2° 2UvoAo AoKNOEWV

Ot BaBpot Ba avakowvwBouv avplo padl pe tou Babpouc tng
TIPOYPOLUOATIOTIKAG ACKNONG

Ta aotepakLa SelYvouv ToV EKTILWHEVO BaBo SuokoAiag

(*) ebkoho (**) petplo (***) SvuokoAo
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2xeotakn AlveBpa
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Aoknon 1(a) (oxeowakn alyeBpa)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER2)

LIKES(USER, MOVIE GENRE)

(a) (**) Ta ouppeTpLka Levyapla xpnotwy, SnAadn ta (suyapla tou
= o userl akoAouBel Tov user2 Ko
= o user2 akoAouBel tov userl

KaBe (euyapL mpemnel va epdaviletal oto amoteAeoua Lovo Lo popa (dnAadn,

av epdavitetal to (euyapl (userl, user2) va pnv epdaviletal to {evyapl (userz,
userl).
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Aoknon 1(B) (oxeowakn aAyeBpa)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER?2)

LIKES(USER, MOVIE GENRE)

(B) (*) MNa toucg xpriotec pe EAANVLKN €BvIKOTNTO, TOV TITAO OAWV TWV TOLVLWV
tou 2010 mou €xouv £va 60 TTOU TOUC OPEOEL.
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Aoknon 1(y) (oxeowakn aAyeBpa)

USER(USER_NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE ID, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER2)

LIKES(USER, MOVIE_GENRE)

(v) (***) To xpriotn mou tou apeoouv akptBwc ta dla ldn Taviwy pe To XpAoTn
maria.

Mpemnel va Bpoupe toug xpnoteg rou (A) toug apecouv OAA ta €idn ov apEcoOUV
otn Mapia KAl (B) Toug apgcouv povo autd - 6nAadn, oAa ta €i6n mouv toug
opEOOUV elval €idn mou apgoouv kal otn Mapla

2nueiwon: H dtaipeon ue ta €idn mouv apeoovv otn Mapio pac divet povo to (A)
AA\Q UTTOPOUE VAL XPNOLULOTIOL) OOV E TNV LOEQ TTOU XPNOLUOTIOLNOOE Yo TNV

looduvapn Ekbpacn TG
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Aoknon 1(6) (oxeowakn aAyeBpa)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER2)

LIKES(USER, MOVIE GENRE)

(8) (**) To xpriotn nou €xet S1a.POPETIKEC TIPOTLUAOELG OTTO TOUC XPHOTEC TTOU
akoAouBei, SnAadn, To XpNoTN OV KAVEVO ATIO TA £LON TALVLWY TTOU TOU
opEcOUV OEV OPECEL O€ KATIOLOV (€0TW EvVav) XpNoTn TTou atkoAouBet

Apaipeon
OAQYZ — AYTOYZ_NOY_EXOYN_E2TQ_KAI_ENA_KOINO_EIAOZ
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2XECLOKOC AOYLOUOG

EvayyeAia Mitoupad



Aoknon 2 (oxeolakoc Aoylopoc)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER?2)

LIKES(USER, MOVIE GENRE)

(a) (*) Ta cuppeTpika Levyapla xpnotwy, dSnAadn ta {euyapla ou o userl
akoAouBel Tov user2 kot o user2 akoAouBel tov userl

KaBe (euyapl mpemel va epdaviletal oTo anotEAeopa Hovo pa dopd (dnAadn, av
eudaviletal to levyadpt (userl, user2) va punv epdaviletal to evyapt (user2,
userl).

(B) (**) Mo toug xpnoteg pe EAANVIKA €BVIKOTNTA, TOV TITAO OAWV TWV TALVLWY TOU
2010 rtou €xouv €va €id0¢ IOV TOUG APECEL.
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Aoknon 2 (oxeolakog AOyLopOG)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER?2)

LIKES(USER, MOVIE GENRE)

(y) (***) To xpriotn mou Tou apEoouv akptBwc ta ola 16N TaVLWY HE TO XPrjoTn maria.

Touc xpnoTeg rtou

(A) 0Aa ta €idn mou touc apeoouv elvatl €idn ou apeoovv kat otn Mapia KAl

(B) oAa ta €ibn ou apeoouv otn Mapia ivat eibn mou apecouV Kol 0 aUToU¢ (UE
xpnon koedoAikou rrooodeiktn)

Touc xpnNoTeC tou

(A) bev urtapyet €(60OC TOU va APETEL O€ AUTOUC Kol va Unv apecetl otn Mapia kot

(B) bev untapxel ido¢ mou va apecel otn Mapia Kot va UnV apECEL OE UTOUC (UE xpnon
urtapélakou mooodEikTn)

(8) (**) To xpriotn mou €xeL SLaPOPETIKEC TIPOTIUACELS ATTO TOUC XPrOTEC TTOU aKOAOUDBEL,
dnAadn, To XpoTn mou Kavéva armo Ta (6N TOLVLWVY TTOU TOU apEcouV eV OPEDEL OE
KAToLov (€otw €va) xpriotn mou akoAouBetl
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USER(USER_NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
’ . MOVIE(MOVIE D, TITLE, YEAR, COUNTRY)
AG K r] 0 r] 3 a( | ) (*) ( S QL) MOVIE_GENRE(MOVIE 1D, GENRE)

FOLLOWS(USER1, USER2)

LIKES(USER, MOVIE _GENRE)

CREATE TABLE /F NOT EXISTS “user” (
‘user_name’ varchar(500) NOT NULL,
‘genre’ varchar(40) NOT NULL,

"NATIONALITY" varchar(500) NOT NULL, OuLNOT NULL kot DEFAULT

"DATE_OF_BIRTH" date NOT NULL, , , ,
PRIMARY KEY (‘user_name’) ELVOIL LOVO EVOELKTIKEG

) ENGINE=InnoDB;

CREATE TABLE /F NOT EXISTS “movie” (
‘movie_id" int(10) NOT NULL,
“title” varchar(40) DEFAULT NULL,
‘year' int(4) DEFAULT NULL,
‘country’ varchar(40) DEFAULT NULL,
PRIMARY KEY (‘'movie_id")

) ENGINE=InnoDB;

CREATE TABLE /F NOT EXISTS "'movie_genre (

‘movie_id" int(10) NOT NULL,

‘genre” varchar(40) NOT NULL,

PRIMARY KEY (‘'movie_id’, genre’),

INDEX “gn” (‘genre’), [ouvwvuuo KEY ‘gn”genre’,]
FOREIGN KEY ("movie_id") REFERENCES ‘'movie’ (‘'movie_id’);
) ENGINE=InnoDB;
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USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)

’ . MOVIE(MOVIE_ID, TITLE, YEAR, COUNTRY)
AG K G 3 a I S QL MOVIE_GENRE(MOVIE_ID, GENRE)
FOLLOWS(USER1, USER2)

LIKES(USER, MOVIE GENRE)

CREATE TABLE IF NOT EXISTS “follows™ (
‘userl’ varchar(500) NOT NULL,
‘user2’ varchar(500) NOT NULL,
PRIMARY KEY (‘userl1’, user2’),
FOREIGN KEY (‘userl') REFERENCES ‘user' ('USER_NAME"),
FOREIGN KEY (‘user2') REFERENCES ‘user' ("'USER_NAME");
) ENGINE=InnoDB;

CREATE TABLE IF NOT EXISTS “likes™ (

‘user” varchar(40) NOT NULL,

‘movie_genre’ varchar(40) NOT NULL,

PRIMARY KEY (‘user’,"movie_genre’),

FOREIGN KEY (‘user’) REFERENCES ‘user’ ("USER_NAME"),

FOREIGN KEY ("movie_genre’) REFERENCES ‘movie_genre” (‘genre’);
) ENGINE=InnoDB;

Mrtopeite kat va mpooUEeTETE constraints apyotepa

ALTER TABLE follows’
ADD CONSTRAINT “follows_ibfk 1" FOREIGN KEY (‘user1’) REFERENCES “user’ ("USER_NAME"),
ADD CONSTRAINT “follows_ibfk 2" FOREIGN KEY (‘user2’) REFERENCES “user’ ("'USER_NAME");
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Aoknaon 3B(i) (SQL)

USER(USER NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE ID, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE 1D, GENRE)

FOLLOWS(USER1, USER2)

LIKES(USER, MOVIE GENRE)

(i) (**) Mo kaBe xpnotn, Tov aplOuo TWV XPNOTWV TTOU AUTOC 0LkoAoUBEL, tov
QpPLIUO TWV YPNoTwV IToU ToV ockoAovuoUV Kol ToV aplOpo Twv XpnoTtwy 1ou akoAouBel
oL omoiot Twv akoAouBoUv (av BEAeTe Swote 3 SLAPOPETIKEC EPWTNOELG).

SELECT user_name , COUNT(*)
FROM follows
GROUP BY userl (6ev Byalst O yia touc xpnoteg mou Sev tou¢ akoAouUel kaveic)

(SELECT user_name , COUNT(*)

FROM follows

GROUP BY userl)

UNION

(SELECT user_nameas U, 0

FROM user

WHERE U NOT IN (SELECT userl
FROM follows))

13
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Aoknaon 3B(i) (SQL)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER?2)

LIKES(USER, MOVIE GENRE)

(i) (**) MNa kaBe xprotn, Tov aApLBLO TWV XPNOTWV TTIOU ALUTOG aKoAouBEel, Tov aplOuo
TWV XPNOTWV TTOU ToV alkoAouBoUV Kol Tov aplBpo Twv ¥pnotwv mou akoAouBel ot
ortoiot tov akoAovBouv (av BeAete dwote 3 SLaPOPETIKEC EPWTATELC).

SELECT F1l.userl, COUNT(*)
FROM follows as F1
WHERE F1l.userl IN (SELECT F2.user2
FROM follows as F2
WHERE F2.userl = Fl.user2) Me EXISTS? avtt IN
GROUP BY Fl.userl

WHERE EXISTS (SELECT *
FROM follows as F2
WHERE F2.userl =F1l.user2
AND F2.user2 = Fl.userl)
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Aoknon 3B(ii) (SQL)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE ID, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER?2)

LIKES(USER, MOVIE GENRE)

(i) (*) Mo to xpriotn pe 6vopa maria Tov TitAo OAwWV Twv tawwwy tou 2010 rovu €xouv
gva €l60¢ Iov NG apEoEL.

SELECT DISTINCT title

FROM movie M, movie_genre G, likes L

WHERE M.year = 2010 AND L.user = ‘maria’ AND L.movie_genre = G.genre AND
G.movie_id = M.movie_id
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Aoknon 3B(iv) (SQL)

USER(USER NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER2)

LIKES(USER, MOVIE GENRE)

(iv) Mo to xpriotn maria, To €(60¢ TAVIOG TTOU APECEL OTOUC TIEPLOCOTEPOUC ATIO

TOUG XPNOTEG TTOU AKOAOUBEL. [\ «ne el6oc, og mOoou¢ didouc Tnc Mapiac apéoel

L , ,
SELECT movie_genre KOl VO KPOTOOUE aUTO PE TO maxcount
FROM likes FROM likes as L, follows as F
WHERE user IN (SELECT F.user2 WHERE F.userl = 'maria‘ and
FROM follows F AND L.user = F.user2)

WHERE F.userl = 'maria')
GROUP BY movie_genre

HAVING COUNT(*) = (SELECT MAX() Erutpenovtal subqueries oto
FROM (SELECT COUNT(*) FROM unoxpewTtika xpnon AS
Emeldn, FROM likes L
Aev erutpénetal max(count()) WHERE L.user IN (SELECT F1.user2
EVOAANOKTLKA, FROM follows F1
ORDER BY WHERE F1.userl ='maria')
LIMIT 1 GROUP BY movie_genre) AS mg)

Baoelg Aedopévwy 2013-2014
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Aoknon 3B(iii) (SQL)

LIKES(USER, MOVIE GENRE)

(iii) (****) Ta Cevyn XpNOTWV MOV TOUC OPECOUV akptBwc¢ ta ibLa (6N TovIwv.

MNaipvoupe oAa ta {evyn (pairs)
userl genrel user2 genre2

SELECT *
FROM (SELECT distinct a.user AS userl, b.user as user2
FROM likes a JOIN likes b on a.movie_genre = b.movie_genre) AS pair

(A) Aev tpemel va uTtapxel ei6o¢ o va apéoel otov userl yia to omoio dev
uTtapxel idlto eldog mou va apEcel oto user2

Baoeig Asbopgvwy 2013-2014 EuayyeAio Mitoupa
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Aoknon 3B(iii) (SQL)

LIKES(USER, MOVIE GENRE)

SELECT *
FROM (SELECT distinct a.user AS userl1, b.user as user2
FROM likes a JOIN likes b on a.movie_genre = b.movie_genre) AS pair
WHERE pair.userl < pair.user2
AND NOT EXISTS (SELECT *
FROM likes |1
where |1.user = pair.userl
AND NOT EXISTS (SELECT *
FROM likes [2
where 12.user = pair.user2
AND |2.movie_genre = |1.movie_genre))

AND Aev nipemet va untapyet €(60¢ TOU va ApeTEL oTOV user2 yLo To ortolo OEV UTTAPXEL
(6to eibo¢ mou va apeoel ato userl
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Aoknon 3B(iii) (SQL)

FROM (SELECT distinct a.user AS userl, b.user as user2
FROM likes a JOIN likes b on a.movie_genre = b.movie_genre) AS pair
WHERE pair.userl < pair.user2
AND NOT EXISTS (SELECT *
FROM likes |1
WHERE |1.user = pair.userl
AND NOT EXISTS (SELECT *
FROM likes [2
WHERE [2.user = pair.user2
AND |2.movie_genre = |1.movie_genre))
AND NOT EXISTS (SELECT *
FROM likes |1
WHERE |1.user = pair.user2
AND NOT EXISTS (SELECT *
FROM likes 12
WHERE 12.user = pair.userl
AND |2.movie_genre = [1.movie_genre))
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Aoknon 3y(i) (SQL)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER?2)

LIKES(USER, MOVIE GENRE)

(i) (*) Oplote uia o n ool va eivart tporortotrjotun (updatable). E€nyelote. Awote
gva apadelypa tpomomnoinong autnc tng oPng kat deifte mwc aAAALEL TO TTEPLEYOUEVO
Tn¢ Baolkng oxeonc.

CREATE VIEW userinfo AS SELECT user_name, gender, nationality
FROM user;

UPDATE userinfo SET nationality = 'Greece' WHERE nationality = 'UK';

SELECT * FROM user;
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Aoknon 3y(ii) (SQL)

USER(USER NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE ID, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE 1D, GENRE)

FOLLOWS(USER1, USER2)

LIKES(USER, MOVIE GENRE)

(i) (**) Oplote pia 6Pn FOLLOW _LIKES(USER, MOVIE_GENRE) 1tou va epLEXEL yLa
kaOe xpriotn (USER) ta €idbn (MOVIE_GENRE) Twv TalVIWY TIOU APECOUV CE TOUAAXLOTOV
EVOV OTTO TOUG XPHOTEC TTOU AKOAOUDOEL.

CREATE VIEW follow_likes AS Av 6ev akoAouBel kaveva, Tote dev
SELECT DISTINCT F.userl, L.movie_genre  sudaviletal - LmopoULE VO KAVOULE
FROM likes L, follows F OTL 0To epwtnua3(a)

WHERE F.user2 = L.user

Aeite To meplexopevo autnic tng ong, xpnotpomnotwvtag to select * from FOLLOW _LIKES

JTn OUVEYXELQ, ELOAYETE o TIAeLAda otn oxéon FOLLOWS mou va odnyet og tpomormnoinon tou
TIEPLEXOUEVOU TNG OYPncC.

Eloaywyn pag tAstadocg (userl, user?2) mou (1) dev undpyxel oto FOLLOWS ko (2) o user2
EXEL €va elb0C Taviog ou dev ApECEL O€ KAVEVAV QTIO TOUC XPROTEC ITou akoAouBel o userl
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Aoknon 36(i) (SQL)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER?2)

LIKES(USER, MOVIE GENRE)

(i) (**) MNa to xpriotn maria, mpocBb&ote pa oxéon FOLLOWS mtpog 6Aouc Toucg XproTeC
TIou TNV akoAouBouv, dnAadn yia kaBe mAeldda (u, maria) tng FOLLOWS npooBeote
uLa tAewada (maria, u) (ov vt dev utapxeL).

INSERT INTO follows(userl, user2)
SELECT follows.user2, follows.user1l
FROM follows
WHERE follows.user2 = ‘maria’ AND
follows.userl NOT IN (SELECT follows.user2
FROM follows
WHERE follows.userl=‘maria‘);
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Aoknon 36(ii) (SQL)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER?2)

LIKES(USER, MOVIE GENRE)

(i) (*) Tpomomoleiote 10 £10C YEVVNONG TOL Xprjotn maria og 1/12/1993.

UPDATE user
SET date_of birth ='01/12/1993'
WHERE user_name = 'maria’;

Baoeig Asbopgvwy 2013-2014 EuvayyeAia Mtoupa
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Aoknon 36(iii) (SQL)

USER(USER _NAME, GENDER, NATIONALITY, DATE_OF_BIRTH)
MOVIE(MOVIE 1D, TITLE, YEAR, COUNTRY)
MOVIE_GENRE(MOVIE ID, GENRE)

FOLLOWS(USER1, USER2)

LIKES(USER, MOVIE GENRE)

(iii) (*) Ataypadte amno tn oxéon FOLLOWS OAa ta i CUMHETPLKA {guyadpLa..

DELETE FROM follows as F1
WHERE (F1.user2, F1.userl) NOT IN (SELECT *
FROM follows);

DELETE FROM follows F1
WHERE NOT EXISTS (SELECT *
FROM follows F2
WHERE F1.userl = F2.user2 AND F1.user2 = F2.userl);
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AOYLKOC 2XEOLOOOC

EvayyeAia Mitoupad



Aoknon 4(a)

Yxeowoko oxnua R = (P, Q, S, T, U, V) kaL cuvoAo cuvaptnolakwyv eéaptioswv F = {PQ — S, QS
—->PQT>U,P>T,PS—>Q,U—> V]
(a) (*) H F elva i OxL eAdytoto kaAuppa. E€nyelote tnv amavtnon oac.

MpEMEeL VoL EEETAOOVE
(1) Av uTtAPXEL TTEPLTTO YVWPLGLOL OTO OLPLOTEPO MEPOCG Kal (2) ov KATTOLOL OO TLG
€€0PTNOELG TTOU MPOKUTTOUV Ao Tto (1) eivol mMeEPLTTEC

Mo to (1) mpéneL va e€etdacovpe i PQ—>S,QS—> P, QT > U,PS—> Q

Mo mapadeypa ywatnv PQ — S

YrioAoyiloupe P* kot QF pe tnv F

Av S € P*, tote 1o Q €lval mepltto kat n PQ — S pmopet va aviwkataotadel ano tnv P — S
(oupota, Av S € QF, tote to P eival mepttto kot n PQ — S pmopel va avtikataotabel ano tnv
Q—S)

MpoKUTITEL OTL KaVEVA yvwplopa ev elval TeEPLTTO

Mo to (2) mpénel va e€etdocovpe i PQ—>S,QS—->P, QT—>U,P>T,PS—>Q,U > V.
Mo apdadeypa ywa tnv PQ — S

Yrioloyilovpe PQfue F={QS—>PQT—>U,P—>T,PS—>Q, U —> V}.

Av S € PQ*, tote n PQ — S eival mepLtn

MpokUTtTeEL OTL Kapla e€dptnon dev elval mepLTTA
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Aoknon 4(B)

Yxeolako oxnua R=(P, Q, S, T, U, V) kait cuvoAo cuvaptnolokwyv e€aptnoswv F = {PQ
—S5,QS—>PQT>U,P>T,PS—>Q, U >V}

(B) Ma tic mapakdtw Staomdoelc Seifte av eival i OXL YwPILC ATTWAELEC 0TI CUVEVWON)
KoL av SLatnpouv i OXL TG E€QPTNOELC;

(i) Alwonaon oe R1={P, Q}, R2={P, S}, R3={P, Q, T, U}, R4 = {U, V}

(i) Auontaon ce R1={P, Q, S}, R2={Q, S, T, U, V}, R3={Q, T, V}

(***) AntwAelec otn CUVEVWON
Awaomape Stadoyika tnv R og SUo oxEoelg, mpoonmabwvtag oe kKABe Pripa Ta
YVWPLOHOTO 0TNV TOUI TWV OXECEWV Vo armoteAoUV KAELSL

— OV AUTO €ival SuvaTov, TOTE amodelEn OTL XwPLC ATIWAELEC

— av auto dev eival Suvatov, Tote PAXVOUUE yLa avTutapadelypa

Epwtnua (ii) xwpic amwAeLeg
Epwtnua (i) pe anwAeleg
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Aoknon 4(B)

Yxeolako oxnua R=(P, Q, S, T, U, V) kal cuvoAo cuvaptnolakwyv e€aptioswv F = {PQ
—S5,0S—>PQT—>U,P—>T,PS—>Q, U —> V}

(B) Ma tic mapakdtw Staomdoelg Seifte av eival i OXL YwPILC ATTWAELEC 0T CUVEVWON
Kol av Slatnpouv ) oL TG €0 PTAOELG;

(i) Audoraon o R1={P, Q}, R2 = {P, S}, R3={P, Q, T, U}, R4 = {U, V}

(i) Audomaon oe R1={P,Q, S}, R2={Q, S, T, U, V}, R3={Q, T, V}

(*) Atatipnon twv o ptnoswy
Oa TPEMEL Vo eEETAOOVE YLaL KABE ouvaptnoLlakn e€aptnon oto F av avikel otnv
KAELOTOTNTA TNG EVWoNng Twv TpofoAwv tng F*

Ma 1o (i) 6& Statnpouvtat ot QS — P, PQ — Skat QT > U katywato (i)nP > T
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Aoknon 4(y)

(v) (**) Zxeowako oxna R = (P, Q, S, T, U, V) kot cUvoAo ocuvaptnolakwy e€aptrioewyv F =
{PQ—>S,QS—>PQT>U,P>T,PS—Q, U— V}L

O@ewpeiote ta oxeolaka oxnuata R1={P, Q, S}, R2={P, Q, S, U, V}katR3={P, Q, S, T}
(i) Aci€te av n R1 eival ) oxL o 3NF.

(i) Aeiéte av n R1 eivat i oxL oe BCNF.

(iii) YmoAoyiote ta utoPndpla kAeLdLA NG R2.

(iv) Aeiéte av n R2 givaw ; 6xL o BCNF.

Mo ta (i) — (ii) YmoAoyl{ou e ToleC ouVAPTNOLOKEC EEOPTNOELC LOXUOULV oTtnv R1
(6nAadn, utoAoyiloupe tnv npoPfoAn tic F+ otnv R1)

Bplokoupe ta vrtopridla KAeWOLA

Mo BCNF e€etaloule av 0To apLloTeEPO HEPOC KABE ouvapTNOLOKNC E€EAPTNONC
UTtAPXEL UTTEPKAELDL

Mot 3NF, apkel elte To mapamavw €LTE yLa T CUVOPTNOLAKES E€APTHOELC TTOU HEV
LOYUEL TO TTOPATIAVW VAL EEETACOVE av oTa Se€Ld MpwTEVOV YVWPLoU

H R1 ivat oe BCNF apa kat oe 3NF
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