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AIHEANC 2XE0N

O

AlateTaypevo Ceuyoc (a, B):

B AuUo avTikeipgeva (OxI kKat’ avaykn d1apopeTIKA) o€ KaBopIiouevn OEIpa.

B [evikeuon: diateTraypevn Tpiada (a, B, v), diateraypevn n-ada (a,, ..., d,).
KapTeolavo yivopevo A x B:

B AxB={(ag,b)iaeAkalbeB}

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

AlgeAnc oxeon R ano ouvoAo A os ouvoAo B: R — A xB.

B a oxeTtiCetal pe B (otnv R): (a, B) € R.

B A={aB vB={1 23,4} R={(a 1), (a, 4), (B, 2), (B, 4), (v, 1), (v, 3)}
B A @oitTnTec, B pabnuata, R dnAwoeic pabnuatwy.

B A unownoiol epyalopevol, B eTaipeiec, R aitiosic npocAnywnc.

TpipyeAnc oxeon R: R c AxB xT.

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

O Avanapactaon digeAouc oxeonc R:
B >uvoAo: napabeon diateTaypevwy (EUYWV.
B Katnyopnua: xapakTtnpioTiKn 1010TNTA OXETICONEVWY OTOIXEIWV.
B >uoxeTion: Boolean nivakac, kateuBuvopevo ypagnua.
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A={qB vy B=11,2 3, 4},
R =1{(a, 1), (a, 4), (B, 2), (B, 4), (v, 1), (v, 3)}
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>T0 'Id1I0 ZUVOAO

O AigeAnc oxeon R oto ouvoAo A: R < AxA.
B >yeoclC PeTalu apiBuwy (<, =, a diaipei B, ...),
avbpwnwyv, cuvoAwY, KA.
B [papnua: kopugpec oroixeia A, akun (a, B) dnAwver (a, B) € R.
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AlakpITd MalnpaTike C. 38 99X > 0- >xéoeic 4



Id10TNTEC AINEAWV ZXECEWV

O

O

AvakAaaoTikn: yia kabe a € A, (g, a) € R.

B SupnAnpwpevn diaywVvioc. ‘'OAEC Ol KOPUPEC EXOUV avakUKAwON.

SUMPMETPIKN: Yia KaBe (a, B) € R, €xoupe (B, a) € R.

B SupueTpia wc npoc diaywvio. Mn kateubBuvopevo ypagnua.

AvTiouppeTpikn: Av (a, B), (B, a) € R, ToTe a = B.

B EkToc diaywviou, < 1 ano kabe (eUyoC «OUUPETPIKWV» BECEWV.
< 1 akpn yia kaBe (euyoc SIAPOPETIKWV KOPUPWV.

B YndpXEl OXEON CUPMETPIKN KAl AVTICUUPETPIKA;

MeTaBaTikn: yia kabe (a, B), (B, yY) € R, €xoupe (a, y) € R.

B Av undpxel a - y govonari, TOTE unapxel (a, y) akun.
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NapadeiyuaTa

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

B AvakAaoTikn, OXI CUMMPETPIKN, QVTICUUHETPIKN, HETABATIKN.

B [l.x. ypapnua oxeonc a|B oto [12].

AlakpITd MabnuaTika (Avolgn ZULu)
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NapadeiyuaTa

O Ry ={(aq, B): a=B}

B AvakAaoTikn, OXI CUMMPETPIKN, QVTICUUHETPIKN, HETABATIKN.
O R, ={(a, B):a>p}
'OxI avakAaoTikn, OXI CUUPETPIKNA, AVTICUUPETPIKN, HETaBaTikn.
;={(a,B)ra=Bna=-p7}

AvakAQoTIKN, CULUETPIKN, OXI AVTICUUPETPIKN, HETABATIKN.

+=1(a, B):a=p;

|

R

o

R

B AvakAQoTIKN, CUMHETPIKN, QVTIOCUPHETPIKN, HETABATIKN.
R

|

R

|

s =1(a,B):a+p =3}

'OxI avakAaoTIKN, CUMKETPIKN, OXI QVTICUMMETPIKN, OXI HETABATIKN.
6 — {(AI B) Ag B}
AvakAaoTIKN, OXI CUUHETPIKN, AVTICUPUETPIKN, HETABATIKA.
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NapadeiypyaTa

O #OI1ueEAwV OXEOEWY OTO OUVOAO A, |A| = n:
B 'O\ec: on’
B AvakhaoTikéc: 27(n—1)
B Supperpikég: 2Mnt1)/2
B Avrioupperpikéc: 27 x 3n—1)/2
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MNpa&eic peTta&u Zxeoewv

O >xeocic (oTa idla guvoAa) ocuvdualovTal He NPAEEIC CUVOAWV:
B 'Evwon, Toun, diagpopd, CUPNARPWHA, CUPMETPIKN diagopd.
B [lwc unoAoyilovTal and avanapdoracn PE nivaka n ypapnua;
O Avtiorpopn oxeon R = {(B, a): (a, B) € R}
B R @oITnTeG dnAwvouv pabnuara:
R-1 pabnuarta dnAwvovTal and QoITNTEC.
B AvaoTpo@®oc nivakac, avrioTpoPn popac TwV aKHwV.
O >uvBeon S°CRc A xT oxéoewvRc A xBkalScBxT:
B S°R={(a,y):3dBT.w.(a,B)eRkar(B,y) €S}
B >U0vOeon ouvapTnoswyv NpokKUNTEl wc £10IKN NepinTwon.
B Aev sival avTIgeTaBeTIKn!
B YnoAoyliopoc pe Boolean noAAanAaciaopo nivakwy.
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MNpa&eic peTta&u Zxeoewv

O >uvBeon oxeonc R < AxA pe Tov €auTo TnG: R2 = R°R.

O v-ooTtn «duvaun» oxeonc R < AxA: R = R-1°R Rl = R,

R3 = (R°R)°R, R* = ((R°R)°R)°R, ...

YnoAoylopoc Je Boolean noAAanAaciapo nivakwy.

«Aladpoun» pnkoug k = 0 oe oxeon R: akoAouBia gy, ..., 0, € A
T.w. (q;, ;1) € R yia kabe i < k.

R" = {(a, B) : unapxel a — B diadpopun unkouc n otnv R}

O AnodeiEn pe enaywyn (aoknon).




MNpa&eic peTta&u Zxeoewv

O >xeon R c AxA peraBatiknavw R"cRyian=1, 2, 3, ..
O R cRvian=1, 2,3, ...Apakal RZcR.
B [a kabe (a, B), (B, V) € R, €xoupe (a, y) € RZc R.
B Apa (a,y) € R, kal R yeraBaTtikn.
O R peraBatikn. Anodeién pe emnaywyn 0TTRc R, yian =1, 2, ...
B Bdon: R c R, ioxUel TeTpigypeva yia n = 1,
B Enaywyikn unoBeon: '‘EoTtw 0TI R" < R yia auBaipeto n = 1.
B Enaywyiko Bapa: ©do v(a, y) € R"*1, (a, y) € R.
O (a, y) e R*1
O (opiopog R"™1) = 3B 1.w. (a, B) € R kal (B, y) € R"
O (enay. undB. R"cR) = 3B 1.w. (a, B) € Rkal (B, y) € R
O (R peraBatikn) = (a,y) e R
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> xeolakec Baoegic Asdopevmv

=

(ZuoTtnuaTa Alaxeipionc) Bacewyv Asdopevwyv (DBMSs)

enITpENoUV anodoTIKN anobrnkeuon Kal eneEepyaaia

HEYAAOU OYKOU OEDOHEVWV.

>xeolakec BA Baaifovral o n-pUeAEic oxEOEIC:
B Asdopeva anobnkeuovTal O NiVAKec.
B [livakac: n-pgeAng oxeon (oTnAec: nedia, #otnAwv: Baduodc nivaka).

B >TOIXEia OXEONG: €YYPAPEG.

[Tivakog 1: @ovtntéc

Enovopo Ovopa Ov. Hoatépa A.M.
Dwtakng Anuntprog Avdpéag 1041
[Homadomovrog | ATOGTOAOC ABavdoloc 996
ABavaciov AnpnTpilog Avdpéag 850
NikoAdov AmO6TOAOG Avodpéag 1201 12



> xeolakec Baoegic Asdopevmv

=

(MpwTevov) KAeIdi nivaka: nedio pe povadikn TIUN o€ KABe

Eyypaon.

B Tiyn kA€1diou npoodiopilel povadika syypadn nivaka.

[Tivakog 1: @ovtntéc

Enovopo Ovopa Ov. Hoatépa A.M.
Dwtakng Anuntprog Avdpéag 1041
[Homadomovrog | ATOGTOAOC ABavdoloc 996
ABavaciov AnpnTpilog Avdpéag 850
NikoAdov AmO6TOAOG Avdpéac 1201 13



> xeolakec Baoegic Asdopevmv

=

=

(MpwTevov) KAeIdi nivaka: nedio pe povadikn TIUN o€ KABe

eYypaon.
B Tiyn kA€1diou npoodiopilel povadika syypadn nivaka.

Av €va nedio Oev apkei, oUVOETO (MPWTEUWYV) KAEIDI:

KapTEOoIavo YIVOUEVO = 2 Nediwv wOoTE TINN va npoodiopilel
povadika eyypaen.

[Tivaxog 2: MaOnpata — BaBpoioyia,
AM. Madnpa BoOp. Eler.
1041 | Awoxprta Mobnpotikd 10 6/2007
1041 | AAyopBuot ko IToAvmhokdtnTa 10 2/2008
1041 | Kpvrtoypaoia 8.5 2/2009
850 | Awakprtd MabOnuotikd 8.5 9/2006
850 | Bdoeic Aedouévav 10 2/2007 | *



EniAoyn

O n-peAnc oxeon R, C ouvBnkn via oroixeia R.

O EmAoyn (ypappwv) and R und ocuvOnkn C:
B n-PeEANC oxeon HE oToixeia R nou ikavonolouv guvlnkn C.
B EmiAoyn and ®oitnTec pe 'Ovoua = «AnNUNTPIOC».

B EmAoyn and ®oitnTeg pe AM < 950.

[Tivakog 1: @ovtntéc

Enovopo Ovopa Ov. Hoatépa A.M.
Dwtakng Anuntprog Avdpéag 1041
[Homadomovrog | ATOGTOAOC ABavdoloc 996
ABavaciov AnpnTpilog Avdpéag 850
NikoAidov AmO6TOAOC Avdpéac 1201 >



EniAoyn

O 0O

n-peAnc oxeon R, C ocuvBnkn yia otoixeia R.

EniAoyn (ypappwyv) andé R uno ocuvOnkn C:
B n-PeEANC oxeon HE oToixeia R nou ikavonolouv guvlnkn C.
B EmiAoyn and ®oitnTec pe 'Ovoua = «AnNUNTPIOC».
B EmAoyn and ®oitnTeg pe AM < 950.
|

EniAoyn ano MaB-BaByu. pe Mabnua = «Aiakpita» kal Baby = 8.0

[Tivaxog 2: MaOnpata — BaBpoioyia,
AM. Madnpa BoOp. Eler.
1041 | Awoxprta Mobnpotikd 10 6/2007
1041 | AAyopBuot ko IToAvmhokdtnTa 10 2/2008
1041 | Kpvrtoypaoia 8.5 2/2009
850 | Awakprtd MabOnuotikd 8.5 9/2006
850 | Bdoeic Aedouévov 10 2/2007 | *°



[TpoBoAn

O n-peAng oxeon R, nedia (oTtnAeg) (iy, iy, ..., i) TNG R.

O MpoBoAn (eni otnAwv) (iy, iy, -y i) THGR :
B k-pehnc oxéon pe otoixeio (@i, iy, - - -, Qi) yia KABE aTOIXEIO

(a1,a2,...,0m,) € R (Hia @opa kabe k-ada).
B [lpoBoAn ®oitnTéC oTnv oTAAN ‘Ovopa kal ‘Ovopa MaTtepa.

[Tivakog 1: @ovtntéc

Enovopo Ovopa Ov. Hoatépa A.M.
Dwtakng Anuntprog Avdpéag 1041
[Homadomovrog | ATOGTOAOC ABavdoloc 996
ABavaciov AnpnTpilog Avdpéag 850
NikoAidov AmO6TOAOC Avdpéac 1201 Y



[TpoBoAn

O n-peAng oxeon R, nedia (oTtnAeg) (iy, iy, ..., i) TNG R.
O MpoBoAn (eni otnAwv) (iy, i,

ey 1) TNGR

k-pehnc axéon pe otoixeio (@iy, @iy, - - -, a4, ) yia KABE OTOIXEIO
(a1,a2,...,0m,) € R (Hia @opa kabe k-ada).
MpoBoAn ®oiTnTeC oTnV oTNAN 'Ovopa kal ‘Ovopa MaTepa.
MpoBoAn MaB-Babu. oTic oTnAec Mabnua kail EEeTaoTikn.

[Tivaxog 2: MaOnpata — BaBpoioyia,

AM. Madnpa BoOp. Eler.
1041 | Awoxprta Mobnpotikd 10 6/2007
1041 | AAyopBuot ko IToAvmhokdtnTa 10 2/2008
1041 | Kpvrtoypaoia 8.5 2/2009
850 | Awakprtd MabOnuotikd 8.5 9/2006
850 | Bdoeic Aedouévov 10 2/2007 | '®




>uvevwon (Join)

O n-pgeAnc oxeon R, m-peAnc oxeon S, YE p kolva nedia.
O Suvevwon R kal S eni p koivwv nediwv:
B (n+m-p)-PEANC OXEON UE OTOIXEIA
(@1,82, -y Qnpy b1, ..., bp,C1,C0, . .., Crnp)
onou (G1,Q2,...,8pp,b1,...,b,) ER
kar  (b1,...,bp,c1,C05. .. Cm—p) €S
B >yeon ouvevwong: npoPoAn (ota n+m-p diapopeTika nedia) eni
UNOOUVOAOU TNC R x S PE eyypagec Pe idla TINN oTa Koiva nedia.
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Napadelyya Zuvevwong

[Tivaxkac 1: ®ovtnTéc
Ernovopo Ovopa, Ov. ITatépa A.M.
Dwotdkng Anuntplog Avdpéac 1041
[Taradomovioc | AtdGTOAOG ABavdociog 996
ABavaciov Anuntprog Avdpéac 850
NikoAdov AmO6TOAOG Avdpéac 1201
[Tivakog 2: MaOfqpata — BaBpoioyia
AM. MaOnpa BaOp. Ecer.
1041 | Awaxprrd Mobnpatikd 10 6/2007
1041 | AlyopiBuot ko [ToAvmhokdtnTal 10 2/2008
1041 | Kpvrroypaopio 8.5 2/2009
850 | Awakprrd MaOnuotikd 8.5 9/2006
850 | Bdoeic Asdopévav 10 2/2007 =



Napadelyya Zuvevwong

[Tivaxkac 3: ®ovtntéc — BaBpoioyia

Erovopo Ovopa, Ov. Mot. | AM. MaOnua BaOu. | Ecer.
dwtdrng Anuntprog | Avopéac 1041 | Awaxprrd MabOnuatikad 10 6/2007
DoTaKNC Anuntplog | Avopéag 1041 ﬁg@i 1}?()” ]fél;](i; 10 2/2008
DotdKrng Anuntprog | Avopéac 1041 | Kpvrtoypaoia 8.5 2/2009
ABavaciov | Anuntprog | AvopEac 850 | Awakprrd Mabnpoatikd 8.5 9/2006
ABavaciov | Anuntprog | Avopéag | 850 | Bdoeic Aedopévav 10 2/2007
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