EDRDAI'QI'IKO KEDPAAAIO

E.1 TO AEZIAOI'IO THX AOI'IKHXY

21 mapdypaeo avtn Ba yvopicovpe pepikég Bacikég Evvoleg g AOYIKNC, TIG
omoigg Oa YPNOLOTOMGOVUE GTN GUVEYELN, OOV OVTO KPIVETAL AVaYKOio, Yid
TN caQEaTEPT SOTOTOON LOONUATIKOV EVVOLDV, TPOTAGEMY KTA.

Ta mopadeiypota Tov o }PNOILOTOICOVUE AVAPEPOVTAL GE EVVOLEG KOl 1310~
TNTEG MOV €lval YVOOTEG 0o To ['vpuvaacto.

H cvveraywyn
Ag Bempnoovpe 000 TpayuaTIKovg aplpovg a xar S . Eival yvootd ot
Av o1 apiQuoi akor f eival iool, T0Te Ko T0. TETPAYWVE TOVS Ba eivou ioa.
Avto onpoaivel ot
Av 0 16x0p1oUdS « o= B » eivor alndig, T6te Kou 0 1oYvpLoUcS « o’ = By
Qo eivar alnong.
I' avtd Aépe OTL O 1OYVPIOUOC «a =L » GUVETAYETOL TOV IGYVPIGUO
«o’ =B » kar ypaoovps: a=pf=a’ =f.

Tevika:

Av P ka1 Q givarl 800 toyvpiopoi, t€tolol mote, otav aindeder o P va
aAnBevel kat o O, toTE AépE OTL 0 P cuvemdyeTor Tov O Kol YpAQOLLLE

P=0.

O woyvpopods « P = 0 » Aéyeton oovemaymyn Ko moArés @opés duPaletar
«av P, tote O». O P Aéyeton vmobson G GUVETAYOYNG €vd 0 O Aéyetal

counépacua avthc’.

(1) Zmv xabnpepwn mpdén, cvvnbme, dev YPNCILOTOLOVUE GUVETOYMYES Le WeLdN vdbeon.
AALG ko M padnpoTikn emiotun dgv €yl avaykn t€totov €idovg cuvenaywymv. Oumc, yio
TEYVIKOVG AOYOVS TOV GUVOEOVTOL UE TNV EVKOALD TNG EKPpacmg padnuatikdv {ntnudrtov,
0o vioBetcovpe ™ oduPacn 6t N cvveray®Y « P = O » va glval aindng kol otnv mepi-
nTOon mov 1 vedbeon P eivar yevdnc. 'Etol,  ovveraymyn « P = O » gival yeudng, povo
otov 1 vdbeon P elvarl aAndng kot o cvunépaocpa Q eival yevdég Kat aAndng oe kabe G-
An mepintoon. Ex mpotg dyewg n oduPacn avt) eaivetar mepiepyn, arldd oto mAaiclo
oV TapovTog PiPpriov dev pmopovv va eEnyndodv ot AdyolL Tov 0dNYNGAV GE QLTH.
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H 1600vvauia 1 o1ming ocoveraywyn

Ag Bempnoovpe TG YVOOTEG pag omd To ['vuvacio cuvenaywyEc:

a=p=a’ =p’ (1)
Kot

a=f=a+y=pF+y (2),
7OV 1Y HOVV Y10, OGAOVG TOVE TPAYUATIKOVS o, [ KoL 7.
ITapatnpovpe O6TL:
v Tty Tpdn cvvenaywyn, dev 1ydeL T0 avtioTpo@o. AnAadn dev toybdel

N GLVETAY®YN =p=a=p Yo GAOVG TOVG TPAYUATIKOVG aplOuos o
Kat £, agod yio mopdderypa givan (—3)2 =3%,evb —3#3.

v Tt devtepn, Ou®C, cuvenaymyn 1oydeL Kol TO aviicTpo@o. Anladn yia
OOV TOVC TPAYUATIKOVS aptOpovC a, f, ¥ 1oYDEL KOL 1] GUVETAY®YN:
aty=p+y=a=p

'V’ avtd Aéue 6T1 01 30O 1oYVPIGUOTL Eival 1G0SVVAUOL KOl YPAPOVLLE:
a=f<a+y=F+y.

Tevika

Av P xa1Q egivol 000 16YLPIGHOL, TETOL0L OGTE, OTOV aAnbevel o P, va

aAnBevet kot 0 O ko 6Tov aAnbevel o O, va ainbevel kot o P, tote Aépe
0TL 0 P ovvemayetor tov @ Kol OVTIGTPOQOG 1), aAM®DG, 0TL 0 P gival

16000vapog pue tov O kot ypaeoovpe P < Q.

O woyvplopdc « P < 0 » Aéyetan 1oodvvopia kot apketéc eopéc drafdaleton

«P av ka1 povo av O».

O ovvoeouog «ipy

I'vopilovpue otu
To yvéuevo dvo mpayuatiadv opiBunv o Kol f eivar ico pue to unoév, av
Kol UOvo av évog ToVAGYIoTOV amd Tovs aplfuods a kol B eivar ioog ue
70 UNOEV.

IMo va dnidoovpe 6tL évag ToLVAAYIGTOV 0d Tovg a kol S givol icog pe o

unodév, ypdoovpe a =0 1 f=0."Etot, &govue v 1codvvapio

a-f=0=0=01n =0

T'evikd
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Av P ka1 Q eival d0o toyvpiopoi, T0te 0 oyvptopndc P 1 @ ainbevel poévo

OTNV TEPIMTOON TOL £VOG TOVAGYIGTOV OO TOVG dVO IGYVPLGLOVE AANOEVEL.

O oyvplopog «P N O» Aéyetar dtaevén tov P kot Q0.

(x2 —x)(x2 —1) =0

aAn0evet, av Kot HOVo av EVaC TOLAGYIGTOV OO TOVC TAPAYOVTEC X° —X KOl

Mo mapaderypa n e&icoon

x” —1 givat icog pe to pndév, dnhadn, av kot pdvo av woydel n Sidlevén:
X -x=0 N x*=1=0.
[Mapatnpodpue €dd O6TL:
v Tw x=1 aAnbevovv kat ot dvo e€lodoelc, evid
v Tw x=0 oinbedel povo n mpdt Koty x =—1 aAnbgder povo n debre-
pN.

O 6Vvoeouog «kar

I'vopilovpe ot
«To y1vouevo d6vo mpoyuotik@v apifudv a xalf eivor 616popo 0o unde-
VOG, av KOI HOVOV av Kal o1 000 apiBuol o Kou f ivor d1apopol Tov unde-

VoG,

INo va dnhdcovpe 6t Ko o1 d00 aptdpoi o kol f eival d1Geopotl Tov undevog
ypapovue
o#=0 xou f#0
‘Etot, éxovpe v 1coduvopio
o-f#0 a0k f#0

Tevika

Av P xor Q eival 600 1oyvpiopoi, 10te 0 WYLPIopoc P kar Q@ ainbedet

HOVO GTNV TEPIMTOGT TOV KOl 01 SVO 1oYVPLGHOL aANBELOVV.

O oyvpiopog «P kar O» Aéyetar o0levén tov Pxot Q.
IMo Tapddetypa, o 16YLVPIGUAC
x(x—1)=0 xou (x—I)(x+1)=0

oAnBevel yio ekeiva Ta x yia To omoia aAnBevovy Kot o1 dvo e&lomoelc, dnAo-
Myw x=1.
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EPQTHXYEIY KATANOHXHXY
L. Ye KoOgpud omd TIC TUPUKATO TEPLTTOGELS VO, KUKAMGETE TO YPOUNO
A, oy 0 wyupopog givar aindfc Yo 0A0Vg TOVG TPAYRATIKOVS a.PLO-
Rovg a Ko f. Al0.QopeETIKE VO KVKAAGETE TO Yphpupo P.

1. a*=9=a=3 A Y

2. =asa=1 A ¥

3. a#ta=a#l A Y

4. az2ca 24 A Y

5. a>2=a> >4 A Y

6. a<2=a’ <4 A ¥

7. a’<d=a<2 A ¥

8. @ >4=a>2 A ¥

9. a<2xu f<3=a-f<6 A Y
II. Na avrietolyyicete KOOEVA A6 TOVG LIGYVPLOROVS TS OPAdAS A™ pe TOV

16000vap6 TOV W6YVPLoNd amd T opada B'.

A" OMAAA B° OMAAA
1 x(x—2)=0 A x#0 ko x#2
2 x(x—2)¢0 B x=2
3 x'=4 r x=—21Mfx=2
4 ¥’ =4k x<0 A x=0
5 x(x=2)=0 o x(x—1)=0 E x=01x=2
6 x* =4 ko x>0 Z x=-2
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E.2 YYNOAA

H évvoia tov covoiov

[MoAdol avBpwmor cuvnbifovv vo cLAAEYOLV SLaQOPO. TPAYUOTE, OTTWOG T.X.
ypoappatoéonue, voptouata, mivakeg Loypapikng, spnuepideg, Pipiia kti. Ot
TEPLGOOTEPOL GVAAEKTEG TAEIVOUODV TIG GLAAOYEC TOVLG GE KOTNYOPIES, T.X.
CYPOUUATOCTLO TTOV TPOEPYOVTAL OO TNV 110 YOPO», KVOUGUATO TOV TEPO-
GUEVOL QLADVOY, KTIVOKES TNG AVAYEVVIONG» KTA.

Eniong and apyototdtev ypdévav ot avlpwmol evolapépdnkay yio Tovg aplod-
HovG Kal Tovg Tavouncay o€ Katnyopieg, OTMC eival m.y. «ot dptiot opio-
poi», «ot TpMTOL 0PlOUo» KTA.

YVAAOYEG 1 KaTNYOpileg OTMG Ol TOPATAV® 1| OKOWUT OUASEG OVTIKEIUEV®V, O-
HOEWDOV 1 OYL, TOV UTOPOVUE UE KATO0 TPOTO va Ta Eeywpicovpe, ovopalo-
vtol oto. MoOnuotiké evvolra.

ZOUQ®OVA PE TOV PeYdAo pabnuatikd Cantor:

Yovoro eival KGOe GLALOYYT OVTIKELEVOV, TOL TPOEPYOVIAL OTO TNV
eumelpio pag N TN dlavonen pog, eivol KaAd optopéva Kot dlokpivovtot
70 éva amd To GAAO.

Ta avtikeipeva avtd, TOL amoTeEA0HV TO0 GUVOLO, ovoudlovtol oTtotyeio N WEAN
TOVL GLVOAOV.

2X0A1I10

‘Eva o0volo mpémel va gival, 0nwg cuvnbifovpe va AEUE, «KOADSG OPLGUEVOY.
Avto onuaivel 6t To GTOLYXEID TOL UTOPOVV Vo avayvopilovtol Ue Gryovpld.
INo mapdderypo 6ev umopod e v PAGLE Y100 TO GOVOAO TOV LEYAA®V TPOY L0~
TIK®OV aplOpmv. Avtd dev gival 6OVoro, e T HOONUOTIK) €vvola TOv Opov,
O10TL 0V LITAPYEL KOVOVOC OV Vo Kabopilel av évag Tpaypatikdg aptuog &i-
val 1 0ev  gival peydroc. Av dpmg BempCOVUE TOVE TPAYUATIKOVG 0PLOUOVG
mov givor peyarvtepot tov 1000000, téte avToi amoteAOVV GHVOAO.

IMo va cvpporicovpe éva ovvoro ota Mabnuatikd, ypnoipnorotobue Eva, ard
Ta Kepodaia ypdppata tov EAAnvikod 11 tov Aativikod aAeaprntov, eve yio
TO. GTOLYELD TOV YPNGULOTOLOVUE TO LKPA Ypaupata avtdv. ['o Tapaderyua:
v ue N ovpforiCovpe 10 6HVOLO TOV QUGIKOV aplOudV,

v ue Z 1o chvoro ToVv akepainv aptudv,

v ue Q 10 60voro TV pNTOV 0plOUdY Kot

v ue R 10 60VOLO TOV TPAYHOTIKOV 0plOUdV.
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Ta ovufolia € Ko &
IMo va dnAdcovpe 6TL To X €ival 6ToLXEl0 TOL GLVOAOL A, Ypdpovpue x € A Kot
dafalovpe «to x aviKel 6To A», VD Y100 vo ONAD®GOVUE OTL TO X OeV gival
ototyelo Tov cuvOAoL A ypagovpe x ¢ A kal dtafalovpe «To x dev AVIKEL GTO
Ax». I'a Tapaderypa

3

geEN, %e@, 2eZ, \/EEQ, J2 eR K1

Ilapadoracy covéiov
TI'o va mopactmoovpe €va cOVOAO YPNGILOTOOVUE GVVIHB®G £vav amd TOVG
TOPOUKATO TPOTOVG;:

a) Otav divovtot Oha To ototyeia Tov Kot gival AMya og mAn00c, TOTE YphpovLe

To. otoryeio avtd petald dvo aykiotpwv, ympilovtag Ta pe 1o koOppa. ‘Etot

Y., 0V TO GOVOAO A €€l g oToLEla TOVg aplBpovg 2, 4 kot 6, Ypdpovpe:
A={2, 4, 6}

IToAMEG @OpEC ¥PNOLUOTOLOVUE EVaY TOPOUOL0 GUUPOAGHO KOl Yo GOVOAQ
7oV £Y0VV TOAAG M GEpO GTOLYELD, YPAPOVTUG HEPIKE LOVO amd QLTA KoL O-
TOGLOTMOVTOG TO VTOAOLTO, APKEL VO Elval GaQES TOlo €lval AVTA TOV TAPAAEL-
wovtat. ‘Etol yuo mapdderypa to cvvoro B tov akepaiov amd to 1 péypt to
100 cvpPorileton og e&ng

B={1, 2, 3, ..., 100},

, , 1
eV T0 GUVOLO TOV KAUOUAT®V TNG LOPPNS — , OTOVL Vv BETIKOG aKEPULOG, GULL-
v

S
2 3 4

O mapandve TpOTOC TOPACTACTG EVOC GUVOLOV AEYETAL «TAPAOTACN TOL GV-
VOOV LE AVAYPOPN TOV CTOLXEI®V TOLY.

BoAiletol og g€nc:

B) Av amd T0 cOVOAD TV TTPAYHATIKGOV aplOudv emAéEove ekelvoug mov é-
youv TNV W10TNTe vo gival Betikol, TOTE OTIAYVOVUE TO GUVOAD TOV BETIKMOV
TPAYLATIKOV aplOumvy, 1o omoio cvpPfoiileton pe:

{x € R| x> 0}

kot oropaletal «To ocvvoro twv xR, 6mov x> 0 ».

Opoing 10 6hvoro TV dptimv akepaiov coppforiletor

{x € Z| X dpnog}
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levikd, av amd éva odvoro Q emdéyovpue gkeivo o oTOLYEID TOV, TOV €YOVV
o optopévn wotnta I, tote eTidyvovpe éva véo obvoAo Tov cvpPoirileTan
pe:

{x € Q| x &xeL v 10T I}
ka1 drafalerar «To ovvoro tov x € Q, 6mov x €xet tnv WBOTTA ).

O mapandve TpOTOC TOPACTACTG EVOS GUVOLOV AEYETOL «TOUPACTAON TOV GVL-
VOAOL LLE TTEPLYPUPT] TOV GTOLYEI®Y TOVY.

Toa ovvoio
Ag Bempncovpe TOPO TO. GLVOAQL:

A={1,2} «xar B={xeR|(x-1)(x-2)=0|
Enedn ot Avoeig g e€icoong (x—1)(x—2)=0 eivar ot apBpoi 1 kot 2, to

ovvolo B €yxet ta 1010 akpifag otoryeia pe 1o A. Xe otV TNV TTEPITTOON Aé-
ue 6t ta cbvora A kot B givat ica.

Tevika

Avo oOvora A kot B Aéyovtal ica, dtav £xovv ta idta akplpdg ototyeia.

Me dAlo Aoy

«Av0 ovvora A ko B Aéyovtan ica, 6Tav KGO oToyeio Tov A gival Kol 6TOL-
x€io Tov B kon avtiotpdpoc kdOs oToryeio Tov B gival kon oTorygio Tov Ax».
v mepinton avtn ypapovue A=B.

Yroovvoia covoiov
Ag Bempnoovpe Ta GHVOLQ

A={1,2,3,..,15}  xa  B={1,2,3,..,100}
[Mapatnpodue 411 KGOe oTOLKEIO TOV GUVOAOL A &ival Kot G6TOlKElO TOV GUVO-
Aov B. Ztnv mepintoon avtm Aéue 611 10 A givar vtocHvoro tov B.

Tevika

‘Eva ovvolo A Aéyetal vmocvvoro €voc cuvorov B, otav kdbe otoryeio
Tov A givon kot ototyeio Tov B.

2V mepintoon avty ypdeovpe AcCB.
Aeceg GUVETELEC TOV OPIGHOD €ivat ot
i) A cC A, yio k60e sOvoro A.

ii) Av AcB ka1t BcT', t6te AcT.
iii) Av AcCB xat BC A, tote A=B.
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To kevo ovvoio

Ag avalnmoovue ta oTolyeia Tov GUVOAOL A = {x eR ‘ X’ = —1} . Etvar povepod
611 TéT010 GTOLYKEIN SEV LVIAPYOLY, APoD N Eicmon x” =—1 sivol addvorn 6TO
R. To odvoro awtd, mov dev &xel kavévo otolyeio, Aéyetol KEve 6vvoro Kat
ovuPorileton pe & N { }.

Anhadn:

Kevo civoro eival 10 6OVOLo TTov dev €Yl GTOLYELD.

Agyopoote 0TL T0 KEVO GHVOAO €ival VTOGHVOAD KAOE GLVOLOD.

Awaypouuotao Venn

Mo ETOTTIKN TOPOVGINGT) TV CUVOAMV Kol TV UETAED TOVG GYECEWV YiveTOL

ue to dtaypappato Venn.

e Kdabe @opd mov epyaldpocte pe oOVOAN, TO. GUVOAN avTd Bempovvial
vrochvora €vog cuvOLov Tov Aéyetal Pacikéd cvvoro kal cuufoAriletat
ue Q. I'o Topaderypa, ta cvvora N, Z kot Q, eivar vrocHvora tov Pa-

o1koV ocvvorov Q=R .

To Baocikd cvvoro cvopPoriletal Le 10 ecwTE- £

pKod evog opboywviov, evd kabe vwoovLVOAO
evog Pacikod ovVVOAOL TOPIGTAVETOL HE TO A
ECMTEPIKO HIOG KAEIGTNG KOUTOLANG TTOL TTE-
pLEYETAL 6TO E0MTEPIKO TOV opbHoymviov.

e Av AcCB, 1t0t€ T0 A TOPIGTAVETAL UE TO 0
E0MTEPIKO HIOG KAEIGTNG KOUTVANG TOV B
MEPLEYETOL OTO ECMTEPIKO TNG KAEIGTNG
KOUTOANG TOV TOPloTAVEL TO B.

Ilpaéeis ue cvvoia
"Eoto Q= {1,2,3,...,10} éva Bactkd ohHvoro kot 600 VTOGVVOAY TOV:

A={1,2,3,4} ku B={3,45,6}.

e To ovvolo {1,2,3,4,5,6}, OV €YEl WG OTOLYEIN TOL KOWVA KOl TO, U1 KOV

otoyeia Tov A kot B, oniadn to cvvoro TV oToyEiov Tov Q 1oV avi-
KoLV TOVAdYLoTOV G€ €va omd Ta A kot B Aéyetar évoon tov cuvolov A
kot B.
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Tevikd:

"Evoon dvo vtoocvvolov A, B evog fact-
KOO ocvvorlov Q Aéyetonl T0 GUVOAO TOV
otoyeiov tov Q TOV OVNKOLV TOLAYL-
oTOV G€ €va omo T cvvoia A kot B kat
ovuPorileton pe AUB.

AnAadn eivat:
AUB={xeQ|xeA 1 xeB}

e To ovvolro {3,4} oL £YE1 WG oToLElD TA KOWVA pLOvo ctotyeia Tov A kol B

Aéyetarl Topn Tov A kot B.

Tevika:

Topun dv0 vrocuvormv A, B evdg factkon
ouvolov Q AéyeTOl TO GUVOAO T®V GTOL-
yelov Tov Q oV AVNHKOLV Kol 6TO dVO GV-
vola A, B kot copPoriletar pe AN B A B

Aniadn giva:
AmB={er|xeAKm xeB}

YV mepinton mwov dvo cvvora A kot B dev éxovv kowd ctoyeia, dnia-
oM otav AnB=, ta 800 cbhvora Aéyovtal EEva petald toug.

° To ovvoro {5,6,7,8,9,10} oL £€Ye1 ®G oTolyeia ta otolyeio Tov L WOV

dev avnkovy 010 A, AEYETOL CLUTANP®LUO TOL GLVOAOL A.

T'evikd:

YopmMjpope evog VTocuVOAoL A €VOG A
Bactkod cvvorov Q Aéyetar TO GUVOAO
TOV 6TolYEI®V TOV L TOL 6EV AVIKOVV GTO
A xot ovpPorileTon pe A”.

AnAiadn| elvat:
A'={xeQ|xeA}
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EPQTHXYEIY KATANOHXHY

I. 1. ¥tovg mopaKdteo TIVOKEG Vo GUUTANPAOCETE UE TO GOUPOAO “ v eKeiva Ta Te-
TpayOVAKLL TOV 0TolmV 0 avTicToryog aplfpds aviKel 6To ovTiGTOrX0 GUVOAO.
2. IIog ovopdlovtar ot aptBpoi yia Tovg onoiovg £xovv cuuminpwdel Ta TeTpaym-
vakio povo g TEAELTALOG YPOLLUNAG;
3. Na ypnoonomoete ta dtaypappoto Tov Venn yo Vo TOPAGTIGETE TIG d10do-
yikéc oyéoelg eyrkieiopod Tov covolovN , Z, Q kor R kot va tonobetoete

péca og antd Toug apldpods avTovs.

13 - 20
-3,5 0 NiT) 5 T | 23 > Jioo | -5

eN

e

€Q

eR

II. X&xkoBegma amé TG TOPUKATO EPOTIGELS VO GUUTAPAGETE TIG LIGOTNTES.

1. Av A={x € N|x SL0p£TNG TOL 16} Kol B={x € N|x SL0PETNG TOL 24} ,TOTE:

2. Ag Beopnoovpe oc Bacikd 6OVOLO TO GVUVOAO Q TOV YPOUULATOV TOV
EAMANVIKOD aAQafNTOV Kol T VTOGVVOAL TOV

A={x € Q|x(pc0vﬁev} Ko B={x € Q|xcl’)u(pcovo} .

Tote:

III. X& kaOegpid amé TIC TUPUKAT® EPMOTIGELS VU PALETE 68 KUKAO TIG GMOTEG

ATOVTIGELG.
1. ’'Eoto dvo cvvola A kot B. Torte:

o) AcAnB B BcAnB y)AnBcA 8 AnBcB
2. ‘Ecto 800 covoro A ko B. Torte:

@) ACAUB ) AUBcCB y) AUBCA &) AUBCB

IV. Xe koBgmad amé TIig TOPUKATO EPOTIGELS VO CUUTANPAGETE TIS LGOTNTES.
1. Eoto Q éva Boacikd cvvoro, D 1o kevd cvvoro kot A < Q .Tote:

0) D'=..... B) Q' =..... v) (A) =....
2. ’‘Eotow AcB.Tote




