ZuvapTtnolakéc E€apThoeic
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Eicaywyn| o

Octwpia yia To TOTE £vag oxXed1AoPOC gival KKAAGS»

H Bewpia Pacifetar oTi¢ Zuvaptnoiakéc Efapthoeic (Functional
Dependencies)

Ti givar,

E€apThoeig avdueoa oe oUvoAd améd yvwpiopara

ZuupBoAiouos
S1 — S2 (6mou S1, S2 olvoAd yvwpiopdTwy)

Ti onuaiver:

Av id1g¢ TIHEG oTa yvwpiopata Tou S1 = idieg TiNéG oTa yvwpiopata
Tou S2
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ZuvapTnoiakég E¢apThoeig

TMapdderypa: Zxhua Zxéong R(A, B, C, D) (YrevBupion cuppoAiopol)
Zniymétumo, r(R)

AB CD ZuppoAiopog
rloa b ¢ d rl[A] =a,
2 3 by ¢ d, r2[BC]=b, ¢,

3 a by ¢ d;

r4 8 by ¢ d,
‘Eotw éva oxhua oxéong R(Ay, A,, ..., A,). Oa cuppoAiloupe pe
R={A,, A,, .., A} To cUvoAo TwV yvwpiopdTwy Tng R.
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ZuvapTnoiakég E¢apThoeig
OPIIMOE

Eotw Kal )
yia ouvaptnoiakh e€dpThon 10XUel 0To axfpa R

av yia kdBe oxéon r(R), yia kdBe {elyog mAeiddwy t; kai
t, Tng r, TéToieg Wote 11[X] = 1,[X] = #[Y] = t,[Y]

Me amAd Adyia, pia ouvapthotakh e€dptnon X — Y pag Aéer 6T

av dvo mAeiddes mag oxéone Tne R ouupwvouv (éxouv thv idia Tiu) o
kdmoia yvwpiguara X c R ToTe ouupwvouv (éxouv Tnv idia Tiuh) kai o
kdmora yvwpiouara ¥ c R.
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L3
L3
°
H
ZuvapTnoiakég E¢apThoeig
Avti{A}, A,, .., An} — {By, B,, ..., B} vpdgoupe
AA; A, —> BB, . B,
Toxuouv oTo axhua - 3nAadh via dAeg Tig TIBavég oxéoeig (TTAeiddeg)

TTapdderyua: TToieg (Un TETPIUPEVEG) ouvapThalakég e§apTROEIG ikavomorei n TApakdTw
oxéon - ev époupe av 10XUoUV 0To OXAKA

MmopoUpe 6pw¢ va ToUpE Troleg Sev 1oxUouV A B CD
a by ¢ 4
a b, ¢ d,

a, by ¢, d;
a; by ¢, d4
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ZuvapTnoiakég E¢apThoeig

+ To Y efaprdrar ouvaprnoiaxd amd 1o X

« Tiati kahoUvTal oUVAPTNOIAKEG

+ K< R unepkAedi Tng Ravw K — ?

YmevBopion: R ival To 0UvoAo TwV yVwpIopdTwy Tou OXAHATOG

Mia yevikeuon Tng €vvolag Tou KAgidio0
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Bdaoeig Agdopévav 2007-2008: Zvvaptnoioxes Eéoptioeis




uvapTnoiakég E¢aptioeig

Taparipnon
AA; LA, > B kal AA, LA, B, AA, A, > BB,
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Tlapddeiypa guoikhc onuaciag e€apThocwv

‘Eotw To mapakdtw oxeoiaké oxhpa:
Evypapii(MdBnua, @oitntic, Qpa, AiBouaa, Babuég)
(ouvropovpaypia) E(M, &, 0, A, B)

Ta pabrpara TpoopépovTal Hovo pia opd (O€ Wia oUYKEKPIPEVN Wpa kai aiBouoa).
O1 goiTnTéG dev pmopolv va givar oe duo S1aPopeTIKA Pépn TAUTdXPOVA
At yiverai va éxoupe duo pabipara Tautoéxpova oThy idia aibouoa

AN

‘Evag poitnTig maipver povo éva pabuéd oe kdOe pddnpa

Tloteg ouvapTnoiakég eapTAOEIG EKPPAJOUV aUTEG TIG OUVBRKEG.
Tloio eivar To KAeIdi av 1oxUouv Ta (1) éwg (4)

5.  Tionudiver ® > M, M2 > A
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ZuvapTnolakég E¢apTthoeig

Tlapddeiypa: 1o mapakdTw oxfpa évag Aoyapiaopdg PTopei va avAKel ot Tdpamdvw amé
évav TeAdTh Kai évag TeAATnG ToAAoUG AoyapiacpoUg. TToieg dAAeg (ekTdg Tou KAE18ioU)
OUVAPTNOIAKEG ECAPTAOEIC UTTOPET va 10XUoUV aAAG € @divovTal 0To TTdpakdTw oxXANA;

Aoyoproopiog

‘Ovopa-Y ToKaTasTHaTog AplSuéc-onaplacuof)‘ ITocd "Ovouu-HaMLm

Tlapddetypa: Evag TTeAdTng ToAAd 8dveida kar éva Advelo and mapandvw amé évav TeAdtn

Mehatng

Ovoya-Tizhém| 086 | M6An | Apusc-Aaveiov

Znueiwon: Z1a Tapamdvw oxeoIdkd HOVTEAA, e Ta KAEIBIA ekppdleTal H6vo éva UToaUVoAo TwWV
TEPIOPIOPWY

O1 8Uo mapandvw oxediaopoi dev givar «kahoi», yiari;
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ZuvapTnoiakég E¢apThoeig

270 TapakdTw oxApd, UTApXEl KATTO10G TTEPIOPIOHOE TTOU eV EKPPALETal amd Ta KAEISIA;

Towia ‘ T{rkog‘ "Etog ‘ Awdpketla ‘ Eidog ‘

MaiCe ‘ Ovo ;a-Heonmoﬁ‘ Tithog ‘ ‘Etog ‘

|
HOomo16g l l—‘ ‘

‘ Ovoua ‘ Awevbovon ‘ "Etog-T'évvnong ‘ Xvluyog-HBomoon ‘
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ZuvapTnoiakég E¢apThoeig

Tetpippéveg e€apThoeig (1oxUouv yia 6Aa Ta oxfpara)

Tlapddeiyya: A—>A h AB—> B

Tevikd,

X — Y retpigpévn, o6tavyY < X
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ZuvapTnoiakég E¢apThoeig

+ O1 ouvapTnolakég e€apTRoeIg opiCovTal oTo oxApa piag
oxéong

- 'Eva oUvoho amd ouvapthoiakéc e€apThoeic F roxuver oc
éva axnua

+ EAeyxoc av wia oxéon ikavomorei To oUvoho F
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Bdaoeig Agdopévav 2007-2008: Zvvaptnoioxes Eéoptioeis




Kavéveg Zupmepaopol

efapriiocewy

ouvoho e€apThocwy F
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Zuvdyouue véec efaprhiceic amd Eva Jedopévo ouvoAo

F‘= X — Y : n ouvaptholakh e€dptnon X — Y ouvayetal anéd To

Kavéveg Zupmepaopol

F* : kAeloTéTnTa Tou F: 0UvoAo AWV TWV oUVAPTNOIAKWY

e€apTRoewy Tou ouvdyovTai améd To F

Kavoveg ZupmepaopoU- yid Th ouvaywyh e§apThoewy
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Kavoveg ZupmepaapioV

Kavéveg Zuumepaopol (Inference Rules)

1. AvakAdoTikég Kavévag
Av XY, 10TEX > Y

2. Eravintikéc Kavévag
X->Y) 2 XZ-vZ

3. MeraPparikég Kavévag
X-oY.YoZY |2 XoZ

e€apThoeig kal mmArpers (complete) pag divouv 6Ao To F*
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Kavéveg Tou Amstrong: Pdoior (sound) de Sivouv AavBaopéveg

Kavéveg Zupmepaopol

X-oVY} | XZ-YZ Emaugnrikég Kavévag

Amédeién

(ue emaywyri o€ dromo:) éoTw OT1 0€ KATOI0 OTIVUIOTUTIO THG 1" 1IOXUE!

X =Y (1) ahAd 6x1 XZ -YZ (2)

AT6 (2 & opiopd), umdpxouv duo TAeiddeg T1[XZ] = t2[XZ] (3)
kai 11[YZ] = 12[YZ]

Amo (3), t1[X] = 12[X] (4) kai t1[Z] = +2[Z] (B)

ATo (1) kar (4), t1[Y] = 12[Y] (6)

Amé (5) kai (6), T1[YZ] = t2[YZ] ATomo!
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Kavéveg Zupmepaopol

EmimpdoBeTol KAVOVEC

4. Evwrikég Kavévag
X>Y,X>Z} | X-VYZ

5. AiaonaoTikég Kavévag
Xo>YZYF Xov

6. Yeudopetaparikog Kavovag
X->VY,YZ->W} \: XZ > W
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Kavéveg Zupmepaopol
Evwrikég Kavévag
KoY, X>Z@) F Xovz

ATodei1gn (He Xphon Twv kavévwy Tou Amstrong)

AvakAaoTikég Kavévag

Av XDVY,1o1e X > Y
Emaugnrikég Kavévag
X->V} | XZ-VZ
MeTaparikég Kavévag
X-VY,Y>2Z} ‘: X->Z

(2) + Emavé. XY - ¥YZ (3)
(1) + Emavé. X — XY (4)
(3) (4) Merap. X — ¥Z
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Bdaoeig Agdopévav 2007-2008: Zvvaptnoioxes Eéoptioeis




Kavéveg Zupmepaopol

[

. AvakAaoTikog Kavévag Av X oV, 1éte X > Y
. Ewmavinrikég Kavévag {X — Y} ouvayer XZ »YZ
. Metaparikég Kavévag (X - Y,Y - Z } ouvdyer X > Z

. Evwrikég Kavévag {X — Y, X — Z } ouvdyer X — YZ

o O A W N

Kavéveg Zupmepaopol

EBotwR={A,B,C,6,H, I} kat F={A—>B,A—>C,C6—>H,C6—>
I, BoH)

TTapadeiypara ouvapTnoiakwy e§apThoswy Tou ouvdyovTal amd 1o F

(a) Ymdpxer TpéTOC/ahyépiOuog

A A cA—>H . o
. AlaonaoTikég Kavévag {X — YZ} ouvdver X - Y va Tig uToAoyigoupe 6Aeg:
. Weudopetaparikog Kavévag (X — Y, YZ - W } ouvdvel XZ - W " €6 > HI (P 'T[wg LITlOpO’t:lLIE va
uTtoAoyiooupe To KA£13i;
cAG—I
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KAeioToTnTa
KAgioTéTnTa

X* i kAetoTdTnTa (closure) evég ouvéAou X amé yvwpiouara vmé ro F
0UVOAO OAWV TWV YVWPIOHATWY Trou £€apTWVTal ouvapTholakd amé To
X péow Tou F TMapdderyua

YmoAoyiopég Tou X*

Result := X
while (aAAayn oto Result)
Ia kdBe ouvaptnoiakh e€dptnon: Y - Z € F
Av Y c Result, Result := Result U Z
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EBotwR={A,B,C,6,H, I} kat F={A>B,A—>C,C6—>H,C6—>
I, B> H)

YToAoyiopég Tou {A, G}
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KAeioToTnTa

+ Eival o aAyépiBuog owoTég
(a) Ta kaBe Y e Result, ioxver Y e X*
(B) Tia kdBe Y e X*, 1o0xvel Y € Result

« TToAUTTAOKOTNTA XEIPOTEPNG TIEPITITWONG
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KAgioTéTnTa
MTopolpe va XpnolpoToIRooUde Tov dAyopiBio
(Twg;) via va:

1. Aci€oupe av pia ouvaptnoiakh e€dpThon
10XVEl

2. YmoAoyigoupe Ta KA&181d evOC axAUATOC
oxéang

3. YmoAoyiooupe To F*
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Bdaoeig Agdopévav 2007-2008: Zvvaptnoioxes Eéoptioeis




[ ]
Tlapddeiypa T . Tlapadeiypa I 92

R(A,B,C,D) F={AB—>C(C,C—>D,D—> A} R(A,B,C,D) F={AB>C,C—>D,D— A}

1. Aci€oupe av pia ouvaptnoiakn e€aptnon 1ox0el
2. Ymohoyiooupe Ta KAEIdId evog oxXNAHATOC oXEong

C>A?

A—>D?
AB—>D?
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(X ]
Tlapddeiypa I| 32 Tapddeiypa IT

R(A,B,C,D) F={AB—>C,C—>D,D— A}

, R(A,B,C,D,E) F={A—>BC,C—> AD ,B > ED, AD - E}
3. Ymohoyioouye To F*
1. YrnoAoyioTe To
A+, B*, C*, D*, E*

2. Ymoyhgia KAeidid;
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Euayyehia Miovpa

Baoeig AcSopévev 2007-2008

KdAuppa KdAuppa

AmAomoinon evég doauévou ouvdAou auvapTnolakwy eéaoThoewy
Xwpig va perafdAroupe To KAEIOTOTNTd TOU
» TTwg pmopoUue va umoAoyiooupe av éva oUvoho F

‘EoTw duo oUvoAd ouvapTnolakwy e€apThoswy E kai F
KAAUTITEI éva oUvoAo E;

Aépe 611 To F kaAUntel To E (A To E kaAUTtTeTal amé To F), av kdBe ZE

oto E, avhkel oto F* (8nAadh, ouvdyetar amé To F) (ahhiwg, E < F*)
+ TTwg pmopoUpe va umoAoyicoupe av £€va aUvoro F eiva

Auo oUvoAa cuvapTnaiakwyv e§apthoewy E kai F eivar 100d0vapa 1008Uvayo pe éva ouvoho E;

aw E*=F.
(3nAadn, av To E kaAUmTel To F kai To F kaAUTtTe! To E)

Euayyehia Miovpa

Baoeig AcSopévev 2007-2008

Baoeig AcSopévev 2007-2008 Euayyehia Miovpa

Bdaoeig Agdopévav 2007-2008: Zvvaptnoioxes Eéoptioeis



Tlapddeiypa

F1={A—>C,B > (}
F2={A—>B,A > (}
F3={A —>B, AB > (}
F1 kaAUmrTer 1o F3;
F3 kaAumrer To F1;
F1 1008Uvapo Tou F3;

F2 kaAUmTer To F3;
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EAdxioTo KaAuppa

EAdxioTo kdAuppa F, Tng F: eAdxioto oUvoho amé ZE
Tou eivai 1008Uvaygo pe Thv F

‘Eva aUvoho F ouvapTholakwyv e§apThocwy eivai eAdxioTo av:
1. kdO¢ ZE ovo F éxel éva povo ywipiaua oto 8816 TnG Hépog
2. 8¢ umopoUye va avTikataoThooupe wia ZE X — Z ané 1o F
pe wa ZEY — Z Tétoia Wwote Y < X Kai va mdpoupe éva

oUvoAo 100dUvapo Tou F (Bev umtdpxel mepiTTé ywdproua oro
ap Tng ouvapTnolakig e§dpTnong)

3. 3¢ wmopouue va apaipéoovue ta ZE amé 1o F kar va
Tidpoupe éva auvoho 1008Uvapo Tou F (n ZE eivar mepiTTh)
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EAdxioTo KaAuppa

AAy06p1Op0¢ UTToAOYIOHOU EAdXI0TOU KAAUUHATOC

1. AvTikatéoTnoe Tig ouvapTholakég e€apTROEIG
X; > Y Yo pe X;— Yy kat Xy — Y,
2.Ma kaBe ZE

(i) Bpeg Ta mepiTTd yvwpiouara oto a.y., agdipese Td

(ii) EAeyEe av cival mepiTT7, av vai agdipeoé Th

Baoeig AcSopévev 2007-2008 Euayyehia Miovpa ES)

EAdxioTo KaAuppa

TTepiTrd yvwpiouara. yvwpiopdrtd mou av dgdipeBolv dev
emnpedCouv To KAcioio (dnAadh mpokUTTEl 1003Uvapo
oUvoAo)

Fa mapddeiypa: To yvpiopa AB — C 1o A eival TepITTé 0TV
e€dptnon avv

F 100d0vapo (F - {AB —C}) U {B —C}
=

Tpogaviig To F' kaAuTrtel To F, dpa apkei va eAéy€oupe av To F
kaAumtTer To F'
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EAdxioTo KaAuppa
FevikeUovTag:

‘Eotw éva oUvoho F ouvapTnoiakiy e€apthoewv kain ZEX ->Y e F

To yvwpiopa A € X eival mepiTté oto X av
F kahimrer (F - {X =Y} U {(X - A) >Y}

+ TTwg Ba umoAoyiooupe av éva yvwpiopa oTo a.g. piag ZE eival
TepITT6, Oa mpémer va deioupe 611 o1 ZE Tou F' avikouv oto FF,
dnAadn:

YnoAdyioe To (X - {A})* pe paon Tic ZE Tou ouvéhou F.

To A cival wepiTt6 av 1o Y avikel oto (X - {A})*
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EAdxioTo KaAuppa

+ TTwg Ba umohoyicoupe av pia ZE X — B (ue éva yvpiopa oto 3.4.)
cival TepITTH;

YmoAoyiCoupe To (X)* xpnoipomoiwvrag 1o F - {X — B}

TTepiTT6 av To B avikel oo (X)*
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Bdaoeig Agdopévav 2007-2008: Zvvaptnoioxes Eéoptioeis




EAdxioTo KaAuppa

AAy6p18p0¢ UTToAOYIOHOU EAdXI0TOU KAAUUHATOC
1. AvTIKaTé0TNOE TIG OUVAPTNOIaKEG EAPTATEIG
X > Y Youe Xy > Yy kat X; > Y,
2.MNa kdBe ZE
(i) Bpeg Ta mepITTA yVwpiopata oTo a..
A TtepiTTd 0To X (X — Y): umoAdyioe To (X-{A})*
(ii) EAeye av ival TepITTA, av val agdipeoe Th

E&dptnon X — B mepiTTA: uoAdyioe To X*
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EAdxioTo KaAuppa

Tapdderyua
EotwR(A,B,O)kai F={A - BC,B—>C,A—>B,AB — C}.

Bpeite 10 Fin.
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EAdxioTo KdAuppa

TMapdderypa
‘EoTw R(A, B, C) ka1 F={A — BC,B—C, A— B, AB — C}. Bpeite o F ;.
Merd To prpa 1: {A — B, A »C,B»C,MAB»C}
Brpa 2: E€éTaon av To A civai mepiTT6 oTo AB — C, umoAoyiovTag To (B)
gival nepITTO
Néo oOvoro: {A — B, A aC,BaC,B>—<Q
Brpa 3: E€étaonavn ZE A — B cival TepITTA 6X!1
E€étaonavn ZE A — C cival TepITTA vai
Néo oUvoho: {A — B,B - C}
E€étaonav n ZE B — C civai mepITTh 6X1
AmotéAeopa: {A — B, B - C}
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EAdxioTo KdAuppa

TTaparnphoeig
= To £Adx10TO KAAUUpa Jev gival Hovadiko

= To Phua (i) mpémer va mponynOei Tou Phuatog (i),
dnAadn mpémel TpWTa va PpoUpe Ta TEPITTA yvwpiopara
OTO a.{. Kal HETA TIG TEPITTEC £€APTAOEIG
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[ ]
°
.
ZuvapTnotakég E€apTioeig (clvoyn) | §

AvakepaAaiwon

- ZuvapTholakh ££dpThon

- Kavéveg oupmepaopol ouvapTholakwy e€apThoswy
* KAeiaTéTnTa yvwpioparog

« Tooduvapia ouvohou e€apThoewv

- EAdx1oTo kdAuppa
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Bdaoeig Agdopévav 2007-2008: Zvvaptnoioxes Eéoptioeis




