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LUGC DO QUAN HE €O MOT KHOA DUY NHAT

NGUYEN XUAN THAI

Abstract. Let S = (2, F) be a relation scheme. In [1] a necessary condition under which a subset X of
is a key, and a single formula for computing the intersection of all keys for S were given.

Basing on these results, we give a necessary and sufficient condition under which a relation scheme S
has exactly one key. Some results concerning this type of relation scheme are also established.

Tém tdt. Cho S = (Q, F) 13 mét lwge @5 quan hé. Ho Thuan va Le Van Bao [1] d3 dwa ra mét digu kién
cin dé mot tip con X cda €2 13 khéa, vi mdt cong thirc domn gidn tinh giao cia tip tdt cd cac khoa cia S.

Dua trén cic két qud dé, ching t6i dwa ra mot didu kién cin va di d&€ mot lwoc db quan hé S cé ding
mét khéa. Mot s8 két qud lién quan téi ki€u lwge dd quan hé nay ciing da dwoc thiét 1ap.

1. MO DAU

Trong muc nay ching t5i nhic lai hai két quid da dwoc céng b3 trong [1], cin cho viéc ching
minh cac két qué trong muc sau.

Mst s8 khai niém va két qud quan trong cda ly thuyé&t cic hé co s& dir liéu (CSDL) quan hé
nhur quan hé va luwoc d6 quan hé, phu thuéc ham, hé tién dé Armstrong, thuit todn tinh bao déng
cda mot tap thudc tinh, cic dinh nghia khéa va siéu khéa... c6 thé tim thdy, ching han trong [1] va
[3]-

V@ céc ki hiéu, ching t3i st dung theo [1].

Cho S = (2, F) 13 mét lwoc d6 quan hé, trong dé:

Q={A5;;4:};
F={L;—>R;|L;,R; CQ,L;iNR; =0,7=1,...,p}.
n

Kihitu L= |J L, R =

=1

g=

R;,G= (1 K;véi K(S) la tap tit cd cdc khéa cda S.
j=1 K.€K(S)

Sau day la 2 két qud duoc 18y tir [1].

Dinh 1y 1.1. (Dinh ly 1 trong [1]) Cho S = (Q, F) ld mét lugc d6 quan hé va X C Q ld mét khéa
cda S. Khi dé

Q\RCXC(Q\R)U(LNR). (1)
Dinh ly 1.2. (Dinh ly 4 trong [1]) Cho S = (Q, F) ld mét lvoc d6 quan hé. Khy dé:
G=0\R. (2)

2. LUQ'C PO QUAN HE CO MOT KHOA DUY NHAT

Trong nhitng diéu kién nhit dinh, mét lwgc d6 quan hé S = (2, F) cé thé c6 mdt khéa duy
nhit.

Dinh ly sau diy cho mét dieu kién cin va dd dé€ mét lwge d6 quan hé c¢é tinh chit néi trén.
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Dinh Iy 2.1. Cho S = (O, F) ld mét luoc d6 quan hé. Diéu kién cdn vd dd @€ luoc d6 quan hé S
¢ mét khda duy nhdtla (Q\ R)T = Q.
Ching minh

a) Gid st § = (€, F) c6 mét khéa duy nhit K (K C Q). Theo Dinh Iy 1.2, K = 0\ R. Vay

(Q\ R)* =8

b) Gid st véiluge @6 S = (Q, F) tacé (2 \ R)T = . Viy O\ R 12 siéu khéa va sé chira trong
né it nhat mét khéa K C 01\ R.

M3t khéc theo Dinh 1y 1.1, c6 Q\ R C K, suyra K =Q\ R.

S ciing khong thé c6 khéa K' # K vi khi dé, theo Dinh Iy 1.1., K € K’ 13 diéu khéng thé c¢6
dugc (theo dinh nghia cda khéa).

Viy K =\ R 1a khéa duy nhit cda S.

Tir Dinh Iy 2.1 ta ¢6 thd d3t vin 48 di tim mot s8 tiéu chuin di d€ mét luoc dd quan hé
S = (Q, F) c6 mdt khéa duy nhit.

Ta c6 céc dinh ly sau:

DPinh 1y 2.2. Cho S = (Q, F) la mét luoc d6 quan hé. Dicu kién dd €' S c6 mét khda duy nhdt la
[LNR| < 1.

Chitng mainh. Hai trwong hop phai xem xét:

a) [LNR| =0, c6 nghia LN R = 0.

Khi dé theo didu kién cin (1) cda Dinh 1y 2.2, S sé c6 mét khéa duy nhit 13 Q\ R.

b) [LNR| = 1.

Ta sé chirng minh rdng khi dé (2 \ R) U (L N R) khéng 13 khéa cda luge d6 S = (2, F).

Thuc viy, néu (2\ R) U (LN R) 1a khéa cda S thi, theo (1) khéa dé 1a duy nhit.

Khi d6 G(S) = (Q\ R) U (LN R) # 0\ R, mau thufn véi (2).

Viay luoc d6 S = (Q, F) c6 mdt khéa duy nhit.
Thi du 1. Cho lwgc d6 quan hé

S= ({4, B,C, D}, F = {A— B, C — D}).

Tacé L=AC,R=BD,LNR=0.

Viy lwoc d6 quan hé S ¢6 mdt khéa duy nhit 1a Q\ R = AC.
Thi du 2. Cho lugc d6 quan hé

S = ({4, B, C, D, E}, {A— BC, AB — E}).

Tacé L=AB, R=BCE,LNR=B.

Viy lugc d6 quan hé S ¢6 mot khéa duy nhit 13 Q\ R = AD.
Dinh 1y 2.3. Cho S = (O, F) ld mét lwoc d6 quan hé. Dicu kién dd @€ S ¢ mot khéa duy nhdt la :
Chitng minh. Ki hiéu

I={i|RinL#0).

Theo gid thi€t cda dinh ly, d& thay la:

tnr=cn(UR)cUR v JLCIL\R

i€l el i€l
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L\R—>|JL: > LnR (3)
i€l
Két hop véi L\ R — L\ R, cho:
L\R—R.
’ Mit khac ré6 rang L\ R € Q \ R. Theo thuit todn x4c dinh bao déng cda mét tip thudc tinh,
co: g
(\B)* 2 (Q\ R)UR =10,
ching t4 lugc d6 quan hé S c¢6 mét khéa duy nhit.
Thi du 3. Cho lwgc d6 quan hé
S =({A, B, C, D, E, G}, {A — BD, BC — DE, AG — BE}).

Ta c6: L= ABCG, R= BDE.

D& thdy 14 lwgc do quan hé S théa cac diéu kién cda Dinh ly 2.3. vi S c6 mét khéa duy nhit
I (2 \ R) = ACG.
Chi y: Y nghia cda céc dinh ly 2.2 v 2.3 13 gidp ta khdng dinh dwoc lwoc d5 quan hé S c6 mét
khéa duy nhit K = 0\ R ma khong cin ki€m tra ding thic (2\ R)T = Q.
Dink ly 2.4. Cho S = (Q, F) ld mét lvoc @6 quan hé cé mét khda duy nhdt. Khi 46 S & dang
chuén BCNF (S € BCNF) néu va chi néu S ¢ dang chuin SNF (S € 3NF).
Ching minh

a) Gid thiét S € BCNF. Khi d6 rd rang S € 3NF.

b) Gid thiét S € 3NF va c6 khéa duy nhit K =0\ R. Gid st S ¢ BCNF.

Suy ra tdn tai mét phu thuéc ham X — A dtng trén S véi Xt #Qva A€ K\ X, tic A 13
thudc tinh khéa (do S € 3NF).

Khi dé, d€ thiy X U (K \ {A}) 12 siéu khéa va chira mét khéa K’ # K (vi A € K'). Diu mau
thuin nay ching té S € BCNF.

Chit y: Dinh 1y 2.4 chinh 13 Dinh ly 5.8 trong [2] vé1 mét chiéng minh khic.
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