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MEPOZ MPOTON

TTOIXEIA ANQTEPAX AATEBPAX

N. BAPOYXAKH — B. ITAIKOY

KEOGAAAION |1

MTEPI ZYNOAQN

1. OPOAOI'IA - XYM BOAIEMOI

1.1 Toppora. Kae Aéfis Thy omoiaw petoyeipilopeba, sivar 10 atufloloy
wds tvvolas. Tas Siapdpous puadnpaTids fwvolas TaploTouey 51 povov pe Affeig
G kol P dAAa odufoia Y. wE GTAS ypdupoTa f) GAG Ypogika cTMOTA
koi ouvbuaopols auTtév. TTy.

«fy eUfeiar AB», «6 dpiBuds 5», «AB», «oax + B =0», «y/ .

1.2 Teotne. Alo ocUpPora x kai v SUvarten va TapigToUv THY QUTHY
tworaw 7 kai évwolas, ai &moixn BewpouvTon &mo piav dplopévnu EToyw  ToU-
Téonuor. Eis Ty mepimTewow adThy ypagousy X =y, XPT|CIHOTIOICUVTES TO GU-
BoAov = Tijs ivdtyreg. ‘H &pvnois Tou X =y mopioTarar pE x # v (76 olu-
Bohov # GuaryryveookeTon «Bikgopov Tou » ). TLy.

bi=18, 5i=2+ 3, nu-gv = % % :%, 3# 4.

1.3 Xovora - Ztoigeta. Eis dpiopébvas mepimmridoss plo Evvola Suvaron
v& voRiTon G5 afvolov Gpiopivey Kai Blakekpipévey  EMAwy Ewoiddy TSV aTot-
yetwy Tou, TLy. pla evBeia ds alvorov T onpsiwr Tns, pix T&lig dos oUvorov
6w padnTédy TNs K.o.K. AN Kai Ev obvohov SuvaTal va elvon oTorxeiov &GAAoY
owéhou, TLy. pia edBeio oToiyeiov WSS TPIoHATIKTS Emiaveios, pia Tékis oTol-
yeiov fvds Sxohelou fempovuivon 65 ovohov Tétewy kA m. "AticonusicoTa oU-
vohat &piBuédy pé T& ool fidn Exoue doyoAndf) elvon T& oUvoAx :

TGV QUOIKEY Gp1Buddy

v drepaicov Ths ApiBunTikiis

&Y drepaiwy &p1Bpddy (oxeTikdy drepaicov)
TG pnTédv Gpibudv

TV TpoyHaTikGY Ap1Budiy

TG BeTIKGY TPy uoTIKGY &pIBUY

T&Y P EPYNTIKGDY TIParypaTIkGY &p1Buddv
Téy pryodik@y apifud.

=

+

OFRAONZZ
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Thv ékppaocty  «TO X eiven oTolxeiov Tou E» ypdeopsv xcE (A kal: Esx,
OTOTE Kal Guary1yveooKkouey «ék ToU ouvdAou E O oTorxeiov X») ¥pnoiuomolouy-
Tes TO oUuPolov € ToU anjxew eis abvolor. Thv &pynow alTfis & cupPoAilwuey
pe X¢E () kai @ EAx) xai yevikdds thy &pvnow Tiis éwolas Ty dmolow TapioTd
&v oluPodov B onueicoveouer B1& Slaypopfis ToUTOU pE piav ypappnv.

Hapatiipnec. "Avii ol Spou oToiyelov ypnotpomoitan looduvdpws kad & Spos
onpeiov kal péhioTa obTos efvan Aiav EmiTuy s els Ty TepiTTwow Tou ouvdhou R Téwv Tpa-
YHOTIKGY &p1Bpdv kai Tou guvohou C Tév pryadikay &pifudv, T& oroiyeia Tév bmroiwy,
@5 H8n yvwpilopey, apioTavtan Six Tov onpeiwy was eVfeios 1) tvos émimédou AUTIOTOIXWS.

1.4 Ilpotasiokog tonog - Rovlfkn. Eis 7 Mafnuatika ypnoipormoioiy-
Tl CUYVA EKPpacEls s i drdAoudor :
«x elvon dxépaiog »
« X elvol ioookeAes Tpiywvov »
«x Bronpel Tov &pibpov 10 »
«xeE »,
al émoicn kai dmodibouv wpiopevos 1B10TNTOS €is TO X.
"Exgpaosis mepiéxovocn v oUpPolor X, dx ai dvwrépe, yapakTnpilovtal,
@5 glvan yvooTov ék TGV pabnudTwoy TV Tponyoupivwy Tafewr, Bid Tou Gpou
TpoTasiaxos Tinoes megiéyov év abuflodor X. "Av els Eva TpoTaciaxdy TUTOY p(X),
TeplExovTa &V oUpPolov X, QUTIKOTOOTTOWHEY TO oUuPBolov x ué &y aUYREROLLE-
vor oToryeiov o 1), cs Abyopey, TO X AdPn cos TNy TO @, TOTE, €8 dpiopol, & Tpo-
Taglakds TUTos kabloToTon TpoTaoIs THY OTolaw  oupPohilope pé plo). TTy.
p(x) : ‘O x elven quoikds &piBpos
p(2) : O 2 eivan @uoikos ap1buos (&Anfns)

;(%) S0 -2—— glvan QuoIkos apiBpos (weudr).

2uvifieos es Eva poTaolokoy TUTToV p(x) UToTifeTen 611 TO x AcuPdvel
G TIpGs TG oTorxela évos ouykekpluévou owvohou E, fiTor ds Aéyouey, T6 X dia-
Toéyer 10 E. Tote 10 x kaeiton petafinri, 6 88 mpoTaciakos TyTos aurlijxn
eic 1o L. OUtws, © Eiowols

x2—x+42=0,

1) omoia eivon TpoTaTiards TUTTos (Biati;) ypageTan pé Ty TwpoUmdéfeow &Ti
TO X elven &piBpds. Eivon Aoimov 1) Eliowois altn pia cuvdikn eis &v olvolov
Gpibuédv my. 1 R { 10 C.

"Av p(x) elvon pia ouvBrjkn eis T ouvorov E, TéTe B& Abypey 611 & otor-
yelov & tot E whnooi iy ovvlhjsny TavTyy TOTE kai pdvov ToTe, dv 1 TPOTACIS
p(e) eiven GAnBns. "Av Emi mhéov. kéBe oToryeiov ToU E mAnpol THy cuvbfikny
p(x), TOTE 1) owBNkn alTn kodeiTan ravrdrng eic 7o E. OUtw @

«‘O x eivon guoikds &pifBudsy elvan TautdTng s T N
(x4 D)?=x*4+2x + 1» elven ToutdTng els TUYOY oUvolov dpiBud
«x*4+ 1 > 1» elvon TautédTns s & R.

@
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*Eriong, &v p(x) kol q(x) eivon owdfiken el 16 olvohov E, 0& Aéyowopev
&1 4) ovrlijzy p(x) owvendyetar Ty ovrlijzgp g(x) xai 8 cupPonifwyey ToUTO
ut p(x) = q(x) TOTE Ko novov TOTE, &v Kk&e oTOIXEIOY TOU E TO STroiov AN~
pol Thv p(x) TAnpol kai Thv q(x).

Al owbfiken p(x) xai q(x) kohoUvron isodivauor TOTE Kal povov TOTE,
dv p(x) = q(x) ke q(x) = p(x). Thv ioobuvauiav Tév ouvBnkddy p(x) kai q(x)
cudPohilopey wE p(x) <=q(x) kel duayryvookouer «f) owvbnkn p(x) elven i-
goblvapos Tpds Ty q(x)». "Av BiAwpey va Enidowper 6T 7 icobuvapic
P(x) <=q(x) BUo ouvbnkév UpicTaTon & Gpiopou, TOTE XPTOIMOTIOI0UNEY TO
cupPoiov = nAadh ypdgouey p(x) A= q(x).

1.5 "AkyeBpu cvvokov. Kata iy dmelepyaoiav évos pabnpaTikou BépaTos,
KOT& KaWova, UTELOEPYOVTaL AMOKAEITIKGS Ta oTolyeia fvos guvdhou @, T6
Otroiov keAeiTan famxdy aivolor. TLy. g pév Sidpopa TpoPAfipaTa Tiis AlyE-
Bpas éyoper f15n Bewpnoer ds Paoikov auvoror TO gUvorov R Tédv TPAYBATIKGOY
&p1Buchy, els B¢ ThHY Emelepyaoior OPIOUEVLY YEWUETPIKGY TrpoPAnuaTwY G Pa-
ooy gUvoroy Q Exoper Pecoprioel TO oUvolov SAcov TEOY ETITESWY OYMUATLOV.

"Eotwoav A xai B &Uo oUvola pé oToryeia &k Tou Pacikou cuvoAou Q.
‘Qs yvewoTov, Aéyopey OT1 T alvolov A elvar tmoaivolov ToD B kol oupPohi-
lopev TouTo Pt A = B ToTe xai povov TOTE, &v i) omlijxy XEA ovvendyetar Ty
xeB, TurTopws :

AcB 3 (xeA = xeB).

Errions 0 lodmnc BUo ouvdhwv kol 7| Ewoia ToU yrnoiov dmoguvrdiov
(ouuPoiilopérn pé <) pilovTan, g yvwoTov, s k&Twd! :
A=B <= AcBxaiBc A

opo

AcB <= A cB«ka A #B.

opa
Mia ouvlfixn p(x) els 1O Paoikdv cuvorov Q opilar T olvodov S SAwv TGV
oToryelcov Tou Q, T& Omola TAnpoUv TaUTtny. ToUTo TopioTdpsy pé { XER:
p(x) Y, ftor S = {xeQ: p(x) }. Thx. & Q=R, A oubixn x*-1=0 opi-
let 16 olvohov S ={xeR:x*— 1=0}={—1,1} "AMa d&lioconueiwta
Umroouvoha Tou R opildpeva Umod ouvBnidy elvon Ta drdArouba, yvwoTta dog
BiaotnuaTaTou R :

1. > Avorxroy ddotypa ué dxoa o, B (o< B) :
(o, By = { xeR: a<x< P}

2. Kietoror ddotnua pé depa @, B (< B) =
[o)Pil={ xeRi o < = < B}

3. voxrov aototeod, zhewtov debid ddoryua pé dxpa a, P (a< B) :
(o0, p]={xeR:a<x < B}

4. Kieiariw dowrend, daroxtov oefid dudotypa pd dxoa o, B (o< B) @

[ BY= { XER i€ %P
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3. ladoartor dowsteod, dvorxtoy defun ddothpa wé dxoov P
(—,B) = {xeR:x <P}
6. Aréoartov Goworepd, xleotov debia ddotnpa pé droov B o
(—o,B]l={xeR:x < B}
7. Améoavtoy defid, avorxToy AouoTEod OdaTypa i dxooy & !
(o, +0)={xeR:a<x }
8. ilddoavtor dcbid, wletoTov dowaTeod daTne wE dxoor o :
[, +0)={xeR: o € x }
*Emrions mapatnpouuey 6Tt kai kdBe Umoouvolov S évos Baoikol ouvdiou Q
SuvaTal v TapaoTadf, ds dvwTépw, Sia wds ouvbrkng, TRs ouvlrkns xeS.
OUtows Eyopev S = { xefd: xe8§ |.

To olvohov Ghwv TGV UTTooUvohwy fvos Bagikou ouvdhou 2 cupPolilo-
pev pé 2(Q). Eis TouTo opilovTal, cs yvewaTtdy, ai mpdkes U, N, — GO TGOV
TUTTV

AUuB={xeQ?: xeA 7| xeB }
AnB = {xeQ : xeA kal xeB }
A—B = {xeQ : xcA «al x¢B}.

Mia EmrorrTikn épunueic TG Tpdiewy ToUTwy GideTon elg T KdTwb oxH-

HOTO

i, fey A i
o

PR AuB Pyl ANB 2o 4 A—B

To kevov olvodov @ elval, s yvwaTov, 1) Siagopd A — A, émou A Tuyo
Umoolvoov Tou Q. ’Erions TO cupmAnpwpa A° &vos aurdrou A, UroouvoAou
ToU Bacikou cuvdhou R, OpileTan, &5 yvwoTdy, s T Slagopd Q — A, fiTol

AP =Q—A={xeQ: x¢A }.

Metaty Tév mpdtecw U, N, — YpioTovTon of kaTwd TUMOI (TAUTOTNTES

els 1O 2(Q)), yvwoTol elg Huds ék TGV padnudmwv TGOV TPOTYoUNtrcy TEEEWY:

AuB =BuUA ANB = BnA
Au (Bul) =(AuB)uTl An(BnlN) =(AnB)nl
Augd =A . ANQ =A
Au(ANB) =A An(AuB)=A
(A-B)uB=AuUB (A—-B)nB=¢g

AnBul) = (AnB)U(AND).

1.6 Zevyog - Kaprteowavov yivopevov., “Ev oToryeiov o 8186pevor g modtor

&
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Kai fv oTorysiov B 8i18duevov s dedTeoor oynuaTilouv Ev véov aToiyeiov, T drrolov
ypageTan (a, P) kai kaheiton Cedpog (SrateTaypévov). Td oToxeix o kai B ToU
lebyous kohouvTan mowty kal devtéoa, dvTioToixws, cwtetrayudvy () mpofio-
A1) Tou [euyous.

"Ex ToU dveotépw dpiopol ToU [eUyous cuvdyetan & Bo (edyn elven
ioq, 6tav Ox1 wovor aynuaTilovtan &md T (B oToikela, GAAG TA oToIXETX
aUTa BiSovtan kai pé Thv oty BiaBoyny, Snhadn

(¢, B)=(y,8) <+ a=1y xal p=25.

Ka® Spotov Tpédmov opileten pia (Biatetarypérn) Tpids (o, 0, 03) A Hia

Vics (o oy <l e

HNoepudeiyparta :

1. "Ev kh&opa pi apifpnTiv o kal TapovopaoTiv P SlvaTton v TapaoTtabii g lelyos

(o, B).

2. Eig pryabicds &pifpds a 4 Pi Suvartan vk mapaoTaii s ebyos (o, B).

3. Eis daycv petaiv SUo duddwv a kal B BUvatan v& mapacTali) s feuyos (« B) A
(B, @) dvadoyws Tou éqv Bielayetan £ls Ty ESpav Tiis o f) Tijs P dvTioToiyws.

"Eotwoav Tpa BUo ouvora A kai B. To olvohov tév (euydv (o, P) ué
acA kal PeEB ypageton A B kai koheiTal xaoTeoiavoy povduevoy Tod A £nl Tob
B. "Htot :

AXB = {(x,y): xcAkai yeB }.

‘Ounoiws opiletar 1o ywduevor A;x A, ... X A, G5 TO oUvodov TéV vid-
Boov (e, @, - - -, 0) ME OCEAL B kdBe ke | 1, 2,. .. v} (f), dos Abyopey, kai &AAwS:
B k&fe k = 1,2 .. . v). EidikcoTepov 16 AXA cupPolileTon pt A%, 1O AXA XA
pE A® Kok

To alvorov A Téw [euydw (o, o) pt aEA koeltan dayanros Tou A2 TTpo-
pavés A = A%

IMepadeiypata :

Lo A= {6 B yakaliB={ 1, 23}
AxB={(x01) (2), B B2, 1) .2}
Bx A=1(1a) (1,8) (I, y), @) 2B, (2 y))% Ax B,

2. "Av A elvar 1o oUvohov Tév Toboopaipikdy Sudabwy, al dmoim AapPdvouv pé-
pos eis &v TpwT&BAnpa, TéTE TO cUvolov TGV dywvwy Tou mpwTabAnuaTos elvar A? - A, &’
Soov 1O TpwTdBAnua BietayeTon els BUo yUpous (Siari;).

[Mopatipnols. Mia éxppacts mepiéxousa Suo oUuPora x kol v Suvaranl vd Beco-
pndij < mEpiExovoa v gupporov, 1o leuyos (x,y). TLy. ol éxppdosis:

: X
« To xhé&oux ¥ elvan dvéywyov »

« ‘O x OBioapel TOV ¥y »
«xt+2y'=2»
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KOAQUVTaL TooTaciaxol TUroL Tepd govtes Odo oinfloia X xai y kol Svvavtar va fecopnfouv
s TpoTaglakol TUTrol mepiExovTes &V oUuBolov, TO LeUyos (X,¥ ). Kot dvahoyiav opilovran
kal TpoTaciaxol TUTC! TEPIEYOVTES Tpia oUpPola f) kal TEpIoodTEpa (TETEpACHEVE) TolUTA.

2. ANTIZTOIXIAI — ZYNAPTHEEIZ

2.1 "Avnictoygio. AUo oToixeia ToU aUTou 1) Bla@opeTikéy guvoAwy du-
vorral va ouvBéwvTal Aoyikds, va ouoyeTilwvTal Tly. éTov Aéywper «To Tpi-
yeovov ABIM Exer éuPadov 100m®» ouoyeTifouey Ev Tolymvor pé v dodudy, f)
Srav Aéywpey «d &piBuos 25 eivon TeTpdywvov ToU  5» oucyeTijopey Blo dot-
Ouots x.ox. Katwrépw eletafopev ToloTas cuoyeTioes oToixeiwy SUo ouvd-
Awv, T& omoia Btv elval dvarykaiws SiapopeTikd.

"Eotwoay A kai B 8o i kevd olvoha kal els ouykekpiuévog Tpdmos (Tr.X.
el kavdw 7| pic Siadikaoia) pt Tov Otolov eivan BuvaToy TouddyloTov £V XEA
v& gquoyetileTon pé Ev fj mepiocoTepa yEB. Od Aéywuev ToTe 61 copiobn wia
d]-f.lq'rm;{"a ﬁ ametxoroi; o K Tou A eis TO B. O& UT]UELC;.)UL\)LLEV Be

o:A—>B 8id & cuvoha
x %y Bk T& ouoyeTI(opeva oToiyela.

Mia émorrTikt) Eppnueia Tfis dmeikovioews bibeTon el 1O kéTwh oyxfua :

To ocuvorov A kodeitanr atwoior dpernoiag THis 0. To olvodov B kaheital

. T ~ < v oa =3 e .t : « i S
aivolov apifews Ths o, 1) B8 Ekepaols X -2y () omola elvan f cupPolixs) popet
ToU TpdToU, Pdoel ToU dmoiou kabopilovTan T& dvTioToKa oTolyETa) KoAETTCH
Tinoe Tijc 0. ‘H fkppaois x > y dvaryryveooketan «TO X dvmiaToiyileton (i &-

meikovileTon) 81&x TS o el TO y» fi «TO y elvon dvrioToryov (1 eikdw) ToU x ik
THs o».

"OAa Ta oToyeic XEA, Ta Smoia Exouv (TouAdyioTov &) duTigTolxov
veEB, &moTeholv Ev oUvorov Z(o) TO OTrolov KoAeTTon mediov dowouod (domain)
Tfs dvTioTolyios o. Eiven Aormév :

P(o)={xeA: JyeB it x Sy} c A
(1) «¥..» onpaiver ¢imdpye. (TovrdyiaTov Ev)..».
10
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‘OAa T& oroiyeia yeB, T& omoia eiven dutioTorya évos (TouhdyioTov)
xeA, &mroterouv fv oUvorov A(o) TO &molov kohelton medlow Tyudv (range)
Ths dvTioToryias o. Elvenr Aormov.

A(c) = {yeB: IxeA it x Ly }sB.

*EE Spiopol THg dvTioToiyias loylel “(o) # & xai #(o) # @ (Bioi;).

"Oha & {eUyn (X, ) Si& T& dmola fogUer x 7.y &moTteAoUv Ev gUvohov
Se, UtrooUvotov ToU (o) X #(c) &pa kal ToU A x B, 70 omoiov koheiTon
vodnua (graph) Tis dvriotoiyias o. Eiven Aormdv :

Se={(x,y)eAxB: x5y} #@.

“QoTe k&fe dvmigToyia o 1 A B Exel Bv ypdonua Se © A X B, dAA&
kol &uTioTpOpws ké&Be pn kevov olvodov S, Umoouvorov Tou A x B opiler picw
dvTioTolylav oy MWE TUTTOV :

o
X =y < (x,¥)eS
kai 7y omola éxer ypéenua 10 §, fitor S =S (Siexti;).

Iapadeiypata :

.LA=B=R, x>y <> x*+2y:=

X42r=1=1—x=2y220=x2<1 = @) = [—1,1] "AM& kai [—1,1]

/ 5 o
< G(o), Bidmt &v xe[— 1,1], Téte Umépxer y, X ¥ = V 1 —2x e x —> y (Bai ;).
"Apa G(o) =[-1,1]

1 1 1
AH2yr=1=1-2y2=x 20 = y*< - = #(O)ES [_f L } AR
YIS s () T
x\[‘ L] < a0, o L e B Ty
g [ , 510 el ——, — |, Y i x;
& Kl NPV o), 8ot av y e TOTE UTTAPYE
= T = o 1 1
Ty x =V 1 -2y, wt x —y (Bxrl;). “Apx ‘%(U)=[_’x7f’ ‘\/—2 ]
o
2 A=B=R, x =y < X+ Dy*—x*=0.
; X
*Ev mpaTols Tapatnpoluey 611 Sk x&fe xeR Umdpyery, mx. ¥V = ;‘/‘ﬁ ué

X -:-y (Braeti;). "Apa Z(0) = R.
xl
2+ Dyr—xt=0=y*= ST 1= 2(0) < (—1, 1). "ANhakal (— 1, 1) = #(0),

(+3
16 &v ye(—1,1), TéTe Umdpyer X, TX. X = Vly—ﬁ’ ut x —y (Satl;). “Apa
#() = (—1,1). s

3. A=B=R, x >y < +1)x—y =0
“loyvowr  Z(0) = (—1,1) xad #(c) =R (Srari;).
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A =B =Ry s Ty

loyboww “(c) = R xal #(0) = R (8ieti;).

Emeibny (o) = A kal #(0) = B petaxeipilopeba elBikcoTepov  Tos Ek-
ppdasts «dvTioToixia rod A...» (Tl &x tol), STav BEAwuey vd  BnAdocwyey
611 7(0) = A kai «dvmioTorxia. .. émi tod By, dTov fEAwpey vd Bnidowpey
11 #(o) = B. OUtws | dvTioTorxia

ToU TropadeiynaTos 2 eivar 7o R el 70 R
ToU Trapadeiypartos 3 elvar éx 1od R énil 7od R
ToU TopedeiypaTtos 4 eiven 7ob R éal 7o R.

Feopetpien (i ypagiki) repactaclg aviuetogiog. Eis iy TEPITTWAY,
&mou Tooov TO oUvohov deeTnpias wids dvTioToxios o @ A —> B, Soov kai TO
oUvohov doifews auTiis elvon UmoouvoAa Tou owvdAou R Téwv mparypaTikédy
&p1Bucov, TO ypdonua S, aUThs dmoTeAeiTon &mo felyn TRy UaTIKGY &p1fudov
(x,y), T& 6moly, s yvwoToy, TapioTavTan Bik onpeicov P ToU EmiméSou dog
gupaiveTon el TO Zx. 5. OUTw TO ypagnua S, mopioTatan &1 tvds onueicou-
véhou Tou EmméBou (BA. ZX. 6), TO OTOToV KEAELTTON yewuerows (R yoapix))
aapdaracs Ths SvTioToxlos o fy dkéun kol dudyoapua TS .

J
Pe(x.y
b T e =
i
1 H
i
] 1 z

g (Mo
L
Ul -.-—A.j)w);—- x
. 7 Xy & -

avtiarogia Tod A eic 10 B dvtioTorgia €x vod A éni roi B dvTitoryia 105 A i o5 B
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*Avtiotpogog dvriotovgia. "EoTw 1 dvmioToria o ¢ A —~ B Tfjs omoias TO
YpS&Pnua Eivat
So = {(x,V)EA x B: x5y} #d.
A tvohhayfis Tis SiaBoyfis Tév oToryeiwv Tou {eUyous (x, V) TPOKUTTEL
16 &xohouBov UmooUvohov TOU kapTesicwou ywopévou B x A
S* = { (y,x)eB x A: (x,¥)eSq },
1o &molov Tpopawdds elvon émiong  ph Kevow cUVOAOV.

‘s cibopev dvewTépw TO ouvolov S¥* Spiler piov dvTioTol {ov &k TOU
B eic 10 A pt TUTTOV :
S

LT--
s S S X @IS

'Emreidh 8¢ (y,X)ES * <= (x, ¥)€Ss <= x -2y, 8& ioxin kal
U.h

¥ b K S
“Av hormrov &v onueiov x dvmioToryileton Bid Ths o el TO v, TOTE TO TeAeUTCIOV
ToUTo i THs 0w dwTioToIKileTon AW eis TO x. ‘H dvmioTorgia os KaAeTTON
avtioToogog dvtiatoryla THs o kai oupBolileTal ué ol "QoTe

o —1

e — e
"Apa ) dvTioToia o Exer Teblov dplouol TO mediov TpdY TR o kai Tediov
Tipésy TO Tedlov GpiopoU THs o, Gnhadn ioyUouv

% (o) = #(0) roi #(0~") = %(0).

[Mopathpnolc. Suvhbes, dtov mpokertal v& pedetn i pepoveuéves N o ~t, dvaA-
AdooouEy T& X Kai ¥ peToky Tewv, BnAadh fewpoluey xeB xal yeA, doTe T6 X v& oupporiln

ag-1 G
TréwToTE TUXOV OTOIXETOV ToU auvdhou &peTnpias. "Htor x - y (xal looBuvduws y—= X).

IMepadeiypoto :

1. ‘H évrioTpogos dvTigToria Tiis dvTioToryias 10U TapaBeiyparos 1 §ideton Umo
ToU TUTTOV
o-1
x —y < y+22%=1

2, ‘H &vrioTpogos GvmoToixia Tis dvmioToias Tou TapadelypoaTos 2 elven 1) dvti-
otoyia ToU TapabelyuaTos 3:

3. ‘H dvtioTpogos &vrioToikia Tiis &avmioToryias Tou TapabeiypaTos 4 eiven 1 idia.

Emeidn, 86 Opiouol Tiis QuTIoTpOgOY dvTioToiyias, elvan Tpopavhs 1
{ooBuvapia
(x, Y)ES; <> (¥, X)ES;-

13
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Kai émeld), Staw mwpdkerTon el ypapnudTtwy gis 16 R¥, T& onpela P = ¥
ked P ¥ = (y, x) evan CUUUETPIKG G5 TTpOS THY
mpwTnY Sixotduov d TR ywvias TEY dEdveov
(PA. £x. 10), T& Braypdppara TV duTioTol-
X1V o kad o 84 elven émmions anuueToid b
mpos T d.

Qs €ibopev dvwotépw, B kdbe dvTi-
oToixia o loyvel

o o —1
Xyt oy

ol émopéveos Bix Ty dvrioTpogov duTioTol- —A— : ‘ 3
xlov o1 THs o B8& ioyin

o=t (ot 2y 10,
y—X < X—y,

&mou (o)~ elven ) dvricTpogos TR o1 "Aper ioyler ko

- =1Y=—1

X —c:» Yy <= X e )_>:‘,

Snhadn 1) QTIoTEOPOS THS QUTIOTROPOU Lids dvmigToiyias o elven 7 16i fo
ZUVTONWS Y PAPOuEY ’

(ol =
‘H i816Tns altn EpunveleTon yewueTpIKES TP PonBeic g OUNLETPiag G TrpdS
Thy Sixotopov d (BA. Zy. 10) Tév Siaypoapudre Tév QTIoTOIYIGY O Kal o !
(Brorri;).

2.2 Rovaptnors. ‘H éwoix Tfis ouvapTroews elven dmro Tas OepelicaSerg
palnuaikas évwolas. Ty Spilouey cos eiSikiy avtioTory o,

Mia dvtioToixia [ ToU A eis 16 B koeital oUrdoTyois TETe Kol pdvoy TOTE
v ke xEA Eyn B kad povadixor dutioToiyo A€ Sre’ & .t
; - X1 & o i X v yEB. O©& Aéyoouer tére omi iy f
Elvar ovvagtiowg pé mediov dowopod 1o A xai Tiuag els 16 B A i1 elva

‘ a g ; - Hovogi)-
mavrog avtiotougla (1) povodijpartos axedviais) tod A eis 16 B ked B Y|

papupey
[:A —B # Asx - yeB.

To y, dwrioToixov (elkdw) ToU x &1k Tiis [, AéyeTton kai Ty tijc | oeic o)

X, aupPohifetan 8¢ xai pe f(x). Mpdpopey TéTe -
F = {(x)

"Apa 1y Exppaois vy = I(x) elvan &AAT) popen ToU x et v, Snhady g
tijg I. To xeA Aéyeran avebdotyTog pevaffiym) Tiis | g
pnetafinty Tiis I

EAPB — TR roqend AbyeTon mpaypatie) ordoTy oI,

708
TOo Bt yeB F!ff,'yrwtéw,n

"Av B¢ bl mAdow
14
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foyUn kai A R, ToTe alTn AéyeTal TouypdTiz) GUrdoTycis s Toaypu-
Tixijs petafinris (B1d 1O Sidypappa mds TolalTng cuvapTHoEws PA. 2y 11).

o I o g ; i ) =
My &1& Tou TUTou Rax —» x? OpileTan pia Tpory uarTIkn oUVGPTNOIS MIGS TTPa-

yuaTikfis peTaPAnTis. ‘Opolws kal &i& ToU TUTOU X .5 V4 [ —x? opileTar pia
TpaypaTikd cULGPTNOIS WS TrporyucTikiis peTaPAnTiis pé mediov oploucu TO
Bidotnpa [ — 1,1 ] "AvniBétws Toapatnpoluey §Ti & TéV dvTioToI Gy TEY
TapaderyudTwy Ths Tponyovuivns § 2.1 oUbepia clvan cuvapTnois (Brati;).
TS cUvolov TGV Twddv Tfis | @ A =B, 8nAadh To mediov Tindv A(l)

aUTfis cuupoAiletan kal p (A), fiTol :

f{(A) = {yeB: 3 xeA pe y=1{(x) }.
Mevikotepov, &v X = A, 1o1e pe [(X) ouuPohilopey 1O glvoroy T&Y TIRGY TS |
gls T& Sidgopa oToryeia ToU X (PA. kai Zy. 12), fiTor :

f(X) = {yeB : IxeX pt y=I(x) }.

*Avtiotpogog ouvapinois. “EoTw pia owdptnois [ A —» B. "Agou 7y I
elven dvTioToyia ToU A gls TO B, Umdpyer 1 dvrioTpogos dTioTolyia
f-1: B— A kal pdhioTa, ©5 yvwoTdy, ioylouv :

(-1 = () xad 2(1-) = Z(I) = A.
"Av f dvmioToixia (-1 : B — A elven émions ouwvdpTnots, TéTe aln kaeiTan
arTioToogos auvdotnoig tijg [, 6moTe O& Trpémel va ooy :

D (1Y) =8B, &pa #(f) =B, 10 bmoiov onuaiver dT1 Ay [ TpEmEL v
elvan dvmioToryia éml Tod B,BnAadn kale yeB v elven gutioToiyov Sidx TRs |
fuds xeA.

2) Kafe yeB va éxn Bia s [ &v kad povadueov vtioToixov XeA, dpa
tketvo dxpiBéds Tou omolou dvTioToixov Bi1& Tiis [ elven TO y.

“Qate, & ) dvTiotorxia [ elvon auvdprnois, ToTe kK&be yeB elvon dui-
oToryov 1 T | gvos kai povadixot XeA, T dmep o alto (Siati;), [(A) = B kai

X;€A, XA
o gl PO
Xy #F Xy
Mia ouvdpTnois [ mTAnpoUoa Ty owdnkny TaUTny KoAeTTal dugipovo-

15
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@juartos avdorya (i) daresonoic) ob A fxi tob B. Toe, PePaiws, kai 1) [
T, 3 ’ ' e 3 v ~ g

glvon GugipovoonpavTos owvapTnals Tou B émi ol A (Siari ;) loyvel puoike
7 igoBuvapia Tév TUTwr (BA. Zx. 13) :

Yy=Ix) < x=1-1(y).

2y 13

‘AmedeixOn Aaiov dveoTtepw TO drdAouboy Beopnua

A OEQPHMA. “ff ovvdoryeic | : o Yoo ,
22 fa -1 B—’ peie 1A B Exer '“'Tl’fl'TQr)’j o qurdoT)-
' Lady ) AVTLeTOLYiA : B — -7 e ; g
G, Onplady 7 A sivae LTINS GUraoTyog, Thte xal pivoy

Tdre, dv aity (dprady o) 1) civae dugyovomijuartos avdotnoie Toi A énl 1o B
0 g ; !

g gl . 15

QQPLIOVOGIHarTos GUrdoTHOS dvrioroopos auvdor
5 S oUrdOTHmIS
Eovlzaig ouvaptiseov. "Eotwoar §Uo cuvaptiosic [ A ->Bkaifl,: B E
y Sin . S ; ! 2 e L
A BroBoyIkfls GTEIKOVIoEWS & EVOs pév fvog oTOIXEIOU XEA i T 1, &g’
12
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Tépou 8t Tiis elkdvos Tou [(x)EB Si& T I avrigToryileTan gl TO XEA Ev oTOI-
eiov v = L(L,(x)er (BA. Zx. 16). ‘H dvmoToixia h: A—~B pé x X REE)D
Tvon pia owvdpTnots (Siari;), T omoia kadeltan atvleaic Ty ovvaetijoeow f
cai [y xai oupPohileten pe fofy, firor h=fyo . ‘0 TUmos Tis h elven Aorwov
y = h(x) = [,(1(x))-

‘H mrpatis Tis owvdioews ouvapTiigewy eivan qoogeTalotaTixy, SNAh
oy Vel

fao(fpel) =(fyel)eh

Gs ouvdyeTon Bk Tol kaTwd oxnpaTos.

FoThot)

f,. of,

o |

(Frof)ef,

B 17

Mapadeiypata :

1 0,(x) = 2x + 3, xeR xai f,(x) = nux, xeR. "H olvleos f,of, abTdv Exel TUTOV

FERS |
X ——y NW(2x + 3).

2 ) =xt+ 1, xeR kal f(x) =1/ X, XeR,*. ‘H olvbeors fyof, alrdv éxer TU-

fyof)
wow xS YT 1

4 i
3. f,x) = x|, xeR xai ,(x) =4/ x, x€R,*. "H olvbeois foof, aUTdy Exer TUTOV

foef, eli= T
X—— ¥ |x]|.

3. ALKHEEIZ

3.1 Acifoate 8T els 1O P(Q) loyvouv :
1) A< B <> AUB=B 2) Ac B << AnB=A.

3.2 Acifore 8m els 10 P(Q) foylouy :
D =@ B=0 HA)X=A 49 AUAS =Q 5) AnAc=¢g%

3.3 Acifore 6 els T P() loxvow (timor Tol de Morgan) :
(AUB)C = A°nB® «kal (A(‘\B)c = AuB®

YngiomouBnke amoé 1o votirouto EknmaibeuTikrg MoAmkrg
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: ; e = R
3.4 Elpete 1o mebiov dpiopoy kai TO TeBiov TV TWY dvmioToiidv o @ R s

al omoicn Gpifovrar TS TRV

=X
5) x*4+y*=1 6} x<Y

2) y=x ey i 4) 3x+2y=1
X Dx4+yrsl 8 x<y<xt41

3.5 Toicn eivat ol durioTpogol avmioToiyion TGOV dvmigTory1dy TS TpOTYOUKEVTS
&oknosws 3.4

: T A
3.6 Tlolan éx TGV QUTIOTOIXIGY T GOXNTEWS 3.4 glvon ouvapTToEls kal Tola Bty elvan;

37 Ak Tds cwvapThoels €K TV &uTigTory16Y Tis GOKNoEwWS 3.4 moiatr Exouv &uTi-

oTpoPOUs CUVOPTNOES

WnoiomouBnke amé 1o ivotirouto EknmaiSeuTikrg MoAmkrg
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KEGAAAION 11 |2

AATEBPIKAI ENNOIAI KAl AOMAI

1. AIMEAEIE ZXEZEIE EIZ ZYNOAON

1.1 ‘H ¥vvowe tiic oxéocws. Eis & Mabnpatika mapousialouy iS1aiTepov
fuBiagépov dvTioToryian, TG dmolwy T& olvoha doeTnpios kel dgitews oupTi-
Trouy. ToloUTan dwrioToryion yapoaktnpilovtar & oyéoes. “AxpiptoTepov, pia
dvmioToiyict o : E — E xkoheltan dupuednys oxéog elg 16 E f xad mrhéos ayimg el
6 E. TLy. of dvniororyiot Tév mapaderyudreov Tiis § 2.1 Tol Keg. | elven oyéoels
els TO gUvodov R Té&v TporypaTikdy dpifipddv.

Eis thv mepimTwow wds oxtoews o 1 E —E & TUmos aUTHs YPOgETON TU-
B p¢ xoy dvti x -5y, ol

Xoy <> X A2y

kol dworyryvcaokopey TouTov «x eUpiokeTat els THY oxéow o e TO Yo

IMapadeiypata :

E: 7oyow pi) xevov avtvoiov
1. xo,y <= X xal y oupPoAilouv To alTd oTOIXEIOV Tou E (Zuvtdpws: x =y)

E=N
2. xoy <= & x Bipel TV y (ZuvTOpes @ x[y).

3. X0,y <= TO KAdoua X elvan dwdywyov

4. xo,y <> f Biapopd X —y elvai ToAAaTAdsiov ToU 5 (Zwwtépws : X =y mod 5)

E=R
5. xo,y <= & x elvan peyadUTepos Tou y (ZuvTopws: X > )

6. xo,y <> & x elvan wkpéTepos fi foos ToU y (Tuvtdpews : X < y)

E: 70 otvoloy tdv dvlpdmwy

7. Xo,y <= & X elvan TaThp TOU ¥

8. X0y <= X xal y gortoUv es TV aUThy T&kwW

> ] 9
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E: 76 atvoior Tow ecleicn Toi Emmédor

9. xo,y <> 7 X eiven ké&BeTos wpds THY y ( ZuvTépos: X Ly )
10, xo,y <= x kal y éxouv Ty authy Siebbuvow (Zuvtépos: X || y)

E=2(Q)

11. X0,y <> TO x siven Uroolvehov Tol y (ZuvTouws: X< y)

Mapatnpoluey 6T1 8I' Gploptvag ik TEY QVOTEPW oytoewy Exouv kabiepwdii elbika
guppora. OUTws :
vl : Oy, Os T4 Oy T G Oy

YPpagouey &vTioToixws : — i e = i =5
Al oyéoels =, > kai <, ds oxioes gis o R, Exow Biaypdupara, T& émoia Sidovral

gls T& KATWH oynHuoTA :

: 2
Vi
.//
S— _,jﬁ], —_— I“

v

\

i
DS My 1Y Sy 2

1.2 Baowkai xatnyopial oyfoLov. "Eveke TTis oTouBondTnTos  pepikGdv
iSloTATRV, al dmolm dpopouv els axtotls, Biakpivopey Tds kaTwTépw Pagikds
kaTTyopias oxéoewy :

*Avaklastikai oyfosig. Mia oxéois o eis TO oUvodov E koAeltan dva-
xhactixy (F adromabhys) TéTe kol pdvov ToTE, &v '

(A) xoX: xR O,

ToUTo onuaivet 611 16 (elyos (X, x) elvan oToryelov ToU ypagrpoTos S,
kol udAioTa S1& kéle xeE, dnAabn 7 Siaywvios A Tol E? elven Umoolvohov
ToU So. 'AMG kal TO dvTioTpogov elvar dAnfés, kab® Soov

A= 8 = (% x5, v ek = xox % xeE.
“QoTe
o ehvar avaxdaotixyg <> DA< S,
Al oxéoes 0y, O, Oy, Og Tg Oy Kol 0y TEV TapaderypudTwy T Tpon-
youpérns § 1.1 efven dvakAaoTikad.

(1) «A...» onuaiver «Bua xafe...»

20
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Tuppetpikai oyfosig. Mia oytow o els 1O oUvohov E kedeitonr guppue-
Totxs) TOTE Kol pdvov ToOTE, &

() XOY = YOX,

Touto cuvendyetal THY looSuvapiov xoy <= yox (Siati;) xoi émedn
Xgy <= yolx, 8 loxun yox <= yo-lx, fitor e =01 ‘AR kai duTioTpO-
gus, o =0 ! ouvemdystan éT1 Xoy <= X0~y <= yox, "QoTe loyvel

G.’-'l‘l'h!l fo"l(_lH-fTF_HHl:l <= 0=a 14

"Ex Téw oytoswy TRV mapaderypdTwy Ths mwponyoupdins § 1.1, «i oy,

03, Oy Oy Oy kol gy, Eiven ouppeTpikadl,

“Avtiovppetpikel oyfotig. Mia oyéois o el 1o olvohrov E kodeiTon
ArTiovpueTot) TOTE Kal wovov ToTe, &v

(A=3) XOY #al yoxX = X =Y.

OUTws, &k TGOV oxéoewy TV TopadelypdTwy Tiis Tponyoupévns § 1.1, ai
gYégEls Oy, O, O, Koi oy elvan dwTiouppeTpikad.

Metafatikai oxéoeg. Mia oyéois o els 10 ouvorov E kedeiton petafia-
Tix)) TOTE Kl povov TOTE, Av

(M) XOy #al yOr =» XOZ.

OUTtos, &k ToY oyfoewy TGOV TopaderyudTwy Tis mwponyouudins § 1.1,
af o, 0., 04 05 O Oy Oy Kod oy elven petoPoaTikad.

2. IZOAYNAMIAI - KAAZEIZ IZOAYNAMIAZ

2.1 'looduvepic. Mia oyéols els 10 olvohov E, 1y omoia eivan :
(A) dvaxhaoTik, (Z) ouppeTpicn xkai (M) peTaBoTiki

koAeiton ioodvrauia (1 oyxéo loodvrauing) eis to E.
Mic icoBuvapia cupPohileTan ownfws ¢ ~ f{ = N kai =.

Mapodsiypota :
1. ‘H igdtns elvon pia iooduvapia.

2. ‘H SpomdTns elg fv glvolov Tprywvwy eivan pic igoduvapica, SiéTt :

(A) Mav Tpiywvor elvon Guciov Tpods tauTo.

(%) "Av Tpiywvov ABI elvan Sporov mpos 10 A'B'T, Tote kad 16 A'B'T eiven épotov
mpds 1o ABT.

(M) "Av Tpiycvov ABI elvon Spotov mpas & A'B'I kai TouTto elvan dpotov mpos To
A“B"T", té1e kai 10 ABIM givon épowov mpog td AVB T

3. *H mapaAAnAia pé eupeiav onuaciav (|)), xabds kal al oytoes o, o, Tis § 1.1 eivat
iogoBuvapiai.
4. "Eotw 16 olvodov E = N = N, ‘Opilopev eis 10 N « N Thv oxéow o &i1& ToU TUmoU
e, v) < pfvV=yp+u
TLyx. (3,5)0(7,9), 81611 34+9=7+5, &v&d (6, 3)$(5, 4), Brém 6 +4 # 54 3.
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‘H oxéois alrn eivan pia icoBuvapia, kad® Soov loylvouv :

(A) OlovbnimoTe feuyos (W,v) ebpiokeTan eis THY oxéow o wpds Eautd, fTor (Wv)a(u,v),
Si16T p+v=p+ v

(2) "Av TO (b, v) evplokeTan eis THY oxéow o pt 16 (U, v), TOTE kal TS (W, V') eUpi-
oketan els TNY oxéow o pé 1O (W, v). Tpdyuartt

(Wo(W V) == u+v=w+v< W tv=u4v < (W, vy v).

(M) "Av 7o (wv) eVpioxetan el TV oxéow o & TO (W, v") ki ToUTo PETO (1, v')
TéTe kel TO (u,v) eUpiokeTan el T oxéow o pe Tov (', v). TTpdypom:
(uwv) o', v }_¢=> { HEEP S REY
o', ve(u, v') Wt =ty
pH4v' =p" Fv=<= (4, V) u,v"). Qo

(RGN
(' v)a (v

b v v = )+ @)

} = (, Vo, v,

2.2 Khiozrig igodvvapies - Lovohov mnhikov. "Eotw ~ pia loobuvapia
els 1O alvodov E. Kébe oroixeiov o€k elvon ioobivapoy mpos tautd (o ~ o) Kai
dvbeyopdvws mpods dAAa oTorxeia Tou E. To alvolov Téw oToryeiww ToU E, T&
omoia elvon ioodUvapa TPos TO o KOAEITOl xidoic ivodvvapias tob o. AU-
T ouuBohiletar ouvfifs e [o] i A T kA(@) (Tpds dmopuyty cuyyUotws
&monTeiTan, évioTe, OTws Yp&PweEy, AVTICTOIX S, Kal [a]_H A_ 1 xA_ (),
fva SnAdowpey Ty loobuvauiay ~, s Tpos THr drolav Oecopeitan 1) xAdois
iooduvauios Tou o).

TMopaTnpoupey 0TI :

1. Ai #idoes icodvvapias elvar i xeva oibvola.
Mpdypatt ék ToU dpiopou Tis kKAGoews fvds oroiyeiou TTPOKUTITEL OTL
alTn Tepiéyel TOUAGXIOTOV TO .

2. Ai xhdoec ddo loodvvduoy atoryelmy Tavtifovrar,

MpaypaTt &v « ~ B, ToTe XEA <> x ~ «, émou A elvan N KAdois ico-
Buvapias ToU o. ‘Emouéveds, Adyw TR WeToforidTnTos s ~, (X ~ o Kal
a~p) = x ~P <= xeB, émou B elvan ) Khois icoduvopias Tol p. "QoTe
A< B. ‘Ouoics dmodeikvierar kol B A (Biari;). "Apa A = B,

L e
3. Al xhddaeg dto uy loodvwdpwy atotyelov oddéy xowdy atolyeior Eyovy,

fitot, dc Aéyouey abrar elvar Eévar,

Mpdypar &v o & B, TOTE ai KAdoes icobuvapios AB aréw elvon Eévan,
B16m1 &MAcos Ba Utriipxe XEANB, oméTe PeParicos xEA <= o ~ ¥ xai xEB <=
X ~P. CANAG, Adyw Ths WeToPoTIKOTNTOS THS ~, (& ~ X kod X ~ B) =
o ~ B, &mep &roov.

Zupmrepaivousy Aormov 8T1 i KAdoers icoBuvapios elvon uf keva Utroou-
voha ToU E, Ebva petall Teov &vd Vo kol i mAdov kdbe oTolxeiov Tou E elven
KaraTeTarypevov els piav kKAdow. "Apa 1) icoduvapia dpiler pioy dwapépioy ToU E
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To oivodov Téw KAhdoewv icobuvapias xoheltan otvolov andixor tod E o
Tiig ~ kol oupPoAileTon pe E [~

Nopaderypa. *Eorwoav E 10 clvohov, Tév pafintédy fvds lNupvasiou kal 1y ioo-
Suvapia ~ el O E, 1) éprlopévny Umrd ToOU TUTTOU
X ~y <> Ol pobnrai x kad y gortolv els v althy Tatw.
‘H kAdais ioobuvapias Tou pafnTol « elvan TO ouvolov, TO oOmoiov éxer oToIKEld TOV o Kai
ToUs ouppadnTds Tou, Bnhabn elvan f) TéEis padnTéY els TH dmoiaw portd. To E SrapepileTon
Aormov els Takers padnTdr, SnAadh To glvohov TrmAikov E[~ elvan €86 TO olvorov TRV T&-
tewv TOU lMupvaciou.

3. AIATAEIZ EIZ EYNOAON

3.1 "H Evvowa tijg draratewg. Mia oyéois eis 10 olvodrov E, fy émolo elvan:
(A) dvoxAaoTikn, (A-X) dvriouppetpity kal (M) petaPaTiki
kekeiton dudrabic () oyfowg dardfews) el o E.

Mia Sidrabis oupPorileTar ouvibuws pé =< . "Av &v aToryeiov o Tou E elpi-
oKeTan glg TNV oxéow -*  pE oToryeiov P avTou, Snhadt o= B, TOTE Adyouev OTL
«a mrponysiTan Tou Py 7 iooBuvdmes «P EmeTan ToU ov.

To olvorov E els 10 Omolov éxel opiofi] pia Sidratis = koAeiTan TOTE
dtateTayuévor alvoiov (cs Tpos Ty -2 ). 'AxpiPéoTtepov  TO BlaTeTarypévoy
olvodov TapioTaTol ik Tou (eUyous (E, = ).

Iopadeiypata :

1. ‘H oyéois < elvan pia Srdrabis els 16 R, 8i16m foyxlow :
(A) a<aq dioTI a=a.
(A-Z) "Av a < P kai B < o, ToTe elvan kad a =P
(M) "Ava <P xai P <y, Tote elvar kal a < ¥

"Qote Td ouvohov R elvar SiaTeTaypévoy s wpods THY oxéow <.
X

2. ‘Opoiws 7 oytois = elven pia Braratis els 0 2(Q) (Srai;).

3. ‘H oxtois o, (|) s § 1.1 elven pia Sidrabis eis 10 N, 816m foyvowy :
(A) ala
(A-3) "Av op xal Pla, TOTE Umdpyouv guoixkol &pifiuol k kal A pE P = xa kel
a=2AB, &pa P=xk(AB)= (kKA)P kai émouévews kA = I, dnhady k =A = 1,
fitot a =P
(M) "Av alp kal Bly, TéTe Umdpyouv puokol dpifpol k kol A ué B = kakal y = AB,
Gpa y = A (ka) = (Ax)a, SnAadn afy.

Mapatipnois. Mia petaBaTiki oytols es 16 olvohov E kaheitan kal yvnoia Si&-
Tabis gls 1o E. Ot m.x. N oxéos < els 16 R elven pia prpeia ddraliz eis 10 R, @ by
&tv elvon Bidrabis els 10 R (Biarl;). To alrd loyuea kal ik 11y oyéow ToU yvnoiou Umoou-
véhou C el 1o 2(Q) (Brari;).

“Av -2 elvon pia Biaratis s T E, ToTe, Suvdmer TadTns, dpileTon pla oxéorg -2 * el To
E Uméd Tol TUTOU

X2*y <> x=2y«xax#y,

1) émola Bev eiven Sidralis els 10 E, dAA& pia yvnoia Bidratis els avTd (Siati;).
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3.2 ‘Okwiy, pepkny duatafic. "Eortw = pia Sidralis els 6 E. Alo oToi-
yela @, P Tou E kohoUvton ovyxolowwa (Bic Tfis <= ), TOTe kol pdvov ToTE, &w
loxUm a= P i = o Obtw m.X. of TpaypaTikol &piBuot 1, V2 eivan ouykpi-
apor (B tiis < ), &16m loyver 1 < V 2. Fevikdds TOPATTPOUYEY OTI TUXOVTES
TpayuaTikol &pifpol @, B elvan ouykpiotpol, dnAadn foxler o < B fj B < a
Mia Si&ratis eis 16 E, dos ). f| < els 10 R, Bix v dmolaw oladijmote oTor-
yeia ToU E elvan ouykplowe kaheitan 6] ) poaupa) dudraéc gs o E. Mia
Bidralis eis T E, ) 6moia tv elven OAkn Sidratis, kodeiton pepixr) ddrakic els
76 E. Eis v mepimTwaoi pepikis Stardlews gls 1O E Urdpyour PePaicos oToiyeia
ToU E, T& dmrota 8év efvan ouykpioiua dos wpos Thy U’ Sy Sidrakw.

[Mapodeiypota @
1. Eis 1o oUvohov E dAwv Tév xUkAwv dpileTan pia oxéos Siaratews -2 U1rd ToU TUTOU

X -2 ¥y <> éxris TOU X WikpdTEpn 7 fon Tis dkTives ToU y.
AUTn elvan pia oyéors Shixfis Sardlews eis 1o E (Siati;).

2. ‘H &iaratis © els 16 2(Q) (dtav 16 Q £x1) TouléyioTov BUo oToiyeia) elvan pia pe-
pikn Braradis el 10 #(Q), Bi1om &v A elven uf kevov kol yviioiov Umoaivodov Tou R, TOTE T
A kol AS Biv elvar ovykpiowa (Siai;).

3. ‘H oyéois Siatdtews o2 (1) ToU mwapadeiypaTtos 3 1iis § 3.1 eivan Tpopaves pia pE-
pikfy SiaTatis eis o N.

4. MMPAZEEIL EIZ ZYNOAON

4.1 "Ecotepisi mpalig. ATO Ta mpddTa ypdvia T oxohikiis {wis, 6
pofnThs tLokeoveTal BE TS Kehoupévos Trpdkes, Smroos Y. N Twpdeheois,
doaipeois, 6 ToAAaTAXOIaoUOS kail 1) Siaipeois Gp1Budov. "ApydTepov elven sls
Béow va Uyoovn apiBuoy eis dlvauw, va eUpiokn THY Eveoaty Al THY Tounv Slo ou-
vohov kAT, Kowdv xopakTnpioTikdy SAeov autdv Tév «mpdlecown elvar &1
EKKIVOUPEY QO dvo oToxela Evos ouvdlou Bid v KaToAntwuey S1d s S1adi-
xoofas () omoia OpileTan dmwo THY guykexpipéviy Tpatw) el & roitor aTolyelov
(16 xohoUpevov &rmoTEAeoua TH Tpdtecs) ToU ¢l rol ouvdioy. ObTw Y. &mo
Tous GpifBuols 3 kal 5 Bix pév Tiis BioBikaoiog 175 Tpoobéoews kaTahryopey
el TOV &pibpov 8, Bix Bt Tiis SiaBikacias ToU TOAAATTAXT1aTPOU el Tov 15, *E-
Te1dn els wpiopévas Tpdlels GAA&ooEL TO dmoTéAeoux STow &TAGS Ko pdvov
dvodrdEwper T SioBoyny TGV oToryeiwy, T& omola TO &nuioupyoly, Omcos
X fig 'rfw. d‘cpuhipww &piBucdy, 81 ToUTo B Bewpolpey STt els wiaw Tp&Lw
txkwoley o Ledyog oToiyeiwy els TO dToTov kai dvTioToryilopey v TpiTov
aTolXEToV, TO &TOTEAEoa THs Trpdlecos,

Ex Tév dvewTépw SBnyolueba els To v Scoowper TV drdAouBov YEVIKOY
OpIoHoY !

Mia povooniuevTos &meikévias ¢k 10T E x E = E? eis 10 E kaheitan oo
Tegua) apdbis T SAGS mpats eic 6 E. "Av 81& wids mpdtes % els 16 E 10 leU-
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los (a, P)cE? dwTioTorkileTon &l 1o oToiyeiov yeE, 1oTe TouTo elvan PeParics
HovooTuduTws Gplopévor kel KaheiTon  dmotédeoua  Tijc modfemg % éml Taw
o, P oupPohileTon 8¢ pE o * B, fiTol y = a * P. Eis THv mepimTwaw TedTny,
&mou Utrdpyel TO dmoTéAeopa THS Tpdlews % £l TGV o, P Aéyouey looduvdpes
kel 611 1) moafis o * P oelvar fmToenTi).

Tpds ouuPoilouov Siagépov Trpdlecov ypnolpomTololvTal kol oUuBoia
@ Y. T& +, v,o0m, 5, A KA

A& Tés mpdders mpooBeols (+ ) xai doaipeors (—) &g TO olvohov N
TG QuUOIKEY &piBudy TapaTtnpoUuey &TI Bi1& pév Tiis Tpoabéoecs kabe (eUyos
(o, B) quowd &pibuddyv dvnioTorileTan els évar kal povabikov uaikov &pifudy,
T6 &fporiopa TéwW o xal B, ™. 34+ 5=38, 7T+ 9 =16 k.n.k, dnhadn ) Tpdo-
Beots elvon pio povooruevTos drmeikoviols ToU N2 eis 1o N, "AvtiféTtws 1 doai-
pecis dév efvan pla wovoompavtos &melkoviols Ttou N2 elg 10 N, 81611 els 1O (eu-
yos (7, 10) 8tv dvmiotoryileton Bi& Ths dpaupéocws puotkes apifuds, BnAadt
(7 —10) ¢ N. Tlpds Sicpiow TGV dveaTépw TEPITTLOEWY Aéyopey &’ Evds ptv
&1 1y wpdobeots eivan pia Twpahis Eml ToU N, &g’ ETépou B2 éTi f) doaipeois elvat
uic pepikny mpdlis eis TO N.

Mevikdds pic povoorpavTos Sreikéviols Tou E* eis 10 E kaAeiton (EowTepi-
kf) wpdtis éni ToU E, tv§ pia (fowTepikn) mpdlis el 1o E, 1) omola dév elvan
wp&kis fni Tou E koAeTTon weowe) modks gls 1o E.

Iupudeiypata :

1. ‘O TrorAamAooiagpos (- ) elvon mpatis émd Tou N, 16T Sik k&be Leuyos (o, B)eN?
Utrdpyet &v kol povabikdy prduevor a- BeN. "AvtiBiTws f) Biaipeois (:) elven pepixn wpakis eig
TON, 81671 (3:5)¢N.

2. ‘H «iywois els divapws, S Thy Smoiav avtl a* P ypagouey of elven wp&lis ¢mi

ToU N, 16Tt &1 xébe (o, P)EN® elven kal afeN. *AvmiféTes alTn eiven pepikly wpakis els T

otvohor Q Té&v pnTdv dpifpdv s Emions kad eis TO ouvorov R Tév Tpaypamikéy &pi1buddy,
1

Biom Ay mpdkis (— 2)7"' Bty elvon EmTpeTrTA.
3. ‘H #veoois kai ) Topn ouvoAwy elven mpdaters Eml Tou P(RQ).

4. "Av F 4 elvon TO ouvohov SAwv TGV guvapTnoewy pé mebiov 6picuol TO A kal Tipds
els TO A, TéTe ) olvBeors owvapTnoewy (TTpPA. § 2.2 ToU Keg. I) elven wpdtis émi Tol # 4,

816m1 B kdBe {eUyos owvapTroewy (f, g)e.;?"i\ 7| owwbeots fogeF 4.

IMapatipnols. ‘H mpdtis Tou moAAamiaoioouol es 0 R #xel iy 1816t :
TO ywépevov Blo quoikdy &piBudv eivan émions guoikds dpibuos. “H i816Tns aldtn Siv Ugi-
oraton Bi& Thy wp&kw Tiis icuptoews eis To R, B1oT1 10 mnAikov 3:5 Biv elvan guokds &pi-
Onds. Ta dvwTépw txppalomer Aeyovtes &g’ tvog ptv &1 i Tpdtis Tol ToMamAaciaopol eiva
*lewors) els 16 ouvodov N T&v uoikédy &piBudv, &’ Etépou Bt O ) mpatis THs Siptoscag
88w elvan KAeroTh els 1O N. Tevikdds pla wpakis * eis 10 ouvolov E keheltan xleots) els v Umro-
o0vohov A ToU E TéTe kal pévov ToTe, &v Bidx kdBe LeUyos (o, B) Troryelwov Tol A 1o dmoté-
Aeopa THs Tpdlews o * B dvike Emions els O A.
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"Avuperafstikal mpalag. Mia mpalis * éml ToU E xodeitan dvripetale-
T.xf) TOTE kol povov TOTE, &v loyum :

(A) a* P=Pp* «a Vv acE kai PeE.

OlTew :

1. ‘H mpéobeais kai 6 moMamAaciaouds éml ToU R elven mpdiers duti-
peTabeTirad.

2. ‘H Bveoais kad 1) Topn &l Tou () efvon dpoicws dvTipeTadeTikad TTpates.

3. "Avmibéres | «Uyewots els Svapvy éml ToU N 8iv elvan dutipetaBeTicd
p&kis, S1vm my. 2% # 3%

Hpooetayprotikal npaters. Mia mpdtis x émi ToU E waheitan mooseTar-
ooty TOTE kai pdvov TOTE, v loxUn) : 3

M  (cxBry=cxPBry) ¥ ek BeE xai yek.

OUtw Tr.x. 1) Tpooeois kai & ToAAamAaoiaouds émt Tou R g Erions 7
tveoos kal 1) Toun éml Tou #(Q) eivan Tpates TpooeTapioTIKAl, VG dWTIBETCYS
| «Oywois els Suvapwy émi ToU N Bev eivan, B1oT1

@x D) x3=(2)°=8 xai 2% (1% 3)=2
Snaodn (2% 1% 3 #2 % (1 % 3).

lii
):2

]

Fevikal mopetnpioels. M o, + o, * oy oupPoriloper 1o (o * a,) * &, fiTol
oy ko ok oy = (o) * 0p) * 0y ‘Opoleds Spilopev o * oy * oy * o, = (o * @ % o) * o, Kked yevi-
KEIG O K Gy % ..o KOy kO, = (&) %8 k... kA ) * @,

1. "Av f) mp&tis * elvon TpooeTecupioTikn  Suvdueba Ty, els TO O kO k Oy * O O
V& QUTIKATAOTHOWHEY OOUBNTOTE dadoyixd oToIXela W 16 dmotéheopa THs mwpdlews i
aUTév. OUT Y. o) % O * O % & ko, = (&) * & * @) * o * o = &y * (o * o) * Ok O
o k(@ * 0p ok Q) * ag.

2. "Av 1y Tp&lis * elvenr dvTipeTafeTikn kad TPOTETAPIOTIK, TOTE Suvdueda Y.
elg TO o) * 0y * 0 kO, ¥ Q¢
a) N& dvnpetalécwper 800 oiadjnete oroiyeia, Tly. T& BiaBoyika ay kol &, Bi16T1
Oy % O * G K O, K 0 = Gy % Oy (00 % O, o O = 0 % 0 (& % Og) oty = 0 o 1y o oty Ol K
Ta pn Sradoyika o, kai oy 81’ EmavnAeiupévns dvTipeTabéoews Sraboy k@ s Efis:
Oy 00y 4 OO % O, Oy = Oy % Oty OOy % O % Oy == O 0 % O % Gy kO, = O Kt % 0ty 4 O, K GG

B) N& dvrikatooThowuer ofadijmors oToixela pé To &moTéAeopa THs wpdltecos i
aTéy, Biomi Buvapeda TpdTor va T& KATAOTHoWREY BraBoyikd.

o b e e ‘ g v ~ 8 St b L
3. To a* «a g B YPAagouey ouvtdpows * Yo EiSikéds Td Vo xal Vo Tapi-
v QOPES

oTduey vTioToixws WE va kai oY, ATol +Y o = va kel Vo = V.

e - ; . . o
Ovditepov atoryelov mpatews. “Eore x piar mpatis eis 16 ouvorov E. “Ev
oTolyeiov wek kaheltan 0ddérepor arouyeion Tijc % TéTE Kad pdvoy TéTe, & loxun :

© WX = wi=ia - Fack,

26
Wneiomou)Bnke ammé 1o votirouto EknmaiSeuTikrg MoAmkrg



OUtw :
OQuUBétepov oroiyeiov Tiis + émi 100 R elvoa 16 0

» » ToU - émi ToUu R elven 18 1
» » s U Emi Tou 2(Q) elven TO O
» » THs N Eml ToU 2(Q) elven 1O Q.

To oUbérepov oroixeiov wmds mpdews elvon HOVOoudvTimg  GpIopEvo,
TMpdoynart & 1y mp&lis » Exn &vo oudtTepa oTolyETa TA @ Kod @', TETE &g fvds
HEV % w = ', 81011 TO w elven ouBeTepov  oToikeiov Tfis %, &’ Eépou &b
Wx W = w, 56T Kal 16 ' elvon 0UBETEPOY GTOIKETOV TS *. "Apa w = w'.

Zuppetpika otoryeia g npog npaliv. "ot # pia Tp&Lis els T E, 1) omola
Exel oUBkTepov gToIyETOV TS w. AUo oroixela &, B ToU E kahoUvtan oupperorcd
@5 Meos Ty % TOTE Kkai pdvov ToTE, &v loyum

= a*xP=px% a=w.
TO o Myeton 1éTe vupeTonor Tov P s agdc Ty * xal iooBlvauws T6 B Adyera
OVUUETOLOY ToD & g moog oy *. OUTw :

L. Zuppetpikdy ToU aeR s wpos Thy TpéoBeow elvan & dvriBetds Tou
—aeR.

2. "Av aeR — {0}, TOTE TO GUMPETPIKOV QUTOU cos Tpds TOU TTOAAG-

3 '

. P i 1
TAaoIooRoY elvar & duTioTpopds Tou ?ER— {0}.

3. Zunpetpiov fvds wh) kevol ouvdhou AEP(Q) s Tpds THY Bty Sty
Umrépyer. ‘Ouoics Stv Utrdpxel Kal CULKETPIKOY Evds yvnoiou Utroouvdhou Tou
Q 5 mpds Ty Topdy (Siaxtl;).

‘Opokov sroryeiov dg npoc mpitv. "Eorew # pia mwpéks émi toU E, “Ev
OTOIXelov o kaeltan duaddy T dxlomovjoywor és mods why * TéTe Kkai pdvov
ToTe, & B1&x kdde xeE kai yeE loyUow :

A¥ X=axy = X=y kol X*a=y*a = x=y,

OUteos das pos wév iy mpdobeaiv k&be aroiyeiov acR eiven Suaidy, cg
PO Bt Tov ToAAaTAGGIGSY K&bE oToryeiov acR — {0 } elven oucdodv, i
SvTiBéTws 16 0 Stv elven Spaidy, B16TL LY.

038 = 0ki5Eba8 =5,

‘Empepioniki npagis g npdg @rhny. "EoTtwoow BUo mpdters x ko émi
ToU aroy owdhou E. ‘H mpdkis # kaAeita EReotoTg 5 Tpog Ty ® TETE
Kai povov TéTe, dv Bid k&be ocF, PEE kol yeE ioyUouy :

B) o= P = v)=(a*xB) a(axy) xai (B = y)*-oc: B*a) = (y*q)_

Mopatipnorg. "Av 1) mpalis * elven dvTipetaletivg, TéTe Tpogawdds ioyve
‘O:*(IB s y)=(ax*P)s (a*y) <= (P "Y)*a=0P % )u (y * «
kai Emopéveos pia dvripetabetind pdkis * &l Tou E elval EMIPEPICTIKT o5 Trpos

™ p&ty = (¢l ToU E) ToTE kel pdvov ToTE, G
ax (Pwy)=(xx*p)w(x*y) ¥V aecE, BeE xai yeE.
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