AOYLKOC 2XEOLOLOUOC
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Elcaywyn

Oa e£eTACOVIE TTOTE EVA OXECLAKO OXNUA yLa Lo Baon
dedopévwy eilval «kaAo»

" M TUTILKEC VEVLKEC KATEUOUVOELG

" Qewpla Kavovikwy popdwyv n omoia Baoiletal otnv
EVVOLOL TWV OUVOPTNOLOKWY EEOPTIOEWY

Bdoeig AeSopévwy 2016-2017 EvayyeAia Mitoupa 2



[evikec KateuBuvoelLc

1. ZnuaoloAoyia
2. EAattwon nmAsovaopou
3. EAdttwon tipwv null

4. Mn MAOCUOTIKEC TAELAOEC

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa



> nuocLoloyia

= EUkoANn n €€nynon tTng onupociog tou

= Artoduyn ocuvOuaoHOU YVWPLOUATWY orto TTOAAEC OVTOTNTEC Kol
ouo)eTioelc otnv Lbla oxeon

TitAog Etoc | Awdpkela | Eidog

Tauwvia
NaiZet Ovouoa | Titdog | ‘Etog
HBorowo¢ Ovoua AevBbuvon | Etoc-Tévvnonc
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[MAeovaopoc (emavaAnpn nmAnpodopioc)

Touvia T[T)\OC‘ 'ETOC‘ ALdeELQ\ E'L(Soq‘ Ovoua-HBormolou

€6w Bonbolv oL cuvaPTNOLAKES EEQAPTNOELG

Etcaywyn

" Lot TNV ELOOYWYN KOG VEAC TOLVIOG TIPETIEL VAL ELOAYOUE TOUAAXLOTOV Evav
nBormotod (twun null;)

" [t TNV €loaywyn €vog nBormolov otnv Tawia PEMEL va emavaldBoupe ta
yvwpiopata (Slapkela, €idog) tng towviog

Aaypaepn

" Tuyivetow av Staypadoupe kol tov teAeutaio nBomolo

= Alaypadn pog tawviag;
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[MAeovaopoc (emavainyn nAnpodoplac)

Towvia

TitAog ‘ ‘Etog ‘ Aldpkela . Eido¢ ‘ Ovoua-HBomolou

Tportortoinon

= TLyilvetal av 6eAjocou e va TPOTIOTIOLACOULLE TN SLAPKELAL LLOC TALVIOG

uvoyn MpoBAnuatwyv Aoyw MNAeovacpou
=  [TAgovaouOG oTNV amoBnKkeuon

=  [lpoPAnpatiKA EVAUEPWON

= [lpoPAnpatikA ELoOywyNn

= [lpoPAnpatiki dtaypadn
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Amtoduyn Tipwv null

‘Atebeuvon ‘Eto¢-Tévvnong

YUuluyoc-HBomolou

HOomouo¢ l
Ovoua
HOomowo¢

Zeuyapl-HOomowwv

Baoelg AeSopévwy 2016-2017

Ovoua

AeVBuvon

‘Etog-M'évvnong

Ovoua

YU{uyoc-HBomoLlou
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Amtoduyn dnuoupyloc MAOCUOTIKWVY
nAeladwv

(abuvapia avamopaotaong CUYKEKPLUEVNG TTAnpodopiag)

Touvia TitAog | Etog Awdpkela | EiSog
NaiZet Titho¢ | Ovoua-HBormolou

Xavouue mAnpowopia dev uropouue va Bpouue toto¢ nGormnoloc enaiée oe
Tola Tovia

Towia Tithoc | Etog Awdpkelo. | Eioc | Ovopa-HBomowou
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[evikoc AAyoplOpoc Zxedlaopou

O tpomoc ou oxedlalape eva oxnuo BA pexpL twpa:

v' OO TO EVVOLOAOYLKO OTO OXECLAKO MOVTENO

Oa SoUE Eva YEVLKO TUTILKO TPOTIO KOLTOLOKEU G TOU OXIMATOC
[EVLIKAL:

" ZeKWAME amo To KoBoAlko oynpoa (mou TMeEPLEXEL OAAL Tal
yvwplopata)

" ALoOOYLKEC  OLOOTIOOELC €T0L WOTE TOL OXNMATO TOU
TPOKUTITOUV VA LKAVOTIoLoUV KATtoleg olotnteg (pe Baon
OUVOPTNOLOKEC EEAPTNOELC)

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa



2UVOPTNOLOKEC
E¢aptnoelc

Baoelg Asdopévwy 2016-2017



Elcoywyn

= Tielvay

E€apTtioelc avapeoa o cUvoAa amo yvwplopota
= JuuBoAiouoc

S1 — S2 (6rovu S1, S2 cuvoda yvwpLoUATWV)
* TiLonuaivet:

Av 0lec TIMEC oTa yvwplopata tou S1 = i0leg TIMEC oTa
yvwpilopata tou S2

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa



Mapadetyua: 2xnua oxeonc R(A, B, C, D) (YrnievBupuion cupfoAiopon)

ZTypotuno, r(R)

Napadeyua

A B CD
r1 a, b, c, d;
o 8, b, ¢ d,
r3 a, by c, dg
4 8 by C; d,

Baoelg AeSopévwy 2016-2017

JUMUBOALOUOC
ri[A] = a,;
r2[BC] = b, c,

EvayyeAia Mitoupa
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OpLoUOC

Eotw eva oxnpa oxeong R(A,, A,, ..., A,).

Oa cupBoAifoupe pe R={A,, A,, ..., A, } To cuvolo Twv yvwplopdtwy tng R.

Eotw X RkaLY C R,
pLa cuvaptnotakn e€aptnon (functional dependency)
X—>Y
LoYUEL oto oxnua R
av yia kaBe oxeon r(R), ywa kabe levuyog mAewadwyv t; kat t, Tng T,
woyveL t,[X] = t,[X] = t,[Y] = t,[Y] (If t,[X] = t,[X] then t,[Y] = t,[Y])

Me amAd Adyla, pwa ocuvaptnolakn e€dptnon X — Y pag Aésl otL av
orntolecdnmote duo mAslddeg plag oxéong tng R oupdwvouv (€xouv tnv Ol
TIUR) ota yvwpiopata X < R tote oupdwvolv (€xouv tnv Olar TUn) Kol ota
yvwpiopata Y < R.
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Yuvaptnolakec E¢aptnoelc

Avti{A, A,, ..., An} —>{B,, B,, ..., B..} ypadoupe
AA, ..A, —>BB,..B_

= |oyvouv oto oynua - dnAadn yia 0Aec tic ribavec oxeoelg (mAeladec)

Nopadewypa: MMolec (Un TETPLUUEVEG) ouvapTnNOoLlaKEC e€aptnoel Oev
napoBLalel n mapakatw oxeon — dev EEpoue av LoYUOUV OTO OXN U

MropoUE OUWC VAL TIOUWE TIOLEG OEV LOYUOUV A B CD

a, by ¢, d;
, C d,

C, d,

w

b
a, b
b

c, d,

w
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Yuvaptnolakec E¢aptnoelc
(emavaAnyn)

OpLlouoc:

‘Eotw 6U0 cUVOAL YVWPLOUATWV
A={A,,...,, A} koL B ={B,,...B_} evOg
niivaka R,

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa



Yuvaptnolokec E¢aptnoelc (etkova)

OpLlouoc:

‘Eotw 6U0 cUVOAL YVWPLOUATWV
A={A,,...,, A} koL B ={B,,...B_} evOg
niivaka R,

H ouvaptnowakn eéaptnon A—> B
oto R

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa



Yuvaptnolokec E¢aptnoelc (etkova)

OpLlouoc:

‘Eotw 6U0 cUVOAL YVWPLOUATWV
A={A,,...,, A} koL B ={B,,...B_} evOg
niivoka R,

H ouvaptnowakn eéaptnon A~> B
oto R oxveL, av yia kabe t;, t; oto R:

AV t[A,] = t[A,] AND t[A,]=t[A,]
‘ ’ AND ... AND t[A,] = t[A,]

Av tl, t2 cupudpwvouyv edw..
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Yuvaptnolokec E¢aptnoelc (etkova)

OpLlouoc:

Eotw 6U0 cUVOAQ YVWPLOUATWV
A={A,,...,A_}kaLB={B,,...B } evog
niivoka R,

H ouvaptnowakn eéaptnon A—> B
oto R woxveL, av yla kabe t, t; oto R:

Av tA,] = t[A,] AND t[A,]=t[A,]
‘ || | AND ... AND t[A] = t [A, ]

Av tl, t2 cupdwvouyv edw.. ... cupPwvoLv Kal edw!

Tote [B,] = t[B,] AND t[B,]=t[B,]
AND ... AND t[B,] = t[B,]

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa



JuvaptnoloKkec E¢aptnoelc
" To Y e€aptatal cuvaptnoLlaka amno to X

= Mol KAAOUVTOUL GUVAPTNOLOKEC

" Kc R kAetbitncRaw K— ?

= YrtevBupion: R lvo To 6UVOAO TWV YVWPLOUATWY TOU OXMOTOG

=" Mia yevikeuon tng €vvolag tou KAeldLou

Napatipnon
AA, A —B, kL AA,..A 5B, & AA, ..A — BB,

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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Napadewyua | (puowkn ocnupaocia)

Onwg kat ta KAELWSLA, OL CUVOPTNOLOKEG EE0PTHOELG MTPOKUTITOUV OO TN PUOLKN
neplypadn tou npofAnuatoc, SnAadn amnod Tov mPayUaTIKO KOGUO

‘EoTw TO MOPOKATW OXECLAKO OoXAMaL:

Evvpadn(Madnua, @ottntig, Qpa&Mepa, AiBouoa, Babuog)

(ouvtopoypadia) E(M, D, Q, A, B)

Moleg cuvapTnolakeg e€aptnoelg ekbpalouy ta 1 £wc 4

1. Ta padruoata mpoodpEpovtal LOVO pLa Gopa O€ LA CUYKEKPLUEVN WPAEP KOl
aiBouoa.

2. Oudottntég dev pmopouv va gival tavtoxpova (dnAadn, tnv idla wpa&uépa) os duo
Sladopetikég aibBouoeg

3. Aeyivetal va €xoupe duo pabnuata tavtoxpova (tnv dla wpa&uépa) otnv idla aibovoa
4. ‘Evag dowtntng maipvel povo Eva Babuo os kabe padnua

Moto (rota) ival to kKAeldi av Loxvouv ta 1 €wg 4

TLonpaivel
1. O—->M
2. MB—>O

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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Napadewypa Il (buokn onpooia)

Noapadeypa 1: Ito mMopokatw oxnua Aoyaplacpog BswpoUpe OTL EVOC AOYAPLOOUOC
UMOPEL va. aviKel o€ mapamavw amo Evav TEAATN Kol €vag TEAATNG UTTOPEL va €XEL

1toAAouc Aoyaplacuouc.

Elval kaAog oxeblaopog; Moleg AAAeC (ektog Tou KAELOLOU) oUVAPTNOLOKEC €EQPTHOELC

Loxuouv;

NoyapLoGpog

Ovopa-YmokotaoTHUOToC

AplOuoc-AoyapLaouou MNooo | Ovopa-MNelatn

Nopadeypa 2: Napopola, oto mopakatw oxnuo MNeAdtng (€vag meAdtng €XeL HOVO LA

SlevBuvon)

MeAatng | Ovoua-Meldtn

0b66¢

MoAn

AplOuoc-AoyapLaouou

\

J

Y Awe0Ouvon nehdtn

" JTO TTOPATIAVW OXECLOKA LOVTEAQ, HE T KAEWOLA ekPppaleTal PLOVO Eva UTTOCUVOAO TWV

TIEPLOPLOUWV

" AwooOntika, ot Suo napanavw oxedlacpol dev eival «kaAoi», ylati;

Baoelg AeSopévwy 2016-2017

EvayyeAia Mitoupa
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Tetplupevn Zuvaptnolakn Eéaptnon

TetpLlpupeveg (trivial) e€aptrioelc: loxyvouv yla OAa Ta oxnuaTa

Nopadewypa: A—>A n AB—>B

[eEVIKQ,

X — Y tetpippevn, otavyY < X

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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[Meploplopol ZxNuatoc

= OL ouvaptnolokee eEaptnoelc opilovtal OTO OXAUA MLOC
oxeong, ekppalouv TmeEpLOpLOpoUC  opBotntac  (integrity
constraints)

= ‘Eva oUvolo amod ouvaptnolokeeg e€aptnoelc F toyvel og gva
oxNuo, OAa ta €ykupa (valid) otwyulotuma TpEMEL  va
LKOLVOTTOLOUV TO 6UVOAO TwV €£QPTACEWV

=  ‘EAeyyxoc av upla oxeon (otyplotumno) tkavortolel to ouvoAo F

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa 23



Kavovec Zuunepoaopou (Inference
Rules)

MwC UMOPOUME VO CUVOAYOUMUE VEEC €EOPTNOELC ATIO Eval
dedopevo ocuvolo eaptnoewy

F‘= X — Y :n ouvvaptnowokn e€aptnon X — Y cuvayetoal (inferred/implied) amné to
ouvolo etaptrioswyv F

H X — Y loxVeL og KABE OTLYULOTUTIO TIOU LKOWVOTIOLEL TO OUVOAO TwV e€apTHoEWV oTo F

F*: kAewototnta (sykAewopoc) tou F (closure): oUvoAo OAwv Twv
ouVvaPTNOLOKWY £EAPTACEWVY TTOU cuVAyovTal armo To F

Kavovec Zupnepaopou - ya tn Snuiovpyia e€optioswv

Bdoelg AcSopévwy 2016-2017 Euayyelia Mitoupd 24



Kavovec Zuunepoaopou (Inference
Rules)

1. AvakAootikoc Kavovac (reflexivity)

Av XDY toteX—>Y
2. Emavéntikog Kavovocg (augmentation)
{X—>Y} \z XZ —->YZ
3. MetaBatikog Kavovac (transitivity)

X>YY>Z} ‘: X—>Z

Kavovec tou Amstrong: Baotwuot (sound) &€ divouv AavBaopéveg e€aptioelg Kal TANPELS
(complete) poc divouv 6Ao 1o F*

Bdoelg AsSopévwy 2016-2017 Euayyelia Mitoupd 25



Kowvovec Zupumepacpuou

XY |2 XZ-YZ Ertauéntikdc Kavovog
Anodelén twv 3 kavovwyv e Bacon tov oplopd
AmodeLen
(UE emaywyn o€ ATormo:) €0TW OTL OE KATIOLO OTLYULOTUTIO TNG I LOXVEL
X =Y (1) aAA\& oxL XZ —>YZ (2)
AT (2 & oplopo), urtapxouv duo mMAeLadec, tl kal t2, tétoleg wote t1[XZ] = t2[XZ] (3)
ko t1[YZ] # t2[YZ]
Amo (3), t1[X] = t2[X] (4) ko t1[Z] = t2[Z] (5)
Amo (1) kau (4), t1[Y] = t2[Y] (6)
Amo (5) kat (6), t1[YZ] = t2[YZ] Atomo!
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Kovovec Zuumnepaocuou

EmupooBetoL KOVOVEC

4. Evwtiko¢ Kavovocg (union)

Xo>YX>Z) | X-oVYZ

5. Ataomaotikoc Kavovac (decomposition)

X>YZ}  |Exov

6. WevbopetaPfatikoc Kavovag
X—>Y,YZ—>W} \z XZ —> W

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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Kovovec Zupmepaopou

EV(L)TLKOC K(IVOVCXC ATOSeLEN TwV €MUTAEOV KAVOVWY HE BAon tov
0pLoOMO /KAl TWV KVOVWV Tou Amstrong

XY (1), X—>Z(2) =X vz

Amtodelen (He xprion Twv Kavovwy tou Amstrong)

AvaKkAQoTIKOC Kavovag
(2) + Emawé. XY — YZ (3)

Av XDY tote X —>Y
(1) + Emawé. X — XY (4)

Enavéntikog Kavovag
(3) (4) MetaB. X > YZ

X—Y} ‘:XZ —>YZ

Metafatikoc Kavovag

X>YY—>Z} ‘: X—>7Z
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Kavovec 2uumnepaocpou (ouvoyn)

. AVaKAQOTLKOC Kavovoc av x o, tote X — Y
Emauéntikoc Kavovac (x — Y} ouvéyel X2 —»Yz
MetaBatikoc Kavovac x — Y, Y — 2} ouvayel X — Z
EVWTLKOC KavOVaC X — Y, X — 2} suvayet X — YZ

ALOOTILOTLKOC KOVOVOLC {X — YZ } suvéyel X — Y

S N

WevdopetaBatikoc Kavovac {x — Y, Yz — W } suvéyel X2 — W

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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Napadeyua

EotwR={A,B,C,G,H, I} kot F={A—B,A—>C,CG—H,CG— I, B— H}

Napadelypota cuvaptnolokwy EAPTHOEWY TTOU cuvayovtal armo to F

oA—>H

o CG — HI

o AG —> |

(a) Ytapyel tpomoc/aAyoplOpog va TIG UTTOAOYLOOUE OAEG;

(B) NMwc propou e va uTtoAoyicou e To KAELSL;

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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EvkAelopoc NnvwpLlopatwy

+ 7 7 7 7 7 ’
X : kK\ewotdtnra (eykAeiopoc) (closure) evoc cuvohou X amd yvwplioparta
aro 1o F : cuvoAo OAWV TWV YVWPLOUATWVY TIOU £EQPTWVTOL CUVAPTNOLOKA
aro 1o X peow tou F

YrtoAoylopog tou X*

Result := X
while (aAAayn oto Result)
Ma kaBe cuvaptnolakn e€aptnon: Y > Z € F

Av Y c Result, Result := Result U Z

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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Mapadelypa

EotwR={A,B,C,G,H, I} k. F={A—B,A—>C,CG—H,CG—I, B—H}

YrioAoylopog tou {A}, {B}, {A, G}

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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EvkAelopoc Nnvwplopatwy

= Eivall o aAyoplBpo¢ cwotog

" (o) MNa kABe Y € Result, loyvel Y € X*

" (B) Na kaBe Y € X*, oxveLY € Result

= [loAuTtAoKOTNTA XELPOTEPNC TEPITTWONC

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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MNapadeypa |

R(A,B,C,D) F={AB—>C,C—>D,D— A}

1. Aeiéoupe av pla cuvaptnolakn e€aptnon Loxvel (ouvayestal
arno tnv F)
Co>A?

A—>D?
AB—>D?

2. YIoAoyLopog KAELWSLWV

3. YrnioAoyiooupe to F*

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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Aoknon

R(A,B,C,D,E) F={A— B, C—>E, AD — E}

loxetDC —>E ?
YroAoyiote ta A+, B+, C+, D+, E+

Yrioyndia kKAEWOLQ;

W e

AwoTe €va oTLYULOTUTIO TToU va rtapafLalel uovo tnv AD — E

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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Napadeyua |l

R(A,B,C,D,E) F={A—BC,C—AD,B—ED, AD — E}

1. YtoAoyiote to

A+, B+, C+, D+, F+

2. Ynoynola kAedLa;

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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KaAvppo

2toxo¢ n amnAomoinon €vOC GOUVOAOU OUVAPTNOLOKWV
g€apTNOEWV XWPILC va petaaAAou e TNV KAELOTOTNTA TOU

‘Eotw duo ocuvoAa cuvaptnolakwyv e€aptioswv E kat F

Aépe otLto F KOAUTITEL To E (1 to E kaAUTtteTal amod to F), av k&Be ZE oto E
avnkel oto F* (6nAadn, cuvayetol amno to F) (looduvapa, av E < F*)

Auo oUvola cuvaptnotakwy efaptricewv E kat F eivat LoodU VL
avv Ef=F",

(6bnAadn, av 1o E kaAUmtel to F kat to F kaAurmtel to E)
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KaAvppo

" Mw¢ pmopoU e va umoAoyicoupe av €va oUVoAo F KaAUTTEL
£€va ouvoAo E;

" Mwg pmopoUUE vo UTtoAoyiooupe av €va oUvoAo F  eival
LoOOUVOLUO HE Eval UVOAO E;
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Mapadelypa

F1={A—>C,B — (C}
F2={A—>B,A —> C}
F3={A— B, AB— C}

F1 koAUmteL to F3;
F3 koAUmteL to F1;
F1 woobuvapo tou F3;
F2 kaAvrmrteLto F1;
F2 kaAurmteL to F3;

F2 tooduvapo pe to F3;
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EAayloto KaAvppa

‘Eva oUvolo F cuvaptnolokwy e€aptNoEwV €lval EAGYLOTO QV:

1. kAOe 2E oto F €xel cva povo yvwplopa oto 6£EL0 TNG LEPOC

2. 6 pmopoUE va aVTIKATAOTAoOUE pa 2E X — 7 oto F pe pa
2E Y — 7 t€tola wote Y < X KoL vo TIAPOUME €va GUVOAO

Llooduvapo tou F (dnAadn, dev umtapyel oTo a.U
NG ouvaptnolakng e€aptnong)

3. 86€ pmopovue va apaipsocoupse ptoe 2E amd to F Kol va TAPOUUE
gva. oUvoAo Looduvapo tou F (6nAadn, dev umdpyel teputtn ZE)

EAGyloTo KQAUPpO F_. tng F: ehdyxloto oUvoho amd XE
nou eivat tocoduvapo pe tnv F

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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AAyoplOpuoc Yriohoylopou EAayLlotou
KoAUppatoc

1. AVTIKOTEOTNOE TIC CUVAPTNOLAKES EEAPTNOELC

X =YY e X; = Y, kae X, = Y.

2.Nao kaBe ZE

(i) Bpec ta mepttta yvwpliouato oto o.|., adaipeos ta

(ii) EAeyEe av elval teptttn, av vat adaipeoe tn

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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Mepitta Nvwplopata

[lepitta yvwplopata: yvwplopata mou av adaipebouv dev
entnpealouv TN KAslototnta (&nAadn mpokumtel Loodvvauo
oUVOAO)

Mo mapddeypa: 1o yvwplopo AB — C 1o A giva mepttto otnv e€aptnon (oto
OPLOTEPO UEPOC) WV
F wooduvapo & -{AB —>C}) U {B —>Cj
V

FI
AnAadn, av apaipeocovue 1o A aro tnv 2E, To cuvoAo F’ mou rmpokUmnteL eival LoodUVALO UE

TO ApPXLKO oUVoAo F

v' Mpodovwe to F kohUTtteL to F, dpa apkel va eAéy§oupe av to F kaAUmtet to F’
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MepLtto Nvwplopa

Eotw €va ouvolo F cuvaptnolokwyv e€aptnoewv katn2XEX —>Y e F

To yvwplopa A € X elval itepitto oto X av

F kaAvumtel to (F - {X =Y} U {(X-A) ->Y}

" Mw¢ Oa urtoAoylooupe av Eva yVwpLoOpa OTO oM. po ZE elval mepltto; Oa mpéEmel

va deiéoupe otL oL 2E tou F’ avikouv oto F*, nAadn:

YrtoAoyioe 1o (X - {A})* ne Baon tic ZE tou ouvoAou F:

To A eivatl epttto av to Y avnkel oto (X - {A})*oto F
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[ apdﬁs LY LA (meputtol yvwpiopatog oto aplotepo
HEPOG)

R(A,B,C, D,E) F={A—BC,C— AD,B — ED, AD — E}

Elval karmotlo yvwplopa oto o.p. tTng AD — E mepttto;
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Meplttn E€aptnon

" Mw¢ Ba utoAoyicoupe av pa 2E X — B (pe éva yvwplopa oto 8.W.) ivat
TEPLTTNA;

Yrtohoyiloupe to (X)+ xpnotpomowwvtac to F—{X — B}

Meptto av 1o B avnkel oto (X)+
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AAyoplOpuoc Yriohoylopou EAayLlotou
KoAUppatoc

1. AVTLIKOTEOTNOE TIC CUVOPTNOLAKEC EEAPTNOELG
X —>Y,Y, ue X; > Y kot X; —> Y.
2.MNa kabe 2E
(i) Bpec ta mePLTTA YVWPLOMOTO OTO O .
A rtepttto oto X (X — Y): umtoAoyioe to (X-{A})*
(i) EAey&e av eival mepLttn, av val adaipeoe ™

E¢aptnon X — B nepLrtn: umoAoyLoe to X*
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Mapadelypa

Eotw R(A, B, C) kat F = {A — BC, B — C, A — B, AB — C}.

Bpette 10 F .1y
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Napadeyua

Eotw R(A, B, C) kat F={A — BC,B—> C,A — B, AB — C}. Bpeite to F, ;...

Meta to Py 1: {A - B,A —-C,B—>C,A— B, AB— C}
BrAua 2: E€Etaon av to A eival mepttto oto AB — C, umoAoyilovtag to (B)*
glval mepLtto
Néo ouvoro: {A —-B,A ->C,B—C,B— C}
Brina 3: E€€taon av n 2E A — B eival mepirtn oxl
E€€taon avn ZE A — C eival meplttn vou
Néo ouvodo: {A — B, B — C}
E€€taon av n ZE B — C eival mepurth oyl

Arnotéeopa: {A — B, B — C}
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EAayLoto KaAvppa

NopatnpnoELg
" To EAAXLOTO KAAUUMOA O£V ELVOLL LOVAOLKO

" To BAua (i) pemel va mponynBetl tou Prpatog (ii), dSnAadn
MPETEL TPWTA VA BPOULE TO TIEPLTTA YVWPLOUOTO OTO oL KOl
LLETA TLC TIEPLTTEC EEOPTNOELC
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Aoknon

R(A,B,C,D,E) F={A— B, C—>E, AD — E}

1. loxvetDC —>E?
2. Yrmoynora KAELOLQ;

3. AwoTe €va oTlypLoTUTo Ttou va apoaBalel uovo tnv AD — E

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa

51



Aoknon

R(A,B,C,D,E) F={A—>BC,C— AD,B — ED, AD — E}

YrioAoyiote eva eAaxloto KAAuppa tng F
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uvoyn

Tueldope:
= OpLOUO OUVAPTNOLOKAC EEAPTNONG
= KVOVEC CUUTIEPACLIOU OUVOPTNOLOKWY EEQPTNCEWV
= KAelotOTNTA YVWPLOUATOC
" [coduvapuio cuvolou e€aptnoewv

= EAQ)LoTO KAAU O
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AAlyoplOpuoc 2yedloopou

O tpomo¢ mou oxedlalope Eva oxnua BA pexpL twpa:

QO TO EVVOLOAOYLKO OTO OXECLAKO LOVTEAO

Oa dolue eva yeviko dewpntiko (formal) tpomo KOTOOKEUNC
TOU OXNHOTOC

[evikA:
" ZeKWVAUE amo To KoBoALko oy o (Tou mepLEXEL OAA Ta yvwplopata)

" ALaSOXLKEC OLOOTIAOEL €TOL WOTE T OXNHOTA TIOU TIPOKUTTOUV vd
LKOVOTTOLOUV KATIOLEC LOLOTNTEC (VoL elval o€ KAToLla KavoVvLIKN popdn)

-- top-down TEXVLKN
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AAyoplOpoc 2xedbloopou

MrmiopoUpe va €PAPUOCOUME OUTOV TOV TPOTO KoL yld va
«SLOOTIACOVE» HLa «TIPOPBANUATIKNA» OXECON TIOU TIPOEKULYPE
QO TNV METATPOTIN) TOU EVVOLOAOYLKOU oXeSLOOUOU

MelovekTno TwV SLOOTIACEWV:

Uropel va amattel ouvvevwoelg (join) ywa va amavinBouv
gpwTAMOTA N yLa var EAeyxOouv e€apTRoELC -> amodoTikoTNTA
TOU CUOTAMOTOC
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AAlyoplOpuoc 2yedloopou

ArntoouvBeon/Aldomnaon (decomposition)

AAyopLOpoc oxedlaopou

1.  Apxwka €va kaBoAiko (universal) oyruo oX€ong TMOU TEPLEXEL OAa T
yvwplopata

2. MpoodloplopoC TWV CUVAPTNOLOKWY EEAPTHOEWV

3. Aldomaon o€ €va OoUVOAO Omd OXAUOTO OXECEWV TIOU LKOVOTIOLOUV
KATTOLEC LOLOTNTEC
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Napadelypa Alaortaonc ZXNHOTOoC

KoGoAwko Synpa: R = {Tithog, Etog, Aldpkewa, Eidog, Ovopa-HBomoloU, AltevBuvon,
‘Etoc-l'évvnonc}

2UvoAo 2E mou Loxuouv oto npoPAnua:

F = {TitAog Etog — Eidog Aldapkela, Ovopa-HBomolol — AlevBuvon Etog-Nevvnonc}

MOavn didonaon:

R, ={Tithog, Etog, Awdpkela, Eidog}
R, = {TitAog, Etog, Ovopa-HBomowou,
AlevBuvon, Etog-Févvnonc}

» [lowx eivat puta kaAn dtaomnaon;

" [lw¢ UTTOPOUUE VO TAPOUUE TNV OPYLKI] OXEDT);

" Mrmopouue va Staortaocouue tnv R, e tov ibLo tpomo
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ErtilBupuntec 16otntec Ataomaonc

1. AL0OTIACELC XWPLC ATIWAELEC OTN CUVEVWON
2. Alatripnon tTwv cuvaptnolokwy e€ApTNOEWVY

3. Ol OXECELC TTOU TIPOKUTITOUV OE KATIOLOL KAVOVLKN
HopdN
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Turiikoc OpLouoc Ataomaong

Apxwa eva kaGoAwko oxnua R={A,, A,, ..., A,}.
Ataortaon/anocuvBeon (decomposition) Tou og SVo oxuaATA

R, ={B,, B,, ..., B,,} kaw R, ={C,, C,, ..., C, }
TETOLA WOTE:

1. {A, A, ..., A} =1{B, B,, .., B} U {C, C, .., C} (biatripnon yvwplouatwv)
[yvwpiouarta]

2. Ou mAewadeg tng ry(R;) elvaw n mpoBoAn twv mAsiadwy tng r(R) ota {By, B,, ..., B,.}
[mAeladec]

3. Ou mAewadeq tng r,(R,) elvaw n mpoBoln twv mAsiadwy tng r(R) ota {C;, C,, ..., C;}
[mAeladec]
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Napadeyua

‘Eotw to (kaBoAko) oxnua R(A, B, C) t(R) ABC
1 3 3
Awaomoon o€ Ry (A, B) kat R,(B, C) 2 3 4
Ta avtiotowa otwyplotuna (oxeoelg) (cupBoAtopoc r(R) A r)
ry(Ry) r(R,)
A B B C
1 3 33
Awdonaon o€ Ry(A, C) kat R,(B, C) 2 3 3 4

Ta avtiotowa otwypotuna (oxeoelg) (cupfoAiopoc r(R) A r) BRy) A ¢ flRdp
1 3 3 3
MrtopoULE va TTOPOUUE TO OPXLKO OTLYULOTUTTO; 2 4 34

14 14 * .
Quokn cuvevwon r, * r,;
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Alaomaon

yvwplopata

A 4

Eotw €va oxeolako oxnua R. Eva cuvolo amo oxeolokd
oxfuata {Ry, R,, .., R} ivat pia dStaomaon tou R av

R=R;UR, .. UR,

AnAadn, Vi=1,.,n R c R

| —

OTLYULOTUTIO

\ 4

Eotw r(R) kawr, =1y (r), V i=1,.,n

* * *
rcr*n*.L*r,
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Alaomoon Aveu AtwAELwv oTn
2UVEVWON

Eotw C to cuvolo meploplopwyv otnv R. Mwa dtaomaon tou R o€
{Ry, R,, .., R .} elvaw pa dtaomaon avev anwlewwv otn ouvevwon
(lossless  join decomposition) av ywa OAeC T oxeoelg r(R) mou
glvall vopuLpeg oto C Loyvel

r=me (r)*me(r)*..mg (r)

Ovopadetal Kat L1 tpooBetikn cuvevwon (non-additive join)
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Mapadeypa

rn aAs Fi +0
r 1 2 A B C
ABC
4 2 1 2 3
1 2 3
r 1 2 5
4 25 2 B C
_— 4 2 3
2 3
4 2 5
2 5

v’ Agv UTTOPOULE VO TTAPOULE TNV QPXLK GXECN r OUTO T I KAL I,

A C BC

r
s L 3 4 2 3

4 5 2>
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Alaortoon Aveu ATWAELWVY 01N
2UVEVWON

Oswpnua

Eotw R éva oyxeowakd oxnua kot F €va ocUvoAo amd ouvapTnOLOKEC
eéaptnoelg oto R. Eotw R, kat R, pa dtaomaon tou R. Av pia toulaylotov
armo tic 2E

R,"R, >R, nR; "R, = R, avrikeL oto F*

TOTE n dLaomaon eival Ywpic amwAELEC 0TN CUVEVWON.

AnAadn ta kowda pvwpiocuata Twv OUO0 oxNUATWVY eival kAeWi yua
TouAaxlotov €va armno ta SUo oxnuata
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Napadeyua

Moapadeyua: R = {Tithog, Etog, Awdpkela, Eidog, Ovopa-HBomowov, AtevBuvon, Etoc-

Févvnonc}
TitAog Etoc — Aldpkela
TitAoc¢ Etoc — Eidoc
Ovopa HBomolov — AlevBuvon
Ovopua-HBomololv — Etog MNEvvnong

R

Baoelg AeSopévwy 2016-2017

R,={Tithog, Etog, Awdpkela, Eidog}

R, ={TitAog, Etog, Ovopa-HBomolov,
AwevBuvon, Etoc-Névvnonc}

M R, = {Tithog, Etog}
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Awatnpnon E€aptnoswv

2TOX0G

Mo vau eAéyéoupe OTL Slatnpouvtal ot 2.E. 0Tto apylkd oxnuo, otav yivovtal
TPOTIOTIOLNOELG OE pia amo TG oxeoelg ri(R), va apkel va edeyéouue uovo tn
OUYKeKkpLUuEVn oxéon (6nAadn, va pn Xpelaletal va UTTOAOYLOOUUE TNV OaPXLKN
oxéon - amoduyrn TwWV CUVEVWOEWV)

Eotw F eva ouvolo amo 2E oto oxnua R kat {R, R,, .., R, } pa dtaomaon tou R.

F. meploplopog (f mpoPoAn) tou F oto R. €ivatl to oluvolo OAwv twv
ocuvaptnolakwyv e§aptroewv Tou F* mou mepLlexouv povo yvwpiopota tou R..

Mpocoxn: F* oxL F
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MNapadeiypota

Napadewypa 1: Eotw R(A, B, C, D), F={A —>B, B— C}.
Neploplopdc tou F oto S(A, C) (6nAadr mowec 2E tou F* ioxvouv oto S)

Napadewypa 2: Eotw R(A, B, C, D, E), F={A > D, B —>E DE > C, C > D}.
Meploplopog tou F oto S(A, B, C)
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Awatipnon E¢optnoswv

Eotw F €va ouvoho amo 2E oto oxnupa R kot {R;, R,, .., R.} pa
dlaomaon tou R kat F; n mpoPoAn (meploplopog tng F oto R)).

EotwF = F,UF,...U F,

Mua diaoTtaon elval pia SLooTtacn o SLOTNPEL TG EE0PTHOELG
(dependency preserving) av F'* = F*
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Napadelypata

Eotw R(A, B, C, D), F={A—>C, B— C,BD - A} katn &waomnaon tou R oe R,(A, C) ko
R,(A, B, D).

(a) Elval xwpic anwAeleg (lossless join);

(B) Alatnpel tic e€aptoELg;
Eotw R(A,B,C,D,E), F={A—>D, B—>E,DE—C,B— C}.

(o) H didomaon tou R oe S(A, B, C) ko T(A, B, D, E) dtatnpetl Tig e€aptioELc;

(B) Elva xwpic anwAeLeg (lossless join);
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2XEOLAOOC

Aldomaon KaBoALlKoU oXAUOTOC
EmiBupntéc 1dLotnteg
1. OXL ATMWAELEC OTN CUVEVWON
2. dlatpnon e€aptnoEwv
3. oxtL emavaAnyn nAnpodopiag Aoyw 2E

T

Kavovikeg popdEc

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa
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Kowvovikoroinon
2XNHOTOG

Baoelg Asdopévwy 2016-2017



EmBupntec 160TtNTEC (avaiokomnon)

1. 2uvevwoelc Aveu ATTWAELWY

H ¢puoLkr) CUVEVWON TWV OXECEWV TIOU TIPOKUTITOUV pa Sivel akptBwc TNV aPXLKN) OXEON
(xwplc emumpooBeteg MAELASES): r=r oy (r) * e, (1) * .1y, (r)

R1 N R2 =5 R1 1A R1 N R2 — R2 avikel oto F*, 6nAadn ta kowva yvwpiouata twv U0
oxnuatwy eivat kKAeldi yta tovAayiotov eva amno ta dUo

2. Alatpnon E€aptioswv

>tox0G: EAeyxoc Olatripnong efaptioewv Otav yivoviol TPOTOTOLACEL XWwpPIic va
UTIOAOYL{OU UE TLC OPXLKEC OXEOELS (amoduyr) TwWV CUVEVWOEWV)

FF=F1UF2..U Fn, npénel F'*=F*

3. Antopuyn Enavainng NAnpodopiocg

nw¢; OL OXECELC TTOU TIPOKUTITOUV OE KOVOVLKN Hopdn
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Kovovikec Mopdec

>TOY0oC: AoBevtoc €voC oOxNMATOG, OV Eilval  «KaAo» N
XPELAETOL TTEPALTEPW SlAoTIOON.

MNwg; Kavovikeg popPE.

" Z€pOUME OTL aVv £€va OXAUO E€lval O KAmola Kovoviky popdn oev
UTTAPXOUV CUYKEKPLUEVA TiPOBAAOTA

= Me ¢bOivovoa oepd (amd TNV TILO TIEPLOPLOTLK OTN  AlyOTEPO
TIEPLOPLOTLKN)

BCNF 3NF 2NF 1NF

= OL oplopol Twv Kavovikwv popdwv Bacilovtal oe 2.E., ot 2.E. €xouv
ox€on We tnv emavainyn mAnpodopiag

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa

76



BCNF

Eva oxeolako oxnua R eivatl oe Kavoviky Mopdrn Boyce-Codd (BCNF) o€
OX€on HE €va ocUvoAo F ouvaptnolakwv €EQPTACEWV OV YyLo OAEC TIC MN
TETPLUMEVEC 2E, X — Y, oto F* LoyVeL:

- X elvaw umepkAeldi (bnAadn uvmoynpio kAeldl n umepoUvoAo
vrtoplou kAetdlov) tov oxnuatoc R

Andadn to aplotepo UeEPOC KAGEe Un TeTpLUUEVNC 2E mpemel va teplexel eva kKAELSOL

To oxnua pog BA eival oe BCNF av to oxnpa kaBe oxeong tng eivo oe BCNF.
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Kovovikec Mopdec

MAgovaopoc (emavaAnyn nAnpodopiac)

Towvia

TitAoc¢

Etoc¢

Aldpkela

Eidoc

Ovoua-HBomowou

Tt ouuBaivel ue to (mpwtevov) KAELSI Kol TIC CUVAPTNOLOKEC EEQPTNOELC;

Baoelg AeSopévwy 2016-2017
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AAyoplOuoc Alaomaonc os

BCNF

* Bpec wat 2E mou napaBralet tov BCNF oplopuo,

EotwX>Ykat XNY=0
* Aldlomtaon tou apxLkou oxnuatoc R oe dvo oxnuata
R, M€ yvwpiopata X U 'Y

R, pe yvwplopata R - Y

Euptotikog: ota deéla 000 To SUVATOV TEPLOOOTEPA YVWPIoUATA

Alaonaon xwpic anwAegLeg;
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Napadelypata

MNapadbeyua 1

Towvia (Tithog, Etog, Awapkela, Eidog, Ovopa-HBomolov)

TitAo¢ Etoc — Aldpkela Eidoc

Toawial(Tithog, Etog, Aldpkela, Eidoc)

Tawia2(TitAog, Etog, Ovopoa-HBormolov)

MNapadeyua 2

Aeifte OtL omoladnmote oxeon Ue dSvo yvwpiopata eivol oe BCNF
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BCNF

Mropel va xpelaotel mapanavw amno puio dStaomaon

Aldomaon tou ap)Llkov oxnuatoc R og Vo oxAuata
- R; pe yvwplopata X U Y kat

- R, pe yvwpiopataR - Y

Awdomaon tng R, av xpelaletal
MOavwv ouvexeic SLaomAoeLg

AdoU TaLPVOUUE OXECELC LE ALOTNPA ULKPOTEPO OPLOUO YVWPLOUATWY, N
Stadwkaoio teppatitel (otn xelpotepn nepimtwaon otav 2 yvwplopata)
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BCNF

Napafiaon tou BCNF onuaivel ot untdpxet X — A omou to X dev gival urmepkAeLdi

Nepimtwon 1: X eival yvAolo umoouvoAo karmowou uroPndplou KAeldLOU
(Hepwkn eSaptnon)
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Napadetypato Mepiknc E€aptnonc

Tawia (Tithog, Etog, Aldpkela, Eidog, Ovoua-HBormolwou)

Aoyoplacpocg e toAAoUC¢ SLkaloUuxouc:

Noyaploopag

Ovopua-YmokataoTHUaTog

AplOuoc-AoyapLaouou

Nooco

Ovoua-MeAatn

MeAatng pe moAAoUC Aoyaploopouc:

NeAdatng

Ovoua-NeAdtn 0606¢

MoAn

AplBuoc-AoyapLoouou

\

J

Y

Awe0Buvon nehdtn

Baoelg AeSopévwy 2016-2017
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BCNF

Nepinmtwon 2: X Sev gival yvriolo urtoouvolo karmotwou uttoPridpLou KAELSLOU

Tote €otw K (urtoPndLo kAewdi)
K—> X— A (petafatikn e€aptnon)

= AE UIMOPW VO CUVOUACW HLAL TLUN TOU X HE pia Tiur tou K xwpic va ouvdudow pia Tipn A
HE HLo TLn X

= AE UIOPW VA ELOAYW TLUA TOU X, XWPLS va EEpW KAl TO «CWOTO» A

Tawia-Etatpeia (Tithog, Etog, Aldapkela, Eidoc, Etalpeia-Napaywyng, Atevbuvon-Etalpeiac)
loxUeL

Etapeia-Napaywync — AtevBuvon-Etaipeiag

MNpoPAnua: UTTAPXEL Lo LeTaBatikr) €€APTNON
TitAoc Etoc — Etaupeia-Mapaywync

TitAoc Etoc —» Aleuduvon-Etaipeiac
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Napadewypa Metaatikne E€aptnonc

Tawia-Etatpeia (Tithog, Etog, Aldpkela, Eidog, Etalpeia-NMapaywyng, AtevBuvon-Etatlpeioc)

Etalpeia-MNMapaywyns — AevBuvon-Etaipeiog

Towvia-Etatpeial (Etaipeia-Napaywync, AleBuvon-Etatpeioag)

Tawio-Etatpeia? (Tithog, Etog, Aldpkela, Eidoc, Etalpeia-Mapaywync)
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BCNF Awaomaon kat Atoatnpnon
E¢aptnocswv

Aev eival mavra duvatn dtdomnaon o BCNF mtou va dtatnpet tig e€aptnoelg

Nopadelyua
Fotw n oxéon Naile(Epyo, Kivnuatoypadoc, MNoOAn) pe toug neplopopolc:

Kiwvnuoatoypadoc — MoAn Epyo MNoOAn — Kwnuatoypddoc

Yrioyndla KAedLq;

{Epyo, MoAn} {Kwnuatoypadog, Epyo}
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BCNF Awaomaon kat Atoatnpnon
E¢aptnocswv

MNaitel(Epyo, Kivnuatoypadoc, MoAn)  F = {Kwnuatoypddog — MoAn, Epyo MOAn — Kwnuatoypadog}
Yrioynola KAewdia {Epyo, MoAn} {Kwnuatoypadoc, Epyo}

Awdomaon og: R {Kwnuatoypadog, NoAn} kat R,{Kwnuatoypadog, Epyo}

Alatnpei ¢ e€aptnosLc;

Kwnpatoypddog NoAn Kinpotoypagdog Epyo

Odeon-ABANA ABriva Odeon-ABANA Gravity

Village Center Mapotot | ABRAva Village Center Mapouot Gravity

Ae pmopw Kowrdlovtag povo tv R, (4 tv R;) va dw OtL n ewoaywyn tng deutepng mAelddoag
napaflalel pa 2E (mpémel va kAvw ouvevwon!)
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3NF

Eva oxeolako oxnua R eivat oe tpitn kavovikn popdn (3NF) oe oxéon pe éva
oUVOAO F ouvaptnolakwy eEQPTNOEWV OV YLOL OAEC TIGC N TETPLUMEVEC 2E, X — Y,
oto F* tng popdng X — Y LoxUEL TOUAAXLOTOV £Va ATTO TO TIOPOLKOALTW:

-- X eivat umtepkAeldi tov oxnpatocg R,

-- KOs yvwplopa A tou Y - X epLExetal o€ kamotlo urtoPndro kAeLdi

Mpwtevov yvwplopa (prime attribute): N'vwplopa ToOu AVAKEL O€ KATIOLO
vrtoP o kAeLdi

AnAadn, eTUMPOOBETO ETUTPETEL CUVAPTNOLOKEC £EAPTACELS TIOU OTO
8. £Xouv MpwTeLOVTA YVwplopata
BCNF mtio meploplotikn -- av o€ BCNF = 3NF

= Yridpxel po petafatikni e€dptnon, oAAQ aALTOUE VA ELVOL O€ TIPWTEVOV YVWPLOUA
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Mapadelypa

Naile(Epyo, Kivnuatoypadoc, MoAn)

F = {Kwnuatoypdadoc — MNoAn, Epyo NMoAn — Kwvnuoatoypadoc}

Yriogndra KAewdia {Epyo, NoAn} {Kwvnuatoypadoc, Epyo}

H oxéon eivat oe 3NF
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Awaonioon o€ 3NF

AAyopiOuoc (Ano) ouvOeonc o 3NF

1. YmoAdyioe 1o eAdxtoto KaAuppa F. tou F tng apxikng R

2. T kaBe a.p. X poag ocuvaptnolakng e§aptiong tou F,
£0Tw Y TO 0UVOAO OAWV TWV yvwplopatwy A, ou epdavifovtol oto 6.l HLog
2E tou F, X— A
VEQL OXEoNn HE yvwplopata X U Y

(6nAadn), To X Kat OAa T yvwplopota mou eaptwvtal amno to X)

Av ylLa KAToLa oX£0n, Ta yvwplopata tng eivat umtooUvolo pag aAAng, tn dtaypadoupe

3. Av kavéva amod ta oxfpoata mou dnploupyouvtal dev meplexel KAeLdL TG R,
dnulolpynoe €va oOxAUA OXEONC TIOU VO TIEPLEXEL TOL yvwplopota Tou

oxnuoatilovv KAeWOL (OxL anmwAsLa)
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AAyopLOpog AtoouvOeong oe 3NF

» ATTWAELEC OTN OUVEVWON;

= Alatpnon €€aptnocwy;
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Kavovikec Mopdéec (emavainyn)

BCNF 3NF
e Artoduyn emavaindng mAnpodopioag vall oxL avta
e ArtooUvBeon XwpPLc AMWAELEC 0T CUVEVWON vall Yoll
e Alatripnon e€aptnoswv oxL mavta val
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Aoknon

R(A,B,C,D,E) F={A—>BC,C— AD,B — ED, AD — E}

Yrioyndra kAewdia {A}, {C}

Napadsypa epappoync 3NF dtaocmaonc

EAdxioto kaAvppo F={A —>B,A—>C,C—>A,B—E, B — D}
BCNF didomnaon;
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2XESOLOOMOC ZXECLAKWY ZXNHUOTWV

= H Sladlkaoia KavoVIKOTIoNonG €XEL KoL UELOVEKTNUATOL:
o Aev eival dSnuLoupyLkn

o 2uvnbwcg n Kkavovikomoinon yivetat adol EXOUUE
KArmolo oxnua (pog AL av eivat «KAAO» 1 «KAKO»)

0 Aev MPoodEPEL Eva €VVOLOAOYLKO oxnuo (ooxoAeitol
LLOVO LLE OXEOELC KOl yvwplopoata)

Opwe, elval plo evoladepouoa Kol TIPAKTIKA XPAOLUN
NMPOOoTAOeLa VO YIVOUV LIE TUTILKO KOl CUCTNUOTLKO TPOTO
TPAYUOTA TIOU TA KAVOUE cuvnBwc dLalobnTika.
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2XESOLAOUOC 2ZXECLAKWVY ZXNUOTWV

" YRIApXOUV £LTOPLKA epyaleia, TTOU UE €loodo €va oUVOAO OXNUATWV
OXEOEWV/YVWPLOUATWY KOl €va OUVOAO OUVOPTNOLOKWY £EQPTACEWV
dnuLoupyouV autTouato oxnpata oxeoswv o€ popdn 3NF (omavia mave
oe BCNF, 4NF kat 5NF)

= M aAAn xpnon TETowwV epyaleiwv gival va  eAgyyouv to erminebo
KO(VOVIKOTTOLNONG LA OXECNC - YEVLKA, N XPNON WC EUPLOTLKO EpYaAEio
ETILAOYNG EVOG OXEOLAOLOU EVOVTL KATIOLOU AAAOU

" YIAPXOUV TPAKTIKA aroTeAcouata TG Bewplag mou eMITPEMOUV O€
gvav oxedLaotn va Kavel avalvuon tng Lopdngc:

" Addopa Bewpntikd amoteAéopata, 1x: Av pa oxéon eivat oe 3NF kot kdBe

urtoPndlo kAeldl amoteAeital akplPwe anod Eva yvwplopa, Tote ival kot oe 5NF
(Fagin, 1991)

Baoelg AeSopévwy 2016-2017 EvayyeAia Mitoupa

95



AOKNOELC

1. Eotw 10 oXeolako oxnua R( A, B, C, D) oto omoio LoXUEL UOVO N cuVAPTNOLAK)
e€aptnon A - B.

(i) Awote to unoPnodla (umoPridLo) kKAeLSLA.

(i) Elvat oe BCNF 1 oxL kat yloti. Av 0L SLaoTIAOTE T OXECN OE OXEOELC TTIOU VA €lval O€
BCNF (xpnoLHomolwvtac To OXETIKO aAyoplBuo) kat dwote ta to urntoPndla (umoPridlo)
KAELWOLA yLoL KABE pLo aTto TG OXECELG TTOU TIPOKUTITOUV.

2. Eotw pwa oxeolakn Baon pe oxnua S(E, F, G) kat to otypoturmo pe 2 rmAewadec: {(123,
smith, main-street), (123, johnson, forbes)}. Mo kaBe pia amno ¢ cuvaPTNOLAKEC
eCaptnoelg (i)-(iii) mapakdtw eEnyeiote av pmopeite ) OxL va melte av Loxvouv r oxL.
(i)E>F

(i) EF > G

(iii) F > G
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AOKNOELC

3. Eotw otL oto oxeolako oxnua R=(P, Q, S, T, U, V) LoxVeL to cUvoAo Twv
ocuvaptnolakwyv eéaptioewv F={Q —> ST,P > T,PS—> T, QU — V}.

(i) Ymapyxel kamola e€aptnon mou eival meptttn. E€nyeiote.
(ii) loxyveLn oxt Q — S.

(iii) Elvai to {Q, P} kAewdi i oxy;

(iv) Elvarto {Q, P, V, U} utoynidro kAewdi i oxL;
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[MAewoTipec E€aptnoELC

Yridpyel emavaAnyn nmAnpodopiac mov dev umopei va ekbppaotel pe amAeg 2E
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[MAewoTipec E€aptnoELC
» [Ipokurttouv otav duo yvwplouata eival aveédptnta To Eva oo to aAdo

Mapadetyua
HBormowo¢(Ovopua, 066¢, MoAn, TitAog, Etog)

Ac urtoB€ooupe OTL yLa KaBe nBorolo ival Bavov va urtapxouv TToAAEC SLevBuvoELg
(mAeloTIpo yvwplopa), Kat eva nBormolog nailel o TTOAAEC TaALVIES

Kavéva amo ta 5 yvwpiopata dev e€aptdtol cuvaptnolokd ano ta AAAa téooepa = dev
UTTAPXOUV LN TETPLUUEVES €QPTHOEL = KAELSL ?

T.X., Ovopa 080¢ Titho¢ Eto¢ — MOAn  bev LoyUeL
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[MAewotpec E€¢aptnoelc

Mapadetyua (cuvéxeia)
HBomolo¢(Ovoua, 086¢, MoOAn, TitAog, Etoc)

OAec oL e€apTNOELG Elval TETPLUUEVEC

To oxnua eivar oe BCNF aAla umdpyel emavaiAndn
niAnpodopioc mou dev oPpelheTal OUWC OE CUVAPTNOLAKEC
eEOPTNOELC
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MNapadelypa

HBomolo¢(Ovoua, 066¢, MoOAn, TitAog, Etoc)

Ovopua —>>  0066¢ NoAn

O nBorolog C. Fisher €xeL 2 dteuBuvoeLc:

Ovopa 006¢ I16An Tithoc ‘Etoc
C. Fisher 123 Mapple Str - Hollywood  Star Wars 1977
C. Fisher 5 Locust Ln Malibu Empire Strikes Back 1980
?
?
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[MAeotipec E€aptnoelg

X —=>> Y

Mo kaBe {evyog mAsladwy t, ko t, TnG oxéong R mouv cupdpwvouv og OAa Ta
yvwpiopata tou X unopoupe va Bpoupe oto R duo mAELAdeG t; Kal t, TETOLEG

WOTE
e kot oL duo cupdwvouv pe Ti§ t, kat t, oTo X:
t,[X] = t,[X] = t;[X] = ,[X]
* n t;oupdwvel pe Tnv t; oto Y: t5[Y] = t,[Y]
e nt; ovpdbwvet petnvt, cto R-X-Y: t;[R-X-Y] =t,[R-X-Y]
e nt, oupdwvel pe Tnv t, oto Y: t,[Y] = t,[Y]

e nt,ovpdwvel pe tnvt; otoR-X - Y: t,[R- X -Y] =t,[R-X-Y]
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MAewotipecg E€aptnoelc

X=1{x},Y=1{yk
1 0 1 1 1 0
X»Y
1 1 0 1 0 O
1 1 1
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[MAeloTipec E€aptnoelg

AA, .. A, —>B;B,... B,
Ovopa MoAn 066¢ TitAoc Etoc
X Y R—X-Y
;\1 A, An= B; B, B, CZ C<2 .. Cy :
a, a, a, by b, ... b, C C ... ¢
a, a, a, by b, b’y ¢’y ¢, ... ¢
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Epwtnoelc;
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