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KHOA VA CAC DANG CHUAN TRONG CAC SO PO QUAN HE

NGUYEN BA TUONG

Abstract. The key of Relation Scheme is played a very important part for problems and matters in relation
database. In this paper, we present several methods to seek keys and their application for determinating
normal forms in Relation Scheme.

Tém tdt. Bai bdo trinh bay mét s§ phwong phép tim khéa cda so d5 quan hé vi ing dung cda chiing vio
viéc xac dinh nhirng dang chu&n cda cic so dd quan hé.

1. MO DAU

Nhu chiing ta da bi€t khéa déng mét vai tro hét sic quan trong trong cac bai toan lién quan
dén so dd quan hé (SDQH) W = (R,Q), véi R 1a tip thudc tinh, 12 tip cdc rang budc dang phu
thuéc ham, phu thudc da tri hodc phi phu thudc ham [3-7]. Vi du khi cin xét W = (R, Q) thudc
dang ndo: 2NF, 3NF, BCNF,...7 néi chung ching ta phai bi€t khéa cia W va suy ra tip F'n céic
thudc tinh thir cdp (cdc thudc tinh khéng khéa). Trong (5], [6], [7],... céc téc gid da xét thuat todn
tim khéa (xem Thudt todn 1 trong phin thuit todn tim khéa sau diy), tuy nhién thuit todn trén
chi cho phép ching ta tim mét khéa, viéc tim mét khéa khic bing thuit toin niy va thay ddi thi
tu loai bd cdc thudc tinh néi chung 1a khéng don gidn. Mot van dé hét strc quan trong & diy la cdch
tim khéa theo thuit todn trén khong cho ta khing dinh: “da tim hét khéa cda W”.

Cu thé hom, ching ta xét vi du sau:

Cho SDPQH W = (R, F), véi R = {A,B,C, D, E, G} va tip phu thuéc haim F = {AB — C, D —
EG,C — A, BE—~C, BC - D, CG — BD, ACD — B, CE — AG}. Hiy xét xem W thudc dang
nao? Bai todn doi hdi chiing ta phdi tim hét khéa cda W, tic chiing ta phdi xdc dinh hét cic thudc
tinh khéa va khong khéa. Bing Thuit toan 1 dé tim cac khéa ta sé gip khé khin vi ling ting vi
khéng bi€t ta da tim hét khéa chuwa.

Trong bai niy tic gid mudn trinh bay mét vai phwong phip dé€ gidi quyét vin dé néu trén mot
cach don gidn trong mét s8 16p cic sor dd quan hé.

2. PINH NGHIA KHOA

Cho SDQH W = (R, F) véi R 1a tip cac thudc tinh. F 13 tip cdc phu thudc ham trén R. Tdp
con K cdc thudc tinh cda R dwogc goi ld khéa (167 thi€u) cda W néu K cd bao déng bdng R vd néu
bt khdr K du ch? mét phdn tid thi tdp con lar ¢ bao déng khdc R. N6 cdch khdc K la khéa cia W
néu K la tip bé nhdt cé bao ddng bdng R.

Vidu quay lai SPQH dinéu & trén W = (R, F)va R ={A,B,C,D,E,G}, F = {AB — C,D —
EG,C - A,BE - C,BC — D,CG — BD, ACD — B,CE — AG}, ta dé dang thdy rang céc tip
K1= {A,B}, K2 = {B,E}, K3 = {C,G}, K4 = {C, E}, K5 = {C, D},... 1 céc khéa cda W vi
nhu viy W khéng c6 thudc tinh tht cap (thudc tinh khéng khéa), tit cd cic thudc tinh cda W déu
13 thuéc tinh khéa..

3. THUAT TOAN TIM KHOA

. da bi€t thudt toan tim khéa nhu sau:
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Input W = (R, F)

Output K 13 mot khéa cia W.

Algorithm

b1 K:=R

b2 Liap lai qud trinh loai khéi K phin td A€ K ma (K — A)* =R
Viét cach khéc ta cé

Thuat todn 1

Begin

K = R;

Foreach A€ K if (K — A)t = Rthen K:= K — Aelse K := K
End;

Diing Thuédt todn 1 d€ tim mét khéa cda SDQH W = (R, F) néu trén ta cé
b1 (buéc 1)
K :=R={A,B,C,D,E,G}
b2 (buéc 2) truwéc tién ta chon thudc tinh A
K- At =Rnén K:=K—- A={B,C,D,E,G}, tiép dén ta chon B
K—-B)t =Rnén K:=K - A={C,D, E,G}, sau day ta chon C
K—-C)" #Rnén K :=K={C,D,E,G}, chontiépD
K —D)* =Rnén K := K- D ={C, E,G}, cudi cing ta chon E
K — E)+ = Rnén K := K — E = {C,G}, va dé dang suy ra diy 13 mét khéa vi khong thé
chon dé bét tiép dwoc nira. Viée thay ddi thi tw loai bd cic thudc tinh khdi K ¢4 thé cho ta cac
khéa khic nhau nhung khéng chota két luidn dd hét khda chwa ? vi ching ta chwa thé biét W cé
bao nhiéu thudc tinh khéa va thudc tinh thi cip.
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4. CAC DANG CHUAN CUA CAC SO PO QUAN HE
a. Dang chudn 2 (2NF)

Ta néi so d6 quan hé W = (R, F) 13 2NF néu moi thudc tinh th& cdp phu thudc hoan toan vao
khéa. N6i cdch khac W 13 2NF néu khéng cé tip con thuc su cda khéa kéo theo thudc tinh thi cip.

b. Dang chudn 3 (3NF)

So' dd quan hé W = (R, F') 13 3NF néu trong W khéng cé hién twong mét tap con X cla R, ma
X c6 bao déng khic R, kéo theo thudc tinh thi cdp, tic 13 trong W (hodc chinh xdc hon trong F)
khong ton tai phu thuéc ham dang: X — z & X vé6i X+ # R va z 13 thudc tinh th cip.

c. Dang chudn Boyce-Codd (BCNF)
So' d5 quan hé W = (R, F) 12 BCNF néu trong W khong ton tai phu thuéc ham dang: X — z
véizg X va X* # R.
5. MOT SO TINH CHAT CUA CAC THUQC TiNH KHOA

Sau diy ching ta sé trinh bay mot s& cac tinh chit cda cic thudc tinh khéa, trén co s& dé cho
phép chiing ta trong mdt s& bai todn cu thé cé thé tim khéa mdt cich don gidn va khing dinh duwoc
ménh d€ da tim hét khda cia W.

B6 dé 1. Cho SDQH W = (R, F) vé1 R ld tdp cdc thudc tinh, F ld tdp phu thudc ham, néu K ld
mét khéa bdt ky cia W thi K phdt chita tdt cd cdc thudc tinh cda R ma ching khdng zudt hién trong
v€ trdi cing nhw vé phdi cda tdp F.
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Diéu két luan cda b8 dé 13 hi€n nhién theo dinh nghia cia khéa, néu K khéng chira cic thude
tinh khéng xuit hién trong tip F thi KT khong thé bing R.

Bai todn 1. Cho W = (R, F),v61 R ={A,B,C,D,E G, H},
F={PA—- B,C— DE,BD — E, AC — EG, B — G}.
Chtrng minh rang moi khéa cia W déu chtra H.

Theo BS dé 1 khi d6 ta cé ngay moi khéa cia W phdi chira thudc tinh H hay néi cich khic
K = {H, ...}, K 13 khéa bt k3.

B6 dé 2. Cho SDQH W = (R, F) vé1 R la tip cdc thudc tinh, F ld tip phu thuéc ham, néu K ld
mét khda cda W thi K phdi chita tdt cd cdc thuéc tinh cia R md cdc thudc tinh d6 ch? zudt hién J
v€ trdi cda tdp phu thuéc ham F.

Két luin cia b3 dé niy ciing hoin toan suy tir dinh nghia cda khéa.

Bai todn 2. Cho W = (R, F) véi R va F nhu trong Bai todn 1. Chirng minh rang moi khéa cda W
déu chwra 4, C.

Theo B3 dé 2 ta cé ngay két luin cda bai todn.

Két hop cd hai B8 dé 1 va 2 ta ¢ moi khéa cia W déu chita A, C, H, hay néi cich khic néu K
13 khéa cha W thi K = {4, C, H, ...}.

Bai todn 3. Chtng minh ring SDQH trong Bai toan 1 (Bai todn 2) c6 duy nhit mét khéa.

That viy theo B8 dé 1 va B& dé 2 thi moi khéa cia W déu chira cic thudce tinh {4, C, H}, thé
nhung ta lai thdy K = {4,C, H} c6 bao déng bing R. Viy K 1a khéa cda W, do tinh chit t&t cd
cac khéa déu chira K nén W chi ¢6 mot khéa duy nhat.

B8 dé 3. Cho W = (R, F) la mét SDQH, vé1 R la tdp thudc tinh, F la tdp phu thudc ham, néu
thuéc tinh A cda R chi zudt hién trong vé phdi cda tip F thi A phdi thudc tdp thit cdp Fn cda W.

Két luin nay ciing hi€n nhién’suy ra tir dinh nghia cda khéa.

Ciing xét SDQH trong Bai todn 1 ta thiy ngay ring E la thudc tinh tht cip hay néi cach khic
Pn={E,...}.

Bai todn 4. Cho SDQH W = (R, F) véi R = {4, B,C,D,E,G,H,I,L} v4 F = {A — BC, DE —
GH,G — H,H — I}. Xét xem W thudc dang chuin n3o? (dinh nghia cic dang chudn 2NF, 3NF,
4NF, BCNF,... xem trong (3], [6], [7],...).

Theo céc B8 d% 1, 2 thi moi khéa K cia W phdi chtra A, L. Hon nira moi khéa cda W déu chira
A thi céc thudc tinh B va C phdi thudc tip thi cdp Fn (vi A — BC). Tir diy ta dé dang thiy ring
W khong 1a 2NF vi ¢6 tip con thuc su cia khda kéo theo cdc phin t& thid cdp (A — BC, A4 1a tip
con thuc suw cda khéa va B, C la cic thudc tinh thid cip). Vay W ciing khéng la 3NF, BCNF, 4NF,
5NF, DK/NF va W chi la 1INF.

Bai todn 5. Cho SDPQH W = (R, F) vé6i R = {A,B,C,D,E,G,H,I,K, L} va tip phu thuéc ham,
F={A— H DE — B, AC - DE,D — I, IA — BC, AH — BC, GA — BH, GEH — BD}.
Hay xét xem W c¢6 1a 3NF khéng 7

Theo c4c B8 d8 1, 2 thi moi khéa cda W phai chira cic thudc tinh A, G, H, L. Theo B8 d& 3 ta
¢6 B 1a thudc tinh thir cip vi ¢c6 GA — BH. Viy ta dé dang suy ra rang W khong 1a 3NF vi trong
W c6 tap thuéc tinh {D, E} véi bao déng cda né khdc R nhung né lai kéo theo thuéc tinh thi cip
B. .

Nhu viy cdc B8 d& 1,72, 3 da gitp ching ta xac dinh nhanh céc so @5 quan hé thudc dang chuin
nao. Khi xét mét SDPQH W = (R, F) thudc dang chudn nao truéc tién ching ta phdi xem cic so d6
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quan hé c6 thda min cic b3 dé trén khéng? Néi chung trong rit nhiéu trudng hop cic so db quan
hé sé thda man mdt trong cic b3 dé trén.

6. KET LUAN

Trén day ching ta di xét mot s8 tinh chit ndi tai cda céc thudc tinh khéa va thudc tinh khéng
khéa cda mét so 46 quan hé. Thuc chit ndi dung cda bai vi€t ndy ching t6i muén néu mdt s8 ¥ sau
day:

1. Lam séng t4 thém cic khéi niém ndi tai cda cic khéa.

2. Xét mot s8 tinh chit quan trong cda cac thudc tinh khéa, khéng khéa.

3. Théng qua cic b3 dé ching ta bi€t duwgc cdc tinh chdt cda khéa va ddng thoi cho ta mét s8
phuong phdp tim khéa nhanh.

4. Qua cic bd dé chiing ta c6 dwgc trong rat nhigu trwong hop khing dinh dd tim hét khéa.

5. Qua céc bd dé va cic bai todn minh hoa, chiing ta thay bai viét thuc sw c6 gid tri trong cic
bai todn vé x4c dinh dang chuin cda mét so' dd quan hé.
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