov ek-
opalel To TAN00g TV povadiainy TETpaY®-
vov (1 LEP®Y TOV) TOV ATALTOVVTOL Y10l VL
KOAOYOLV TNV €KTOCT TOV. AgyOUAGTE TNV
aAnfela Tov £€NG 1010THTOV:

ANAKE®AAAIQZH

* 'Ioa molymvikd yopia xovv ico ufadd.

*  Av éva moAvyoviko yopio (1] po ToAv-
YOVIKT ETQAVELR) YopileTal o€ Tenepa-
GUEVOL TANOOVEC TOAVYWOVIKA YWPia, TOL
dev €YOuV KO EcMTEPIKA oNLEla, TOTE
t0 gufaddv Tov 1wovTal pe To0 dfpolcua
TOV UPad®V TOV ETUEPOVS TOADYDVI-
KOV yopiov.

Ev0oypappo oxfuata pe 1o idto gppfaddv
Aéyovtal 1l6odHVOLaL.

Me oKomd TV TOPUYOYN TOV TOTOV VITOAO-
yiopo¥ Tov gufadov Pacikdv evBvypappoy
oYNUATOV deXOLOGTE OTL TO EUPAOOV TETPOL-
YHVoL mhevpdg o eivar E = o”. Tmpidpevot
o' avTo amodelkviovpe 6Tt T0 eUPaddv E op-
Boywviov pe mhevpég a, P eivar E = af. T
cLVEELD pLeTaoynuatilovtag To mopaAAnAo-
vpappo cg opfoydvio Bpickovpe Tov THTO
tov epfadov E evdg mapaiinioypdppov.

BOesopovtac TALOV TO TpiYy®VO ®G TO GO
KaTAAAN LoV TOpaAANAOYPAIOL BpicKovpE
TOV TOT0 TOV gUPadoD evog Tptydvov. Tédog
yopilovtag éva tpanéllo oe 6Ho Tpiywva
Bpiokovpe 611 T0 ePPadov E evog tpameliov
dtvetat amod tov TOmO:
B+
E ) .

211 GLVEYELD SIVOLUE KOl AAAOVG TOTTOLG Y10
70 EUPUSOV TPLYDVOV.

Q¢ mopopa ovTOV KataAnyovpe oto Nopo
TOV NUTOVOV

o
= P S =2R.

nuA nuB nul’
21 ovvéyela e&etalovpie T GYEoT TOV EU-
Badmv 600 OUOI®V TOAYDOVOV.
Emiong, amodecvooope 6Tt yuo 600 Tpiymva
ABI kot A'BT” pe
A=A"M A+ A" =180° wybdet 611
(ABT) _ By
(ABT) By
Téhog, amodekviovpe O6TL kabe KUPTO TOAD-
YOVO peTaoynuatifetol 6e 160dVVAUO TOV
TETPAY®VO, OTTOOEIKVVOVTAG TPMTO, OTL TO TTO-
Myovo petacymuoatiletol og 160dVVaUd TOL
TPIy®VO KoL 0VTO GE 1IG0OVVAUO TETPAY®VO.
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EMBAAON

Holvyovev Holyovikov Em@avei®mv
Terpayovov: E = o (ILE.)=11,) + (IL,) + ... + (IT,)
OpBoymviov: E=0a-p
Mapariinroypdppov: E=a-v,=p v,
1 [T E=Jit-a)a-p)e-)

1 1
Tpryovov: E=—oav, =— Poy=—
pry 5 5 Poy

Yy —
2 ! = E=1p
Py
> E=——
4R

ANAKEOAAAIQTIKO AIATPAMMA

1 1 1
> E=—"BmuA =" yonuB =~ afnul
1
Tpaneliov: E = 5 (B+P)-v
1
PopPov (kor teTpamriedpov pe kGOeteg draymviovg): E = 5 0,9,

Eppadov kar oporotnra
o

T L, 0V, =V,
o
v, ,
(ABI) 3 — ,ovo=a
(A'BT") &
— —— avA=A"q A+A'=180°
By
A A
— A%, av ABI = A’'B'T” ko & 0 AOY0C opotdThTog
(ABI..K) ) , .
m =77, av ABI..K = A'BT"..K' kot A 0 A0Y0G 0pLO1OTNTOG

Terpayoviopdg molvy®@vov
*  Metaoynuaticpdg ToAVYM®VOL G€ 1600VVALO TPIYmVO

*  Metaoynuaticids TpLymvou 6€ 16000VOLO TETPAYMVO
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METPHZH KYKAOY

H pérpnon tov unmrovg tov KHKA0L Kot Tov EUPadod Tov KUKAKOV dioKOV OmOTEAEGE £Va
onpovTiko Bépa e 10 omoio acyoAndnkav crovdaiot padnuatikoi g apyoadtrog (Inmo-
Kpdtng o Xiog, Apyunong). I'ia to 6xomd avtd YpNGIHOTOONKAY TO KOVOVIKA TOAY®VA, TO
omoio e TN GEPA TOVS ATUGYOANGOV TOLG LB UATIKOVS Yo TEPiodo mhve armd 2.000 ypovia
(Apyootnra - K.F. Gauss).

270 ToPOV KEPALOLO EIGAYOVLE TNV EVVOLN TV KOVOVIK®V TOAVYMOV®V Kol LEAETANE POCIKES
W0t Tég Tovg. EEetalovpe v €yypop1| OpIoHEVOV BOCIKMOV KOVOVIKOV TOAVYOVOV GE KOKAO
Ko VTOAOYILOVLE TOL GTOLYELD TOVG. XT1) GUVEYELD «TTPOGEYYILOVTAG) TOV KOKAO LLE KOVOVIKG TOAD-
YOVOL EYYEYPOLUEVO 1] TEPLYEYPOLLEVOL GE OLTOV KOIL YPTCULOTOLDVTOS TOV OPIGUS TOL aptOpoD 7,
Bpickovpe TOHTOLG Y10 TO PNKOG KOKAOL Kot TOEO0V Kot Y10l TO P0GV KUKAKOD SIGKOL Kot TOUEQ.

Piet Mondrian «X0vBson»
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Kavovika noAuywva

EEK] Opiopés kavovikot noduydvou

Onwmg tvorl yvmoto, va TeTpaymvo £xel OAEG TIG TAEVPEG TOV
{oeg Ko OAeg T1G Yovieg Tov ioeg. To 1010 oyvet kot yio éva
160mAgvpo Tpiywvo. Tétola moADYwVH AEYOVTaL KOVOVIKAL.

Opiopods
"Eva. moA0Y®V0o AEYETOL KaVOVIKO, 0TOV £)El OLES TIG
TAEVPES TOV 10ES KU OAES TIS YOViES TOV i0EG.

» lFwvia KavovikoU V-ywvou

‘Eotom A A,...A, £€va KovoviKO TOADY®VO HE vV TAELPES Kot

éotw A, =A,=..=A =¢,(ox1). Eneidn 10 dOpoiopo tov
YOVIOV KAOE KupToL V-ydvou givar (v — 2)180°, Ba Exovpe
v, = (v—2) - 180° ko emopévmg
360°

v

o, = 180° —

» OpoIdTnNta KavoviK®V NoAuywvwv

Ag Bewpnoovpe Tdpa SVO Kavovikd moAvywva ABIL..T,
A'BT"..T' (oy.2) pe tov id10 apfud mievpav v. Tote | yo-

via koBevog givon 180° — , OTOTE £YOVE:

A=A,B=B,..,T=T ().

Emiong, apod AB=BI'=..=TAxkaw A'B'=BT'=.=T'A’
Ba &xovpe
AB BT TA
n’ - mr il PAT (2)
A'B" BT TA

Ao 116 (1) ko (2) mpoxvmtel 6t tae toAvywvo ABT... T ko
A'BT'...T" elvan 6powa. ‘Etot, éyovpe to endpevo sounépa-
opoL:

A0 KOVOVIKA TOAVY®VO 1E ToV 1610 aplOpd Trhevpov &i-
vl Opoua.

Im 1616TNtES KAl OTOIXEia KAVOVIK®DV
noduy®vwv

Mo onHavTIKN 1010TNTO TOV KOVOVIKOV TTOAYOVOV EKQPJ-
Cetor amd 10 emOpUEVO BedpnpLo.
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KE®OAAAIO 11. METPHZIH KYKAOY

OEQPHMA |

KéBe xavovikd moldywvo gyypdoetal oe Evav KOKAO Kot
epLypapeTat oe Evav ailov. Ot dvo avtoi kbkAot givart
OPOKEVTPOL.

‘Eotw ABIA ... T éva kavovikd mordymvo (oy.3). Oswpovpe
tov kKOKkA0 (O, R) mov diépyetar and tig kKopveéc A, B, T’
TOL TOAVYDOVOL. Oa amodeifovpe T 0 KOKAOG awTdHG dép-
yetTal Kol amd v kopven A, oniadn 61t OA = R. Eneion
OB = 0OI' =R, 10 1piymvo OBI givan 1c0okeAEG Kal emopé-
VoG B, =T, =0, ondte 1a tpiyova OAB kot OT'A givan ica,
vt Exovv:
OB = OI, AB =T'A (apo0 ABI'A...T xavoviko) Kot
B,=B-oc=I-0=1),.

Amo v wdémTa vt Tpokvmtel 0tt OA = OA = R. Opowa
amodelkvieTal 0Tt 0 KOKAOG (O, R) diépyeton ko amd T1g
vrolouneg kopvpéc E, Z, ... T ko emopévmg to moAvymvo &i-
var eyypayipo. Ot mAevpéc TOL TOAVYDOVOL glvar 1GEG YOPOEG
tov kOkAov (O, R), emopévmg Kot to amostnpaTd Toug Ho
elvat ioa, £otm pe a. Emopévmg, o kbxhog (O, a) epdmrteton
o11g mAevpéc Tov ABIA...T, dpa to moAvywvo givon mept-
ypayo o€ kKukAo. Eival pavepo, and ta mapamdve, 6t o
nepryeypappévos kokiog (O, R) kot o gyyeypappévog (O, o)
TOL TOAVYMVOV Elval OLOKEVTPOL.

» Xtoixeia KavovikoU noAuywvou

Amodeiéape mopoamdve 0Tl Kdbe Kavovikd ToADYwVO ExEl
EVOV TEPLYEYPAUUEVO KOl VOV EYYEYPAUUEVO KOKAO TOV
£YOVV KOO KEVTPO.

To ko6 KEVTPO T®V dV0 ATV KOKAWV AEYETOL KEVTPO TOV
moAlvymvov. H axtiva R tov meptyeypappévonv kokAov Aé-
YETOL AKTIVE TOV TOAVYDOVOL, EVD 1] ATOGTOCT) TOV KEVIPOU
amd po TAEVPA TOL, ONANOT 1) OKTIVA TOV EYYEYPOALUEVOL
KOKAOVL AEYETOL ATOGTHHUA TOV TTOAVYDVOV.

Enredn ta o6& AB,BI, ..., TA (oy.3) etvon ioa, ot emikevTpeg
yoviec AOB, BOT, ..., TOA eivat ioec. KaOepio amd g yo-
viec avtég, OmAaon N yovia vd TV omoia paivetot KAOe
TAELPA TOV TOAVYMDVOL A0 TO KEVIPO TOV, AEYETOL KEVTIPIKI
y@WVio TOV TOAVYDOVOV.

Yta endpeva, o€ Eva Kavovikod v-yovo Ba cupfolilovpe pe
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R v axtiva Tov, pe A, v TAELPA TOV, UE O, TO ATOGTNLE
TOV, € M, TNV KEVIPIKN TOL Yovia, pe P, tnv mepipetpd tov
kot E, o gppadodv tov.

[N ta oTotyein TV KAVOVIKOV TOAYOV®V 10YVEL TO EENG
Bempnuo.

©EQPHMA |

Ye Kabe Kovovikd v-yovo axtivag R ioydovv ot e&nc oyé-

Ol 5

i) a2v+%=R2 ii) P,=vA,
360° . 1
1) o,= v) E, = ?Pv(lv

‘Ecto ABI'A...T éva kavovikd v-yovo, R n aktiva tov,

AB = A, n mkevpd tov kot OH = a, to amdctnud tov (c).4).
1) Amod 1o opBoymvio tpiyovo HOA, pe epappoyn tov
TuOayopetov Bewprpatoc mpokdmret OH+HA=0A’,

onAadn 2
o, + & =R’
v 2 *
i1) Emeion AB=BI'=...=TA=A, 0a givaw P, = VA,.
iii) Emewdn AB=BI =...=TA 0a ivot

AOB=BOI'=..=TOA=w,

Ko apov ot yovieg AOB, BOT, ... kot TOA éyouvv

360°
dBpotopa 360°, Eyovpe vo, = 360°, niadn o, = .
v

iv) To tpiyova OAB, OBI; ..., OTA givon ica (TTT1IT), dpa
KoL IoEUPaOKE KO EMOUEVMG EYOVLLE:

1 1 1
EV=V(OAB)=V?AB'OH=?V7LV(XV=?PV(XV

aeov P, =VA,.

2g dVO KAVOVIKA V-y®VO 0 AOYOS TV TAELPADV TOVG 1GOV-
Tl LE TO AOYO TMV OKTIVOV TOVG Kol TO AOYO T®V ATO-
GTNUAT®V TOVG,.

Ocwpovpe dvo kavovikd moAvywva ABLL..T kot A'BT"... T’



ZXOAIO

H diaipeon evog kdklov oe v
loa oo 1e TOV Kavovo. Kal To
oofintn dev givair dvvaty yio
OTOI00NTOTE TIUN TOV PLOLKOD
oap18uod v. To wopdderyuo, dev
elval dvvath n 10ipeot) evog KO-
KAov ot emra ioo t0lo, TO 0mOi0
ONUAIVEL OTL OEV KOTO.OKEVALE-
701 KOVOVIKO 7-ywvo. Amo Tov
TPOTO KATOOKEVIG TV KOVO-
VIK®OV TOADYOVOV (1E Kavova
Kai1 0101TH) TOL AVATTOGOETOL
oto. atoiyeio. tov EvkAeion, wpo-
KvmTel 0t o1 apyaiol EAAnveg
Moabnuatixoi katackevoalov
Kavovike, woldywvae ue wAnbog
mievpav 2, v=>2,2"-3,2" -5,
2"-3-5 6movv=0,1,2, ..

O Apyiunong (287 n.X. mepi-
mov - 212 n.X.) aoyornOnke ue
70 TPOPANLUA THS KATOOKEVHG
KaVoVIKOD TOADYHVOL Kol To-
povaioce éva Bavudaoio épyo ue
Oéuo v Kataokevn ToL KOVOVI-
K0V 7-ydvov. Apketa. apyotepa,
70 1796, 0 Gauss (1777 - 1855)
LLE apopul THY KOTOOKEDY Ka-
vovikoV 17-ywvov amédeile 0t
EVoL KOoviKo ToADywvo umwopel
VO, KOTOOKEDAOTEL, OTOY TO TAN-
Bog v twv Thevpwv Tov eival g
woppicv =2"P, - Py ... - P,
omov o pvoikog api1fuog kot P,
P, ..., P, mparor apibuoi tov
Fermat, onlaon ¢ popoeng
P=2"+11=12 .,«k

KE®OAAAIO 11.

METPHIH KYKAOY

(o%.5) pe 1o 1610 o TAeVp®V, £otm v (Vv >3). Av O, O’ 10
KEVIPA TOV TOAVYOVOV, T Tpiyeva OAB kot O’A'B’ efvan
360°
A%
omov OH, O'H' ta. vyn

opota yati eivar 1lwookeln kot Exovv AOB =A'O'B’' =

, AB OA OH
KOl ETOUEVAS = =

A'B" OA’ OH'’
TOV TPLYOVOV. ATd TV TEAELTOiN 100TNTA TPOKVTTEL OTL:
A _R _a
M R o

omov A, , R, a, Ta cuvnOn otoyeia tov ABI...T kot A',, R,
a, to. otoyyeio Tov A'BT...T".

NMAPATHPHZH

Armodencvietar o1, av to, onueio A; ,A,,....A, droupovv évay kbkio o v
oo 160, 101€ T0 TOADYWVO A,A,.. A, (0%.60) K0.ODS KoL TO TOLDYWVO
B, B,,...B,, mov aynuotilovy o1 epamTOUEVES TOD KOKAOD aTa OHUELD.
ot (oy.6f) EIvar Kavovikd.
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rrEQMETPIA

Epwtnhoeis Katavonons

1. Yrdpyovv kavovika molbywve. twv omoi-
WV 01 EEMTEPIKES YWVIES EIVaL OUPAEIES;

2. [lowo eival T0 amooTHLO KOVOVIKOD TOAD-
PWOVOV TEPLYEYPOLUEVOD GE KUKAO,

3. Eva kvpto molbywvo givai kavoviko otov:
0. Eyel LOVOV TIC TAEVPES TOD LOEG,
B. &yer uovov Tig ywvieg Tov e,
Y. €IVl YYPOAWINO G KDKAO Kl EXEL TIG

TAEVPES TOV [0EG.
4. Metald v A, a, kot R ioyder:
2
a v
a X +——=R" B A+a=4R’
4 R
2 =4R —al) 0N +al= 7

5. Metold twv o, kat ¢, 1oxdeL:
o.w,+e=IL pow,+ e, =21
7. w, + ¢,=270° 0. w,+p,=3L
(2t epwioeis 3, 4, ko 5 kvkddote To
YPOLUO TTOD OVTIOTOLYEL OTH GWOTH OG-
VINoN Kol QITIOAOYNOTE TNV OTAVTHON
00g).

Aoknogis Eunédwons

1. Na ppebovv n ywvia koi n kevipikn ywvia
EVOG KAVOVIKOD. TEVTAYWOVOD, ECAYADVOU,
OEKOYDVOD KO OWIEKOYWDVO.

2. Av 5 yovio evog Kavovikod molvymvou gi-
vai 108°, tote 10 mAibog twv Thevpdv Tov
elvai:

a. 15 p12 .10 0.5 &8
Kvrlaote to ypouuo te owatis axavey-
ONG KOl OITIOLOYNOTE TNV OTCVTHGH GOG.

3. 2& 000 kavovikd meviaywvo, 0 A0yo¢ Twv
wAevpav tovg eivar A = 2. Iloiog gival o
AOY0S TV ATOGTHUATWV, TWV AKTIVOV
TOVG, TWV TEPIUETPMY TOVS KOL TV EUPor-
0V TOVG;

4. To wAn0n v, v, 1oV TAEVPDOV 0DO KOVO-
VIK®V TOADYOV®V gival avtiotoryo, pieg
v el1000ewV:

V-3 - v—15=0, v-9=v—4.
No. amodeidete 011 Ta. ToOLDywva gival
ouota.

5. Na amodeilete 011 10 HOVO KOVOVIKO TO-
Abyawvo ue ywvio oelo ivol 1o 160TAEVPO
iywvo.

6. Av Eva Kavoviko v-ywvo Kot Evo, Kavoviko
U-Y@Vo (1t > V) glvar eyyeypouEva atov
1010 KUKAO, va amodeilete Ot1:

W42 92 2 2
i) A,—A, = 4o, ~a),
i) A, >\, < a,<a,

7. Ocwpodue éva KavoviKd mEVTAYWVO
ABIAE eyyeypouuévo oe xkorxto (O, R).
No aroosiéete ot

i) xabe daywviog ywpilel to mevTaywvo
o€ Eva 1000KeAES TPaTESIO KOl O€ EVo,
100OKELES TPIYWVO,

ii) n dyotduoc e ywviac BAT eivai
xabetn otnv whevpa AE,

iii) 000 d1aywVor TOV JEV EYovV KOIVO
GKPO TYNUATICOVY [E ODO TAEVPES TOV
TEVTOYHVOD POUSo Kol

iv) av H givor o onueio tounc e Al ue
wm BA, téte AH =AI" - HI

Anodeiktikés AOKNOEIS

1. To daredo evog dwuatiov otpwOnke pe
TAGKIOLO GYNUOTOS KAVOVIKWOV TOAVY@D-
v ue tAnbog thevpawv A, u, v, omov A #
w#v#A No armodeilete ot

1 1 1 1
—t—t—=—
A oouw v 2

2. Av évo mol0ywvo ivor Eyypayilo Kol TEpl-
YPOWILLO TE ODO OUOKEVTPOVS KUKAODG, Va.
OTOOEICETE OTL EIVAL KOVOVIKO.

3. Av A, B, I, 4 givai d1000)1KES KOPLPES
EVOS KaVOVIKOD V-povov (v > 4), va. amo-
ocietre ot1 Al ’ _AB’ = AB - AA.

4. Av E,, eivai 1o eufadov evog kavovikov
2v-yaovov (v > 4), eyyeypouuévon oe ko-
Ao (O, R), va amodeilere ot
E, = 7 PR, omov P, n mwepiuetpog tov
KovoviKoD v-ywvov axtivog R.

5. Av Al eivar mlevpd kavovikod v-yovoo me-
PLYEYPOLUEVOD OE KOKAO KaL A, O, 1] TAED-
PO KOL TO OTOGTHUO. OVTIOTOLYO, KOVOVI-

KOD V-y@Vvov EYYEYPOLUEVOD TTOV 010 KO-
Kho, vo, amodeicete Ot R - A, = a, - A).




KE®OAAAIO 11.

6. AvE,, E; E, eivor o gufadd kavovikay

V=)0V TOV EYOVY TAEVPES 10ES OVTIOTOL-
0. e Tig TAevpég a, P, y opboydviov tpi-
yavov ABI (A = 1L), va arodeilers on
E,+E=E,.

LUvOeta Bépata
1. O1 IIvBayopeior 1oyvpilovray oti vEOp-

XOVV TPILO. LOVO KOVOVIKG. TOADYWDVO, TWV
OTOLWV 01 YWVIES UTOPODY VO, KALDWOVY
70 ETITEDO YOPw 0o éva onueio. To ko-
VOVIKG, 00TA TOADYmVa. EIValL Ta. IGOTAEDPQ.
PIYWVA, TO TETPAYWOVA KOL TO. KAVOVIKG,

elaywva. No omodeiete v aAnbeia tov
1o)vpiood avtod Twv Ivbayopeiwv.

. Eotw kavoviko v-ywvo kot onueio X

010 €0wTEPLKO TOV. AV d ), d>,...,d, €i-
Va1l 01 OTOoTACEIS TOV X amo TIC TAED-
PEC TOD V-Y@OVOV, VO, AT00EILETE 0TI
d,+d,+..+d, =va,, onov a, 10 awo-
OTIULO TOV V-YOVOU.

. 2& kavoviko dexdywvo ABIA...K 1 whevpd,

AB mpockreviuevn téuvel Thv TIpoékToony
¢ oxtivag OI oto onueio M. No. omodel-
Eete 011 AM = AA.

METPHIH KYKAOY

EXE] Eyypagn Baocik®dv kKavovik®dv
noduy®vwyv og KUKMo

Kdl OTOIXEia Tous

Ao ™V TOpOTPNGN TNG TPONYOVUEVTG TOPAYPEPOV TPO-
KOTTEL OTL Y10, VO KATAGKEVAGOVLE £VOL KOVOVIKO TOADY®VO
ue v (v > 3) mhevpéc, apkel va yopicovpe évav KOKAO 6
v ioa t6&a. H kataokevun pe kavova kot dofrn dev elvat
duvarn yia kébe v. (oyxoAo §11.2). X cvvéyeta, Oa acyo-
AnBovue pe TV €yypaen LEPIKAOV BACIKMV KOVOVIK®V TO-
AYOVOV 6€ KOKAO Kot Bt bToAoYiGovLE ToL GTOLYELD TOVG.

» Tetpdywvo

A ‘Eoto évag kdkiog (O, R) (oy.7). Av (pépouua dvo kdébe-
Teg drapétpovg AT kot BA, 0o eivart AOB = BOT' =T'OA =
AOA =90°, ondte AB = BI'=T'A=AA ka1 enopevog o ABIA
A r etvon TeTpdyvo. AT 10 0pHOYDVIO KOl 1IGOCKEAEG TPLYmVO
OAB pe epappoyn tov IMubaydpeiov Bewpriparog Exovpe
. A =AB*=0A’+OB’=R’+R’=2R’,

amd TV omoio TPOKLITEL OTL:

A, =RV2.

2
r , . 2 2 , r
Amo 1t Pacikn oxéon o, + TV =R" pe v =4 mpoxvntet 611

2
Ry/2 ?
0‘421 :R2_u :R_’
4 2

Ry2

onradn o, = 5
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» Kavoviko e§aywvo

"Eoto koxkhog (O, R) kot AB 1 mAevpd tov Kovovikoh e&orym-

vov mov Bélovpe va eyypayovpe otov (O, R) (oy.8).

Tote AOB = o, = 60° kot enetdr] OA = OB (=R) 10 tpiyevo
OAB &givat 166mhevpo. Apa AB = OA =R, dnradn

As=R.

‘Etouyia my eyypagn kavovikod eGaydvov o khko, maip-

VOVLE TAVO 6TOV KUKAO €51 01000y 1KE TOEN AB, BT, T'A,
AE, EZ ko1 ZA pe avtiotoym xopon R, 1o kabéva, ondte

10 ABTAEZ givon kavovikd eEdymvo. Emedn A, = R, amod
2
, . 2 2 r
™ Pacwkn oyéon o, + 76 = R” pe avTikatdotaom ToL A,
TPOKVTTEL OTL:

»_ o2 RP_3RT R\3
(16—R _T —_— .

:_’ o, =
g 0 N HTT,

» loénfAeupo tpiywvo

Av ta onueia A, B, I, A, E kot Z (6y.9) d101povv Tov KOKAO
oe €& ioa t0&a, 10TE T onpeia A, T, E givar kopueég 166-
TAEVPOL TPLy®VOL, apov AI'=TE = EA = 120°.

Eneony AT'A =180°, n AA giva 014 1eTPOg KOl EMOUEVMS TO
tpiyovo AT'A gtvan opBoydvio, ondte

A =Al"=AA’—AI'’=(2R)’—R’=3R’,
Snhady A, =Ry/3.

}\‘2
Epapuolovrag tdpa tn oyéon o+ T3 =R’, TPOKVTTEL OTL

Ta oToyEeio TOV TOPATAV® TOAVYDOVOV GLYKEVIPOVOVTOL
OTOV ENOUEVO TivaKL:

Kavoviko | Ioomievpo
e€ayovo Tpiy®Vo

‘ Terpaywvo

Mevpd d, | A, =R+2 A =R A, =R3

Amdompa o, | o, =—— | O =—" Oy =—
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Y€ 000PEVO KUKAO VO EYYPUPEL KAVOVIKO OEKAYMVO.

Auon

‘Eotw AB =4, (0%.10) n mAevpd TOV KOvOViKOD dEKAYDHVOL TOV
Bélovpe va eyypayovpe otov KOkAo (O, R). H kevipikn yovia

AOB givou 360

EOAPMOIH 1n

= 36° kot Kabepio and TG yovieg g Pdong tov

1606KeL00C Tprydvon OAB givor A = B = 72°,
"Etot, av pépovpe T d1otopo AA g yaviog OAB ta tpiyova AOA kot ABA eivat
1GOOKEAT, 0o lvat
AAO=36°=A0B kot AAB=A, + O =36°+36°=72°=8B.
Emopévag, OA=AA=AB =1},, ka1 BA=R —A,,.
Me gpappoyn tov Bewpnuotog g dyotdpov oto tpiywvo OAB mpokdmTel OTL:
AB AB - Mo _ R—My 22 =R (R-1)

AO AO R Mo
Ko emeldn A, =AB>AB =R -, (apov AAB> BAA), 1 tekevtaio 106t T00 eKPALEL 6Tt
T0 Ay €IvOL TO PEYOADTEPO OTTO TOL TUTLLOLTOL IOV TTPOKVITTOVY 0V SIOPEGOVLLE TV aKTiva R
o€ €GO Ko Gikpo Adyo. [0l TV KOTOGKELT) TOV KOVOVIKOD SEKOYMVOL TOL EYYEYPOULEVOD
o€ KOKAO, OL0UPOVLLE TV OKTIVO TOL KOKAOL GE HEGO Kol AKPO AOYO KOl GTN GUVEXELL
opitovpe Ta Stadoykd to&u AB, BI ..., mov £xouv 0 Kabévo, yopdi fon e To peyokiTepo
Tunpo ota omoia ypileton n aktiva pe T dlaipeon g o€ HEGO Kat kPO AOYO.

APAXTHPIOTHTA

R
No. amoderybei 6t A, = 3( J5-1 ) ka1 va voloyiobet To o,

Yg 006PEVO KUKAO, VO EYYPOUPEL KAVOVIKO OKTAYMVO Kol H
Vo vToAoYls0ovv 1] TAEVPA TOV Kot TO ATOGTNG TOV.

Auon

Eyypdoovpe otov kbkho (oy.11) to tetpdymvo ABI'A ko
ot ovvéyela maipvoope ta péoa E, Z, H, ® tov toémv
oL avtiototyovv otig TAevpég AB, BT, TA kot AA. Tote
70 AEB...0 givan 10 {(nTovpevo oktdywvo. Av Bemprcovpe E

) ddpetpo EH mov avtictoyel oto E, emetdn to tpiymvo
AHE &ivan opBoyavio ko AB kaBetn omv EH, &yovpe

AE’=EH - EI = 2R (R — OI) ka1t teMKd, ao¥ AE = A; kot OI = ay, &yovpe:

EOQAPMOIH 2n

e - — — — @ - —

/
\

A =2R(R-a,) = ZR(R—RT\/EJ = R*(2-+/2) ko emopévag A, = Ry2-+2.
Ay R &
Téhog, amod T oyéon of + 78 =R’ TPOKVTTEL OTL o, = D) 2+4/2.

237



EYKAEIAEIA TEQMETPIA

= TYNOZ TOY APXIMHAH
= Evo xavovikoé v-yovoe givan gyyeypappévo og kokho (O, R).
g Na yypag@ei 6Tov 1610 KOKAO KAVOVIKO 2V-Y(IVO KOl VO 0.TT0- 0
| deydsi im 22 =2R (R—a,). J
H
“  Auon A B
Av whpovpe o HEGA TOV TOEWMV TOV OVTIGTOLYOVV OTIG TAED- M

PEG TOL KOVOVIKOD V-YdVOV, 0 KOKAOG dtatpeitan og 2v {ca
16&0. 'ETo1 TpOoKOTTEL TO £YYEYPAUUEVO KOVOVIKO TOADYWVO pE 2V TAEVPES.

‘Eotw AB = A, (0%.12) kot M to péco tov 16E0v AB. Tote AM = A,, kot OM_LAB.
Emopévoc, and to ITubayodpeto Bewpnua oto tpiywvo AHM éyovpe

2

2
AM’=AH’+HM’ A x;vz(kzvj +(R—av)2:%+R2+ai—2Rav

2

N A3, =2R* —2Ra, (apov %+a3 =R*) 1} A}, =2R(R-a,).

IXOAIO
, R’ -2 4R’ —(2R*-2R 2R+ 2R
Ané ) oyéon a;, + l;” =R’ mpoximrer éu o, = 4 y Ay AR ( ; a,) _ +4 a,

R
noal, =3(R+ocv).

E Epwtnosis Ifatuvonon? ' ’ y. (\/EJF \/E)R, 5. (3 +«/§)R.
E 1. Xopoxmypiote w¢ owaotés (X) i AovOaoué- Aikoaoloyiiore mv amévenei cog.
< veg (A) g mopordtw 160TNTES, 01K010).0- , , , .
< , , 4. 2o mopordarw oynua n ywvie M eivor:
o YOVTOS TIG OTOVTHOELS GOG. @ 30° 450 3.50° 8.60° & 75°
W . 2 2 42 : ' : : ’
o D Mgt A=, Dz Da Awkoroloynore v oxavnon oog.
= i) Ay+A,+A, =3R(1+J2++/3) M
< O OA

R

iii) a3+a4+a6=—(1+\/§+x/§) 1)
2
Os OA L R,
2. Av A, B, I, A dwadoyixa onueio. koxlov (O, A 4 2 B

H
R), oote AB =R\J2, BT =), ku IA =R,

vo. eénynoete yioti n AA givar o16ueTpog

70V KDKAOU. . ,
Aoknoeis Eunédwons

1. No vrmoloyioete w¢ ovvaptnon tov R 10 gu-
Lodov evog 160TAELPOD TPLYHVOD, EVOGS TE-
TPOYOVOD Kol EVOS KOVOVIKOD Eayvou,

o. (3 + \/g)R, . 4R, mov eivou eyyeypopuéve. o€ koklo (O, R).

3. Av A, B, Il 010.001KC, O'l’],l’t"c?l'a xoxiov (O,
R), wote AB = 120° ka1 BI" = 60°, n mepi-
UETPOS TOV Tprywvov ABI eivau:
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2. Koavoviko wordywvo éyet axtiva R = 10cm
Ko omooTiuo. a, = 5 V3 em. Na Ppebei n
TAEVPa. TOV A, Kai 10 EUfadov tov E,.

3. Kavoviko moldywvo éEyer axtiva R = Scm
Kal TAEvpPa A, = 82 em. No Ppebel to
OTOTTHUE TOV @, KO TO EUPAIOV TOD.

4. 2e rvrdo (O, R) maipvovue diadoyixd. o
0éo. AB = 60°, BI' = 90° xou I'A = 120°.
Na vroloyieBodv we cvvaptnon tov R o1

TAEVPES KOl TO EUPOIOV TOD TETPOTAEDPOD
ABIA.

AnodeiKtikés AOKNOEIS

1. To dBpoiouo Twv ywvidrw evog kKavovikod
wolvywvoo eivar 8 oplég kat to gufadoy

o0 63 em’. No Ppebet n oxtiva 0.

2. 2e kvrlo (O, R) kat exatépwbev tov Ké-
vIpoo tov, Bewpodue dvo wopdlinieg
xopoés tov AB kou A, wote AB = R kou
I =R+3. Na vroloyiaBovv o1 un wo-
pirinies mievpéc Al kou BA tov tpomei-
ov ABAI 0 dyog tov kai 10 ufadov tov,
w¢ ovvaptnon tov R.

3. Na vmoloyiorodv wg ovvaptnon oo R n
TAEVPG, A, KO TO OTOGTHUO. O.)5 EVOS KO-

vovikov 12-yavov eyyeypouuévon o€ Kko-
o (O, R).

. Na vroloyioete ws ovvdptnon tov R to

EUPOIOV EVOS KAVOVIKOD dWOEKOYDVOD,
AWPIS VO, DTOLOYVICETE TPONYOVUEVS THV
TAEVPA. KAl TO ATOGTHUA TOD.

LUuvOeta Bépata

1.

Aivetar kokAog (O, R) ko1 yopon tov
I = A4 llove oe toyaio evleio € mov
OLEPYETOL OO TO KEVIPO KOL EKATEPW-
Ogsv tov O maipvovue onueia A, B, wote
04 = OB = a;. Av M 0 uéoo g 14, vo
amodeiéete 61 MA® + MB” = /.,

Amo 1o anueio A extog koxlov (O, R) pé-
povue téuvovoo. ABI, wote AB = BI! Av
04 =R~J7 va omodeilete ot Bl = 1; kau

0T GOVEYELD, VO. DTOAOYITETE TO EUPOOOV
700 TP1ywvov AOI!

. 2e koxlo (O, R) Oewpodue ta dradoyixa

onueia A, B, I, wote AB = A, xou BI' = 1;.
Av M to uéco g Bl kai A t0 onueio mov
téuvel 11 mpoéxtaon e AM tov kbxio, va
vroloyicete, ws ovvaptnon tov R, to -
uo MA.

APAXTHPIOTHTEX

7 1 1

1. Epunvevovtog oe “‘yewuetpixn yrwaooo.” v opiQuntixy 160tyTo. ? —— =—, 000TE EVOY TPO-

10 15

O KOTO.OKEVHS THS TAEVPOS KOVOVIKOD 15-yadvov eyyeypopuévon o€ KOKLO.

1

1

1

2. Kavovrog o 1010 yio. tny apiOuntixn 160TtyTe.— — — = ——, V0, 0WOETE EVO, OEVTEPO TPOTO KOTOL-

3

4

12

OKEVIIS THG TAEVPAS KAVOVIKOD 12-y@vou eyyeypouévon og KOKAO.
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Mnkos KUKkAou

m Mpooéyyion tou pnkous tou KUkiAou
HE Kavovikad noAlywva

Me 1 BonBeta g TEPYETPOV KAVOVIKADV TOAVYDV®OV TPO-
ogyyilovpe oTN GLVEYELD TV EVVOLL TOL UKOVG KUKAOL. A
Bewprcovpe évav kkro (O, R) (oy.13) kot ag eyypdyovpe
o€ VTOV S1000YIKA £va 1IGOTAELPO TPIY®VO, EVOL KAVOVIKO
6-ywvo, £va Kavoviko 12-ymvo Kot yeviKa éva ToAVY®VOo LE
dmAdo1o kaBe Popd TAB0C TAELP®OV ATd TO TPOTYOVLEVO.
Kabmdg 0 apOpdc tov mAevpadv TV KOVOVIKOV TOAVYOVOV
dumiactaletat, amd To oYU eaiveTal OTL: “TO KOVOVIKO T0-
Mrywvo teiver va tavticBel pe tov KOkAo™.

270 1010 CUUTEPAGLOL KATOATYOVLLE KOL OV OVTL EYYEYPOLLLLLE-
VOV 0e®PGOVLE KAVOVIKA TOAYMVO TEPLYEYPUUUEVH GTOV
KOk o (O, R) (oy.14) ko durhacialovpe dtopkdg to TAN00¢
TOV TAEVP®V TOVG. Av Bemprcovpe Aowdv v akorovdia
(P,) TV mepYETPOV TOV KAVOVIKOV TOAVYDOVOV TV £YYe-
ypappévov otov kokio (O, R) kot v akoriovdia (P)) tov
TEPUETPOV TOV TEPLYEYPOUUUEVOV KAVOVIKDY TOADYDOVOV
YOpw amd tov 1010 KOKAO, TOTE AmOJEIKVOETAL OTL VITAPYEL
povadikdg Betikds apBpog L peyoldtepog OAmv TV dpwv
g akorovbiog (P,) kot pikpdtepog O mv TV 0pwv g (P))
Le Vv €ENG 110N T KABMG T0 v SmhactaleTat, 0l 0pot TV
axoArovidv (P,) ko (P)) mpoceyyilovv 6A0 Kot meptocdTEPO
Tov apBpd L. O apBpog L (wov eivat To kovd 6plo tov
aKoAoVOLOV Kot aveEdpTnTog amd TNV EMAOYT KOVOVIK®DV
TOAVYOVOV) Aéyeton ufjxog tov kvkiov (O, R).

L
O Inmoxpdng o Xiog amédeiEe mpmdTog OTL 0 AOYOG R TOV
L KOLG TOL KVKAOL TTPOG T SAUeTpd ToV lval otabepdg,
oniaon etvar o 10106 yia kaBe kuKAo. H otabepn avt) tyun
L
OV AOYOL R cuuporiletar 01e0vadg pe 0 EAANVIKS ypap-
L
pa T (apykd ™S AEENG TEPLPEPELD) ONANON R =, OmOTE
TPokOITEL OTL TO UNKOG L Tov KOKAOL axtivag R diveton amod
T oyéon
L=2znR.

O apBudg T etvar Evag appnrog, vepPatikds aptBpds Kot
L0 TPOGEYYIOT] TOV, TOL GTNV TPAEN XPNOOTOlE T, Efvart
n=3,14.

. , . 22
O Apyypdng xpNOOTOL0VGE MG TPOGEYYICT) TOV T TO =
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EEF] Mnakos t6€ou

"Eoto éva 16£0 AB evog kokhov (O, R) (oy.15). Mia tefhaopé-
v pe akpa. ta onpeio A, B ko tig dAAeg kopuE TG onpeia
700 TOEOL Adyetan eypeypappuévy 1o 150 AB. Sty mepintmon
IOV 01 TAEVPEG TNG elvan ioec, Aéyetan Kovovikn TeAacpévn.

M tebrlacpévn pe axpa ta A, B kot mAevpéc epantope-
VeG TOL TOEOL AB Aéyeton mepryeypopuévy 1eOhacUEVT GTO
T0E0 AB. H évvouw NG KOVOVIKNG Ttepryeypappévng opile-
oL, OTMG 6TV TEPITTO®ON NG EYYEYPAUUEVNG. To UNKog Tov
TOEOV AB k0KAov (O, R) opiletor 6mmg Ko T0 KOG TOV
KOKAOL. AnAadN 10 uijkog Tov T6éov AB givar o HOVadKOG
Oetuicdg apOpdg £ tov omoio mpoceyyilovv oloéva Kot me-
pocdtepo ta unkmn P, kot P) tov Kavovikdv teblacpuévov
YPOUUADV TOV EYYEYPOUUEVOV KO TEPLYEYPOUUEVOV AVTI-
OTOLY0 GTO TOED AB, kaBmg to v durhacidletal. Enedn o
KOKAOG efvan T6&0 360° pe unkog 2nR, to 16&o 1° Ba £xel
UKOG 2mR omoTe €voL TOEO U° Bal Exel UnKog
360 _aRp |
180 .
Emiong, éva t6&o kvKAov pe pkog R Aéyeton axtivio (rad).
Apa éva t0Eo a rad €xel unrog aR, dniaon
£=aR (2).
1)

Amo g (1) ko (2) mpokvmtel 6Tt LA .
n 180

X kOkAo (O, R) Osmpovpe orvapetpo AB kar Tig yopoéc AI' ko BI, dote
AT =2cm kot BI' =23 em. Na Bpe0ei To pijkog Tov KOKLOV Kot To pijK1 TOV

10Emv AI' kon I'B, ov givan pikpdétepa Tov nuikvkiiov. r

Auon

Eneom n AB givon dudipetpoc, n yovia AT'B 0a givon opbn, omo- A B
1€ amd 10 opboydvio Tpiywvo TAB &yovpe AB* = AT + B v
7 (2R)* =22 +(24/3)* 1 4R* = 16, dnhadf R = 2. To prjkog L

AB
Tov KOKAoL Oa givor L =27R = 4 cm. Eneton AI' =2 = > RS

0o eivar B = 30°, omdte AT = 60° ko EMOPLEVMG TO KOG Tov Ba gtva:
_mRp_ w-2-60 2

! =—mcm.
180 180 3
Téhoc, apod A = 60°, Oa eivor BI = 120°, kot 0 unKog tov, Ha elvat
n-2-120 4
by=—"—""—=—mncm.
180 3
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Epwtnhosis Katavonons

1.

Avtiororyiote kabe uéyeog e otning A
UE TNV TYI] TOV 0T oTHAN B.

A | B
oR
Mpnxog kvkAov oxtivag R 2R
Mnrog toéov u’ Ry
(o€ KOKLO axtivog R) 360
20R

Mpnxog toéov arad ¢
(o€ kKOKAO axtivog R) TRy
180

. To unrog L to6éov, kdriov axtivog R ue
XOPOR Ag ETVaL:

1 1
a. 6R p. nR y.?n'R 0. 2nR g.?R

Kvrlawore 10 ypdua e cwotis axavy-
ONG KO OITIOLOYNOTE TNV OTOVTHON 0OG.

Aoknogis Eunédwons

1.

LHove e gvbeia e Ocwpodue diodoyika. to.
onueio A, B, I'kar A. Av L, L,, L;, kou L
eval To. unKn Twv KOKAWV 1Ee OLaUETPODS
AB, BI I kou A4 ovtiororyo va amooei-
Ceteoul, +L,+L;=L.

. Na Bpeite 10 pixog o0 gyyeypouuévon

KOKAOD 0€ Kavoviko eCaymVvo TAEVPAS
10cm.

. Na Ppebet to unkog tov toéov mov avri-

otoiyel otnYv TAevpa. Kavovikov 10-yavoo
EYYEYPOLUUEVOD TE KDKAO axTivag Scm.

Orav évo modniazo diavider pia oxooro-
o1, 0 EVAS TPOYOS TOL IOV EXEL AKTIVA R
KQVEL V GTPOYES, EVWD 0 GALOG, TOV EYEl
oKTivo. p kavel 2v otpopés. No. amoodeile-
e ot R = 2p.

. divetar koxlog (O, R) ka1 ta dradoyi-

K& tov onueia A, B, I', wote va givai
AB = R\J2 kou BT = R~/3 . Na Ppeboiv
ta wikn twv ©6éwv AB, BT ko TA, w¢
ovvaptinan too R.

Anodeiktikés AOKNOEIS

1. Me diduetpo v axtivo. OA evog kdkAov
(O, R) ypopovue xorio (K) kot aro to O
pépovue nuievbeia mov TEUVEL TOV KOKAO
(O) oro I kot tov koxio (K) oto A. No
amooeilete 0TI TO. TOCNL AT Kkou A &yovv
loo punkn.

2. Na arodeidete Ot1 10 (KOS TOL KDKAOU,
OV EPATTETOL GE 0DO OUOKEVIPOVS KO-
KAovg, 1oo0Tou e to nuidlpoiouo 1 Ty
HUIOLOPOPE. TV UNKDY QDTDV, OTAY OVTi-
OTOLY0 0 KDKAOGC QOTOG TEPIEYEL OTO E0-
TEPLKO TOV 1] O)1 TO WIKPOTEPO KOKAO.

3. Aivetou iyawvo ABI pe 0. = 13cm, § = 14cm
kory = 15cm. No fpeite 1o uijrog

i) TOV EYYEYPOUUEVOD KDKAOD TOD TPI-
YHVOU,

ii) 70V TEPLYEYPOUUEVOD KDKAOD TOD TPI-
YOVO.

LuvOeta Bépata

1. Aivetor nukxodriio (O, R) diauétpov AB.
Me douérpoog tigc AO kot OB ypagpovue
070 E0MWTEPIKO TOL TPWTOL NuikvKAL0. No,
VTOAOYIGETE TO LITKOG TOV KDKAOV, 0 0TOi-
0G EPOTTETAL TWV TPLOV OVTMDV NUIKVKAL-
WV, w¢ ovvaptHan Tov R.

2. Aivetar tetaproriiciio O AB. Me diduetpo
mv OA yppovue 6T0 ECMOTEPIKO TOV TE-
TOPTOKVKAIOD, NUIKDKALO KO 0TH GUVEYELQ.
ypdgpovue korlo (K) mov epdmtetor oto nut-
Korho, oty mlevpd OB kot oto 160 AB.
Na. arodeilete ot T0 pijkog Tov kvkiov (K)
160bT01 piE TO WiKog T0v T0éov AB.

3. Na fpeite to unrog g ypoyyuns ABINEZ
TOV TOPAKATR CYNUOTOG.
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EpBadov kukAikoU diokou

EEKA npootyyion tou epBadol kukiou
HE Kavovikad noluywva

"Ecto évag kokhog (O, R). O kidkAog pali pe ta ecmtepikd
TOL onueio amOTELOVV TOV KVKAIKO dicko Ne KEVTPO O Kot
axtiva R. Zmv mapdypaeo 11.4 gidope 6tL T0 gyyeypoppéva
N T0 TEPLYEYPOAUUEVA GE EVOV KUKAO KOVOVIKE TOADY®VOL
TElVOLV VO TOVTIGO0VV e TOV KUKAO, KaBmG To TANBOG TV
TAEVPAOV TOVG dumhactdleTot. O povadikdg Oetikdg apOpdg
E mpog tov onoio mAnocidlovv oloéva kot TEPIoGOTEPO, TA
eUPaOE TOV EYYEYPOUUEVOV KO TOV TEPTYEYPOUUUEVOV KO-
VOVIK®V TOAYOV®V, AEYETOL EUPAdOV TOV KOKAIKOD 0icKOD
N anAovotepa eufiadov tov kvkiov. Eneidon o E npooceyyi-
Cetat amd 10 ePPaddOV EYYEYPOUUEVOV 1) TEPTYEYPOUUUEVOV
KOVOVIKMV TOAVYOVOV, 0G Oempnoovpe Eva Kovoviko v-yo-
vo gyyeypappévo otov kvkAo (O, R). Tote to epufaocov E,
dtvetat amd Tov TOTo
1
E, > Pa, (D).

Ao 10 6%.17 eaiveton 6Tt Kabmg o v durhactdleTol To o,
nwpoceyyilet v axtiva R kot emedn to P, mpooeyyilet to
unkog L tov kdkiov, amd v (1) tpokdmntet 611 10 E, Tpo-

1
oeyyilel to 5 L-R= 5 2nR - R = 7R, ‘Etot €govpe 10

enopevo BedpmpLoL.

OEQPHMA

To epPadov E evog kukiikov diokov aktivag R divetat
amd ™ oxéon
2
E=nR".

EpBadov kukiikoU topéa
Kal KukAikoU tyhpatos

» Kuknikés Topéas

Osmpovpe vav kKokho (O, R) kar pio emikevrpn yovia AOB
(o%.18). To chvoro TV KOWV®V oMUEi®V NG EMIKEVTPNG YO-
viag AOB kot tov kukdkod dickov (O, R) Aéyeton xorlikos
topéas kévipov O kot axtivag R. O kukAikog avtdg Topéag
ovuporileton OAB. Av n enikevrpn yovio AOB eivat p°,
Aépe OTL kat 0 KukAkog Topéag OAB eivon . To epufodov
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r A

—~'B

A
€

TOVL KUKAIKOV Topéa opileTon avdioya pe 1o eufadov tov
KOKAoL Ko cupPoriletar (OAB).

Eme1dm o kukAikdg dlokog eival kukAkog topéag 360° pe

R
enPadov TR, o kukhkoc topéag 1° éxet epPadov gw Kot

RZ
dpa évag topéac pu° Oa Exet euPodov 7T36OM

. Qote 10 guPadov

£VOG KUKAIKOV TOpED OAB p° ko axtivag R diveton amd v
16oTNTOL!:
nRzu

360
Eniong, ene1dn o xukikog diokog (O, R) eivar topéag 2n rad
pe epPadov TR, évag topéag o rad o éxet epfodov

2
LS o= i oR’.
2n 2

Enopévac, o epfadov evog kukhikod topéo OAB a rad kot
axtivog R dtvetar amd v 1ot

~ 1
(OAB) = B aR’

(OAB) =

» KukAiké tunua

‘Eoto évag kukiog (O, R) kot pia xopdn tov AB (0y.20).

H AB yopilet Tov KukAiKo dicko g dvo pépn mov Ppicko-
vion ekatépwBev avthg. Kabéva and avtd ta pépn Aéyetal
KoKAIKO Tujua. To epfaddv € TOL KUKAKOL TUNLLOTOG TOV
nepiéxetan otV Kupth yovie AOB vrooyiletat pe tn Pori-
fela TG 1o TN TOG
¢=(OAB) - (OAB),

ONAadn aeop®vTag omd To EUPadOV TOV KUKAKOD Topén
OAB 710 gufaddv tov Tpryovov OAB.

EOQAPMOIH 1n

Anobdsi€n

Zvpporilovpe pe g, W, o eUPadd TV oynUaTICOHEVOV UNVICK®V, T, T, T ELPOOA
TOV KUKMKOV Tunpatov pe xyopdés AB, Al' avtictotya, 010 NuKHKAMO StOUETPOV

BI"."Exouvpue

244

MHNIZKOI TOY INMOKPATH

Aiveton opBoydvio Tpiymve ABI (A = 90°). Me dwapétpovg BT, AB kay AT ypa-
@ovpe nukvkia oto nueninedo (BI, A). Na amodsry0ei 6t1 To G0porcpa Tov ep-
Bad®v TV oynuoTiCopevev pnvickov gival ico pe 1o epfaddv tov Tprydvov ABI.

(Mnviekog €ivol 10 oYM TOL KTEPIKAEIETA 0O dV0 TOEN TOV £YOVV KOV YOPOT
Kot Bpickovtat Tpog to 1310 puépPog Tng).
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= + —1 Ez _1 AB2
=Mt -1 2” 5 T 875 T Kt A

= (1, + 1)) -1 £2 ~ L rar
L=l T 1) =T 2“ 5 ) 87[ — T,
amd TG OTOiEC, YPNOLLOTOLOVTOG KOl TN GYXECT
AB”+ AT'* = BI'* Bpickovpe

r

1
ot = E n(AB2 +AF2) —(t+1)=

— LBy - - Br) +1,) = (ABT
=5 MBD -~ tn)=—m |7~ (u tw) = (ABD).

ZXOAIO

Ereion u; + u,=(ABI) kou ke tpiywvo tempoywviletor, mpokdmrel 0t 10 afpoioua i, + w1, tegpoywviterar. Ot
UVIoKOL avTOl OT0TELODY TO TIPWTO LN 0BVYPOLO TYiua, TO 0T0l0 TETPaYWVIcHNKE 0o TOV ITTOKPdTH TOV
Xio (yevvnOnxe mepi 1o 470 ©.X.). O Ixmorpatng emions mETu e TOV TETPOYWVIOUO KoL GAADYV ODO TEPITTMOCEDY
LVICKWV.

Aivetar kokAog (O, R) kat 6vo yopoég Tov AB = R\2
ket AT = RY/3 (0%.22). Na vroroyro0¢ci | mepiperpog
Kot 70 gpPaoov E tov piktoypappov tpryovov ABI og
ovvaptnon tov R.

EOAPMOIH 2n

Auon

* Enmeidn AB = RV2 kot AT = R\/g , EYOLE avTioToY
AB =2, kat AT = L,, onote AOB = 90° ko AOT = 120°
kot emopévarg BOI™ = 30°. 'Etot 1o pijkoc £ tov t6Eov

— R - 30 R
BI givar £ = = == Apa 1 mepipeTpog S TOV KTOYPOULUUOL TPLYDOVOL
ABI gtvan

7
A/ N
T B

180 6
S:R\/E+R\/§+%=R(\/§+ 3+g).

T 1o epfodov E épovpe: E = (OAT) — (OAT) — 1, (1), 6mov 1, 10 epPadov tov
KUKAIKOV TUnpatog pe yopdn AB. ‘Exovpe:

—  7R%120 7R? 1 1 R RX/3
OAIlN) = = , (OAT)=—),0, =—R3—== Kol
(OAD) 360 ( ) 2777 2 2 4
—~ R? 1 R> 1 R/2 mR?> R?
1, = (OAB) - (OAB) =~ 0 1 4a4=“ __RJE_‘/_J A
360 2 4 2 2 4 2

R2
omote avtikadiotovtag oy (1) Bpickovue 6t E = ey (m+6-3 V3 ).
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(11.8 | Tetpaywvioués kUkiou

Tetpaywvicuog KvKA0v AEYETOL 1] KATOGKELY, 1E KOVOVA
Kot OB TN, EVOG TETPAYMDVOL 1GOIVVALOV UE TO SOGUEVO
KOKL0. Eotm R 1 axtiva evdg khkhov kot E 1o epfadov tov.

1
Eneon E = By L - R, émov L to pnkog tov khkrov, Tpokh-

nTEL OTL 0 KOKAOG €lval 1I600VVOLOG [LE TPiywVo, TOL £XEl
Baon L kot vyog R. KéBe tpiywvo duwmc eitvar 1codvvaypo pe
teTphywvo. Emopévag o tetpay®viclog Tov KOkAov avd-
YETOL GTNV Kataokevn Tov L, apov 10 R givan éva doopévo
tunpa. Emedn opwg L = 2R, n katackevun tov avaystal

1
OTNV KOTOOKELN TUNHOTOC UNKovg T (apov Yo R = 5 el-
vatl L = m). ['a va efvon n katackevun avt dvvaty, 6mmg

&xel amodetyOel, Oa Empene o T va elvar pilo TOAVOVOUIKNG
eElomong e ak€Pa1oVs GUVTEAEGTES, ONANOT aAYEPPLKOC
apBuoc, Pabuov 2°, dmov v puotkdc. Oumc, o F'eppavoc Mo-
Onpotucog Lindemann, to 1882, (1otopicd onueimpa, ceA.
252) améoerEe 0TL 0 m Ogv elvarl ahyefpikdg aplOpnoc aird
VIEPPATIKOG KO ETOUEVMG OEV KATAGKEVALETOL YEWUETPIKA.
AmodelyOnke €Tl To AdHVATO TNG YEMUETPIKNG ADGNG TOV
TPOPANULATOG TOV TETPOUYDOVIGHOD TOV KUKAOL.

APAXTHPIOTHTA

2o mopaxatw aynue, o piywvo ABI eivou opoydvio ko 100-

okelég, 1o BAI nuuxvrldio dwopétpov Bl ko to I'EB t6éo tov
xvKAov (A, AB). Na amodeilete 0t1 0 aynuoti{Ouevos unviokog

TETPAYDVILETOL.
(Axdvenon: (i) = (ABD) . X
-
A B
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KE®OAAAIO 11. METPHZIH KYKAOY

Epwtnhoeis Katavonons
1. Avuaororyiore kabe uéyebos s otning A

UE THY TYA] TOV o) oTHAN B.

A | B
27R’
Eupooov koklixod diokov
, 2 M
oKTivog R TR ——
180
Eupodov kvrxiikod touéa R’
u° (o¢ koklo axtivag R) I
—aR’
2

Eufadov koklikov touéa o
rad (o€ kbxlo axtivag R) | p2 #
360

. Me paon to mopoaxdtw cynuo xopoxty-

piote w¢ owotn (X) i Adbog (A) kabsuid.
OO0 TIG TOPOKATW LOOTNTES KOL QITIOLOYH -
OTE TNV ATOVTHON 0OG.

i) (OAB) = (0Or4) Oz 0OA
i) (OBI) = (OA4) Oz 0OA
iii) (OBI) = 2(OAB) Oz OA
iv) (OA4) = 2(0AB) O OA
V) g =g 0xr OA
vi) AB =) X 0OA

. 270 TOPOKGTW CYNUO DTCPYOVY ODO OUO-

kevTpol kvklol ue aktivesc OF = R kai
04 = 2R. Xopaxtypiote w¢ owoth (X) 1
Adbog (A1) kabeud amo g TopokdTw 160-
THTES KO OITIOLOYNOTE THV OTAVTHON GOG.

i) Ly=1L; Ux OA
il) &@ZEE‘Z 0z LIA
i) Ug=20g Oz OA

iv) (ABZE)=(4eH) [ [OA

Aoknoels Epnédwons

1. Aiverou kdrhog (O, R) kar 1comhevpo tpi-
yovo gyyeypouuévo o avtov. No ppelei
70 EUPAIOV TOD EYYEYPOLUEVOD KDKAOD TOD
PIYDOVO.

2. Aivetar ktrhoc (K) kau ©6éo tov AB = 60
Av 70 160 AB Exel unrog 4w cm, va fpei-
7€ 70 EUPadov tov kvxiov (K).

3. Aivetou 10omhevpo tpiywvo ABI whevpas
o. I'papovue ta 100 twv KdKAWY (A4, @),
(B, a) kau (I a) mov mepiéyoviar otig yo-
viec A, B kou I avtiotorya. No. vwoloyioe-
7€ WG GUVEPTNGN TO O THYV TEPIUETPO KO
70 EUPOOOV TOV KOUTOAOYPOLULOD TPIYD-
vov ABI

4. 210 dimdovo [T
oxnua Eyet A r
oyxeolaotel
éva nuikd- M
KAlo draué-
pov AB = AUO R B
2R ko1 eéw-

K

W3

TEPIKAL TOV TO.
oo nuikdrlio pe oroustpovg OA, AA, A"
ko1 I'B. Av (1), (1s), (1) eivor to ufada
TV IOV TYHUOTICOUEVDV UNVICKODV KOl
() 70 EUPadOV TOv NUIKVKAIOV, VO, OTOJEL-
ete 0 (1) + (1) + () + (1) = (ABIA).
5. Tpeig ioor kdxAot axtivag R epantovial
eCwtepird avd ovo oto onueio. A, B kai
I’ No fpeite v mepiuetpo ko to gufo-
00V 10V KouUTvIOYpoyov tpiywvov ABI]
w¢ ovvaptnon Tov R.

Anodeiktikés AOKNOEIS

1. Aiverou korlog (O, R) kot axtive, tov OA.
2y mpoéxtaon s OA mpog to A maip-
vovue onueio B, dote OA = AB. Av BI &i-
V0L TO EPOTTOUEVO TUNLO, TOD GYETOL OO
70 B mpog tov kdKlo, va Ppeite v wepi-
HETPO KOL TO EUPAIOV TOD ULKTOYPOUUOD
p1ycovov ABI
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2. Aivetau tetpaywvo ABIA A A
TAEVPAS a Ko Ta TOL0 BA
kaw A tov kbidwv (4, o)
ka1 (4, a) avtiotorya. Na
Ppebei 1o eufadov too
YPOUUOCKIOAGUEVOD 1é- B r
POVG TOV TETPAYDVOD.

3. Avo ioo1 kvKlot axtivag R Eyovv didxe-

vIpo ion ue RV2. Na Ppebei 1o sufiadov
70V KOIVOD TODG UEPOVG.

4. Aivetou éva nuikdriio orouétpov AB kou
0TO E0MTEPIKO TOV TO, NUIKOKALAL OLOLE-
wwv Al ko1 I'B, orov I” onueio ¢ oio-
uétpov AB. H xabetog g AB oto I té-
LVEL TO 0pyiKo Nukvklio oo A. No omo-
ogilete Ot 10 EUPAOOV TOV YwPIov TOV TTE-
pirietetar petald twv IOV NuUIKDKAIWY
(apfniog Tov Apyyuion) civol ico ue to
gufadov tov kdrlov drauétpoo I'A.

5. Aiverau kbichoc (O, R) kau w60 oo AB = 60°.
Na. ppebei to eufodov tov eyyeypopuévon
KkbKlov aTOV KUKIIKG Topén OAB.

LUvOeta Bépata

1. Eorw tpiywvo ABI eyyeypouuévo oe k-
xkAo (O, R). O1 whevpéc AB ko BI eivou
oVTIGTOLYO. TAEVPES KOWVOVIKOD EC0y@VOD

Kal LOOTAEVPOD TPLYWDOVOD EYYEYPOUUEVOD
otov kvklo. No. vmoroyiohovv:
i) 7o unkog ¢ mhevpdg Al
ii) 0 Aoyog twv eufodmv Tov TPIYOVOD
ABI kou tov xvxlov (O, R)

iii) 70 gUPadOV TV TPIWV KOKAIKWDV TUN-
Hatwv wov opilovial amo Tig TAED-
péc Tov tp1yavov ABI kou wepiéyo-
VIO OTIG OVTIOTOLYES KUPTES YWIVIES.

. Aivetou kdxdog (O, R). Me xévipo toyaio

ONUELO TOV KA1 OKTIVO, TNV TAEVPA TOV TE-
TPAYDVOV TOV EYYEYPOLUEVOD OE ADTOV,
ypapovue kvkio. No. fpebei to sufodov
TOV KOLVOD UEPOVS TV ODO KVKALKWV Ol-
OKWV.

. dvo ioo1 kbxAor oxtivog R Eyovv didxe-

vipo ion ue R J3. Na Ppeite, ws ovvdp-
™mon tov R, 10 gufadov tov korvod tovg
UEPOVG.

. Aivetou kvkdog (O, R) kou pio d16uetpog

00 AB. Me xévipo to uéoo I 100 €vog
nuikvriov xoi oxtiva T4 ypopooue ko-
1Ao, 0 omoiog opilel ue to alio nuidrAio
10V unvioko, éotw . No arwodeilete ot 10
P ooV Tov 1 100vTOL UHE TO EUPOOOY TOD
p1ywvov ABI!

1. Kavoviko elayawvo ABIAEZ eivou eyyeypou-
uévo oe kokio (O, R) kou éorw K, A, M, N,
P, X 10 péoo. tov mhevpav ov.
i) Na omooeilere 611 to KAMNPX eivau
Kavoviko eéaywvo ue kévepo o O.

ii) No amodeilete Ot
3
(KAMNPY) = ” (ABIAEZ).

iii) Na fpebei, wg avvdptnon tov R, to
HITKOG TOV EYYEYPOUUEVOD KDKAOD OTO
KAMNPZX.

2. Eotw kdklog (O, R) kai uio yopdon tov
AB = A,. Av o kvxiog (O, a,) téuver tig
oxtiveg OA kou OB ora A' kou B' avtiotor-
X0, VO. aTOEILETE OTL

i) T0 €UPAIOV € TOV UIKTOYPOLUOD TE-
omievpov ABB'A" (ue 000 mlevpég

10&0) 1000T00 UE TO EUPAOOV TOV KO-
wAikod touéo OA'B' kau

.. 2

ii) 2ve =mR".

. Me fpaoeig tic mhevpég evog v-ymvov kai

070 eEMTEPIKO TOV KATO.TKEDALOVUE V Op-
Ooydrvia e 1o 1010 Dyog v. Zvvoéovue TIc
eCTepikes TAeVPEC TOVG e TOL0 KOKAWY
O YPAPOVUE UE KEVTPO. TIC KOPVPES KL
oxtivo. v. No. fpebei o dbpoiouo twv gu-
Ladov twv v KokAK®V TOuEDY TOD TyN-
uatidovro.

. 2T0 E0MTEPIKO TETPOLYDVOV YPOPOVUE TEO-

0EPIS [00VS KDKAODG TTOD EQATTOVTAL LiE-
70¢0 TOVS ECOTEPIKG, KL EQPATTOVIOL TV
TAEVLPAV TOV TETPAYDVOV. Naw VT0L0YI-
00¢l, ¢ ovVAPTNON THS TAEVPAS O TOV TE-
POYWVOL TO EUPAIOV TOD YWPLOD TOV TEE-
PIKAEIETOL ATTO TOVS TEOTEPIS KOKAOVG.
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5. 210 kvklixo oixomedo oxtivac R = 40m,

TOV TOPOKATO GYHUOTOS, TO EYYEYPOUUEVO
TETPAYDVO EXEL TO UEYLOTO OVVATO EULOOOV
KO TIPOKELTOL VO. TAAKOTTPWOEL. 2T0. Té00E-
po. KorAika. quiuazo. Oo. tomoBetnBodv 100-
PIOUES KOKAIKES YAGOTPES UE TO UEYITTO V-
Voo eufiadov exiong, eva to vwoloiro Oo.
utevlel pe yrolov. No fpebet 1o sufadov:
i) Tov uépovg mov Oa whaxootpwei,
ii) Tov uépovg wov o kaldmrovy o1 YAG-
OTPES,
iii) Tov uépovg mov Oa. puTevbet e Yo lov.

. 210 O1mAavo oynuo to [

TETPAYDVO ExEL TAEVPD, ?/ \%
o=50m.
No ppebei: i) to eufa- %\ /g
00V TOV EYYEYPOUUEVOD -
KOKAOU, ii) T0 gUP OOV KOBEVOS 0O TOVG
TE0TEPIS KOKAODS TTOV EYATTOVIOL EGTE-
PLKG TOV TETPAYOVOD KOl ECOTEPIKT, TOD
EYYEYPOLUEVOD KDKAOD.

. Na ppebei n wikpotepn ywvia wov cynua-
TI{OVV 01 TPOEKTATELS TV TAEVPDV EVOS
KOVOVIKOD OEKATEVTOYDVOU.

. Ocwpodue nuikdxlio orouétpov AB Kai
onueio e I Metofintny nuievOeio I'x
kaletn oty AB téuver to nuikdriio oto
onueio 2. Ilovw oty I'x waipvovue onueio
M, wote vo. 1oyder AM® = 2457 ko pé-
povue evbeia kabetn oty AM oto M, mwov
éuver ™y poéktach e AB oo A. Tote

i) va omodeiete ot1 AA = 2AB,

ii) va fpeite 10 YewUETPIKO TOTO TOV 0N~
ueiov M, kaOag n nuicvbeio I'x peta-
Pailerau,

iii) va amodEileTe 0TI TO URKOS TS VPO~
Ung mov ypaget o M 10odtal ue to
UIKOS TOD HUIKVKALIOD O104ETpov AB.

9. Aivetar quirdriio drouétpov BOI = 2R,

iii) Eotw E E, 10 euf0dd tov uEYIoTmv

10. 4v0 ioot kdxAor ue kévipo. O ko O' ovti-

iii) (OAB) + (O'AB') = (KBB'), 6mov K

iv) 10 eufadov & Tov KOUTVLAGYPOLLOD

METPHIH KYKAOY

wyaio onueio Tov A kot o uéco A tov 0-
fov BA.

i) Av g, &, eival to gufadd twv K-
KAV TUNUATOY TV Yopdav Al
AB avtiotoyya, vo amwodeilete 0Tl
e, — &, = (OI'4), émov (OI'4) 10 euu-
L0606V Tov KokAiKoD Topéa (1 or ).

ii) No amodeilete O0t1 0 UéYI0TOC KOKAOG
OV EYYPOPETAL GTO KOKAIKO TUIUO.
xopong Al (oniaon Ppioketor oto
EOMTEPIKO TOV KOKAIKOD TUNUOATOS
Kal EQATTETOL 0TO TOCO Kal T YOp-
0n), eival avTOS TOV EPATTETOL TTO
Héoo ¢ yopong Al

KOKA@V TV EYYEYPOUUEVDV GTO. KO-
whika tunuozo yopowv Al AB avti-
oroya,

7R’
o) No arodeiéete on E, + E, < 7

) Av BA=1 20°, va amodeilete 011
R’
E, + (7+4\/§)E2 = e

oroiyo. epdrroviol eCwtepikd oo A. Dé-
pove ovo oxtives OB ka1 O'B’ mopalin-
Ae¢ uetald Tovg Kol oTo 1010 NUIETITENO
w¢ mpog v O0'. Karaokevalovue eCw-
TEPIKA OO TOVS ODO KOKAOVS TO NuIKD-
w10 drouétpov BB'. Na amodeilere oti:

i) (OAB) = (OB”ZQ omov A' 1o avtidia-
uetpiko tov A otov O,

ii) (OAB) + (O'AB') = (0'AA4),
70 uéoo tov BB,

OYNUOTOC UE TAEVPES T TOCO. AB,
BB' kau AB' eivau ioo pe 0 gufadov
00 apalinloypduuov OBB'O'. Av
ta B, B' kivovvial mavw otovg Ko-
Klovg, wote o1 aktivec OB kai O'B’
Vo, OLOTNPODY TIC OPYIKES 10LOTHTEG,
o€ moia. Béan twv B, B' 1o gufadov &
yivetal UEYIoTO;
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Ta pyn emAUCIpa YEWHETPIKA
npofAnpata tns apxaidétntas

Tov 50 at. datvndOnkav oy apyaioc EALGSO
Tpio TpoPAnHoTe IOV EUEALE VO YIVOUV TOGTYV®-
ota. [Ipoxettar yio 1o TpOPANUA ToV dtmhocio-
GOV TOV KVLPOL, TNG TPLYOTOUNGNG YOVING KOt
TOV TETPUYOVIGHOD TOV KOKAOV. H 1oTopia TV
TPOPANUATOV AVTAOV Elval TOAD HeYAAN. Apkel
Vo oKeQTEL Koveilg 6TL Ta 30 TPpdTA AVON KOV
oTIG apyEG LOVOV TOV TTEPAGUEVOD OOV, EVE TO
Tpito ot AN Tov. ATodelyOnKke OTL Kou Ta Tpiat
mpofAnpoTa dev €ivorl EMAVGIUO LE TO, LEGO, TTOV
opifovral ota «Ztoryeion Tov EukAeidn, oniaodn
pe Kovova ko dtaprtn. H wotopikn onpacio ow-
TOV TV TpofAnudtov cuvictatol 6To 6Tl TaV
01 TPMTEG OMOdEIEELG U] EXAVGILOTNTOG GTO
podnpotuicd. Amodeiydnke OTL 0pIGUEVES KOTO-
OKEVEC NTOV 0.dVVATOV VO, TPoyLatomombodv pe
oplopéva GO (TOV Kovova Kot To Stafrtn).

O duthaolacpog Tov kOPov. Av cupporicovpe
UE o TNV akUn evog kOPBov, TOTE TO TPOPANLA
TOV JTANGIAGHOV TOV KOPOL GUVIGTATAL GTO VA
Bpebei n axun kOPov oL Va £yl OYKO SITAUGLO
arod 1o dedopévo kO Po, dnAadn (nteiton vo Ppedet
10 péyedog X, yia To omoio va wydet x° = 20’ H
TPOEAEVOT| TOV TTPOPANLOTOG OEV EIVOL IGTOPIKE
eEaxpPopévn. Zopeava pe Evav OpvAo Tov avo-
eépet o [Thovtapyoc, To TpdPAnua 1€0n ot éva
XPNOUO TOV ATOLTOVGE AO TOVG KATOTKOVG TNG
ANLov va SIMA0GLAc0VY T0 POUO TOL ATOA®VOL
TPOKEWEVOL VO GTAUOTNOEL 1] ETONUiC TOV Eiye
eEomiwOel oto vnoi. [ avtd ovopdleton ko A7-
Ao pofinuo. O TPMOTOG TOL TO PEAETNGE TOV O
Inmoxpdng o Xiog, mTov To aviyoye otV g0peEST
500 pHES®V avaldy@V e cLVEYT AvaAOYio LETO-
&V V0 doopévav peyebmv, dNhadn oty 0peo
dvo peyedav X, y, TETO1OV, OGTE e xr-r
x y Za
Apyodtepa, o Apyvtag o Tapavtivog £de1&e 0TL TO
péyebog x pmopel va Ppebei wg Topn, EvOg KdVOL,
£VOG KUAMVOPOL KOl TNG EMPAVELOG TOV AapPd-
VETOL A0 TNV TEPLGTPOPT| LG TEPLPEPELNG TTEPT
TNV EQATTOUEVT TNG, ONA. TNG EMPAVELNG «KPi-
kov» (torus) pundevikov avoiypuatog. H Avon tov
Apybto amodeikvoe v Hrapén dVo pHEcwV ava-
MOy peta&d 600 owwvonmote peyedmv, ®otdco
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N 1€B0SOG oV EEPevye amd o Kabiepopéva LEca
TOL KOvOvVa Kot Tov dtofnn.

Ot petayevéotepeg ovalnTnoES GTPAPNKOY GTNV
€0PEON EVOAALUKTIKOV TPOTMOV KOTAOKELNG TOV
LEG®V aVOAOYOV TV dVO dESOUEVOV LEYEDDY
OV OTTALTOVVTOL Ao TNV ovaloyia Tov Inmokpd-
™m:

oy = x” xou xy =a(2a) ﬁy2 = (2o)x

H xotaokeun 1oV GUVTETAYUEVOV TOL GNUEIOD
TOUNG TOV dV0 OVTOV YEOUETPIKOV TOT®V JiVEL
N Aon tov TpofAnpatoc. Opwg n perétn té-
TOW®V TOT®V eV NTaV OmAD TPAYLLOL GTV OPYOiL-
omra. [lpdta an’ Ao Enpene va amoderybel 0Tt
01 TOTOL OV TOl TV GUVEYELG KAUTOAES, TPOKEL-
LEVOL Vo LA GOV pE Yo onpeio Topng. Movov o
Mévarypog (de0TepO MUGL TOL 40V aL.) PTOPECE
VO TOPOGTNGEL TOVS TOTOVG QVTOVG OG EMITEDES
TOpEG KOVOV €K TePLoTpoens. Eival mbavo o
GTEPEOUETPIKOG OV TOC TPOGIIOPIGHOG TOV OTUUEL-
0L TOUNG, OTIMG Kol 6TV TEpinTom Tov Apyvta,
va énaile poAo amddEENG TNG VTTOPENG Kol TNG
GUVEYELNG TV VIO PEAETT) YEOUETPIKDV TOTMV.
Ot apyaiot EMAnveg avtipetdmicoy 1o TpoBan-
Lo TOV SITAAGLAG LoD TOV KVBOV amd S1apopeg
okomiég. O Evtoxiog avapépetl mepi tig 12 mpotet-
VOUEVEG AOGELG. ATIO TIG ADGELG AVTEG OPICUEVEG
etvon pnyovikég, 6mwg m.y. tov EpatocsOévn (3o¢
ol w.X.) Tov mpayuatonoleiton pe  Pondeta
€VOG UNYAVIKOD 0pYAvVOL, TOV «UEGOAGBOVY, N
N Aomn mov arwodideton otov [TAdtwva. AAreg
TEAL YIVOVTOL LE TNV EICAYOYT VEOV KOUTVADV,
OT®G 01 AVGELG TOV AloKAN Kot Tov Nikopundn,
OV TTPOYUOTOTOLOVVTAL LE TN Pondeta TV Qe-
POVOUOV KOUTVAGV. TTdvTmg puéypt tnv emoyn
tov EvkAeidn (téAn tov 4ov ot.) mTpémel va elye
edpowbei n memoidnon 611 10 TPOPANHA TOV O1-
TAOGLOGLOV TOV KVPOV deV €ivol ETAVGILO pE
Kavova, katl 6. H tpdtn tpoonddeio va
amodeydei n U EMAVGILOTNTO TG EOIKNG TTEPi-
ntwong Kupkic eéicmong x° + 2x° + 10x = 20,
pe tn Pondelo TOV TETPUYOVIKGOV 0pPHTOV TOV
BifAiov X tov «Ztotyeiovy» tov Eukieidn, €yt-
ve amd 10 Agovapdo g [Tiag. Metd amd avtov
TEPAGAV TETPAKOGLO TEPITOV YPOVIOL LEYPL TOV
0 NTeKAPT Vo SLOTVTDOGEL TO YEVIKO KPLITHPLO
emoOTNTAG Log KVPikng e&icwong: ot pileg
pog KuPikng e&locwong e pnTovS GUVTEAEGTEG
UTOPOVV VO KOTOGKEVAGHOUV [Le KOVOVA KoL
P, otav n e&lowon givar avoymyun, om-
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Aadn €xel tovAdyiotov pio pntn pia (o Ntekdapt
vrébete 0TL OAeG o1 pileg sivon Tpaypatikég). To
1637 dwtdnmoe v vTdbecT OTL 1] KATOCKELN
TUNHOTOG {60V e 3/5, dMAadn TG AVong TG
eliowong x’ =20’ v a = 1, Sev eivan dvvati pe
Kovova Ko Stoprtn. Opmg ) pn emivcipnotnTa
TOV TTPOPANUATOG TOV SMAACIAGHOD TOV KOOV
pe kavéova ko dtafnrn anédei&e to 1837 o 11.
Bavtoel (Pierre Laurent Wantzell, 1814-1848).
H tprrotopnon yoviag. 1o npopfinua avtd On-
teiton va dapedel pia yovia o tpia ioa pépn.
YUVOQOGUEVEG e TN AV TOV TPOPALATOG
aVTOV givot 1 epappoyn amd Tov Apynon g
neBod0v ™G vedons Kal M EIGOYMYN HING VEOS
KOUTOANG, NG tetpaywvitovoas. H pébodog g
vevong cuviotatal 6Ty Totobétnon evog evbv-
YPOULOV TUNHOTOG OPIOUEVOL UKOVG HETAED
300 0EG0UEVOV YPOUUDV TG, DGTE TO (KPOL TOV
VOVYPUULLOL TUALOTOG VO, BpioKOVTOL TAV® GTIg
YPOULES Ko TO {510 TO TUNUA 1) 1] TPOEKTAGT] TOL
va S1EPYETOL Ao OEOOUEVO o UEio.

Ot dedopéveg ypappég mov e&€talov ot apyaiot
veouétpeg Ntav cuvnBwe M gvbeia Kot 1 TEPLPE-
peto. Qo1O6G0, av Eva TPOPAN I ADVETAL PE T
néBodo NG vevong, TOTE 1 UGN TOL TPOPAN Lo~
TOG TOPAPEVEL 0CAPNG. AV TO VOVYPUUUO TUN IO
KIWVEITOL £TO1 MOTE TO VA AKPO TOV Vo BpiokeTan
ot pio amwd TiG OESOUEVES YPOULLUES, EVA 1) TPO-
£€Ktaon tov diépyeton amd to dedopévo onpelo,
T61E TO deVTEPO dikpo OB ypduyetl kapmoin (K). H
gpoppoyn g HebBodov g vevong 100dVVaLET
LLE TNV EVPEGN TOL GNUEIOL TOUNG TNG KOAUTOANG
(K) pe tn devtepn dedopévn ypopuu. Opwmg n
néB0d0g g vehong dev divel Kapd TAnpopopio
vt @Oon ¢ kaumving (K), n onoio pmopset
VoL gtvor oA, 1 apKeTA TOAVTAOKN. Towg yio To
AOYO0 LT 01 apYOiol YEMUETPES ATEPEVYOV TN
uébodo avt.

Yxnua 1

H tpiyotounon yoviag pe tn pébodo g veo-
ong yivetal og e&ng: 'Eoto 1 yovia ABI = 3¢
(oy.1) mov mpénet va. Swopebel og tpia ioo puép.
Ipaeovpe koxho kévipov B, kot mpogkteivov-
pe v AB mpog v GAAN peptd amd To KEVIPO

METPHIH KYKAOY

B. Meta&b g evbeiog BE kot tov kdKAov 10-
noBetovpe to TN EZ unkovg R, éto1 wote
1 TPOEKTOGT TOV Vo, diEpyeTal amd to onueio I
(to onpeio toung g mhevpdc BIT pe tov kOKA0).
Tote ZEA = 1/3 TBA.

Tov 50 ot n.X. o In-

niog o HAglog e1om-

YOYE HE KIVNUOTIKO
oplopo pio véa Ko-
UTOAN, TNV OoToia 0
Adumvitc ovopace
apydtepa TETPAY -
vitovoa. Eotm 6t to (0)
tpfipato OA kot AB
(Zyx. 2) apyilovv va

Kwvovvtot tovtdypova, ®ote 10 OA vo meptoTpé-
oetal tepl T0 O OpOOPOPOA KATA TN POPY TOV
JEIKTM®V TOV MPoroyiov Kol To AB va katépyeton
OLLOLOLLOPPOL TOPUUEVOVTAG TAPGAANAO TPOC TOV
€0VTO TOV, UEYPLG OTOV TOL SVO TUNUOTO VOL KOTOL-
méovv ot Béom OI Tavtdypova. O YemUETPIKOG
110G TV onpeimv Toung M tev dvo Tunpdtov
ypdoet v TeTpay@vilonsa. Ao ToV OpIGHO TNG
KOUTTOANG TPOKVTTEL APESO OTL O1 TETOYUEVES TNG
KOPTOANG fval ovaAOYES TV aVTIoTO®V YOVI-
oV yy, = 0:9,. Me m Bonfsia g idtog Kopmd-
¢ umopel va. ABet kot To TpOPAN L. TOV TETPOL-
yovicopov tov kikAov. Tov 100 at. o Gapmrit [pmy
Kovppa otnv mpaypateio tov «Awaipeon g
opOng yoviag og tpia ica pLEPT», akorlovbmvTog
TNV TopAdocn Tov Apytnidn, avéyetl To TpoPAn-
Lo o€ KOTOoKeLN He T Ponfeto tng vedong. X
pecalovikn Apapikn ypappateio exiyeipeiton
1N GVVIEGT] TOV TPOPAUOTOC TG TPLYOTOUNGNG
yoviag pe v dAyefpa kol TNV Tpry@voueTpioL.
To 150 a1 0 aA-Kaoi oty amorecbeica «I1pay-
poteio tept xopdNg Kot UITOVOL» TPOTEIVEL Lo
TPOTOHTLN Avadpopukn pEBodo yio T Adon g
e&lomong g TPYOTOUN oG YOVIAG, dSNA. TG K-
Buchic eElomong TS popeRg X° + q = px, Omov
X =nue, p=3/4, q=(1/4p3¢. H pébodog tov
ar-Kaoi pog etvat yvoot) and v «Ipaypa-
teio Tov aA-Povpd (140¢-150¢ a.) ko tar oyOAL0
tov Mipit Toghepni 6Tovg 0oTPOoVOUIKOHS TTiva-
Keg Tov OVAOVYKUTEK.

/N
A

r

Y10 éAn Tov 160V at. o @. Bt 610 «Zvuminpm-
pa g lewpetpiogy anédeié&e 6t M Avon oroloo-
onmote KuPikng eElcmong odnyel gite og vevion
elte o€ TpLYoTOUNON YoVviag, kol pe T fondea
TPIYOVOUETPIKOV HEGOV BpNKe TN AVGN TNG KL-

251




EYKANEIAEIA

rrEQMETPIA

Bung e€lowong ot AEYOUEVT] UM OVOLYDYLUT
nepintoon (0 6pog avTog 16N ONKE Amd TOV
Kapvtdvo yio vo, vmodnAdoet Ty mepintwor mov
N KuPn e&lowon €xel TPES TPAYLOTIKESG AVGELG
oL gpeavifovtal g aBpotopa 1 S10popd TV
aplOpdv Tov ofuepa ovopdlovpe pyoducong).
O Bt yvopile emiong tig ahyePpicés eElomoelg
OV OVTIGTOLYOVV G711 Slaipeon yoviag Oyl Lovo
o¢ tpio, 0ALG Kol oe TEVTE N EMTA io0 pEPT.
[Mpdtog o Ntekdpt 10 1637 e&éppoace T yvo-
pn 0Tt 0 Kavovag kot 0 dtafnng eivort avemopkn
Yo T ADOT) TOV TPOPAOTOG AVTOD GTN YEVIKN
nepintmon. Ouwg ohokAnpopévn amddeién e
vd0eong tov Ntekdpt d60nke poévov to 1837
an6 tov I1. Bavtoel.

O teTpayoviepnoc Tov Kokrov. To TpoPAnpa
TOV TETPOYDOVIGHOV TOL KUKAOV GUVIGTOTOL GTIV
KOTOOKEVT] TETPOYDVOV 1G0dVVOLOV LE OEOUE-
vo KOKAO. AV TO TPOPANHA TOV SITAUGLOGLOV
TOV KOPOL Kot TG TPLYOTOUNGNG YOVING avaye-
Tol 6€ TpOPAnpa Aong kuPikng e&licwong, to
TPOPANLLOL TOV TETPAYOVIGHOD TOV KUKAOL OVEL-
YETOL GTNV KOTAOKELT] EVOG TUUATOG 160V HE
7. O Inmokpdng o Xiog mpoomddnce va Adoet
7O TTPOPANO VT LE TOV TETPAYDOVIGUO UNVi-
okwv. O Itrokpdtng fpnke tpio €idn €010V
unvickwv. ‘Evog amd avtovg gival o pnvickog
OV TTEPIKAELETON OO TO TETAPTOKVKALO BAT kot
TOV MKVKAIOL e dtdpeTpo T yopdn Al (oy.3).
To gpuPfadov tov punviokov avtod givat i6o pe 10
eupaddv tov Tprydvov ABT. H otopia tov pnvi-
oKV gtvar apretd peyain. To 1840 o Kidovlev
Bpnike dAlovg 600 pnviokovg, oA To 1930-40
ot Pdoot padnpotikoi N.I. Togpumotaptoe kot
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0 A.B. Ntopovtvoo,
APNOULOTOUDVTOS [LE-
06d0v¢ ¢ Bempiog
I'calovd, amnéder&ov
OTL VTLAPYOVV TEVTE
€101 unviockov aAid
KOVEVOG OEV TETPOY®-
viletl Tov KOKAO.

A R B

O tetpaymviopudg Tov KUKAOL glvol cuvvEa-
OUEVOG PE TNV aplBunTiKy eUon Tov apldpov
7. Baolopevog ot Bewpio TV avoroyidv Tov
Evdo&ov kat kavovtag xpron g pedosov g
e&avtinong o Apyunong oto £pyo tov «KHkAov
HETPTNOTY 0modEIKVIEL OTL TO EUPadOV KOKAOV
glvat 160dvvapo pe o euPadov opboydviov Tpt-
yovov, 1 pia kdbetog Tov onoiov givor n axtiva
NG TEPLPEPELOG KO 1) GAAN TO PUNKOG TNG TTEPL-
Qépetag. Avtd divet ) dvvatdtnta va avoyel
T0 TPOPANHO TOV TETPAYOVIGLOD TOL KOKAOV
GTNV EVPEGN TOL UNKOVG TNG TEPLPEPELOG. XTO
TéAN ToVv 180V at. o I. Adumept kar o A. Aeld-
vip anédeiéav 6Tl 0 T givor AppnTog. MOMG T0
1882 o Aivtepav (K.L.F. von Lindemann) kot o
2. Eppit (Charles Hermite, 1822-1901) anédet-
Eav 0T 0 ap1Bpdg T eivon vepPotikdc, dnA. dev
wKovormotel kapud ahyefpikn eElcmon pe aképat-
ov¢ ovvtereotéc. Katd cvvéneia, to mpdAnpa
TOV TETPAYOVIGLOV TOL KVKAOL OgV Umopel va
avaydei og olyePpin e&icwon). To Bedpnpo Tov
AVTELAY OTOSEIKVIEL TN U] EXAVGIUOTITA TOV
TPOPANLOTOC TOV TETPAYOVIGHOD TOV KOKAOL WE
Kavova Kot o Tn.




KE®OAAAIO 11. METPHZIH KYKAOY

METPHZH KYKAOY

— OAgg o1 mhevpég Ko o1 Yovieg Tov 10eG.

Eyypbyipo ko meptrypdyipo oe KOkAo

Eppadov kokhikot diokov: E =nR’

Eppadov kuihiucod topéa: (OAB) =

R
360

<
=
=
<
o
L
<
< LW , 1
o a,+—=R"E,=—Pa, P =v
% 2 5 P A,
c Kavovika 180° . 360°
< ToAdyva @, = , ¢, = 180° -
é AY
8 Kavovikd moAdywva pe to id1o mAnbog mhevpmv gival dpota
< v 3 4 6
=
< R/3 RV2 R
" R R+2 R3
2 2 2
Mnjkog kbkhov: L =2nR
R
Mrjkog t6Eov: £ = T _ oR
Korhog 180
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«d1adoyilouevog
Aaoxalocy
M. I'kazloovyg
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EYOEIEX KAI EMIMNEAA XTO XQPO

210 ke@Ailoto avtd divovrtal Bacikol opiopol kKot aSldUATE TOV SETOVV TN YEMUETPIO TOV
ADPOV Ko PEAETOVTOL PACIKES GYECELS LeTAED TV OePeEM®ODY GTOLXEI®V TOV YDPOV.

Maurits Cornelis Escher
/' (Olhavddg, 1898 - 1972),
«Kvfixn dwaipeon yawpoovy.

y:ﬁl.«
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IHMEIQXH

H ovouaoio evog emmédov ue to
YPOULO. T OEV TIPOKALEL aOYyYvON
YLOTL OO TO KELUEVO VIVETAL PO~
VENO OTI OVOPEPOUOOTE OE ETTI-
nedo kat oy1 orov apifud w. O
op1duog T ovviBag eupovietal
o€ GYETELS.

Im Eicaywyn

O ye®UETPIKOC YDPOG EYEL TPELS OAGTACELS, UNKOG, TAATOC
KoL VYog Kal ekteiveTon aneploplota o€ KaOe Katevhuvon,
EVD TO EMMEDO, TOV PEAETHGALE £0C TP, EYEL VO d10GTA-
oe1g. O yopog meptAapPavel Ospemdon Ye®UeTPIKE oTot Eln
—onueta, gvbeleg, eninedo— aALA Kol TLO TOADTAOKO GYY|-
pato, to omoio oynuatilovion amd ot 1 TUNHOTO OVTOV
Kot AEYOVTOL OTEPEG GYNULATA Y10, VO AVTIOICTEALOVTOL OTO
ta eninedo oynuota (oy.1). Eva oteped yempetpikod oynua
umopet va givol TENEPAGUEVO 1) ATEPLOPIGTO, VO, KOTOAOLL-
Bavel 6yko 1 Oyt (o%.2) kot va oynuatifetal amd TupaTo
eVOEIDV Kot EMIES®V 1N vaL givail akOpo To TePITAOKO. ZTal
emopeva ke@dioto o LEAETCOVE GYNIOTO TOV YDPOL KOl
T1G 110N TES TOVG. To GHVOLO OVTMV TV 1010THT®V AEYETOL
T'souetpio Tov Xopov | Lrepeouctpio. To oyfuato To0
YDPOV TOPIGTAVOVTOL GTO XOPTL Yio va vtoondeitat 1 po-
vtaoio pog. ‘Etot, 1o eminedo, wg amepltopiotn empdveta,
EVOD 0gV UTOPEL VO YOPEGEL GTNV ETMLPAVELL TOV YOPTLOV,
TOPLOTAVETOL LE EVOL TOPOUAANAOYPALLLLO, ONAAON LE Eval TTE-
TEPOGUEVO TUN O TOV KOt TO ovopdlovpe pe Eva amd to
televtaio Kpd Ypappote Tov aApapntov, T.y. T, G, T, KTA.
(e OeikTEC 1) TOVOLG EVOEYOUEVMG), TTOV CTLEIMVETOL GE pia
amd TIG YOVIEG TOL TOPUAANAOYPALLOV.

Emedn 1o eminedo ival vwochvoro tov ydpov, ot a&lo-
LLOLTOL TOV YDPOV TEPIAAUPAVOVTOL TO AEUDLOTA TG YEMLLE-
TPlog TOL EMTESOV KO EMOUEVAOC, Ol TTPOTAGELS TTOL 1GYVOVV
010 £ninedo 1oyvovV o€ KAbe emimedo Tov ydpov. [ToArég
WB1OTNTEG TOL YDOPOV TPOKLITOVV, AV BePrcOVUE TO YDOPO
®¢ EMEKTOOT TOL emMmESOL Kotd pio didotoon. [a moapd-
JELYLLO, 1) TPOTOOT): «OTO EMMEDO VILAPYOLY ATEIPES ELOEiEC
oV SEPYOVTOL 0o Eva onueion emekteiveton otV TPOHTACT):
«OTO YMOPO VILAPYOLV ATEPO EMITES QL TTOV d1EPYOVTOL OO piat
gvBeion. Avto yivetan dpesa eavepd av Bewpnoovie e Eva
eminedo (oy.3) gvbeieg mov diépyovtat omd to 1010 onueio Kot
petaxwn et To eminedo «mapdiinio otov ovtd Tovy. TotE,
ot evbeieg Ypapovv emimeda diepyodpeva amd tnv gvubeia Tov
YpdapeL To Koo onpeio TV evBeI®V Katd T petakivnon.

H mnpng kotavonon, U, g veng TV YEMUETPIKOV GTOL-
yelwv, 01 1010t TEG Kot 01 GYEGELS LETAED TOVG TPOKVITTOVY
EULEDO, OO TIG TTPOTAGELS TOV OUTOOEIKVOOVTOL GTOL EMOUEVAL.

¥10 oy.4 maploTaveTal éva eninedo mov cupPfolriletal pe To



KE®OAANAAIO 12. EYOEIEZ KAI ENINEAA XTO XQPO

ypéupa 6 Kot Téve ce ovtd £va onueio A ko pio evbeia €.
Av kot BAEmovpe éva memepacévo oynua, o Bempodpie To
eMINEdO WG AMEPIOPLOTY| EMPAVELQL.

Ol yeWUETPIKES KATAGKEVES GTO YMDPO EXOLV SLAPOPETIKN
Evvolo, otd VTNV TOV KOTAGKELMV 6TO £Mined0. EdM dev ev-
VOOVUE HOVO TIG KOTOOKEVEG YEMUETPIKAOV CYNUATOV LE TN
Bonbeta Tov Kavdva Kot Tov d1ofNTN, GALN KoL TOV TPOGO10-
PIGLO TOV CNUEL®Y TOV YOPOL MG TOUT YVOCTOV CYNUATOV,
.. TOUN 000 VOOV 1| TPLOV EMTEI®V, TOV TPOGOLOPIGHO
uag gvbeioc amd dvo yvootd onueio 1 g Toun 6v0 yvo-
OTOV EMITESMV Kot TOV KABOPIoHo VO eMmEIOV amd dVO
TepVOLEVEG VBeiec 1 e OTTOLOVONTTOTE GAAO TPOTTO Pmopel
va Tpocdtoptodel Eva eminedo. AnAadn, Lo KOTOGKEDT) GTO
YOPO lvar voytij dradikacia.

IXeukés Ofoels euBeIV Kal ENINESwWV OTO XWPO

EF¥] H évvoia tou enminédou
Kal o kabopiouods tou

Mia tpotapykn araitnon, n owoia kabopiletl tn BEom kot
™V OmapEn VG EMTEOOV GTO YEMUETPIKO YDPO, Elval TO
e€ng a&ilmpa:

Tpia onpeio wov dev givar cvvevdelakd opilovy éva po-
A, VadIKO emimedo.

Av A, B kot I' etvan tpiar un ovvevBetokd onpeia, tote avtd
opilovv povaduko eninedo (oy.5) kot Oa To cvpPorilovpe
ue (A, B, T).

Agydpoote emiong To ETOUEVO OEIDOUOTA.

Yg KGO emimedo vTapyovv TOVAA IGTOV TPia onueia pun
ovvev0eloKd.

Ynapyer TovAG)1oToV £va GNUELO TOV OEV UVI|KEL OE O€-
oopévo emimedo.

To onpeio Ko YeVIKOTEPA TOL GYNUOTO TOV OVI)KOLV GTO 1010
eninedo Aéyovtal covemineda.
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AZIQOMA IV

Avo onpeia evog emmédov opilovv gvbeia, Ta onpeia TG
07t010.g OVIJKOVV OTO ETITEDO.

AALot TpoTOL Yo Tov KaBoplopd ¢ B€ong evog emmESOV
07O Y®PO divovtar amd T1g akOAOVOES TPOTAGELS:

MPOTAZH I

Mia gv0cia kar £va onpeio, Tov dev avijkel otny gvbeia,
opilovv éva emimedo, 610 000 GVIIKOVV TO G UELO KoL 1)
gvleia.

Av B xan I" gtvan d0o dropopetikd onpeia ot docpévn evbeia
€ (0y.6), tote 0. onueia A, B kot I, og un ocvvevbeioxd, opi-
Couv éva emimedo (A, B, I') oto omoio avixovv 10 onueio A
kot 1 evbeia BI, apov dvo onpeia g gubeiog aviovy 6to
eninedo. To eninedo owtd eivan aveEaptnto amod 1o {evyog Twv
onueiov B ko I' mov enthéEape maveo oty vbeia €, 0101t av
B’ ko I efvan 800 dALa onueia g €, T0T€ TO eminedo (A, B,
I'") mepiéyer v evbeia €, dpa ko ta onpeio B ko I

To eninedo mov opileTon amd to onueio A kot v gvbeia &,
7oV dev mePLEYEL To A, cupPoriletar pe (g, A).

MPOTAZH II

Avo tepvopeveg gvleieg opilovv éva eminedo 6to omoio
OVI]KOLV.

‘Eoto A 10 K0vo onpeio Tov 000 TeUVOUEV®VY EVOEIDV € Kot
' (oy.7) xou B, ' onpeia tov evbeidv € ko &' avtictoryo.
Tote, Ta onueia A, B ko I' opifouv éva eninedo, oto omoio
avrovv ot gvbeieg € kot €'. To emimedo avtd dev e€aptdTan
and ta onueio B kot I 01011 av emiéovpe 600 dAla on-
ueia, o B’ kot I tov evbewmv € kot € avtiotoya, 1o eninedo
(A, B'T") mepiéyer tig evbeieg € xon €', dpa ko to onueio B
kot I Emopévag, to eninedo mov opiletot amd 600 tepvope-
veg evbeieg etvan Lovadko.

To eninedo mov opileTar amod Tic TEPVONEVESG EVOEiES €
Kot €' oopPorileran pe (&, €').

EnavaiapBdvovpe d® tov optopd TV mapaAAnAoy vdet-
@V, TOL GUVAVTICOUE GTN YEOUETPIO TOV EMTEIOV.
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12. EYOEIEX KAI ENINDEAA XZTO XQPO

Opiouods
Avo gvBgieg Aéyovtar mapaiinieg 6Tav givar ovvemi-
TEOES Kal O€V TERVOVTUL (0Y.8).

Apeom GLVETELD TOV OPIoHOD Eivatl TO akdAoVOO TOPIGLLOL:

Avo apdrinieg evbeieg opilovv éva eminedo, 610 0MOI0

OVIIKOLV.
E Epwtnhoeis Katavonons 3. Aivovroar 000 teuvoueves svleies € kot €'
> | 1. Tiemopdveia mopdyet pio svbeio wov oli- ka1 onueio A extog avtv. Tlog O eléy-
< oBoiver: Covue av to onueio A givoir onueio tov
é i) o€ 6bo mapdlinies evbeisc Kau eMTENOD (€, €'), OOV € Kat €' dvo TEUVO-
W ii) o¢ 000 TEUVOUEVES EVOETES, EKTOS TOV peveg evbeieg;
= Ko1vod tovg onueiov, liati eorpov- 4. Ti empaveio wopayet pio evbeio mov ot-
E LE TO KOWVO anueio; Epyetar omo yvawoto onueio A kot téuvel
g 2. lloiog eivai 0 YewUETPIKOS TOTOS TV EV- evleio g, mov dev mepigyel To onueio A.
Oercov mov opiloviar amo 0Do OLOPOPETIKG. 5. lloca eximeda opilovv tpio onueio Tov
ONUELD. VOGS KDKAOD; Ppioxovrar otny idia evbeio,

ANAKEOAAAIQXH

* 300 tepvoueveg evubeieg 1

* dVo mapdAinAeg svbeieg.

Mia gvbeia avikel o€ €va enimedo, av Kot LOVO av dVO CTUEIN TG OVIIKOLV GTO EMITEDO.
"Eva eninedo Bempeiton dedopévo, dtav divovton:
* 1pia onueia mov d¢ Ppiokovror otnyv id1a vbeia N

* uia gvBeia kot £va onpeio OV dEV AVNKEL G’ LTV 1|

B
A/ A r

1T,

11

Yxnua 9

EPE] ixeukés Oéoeis eubeiddv kai eninéSwv

P> Ixeukés Oéoels 6U0 ennédwv

AZIQOMA V

Ka0¢ eninedo yopiler Ta onueia Tov y®dpov, 1oV OEV 0vil-
KOVV € 0010, 6€ 000 mepLoyés Eves petalv Tovg.

Onwg eivatl yvootd, éva eninedo yopiletar and pio evbeio
TOV 0€ 0V0 NWETITEND TTOL £YOVV G TOWT TNV gVOeia avTY.
Kat’ avoroyia, o xdpog ympiletar amd éva eninedo, mov Aé-
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B

U

Yxnua 10

260

YeTOL apyiko exinedo (6).9), o 600 yuiyawpovs I1,, I1, mov
&xovv ¢ topun to eminedo avtd. Kabe 6vo onpeia mov dev
AVAKOLV 670 T Kot Bpickovtal oTov 1610 nuydpo opilovv
gvBvypappo Tupna Tov Ppicketor €€ oAOKAN POV GE OVTOV
TOV NUY®OPO, T.Y. TO TUHa AB (0%.9). Av éva onueio avrkel
OTOV £Vav NUY®PO Kot To dAL0 onpeio 6Tov GAAO, TOTE TO
evOVYpappo TUHA TOV 0pilovVy Ta 600 avTh onueio TEUVEL
T0 aPYIKO eMimedo o€ £va onpelo HeTaEd TV AkpmV Tov, T.Y.
to A" tépuverl to m 610 A (0%.9).

AZIQMA VI

Av 0v0 SLOKEKPLPEVO EMITED D £YOVV £va KOVO onueio,
T0TE TEPVOVTAL 6€ pia gvbeia, mov TEPLEYEL TO onpEio.

Opiopds |
AvO EMITEDO TOV OEV TEUVOVTUL AEYOVTOL TAPAIiNAa.

To a&iopa VI pog BePardverl 6Tt 600 enineda dev pmopel va
£xouvv éva Lovo koo onpeio. Av €xovv éva kotvo onpeio
Ba £yovv pia gvbeio ko mwov Ba diépyetor amd To onueio
avtd. Onwg Ba dode oTNV ETOUEVT TOPAYPOPO VITAPYOLV
emimedn Tov ogv £xovv kowvd onueio. Apa, 600 dPOPETIKA
emineda glte Téuvovtal o€ pia vbeia gite etvon TapdAinia.

» IxeuKés O€ocls euBeias Kal eninédou

I'vopiCovpe oM amd to a&iopa IV 411, av pia gvbeio Exet
Vo Kowvd onueia pe éva eminedo, TOTe N evbeio avikeL 6TO
eninedo. Emiong, av Osmpnioovpe dvo onueio A kot B tov
y®dpov ov PBpickovron ekatépwbev evog emumédov  (o.10),
n evBeio AB tépvel to m o€ éva povo onueio M peta&d tov
A kot B. A0t av 10 €teuve Gg VO onueia, TOtE N gvbeia
Oa avinke oto eminedo. Anradr|, vapyovv gvbeieg TOL YO-
pov oL £xovv éva Pdvo Kowd onueio pe KATOlo minedo.
To onpeio avtd Aéyetan eyueio touns g vbeiog Kot Tov
emmEOOL N fyvog G evbeiog 610 eminedo.

Téhog, 6mwe Ba dovE TOPAKAT®, VITAPYOVY EVLOEIEG TTOV dEV
&yovv koo onpeto pe kdmoto enimedo. o Tig evbeieg avTég
&yovpe Tov akdAovBo opiouo:

Opiopods i
Mia gv0sgio AéyeTan mapdiinin o€ éva gnimedo, av N
gvlsio ko To emimedo dgv £ovv KOvo onueio.
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e Tote ko 1o eminedo (oy.11) Aéyetar 6TL elvan mapdlinio

/ oty gvbsia.

Tnv mapoiiniia gv0eiog € kon emmEdov 7 TN cvpPo-
AMlovpe pe g//m.

» Ixeukés Oéoels SUo eubeiwv

I'vopilovpe oM 611 dvo gvbeieg ToL YOPOL pmopel va etvar
TOPAAANAEG ) TEUVOUEVEG. XTNV TOPAYPOPO CVTY OTTOJEL-
KvOETOL OTL VTLAPYOLY (EVYN EVOELDY OV BEV TEUVOVTAL, EVED
dev givo TapdAAnAec.

OEQPHMA

Av pia gvbeia € avnkel o éva eninedo m kot evbeia €
téuvel 1o T oto onueio H extdg g €, 10TE dev vIdpyet
eminedo mov va mepEyet TG evbeleg € Ko €.

€
HI
p= ‘Eoto 0t1 vrdpyet eninedo mov mepi€yet Tig evbeieg € kan €',
Ag (0%.12), Onhadn mepiéyetl Oha Ta onueia TG € Kot OAa Ta
onpeia g €'. Av A ko B glvat 600 dwapopetikd onpeio g
s - evbeiag € kot H, H' 000 drapopeticd onpeio g gubeiog €',

ta emineda (A, B, H) kot (A, B, H') 6a tavtilovtav pe to
eninedo n. Tote Opwc 1 gvbeia €' Ba eiye dvo kowvd onueia
ue to m, To. H xon H', mov givon dromo.

Anhadny, vtapyovv (ebyn evbeudY TOL YHOPOV TOL dEV V-
KoLV 670 1010 emimedo. [ T1¢ gvbeiec avTéG divovpe ToV
axo6Aovho oplopd:

-. .
. Opiouos il
€ ; Avo gvlgieg Aéyovtan acbufartes, av Ogv vapyEL Emi-
mapdAInAeg eSO TOV VU TEPLEYEL KO TIG HVO.
€ Teu . , . . , .
Enopévac, 600 drapopetikéc gubeieg Tov ydpov pmopet va
e, elval wapalinies, teuvoueves M| acvufates (oy.13).
TEUVOLLEVES
& NMAPATHPHZH
-y Omnag eivou yvwato, oto eninedo, omo onueio A extog evbeiog € omai-
d T00UE Vo, ayetal povaoikl] evbeio mapalinin oty e. Avti n mpotoon
10yVel kou ato yawpo. H povadikn wopdiinin atnv € omo to onueio
€' A Ppioketou oto eninedo (e, A). Kabe alin evleio wov digpyetar omo
acvpPareg 10 A Kou Téuvel o eminedo (g, A) eivar aoduforn ony €, abupwva
e 1o Osapnua.
—

261



EYKANEIAEIA

rrEQMETPIA

E Epwtnhoeis Katavonons 4. Aivovtar o1 teuvoueves evbeiec XOX' kau
s 1. Na avayvwpioete otnv aiBovoo dida- YOV ko evleia & acbuparty oe avtés. Av
< okoAlog: 1) 0vo vleiec mopaliniec Kot M wyaio onueio e & va fpeite my Toun
é 10 emtimedo mov avtés opilovv, ii) 6o ev- twv emméowv (M, X, X)) kow (M, 'V, V).
E 081,8 > repvoeves, o g,mngéo oV GUTEE | Ano&eiktkés AGKNTEIS
o opilovv ka1 va. fpeite drles evbeieg mava
T o a6, iii) dbo evbeiec actuPores ko va 1. No amodeilete ot eminedo kal KOKAOG,
ﬁ OlOTLOTOTETE OTL OEV VIOPYEL ETITEIO TOV OV 0EV AVIKEL O€ QVTO, £YOVY 0DO TO
< VoL TEPIEXEL KAl TIG OO Kal iv) Tpeig evbei- ToAD KOV onuEio.
&6 ava 000 aobufoTe. 2. Na amodeilere ot tpeig evbeieg: i) ov té-
2. Na ovayvawpioete otyv aifovoo, didocko- LVOVTaL ava. 000 Ywpic va. S1EpYoVIoL omo
Alog dvo emimeda: i) Teuvoueva, ii) mopal- 70 1010 ONUELD, TOTE EIVOL CUVETIMEDES, ii)
Ania. oV TEUVOVTAL aVa, 00O YWpPIgC Vo, Eival ov-
3. No avayvawpicete otnv aifovoo didacka- Vemimeoeg, T0Te J1EPYOVTOL Ao TO 1010 O1-
AMag d1dpopo. eximedo kot evbeieg: i) o ueio.
aVIKOVY O VT4, if) OV elvar TapaAinies | 3. Aivoviau Svo oobuporeg evleieg €, Kal &,
mPOS AVTA. 1} i) TOV T0L TE(VOLV. ovo onueia A ka1 B otnv €, ka1 dvo on-
Aokhoels EpnéSwons ueio F Kor A otny .. Na anqéez’éjsre ot o1
1. Na katookevaoete eveio mov O1Epye- cvbeieg Al wor BA eivar ootufores.
to1 amé otabepd onueio O kot téuver dvo | 4. Adivoviar téooepic evbeieg €, €, €3 K0l &,
otabBepéc aobufares evbeleg. 070 TIG OTOLES 01 €, KO &, EIVOL TOPAALN-
2. Aivoviai tpeic evbeiec aobufotec ava Aeg. No. kazrooxevdoete evbeio wov vo. Té-
0vo. Na kataockevdoete cvleio oo va UVEL KO TG TEOOEPIG.
TEVEL KOL TIG TPEIG. 5. No amodeilete ot av tpia eximeda Téuvo-
3. Na kozaokevdoete evleio. & ToL diEpyETAL VIOl ava 000, TOTE 01 TOUES TOVS OLEPYO-
oo onueio A kou téuver evbeia &' kot KO- VIaL omo T 1010 oNuELo 1] Elval Tapailn-
xlo (K) tov yawpoo. Aeg.

ANAKEDOAAAIQZIH

Avo erineda pumopet va £xovv:

1. tplo Kowvd onpeia, ondte TavtiCoval,

2. dVo pévo kowvd onpeia, omdte TEUVOVTOL KOtd TV €vBeia mov opilovv Ta HVO aVTA
onueia,

3. kavéva kovo onueio, omdTe elvar mapdAinia.

Edv dvo ermimeda £xovv £va Kowvo onpeio, tote TEUVOVTOL o€ i vBeia Tov TEPVEEL OO

avTo.

Avo gvBeieg TOV YOPOL PTOPEL VAL

1. Tovtifovtol av €govv 00O KOvd onueio.

Téuvovtan av £xovv éva kowvd onueio. Tote opilovv Eva eminedo 6TO 0TOI0 OVIKOVV.

Eivon mopaiinieg. Tote opilovv éva eminedo 6to omoio aviKouy.

Eivon acopPateg. Agv €govv kovd onpeio ko dev givar mapdiiniec. Tote dev vdpyet

EMIMESO TTOV VL TIG TEPLEYEL.

e
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H napadAnAia kai n kaBgtétnta oto xwWPOo

EFXA Eu6cies kai enineba napaddnda -
Oswpnpua tou Oafn

» Mapaddndia euBeias kair eninédou

To emopevo Bedpnua Pefoardvel v VIapén evbeldV TOL
etvon mopdAAnAeg o€ €va eminedo Kot amoTeELEl KPLTHPLO TNG
moparinAiog evbelag Kot emmédov.

OEQPHMA |

Av pio gvbeio €' etvou TopdAANAn og pia vbeio € evog emuté-
d0V Tt Kot OgV aVKEL 6€ aTo, TOTE Eivor TapdAANAN GTO 7.

T . Oewpovpe 600 TapdAinAeg evbeieg € kot €' ko 7w Eva emime-
d0 oV TEPLEYEL TNV € Ko Oyt Vv €'. Ot TapdAinieg gvbeieg
& e xou €' (0y.14), opiCovv 10 eminedo (g, €'). Ta kowvd onueia
TV emmédV T Kot (&, €') eivan ta onpeia g evbeiog €. Av
n evbeia €' £tepve 10 eminedo m, Oa T0 Etepve o€ onueio g
evBelag €, emopévag ot evbeieg € ko €' o Ba NTOV TOPAAAN-
Aeg, mov givor dTomo.

OEQPHMA I

Av emimedo © téuvel evbeia g, T0TE o TEUVEL KAOE gVOEin
TAPAAANAN GTNV €.

"Eocto A 10 xotvo onpeio ¢ € kot Tov T ko €' evbeia mapdd-
An oV € (oy.15). Ot gvbeieg € kot €' ¢ TapdAinies opi-
Covv eminedo t. Ta enimeda w Ko T Exovv €va Kowd onueio,
t0 A, dpa téuvovtal kKatd pia evbeio & H gvbeia & avrket
0TO EMIMEDO T TOV TOPAAANAWV ELOEIOV Kl TEUVEL TNV &€,
dpa Bo épvel kot v €' o€ éva onueio B.

» MNapaddndia emnédwv

OEQPHMA 11|

Av 600 tepvopeves evbeieg € ko & etvon TapdAinieg oe va
eninedo 7, T0T€ 10 emMinedo (g, &) eivar TapdAinio 610 7.

Av ta 0vo enineda ' = (g,) Ko T (oy.16) elyav Kowd on-
ueio, tote B tépvovtay og pia evbeia ¢, ) omola pe ™ oepd
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/n\/ A
[

&
N
(e}
V

€

g Ba £tepve TOLAGYIGTOV pia oo Tig evbeieg € kat &, £0T®
mv €. (H dAAn pmopet va gtvon mapdAinin ot §). Tote Opwg
N evbeia € Ba Etepve ToO EMimedo T, TOL €ivan ATOTO.

MOPIZMATA

1) Amo onpeio extdc emmédov dyetot Lovadikd eminedo
ToapAAANLO G€ aLTo.
i1) Avo enimeda TapdAinia Tpog Tpito etvar Kot HETAED
TOVG TOPAAANAQL.

To Bedpnua M1 amwodetkvdetl tnv vYmapén TapdAAniov ent-
TEOWV KOl TOVTOYPOVA, JIVEL TPOTO KATAGKELNG EMTESOL T
oL O1épyetTal amd onueio A kot elvarl TapdAinio oe GALO.
To onueio A mpénet vo Bpioketat €KTOG TOV EMTESOL T AA-
Mog ot evbeieg € kot & Oa etvar gvbeieg Tov kot €161 TO
apaAAnio eninedo Oa tavtileTon pe to .

OEQPHMA IV

Av o ko T gtvon 600 TapdAAnAa enineda, TOTE KOOE EMine-
00 T OV TEUVEL TO Eva TEUVEL Kt TO AALO Kot 01 vBeieg
TOUNG €ival TopAAANAES HETOED TOVG.

"Eoctm 011 10 eminedo m (oy.17), tépvetl 10 o katd v gvbeia
€ Ko 0ev Tépvel 1o T. Tote 10 7 ko 10 T Oa etvon TopaAAN AL
Opwg 10 6, ®g mapdiinio cto T, Oa eivor TapdAinio Kot
OTO T, GOUP®VA LE TO TOPIGHO. 11), TOL elvar dromo. Emopé-
VOGS TO Tt TEUVEL KOt TO dALO kaTd pio evbeia &

O1 evBeieg € kou & sivar mapdAAnAeg, S10TL, av TEUVOVTAY, TOTE
To. enimeda T Ko T Oa elyay Koo omnpeio, Tov gival ATomo.

= Av e ko g givon 600 acOpfateg evbzicg, ToTE Mo

ol T1c £ Ko &' duépyeTor povadiké (evyog mapaiiniov £ g
E EMTESMV. €

< i A A’
2 Anoédei€n

Amo tuyaio onueio A g € eépovpe gubeia &//e’ kan
and tuyoio onueio A’ g &' pépovpe gvbeia &'//e

(0%.18). Ta enineda 6 = (&,§) ko 6= (¢,&') elvon ma- E/D/
paAANAa, Yol To Kabéva £xel 000 Tepvopeveg evbeieg
TapaAAnieg oto dAro. Eivor mpoeavég o1t ta enineda
6 ka1 ¢’ givon aveEaptnra Tov A Kot A', emopévmg givatl 1o povadikd (ebyog mopdi-
MAov emmédmv mov diEpyovTol amod TS acvuPotes gvbeieg € Kot € avticTorya.

&!
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OEQPHMA TOY ©6AAH

Av dvo acvufoatec evbeieg € kot & Téuvouv tpio TapdAin-
Ao eminedo T, ' Kou ' ota onueia A, A', A" ko B, B', B”
avtioTotya, TOTE 1oYVEL

AA" BB’

A'A" BB"’

dépovpe v evbeia AB” (oy.19), n omoia tépvel 10 enimedo
n’ oto onueio I. Tote, o1 tepvopeveg oto A gvbeieg € Kat
AB" opilovv eninedo mov tépvel o TapdAAnia enineda T’
Kol ' Kotd T1g mapdAinieg evbeiec A'T war A”B”. Ta tpi-
yova AA'T kot AA"B"” givan opota ko £xovpe:

AA’ AT

A’A"  TB”
Eniong, ot tepvopevec oto B” gvbeieg & ko AB” opilovv
eminedo, T0 0molo TEUVEL Ta EMIMES N T KOL 7' KOTA TIC TOUPBA-
AnAeg evbeiec AB ko I'B’. Emopévac ta tpiyova B"T'B’ kou
B”AB givotl 6pota kot Eyovpe:

Al BB
AT T1G 6Y£0GELG AVTEG TPOKVTTTEL OUECHOGS:
AA" BB
A'A" BB

Aoknoels Eunédwons

1. An6 onueio O vo koTaoKEVAOETE ETITEDO

5. Av dbo teuvouevo eximeda diépyovral
oVTIoTOLYO. OO 0DO TOPAIINAES EVOEIES,
TOTE 1] TOUN TWV ETTEIWV EIVOL TOPCAAL-

I
W
>
<
S
=
o
T}
N
I
N4
N
<

N

[

N

Topaiinio oe 000 aodufotes evbeics g,
KO &,.

Na. kotaokevdoete evbeio €, TOL d1EpyETOL
om0 Yvwato anueio A, eivai Topdiinin oe
000UEVO ETITENO Tt TOV OEV TEPIEYEL TO A
Kol téuvel evbeio & téuvovoo 1o .

No kataokevaoete evbeia g, mov gival ma-
POIANAN & DOOUEVO ETITEDO T KO TEUVEL
0vo allec aobufateg svbeieg, o1 omoisg
TEUVOVY TO TT.

Av pia evBeio eivar mopdlinin oy toun
000 emTEdWY, TOTE EIVOL TOPAAANAN OTOL
000 ETTEIO, 1] AVIKEL OE EVAL OO OVTE, KOLL
eivou mopalinin oo dAlo.

An o€ OWTEC.

Ta eninedo, wov mwepvave omo evbeio & té-
HVOVTOL: ) a0 EMITENO T TOPAAANAO oTHY
evbeio & kota evbeiec mopalinles oty &,
EMOUEVOC KO UETALD TOVG TOPOAANAES KO
ii) ano eximedo wov Euvel ™ ¢ KT, E0-
Oeieg mov digpyovral amo to 1010 onucio.

Ano onueio O va kataokevaolel eximedo
wapalinlo oe doouévy svbeio. €.

Am6 doouéEVo onuElo Vo KATAOTKEDATETE
evBeia woparlinin ae ovo Tteuvouevo, emi-
meda.
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10.

Ao doougvo onueio vo KATOTKEDLOETE
EMIMEDO TOPAIAINAO GE DO DOTUEVES V-
Beieg.

Aivovral tpeig toyoieg evbeies €, &, kai
&,. Na kotaoksvaoete eninedo o, wov Vo,
TEPLEYEL TNV €; KO ETITENO G, TOV VO, TE-
PIEYEL TNV €, TETOLA, (DOTE 1 TOUN TWV G,
Kai 0, Vo Eivol Topalinin oTtyy €.

Anodeiktikés ACKNOEIS

1.

Av A, B, I A eivau téooepa onueio. wov dev
OVIIKODY 0TO 1010 ETITENO, TO TYHIULO TOD
omoteleital amwo to. 0ODYPaLUe TURUOTO.
AB, BI} IA ko1 AA Aéyetar oTtpefio Te-
Tpamievpo kol ypapetor ABIA. No amo-
ocilete 0Tl TOL HETA TV TAEVPAV TTPELLOD
TETPOTAEDPOD EIVAL KOPLYES TOPAILNAO-
YPGHHHOv.

. Aivetou otpeflo tetpanievpo ABIA kor M,

N onueio ent twv A4 kot AB avtiotoryo.
, , AM AN ,
étoia, wote ———— = -—— No amooeilete
MA  NB
ot ta emineoa (M, N, I') kai (4, B, I') ©é-

uvovtar koo evbeio moporininy oty AB.

AA'" _ BB’

AIA!V BVB”
707¢ 01 evbeiec AB, A'B', A"B" eivai mopdl-
Anleg o€ éva emimedo (avtiotpopo tov Osw-
prjpaztog tov Ooln).

’

LUvOeta Bépata

1. Av ABI ka1 A'B'T" eivai dvo piywva wov
Ppiokovial e diapopetika eximedo Kal
EMITAEOV AV 000 01 TAEVPES TOVS Elval
wapdrinieg, oniaon AB//A'B', BI//B'T"
xa1 AT//A'T”, tote o1 evOsicc AA', BB' kai
I'T" d1épyovrar awo to id10 onueio i ivai
ropdrinies. (Ao tEroio tpiywva Aéyovial
ouoLoYaQ).

2. Av ABI ko1 A'B'T" eivou dvo tpiywva mov
Ppickoviar oe d109opeTiKd, EXITEDO, KO
emmléov, o1 mlevpés AB kar A'B' téuvo-
vzat oto onueio 1), ot BI ka1 B'l" téuvo-
viar ato A; kor o1 A" kou A'T” téuvovrau
oto B,, tote: i) to onueio K, A, M givou
ovvevberoxa ko ii) o1 evfeicc AA', BB’
ko1 I'T”" diépyovrar amo 1o 1010 onueio 1

3. Xe otpefro tetpamievpo ABIA, to uéoo , g R i X
P ’B P op s elvau mopdiinies. (Avo téroio tpiywva Aé-
TV OTEVAVTL TAEVPDV KOL TO. UEGO TV .
, , , , YOVTOL OUOAOYO,).
droywviwv opilovy evBoypouuo. TunuoTo,
0. omoia. S1YOTOUOVVTOL. 3. Aiverou evbeia € kar ovo toyaio onueio A
4. Av A, A', A" eivou onueio cvbeiog € kot B, Ko B extog avthg, aaote ot evbeiegc AB Ko

B', B" givou onueio evbeiag & omov ot ev-
Oeies € kou & elvau aovufares kot 1oyvel
oyéon

& va etvar aovufares. Av I toyaio onueio
e &, vo. fpebet 0 yewueTPIKOS TOTOS TOD
Sopvrévipov tov prywvov ABI!

ANAKEDAAAIQZIH

*  Avo emineda eivon TapdAAnda, av dVo TepvOpEVES eVBgiEg TOV eVAC elval TapdAANAes
6T0 GAAO.

* Av dvo emineda givar mapdAinia, kdbe vbeia Tov evag givar mapdAANAN 6To GALO.

*  Avo gvbeieg tépvovtal and Tpio TapdAinia eninedo 6e TUHOTO AVALOYOL.
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EFPXE] rovia 600 gubeiidv - OpBoydvies
€uOscies

» KaBet6tnta acUupfatwyv eubeimv

Oewpodpue 6V0 acvpPateg gvbeieg € kar & (0y.20). Amod To-
yoio onpeio E g gvbeiog € katackevdlovpe v gvbeia €,
mopdAAnAn ¢ &. Ot evbeieg € ko €', T€PvovTon 6to onueio
E, dpa eivar cvuveninedeg. H yovia o mov oynuatiovv ot
evbeiec € xan €' Aéyeton ywvia Twv dvo acvufatwv cvbeidv
g xai .

H yovia ovt dev e€aptdton amod v enthoyn tov onueiov E,
yoti av épovpe Vv € mapdAAnin oy & amd dAho onueio
E’ g &, tO1e 01 ev0¢eieg €, €' kot €” elvan cuverinedeg Ko
emmAgov ot evubeleg €' kat €', wg mapdAAnies, Ba oymuoti-
Couv pe TV € T1G eKTOG KOt €T TOL ALTA PEPM YOViES 10EC.
Apa, n yovia tov acOppatov evbeidv dev eaptdtot amd
v emioyn tov onueiov E.

Amodekvietal 611 1 yovia tov acOupatov evbeidv propel
va Kataokevoaohel kot og eENg: Oempoipe Eva onueio O tov
y®pov (oy.21). Xto eninedo (O, &) Katackevdlovpe v €'
TopAAANAN G evbeiag € and To O. 10 eninedo (O, &) kota-
okevalovpe v &', mapdAinin g evbeiog & and 1o O. Etot,
010 O £YOVLE TIG TEUVOUEVES, ETOUEVMG GLVETITESECS, gVOEiEg
g’ ko &'. H yovia tov evfeidv avtdv etvor ) yovia tov 600
acOupatov. Avo acOuPateg evbeieg Aéyovtatl oploymvies M
acvufdrog kabeteg, 6tov 1 Yovia Toug givat opo).

» KaBetdétnta subBcias kal eninédou

Opiopos

Mia gv0¢cia Aéyetan kabetn o€ £va. eninedo, OTOV givol
KG0etn og kKGOg gvOeia Tov emmEdOV OV dEPYETOL
oo To )(vog TNG.

Eniong, to eninedo Aéyeton kabeto oty cvbeia. Kabe ev-
Beia Tov dev givar kGOeTn 00TE TAPAAANAN OE €vo EMimEdO
Aéyeton mAdyta | AEPE OTL TEUVEL TAAYIa TO ETIMEDO.

OEQPHMA |

Av pia gvbeia elvar kdbetn oe dVo TePVONEVES gvBEieg
€VOG emESOV GTO KOO TOLG onpeio, TOTE elvan kaOeTn
o€ OAeG TG gvbeieg TOv EMITESOV TOL O1EPYOVTOL OO TO

vog tng.
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Av g, xa1 g, glvar o1 tepvopeveg evbeieg Tov emumédon m
(0%.22), O 10 KOO TOLG oNeio Kot & 1 kAOBeT OTIG €, Ko
g,010 O, Ba amodeiEovpe 0tL N § elvar kaBeT oV TLYOHK
evbeia € Tov emmédov T oL SEpyeTan amd to O. Oswpole
to onueia I' ko I'" g gvbeiag § cvpperpikd wg mpog O.
Eniong, Oempodpue ta onueia E,, E, kar E mov givar cuvev-
Belakd kol Bpiokovtal oTic evbeieg €, €, KOL € OVTIGTOLYOL.
Torte, éyovpe T'E, =T'E, xou I'E, =I"'E,, 31611 01 gvbeieg OF,
ka1 OE, eivat pecokdaBetor tov I'T". Ta tpiyova I'EE, ko
I'"E,E, eivau ioa, dpa ot yovieg I'E,E, kat I"E,E, eivat ioec.
Téhog, ta tpiyova I'E,E kot I'EE elvar ica, apa T'E =T"E.
Torte, to Tpiywvo I'EI” eivar icookelég ko n EO givon o1dpe-
600G, apa Kot VYos. Anradn, n evbeia € elvar kdbetn otV &.

OEQPHMA I

Mia gvbeia opboymvia e 600 Tepvopeveg gubeieg ivat
Kkd0etn oto eninedo mov avtég opilovv.

Amodeikvooupe TpadTa 0T gvbeia &, mov gtvon opBoydvia oTig
e xan § (0y.23), téuvel 1o enimedo © = (g, {). ' Eotw 6tin & dev
10 TéPVeL. AT Tuyaio onpeio M g & pépovpe Tig mopdAAnieg
otig € kou &, ot omoieg pali pe v & Bo ovijkovv 6To TopdAnio
eminedo Tov T and o M. AAG TOTE GE OVTO TO EMMESO EYOLLIE
o kdBeteg otV & amd 10 M, mov givan dromo. Apa ) & Tépvet
10 T, 6T o€ onpeio O. Ao o O pépovpie Tig gvbeieg € kou £
mopdAnies Tov € kot C. H & tote elvan kaBet og dVo tepvo-
neveg evbeieg Tov emuédov T, dpa efvar KGOETO GTO T.

AvaAroyo amodekvOETAL KO 1] 0KOAOLOT TPOTOON:

MPOTAZH I

Av g kot § givan 000 Tepvopeveg gvleisc kon n gvbeia §
givar opBoyovia 6ty € koL kG0eTn otV , ToTE N € £ivon
Ka0etn oto eminedo (g, C).

H xoBetotnro gvbeiog & ko emmédov m cvpforileTon
pe & lm.

To Oewpnipata I ko 1T ko n mopoamdve TpdTacn amoteAovV
Kpumpia yio tov EAeyyo g kabetodtnTog evdeiog Kot emumé-
dov. Apkel onhadn va amodeiEovpe 6T pia evBeia givar op-
0oyvia 1] K0T o€ dVO TEUVOPEVES £VOEIES TOV EMTESOV.
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| 5 ©EQPHMA liI
e Yrdpyet povadiko eninedo kdbeto oe gvbeia &, mov diép-
yeTon amd onpeio O 1oV YOPOL.
0 ¢

Awxpivoope 600 TEPIMTOGELS:

1) To onueio O avikel oy gvbeia &. e 600 enineda mov
o epLEyovy v evbeia & kataokevalovpe dvo gvbeieg
\ € Ko € kéBeteg oty & (0y.24), mov diépyovrat amd TO
5

A A 0. Avtég opilovv eminedo kdbeto otnv gvbeia &. To
! 7 14 r 4 r ’ 4

A 5 eninedo avtd givorl Lovadiko, yloti av vanpye Kot 6gd-

¢ tepo Oa mepieiye Tig evbeieg € ko £, dpa T enimeda Oa

tavtilovav.

1) To onueio O glvar extog g E. 10 emumedo (O, &) eé-
povpe v gvbeia € (6y.25), kdbetn oy & Kot EoTm A
T0 onpeio Toung TV evbelwv avtdv. Eniong, o kdmolo
Lo eminedo, mov mepiEyel v &, pépovpe gvbeia &' Kd-
Betn oV & 610 A. Ot gvbBeieg € xou €' opilovv emimedo
T k@BeT0 oV &, o mepéyet to O.

yxnua 25

"‘Eoto 6t vmdpyet kot devtepo enimedo m' kabeto oty &
nov dépyetar omd to O. To ' de pmopet va, tépver myv &
010 A, ywti 10te O vpyov 0Ho enimeda kdbeTa TNV
IXxnua 26 & amd 10 A, 10 omoio givar dtomo. Emopévmg, to ' Oa
téuvel v & o aAro onueio, éotm 10 A'. Tote OpW©C,
o1o eninedo (O, &) Oa eiyape 600 kibeTeC TNV EVOETL
&, amd 1o onueto O extdc AV, ToL glvan dTomo.

MOPIZMATA

! /
9 / 1) To cbvolo TV gvBeDY TOV YOPOV, TOV TEUVOLV KA~

[#]

L
L

Oeta pia evbeia & og éva onueio g O, Ppickovrat
670 KaBeto eminedo g & oto O (0y.26).

ii) Avo enineda kabeto otV 1100 vbeia sivort TaPAAAN-

o} Ao peta&d tovg (oy.27).
g
L Me avéroyo tpdmo amodetkvieTon n okdAovdn tpdtaon:
MPOTAZH II
T Ynrapyer povadkn gvbeio & kaBetn o€ ewinedo m, mov

oépyetar andé onpeio O Tov yoOpov (6%.28).
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Avo gvBeieg kdOetec oto 1010 emimedo eivan mapdAinieg

| (63.29).
L L ©EQPHMA TQN TPION KAGETQN

1) Avn evbeia AB (oy.30) etvon kéBetn o€ eninedo m (B
T omnueio tov 1) ko n evbeia BT elvon kéBetn og gvubeia

e tov @, (I' onueio g €), tote n AT eivar kéBetn
otV evbeia €.

i1) Av 1 gvbeia AB eivon kd0etn o enimedo m Ko 1) €v-
Oeia AT etvon kaBetn o€ gvbeia € Tov m, tote N BT
glvan kaBetn oty gvbeia €.

ii1) Av n gvBeia Al elvor kaBetn oy €, N gvbeia BI'
elvar kaBetn oy € kou n AB givar kaBetn ot BI,
tote M evBeia AB elvan kéBetn oto eminedo m.

1) H evBeia AB eivar opBoydvia kot 1 BI' eivar ka0
otV € (6%.30), apa 10 eninedo (AB, BI') eivan kéBeto
otV € kat I givar 1o iyvog tng € mhve og avto. Torte,
Kké0e gvBeia Tov emmédov oL diEpyeTan amd To fyvog I’
elvar kdBetn oy €. Apa, n Al eivor kaBe oV €.

i1) H evBeia AB givar opBoydvia ko n A" kaBetn otnv
evbeia . Emopévmg, n evbela € eivar kdbetn oto emi-
nedo (AB, AT) oto I, ovppwva pe v pdtaon L. Apa
n evbeia € givar kGOt oV gvbeio BI' Tov emmédov
(AB, AT'), mov diépyetan amd to tyvog g I

1i1) H evBeia € elvan kdOetn oo eninedo (AT, BI'), yatin €
elvar kaBetn otig evbeieg tov AT ko BT Apa n gvbeia
AB tov emuédov (AT, BI') etvan opBoydvia otny gvbeia
e. Téhocg, 1 evbeia AB eivar k60etn 610 enimedo mT, yiori
elva opBoymvia oty € ko kaBetn ot BI.
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KE®OAANAAIO 12. EYOEIEZ KAI ENINEAA XTO XQPO

Epwthosis Katavonons

1. Na o¢idete oty aibBovoa didackolios dDo
evbeiec aovufdTwe kabeteg.

2. Na deicete pio evbeio kabetn oto emizedo
70V OOTEIOD.

3. Na Gewpnoete évav toiyo ¢ aibovoog
01000KOALOG KA1 Vo. YIVEL TPAKTIKY EQOp-
LOYH TV TPIAV EKPPATe®V T00 Ocwpi-
HOATOS TV TPLOV KOOETDV.

Aoknoels Eunédwons

1. Na arodeilete om pio evbeio. koa Evo. emi-
Tedo KOst otV (010, evBela EIvar TaPGA-
Anio ) ot to emimedo mepigyel v evbeio.

2. FEotw ABI 1600keléc tpiyawvo, M 1o péco
¢ paons Bl kar AN ev@dypoyyo tun-
ua kabeto oo emimedo tov piywvov. Na
amoociete 0Tl

i) n evbeio. MN eivou koBetn otny Bl

ii) n BI eivar kaOetn oo enimedo (A, M,
N).

3. Noa amoodeifete 611 av 0vo gvbeisc eivau
opBoyavieg, TOTe VITAPYEL ETXITEO TOV T6-
piéyel ) pio kot ival kaBeto oty G,
KO aVTioTpoQa.

4. No koraokevdoete evbeia € Tov digpyetal
ano onueio O, givol TopdAinin oe exine-
0o m kat opBoyawvio, ae evbeia € TOV TT.

Anodeikukés AoKNoels

1. Eoww (K, p) ktxlog, AK ev0bypayyo quruo
K00et0 o710 EMiTESO T TOL KOKAOD Ko M T»-
Joio onueio tov kokAov. Na amodeiéete ot
n evleio, AM eivor kabetn oty epomtousvy
700 KDKAOV 0T0 onuEio M.

2. Ao 10 kévipo M opOoywviov ABIA pé-
poovue v gvbeia & kabetn oto eximedo
700 oploywviov. No. amodeilete Oti n €v-
Oeia mov opiletar amo to Toyaio onueio
¢ € ka1 1o uéco N g AB eivar kabetn
otnv AB xou opBoyaovia oty 1.

3. Xe emimedo w pépovue kKOKAO d1oUETPOD
AB ka1 éotw M toyaio onueio tov kv-
Klov. Pépovue, emiong, to Tuiuo AX, ka-
Oeto oo eminedo w oo A, to TURUO AT
xabeto oty evbeio XB oto I kot to Tij-
o AN xabeto oty evbeio XM oto N. Na
omoociete 0Tl

i) ZMB = 90°,
ii) SA°=3M-3N =3B -3I]
iii) ta tpiywva XI'N ko1 XMB eivai
ouoio,
iv) XI'N = 90°,
v) n 21 eivou KOsty oo eminedo (N, 1)
A),
vi) TNA = 90°,
vii) va Ppebei o yewuetpikog tomwog tov
onueiov N, av to M kiveitol arov mo-
POATAV®D KOKAO.
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EFX3A Anéortaon onpeiou ané eninedo -
Anéotaon 6Uo napadinidwv emnédwv

Opiouds |

OpOn wpofoin | mpofoin A’ onpeiov A 610 eninedo n
Aéyeton To onueio TOPNS TOV EMTEOOV 7T UE TNV KAOETO
M A om0 T0 A 670 gminedo m (oy.31).

Av onueio A Bpioketan ektog emmédov T, A’ eivor 1 Tpooin
0V A 6710 T ko M tuyaio onueio Tov @ (oy.31), tdTE 06 TO
opBoymvio Tpiywvo AA'M mpokvmTel 6Tt 1) KAOET TAEVPA
AA’ givarl pikpdtepn and v vroteivovsa AM. Anraon,
o TuNna AA" givar To pikpdtePO amd TO TUNUATO LLE 0PYN
t0 onueio A kot TéAog to Tuyaio onueio M tov emimédov .
Mmnopovpe, ETOPEVMG, Vo SOCOVUE TOV 0KOAOVOO oplopd:

Opiopos i

Arooctacn onueiov A amo exinedo T AEYETOL TO PKOG
T0V gVOVYpappov Tpupatog AA’, 6mov A’ n mpofoin
TOV A 070 €minedo .

/.F Av Bempnoovpe dvo Tapdiinia enineda ¢ Kot T kot B, A
A ’ I3 ; 7
A (0%.32) elvan o1 tpoPorég tav onueiov A, I' Tov 6 610 T, T0TE
/< B j/; napdAiinia (Bedpnuo IV §12.4), dpa 1o ABAT etvor opBoyd-
T V10 TAPOAANAOYpoppo kot To Tpunpota AB kot TA elvan ioa.

ta evBVYpappa tpuqpate AB kot TA givon mapdAinia peta&y
Mmnopobpe Aoov vo Sdcovpe Tov akOAoVH0 0piouo:

A / Toug, o¢ kdbeta oto 1. Emiong, ta tunpata A" ko BA givon

Opioués il
AméoToacy 6o Tapdlinioy EmMmEdwy AEYETOL 1] OTOCTA-
61) VOGS oNuEiov TOV £VOG EMTEOOL 0.TO TO AL (6Y.32).

Opiouds IV

To enimedo mov givarl kKGO£TO 6TO PéGO £VOG EVOVYpOp-
ROV TUNROTOG AEYETOL UEGOKAOETO eMiTEAO TOV EVOV-
YPOPPOV THHROTOG.

Opiopoés V

To pfKog Tov TUNRATOS TG KOV KOOETOV 600 aoVp-
Poatov svder®v, mov Teprioppfaverar peTtacd Tovg, Aé-
YETOL amooTacy TOV acVuflatv evlsidv.
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= O yE0uETPIKOC TOMOG TOV GUEIMV TOV YDPOV TOV LGATEYOVY UNO TA AKPO. EVOG
= €VOVYpOppOL T HOTOG EIVOL TO PECOKAOETO EMITTEDO TOV EVOVYpUPPOL T HATOG,
L
g Anoédei€n
& ‘Ecto M 10 tuyaio onueio tov ydpov mov woaméyet
= omo to dkpa A kot B Tov gub0ypappov tpuiuoatog AB
— . , . . A
(0%.33). To tpiywovo ABM eivar 1600KEAES, ETOUEVOCS 4
N dbpesoc MO givan ko Hiyog Tov Tprydvov. Aniadn, -
0 M givan onpeio g evbeioag OM mov givor kKaBet B
610 péso O tov evBuypappov tunuatog AB. To cuvo-
A0 T®V VOEIDV OVTMOV AVIKOVY GTO EMINESO OV £ivarl
ka0eto oto0 AB, 610 péco O.
AvticTpo@a, ov M givor to Tuyaio onpeio Tov pecokdBetov enuédov oto vBHYpapL-
wo tunua AB, t6te Ta opboymvia Tpiyova AOM kot BOM eivat ica, emopévmg ot
vroteivoveeg AM kot BM eivan ioec.
'S O yeopeTpikog TOT0G TMV GNUELMV TOV YOPOY TTOV LGATE(OVY 06 dD0 mapdrinio
T eminedo givor To pecomapdrinio eninedo.
g Anobdei€n - Kataokeun M
& Av 6 Kou T glvan 600 TapaAAnia exinedo TOV ATEYOLVY OTOGTO-
8 on 2\, ta onpeioo M Tov y®OPOL TOL 1GATEYOVV OO TO G KoL

.
A

T amEYOLV amdOoTACT A OO AVTA, EMOUEVOS BplokovTal 6TO N A

EMIMEDO T TOL 10ATEYEL OO TOL G KO T. M N

Avtiotpo@a, av A, M kot N givoun tpia onpeio Tov tOTOL PN A

cuvevbelokd, TOTe e AVTA WGaTEYOVV amd 10 €Minedo G, i M ;

o1 tepvopeves evbeieg AM kot NM givon mapdAinieg 610 o,

dpa to eminedo mov opilovv elvar TapdAANAO GTO G, EMOUEVEMG T

ko oto 1. Emedn ta onueia A, M kot N wcanéyovv and ta o
KO T, VI{KOVV G€ EMMEDO TTOL 1GATEYEL OO TAL G KO T Kol €ivat TapdAANAo Gg avTd.

To eninedo avtd ovoudleton uecomapdiinio sninedo TV G KL T.

= Yrapye povadkii gvbeio € kaBetn o dV0 acvpPares gvbeicg.
I M B A 3
|5 Anobdeign : / ! ’
E ‘Eoto g, &, d00 acvpPateg evbeieg kot amd Tvyaio \o /E E .
g onueio O g g, pépovpe TNV gvbeia € mapaAinAn T
ZE otV g, (6%.35). O1 gvbeiec € xou €, opilovv emime- L "B’ LA

oo 1. [Ipopavmg, 1 gvbeia &, lvatl mapdAinin oto . M’ I ‘ /

€1

[TpoParrovpe éva onueio A tng €, oto eminedo Ko &
éot® A’ n TpoPoin tov. Ao 10 A’ pépovue gvbeia
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rrEQMETPIA

TOPUAANAT GTNV €,, ] OTTOL0L AVIKEL GTO EMIMEDO T KOt TEUVEL TNV €, 6€ onueio M.
Ot evbeieg €, kot A'M’, og Ttapdiinies, opilovv eninedo oto omoio Bpioketar n AA’
Kot 1 TopdAAnAn and o M’ oty AA’, n ontoia Oa Tépver Ty €, og onueio M. H gvbeia
MM’ eivan kaBe oTig gvbeieg €, kKot A'M’, yrarti eivan kaBet oto eminedo m. Opmg,
A'M' givon mapaAANAN 6TV €, dpa 1 gvbeioc MM’ givar 1 kowvn KAOETOG T®V €, KOl &,.
H gvbeia avt etvon povadikn, yrori av vmpye kot devtepn evbeion NN’ kabetn oTig €,
KOl €,, T0TE o1 TopdAinieg MM’ kot NN’ Oa 0pilav €va eninedo oto omoio Ha avrkov
eniong ot acOuPateg €, Kot €,, TOV ival dTomo.

®a amodeiovpe 6Tt To TU0 MM givan pukpdtepo omd to tuyaio tuqua BT mov opi-
Cetan peta&d ovo onueiov B kar I' tov g, kot &, avtictorya. [Ipofdiiovue To onueio
B 610 7 ko éotw B’ 1) mpoPoin Tov. And 10 opboymvio tpiywvo BB'T mpoxvmtet 6Tt
n vroteivovoa BT etvan peyaidtepn and v kdBetn mievpd BB'. AALG 1 BB’ givan
ton pne ™ MM/, dpa n BT etvan peyardtepn and m MM'.

Aoknoels Eunédwons 8. No fpeite onueio tov ywpov wov 16améyel
OTO TEGOEPQ ONUELQ, OVA. TPIa. 1N GOVED-

1. No fpebei o yewuetpinos t0mo¢ twv on-
Oeroxa.

UELWYV EVOS EMITEOOD, TO OTOLO. LGOTEXOVY
amé dbo onueia wov Sev avijkovy o avtd. | 9. Na fpeite to yemuetpixo tomo twv onuei-
WV TOD YWPOL T OTOLO. OTEYOVY ATOTTO-

2. divovtar 6vo onueio A ko1 B kar evleio i
on A oo exinedo .

&, aovufotn ue v AB. Na ppeite onueio
M ¢ € téroio, wate t0 Piywvo ABM vo
EIval 1600KEAEC.

10. divovrou ta onueio A, B, I’ ko1 M, o€ to-
xoio Oéon. No. Ppeite eninedo mov va O1-
Epyetor amo to M koi vo 1caméyel ano to.

3. Na amodcilete oT1 kabe gvbeia & mov Té-
A, Bra I

LveL TAdyio Eva emtinedo @ eivor kaOetn o

pio povo gvfeia. Tov . Anobesiktikés AoKNOEIS

1. Av A kou B eivor toyaio onueio 6vo aobu-
Patwv evberdv g, kot &, avtiororya, vo,
Ppeite 10 yewuetpio tomo tov onueiov M

4. FEorw erminedo n, evbeia & tov w kot A on-
UELD eKTOC TOV TT. Naw fpelte To YewUETPIKO
070 ™S TPofolns A' tov anueiov A oto
EMITEDO TT, OTOY TO ETITEIO TEPLTTPEPETALL

yipe> o v £v0eic. ¢ Y10, TO 0010 10YDEL —— = A, OO A pvew-

. . ) 010¢ op1Ouog.
5. Adiverau eminedo m, onueio A tov m kot on-

ueio O exrog tov w. Na fpeite to yewue-
TPIKO TOTO THS TPOPoANS Tov onueiov O
oti¢ eVOEIES TOV T TOV TEPVAVE OO TO O1)-

2. Na katookevdoete evbeia € Tov Téuvel
TpELS aovufates avad 0vo evlbeies €, €,
Ko €; og onueio A, B, I avtiotorya, waore

ueio A. B A, 0mov A yvawotog op1duog.

6. Aivetou emimedo m, evleia & TO0 T KOL ON- | 3. Afverou enimedo 1 Kol onusia A, B extéc
peio O extog tov . Na fpeite to yeope- tov . Na kataokevdoete onueio tov ,
P16 T0m0 TG Mpofolis Tov arueiov O 70 0m010 Vo, amEyel amo T onueio A kar B
oti¢ evbeieg TOL T TOL EIVaL TOPAALINAES AmOGTAGEIC 1 Kau v avTioTorya.
oy e.

7. Na Bpeite 1o yewuetpikd tomo tov onuei- | LUVOELa Oépata

WV TOV YWOPOL TOV 1GATEYOVY OO TIG KO-
PVPES EVOS TPLYWOVOD.

1.

No. Ppeite 10 yewuetpikod tomo twv on-
UELWV VOGS EMITEIOD T, TO. OTOLO. fAETOVY




KE®OAANAAIO 12.

oo opbn ywvia dvo onueio wov de Ppi-
OKOVTOL 070 ETITEDO T.

EYOEIEZ

KAI ENINEAA

6. Na amoocilete oti av A, B, I A téooepa

ONUELD. TTOV OEV EIVOL GVVETITED, KOL ODO

2. Na fpeite t parpotepn ko ) weyolotepn amo to (evyn tunuatwy (AB, IA4), (Al
améotaony onueiov A ard ta onueio evog AB), (A4, I'B) eivoi opBoywvia, tote Kou
KOKAOD, OTOW TO A deV aViKeL 0TO EMITEAO 70 1piTo Ledyog eivar opboywvio.
70V KOKAOU. . . . .

, , , . Na arodeiete ot1 av ABIA eivou otpeflo

3. No koTaoKkevaoete ERITENO TOV VO. TEPVUL-

N

wn

&1 oo evbeio € Kal va 1GOTEYEL OTO ODO
onueio A ka1 B extog ¢ €.

. Na fpeite 10 yemuetpino t0mo v onuei-

wv M tov yawpov, yio. ta omoia 160l
oxéon MA® — MB” = 2’ émov A ka1 B
otalepd onueio koi A ata0epo pnKkog.

. Na amodeilete ot yia va givar opboyavio,

0vo tunuozo AB koi IA mpémer kou apkei

etpanievpo, 1te ta £l pecokabeto -
TEDO. OTIC TAEVPES KO TIG OLOYVIOVS TOV
TETPATAEDPOV O1EPYOVTOL OTO TO 1010 O1f-
ueio.

. Aivetou emimedo w, evbeio € Tov T KoL ON-

ueio O ex1o¢ tov . Earw M toyaio on-
UELo TG € Kal o eninedo kabeto oty OM
oto O. No amodeilete 0T1 T0 ETITEI T Ol-

ITO XQPO

va eivou: TA> —TB” = AA° — AB’.

ANAKEDAAAIQZIH

* Amndotaon onueiov and eninedo eival ) 0mdGTOGT TOL oNUEIOV ATO TNV TPOPOAT TOVL
0710 eninedo.

Epyovtal amo arofepo onueio Tov .

* Amd to TURHOTO TOV £Y0VV apyn Eva onpeio Kot TEAOG Tuyaio onpeio evog emumédov,
70 KAOeTO €lvar To LIKPOTEPO amd OAQ T GAAQL.

* T kdBe dvo acvpPateg evbeieg vaPYEL LOVADIKT KOV KAOETN gvbeia.

]
q

EFPEA Aie6pn ywvia - Avtiotoixn eninedn
Hias diebpns - KaOeta eninegda

Opiouds |
Aledpn yowvia LEYETOL TO GYNNO TOV OTOTEAEITOL OTTO

000 NuEnineda, 6 KoL T, PE KOWVI] apyiK] £v0&ia € Ko
™ ovpPorilovpe pe £(o,T).

To nuienineda 6 kot T (6%.36) Aéyovtor £dpeg TG S1EdPNG
Kot 1 apyikt| evbeio Ayeton arunp g 6iedpng yoviog.

To enimedo Tov NEeTEdOL 6 YWPIlel To Ydpo ce dHO Nut-
yopovg. Karovpe I, Tov nuydpo otov omoio Ppicketal To
nueninedo t (0y.37). Eniong, 1o eninedo tov nuenumédon
T yopiletl To ydpo o€ dVvo Nuy®povs. Karovue I1; tov nut-
¥®PO oToV 0moio PpiokeTon To Nuieninedo c. H toun tov
neproyov I, xou IT, Aéyeton kopth dicopy yovia. Ecwtepl-
K0 G 61edpng yoviog &(o,T) Ba Aépe Ta onueio TG KVPTNG
diedpng mov dev avikovy oTig £dpeg 1 otV akun te. Ta
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onueio Tov YMPOV, TOL deV elval EcOTEPIKA TNG diedpnc,
dgv VKoLV OTIG £0pec 00TE GTNV aKU NG, B AéyovTon
eéwtepira onpeio g 6iedpng. H 61edpn yovia mov éxel
v 010 okpn kot T1g 101eg €0peg OAAG TEPLEXEL TOL EEWTEPIKEL
onueto ™G apytkng diedpng AEyeton un KvpTH V| avTIKEiUEYY
™G APYIKNG.

Ta avtikeipeva nuienineda, o' Kot ' piog diedpng yoviog
g(0,1) oymuatiCouv pia dAAn diedpn yovia (oy.37), pe mv
1010 oK €, TOL AEYETOL KATAKOPVPIY TNG OPYIKNG KO G-
BoAiletan pe g(o’,T").

Opiopos li
H topm] puog diedpng yoviag pe enimedo kaOeto oty
oK) TG €ival pio enimedn yovio 610 KAOeTO emime-

00, 1) omoio AEYETOL avTioToLyny eXIimEON TS OIEOPHS
(0y.38).

Av Bswpricovpe dvo avrtiotolxeg eninedec yoviec AOB
kot A'O'B’ ¢ 8iedpnc yoviac £(c,1), pe OA = O'A’ kot
OB = O'B’ (6%.39), mpoxkvmntel 611 oo OO'B'B kot OO'A’A
elvar opBoydvia, dpa AA'//=BB’. AAAG amd T0 Tapaiin-
Moypoppo AA'B'B éyovne AB = A'B’, emopévemg ta tpiym-
va. OAB kot O'A’B’ eivat ica, Gpa kot ot yovieg AOB kot
A'O'B’ givat ioec. Ao owté mpokvmTel Tt Vo TuYaies emi-
medeg yovieg piog 6ledpng yoviog stvor ioec.

Opiou6s il
Ao diedpeg yovieg Aéyovtan ioeg, av TOTOOETOVTOG
™ pio Tave oty aAin epappélovv axkpipac.

Aigdpn ywvia dv0 TeUvOouEvy emTEIWY AEYETOL 1) LUKPO-
TePN M ion g opBng 6iedpn yovia mov oynuatilovv ta 6vo
enineda. I'wvia 0vo emmédwv Aéyston | avtioToryn eminedn
g diedpng TV S0 EMTEIWV.

Amodsikvoetal Ot

OEQPHMA |

Av 600 dledpeg ywvies givat iogg, TOTE KoL O AVTIGTOLYES
eminedeg yovieg etvat ioeg Kot avticTpoa.
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12. EYOEIEX KAI ENINDEAA XZTO XQPO

Me avt6 10 Bedpnuo petapépovpe oTig diedpeg GAOVG TOVG
OPIoHOVS T LETPOL KO TIG WOOTNTEG TMOV EMMEOOV YOVIDV.
‘Etot éyovpe:

*  AV0 digdpeg YMVieg, TOV £Y0VV KOV aKpu, pia £6pa
KOW1] KO TS GALES EKATEPMOBEV TN|G KOG, AEYOVTOL
£PECHG.

* AvO0 £Q&elNg diedpec TOV 0TOIMV 01 UM KOvES £0pEg
gival avTikeipeve NUIETInTEd O AEYOVTUL TAPATANP V-
potikés (oy.40).

* Mia dicdpn yovia Aéyeton oleia, opOn N auficia, av
N avticToyyn eminedn yovia Tng dicdpng sivor oieia,
op0n 1 apPreio.

* Ortav 60 emineda Tepvopevo. oynuotilovy pio amo Tic
Té00EPIS 0iedpeg Ymvieg opOn (oy.41), TOTE KoL 0L TEC-
ogpig givar opOéc.

Opiopés IV
Avo gnimeda mov oynpatifovv pia opO1 dicdopn Afyo-
vian kalgta emingda.

Tnv kaBetdonTa 6V0 eMmEd®V G Kot T T cLUPoAilovpe pe
olrt.

©EQPHMA I

Av pia gvBeia & etvon kdBet o€ éva enimedo 6, TOTE KAOE
eninedo mov mepEyel v & elvan kéBeTo 61O G.

‘Eoto O 1o kowvo onueio g & pe 1o eminedo o (oy.42), €
N gvbeia TouNg TOV emMmEd®V 6 Kot T Kat { gvbeia Tov ©
KkéBetn otV €, oto onueio O. H yovia tov eubeiov & kot £
gtvot n avtiotoyn g 61edpng TV EMITEOWMV G KL T, POV Ol
evbeieg & ko € etvon kbBeteg omnv axun €. Eredn opwg n -
Oeia & elvar kéBe o710 eminedo o, Oa elvar kdBetn og KaOe
evbeia Tov emmédov mov mepvdel and to O, dpa kot ot L.
Emopévmg, n eninedn yovio tov evbeidv & kot { eivar opo.

OEQPHMA 11

Av dvo emineda etvar kabeta, KGO gvbeia Tov £vOg KdOe-
TN 6TV TOUN TOLG eivarl KaBetn 610 GALO.
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"Eocto & evbeia Tov emumédov 1 (oy.42a), kABETN 0TV KON
evbela € Tov KaBeTOV emmédwV 6 Ko T kot O to 1vog TG
& oto eninedo 6. Eotm { n evbeia tov emmédov 6 mov ivar
KkaOen otV € Ko Tepvaetl amd to O. O evbeieg & kan § opi-
Covv Vv avtictoyyn eninedn yovio tng diedpng mov £XEL OC
£€0peg 000 amd TO TECCEPU NUIETITESN TOV EMTEIDV G KO
1. Ene1dn ta enineda etvon kdBeta, 1 avtictoyn eminedn g
diedpng eivar opOn. Apa, ot gvbeieg & ko € eivar kdbetec.
Tote 1 evbeia & etvan kaBet o€ 60 gubeieg, Tic € kat {, TOV
emmESOL G, Gpa 1 evbeia & ivon kaBen 610 ©.

MOPIZMATA

1) Av dvo emimeda tvor kKabeTa PLETAEL TOVG, TOTE M €V-
Ocio mov eivar kaBe 6TO TPDOTO KO SLEPYETAL ATTO
omnueio Tov devTEPOV, PpioKeTarl 6To deVTEPO EMimedO.

i1) Av pia evbeia & elvar k60et o€ enimedo 6, TOTE KO
eminedo mapdAinio oty & ivan kabeTo 610 EMiMESO ©.

i11) Av dvo tepvopeva enineda etvon kdOeta og eminedo ,
TOTE M TOUN TOVG Elvan kGBETN GTO T

H onddeién towv mopiopdtoy 1) kot ii) eivot Tpo@avig.

ii1) Ta emimeda 6 Kot T TEUVOLV TO T KATA TIG €VOEieg € Ko
€ avtiotoya. Eotw O 1o kowvd onpeio tov € kot  (oy.43).
Tote, n evbeia mov givon KAOETN G6TO T Kol TEPVAEL OO TO
O, cOuemva pe 10 TOPIGUA 1), AVIAKEL 6TO EMIMEDO 6. AAAA
Yl ToV 1010 AdY0 avnKel Kot 6To T. Apa eivor 1) kowvn gvbeia
TV 000 EMIES®V.



KE®OAANAAIO 12. EYOEIEZ KAI ENINEAA XTO XQPO

Av 8vV0 emineda givon kGOeTo, TOTE KAOE gVO<ia & KAOETN oTO Eva givan Tapdiinin
6TO GALO 1] UVIIKEL GE QVTO.

Anobdeifn

And to onpeio topng O g evbeiag & kot Tov emmédov
o pépovpe TV evbeia § (oy.44), kdBeTn otV Ko gu-
Bela € tv 000 emmédwv. Eotm Z to onpeio topung tov
evbewwv € kou C. H gvbeia € etvon kéBetn oto eminedo T,
vl amd Vv Kataokevn| etvat kdBetn oy toun tv
000 kdBetwv emumédwv. To eninedo TV TEUVOUEVOV
evbeldv & ko £ tépuvel o T katd v evbeia &, mov gtva £
KaBe otV { Ady® ¢ KaBETOTNTOC TOL EMTESOL T
pe v evbeia & Ot gvbeieg & ko &, etvar mapdriiniec,
vt eivon kdBeteg oy gvbeia { ko fpickovtal 6To

eninedo (&, &,). Av 10 iyvog O g gvbeiog & oto 6 glvan
onueio g gvbeiag €, TOTE N vbeia § avnkel 6To T.

EOAPMOIH

E Epwthoels Katavénons Oeto Kau oTIg E0peg.
o 1. Ildg Ppiokovue v avtiorowyn enimeon 3. 2ty édpa o diedpns e(o,t) divovral dvo
<<I Hiog otedpng yoviag, onueio B, I' extog ¢ . Na fpebel on-
= 2. [log kotookevaleTol T0 EMITEOO OV O1- peio A e £dpag T Tto10, OoTE TO TPiY™-
W yotouet uio. Siedpn yovia; vo ABI va eivau 1000kelég ko opBoywvio
5 010 A.
§ Aoxnoels Epnédwons 4. Ano doouévo anueio O vo. KOTAoKEVATETE
2N 1. No kataockevdoete exinedo, Tov O1EpyeTal ETITEDO T KADETO € EMMENO T KO TOPOA-
< omo onueio O kot eivar kGOeto o€ doayié- Anio oe evbeia ¢.
VO EMITEDO T. 5. Adivetou evOeio. € kou eminedo wr. No. kazo-
2. Na amodeilete 0t1 av évo. eninmedo eival OKEVATETE EMITEIO TOV JIEPYETAL ATO THV
Kabeto oty axun pag oiedpng, ivol ka- evbeio € kou eivou kabeto oto .

ANAKEDOAAAIQZIH

* 'logg diedpeg yovieg Exovv ioeg avtioTolyeg emimedes Kot avTiGTPOPQL.
» Kdabe eninedo mov d1épyetan amd gubeia & kabetn o€ eminedo m elvan kébeto oTo .
* Avo tepvopeva emineda kaOeta oto T TEUVOVTAL GE gVBEia KABETN GTO T

279



EYKAEIAEIA TEQMETPIA

M ¢
N
z

N M ¢

T

280

EFPX] npoponn onpeiou kai euBeias oe
eninedo - Twvia euBeias kal eninédou

» Mpofoin onpegiou kal euBeias oe eninedo

"Exovpe 10m opicel v wpofoir| onpeiov o€ eninedo otV

§12.5. T'evikebovtag avtdv ToV OpIoUO EYOVLLE:

Opiopos |

OpOij wpofoin | anhadg mpofoll evog cyiuatos o
EMITEDO Tt LEYETOL O YEMUETPIKOG TOTOS TOV 0pO@OYV
npofor®v OA®V TOV oNUEI®V TOV GYNNATOS 6TO £Ti-
nedo.

To eninedo m Aéyetan emimedo mpofolis.

OEQPHMA |

H npoPoln evbeiog € oe eninedo m, mov dev givar KaBeTO
o€ ot etvon evbeia.

Av M’ givar ) tpoPoin onueiov M g evbeiog € oto eminedo
m, N evbeio MM’ (oy.45) ivon kéBetn ot0 T, dpat 0 eminedo
T = (g, MM’) givar ké0eto 610 T Ko 0T €' 1 ToUN| TV 5VO
emmédmv. Av tpofdiovpue to Tuyaio onueio N g € (d1d-
@opo Tov M),  Tpofdaiiovca gvbeia sivor TapdAinin ot
MM’ xou éva onpeio g (o N) aviket oto T, dpa Oa avrket
010 T Kot o Téuvel 1o o og onueio N’ g evbeiog €'. Apan
poPoin g € elvar 1 evbeia €'

» Fwvia euBegias kal eninédou

OEQPHMA I

H yovia mov oynuotiletl pio eubeia €, mov téuvel £va emi-
TedO T, e TNV TPOPOAT TG €', etvan 1 pkpdTEPT OO TIG
yovieg mov oynuatilel n evbeia € pe Toyaio gvbeia Tov
OV TNV TEUVEL.

Oewpovpe onueio A g evbeiog € kot éotm A’ 1 mpoPo-
A 10V 670 T (0%.46). Vv TuYaia gvBeia § Tov eMMESOV
7 Tov mepvael and to O maipvoovpe onueio B 1étolo, dote
OA' = OB. IIpogpavng £govpe AA' < AB, yiati n AA’ eivon
Ka0etn oto eninedo. Ta tpiywva OAA’ kot OAB &xouvv v



KE®OAANAAIO 12. EYOEIEZ KAI ENINEAA XTO XQPO

OA kown kot OA’ = OB kat AA' < AB, dpa AOA’ < AOB.
H yovia tov evbeidv € kat €' eivar 1 pukpotepn, Kabmg ot
N avicdTTa WyvEL Yia kdbe gvbeia & mov mepvaet and 1o O
Ko glvat d1dpopn ¢ €.

Opiouods i
TI'wvia evbciag kot emmédov AEYETOL 1] YOVIO TOV GYN-
potiler | evbeia pe v wpoPoin TG 6TO EMiNMEDO.

ZXOAIO

THoliés popég oty Prflioypagio

n yovia evbeiag kar emimédov Aryotopo nquieminedo pnog 6iedpng &(o,t) Ayeton To NEnTi-
Aéyerar ka1 kAfon gvbeiag wg 7ed0 T OV £xEl MG apyIkn evbeio TNV akun € Ko yopilel

wpog exinedo. Emeldn ouwg o

Spoc "chion"" éxer opiobel oy diedpn o dvo iogg diedpeg. To avtikeipevo Tov d1Y0TOUOL
AVOADTIKI] YEOUETPIR G 1) EQO- NuemIédoL pog diedpng etvan o dryotodpo Npueninedo ' g
TOUEVI) yvias, amopedyovie avtikeipevng diedpng yoviag. To nueninedo m kot T oynpo-

™ XPNOIULOTOINT 0VTOD TOV , . , , , ,
bpoD Y1t v s yivezar obyyvon, tiovv éva emimedo mov doryotouel TN diedpn yovia Kot TV

- —| avrikeipevn g Ko AEYETOL O1y0ToH0 Emimedo TG dledpMG.

O 7eONETPIKOG TOTOG TOV CNUEIMV TOV ECOTEPLKOV HLOG KVPTIG OIEdPIS TOV
160TELOVY OO TIG £OPES TG EIVAL TO OLYOTONO NMETITEDO TG OlEdPNC.

Anoédei€n

Av MA kot MA’, (0y.47), elval 01 0mOGTAGELS TOV
e0mTEPIKOV onpeiov M g diedpng &(o,1), amd
T1G £5peg 6 kat T, £yovpe AM = MA'. Ot gubeieg
MA ka1 MA' gival opBoydvieg 6ty axun €, g
KAOeTEG OTA EMIMEDD G KO T OVTIGTOLYOL, KO ETEL-
on etvon tepvopeveg, opilouvv eminedo kabeTo oTNV
akun € mov v tépvel oto O. Ot gubeiec Toung
TOV EMUTEOOL ALTOV ATd TIG £0PEC G Ko T opilovv
mv AOA/, avtictoryn eninedn e Siedpng &(o,1).

EOAPMOIH 1n

o

Tote 10 tpiyova OMA kot OMA' givan ica, yuotl
elvat opBoydvia oTig Kopveég A Kat A', Exovv v Sxhua 47
OM xown koau MA = MA'. Emopévmg, ot yovieg

AOM ka1t A’'OM sgivan iceg. AvTég UG Eival o1 avTioTol e EMinedsg ToV S1EdpmV
g(o,m) Kou &(,T).

s

Lk

Avtiotpo@a, av M gival onueio Tov nuiemmédov T mov diyyotopet ) diedpn &(o,1)
Kot T0 TpofaAlovpe oTic £5peg 6 katl T ota A kKot A’ avtioTtorya, To Tpiyova OMA
kot OMA’ givar opBoydvia ota A kot A, xovv Ty OM kowi kot AOM = A’'OM.
Enopévaoc MA = MA'.
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rrEQMETPIA

Av 1 pia whevpd opOg Yoviag givar mapdriinin og emimedo ko n GAAN dev givan
Ka0eTn 670 EMinMEdO, TOTE N YOVia TpofdrieTor ®c opO.

Anobdeifn

Ocwpovpe Ty 0pdy yovio ABI (o.48), ™G
omoiog 1 mhevpd AB eivarl TapdAAnin oto emi-
nedo 1 kot éotw A'B'T' ) mpofoin tng oto m.
To eninedo 6 mov eivat kdBeto otV gvbeio AB
o10 B mepiéyet ) BI, apov ABLBI. To enimedo
oL mpofaiiel tnv AB 610 T TéVEL TO T KOT

v gvbeia A'B’ mov etvan mapdAinin oy AB,

dpan A'B’ etvan kdBem oto 6. Emopéveogn A'B’

elvan kéBetn o BT,

Epwthoeis Katavonons

1.

H mpofoin A'B' evog evOoypouiov tui-
uatog AB o€ eminedo w Eyel unKog uikpo-
TepO0, UEYOLDTEPO 1] 100 pE avTo TOoL AB;
11ote 15yder i 100THTO,

To uéoo evBoypoyyov TunuoTos TPoPfol-
Aetar 0T0 péco NS TPOPOING;

. EvObypouuo tunuo pofalletar oe emi-

weoo. lloia mpémel va givor i yovio, mov
oynuatiCer Eva evBoypopuo Tunuo. e To
EMITEDO, WOTE N TPOPOLI TOL Va. Exel (-
KOG TO IGO0 TOD WITKOVS TOV;

. 11ote uio evbeio mpofialretor oe éva emi-

TEDO WE ONUELD;

Aoknoels Eunédwons

1.

Na. kaTaoKeVATETE ETITEDO T TOV O1EPYE-
01 oo evbelo. € Kat eival kabeto o emi-
TE)O T.

. No amooeilete o1t av onueio M diaupel

evBdypouuo tunua AB oe Aoyo A, tote i
wpofloin tov AB oe éva eminedo m, ToOv
oev eivaur kabeto oto AB, dioupeitar ano
™mv mpofoln tov M atov idio Adyo.

. Av A'B'"" eivou n mpofoln tprycovov ABI”

O€ EMITMEDO T, VO. ATOOEIEETE OTL TO KEVIPO
Sapovg K tov tprycyvov ABI” mpofalletan
oto Kkévipo Papovg K' tov A'B'T.

10.

No. amodeilete 0t1 mopaiinleg evbeieg
rpofaiiovtal o mopoiinlies evbeieg oe
emimEDO T, 0TO OTOI0 deV Elvau KABeTeg.
No. omodeilere ot1 n mpofoln mopalin-
Aoypoupov ABIA e eximedo w, mov dev
eivol kabeto oto eminedo Tov Tapoiinlo-
YPGUUOD, EIVAL TTOPOAINAOYPOLLLO.

No. amodeilete ot1 n wpofoin opOng yw-
VIiag 0€ ETIMEDO TOV TEUVEL TIG TAEVPES
™6 opOng eivar oufleio ywvio.

Ta drpa A ko B evBoypauuon qunuatog
AB améyovv amd emimedo m 20 ko 23 kau
o1 pofolréc A' ko B' twv anueiov A kot
B aréyovv puetalo tovg 4. I1oco anéyovv
0. A ka1 B petalo tovg,

No. vroloyioete T0 UNKog e TPoPorNs
evBoypoponv tunuatos AB unkovg o o
eninmedo m, otav n ywvio. 1ov AB w¢ mpog
70 T Eivai:

i) 30° ii)45° kou iii) 60°.

Na karookevaoete vbeia wov va oynuo-
tilel yovio, 60° e exinedo , va. OIEpyETOL
omo onueio A Tov T koi Vo Ipofdlietor oe
evleia & Tov T, TOL IEPYETOL OO TO A.

Na omodeiete 6T 0 A0yog Twv mpofolav
000 vO0YpoLUOY TUNUGTWY THS 010G EV-
Oeiog 1o00T01 [E TO AOYO TWV TUNUATWV
oVTAOV.




KE®OAANAAIO 12.

Anodeiktikés AOKNOEIS

EYOEIEZ

KAI ENINEAA

KATOOKEDO.TETE EMITEDO T TTOV VO TEPLEYEL

1. Av 0 ka1 T eivou dvo Teuvoueve, exizeoa v AB téroto, dote i) ywvia I vo mpofiil-
ka1 O onueio tov o, vo, omodeiete 0ti N Aetar g opOn.
evleia 700 ¢ 70V élzexng an 7o Orar | 5 pa e Obypagio e AB éxet T dipa
XK auC‘?Z U1 HEYQAVTEPT] JOVIG L& TO T 70V €T TV POV ULAS OIEOPNS YWVIOG,
eivar n kaletn oty Ko evbeio ¢. . p , ,
i ) g ) TOTE TO OLYOTOUO ETITEIO THS OIEIPHS Y V-
2. Na amodeilete 0T T emimeda mwov €lval piler 1o AB oe Svo quiate, avédoya v

KGOeTO, 0TO ETIMEIO EVOC TPLYDVOD KOl TTE-

omootaoe®V TV dxkpwv A kot B ané v

ITO XQPO

PLEYODVY TIG OLYOTOUODS TOD TPLYDVOV Té- akuu} e Siedpng.
uvovtai o€ pio vleio.
6. Av éva onueio A omeyel and eXinedo «

oamootoon 6 kai aro evdypaupo T

BI" tov r aooraon 10, va amwodeilete oni

3. Na amodeilete 011 o€ aTpeflo teTpomien-
po ABIA, mov Eyel tig un d1adoyikes mhen-
pég loeg, n evbeio mov ovVIEEL TO UETQ
TV OLAYWVIWV T0V EIVOL KOV KAOETOG
WV OLAYOVIODV.

70 EUPOIOV TS TPOLOANS TOV TPIYDOVOD

ABI 1600ta1 pe % 700 gUPfodod Tov Tpi-
YOVOD.

4. Aiverar évo olvywvio tpiywvo ABI! Na

APAXTHPIOTHTEZ

1. No KoTooKEVACETE TNV OVTIGTOLYN EMIMEON MG dlEdPNS YOVING.
Evoldaktik Koraokeu| avtiotoyng enineong Log oiedpng, He evbeieg kdbeteg otig £0peg
o€ £€va, oNUELD TNG OKUNG.

2. No peietnoete v tpofoir] Tpry@vov og enimedo. ['a 1o eppaddv E tprydvov va amo-
deitete 6t oyvel E' = Eovve, 6mov E’ 10 gpPaddv g mpofoing kot ¢ 1 yovia Tmv d0o
EMTEOV.

ANAKEOAAAIQXH

Mia gvbeia eivon kdOen o€ Eva eminedo av:

* 1 gvbeia elvar kdBetn og S0 gvbeiec Tov emmEdOVL,

* 1 evbeia eivon kaOe o€ pia gvbeio Tov emmEdov Ko opBoydvia 6e pio GAAN Ko
* 1 evbeia givor opBoymvia o 6H0 gvbeieg ToL EMTESOL.

I'evikdtepa, 1 evbeia eivar k6Oetn o éva eninedo, av elvar kdBetn 1 opboydvia 6e dvo
evbeieg mov eivan TapaAAnAeg 610 EMimedo.
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2N 1. Na ppebsi 0 yewuetpikog tomog twv on- evlelo. &, TPETEL KO OPKEL 01 OTOTTOTELS
] UELWV TOV YDPOL TOV LOATEYOVY OTTO ODO twv onueiov A kot B ano to emineda
§ TEUVOUEVES eVbELeS € Kat & (¢, B) kau (e, A) avtiotorya, va. elvai (oeg.
I&I 2. A‘f dvo ‘9””’”‘850‘, ‘L'é‘,uVOVTOEl oe 8098{“ & 6. No amodeilete 611 av M, kou M, eivai o1
i KG0e 61)9’8105 ¢ xa@em’ oto éva, pofalle- wpofoléc anusion M oe 8o teuviueva
Y 701 070 GALO o€ evbeio kabetn oty €. emineda 7, ka1 T, 01 TpoBoréc Twv M,
E 3. Adivovtai dvo acvufareg evbeies € kou ¢, K1 M, oTnv Tous oumitrovy.
= OV GYNUOTILOVY [0ES YWVIES UE ENITEDO T
Kai Exovv Tpofoléc oo emimedo m evlei- 7. Aivetar otpeflo tetpdmievpo ABIA ko
ec mapaiiniec. No amodeilete 611 6ec o1 enimedo w. No. fpeBodv téooepic evbeieg
evBeiec mov ovvavtovy Ti¢ € kou & kal gl- TOPEAANAES TOL TEPVAVE OTO TIG KOPVPES
vai TapaIANAES OT0 ETITEDO T, GVVAVTODY A, B, I kou A kau Tévovy 0 T o€ onusia
uia evbeio, mov eivar kabetn oto . A', B, I"kou A, wote 10 A'BT"A" va givoa
4. No amodeilete 011 kabe evOeio mov Téuvel mapalinAdypapo.
TIG £0peg piag diedpns ywviag ot onueio 8. Av e ka1 &' eivour dbo acdufates evbeieg
OV 10OTEYOVY OO TNV OKLI] TS, oY1~ xor M, N givou dvo onucio g €, oopue-
patiCel ioeg ywvies e TG EOPES Kol avTi- IPIKG WG TPOS TNV KOIVI] KGOETO TV € Kol
oTpoPa. &', va amodeilete Ot1 avtd 100méyovy and
5. Tio va ioaméyovy ovo onueio. A kar B omo mv &' ka1 avtioTpopo.
«[ewuetpiréc
2ovBéoeigy
A. Tyviaxog
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2TEPEA ZXHMATA

210 KeQAAO10 0TO Bo peAeTHGOVE OVO OIKOYEVEIEG GTEPEDV GYNUATOV, TOL TOAVEIPO KO TO
o1eped €K TEPIOTPOPNG. Ta TOAVESPA OMOTEAOVVTOL OO TUNLOTO EMTES®V, KOTAAANAL TOTTO-
Beuéva, dote va oynuotilovy éva KAeloTd oteped chHvoro. Yhpyovy moALd €101 TOAVESPMV,
€00 OUMG Bo LEAETIGOVLE TOL OTAOVGTEPO OO OVTA, OGS £ival TO TPIGUOTO KO Ol TUPULLE-
dec. Ta oteped ek mepioTpoPNg pe To omoia Oa acyoinbovpe elval o KOAVOPOC, 0 KOVOS Kot
n ooaipa. Ta oteped avtd Aéyovtal £tot yloti oynuotilovton Katd TV TEPIGTPOPY| EMITEI®V
oYNUATOV, OTwg ival To 0ophoyd VIO TapaAANAOYPALLLLO, TO 0pHOYDVIO TPIY®VO Kol 0 KOKAOG.
To moAvedpa amoTeELOVV i KATNYOpiot GYNUATOV TOL XMPOL, T 0ol Tapovcldlovy Bewm-
PNTIKO EVOLAPEPOV, EIVOL OULMG YPNOLLO KOt atd TAELPAG EQAPUOYNG GE O1APOPOVG TOUEIS TNG
teXvoLhoyiog Kol TNG TEXVNG. XTIC O1APOPES EPAPLOYES YPNCULOTOLOVVTOL Y10, VO TPOGOULOLE-
Couv oYfUaTe TOL PLGIKOV YDPOV TOV GLVOVTALE YOP® LOG KOt EIVOL OTUAVTIKEG OYL LOVO Ol
HETPIKEG 0AAG Kot 01 KaBopd YEOUETPIKES WOLOTNTES TOVG.

Hvpouida, eicodog aro
Hovaeio tov Aovfpov,
Hopior (1989).

Apytéxtov o Tiéo Miyxk Tl
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EERT nepi noduédpwv

Y10 ke@dAato 12 peletnoaple TG diedpeg ymVies, To GYNUOTL
oniadn mov amotehovvtal amwd dVO TEUVOUEVA ENiTEd. XTO
KePdrato avtd Ba ypelacBovpe v Evvola g Tpiedpng N
TOAVEDPIKNG Yoviag, To oynpata dNAadn Tov oynuotilovrol
N amotelovvtal and Tpio 1| TeplocoOTEPQ eMineda. Atvovpe
Aomdv 10V akdA0VOOVS OPIGLOVG.

Opiopos |

Tpicopny ywvia Léyeton 10 oypo. tov kebopileTon amod
Tpeg nuievdeieg Ox, Oy kon Oz, pe ko apyn O, Tov
dgv givan ovvemimedeg.

To onueio O Aéyeton Kopoeij ¢ Tpiedpng, ot nuevdeieg OX,
Oy kot Oz Aéyovton axués ™G tpiedpns. Av A, B xan I elvan
tpia onpeion oTig akcpég TG Tpiedpne, ot yoviec AOB, BOT
kot TOA Méyovtar édpec 1 emimedec yowvies TG Tpiedpng
Kal TéAog o1 dledpec yovieg g tpiedpng eivar OA(B,I),
OB(A,T') ka1 OI'(A,B) pe axpég tig OA, OB «kat O kat
£0peg Ta Tpla enimeda mov opilovv ot akpég avd 6vo. H tpi-
eopn yovia ovpPoirileton pe O.ABI' 1§ O.&Ce, omov &, { kot
& etvan o1 akpég ™ tpiedpng (oy. 1).

Mia toxaio nuievbeio OX Aéyetan ecoTEPIKN TG TPIEdPNC
O.ABT av n OX téuver 10 tpiyovo ABI 6e ecmtepikd on-
peio X. 'Eva onpueio X tov yodpov yapoktnpiletor oG e0m-
TEPIKO OV OVIKEL G€ o ecmTEPIKN Npevdeia OX.

AvTioTor(0Gc 0pto oG divETaL KOl Yol TV TOALESPIKN YOVia.

Opiouods i

Holvedpiki yowvia AEYETOL TO GYNNO TOV ATOTEAEITOL
and v owatetaypéves nuievdeiec OA,, OA,, ..., OA,, pe
Kow1] apy1] To onueio O, Tov ava TPES OLUIOYIKES OEV
givar ovveninedeg (oy.2).

To onpeio O Aéyetan Kopveij THS TOAVEIPIKIS, OL NELOET-
€G Aéyovtal arkuég, avé dVo dadoyIKES aKpeS opilovv pia
&opa N emimedn ywvia Kot ové 500 d1adoyIKES E6peg opilovv
wa diedpn ywvia ™G TOAEIPIKNG OTEPEAS YWVINGC.

Mia molvedpikn yovia pe TE66EPLS, TEVTE KTA. OKUEG AEYe-
TOL OVTICTOL(O TETPAEDPT], TEVTAEIPY KTA. YOVIAL.
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Mio moAvedpikn yovia AEyeTal KVPTH, OV TO EMITESO TNG
K&Oe £dpag apnvel v ToAvedPKN Yovia 6To 1010 HEPOg
TOL YDOPOV.

Opiouos il

ARAO TOADEPO \| TOAVEIPO 1| V-€0PO AEYETAL TO EME-
POUCUEVO GYNLO. TOV JOPOV, TO OTTOI0 TEPIKAEIETUL OO
V ENITESX TOAVYOVIKA GYNLATA, TOV AEYOVTAL £OPES
TOV TOAVESPOL.

O1 £dpec TOL TOAVEIPOV OTTOTEAOVV TNV EMLPAVELD TOV TTO-
Aédpov. H kabe mAevpd Tmv £0p®dV 0viKeL GE dVO aKPPDS
£0pec Kot Aéyeton axun Tov ToAvEdpov. H kdbe kopven twv
€0PMV OVIKEL GE TPELG 1 TEPLGGOTEPES EOPEG TOL TOAVEIPOL
KoL AEyeTon Kopv@ij Tov ToAvESpov. Eva moAhedpo Adyetan
KVPTO, 0V TO EMIMED0 NG KAOE £3pag apnvel OAOKANPO TO
TOADESPO GTOV Evav MNuUY®Po. Avtibeta, ov LTAPYOLY KO-
PLOES TOV TOAVESPOL TTOV PploKovTol EKATEPOOEY TOL EML-
TESOV PG TOLAAYLOTOV £0p0C, TOTE TO TOADEDPO AEYETAL
U kvpto. Zto PiPrio avtd O acyoinbovue pdvo pe koptd
TOAVESPA. XTO GY.3 TOAPLGTAVOVTOL LEPTKA KLPTA TOAVEDPOL.
10 oy.4, T0 onpeio A givar pia Kopoon, to tunpo AA givon
pio akun Kot 1o terpdymvo AAA'A’ etvan pio £dpa Tov €1-
Kovi{OpEVOL TOADESPOL OV AfyeTan KOPOG.

Ava 600 01 KOPLPEG TOL TOAVEDPOV TTOL OEV AVIIKOVV GTNV
O £dpa opilovv evBHypappa TuHpaTo TOL AEYyovTal dia-
y@vior Tov ToAvEdpov. Emiong, avd tpelg ot KOpueEC Tov
TOAVEOPOV OV OEV AVIKOVY GtV 101 £0pal opilovv emimeda
OV AEYOVTOL d1aydvia Eximeda TOV TOAVESPOL. XT0 T).4
10 eminedo AAIB' elvar éva dtaydvio eminedo Ko To TN oL
AT pia Staydviog Tov KOPov.

Evdetikd avagépovpie Lepikéc TPOTAGELS TTOL 10YHLOLV GTA
TOAVESPOL:

* O £0peg VOGS KUPTOU TOADEOPOL KON OL ETTITEDES TONES
TOV €lval KVPTA TOADY®VA.

* Kafg gv0cio tépver éva kKupTd TOAVEIPO TO TOLD o€
ovo onpeio.

* Av K givar To TA00¢ TOV KOpLYOV, A TO TA00G TOV
okp@Vv kot E 1o A 00¢ Tov £dp@V amrhod molvédpov,
woyveL 1 oyxéon K— A+ E =2 (Oeopnpa tov Euler).
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Mpiopata

Im Opiopds kal otoixeia tou npioyatos

» Mpiopaukn enipaveia

Oewpovie o éva eminedo m pio KAEIGTI) TOAVYMVIKT YPOLLL-
U 1e v KopueEg kot pio gvubeia g, mov tépvet to . To ov-
VoAO T®V gubel®dV Tov givol TapdAANAES TNV € KOt O1€p-
YOVTOL OO TOL GNUEID TG TOAVYMOVIKNG YPOUUNG AEYoVTal
yevérelpeg (6).5) Kol GLVIGTOVV o EMPAVELD TOV AEYETOL
apiouatiky empavela. H mtohoyovikn ypoppn AEyetol oon-
y0¢ ypopun. Ol yeEVETEPESG TOV JEPYOVTAL OO TIG KOPVOES
NG TOAVY®VIKNG YPOUUNG AEYOVTOL AKHES TG TPICUATIKNG
emeavelng. To GOVOLO T®V YEVETEP®OV, TOV TEUVOLV pia
TAELPA TNG TOAVYOVIKNG YPOUUNG, oynuatilet pio enimedn
EMUPAVELD TTOV AEYETOL Epa TG TPICUATIKNG EMQAveLnS. H
TPLICUOTIKY ETLPAVELD AEYETAL KOPTH Y| U KOPTI], AV 1) OON)-
YOG ypopuun givat Kopti 1 OxL. Zta enodpeva. Oo acyoAndovue
e KUPTEG TPIoUATIKES empaveles. Kdbe eninedo mov téuvet
pio axpn| Bo tépvel OAES TIC AKUES KoL 1) TOAVYMVIKT YPOLLUN
oL oynuatiletal Aéyetal eximedn Top) TG TPIGUOTIKNG
emodaveoc. [Tapdiinia enineda TEUVOLV TNV TPIGUATIKN
EMUPAVELD OE 1GEC TOAYMVIKES YPAUUES. AV TO eminedo Té-
LveEL KAOeTa TIC OKUES, TOTE 1) TOUT| AEYETON KABETN TOU]].

» Mpiopa

To o1eped oynua mov tepikAeietan peta&h 000 TapoAiniov
EMMEO®V KO U0G TPIGUATIKNG eMpaveLog (oy.6), coume-
prAapBovopéveVY TV ETITEd®V TOU®OV, AéyeTon mpicua. Ot
000 1oeg Ko TapdAANAeg TOLEG AéyovTal facels Tov Tpi-
opatoc. Kabe evboypappo tpufpa mov €xel dkpa oto, emine-
da TV Pacemv kot ivol KOeTo o€ avTd AEyETON DYWog TOV
npicpatoc. To TunpaTo TV 3pdV TNG TPIGUATIKNG ETLPJ-
VELOG IOV TTEPIKAEIOVTOL PHETOED TV EMTEI®V TV PAcewV
etvat TopaAANAOYPOLLO KoL AEYOVTOL TAPATAEVPES E0PES
oV Tpiopatog. Ta TUNHATO TOV OKUOV TNG TPIGUOTIKNG
EMPAVELNG TTOL TEPIAAUPAVOVTOL LETAED TOV EMTESWOV TV
Baoewv Aéyovion mapamicvpes axués Tov npicpatoc. Ot
KOPLOES TV Phoemv Aéyovtal kopvpés Tov mpicpatog. Ot
TAEVPEG TV PAoemV AéyovTal axués Tov TPiGUATOG. AV
o1 Baoelc sivar kdOeteg Topéc, To mpiopa Aéyetar opfo. To
TPIGUA AEYETOL TPIYWVIKO, TETPAYWVIKO, V-YWVIKO, OV Ol
Baocelg Tov elvar tpiymva, TeTpdmievpa, v-yova. To mpicua
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Aéyeton Kavoviko, ov givon opOo kat ot fAcels etvart Kavovika
moAvyova. 'Eva mpicpo onueidvetat ypaeovtag Tig KOpueég
TOV TOAVYMVOL TNG piag faong 1o GVUPOAO — Kot 6T GUVE-
YEWL TIG KOPLOES TNG AAANG Pdong pe v idwa popd. 'Etot,
TO TEVTOYWOVIKO TPIGHLA TOL EIKOVILETOL GTO GY. 6 YpAPETOL
ABTAE-A'BT'A'E'.

Av o1 Bdoeig evog Tpiopatog etvot TopaAnAdypappa, TOTe
10 mpiopa Aéyeton mapaiinieminedo (cy.7). Av to mpicuo
etvar op06 Kot o1 faoelg elvar opoydvia, To Tpicpa Aéyetan
opBoyavio wapaiinieminedo (cy.8). Ewdotepa, av to op-
Boydvio TaporinAeninedo Exel OAEC TIG OKUES 10EC, AEyeTan
Kvfog (6).9).

Ao T TOPATAV® TPOKVTTEL OTL G€ KOO TTpicpa 1oHOVV
0l TPOTAGELC:

* oL mapamievpes £0peg Eivar TaPUAANAOYPOppLT,
* 0l TOPATAEVPES OKNEG Eivan ToEg,

* 01 Pdocseig eivan ioeg.

EEE] Napaddnienineso - kGPos

Ot amévavtt £dpec evOg TOPUAANAETTESOL elvan (oG Ko
TOPOAANAES.

"Ecto to mtoporinieninedo ABIA-A'BT'A’ (oy.10). Ot amé-

vavtt £dpeg ABB'A’ kot ATT'A’ éxovv:

AB=//AT" an6 10 mapariinrdypaupo ABIA, AA'=//AA" amd
mv £8pa AA’A'A kou BAA' = TAA’ yiarti éxovv mhevpég ma-
PAAANAES pio TPOG pia Kot OpOppomeS. Apal, To TOPOAANAO-
ypoppo eival ica ko o eninedd Tovg mapdAinAa.

Ao 1o Bedpno ovTd TPOKHTTEL OTL UTOPOVLE GE £V TOL-
paAlnAeninedo va Oewpnoovpe omolodnmote (evyog amé-
vavtt €dpadv ¢ Pacels. Kabe axur evog maporliniemimédon
elvan tom pe T1g TapdAANAEG TG, ETOUEVMS O1 OKUES TOV TTOl-
poiiniemumédon ywpilovtal 6 TPELS TETPASES GOV AKUMV.

Ot mapanievpeg £dpeg opbod mpicpatog eival ophoymvia.
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Opiouods
Ara6tdoers evog oploymviov mapalinlemmaédov hEyo-

VIOL TO MK TOV TPLOV OKPAV TOV £(0VV KOV TO
éva GKpo Tovg,.

OEQPHMA I

>e k0Be 0pOoy®VIO TAPUAANAETITESO TO TETPAYM®VO TNG
dry@viov & 1600TL LE TO ABPOIGLA TOV TETPAYDVAOV TOV
TPLOV S10GTAGEDV TOL 0pHOYDOVIOV TAPUAANAETITESOV,
SmAadn 8°=a’ + P>+’

Amo6 10 opBoymvio tpiywvo AAT (oy.11), mpokdmtetl 6TL
AT’ =AN+ AT’ S AT =a’+p> ().
And 10 eniong opboydvio tpiymvo AI'T” égovpe
AT =AT’+IT7? < 8 =AT"+y" (2

Avticafiotdvtog ot (2) to AL a6 v (1), éxovpe T0
{nrovpevo: 8> =a’ + B +v°.

H Saydviog 8 xkvpov axpng o etvar d = a NEY

EEXA Métpnon npiopatos

» Eppadov emipaveias opOoU npiopatos

H emodveia evog opBod v-yovikod npicpoatog (oy.12) amo-
teAeitan amd v mapdmAevpeg £0peg Kot dvo Pacets. To epfoa-
d0v ¢ Tapdmievpng emdvelag opBov mpicpatog E, elvan
10 dBpotopa TOV UPAdOV TOV TOPATAEVPOV POV TOV
TPIoUATOG EVD TO EUPASOV TNG OMKNG ETPAVELNG TOV TPi-
opatog E, etvar to dBpotopa tov epfadod g mopamievpng
emedvelos kot Tov gpPadov twv dvo Pdoemv. Av v givor To
VYOG T0V 0pBoY TPIGHATOG KOt O, Oy, ... O, EIVOL TOL WK TOV
TAELPOV TOV PAoe®V, TOTE EXOVLLE TNV 0KOAOLOTN TPOTOUGT).

NMPOTAZH

To gppadov tng mapamievpng emeaverog E, ko tng o~
K¢ em@avewag E, evog opBod mpiopatog pe Hyog v Ko
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KE®ODAAAIO 13. ETEPEA IXHMATA

UK TAEVPAV TOV PAGEOV 0y Uy, ..y O, OIVETUL ATTO TIS
oyéoeic:

E,=sv km E,=E_+ 2B,
omov s givor N wepipeTpog Kol B 1o enPfadov g piog
paonc Tov.

KaBepio and 11¢ mapdmievpeg £6peg eivar opboydvio ma-
POAANAGYPOLLLLO, TTOV 1) LLio TOV TAELPA tvar oM pe TO VYOG
v TOV 0pBoV TPioHATOC, EVO 1 dAAN TAEVPA ival pio amd
TIC TAeVPES TV lowv Pacewv. To gupfadov Aowmdv g ma-
pamievpng emeavelag Tov ophod mpicuartog E, divetar and
) oyéon:
E,=o;v+ta,-v+.+o,-v=(a,+0,+.ta) v=s-v,
omov s glvar n mepipeTpog g Paocmnc.
Av B givat 10 epfadov g Bdong Tov opbov mpicuartog, To
eUPadOV ™G OMKNG EMPAVELNS TPOPAUVDG HIVETOL OO TN
oyéon

E,=E, +2B.

» Avantuypa opBOouU npiopatos

Oewpope t0 0pHO TeETPOYyOVIKO Tpiopa ABTA-A'BT'A’
(oy.13). H mapdmievpn empdvela Tov mpicotog amoteleiton
amd ophoydViIa TOPUAANAOYPOLLLOL, TO OTTOL0L OIS OVIIKOLV
o¢ dapopeTikd enineda. Kataokevalovpe 1o avdaroyua g
TOPATAELPNG EMUPAVELONS TOV TPIGHATOG MG €ENG: XT0 EMime-
00 piag £dpag Katariivovue dheg TG 0pEG TOV TPICUATOC
HE TN GEPE TOV OVTEG Elval TOTODETNUEVES GTO YDPO, GOV
va EeTVATYyOVLE TIG TAPATAELPES £OPEG TOV TTPICLOTOC KO TIG
000 Bdoelg Tov TAvm oTo emimedo piog £dpag. To oynua Tov
TPOKVTTEL OO TNV AVATTTVEY TG TAPATAELPNG EMLPAVELOG
TOV TPIGHOTOG amoTEAEITOL ATtO 0POOYDOVIN TOPUAANAOYPOLL-
Lo oo [LE TIC aVTIoTOLYEG £PEG TOL TPIGUATOC, TOTOBETEVAL
70 éva SImA 6TO AALO, LIE T GEPA TTOL O1 OVTIGTOLYES £OPES
elvar tomoBetnpéveg 610 YdOpo. Adym TG 16OTNTOG ALTNG,
07t TO OVATTLYLOL TOV TTPICUATOG LITOPOVLLE VOL VITOAOYIGOV-
e TO eUPadOV TNG TAPATAEVPHS KOL OAIKIS ETUPAVELNG TOV
TPIGHOTOC Ko YEVIKA vor AOGOVUE TPOPANHOTA TTOV £XOVV
GYE0T LE TNV EMPAVELX TOV TPIGUOTOC.

Ao T0 avamTUY Lo TOL TPICUOTOS LTOPOVLE VO KOTOUGKEL-
GOLLLE TPOKTIKG TO Tpiopa. Av, OnNAadn, KOYOVLE TO Gy
AoBTiAAAATTBiA] pe éva wakidt kot toakicovpe 10

291



EYKANEIAEIA TEQMETPIA

V=V, +V,

®
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YopTi Katd unKog twv vduypopupmy tunudtov BoB(, T\
Kot AyA), OOTE VO TAVTIGTOVV TO, OVO EVOVYPOLLLLOL TUALLALTOL
pe dxpo o onueio A, kot Aj, Exovpe Eva mpicpa pe avtd
70 avanTuypa. ' va KaTaoKELAGOVIE TO GLYKEKPIUEVO
npiopa ypealOpaoTe Kot Tig 000 PAGEIC TOV, MOTE VO TPOG-
dtopirotovv ot diedpeg yovieg Tov TpicpaTod.

Amd 10 avamTLYLO TOL TPIGHATOC Etval @avepd OTL To pfa-
d0V g TapamAevpng empdvelag opHov mpicpotog 16ovToL
ue to epPadov opHoymdVION TOPAAANAOYPALLLLOL TOV ) pio
TOL TAELPE Elvail TO VYOS L TOL TPICUOTOG Kot 1) GAAN TOV
TAgvpa etvar n mepipeTpog piag faong tov.

» ‘Oykos npiopatos

Opiopuos

Oykog gvog moivédpov Il pe povado pétpnonc to
nmoivedpo I1' Aéyetan 0 aprOpodg mov donidvel 611 TO
nmolvedpo Il yiverar pe emavaiqyeis tov I’ 1 tov
LEPOV TOV.

O 6yKkog dnhadn elvar 0 Adyog S0 ToAVESP®V Kot eivor Oe-
TIKOG apOpds. Q¢ povada uétpnons twv oykwv LopuPove-
TOl 0 KOOGS pe axun uikovg pia povdoa. AVo Torvedpa
Aéyovtan teodvvaua av £xovv icovg dykovs. Tov dyko evog
moAvédpov I1 tov cupPoriovpe pe (IT).

Io16TnTES TOV BYKOVL:

* Avo ioca morvedpa £xovv icovg dyKovg.

* To pépog evog morvEdPOL £xEL OYKO LIKPOTEPO TOVL -
AUKOV TTOAVEIPOV.

* Av éva molvedpo yoplolel og GAla TorVESPO, TO
omoia 6gv £(0VV KOWVE E0MTEPIKE onpeia, TOTE 0 OyKog
TOV OPYLKOV TOAVEIPOV 160VTAL HE TO GOpPOIGPRA TOV
Oykov Tov pep®@v tov (oy.14a). (Ta enineda oynuota
EXYOUV UNOEVIKO OYKO).

210 oy.14P &xovpe éva mapadetypo LETPMNONS TOV KOPOV

K pe povada tov k6o K'. Enedon o kvPog K’ de ympdet

axépateg eopéc otov kuPo K, vodiapovpe tov k0o K' o

rpdTepovg KOPovg, £dm o€ 8, kat o kufog K yiveton pe 27

1 2
EMAVAANYELS TOV ry tov kVPBov K', onraon (K) = ?7 (K").

Enopévag, pe povdoa tov koo K’ o k0fog K €xet 6yko:

21 _(3)
“Q‘?‘(zj-
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AmodekvoeTat 0Tt 1oYVLOLV Ta okOAoLOa BempniparTa:

OEQPHMATA

1) O o6yxog V opBoymdviov maporinieninédov 16ovTaL
LLE TO YVOLEVO TMV TPLOV OLACGTAGEDV TOV, dNANOT|
V =afy (oy. 15a).

i1) O o0ykog V kéOe mapoaiiniemimédov 16o0TOL LE TO
ywvopevo tov gppadov g Paong B ent 1o avtictoryo
Vyog v, onAadn V=B - v (oy.15p).

MOPIZMATA |

O 6yKOg KOPOV OKUAG LAKOVG 0 IGOVTOL LIE O .
* O 6yKkog evog 0phoydVIOL TAPAAANAETITEOOV 1GOVTOL
pe 1o euPadov g Pdong Tov emi T0 avTicTOrK0 VYOC.

Av Tunoovpe évo mAdyio mpicpa (oy.160) oe dvo puépn e éva
eMned0 KAOETO GTIC AKUES TOV, TOL TO TEUVEL LETAED TMV PdL-
GEMV, KO LETOKIVIICOVLLE TOL dVO PEPT £TGL OOTE va. EpBovy 6e
emap1| ot 6vo Paoelg Tov mpicpatog, Tavtilovtag Tig avTicTot-
YES KOPLOES, TOTE dnpovpyeitarl Eva opho mpicpa (oy. 16)
mov €xel Phoetg ioeg pe v kabetn Topn Ko Hyyog ico e TV
oK Tov mpicpatog. loyvel OnAadn to enduevo Bedpnuo:

OEQPHMA |

Ké0Oe mhdyro mpiopa eivorl toodbvapo pe opHd mpicpo mov
&xel oG Paom pio kdOetn TOUT TOL TAGYLOVL TPIGULOTOC KOt
®G VYOG TNV KUY TOV.

Onog eidape mopandve, o dykog evOg ToPUAANTETTEIOV
1600TOL LE TO YIVOUEVO TOL eUPadod g Pdong ent To avti-
otoryo Vyog Tov. Topa Ba arodeicovpe 0TL aVTO 10YLEL GE
KGOe Tpicua.

OEQPHMA I

KéBe daymvio eninedo evog mapoarlinAemmédon to ywpi-
Cel og dVO 160dVVALLL TPLYOVIKA TPICUOTOL.

Av 10 Taparinieninedo ivar opBo, ywpileton amd éva dio-
YOVI0 eminedo o€ 60 oo opbd mpicpata, Tov £xovv iceg
Baocelg kKot ioo Ky, ETOUEVAOS ivat 1IGOSVVOLLOL.

‘Eotw ABI'A-A'B'T'A’" tuyaio mapoarinieninedo kot ['TAA’

éva dayovio eninedo (oy.17), mov 1o ywpilel o dvO TPI-
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yovikd npicpota. Av KAMN egivol pio topn kabetn otnv
axun AA’, 10te, cuppova pe To Bedpnpa I ot dykot twv 600
apopatov ABI'-A'BT” elvan (KAM) - AA" ko (KMN) - AA’
avtiotoyya. AAMG AA" = AA" ko (KAM) = (KMN), 161
10 KAMN eivar mapaiinidypoppo mov yopiletal amd
Srydvid Tov Kot o€ 000 ioa tpiywva. Emopéveg ta 6vo mpi-
oHOTO EIVOL IGOSVVALLOL.

MOPIZMATA Il

1) O 0yKog Tpry®viKoh TPIGLOTOC 1GOVTAL LLE TO YIVOLLE-
vo tov epPadod g Tpryevikng Paong emi to Hyoc.

i1) O 6ykog kéBe mpiopatog 1oovTat e TO ERPAdOV NG
Baong ent to vyoc.

1) 'Eoto to tpryovikd npicpo ABI-A'B'T' (oy.18). Xym-
patifovpe to mapaiinieninedo ABIA-A'BT'A’, tov
omoiov 0 GyKOG 1GOVTAL LE TO YIVOUEVO TOVL EUPad0D
¢ Pdong eni to VYoc. Opwg, To dtaydvio enimedo
I'TAA’ yopilel to Tapairnieninedo ce 600 1G0OVHVOLLL
TPIY®VIKAE Ttpicpata. Apa, 0 0YKog V Tov Tprymvikon
npicpotog divetar amd ™ oyéon:

B

A

1
V =—¢euP(ABIA) - v=¢euf(ABI) - v=B v,
2

omov B 1o eufadov tov tpryddvov g Pdong ABI kot v
TO VYOG TOV TPIGLOTOG.

i1) Egappolovpe to [Mopiopa 1) oe k4B éva and o (v—2)
TPLYOVIKA Tpicpata oto omoia yopiletal Eva v-yovikd
npiocpa and o dStoydvio eXineda TOv dEPYOVTOL OO
pio TopamAevpr oK TOV.

= Ovtéooepic draydviot evog moparilniemaidov duyotopovvrar.
g Anoédei€n ,
o I B
=% 'Eoto to maparinieninedo ABIA-A'BT'A’ ko ot dwa- !
= yovior AT, AT, BA' ka1 B'A (6%.19). ®a amodei&ovpe A XN -~/
OTL OVO amd aVTéG, ot ot Al kKot A'T dryotopovvrat. . / 0
To tetpdmievpo AAT'T givon TapoAANAOYPOLLLO, SLOTL o B
éye1 6vo amévavtt mhevpéc, Tig AA" ko I'T, ioeg ko to-  A“ A
POAAAES, (OC TOPATAEVPES OKUES TOV TAPUAANAETITE-
dov. Emopévag ot dtaydviol tov dryotopovvrat. Opota amodekvietan 6Tt 1) S1oydviog
AT dyotopeitan pe tig BA' ka1 B'A.
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Aoknoels Eunédwons

1.

10.

No. amodeiete 0t1 T0 DYog mwAdyiov mpi-
OUATOG EIVOL IKPOTEPO OTTO THV GKLUI] TOD.
Na omodeilete ot o1 kabeteg TouéS opHov
TPIoUOTOS EIVaL [0 UE TIC PATEIS TOV Kol
70, VYN 100, UE TIG OKUES TO.

Na omodeiete 01 OAEC 01 AKUES TAGYLOD
TPIOUOTOS TYNUOTICOVY [0EC YWVIES LUE TO.
EMITEDD. TOV fACEDV.

Kavoviko tprywviko mpiouo el Dyog a
Kai faon 160TAEVPO TPIYWVO TAEVLPLS a.
No. vroloyioete T0 eufadov e oAkng
EMIPAVELOG KL TOV OYKO TOD TPLOUATOG.

No. vroloyioete T0 eufodov e oAkng
ETLPAVELAS KAVOVIKOD TPIOUATOS DYOVS
0 e fAon KavoviKo TolDYmVo EYYEYPoLL-
UEVO O KUKLO OKTIVOGS p, av 1 faon sivor
iYWV, TETPAYwVo 1§ Caywvo.

Na: arooeiete ot1 kabe evB0ypago Tunuo.
OV OLEPYETOL OTO TO KEVIPO TOPOIANIETIL-
TEDOV KOl EYEL TOL GKPO, TOV OTIV EMIPAVELQ,
TOV OLYOTOUEITAL ATTO TO KEVIPO.

T v koraokevn piag kofikng deCoyue-
VIS, KAEIOTHG OO TAVTOD, YPHOWOTOL-
Onrav 216 m” Aauapivoc. No. vroloyioe-
7€ TNV OKUN TOV KOSO.

OpBoywvio wopalinleminedo Eyel dla-
otdoeig 8, 12, 16. No, vroloyioete ) dla-
YWOVIO, TO EUPAIOV THS ETLPAVEIOS KO TOV
OYKO TOD.

No. vmoloyioete 0 sufadov g 0AKNG emi-
POVELOG KOL TOV OYKO EVOG KOOV av yv@-
pilete: i) v axun Tov, i) ™ daywvio
HI0G EOPOS TOV, TiT) TH ALOYDVIO TOV.
Kvpog éyer oyxo 125. Na vmoloyioete to
UPadoV e OMKNG ETPAVELAS TOD.

Anodeiktikés ACKNOEIS

1.

No. arodeilete 0T 0 OyKog EVOS TPLY@VIKOD
TPIOUATOS 1GOVTOL LUE TO NULYIVOUEVO UG
TOPATAEVPNG EOPOS ETTL TV ATOTTOTT THG
OTO TV QTEVOVTL OKUT).

No. amodeilete ot1 0 OYKOG EVOC TPIOUOTOS
7OV 1 KAOETH TOWI] TOL EIVAL TOLDYWVO TE-
PLYEYPOLUUEVO GE EVaY KDKAO, 1G0DTOL LUE TO

VIVOUEVO THS TOPATAEVPNS ETIPAVELAS ETTL
70 [100 THG OKTIVOG TOD KUKAOD.

3. Aivovror weig mopdAinles evbsiec mov dev
OVIKOVY GT0 1010 EMITENO KoL Tpio. Ioo. €-
Obypouo tunuozo AA', BB' koi I'T" wov
ohioBoivovy mave oe avtég. No amodeilete
0T T0 UPOOOV THG TOPOTAEVPNS ETLPAVEL-
o¢ ka1 0 oykog tov mpiouatosc ABI-A'B'T'
elvau otalbepa.

4. No arodeiéete ot1 0 dOpoioua TV TeTPo-
YOVWV TV TPOLOADY eVvOS 0ODYpOLOD
TwHoTos o€ els evbeieg, ava dvo opbho-
yavies ueTold TOVG, 1G0VTAL UE TO TETPO-
YOVO TOD TUHUATOG.

5. Na amodgiéete ot 10 dlporauo. TV TeTpo-
YOVOV TWV TPOLOLDV VIS E0OVYPOLYLOD
TUIUOTOS O TPIO, ETITEIA, VA 000 KAOETO.
uetold Tovg, 1000T01 e TO NTAGOL0 TOV Tée-
TPAYDVOD TOD TUNUOTOG.

6. 2t évav kopo, vo. omodeilete 0ti: i) o1 d10-
VPOVIOL GYHUOTILOVY [GES YWVIES UE TIC OK-
UES Kau ii) n Tpofoln uiag axung ce i
O10y@VIO 1000701 UE TO VAL TPITO THG O10.-
ywVIiov.

7. Aivetou wopolinieminedo ABIA-A'B'T"A’.
Na omodeilere ot 1o eminedo. (A, I A') kou
(A', I'", B) tpryotouovv wm oaywvio AB',

LUvOeta Oépata

1. Na arodeilere 6T n Toun KOPov e emime-
00 OV OPILETAL ATTO TOL GKPOL TPIWDV KLUV
OV JLEPYOVTOL OTTO THV 1010, KOPLPY EIVOLL
1GOTAEVPO TPIYWVO.

2. Na amoodeilete o0t T0 Tpio. emimEd O TOD
opilovtor amo pio d10ywvio kOLov Kal
OTCO TIG TPELS OKUES TTOV OIEPYOVTOL AT
70 éV0, GKPO THS O1AYWVIOD TYNUATILOVY
loeg dledpeg.

3. Edv tunbei kofoc ABIN-A'B'T'A" ue emi-
TTEDO TOV OIEPYETOL OO TO. LLEGO, TV Ok~
uawv AB, Bl kou I'T", vo, amodeilere ot n
To0Un VAL KOVOVIKO EaymVo.

4. To aBpoioua TV TEPAYOVOV TOV OK-
UDV EVOS TOPAIANAETITEIOD 100DTOL LUE
70 GOPOLGUA TV TETPAYDVWV TWV TECTO-
POV O10YWVIDY TOD.
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APAXTHPIOTHTEZ

1. 2e éva tetpoywviko mpioua, vo 0moOEIEETe OTL: i) 01 OLAYDVIOL ATOTEAODY ODO OUGOES TEUVOLLE-
vy evle1mv, ii) § OTOOTACH AVTOV TWV KOIVAV GHUEIDV 160DTAL UE TV ATOGTO0H TWYV UEGMDV
TV 010y VIV TS POoNS Kal iii) va xpnoyomon bl ot 1 1010THTA Y10, VO, SPEITE IKOVH KO OVo-
yKaio cvvOnKn Oote T0 TPIoU. VO, EIVOL TOPOLINAETITEDO.

2. No amodgilete 011 g€ VoL TPIYOVIKG TPIGUO.:

i) amévovt lowv edpwv Ppiokovial 0€S OIEIPES,
i) amévovt TS HEYaADTEPNS EDpPaS PplokeTal 1 ueyaldTepn oiedpn Kai
iii) t0 uP0dOV Kabe E0pag elval PIKPOTEPO TOV 0OPOIoUOTOS TV dDO GAADV.

ANAKEOAAAIQZH

1. Eppadov

* To euPadov mapamrevpng empavelag ophol TPIcUATOG IGOVTAL LE TNV TEPIUETPO TNG
Baong et To PNKOG TG OKUNG.

*  To guPaddv g OMKNG EMPAVELNS TPIGUOTOC 1GOVTAL LE TO EUPASOV TNG TOPATAELPTS
empavelog ovénuévo katd to epPaddv Twv dVo PAcewv.

2. Oyxkog

* O 0yKo¢ mpicpatog 1IwovTol P T0 EUPaddV TG Pdong ent To Vyog Tov.

* O 6yKog mpiopatog 16ovTon e To EPPadOV ™S KAOETNG TOWNG EMTL TO UNKOG TG KNG TOV.

* O dykoc opBoywviov TaPUAANAETITESOL 1GOVTAL LLE TO YIVOUEVO TMV TPLOV O0GTAGEDY
TOV.

* O 6ykog kOPov oovTan e Tov KOPO TG aKUNG TOL.

3. AAreS 1O10TNTES

* Ot anévavtt édpeg maporliniemmédon sivat ioeg Kot ToPAAANAEC.

¢ O101ydvior TapOAANAETITESOV O1YOTOLOVVTOL.

» Kabe dtoyovio eninedo mopalAnAemimédon 10 dtopel o€ dV0 1600VVAL TPIYDVIKY
Tpicuata.

* Ava, B,y o1 dtaotdoelg opfoydVIO TOPUAANAETTESOL KAt & 1) S1YDVIOS, 1oYVEL

62 — (12 + BZ + 72

Nupapides

EEXI Opiopés kai oroixeia nupapibas

Ocwpovpe éva eminedo Kuptd ToAVY®OVOo A A,... A, HE V KO-
pLEEC Kt Eva onpeio K ektog Tov emmédov Tov TOAVYmVOUL.
To moAvedpo, oL €xet £0peg Ta v Tpiyova KA A,, KALA,,
.., KA A, Kot 10 TOAOY®VO A | A,....A,, AEYETOL V-YOVIKN TD-
pauioa kal onueiwvetol KA A,...A,. To moAbywvo Aéye-
To faon ™ TUPARISNS, EVA T TPTY®VO LE KOIVI] KOPLON
to onpeio K kot amévavtt mhevpég tic mAevpés e faong
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KE®ODAAAIO 13. ETEPEA IXHMATA

Aéyovtal mapamievpeg édopeg. To koo onueio K Aéyeton
Kopo@1j TG TUPAUIdNS. AvA 000 01 SL0d0YIKES TOPATAEVPES
£0peg TEUVOVTOL o€ EVOVYPOULLO TUNHATO TTOL AEYOVTOL TaL-
panievpes axués g mopopidas. To chvoro Tov Tapdmiev-
POV EOp®OV AEYETOL TAPATIEVPY ETPAVELA TNG TVPOUIDOC.
H mopapida Aéyeton Tprymvikn, TETPAYOVIKY|, TEVTOYWOVIKY|
KTA., av 1 Béion etvon tpiywvo, TETPATAEVPO, TEVTAY®VO KTA.

210 .20 TOPIGTAVOVTOL L0 TPLY®VIKT TUPOLIDA, LLE KOPLOT|
1o onpeto K xan Béon to tpiywvo ABIT mov onueidveron pe
K.ABI,, kou pio, evroyovikn mopapiida, pe kopoen to onpeio K
Ko Béon o mevtdywvo ABIAE nov onueidveton pe KLABIAE.
To evBOYpappo TUHe OV dyeTon omd v Kopuen K g mo-
popidag kéBeta oto eminedo g Phong Afyeton Bog ™ mupo-
nidag. Xto 0,20 1o T KH givon to DYyog tov mopapidwy.

©EQPHMA

Av pia mopapido TunOel pe eninedo mapdAinio ot Pdon
g, TOTE:
1) Ot mapdmhievpeg akpég kot To HYog ™ Tupapidog
yopilovral oe pépn avaioyoa.
i1) H toun eivar moldymvo opoto g Bhong pe Aoyo
opotdTTOG T0 AOYO TOV OTOGTAGE®Y TNG KOPLPNG
amo ™ Baon Kot v Toun.

Amodeikviovpe 1o Bedpnpa yio pio Tprymvikn Topapido. H
amodEIEN] Yo TUYOVON V-Y®VIKT Tupapida yiveral pe opoto
TpOTO.

"Eotom n mopapida K.ABI kot KH to vYyog g (oy.21). D¢-
povpe éva eminedo mapdAinio otn o, To omoio TEUVEL
TIG OKUIEG KOl TO VYOG NG mupapidag ota onueia A', B, T
xot H' avtictoyo.

1) Xty £dpa KAB, ot mhevpég AB ko A'B' elvon mapdih-
IAec G TOUES TOV TAPIAANA®Y EMTES®V pE TNV E5paL
KAB. A6 ta opowa tpiyova KAB kot KA'B' tpoxo-
TTEL M OYEON:

KA KB AB
KA’ KB AB'
Epapuolovtag tov 1610 GLALOYIGUS Y10l TIG VTOAOITES
£0PEC NG TLPAUISOS, TPOKVTTOVV O GYECELS:
KA KB KI' AB BI' TA _

KA” KB' KI" A'B" BT'" TI'A’
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Enriong, anod ta dpowa tpiyove KHA kot KH'A'" Tpokv-
TTEL

KA KH

K'A" KH'

i1) H Pdon ko n toun g nupoapidag givat 6vo tpiyova

(v-yova) pe ta {evyn v opOAOY®V TAEVPDOV TOLG TTo-
PAAANAO KOt OLOPPOTQL, ETOUEVOS £XOVV TIC OUOAOYEGS
yovieg ioeg. EmumAéov, amd Ti¢ Topandve cYEcELS To
Cevyn Tov opdAoymV TAELP®V givar avdAioya, apa Ta
Tpiyova eival dpota, pe Adyo opotdtnTog A.

A.

EEXA Kavovikn nupapiba-Tetpaedpo

Mia mopopido Aéyeton kavoviki, av 1 Baon eivat Koavoviko
TOADY®VO KOl 1] TPOPOAT TNG KOPLONG TNG TLPAUISNS GTO
emimedo g Pdong ivat To KEVIPO TOL KAVOVIKOD TOAVY®-
vov (0%.22). Xe pio Kovoviky Topopida, ot Topdmievpeg
£€0peg elval 1loookeA Tplyova, ico HeTa&d TOVg Kot TO VYOG
Kd0e Tapamievpng £3paG TOL AYETOL ATO TV KOPLOT TNG
Topapidas AEYETAL armdaTiua Y| TAPATAEVPO VYOS TNG KO-
VOVIKNG Tupapidag (0y.22). AmodeikvdeTal emiong, OTL av ot
napamievpeg £0peC MLOS TVPANIdAGS Eival i 1GOGKEM)
Tpiyovae, T0TE N TVPONRIdA EIVaL KAVOVIKY].

Mia tpryovikn mopapida (oy.23a) Aéyeton TeTpdedpo, yloti
€xel Téooepic TPLYVIKEG £0pec. Omoladnmote £6pal TOV Te-
Tpagdpov pmopel va OewpnBel wg Pdon. Kavoviro Aéystan to
TETPAESPO TTOV OAEG 01 £JPEC TOVL givat o LIGOTAELPA TPTY®-
va (0%.23B). To teTpdiedpo eivor 1o anAovoTeEPO TOAVESPO.

EEEA Métpnon nupapibas

» Eupadoév kavovikns nupapidas

To avdmtuypo TG ETPAVELNS KOAVOVIKNG V-YMOVIKNG TUPOLLE-
d0¢ 010 emimedo G Paong amotedeitor and TO KAVOVIKO TTO-
Aymvo g Paong Kot o To V I60GKEAT TPIyVa TV Topd-
TAELP®V EOPAV TOTODETNLEVA OCTEPOEIONDS GTIG TAEVPES TNG
Baomg (oy.24). A6 1o avdamtuypo vroloyiletor 1 mopdmTAev-
PN KoL 1) OAIKT] ETUPAVELD KAVOVIKNG V-YOVIKNG Tupapidoc. H
napanievpn emeavela E, etvat to aBpoicpa tov epfadov
TOV V IGOCKEADYV TPLYOV®OV OV OTOTEAOVV TIG TOPATAEVPES
£0peG NG TLPALIBOGC, EVD TO EUPASOV TNG OAMKNG EMPAVELOS
E, etvar to d0poiopa g mapdmievpng empdvelog kot tng Ba-
ong. To avémruypa Topapidag Katookevaletal exiong, Otov
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ypedleTon Vo KaTookeLoohel TpaKTikKd 1 Tupapida.

OEQPHMA |

To euPadov e mapdmievpng E, ko g ohkng E, empd-

VELOG KAVOVIKNG TUpapidag divetat amd Tig oXEGELS
E.=1-p xau E,=7-(u+a),

omov T lvar N nuumepineTpog, a eivol To andoTNUO TNG

Bdong kot [ TO AmOCTNA TG TP,

H mopdmlevpn empdveia Kovovikng mopapidos aroteleiton
amd v 1I60GKEAN Tpiywva, pe Bdon A Kol amdoTUa 0, TOL
€xovv guPadov:

1 1
E,.=v:-—oah=|—va|[-A=1"p
2 2
"o tov vmoAoyIG O TOV EUPAGOD TNG GUVOMKNG ETLPAVELNG

™G mupapidag, oty Tapdrievpn exedveln TpocHETovpe
Kot 10 eUPadov g Pdong mov elvor Kavovikd v-ymvo:

1 1
EOZE,,+V'5M=E,,+ (?VXJ'GZE,,Jrr-a:r-(qua)

» ‘Oykos nupapidas

Agydpoote yopig amdoeln ot

OEQPHMA I

AVO Tpryovikég mupapideg pe ioa Hym kot iceg 1 16000-
vapeg Paocelg ivat ioeg 1 10odvvapEeS.

To endpevo Bempnua eivar ToAD onpoavtikd yoti cuoyetilet
TOVG OYKOVG £VOG TTPICULATOG KOt LOG TUPAUIONG TTOL £0VV
ioeg Paoelc kat ico LY.

©EQPHMA 11

O dykog mupapidag 1ot LE TO €va TPITO TOV OYKOV
TPIcHOTOC OV Yl TNV 1d10L BAcn Kot TO 1010 VYOC.

"Eocto n tpryovikhy mopoapida K.ABI. Ané tic kopueég B kot

I' (0y.25), pépovue Tic Taparinieg kat ioeg otnv KA «at
oymuotiCetar to mpiopo ABI-KB'T'. Xwpilovpe 10 mpicpa
otig e&ng tpetg mupapides: KLABT, B.KB'T' ka1 K.BI'T".
O1 V0 TPMTEG TLPALIDES EIVOL IGOSVVALES, YIOTL £XOVV O
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Baceic T1g ioec Pdoeic Tov mpiopatog kat kovo vyoc. H
devtepm Ko 1 tpitn eivan emiong 1oodvvapeg, S10TL av Oe-
®pnoovpe 0Tl EYovv Kown kopven To onpeio K, ot facelg
tovg BB'T” ka1 BI'T” glvat ta 800 ica tplywva ota omoia
yopileton o Taporinidypapupo BIT'B' pe ) dtoydviod tov
BI". Eniong £yovv ioa vym, a@ov ot féoelg Tovg givar cuve-
ninedec. apoatmpovpe dniadn 6Tt To TPicHO YOPIGTNKE GE
TPELS 1G0OVVALES TUPAUIDES, AP O OYKOG KAOE TPLYy®VIKNG
TUPOAUIONG 1GOVTAL LE TO TPITO TOV OYKOV TOL TPIGUATOC
mov €yel v dwa Baon kot to 1o Vyog, dnAadn cuopforucd

E.
V= TU’ omov V o 6ykog, E 1o epfadov g fdong kot v to

VYOG TNG TLPOAUIONGS.

Av 1 mopapida elvarl v-yovikn, m yopilovue og (v-2) Tpt-
YOVIKEG TUPAUIOES, PEPOVTOG TIG dlay®VIOVG TG fAong amd
uio kopven . [a kabe pia amd T1c TPrywVIKEg Tupaioeg
amodeifape Ot 1oydeEL TO ODdPN L, ETOUEVOG O GLVOAKOG
A OYKOG NG TLPAUIdOG 1600TOL LE TO AOPOIGUA TOV OYK®OV TOV
TPLYOVIKOV TUpapidowV, dSnAodn:

Ewv

1
V=—(E,+E,+..+E_ ) v=—"r,
3( 1 2 v2) 3

onov E, E,, ... etvat ta epPadd tov (v-2) Tptydvev mov
yopiletor n Baon, E to epuPfadodv g faong kot v to Hiyog
™G Tupapidag.

Na vroroyro0gi To nfadov TG GLVOAMKIG ETLPAVELNS
KU1 0 0YKOG KOVOVIKOV TETPAEIPOV, AKUG O.

Auon

H emoedveio tov tetpaédpov amoteAigital and 1€0-
cepa 16O6TAgVpa Tpiyova TAEVPAS O, EMOUEVOS N
GULVOALKN EMLQPAVELX TOV TETPAESPOV £xel EUPadoOV

E=4-a2§:\/§-a2.

O 6yxo¢ ToVv KavovikoD TeTPaédpov, BewpoveEVO MG

TPLYOVIKT TUPOUida, 1GoVToL Pe TO TPiTo TOL gUPadov B

¢ Baong ABI mov gival i60mAevpo tpiymvo TAgvpdc

a, entt 1o Vyog AK. To K dpmg givar kévtpo Bapovg e Pdong kot amd to opboydvio
o6

tpiyovo AAK €yovue AK = T

a’\3 a6 o'\2

1
Enopévoc, o 6 5 VoL V= -
TOUEVMG, 0 OYKOG TOV TETPUESPOL Etvort 3 2 3 T
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(13.8 | Opiouds kail otoixeia k6Aoupns
nupapidas

Av tunoovpe pia mopapion petald Kopveng kot Baong, p1e
eninedo mopdAInio ot Pdon, TOTE TO PEPOG TNE TLPAUIOOGC
mov mepthapPavetot petald tv 600 TAPIAANA®Y EMITESWV
Aéyeton kodovpn mopauida. To 500 dpoto ToAbymva AEyo-
VvTol fAcElS (MIKPY Kal ueydin) e KOAOVPNG Tupapidog
Kot To €VOVYPAULO TUN A TTOV €XEL AKPO OTA EMIMESA TOV
Bacewv kot givarl KABeTo 68 AVTA AéyeTOl Dwog TG KOLOL-

NG TOPANIBAG.

O apanievpeg £0peg pog KOAOLPMG TLPApIdNS Efvar Tpo-
QL Ko ToL VYN TOVG AEYOVTOL TAPATAEVPA. LA TG KOLOL-
pnG mopapidas. Ieocreins Aéyetal 1) KOAOLPN TVPAUION TTOL
KOTOGKELALETOL 0T KOVOVIKT) TTUPOLLIDE Kot Ol TPATTAELPES
£0peg TG elvan 16ookeA TpoméQiaL.

210 0y.27 TOPIGTAVETOL {110 KOAOVPT IGOGKEANG TETPAYOVL-
K1 Topapida,  onoio onueiwvetor pe ABIA-A'BT'A’, €xet
vyog AA' kan mapdamievpo vyog HH'.

EEX) Métpnon k6floupns I0ookeloUs
nupapidas
» EpBadov empaveias kéAoupns IcookeNoUs nupapidas

To gpPaddv E, g mapdmievpng emeaveiag kKOA0LPNG 160-
oKEAOVG VPSS e BACELS KOVOVIKA V-Y®VO., 1GOVTOL LLE:

E,=(+1)-v,

O1oVL T Ko T’ €lvar ot NumEPIpETpoL TV Pdoemv Kot v’ gival
TO TALPATAELPO VYOG TN|G.

To gpPaddv g oMkng empdavelog divetat amd Tov TOTO:
E,=E,+B+§,

omov B ko P elvar ta epPadd twv dvo Bacewmv.

» ‘Oykos k6foupns I000keAOUSs Nnupapidas

O 6yxog kOAoVPNG TLpapidag dtveTat amd Tov TOTO:

y_ U (B+B+\BB)
2t
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TrEQMETPIA

Na amoodery0sei 0T To pecokdOeta emineda oTIg
£E1 aKpég EVOC TETPAESPOV EPYOVTAL OTTO TO 1010
onueio. Emiong, o1 gvBeiec mov eivon kGOeteg oTIg
£0peg TETPOEGPOV OTU TEPIKEVTPA TMV EOPAV OL-

Epyovtor amo 1o 010 onpeio.

Anoédei€n

Av ABTA givan éva tetpdiedpo, o pecokadeta emine-
da otic akpég AB, AT kot AA tépvovion oe onueio
0, 0161 eivon KGBeTa o€ TPELg TEUVOLEVEG EVDETES. r
To onueio O (0%.28), 1oanméyetl amd T KopLEEg A, B,

Yxnua 28

I" kot A dpa Bor aviel Ko 6To LEGOKAOETO EMTEDQ TV VTTOALOITMOV OKUOV.
Eniong, o onpeio O avnkel ot pecokadeta enineda TV POV AKUOV KAOE £dpag,

dpo TPOPAAAETAL GTO TEPIKEVTPO TV EOPDV.

Na Bpebei onpeio mov vo woanéyel amwo To enineda

TOV £0pOV evOg TETPaEdpOov ABTA.

Anoédeign

Ta onpeia g kowng evbeiag AX (0y.29), tov emmé-
dwv mov dryotopovv Tig diedpeg AB(ILA), AA(B,I') ko
AT'(B,A) wanéyovv and tig tpetg £0peg ABI, ABA ko
ATA. To eninedo mov diyyotopet tn 6iedpn BA(A,D) t¢-
pvelr v AX og éva onpeio O, Tov 1oaméyEL Ko amd TIg

T€60EP1G E0PEG.

Aoknoels Eunédwons

1.

Na vroloyioete 10 DYOS KAl TO ATOCTIUO,
KavovIKNG 1) eCoyawvikng, ii) Tetpaywvikng
Ko iii) TprywvIKNG Topouioas (Kavoviko
TETPAEIPO), OV ExEl TAEVPC, POONGS UNKOVS
I KL OKUN UKOUG A.

. Na amodeilete 6t1 01 mOpATAELPES EOPES

KOVOVIKHG V-YWVIKIG TUPOUIONS TyNULOT-
{ovv loeg ywvieg ue to eTinedo s Poorng.

. No vroloyioete t0 gufadov g roparisv-

PHS ETLPAVELOS KO THG OMKIG ETLPAVELOS
KOVOVIKNG TETPAYWVIKNG TOPOULOOGS, UE
Thevpa foons 4 kor oxuy 7.

. Na vroloyicete T0 gufadov g faons ko-

VOVIKHG TETPAYDVIKHG TOPOUIONS TTOV EYEL

eupodov mapamlevpns empaveros 200 xor
omootnuo. 10.

. H ueydln mopauida e Arydmrov Exen

faon tetpdywvo mhevpag 234m kot Dyog
146m. No vmoloyioete v mopamievpn
EMIPAVELD, KOL TOV OYKO THG TOPOUIOOS.

. No vrwoloyicete t0 eufadov s Tapa-

TAEVPNG ETLPAVELAS KOL TOV OYKO KOVOVI-
KIS TETPOYWDVIKHG TUPOUIOOS (G GOVAPTH -
o TG TAEVPOS THS PATHS, av Exel arxun
ion ue ) dayavio ¢ Paong.

. Na fpeite to L0yo twv oyKwv kdfov Kai

KQVOVIKOD TETPOEIPOD OV EYEL OKUT] [N
e T 1) d1aydvio Tov KoPov kat ii) dia-
YOVIO NG EOPag TOL KOPOU.
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8. Na ppeite 0 Loyo twv dykwv kavovikov | 5. Av 0bo tetpdedpo Exovv ko uio tpicdpn
TETPOEIPOV OKUNG 0. KOL KAVOVIKIG &0y~ ywvia, T0TE 0 A0YOS TWV OYKWV TOVE 160D~
VIKHG TOPOUIONS TAEVPAS 0. KoL DWOUG . 701 ULE TO JOYO TOD YIVOUEVOD TV OKUMDV

9. Erimedo mapailinlo atn foon kKovovikng TS TpiEdpr.

eCoyVIKNG Topouioag, e TAEVPA o Kal
dwog v, dryotouel o vyog te. No vro-
Aoyioete T0 gufiadoV THE TOPATAELPNS ETTL-
PAVELOGS KO TOV OYKO THS KOAOVPHS TOPOi-
HIOAS TOV TPOKDTTEL.

Anodeiktikés ACKNOEIS

6. Av A', B', I'' eivai ta péoa twv axumv

OA, OB, OI tetpaeopov OABI, tote
©ABT) =L (04BI).

. Kavovikn tprywvikn mopouioo. O.ABI éyel

TAEVPE, PAOHS 0. KoL 01 TOPATAEVPES OKUES
¢ oynuaticovv ywvio 60° ue tn faon.
Na voloyicete Tov OyKo THG.

1. Aivetou o mopolinieninedo ABIAN-A'BT'A’.
Na amodeicete ot to tetpdedpo AIB'A’ | LivOeta Oépata
Exet o &va Tpito TV OyKOv TOL TOParAl- | 1, No amodeilete 611 0 0YKOG TETPAEIPOD
Aemimedov. 160VTOL L€ TO YIVOUEVO THS TPOPOINS TOV
2. Na amodeilete 011 o€ KGOe TETPAEIPO, TO o€ eminedo kdbeto o€ ulo oxun emi 1o éva
YIVOLEVO TOD EUS000D KGbBE Edpag emtl TO PITO THS QKIS AVTHG.
avtiototyo Vyog eivar oTabepo. . Av n k6Oetn oI TPIYWVIKOD TPIoUATOS
3. Na amodeiete 0t1 0 OYKOG TETPAEIPOV O &yel loeg TAevpég, TOTE TO GlpoIaHO. TV

uetafaiietar ov pio oxun petoxivy el
0TO POpéa. TS YWPIS vo. alradel unrog.

. Av 000 teTpdedpa Exovv Koviy pio arun

Kal T 0le0p1] TOV OVTIOTOLYEL O& QUTHV,
70T€ 0 A0Y0¢ TV EUPOODV 160DTOIL UE TO
A0Y0 TOD YIVoUEVOD TV EUSAOWDV TWV dDO

OTOOTATEWY KAOE E0WTEPIKOD TNUELOD
0o TS PATELS KOl OO TIC TOPOTAEVPES
éopeg etvar ota0gpo.

. No amodeilete 0TL TO 0TEPED TOV EYEL KO-

POPES TOL UETO. TV QKUWOY EVOS KOOV Exel
[0€C AKUES KOl VO DTOLOYITETE TOV OYKO

IXHMATA

EOPWV TOV TPOTKELVTAL 0TI OLEOPT]. T00.

ANAKEDAAAIQZIH

1. Av toyaio mopopido Tunbet pe eninedo mapdiinio ot Paon g (0%.29), &xovpe:

KA" KB’ KI”
« ABI'=A'BT' pe Adyo opotdtntog A.
2. Métpnon kevovikig Topapidac:
* Eupoadov mapdmievpne emodvelog: E, =1 - p
B-v
3
OOV [ TO AMOGTNA, T 1) NUTEPIUETPOG TNG PAGTS, L TO VYOS TNG TVpapidag kot B to
euPadov g Pdong.
3. Métpnon k6rLovpng TVPUpRidong

* Oykoc: V=

* Eupoadov mapdmievpng emodvewog: E, = (t+1') - v’

Vo v-(B+B++/Bp)
- 3
Badd tov facemv, v T0 VYOS KoL V' TO TOPATAELPO VYOS TNE TVPAUIONS.

* Oyxog: , T Ko T ot numepipeTpot twv Pdoewv, B kot B to ep-
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m Lteped ek nepiotpoPpns

To oteped ek TEPIGTPOPTG EIvaL 1) dEVTEPT) OIKOYEVELD OTE-
pemv ov Ba perenoovpe o€ avtd T0 kePdraro. Ta oteped
avtd givol yproa 1660 amd BewpnTikyy 660 Kol Ao TPo-
KTIKT droyn ylati katackevdlovtal EDKOAN LE TN ¥PNON
E0IKOV punyavnuatov. To oteped €K TEPIGTPOPNG AEYoVTaL
£161 yloti ONUovpyovVTaL KATE TV TEPICTPOPN| LG EimE-
NG YPAUUNG YOP® omd GEOVH TEPIOTPOPNG Lia evOeia OV
Bpioketon oto emimedo g ypopung (ox.30). Ta onpueia g
YPOUUNG QLTS KATE TNV TTEPLGTPOPT YPAPOVY KUKAOVS TTOV
Bpiokovtal og emineda KABeTO GTOV AEOVO TEPIGTPOPNG KO
£€YOVV T, KEVTPO, TOLG GTOV AEOVa. XTIC ETOUEVES TTOPaAYPd-
@OVG Bl LEAETNGOLLLE TOV KOAVOPO, TOV KOVO KOl TN GPaipa
WG OTEPEA EK TEPIGTPOPNC.

KoAivépos
EERE] Opiopés kai oroixeia kuiivépou

Opiopoi

OpO6g KOAvopos | KOAIVOPOS eK TEPIGTPOPHS N KVAIV-
0pog AEYETOUL TO GYN O TOV TOPAYETOL 0.0 £va. opOo-
YOVIO TAPUAAAOYPALNO, TO OTTOI0 EKTELEL pio TAN PN
TEPLOTPOPT] GTO YAOPO YOP® amd TN pio TAELPA TOV.

To guBOypappo Tpuqua A'B’ yopw and 1o onoio mepiotpéee-
tot to mopoAnAdypoppo ABB'A’ (6y.31), uével apetakivnto
KOTA TNV TEPIOTPOPT), AEyeTOL déovag 1| Bog TOV KUAIVOPOL.
Katd v nepiotpoen, n mhevpd AB mopapével mapdAinin
Kot og otofepn andotoon omd tov dEova A'B’ ko 1 tuyaio
0éom g mhevpac AB Aéyetan pevérerpa tov KuAivopov. H
EMPAVELLL TTOL dNUOVPYEITOL AT TNV Kivnon TG TAEVPAS
AB Aéyetan mapdmisvpn M| KvPTI) EMPAVELR TOV KOAIVOPOV.
Ot mhevpéc A'A kou B'B tov maparinroypdppov, oc kaOe-
teg otV A'B’ kat ioeg peta&d Toug, KoTd TV TEPIOTPOPT,
YPAPOLV i60Vg Kal TapdAANLOVG KUKAIKOVS d1GKOVG TOV
aviKoLV 6¢€ emineda kdbeTa otov Aova ota onueion A’ Kot
B’. Ot xdxhot (A', A’A) xar (B, B'B) elvan mapdiinior, Aé-
yovtol fdoels Tov kvdivdpoo ko 1 oktivo A’A = B'B Aéye-
ToL aKTIVe TOV KUAIVOPOUL.

O xolvdpog Ba cvpupoiriletar pe (A'B’, A'A), d6mov A'B’
etvat 0 a&ovag Tov KuAivopov Kot A'A etvar 1 axtiva tov.
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KE®ODAAAIO 13. ETEPEA IXHMATA

EERF1 Mérpnon kudivSpou

‘Eocto kolwvdpog (AA', p). Av ot pia fdon Tov KuAivdpov

(0%.32) eyyphyovpe £va TOADY®OVO Kot 0o TI KOPLOES TOV
TOAYDOVOL PEPovLLE eVBVYpapa T T TapdAAnAa Kot ica
e TOV AEOVO TOL KVAIVOPOU, Ta TUMUOTO AV TE Elvat YevETEL-
PEG TOL KLAIVEpOUL, Ot omoieg Eekvdve amd onpeia Tng piog
Baomng, Ppickovtal 6TV KuPTH EMPAVELN TOL KUAIVOPOL Kot
KOTOAYOUV 6TV GAAN BAon @ KOPLYEG EVOG TOAVYDVOV,
ioov Ko TopdAANAoL 670 aPYKd TOAYYWVO. Zynuotileton £Tot
évo 0pB0 Tpico TOV AEYETOAL EYYEYPAMUEVO GTOV KDAIVOPO.
Av o1t pia Bdon tov kvAivdpov (BB, p), meprypdyovpe
éva ToAOY®vo (0%.33) ko amd TIC KOPLPES TOL TOAVYDVOL
@épovpe VOVYpPOUILO TUALOTO TAPAAANAD KOt (GO [LE TOV
a&ova tov KuAtvopov BB', oymuartiCetan Eva opB6 mpiopa, ot
£€0peg Tov omoiov givor eminedo QUNTOUEVH GTOV KOAVOPO
KOTO UIMKOG YEVETELPMV Kot 01 BAoelg Tov gival ica ToAV-
YoV TEPLYEYPAUUEVE 6TIG dVo Bdoels. 'Eva tétoto mpiopa
AEYETOU TEPLYEYPOAUUEVO GTOV KUIIVIPO.

» Avantuypa tou kufivépou
Eyypdoovpe otov kOAvdpo (AA', p), éva kavoviko mpicpa,
TO 07010 OVOTTLGGOVLE 6TO eMinedo (oy.32). To avamTuyua
ToL picpatog eivar £va opBoymdvio pe To Eva (evyog amévovTt
TAEVPOV 1GEG IE TIG YEVETELPES Kal TO GAAO 150 pe TV Tepijie-
Tpo G Pdiong tov mpicpatoc. Av SmAactalove GUVEXDS TOV
aplOud TV TAELPAOV TOL TPIGLATOS, ) TEPIUETPOG TG Pdiong
TOL TEiVEL 6TO PNKOG TOV KOKAOL. Apa, 6TO Op1o, TO AVATTUY-
0L TNG KVPTNG EMPAVELNG TOV KLAIVIpOL ivar opBoydvio pe
TAEVPES T YEVETEPA KO TO UNKOS TOV KOKAOL NG PBdomg,
dNAadn v KoL 2pT AVTIGTOL(O, OOV V TO VYOG, P 1) OKTIVOL TOV
KVAIVOpov (oy.34). To avémTuypo ™S OAMKNG EMUPAVELOG OTTO-
teAettatl amd to opboymvio maporinidypappo KAMN mov
TEPLYPAYaLLE Kot o 600 KUKAKOVG d1GKOVG aKTivag p, TOV
AVTIGTOL(OVV GTIG 60 PAcELg Tov KLAIVOpov (oy.34).
» EpBadov emipaveias kudivbpou
ZOUQOVA e TOVG GLAAOYIGLOVS TTOV KAVALLE Y10 TNV KOTO-
GKEVT TOL OVOTTVYUATOG, TPOKVTTEL AUEGMG TO 0KOAOVLOO
Bedpmpua:
©EQPHMA |
To epPfaddv g KUPTNG Kot TNG OAIKNG EXLPAVELNG EVOG
KVUAIVOpov aktivag p kKot bVyovug v eivarl E, = 2mpv ko
E, = 2np(v + p) avtictoyo.
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» ‘Oykos kuflivbpou

Av gyypdyovpe 6Tov KOAVOPO £va 0pHO Kavoviko Tpicua
e Béon Kavoviko v-ymvo, o GyYKogG ToV TPIGHOTOG 1IG0VTOL LE
T0 gUPaddv g Paong enl o Vyog Tov. Oewpove TP OTL
70 V OUTAaGLALETOL GLVEYDS, MOTE TO TANOOG TOV TAELPDOV
™ Pdong Tov mpicuatog vo Teivel 6To Anelpo, ondTe TO
epuPadov g Paong teivetl oto guPfaddv tov kdxiov. Torte,
G670 OP10, 0 OYKOS TOV KLAIVOPOL 1600TL LE TO EUPAOGV TOV
KOKAoL TG Bdong eni To Hyyog, dNAadn:

OEQPHMA I

O 6yK0¢ KVALVEIPOL VYOLG L KOl OKTIVOG p 1GOVTOL LUE
V= npzv.

NMAPATHPHZH

Av avti TV eyyeypopEveV mpi-
OUATOV GTOV KOAIVOPO YpHoio-
TOLOVOOYE TO, TEPLYEYPOLUEVO.
Oa. Ppicraue tovg (d100¢ aKpl-
Pds TOTOVS Yia TV ETLPAVELDL
KO TOV OYKO TOV KDAIVIPOD.

Aoknoeis Eunédwons Anobeikukés ACKNOEIS

1. No vmoloyioete t0 eufadov s KopTHS 1. KdAwvdpoc éyer oyko V kot vwog v. No.

AIKHZEIX A AYZH

K0l OMKNG EXLPAVELAS KAL TOV OYKO TOD
KvAivopov mov Exer vyog 1 kot axtiva 1.

VTOAOYITETE TV OAIKI] TOV ETLPAVELCL.

. Ocwpovue tetpdywvo ABIA thevpdc o

2. To 010 yio kOAIVOpo ue axtivo 15 kot xar M to puéoo tov AB. Na vroloyice-
Dypog 8. 7€ TOV OYKO TOD GTEPEOD TOV TYNUOTICE-
3. No vmoloyicete T0V OyKO0, THV KUPTH KOL ta1 amd to opfoydvio MNI'B, (MN//AA)
TH OGUVOLIKY ETIPAVELQ. KDAIVOPOL TTOV EXEl Kata iy nepIioTtpogn 10 yupw ano my
byoc Simhéoio e axtivae Tov. mhevpa AA. Xe moio Oéon mpémel va. givau
4. KvAwdpixn oecouevn éxer axtiva 1u. Na oM, (WOTE O TEPAYOUEVOS OYKOS VoL EIVAL
omoAoyicere T yopnTikGTTa 08 Altpa TG TO U160 TOV KDAIVOPOL TOV TOPEYETAL ATTO
oeouevieg yio kGle eKoTOTTO TOV UETPOD 10 TIpaywvo,
byoc. . Ocwpodus opOoywvio ABIA mov mepi-
5. To cuPadév me ohkiic empdveiag evic OTPEPETAL YOPW OO GLOVO. TOV ETITEIOD

KOAIVIpOD ue dyog 2 eivor ioo e o ufa-
00V kOKAOV okTivag 4. Na fpelei 1 oxtiva
p TOL KOAIVIPOD.

TOV OV OV TO TEUVEL KAl VAL TOPAILN-
Aog oty whevpd AB. Na vroloyicete tov
OYKO KOl TNV OMKI ETIPAVELD, TOD TOPG-
yetai oo 10 ophoydvio kai vo. awooeile-
7€ OT1 1000TAL L€ TO UNKOS TOD KOKAOD oD
ypapetl to kévipo O tov ophoywviov emi
70 gUPAOOV Kar TNV TEPTUETPO TOV 0pLo-
YVIOL ovTioTOLYO.

ANAKEDOAAAIQZIH

1. Eppadov empdvelag KuAivopov:

KUPTNG: Ex = 2npv,
OMKNG: E, = 2znp(vtp)
2. Oykog KvAivdpov: V=mp’v.
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Kwvos

m Opiopods kal otoixeia KWvou

Opiopoi

OpOog KAVOS | KOVOG eK TEPIGTPOPNHS | OIS KO-
vog AEYETUL TO GTEPED GYNRA TOV TOPAYETOL OTTO TNV
TEPLGTPOPT] EVOG 0pOOYDOVIOV TPLY®OVOL YOP® 06 pic
K30etn whevpad Tov.

Oewpovpe Eva opboymvio tpiywvo KOA, pe v opbn yovia
610 O (0y.35), T0 omoio TePIoTPEPETOL YOP® ATTO TNV KAOETN
mievpd KO. H vroteivovoa KA tov opBoydviov tprydvov,
KOTA TNV TEPIGTPOPN, O1EpYeTOL amtd TO oTtafepd onueio K
Kot ypagel pio Kuptr emeAveLd, evo 1 kdetn mievpd OA
YPAPEL Evay KUKAIKO dioko kévtpov O kot aktivag OA, Tov
Bpickovtal 610 eminedo mov sivar kéBeto oty KO o710 O.
To oteped oynua Tov TopdyeTaL Le AVTOV TOV TPOTO AT
10 Tpiyovo KOA Aéyetar kovog. H xupt empdveia mov
mopdyeton omd TV vroteivovoa KA Aéyeton wapamicvpny 1
KVPTH EMOAVELD TOV KOVOL, 1) Tuyaia 0¢on e KA Aéyetan
yevérelpa M| mlevpd tov kovov. H kabetn mievpa KO, mov
TOPAUEVEL 6TAOEPT KATA TNV TEPIGTPOPT, AEyeTal déovag
N dwog, to onueio K Aéyetar kopoen, o KhkAog mov ypdopet
N KaBetn mhevpd OA Aéyeton faon kou n axtiva g Pdong
Aéyetal axtiva Tov k@vov. Eival mpopavég 0Tt dAeg ot ye-
vételpeg evog Kavou givat ioeg. O kdvog cvpPoriletar pe
(KO, OA), 6mov KO o a&ovag ka1 OA 1 axtiva e Baong
TOV KMVOU.

m Métpnon tou K®VouU

Oewpodpe évav kovo (KO, p) (6%.36), Kot Eva ToAY®VO
€YYEYPOAUUEVO TN PACT] TOV KOVOL, T.Y. £VO TETPATAELPO
ABIA. Av evioovpe v kopver K tov k@vov pe t1g Kkopu-
(PEC TOV TOAVYDOVOVL, Ol OKUEG TG TUPAUISNS Elvarl YeEVETEIPES
Tov k®OVoL. H mupapida Lotmdv mov £xel e TOV KOVO KON
KopLEY Ko 1 Bdon g eivan eyyeypopupévn ot faon tov
KOVOL AEYETOL EYYEYPAUUEVH GTOV KMDVO.

Av topa Bewpnoovpe Eva TOADY®VO, TEPLYEYPOUUEVO OTN
Baon evog kdvov, m.y. éva tetpdmievpo ABTA (0y.37) ko
cuvdécovpe TV Kopven K tov kdvov pe Tig Kopueég Tov
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Y xnua 39

yxnua 40

TOAYDOVOL, TPOKVTTEL pia TVpapido TOV AEyETON TEPLYE-
ypauuévy ctov kovo. H mopapida avtn £xet £dpeg mov
EQATTOVTOL GTNV KLPTY| EMLPAVELD TOL KOVOL KOTE UNKOG
YEVETEPDV.

> Avantuypd Tou Kwvou

H xvpt emodveia evog kdvov pmopet va avoarntuydet 6to
eninedo. [ 10 oxomd avtd eyypdpovpe otov kdvo (KO, p)
(0%.38), pia Kovovikn v-ymvikn Topapido, TV omoia ot
GULVEYELDL AVOTTTOGGOVUE 0TO eminedo. To avamTuypa ™G mo-
PATAELPNG EMPAVELNG TNG KOVOVIKNG TUPOidag amotedeiton
ano v ioa 1600KeAN Tpiyova (6).39), Ta omoia KaTaoKEVE-
Covpe 10 £va dimha 6T0 GALO MG EYYEYPOLUEVA TPIYOVO GTOV
KkokAo (K', 1), 6mov K’ tuydv onpeio tov emmédov kot A 1o
UNKOG TNG YEVETELPOG TOL KOVOU.

Amhac1alovtog cuveX®S TOV ApBUd V TV KOPLPAOV TNG £Y-
YEYPOAULUEVNG TUPOIONG, To UMK TOV i6mV Yopddv AB, BI,
KTA. yivovtol cuveyxde PIKPOTEPA KoL 1] TTOAVYOVIKT] VPO
A'B'...A" 610 avdntuypa teivel vo copmécet pe to &0 Tov
KOKAov (K', 1). Xt0 0p1o Aoudv, T0 avATTLYO TOV KOVOL
elvan évag topéag tov kukAov (K', L), to 160 Tov omoiov
£XEL PNKOG AA' = 21p. Av ovopdoovpe ¢ ) yovio A’K/A’
TOL TOUED, LETPMUEVT GE Hoipeg, Exovpe TN oyéon (oy.40):

360 o p

<o =-—-360°
2k 2mp A

Apa, TO QVATTUYRO TNG KVPTIS EMPAVELAG KOVOV IE
TTAEVPA A KoL aKTivVe p €lvol TOPEAS KOKAOV OKTIVOG A
mov PAEmeL TOCO pfjKovg 27Tp N o€ poipes:
p
=—+360°
*7a
» Eupadov emipaveias kar 6yKos tou Kwvou

SOUQOVA [LE TOVG GLAAOYIGHOVS TTOL KAVOLLE Y10 TV KOTO-
GKEVT] TOL AVOTTOYUATOG, TPOKVTTEL AUEGMG TO 0KOAOLOO
Oevpnua.

OEQPHMA |

To gupadov g kvptg E, kot g oAikng E, empdvetag
€VOC KOVOL E OKTIVOL p KoL YEVETELPOL A, 1GOVTOL LUE:
E.=nph xoau Ej=mp(p +A).

To avamtuypa TG KupTiS EMLPAVELNG TOV KOVOL iVl TO-



NMAPATHPHZH

Avti Ty eyyeypopuEvmv Tupa-
HIOWV UTTOPODUE VO. YpHOLUOTTOL-
noovue g mepryeypouuéves. O
OYKOG TOV KWVOV EIval UIKPO-
TEPOS OTTO TOV OYKO TWV TEPLYE-
YPOLUEVOV TOPOUIOWV KOL [IE-
YOLVTEPOS TV EYYEYPOLUEVDIV.

KE®ODAAAIO 13. ETEPEA IXHMATA

HENG KOKAOL akTivag A mov €xel unkog to&ov 2zp. a0
epPadov E, avtov tov topéa 1oydel ) oyéon:
.’  E,
. 2np

< E, = mpA.

To gpPaddv g OMKNG EMPAVELNS TPOKVTTEL OV GTO EUPal-
OOV NG TOPATAELPNG EMLPAVELNG TPOGOHEGOVLE TO EUPAOOV
g PAong tov kdVoL, dNAadN:

E, anz +apl=mp (p +A).

©EQPHMA I

O 6YKOG KOVOL OKTIVAG p KO VYOVS U 1600TAL LUE:

1))
V=mnp’—.
P

Oem®POVLLE KOVOVIKT TUPOUIdO EYYEYPOUUEVT] GTOV KMVO, M

v , 0mov B 10 gpPadov g Paong

omoia &yel dyko V =

™mG. Av 0 aplBuog TV TAELPOV TNG TVPAUISOG GVVEXDG Ot~
mAaclaletal, T0Te 610 Oplo, To eRPaddV g Pdong g mo-
papidag etvat To epPaddv e Pdong Tov KdVoL Kot 0 GYKOG
v

3

EERE KéAoupos kdvos

"Eocto kdvog (KO, p), o omoiog tépvet éva eninedo kdOeto
otov a&ovd tov oto onueio O petald K ko O (oy.41). An-
LovpYEiToL £T61 £VaG LUKPOTEPOG KAOVOG, LLE TNV 1010 Kopuen
Kot faom évov KOKAO TOpAAANAO TPOG TOV APYLKO, LE -
KpOTEPN aKTiVO, O OTTOT0G OPOLPEITOL OTTO TOV APYIKO KOVO.

TOL KOVOL wsovto pe V =

To oynuo Tov amopével AEYETAL KOAOVPOS KMOVOS KOl OTOTE-
Agiton amd To PHEPOG TOL KMVOL OV TEPIAAUPAVETAL HETAED
™G Paong Kot evog emméEdOV TAPAAANAOL GE OVTO, LETUED
KopLeNg Kot Baong. Ot dvo mapdAiniot kKOKAOL AEyovTal
Pacers Tov KOLOVPOL KOVOV (LKPT Kot LEYOAN) Kot TO V-
Bvypappo tunpa OO’ mov cvvdéet Ta KEVIPA TV PAcE®V
Aéyeton alovag M vyog. To tunua AA' Aéyetan pevéreipa 1
TAEVPA.

[ Tov dyko Kot TV EMPAVELD EVOC KOAOVPOL KOVOL 1GY V-
oLV ta emopeva Oemprpata.
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OEQPHMATA

*  To guPadov g kuptg E, ko g oAkng E, emodvetog
KOAOVPOL KOVOV pe aKUN A Kot akTives Bloemv p Kot

310

p’, 10o0TON pE:
E =m\(p+p) kot Eg=mh(p+p)+m(p’+p?).
* O dyK0g KOAOVPOL KMOVOV, pe VYOG L Kot OKTIVES p Kot
p’, 10o0TON UE:

v

Ty
=3 (07 p"+ pp).

E Aoknoeis Eunédwons Anobeikukés AOKNOEIS
E 1. Kavog éyer axtivo. 3 kai dyog 4. No. vro- 1. Na ywpiorei n kvpt empaveLo KOVOL o€
< Aoyioete Tov OyKko, TNV KOPTI Kol THY 01~ 000 16000voua UEpN ue exinedo kabeto
= K1 ETIPOVELL TOD KOVOD. otov déovo, tov kwvov. To (010 yLo. Tovg
"E" 2. Kavog éyet dyog 4 kau emipaveia 6. No OYKOVS TV KOVV.
W Ppeite v akTivo. Tov KOVOD. 2. loormievpoo tpiywvov ABI mpoekteivoo-
§ 3. Karaokevaletar amoOnkn oitkodouikwv e v mhevpa AB Kotd ioo pikog Kai
E VAIKWV G€ GYHUO OVTEGTPOLUUEVOD KWOVOD oto onueio avto pépovye evbeia & kabe-
(011.0), ywpic Kélouua, e axtive Baonc ™ oy AB. No, vroloyioete Tov 0yKo mov
p Kkat yevéteipo. 2p. No vroloyioete 1o gu- TOPAYETaL OO TO LGOTAEVPO TPIYVO, OV
Padov e Aauopivog mwov ypeidletal yio, o0 TEpLOTPOPEL Yipw amd Ty evbeia .
TV KATO.OKEDY] THS KOl TOV OYKO THG O.T0- 3. Kawvog éyet oxtiva p ko yevéreipa 2p.
Onkng. Na ywpicete T0v k@vo ue 000 Topoiin-
4. Kovog mopayetor omo v mEpiotpopl op- Ao emimedo o faon o tpia pépy, wote
Boyaviov kat 1600KkeLODS TPLYHOVOL YOPW 01 KUPTES ETUPAVELES TTOV TPOKVTTOVY VoL
omo o DYog Tov. Av p gival 1 aKTIVA THS elvar 16000Vayeg.
PAons tov k®vov, va vroloyicETE TOV 4. Na amodeilete 0T1 0 OYKOS EVOS KODVOD
OYKO KoL TV KOPTH ETPAVELL TOVD KDVOD. 1000701 [E TO EUPadOV Tov 0pBoywviov
5. 10 eufladov e oMKng enpavelag Kwvo TPLYOVOD TOV TOV TOPAYEL ETL TO — TOV
eivai 160 ue 10 gufladov KoKlov axtivag UIKOVS TOV KDKAOV TH¢ Poornc.
o Na ,Bpez'@ my KUPTIW’ 87Tl€0d)’8105 KaLTov | 5, No amodeilete 01 10 U000 TV KOPTOY
OYKO TOV KWVOV, AV EXEL OKTIVO. p. EMLPAVELDY ODO KOVDV TOV TOPAYOVTAL
6. Na fpeite 1o Loyo tov ufodod e faons oo 0vo ouota. opBoyadvia iywve, eival
EVOS KWOVOD TPOS TO EUPAIOV THS KUPTHS OVAL0Ya TPOC TO. TETPEYWVA. TWV OKTIVWV
ETIPAVELOS TOV, OV EYEL VYOGS 100 UE TH T0VG.
diduetpo e fdong ov. 6. To eufladov e kvpThNS eMPAveEINS EVOS
7. Kavog xai koAvopog Eyovv ioeg fooeis K@OVOD 1600701 UE TO EUPOOOV KOKAOD
Koi ioo Oyn. No fpeite to Adyo twv kop- axtivag a. No. vwoloyioete: i) Tov Oyko
TV ETPOVELDY TOVG. TOV KOVOV, AV EyEl aKTIVa p Kal i) TOV
8. Na fpeite tp ywvio tov kKvkAikoD Topéa byKo Tov KdVoV, av o = I Kot p = 3
TOV TOPLOTAVEL TO OVATTOYUO TOD KWOVOD 3
OKTIVOG P KOI DYOUS U = \/1L5 p.
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ANAKEDOAAAIQZIH

1. EpPadov empdvelog Kdvov oKTivag p Kot YEVETEPOG A
*koptiig:  E=mph,
cohkng:  E,=mp(p +A).

2. To avdmTuypo KOVOL OKTIVOaG p Kot YEVETELPOS A €lval KOKAMKOC Topéas Yoviag:

p
=—-360°.
LY
v
3. Oyxog kdvov Dyoug v kKot aktivag p: V = 3

4. K6Aovpog KOVOG pe aKTiveS p, P, VYOG L Kol YEVETELPOL A:
* guPaddv KuPTNG EMPAVELNG E .=7n\p+p’)
* euPaddv OMKNG EMPAVELG E,=mMp+p)+a(p’+p7)

7 TI:U ! r
'OYK09V=7(p2+pz+pp)-

Ipaipa

(13.16 | Opiopds kail otoixeia opaipas

H oopaipa, éva oteped oynpa mov eival yvootd amd Ty eno-
nteio, propel va oplotel yeopeTpikd pe dvo tpomovs. Katd
oV éva TpOTOo, Bempeltal OTL TPOKVTTEL WG EMPAVELD EK
TEPIGTPOPNG, EVD KATA TOV OEVTEPO TPOTO OTL vl YE®LE-
TPIKOG TOTOG oNpeiwV ToV Ydpov. AkoAovBovv Kat ot dVo

oplopOtL:
Opiopoi
1) Zgaipa €ivol To oYNPo TOV TOPAYETOL ATO TNV

TEPLOTPOPN VOGS KOKAOL (O, p) pe dEova mept-
oTPOPNS pia SLapeTPo TOVL.

i1) Zgaipa €ivor T0 GHVOLO TOV GNUEIOV TOV JAOPOV
ov améyovy and éva 6talepo onpeio O otabdepr)
0mTOGTOO P.

To onpeio O Aéyetou kévrpo (6y.42) kot o Tuqpe OB = p
Aéyeton axtiva ™ cpaipog. H cpaipa copporiletor pe
(O, p), 6mov O &givar 1o KEVTIPO TNG CPOIPOG KOl p 1 OKTIVA
mg. Kdbe evbeia mov mepvaet amd to kévrpo O e opaipog
TEUVEL TN opaipa og dVo onueio A kot A', To omoio Aéyovtol
avtiolaueTpika onpeio (6y.43) Kot To e0OVYPOLO TUN O
AA' Méyetan draueTpog g opaipag. To evfhypappo Tpuqpo
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AB mov gvdvel dvo toyaio onpeio g opaipag Aéyetal yop-
on. Ta onpeio Tov YOPOL TOL ATEYOLY OO TO KEVTPO TNG
GQAipOG ATOGTACT) LIKPOTEPT OO TNV OKTIVA TNG SPAipag
Aéyovtal eomTepird onpeia e ceaipac, eved exeiva TV
omoimv 1 amdGTaoN 0o TO KEVIPO glval peyoldtepn omd
mv aktivo Aéyovtal eCmTepird.

Q¢ dpeon ovvETELD TOV OPIoUOD TPOKVTTTOLV Ol EENG TTPO-
ThoEs:

NMPOTAZEIZ

* KdaO¢ opaipa £xer pévo éva kévrpo O.

* Okegg o1 dudpeTpol TG 6Qaipag sivor ioeg.

* Ka0Oe yopon ceaipag ivor pikpotepn amwd tn dSrapeTpo.

* Av AB givan xopon c@aipag kor M 10 néco tng yoponc,
t0te 1 OM givor kaBeTn ot YOpoN.

NPOTAZH

Téooepa onpeia Tov YOPOV, TOV HEV AVI|KOVV 6TO 1010
eninedo, opilovv povadikl ceaipa.

Oewpovpe Ta onueia A, B, I' kot A, mov dev aviikovv 6To
oo eminedo. Ta onpeio ™ evbeiog & mov givar kébetn oToO
eninedo Tov tprydvov ABI oto mepikevipo K icanéyovv amd
ta A, B ka1 I (0%.44). Katackevdlovpe todpa to eninedo
T TOVL €ival pecoKafeTo 6To gVBVYpappo TUHa AA, TOoV
téuver v gvbeia & og éva onueio O. To onpeio O wwoméyet
Kot and tao téocepa onueia A, B, T kot A. Télog, emeidn to
Kkévtpo kdBe cpaipag mov mepvdet and to onueio A, B ko I
glvar onueio g & ko To KEVTPO KABE Geaipag Tov TeEPVAEL
amo to A kot A givon onpeio tov mT, EmeTon OTL N GEAipA VTN
glval povaodtkn.

EERFA o©¢oeis subcias kai eminéSou
WS NPos oPpaipa

» Ixeukn Oéon eminédou kai opaipas

‘Eoto opaipa (O, p), eninedo T mov anéyel andcGTOON

OK =8 and 1o kévtpo O g cpaipag (oy.45).
1) Av 0> p (oy.45a), T6tE OAO TOL ONUELD TOV EMTEOOV
elvan eEmtepcd onueia g ogaipag, ETopuévmg To emi-
1ed0 Kot 1 opaipa dgv EYOVV KOV onueio.
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i1) Av 6= p (ox.45pB), 101 T0 onpeio K eivon kowvd onpeio
NG COOIPAS KOl TOV EMTEOOV, VO KAOE AALO onueio
TOL EMIESOV givan eEmTEPIKO onpeio ¢ opaipog. Tote
10 eMIMEDO AEYETOUL EPATTOUEVO EMIMEDO TNG COOAIPAG
kot to onueio K Aéyeton enucio emapijs.

i) Av 6 < p (oy.457), to1e T0 onueio K givan ecmtepikd
onpueio g opaipag. Tote to eminedo TéUveL T ceaipa
KoL 1) TOUN €lvoit KOKAOG TOL EMITESOV T UE KEVTIPO TO

onueio K kat oxtivo p'=+/p> —8°.

Otav 10 eninedo mepvaetl amd 10 KEVIPO TN SOAIPOG,
TOTE M TOWUN NG OPAipag e TO eMimedo ivatl KOKAOG
oL £xel KEvipo O kot axtiva p Ko AEYETAL HEYIGTOS
KkoKlog. H topn g opaipag e eninedo mov dev mepva-
€1 a0 TO KEVTPO AEYETOU HIKPOS KUKAOGS TNG COOIPOC.

» Ixeukn Oéon guBcias ka1 o@aipas

Oewpovue opaipa (O, p) kKo gvbeia € TOL de dépyeTon Od TO
kévtpo O. X10 eninedo (O, €) ypapovpe tov kOKAo (O, p), mov
etvan péytotog kKxkAog g opaipag Kot £éotm OK = o 1 amo-
otoon tov onueiov O and my gvbeia . H ehpeon tv kowvodv
onpeiov g vbeiag Kot g oPaipag avayetal GTNV E0PECT
TOV KooV onueimv g gvbeiog € Kot tov Koxkiov (O, p).

1) 'Ectm 611 8 < p (0y.460). Tote M gvbeia & Téuvel TOV
KkvkAo (O, p) oe dV0 onueia M kat N. Apa 1 gvbeia €
TEUVEL TN ogaipa og dVo onueia, To M kot N.

1) 'Eotw 611 6 = p (0%.46p). Téte 0 kOxhog (O, p) mov
Bpioketan oto eminedo (O, €), epdmteTar oV gvbeia
€ ko o onpeio K elvar to povadikd kowvod onpeio g
evbelag € kot g oeaipag (O, p). Ztnv nepintwon oty
N evbeia € Aéyeton epamrouévy ™G opaipag Kot onpeio
K Aéyeton onueio emapic.

1i1) 'Eotm 0110 > p (0y.46Y). O xdKAog (O, p) dev tépver v
evbela €, emopévmg N gvbeia ko 1 ceaipa dev Exovv
Kowa onueia. Av 1 eubeia € 0épyeton amd 10 O, TOTE M
€ TEUVEL TN oQOipa GE dVO AVTIOLOUETPIKA CTLELQL.

EERT] Mérpnon opaipas

» EpBadoév kal 6ykos napayopevos anod tnv nePIoTpopn
eninedns noAuywvikhs ypappns

['a tov vroAoyioud Tov eRPadod TG EMPAVELNS TG GPOL-
PO Kot ToL GyKov TG Ba ypelaoTope To ETdpEVa. Oewpnpo-
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Yxnua 49

T IOV oavapEpovtal og Bempnuata tov [ammov. O Idmmog
énoe tov 30 P.X. awdva Ko £61dace oto [lavemotpio g
AAe&hvopeloc.

OEQPHMA |

To epPadov g emeAveLng TOL TOPAEYETOL KOTA TNV TAN-
pn TEPLoTPOPY| EVOG gLOHYpappov Tupatog AB (oy.47),
pe a&ova meptotpoengs evbeia & cuveninedn pe to TN,
OV OEV TO TEUVEL GE ECMTEPIKO OMUELO Kot dgV etvar Kb
fetn o€ avTo, 1GOVTAL LLE TO YVOUEVO TOV KUKAOL TTOV
&xet axtiva to Tunpua MN mov eivat ka0eto 610 PHEGO TOV
€VBVYpAULOL TUNOTOG LEYPL TOV AEOVA, ETTL TO UNKOG TNG
npofoing A'B’ Tov tufuatog otov dEova, OnAaon
eup(AB) =2n -MN - A'B'".

©EQPHMA I

O 6yKog 10V 6TEPE0D TOL TOPAYETOL KOTA TNV TEPIGTPOPT
tprycdyvov ABI yOpw amd d&ova &, Tov avinKeL 6To EmimEdO
TOV TPLYDOVOL Kot S1EPYETAL ad TNV KOpuen A, ywpic va
TO TEUVEL GE E0MTEPIKAE onpeia, 1600TAL [LE TO YIVOULEVO
oL guPadov TG EMPAveLNg TOL Topdyel 1| TAgvpd BT
eni To €val TPito TOL VYOVG TOV AVTIIGTOLXEL BTNV KOPLYN
A tov Tprycdvov (oy.48), onhadn:

oyk(ABI') = % v -eup(BI).

» EpPadov enipaveias opaipas

©EQPHMA 11

To guPaddv g empdvelag coaipog (O, p) l6ovTAL e TO
eUPadOV TE0CEP®V HEYIOTMOV KUKAMV, ONALON:
IE = 47tp2.

Oewpovpe 011 N ceaipa (O, p) TapdyeTal and TV TEPL-
GTPOPN EVOC HEYIOTOL KUKAOL TG, pe a&ova pia didpetpo.
210 Péy1oTo KOKAO £YYPAPOVUE VO KOVOVIKO TOADYMVO LIE
Gptio TAn0oc Kopvemv, T.y. £va edymvo (oy.49). Katd v
TEPIOTPOPN YOP® OO TN SIAUETPO AA, N TOAY®VIKY| YPOLL-
uq ABTA, cbpeova pe o Oedpnuoa I tov Ianmov, mapdyst
emodveln epuPfodov:

E;=2no (AB'+ BT+ I"'A) = 2na, - AA = 4mpay,



Yxnhua 49a

ZXOAIO

O oOykog kot to gufadov tng
EMPAVELOS OPAIPAS KO O OYKOG
Kol 10 guPodoOV THS KOPTHG EMI-
POVELOS KDVOD, KOLOVPOV KO-
VoU Kail KDAIVOPO voloyioTh-
Kav yio. Ipaty opa amo Tov
Apyyunon ue oropopetikn uédo-
00 OO OVTHY TOV YPNOIULOTOL-
ovUE €00, TOV TNV ATOKAAODTE
«EPOOOY.

KE®O®AANAIO 13.

ITEPEA IXHMATA

OTOV 0 EIVOL TO ATOGTNLO TOV KOVOVIKOD EE0LYMVOU.

AmAac14lovTog GVVEYMG TIG TAEVPES TOV EYYEYPOUUUEVOV
TOAVY®VOV, GTO OP1O, 1| TAEVPE TOL EYYEYPOUUUEVOD TOAV-
YOVOL GUVEYMG LEUDVETOL, TO TOAIY®VO TEIWVEL GTO HEYIGTO
KOKAO Kot TO amdoTnpa Teivel 6TV aKTiva ToL KOKAOVL. XT0
0p1o AoudV, EYOVLE:

E=4np-p= 47Ep2.
» ‘Oykos o@aipas

©EQPHMA IV

. . . . 4
O 6yKog caipag axtivag p etvar: V = = mp~.

Eyypaoovpe otov KhkAo TOL TOPAYEL T GQOAIPO EK TTEPTL-
GTPOPNG £VOL KOVOVIKO TOADYMVO LE APTIO0 TANB0G KOPLODOV,
.. éva e&aymvo (oy.49a). Katd v meptotpopn) yopw amd
tov d&ova AA, ta tpiyove OAB, OBI kot OT'A wapdyovv
0YK0, ToL cOLEWVA pe To Oswdpnuo IT tov [Tanmov diveton
amd TN GYEoN:

V= GHB(AB) + 5u(BI) + sup(T)) -, =

1
= 3 eUB(ABIA) - o,

OOV 0 €fvol TO ATOGTNLA TOV KAVOVIKOD £E0YDVOL Kl
euP(AB) givan 0 epPadov TG ETPAVELNS TOL TOPAYETOL
and to Tupa AB katd tnv meploTpoen tov yOpw amd ToV
d&ova AA. Atmhactalovtag GVVEXDS TIC TAEVPES TOV EYYE-
YPOLUEVOL TOAVYDVOL, GTO OP1O, | TAELPE TOV EYYEYPOLL-
HEVOL TTOAVYDVOL TEIVEL 6TO UNJdEV, TO eUPaddV TG TOAL-
YoVikig ypapupng AB...A teivetl 6to eufaddv Tov nukvkAiov
axtivag p, To eUPaddv Tov TAPAYEL 1| TOAVYOVIKT YPOUUN
AB...A teivet 610 gufaddv ™S cEAipag Kol TO ATOGT LA
TEIVEL TNV OKTIVO p TOV KUKAOV. XT0 Op10, AoV, EYOVLE:

1 2 43
V=—-dnp -p=—mp".
3 p P 3 P
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Aoknoels Eunédwons

1.

10.

Zoaipo. axtivog 50 téuvetal omo eximedo
oV améyel amo 1o kEVvipo omootaon 20.
Na vroloyioete THV arxTive. TS TOUTG.

Zoaipo axtivog 40 téuvetor omo enimedo
Katd koxlo ue eufooov 900x. Na Ppeite
TNV QLOCTOOH TOV EXITEOOD OO TO Ké-
VIPO THS GPOIPOG.

Mwoapovue pio oxtiva opaipog (O, p) o€
000 o0 TUIUOTO KOl G0 TO OHUELO THS
o1ipeons pépovue eminedo kabsto otny
oxtivo. No vroloyicete 10 gufodov tov
KOKAOD THS TOWI]G.

2paipo oKTIVaS p PaTICETON OT0 PWTEL-
vi] THYN TOL PPICKETOL OE ATOOTOCH 0>
oo T0 KEVTPO TS opaipog. Na fpeite
MY OKTIVO TOV KOKAOD Tov ywpilel To
POTILOUEVO UEPOS THS TPAIPOS OTTO TO
OKOTEIVO.

No vrolioyicete t0 eufadov apaipog
axtivag p=10.

No. fpeite t0 10y0 TV EMPAVEIDY DO
OPAIPOV AV 0 AOYOS TWV OKTIVWY TOVE
evou A.

No voloyioete Tov OyK0o 0QAIPOC UE
oktiva. 3.

Na vmoloyioete T0 Abyo TV OyKwV 000
OPOIPDOV AV 0 AOYOS TWV OKTIVWY TOVG
ehvou A.

Avovtor 000 OUOKEVTPES OPOIPES UE OKTI-
veg p ko p'. Dépovue ETITEIO EPATTOUEVO
ot Wkpotepn opaipa. Na vroloyioete o
eUPadov tov kvKAov kot Tov omoio Té-
LVETOUL 1] UEYOAN TQOIPO. OO ETITEIO TOD
EQPATTTETOL TTH IKPT].

Kodwdpixog léfntac xet dyog oo ue
NV OKTIVO, TOD P KOl KOTAANYEL 0& 0DO
nuiopaipia. Na vwoloyioete to p, dote
0 oVVOAIKOG OYKOG va elval 63T

Anodeiktikés ACKNOEIS

1.

Aivovtal to oteped. i) KOAVOpog oxti-
vag p kot Dyovg 2p, ii) KOVvog akTivog
p ka1 Dyoug p kol iii) opaipo aKTivog p.
Na amodeilete ot1 (o) 0 Oyrog TS opoi-
POG 100VTOL e TEGOEPLS OYKOVS KMDVOU,

(B) ovo oyKkor kvAivopov eivar Tpels opai-
PES KO () 000 0OAIKES ETLPAVELES TOV KO-
AIVOpov 16000VopoDY LE TPEIS POPES THV
EMIPAVELQ, THS TPOALPOG.

2. Na amodeilete ot ov 000 opaipes Téuvo-
vTai, i Tour Tovg gival KOKAOG.

3. Na amodegilete 0t1 0 OyKOS OPAIPAS AKTI-
VOGS p, 0 OYKOG 1GOTAEDPOV KVAIVIPOU Te-
PLYEYPOUUEVOD 0T GPAIPO, (ONAaOT KO-
Aivépov ue axtivo, p ko1 Dwog 2p) kot o
OYKOG 1GOTKELODS KWOVOD TEPLYEYPOLYUE-
vov ath opaipa (0nAadn Kwvov mepiye-
YPOUUEVOD TTH OPAIPa. TOD EYEL OLGUETPO
paong ion pe axun) eivor aveloyor twv
ap1Buwv 4, 6 ko1 9 avtiotoryo.

LUvOeta ©épata

1. Na fpeite 1o Adyo tov dDwovg kvAivipov
TPOG TNV OKTIVA OPOIPOS OV EYOVV (0ES
OKTIVES KO 1000DVOLLES KUPTES ETLLPAVELEG.

2. Xe opaipo oKTIVOS p EYYPOPETOL KDVOG.
No. ppeite tnv amwootoon s faons Tov
KODVOV a6 T0 KEVIPO OOTE O KWOVOS VA
&yel uéyioto oyko. To 10 koi yro KOALv-
OPO EYYEYPOUUEVO GE TYAIPQL.

3. No fpeite to Aoyo twv gufadmv kai twv
OYKWV GQAIPOS KOL TOV EYYEYPOLUEVOD TE
ovTHY i) KOPOU, ii) KaVOVIKOD OKTAEIPOD.

4. Xopaipo, KOAVOPOS KAl KWOVOS EYovy (06¢
OKTIVES KA1 TO. DY TOD KWOVOD KOl TOV KO-
Aivdpov elvau ioa. e T OIGUETPO THS TPai-
pog. No, vrroloyicete 100G A0yovg TV Kvp-
TV ETPOVELDY TOV KOAIVOPOL KL TOV K-
VOU TPOS TNV EMPAVELR TS opoipog. To
1010 K01 Y10, TOVG OYKOVS TOVG.

5. AvV,, Vy kau V, eivor o1 kot wov mopd-
yovzair oo opBoywvio piywvo av avto
TEPLOTPOPEL YOPW OO TIGC TAEVPES @, [
Kal Y ovTioToLy o, TOTE 1GYVEL:
TR

Ve Vg V,

No. ppebei emions o Aoyog %’i
Y
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APAXTHPIOTHTA
Aivetar tetpaywviky mopouioo. K. ABIA, ue foon tetpaywvo ABIA mievpag a, n édpo KAA givai
100TAEVPO TPTYWVO Kot o1 yvies KAB ka1 KAI eivar oplég.
i) No amoderyOei ot n dicopn yovia AA(K,T) eivar opOh.
ii) Ao to onueio A pépovue v AB' kaOetn oty oxuy KB kot omd 1o B' eminedo mopdiinio oto
ABIA wov téuver g axués KA, KI' ko KA ota onueio A', I kou A'. No vwoloyiaOei o 6ykog
¢ Kolovpng mopouidos ABIA-A'B'T'A".

iii) No amwooeryOei ot n wopouioo K. ABIA eivar eyypdynun o opaipa kai va vwoloyialel o 0ykog
Kal 1] EMLPAVELL THG.

ANAKEDOAAAIQZIH

1. H oyetwn 0éon coaipag (O, p) ko emumédon T eaptdtol omd TV amdGTOCT O TOL
emumédov and to kévrpo O ¢ eENG:

* 0 > p, T0 €Mimed0 KaL M cEaipa dev £xovv Ko onpeia,
* 0 = p, 10 eminedo KoL 1 ceaipa Exovv Eva kovo onueio. To eninedo epdnteTot ot
coaipa,

* 3 < p, 10 eminedo TéUveL T ceaipa 6e KOKAO pe oKTive /p° —&” Kot KEVTPO TV
TPOPOAN TOL KEVTIPOL TNG CPAIPAG GTO EMIMEDO.

2. H oyetn 0éom coaipag (O, p) kot gvubeiag € eEaptdtot amd v andcoTacn O TOL Ké-
vipov O amd Vv evbeia wg e€Ng:
* 0 > p, 1 evbeia dev €xel kowvd onpeia pe ™ ceaipa.

* 5 =p, M evbeia £xet éva Koo onpeio pe ™ oeaipa, OnAadn n evdeio epanteTon 6TN
ocaipa.

* 0 < p, n evbeia TéUVEL T Geaipa og dvo onueio.
3. Eppadov emoavewg opaipag (O, p):  E=4mp’

4
4. Oykog ooaipag (O, p): V= 3 mp’
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1. Na fpeite onueio tov omoiov to aOpoi- OUVOEODY TO, UETO, TV ATEVAVTL AKUDV
OO TV TETPAYOVOV TV OTOCTATEDY oyotouovvral. To tunuozo avtd Aéyo-
TOV A0 TIS KOPOPES EVOS TETPOEIPOD VO VIal OLOIAUEGOL KOL TO ONUELO QVTO AEYE-
elvau gloyiaro. 01 KEVTPO BAPovg 10 TETPAEIPOD.

2. H touh} wetpaédpov ue eminedo mapddinio | O O1 téooepic OLGpuEcoL TETPALIPOD, T1ia-

0€ 00O ATEVOVTL AKUES EIVOL TOPAIINAO-
Vpoo.

01 TOL TUHLUOTO. TTOV COVOEOVY TIG KOPVPES
JE TOL KEVTPO. SOPOVS TWV OTEVAVTI EOPV,

d1EpyovTar oo 1o 1010 GHUELO KOl TIG Y-

3. Adivovroi tpeis evbeies €, { kot & ava, 6vo piler o by 13

aooupateg, mov oev ivar TopoAinies oto
(010 eminmedo. No, KaTaoKEVATETE TOPaA-
AnAemimedo wov Exel TPEIS OKUES TOV OTIC
svbeiec avté.

7. No amoodeilete 011 01 cvbeiec mov ovVOE-
0DV TA PEGO. TV OTEVOVTI OKUDYV TETPO-
£0pov (01010EG0L) I1EPYOVTAL OO TO Ké-
VIPOo PApovs TOL TETPAEIPO.

4. To emimedo mov diyotousi pia diedpn yo- | g
Vi, EVOG TETPAETPOD YWPILEL THY OTEVOVTI
OKUI] O LUEPH AVOAOYO. TWV TPOCKEIUEVDV
E0paV.

Na. fpeite eowtepikd onueio TETPAEIPOD
TETOLO DOTE TA TETPCEIPA TOV TYNUATICO-
VIO UE KOPLPH TO TNUELO ADTO Kl PACELS
TG EOPES TOV OPYIKOD TETPAEIPOD VO EIVaL
16000VoQ.

5. Xe kdle tetpacdpo o1 tpeig evleieg mov

EERT)Y Kavovika noAuedpa

"Eva moAvedpo Aéyetan kavoviko Otav OLeG Ol £0peG TOV glvan
{00 KavOVIKA TOADY®VO Kot OAEG 01 TOAVEDPIKES YMVIES TOV
glvon {oeg.

A6 ToV 0p1opd 0vTO TPOKVTTEL OTL OAEG O1 OKULES EVOG KO-
VOVIKOU TTOALESPOV glvar ica evOOYpappa TUfpaTa, Kadmg
emiong kot OAES 01 eMInEdES YOVIiES T®V 0p®V TOV givan ioeg.
A7 o TOADESPQ TTOV EEETACAE £OC TOPOA, KOVOVIKA TAV
TO KOWVOVIKO TETPEEdPO Kol 0 KOPOS. XtV mapdypapo ovTh
Ba eeTdooLE OAO TOL KOVOVIKA TOAVESPO TTOL UTOPOVV VOl
KataokevacHovv.

Onog avaeépape oty §13.1, yio 0 TANO0C TOV KOPLPDOV
K, tov akuov A kot tov edpov E evdg molvédpov, 1oyvel
10 Bedpnpa tov Euler:

E+K=A+2 (1)

"Eva kovoviko molvedpo £xet £5pec mov elval Kavovikd To-
AMyova Kot £6Te v 0 aptBpog Tov mAevpdv kébe £dpac. Ot
E €dpeg £yovv cuvolikd VE mhevpés, ot omoieg avd 600 tav-
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KE®ODAAAIO 13. ETEPEA IXHMATA

tilovtat yio vo 0dGovV pio kUi Tov ToAvESPov, Gpa ot
OKpES etvar:
vE
A=— (2).
2
Eniong, ka0e £0pa ToV Kavovikoy ToAVESPOV £XEL V KOPV-

(&G Kol TO GUVOAO TV EMTESOV YOVIOV OAOV TOV £3pDV
Tov eivan VE. Oewpodpe Tt 0TEC EVAOVOVTOL OVA L Y1 VOl
dMCOLVV o 6TEPEAR YOVIO TOV KOVOVIKOD TOAVESPOL, TOV
avtiotoryel o€ kdbe kopver Tov. ETopévmg o1 kopueéc etvan

vE
= 3).
R
Aviwafiotovtag ta A kot K oty (1) anod 116 (2) ko (3),

gyoope

ap

R YT - @.

Avalntovue Lowmdv puoikovg apBuoie |, v kat E mov va
Kavomolovv 1 oxéon (4), Aappavovtag veoéyn 61t 0 To-
POVOLOGTNG TPETEL VAL elvatl BeTIKOG aplOpoc Kot ot £5peg
TpENEL Vo, v TePLocdTEPES Ao TpELS. O AGELS OV KO-
VOTTOLoUV OAEG VTEG TIC GLVONKEC givat ot e€Ng:

* Twv=3r10pmnaipver tig ipeg p= 3,4, 5 ko 10 E =4,
8, 20 avtiotoya, Onradn pe tpiywva oynuotifetot 1o
KAVOVIKO TETPAEIPO, OKTAEIPO KO EIKOGAEIPO.

e Twv=416te pn=4r«atE =06, nladn pe tetpdynva
oynuatiCetot povo o kvfog.

e Twv=>5r10te p=23 kot E =12, dn\aodn pe Kovovikd me-
vtdyova oynuoatiletor Lovo 10 Kavovikd 0mAIeKdEIPo.

AvTég elvar ol goveg Moelg mov emdEyetal n oxéon (4),
EMOUEVMG DTTAPYOVY HOVO TEVTE KAVOVIKD, TOAVEOPA, TOV
Aéyovron ko IHAatwvikd eteped. MeletOnkav oty Axo-
onuia tov IMAdtova, otn yxoAn tov [Tvbayodpa kot o Ev-
KAeldng aoyoreitar pe avtd oto 130 Biprio Tov Ztoryeiov
OOV amodEKVEL OTL VT givar akpPmg mévte (PA. oxeTiKd
16Top1KO onpeiopa). Xto 6y.50 gwkoviovion ta TEVTE KOVo-
viKd ToAvedpa ko dimAa to avantuyud Tovg. Ta kavovikd
TOAVEdPA EVaL EYYPAYILA KOt TTEPLYpAyIUa o€ cQaipa. An-
Ao vapyel ecmTEPKO onueio O, mov glvarl kévipo 6o
GOOPMV, AVTNG TOV TEPVAEL ATTO OAES TIG KOPLPES TOL KOVO-
VIKOU TOADEOPOV KoL QLTIG TTOV EPATTETAL OADV TV E3PAV,
0T KEVIPO TOVC.
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EYKANEIAEIA

ZXOAIO

O k0fog e 10 OKTAEIPO KAl TO
OWIEKAEIPO UE TO EIKOGAEIPO
Aéyovar avloyn Kavovikd, ToAd-
£0pa, y10Ti, OTWS TOPOATHPOVUE
omo tov mivaka, ol apiBuoi Twv
0PV KL TOV KOPOYPDV TOD
£VOG 1600VTOL UE TOVS aPIOUODS
TWV KOPUYOV KOL TOV EIPOV
700 GOV, evad To TABog TV
oK@y péver iovo. Ia wAnpomn-
0. AéUE OTI TO TETPAEIPO €Ival
ov{vyég ue tov g0vto tov. Mio
EQPAPHOYI OVTHS TS TOPOTIHPH-
ONg lval 0TI oV ue KOPLPES To.
KEVIPO. TV EIPWOV EVOS KOVOVI-
KOD TOAVEIPOV KOTOTKEDAOOVUE
GALO KavoviKo TolDEIpO, avTO
eivar to ovl{vyés tov. o mo-
PAOETYUQ, TO KEVIPO. TWV EIPDV
KO 0v €ivar KOpOYES KOVOVIKOD
OKTOEIPOD.

Kavoviké moideopo

rrEQMETPIA

Kvpog

i
A

ooy Ly
e [P

2tov mopakato wivako rapadétovpe ta facikd oToyeio
TOV KAVOVIKOV TOAESP®V. ATO TOV TIVOKO AVTO KoL TO Un-
KOG TNG OKUNG 0L KOTOGKELALOVTOL TOL OVOTTUYLOTO TOV KO-
VOVIK®V TTOAVEIP®V, 0poV YVOPILOVLE TO GYNLO TV E6PGV,
10 TAN00G TV £3pAV GLVOAKA Kot TOV aptBpd TV edpdV
OV GLVOPEVOLY G€ KABE KOPLPT TOV TOAVESPOL. ATt TaL
QVOTTTUYHOTO LTOPOVV VO KOTOGKELOGOODV TO TOADESPOL.

TeTrpdeopo 4 10
Kvpog 6 8
OxTtaeopo 8 6
A®OgKaEIPO 12 20
Ewoocdedpo 20 12

7 . Akrtiva
Eidog e6p®v . . a c
ava Kopvo1n | mepryeypappévns coaipag
6 Tpiyova 3 R = aT6
. ov3
12 Terpdyova 3 R = —
. ov?2
12 Tplyova 4 R = -
30 Ilevtayova 3 R=—3(/5+1)
30 Tplyova 5 R= % 10+2/5
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IXTOPIKO XTHMEIQMA

Ta kavovika noAUedpa

H 1d6éa va dakpivovpe to moAdEdpA GE OPADES
OV TTOPOoVG1ALoVY KAmToo 131a0VGH KOVOVIKO-
mrto avayetal oty apyoio EALGSa. [Tog axpt-
Bdg kou yati £yve avt) 1 opadomoinon dev givan
1oToptKd Yvootd. Ol ta ovopaldpeva (kuptd)
KOVOVIKO TOADEIPO, NTOV YVOOTA GTOVS apyLi-
ov¢ EMnveg yeopétpeg, Kot opiopéva and avtd
(k0Pog, TeTphedpo, oKThedPO) TPEMEL VO TALY
YV®GOTE Kot 6ToVg Atyvrtiovg.

To. wévte Iloatwvikd o1eped.: e1K0GAEOPO, OKTAE-
po, TETPaedpo, KOPog, dwOEKAEIPO

To ToAvedpa owtd cvyva ovopdlovton ko I1Aa-
TOVIKG M| KOOUIKG OTEPEQ. LT GLAOGOPI0 TOV
[Miétova ta téocepa and avtd cvpuforilovv
TEGGEPU SOUIKA GTOLYEID TOV COUTAVTOG: TO TE-
TPAESPO TN POTLA, 0 KOPOG TN Y1), TO EIKOGAEIPO
70 vePO KaL TO 0KTAESPO TOV aépa. To méunTo, TO
dwdekGedPO, GUUPOMLE TOV KOGO (OTA AATIVIKG
ovopaldtav quinta essentia - «TEUTTN OLGTIO).
H Bewpio TG KOTAGKEVNG TOV TEVTE KOVOVIKMV
TOAESP®V eKTIOETAL GTO TEAOG TV «ZTOLYEIOVY,
BipAio XIII, tov Evkeidn, 6mov ot axpéG Tovg
eKQPpaovTal g GLVAPTNON NG OKTIVOG TNG TE-
pryeypappévng cpaipag pe t Pondeta g Oe-
wpiog Twv appitov Tov Bifriov X kot amodel-
KVOETAL OTL VTLAPYOVY AKPIPDG TEVTE KOVOVIKA
ToAvESPO. ATO aWTA 0 KVPOG, TO TETPAESPO Kol
70 dWAEKAEOPO TTPEMEL VAL LEAETHOMNKOV A0 TOVG
[MvBayopeiovg, evd 1 PLEAETN TOV OKTAEIPOV KoL
TOV €1K000£dpov amodidetot 610 Osaitnto. O
BeaitnToc NTOV LAALOV O TPADTOG TOV E£YPAYE
Y10 TO. KOVOVIKG GTEPED, EVD GOUP®VO [LE UL0
poaptopic Tov Yyikhn, po dedtepn mpayroteio
TAv® 610 BEU aVTO pE TITAO «ZVYKPLIoN TV Té-
VTE KOVOVIKAV GTEPEMVY» YPAPNKE YOp® 610 320
n.X. and tov Aptotaio. [TBavov oy Tpaypo-

ITEPEA

telol VT VO OVAYOVTOL Ol KOTAGKEVES TV EY-
YEYPOUUEVOV GE GOAIPO, KOVOVIKMOV TOAVES POV
OV OTAVIAUE 0TI «Zvvoyoyn» Tov [ldnmov. O
YyikAng pog petapépet exiong m poptopio 0t
0 ATOMMOVIOG EYPOYE L0l GUYKPLTIKT HEAETN Y10
T0 OMIEKAEIPO KOl TO EIKOGAEDPO, 1) OTOL0. OUMOG
dev dloomOnKe.

e€
)€ ¢

To amoxodovueva. anjuepo. Apyynoeio orepead.:
Kvfoktaedpo, (poufo)kolovpo EikooLOmIEKEEIPO,
(poufio)xolovpo kvfortaedpo, koAovpog kKOPog, Ko-
A0VPO dWIEKAEIPO, KOLOVPO EIKOTAEIPO, KOAOVPO
OKTGEIPO, EIKOGLOMIEKAEIPO, POUPOEIKOTLOMIE-
KGEOPO, popforvfortaedpo, TERAaTVOUEVOS KOPOG,
TETAATOOUEVO OWOEKGEIPO, KOAOVPO TETPAEIPO.

2opupava pe poptopio tov Hanmov, o Apyyniong
OTN YOUEVT] TTPOYLLOTELD TOV Y10l TOL AEYOLEVEL ML
KOVOVIKG ToAvedpa dtakpivel dexkatpio vEa €1om
TOAVESPWV, Ol £OPEG TV OTOIMV EIVOIL KOVOVIKE
TOMYWVO, AAAGL S1AQOp®V 0DV, Kot OAEG OL
KOPLPEG TOV 0molV £lval 1600VVALES, ONANON
&yovv TV 1010 d14taén 0pmV YOp® amd Kibe Ko-
pPLON. ATO 0VTA AAA EYOVV dVO E10M TOAVYDV®V
Kot GAAa Tpia. O aplBpdg Tev edpdv Kupaivetot
peta&d 8 kot 92. Efpepa o ToADESPA CVTH OVO-
palovton nuKovovikd 1 Apytundeio. 6TepEQ.

To evdlapépov ota Kovovikd moAvedpo. avalmo-
yoviOnke tov 150 ai. pe 115 epyacieg Tov [Tiépo
viela Opavroéoka (1457) kot «O&ikn avo-
Aoyioy Tov Aovkd [Tataoi (1509), 6mov e&etd-
Covtal Apyundeta oteped Kot TPOTOL KOTUGKED-
NG TOVG. XTO KOVOVIKG TOADEPOL OVAPEPOVTOL ETTI-
ong o6to £pyo toug 0 dvéog (Orontius Finaeus,
1550) ka1 o Papog (1569).
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NMAPAPTHMA A

H a&iopartikn pébodog eivat £vag TpOTOG KATAGKEVTG
LG EMGTNHOVIKNG Bempiag, Kot TOV 0moio OpIopLé-
veg mpotaoelg (ta Aeyouevo atouoto | artiuata)
Aappavovtol g apyn Kot ard avTd GuVAyovTal OAo
to, Osoprpata g Bewpiog pe pio akoAovdio cui-
Aoylopdv Tov ovopdletatl aroderly. Ot kavoveg Tov
aKoAovBovv ot GuALOYIGHOL ovTol Eivarl avTikeipevo
™G emotung ¢ Aoywknc. Oieg ot £vvoteg mov ypnot-
HOTTOlo0VTOL KOTA T d1adtkacion TG omddetEng (eKtog
oo £vol LUKPO aptBld apyIKOV EVVOLMYV) ELGAYOVTOL LUE
0p1Loodg, o1 0molot EMeENYOVV TO VONLLOL TV EVVOLDV
avtdVv pe Bhon YvooTég Evvoleg 1 GALEC £VVOLEG TOV
€yovv optobet Tponyovpévms. Ot EMGTILEG TTOV KOTO-
okevalovral pe ™ péBodo ot ovopdloviot amoder-
KTIKEG V| TOPAYOYIKES ETXIOTIUES.

H yéveon tns a§lwpaukns pedééou
ownv kAaooikn EAANvIKh apxaiétnta

H 16éa g apyns etyv EAigvikij piiocopikn
oKsyn

H yéveon mg a&lopatikng pebddov oto padnpoticd
glvat eovopevo oyt noévo padnpotikod yopaKTipa.
MoaOnpotikég yvoaoelg iyov moAhol Aooi Kot peydiot
moltiopol. Opwg povo oty apyaio EALGSA yevvion-
ke N Wéa va kataokevaotel N ['eopetpio Eekvavtog
omd Evav TEMEPAGUEVO aplBid apyIK®dV TPOTAGEWDV.
H 10 g eviaiag apyng tov koécLov gvromiletot 110n
T PIAOGOQIKE oynpate TV Iovev eilocdeov, pe
T0. 07Ol EMLYEPOVOAV VO EPUNVEVGOVY TOV KOGHO. O
Eumedoxdng avéntuée ) Bempia tov ototyciov, ard
™V oA AETIOPacT) TV 0ToimV YeVVIETAL 0 KOGHOC. Ot
0pY0L0l ATOOTEG EMEXEIPNCOV EMIGNG VOL EPUIVEVGOVY
TOV KOGHO EEKVMVTOG 0O KATOEG EAAYIGTES odtoLi-
peteg ovtottes. 'Etor 1 tdon va eEnynbet o kdcpog
EeKvOVTOG 0o £Vo TEMEPUGUEVO aplOUO APYIKOV
otoyelmv e kdmotovg ophoroykodc Kavoves déomole
GTNV TVELHOTIKY atdoealpa TG apyaiog EAAGSac.
210vg KUKAOVG TV PAocopwVv g [TAatmvikng Aka-
dnpiog kot tev Hepuratntikdy cudnteitat to Opa Tv
UPYDOV TAVO GTIG OTOIEG TPEMEL VOL KATACKEVACETOL LuaL
OTOOEIKTIKN EMGTNUN. ZOpQOVO. e TN Oewpio ™ emt-
omung tov ITAGtova, n emtetun

1. givar éva chvoro amorLT®OV oAnBeldv,

2. Eekwvd amod Kamoteg apyEs, omd TIG 0moieg GLUVAYO-
vtat ot oA 0eleg TG EMGTAUNG,

3. ueketd Weatd aviikeipevo Tov gtvol otabepd kot
QUETAPANTA GTNV TTopeia TOV YPOVOL. ATOAVTES
aAnBeleg pmopovv va d1oTvm®hodv LOVO Yo avTL-
Kelpeva avtov Tov TOTOV.

Ta padnpaticd, kotd tov [TAdtova, enttuyydvooy Ty
TeELEIOTNTA 6TO PabLO TOV 0L APYEG TOVE TPOKVILTOVY
amd ) Aeyopevn I8éa tov Ayabov, mov 610 PLA0GO-
@16 cvotnua tov [MAdtova tailel poro kabapov
Amolvtov.

O AplototéIng, amd TV GAAN oG AeNoE oTa KAV~
AvTid Yotepoy o apketd enelepyacuévn Bempia
AmodEIKTIKNG emiot)uNg. H yevikn Aoy dopn puog
OTOJEIKTIKNG EMGTHUNG OMOTEAEITOL OO OPOVG KOl
TPOTAGELS TOL £XOVV T, NG XOPOUKTNPIOTIKA:

() H omodeiktik emotun gival po akoiovdia
TPOTAGEWMY Y10 TO 6TOLYElD EVOG TTESIOV AVTIKEL-
HEVOV, TOV YEVOLS (0py1] TNG OLOYEVELNG).

Ol TPOTAGELS AVTEG SLALPOVVTOL GE ALVOTOOEIKTEG
N apyés (alimpota, aathuata, apyes, o TpaTa),
Kot amodei&peg N mopdywyes (Pewpruora).

Ot 6pot ¢ mpdTacng dlatpodvtat o€ un optlo-
HEVOVG 1} apyKoVS Opovg (apyés, Ta TpwTa.), Kol
0PIGIHOVG 1 TAPAYWYOLS OPOVG (T0 EK TODTWV).
Q61660, 0 APIGTOTEANG dev amattel T pNT Oto-
piBunom 6LV TV apyIKOV TPOTAGEMY Kol OpmV.

(IT) Amo tig apykéc mpotdoels, Ta aSldpota eivat
TPOPAVY KOl OVOTTOOEIKTA, EVD TOL ULTNHLOTO €TV
vrobéoelg mov Aappdvoviat yopig amddeln, av
Ko OeV €lval TAVTOTE TPOPUVEIS.

(IIT) Ov apyikol 6pot etvon Gpeca vonrtol Kot dev opi-
Covrat.

(IV) And tic apykéc mpotdoels, Ta aSidpota eiva
aAnBsic kot avaykaieg mpotdoelg. H aAnbela tov
AUTNUATOV OOG Ogv efvar Aoytkd avorykaio, oALG
yivetan dekth yopig amddeln.

Ot avalnmoeig Thve oTIG apyEG TG OTOOEIKTIKNG EML-
omung omv Akadnuio tov [TAdtwova kot to Adkelo,
ocvvétewvav mifavotota ot dNplovpyio evog eviai-
0V GLGTNHOTOC APYDV, TOV ATOTELEGE TN Pdon TV
«Ztotyelmvy tov EviAeion.

To aéiwpatino cvotnua tov Evkicion

H mpotapyum avantuén g adtopatikng pedodsov
&xel apetnpia ota Epya TV apyaiov EAAvov yeo-
petpav. H mpodt mpootdbela va ypapovv «Xtotyeion
¢ [empetplog aviketl otov Inmokpdn 1o Xio. ZOp-
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oova pe poptopio Tov IpodKAov, S1apopot YeoUETPES
EMLElpNCOV VO YpAwouv «Xtotyeion. ZInv mopeia g
KOTOoKELNG TOV «Xtotyelovy g ['empetpiog 1€0m-
ke mbavotata to BEpa vo dtevkpvictel moteg eivat
0l TPOTAGELG eKelveg amd TIg omoieg OAEC Ol AALEG
TPOTAGELS TPOKVTTOVV (G GLUUTEPAUGHL. AV Kal TO
«ZTOLYEIO» TOV YEOUETPAOV 0VTAOV g dlacmbnkav, gi-
Vol ®GTOGO AOYIKO va vtoBésovpie O6TL 1 €kBeom TG
I'eopetpiog d1épepe amd Epyo e Epyo Ki OTL Ol OPYLKEG
TPOTACELS G” VT OEV TV 01 1O1EG.

To Bifirio I tov «Zroyeiovy apyilet pe 23 Opiopovg
01 010101 E16AYOVV TIG PACIKEG YEMUETPIKEG EVVOLEG
(onpeto, ypapun, emedveta, gubeia, eninedo, yovia,
GUVOPO, GYNLLOL) Kol Tapdymyeg £vvoleg pe T Borfeta
TV omoimv opilovtatl Ta PacIKd YEOUETPIKH GYNLLOTA
(opBn), oela kot apPreia yovia, KOKAOG, Tpiywva, Te-
TpamAevpa, TapdAinieg evbeieg). 261000, 0 OPIGUAG
™G €vvolag m.y. Tov onpeiov 1 g evbeiog mov divet o
Evkdeidong de ypnoylomoteitat movbevd otn cuvEyeLa
OT1G 0modei&elg TV «Xtotyelvy.

To tpia Tpdro Arripato Sopoiilovy TV ektéheon
YEOUETPIKMY KOTOUCKELDV e Kavova Kot dtafntn. To
tétapto aimpa eacearilet 6Tt puo evbeia pmopei va
TPOoeKTOOEL KOTO LOVOGTLAVTO TPOTO, KOl TO TEUTTO
aitmua eEacearilet v dmapén onpeiov Toung 6vo
€v0e1dV VIO TIG GLVONKES TOV AULTHLLOTOG.

Ot Kowég Evvoleg  givat Tpotdosis mov meptypapovy
YEVIKEG 1O1OTNTES TNG IGOTNTOG 1) AVICOTNTAG LEYEDDV.
‘O)eg o1 Kowég Evvoteg ektdg g T€TOPTNG 0LPpOpPOVY
Oyl LOVO YE@UETPIKA LeYEDN, oAAG kot apBpovg. Mo-
vov 1 Tétaptn €xel Kat' oYMV YEMUETPIKO YOPOKTN-
pa. ' ov1d Bewpeitor and opiopévous 16Toptkong
TOV pLoOnpatik®dv 6tt Thoavov givol petayevéstepn
TapEUPOAN.

H gmloyn tov ctmpdrov kot tov Kowvav Evvoumv ei-
vat gv yévet ebotoyn. Oreg oyeddV Ol TPOTACELS OVTEG
Swatnpnnkav 6to cOYYPovo a&lUATKO GOGTHLO TG

. Kot movri kévipo kai dtaothpatt Koklov ypagpesat.
. Kai méoag tag 0pdic yoviag ioag dAMiAog etvat.

[ N

T'eopetplag. Qo1600, dev givor ETapkn, 0md GOYYPOVN
amoym, Yo va, BspeMdoovy ta «Xtotyeion tov Evkiei-
M. ATovctdlovv evields Evvoleg OTMG TOL KUETAEDY,
«omd 10 1010 HEPOCH, «EVTOG (EKTOG) EVOG YEMUETPLKOV
OYNUATOGY, Kol TOAAEG GAAeg Tov o Evkieidng ypn-
GLUOTOLEL OTN GUVEYELD KOTA T1) S10d1KaGiol TV amo-
dei&e@v. Opmg avtd dev amotedel HEOVEKTN O OO
NV APIGTOTEAELD, ATTOWYN TNG OMOSEIKTIKNG EMOTAHING,
a@ov dev emPaiietor | TAPNG amapiBunon dA®V TV
OPYIKOV TPOTAGEWV, Kl ETOUEVMG EMTPETETAL 1 YPT|ON
«IPOPAVAVY, L1 PNTA SLOTLTOUEVOY VTOOEGEDY TNV
nopeio TG anddeEng.

H gpoappoyn mg a&iopotikng pedddov £dwaoe ) duva-
TOTNTO TNG GLOTNULOTOTOMNGONG TOL GAOLOTOS TV YEMLE-
TPIKOV TPOTAGEDY KATA TNV APYOLOTNTO KOL TNV OITOQU-
N AOYIKOV AaBdV OTmg 7). ot pavAot khkAoL. Emiong
oLVEPOAE GTNV AOGAPVION TNG AOYIKNG AN Aovyiag
TOV EVVOLDV, TPAYLLO. TOL Tpocédmoe ot ['empetpia
VOTEPPANTN Y100 TNV ETOYN AOYIKT| AVGTNPOHTNTO.

H yéveon tns véas avtiingns
wns a§iwpatikns pe@édou ota téAn
tou 19ou au.

O daywpiouos tyg évvoras tov allouatikov
GUGTIJHATOS ATTO THY EPUNVELA TO

Me v katdppevon Tov apyaiov EAAnvikod oAttt
oloD TO EMGTNHOVIKA KEVTPO LETATOTILOVTAL TNV
Avatol) kot apyotepa otnv Evponn. Xt didpkela
OAOV AVTOV TOV OLOVOV TO GOGTNIO TOV «ZTOtYEImVY
TOPAUEVEL TO 10EMOES TNG LLOONUATIKAG 0LGTNPOTNTOG
KOl TO TPOTVTO TNG EMGTNHOVIKNG pefddov. Opmg n
a&topatikny pEB0dog de Yvmploe KAmolo 1010itepn ava-
nwroén néxpt ta €A tov 190v at. Ovte vanpée Kamoto
oNUaVTIKY TpocTdOEia fEATIOONG TOV EYYEVOVY aOVVOL-
pav mg. O porog g alopatikng peboddov ota po-
Onpatikd apyilet va aArdlel onpavtikd omd to péca
oL 190v at. dtav o Aopnatcépokt kat 0 Mrdivai

. "Huobw amod movtog onpeiov €mi iy onpeiov e00elov ypopunyv dyoyeiv.
. Kol menepacpévny gvbeiov kot 10 cvveyss n’ e00eiag EkParely.

. Kai éav €ig 600 ev0eiog evbeia Eumintovoa Tag EVTog Kol £l Ta adTo pLEPN Yaviag 600 0pOdV EAdccovag o, EKPai-

Aopévag tag 600 evbeiog En’ dmelpov cupmintey, €@ 0 LEPN gioilv ol TdV 600 OpHDY ELAGGOVES.

** 1. Ta 1@ avtd oo kai aAAA01G Eotiv {60

2. Kai éav icoig foa mpootedi], ta Sha €otiv {oa.
. Kai 10 épappodlovta én’ GAMAa oo dAMAOIG ETiv.
. Kai 10 6Aov tod pépoug peilov [Eotv].

wn W
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anédel&ay 6T pmopet va kotaokevacOel pia I'empe-
tpia pe aliopato dStapopetikd amd to Evkieidea.

Ot onpavtwodtepes iomg advvapieg g Evkieldeiag
a&lopPaTKNG LeBddov onjuepa eivat 6Tt dev mapEyet
aKpPn TEPLYPAPN TOV TL GLVIOTA AOYIKT ATOJEEN.
"ET61 6T00G GLALOYIGHOVG VIEIGEPYETAL TO GTOLYEID
NG YEOUETPIKNG EMONTELNG, 1010{TEPO GE TPOTACELG
OV QUPOPOVYV T1) GUVEYELD TV YEOUETPIKAOV GYNUATOV
KoL TN oYeTIKN Tovg Béon ot0 Ydpo. Emiong dev vrdp-
XEL GOPNVELD GTOV OPIGUO TV Evvolmv. H elcaymyn
TOV OPYIKOV EVWOLOV T.Y. amd Tov Eviheidn yiveton pe
eneEnynoelg mov divovy v evivmmon npocndOetog
OPIGLLOV, CALG TOPALLEVOLY [UT) AELTOVPYLKOL.

To mo onUaVTIKS OUOS YOPUKTPIOTIKO TOV 10EMOOVG
avtov glval 6TL 1 Yeouetpikn Bewpia eivatl dppnkra
GLVOEDENEVT LE TO LOVASIKO TNG LOVTEAD —TO PLGIKO
Y®OPpo— Kot ot Pacikég vrobéoelg g Bewplag KaTo-
VOOUVTOL MG O1 YOPUKTNPLOTIKES 1310TNTEG AVTOD TOL
HoVTELOVL. AKOUE KOt e TNV avaKaALYn TG Yrep-
Boiumg leopetpiag ot podnpatikoi de cuveldntonoi-
NGOV AUEGMG TN OLALUOPPOVUEVT VEQ OVTIANYN TG
a&lopoTiknG pebodov, 1 onola pag enttpénet vo Oew-
povpe ) I'eoperpio g EMOTAN TOL KATAGKELALETOL
a6 vtoBécelg Tov de GuvOLoVTaL KAT® avAyYKNV LE TO
povtédo tov puatkov ydpov. H YrepPoiwn ewpe-
Tpila pavtale oto patie Tov pobnpoatikoy tov 19o0v
Ol. TEPIECOTEPO GV II0PVES TAPAG0ED GTO GO TNG
HOONUOTIKNG YVOONG, TOPE GOV EVOAAAKTIKG GOGTILLOL
I'sopetpiog, 1w6oTIHO paAoTo Tpog to Evkieideto. ['a
va vopuporomBet n un Evkdeideia I'eopetpio ypet-
dotnke va, ouvoebel pe Tig oLV OELg AVTIANYELG TOV
¥®OPOL oTa Epya Tov Mredtpaut, Tov KAdy kot tov
[Tovavkoapé, va emtvondovv epunveieg (LOVTELL) TG
un Evkeideiag IN'empetpiog oto mAaicto g KAaoot-
«ng 'eopetpiog.

Extog dpog and ™) I'eopetpia, Tov 190 at. eicdyovon
KOl Lol GEPA VEES EVVOLEG, OGS Ot Wavikoi aptBpol
tov Kovppep, ot vmeppryadikoi aptBpol Kot to yewple-
TPIKA TOVG 160OVVALL, 0L TOAVIIAGTATOL YDPOL KTA., 1|
epUNVveio T®V 0TolV 6TO TANIGLO TOV KAUGIK®V Lo~
Onuatikdy Bepidv yvotay OA0 Kot TTLo TOADTAOKT).
Extog and avtd ot epunveieg avtég amodetkvodtoy 0Tt
dev etvar povadikég. Avtd édetyve 0t ot Bempiec avtég
nmpénet vo, eetdlovtan aveEAPTNTO amd KATO10 GLYKE-
KPLéEVN epunveta.

'Etot 611 didpkela Tov dgvtepoL cov tov 19o0v at.
mpoteivovTal aSlpaTiKol Oplopol (oG oelpdg véwmv
evvoldv. To 1854 o Kaiied mpoteivel Tov a&lopotikod
optopd TG aenpNUEVNG Evvolag Tng Opddag (o€ Lop-
01 mov givat opON POV Yo TEMEPUTUEVEG OUADES),

10 1870 o Kpovekep mpoteivel Eva chotnpa a&impd-
tov ¢ Bewplag nemepacpévov ARelovav opddmv
Katl, ev yével TOAAG €pyo padnpatikdv tov 19ov at.
—tov X. Xdvked (Hermann Hankel, 1839-1873), tov
X. Béumep (Heinrich Weber, 1842-1913), tov Ntévte-
kvt (Richard Dedekind, 1831-1916), kot dAAw@v— givat
APEPOUEVE TNV O&LOUATIKOTOINGT TUNUATOV TNG
aAyeBpoc.

To 1882 o ITag (Pasch M.) emyeipel v a&lopotiko-
noinon g ['eopetpiog. 1o aliwpatikd choTo ToV
[Mog epgavilovtot Yo TpdT™ Popd AOUOTO TOL Yo
paktnpifouv v évvola Tov «UETaED», Kot ELGAYETOL
N apyn pe m Pondeta g onoiog pmopei Eva enimedo
va dwopedet amd pio evbeio kot 0 ydpog amd éva emi-
nedo. To 1889 o [edvo (Giuseppe Peano, 1858-1932)
070 £pY0 TOL Yio. Ta Aoyikd Oepéiia g empetpiog
KATOQEPVEL VO, 0EIOUOTIKOTOMWOEL TO TUN O TG [em-
HETPlOg TOV LEAETA TN OYETIKN Oéom oneimv, vbeldy
Kot emmédv. To cvompa tov [edvo Bupilet ovtd Tov
[ag, 6pmg o Iedvo emtuyydvet va omo@vyelt GLAAOYL-
OLOVG EMOTTIKOD YOPAKTHPAL. XT0 TAaic1o TG [TaAkr|g
o0MG, ot pabntég tov Iledvo, Apodéo, Pavd (Gino
Fano, 1871-1952), Evpixe (Federigo Enriques, 1871-
1946) ko ITiept (Mario Pieri, 1860-1913), emruyyd-
vouv ) Bepelioon g Tpofoiikng ['eopetpiog.
[HopdAinia yivovtor peréteg yio v aElopotikonol-
non mg apBunTiknig ota épya tov X. I'kpdoopov
(Hermann Grassmann, 1809-1877), tov I'k. Ké&vtop
(Georg Cantor, 1845-1918), tov I'k. ®péyke (Gottlob
Frege, 1848-1925) ka1 tov Mn. Pdcoel (Bertrand
Russell, 1872-1970). Ta tpdta TApn cvotipote oét-
OUaTOV TG apBunTikng Tpoteivovtat to 1888 amd 1o
Nrtévrekwvt kot to 1891 amo tov Iedvo.

To aéiwpatino cvotnua tov Xilunept

e OAEG OTEG TIC £PEVVEG TTOL aVaPEPALLE deomdleL M)
Téon va dtoywplotel N podnpotikny Oeopia and v
epunveia (to povtélo) pe faon to omoio KaTooKeL-
aletatl. H 1don avtn 0dnynoe Kot 6tV o&toUOTIKY
rataokev| g [eopetpiog 6to £pyo Tov Nt. Xidumept
«To Bepéha tov LobnUaTIK®OVY», TO 0TTOi0 aVTOaVaKAG
™ véa avtiinyn g aStopatikng pefddov. Tlog dpmg
exdnAdvetatl avutn 1 Téomn oto medio g [ewpetpiog
KO G€ TL GLVIGTOTOL 1] KOVOTOWI0 TOV XIAUTEPT;
[Ipwv v avakdivoyn g YrepPoikng 'eopetpiog,
otav n ['eopetpio tov Evkdeidn eBewpeito mgn povn
dvvarth ['eoperpia TV oY€cemV TOL PLGLKOV YMPOV,
NTOV VOO VO ETLYEIPNCEL KAVELG VO 0pioel Tig fact-
KEG YEMUETPIKEG EVVOLES, EPUNVEVOVTAG TEG e Baom Tal
TPUYLOTIKE OPYETLTOL TOV EVVOLDY OVTMV GTO PLGIKO
¥®Po. Avti akpPdg NTav 1 TPocdyyion Tov Evkiei-
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0N KOl TOV HETETELTA YEOUETPOV péEYPL To 19° at. O
i010¢ 0 Euxeidng emyepel va opioet m.y. 10 onpeio
MG «KATL TO 0Tolo dgv Eyet LEPNY, ONAad| ®G ovtdTTa
YOPic ecmTepn doun N dtopo. O optopds avToS, TOL
emuyelpel va eneENYNoEL T LoBNUOTIKY £VVolo KOTo-
(PEVLYOVTOG GE OPYETVTO TOV PLGIKOV YDOPOL, KATOVOEL-
TOL TOIKILOTPOTIMG A0 TOVG GYOMAGTEG Tov Eukeidn
KOLL TOVG PETEMELTA OO LLOLTUKOVG,.

Onog petd mv avakdioym tov un Evkieideiov yeo-
HETPLOV €YIVE GAPES OTL 1| TPOGEYYLon Tov Evkheion
KOTO TOV OPIGHO TMV OPYIKOV EVVOLOV givat advva-
. KdBe dvvarh ['eopetpio £xet T1g d1kég TG opyLKES
€vvoleg, ot omoieg e&aptdvTal amd To aSldUATO TOV
YEOUETPKOV GLGTHIATOS. Ot 0piGpol TV apYIKOV
EVVOLMV £TGL GLVOEOVTAL LLE TO OESOUEVO YEMUETPIKO
oLOTNHO KL )L TAEOV LE TO PLGIKO YDPO.

A@ov Lowmov dev givar duvatdv va dobet opiopog tmv
APYXIKOV BUCIKAOV EVVOLDV Yo OAES TIG SLVATEG Ye-
®UETPIES, O1 APYIKES EVVOLEG ETPETE VO OPLGTOVV (MG
OVTIKEILEVO OTOLOGONTOTE PVGTIG TTOV IKAVOTOLOVV TO,
alopata g Feopetpiog. To a&idpata avtd opilovv
ELLETO TIG OPYIKEG EVVOLEG. ZTO TANIGL0 0Td TaL a&d-
LLOLTOL TOOLY TAEOV VoL Bgpovvtat Tpopaveic ainOeteg
mov dg xpnlovv amddelEns. H évvota tov «tpo@ovodcy
avtikadiotatot Tdpa amd TV EVVOLo TG «amAGTNTOCY
oV a&lOUATIKOD GUGTNUATOG.

1. Toa a&udpata avtd efvar okTm:

210 cVOTNUO TOL XIAUTEPT T aPYIKE HLoONpoTKd
avtikeipeva elval TpLOV E0MV: Ta «oNUElO, Ol «EVL-
Belecy Kot ta «emimeday, Tov cuvdLovTal HETAED TOVG
LLE TIG OYECELG TOV KOVNKELYY, TOV KUETAEDY KOl TNG
«woodvvapiogy. To cvopa Tov Xiumept eEetdlet Tig
OPYIKES OVTES EVVOLEG KO TIG GYEGELS TOVG KOl OL TEVTE
OLAOES AEIOUATOV TOL EIGAYEL GLVIGTODV ELLIECO OPL-
GUO TOV APYIKOV OVTIKEWEVOV KoL TOV GYEGEDY TOVC.

(D) Ta a&iopoza ovvicosws («aviikervy) opilovv Tig
010N TEC TG apotPaiog BEong peta&d onpeimv,
£0081hV KOl ETTES OV

(II) Ta aéiduora draraéng opilovv Tig 1O1OTNTEG TNG
apotBoaiog 0éong onpeiov mhvo o o gvdeia N
éval eninedo’.

(IT) Ta aéidpazoe toodvvauios opilovy v Evvola g
«16OTNTOC» 600 TUNUATOV 1 ywv1cbv3.

(IV) To. aéidpoze ovvéyeiac”.

(V) To aliowua napaiiniiog’ .

H évvoia tyg epunveiog (novréiov)

Ag vmobécovpe TOpa OTL £VOL YEDUETPIKO GUGTN LA
divetar pe t Ponbeia vog cvoTaTog AEIOUATOV.
Ta avtikeigeva mov 1Kavomoloby o oSIOUATO QVTOV
TOV YEMLETPIKOV GLOTHHOTOG UTOPEL VoL givat S1dpopal.
Ta S16.Popa AV TE AVTIKEILEVO GUVIGTOVY SLUPOPETIKES
EPUNVELEG 1 LOVTELD TOV YEMUETPIKOV GUGTNOTOC.

(I,)  And omowadnmote 800 onueio diEpyetat io povo gvdeia.

(I) Zekdbe gvbeio vapyovV TOLAGYIGTOV dVO GMUEiD.

(I;)  Ymdpyovv tovAdyiotov Tpio. onpeio mov dev keivrol oty 1010 evbeia.

(Iy)  Amd omowdnmote tpia onpeio mov dev Kelvtar oty ida gvbeia, diépyetar Eva puovo enimedo.

(Iy)  Ze omorodnmote eninedo vdpyel TAVTOTE €Vl GNUEID TOV AVIKEL G QVTO.

(Is)  Av dvo onpeia Bplokovtat og éva enimedo, T0Te Ko 1 evbeia mov dépyetan amd ta onpeia avtd Ppicketor 6° oLTO

TO EMINEDO.

(1)  Av dvo enineda Exovv Koo oMUEl0, TOTE £XOVV TOVAAYIGTOV £VO. OKOLO KOWVO GTUETD.
(Iy)  Ymdépyovv tovAdyiotov T€6oepa onpeio Tov dev Ppickovial 6To 1610 eninedo.

2. To a&uopata dibtadng etvat téooepa:

(II,)  And tpia drapopetikd onpeio g evdeiag Eva kot povov éva Ppioketat peta&d Tov dVo GALOV.
(II,) T omoladnmote dVo onpeio 4 kot I vrdpyel TovAdyoTov éva onueio B oty gvbeio A7 této10, dote T0 onpeio I

va Bpioketon peta&d Tov 4 kot Tov B.

(II;) T omowdnmote Tpio onpeio pog gvbeiog vdpyet oyl TEPIGGOTEPO 0md v onpeio mov Ppioketan peta&d TV dVvo

MV

H oyéon tov «peta&d» yio onpelo og pia evdeio Log emTpEneL va 0opicovpe TV £Vvolo Tov e0d0ypayiov TURIOTOS.
(II,) ‘Eotw 4, B, I' tpia onueia mov de Ppickovtat oty idwa gubeio kot £otm & vbeia 610 eminedo tov 4, B, I mov d¢
Siépyeton amd kavéva amd to onpeia 4, B, I'. Av 1 evbeia & diépyeton omd £va onpeio Tov VOVYPUUUOL TUNIOTOG
AB, t61e mpémet va d1épyeTan Kt amd éva onpeio Tov TUoTog A7 M and éva onpeio tov tufpatog Bl (agiopa Tov

Mag).
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‘Eocto m.y. 0TL epunveDOLLE TO apYIKA OVTIKEIULEVO (G
e€ng: g «onpeio» Bempovpe omotadNmoTE GPOipa
aKtivag R, og «gvbeion Kabe dmelpo KukAkd KOAVOPO
oKtivag R, Kot o «EMined0» 0mol0oNTOTE TUN LA TOV
¥DOPOL OV TTEPLEYETAL PETAED dV0 emmEd®V oV Ppi-
GKOVTOL G€ 0mooTaon 2R 10 évo omd To AAA0. Oa Aéue
ot éva «onpeio» keiton en’ «evbeiagy av n avtictoym
opaipa mepEyetal 6Tov KOAVOpo. H amdotoon petasd
Vo onpeiov pmopei va opiebei mg 1 amdotoo pHetashd
TOV KEVIPOV TOV AVTIGTOWY®V oalp®dv. Mg avaloyo
TPOTO UTOPoVV va. 0ploTovv Stdpopa «oynuatoy. Tote
oo to, atdporta (ot ETOUEVEMS Kat To, Dg@pnpoto g
Evheidelog [M'empetpiag) Oa mpénet va tkovomolobvTot
otV gpunveia (Lovtéro) avt.

Me tov Tapamdved TpOTO KOTOCKEVACAHIE VO LLOVTE-
Ao tov Eviideldeton yempetpikot suotipatoc. Oieg ot
110N TES Kal T0, BEPNLOTO TOV TPOKVTTOVV GO TO
APNPNUEVO GOOTNLO TOV AEIOUATOV CUETOPEPOVTOLY
GTO CLYKEKPILEVO OvVTIKEIPLEVA OV givat epunveleg
TOV PAGIKOV EVVOIDV TOV a&LMUOTIKOD GUGTILOTOC.
Emopévmg, omolacdmote puong Kt av €ival To, ovTikei-
LLEVOL 0LTA KOl GE OTTOLONTOTE KAASO TG EMOTIUNG KU
OV aVIKOLV 01 110TNTEG TOLG HITopohv vo. BewpnHovv
YVOGOTEG €K TV TPOTEPMV, EMELDN TPOKVTTOLY OTd TIG
WOLOTNTEG TOL APTPTILEVOV AEIOUOTIKOD GLGTILOTOG.
‘Etot dev amatteiton va pedetnBovv ta avrikeipeva

3. To a&uopata ovtd eivor TEve:

avtd Eexopiotd. Avtd OUmG dtevpvvel To TEdio EQPap-
poyng g I'empetpiog kot kabiotd ) cvyypovn oét-
opatikny nEBodo 1yvpITUTO ETGTNLOVIKS EpYaAEio.

Exkt6¢ and ™ l'eopetpia, n pébodog tov poviéhov
YPNOLOTOLElTOL KOl 68 AAAOLG KAGOOLS TV pLanpott-
KOV, 0AAG Kot G€ GALOVG KAAOOLG TNG EMGTAUNG. TNV
alyePpa m.y. yvopilovpe 6Tt T0 GHVOLO TOV OKEPAI®OY
elval LOVTELO TNG AENPMLEVIS EVVOLUG TNG OLASIG.

‘Eva dAdo povtédo ¢ opddog eival To GHVOAO TV

pPNT®OV, TO 0TO10 EIVOL TOVTOYPOVA KOL LOVTELD TNG
QPN PNUEVIS £VVOLOG TOV GAOLLATOG.

H véa avtiinym g a&lopatiknig pebddov mov dtopop-
QmONKe ot TEAN TOV 190V Ol Elval GUVVPAGUEVT] LLE
TNV 100 TOV LOVTELOD KOl GUVIGTATOL GTO OTL OVTIKEL-
pevo pog a&lopatiknig Oswpiog amotelet omolodnmote
povtélo (epunveia) g Bewpiog avtme.

To wpofinua tHs un avTiPATIKOTHTAS
s 'ewuetpios

H a&iopatuconoinon g IM'eopetpiog and tov Xik-
umept enétpeye otov . KAdw kot tov A. Tlovavka-
p€ vo amodEEOVV TN GYETIKN U1 AVTIQPATIKOTNTO TG
l'eopetpiag Aopnatcépoki-Mroivai mg tpog ) ['e-
opetpio tov Evkdeidn. Avt n amddeén, nov Pacile-
T otV 10€0 TOL HoVTEAOL TG aldpoTIkng Oswpiog,
ovviotatol 610 vo deiet Kovelg Evav TpoOmo epunvelog

(IIL,) Av A ko B gtvor 600 dropopetikd onpeio oty gubeia € kKon 4’ etvon €va onpelo g 1610 evbeiag 1 GAANG gvbeiog
&', 1ote pnopel mavrote va Ppebet onpeio B’ mov Ppicketar 610 dedopévo and to onpeio 4" uépog g gvbeiag &’
TET010, MOTE TO TUNWO AB vo. givat 160dVvopo (ic0) pe to Tunfuo 4B,

(IIL,)
(I1L5)

Av dHo tpunpata etvat 1wodvvopa Tpog Tpito, ToTE givat Kot HeTa & TOVG 1IG0SVVOLLA.
"Eotw AB ot BI" 600 tunpato g evbeiog & mov dev £xovv Koo onpeio kot éote eniong A'B’ kot BT dHo Tufpato

™ 010G evbeiog 1 GAANG evBeiog &' mov emiong dev £xovv kowd onpeio. Av topa AB = A'B', BI' = B'T”, 16te ko

A'=AT".

H yovia opiletat og to oy mov amoteleiton amd 300 dopopeTikég Npevdeieg e Kowd apykd onpeio.

(I1L,)

Ao dedopévn niuevbeio oe dedopévo nueninedo mov opiletat and avth v Nuevdeio Kot TNV TPOEKTAGT TG,

UTTOPEL VO GYNUATIOTEL L0 LOVASIKT] YOVIK 160d0VauN e T OE0UEVT YmVid.
(ILs)  Av dvo tpiywva ABI" war A,B, I, éxoov AB = A,B,, AI' = A,I", xon LA = LA, tote xon LB = LB, LI"= /T,

4. To a&uopoto cuvéxelag eivat dVo:

avy

vy)

"Eocto 4B xot 14 dvo omowndnmote tunpata. Tote otnv gubeia AB vrdpyet menepacpuévog apluds onpelov 4,

A,, ..., A,, €t010V Oote o Tuqpata A4, A,A4,, ..., A,.,4,, vo givar 1coddvopa pe to Tuipe 74 kot o onpeio B va
Bpioketar peta&d A kot 4, (alioua Evoolov-Apyiuon).

To onueia pog evbeiog oynuatilovv OGN, TO 0TTOT0, TNPOVUEVNS TNG YPOULKNS S10TAENS, TOV TPOTOV 0EIMD-
Hotog teoduvapiog kot Tov a&iwpetog Evdo&ov-Apyundn dev eivat enektdoipo, oni. 6° 0vTd TO0 GLGTNIO ONUEIOV
dev glvat duvatdv va tpootedel Eva akopa onpeio, £T61 DOTE GTO EMEKTETAUEVO GVGTILLOL TOV OTOTEAEITOL OO TO
OpYIKO GUGTIILO KOl TO GCUUTANPOUATIKO GIUEID VOl IKOVOTOLOVVTOL TO TOPATEve astopata (aliouo ypouuikig
TAnpoTTOQ).

5. "Eoto € tuxovoa gvbeio kot onpeio 4 extog ovte. 210 eninedo mov opiletar and v gvbeia & kot o onpeio 4 vadpyetl Ot
meP16eoTEPO amd pio evbeio mov diépyetar and to onpeio 4 Kot dev TéUveL TV gvbeia &.
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TOV EVVOLOV Kol TpoTacemv ¢ un Evkeidelag [e-
opetplog pe dpovg g Evicheidetlag (onv mepintwon
¢ un Evkheideag N'empetpiog n pébodog anédeile
ot av 1 EvkAeidewn I'eopetpia etvar pun avripatikn,
tote ko n un EvkAeideio Feopetpia elvar emiong pun
OVTIQOTIKT)).

‘Ocov apopd ™ un avtieaTikOTNTA TNG 1d10G TNG
Evkieidelac Teopetpiag, avty avayetatl otn un
OVTLPATIKOTNTA TG OPLOUNTIKNG TOV QLGIKGV 0p1o-
V. Q6TOG0, OV VIAPYEL ATOAVTN OTOJEEN TNG UN
AVTLQATIKOTNTOG TNG aPOUNTIKNG (0V Kol VITAPYOLY
OTOJEIEELG U1 OVTIPATIKOTNTOG VITOGVGTIUATOV TNG
apOunTikng). ‘Etot deydpacte 6Tt pio a&topatikn Oe-
oplo etvor un avTipaTikn ov LTopel VoL KOTOoKEVOOTEL
apBunTikd poviédho g Bempiag owtc. To mapamdved
OTOKOADTTOVV TOV 131a{TEPO POAO TNG OPLOUNTIKNG GTO
TPOPANLLOL TNG 1] OVTIPATIKOTNTOC, dEGOUEVOL OTL TO
avéAoyo TpOPANLA Yo [ GEPA GAAESG paBnpaTkég
Bewpieg avaystat emiong 6to TPOPANLLL TNG L1 OVTLPOL-
TikoT TG TG apOpnTikns. H péBodog g amddeténg
NG GYETIKNG UM AVTIPATIKOTNTOS Hiog Bemplag pe )
Bonfelo ¢ KaTacKEVT|G EVOG LOVTELOL EQUPHOCETOL
oNpepa gupLTATO 6T BEUEAD TOV LOOMUATIKOV KO
TN HeONHOTIK) AOYIKN Yo TV 0mOdEIEN TNG OYETIKNG
U1 OVTIQOTIKOTNTOG S1APOPOV LOONUATIK®V Kol Ao-
YIKOV Oe@pidv.

To mpofinua tns aveSaptnoios

tov altopatwv e 'eoustpios

H pébodog tov povtélov pog emtpénet emiong vo AO-
GOVLLE TO TPOPANUA TG oveEopTNGiag TOV 0EIOUATMV.
[Ipokeévov va amodeydei 6t éva aiopa 4 g Oe-
oplag T dev givarl amodei&o amd to vedAoumo aEid-
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pota g Bempiog avTng, OPKel Vo KOTOUOKELOOTEL Eva
povtérho g Bempiag 7, oto omoio to aiopa 4 elvor
WeLdEG, evd To vTOLowa aStdpata givat aAnon.

H dmapén g un Evkeildeiag I'empetpiog amodeticvo-
€L NV aveEopmnoia Tov aSldOUaTog ToparAnAicg ard
T vrorowo a&idpata g 'eopetpiog tov Evkheidn.
To cvompa a&wpdrev g YrepPorkng [eopetpiog
etvat éva cvotnpa Tov AapPavetot amd To ToPUTAVED
a&opotikd cvotpa g eopetpiog tov Evkdeidn pe
NV oAhoyn ToV aSIOUOTOG TOPUAAAING LLE TO TOPOL-
kGt aglopo:

«Eotom € tuyovca gvbeia kot onpeio 4 ekxtog aw-
G. X10 eminedo mwov opiletot amd v gvbeia &
Ko 1o onpeio 4 dyovtal mepiocoOTEPEG Ao pia
gvbeieg mov d1épyovrtar amd to onpeio 4 kat dgv
Tépvouy TV gubeia ey,

Me avdroyo tpémo pmopei vo amodsiybel n avelap-
moia Tov aélwpdtov cuvéyelas. H avefaptoio tov
a&idpotog Evdo&ov-Apyndn amodetkvoetal pe
BonBeto TG Kataokevg evOg LOVTELOL «n Apyin-
detog I'empetplacy.

[dwaitepo pdro éyxet to a&impa (I;), To omoio otV ov-
ola eEac@ariletl 6Tt 0 ydpog €xet Tpelg daotdoelg. H
aveEopnoio avTod Tov AEIMUATOC 0md To LTOAOLT
OTOOEIKVOETAL, TT.Y. LE TNV KOTOOKEVT EVOC LOVTEAOV
tetpadidotatov Evkleideiov ydpov.

"Etot 1o mpopanpa g aveboptnoiog Tov aSlopudtov

¢ Evicheidelog [eopetpiag odnyet ot perétn véov
CYEDUETPIKDV YDPDV», TOL SIAPEPOVY CNUAVTIKE MG
TPOG TIG 116TNTEG TOVG amd T0 GLVIHON Ydpo Tov Ev-
KAEloN.



NMAPAPTHMA B’

1. EIXATQrH

1o IMapdptuo avtd Ba mapovcilootei pio. cOVTOUN
gloaymyn ot leopetpio e opaipag, Oo pLereticov-
pe dnhadn, Kot' avaroyio e Tn yeopeTpio TOL EMITE-
S0V, 1B10TNTES CYNUATOV GTNV EMPAVELD TG COAIPAG.

2. BAZIKOI OPIZMOI KAI MPOTAZEIZ

e i opaipo ké€vipov O (oy.1), vrdpyovv dmelpot
HEY1GTOL KOKAOL, TOL TTEPVAVE amd Eva onueio g A.
O péytotot awtoi kAot opilovtar g Toun g oeai-
pag pe ta emineda mov mepvdive amd v aktiva OA.
apatnpovpe Opms 6Tt avTot ot KHKAOL SiEpyovTaL Kot
amd €va dgvTepO onpeio A, To avTISIOUETPIKO onLeio

Tov A.

Avo onpeia A kot B pn avtidiopetpicd oty empdveio
™G opaipag (oy.2), opilovv évav Kot pdvo éva LEYIGTO
KOKAO OV TTEPLEYEL TA ONEiD AL TA. ATOdEUKVIETL
OTL TO HUKPOTEPO ATO TO SVO TOEN TOV HEYIGTOV KV-
KOV givat 1 GuVTOUOTEPT 0dGTOOT HETAED TMV dVO
oVTOV oNUElOV, HETPNUEVT] TAVED GTNV ETPAVELN TNG
opaipog. Kabe GAAN ypopun mov cuvdéet o 600 avTd
onpela, TAVM GTNV EMPAVELN TNG GPAIPAG EXEL LKOG
peyor0Tepo amd avtd Tov T0Eov AB. ‘Exovpe Aowmdv
TIG TPOTAGELS:

\/

* Amo6 ka0e onueio mog cQaipag SLEPYOvToL AmTEL-
pot péYIeToL KOKAOL

*  Avo TUY6VTES PéY1oTOL KUKAOL TEPUVOVTOL GE HVO
OVTIOLONETPIKG GNEio.

* AVO pn OVTIOOUETPIKO onueia o€ pia cpaipa
opilouv éva péyioto KOKAO.

Ovopdalovue yowviakij axoctacy 1| axocTacy PLETAED
dvo onueiov A kot B pag opaipag to pikpodtepo and
T 0Vo T0En AB TOL p€yioTov KUKAOL OV AVTA Opi-
Covv. Eivat 1o 1810 av opicovjie TV amdGTACN OG TNV
emikevipn kvpt yovia AOB (oy.2), mov opilovy ta
dvo onpeia A kot B, pe to kévtpo O g cpaipag. To

16&0 N 1 yovia propel va petpnBel oe opbég, poipegn
axktivia. Eav ta onpeio eivor avtidtopetpikd, 10te ta
dv0 16&0 ToL PEYIGTOV KOKAOVL glvat ioa HeTaEd TOvg
Kot EmAEYOVLE €va amd To, VO Y10, VO, LETPTIGOVLLE TNV
0mOGTOGN TOVG.

Ovopdlovpe yovia b0 uéyiotov KoKy  diedpn
yovia Tov oynuotilovv ta enineda TV 600 KOKA®V.
Aéovag evig péyiotov KOKAoL Aéyetal 1 evbeio mov
elvat kiBetn 610 enimedo Tov KOKAOV, GTO KEVTPO TG
o@aipag. ITédot evog KOKAOV A&yovTal To onpeio To-
UG Tov a&ova Tov KOKAOVL e Tt oeaipa. Ot TdAoL
elvat TPoeuvAS OVTIOOUETPIKG onpEeio TG GQaipag.
Otov avapepOUacTE GTOV TOAO EVOG LEYIGTOV KOKAOL
Ba evvoovle £vay omd Tovg 300 TOAOVG.

I"o tov Tpocdiopiopd g B€omng evog oneiov endvo
o1 6Qaipa, ypNoyonoleital To eENG GVGTNLLO OVaPO-
pac. Oswpodile Eva PEY1oTo KOKAO, TOL TOV AELE 167~
HEPIVO, TOVG TTAPIIANAODS LKPOVG KOKAOVG KO TOVG
64006 Tov B ko N (oy.3). O évag morog Aéyetan fopet-
06 K1 0 GAAOG vaTiog. Ot LéYIeTOL KOKAOL TTOV TTEPVEVE
amd Tovg TOAoLG B kot N Aéyovton ueonuppivoi.

To onpeio Topng A Tov onpeptvod e Evav cuyke-
Kpyévo peonuPpvo Bempeitat apyn TOV LETPCEDV.
"Eva onpeio g opaipag M Bpioketatl otnyv Topr €vog
mopaliniov Kot evog peonpfpvov (oy.3). To t6&o I'M
OO TOV IOTUEPIVO PEYXPL TOV TOPAAANAO TOV OTUEIOV
M Aéyeton wAdTog, eV T0 TOEO EML TOL IGNUEPVOD OO
™V apyn A tov peonuPpvav péypt Tov peonuppvon
I'M tov onueiov M Aéyetor pajrog. To TAdtog maipvet
Tég and —90° (votiog moAog) néxpt +90° (Bopetog
wOAOG) evd To pfKog +180° mpog ) pio Kotevhovon
ToL tonpeptvov Kot —180° pog v dAAn. To chotpa
avto ypnoonoteitar ot [N'ewypaeia, v Actpovopuia
Kot To. Mabnpatikd pe diépopa ovopato.

Mpotdaosis

* Hyovia 000 péy16T@V KUKA®V 1600TOL ILE T YO-
vVio TOV EQUTTOREVOV TOV PHEYIGTOV KOKAOYV 6”
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éva onpeio Topng Kat £xel péTPo ico pe 1o T6Eo
TOV PEYIETOV KUKAOL IOV £)E1 G TOLOVS TA KO-
va onpeio TOV 600 KOKA®V (o).4).

* H yovia 600 péyietov KUKA®V 1600TOL pPE TNV
0w606TACcT TOV TOAOV TOVS (0).4).

*  Avo péyretor KOk oL givan KAOETOL 0V KoL pévov av
K00£évog 0o avTols TEPIEEL TOV TOAO TOV GAloV.

* Am6 Tov TOAO EVOG PEYIOTOV KUKAOL dyovTol
amelpa 1€, KGOeTO 6TO PEYIOTO KVKAO.

3. ATPAKTOI KAl ONYXEZ
To pépog g ema-

VELOG TNG OQOipag TOV
meplExetot peta&y dvo
NUTEPLPEPELDOV UEYL-

OT®V KUKA®OV AEYETOL
azrpartos (oy.5). H yo-

vio TOV NpurEpLpEpPEL-

oV Aéyetal ywvia tov
ATPOKTOV. LYaAIPIKOS

ovoyas MEyeton 1o PHEPOG
TOL YKoV TNG GPAIPUS OV TEPLEXETAL LETAED TV GO
NUWKLVKA @V péyiotev kokhmv. Bden Ttov cpaipikot
Ovoya hEYETOL O ATPOKTOG TTOL TTEPLEXETOAL LETAED TOV
NUIKVKAM®V.

TI'wvia cpaipikod Gvoyo Aéyetot  yovia e faong
oV Hvuya.

Amodeikvoovtat ot e£1G TPOTAGELS:

* AvYo drpoktol, 6TNV idra cQaipa, pe ioceg yovieg
givan icot.

* O Loyog TOV enPad@v 600 aTPAKT®OV 6TV 010
GQUipd 160VTAL PUE TO AOYO TOV YOVI®V TOVG.

4. XOAIPIKA TPIFTQNA

Zpaipiko Tpiywvo AEYETOL TO PHEPOC TNG GPAIPOS TO
omoio mepiheietar peta&d TV T0EMV TPIOV HEYIGTOV
KOKA®V, pe v Tpoindbeomn 0Tt ta TOE Elvar PKpo-
TEPA OO MUKVKALOL.

Hopaoctyua B
To oxynuo ABI (o%.6)
etvar éva capikd tpi-
yovo. Ta onpeio Topng
TOV PEYIOTOV KOKA®V
A, B, I Aéyovtot Kopo-
péc kat to t6&a AB, BT,
I'A Aéyovton hevpés Tov B

Geapukol tprydvov. Ot
yYovieg Tov oynuotilovv ot TpELg HEYIoTOL KOKAOL ava
300 AéyovTtal pmvies TOV GOALPIKOD TPLYDOVOL KOl TIG

N
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ovppoiilovpe cuVNOW®G LE TO YPAUUOTO TV KOPLODY
A, B, I'. Tig mhevpég tov Tprydvou Tig svpfoiilovpe
oLVNOOG e TO HIKPA YPALLATO TOV OTEVAVTL KOPL-
ooV, dNAad cupporilouvpe e o, B, y Tic TAevpég BT,
I'A, AB avrtictouyo.

[Ipénet va tovicovpe 0TL 1 YeopeTpio 6T ceaipo dev
emnpedletat amd Vv aktiva g, S10Tt OAa T LETPOD-
peva LeYEDN, KN TAELPOV Kot YOVIEG KOPLODV, [LE-
TPOVTOL e TOEN HEYIOTOV KOKA®V Kot Ol [e PKT.
Eibn o@aipikwv tplydvwv

"Eva cgoaipikod tpiyovo yopaktnpiletot avoloymg Tav
TAELPDV M| TOV YOVIOV TOV MG EENG:

WS NPOS US YWVIES: | ws NPos us NAgUPES:
(novo)opBoyamvio: (novo)opBomievpo:
plo yovio opbn pio Thevpd ophn
owsopOoyavio: dtoopOomigvpo:
00 yovieg opbég 00 TAeVPEG 0pBEC
TproopBoycvio: TpLroopBomisvpo:
TPELG YoVieg opBég TPELG TAELPEC 0pOEG

1600KEAEG:

000 mhevpég ioeg

6omAEVpO:

TpELg mAELPES {oeg

Oempovle OG HOVASE PETPNGNG YOVIAV KO TAEV-
POV TNV 0pO1] YOViK KOl OC HOVAdA PETPNONG TOV
enPad @V avTod TOL TPLGOPHOYAOVIOV CPUIPIKOV TPL-
YOV, dNA0dY| TO ) ™m¢ opaipag. Me avtég Tig po-
VAdEG LETPNONG TPOKVITOLV Ol KOAOVOES TPOTACELS:
* To gppaddv evég aTPAKTOV 1GOVTOL UE TO OUTAG-
610 TNG YOVviag Tov.
Amoderén

Bewpovpe Tov drpaxto BOA, 6y.5, pe yovia ¢ kot tov
opBoymvio dtpaxto BOT. O Adyog v epPaddv tovg
glvat 6mwg 0 AOYOG TV YOVIOV TOVG, ONAadN:

atp.BOA _ BOA _ M
atp.BOr  BOI

AMG 0 dtpoktog BOI icovtan pe 600 tpicopboydvia
oQoIPIKA Tpiyva, emtopévac, n oxéon (1) ypaeetat:
atp(BOA) = 2¢.

Zpapixij vrepoyij evog tprymvov ABIT Aéyeton 1 da-
eopa (A+B+T —2).

* To gppaddv evég 6QAIPLKOD TPLYAOVOL 160VTOL UE
T1] GQULPIKI] VITEPOYI] TOV TPLYDOVOL.

Amnroderén

O dtpaxtog mov oynuatilet N yovia A tov tprydvov



ABI, (0%.6), yopiletor and ™ BI' 6¢ dvo tpiyova,
EMOUEVMC, Yo TO ELPadE TOVS 1oy dEL:

atp. A = g (ABT) + gp.(A'BT) )
Opowa:
otp. B =en.(ABT) + gu.(ABT) Q)

otp. ['= e (ABD) + g (ABI) = gl (ABD) + gl (ABT) (3)
[Tpocbétovtag Katd pEAN Eyove:
otp. A + atp B+ atp I= nuoe AB + 2 ep.(ABID),

Kot emeldN 1 povada tvar n opdn yovia, £xovpe:

2A+2B +2I' =4+ 2epuP.(ABI') = gu.(ABIN) =
A+B+T-2.

Xg KG0g oparpkd Tpiywvo woydovv ot €€ TpoTa-

os1G:

* KGOg whevpd eivon pikpdétepn Tov 0Bpoiocpatog
TOV 600 GArOV.

° 70 GOPOIGNE TOV TPLOV TAEVPOV Eivar PIKPOTEPO
TOV TEGGAPOV 0pOOV.

° 70 GOPOICRA TOV YOVIAV TOV EIvUL HEYAADTEPO
TOV 600 0pOAOV.

* amEVOVTL AVIGOV TAEVPOV BpiockovTarl opoimg
avioES Yovieg.

° av €ivol 1600KEAES £YEL TIS YOVIES TOV PpiokovTan
OTEVAVTL TOV i6®V TAEVPOV iogc. Emiong, 1) o1d-
HEGOG EIvar VYOS KOl d1(0TONOG.

* av givol 1I60TAEVPO EIVOL KOL 1607 ADVIO.

* 10 KGOeTO TOEO NEYIGTOV KUKAOV 6T0 PEGA TOV
TALVPOV TOV (LEGOKAOETOL), TEPVAVE 0T TO 1010
onpueio. To onpeio avTo W6OTELEL OO TIC KOPLPES
TOV TPLYDOVOV.

* 710, TOCO PEYIGTOV KOKA®V TTOV OL(0TONOVY TIS YO-
vigg €VOG 6QPULPLKOD TPLYDVOV (O1(0TONOL), TEPVA-
ve om6 10 1010 onpeio. To onueio avTd Wwanyer
076 TIS TAEVPES TOV TPLYAVOU.

* 10 T6E0 PEYIOTOV KOKA®V TOV TEPVAVE OO TIG
KOPVOES KoL givan KAOETA 0TIG AmEVaVTL TAEVPES
(byn) mepvave amd to idro onueio.

° 16%V0VV To Oe@PNPOTA TOV GVVIIULITOVOD KOl
nutévov:

ouvve = ouvf cuvy + nuff nuy cuvA

npo - npp  ny
npuA - mpB o nmul

5. EODAPMOTEZ

H Zpopwcn I'ewpetpio £xet epapproyés oty Actpovo-
pio, Novourhoio, Xoaptoypoeio Kot aAAoV.

Ytv Aotpovopia, epappoletal TN LeAET TPOPANLUA-
TOV TOV OEV LG EVOLAPEPEL 1] ATOGTACT] TOV OVPAVIOY
copdtov ond ) I'm oArd n 6€on Toug 6ToVv oVpavio
00610 ov Bewpeitar CEAPIKAS [ KEVTPO TO KEVTPO
m¢ I'ne.

H I'n Bewpeitol katd Tpocéyyion cQoiptkt, ETOUE-
VG M GPUIPIKN YE®UETPI EXEL EPUPUOYES KO OTIG
eMoTNES mov oyetilovtal pe To oynpa s I'me. Mia
and avtés ival n Navourhotio kot xpnotpedet yo va
yivovtat vroAoyiopol Topeiag.

Eivotl yvooto and v apyotdtnta 0Tt 1 EMQAVELL. TG
opaipag dev givar duvatdv va avartybel oto eminedo.
AnAadn, dev UmopovEe VoL ovarTOEOVLLE T GPAIPO. GTO
eMinedo OMMC KAVOLLE [l TOV KOAVIPO KOl TOV KMVO.
Edv mpoorabnoovpe va KGvovpe ovtd 10 avamToypa,
0o toarakd®covie N Bo GKIGOVE TNV EMPAVELD TNG
o@aipoc. Avtd cvpfaivel d10TL 1 GQaipa £xEl KoL~
AOTNTO OV SAPEPEL TOLOTIKG OO OLVTNV TOL KVLALV-
dpov M ToL KAOVOL. AGY® aVTHG TS WOOTNTOS Ol YAPTES
dev pmopet va etvar axpipets.

6. MAPATHPHZH

IMapatnpovpe 6t 6N yeopetpia tng ceaipag, To
4BpoICH TOV YOVIOV EVOG GOALPIKOD TPLYDVOV Ei-
vat peyaddtepo amd 600 opbég, oe aviibeon pe myv
Evkieideia ['empetpio 6mov 10 GOPOICHO TOV YOVIOV
EVOC TPLYMVOL toovTat e dVo opBéc. H 1dotnta avth
glvat 16odvvaun pe ™ un vropén TapIAANA®V «ev-
Oe1ovy, INAadn kaOe 0o PEYLoTOL KUKAOL TEUVOVTOL.
H yeopetpio avt Aéyetor cpapkn 1 EAdewnticn Te-
opetpio.

Yrdpyovv eniong yeopetpieg otig onoieg to abpoioua
TOV YOVIOV TOV TPIYOVOV TOVG ivol ikpdtepo and
Vo opbéc, mov givatl 16odVVAO e TV VTOPEN TOAADY
TAPUAANA©@V VOEIDOV TOV GyovTol amd onpeio KTOg
evbeiog. Ot yeopetpieg avtéc Aéyovtot Yepfolikég
T'eopetpiec.
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EYKANEIAEIA

rrEQMETPIA

YMNOAEIEEIZ TQN AZKHZEQN

KE®AAAIO 2

§2.1-2.10

Aoknogls Eunédwons

1. 1) 6 Tuqpata, ii) 10 TunporTo.

2. 1) 3 onueia, ii) 3 TuqpOTO KO
12 nevbeiec.

3. AT=AB+BI'=...

4. AT=AM+MB+BN+NI'=...

Anobeikuikés AoKnoels

1. Ymoloyiote ta AA, BI" ¢ ov-
vaptnon tov EZ.

2. Ymoloyiote 10 I'A, I'B 0¢ ov-
véptmon tov I'M.

3. a) Na dwkpivete mepmtdoels.
B) mpokimteL o To 0.

LUvOewa Oépata

1. Na e&etdoete 000 TEPTTMOGELS.
Av 10 A givar petaép tov B, I'n
oyl

2. 6 TpoyovoLLoL.

§2.11- 2.16

Aoknogls Eunédwons

1. Agapodpue mv yOz.
1

2. ) opOng.

3. OpOn yovio. Metd amod 6 dpec.

Anobeiktikés AGKNOEIS

1. AOE=AOQy+yOE=....

2. Ymoloyiote tig TOA, TOB ag
ouvapton g TOA.

3. Opota pe TNV mponyoduevn
doKNoN.

ZUuvOeta Ofpata

1. Ymohoyiote 1ic AOA, BOT w¢
cuvaptnon g xOy.

2. AOE=BOA-BOE=....

§2.17 - 2.18

Aoknoels Epnédwons
1. Amepot.
2. Am\).
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Anobeikukés ACKNGCEIS
1. Eivar OA = OA xou OB = OT..
2. H OT givo dryotopog me AOB.

§2.19

Aoknoels Eunédwons

1. ilEiV(ll: PAAA= PM — AM ot
PB =PM + MB.
ii) Eivog: fAf M + MA xat
2B=MB -ZM.

2. a) (AD) = 130°, ('B) = 50°.

3. 30° ko 60°.

4. 72°.

Anodeikukés AOKNOEIS

1. 45°.

2. 35°«kon 55°.

3. AOB = 36° k1.

Fevikés AGKNGEIS

1. AvO péco AB 161¢ EZ=0Z —
OE k1.

2. Av O péoco BZ apkei AB = ZE.
BA
3. AE=AB +7,BA=BF+FA
KTA.
4. Amodeitte 61t AOx = 180°.
5. 45°.

KE®AAAIO 3

§3.1-3.2

Aoknogls Eunédwons

1. Ta tplyova ABE kot AAT efvan
ico.

2. Ta tpiyova MAK, KBA ot
AI'M etvan {oa.

3. Xvykpivete ta tpiyova ABM
kot A'B'M' 6mov M, M’ taw pé-
oo twv BI' koau B'T” avtictoyo.

4. No ovykpivete ta tplyove ATE
kot ABZ.

Anobdeikukés AoKnhoels

1. Etvau

A A A A

AKB = AKE «ot AKT = AKZ.

2. Noa ovykpivere ta tpiyova
MAB «o1 MET.

3. Nao ovykpivere ta tpiyova OAD
a1 OBA.

§3.3-34

Aoknoels Eunédwons

1. i) Na ovykpivere ta tpiym-
va ABA kot A'B'A" kaBdg kot
0. ABE xa1 A'B’E'. ii) Na ov-
yipivete ta tpiyove ABE kot
A'B'E".

2. o) Eivat AAT = A'ATT"
B) Xpnowomromote 0 o).

3. No Bpetite tpeig mhevpéc ioeg.

Anodeikukés AoKhaEls

1. E@oappoyn tov kprmpiov I'TIT.

2. Egappoyn tov kprenpiov I
ot TTIITT.

3. Toa tpityova ABI" kot BI'A givon
ioa.

ZuvOeta Ofpata

1. o) No ocvykpivete ta tpiyova
ABA ka1 A'B'A’.
B) AA]A3M = A2A3'M'.
v) ABO =A'B'@'".

2. XopoKTNpIoTIK 1O10THTO LEGO-
KaBETov.

3. o) Amho,
B) Anodeitte 61t EAT = ABA .

§3.5-3.6

Aoknoels Eunédwons

1. No ovykpivere ta tpiyova ABT
ot EBI, BA kot I'E to Oym.

2. o) Av KA, AELBT, va cvykpi-
vete ta tpiyova ABK kot ETA.
B) Av KHLAT kot AZLAB, va
ovykpivete ta tpiyove HAK
Kol ZAA.

3. No ovykpivete To 600 opboymd-
V10 Tpiy®vo ToV TPOKVTTOLV.

4. Av AALBT ot A'A'LBT’ va
ovykpivere to tpiyova ABA kot
A'B'A'.

Anobdeikukés AOKNOEIS

1. Av MELAB kot MALAT, va



YNOAEIEXEIXZ TQN

AZKHZIZEQN

ovykpivere ta tpiyova AME
Kot AMA.

2. To tplywvo pe mAeLPEG v, L,
etvat ico pe 10 tpiymvo mov
€XeL TAEVPEG U, Ly

3. AvBAILAT,B'A'LAT',TELAB
kot I"E'LA'B’ amodei&te 611
Blé:F = B’IAET’ Ko Bgl“ = B'XT’.

4. No ocvykpivete ta Tpiyova
AAB xot EAB kot 6t cuvé-
xew to. ABT ko EBZ.

5. Xe ioeg yopdég avrtiotoryovv
foa t6&a.

LUvOewa Oépata

1. i) Eivat AB = AT kan AE = AZ
il) Evint AE=AZ xou I'Z'=BE".

2. Avy =7 mpoekteivete Tig AT,
A'T'" xatd tuqpato TA = a,
I"A"= o' avtictoiya.

§3.7

Aoknogls Eunédwons

1. Eivat o kdxhog (M, MA) yopic
To. oMpEio TOUNG TOL UE TNV €V-
O¢ia BT

2. Eivat o xoxdog (O, 2R).

§3.8-3.9

Aoknoels Epnédwons

2. Egoappoyn §3.8.

3. Na AdPete vroym v mpon-
yobpevn doknon.

4. Eopoppoyn §3.8.

5. Amodei&te 6TL TO GUUUETPIKO
Kabe onpeiov g yoviag mg
7Pog TN dryotdpo givar onueio
™mg yoviog.

6. 1d10tnTEg pecokabéTov.

§3.10- 3.11 - 3.12

Aoknogis Eunédwons

1. Osopnua EwTepKNg YOVIiG.

2. Eivor BAT = BI'A.

3. AlokpiveTe TEPUTTMOGELG Y1aL TN
6¢om Tov {yvovg Tov Hyoug ot
BI.

4. Ozhpnuo eEOTEPIKNG YOVING.

5. AMB > k1.

6. Oépovpe AELBI.

7. Ta tpiyova OBM kot OTA &i-
vt {ca.

8. Eivar BA=TA.

9. Egpoppoyn tov: B =TI cuvend-
yetol B =1.

10. E@appoyn g Tptyvikig ovi-
GOTNTOG.

Anobdeikukés AGKNOEIS

1. An6 v y, < % TPOKVTLTOVV
AM < BM kot AM < MI.

2. Egoppoyn §3.12.

3. Tlpoektetvoupe t ddpeco AM
Katd oo Tpunpa MA'.

4. Avta X, O, M dev givar cuvev-
Osrokd, epappolovpe my TPt
YOVIKY OVIGOTNTO GTO EOI\:I.

5. AvM 10 péco g Al 1o ABM
elvo 1oooKeLEG.

6. Tlaipvoope t0 péco tov AB.

7. Eeoppoyn §3.12.

ZuvOeta Ofpata

1. i) Tpryoviky avicdTNTa 0T
tplyova AOB, BOI, T'OA kat
AOA.
i1) Otav 1o O tavtiletar pe 0
ONUEID TOUNG TOV dAY®VIMV.

2. Amodeitte 61t MEB = MBE.

3. Eeopudote v Tpry@vikn ovi-
oot TO.

4. Ocopnote To GLUUETPIKA ToV I
G TPOG TIG TAEVPES TNG YOVIOG.

§3.13

Aoknoels Eunédwons

1. X0ykpion mhayiov TUNRATOV.

2. Xbykplon mAayiov Tunpétov.

3. Zoykpiom KABETOL Kot TAQYL0L
TUNHOTOG,

§3.14 - 3.15

Aoknoeis Eunédwons

1. No ovykpivere Ta amooTipaTa
TOV YOPODV.

2. Id10tteg drakevtpikng evbetog
€vog onpeiov.

3. Ioomta epantOpEVOV TUNUA-
TOV.

Anobeikukés AoKhoels

1. Bpeite 1cookel) Tpiymva.

2. (DéP‘ES ™ MO Ko amodei&Te 0Tt
OMB = BMI.

3. H OP e&ivor pecoxdfBetog tov
AB.

§3.16
Aoknoels Eunédwons
1. Zyetkéc 0€oeig 600 KOKAMV.
2. Egdntovtal e00TEPIKA.
3. Eodantovtot eEmteptkd.
Anobeikukés AGKNOEIS
1. i) Amodei&te 611
PO - 2R <PO <PO + 2R.
i) To A givar péco tov OT.
2. 1) amho,
i1) 0,0,<0,A+ AB + BO,,
iii) AB <AO, + 0,0, + O,B.
3. H dwokevrpikn gvbeia dyyoto-
pel m yovia tov epontdpe-
VOV TUNUATOV.

§3.17 - 3.18

Aoknoels Eunédwons

1. Ayotopovpue o opn yovia.
2. Am\.

3. Koatookeon 3 §3.18.

4

. Apyikd katackevdlovpe T pe-
cokdBeto Tov BI' =a.

5. 1), il) Apyka Kat(}GKSD('lCODuS
o opfn yovio xAy.

Fevikés Aoknoels

1. Xt I"B' naipvoope onpeio B”
tétolo oote ['B" =TB.

2. Iodtra tprydvov.

3. TIavo otov KOKAO Toipvovpe
onueto E tétoo dote 'E = AB.

4. Eivou ABE = BI'Z k1.

5. ®épovpe ) dyyotdpo AA Kot
naipvoovpe 1o péco E g AT

6. Dépovpe ™ diyotdpo BA kot
naipvoovpe 10 péco M g BI

7. Tlpoekteivovpe Tig StopEGOVG
AM ko A'M' katd ico TUqpoTo.

8. Idwotnta pecokabéTov.
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EYKANEIAEIA

rrEQMETPIA

KE®AAAIO 4

§4.1-4.5

Aoknogis Eunédwons

1. Amodeitte onA=E.
Amodeifte 611 0, = A,.
Anodeitte oA, =B,.

Bpeite dvo katdrlnieg yovieg
iogc.

Pl o

5. Opota pe v mponyodpevn
aoknon.
6. Eivat OM_LAB, ....
Anobeikukés AGKNOEIS
AMLBI ondte AM//TX.
Amodei&te 611 AB = AE.
Amodeitte 611 AA = AB.
AE=AI+IE=..
BI'=BA+AE +AI' = ...
ZuvOeta Ofpata

1. Amodei&te o6tt EZ//BT ko
MK//BT.

2. ®épovpe I'Z//Ax//By.

3. AE=IaE —IoA.

4. o) amho
B)BE +I'Z=BA+AI =octofepo.
v) Ipoekteivovpe v EM Ko~
16 {co TUN L.

Nk W=

§4.6-4.8

Aoknogis Eunédwons

1. a)B=60°'=30°
B) B =36°, I'=54°.

2. A =36° ondte BIT = 108°.

3. B=T=36°.

4. Ofgleg yovieg pe kdOeteg mAgv-
eég.

5. A=36°.

6. ©=45° ¢=>55°.

7. v=T.

Anobdeikuikés AoKNOoEls

1. Bséz A+Tondte....B=T.

2. Tlopatnpnote 6t givar e&mte-
PKEG YOVIEG TPLYDVOU.

3. AAE+AEA=90° AEA efmte-
pucn oto tpiy. AEL

4. AEB +%+%: 180° KT\
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5. Ymoloyiote rnvﬁA and Tply.
ABI" kot v EAT and tpiy.
AET.

6. Amodeitte onZ=~E .

7. Anodsitte 6t Z =H.

ZuvOeta Ofpata

1. Avn AE tépver v Bl oto K
amodei&te 0tL 10 Tpiy. BAK &i-
vat opBoydvio.

2. Tlopoamnpnore ot t0 Tpiy. ABE
elvat 1000KeEAEG.

3. ApkeiAAB + A +TAE = 180°.

4. o) Anodeitte 6TLABI = E
B) Hporvmtet and ta tpiy. BAI
ka1 ATE.

5. 1) amho
ii) ZAH = ZAA + TAH , k7).

6. Av 1 dryotopog g B tépvet
v Al oto E, and tpiy. AZE...

7. Amodeite ot 0//P.

Fevikés Aokhoels

1. Ymohoyiote i BAT Ko I EA
g qvvdemcn m)vAA, B, I Ei-
voau B +1'=120° (A = 60°).

2. Tlaipvovpe to péco Z tov EI.

3. ®¢povpe AHLAB kot AKLAT.

4. Eivar B +A=180°
(apov A =T"=90°).

5. i) Eivar B> (AB <AI).

i) Tpoekteivovpe v AM Ko~
16 {co TN O

iii) BAE = EAT = % omdte
oo 1) Kot i) ...

6. 'Exovpe tpia 1cockel) tpiym-
va.

7. Tlopatmpnorte ta oo eQOTTOE-
VoL TUMHOTo ToL oynpotilovTat.

KE®AAAIO 5

§5.1-5.2
Aoknogis Eunédwons
1. Tply. AAE 1cookeléC.
2. Ot dwydviot dtyotopodvrat.
3. )AE/=TZ.
it) Ta mapeAAnAdypapio £xovv
[ Kovn dtay®dvio.

4. Tpiy. AEA 1cookeléc.

Anobeikukés AoKhaoels

1. ME = AA ko tpiy. MAB 160-
OKELEG.

2. Na ovykpivete ta tpiyova
ABE xot AZT.

3. Dépovpe v AT

4. To AZBT kot ABTH eivon ma-
POAANAOYPOLLLLOL.

5. T'paeovpe kvkro (O, 1), 6mov O
TuY0io oMpEeio ™ pog gvbeiog.

TUvOeta Ofpata

1. i) Na ovykpivete ta Tpiyova
AEK xoau 'HZ
i) Ta mopoAAnAdYpapLo, avé
dV0 €ovV e KO SloydVvio.

2. Amodeitte 6t I'Z, T'E S1y010-
pot.

3. Apkeil +BIE +AI'Z = 180°.

4. ®épovpe amd 0 A mapdAinin
otV AB.

5. AvTI'An 0éon g yépupag @é-
pouvpe BE/=TA.

§5.3-5.5

Aoknoels Eunédwons

1. AE//ATZ.

2. ZE=%=AF

3. No AdPete vmdym cog mv eeap-
poyn g §4.4.

4. No ocvykpivete ta tpiyova
AAE kol AT'Z.

5. Na Bpeite 116 1810 TEC TOV
dtyoviov tov.

6. Noa ovykpivere ta tpiyova
AKN, BKA, MT'A ka1 MAN.

Anobeikukés AGKNOEIS

1. To AEBZ &ivot mapaiinio-
ypappo kot 1 BA dtyotopog.

2. 1) No ovykpivete ta tplyova
ABZ kot AAE
ii) Me aBpotopo yovidv 6g Ko-
TaAAN A0 Tpiymvo.

3. ®épovpue v EZ.

4. Av KAL1EZ, ¢épooue EHLAT
kot KM_LBT.



YNOAEIEXEIZX

TQN AZIKHIEQN

ZuvOeta Ofpata

1.

Na cvyxpivete ta tpiyova
MEA ko1 MZI.

Apxel yov. BZT = yov. ZBI.
i) To GBpotopo toovToL e T0
vyoc BH (otabepd).

i) Amd to tuyaio onueio M @é-
povpue mapdAinin ot BT kot
epapuolovpie 1o i).

§5.6-5.9
Aoknoels Epnédwons

1.
2.

Ta A, E eivon péoa tov AB, AT

Ta A, H kot Z, E givar péoa

TAELPDOV.

Ot EM, AM eivau dudpeca op-

Boyoviov tprydvaov.

Ta E, Z givatl péca mhevpov
BI

All'=——.
Ko )

Na Aapete vroy”n cog v WL-
otnta tov Papdrevtpov.

To E eivor opBorevtpo tov tpt-
yovov BIA.

To ATEZ &ivol mapaiinio-

BI'
ypappo kot Al = B

Anobeikukés AoKNOEIS

1.

i) Na ovykpivere ta tpiyova
AEZ xon AEZ

ii) H AM &uqpecoc kat ta E, Z
HEGO TAELPAOV.

Dépovpe v AB.

3. Eivart MAA + AMA = 90° kot

B +1'=90°.

No anodei&ete 6t1 10 AEBZ &i-
Vo TP OAANAOYPOLLLLLO.
Dépovpe v AL Ta K, H givan
BapOkevipa tprydvov.
[aipvovpe 10 péco Z tov AT
i) Na amodei&ete 611 0 BETA
elvot TopaAANAGYPOLLLLO.

ii) To H eivar Bapdkevipo tov

Tpry®vov BAT.

Eivart MA = AA kot MA = Aj

2
Av M 10 onpeio topng tov EH
kot KZ, apket M = 90°.

10. O po0g cLVOEEL TOL PLEGH TV

ATTOCTACEMV.

LUvOeta Ofpata

1.
2.

Eivon EZ\AB xo1 AE = ET.
Dépovpe ) dibipueco AM, ond-
e AMI = 30°.

. KI* ]
Eivar ZH//= T, ka K Bapoke-
VTpo.

ITapatnpnote 611 B=2E=2I"
[Tpoexteivoupe v BE mov 1¢-
pver vy Al 610 Z.

Etvat BM\\ET" kot H opBoxke-
vTpo tov Tprydvov ABM.

i) AmAo ii) Av O 1o péco tov
AB, apkei OK//BI.

1) AmAd. 1) Me dOpotopa yovi-
@V g KaTalAnio Tplyovo. iii)
Av K 10 onpeio toung tov AM
kot AZ apkei BK//EZ.

§5.10 - 5.11
Aoknogls Eunédwons

1.

H EZ didpecog tponeliov kot
H, ® péoa mhevpdv tprydvov.
AE//BT ko1 B =T.

3. EH=0Z«xm E, Z, H, O péca

TAELPDOV TPLYDOVOU.

KE = % kot KA//AT.

Na ovykpivere 1o tpiyova
AAE xou BZT.

H MA etvon dibipecsog tov tpa-
neCiov BBT'T.

Anodeiktukés Aoknoesls

1.
2.

Apxel HZ = BZ.

To Z eivar onpeio g pecoka-
0¢tov kot o ZHBI 1000keAég
tpamédo.

Dépovpe BELAT, onote

EBT = 30°.

MMaipvovpe 1o péco E g AA.

BI'
Apxel ME = EE

Eivar AH = % kat A, E, Z,
HEGO TAELPDOV TPLYDVOV.

Noa Aéfete vroyM cog o ToHPL-
GO

Opota pe v wponyovuevn

aoxnon. ['a va eivat opboyd-
vio mpénel Al = BA.

9.

H ZH &ivot dudpecog tov tpa-
neliov EBIA.

10. Bpeite kotdAAnAo tpanéliol e

dapeco v KK'.

TuvOeta Ofpata

1.

Av 1 d1x0Tép0g ™G A Tépvet
v BI" oto E apkel AE dtyot6-
pog g A.

Ddépovpe MELAA.

. Av K 10 xévtpo tov ABI'A @é-

povpe KK’ Le.

H ZH &ivol didpuecog tov
tpaneliov AETA, omorte ....
B =30°.

1) Amodei&te 611 10 ABME c¢i-
vai .oookerés Tpanélio ii) H
npoéktaon g AE téuver v
ATl oo Z.

l'evikés AOKNOEIS

1.

Av AB < AT eivan
AB AT
=<
AA ) ) Ko
AT AB
AE=—>——
2 2

Maipvovpe o péco M tov AE.

3. o) Ta tpiyova AB'B kot AE'E

elvat woookeln ) Amodeilte
6uB'E'=TE".

a) amhé B) Apkei HEZ = ZET
v) HE=%:ZF d) Amo 1o )
npokvntel 0t I'=2ZET.
aipvovpe to péso A tov BK
Kot pépvoope A'ALe.

a) omAo B) To H elvar opBoke-
vIpo ToL Tpry. AAZ.

IMopatnpnote 6T

MA// = % ko MK// = Ezl

o) To M givar to péco tov OI'
Kot 10 Z BopOKEVIPO TOV TPLy.
BOI'.

B) No AdPete vtown Gog 10 o).
1) ®épovpe OK d1dpeco oto
tply. OAB. Apkel va tépver v
AT oto péco A.

10. Dépovpe and to A kot E «é-

Oetec otig AB, BIT kot AL BT
avtictoyo.
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EYKANEIAEIA

rrEQMETPIA

KE®AAAIO 6

§6.1-6.4

Aoknogis Eunédwons

1. T 1o 1o oynpa elvor x = 40°
Koty = 2x = 80°.

I 10 20 oyfua givar x = 50°
Koty = 180° — x — 35° =105°.

2. Eivau BE = 120° (Epappoyn
§6.3).

3. Eivar x = 40° (yovia yopdng
kot eparnt.). Emiong
2y+BI'=180° ondte y = 140°.
I T0 20 oynua, etvor
y — x = 120°. Ano I'= TBA
TPOKLTTEL X + y = 260° omdte
x =70° ko y = 190°.

4. Eivau AT = 95° kau BE = 45°.

5. Eivar BOT = ZA = 140° kot
OB = OB =20°.

Eniong
MBI = MI'B = % 70° = 35°
ométe BMI = 110°.

6. Eivary e&mtepucn yovia tpryod-
Vou. ZOOTN 1 O).

7. BM\éme «t6&0 Tov HéyeTan yvm-
oTY| YOVio.

Anobeikuikés AGKNOElS

1. 'Eotow M 10 péco tov AB. Ta
70 €V0¥ anodeite 6TL M €QO-
ntopévn 610 M ko AB te-
pvopeves amd v MB, oymuo-
tifovv 600 evtdg eVOALAE Yo
vieg logg. Ta 10 avricTpogo
omodeitte 61t MAB = MBA .

2. Amodei&te 0T
ABL +ABA=1L.

3. Avn MP tépver mv AActo N,
Seitte oti: NPA+ PAA = 1L.

4. Eivoimn topn 600 KatdAAnA®v
TOEOV.

ZUuvOeta Ofpata

1. ®Dépte Vv Kown ecoTeptkn (1
eEmTEPIKN) gpamTOpéVN KOl
deitte ouB=T".

2. 'Eoto Z, H ta dedtepa kowvd on-
peto tov AB, Al pe to pukpdrte-
po KOKA0. Apkel A péco ZH.
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3. Amodeitte 611 AAP = AAP.

§6.5-6.6

Aoknogls Eunédwons

1. [dw6tnteg eyyeypapupévoy te-
TPOUTAEVP@V.

B =120°, "= 60° ko A = 80°.

2. Apkei A=90°.

3. Amodei&te (o yovia opon.

4. Egappoyn 1 §6.6.

Anobdeikukés Aoknhoels

1. Dépte Vv Ko yopdn AB Kot
omodeitte ot ['= Asé.

2. Amodei&re 611 01 evbeieg €, AE
tepvopeveg omd v Al oympa-
tilovv 6V0 gvtog eVOALGE Yovi-
&G loeg.

3. Avrtavyn AA, BE, I'Z tépvo-
vton oto H, mapatnpnote ot
ta tetphmievpa BZHA, AHET
w1 BZET gtvon eyypayipo.

4. Anodeitte 61t K + M = 180°.
I' avto AaPete voyn Ot TaL
tpiyova KAA kot MBI givat
oookel] (KAMN egivan o te-
TPATAELPO OV Gynpatiletar).

ZUuvOeta Ofpata

1. Amodeiéte 611 EAO + AEA =
90° 1| @épte TNV €QATTOLEVT
o10 A.

2. Apkei EAO = OEA. Iapamnpi-
ote 01t OBAM kot OMIE ei-
VO €YYPAYLLLOL.

3. AvA, E, Z givar ot mpoforéc
evoc onueiov M tov mepry/vov
KokAov otig BT, AL AB avri-
oTolY0, amodeifte Ot
ZEM + MEA = 180° (napatn-
pnote 6ttt MZAE, MEAT &i-
VO EYYPOYILLAL).

4. Amodei&te ot ta Tpiymve BAZ
wot I'AE eivan {oa.

§6.7

Aoknogls Eunédwons

1. 1) Mecomapdrinin ii) Kokhiog
HEe KEVTPO TO KEVIPO TNG YNG.

2. 1) O xvxhog (O, R—p) ii) O kv-
KAoG (A, p).

H 6¢om tov Oncavpov sivar kot-
v0 onpelo ™G LecokaBETov Tov
AB kot Tov K0KAovL (A, 4m).
Av (0O, R) givar o0 doopévog kb-
KAoG 0 V.7 givat o koKAog (O,
R/2).

Anobeikukés AoKNoels

1.

Av O 10 péco tov BT eitvan

BT’

AO = 5T o100. omoTE 0 V.7.
ToL A etvort 0 KOKAOG (O, BzFJ
Av M 1 mpofoir| Tov A Tave
oe gubeia g, mov diépyetat amd
10 B, 1018 AMB = 1L.

Eivar OM = MA.

i) Etva: BI' =2AM =2y, ii) To
Tplymvo AAM kartackevdleTat.

ZUvOeta Ofpata

1.
2.

To M etvon kot péco tov AP.

i) To A givon topn 800 vy.7.

i1) Amd 10 A @épovue AK/BN
omote B péoo KI.

To ABA katackevaletat, omod-
te 10 I elvot otnv Topun 600 v.1.

Fevikés AoKNnoEls

1.

. O koKhog EK, gj,

i) Apkei AAE = 180°,
i) Amodei&te 6TL dVO amEVAVTL
YOVIEG EIVOIL TTOPOTANPOUOTIKES,
iii) Efvon AME = 90°.

o6mov 6 =A
co g BI.

—AB kot K 10 pé-

[Ipoekteivovpe ekatépmbev ™
BI.

To B aviketl e KOKAO oKTivog
R

5
Apkei E + H = 180°.

Bpeite katdAAnio eyypayipo
TETPATAELPOL.

Mo eEmTepikn yovia 1oovTal
LLE TNV OTTEVOVTL EGMTEPIKT).

1) H;M;M,M; 1c00Kelég Tpomé-
Go.

i) Amodei&te 6T dVO amEVAVTL
yovieg ivol TapanAnpopatt-
KEG.



YNOAEIEXEIXZ TQN

AZKHZIZEQN

iii) IIpokbdmtel pe GLVOLOGHO
TV 1) Kot ii).

KE®AAAIO 7

§71-7.6

Aoknogis Eunédwons

1. A=80°,B=60°,'=40°

2. w=45°.

3. a=30cm,=20cm,y=15cm.

Anodeikuikés AoKNOEls

1. A=100°, B = 60°, I'=20°.

2. No AdPete voyn cag TIg 110-
TITEG TOV AVOAOYIDV.

s MA_ 3 MA
* MB 4 7 MA+MB
RN
3+4
§7.7

Aoknoels Epnédwons

1. Osopnuo Ooin.

2. 1) Oedpnuo Oarn (ZI'NAA),
il) @sopnuo Oain (AA\\BZ
kot ABW\AH).

3. Oedpnua Oain (ABWA kot
BEWAT).

4. Oeopnuo Oarr kot BM = MI.

5. Apxel /;]i [:IIZ
6. Apxel S 7B ﬁ?
7. Apxel —— MB 11:44]1%
8. Apxel ;é gé
9. h=8m.

Anodeiktikés AOKNOEIS

1. Nao g&etdoete 2 meputtdoets. To
r usw&l') O kot B1 O kot A.

'y _ o
2. Apxel— — 3H 2H an ——, OOV
1 avBaipeto TUNpOL.
AZ AH
3. Apxel - 7B - UL

4. Ozsopnua Oarn (AZ\BI') kot
1O1OTNTEG OVOAOYLDV.
5. @zhpnuo @oin (AEWBI).

6. 1) Apxei AK = 2MK.
ME MK
El  AK’
AE 7ZI'
AT Al

LUvOeta Ofpata
1. Dépovue AZ\\BI.
2. ®épovpe AE\\BT.

3. Osopnuo Oarn (BEWOA xot
BZ\\OA).

4. Dépovpe AH\\BZ. Ao Bedpn-
po oA TPOKOTTEL OTL
AZ  x-h
Zr A+ 1

5. No amodei&ete 611

i) Apkel ——

7. Apxel ——

KI' MI'

KB MA"

§7.8-7.9

Aoknogls Eunédwons

1. Osopnpa dryotopHov oTa Tpiy.
ABM o1 AMI.

2. AE=AB+EB=....

3. TMopatmpnote 61t ME e£mtept-
K1 dryotopog Tov Tpry. AMI.

AB  El"

5. @esdpnpuo dryotdHov Yo TIG
AA, BE ka1 I'Z.

6. Amodei&te 611 BE d1otop0g
mg BAT

7. Tlopoatnpnote 611 O, OA Syyo-
oL

8. Eivat AB < AT ko1 BI' = 42m
(AA dryotop0g TOV TPLYDVOL
ABI).

Anobdeikukés AoKnhoels

1. Topamnpnote 01t OA g&wtept-
K1 dyotdpog tov tpry. OBA.

2. Oeopnuo Ooin (AANEM) kot
AA dyotopog.

3. i) H BI é1yotépog oto tpiy.

ABA kot BA =~
B+y
Al AK
i) Apkel — — A~ KM

iii) [Tpokdmtet amod to ii).

4. Oempnpo Sty0TOUOL KoL TPLYm-
VKN avicoTnTOa.

5. 1) @sdpnpa dyotdpov 6To TPi-
yovo OAL" kot OaAr ii) opota.

LuvOeta Ofparta

1. Amodeitte 6Tt AK, AA dryoto-
pot oto tply. EAZ.

2. Qedpnpo dryotdépov. o to
avTiGTPOPO av 1 SLYOTOHOG TG
A tépver v BA 10 E apkei
I'E duotopog g I

3. ®épovpe ) dryotono MA tov
tpry. AMB, mov tépvet tov Kb-
K\o o710 E.

4. Av n AZ tépver BT oto K

HK KI'

U,pK81 HA N

5. H dyvoot kopuen avikel ce
evbeia kot koK.

Fevikés AoKnhoels

1. No Adfete vadyn cog 611
KAWABWAE.

2. ®épovpe Ax\\BI. Na AdPete
VTOY™N GG TNV WOLOTNTO TOL
Bapvkévpov.

3. 1) ®épovpe I'HW\AB ii) Eeop-
polovpe 1o 1) yia To tpiy. ABA
Kot v evbeio ZT.

4. Oehpnuo Oair (AAWNBZ) kot
dryotopov (AZ dryotdpog).

5. Amodei&te 6t ot EM kot ZM
etvat dryotopoL.

6. 1) No eKQpAGETE TOL TUNLLOTA O
ocuvaptmon tov OA, OT, OA.
i) Opota pe 7o 1).

7. Avn BA tépver v AT oto Z,
10 Z mpocdiopiletar.

8. Av 1 mopdAinin and to A mpog
mv Ox tépvet v Oy 610 A,
10 A tpocdtopiletat (Kot oTIg
TPEIS TEPIMTMOGELS).

9. ®épovle TO OTOCTHLATO TOV
XOpd®V.

10. Na AéPete vrdyn cag, 6TL T0
afpotopa dvo avticTpoPmV Oe-
TIKOV aplOpov etvor peyoivte-
po 1} ico Tov dvo.

KE®AAAIO 8

Aoknoels Eunédwons
1. Tlopamnprote 61t ABI' = AET.
2. Tlopatmpriote 61t ABI' = AAE.
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3. To tpiywvo mov mpokHnTEL €i-
Vot OLOoL0 E TO apyLKO (TAgL-
P£G AVALOYEQ).

4. Tlopampnote ot oynuatilovron
dvo opowa opBoydvia tplymva.

5. Topammpnote 611t ABA =AAT
kot ABA =~ABI.

6. Tlopatmpriote 6tt ABA= AET.

Anobeikuikés AoKnoels

1. opatnprote 611 oymuotifo-
vtai 6o 6pota opboymvio Tpi-
YOV

2. Amodeitte 6T £qovv {oeg YoOVi-
€G KOl AVOAOYEG TAELPEG.

3. Topampnote 61tABA, = ABA,.

4. Tlopatmpriote 61t HAE = HBA
kow HBZ = HET.

5. Hopotmpnote 6ot MAZ=MA'Z'.

6. ITlopatmmpriote 6Tt ABA = AAT.

ZUvOeta Ofpata

1. Dépte mopdAinieg dote vo. on-
povpynBovv 500 TopoAINLO-
YPOLLLOL Kot dVO Tplymva.

2. Tlopomnpnote 6t oynuatileton
gyypayio teTpdmAgvpo.

3. Epappdote Bedpnuo diyo-
TOL®V KOl TOPATNPNOTE OTL
ABA = AAT.

4. Amodei&te 011 AAB =~ AAT.

5. Tlopatnpnote 61t ABA =~ AET
kot ABE = BAE.

Fevikés Aokhoels

1. Iapatnpnote 61t ABT =~ AT'T.

2. Tlopatmmpnote 601t ABA=~ ABE,
AAT = AET.

3. Moapammpnote 611t BAE=I'AZ,
ABE = AI'Z.

4. Xpnoyomomote 10 Bedpnpua
®oAn oT1g Tapariniiec Tov
TPOKVTTTOVV and Ta KAOETQ
TUNLLOTOL.

5. 1) Xpnowonowmote v Epop-
poyn 4.

ii) Oem®PNOTE TO AVTIOIOUETPL-
K6 onueto Tov M.
iii) Xpnoyonomote ta 1), ii).

6. @8(0pﬂ6;£8 Gnuf,io E tc AT,
wote: EAT' = AAB.
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KE®AAAIO 9

§9.1-9.2

Aoknoels Eunédwons

1. Eopoppoote to [MubBayodpeto Oe-
OPNHOL. )

2. Tlapommpnote 611 I'=30°.

3. No ovykpivetre Ta AA ko TA.

Anobeiktikés AGKNOEIS

1. Egapudote to [Tubaydpeto Oe-
OPNHOL.

2. Huparnpﬁc;s énA ATB =
AAB=1L.AIB=AAB=1L.

3. Xynuoatiote ™ BA kot gpya-

obeite ota tpiyova EBA kot
ETA.

4. 1) Xpnowomnomote to [Tubayo-
peto otat ABA kat A'B'A’.

5. Eoeoppodote 1o [Mubaydpeio O-
GOPNHO KOl TOPATNPNOTE OTL

p=.
LUvOeta Ofpata

1. Epyooteite ota 1piyove AAB
ot AAT.

2. i) ®eopnote AALKB
i) XpnoyonomoTe 10 i).

3. Amodei&te 611 To ABKA givat
opBoymvio. ii) Epappoote 1o
[MvOayodpeto.

4. Xpnowonomore Ot Y, = % .

5. Ozwpnote 11 TpoPoréc tov I
kot A oty AB.

6. TTopatmpnote 6Tt AAB =~ ABI
kot AAT" = ABT.

§9.4

Aoknoels Eunédwons

1. E&etdote mowa givan ) peyodd-
TepM YOVia.

2. Xpnowomomote v E@appo-
ml

3. Eooappoocte 1o Bedpnpa o&eiog
yoviog 1 To VOO TOV GV L
TOV@V.

4. Tlapatnpyote 6Tt A = 60°.
Anobdeikukés AoKnoels
1. Egapudorte yevikeopévo I[oba-

YOPELO OC TTPOG TN B.
(IMapatnprote 611 B > 90°).

2. Epyoaocbseite chrpAiyoava ATA
kot BAI' yia ig I, A.

3. Eopoppodote to 980’3pn po o&elog
yoviog yw tig B, I

4. E@oployn TOL YEVIKELUEVOL
[MvBayopeiov.

5. ®épre kabeteg omd ta A ko E
ot BI.

6. XpnNoWOTOMGTE TV TPLYMVIKN
avIGOTNTO KOl VYMOGTE GTO TE-
Tpaymvo.

LUvOeta Ofparta

1. Xpnowonomote 61t A = 30°.

2. Epyocbeite ota tpiyove AMIT
kot BMA.

3. Xpnowomnomoate [Tvbayodpeto.

§9.5

Aoknoels Eunédwons

1. Xpnowonomorte 1o kot 20 Oe-
apnua Atpécwy.

2. Xpnowomomote to 1o Bempn-
po Atpécmy.

3. Xpnowomomote 1o 1o Bempn-
po AlpEcmy.

4. Xpnoomomote Tovg THTOVG
TV Al0UECOV.

Anobeiktikés ACKNOEIS

1. Xpnopomomote YeEVIKELUEVO
IMvBayopelo Oedpnio Kot TO
1o Bempnua Alapécmv.

2. Xpnowonowmote 10 2° Bempn-
po Al peEcmy.

3. 1) Xpnowonomote v Toun
Tov dtayoviov AL BA .
i1) XpnoyLomomote 10 i).

4. Xpnoponomote dtadoykd To
lo Bedpnpo Aopécwmy.

5. ®épte m didpeco AM.

6. Xpnowomomote to 1o Bedpn-
po Atopécmv.

LUvOewa Ofpata

1. Dépte KoTdAAeg TopOAIAES
a6 TO LEGO LG TTAEVLPAG.

2. Epyocbeite pe to péco tov MN.

3. Egappoote 10 lo Bempnpa
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Awpéowv ota tpiyova MAB
Kot MTA.

Epapuoote to 1o Osdpnpa Ato-
péowv ota tpiyova MAT kot
MBA.

Epappodote to 1o Osdpnpa Ato-
péowv ota tpiyove PAT kot
TAA.

§9.7
Aoknoeis Eunédwons

1.
2.

Yroloyiote to yivopevo AB-AT.

[Mopatnpnote 611

BA AT’
ME = ) ,NE = 5

Epapuodote 10 Oemdpnua Te-
LLVOVO®DV.
Epapuoote 10 Oemdpnpa Te-
LLVOUG®DV.

Anodeikukés AoKNoEls

1.

1) [TvBaydpelo Oempnpa

i) @sdpnuo Tepvovsmv.
BOedpnpo d1YoTOHOV Kal TE-
VOGO - EQOTTOUEVTG.

1) @sdpnuo Tepvovsmv,

ii) Epappoocte 1o 1o Bedpnpua
Awpécov.

apamprote 6Tt T0 INHM &i-
vat gyypayipo. 6mov H 1o on-
peio toung twv AB kot OM.
Hopatnpnote 61t BAMH gy-
Yoy Lo.

ZUvOeta Ofpata

1.
2.

Iapatpnote 61t AET" = AET.
Xpnotonmotote to Bedpnpa
Aopéomv Kot VITOAOYIGTE T L,
Xpnowonomote To Bedpnpa
Awpécov.

Epapuoote 1o Bemdpnpa Te-
pvovcdv yio tig BEA ko I'ZA.

Fevikés AoOKNOEIS

1.

i) Epoppoote to [vbaydpeto
ii) Me anaywyn og dromo.
Epapuodote 10 Oempnua Te-
LLVOLG @MV Kot Opoto Tpiyval.
YroAoyiote 6AO0VG TOLG OpOVG
MG GLVAPTNOTN TOV TAELPDOV
TOV TPLYDVOV.

BOempNoTe TO VYOG KO EQOP-
poote 10 Bedpnpa o&elog kot
apPireiog yoviag.

i) ®@M=0a/2, 6mov O® PBoapdke-
vtpo, ii) av BK vyog to AHKT
glvat eyypaypo.

Epoappoote to yevikevpévo Iv-
Bayopeto Bewpnpo kot 1o Oed-
pnua Atapécwv.

Epappdote to 1o Bedpnpa
Awpéomv.

(AB” + AI”” = 4R’ = 5100gpd).
Amodeitte 611 1oyvet to [Tuba-
vopeto oto tpiywvo EAH.

KE®AAAIO 10

§10.1-10.3
Aoknogls Eunédwons

1.

(ABIA)= 16141, (AAZ)= 4+/3 .
Av Z11AB t61e Z1 = 2 omo-
1€ (ABZ) = 4t.u. = (AT'Z) xon
(BZ[) =8—44/3 .

Eopappoote tov thmo

1
E’z

o) v, = 33 LLLL
B) (ABT) =123 1yt
v) Bpiokovpe mpota to BT,

a-v,.zootd 1o I.

Av a, B ot dlacTdoeglg Tov op-
Boymviov, éovpe: o + =7
kot a” + B° =25 ko TpokvmTEL
E =12t

a) (ABTA) = 50t.p.

B) (AEZB) = (EZI'A) = 25t.p.
®épovpe AHLBI kat Bpi-
oxovpe 6t AI'=13, ond1e T0
eupadov g Aopidag sival
3-13=39 1.

Anobeiktukés Aoknoesls

1.

Dépovpe AH, AZ L BT ko epap-
puélovpe tov tomo E = 5 %V,
i) Epappoyn 3 §10.3.

ii) Eivar (ABA) = % (ABT) =
(BET) ko (AAT) = (BEI).

i) Epapuoote mv €¢. 3 §10.3

8.

oTo Tplymvo Aﬁr Ko E]%F.

ii) Xpnowonomote o 1). [t
TO VITOAOLTO YPTOILOTOOTE
A 10 1) Yo £ = ©.

dépovpe omd to M TopdAinio
npog ) AT

Eniong and 1o M @épovuyie ma-
paiAnio mpog Al

i) ®épovpe EHLAO ko epop-
polovpe Bemdpnpa o&eiog yovi-
ag oto Tpiyovo AE® kot Bpi-
okovpe EO = NE]

i) Alamotdvoupe 0Tt

E@’ + AE’ =A@’

3

iti) (ABD) === 1. = (EA®)
ondte (BITZOEA) =5++/3.

Ddépovpe BM, AALAT ko &i-
vat (ABI'A) = (ABI) + (AT'A).
58m ko 76m.

LUvOeta Ofparta

1.

1) A@I, AA didpecot ota IéA,
AQT avtictoya

i) (IOA) = 2(AAT)

iii) XpNnoonomore 1o ii).
A0B0)IKT| EQAPLLOYN TNG EQAP.
31tmg §10.3.

1) Amodei&te 611

BAK + ABK = 90°

A
i1) Ané 10 ABZ Bpiokovpe

5
TpOTU AZ = Ta Kol 0KOAOV-

4
foc AK = ?u . Emiong Bpi-

oKOLUE OTL AHZ%\/ﬁ Kot
13
KH= 20(1

iii) (AKHA) = % o T

i) Amo 10 O @épovpe kdBeteg
o1 AB, T'A kot epappolovpe
tovn'moEzza-va

i1) Amd 10 1) givan

(ABI') — (OAB) = (OI'A).

Av 3, 0, T0. INKN TOV dloy®Vi-
ov, givat o = 4 (87 +83) ko
GT1 GLVEYELD PNGUYLOTO|OTE
my X +y > 2xy, x,yeR.
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§10.4

Aoknoels Eunédwons

1. Na Bpeite to epPfaddv tov
(ABT’) e tov Tomo tov 'Hpawva.

2. ®Oépovue AZ||AB kot pe tov
tomo tov ‘Hpova Bpickovue
(AZT") = 84 t.). kou av AHLBI'
elvar AH = 12 omote (ABTA) =
216 T.p.

3. (AB)=73

24

4. )E=24 ii)ua:?
iii) E = 1p, omoéte p = 2.

Anobeiktikés AGKNOEIS

1. Xpnoipomotovpe Tovg THTOVG

By=a-v,,E=—a- v, ko
2
g = 9By
4R

2. 1) And ™ dobBeica pe tOMO
‘Hpova kataAnyovps otnv
o <P+ i) ko i) dmeg 10 ).

3. Ta tpiyova ABT ko1t A'B'T’
£YOVV TOV 1010 TTEPLYEYPAUUEVO
KOKAO.

4. Me A <90° AH = B cuvA kot
AZ =7y ouvA ondte.....
Opoto yio A > 90°.

5. Xpnoomotolpe Tovg THTOVG

E=r~meE=5a~vu.

LUvOewa Oépata

1
1. i) Eivan

1
(OKM) ' (OKN)
_(OMN)
~ (OKM)(OKN)
ii) Ot evbeiec BKB' kot 'K
glval TEIVOVGEG TV TAEVPDV
™me A omdte amd 10 i).....
2. (ABI)=(ABI,)+(AI'l)—(BIL).
3. Mopatnpnore 611
(ABTA) = (ABA) + (BTA) xon
afy
4R °

epappdote Tov T0mo E =

§10.5

1. Eg@appoyn tov tomov % =
omote (A'BT") =20 t.p.

2. (BMI') =51..

3. Oeopnuo I g §10.5. Etvon
(AAZ) = 10t.p.

V,

o
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4. Oeopnua Il g §10.5 ko etvon
(BEZI') = 48t.pu.

5. Egappoyn tov Bewpnpatog 11T
§10.5.

Anobeikukés ACKNOEIS

A A
1. i) Ta tpiyova PBT kot ABT
€yovv kown Paon BT

ii) Epappolovpe 1o 1).
...)%:AA—PA= PA
VNV T AA

2. Ogdpnua I e §10.5.

3. Amodei&te mpdTa 6T
AOT +AOB =2 L.

4. Tpayte TNV amodelKTén o€
popen avaroyiogc.

5. Eivat MAZ + BAA=2 L dapa
Oedpnua 111 §10.5.

6. Osopnuo I §10.5.

ZuvOeta Ofpata

1. AOB+AOA=2 L ondte Oec>-
pnuo 1T §10.5.
i) Eivar (ABT") = (BAI')
i) ATAO
i) E=2E,+E, +E,,
x+y22\/x7, x,y > 0.
.. .. E [(AEY

2. )ATAO i) fl = [BF]

3. i) (AEZ) = (ABI') — (AZE) -
(BZA) — (ATE)
i) x+y22\/x7, x,y = 0.

4. Av KM kot AN ot {nrovpeveg
gvbeieg ta Tpiyova AKM kat
ABT &yovv kown yovia A. To

010 y1a ta tpiyova AAN Kot
ABT.

§10.6

Aoknogls Eunédwons

1. H mkevpd x t0V TETPAYDVOL
kovorotel Ty X = ap.

2. Av x 1 mhevpd tov {nToduevov
TETPAYGVOL TOTE X = o’ + .

3. Tpopinpa 1 §10.6.

4. TIp6pinpa 1 §10.6.

Fevikés AoKhoels

1. 1) Ta tpiyova éxovv ica vy
Kot v 101a Baon
iii) Epappoyn 3 §10.1.

2. 1) Xoykpion gppadov,
. , A 1
i1) Apket 2ra < Ve

3. Bpeite pe dHo tpdmovg 10 Adyo
(ABA)
(ATA) °

4. 1) Oesodpnua I §10.5 ii) Ta tpi-
yova BAE kot AET €yovv 10
810 Vyog amd v Kopven E,
iii) Ta tpiyova ABT ka1 AET
&xovv kowvn ) yovio I

5. 1) AmAo, ii) To tpiyove ABT
kot AET éxovv t yovia I kot-
1, iii) Ta tpiyova AEZ «at
AET gtvan opota.

6. 1) Z’\nk(’), ii) MK é1dpecog oto
AMA xar MA d1Gpecog 6To
BMI'.

7. )Avd = % EKOPACTE MG OL-

vaptnon tov d ta gpPadd tov
TPLYOVOL Kol TV Tpaneliov
mov oymuotifovroal.

ii) To eppadov Tov tprydvov
kat tov tpaneliov divovv 10
eupaddv tov (ABT).

8. Eivai (ABMZHA) = (ABIA) +
+ (AEZH) — (AEMT') = 54,

9. Eivat AT” — AB” = 17 on6te
AT =9 ko1 AB = 8, AB’ = 64,
AA*=100.

10. Ta tpiyova AAE, AZH ko
ABT egivat 6poto peta&d toug
Kol YPA@OLLE TO MUIKVKALO
Swupétpov AT

11. i) Onwg doknon 1 (amwodekrti-
k€g) §10.5, ii) mpokvmTEL AT
10 1).

KE®AAAIO 11

§11.1-11.2

Aoknoels Eunédwons
1. Eivau
05 = 108°, ¢s = 120°,
0o = 144° ko @, = 150°,
05 =72°, o, = 60°, ®,, = 36°
Kot @, = 30°.
2. oot no.
3. §IL.1.
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4. Avorte TG e&lodoels.

5. Avote v avicoon ¢, < 90°
®G TPOG V.

6. Oeodpnual §11.2.

7. i) AE=AT
ii) ZAE = ZAT + T'AE = 90°
iii) A&lomomote 10 1)

iv) EeKIVNOTE [l TNV OHOLO-
™mta tev tptydveov ABT kat
BHI.

Anobeikuikés AoKnoels

1. Eivar @, + ¢, + ¢, = 360°.

2. Amodeitte 0T £xel TAeLPE Ko
yovieg iogc.

3. Eooppoote 0 2° Bedpn o dto-
pécwv oto ABI.

4. Av AB =, ka1 M 10 €60 TOUL
AB 10 OAMB €xel kabeteg
Sdryoviovg.

5. Toa molbywva givat Opoto.

6. To molbywva ival Opota.

ZuvOeta Ofpata

1. Bpeite ywa mowo v vdpyet Oe-
TIKOG OKEPOLOG K TETOLOG DOTE
Ko, = 360°.

2. AvAA,...A, T0 KOVOVIKO V-Y®-
vo givat:.

EAA) T EAA) +. 7 (ZAA)
=(A/A,... A).

3. Zvuykpivere ta piyova ATM
kot ATA.

§11.3
Aoknoels Epnédwons

33,

1. E3:TR, E,=2R%,
E, =£R2.

2. Eiva A, =R, E, =150y/3cm’
(v="6).

3. Eivaw a, =42, v=4
E, = 128cm’.

4. AB=%=R, B[ =%, =R\2

kth. (ABTA) = R?Z(z +3).

Anodeikukés AOKNOEIS

1. To dBpoicpo TV yoOVIOV gival
(2v-4) opbég, omdéte v="6, R =2.

2. To ABI'A givan 1600KeAEG TPO-
néo kot AB = Ay, AT = A,
AT =BA=),.

3. Eqoppoyn 3 §11.3. Eivau:

A, =R 23 ka

o, =%R\/2+\/§ .

4. Av AB = A, xar I' 10 péco
70V AB givat AT = AL, KO TO
OATIB éyet ké0eteg droymvi-
ovg.

ZuvOeta Ofpata

1. Egapudote to 1o Oemdpnuo At-
OUECOV.

2. Ymohoyicte T0 yvopEVO
AB - AT.

3. Hopatnpnote 6TL Al = 2R.

§11.4

Aoknogls Eunédwons

1. Egoppoote tov tOmo T00 UNn-
KOLG KOKAOV.

L= 10\/§cm.

{=mncm.

Am\.

AB =), kot BI' =A,.
Anobeikukés ACKNOEIS

Al

1. Av K 1o xévtpo tov KkV-
kAiov (K) mapatnpnote ot
AKA =2A0T.

2. Zyécelg axtivov Kot dloké-
VTpOU.

3. Xpno1ponotovE TOLG TOTOVS

al
E=1p, E= opy Kot ToV TOTo

tov 'Hpova.
LUvOeta Ofpata

1. AvK, A 10 péca tov OA, OB
avtiotoyya kot (M, X) 0 KOKAOG
OV EPATTETAL GTA TPTOL NUKD-
KMo givar: OM =R —x,
OK=%, KM=%+mero
OKM e&ivar opBoydvio ondte

R
X=—.
2. Tlapopowa pe v 1. H akrtiva
R
tov koK ov (K) givar —.

4
3. 6,2+61+6m.

§11.6-11.8

Aoknoels Epnédwons
R2
1. E=n -
2. R=12  E=l44ncm’.
0 - no60 7o
Br 180 37

E:%(n—\/g)ocz.

4. Tlopopowa pe v epappoyn 1
§11.7.
5. H mepiperpog eivar R ko 10

RZ
eupaddv 7(2\/5 —-T).

Anobesikukés AoKnoels

) R
1. Bivat ORI =30°, (= %

Iepipetpog = R+ 3+ g)
RZ
Eupadov = ?(3\/5 —m).

2. Apxei va Bpovpe to gpfaddv
€VOG Ao TO U1 YPOUUOGKLO-
CUEVO LIKTOYPOULD Tply@VaL.
To {ntovpevo gpPadov sivar:

0.2
E:?(6+n—3\/§).

3. Av A, B elvar ta kowvd onpeio
tov kokAov (K, R) kot (A, R)
pe 8 = R2 amodei&te TpoTa
oti1 1o AKBA givar tetpdymvo.

4. E= % (AB’ — AI”~TBY),

AB=ATI"+I'B.

5. Av (K, k) o gyyeyp. cTOV TO-
péa kokhog tote: OK =R —
KI' = k, 6mov KI'LOA kot

A R
AOK =30°. Etvar k = 3

LUvOewa Ofpata

1. i) ABI' =180° dpa AI' =2R.

i (ABI) 3

E 2n’

iii) To kvKAlKO TuUNpO pHE

xopdn v AB éxet epfadov

2
% 2n—- 3\/3 ) KOl TO KUKAKO
e pe yopdn ™ BT éyet ep-
RZ
BadOV E(47:—3\6 ).
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4.

To {ntodpevo euPaddv eivor
E=(n- )R

Bpiokovpe mpdto o1t

KAA = 120° (A xowé onpeio
TOV KOKA®V).

Eopoappoyn 1 §11.7.

Fevikés AoOKNOEIS

1.

i) To ToAOy@va ivar 6pota,

iil) L= % nR.

o) Atapopd gppadmv 500 Kv-

KMoV topémv. B) Xpnouo-
, 360

MOWVHE O, =~ =

Amodei&te 611 T0 GBpooO TOV

YOVIOV TOV TOPE®V gival 4 op-

0éc.

H axriva tov kdbe kdxlov eivar

% Kot To {nrovpevo gppadov
2

o
(477t)¥.
i) p=102-+2).

H oaxtiva kabevog and tovg
T€60EPIG KOKAOVG givat

x =25(3-22).

T'ovia 600 tepvovsdv ToL KO-
KAov. Bpiokovue o,,;, = 12°.

i) AM® = AT - AA ko

AT’ =AT - AB

ii) To tetaptokdKAl0 AM, 100
KOKAOV e S1GpETPO TO AA

iii) To pnKog Tov draypaeope-
vou 100 etvat o nAB.

i) &, = (OAT) — (OAT),

&, = (OAB) — (OAB) ka1 OA
eitvat d1dpecog Tov TPLy®VOL
ABI, ii) [Iapte kat évav G-
A0 eyyeypoppévo KOKAO Kot
GLYKPIVETE TIG OKTIVES TOVG,
iii) o) Ot aktiveg py, p, TOV Ué-
YIOT@V EYYEYPOULULEVOV KOKA®DV
T KUKMKG TUNHOTO YOPd®DY
AT, AB avtictoyya sivot:

oy, 1B
pfz(R—2),pfz(R—2)
—2_\/§R.

R
Bp=y K p, =

10.1) ATA6
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i) Xpnoiporomorte 1o 1), iii) To
OBB'O’ givat map/po, iv) IIpo-
oBétoupe Kot apapovdpE d1000-
YIKA OO TOL PEAT TNG 1i1) TaL et~
Badd Tov PIKTOYpOLLOL TPLY.
ABT ka1 tov kukAKoD Tufpo-
t0¢ xopdng I'B’ avtictoyyo.

KE®AAAIO 12

§12.3
Aoknogls Eunédwons

1.

H Onrovpévn evbeia etvor n to-
Q| TV dVo emmES®V oV opi-
Cer to onpueio O pe kabepia
amod TG acvpParteg evbeiec.
Dépove To TVYaio EMimedO OV
meptEyel ™ o gvbeia ko Té-
pvet tig dAheg 600 ota onpeio
A kot B avtictoyya. H gvbeia
AB givar n intovpevn.

To eninedo (A, €') téuvel tov
xokAo (K) og 600, éva 1 xa-
véva onpeio. Emopévog vmdp-
youvv dvo, pia N kopio téToo
gvbeio.

Ta emimeda (M,X,X') kat
(M,Y,¥") éxovv V0 Kowvd on-
peta. To M kat to O. Apa
Kowvn evbeia etvar n MO.

Anobeiktukés Aoknoeis

1.

Tépvovpe to eninedo e To emi-
7ed0 TOL KUKAOV.
XpNoLomolovpE TIG TPOTH-
o€lg: 1) Vo eminedo TEUVOVTAL
o€ gvbeia av &yovv éva Koo
onueio kot ii) pio gvbeio mov
€yt 60 onueio g o€ eninedo
TOTE OVINKEL G QVTO.

Me amoywyn o€ dromo.

H ntovpevn gvbeia opiletan
oo To. OTUEID TOUNG TOV €5 KO
€, 1€ 10 eminedo (g, &,).

Av o1 gubBeieg Toung Tov evog
pe ta 600 aiAa Téuvovtat, To-
1€ 0VTO €lvorl Koo onpelo Kot
TOV TPLOV MTEd®V. Av glvat
TopAAIAES, TOTE KOl 1] TPt
glvat TopaAANAN o€ QUTEC.

§12.4
Aoknoels Eunédwons

1.

Amd 1o O pépovpe TIg Tapai-
MNAec TV 0oOUPOTOV Kot 0VTEG
opilovv to {nroduevo emimedo.

Tépvoope v gvbeia & pe to
eninedo 10 TAPAAANAO GTO T
7oV TEPVAEL OO TO A Ko EVD-
vovpe avtd To onpeio pe o A.
dépovpe eminedo mapdAinio
0TO T OV TEUVEL TIG acOUPa-
TG o€ dVo onpeio. Avtd opi-
Couv pia amd tig evbeieg mov
KOVOTOL0UV TO TPOBANLLOL.
Tote 1 evbeia eivar TopdAnAn
KoL ota 600 emineda, d10TL eivo
TapAAANAN Lo evBeio Tov Ko~
Oevoc.

ATOJEIKVOETAL LIE ATOY®OYY| GE
dromo 60Tt 1 ko1 gvbeia dev
pmopel var Tépvel Tig € Ko €.
dépovpe toyaio emimedo amd
v & mov TéUVEL TO T Kot ypN-
GlLLOTTOLOVUE TOV OPIGUO TNG
naporiniiog evbeiog Kot emt-
TESOV.

Dépovpe amd to O gvbeia mo-
pAAANAN otV €. KéBe eninedo
OV TEPLEYEL LTIV KOt )L TNV
€ gtvoit Avom tov TpofAnpatoc.
Dépovpe TV TOpdAANAN oTV
Ko evbeio TV dVO EMTEdWV.
To {ntovuevo eninedo opileton
and 3o gvbeieg mopdAinieg
OTIG OOGUEVES, IOV SIEPYOVTOL
a6 1o O. Av ot doopéveg givat
napbAinies, Ppickovpe dvo
TEUVOLEVES gVBelec TOV emumé-
d0V TOVG KOl OVAYOLLOGTE GTNV
TPOTN TEPIMTOON.

10. Kataockevalovpe to emnime-

80' (813 él) Kot (825 E.yz)a éT[OU éls
&,//e tépvovceg Tov €, Kal €,
avtioToya.

Anobeiktukés AoKNOEIS

1.

Amodewkvdovpe 0Tt 600 améva-
VTl TAEVPEG TOL GyNUaTlOpE-
VO TETPUTAELPOL Elval TOPAA-
MnAeg ko ioeg.
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2.

To enineda avtd TEPVAvVE amd
Vo mapdiinieg evbeiec, dpam
Toun eivot mapdAAnin ¢’ avtéc.
Kafiotobdpe ta tunpato ovtd
Sary@viovg TapoAAnioypapLpon
KOl TPOKVTTEL TO (TOVEVO.
I'vetat ypnon tov opbov tov
OewpnoTog Tov OoAn.

ZUuvOeta Ofpata

1.

3.

Ava 600 ot mapdiinieg mhgv-
pEg TV Tprydvav opilouv tpia
enineda mov gite Bo TEUVOVTAL
oe éva onueio N Ba tépvovtat
avd 600 oe tpelg evbeieg ma-
poaAIAEC.

Ta onpeia A, B, xou I'; eivan
onpeia tng kowng evbeiog TV
800 eMMES®V TOV TPIYDOVOV.
Avd 600 o1 TAEVPEC TOV TPLYD-
vov opifouv tpia enimeda Tov
mepvave omd to idto onpeio N
TEVOVTaL VA 000 GE TPELS EV-
Oeleg mapaiinies (Tponyovpe-
1 doknon).

Eivon evbeio mapddinin oy €.

§12.5
Aoknogls Eunédwons

1.

Yrdapyet evbeia Tov T TOPGA-
ANAn otV €.

Epappoyn tov fempnpoatog
TOV TPLOV KOOETOV.

To {nrovpevo eminedo givat ov-
16 mov opiletat and pio evbeio
KoL TNV Kown KAOETO TOLg,.
Eivoun gvbeia n mapdAinin ce
plo kabem g €.

Anobeiktukés AoKNoels

1.

Epappoyn tov fempnpoatog
TOV TPLOV KOOETOV.
Epappoyn tov fempnpotog
TOV TPLOV KOOETMV.
Epoppoyn tov i) Bewpfpotog
TOV TPLOV KOOETMV.

ii) Ta ZI" kot N glvor ta Hym
Tov opboydviov Tprydvev
YAM kot XAB, emopévag 1oy0-
0LV 01 GY£GELG QVTEG.

iii) Ao Tig TponyoOUeVES OYé-

GELG KO €MEON €YOLV pia KOt-
v yovia, etvor dpota.

iv) And ta dpota tpiyova, emet-
oM to éva givar opBoymdvio Ba
glvat Kot to dAlro.

v) HZI eivan k60t otnv I'N
kat opfoydvia oty AT

vi) Epappoyn tov Bemprpotog
TOV POV KAOETOV ii).

vii) Eivait koxkhog dtopétpov AT
OTO EMIMEDO OV TEPVAEL OO TO
I' xon givon kGOeto oty XTI

§12.6

Aoknogls Eunédwons

1.

Eivou n toun tov pecoxdfeton
EMITESOV GTO TUNLLO TOV Opi-
Covv ta 600 onueia pe to do-
opévo enimedo.

Eivar ) topn tov pecokdfeton
emmédov oto AB pe v gv-
O¢ioL.

H ntodpevn xabetn eivon n
gvbeio Tov T oL lvar kdBeTn
TNV TPOPOAT TNG € OTO 7.

O vy.1. givat kKOK oG Ge emine-
d0 KkéOeto oNV €, pe SLapETPO
AB, 6mov B 1 mpofoirr tov A
oTnV €.

O v.1. efvon KOKAOG TOV T e
dwapetpo OO’, dmov O’ ) mpo-
BoAn tov O oto 7.

O y.1. etvau m evbeia 1 kébetn
otV € and 1o O', v Tpofoin
tov O oto 7.

O 7.1. givar 1 kéBetn gvbeia
070 EMINESO TOL TPLYOVOL, TOV
mEPVAEL OO TO TEPTKEVTPO.

O v.1. glvon 10 k0o onpeio
TOV LECOKADETMV EMTESMV GTA,
TupeTo wov opilovy ta T€ooe-
pa docpéva onpeia ové 600.

O y.t. elvon ta enineda o wo-
PUAANAOL GTO T, GE OMOGTOCT A,
Kelpeva exatépwbev tov m.

10. Eivou to enimedo 1o mapdiinio

ot0 (A, B, I'), mov nepvaet amd
0 M.

Anobeikukés AoKNnoels

1.

O v.1. givor to eninedo to Mo~
paAA o oTig dV0 acvuPoate,
7OV JLOUPEL TNV OTOGTACT] TOV
acOuPfotmv o€ Adyo A.
XPNGUYLOTOIOVE TV TPOTYOV-
pevn éoxnon. H (ntodpevn ev-
Bela &5 opiletar mg N téuvovoa
TOV V0 acVUPATOV €, KOL &,
Tov wepvdel and To onueio To-
LNG NG € L€ TO eMinedo To Mol
PAAANAO GTIC €, KO €, TO 07010
y@pilel TNV andoTAGN TOVG GE
AdYO A.

To {nrodpevo onpueio ivon To
onueio Toung TV dV0 KOKA®V
(A, p) xou (B, p), 6mov A’ ko
B’ ot mpoPoiég tov A ko B oto
T KOl

p=+p’ —AA"” xo1

p'=+v’ —BB"”.

LUvOewa Ofpata

1.

O y.7. efvat KOKAOG TOV T pe Ké-
vtpo v mpofoin O’ tov pé-
cov O tov AB kot

AB?

aKTivo p = -00".

IIpofdaiiovpe t0 A 670 T KO
gvvoovpe v mpoPfoin A’ e
70 KEVTPO TOL KOKAOL. Tol dkpal
g dwopétpov etvan ta {ntov-
peva onpeta.

To eninedo opiletar and to pé-
cov O tov AB kot v evbeia €.
O y.1. elvan eninedo kabBeto
otmv AB ct0 onueio M’ yua

AZ

2AB’
omov O 10 pécsov tov AB.

10 omoio woyver OM' =

Ocwpodue eninedo kdbeto
otV I'A mov mepiéyel v AB
Kot ypnoiponotovpe to [Tvba-
yopelo Oempnua.

Egappoyn tg doxnong 5.

Toa pecoxdfeta emineda ota
AB, AT, AA tépvovtat o €va
onpeio O mov aviKeL KAl GTO
pecokAfETO EMiMEd D TV VITO-
hoilnwv.
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To ot0bepd onpeio etvor to on-
peto Topng tov T pe v gvbeio
& mov elvan kéBetn otO enimedo
(0, €) 610 O.

§12.7
Aoknogls Eunédwons

1.

KébOe eninedo mov mepiéyetl v
kaBetn OO’ 610 eminedo m Ko~
vomotet To TpOPANLLaL.

. Ot £€3dpec o Kat T TEPLEYOVY TV

oK € mov gtvat k@OeT 67O T
Ivetat yprion tev y.1. 1) TOVL
pecokdbetov eminédov 61O
tunpo BT kot ii) kdxhov pe
Kk€vipo 10 péco M tov BT ko
oktivo 10 ed tov BT
Dépovpe amod o O gvbeia mo-
POANAN otV € Kot evbeia K-
0en 670 6. AVTéC 01 OO eVbei-
&G opilovv 1o eninedo .

Amd tuyoio onueio g € Oé-
poupe evbeia kabetn oto w. H
€ Kot 1 kGBet opilovv 10 (-
TOVUEVO Timedo.

§12.8
Aoknoels Epnédwons

1.

Edv elm t6te k40¢ eminedo
OV TEPLEYEL TNV T E1vOl KAOE-
to. Edv 1 € glvau mAdylo oto T,
1671E 10 eminedo (&, ') eivor Ka-
0eto 6T0 T, OMOV €' M TPOPoAn
G € GTO T.

E@oppoyn tov @cwpnportog
T0v AN o610 emimedo mov
opiler n gvbeia pe v mpofo-
M g,

Egappoyf g nponyodpevng
AoKNoNG.

Ot mopdAinieg evbeieg kat ot
mpoPdAlovoeg dvo onpleio Tov
Bpiokovtat éva otnv Kabepia,
opilovv eminedo mapdAinia,
TOL TEUVOLEVD 0td TPiTo Sivouv
Topég evbeieg mapdiinies.

Ta (edyn ToV amévavtt TAgL-
POV TPOPAAAOVTAL OC TOPAA-
AnAeg evbeiec.
Kataokevalovpe oto eninedo
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™¢ mpofoAng tpiyovo ABI"
ico pe to ABIT kot Guykpivov-
pe avtd pe v tpofoin ABT,
omov B m opBn yovia kot A, T’
0l TOUELG TOV TAELPDOV TNG LE
70 eminedo.

Am gpappoyn tov [Mubayod-
pelov BewprpaTog.

Ao tov opiopd ToL GUVNULTO-
VOV YOVIOG EYOVLE:

2
i) AB:£ i) AB:£
2 2
1

111)AB—2.

Dépovpe Vv kéBen oto emi-
nedo 1 oto A, 1 omola poli pe
v € opilovv eminedo, Tavw
07O 0T010 KOTOOKELALOVLLE V-
Ocia mov oynuatilel yovia 60°
[Ee TV €.

10. Epappolovpe to Bedpnio Tov

®oA TG YEOUETPIOG TOV EML-
TESOV.

Anobeiktukés Aoknoels

1.

Yvykpivoope T yovieg mov
oynuatiCouv n kabetn Kol M
TAAYLOL LLE TG TPOPOAEG TOVG.
[Mopatnpodpue 61l ta enineda
oVTA £X0VV KOWO TO EKKEVIPO
TOV TPLYDOVOV.

To péoo pag dtaymviov pe Tig
00 GAAEG KOPLPEG GLVIGTOVY
100GKEAES TPpiy®VO, Gpo 1) 014~
pecog elvat kot vyoc. To id10
KO Y10 TO HEGO TNG AAANG dta-
yoviov kot Tpokvrtel To (-
TOVEVO.

Av I'" n mpofoin tov I' oto
{nrovpevo emimedo kar I'A to
vyog tov Tprydvov ABI, 16-
e 10 Tpiymvo I'T'A elvat opBo-
yovio oto [ ko €xet dvo yvem-
otég migvpéc v T'A kot v
I'"A épo katackevaleTor.

Amd to onpeio toung I' Tov
tunpatoc AB pe to duyyotdpo
eninedo pépovpe eminedo Kd-
0eto oty akpn g dtEdpov
Kol Tpofdilovpe o€ 0VTO T
onpeia A xon B.

6. Av AA givat to Yyog Tov TpLym-

vov ABI kot A'A to Yyog tov
A'BT 0a €yovpie 0tL Ta gpuPfoddt
TV dVO TPLYOVOV gival 6Tmg 0
AOYOC TV VYOV TOLG. AALG TaL
vy gtvor yvootd.

levikés AOKNOEIS

1.

O vy.1. givan ta emineda mov dt-
XOTOLOVV TIG HVO TOPUTATP®-
patikég oiedpeg yovieg mov
&youv ) yovia Tov € Kot & og
avtictoyn enimedn.
Oempovpe TV 0pn Yovia tov
& kot €' (6mov €'//g), mov mpo-
BaArieton 610 GALO EMimedO ©C
opOn. Eme1dn n €' mpoPdiietan
®G TOPAAANAN otV €, 1| & TTpo-
Barreton o¢ KGBeN GE QL.
O1 gvBeieg o1 mapdrinieg 6T0
T TOL TEUVOLV TIG € Kat & Eyovv
npofoiég oto T gvbeieg mov
TEPVAVE OO TO LEGO TOV TUN-
patog ov opilouvv ta iyvn tov
evbeldv € kot & Apa ot gvbeieg
OV GLVAVTOVV TIG € Kol & Té-
pvovtal and Ty kabetn oto
eMimedo T 6To oNpEio aTo.
[Ipofariovpe Ta txvn g T€é-
pvovooag otig 6vo £0peg Kot
otV akun g diedpng kot
oymuotilovtat dvo Levyn icov
TPLYOVOV.

[pofdaiiovpe ta onpeia oTig
£€0pec Kot TV akun g ole-
dp1Mg Kot TPOKVHITOVY dVO TPi-
yova ioa.

Oewmpovpe 0TL 01 TPOPOAEC Oe
GUUTITTOVV Kol XPNGLOTOLD-
vTag T0 Oedpnpo TOV TPLOV
Kkabétov 0dnyovpooTe o€ drto-
0.

To péoa tov dtayoviov AT Kot
BA tov otpeProv teTpamien-
pov ABI'A mpofdriovtal oo
KEVTPO TOV TOPUAANAOYPALLLOV
Kot ETopéEVMS avtd opilouv )
devbouvon TV TapaAAA®y.
Egpappolovpe 1o Oedpnpo tov
OaAn yio too MM', NN’ kot v
KON KaBeTo TV acvUPaToV.
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KE®AAAIO 13

§13.1-4
Aoknoels Epnédwons

1.

To vyog eivan kGBeTo eV M OK-
pn etvat TAdylo og TPogG Ta. Emi-
neda g Paong.

Ot kaBeteg Topég opbov mpi-
oUATOG KOl Ol BAGELS elvot To-
POAMAO GYNHOTOL.

Ot aKég EVOG TPioHOTOG Kot Ot
TPoPorég TOVG GTA EMIMES L TOV
Baoeswv oynpatiovv ica opbo-
YOV Tpiymva.

E=a2[3+§} V=

E, = 3\/§p(%+ Uj

E, = 4p(p+x/§u)

V3o

4

E, = 3p(20+ \/gp)
Vi = #pzu

33,

V4=2p21), Vi :Tp v

Epappdlovpe 1o Oehpnpa
ToV O0A1 Yo Ta emimeda TV
£0pwVv, ota. omoia Ppickovtor To.
GKPOL TOL TUNLLOTOG KO TO Lle-
GOTOPAAANAO ETITESO GE QVTA.

7. E:6a2mta:6u.

8=429,E=832,V=1536
E =60’ = 3p° = 28°, dmov

o = axun, B = dwydviog fdong
Kot § = day®viog KOBov.

10. Axpn o =5, 6ykog V = 150.
Anobeiktukés AoKNoEls

1.

ZOUTANPGVOLUE TO TPIGUN OE
mapoAnieninedo.
Exoppdalovpe to gufaddv g
KGBeTNC TOUNG WG GLVAPTNON
NG OKTIVOG TOV EYYEYPOLUUEVOD
KUKAOV KOl TNG TEPLLETPOV.

O oykog mpiopatog ekppaleTal
®G YVOUEVO oG KABETNG TO-
WG eml TV ok Kot to epfa-
d0V L TV mepipeTpo ™G KéOe-

™G TOUNG eml TNV K.

4. Kabiotovpe to subdypopio tun-
po dlrydvio o€ ophoydvio mo-
POAANAETITEDO [LE TPELS OKLES
St Tov A ko tpetg S tov I,

5. KaBiorovpe to tpunpa AT dio-
yovio e opBoydvio Tapai-
Meninedo kot mpoféiiovps 2.
OTIG TPELS £OPEG TOV TTOV TEP-
vave ond 10 A.

6. 1) Zvykpivoope ta opboydvia
Tplyva Tov £0VV O TAEVPES
TN JYOVIO KoL TNV 0K TOV
KOPov, ii) Yrohoyilovpe to A0-

Y0 TG vrotetvovsag mpog TRy 3+
TPoPoAn TG AKUNAG OE QUTHV.

7. Téuvoupe 1o mapaiinieninedo 5.
e to dlaydvio eminedo BB'A'A
KOl AVAYETOL GE YVOGTO TPO-
BAnwo TG YemueTpiog Tov emt- 6.
TESOL.

ZuvOeta Ofpata 7.
1. IMopatnpovpe 4Tt ot TAEVPES
TOV TPLYOVOUL glval dlaydviot 8.
TOV E3POV. 0

2. H toun tov emmédov (A', B, A)
HE TN day®V10 Elvat T0 KEVTPO
16OTAEVPOV TPLYDVOV KOl TO
Oy oynpatifovv tig avrtictot-
YEG TV SESPV.

3. To eninedo mov mepvaet amd to 1.
onpeia K, A kot N tépvet tig
akpéc T'A', A'A" ko AA' og
onpeia Tov amodekviovpe 6Tt
glval péca, omodte o1 TAEVPEG
oV oynpoTlopevov e&aydvou
elvan ioeg. Emiong xon ot yovi-

G elvan ioec.

4. Egpappolovpe yvoot npodta-
oM ™G YEOUETPLOG TOV EMUTE-
dov cVpPOVa, PE TV ottoia To 2.
4BpOIGUA TOV TETPAYDVOV TOV
Sy oviev mapaAAnAoypaLon
1000TOL [LE TO AOPOIGA TV TE-
TPAYOVOV TOV TEGGAPOV TAEL-

POV TOL.

§13.5-9 3
Aoknogls Eunédwons
1. To Yvyog KaVOVIKNG TVUPALLIDAG,

TO OTOGTNLO KO TO HIGO NG
TAgvpds TG Phong oynuarti-
Covv opBoydvio tpiymvo. Emi-
oMG, TO VYOG, TO AMOGTNLA TNG
Béong Kot To amdSTNHO TG TTL-
papidog cuvictovv emiong op-
Boydvio Tpiymvo.

H avtictoyn g 6iedpng pe
£0pec 1 Paon Kot pio amd Tig
£dpeg KavoviKng mupapidag
éxel avtioToym 1t yovia Tov
oynuatifovy To andoTNio TG
TOPApidag KoL TO ATOCTN LA
mg Paong.

Eopappolovpe tovg tomovg.

4. Am\ e@oppoy| TOV TOT®V.

E,=87.561 1.,
V =2.664.792 «..

3

E, =7, v=>

J6

p Ly %

3 4
3.6.

73,

=—0av

V =
16
:9_G ﬁ_’_zz'
4\ 4

Anobeiktukés AoKNOEIS

Ymplduevotl 6to 4Tl 0 OYKOG
pog Topopidag dev oAAalet av
1 KOPLET| TNG TLPAISOG KIvT-
Oel og eninedo mapdAinio ot
Bdomn g, petokvode pio Ko-
PLOT TOL TETPUESPOV TP~
AAa ce plo amévavtt akun
TOV TETPUESPOV, DGTE VAL Yivel
onueio g amévavtt £5pag Tov
TAPAAAAETITES OV.
[pofariovpe dH0 KopvPEg
OTLG AmEVOVTL £0PEC KOl GTNV
axpn mov opilovv ot GAreg 0o
KOpLOEG kat oynuotiovotl dvo
opowa opboymvia Tpiymva. ATo
TOLG AOYOLG TV TAELPAOV TOVG
TPoKLTTEL TO {NTOVLEVO.

. Oswpovpue mg Pdon éva tpiym-

VO OV €YEL TN LETOKIVOVUEVN
ok o¢ tAevpd. To gpfadov
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™m¢ Pdong elivar otabepd d10-
TL éyet otabepd pnKog Paong
Kot vyog. Emiong, to Yyog g
mopapidog dev aAAGlel S10TL N
amévavTt Kopuen TpofdAletal
o€ 6tabepo enimedo.
. Ogopovpe 10 LOYO TOVL €VOG
TETPAEIPOV MG TTPOG €va, Pon-
OntiKd mov £xovv Koo VYOG,
Kol T0 A0Y0 Tov Pondntikov
™G TPOG TOV OYKO TOL deVTE-
POV OV €Y0VV EMiONG KOO
Vyog kol moAlamAactalovTog
TG 0YE0ELG TPOKLTTEL TO {N-
TOOLEVO.
. Epappolovpe v mponyodue-
1 doknon 000 PopEg Kal TPO-
KOTTEL TO {NTOVUEVO.
. Epapuolovpe v doxnon 5.
. Ymoloyilovpe T0 Dyog g Bd-
ong kot and avtd 10 AndoTN-
po. Emedn n yovia g akpng
Kot Tov Vyovg g Pdong &i-
val mAevpég opboydviov Tpt-
YOVOL, VToAoyileTon TO VYOG
Kot and avtd o Oykog elval
V3o,

V=—au.
12

ZUuvOeta Ofpata
1. Av AB eivou 1 kG0etn o€ emine-

30, oto onpueio B, mpoPdirov-
pe 116 kopveéc A ko I' 610 emi-
7Ed0 AVTO KO TPOKOTTEL OTL O
APYIKOG OYKOG TOL TETPAESPOV
1600TOL LLE TOV VKO TOV TETPO-
£3pOV TTOL €Yl KOPLPEG TAL A,
B kot tic mpofolrég oto emime-
50 tv 600 GAA®V.

. H k6t topn evog mpicparog,
and onpeio M ecotepkd ToV
npicUOTOG, TEPLEYEL TIG OTO-
otdoelg Touv M and tig £6peg
Kot oynpotifetal 1odmievpo
Tply@vo 610 omoio to dbpot-
GO TV OTOCGTAGEMY TOV OGN~
petov M amd 11g TAEVPEG TOL
Tprydvov givar 6tabepo.

. Ta péoa tprdv axp@v Tov Tep-
VAve amod TV 101e KOPLET| TOV
kOBov, pali pe v Kopven
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ot oynuoatifovv éva teTpd-
€0po, e aKUES Paong loeg e
T0 U166 ™G dtoy@Vviov TETPa-
Y®VOL TAELPAS 0. YTtoAoyilov-
e to Dyog g Paong, To epufo-
d6v ¢ Paong, To Vyog Tov TE-
TPOLESPOL KOl EV TELEL TOV OYKO
TOV, TO OKTOTAAGLO TOV OTTOIoV
apaipeital and tov dyko Tov
KOPov.

§13.10- 12
Aoknoels Eunédwons

1.

AT €QOpLOYN TGOV TOTOV.

2. Eoqoappolovpe Toug TOTOLG.
3.
4. Ymohoyilovpe Tov 0YKO KOALV-

Epoppoyn tov tomov.

dpov evOG €KATOGTOV VYOUC,
mov £xeL TV 1010 Pdon.
E&lodvoupe 10 epfaddov g
OAIKNG EMOAVELOG LLE TO EUPO-
v Tov KUKAOV OKTivag 4 Kot
vroioyilovpe TV aktiva Tov
KLALVOpOvL.

Anodeiktukés ACKNOEIS

1.

AT oG TUTTOVS TOV OYKOV KO
oV gUPadol ™G OAMKNG EMPA-
VELOG OTOAEIPOVLE TNV OKTIVAL p.
Ymnoloyifovpe oV OyKo TOV
300 KVAIVOpOV TOL GYMUOTI-
Covtat. ®¢tovpe X TV amdGTO-
on tov M and to A kot dutho-
oélovtag Tov OYKO TOL HIKPOL
KUAIVEpoL Bpickovpe Tov OyKo
TOV HEYHAOVL.

Ymnoloyilovpe T dtapopd Tmv
00 KVAIVOPp®V TOL GYMUOTI-
Covtal Katd TNV TEPIGTPOON
oV opBoywviov kot Ppickov-
pe tov {nrovpevo dyko. ABpot-
Covpe ta gpPadd, Aappdvovtog
VILOYN TOCO TIG KLPTEG EMLPAL-
VELEG TOV dVO KLAVOp®V, 0G0
K0l TOVG dVO KUKAKOVG S0KTL-
Aovg mov amotelovy Tig PAoelg
TOV KOAIVOP@V.

§13.13-15
Aoknogis Eunédbwons

1.

YmnoAioyilovpe N yevételpa

8.

TOL KOVOL amd To VYOS KoL TNV
axtiva Kot epapuolovie Tovg
TOHTOVG,.

AToAEIQOVIE TN YEVETEIPOL LLE-
To&0 TOV TOTOV TNG KVPTNG
EMPAVELNG KoL TNG GYECNG TOV
ovvdéel TNV axtiva, To Hyog
KOL TNV OKUN Kot Tpocdtopi-
Covpe v axtiva Tov KdVov.
Amd 10 opBoydvio Tpiyvo e
VTOTEIVOLGO TN YEVETELPO KO
KéOetn TAevpd TV axtiva Ppi-
OKOVLE TO VYOG TOL KMOVOV.
Meté, pe epappoyn t@v to-
v, vroroyilovpe ta {ntov-
peva.

Amd 10 0pBoYDVIO KOl IGOOKE-
Aég tplywvo mov mapdystal o
KOVOG TPOoKOTTEL TO VYOG Kol
1N YEVETELPO TOL KMOVOL. Mg av-
16 vroloyilovpe Tov 6YKO Kol
TNV EMEAVELD.

Ymoloyilovpe tnv ok A Kot
01N cvvéxela o VYog V. Katd-
TV ovTIKOO16TOOE GTOVG TO-
TOVG TOV GYKOL Kol TOL gpfo-
500.

YroAoyilovpe To A KoL HETA TO
AO0Y0 TV epufadov mov gival

V5.

Yroloyilovpe T0 AdY0 TV dVO
EMPOVELDV 0LPOL VTTOAOYIGOV-
LE TNV OKUN amd TO VYOG Kot
mv aKTivo.

AT €QUPLOYN TOV TOTOV.

Anobeikukés AOKNOEIS

1.

Xopilovpe TOV KOVO L€ EMime-
do mapaAinio ot Paon. Tote,
0 HKPOG KOVOS TOV OOTEUVE-
Tt etvat To pied Tov apytkov.

O 6ykog mov mapdyetal KoTd
TNV TEPLGTPOPT] TOV TPLYDVOL
ABI 1co¥ton pe tov 6yKo Tov
AMK peiov oyk(I'AK) peiov
oyk.(BI'MID).

Av pépoope dvo enineda mo-
paAAnia 6N Bacm mov va yo-
pilovv v KLPTN EMPAVELL
OV K®VOL o€ Tpia ioa pHéEpm, o



YNOAEIEXEIZX

TQN AZIKHIEQN

UIKPOG KOVOG TOV OMIoVpYEl-

tat Oa givat to 3 oL apyLKo.

Emniong o pikpdg kdvog padi pe
7O [LEGOI0 KOAOVPO KAOVO OO~
TeloV Ta 3 oV apyLKol K-
vov.

AT €papoy TOL TOTTOV.
XPNOOTOOVUE TNV OLOLOTN-
T TOV 600 TPIYOVOV.

XpNo1omotoV e TOLG THTOVG
TOV KOVOU.

§13.16 - 18
Aoknoels Epnédwons

1.

9.

H axriva g cpaipac, n axtiva
TOVL KOKAOV TOUNG KOL 1) OO~
GTOOT] TOV EXTEOOL ATd TO Ké-
VIPO GLVIGTOLY 0pboydVIo TPi-
Y®VO.

And 10 guPaddv g Toung
vroAoyifovpe TV oKTiva TNg
TOUNG KO GTI GLUVEYELD VTTO-
Aoyilovpe v amdcTOoN & TOV
EMIESOV OO TO KEVTPO.
Ynoioyilovpe v aktiva tov
KOKAOL NG TOUNG Ko LETd Bpi-
GKOVLUE TO EUPAdOV TNG.

H Onrovpevn oxtiva gtvor Dyog
opBoydVIoL TPLY®VOUL OV Opi-
Ceton amd to KEVIPO TG GPOi-
POG, TO POTEWVO oNuelo Kot Eva
onpeio Tov KHKAov.

AT\ gpoppoyn tov THIOV,
E =400m.

Av p ko p’ gfvon o1 oktiveg TV
GOALPDV, 0 AOYOG TOV ETLPO-
VELDV TOVG VO TO TETPAYM®VO
TOV AOYOV TV OKTIVAV TOVG.
Epappolovpe tov 10mo tov
OyKov ™G cpaipac, V = 36m.
O Loyog v dyKmv dVo cpat-
poV gival icog pe Tov KOBo Tov
AGYOV TOV OKTIVAV TOVG.

E=n(p’—p”).

10. O Gvvolikdg OYKOG TOV Gy L0~

TOG OMOTEAEITAL OO TOV OYKO
€vOG KUAIVOpOL axTivag p Kot
VYous p Kol TOV OYKO HL0G
cpaipag aKtivag p.

Anobeikukés ACKNOEIS
1. Ymoloyilovpe 0V dYyKOVLG

TOV TPLOV GTEPEDV ATO TOVG
TOTOVG KoL ATOSEIKVDOVLE TIG
OYEGELG TOV TPOPANLOTOG.

. Av M toy6v onpeio g to-

g kot K kot A tor k€vpa g
ooaipag, To eninedo (K, A, M)
TEUVEL TIG COOIPEG KATA UEYL-
GTOVG KUKAOLG KOl TO TPiymVO
KAM éyet yvootd pikn mhev-
pov. Emopévag n tpofoin tov
M omyv KA eivat oto0epd on-
peilo Kot emeld] ol GQaipeg &i-
Vol GYLOTO €K TEPIGTPOPNG,
10 M givar onpeio KOKAOL.

. YmoAoyilovpe Tovg 6yKOovg TV

TPLOV GTEPEDV KOl TAIPVOVLLE
T0Vg AOYOVLG TOV KVLAIVOpOV
TPOG T GPOIPA KOl TOL KOVOL
TPOG TN GPaipo.

LUvOewa Ofpata
1. E&odvoupe to epfadd tov

dvo empaveldv kot fpickovpe
071 T0 VYOG givat SUTAIGL0 TNG
aKTivag.

. Av 3 givar 1 andotoon g Ba-

oNG TOL KOVOL N TOV KLALV-
dpov amod 1o KEVIPO TG oeai-
pag ekepalovpe ToVg OYKOLG
o€ ocuvapTNON TOL & KOl UN-
devifovtog TV Tapdy®yo ®¢
1pog O Ppiokovpe TOTE 0 GYKOG
yivetan pHéyiotog.

. O xbPog éxet draydvio iomn pe

™ dbpetpo g opaipag. To
0KTAEdPO amoTerEiTAL 0 dVO
TETPAYOVIKEG TUPAUIOES, LE
Baoeig eyyeypappéveg oe péyt-
670 KOUKAO TNG GOAipOC.

. Amd ta doopéva peyédn vmo-

Aoyilovpe Ta epPadd Kot TOLG
OYKOVG TV GTEPEDV.

. Epappolovpe to Ocopnua I,

§13.18 yio tov vmoroyioud
TV TpLOV OyKov. H (ntodpevn
GYECT) ATOOEIKVVETAL OVTIKOOL-
GTMOVTOG TOVS VITOAOYIGHEVTEG
OYKOVG KOt TIG TPOPOAEG TV
KGOETOV TAELPOV GTNV VLTO-

telvovoa Katd o yvootd and
N YEOUETPIO TOV EMTESOV.

Fevikés AOKNOEIS

1. XZynpartifovpe to dbpoiopa

TOV TETPUYDOVOV TOV OTOCGTA-
Ge®V 0oV TVYaiov onpeiov M
amd TG KOPLPES TOV TETPOE-
dpov kot epappolove to O¢-
dpnuo TV SpEcmy oto did-
eopa Tpiywva mov oynuatifo-
vrat. Katodyovpe og pio oyé-
omn mov mwepiEyet otabepd TuN-
pato ektdg omd €va, T0 0moio
otav pundeviotel kabiotd TV
TOGOTNTO EAAYLOTY.

. To eninedo mpémet va PpickeTon

peta&d Tmv S0 AmEVOVTL OK-
LAV Yo VO TEUVEL TIG VTOAOL-
neg téooeplg. Ot mhevpég Tov
TeETpOTAEHPOV TTOVL GYNaTiCe-
T amd TV ToUN Etvat ovd dvo
TOPAAANAEG OTIG OKUEG OTIG
omoieg etvon mapdAAnLo to emi-
1ed0. Apo. TO TETPATAEVPO Ei-
Vo TOPOAANAGYPOLLLLO.

. Amo v gvbeia € pépovpe emi-

1edo TopdAANAo ot § oL Té-
pvet v & o’ éva onueio. Amod
avtd 10 onpeio pEpovpe emi-
7ed0 OV va TEPLEYEL TNV & KoL
vao gival TopdAinio oty €,
OV TNV TEUVEL GE KATO10 ON-
peto kot amd avtd 10 onueio
QEPOVLE EMIMEDO TTOV VO, TEPT-
éxet ) £ ko va gfvat Topaiin-
Ao oV &. Téhog, copuminpd-
VOULLE TO TOPUAANAETITESO e
Ao Tpia emineda TopaAAN AL
G’ 0VTA TOV KOTUGKEVAGALLE.

. YmoAoyilovpe to Ady0o TOV

OYK®V TO®V 000 TETPAEIPOV
oto omoia ywpiletar To apyikod
TETPAEOPO OO TO SLYOTOMO ETTE-
7ed0 e dVO TPOTOVS Kot EI0M-
vovue ta aroteréopato. Kotd
TOV TPDOTO TPOTO HBempovie OTL
&yovv mg Baoelg ta dHo Tplymva
ot omoia yopiletar pia £5pa,
omoTE £XOLV KOWO VWYOC. X1
devtepn mepinTmon ekppalov-
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HE TOV OYKO e PAGELS TIG £dpeg
oL etvar ekatépmBev Tov dyo-
TOHOV EMUTESOL, OAAG Kot TAAL
£€YOLV KOO VYOG,

Ava dvo to TUpHOTO aVTE dt-
YoTopovVTOaL S10TL Eivat dloryd-
viot mapaAinioypappwy. Emo-
pUéVS ToL Tpio T paTO, S1y0TOo-
povvon 6° évo onpeio.
Bempovpe 600 and Tig dropLé-
6ovg. Avtég glvarl cvvenineg-
de¢ S10TL AviKOVV 6TO EMinedo
OV TEPVAEL Ao pio oK Ko
ond T0 HECO NG OMEVOVTL OK-
ung. Emedn ta kévipa fapovg
TV £dpaV y@pilovv TIC dtopé-
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covg o€ Adyo 1:2, 1 evBeia mov
ovvdéet Ta kévipa Papovg &i-
Vot TOPAAANAT GTNV ATEVOVTL
akun. Emopévog, oto dape-
o0 eninedo oynpatifovratl dvo
opota tpiymva Kot oo TG ovol-
Aoyieg Toug mpokvmtel 0 {nTov-
pevog Adyog.

®sopodpe ™ didpeco NII
OV KelTa 6T0 dLAUECO emine-
50 ABN. H d1qpecog tépvet )
ddpeco AA éoto og onpeio
M'. Ano 1o I1 pépoupe gvbeia
TOPGAANAN ot didpeco AA
Kot oynpotiCovrot opota Tpi-
YOVO, TOV and TIG AVaA0YiEg

TOV TAELPOV TOVG TPOKVTTEL
ot to onueio M’ yopilet ) dt-
apeco og Aoyo 3:1, dpa eivar
70 GNUELO TOUNG TOV SPECHV.

Bewpovpe 600 omd T TETPE-
€dpa Tov yopiletat To apyIKo.
Avtd €yovv kovn Bdomn Kot
enedn Oa etvar wwodvvapa Ha
&yovv ioa VY1. Apa to onueio
M eivar g této10 Béom mote
vo TepLEyel pio ok Kot vo
TEUVEL TNV OTEVAVTL GTO HEGO
™mg. AAMAG avtd copPaivet yio
kG0 {evyog teTpaédpmv. Apa,
0 M givat to kévtpo Papovg
TOV TETPAESPOVL.
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Ak S1EOPNG oo 275
AKUEC TOAVESPOV ..o 287
AKPEC TPIESPNG oo 286
AKTIVIO .o 241
Axtiva KOKAOV ... 28
Axtiva 6Qoipag ... 311
Akpo gufHypopLOov

TUAOTOS . 17
ApPreto yovio ..o 23
ApPreion dledpn «oovooveeiiiin 277
APPAOYOVIO .o 40
Avdroya evBoypappo

TUAROTO e 150
AVEAOON ..o 72
Avoivtikn-covletikn

WEBOBOG ..o 133
Avdamntoypo KoAvopov ... 305
AVATTUYHO KOVOL ... 308
Avamtoypo Topapidog ... 298
Avdanroypo Tpiopatog ... .. 291
AVTIO10UETPIKO ONUEID ... 29
Avtikeipeveg nuevdeieg ... 17
Avrtictoyn enimedn diedpng .. 276
A&ovag cLUUETPING ... 24,57
AEIOUOL .o 11
Amaymyn o€ 4Tomo ................. 24
Am tebhacpévn ypouun ... 35
A6 moAvedpo (movedpo) .. 287
ATOOEEN .o 72
ATOAMOVIOG KOKAOG ............. 163
ATOCTNUOL oo 29
AndoTnHe KOVOVIKOD

TOADYDOVOU ... 231
AmdoTNHO KOVOVIKTG

TOPOLIOOG v 298
Amndotaon acvpupatov

V0LV ... 272
Amndctoon TopaAAnAov
EMUTEOMV ..o 272
AmOGTOOT ONUEIOV .. 20
Amndotaomn onpeiov amd

EMIMESO ... 272
ApUHOVIKNY TETPASOL ................ 157
Apyn Nevbelog ..o 17

Apyd eminedo ... 260
AocvpPateg gvbeieg ............... 261
Aovppetpa evboypoapio
TUAMOTOL .o 169
B
Béon ..o 40
Bdon koAivopov ... 304
Bdon kdvov ... 307
Baoeig maporinioypdppov .. 103
Béoeig mplopotog ..o 288
Bdon mopapidog ... 296
Bapikevtpo (ké€vipo Bapouc)
TPYDVOV ..o 112
r_______________
Tevételpa KoAVOpOL ............ 304
Tevétepa kAOVOL ..., 307
TeopeTpikn KOTAGKELY .......... 18
T'eopetpucd Opyova ................ 18
I'eopetpkdc TOMOG ..o 28
Teopetpcdc HEGOG ... 150
TPoppég oo 10, 16
Tovio ..o 22
T'ovia dvo acvpfdtov ......... 267
T'ovia 600 emmEd@V ............. 276
T'ovio 600 KOKA®V ............... 131
Tovio Kopt oo 22
T'ovia evbelag kot emmédov .. 281
T'ovia dV0 TePVoLeOV .......... 130
T'ovia yopdng kot

EPOUTTOUEVNG oo, 128
Tovieg extdg ..o 80
Fovieg eVOAGE ..o 80
Tovieg evtog ..o 80
T'oviec ent To avtd puépm ... 80
A
Agvtepehovta oTo el ... 40
AWPANG oo 18
AWYOVIOG ..o 36
Awryovia emineda

TOAVEOPOV ... 287
Al0y®V1I0L TOAVESPOV ... 287

AWIKEVTPOG ..o 69
Atdkevtpn evbeia ................... 68
Awgpecog tpomeliov ............. 117
ALGUECOG TPLYDVOVD ... 40
AWGPETPOG KOKAOU ... 29
Awotdoelg opboymviov
TOPUAAAETITESOV ............... 290
ATedpn YOVIOL ..o 275
Aiedpn yovio 600

TEUVOLEVOV ETTEODV ........... 276
Alepedvnom ..o 72

Avyotopo eninedo diedpng ... 281
Atgotopo npueninedo

SEOPNG oo 281
AYOTOUOG oo 23,40
Advapn onpeiov

OC TTPOG KOKAO ... 201
E_
Eyyeypoppévn yovia ............ 128
Eyyeypoappévog Kok OG ... 85
Eyyeypoppévo tetpémievpo . 135
Eyypbyyo tetpdmievpo ....... 136
EYKEVTPO oo 85
"Edpec S1e0pNG .ooovvveeie 275
"Edpec TOAVESPOL ... 287
"Edpec tpledpng ..ccvvvvovvee 286
Epodov ..o 210
EEAVTOC .o 177
EEOTEPIKN oo 66
EEotepkn) yovia .................... 36

E&mtepkd onpeto diedpng ... 276
E&wtepkd onpeio coaipag .. 312

Emikevtpn yovio ... 30
Eminedo ......ocooeiiiiii 16
Eninedo mpoforng ................ 280
Eminedo oynuot ........ocoooevn 17
Emdveto ... 16
Eocwtepkd diedpng ............... 275

Ecwmtepkd onpeio diedpng ... 275
Ecwtepkd onpeio opaipag .. 312

Evbeia yovio ... 22
Evbeia kdOetn oe eninedo ...
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rrEQMETPIA

EvOeia mapdAinin

GE EMIMEDO ..o 260
Evbeia mhayla o eminedo ..... 267
Eqamtopévn ..o 67
Epeingyovieg ....o.oooooeei 25
Epe&ng 6iedpeg ..o 277
H
HUEnInedo .oovveveeveiieieeiiee 21
Hutev0eion ..o 17
HPOKAMO o 31
HUy®pog..coeveeeeeeeeieeeee 260
e
OEDPIOL .o 11
[
[oodovapa ..o 211,292
IoémAevpo tpiy@vo ................. 40
[GOTAEVPO .o, 40
[GOGKEAES ..., 40
Ioookeing KOAOVP

TOPOLOOL ..o 301
Ixvog evBeiag o€ enimedo ...... 260
K
Kavoviké moldymvo ............. 230
Kavovikn mopapida .............. 298
Koavoviko tetpdedpo ............. 298
Kdabeta enimedo ... 277
KéBetn evbeiar ... 23
KdaOetec mAeOPEG ..o 40
Kdabetn evbeia og eninedo .... 267
Kabet topn mpicpatog ... 288
Kovovog .o 18
Katoakopopny yovieg .............. 26
Kataxopvenv 6iedpeg ......... 276
Kataokevn ..o 72
Kevrpun yovio ... 264
KEvtpo oo 231
Kévtpo maporinroypdppov . 103
Kévtpo coppetpiog ... 20
Kevtpwn ovppetpia ............... 56
Kévtpo cpaipag ... 311
Kielom tebracpévn

VPO oo 36
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Kown gpamtopévn

300 KOKA®V ..o, 143
Kown %0pdn .o 70
Kowé pétpo evboypappmv
TUNUATOV .o, 149
Koéhovpn mopapida .............. 301
Kolovpog kKdVOG .................. 309
Kopoon ..o 40
Kopven moivédpov .............. 287
Kopvo1 mopapidog ............... 297
Kopvon tpiedpng .....coooovv.. 286
KOKAOG .o, 28
Kvpog (kavovikd e&dedpo) ... 289
Koo Tl ..o 244
KorAkdg 3ioKog ... 243
KokMKOG TOHENG ... 243
KOMVOPOG ..o 304
Kopa otoryeion ..o 40
Kvoptm yovia ... 22
Kopt diedpn yovia ............. 275
Kvpt tebraopévn ypappr ... 36
Kvptd moAvedpo ................... 287
Kvoptd npiopor .o 288
Kovog ..o 307
AOY0G evOVYpapI®Y

TUNUATOV oo 149
Ady0g opodTTOG ..o 172
M
MéEyeBog ..o 148
Méyiotog KOKAOG opaipog .... 313
Méomn avaroyog ............. 150, 188
MecokdBeto eninedo ............ 272
MEeGOKADETOG ... 24
MecomapdAAAOG ... 111
MecomapdAAnAo eninedo ..... 273
MEGO TOEOV ... 31
ME£60 TUNHOTOS oo 18
METPO YOVIOG ..o 34
Métpo TOEOV ..o 33
Métpo 1 WKOG TUNHATOS ... 151
Mn KopTH YOVIOL .o 22
Mn kvpt) TebAacpévn

YPOLHN o 36
Mndeviki] YOVIOL ............c........ 22

MNKOG ..o 20
Mikpog KOKAOG GOAIPOS ... 313
MOotPOL ..o 33
o
OudKeVTPOL KOKAOL ... 32
O&elo YOVIOL ..o 23
O&eio d1edpP1 oo 277
O&UYDVIO ..o, 40
OpBOYDOVIO ..o, 40, 105
OpBoydviot KOKAOL .............. 131
Opota GYNHOTOL ..o 172
OpM yovio ......ooooooveei 23
OpON SLEdPN oo 277
Op6n tpoPoin (mpoPforn)
OYNLOTOG GE EMIMEDO ............ 272
OpbBoydvieg (acvufdtmng
KGOeTeC) evleieg ..o 267
OpBoydvio

TOPOUAAMAETITESO ... 289
OpBOKEVTPO TPLYDVOL .......... 113
Op066 maporinieninedo ........ 289
OpO6 mpiopol ..o 288
n________
Hopeyyeypappévog KOKAOG ... 86
TTopdKevTpo ..o 86
Hapdiinio emineda ............. 260
Hopdrinieg evbeleg ......... 17, 80
IMopdariinin evdeia

0€ EMIMESO ..o 260
Hoporiinieninedo ................ 289
TTopoAANAOYPOULO ............... 102
Hopdmievpeg axpég

TPIGHOTOG oo 288
Hopamievpeg axpég

TOPOLEOOG .o 297
Hopdmievpeg E6peg

TPIGUOTOS .o 288
Hopamievpn (kvpth)

EMPAVELD KOAIVOPOUL ............ 304
[Mopdmievpn emeaveia
TPIGUOTOG .o 291
[apdmrevpn empdvein
TOPOPIOOG v 297
IMopdmievpn empdveio

KOVOU ... 307
Hopominpopoaticég yovieg ... 26
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[MopomAnpopotikég diedpeg .. 277
[Mevtéy®vo ..o 36

[epryeypoppévog kokrog 85, 135

TTepIUETPOG ..o 35
[MepikevTpo ..o 85
[epryeypoppévo

TETPATAEVPO ..o 137
[eprypayipo tetpamievpo ... 137
[Mepikevipo TpLy®VOL ........... 100
[TAdyo evbeia o€ enimedo ..... 267
[TAGy10 TpioHOL .ovvei 288
TToAOY®VO ..o 36
TToAvedpkn yovid ................ 286
[ToAvywvikd ywpio -

EMPOVELOL ..o 210
TIOPIOUAL ..o 11
[popatikn emedvea ......... 288
plopor oo 288
TTpoPorn oo 41, 184
TTopapidol ..o 296
P
POpPOG oo 105, 106

INUETOL o 10, 16
Enueio Topng (ixvog)

gvBelag Kot EMmESOL ............ 260
ZKOANVO TPLY®OVO .o 40
20luy OPUOVIKEL ... 157
SOUTANPOUOTIKEG YOVIES ... 25
Yoppetpa eoOOypopLa

TUNHOTOL e 149
ZOUUETPIKO ONUELD ..o 20
YUvVeninedo GYNUATA ........... 257
SOVEYNC OVOAOYIOL ..o 150
ZQOIPOL oo 311
DAL e 10
TeOMUGUEVI ..o 35
Tépvovoa KOKAOV ................... 67
Tétapt avaroyog ................ 150
TETOPTOKOKAO ..o 31
Tetpdy®vo ..o 105, 107
TeTpAEdPO .o 298
TeTpamAevpo ..o 36
TeTpoyOVIGUOG ..o 252

Topn TPIGUATOG ..o 288
TOEO KOKAOU ..., 29
Tpom€Qo ..o 102
Tpiedpn yovio ........ooooeeeein. 286
Tpryoviky ovicdTToL ... 60
Tply@vo ..o 36
Y7oteivouod ..o 40
YWOG oo 41,47
"Yyog TpiopaTtog oo 288
"Yyog KOAMVOPOU ... 304
"Yyog mopaptidos ....ovvenen 297
"YWog KOVOV .....ocovvieiien 307

DOPEAG ..o 17
Xopdn TOEOV ..o 29
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