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ApIBuNoIua ZuvoAd

O ZUVOAO MENEPACHEVO AV EXEI NENEPATHEVO
nANGIkKO aplBuo, SIaPpOPETIKA ANEIPO.
0 Cantor, 1873: Zuykpion HEYEBwWYV ANEIPWYV CUVOAWV.
O IocapiBua cuvoAa A kal B:
B Ynapxel 1 1 kai EI’II ouvaanon (avTioToixia) f: A — B.

Ynapxel F peTa&u oToixeiwv A Kal gToixeinv B.
I'Ix{1234}{ABFA} (1, A), (2, B), (3, ), (4, A).

O MNenepaocHEVO GUVOAO A:
B JoapiBuo Ttou {1, ..., 0}, yia kanoio puaiko n = 1,
To n €ival o nAnBikoc apiBuoc Tou cuvo)\ou A.

O ApIOHMNRCINO CUVOAO A: 10 Jp10
B YndapXel TEAEIO Taiplacpa oToIXeiwv A JE pUOIKOUC aplBpouc.
Me {1, ..., |A|} av A nenepacpevo, ye N av A aneipo.
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ApIBuNoIua ZuvoAd

O Aiadikacia (an)api®pnong oToIXEiwV OuVvoAou A: ?

B E&csAiooeTal oc dlakpiTa P 1 2, 3

KaBe BAua anapiBuei €

I %custKplpsvo JTOIXEIO ana;
OUYKEKPIUEVO (MeEnEpAcueEvVo) BAua.

O ApiBunoipgo ouvoAo av enidexeral piac diadikaoiac anapibpunonc.

O MNapadeiypaTa apiBunoigwy CUVOAWV:
B >uvoAo BeTikwv Cuywv apibuwyv: apiBuoc i ato Bnua i/2, n (i) = i/2.
1 oavi=0
B >0volo akepaiwv apiBuwv: f(i) =< 22+ 1 av ¢ Bemndg
2|z| av i agvnrmég

[M.x. evwon k aneipwv (Eevwv peTa&u Touc) ouvoAwv: {1, ..., k} x N
f,5))=jk+i,t€{1,...,k},j €N
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Ap1Bunoiga ZuvoAa

O MapadeiypaTa apliOunoigwy OUVOAWV:
B 'Evwon apiOunoiya ansipou nAnbouc
apliOunoiywyv ocuvoilwy, n.X. NxN

FG,5) = 3G+ 5)* + 3i + 4]

A
{4} x N o o o o
{3} x N ® ® ®
{2} xN @ o L
) (A NN 2,3 2.4
{I} xN @ A ()
UGN (W) (1,4)
{0} x N @— >
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(Mn-)Ap1Bunoiua ZuvoAad

O AAAa napadeiypaTta apiOunoigwy CUVOAWYV:
B >UvoAo pnTwV (KAAopaTikwV) apipwyv Q
O [Mapopola pe o NxN.
B >UvoAo cupBoAocsipwy (NenEpacUevoU, aAAd aneplopioTou,
HMAKOUC) ME ypappaTa TS EAANVIKNC YAwooac.
O Ae€ikoypagikn oiataén.
O Ynapyxouv pn-apiOunoipa cuvoAd;
B [lpaypaTikoi apiBuoi R, diaoTnuata npaypatikwy, n.x. [0, 1].
B AuvapoouvoAa (apiBunoiua) ansipwv cuvoAwy, n.x. 2N,
O Mwc anodeikVUOUME OTI Evad OUVOAO €ival un-apiOunaoiuo;
B Cantor: anodsIKTIKN TEXVIKN TNC diaywvionoinong 1o 1891.
B >nNUavTIKOTATEC Epappoyec, HETa&EU aAAwVv oTn Oswpia
YnoAoylopgou kKal otnv YnoAoyioTikn MNoAunAokoTnTa.
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Mn-ApiBunoiua ZuvoAa

O To 2N gival yn-apiBunaoipo.
B 'Fotw omi 2N api®pnoipgo, apa toapibpuo tou N.
B ‘Apa undpxel avTioTolxia HeAwv Tou 2N pe guoikouc oto N.
B Me Baon autnh, anapiBpoupe Sy, Sy, S5, S

<

OAa Ta unNoouvoAd QUOIKWYV / OTOIXEICI Tou 2N,
B 'EoTw TO OUVOAO PUOIKWV | & | : | S
B >c noia Beon eg@aviletal To D O‘rr]v anapiéunon;
O D=S,vylaTi 0 avhkel povo o eva ano 1a D kai S,,.
O ¥m, D=S_ yiaTti m avikel yovo o€ eva ano 1a D kai S
Ta D kai S, «dla@wvouv>» OTO 0‘r0|xs|o m.
B Arono: 10D 6sv spcpawCsTal -

-

ml

AlakpiTa MaénuaTtika (Avoign 2020) Mn-ApiBunoipga ZUvoAa, Alaywvionoinon 6



Dimitris Fotakis


Dimitris Fotakis


Dimitris Fotakis


Dimitris Fotakis


Dimitris Fotakis



Alaywvionoinon

O ‘'EoTtw apiBunoipgo cuvoAo A kai (dipeAnc oxeon) RC A x A

B ApiBunoigo: Bewpoupe oTi A = {a,, a5, a3, ...

g

O TakaBe a, € A, ypapun k Tng R: R(ag) = {a; € A : (ax,a) € R}
O ZupnAnpwpa diaywviou D = {a; € A: (a;,a,;) € R}
O D €ival d1aopeTIKO ano kKabes ypauun k.

®m  Ailagpepel ano R(a,) oto a,, ano R(a,) oTo a,, KOK.

a, | a, | a; | a,| as

n‘
R(a, )\ X X X
R(az )_\ X | X

\V
N
=N

R(Gq) = {al,a3,a5}
R(az) = {as, a4,a5}
R(as) = {az, as)

R(a4) = {01, a4,05}

R(a;) \L/ R(as) = {az,a3}
R(a,)| x \\x D = {ay,a3,as}
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YnoBeon ToOU ZUVEXOUC

O Cantor diaTunwoe kKai npoonabnoe va anodei&el
TNV YnoBeon Tou Zuvexouc (Continuum Hypothesis):

B Aev undapxel ouvoAo Pe NAnBIKO apiBuo avc'lpso__

O Godel (1937) €dei&e oT1 unoBeon ival ocupBaTn e Ta a&lwpaTta
TNC ouvoAoBewpiac (apa dev unapxel avrinapadsiyua).

O Cohen (1963) €dci&e 0TI Apvnon TNC unoBeonc sival cuuBaTn HE
Ta a&iwpaTta Tnc cuvoAloBewpiac (apa dev unapxel anodeign).

O YnoBeon Tou Zuvexouc Oev UMOpPEl oUTE va anodelxOel
oUTE va katapplpOei!
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Mn YnoAoyioiuoTnTa

O nMpoBAnpa TeppaTtiopou (Halting Problem):

O A. Turing: MNpoBAnua TepuaTiopyou dev €ival ENIAUCIHO.

O ©.d0.0. 6ev unapyel npoypappa T nou pe eicodo npoypaupua Il
kKal oedopeva A, anogaoilel av MN(A) TepuaTilel.
B [1(A): ekTeAeon npoypappaToc M pe €icodo apxeio dedopevwy A.
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Mn YnoAoyioiuoTnTa

O ‘Eotw npoypappa T: T(M, A) = NAI avv M(A) TepuaTilel.
B [Ipoypappa I kai dedopeva A divovTtal oto T wC apxeia
1 (apxeio o yYAwoaoa C) kai A (onolodnNnoTe apXeio KEIJEVOU).
B Asdopeva pnopei apxeio o yAwooa C, kal apxeio neprypagnc .
T(N, M): eAeyxer av M(N) TepuaTilel.

O OpiCoupe npoypaupua D pe eicodo ekteAeoipo apxeio M, D(M):
B D(N) reppaTider avv MN(MN) dev Tepuarilel.

OO0 Ti napayel n kAnon D(D);
B Av D(D) tepparilel, T(D, D) = NAI, kai D(D) 0&v Tepparilel!
B Av D(D) dev tepparilel, T(D, D) = OXI, kai D(D) Teppariler!

O AvTigpaon, apa dev unapxel TETOI0 Npoypappal
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Alaywvionoinon

O Mpoypappata (apxeia os C) €ival apiBunoiua:
m [11, N2, N3, ... yila anapibuynon Touc.

O ‘Eortw OTI unapyel npoypappa T nou yia npoypappata M, M,
T(M;, M) = NAL avv M(T1;) TeppaTiCel.
m [lpoypappa D nou VI, D(M,) Teppariler avv M(M.) dgv TepuaTilel.
B D eup@avileral ornv anapibunon: (D, M) € H avv (I, M) ¢ H.

O 3>xeonH: (O, N;) e H

avv M(M;) Tepparicel. My | My | M3 | My D.

m (D, D) avnkel otnVv H; m, | T | A | A|T T

| T | A | A | T A

M| A | T | A | A T

M| T | A | T | T T
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Napado&o Tou Russell

O >uvoAa nou opilovTal UE Baon XapakTnpIoTIKN 1010TNTd
OTOIXEIWV TOUC Kal Xwpic avagopda oc oupnav U.
[0 S nepiexel ouvoAa nou OgvV €ival OTOIXEIQ TOU EQUTOU TOUC.
S = {A oivoho: A & A}

B KaTtd kavova, ouvoAa 8&ev €ival OToIXEIa TOU EaUTOU TOUC,
n.x. N 0gv €ival akepaloc, avlpwnoTnTa Ogv €ival avBpwnoc.

B AAAG n.X. ouvoAo 10wV unopei va BewpnBei 10&a.

Eival To S oToixeio Tou eautou Tou; AnA. S € S;

B AvS eSS, 170TeS ¢ S.AvS ¢ S, 70Te S € S. AvTipaon!
Ynapxel kKoupeac o€ Xwplo nou Eupilel onolovdnnoTe dev
EupileTal povoc Tou.

B S(x, y): «x Eupitary».  J2Vy(S(z,y) © =S(y,y))
B Mn ikavonoinoign dnAwon! (Moioc Eupilel Tov KOUpPEQ;)
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Napado&o Tou Russel

O Avaykn via a&iopaTikn 6epgeAimon TNG Oswpiac ZuvoAwyv

Kal Twv MadnuaTikwv.

B >nuavTikec avakaAuyeic kal enidpaon otn (HabnuaTikn) oKeyn.
O OpIoNOC OUVOAOU UE XapaKTNPIOTIKN 1010TNTA avapEPETAl OE

ouUYKeKpIgevo cupnav U.

S={AcU:A&A}
B AvSeS, 10TES ¢ S.
B AvS ¢S, 170TeES¢UNSeS.ApasS ¢ S.
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