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InNuelo o T'papun

Aev gxel Sraotaoeig!! Ymapyet povo
0T0 HVOAO pag. ZuvpPoAMiletan pe

KEQAAALO YPOLLLLAL.
Kdabe ypauun amoteieitan
amo dmelpa onueia.
EvOeia Agv gival eDKkoAo va opioel kaveig v evbela, 0060 amAd

KL av gaivetal apyikd. I['a to Adyo avto ) Sexoupaote
StanoOnTikd, cav pa «iowa» ypauun xwpig apyn kai
¥wpig téhog!

I'pagovpue ... " Atvetain evBetaenx'x "

Iyedwalovue ...



H evbeia 8¢ otapatdael kel mov otapataue eueig va oxed1alovpe, oUTe EKEL IOV
TEAEIWVEL TO PUAAO! ZVVETT(G, TA X KAl X OV €lval oplakd onueia, aAAA amia
ovopaTta ywa g 6vo katevbuvoelg g evbeiag!

Xyetkeg Oeoeic Avo EvOewwv
Avo gubeieg pmopove va Tig oXeS1000VUE e TOVG £ENG TPOTOVC:

ITapaiinieg Tepvoueveg Na CULTLTTOVV
Kavéva kowvo onueio 'Eva kowo onueio Amelpa Kowva onueia
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2 & [/ e Enueio Toung

HpuevOeia Me v i§1a Aoyikr) mov katarafaivovpe v evbeia,
popovpe va vroféoovpe OTL 1 nuevbela eivan a
«1o1a» ypapun, ov exel apyn ara Sev exel télog!

I'pagovpue ... " Atvetan n nuievOeia Ax "

, Ao avt v mAevpd Sev vIAp)El onueio
H gqxn ms tEhove. To X, OTwG kot oy evdeia, elvan amid
ey 81(}9' evat gvag €UKOAOG TPOTOC VA OVOUAGOUHE TNV
Eva onueto: katevBuvon g nuievdeiag.
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dopeag = H evbeia, mavw otV omoia Bpioketan "Eamwpévn" n nuievbeia.



Tnv nuievBeia LWITOPOULUE VA TNV 0pioOLUE KA KAADTEPA WG EENG :

Kafeva ano ta §vo pépn, ota omoia ywpidetar pa evdeia
Ao £€va OTOL0BT)TOTE ONUELO TNG.

X' A X
*

ZINV MEPINTMOT) AVTI), 01 VO NuIELOeieg AEYOVTAL AVTIKETINEVEG
(= oa va Ague, dnAad), «avtibeteg» ).

EvOvypappo Tunpa Mmopolpe va sovue, amAd, ma «iowa»
ypauur pe apyrn katr téhog! AMA kat
KaAUTEpPQL:

To pépog ekeivo pag evdeiag, To 0oio PpiokeTal avapeoa
oe dvo onueia mg (kabdmg kat ta onueia avta).

I'pa@ovpe ... " Aivetan 10 evBvypappo tunua AB (11 BA) "

A B
---------------------M---------------------

Axpa Tov evOLYPAULOVL TUNLATOC

®dopeag = H evbeia, mavw otnv omnoia Bpioketar "Eammpevo” to evBoypappo tunpa.

A B

Efwtepika onueia ~ ~ - Efwtepuca onueia
Eowtepika onueia

A B I
............*uu""""""

AB, BI' = Stadoyika evOvypappa tunuata



A M r

Méoo tov vfvypaupov TUNHATOG

Méoco evog evOuvypauuov tunuatrog AB ovopadetar &va
E0WTEPIKO TOV OoNUeEIo M, 1o omoio ywpider 1o AB oe Svo ioa

U HaTa.

I'pagovpue ... AM=MB="—

IIpooOeonm - Agpaipeon
EvOvypapuuwv Tunuatev

INa va tpocBecovpe 8o N meprocotepa evOLYPAUUIA TUTHATA
TA UETAPEPOVUE TAV®W Ot pia evbela, €101 MOoTe va eival
Swadoyka.

A B I
............*""""""""

AB + BI' = AT

IMa va apaipecovpe Vo evBLYPAUUA TUNUATA TA LETAPEPOVLE
TAVw oOe pa evbela, £€Tol WOTE TO HMIKPOTEPO TUNHA va
BPloKETAL OTO ECMTEPIKO TOV UEYAAVTEPOV, £XOVTAC OUWS
TO £VA AKPO KOWVO.

A r B
.......................M...................

AB-AI'=1I'B| xat |AB-1IB =ATI'



2. T'wvieg

Kopupn yoviag
(onpeio)

IT\evpeg yoviag
(nuevOeieg)

Kvpt lF'ovia Mn Kvpt) lF'ovia

Ewtepika

Eowtepka .
onueia

onueia

EETepikd Eowtepika
onpueia e

IIwg ovopadovpue pra yovia

Mia yovia v ovouadovue pe ToAAOUE TPOITOVGS, AvAaAOYwS Tt pag eEumnpetel
KaAUTepa og kaOe mpofAnua. Mepika mapadeiypata:

X A

Q) y Q) B

Twvia xOy 1} yOx T'ovia AOB 7, BOA Tovia ®
1 ATAQ o)

o



INa svkoAia OtavV OTO
OXTUA VITAPYOVV  TIOAAEG
YWVIEG LUE KOVT] KOPLOPT).

TF'ovieg O, ka1 O,

Aryotopog 'mviag Aotopdg pag yoviag xOy ovopddetan
a nuevdeia 08, n omoia ywpider
xﬁy ot Svo 10eg yovieg.

T'pagovpe ... x08 = 86y ==



Eién 'eviev

Mndeviki lovia NAnpns lovia

H xvpt) ywvia g omolag ot H un—xvptn ywvia g omoiag
TAEVPES TALTI(OVTAL. o1 mAevpeg Tavtidovtal.

0o° 360°
— _

Eulein lovia 0p0n Mrvin

H ywovia g omoiag ot \ . ,

TAEVPEG eIVl AVTIKEINEVEG KaG'ema By g UoREE

nuievoeieg. e
yopidetan i  evbeia
yovia aso ) Siyotouo

180° me.

— 900

Ofciulwvia @

Mwa ywvia HKpoTepn O1 mmAevpeg mag opng
asto pa opon. yoviag — ovoudadovtal
kaBeteg petald toug.

< 90°

Kupti lovia

M yovia pikpotepn amo
pa evbeia yovia.

< 180°

ApBAciu lwvia

M yovia peyaAltepn ammo
pa opOn).

Mn Kuptij Ffovia

Mwa yovia peyaivtepn oo

> 90° a evBeia yovia.

> 180°




Yyeoerg T'ovimv

E@e&ng 'ovieg Oa Aéyovtar Svo ywvieg av, pe amhd Aoya, etvan
«KOMNTA» 1 pla oty AaAA, av dnAadn n pia
astoteAel ovveyela g AAANG. IToo cwota, A&pe:

Avo ywvieg Oa Aeyovrar e@eng av £yovv: (a) kowvi) kopven,
(B) wowvn) pia mAevpa kat (Y) KaAveva AAAO KOLVO CGTUETLO.

X 'Otav €yovue mTAV®

armtdo  Svo  e@elng

@ P uadi ig ovopadovpe
Swadoykég.

IIpooOeom - Agpaipeon)

TF'ovieov

lNa va mnpooBécovue Vo 1
TEPLOCOTEPEG Ywvieg TIg
LETAPEPOLLLE, ETOL WOTE VA YIVOLV y
e@elngn Stadoykeg.

Xéy + yéz = xOz

INa va agaipéoovue dvo ywvieg X
TIC UETAPEPOVUE, E€TO1 MOTE T
JKpOTEPT Yovia va Bpiloketat

oTO EC0WTEPIKO mg
HEYAAVTEPNG, €XOVTIAS  OU®G

KOIVI] KOPL@PT] KAl KON TN pia

TAevpd. O

x0z — xéy = yéz k| xOz — yéz = xéy



IMapamAnpopatkeg
T'wvieg

SUUTAN POUATIKEG
I'wvieg

Katakopuenv
T'wvieg

Avo yovieg Oa Aéyovtau
MAPAWTANPOUATIKEG AV EYOVV
afpolopa pa evbeia yovia.

SnA. 2 0p0Osg
Avo YOVieg Oa Agyovian
CUUITAT PO UATIKEG av gyovv

afporopa pia opOn yovia.

SnA. 1 0pOnN

Oa Agyovtal Svo ywvieg av, pe amia
AOY1Q, 01 TAEVPEC TOVG OXNUATI(OVV eva
peyaAo «X». I1010 0woTd OUWG AEpLE:

Avo yovieg Oa A&yovTal KATAKOPLEPT)V AV O1 TIASVPEG NG Hiag
eivan avakeipeveg nuievdeieg (1 TPOEKTACTELR) TV TTALVPOV

e aAng.

IMa Tig katakopuvPnv ywvieg yvwpidovpe, emiong, to e&ng OEQPHMA:

O KATAKOPLVPTV YWVIEG ELVAL TTAVTA LOEC.
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Ye kabe mapouolo oynua, Aoutdv, ot
QTEVAVTL YWVIEC €ival KATAKOPLPNV
KAl 10€C, EV® O1 YEITOVIKEG YWVIEG €lval
TAPATAN PO HATIKEG. ANAAST:

0,=0, xk 0,=0, | xatakopveny

0,+0,=2L

0,+0,=2L ,
4 TAPATAT) PO LULATIKES

0,+0,=20L

0,+0,=2L




3. Kvxkiog

I'ewuerpikog Tomog

To OUVOAO TWV OTNUEIWV TOV EMUIESOV IOV £EYOVV LA KOIVI)
XAPAKTNPLOTIKT] 1510 TA ALYETAL YEDUETPIKOG TOTOG.

KuxAog

To GUVOAO TWV OTNUEIWV TOV EMTTESOV, TOV ATEYOVV WO Eva
onueio O atdoTAoT) 10N UE P, AEYETAL KUKAOG MUe KEvIpo O kat
akTtiva p.

I'pag@ovpe ... " Aivetat o xOkAog (O, p) "

SVUPOVA UE TOV OPIOUO TOU YEWUETPIKOV
TOTIOV, UITOPOVUE €miong va Smoovue Tov
eENg oplouo:

«KvkAog, pe kévipo O kau axktiva p,
Elval 0 YEWUETIPIKOG TOMOG TOWV
ONUElwV TOV EMUIESOV TA oOmoia
angyovv aro 1o onueio O andoTaoN

ion pue p».

ITpopavag...

Avo kUKAoL Oa AeyovTal 1001 OTAV £(0VV I0EG AKTIVEG.



To&o, Xopd1), ATAUETPOC KAL AAAA TTOAAAL. ..

Xopdn)

'Eva evOvypaupo tunua, pe
akpa 6Vo onueia TOV KUKAOL,
Agyetan Yopdn tov kvkAov.

ToEo

KaO¢va amro ta §vo uepn, ota
oOTTola YWPICETAal €vag KUKAOG
wro Svo onueia Tov, Afyetal
TOE0 TOV KUKAOVL.

N
I'pagovpe ... " Atvetatl 10 1060 AB "

Amootnua

To «xabBero evOVvYpauupo
TUNUMA, WTO TO KEVIPO TOV
KUKAOVU ZIPOG MHia tov yYopdn,
AgyeTan WTOoTNUA mg
xopdneg.

Méoo ToEov

Méoo evog T10fov AB Oa
Agyetan éva E0MTEPIKO
onueio tov M, 1o omoio va
xopi¢et To AB oe Svo itoa
To&.

I'pagovpe... | AM =MB = % A



ALAUETPOG

M yopdn mov Siepyetan
QWTO TO KEVIPO TOV KVUKAOU

Agyetan Stauetpog.
B
A 81('1”31()09 Eivar mpopavée 6Tt pia Siapetpog
8 slvar Suthdowa g aktivag,
onAad ...
6=2p 1N p=

AVTISIAUETPIKA OT)UETA

KaBéva anmo ta Svo ioca 10&a, ota omoia uia StapetTpog
Yopidel €vav KOUKAO, Afyetal TUIKUKA10. Av  7taAl
XWPLOOULUE TOV KUKAO 0g T€ooepa ioa Toga (pepvovtag Svo
kQBeteg  Swapetpovg), TOTE TO kKaBeva  Agyetan
TETAPTOKVKALO.

Oéon Enueiov wg mpog Kvkio

Av pag dwoovv gva onpeio Tov emutedou Kt Evav KUkAo, Hmopovv va ovufoiv
akplfwg Tpia mpAyuATA KAl HOVOV: €lTe TO onueio va Pploketal eviog Tov

KUKAOV, E1TE EKTOC TOV KUKAOV, 1T aKp1Pwg TTAVK 08 AUTOV.

Av Aouov (0, p) évag kOkAog, M eva onpeio tov emutedov kat OM n amootaon

Tov onuetov M amd 1o kévipo O Tov KUKAOV, TOTE 1oYVEL:

® Av M £0mTEPIKO ONUEIO:

OM< p
® Av M efwtepko onueio:
at®
OM > p o’
M

@® Av M onueio Tov KUKAOL:
OM =p



Emtikevipn F'ovia

Mua yovia AEYETAl ETKEVIPN
oTav 1 Kopu@n g eival 1o
KEVTPO £vVOG KUKAOUL.

A
()

Oa Aéue, akoua, OTL 1| ETKEVTPN

%
yovia o «Baivel oto t0§o AB».
@

TUYKPLOT) TOEWV

MmnopoUpe va ovykpivovpe to§a MONO av Bpiokovral otov 1810 kKo 1
oe 1o00vg kUkAovg!!! ITpoooyn), Aoutov!!! ToEa mov Bpiokovral oe avicovg
kUkAovg AEN ovykpivovral!

Avo 1tofa eival i0a, Av KAl HOVO AV Ol AVTICTOLYEG
EMKEVIPEG YWVIEG EIVAL LOEG.




4. EvOvypapupa Zynuata

TeOAaouevn Fpapun | eivar 1o oxfpa ekeivo, mov asmoteAeitan amd
Sadoyika evBvypapua TUNUATA, £TO1 MOTE
Ta akpa tovg ava tpia Sradoyikad va pnv
elval ovvevBelaka.

A

B
Kopu@n)
E
Amin TeOAaopevn
. I 'Otav 8vo omoreodnnote
A

evpa un Swdoyikeg mAevpeEg
g Sev tepvovrat.

G

IMepipetpog = T0 ABpOIOUA TWV TAELPDV
my. II=AB+ BI'+T'A + AE

Q

TeOlaousvny mov AEN

elval aTAr).
.....

Kupt TeOraopévn Kierwotn TeOraopevn

Mwu teOiaocpevn g
oolag ™a axpa
TavtidovTal.

Otav o @opeag wabe
TALVPAG TG APTIVEL OAEG
TG AAAEG KOPVPEG, TTPOG
T0 1810 pepog.
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N
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L
L
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Mn Kvpteg TeOraopeveg

135



IHoAvywvo

Mua kA€ot Ko astAr) tebAaocpugvn ypaupur.

Kvpto moAywvo Mn kKvpPTO TOAVY®VO

KOPUVPEG

Tpiywvo

16

eEmTEPIKT] YO VIA
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Tetpasmievpo IIevraywvo V—Y®VO



5. IHapapmpua

ZNUELA CUUUETPIKA KOG TTPOG KEVIPO

A M A’

Av oe &va evBlUypappo tunua AA' onuewwoovue T0 HECO Tov M, TOTE yla Ta
onueia A kar A’ Ba Agpe 0Tl eival CUPPETPIKA, WG TTPOG KEVIPO GUUUETPIAG TO
onueio M. Apa:

'Eva onueio A’ Oa Afyetal CUUUETPIKO €VOG CNUEIOV A, ®G
P0G KEVIPO cvupeTpiag éva onueio O, otav to O eivar to
H€oo Tov evOUvypaupov Tunuatog AA’.

MeooxkaOetog EvOvypapuov Tunuarog

'Ontwg Agel kat To OVoUd TNG...

Meookafetog evog  evOUvypauupov
Tunuarog AB Oa Aéyetan 1) evOeia sov
etvan kaOem o1o AB kan SiepyeTtan ano
TO UE€CO TOV.

IS0t Ta Twv onueiwv g pecokadeTov

KaOe onueio g pecoxkaderov
evog evBvypappov tunuarog AB
OWTEYEL ATTO TA Axpa Tov A kau B.

17



AN Kol avTIOTPOPWG. ..

Av &va ONUEI0 W0WIEXEL AWTO T akpa &vog gvBvypauupov
Tunuatog AB tote eival onueio g pecokadetov.

Apa, COUP®VA UE TA TTPOTYOVLEVA, UTTOPOVUE VA TTOVUE OTL:

MeookaBetog &evog evOvypaupov tunuatro¢ AB eivat o
VEOUETPIKOG TOMOC TOWV ONUEI®V TOV EmMUTESoL, IOV
10WTEYOVV AWTO Ta akpa tov AB.

TNUELA CUUUETPIKA ©G TTPOG afova

INa ta onueia A xat B, oto stponyovuevo oynua, Aepe OTL Elval CUUUETPIKA WG
npog Vv evbeia g, n omoia Oa Agyetan kat a§ovag ovppeTpilag. Apa:

'Eva onueio A’ Oa Afyetal CUUUETPIKO £VOG CNUEIOV A, ®G
npog afova cvuperplag pa evdeia (g), otav n () eivan n
pecokafetog tov evOVYpappov Tunuatog AA.
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