EDATI'QI'IKO KEDPAAAIO

E.1 TO AEZIAOI'IO THX AOI'IKHXY

X1 mapdypa@o avtn Bo yvopicovpe nepikés Pactkés Evvoleg Tng AoYikng, TiG
omoieg O YPNOILOTO|GOVE BT GUVEYELD, OTOL OVTO KPIVETAL avayKaio, yio
TN GaPECTEPT JATOTOGT LOONUOTIKOV EVVOLDV, TPOTACEWDV KTA..

Ta mopadeiypoata mov Ba ¥pNOIUOTOINGOVIE OVOPEPOVTAL GE EVVOLEG KOl 1010-
™TEC MOV glvan YVwoTég amd to 'vuvdoto.

H ocvvemaywyn
Ag Bempnicovpe dVo mpaypaTikovg apBpovs a , f . Etval yvootd ot
Av ot apiBuoi axor f eivar ioot, TOTE KO TA TETPAYWVE TOVG Ba elvar ioa.
Avto onuaivel ot
Av o woyvpiouos “ o= " eivor oindng, 10te kKar o 1oyvPLoUOS a’ = ﬁz”
Oa etvor alnOig.
I' ovtd Aépe o011 0 1OYVPWOUOS “a=LF" OLVERAYETAL TOV LOYLPICUO

“a = f7" ka1 yphpovpe «a=Lf=>a’ = f».

Tevikad:

Av P xar Q &eival 600 oyvpiopoi, tétolor dote, 6tav aAndevet o P va
ainfevetl kor o Q, toTe Aépue 0tTL 0 P ovvemdyerar Tov Q kot ypdpovpe

P=Q.

O woyvpopog « P = Q» Aéyeton cvvemaywyn kol moAAEéG popéc dafaletan
«av P, tote Q». O P Aéyetan vmobeon g cuveETaywyNs, evdd o Q Aéystat
COUTEPAGUA, OVTIC.

2XoqI10

Ao T0V 0plopd NG cvuveTay®YNS « P = Q» mpoxvntel OTL

Av 0 Qdev eivau alndig, tote Kot o P dev eivar alndicg.

Apa, Yo va 1oyl o P mpénel vmoypewtikd va ioyvel o Q.
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H Icoovvauia i ol coveraymyn
Ag Bewpnoovpie TpELG TPAYUOTIKOVS aplOnovsg a, B, ¥ Kol TIG YVOOTEG LG GV-
VETAYWYEG:

a=p=a’=p" (1)
Ko

o=f=>a+y=p+y (2)
ITapatnpovue O6TL:
v Tty 7pd cvveraywyn, dev 1oYVEL T0 0vTIGTPoPo. AnAadt| dev 1oydel

n ovvenayay o’ =f°=a=/f ywa 6LOVC TOV TPAYHLATIKOVS aplOpOVC

Ko S, apov yio Topddetypa gival (—3)2 =3, evHd —3#3.

V' T tn 8evtepn, OU®C, GLUVETAY®YN 1GYVEL KOL TO OVTIGTPOPO. Anladh yia
OLOVC TOVG TPAYIATIKOVG aptOuos a, £, ¥ 1oY0EL KOL 1] CUVETAYWYN:
o+y=pF+y=a=p

IV ovtd Aépe 011 01 50 oyvpLopol ival 160dHVALOL KOl YPAPOLLLE:
o=fSa+y=0+7y.

Tevika

Av P kot Q eivor 600 oyvpiopoi, tétolol dote, 0tav aAnbevel o €vog

amd TOvg Vo, va. aAnBbevel kol o dALog, ToTe Aéue 0TL 0 P ouvemdyetot
tov Q kol avIoTpOQ®C M, 0AM®C, 0Tl 0 P givanr 16odvvapog pe tov Q

Kot ypapovpe P < Q.

O woyvupopds P < Q Aéyetar woodvvapio kol apketéc gpopég dafdaletor

«P av kot pévo av Q».

0 ovvoeouog «<ap»

I'vopilovpue otL
To ywvouevo dvo mpoyuotikav optBuwv o Kol f eivar ico ue to unoév, av
KO HOVO OV EVOS TOVAGYLOTOV 070 TOVS 0p1Buods a Kol S eival ioog ue 1o
Unoev.

TI'o va dnAdcovpe 6t €vag TovAdyloTov and tovg o Kol S eival i6og pe to

undév, ypapoope oo=0 1 f=0."Etol, €govpe v 1codvvopia

a-p=0<a=07n =0

Tevikd
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Av P ko1 Q givan dvo 1oyvpiopoi, tote o woyvpiouog P 11 Q ainbevel povo

OTNV TEPIMTOOT TOL £VOG TOVAAYIGTOV OO TOVG dV0 1oYVPIGLOVE AN OevEL.

O woyvpiopog «P 1 OQ» Aéyetar d1alevén tov P kot Q.
TINo Tapaderypa n e&lowon
(X -x)(¥-1)=0
aAnBevet, av Kol LOVO oV EVOG TOLAGYIGTOV OO TOVC TAPAYOVTES X° — X Kat
x? -1 givan icog pe To pndév, dMAadn, av kat poévo av 1oyvet 1 Stélevén:
xX*—x=0 7 ¥-1=0.
[Mapatnpovue edd O6TL:
v Tw x=1 aAnBevovv kot ot dvo e€lodoel, evd
v Tw x=0 aknbeder pdévo n mpdt kot yoo X =-1 ainbever povo n dedre-
pnN-

0 ovvdeouos <Kar»
I'vopifovpe otu
«To yvouevo dbo mpoyuatikwv apitBumv o Kol f eivar d16popo tov unoe-
VOG, OV KOi HOVOV av Kal 01 000 opiBuol o Kol f eivor d1apopol Tov unde-
VOS».
Mo va dnhdcovpe 6TL Ko o1 d0o aptBpoi o kot f elval d1dpopot Tov uUndevog
ypapove
a#0 xa f#0
‘Etot, éxovpe v 1codvvapio
o-f#0= 0= 0k f£0

Tevikd

Av P xor Q eivar dvo 1oyvpiouoi, t6te 0 1oyvpiopdg P kar Q ainbedet

LOVO GTNV TEPITTOOT TOV Kal 01 SVO 1GYVPIoHOL aAnBebovV.

O woyvpiopog «P ko Q» Aéyetar o0levén tov Pxot Q.
TINo Tapddetypo, o 1.6YVPIGUOG
X(x-1)=0 kot (X-1)(x+1)=0

ainfedet yia ekelva ta X yio to omoio aAnBevovv Ko ot dvo e€lodaoelg, dnia-
oMy x=1.
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EPQTHXEIY KATANOHXHXY

Ye KoOegpid amd TIG TUPUKATO TEPITTAOGELS VO KUKADGETE TO Ypappa
A, av o wevpLopdg givar aindng Yo 6A0vg ToV TPAYRATIKOVS apLOpovg
a, f Ko y. AloQopETIKE Vo KVKAOGETE TO Ypappa P.

1. a?=9=0a=3
2. =asa=1
3. ara=>a#l
4. az2sa’ 4
5 (a-1)°>0

6. a>2=a">4
7. a<2=a’<4
8. a’<d=a<?2
9. a’>4=a>2

10. a<2xm f<3=a-f<6

A Y
A Y
A Y
A Y
A Y
A Y
A Y
A Y
A Y
A Y

Na avtiotovyicere KaBéva amd TOVS LGYVPLGNOVS TNG OpGdOg A’ pe TOV

16000vVap6 TOV 16 (VPLoN6 amd T opdda B'.

A" OMAAA B° OMAAA
1 X(X—Z):O A X#0 ko X#2
2 X(x=2)#0 B x=2
3 x> =4 r X=-21 Xx=2
4 x? =4 ko1 X< 0 A x=0
5 X(X—2)=0ka X x-1)=0 E x=0M x=2
6 X* =4 xat x>0 Z X=-2
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E.2 YXYNOAA

H Evvoia tov 2vovoiov

[MoArol avBpwmor cvuvnBilovv va cvAiéyovv ddpopo TPAYHOTO, OTW®G T.Y-
YPOUUOTOO O, VOopicpata, Tivakeg (oypapikng, epnuepides, Pipria ktA. Ot
TEPLOGOTEPOL GLAAEKTEG TASIVOLOVY TIG CUAAOYEC TOLG O Katnyopieg, m.x.
CYPOUUATOCT O TOV TTPOEPYOVTAL OO TNV 1010 YDPO», WOUICHOTH TOV TEP-
GUEVOL QUDVO», TIVOKEG TNG AVOYEVVIONC» KTA.

Eriong and apyototdtov xpoévov ot avBponol evoloeépdnkay yio tovg apif-
Ho0¢ Kol TOug TaSVOUNGOV GE Katnyopieg, Ommwg lval m.y. «ot aptiol apio-
poi», «t TpdTol aptpoi» KTA.

2VAAOYEG 1 KATNYOPlEG OTMOG Ol TOPATAV® N OKOUN OUASEG AVTIKEIUEV®V, O-
HOEWDV 1 OYL, TOV UTOPOVUE HE KATO0 TPOTO va. Ta Eeywpicovpe, ovopdlo-
vtotl oto MoOnpatikd oOvoia.

Zoupova e tov peydio podnuaticd Cantor:

Yovoro cival KGBe GLALAOYT OVTIKEWEVAOV, TOL TPOEPYOVTOL ATO TNV
eumepio pog n ™ dtovonon pog, eival koAl opiopéva Kot dtakpivovtal
7O éva amd T0 AALO.

Ta avtikeipeva ovTd, TOL amoTeAoHV T0 GUVOAO, ovoudlovtal oTotyeio 1 LEAN
TOV GLUVOAOV.

2Xoq1I10

‘Eva oOvolo mpémel va givar, 6mmg cuvnbilovpe va AEpE, «OADG OPIGUEVO».
Avto onpaivel 6tL Ta oTOLXElD TOL UTOPOVV Vo, ovayvopilovTol Pe G1yovpld.
Mo mopdaderypo dev pmopovue va LAGLE Y10, TO GOVOAO TOV UEYAAWDV TPOYLLO-
TIKOV aplfpmv. Avtd dev gival ouvolo, e ™ podnuotikny évvolo Tov O6pov,
1011 dev LVIAPYEL Kavdvag Tov va kabopilel av Evag Tpayuatikoc aplOuog &i-
val M 0ev  gival peydrog. Av dpumc Be@pnCOVE TOVE TPAYUATIKOVG OplOovg
7ov givan peyaAvtepot tov 1000000 161e ovtoi omotelovv GOVOAO.

TI'o va ovpforicovpe éva cvvoro oto MaOnpotikd, ¥pnoILOTolovUE Vol oo
To. kKepohaio ypappata tov EAANvVikKod 1 Tov Aotivikod aieafntov, eved yio
TO GTOLYELD TOV YPNOILOTOLOVUE TA, LIKPA YPAULATA avTtdV. ['a Tapdderypa:
v ue N ocvpforiovpe t0 6OVOLO TOV QUGIKOV aplOudV,

e Z 1o cOVOAO T®V akepaimv aploumv,

ue Q 1o ovvoro TV pNTOV OPOUGY Kal

ASENEN

pe R to ocOVOLO TOV TPAYUOTIKOV APOUdV.
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Ta ovufoia € ka1 ¢
Mo va dnidcovpe 6T1 To X elval oToryeio Tov GLVOAOL A, Ypdoovpe Xe A Kot
dwfalovpe «to X avnkel 6To A», Evd Yoo vo, SNAMGOVUE OTL TO X dgV gival
otoyeio Tov cuvOAoL A ypapovpe X¢ A kot dtoPdlovpe «to X dev avnKeL 6TO
A». I'a mapaderypa

3

EEN, SEQ, 2e7, \/Eeé@, J2 eR x1n.

Hapaoctacy Lvvéiov
TINo va mopactioovpe €va GOVOLO YPNGILOTOOVUE GLVIHB®E £vav amd TOVG
TOPUKAT® TPOTOVG:

a) Otav divovtal 6Aa to otoryeio Tov kat eivar Aiyo og TAn00g, T0TE Ypdpovpe

To otolyeio avtd peTaly dvo aykiotpov, yopiloviag ta pe to koupa. Etot

.., 0V TO 6GOVOAO A £xel ®G oTolyEla TOVG aplBpovg 2, 4xon 6, yphpovpe:
A={2, 4, Q

IToAMEC QOpEC YPNOILOTOLOVUE EVaY TOPOUOL0 GUUPOAGUO KOl Yo GOVOAL
7oL €Y0ovV TOAAG M dmelpa oTol e, YPAPOVTOG HePKE LOVo amd avTA Kol o-
TOCIOTMVTOG TA VIOAOLTO, OPKEL vVa VoL GaPEC Tolo Eival avTd TOL TOPAAET-
nmovtol. 'Etol yio mapdderypa to chvoro B tov akepaiov and 1o 1 péxpt to
100cvuporiletar mg e€ng

B={1 2, 3, ..., 10F,

eV T0 GOUVOLO TOV KAOGUAT®V TNG LOPONG — , OTOV Vv BETIKOC aKEPOLOC, GVL-
\Y

r=11,2, 12
2 3 4

O Tapamdve TPOTOG TAPAGTACTC EVOS GLUVOLOV AEYETAL «TOPACTACT] TOV GL-
VOAOVL LE aVAYPAPT] TOV GTOLYEI®V TOL».

BoAiletar o¢ e&n¢:

B) Av and to 6hVoro TV TpaypaTikOV aplbudy emdéEovue ekeivovg mov é-
YOUV TNV W10TNTA Vo gival Betikol, TOTE PTIAYXVOVUE TO GUVOAD TOV DETIKOV
TPOYLATIKOV aplOu®Vv, To omoio cvpfoiiletal pe:

{xeR]| x>0}
Kot orapaletar «To ovvoro twv Xe R, 6mov X > 0».

Opoimg To 6UVOLO TOV APTIOV akepainv cupuporileTat

{X € Z| X dpnog}
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T'evikd, av and éva chvoro Q emidéyovpe ekeiva Ta ototyeia Tov, TOL EYoVV
po optopévn wotra I, tote @TId)vovuEe €va vEéo cbVOAO Tov cLUPBoAileTan
pe:

{X € Q| X €xeL TNV 110TNT0 I}
Kot oraPaletar «To ovvoro Twv Xe Q, 6mov X &xet TV 1d1OTNTA [».

O Tapamdve TPOTOG TaPAGTACTC EVOS GLUVOLOV AEYETAL «TOPACTACT] TOV GL-
VOLOU e TEPLYPUPN TOV GTOLXEIWV TOU».

Toa cvvola
Ag Bewpnoovpe Tdpa To GOVOAQL:

A={1,2 xm B={xeR|(x-1)(x-2)=0}
Enedn o1 Moeig ¢ e€icwong (X—1)(x—2)= 0 eivor ot apbpoi 1 kat 2, To

ovuvolo B €yel ta idwo axpipdg ototyeio Ue To A. Tg 0TV TNV TEPITTOON Aé-
pe 6tL Ta cvhvora A kat B givat ioa.

Tevikd

Abvo cOvora A kot B Aéyovtal iea, dtav £xovv ta idta akplpdg ototyeia.

Me Ao Aoyra

«Avo oOvora A kor B Aéyovtal ica, 0Tav kdOe cToyEio TOV A givanl Kot 6TOL-
x€to Tov B kon avtiotpo@omc kd0s oToryeio Tov B gival ko otorysio Tov A».
v mepinton avt) ypdpovpe A=B.

Yrmoovvoia cvvolov
Ag Bsmpnicovpe Ta GHVOAQ

A={1,2,3,..,1p «xam  B={1,2,3,..,100
ITapatnpovpe 6TL KAOBe oTOLYEIO0 TOL CLVOLOVL A €lval KOl GTOLEID TOV CLVO-
Aov B. Ztnv mepintoon avt Aéue 611 10 A givarl vmochvoro Tov B.

Tevikd

‘Eva cbvoro A Aéyetor vwocvvoro voc cuvorov B, 6toav kdbe otoryeio
Tov A gtvar kat ototyeio tov B.

v mepintoon avti ypaeovpe AcB.
Aleceg ouvETELEG TOV OPIGLOD givatl ot
i) A c A, yia kabe oOvoro A.

ii) Av AcB kot BcTI',t6te AcT.
iii) Av AcB ka1t BC A, t6t1¢ A=B.
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To Kevo ovvoio

Ag avalnmoovpe ta atoryeia Tov GuvoAoL A = {X eR ‘ X = —1} . Etvon pavepd
oTL TéTo10. GTOLYKElD dEV VIAPYOLY, 0o N eicwon X =—1 eivar adHvatn 6TO
R. To ovvoro avtd, mov dev éyel kavéva otoyeio, Aéyetal KEVE 6OvVoro kot
ovpuPoriletor pe G N {}.

Anhadn:

Kevo 6vodro ivol o 6OVoAo ov dev €xEL GTOLYE L.

Agybuaote 6T T0 KEVO GUVOAO €ival VTTOGHVOAD KABE GLVOLOVL.

Awaypappara Nenn

Mo €mOTTIKY TOPOVGINGT T®V GUVOA®Y Kol TOV UETAED TOVG GYECEMV YIVETOL

pe ta daypdupoto Venn.

e Kd&Be gopd mov epyaldpacte pe cOVOAQ, Ta cOVOAa avtd Bempovvtal
VTOGHVOAL €VOG GLVOLOV TTov AéyeTol Pacikd 6vvoro kal cupuPoAileTot
pe Q. ' Tapaderypa, to cvvoro N, Z ko1 Q, givor vrosHvora tov Pa-

61koD cvvorov Q=R .

To Bacikd cvvoro cvuPoriletot pe 10 ecmTE- 2

plkd €vog opBoywviov, eved kdBe vrocHvoro
evog Pooikod GLVOLOL TOPIGTAVETOL HE TO A
E0MTEPIKO UI0G KAEIOTNG KAUTUANG TTOL TE-
plEyeTal 6TO E6MTEPIKO TOV opbHoymviov.

e Av AcB, 106t¢ 10 A TOPIGTAVETOL UE TO 0
EOMTEPIKO MOG KAEWOTNG KOUTOANG 7OV B
TMEPLEYETOL OTO ECMTEPIKO TNG KAEIGTNG
KOUTOANG TOV TOPLoTAVEL TO B.

Ilpdéeig pe ovvoia
Botw Q={1,2,3,...,10 éva Bacikd 6hHvoro kat 500 VTOGHVOAL TOVL:

A={1,234 ko B={34,58§.

e To ovvolo {1,2,3,4,5,@5, OV €YEL OG OTOLYEIN TOL KOVA KOl TO U1 KOWA

otoyeia tov A kot B, dniadn 1o cvvoro TV GTOoLEI®V TOV  TTOV OVN-
KOLV TOVAGYIoTOV € éva amd To. A ko1 B Aéyetan évmon tov cuvodlov A
kot B.
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Tevika:

"Evooen dvo vrocuvorlov A, B evoc fact-
KOO ovvoAlov Q Aéyetonl 10 GUVOAO TOV
otoleiov Tov  TOV OVAKOLV TOVAGYL-
otov o€ éva amd To ovvolo A kol B kot
ovpPorileTon pe AUB.

AnAodn givat:
AuB={XeQ|XeAf] XeB}

e To ovvolo {3, 4} oL €yl o¢ otolyeio To Kowd povo ototyeio Tov A kal B

Aéyetal Toun Tov A kot B.

Tevika:

Top) 600 vrocvvormv A, B evog Pacikon
ovvOAoL Q AgyeTon TO GUVOAO TMV GTOL-
yelov Tov Q oV avNKOLY Kol 6TA dVO GV-
voia A, B kot ovpporiCeton pe ANB A B

AnAhadn eivot:
AmB:{XeQ| X €A kK XeB}

2V mepintwon mov d0o cOvoAra A Kal B dev £xovv kowd ototyeia, dnAa-
oM otav ANB=, ta d00 cvvora Aéyovtal EEva petald Toug.

e To ovvoro {5,6,7,8,9,1@ oL £Yel ¢ oTolyein To oToEia Tov Q MOV

dev avinKovy 610 A, AEYETOL CLUTANP®LUE TOL GLVOAOL A.

Tevika:

Yopainpope evog vwocuvolov A €VOG A
Bacikov cvvorov Q Aéyetar to GHVOAO
TV oTolyelmV TOL L TOL JEV OVAKOLV GTO
A xor copPorileTon pe A'.

AnAhodn ivot:

A'={XGQ|XEA}
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EPQTHXEIY KATANOHXHXY

1. 2tovg TopaKAT® TIVOKEG VO CUUTANPOCETE e To cOUforo “ v exeiva To Te-

TPOyOVAKLL TOV 0TolV 0 avTicToryog aplids aviKel 6TO OVTIGTOLYO GOVOAO.
2. g ovopdaovrar ot apiBpoi yio Tovg 0moiovg £xovv cuuTAnpwbEi To TETPOry®-
vakio pévo g teAevLTaiag YPOLLUNS;
3. Na ypnowonomoete o dtaypappoto tov Vennylo vo TopacTieETE TG d1050-
yicég oyéoeig eykheopod tov cuvorov N, Z, Q kot R kot va tomobetroete

péca oe antd Toug aptdovg avTovc.

13 - | 20
-3,5 0 J10 = | 23| T J1o0 | -5

eN

e

€eQ

eR

Ye KoOgpid amo TIC TOPUKATO EPOTNGELS VO COUTANPDOCETE TIS LGOTNTES.

1. Av A={X € N| XO10pETNG TOV 16} Kot B={X € N| X310pETNG TOV 24} ,TOTE:

2.  Ag feopnoovue @g Pacikd cvvoro T0 GHVOAO Q TOV YPOUUAT®OV TOV
EAMNVIKOD 0AQAPNTOV KAl TO VTOGVVOAHL TOV
A={X € Q| X(pcovﬁsv} kot  B= {X € Q| Xm’)uq)oovo} .

Tore:

Ye KaOegpid amwod TIC TUAPUKATO EPAOTIGELS Vo fAAeTE 6€ KUKAO TIS 6OGTEG
OTAVTI|GELS.
1. ’Eot® 600 ovvora A kat B. Tote:

o) AcAnB p) BcAnB y) AnBcA 38 AnBcB
2. ‘Eoto §vo covora A kor B. Tore:

@) ACAUB ) AUBcB y) AUBcA §) AUBCB

. X€g KaOgpa amo TIg TAPOKATO EPMOTNOELS VU CUUTANPACETE TIS LGOTTEC.

1. ’'Ecto Q éva Bacwkod cbvoro, & 10 keVO cOvoro kat A < Q .Torte:
a) D' =.... B) Q =.... v (A) =.....
2. 'Eoto A cB.Tote




