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Zuvaptnolakég §aptnoslg kat Kavovikonoinon

Aocknon 1

Ocswpeiote ta akdGAouBa cUVOAQ CUVOPTNOLOKWY EEXPTHOEWV:

F={X2Y, XYW, Z>XW, Z->S} kat G={X=2YW, Z->XS}. Eivatr ooduvoua;
Are the sets F and G equivalent?

Anavtnon:
Mo va deiouue 1oobuvauia npenet va amodeiouue otL To G KXAUTTTETE Ao to F Kat
Ottt 10 F kaAUuntete amo 1o G.

To show equivalence, we prove that G is covered by F and F is covered by G.

Amtobeién ot to G kaAUTTTETE Qo To F:

Proof that G is covered by F:

X" ={X, Y, W} (oe oxéon ue to F), to onoio kaAurnitet to X YW oto G
with respect to F, which covers XYW in G

Z'={2 X, W, S, Y) (oe oxéon ue to F), to oroio kaAurntet to Z>XS oto G
with respect to F, which covers Z2XS in G

Amtodeién oti to F kaAUTtTeTe aro to G:
Proof that F is covered by G:

X' ={X, Y, W} (og oxéon ue to G), to onoio kaAvrntet to X Y oto F
with respect to G, which covers XY in F

XY' = {X, Y, W} (o€ oxéon ue to G), to oroio kaAurntet o XY W oto F
with respect to G, which covers XY 2W in F

Z'={Z, X, S, Y, W} (og oxéon ue to G), to onoio kaAvmrtet to Z>XW kat Z S oto F
with respect to G, which covers Z2>XW and Z2S in F

Acknon 2

Otewpeiote to cUVOAO cuvaptnolakwv F={AB>C, C>D, DE>F, A>E}. Artd auto to
oUVoAo TipokUTTEL N €€dptnon AB>F;

Is AB>F covered by F?



Anavtnon

2
AaEgABam%gABﬁE DE - F

AB - C

®)
C%D}zABAD

5 3
gAqu?gABeF

BE - E

Aoknon 3

Oswpeiote t0 oLVoAO cuvaptnotakwv F={A=>C, C>D, DE2>F, B>E}. Ao auto to
oUVoAo TipokUTTEL N €€dptnon a) AB>F kat b) CB2F;

Is a) AB>F and b) CB>F covered by F?

Anavtnon
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Acknon 4

Amodbeifte n Staedote (pe avtmapadelypa) Toug akOAoUBoUC KAVOVEC:

Prove or disproof the following:

AB - C
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A-C
b.BthAeB
Anavtnon:
a) Awaypevon (Disproof):
tl = al bl cl di
t2 = al b2 c2 di

Ot 1o mavw mAeLadeg ikavormotoUv Touc kavovee AB2C, B2D aAAa 6yt tov AD 2C
The above two tuples satisfy AB=C and B=2D but do not satisfy AD 2C

b) Awapevon (Disproof):

tl = al bl cl
t2 = al b2 cl

Ot o mavw TMAELASEC KaVOTToLoUV Toug kavovee A2>C, B2C alda oyt tov A >B
The above two tuples satisfy A=Cand B-2C but do not satisfy A >B

Aoknon 5
Oswpeiote 10 akdAouBo oxnua R = {0, P, Q, R, S, T, U, X, Y, Z} kaL To olvolo
ouvaptnolakwyv saptrioewv F={ XY=>Z, YO>PQ, XO2>RS, X=>T, S>U }. Mo &ival to



kAeldl tou R? AmoouvBéote to R ot oxéoelc 2NF, koL petd oe oxéoelg 3NF.
Using the functional dependency set F, find the keys of R and then decompose R in
2NF and then 3NF

Anavtnon:
Mo va tnv ovotnuatikn eniduon autoU tou mpoBAnuatog, umopouus va Bpouue
TPWTA TN KAELOTOTNTA OAWV TWV UOVWV XAPAKTNPLOTIKWY pLa VoL SOUUE oV KATTOLO ATt

autd givat kKAedl we énc:
To help in solving this problem systematically, we can first find the closures of all single attributes to see
if any is a key on its own as follows:

XHAX, T} Y':{Y}, Z':{Z}, O":{0} P*:{P} Q" :{Q}, R*:{R} S*:{S, U}, T":{T} U':{U}

Epooov kavéva XapakKtnpLOTIKO Ao LOVo Tou Oev eival kAeldi, mpémet va douue av

Karmoto (evyaplL xapaKTnPLoTIKWVY glvat kKALSi:
Since none of the single attributes is a key, we next calculate the closures of pairs of attributes that are
possible keys:

XY':{X Y,Z T} YO:{Y, 0, P, Q}, XO":{X, O, R, S, T, U}

Kaveva amo auta Sev givat kAetSl a@ou ot kAelototnTeg Tous (kade ula Eeywplota)
bev neptAauBavouv oda ta yapaktnplotikd tou R. H évwon toug ouwc meptAauBavet

OAo Ta YapaKTNPLOTLKE TOU R.
None of these pairs are keys either since none of the closures includes all attributes. But the union of the
three closures includes all the attributes:

XYO': {X,Y,Z O, P, Q R, S, T} Enouévwc to XYO eivat kKAELSL. Hence, XYO is a key.

Mo va kavovikomotnoouus o 2NF, a@aupoUUE To XOPOKTNPLOTIKA Ta oroia ival
ouvaptnolaka eéaptnueva o UEPOC TOU KAELSLoU amd to R kat va ta Balouue os
EexwploTec oyéoelg, uali ue to UEPOC ToU KAELSLoU oto omolo eéaptwvtal (xwpic Opws
VO TO OLQALPOULE IO TV QPXLKY) OXEON THV omolia Ao 6w Ko UWITpog TV ovoualouUE
R4).'

To normalize into 2NF, we remove the attributes that are functionally dependent on part of the key (X, Y,

or O) from R and place them in separate relations, along with the part of the key they depend on, which
are copied into each of these relations but also remains in the original relation, which we call R, below:

Ot uepikec €apTHOELG TOU KATATTATOUV TOV Kavova tng 2NF eivat:
The first-level partial dependencies on the key (which violate 2NF) are:

XY 2>ZT, YO 2PQ, XO 2RSTU

Enouévwce n R dtaornarte otig Ry, Ry, R, Ry (ta kAL eivat urtoypauuioueva):
Hence, R is decomposed into Ry, Ry, Rs, R4 (keys are underlined):

Ri={X.Y,Z TLR,={Y,0,P,Q},R:={X, O,R, S, T, U}, Ra={X, Y, O}

EmumpOoUeteq UEPIKEG €EQPTHOELG UTTAPYOUV OTIC R; Kat Rz Adyw t¢ X 2T. EmouEvwe
apaipouue to {T} (Balovrac oto o€ Ut aAAn oxéon Rs) kat €10t ot dkOAOUTEG OYEOELS
elvat to anmotéAeoua tn¢ dtaomaong os 2NF.



Additional partial dependencies exist in R; and R; because X 2T. Hence, we remove {T} into Rs, so the
following relations are the result of 2NF decomposition:

Rlz{)_(l_YL Z}/ R2={X£L P, Q}, R3={M R, S, U}/ R4={Ml R5={)_(1_ T}

AkoAoUVwc¢ npencel va eAgyéouue yia LETABATIKEG eEXPTHOELG OTIC OXEOELC (0L OTTOLEC
katanatouv tov kavova tn¢ 3NF)
Next, we check for transitive dependencies in each of the relations (which violate 3NF).

Movo n Rz éxet uta ustabBartikn eéaptnon XO S AU, ontote tnv Staomaue oti¢ Rz Kat
R3, w¢ akoAouBwc:
Only R; has a transitive dependency XO S 2U, so it is decomposed into R3; and R, as follows:

R31={S, U}, R3>={X, O, R, S}

To teAiko ouvoldo oxéoewv to omoio Bpiokete oe 3NF eivat to {R1, Ry, Rsi, R3z, Rs, Rs}
The final set of 3NF relations is {R1, Ry, R31, R35 R4, Rs}



