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AIMEANC ZXE0ON

O

AlateTayuevo Ceuyoc (a, B):

B AuUo avTikeigeva (ox1 kaTt’ avaykn O1apopeTIKA) o€ KabopIioPevn OcIpd.

B [evikeuon: diateTaypevn Tpiada (a, B, y), diateraypevn n-ada (ay, ..., a,).
KapTeolavo yivouevo A x B:

B AxB={(a,b):aeAkabeB}

B [evikeuon: A, x ... xA, = {(a;, ..., a,): a, e A;, ..., a, € A, }

AipeAnc oxeon R and ocuvoAo A oe ocuvoAo B: R c A x B.

B g oxeTileTtal pe B (otnv R): (a, B) € R.

B A={a B vrB={1,234 R=L(q,1),(q,4), (B 2), (B4, (Y, 1), (Y, 3)
B A @oitnTec, B pabnuara, R dnAwoeic padnuatwy.

B A unoywnoiol epyalouevol, B eTaipeiec, R aitnosic npéocAnync.

TpipeAnc oxeon R: Rc AxB xT.

n-peAng oxeon R: Rc A; x ... xA..
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Avanapaoraon

O Avanapaotaon digeAouc oxeonc R:
B >uvoAo: napaBeon dlaTeTayuevwy CEUYWV.
B Katnyopnua: xapaktnploTikn 1610TNTa oXETICOPMEVWY OTOIXEIWV.
B >uoxeTion: Boolean nivakac, kateuBuvopevo ypagnua.
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A={a, B v} B=11,2 3, 4},
R = {(GI 1)1 (CII 4)/ (BI 2)/ (BI 4)/ (YI 1)/ (Y/ 3)}
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>T0 1010 ZUVOAO

OO0 AigeAnc oxeon R oto cuvoAo A: R c A xA.
B >xeoeic yetadu apibuwyv (<, =, a diaipei B, ...),
avlpwnwy, oUVOAWY, KAM.
B [paopnua: kopupec oroixeia A, akun (a, B) dnAwvel (a, B) € R.
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[d10TNTEC AINEAWYV ZXECEWV

0 AvakAaoTikn: yia kabe a € A, (a, a) € R.
B >upnAnpwpevn dlaywvioc. 'OAEC OI KOPUPEC EXOUV aVaKUKAWON.
O >uppeTpikn: yia kabe (a, B) € R, exoupe (B, a) € R.
B SuppeTpia ¢ npoc diaywvio. Mn kaTteuBuvopevo ypapnua.
O AvTmiouppeTpikn: Av (a, B), (B, a) € R, Tote a = B.
B EkT0C dlaywviou, < 1 ano kabe (eUyoC «OUUUETPIKWV» BECEWV.
< 1 akpn yia kabe Ceuyoc dIAPOPETIKWV KOPUPWV.
B YNAapxel OXECON CUPUETPIKN Kal AVTICUPUETPIKNA;
O MetaBaTtikn: yia kabe (a, B), (B, y) € R, exoupe (a, y) € R.
B Av undpxel a — y JovonaTi, TOTE unapxel (a, y) akun.
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NapadeiypaTta

O >xeon alPB (a diaipei B, oto N).

B AvakAdoTikn, OXI CUUHETPIKN, QVTICUPUETPIKN, HETABATIKA.

B [l.x. ypapnua oxeonc alB oto {1, ..., 12}.
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NapadeiypaTta

O R,={(a,B):asp}

B AvakAdoTikn, OXI CUUHETPIKN, QVTICUPUETPIKN, HETABATIKA.
O R,=A(a, B):a>p}

B 'Oyl avakAaoTIKn, OXI CUMMETPIKN, QVTICUUUETPIKN, METABATIKN.
O R;=A{(q, p): |la] = [B]}

B AvakAdOTIKN, CUMPETPIKN, OXI QVTICUPUETPIKN, HETABATIKNA.
O R,={(a, B):a=p}

B AvakAdoTIKR, OUPUETPIKN, QVTIOCUPUETPIKNA, NETABATIKNA.
O Rc.=4{(a,B):a+p =<3}

B 'Oyl avakAaoTIKI, CUMHPETPIKN, OXI QVTICUUUETPIKN, OXI METABATIKN.
O Rg=4{(A B): Ac B}

B AvakAdoTikn, OXI CUUHETPIKN, QVTICUPUETPIKN, HETABATIKN.
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[paéeic peTa&u Zxeoewv

O >xeoelc (oTa idla cuvoAa) cuvduadlovTal JE NPAEEIC CUVOAWV:
B ‘Evwon, Toun, dilagopd, cupnAnpwpa, CUPPETPIKN diapopda.
B [lwc unoAoyifovTal ano avanapaoraocn JeE nivaka N ypagnua;
O AvTtiorpo@n oxeon R-t = {(B, a): (a, B) € R}
B R @oITnTEC dONAwvouv pabnuara:
R-1 yabnuaTta dnAwvovTal ano QpoITNTEC.
B AvaoTpo@oc nivakac, avrioTpoPn popac TV aKHWV.
0 >uvBeon S°Rc AxT oxeoewvR cAxBkalScBxT:
B S°R={(q,y):dBT.w.(a,B) e Rkai(B,y) €S}
B >uvbeon ocuvapTNOEwWV NPOKUNTEl WC €10IKN NEPINTWON.
B Aev €ival avTigeTabeTIKN!
B YnoAoylopoG Je Boolean noAAanAaociaopo nivakwy.,
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[Npaéeic yeTa&u ZxeoEwWV

I jff

>UuvBeon oxeonc R < AxA pe Tov €auTO TNG: RZ2 = R°R,

n-ooTtn «duvaun» oxeonc R < AxA: Rn = Rn-1°R R! = R,

B R3 = (R°R)°R, R% = ((R°R)°R)°R, ...

B YnoAoylopoc pe Boolean noAAanAaciapo nivakwy.

B «Ailadpopn» pnkoucg k > 0 oe oxeon R: akoAoubBia ag, ..., a, € A
T.w. (q;, a,,;) € Ryia kabe i < k.

B R" = {(a, B) : unapxel a — B diadpoun pnkouc n otnv R}
O Anodei&n pe enaywyn (aoknon).




[Npaéeic yeTa&u ZxeoEwWV

0 3>xeon R c AxA peraBaTtiknavw R cRyian =1, 2, 3, ...

O R'cRvyian=1, 2, 3,...Apakal RZ2cR.
B [a kabe (q, B), (B, v) € R, é&xoupe (a, y) € RZ2c R.
B Apa (q, v) € R, kal R peraBaTikn.
O R petaBaTtikn. Anodei&n pe emaywyn 0TTR"c R, yian =1, 2, ...
B Baon: R c R, 1oxuel TeTpiypeva yia n = 1,
B Enaywyikn unobeon: 'Eotw OTI R" < R via auBaipeto n = 1.
B Enaywyiko Biua: ©do v(a, y) € R"*1, (a, y) € R.
O (a,y) e R
O (opiopoc R = 3B 1.w. (a, B) € R kai (B, y) € R"
O (enay.unod. R"cR) =3B T.w.(a, B) e Rkai (B, y) R
O (R peraBaTikn) = (a, y) € R
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> XEOIaKEC Baoeic Aedouevmwy

O (Zuortnuata Alaxeipionc) Baoswv Asdopevwyv (DBMSs)
ENITPENOUV anodoTIKN anoBnkeuon Kal eneéepyaoia
HEYAAOU OYKOU OEQOUEVWV.

O >xeolakec BA BaoilovTal o€ n-PEAEIC OXETEIC:
B Asdopeva anobBnkevovTal O NiVAKEC.
B [livakac: n-peAnc oxeon (otnAec: nedia, #otnAwv: Babuoc nivaka).
B >TOIXEid OXEONG: eyYypAPEC.

[ivaxog 1: PovtnTéc

Ernovopo Ovopna Ov. Ilatépa A.M.
dwtdknc AnunTplog Avopéag 1041
[Hanaodmovrog | ATOGTOAOC ABavdaociog 996
AbBavaciov AnunTp1loc Avopéac 850
NikoAdov AmdoTOolOG Avopéac 1201




> XEOIaKEC Baoeic Aedouevmwy

O (MNpwTtevuov) KA€IOi nivaka: nedio Ye povadikn TIUN O€ KABe

EYypaen.
B Tiun kAs1dlou npoodiopilel povadika yypagn nivaka.

[ivaxog 1: PovtnTéc

Ernovopo Ovopna Ov. Ilatépa A.M.
dwtdknc AnunTplog Avopéag 1041
[Hanaodmovrog | ATOGTOAOC ABavdaociog 996
AbBavaciov AnunTp1loc Avopéac 850
NikoAdov AmdoTOolOG Avopéac 1201




> XEOIaKEC Baoeic Aedouevmwy

O

O

(MpwTeuov) kA€i1di nivaka: nedio Je povadikn TIUN O€ KABE

EYYpaoen.

B Tiun kAs1dlou npoodiopilel povadika yypagn nivaka.
Av eva nedio dev apkei, oUVOETO (MPWTEUWYV) KAEIDI:

KApTEDIAVO YIVOUEVO = 2 NEdiWV WOTE TIUN va npoodiopilel
povaolka eyypagn.

[Tivaxog 2: MaOqpata — BaOuoioyia
A.M. MaOnna BaOp. Eer.
1041 | Avoxpitd MaOnuotikd 10 6/2007
1041 | AhyopiBuor ko IToAvmhokotntal 10 2/2008
1041 | Kpvrtoypaoia 8.5 2/2009
850 | Awaxprtd Mabnuoatucd 8.5 9/2006
850 | Bdoeic Asdouevamv 10 2/2007




ErniAoyn

O n-pgeAnc oxeon R, C ouvBnkn yia oToixeia R.

O EnmiAoyn (ypaupwyv) ano R unod ocuvOnkn C:
B n-peEANC oxeon Pe oToixeia R nou ikavonolouv cuvBnkn C.

B Erdoyn and doitnTtec pe 'Ovopa = «AnPNTPIOC».

B Enidoyn and doitnTtEC pe AM < 950.

[ivaxog 1: PovtnTéc

Ernovopo Ovopna Ov. Ilatépa A.M.
dwtdknc AnunTplog Avopéag 1041
[Hanaodmovrog | ATOGTOAOC ABavdaociog 996
AbBavaciov AnunTp1loc Avopéac 850
NikoAdov AmdoTOolOG Avopéac 1201




ErniAoyn

O n-pgeAnc oxeon R, C ouvBnkn yia oToixeia R.

O EnmiAoyn (ypaupwyv) ano R unod ocuvOnkn C:
B n-peEANC oxeon Pe oToixeia R nou ikavonolouv cuvBnkn C.
B Erdoyn and doitnTtec pe 'Ovopa = «AnPNTPIOC».
B Enidoyn and doitnTtEC pe AM < 950.
B EniAoyn and MabB-Babu. pe Mabnua = «Aiakpita» kal Badu = 8.0

[Tivaxog 2: MaOqpata — BaOuoioyia
A.M. MaOnna BaOp. Eer.
1041 | Avoxprtd Mabnuotucd 10 6/2007
1041 | AhyopiBuor ko IToAvmhokotntal 10 2/2008
1041 | Kpvrtoypaoia 8.5 2/2009
850 | Awaxprtd Mabnuoatucd 8.5 9/2006
850 | Bdoeic Asdouevamv 10 2/2007




[TpooAn

00 n-peAng oxeon R, nedia (otnAeq) (iy, i5, ..., i) TG R.
O MpoPBoAn (eni otnAwv) (iy, iy, .., i) TNAGR :
B k-peAAc oxéon pe oToixeio (@i, iy, ..., a5, ) yia KABE OTOIXEIO
(ay,as,...,a,) € R (Wa opa kabe k-ada).
B [IpoBoAn ®oitnTec oTnv oTnNAn 'Ovopa kai '‘Ovopa MaTtepa.

[ivaxog 1: PovtnTéc

Ernovopo Ovopna Ov. Ilatépa A.M.
dwtdknc AnunTplog Avopéag 1041
[Hanaodmovrog | ATOGTOAOC ABavdaociog 996
AbBavaciov AnunTp1loc Avopéac 850
NikoAdov AmdoTOolOG Avopéac 1201




[TpooAn

00 n-peAng oxeon R, nedia (otnAeq) (iy, i5, ..., i) TG R.

o 1,) TNGR :
., @, ) yla KABE OTOIXEIO
.., 0y,) € R (J1a @opa kabe k-ada).

O MpoPBoAn (eni otnAwv) (iy, i,, ..

k-pehfc oxéon e otoixeio (@i, G, - -
<a17a27'

[MpoBoAn ®oiTnTec oTnVv oTNAN '‘Ovopa kai '‘Ovopa MaTtepa.
[MpoBoAn MaB-Babyu. oTic oTnAec Mabnpa kai EEsTaoTikn.

[Tivaxog 2: MaOqpata — BaOuoioyia

A.M. MaOnna BaOp. Eer.
1041 | Avoxprtd Mabnuotucd 10 6/2007
1041 | AhyopiBuor ko IToAvmhokotntal 10 2/2008
1041 | Kpvrtoypaoia 8.5 2/2009
850 | Awaxprtd Mabnuoatucd 8.5 9/2006
850 | Bdoeic Asdouevamv 10 2/2007




>uvevwon (Join)

O n-peAnc oxeon R, m-peAnc oxeon S, HUE p Kolva nedia.
O Zuveévwon R kal S eni p koivwv Nediwv:
B (n+m-p)-PEANC OXEON HE OTOIXEIA

(@1,a9, .. Qn_p, b1,y by Coy ot Cryp)
onou (a17a27---7an—p7b17"'7bp) € R
kat  (b1,...,b,,¢1,¢2, ..., Cpp) €S

B >yeon ouvevwonc: npoBoAn (ota n+m-p d1aPpopeTIKA nedia) eni
UMNOOUVOAOU TNG R x S pe eyypagec Ye idla Tiun ota koiva nedia.
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[Mapadeiyya Zuvevwonc

[Hivaxog 1: Povtntég
Ern®vopo Ovopna Ov. Ilatépa A.M.
dwTarnc Anuntproc Avdpéac 1041
[Toamaddmovrog | ATOGTOAOC ABavdacioc 996
ABavaciov Anuntplog Avdpéag 850
NikoAdov ATOGTOAOC Avopéag 1201
ITivaxoc 2: MaOnpato — BaOpoioyia
A.M. Madnpa BaOp. Eer.
1041 | Awxpitd MabOnuotikd 10 6/2007
1041 | AlyopiBuor xai [loAvmAokotnTo 10 2/2008
1041 | Kpvrtoypaoia 8.5 2/2009
850 | Araxpitd MabOnuotikd 8.5 9/2006
850 | Baoeig Asdouévov 10 2/2007




[Mapadeiyya Zuvevwonc

[Tivaxag 3: Povtntéc — BaBuoioyia

En®vopo Ovopa Ov. Ilat. | A.M. MaOnpa BaOu. | E&er.
DwtdKnc Anunploc | Avopéag 1041 | Awkprtd MaOnuoticd 10 6/2007
dotikne | Anuftpoc | Avdpéac | 1041 ﬁgﬁiﬁ“}gﬁ; 10 | 2/2008
DwoTaKMC Anuntprog | Avopéag 1041 | Kpvatoypaopio 8.5 2/2009
ABavaciov | Anuntprog | Avopeac 850 | Araxpitd Mabnuoatikd 8.5 9/2006
ABavaciov | Anuntpioc | Avopéac | 850 | Bdoeic Asdouévov 10 2/2007
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