2xeotakn AAveBpa

Bdaoelg Aedopévwy 2020-2021 Evayyelia Mitoupa



TL Exoupe deL EwC onpepa

= >xedloouo Baocswv dedopevwy  (oplLopOC oxMaTOC)
n HovtéAo Ovtottwv/Iuoxetioswy
n OXEOCLOKO LOVTEAO

Mo YAwooa oplopou 6ebopevwy [OA (yLa Tov opLlopo Twv oXNUATtwy)

gvog petadpaotnc tng NOA eneepyaletal TG evtoAeg tng MOA, avayvwpilet Tig
Teplypadec Twv OOUKWY OTOWXELWV TOU OXNUATOC KoL ormoBnkevel TNV
neplypadn Tou oXAUAToC oTov KatdAoyo tou ZABA

Mua YAwooa yelplopol dedopevwy XA (adopd ta oTIyULOTUTIAY)

" [AWOOO EVNUEPWONC
= TAWCOEC EpWTNOEWV (TO QVTIKEIUEVO TWV EMOUEVWV OLaAEEEWV)
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Awooec Epwtnoswv (query
languages)

Ertitpemnouv tnv eVpeon mAnpodopioc amno pia Baon dedopevwv
HEOW TNC Slatumwong pwtnuatwy (queries) oTov TPEXWV
OTLYMLOTUTIO TNC BAonc SebopEvwy
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Awooec Epwtnoswv

AVo uadnuatikec YAWooec epwtNoEwWV AmOTEAOUV TN PACN YLA TLC
EUTIOPLKEC YAWOOEC epwtnNoswv (.., SQL) kal ywa tnv vAomoinon
TOUG
= Yyeowakn AAyeBpa (relational algebra): Aesttoupylkn
“operational” (database byte-code!): amoteAeitat amno
EVOL OUVOAO TEAEOTWY KL TLEPLYPAPEL TOL fripaTa yLoL TOV
UTTOAOYLOLLO TOU QTTOTEAECOTOC

= YyeolakoC Aoylopoc (relational calculus): Emitpemet
OTOUC XPNOTEC va meplypadouv Tt BEAouv aAAd oyt Twc
va TO uTtoAoyicouv

AUTEC OL TUTILKEC YAWOOEC EMNPEACAV TLC EUTIOPLKEC YAWOOEC
(SQL, QBE) mou Ba dovpe ota emopeva podnuata
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[Awooec Epwtnoewv

Awooec Epwtnoswv != Nwooec Mpoypappatiopov !

»  Aev avopevetol va eival “Turing complete”.

 Aev  AVAUEVETAL Vo XpnoiwpomolnBbouv  yla
“mepimAokouc urtoAoyLopouc”.

«  Yrnootnpilouv EUKOAN KoL artodOoTIKI)
MPOCTIEAAON OE LeyaAa oUVoAa SESOUEVWV.
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>yxeoLlakn AAyveBpa

2xeolakn aAyeBpa: €vav amAo TPOTO OnULOUPYLOC
VEWV OXECEWV ATIO UTIAPYXOUOEC.

Eva oUvoAo amo npaéelc mouv otav €POPLLOCTOUV OE
oXeo€LC (mivakeg, oUvoAo mMAsLadwVv) pac Olvouv VEEC
OXEOELC
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>yxeotakn AlveBpa

Muwa epwtnon edpopuoleETOLl O €va OTLYMULOTUTIO
OXEONC KOl TO ONMOTEAECUO TNGC €pwWTNONG £lval
MOAL €va  OTWyHLlOTtunmo oxeong (ouvoho amo
nAeLadec)

" To oxynua NG OYeong €woodou  elvol
npokaBoplopevo

" To oxnuo TOU OTTOTEAEOHATOC €lvol E€miong
npokaBoplopevVo
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2xeolokn AAveBpa
OL PAEELC TIC oXECLOKNC AAVEPpPOC:
1. Npaceilc mou adalpolVv «KOUMATLO» OO Lo oXEoN

eite emideyovrac ypaupec (o) ette nmpoBailovrac
otnAec (m)

2. OL ouvnBlopevee TpAelc ocuvoAou: €vwon, Toun,
Stadopa

3. Mpacteic mou ouvdualouv MAsLadec arno SV OXECELC

4. Metovouaoia YVWPLOUATWY
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Ertthoyn (o)

H nipaén tnc erthoync (select)

ErttAoyn EvOC UTTOGUVOAOU TwV TIAELAS WV HLOC OXECNC
TIOU LKOVOTIOLEL Pl cuvBOnkn emAoyNC

O (<ovopa oxeonc>)

<ouvOnkn emAoyng>

To oxnua €€0dov eival to 1dlo pe to oxnua eLoodou
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Ertthoyn (o)

ErttAoyr €vOg UTTOCUVOAOU TWV TIAELAO WV HLOC OXECNC TIOU LKOLVOTIOLEL pLaL
ouvOnkn emAoyng

o (<ovopa oxeonc>)

<ouvOnkn emAloync>

<ouvOnkn em\oyng>
TIPOTAOCELG TNG HOPPNG
; ( - > <
<6vopa yvwpiopatog> ‘ > < # 2, S

<TeAEOTNC OUYKPLONG>

<Ovoua yvwplopatoc> A <otaBepn TiuA amnod to nedio oplopol Tou
yvwplopotoc>
ouvbuaopevec pe AND, OR, NOT

Baoelg Aedopévwy 2016-2017 Evayyehia Mitoupa
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Ertthoyn (o)

Tawia Tithoc| Etoc | Awdpkela | Eidoog
A T
Iailev Ovouoa-HBomowov | Tithog | 'Etog
HOomowog
Ovouo | AevBuvon | ‘Etoc-T'évwnoneg | olvyoc-HOBomoro0

Baoelg Asdopévwy 2016-2017

Evayyehio Mitoupa
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Ertthoyn (o)

Nopadelypato
Tithoc 'Etoc Abprero Eiooc
Star Wars 1997 124 EYyYpoUN
Mighty Ducks 1991 104 Eyypoun
Wayne’s World 1992 95 Eyypmun
1. Touviec ue diapkeia peyadvtepn twv 100 Aerttwv)
OALdeELa > 100 (TOLLVLOL)
Tithog ‘Etoc Aldpkero Eidooc
Star Wars 1997 124 Eyypoun
Mighty Ducks 1991 104 Eyypmun

Baoelg Asdopévwy 2016-2017

Evayyehio Mitoupa
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Ertthoyn (o)

Tithoc 'Etoc Aldprero, Eiooc

Star Wars 1997 124 EYYpOUN
Mighty Ducks 1991 104 Eyypoun
Wayne’s World 1992 95 Eyypoun

2. Tawviec ue dtapketa peyoAvutepn twv 100 Aentwv rou yupiotnkav Ueto to 1995

O pdprea > 100 AND Etoc > 1995 (1 0LLVLAL)

Tithoc ‘ 'Etoc ‘ Adpkera ‘ Eioo¢
Star Wars ‘ 1997 ‘ 124 ‘ EyYpoUN
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Ertthoyn (o)

" H ouvlnkn emloync edbapupoletal aveéaptnta o Kade
mAsada

= O teAeoTNC elval povadioioc

" O BaBpuoc Tng oxeong mou TPoKUTTEL elval 1dlog pe tov Babuo
NG OPXLKNG OXEONG

" [IANBoc mAeladwy UIKPOTEPO N OO UE TNV APXLK OXEoN:
TTOOOOTO TIOU ETULAEYOVTOL - ETILAEKTIKOTN T (Selectivity)

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa 14



Ertitdoyn (o)
Sr=3 (GA7L(|Z>v

|6LotntE
n q 66:; A0 R>1(D3

AVTLUETOOETIKN

O <5uvB1> (0<ouv92> (R)) = Oc6uvB2> (0<cuv61> (R))

®* 0 <5uve1> (0<0uv92> (.. O<suvBn> (R)..) =

O <5uvB1> AND <ouvO2> ... AND <ouvBn> (R)

Baoelg Asdopevwy 2016-2017 EvayyeAia Mitoupa
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0a>2ANDB <3 (R)

To amotéAeopa ival

A.Evac mtivakac pe 3 oTAAEC Kol 3 YPOUUEC
B. Evoc mivakog pe 3 otriAeg Kot 2 YPOUMEC
C. 'Evac mivakac pe 2 oTHAEC Kal 3 YPOUUEC
D. Evoc mivakog pe 2 otAEC Kat 2 YPOUMEG

NOoO WPk OOONDI>XD

N OO LN W e @

_ O RPN DU O



lpoPoAn (m)

H mpagn tng mpoBoAng (project)

ErttAoyn] CUYKEKPLUEVWVY OTNAWV (YVWPLOUATWV)

T[ (<ovopa oxéonc>)

<Alota yvwplopdtwv>

To oxnua e€odou kaBopiletal amo tn AloTa yWwPLoUATWY
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lpoBoAn (m)

Nopadeiypata
Tithoc 'Etoc Aldpxero Eiooc
Star Wars 1997 124 EYyYpoOUN
Mighty Ducks 1991 104 Eyypoun
Wayne’s World 1992 95 EYYpoUN
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[MpoBoAn (m)

1. TitAog, xpovoc, SLOPKELD TWV TALVIWV

n TitAog, Etog, Aldpkela (TOLLVLCX)

Tithoc 'Etoc Adpkera
Star Wars 1997 124
Mighty Ducks 1991 104
Wayne’s World 1992 95
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[MpoBoAn (m)

2. Elboc taviwv
T gis0c (TOUVIQY)

Eido¢

EYXpOUN

Mpocoxn: anaAoiwdpn SUTAOTIUWY

lMoti;

Me Baon tov oplouo to anoteAsoua ivat oxeon (dnAadn, cuvolo mAgodwy)

Baoelg Asdopevwy 2016-2017 EvayyeAia Mitoupa
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[MpoBoAn (m)

" Ta yvwplopota €xouv TNV bLa dataén
" O teA€0TNC lval povadiaioc

" O BaBpuoc tng oxeong elvol loog Ye Tov aplOpo YyVwpPLoUATWY
oTn <AlOTa YVWPLOUATWV>

" [IAnBoc mAsadbwy UIKPOTEPO N (oo (mMOTE;) HE TNV APXLKA
OXEON
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[MpoBoAn (m)

16LoTNTEC

® QVTLUETAOETIKNA;

°n <Alotal> (T[ <Alota2> (R)) =7

Baoelg Asdopevwy 2016-2017 EvayyeAia Mitoupa
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MNapadelypa

MNapadeyua

ALAPKELEC TWV TOLVLWV TIOU €ival peyoAutepec Twv 100 Aemtwv

n Aldpkela (0 Alapkela > 100 (Touvia))

Adpkera

124
104

Baoelg Aedopévwy 2016-2017 Evayyehia Mitoupa

24



RN

~__
<t
-

N
N0y
AN
2

OINg N O -
MM ANWNMO AN

o T N0 Ot OMNO®

DA R Cﬁw

25



N O W PpbhOOOONI>XO
N U O U N W EkE @
_ O R NNER U0

¢ (R)

To amotéAeopa ival

A.Evac mtiivakac pe 3 oTAAEC Kal 7 YPOLUEC

B. Evoc mivakog pe 3 otriAeg Kot 5 ypapUES
C. 'Evag mivakac pe 1 otnAn kot 7 YpopUES
D. Evoc mivakog pe 1 otAeg Kat 5 ypOoUUES



Mpaéelc ZuvoAwv

1. Evwon (V)
Npaésic cuvolou 2. Toun (M)
3. Awdopa (-)

Zuppatotnta we IPogC TV EVwon

Avo oxeoelg R(A,, A,, ..., A,) kaw S(B,, B,, ..., B,)) elvaw cupateg wg mpog
TNV Evwon otav

1. Exouv tov idlo BaBuo n

2.V i, dom(A;) = dom(B))

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa

27



Mpa&elc Zuvolwv

" YUuBaon: n oxEon mou TIPOKUTITEL EXEL Ta Lo ovopaTa
YVWPLOUATWYV LLE TNV TIPWTN OXEON

= Artadoidpny SUTAOTIMWYV

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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Napadelypata

A B
1 2
R o-A>B(R)

1 4
2 1 MA(R)
6 5 RUS
B C

S 2 3
2 5
1 4
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Wk SR>

N OO U1 N

g O o WA

Do DW

N~ N D

w oo O M

A (R) U mu(S)

To amotéAeopa eival
Evoc Tiivakog pe

A. 3 0TAAEC KoL 6 YPOAUUEC
B. 3 otA&c Kal 4 YPOUMUEG
C. 1 otAAn KoL 6 YPAUEC
D. 1 otAAN kot 4 YpOUUEC



MNapadelypa

MITZA(ONOMA, ZYITATIKO)

APEZEI(QOITHTHS, 2Y3TATIKO-NITZAZ)

2EPBIPEI(MAIAZI, ONOMA-NITZA%)

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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MNapadeypa

nITzZA
ONOMA IYITATIKO
Vegetarian povitapt
Vegetarian e\
Xapan avavag
Xapan {apumnov
Inéowal {opnov
APEZEI
Inéowal UTELKOV
DOITHTHZ IYITATIKO-NITZAZ
Inéowal pavitapt . .
Anpntpng pavirapt
EAANVIKA e\a . .
Kwotag {apumnov
Mapia e\
Katepiva pHavitapt
Mapia {opnov
2EPBIPEI AnuAteng UnéwKov
MATAZI ONOMA-NITZAZ Mapia avVaVas
Roma Vegetarian
Roma Inéclal
Napoli Vegetarian
Napoli EAANVIKA
Pizza-Express Xapan
Pizza-Express Inéclal
Pizza-Express EAANVIKA
Pizza-Place Inéclal

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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Napadeyua

MITZA(ONOMA, ZYZITATIKO)

APEZEI(DOITHTHZ, ZYZTATIKO-MITZAZ)

2EPBIPEI(MATAZI, ONOMA-MIT2A2)

1. Ta ovotatika tn¢ rtitoag 2reotal

2. Ta ouotatika rtou UmopoU e va Bpouue o€ Ttitoeg

3. [oteg nitoec (to ovOuUATA TOUC) TTEPLEXOUV LAVITAPL

4. To oUOTATIKO TTOU OPECEL TOUAAXLOTOV OE€ Eva poLTNTh

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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Lo x LN R

Napadeyua

MNITXA(ONOMA, ZYZTATIKO)

APEZEI(DOITHTHZ, 2Y2TATIKO-NMITZAZ)

2EPBIPEI(MAIAZI, ONOMA-NITZAZ)

[otec rtitoec (Ovoua) EYouv wW¢ CUCTATLKO TO UOVITAPL

Motec nitoec (Ovoua) Oev Exouv wWC CUOTATIKO TO UAVITAPL
Molec nitoec (Ovoua) Exouv w¢ CUOTATLKO pUavitapt 1 {oUov
[Motec rtitoec (Ovoua) Exouv wC CUOTATLKO UOVITAPL Kol {o(UTTOV

Motec nitoec (Ovoua) Exouv w¢ CUCTATIKO UaVITAPL Kot OEV Exouv (oiUTToV
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>yxeoLlakn AAyveBpa

OL paéeLg TIC oXECLOKNC AAyeBpac:

\/ 1. Mpaéewc mou adoalpolv KOUMATIO OO MLl OXEOn eite
ETIAEYOVTOC YPAUUEC lTE TpoBaAdovTac oTAAEG

\/ 2. OLouvnBLopEve TPpAgeLc ouVOAOU - Evwon), Toun, dtadopa

3. Npadéelc mou cuvdualouv TAeLAOEC artd VO OXEOELC

4. Metovopooia yVwpLopATwyY
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Kapteolavo Nvopevo

(N xwaotil ywwopevo (cross product) n xltooti cuvévwon (cross join))

‘R(A, A, .., A) x S(B},B,, ..., B )

anoteleopa n oxeon Q: Q(A, A,, ..., A, B, B,, ..., B.)

* N+ m yvwplopata

* n; * ngmAeLadeq

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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Kapteolavo MNvopevo

S
A |B B’ | C D
1 |2 2 |5 6
3 |4 4 |7 8
9 10| 11

Baoelg Aedopévwy 2016-2017

RxS

Evayyehia Mitoupa

A B B’ CcC |D

1 2 2 5 | 6
1 2 4 7 | 8
1 2 9 10 | 11
3 4 2 5 | 6
3 4 4 7 | 8
3 4 9 10 | 11
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>uvevwon (join)

(n BRta ouvevwon) (join)

ouvOUAOUOC OXETLLOUEVWY TIAELAO WV

-
1

R D 4 <ouvOnKn ocuvévwong> S

(=0 (RxS))

<ouvOnkn ouvévwonc>

ZuvOnkn cuvévwong

MPoTAcELG TNG LOPDAG ‘ =204 F 2 S

A; <teAeoTtng ouyKpLONG> B

omou A, yvwplopa tng R, B; yvwpiopa tng S, kat dom(A;) = dom(B;)
ouvOuoaouéveg pe AND
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2UVEVWON

>4 A<DANDB=#B"

Baoelg Asdopévwy 2016-2017

UDPJ A<V

U Vv AlB |C |B|C|D
A|B| C B'|C|D 112 13 12 |3 |4
1|2 | 3 2 (3| 4 112 43 12 135
6 17 | g > 13 | s 12 |3 |7 |8 |10
9 (7 | 8 7 |8 |10 6|7 |8 |7 1810
0|7 |8 |7 |8 |10

Evayyehio Mitoupa
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2UVEVWON

" T0 amoteAeopa eival ol cuvduaopol MAslddwy Tou LKAVoTtoLoUV
N ouvOnkn

" N OUVONKN OTOTIMATAL VIOl KABE ocuvOUAOoUO
" anotéAeopa oxeon Q HE n + m yvwpilopata

" mAewadec pe T null oe yvwplopa ocuvevwong Oev
endavidovtal oto anoteAeopa
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ErtavaAnyn

2xeotakn adyeBpa — eva ouvoAo teAsotwv mou epapuolovtol mToVw o€
OxEOELC (TTIVOKEC) KoL EYOUV WC ATTOTEAECLLO OYECELC

ertthoyn (o)
nipofoAn (m)

evwon (V)

Stadopa (-)

KOPTECLOVO YIVOUEVO (X)

ouvévwon P<

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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1.

MNapadeypa

MITSA(ONOMA, SYZTATIKO)

APEZEI(DOITHTHZ, ZYSTATIKO-MITZAZ)

2EPBIPEI(MAIAZI, ONOMA-NITZAZ)

[Molec rtitoec (Ovou) EXOUV KATTOLO OUOTATIKO TTOU OPECEL OTO POoLTNTN Anunten

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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Ti¢ TiTOEC TOU EXOUV CUCTATLKA TTOU OPECOUV OTOV PoLTNTN AnUNTEN

niTzZA
ONOMA
Vegetarian
Vegetarian
XaBadn
Xapan
Inéolal
Inéolal
Inéolal

EAANVIKA

ONOMA
Vegetarian
Vegetarian
Vegetarian
Vegetarian
Xapan
Xapan
Xapan
Xapan
Inéclal
Inéclal
Inéclal
Inéolal
Inéolal
Inéolwal
EAAnvIKA
EAAnvIKA

ZYITATIKO
powvitapt
eha
ovavag
{aunov
{aunov
UTELKOV
powvitapt

gAML

2YZTATIKO

powvitapt
pavitapt
e\a
e\a
aVavag
avavag
{aumnov
{aumnov
{aumnov
{aumnov
UIELKOV
UTELKOV
powvitdpt
povitapt
e\a

eAla

@®OITHTHZ

Anprteng
Anuntpng
Anprtpng
Anprtpng
Anuntpng
Anprtpeng
Anprtpng
Anuntpng
Anprtpng
Anprtpng
Anuntpng
Anprteng
Anprteng
Anuntpng
Anprtpng
Anprtpng

APEZEI
®OITHTHZ
AnpAtpng
Kwotag
Mapia
Katepiva
Mapia
AnpATeng
Mapia

ZYZITATIKO-NITZAZ
powvitapt
UIELKOV
pavitapt
UIELKOV
pavitapt
UIELKOV
pavitapt
UIELKOV
pavitapt
UIELKOV
pavitapt
UTELKOV
powvitdpt
UIELKOV
povitapt

UIELKOV

ZYZITATIKO-NITZAZ
pHavitapt

{opmnov

eha

powvitapt

{opmnov

UIELKOV

oVaVaGg
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uvevwon lootntac (equijoin)

OTOV XPNOLLLOTIOLELTOIL LOVO TEAECTAC LOOTNTOLG

2uvOnkn cuvévwong
MNpotaoelg tng popdng
A = B,

omou A, yvwplopa tng R, B; yvwplopa tng S, kat dom(A;) = dom(B;)
ouvbuaopeveg pe AND

Baoelg Aedopévwy 2016-2017 Evayyehia Mitoupa
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Yuvevwon lootntog

S
A |B B’|C |D
1|2 2 |5 | 6 Al B B |C |D
3 |4 4 |7 | 8 1 2 | 2 | 5|6
9 (10 11 3 4 4 /7 | 8
R D S
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Duowkn 2uvevwon (natural join)

16LeC TILEC OoTa yVwplopata pe to idlo ovopa

Ta Kowa yvwplopa epdaviovrol Hovo pla popa oTo amoTEAESA

R*S

ETUAEKTIKOTNTA CUVEVWONG: PEyEBOG amoteAeopatog/ (n, * n,)

Ta Kowva yvwplouata eupavilovral UOVo UL popa

Baoelg Asdopevwy 2016-2017 EvayyeAia Mitoupa
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Duokn Zuvevwaon

S

B |C | D
A |B

2 |5 | 6
1 |2

4 |7 | 8
3 |4

9 10| 11

Baoelg Asdopevwy 2016-2017

R* S
A B C | D
1 5 |6
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Duokn Zuvevwaon

U *V
U V
A | B C B |C D AlB |C D
1 |2 3 2 |3 4 L2 |34
6 |7 8 2 |3 5 L2 3 s
9 |7 8 7 18 |10 o7 |8 10
9|7 (8 |10

Baoelg Aedopévwy 2016-2017 Evayyelia Mitoupa
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>yxeoLlakn AAyveBpa

[MANpec cuvoAo MPALEwWV

emloyn (o)
nipofoAn (m)

gvwon (V)
Stadopa (-)

KOPTECLOVO YIVOUEVO (X)

Baoelg Asdopévwy 2016-2017

Emtiong

toun (M)

OUVEVWON <]
OUVEVWON LOOTNTOG

duolkn cuvevwon (*)

Evayyehio Mitoupa
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Napadelypata

Al Bl C1
S A2 B2 C2

4 2 1
3 1 2

1 3 6
2 6 4

2 8 3
1 3 2

1 2 5

1. Tic mAeladec tne R yla tig omoieg to Bl eival pkpotepo tou C1

Tic TLEG Tou Al yia Tic omoieg to Bl eivol pkpotepo tou 5

3. T mAewddec tng R ywa tic omoiec n twur tov Al sivat peyaAutepn amno
TouAdytotov uta T tou A2 tng S

4. Tig mAeladeg NG R yLa Tig omoleg n Tt tou Al eival peyoAutepn armo 0AG TIg
TIMEC TOU A2 TNG S

N

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa



Metovopuaoia

OVOoa O€ Lo EVOLAEDN OXEoN

R«
Mapadeyua

METAAHZ_AIAPKEIAZ <= 0 ¢oera > 100 (TAWiQ)

Baoelg Aedopévwy 2016-2017 Evayyehia Mitoupa
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Metovopootia

" LETOVOUOCLOl YWWPLOUATWY
R(Alota-pe-vea-ovouata) <—
Mapadeyuo

MEFAAHZ_AIAPKEIAZ (6vopa -tawviog, EToc-apaywyng, Sltapkela, €idog) «— o

Sdtapkela > 100 (Tawiay)

ovopa-tawviog | €toc-mapaywyne | Stapkela | €ldo¢

Star Wars 1997 124 EYXPWHN

Mighty Ducks 1991 104 EYXPWHUN
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Metovopootia

teAeotnc uetovouaoioc (rename
operator) cuPoAileTal pe p

yia pa oxeon R(A,, A, ..., A):

n ekdpaon Psz1, 82, .., 8n)(R)
elval looduvapn Tovu cupPoAlopou

S(B,, B,, .. B.) «—R(A,, A, ..., A )

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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AOKNOELC

MNITXA(ONOMA, ZYITATIKO)

APEZEI(DOITHTHZ, 2Y2TATIKO-MITZAZ)

2EPBIPEI(MAIAZI, ONOMA-NITZAZ)

Ta payalia rov cepBipouv ToUAaxLOTOV ULla TTITOO TTOU EXEL UAVITAPL
Ti¢ itoec (ovoua) mou Exyouv toudayiotov 6U0 SLAPOPETIKY CUTTATIKC.

Ti¢c mitoec (ovouo) mou EYouv LIOVO £V CUOTATLKO

. WL M R

Ti¢c nitoec (Ovoua) mou €xouv rneplocotepa amo dvo (bnAadn, toudayiotov tpia)
OLAPOPETIKA CUOTATIKO,

5. T rtitoec (6voua) rrou Eyouv okplBuwc SUO SLOPOPETIKA CUCTATLKA
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niTzA
ONOMA
Vegetarian
Vegetarian
Xapan
Xapan
Inéolal
Inéolal
Inéolal

EAANVIKA

Baoelg Asdopévwy 2016-2017

ZYITATIKO
powvitdpt
elha
ovavag
{ounov
{opunov
UKoV
powvitdpt

M

APEZEI
®OITHTHZ
Anprtpng
Kwotag
Mapia
Katepiva
Mapia
Anprtpng
Mapia

ZYITATIKO-MNITZAZ
pavitapt

{aunov

eAa

pavitapt

{aunov

MUTELKOV

aVOVAG

Evayyehio Mitoupa

2EPBIPEI
MATAZI
Roma

Roma

Napoli
Napoli
Pizza-Express
Pizza-Express
Pizza-Express

Pizza-Place

ONOMA-NITZAZ
Vegetarian
Inéolal
Vegetarian
EAANVIKA
Xapan
Inéolal
EAARVIKA

Inéolal
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Ti¢ rtitoec mou Eyouv ToUuAaxLotov U0 SLAPOPETIKA CUOTATLKA

niTzA
ONOMA
Vegetarian
Vegetarian
Xapan
Xapan
Inéolal
Inéolal
Inéolal

EAARvikA

2YITATIKO

pHovitapt

eha

avavag

{aunov

Zopmov o1 51 02 52

UéiKov Vegetarian pavitapt Vegetarian pavitapt

Havitdpt Vegetarian povitdapt Vegetarian e

A& Vegetarian povitdapt Xapan avavag
Vegetarian povitdapt Xapan {apumndv
Vegetarian pavitapt InEclal {aunov
Vegetarian pavitapt InEclal MUIELKOV
Vegetarian pavitapt InEclal pavitapt
Vegetarian pavitapt EAAnvKA eMA
Vegetarian eMd Vegetarian pavitapt
EAARviKA gAML Vegetarian Havitapt
EAANVIKA e\l Vegetarian e\la
EAANVIKA e\l Xapan avavag
EAANVIKA e\l Xapan {aumnov
EAANVIKA e\l Inéolal {aumnov
EAANVIKA e\l Inéolal MUIELKOV
EAAnvki eMa Inéclal pavitapt
EAAnvki eMa EAAnvkn eAa

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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E€¢wtepkn Zuvevwon

Outer join

Otav B€Aoupe vo. KPATACOULE OTO OTTOTEAECHA OAEC TLC TIAELAOEC - KOl QLUTEC
nou Oev toalpldlouv) eite TNC OXEONC OTA OPLOTEPA (0pLOTEPN EEWTEPLKN
ouvevwon) elte tTng oxeong ota de€la (O e€wteplk cuveEvwon)

g 95 VZV@F
R S R¥S
AlcC A B Alc|s 2L4&1B Al C|B
1|6 13 1 | e|3 t %3 1) 63
2 | 4 1|5 1 6|5 t %] 116 |5
3| g 2 |4l 3o
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Alaipeon

R(Z) = S(X), X2
To amotéAeopa eivat pla kavoupyla oxeon Q(Y) omou Y = Z - X Kal
t € Q(Y) avv
dtpq €R, ty[Y] =1 ko
Vit €S, dtg eR, t[X] = tg, kot tg[Y] =t
e avaloyia pe tn dtaipeon akepaiwv
Saipeon akepaiwv: R/ S to amotédeopa Q tétolo wote: Q *S < R

Swaipeon oxéoewv: R == Sto amotéleocpa Q T€TOl0 WOTE ...

Me amtAa Aoyia, ti¢ urto-nAetadec Ztnc R mou su@avilovrol Ue OAeC
TIC TIUEC TNC S
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Alaipeon

R AL B R =+ S
ap | by S
a; | bs Z={A,B} X={B}
a, | b, B f /
2| b, b, R(Z) = S(X), XcZ
a,| b, b, Q(Y)?
33| b, Q Y=Z-X Y={A}
A teQ,dty; e R, ty[Y] =1
a, Vig e S, Ith eR, z[X] =t5 xar tg[Y] =1
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R

A B C
a, by ¢
a, by ¢
a, b, ¢
a, b ¢
a, b, ¢
8 b, ¢
a; by ¢

Baoelg Asdopevwy 2016-2017

Awaipeon

Nopadelyua

EvayyeAia Mitoupa
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R

A B C
a, by ¢
a, by ¢
a, b, ¢
a, b, ¢
a, b, ¢
a3 by ¢
a3 by ¢

Baoelg Asdopevwy 2016-2017

Alaipeon

S

A B
dq 1
a, b,

EvayyeAia Mitoupa

61



Alollpeon

noapadewypa: Bpec TIC TTOEC TOU £Youv OAa TA
OUOTOTLKA TTOU aPECOUV 0TOV ANUATEN

R (MITZA)

S: Ta cuotatikd ov apEécouv oTov ANUATEN

Q: Ta ovépata amnd mnitoeg nov spdoavitovrat otn oxéon NITZA pe 6Aa ta
OUOTATLKA ToU epdavilovtal oto S

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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Napadeyua

nITzA
ONOMA ZYZTATIKO
MNITZA(ONOMA, 2YZTATIKO) Vegetarian  pavitdpt
Vegetarian gAML
APEZEI(DOITHTHZ, ZYZTATIKO-MIT2AZ) XoBén avavég
Xapan {apumnov
2EPBIPEI(MATIAZI, ONOMA-MNITZAZ) Sréotoh Zaunov
Inéolal UIEKOV
Inéolal povitdapt
EAANVIKA gAML
ZEPBIPEI
MATAZI ONOMA-NITZAZ APEZEI
Roma Vegetarian ®OOITHTHZ ZYZTATIKO-NITZAZ
Roma Inéolal AnpATeng pavitépt
Napoli Vegetarian Kwotog {opnov
Napoli EAAnviki Mapia eMd
Pizza-Express ~ Xapan Katepiva HaviTtapt
Pizza-Express  Iméclal Mapia {opnov
Pizza-Express ~ EAAnvikn AnpATeng UéKov
Pizza-Place Inéoloh Mapia avavag
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APEZEI

®OOITHTHZ ZYZTATIKO-NITZAZ
Anurtpeng Havitdpt
niTzZA . .
Kwotag {oumnov
ONOMA 2YZTATIKO , ,
Mapia eAla
Vegetari :
egetarian pHavitapt Katepiva Havitapt
Vegetarian eMa , .
Moapia {oumnov
XaBé :
apadn avavag AnpATeng UTELKOV
XaBé .
apan {aumnov Mapia avavag
InEcilal {aunov
Inéolol HTEKOV A_APESEI
Inéolal pavitapt ZYITATIKO S
EAANVIKA e ,
pavitapt
UTELKOV

ONOMA

Inéclal
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Awollpeon

loodUvaun €kppaon yLo to Q(Y) <« R(Z) =+ S(X)

" YTTOAOYLOMOC TV TAELAO WV Ttou HEV TIPETIEL VAL E(VOLL OTO ATIOTEAEC QL.

Muat AeLada y amokAeleTal amod TO ATOTEAECHO AV KOL LOVOV OV: OTAV TNG
ouvaPoupe pLa TR X amo to S, n mAsada <y, x> dev avnikel oto R

T, < (mty(R)xS)-R
Q<—T[y(R)‘T[y(T1)
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Ti¢c TiTOECG TTOU EYOUV OAQ Tt CUCTATIKA TTOU OPECOUV OTOV QOoLTNT Anunten

niTzA
ONOMA
Vegetarian
Vegetarian
Xapan
Xapan
Inéclal
Inéclal
Inéclal

EAANVIKA

ZYITATIKO
Havitapt
e\
avavag
{aunov
{aunov
UIELKOV
pHavitapt

eMa

< (mty(R)xS)-R

Baoelg Asdopévwy 2016-2017

A_APEZEI
2YZTATIKO
Havitapt

UIELKOV

ONOMA

Vegetarian

Inéclal

Inéclal

Evayyehio Mitoupa

2YZTATIKO

povitapt

povitapt

MTTELKOV
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Aoknon

MACHINE(mname, ipaddr, os)
EVENT(a-ipaddr, v-ipaddr, date)

MACHINE mtepléxel mAnpodopia yia tn pnxavn (tou attacker | tov Bupatocg) — dovoua, ip
address, Aettoupylkd cuotnua (os)

EVENT meplexel mAnpodopiec ywa tnv eniBeon — ip address attacker, ip address victim
(O0parog), nuepopnvia)
1. Tt Alota Twv Bupatwy (v-ipaddr) mou 6€xBnkav enibeon otig 2/11/2020

2. Tal AELTOUPYLKA CUCTAMOTO TIOU XPNOoLHomoLlOnkav ya va yivel emibeon oto Bupa
’10.10.10.2’

3. Tic unxaveg (ip address) mou kait €xouv KAvel kat €xouv SexOel emiBeon
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Aoknon

TLeMIOTPEDEL N TAPAKATW EPWTNON UE OTTAA AOYLOL KOLL TIOLO €(VOIL TO ATIOTEAECHAL TNG
OTOV TIOPAKATW TIlvaKaL

—

wipaddr [ Fa-ipaddr="9.9.5.9(EVE ”TD

TE'-il-i|:-E||:I1:|r,1.|~-i|:1-i|~|:|-{:IrI: EII"FENT:I :

EVENT a-ipaddr v-ipaddr date
9.9.9.1 10.10.10.2 2/1/2012
9.9.9.2 10.10.10.1 2/2/2012
9.9.9.2 10.10.10.2 2/2/2012
9.9.9.9 10.10.10.4 2/3/2012
9.9.9.9 10.10.10.3 2/4/2012
9.9.9.10 10.10.10.2 2/5/2012
9.9.9.10 10.10.10.4 2/6/2012
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Avadpopkn KAetototnta

A 4

Ap Tovt | AlevBovon | MieBdc | Ilpoioctduevog

Aev eival duvatov va Bpoupe 0Aoug Toug UPLOTAMEVOUC TIOU ETILTNPEL O€
OTIOLOONTIOTE ETMEDSO £VAC CUYKEKPLUEVOC TipoioTtapevog (m.x., Ap_Tavut =
M20200)

M, (Mpoiotl) <—mt Ap_Taut (o Mpoiotdpevoc = M20200 (R))

M,(Mpoiot2) «—m Ap_Taut (M, >< Mpoiotl = Mpoiotduevog (R))

MNopopola, Hmopw va Bpw T TOUGC CUUMPWTIAYWVLIOTEC Tou George Clooney
(nBomowoug Tmou  €matéov o TOUAAXLOTOV Mt towvia  pall tou), TOoUug
CUUTTPWTOAYWVLOTEC TWV OUUMTPWTOYWVLIOTWYV TOU KATT AAAQ pLEXPL Eva Babocg
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Aoknon

event_id | athlete_id | result
| athlete_id | country | nams | age | Ei j:; ‘fl[i[ll
Al US.A. Michael Phelps 31 BN A [ —
A2 U.S.A. Justin Gatlin 44 ; = .
A3 USA Ryan Lochte | 32 Ej j:i :1[:.1:11
A4 Canada Andre De Grasse 21 R ‘J.L] E#[Jlil
Ab Jamaica Usain Bolt 30 3 ‘317 Silver
Ab France | Christophe La*mgitn* 26 = ‘-foJ }:;1'-31['.*(*
AT Japan Masato Sakai 24 - :
AS Japan Naito Ehara 60 kA "ﬁ*_l Gold
AD GBR Duncan Scott 35 Ed AJ Gold
AT0 GBR James Guy 32 kA AT Silver
(a) Athletes Table E4 A8 Silver
E4 A9 Bronze
E4 Al0 Bronze
(c) Event_Results Table: the outcome of
event_id name every event
E1l 100m Sprint
E2 200m Sprint
E3 200m Butterfly
E4 4200 Freestyle Relay

(b) Events Table
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1. Eotw n mapakatw £pwtnon

Tage<25|Athletes <1 Event_Results)

(a) Tu urtoAoyilet pe amAd Aoyla (to == oupBoAilel duokn cuvevwaon)
(B) Moto eival To AMOTEAESHA TNG OTOUC TIVOKEC TNG TTPONYOUEVNG OeALdAC;

2. Moleg amo TI¢ MaPAKATW EPWTACELS pag divouv ta ovopata Twv abAnTwv Tou
TIHPAV TOUAAXLOTOV €va XpUoO HETAAALO (to =2 cupPoAilel puoilkn) cuveEvwon);

o Tresuit— ol (Athletes ba Event_Results))

o[Athletes 1< Trognir—cola (Event_Results) )

_o—_— |

Mneme (

Tname (Tresmis—rCold (Athletes i Tathiete_id resut (Event Results)))
T pame [Athletea} <l Oresule—Cold (Event_Resu 1ts)

Mgame

o(Athletes) — My, (Athletes bd Oreanr ol (Event_Results) )
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Aoknon

MPOTIMA(N-MOTHZ, N-MMNYPA)

2YXNAZEI(ZY-NOTHZ, ZY-MATAZI)

2EPBIPEI(ZE-MATAZI, 2E-MIYPA)

Touc ITOTEC TOU TTPOTIUOUV TN Unupa «Guinness»

Touc¢ notec mou cuyvalouv o€ payolld mov oepPipouv pnmupa «Guinness»

Ta payadlia rrouv cepBipouv unupa «Guinness» § unupa «Leffe Brune» n ko toe S0
To payalia rou ogpBipouv unupa «Guinness» ka urtupa «Leffe Brune»

Ta payadia rou oepBipouv unupa «Guinness» aAAa oyt urtupa «Leffe Brune»

Ta payadia rrov cepBipouv uovo urupo «Guinness»

Mayadlia mov oepBipouv TouAaytotov U0 SLaWOoPETIKEC UTUPEC. (Lovo Eva (b0C;)

Mayadlia mov oepBipouv akplBw¢ U0 SLaOopPETIKEC Utupec. (mapanavw oo duo;)

O L N A LR

Ta payadio rou oepBipouv UTTUPEC TTOU TPOTLUA O TTOTNG «ANUATPNG».

10. Toa payalia irou oepBipouv OAEC TIC UITUPEC TOU TTPOTIUA O «ANUNTPNGC».
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MPOTIMA(O-NOTHZ, N-MMYPA)
YYXNAZEI(2Y-NOTHZ, 2Y-MATIAZI)
YEPBIPEI(ZE-MATAZI, 2E-MMYPA)

2YXNAZEI
2Y-NMOTHZ
AnpATeng
Anpnteng
Kwotag
Katepiva
Katepiva
Mapia
Mapia

Avva

Baoelg Asdopévwy 2016-2017

ZY-MATAZI
ZuBornwAelo
BeeRock
ZuBonwAeio
GreenRose
Lancelot
BeeRock
Lancelot

ZuBonwAsio

NMPOTIMA
N-NOTHZ
AnpAteng
AnpAteng
Maplia
Kwotag
Kwotag
Kwotag
Katepiva
Moapia
Avva
Moapia

AnuAteng

2EPBIPEI
2E-MArAZI
ZuBornwAelo
ZuBornwAelo
BeeRock
BeeRock
Lancelot
GreenRose
GreenRose

GreenRose

Evayyehio Mitoupa

n-MnypPA
Guinness
ApoteA
Corona

Fix

Leffe Brune
Guinness
Leffe Brune
Fix

Kaiser
Guinness

Corona

ZE-MNYPA
Guinness
ApoteA

Fix
GreenRose
Fix

Guiness
Leffe Brune

Fix
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Napadeyua

Towia Tithoc| Etoc | Awdpkela | Eidoog
A T
HaiCer Ovouoa-HBomowov | Tithog | 'Etog
HOomowog
Ovouo | AevBuvon | ‘Etoc-T'évwnoneg | olvyoc-HOBomoro0

Baoelg Asdopévwy 2016-2017

Evayyehio Mitoupa
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Napadeyua

[ta kaGe NGomoLo To OVoUO Kol TOV TITAO-ETOC VLo OAEC TIC EYXPWUEC TALVIEC
OTLC Ortolec mailel

AC LETOVOUAOOUUE Ta YyVwplopata tne oxéong Mailel o Mailel-TitAog kat Nailel-
‘ETOC wOoTE va UmopoU e va ta SLakpivoupe amo ta avtiotoa yvwplopata tne
oxeong Tawia

MNailell( Ovopa-HBomowov, Mailet-TitAhog, MNailel-Etog) <—
MNailel( Ovopa-HBomowov, Tithog, Etog)

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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Mapadelyua

Tawia TitAog ‘EtoG
MNapapvou 1990
MNapapvou 1930
duyn 2000
Avoién 1998

Nailell Ovopa-HBomolov

AAikn Mamnmna

Mapia lewpyiou

Kwotag Xpriotou

Mapia Xtepylou

Baoelg Aedopévwy 2016-2017

AwdpkeLa
90

120

98

101

MNailel-TitAog
Mapapvdt
Mapapvdt
duyn

Avolén

Evayyehio Mitoupa

Eidog
Eyxowun
Acmtpopaupn
Acmpopaupn
Eyxowun

Nailel-Etog
1930
1990
2000
1998
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Tauwia

Toawvia.
MNapapvdi
MNapapvdi
®uyn
Avolén

TitAog

MapopvoL
MapopvoL
MapopvoL
MapopvoL
MapopuoL

MapopvoL
MapopvoL
MapopvoL
MapopvoL
MapopvoL

duyn

Towvia.

1990
1930
2000
1998

‘Etog

1990
1990
1990
1990
1990

1930
1990
1930
1930
1930

2000

Napadeyua

AdpKela Eidog
90 EyXpwiN
120 Acmpopaupn
98 Acompopaupn
101 Eyxpwun
AldpkeLa Eidog
90 Eyxpwun
90 EyXpwin
90 Eyxpwun
90 EyXpwin
90 Eyxpwin

Baoelg Aedopévwy 2016-2017

120 Acompopaupn
120 Acompopaupn
120 Acompopaupn
120 Acompopaupn
120 Acompopaupn

98 Aconpopaupn

Naiell

‘Ovopa-HBomnowov

AAikn Noammad

Mapia lrewpyiou

Kwotag Xpriotou

Maplia Ztepyiou

Katepiva Artootohou

‘Ovopa-HBormnowov
AAikn Momna

Mapia Mlrewpyiou
Kwotag Xpriotou
Maplia Itepyiou
Katepiva Artootolou

AAikn Moammad

Mapia Mlewpyiou
Kwotoag Xpriotou
Mapia Itepyiou
Katepiva Artootolou

AAikn Marnna

Evayyehio Mitoupa

Naigel-Tithog

MNapapvoL
MNapaptot
Quyn
Avolién
Quyn

MNapaptot
MNapapdot
Ouyn
Avolén
Ouyn

MNapaptot

Naigel-Tithog
MNapapvot
MNapapvot
duvn

Avolén

duyn

Naile-Etog
1930
1990
2000
1998
2000

1930
1990
2000
1998
2000

1930

Naile-Etog
1930
1990
2000
1998
2000
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Napadeyua

[ta ke NUOIToL0 To Ovoua Kol TOV TITAO-ETOC YLO OAEC TIC EYXPWEC TALVIEC
OTLC Oomtolec mailel

n Ovopa-HBormotol, Tithog, Etog (o Nailel-Tithog = Tithog  AND Mailel-Etoc =

'ETOC(na’LZELl x (o Eidog = “éyxpwun” (TOLLVILO‘)))

n Ovopa-HBormolov, Tithog, Etog (I_IOLLZEll DQ Mailel-Tithog = Tithog AND Mailel-Etoc =
'Eroq(o Eidog = “éyxpwpn” (Tawia))

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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MNapadeypa

[ta kaGe NBOIToL0 TO OVOUO KOl TOV TITAO-ETOC VLo OAEC TIC EYXPWUEC TALVIEC
OTLC OrTolec malilel

n Ovopa-HBormolov, Tithog, Etog (o Eidoc = “Eyxpwun” AND Mailel-TitAog = Titho¢ AND

NoiZet-Etoc = EToc (Mailell x Towvia))

n Ovopua-HBormotou, Tithog, Etog (o Mailel-Tithog = Titho¢ AND Mailel-Etog ='Etoq(|_|OLLZEL1 X
(O Eisoc = “yypwpn” (TAWLA)))
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Napadeyua

[ta k€ nUOIToL0 To Ovoua KAl TOV TITAO-ETOC YLO OAEC TIC EYXPWUEC TALVIEC
OTLC Ortolec mailel

n Ovopa-nBormolov, Tithog, Etog (o Nailel.titho¢c = Titho¢ AND Natilet.€toc =

'ETOC(na(ZELl x (o Eidog = “éyxpwun” (Tawia)))

n Ovopua-nbormotou, Tithog, Etog (Maiell > <1I'Iai(et.t'tr)\oq = Titho¢ AND Nailel"Etoc =

,qu(o EiS0C = “Eyypwin” (Tawvia))

(MaileL * (o » (Towviar)))

n Ovopa-HBormotou, Tithog, Etog Eldoc = “yxpwun

glvat n tpitn ekppaon rptv tnv npoBoAn tooduvaun twv aAAwv dvo;

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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Napadelypata

" Tig Tavieg (0Aa ta yvwplopata) mov yupiotnkav to 2005
= Movo Tov T{TAO TWV ToLVLWV TTou yupiotnkav to 2005

= Toug nBomowol¢ (ovopata) mou €nmaléav o€ TAlVIiEC TIOU yuploTnkav To
2005

= Toug nBormowol¢ (ovopata) mou €maléav Ce TAlVIEC TTOU yuploTnKkav To
2005, aAAa Sev €natéav og kapia Tawvia mou yupiotnke to 2004

= [Lot KABe NOOTIOLO TO OVOUO TOU Kol TOV TITAO-£TOC YL OAEC TLC (EYXPWMEC)
Tawieg otic onolec nmailel pall pe tov ouvluyo tTou/INC

Baoelg Asdopévwy 2016-2017 Evayyehio Mitoupa
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Awaipeon (mapadetyua)

ntapadelyua: Bpec tov nBomolo rmou nailel o O0Ae¢ (oe ka¥e) tawvia mou
ntailel kat o George Clooney.

S: 'OAec tic tawvieg mou mnailel o George Clooney

Q: Ou nbBormolot mou (to ovopa touc) epdavitovral otn oxeon Mailet (R) pe
uTtOAoLTA YVwplopata va maipvouv OAEC TIC TILEG TOU S

S< T TitAog, Etog (o Ovopa HBomoloL = George Clooney (Maigey))

Q <« IloiCer = S

Xwplc va xpnotuorotnow tnv npaén tng diaipeonc;
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Awaipeon (mapadetyua)

MNapadeyua (epapuoyn tocodbuvaunc ekppaocnc): Bpec tov ndomolo mou
ntailel o€ 0Aec (oe ka¥e) tawvia rou nailet kot o George Clooney.

Mia riAsiada y amokAgleTa amo To AMOTEAECUN avV OTAV TIC CUVAOUUE ULX TIUN X A0 TO S,
n nAswada <y, x> Sev aviket oto R

T, < (mty(R)xS)-R
Q<1 (R)-m(Ty)

ST TitAog, Eto¢ (o Ovopa -HBormowov = George Clooney (Maide)

T, (m Ovopa-HBomoLod (Mailel) x S) — Nallel (uévouv povo ot ndoroiol mov Sev
ntailouv o€ kamota tawvia tou nailet o Clooney!)

Q N Ovopa-HBormoloL (”GLCEL) el Ovopa-HBomowou (Tl)
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