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KHOA vA cAe D~NG eHuAN TRONG cAe So' DO QUAN H~

NGUYEN BA TUO'NG

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.

T6:m t.i1t. Bai bao trlnh bay m<?tso phtro'ng phap tirn kh6a cila sa d~ quan h~ va img dung cila cluing v ao
vi~c xac dinh nh irng dang chutn cila cac sa d~ quan h~.

1. MO'DAU

Nhir cluing ta da biet kh6a d6ng m9t vai tr o het sire quan trong trong cac bai toan lien quan
den so' do quan h~ (SDQH) W = (R, 0), voi R la t~p thu9c t inh, 0 la t~p cac rang bU9C dang phu
thuoc ham, phu thudc da tri ho~c phi phu thuoc ham [3-7]. Vi du khi can xet W = (R,O) thuoc
dang nao: 2NF, 3NF, BCNF, ... ? n6i chung chung ta phai biet kh6a cua W va suy ra t~p Fn cac
thuoc tinh thir cap [c ac thuoc tinh khOng kh6a). Trong [5], [6]' [7], ... cac t ac gia da xet thu~t toan
tim kh6a (xem Thuat toan 1 trong phan th uat toan tim kh6a sau day), tuy nhien thu~t tcan tren
chi cho phep cluing ta tim mdt kh6a, vi~c tim m9t kh6a khac b!ng thuat toan nay va thay d6i thu-
nr loai bo cac thuoc tinh n6i chung la khong don gian, M9t van de het strc quan trong & day Ia each
tim kh6a theo thu~t toan tren khOng cho ta kHng dinh: "da tlrn het kh6a cua W".

C~ thf hon, cluing ta xet vi du sau:
Cho SDQH W = (R, F), v6-i R = {A, B, G, D, E, G} va t~p phu thuoc ham F = {AB -+ G, D -+

EG, G -+ A, BE -+ G, BG -+ D, GG -+ BD, AGD -+ B, GE -+ AG}. Hay xet xem W th uoc dang
nao? Bai toan doi hoi chiing ta phai tim Mt kh6a cua W, ttrc chting ta phai xac dinh het cac thudc
tinh kh6a va khong kh6a. Bhg Thuat toan 1 M tim cac kh6a ta se g~p kh6 khan va lung tung vi
khong biet ta da ttrn het kh6a chira.

Trong bai nay tac gia muon trlnh bay m9t vai phuong phap M giai quyet van de neu tren m9t
each don gian trong m9t so 16-pcac so' do quan h~.

2. D!NH NGHIA KHOA

Cho SDQH W = (R, F) vo'i R Ia t~p cac thuoc tinh. F la t~p cac phu thuoc ham tren R. T4p
con K c dc thugc tinh. ctla R iiuio c qoi lo. kh.oa (toi thitu) ctla W neu K co bao aong bif.ng R vo. neu
beYt khdi K diL eM mgt phcLn tJ: thi t4p con lq.i co bao aong kiuic R. Noi each kluic K lo. kluia cda W
neu K lo. t4p be nhat co bao ilong bif.ng R.

Vi du quay lai SDQH da neu & tren W = (R, F) va R = {A, B, G, D, E, G}, F = {AB -+ G, D -+

EG, G -+ A, BE -+ G, BG -+ D, GG -+ BD, AGD -+ B, GE -+ AG}, ta d~ dang tHy r!ng cac t%p
Kl ~ {A,B}, K2 = {B,E}, K3 = {G,G}, K4 = {G,E}, K5 = {G,D}, ... 'la cac kh6a cii a W va
nhir v~y W khong c6 thuoc tinh thu- cap [thuoc tinh khong kh6a)' tat d cac thuoc tinh cua W deu
la thuoc t!!lhkhna. ..
i\C:'-~~;;~i-l~H:i-'l~ A",

!: '''';."o~,~.- ," is 3. THUAT TOAN TIM KHOA
H . ~4~ !-!tI~T~~~/:UHT~ •
1\ ;,:~:J~il!gfj~I;J6.l\:t~~a biet thu~t toan trm kh6a nhir sau:
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Input W = (R, F)
Output K la m9t khoa cu a W.
Algorithm
bl K:= R
b2 L~p lai qua trinh loai khci K phan td- A E K m a (K - A)+ = R

Viet each khac ta co

Thu~t toan 1

Begin
K:=Rj
For each A E K if (K - A)+ = R then K := K - A else K := K
Endj

Dung Thu~t toan 1 dif tim m9t khoa ciia SUQH W = (R, F) neu tren ta c6
bl [btro c 1)
K:= R = {A,B,C,D,E,G}
b2 [btro'c 2) trtroc tien ta chon thudc tinh A
Vi (K - A)+ = R nen K:= K - A = {B,C,D,E,G}, tiep den ta chon B
Vi (K - B)+ = R nen K:= K - A = {C,D,E,G}, sau day ta chon C
Vi (K - C)+ =I- R nen K:= K = {C, D, E, G}, chon tiep D
Vi (K - D)+ = R nen K:= K - D = {C, E,G}, cudi cling ta chon E
Vi (K - E)+ = R nen K := K - E = {C, G}, va d~ dang suy ra day la m9t kh6a VI khong th€

chon d€ bo't tiep du'cc nira. Vi~c thay d5i tlni' t1! loai bo cac thuoc tinh khoi K co the' cho ta cac
khoa khac nhau nhirng khOng chota ket luan ao. het khoa chsi a ? va cluing ta chira th€ biet W co
bao nhieu thudc tinh khoa va thuoc t inh thu cap.

4. cAc D~NG CHUAN CUA cAc SO' DO QUAN H~

a. Dang chua'n 2 (2NF)

Ta noi so' do quan h~ W = (R, F) la 2NF neu moi thuoc tinh thu cap phu thuoc hoan toan VaG
khoa. N6i each khac W la 2NF neu khOng co t~p con thirc sir cu a khoa keo theo thuoc t inh th ii' cap.

b. Dang chua'n 3 (3NF)

So' do quan h~ W = (R, F) la 3NF neu trong W khOng co hien tu'o ng mdt t~p con X cu a R, ma
X c6 bao dong khac R, keo theo thuoc tfnh thir cap, ttrc la trong W [hoac chinh xac ho'n trong F)
khOng ton t ai ph u thucc ham dang: X ----> x rt X voi X+ =I- R va x la thucc tinh thu cap.

c. Dang chua'n Boyce-Codd (BCNF)

SO' do quan h~W = (R, F) la BCNF neu trong W khOng ton t ai phu thuoc ham dang: X ----> x
v&i x rt X va x+ =I- R.

5. MQT s6 TiNH CHAT CUA cAc THUQC TiNH KHOA

Sau day cluing ta se trinh bay m<:>tso cac tinh chat cii a cac thuoc tinh khoa, tren CO'so do cho
phep cluing ta trong m9t so bai toan cu th€ co th€ tlm khoa m9t each do'n gian va khing dinh diro'c
m~nh de aii tim het khoa eda W.

B5 de 1. Cho SDQH W = (R, F) vO'i R La t4p c dc thuqc tinh, F La tiip phI!- thuqc ham, neu K La
mQt khoa bat ky cda W thi K phdi chsi a tat cd c dc thuQc tinh. csia R ma chung khong xuat hi~n tronq
ve trdi ciing nhv: ve phdi csia tqp F.
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Di'eu ket luan cua b5 de Ii hign nhien theo dinh nghia cua kh6a, neu K khOng chira cac thuoc
tinh khong xuat hien trong t~p F thl K+ khong thg bhg R.

Bili toan 1. Cho W = (R, F), vo'i R = {A, B, C, D, E, G, H},
F = {PA -+ B, C -+ DE, BD -+ E, AC -+ EG, B -+ G}.
Chirng minh rhg moi kh6a cu a W deu chira H.

Theo B5 de 1 khi d6 ta c6 ngay moi kh6a cu a W phai chira thuoc t inh H hay n6i each kh ac
K = {H, ... }, K Ii kh6a bat ky.

B5 de 2. Cho SDQH W = (R, F) v6'i R to, tq.p cac thu¢c iinh., F to, tq.p phI!- thu¢c ham, neu K to'
mot kh6a cJ.a W thi K phdi chsia tat cd c dc thu¢c tinh cJ.a R ma c dc thu¢c tinh a6 chi xuat hi~n d-
ve trdi cd a tq.p phI!- thu¢c ham F.

Ket lu~n cu a b5 de nay cling hoan toan suy tit dinh nghia cti a kh6a.

Bai toan 2. Cho W = (R, F) voi R va F nlnr trong Bai toan 1. Chung minh rhg moi kh6a ciia W
deu clura A, C.

Theo B5 de 2 ta c6 ngay ket luan cua bai toano

Ket hop d. hai B5 de 1 v a 2 t a c6 moi kh6a cu a W deu chiia A, C, H, hay n6i each kh ac neu K
Ill.kh6a cua W thl K = {A, C, H, ... }.

Bai t.oan 3. Chung minh rhg SDQH trong Bai toan 1 [Bai toan 2) c6 duy nhat m9t kh6a.

Th~t v~y theo B5 de 1 va B5 de 2 thl moi kh6a cua W deu chira cac thuoc tinh {A, C, H}, the
nhirng ta lai thay K = {A, C, H} c6 bao d6ng bhg R. V~y K la kh6a cu a W, do t inh chat tat d.
cac kh6a deu chira K nen W chi c6 m9t kh6a duy nhat.

B5 de 3. Cha W = (R, F) to, mot SDQH, veri R to, tq.p thu¢c tinh, F to, iiip phI!- thu¢c ham, neu
thuqc tinh A ctia R chi xuat hi~n trong ve phdi cil a tq.p F thi A phdi thu¢c tq.p tht't cap Fn cda W.

Ket luan nay cling hign nhien" suy ra tir dinh nghia cu a kh6a.

Cling xet SDQH trong Bai toan 1 ta thay ngay rhg E la thuoc tinh thir cap hay n6i each kh ac
Fn = {E, ... }.

Bili toan 4. Cho SDQH W = (R, F) v&i R = {A, B, C, D, E, G, H, t,L} va F = {A -+ BC, DE -+

GH, G -+ H, H -+ I}. Xet xem W thudc dang chuin nao? [dinh nghia cac dang chu~n 2NF, 3NF,
4NF, BCNF, ... xem trong [3], [6]' [7]' ... ).

Theo cac B5 de 1, 2 thi moi kh6a K cu a W ph ai chira A, L. Hen nira moi kh6a cua W deu clnra
A thi cac t huoc tinh B va C phai thuoc t~p t htr cap Fn (vi A -+ BC). Tir day ta de dang thay d.ng
W khOng la 2NF vi c6 t~p con thirc sir cii a kh6a keo theo cac phan tti: tlur cap (A -+ BC, A la tap
con thu'c su' cu a kh6a v a B, CIa cac thucc tinh thii cap). V~y W cling khong la 3NF, BCNF, 4NF,
5NF, DK/NF v a W chi la INF.

Bili toan 5. Cho SDQH W = (R, F) v&i R = {A, B, C, D, E, G, H, t,K, L} va t~p phu thuoc ham,
F = {A -+ H, DE -+ B, AC -+ DE, D -+ L, fA -+ BC, AH -+ BC, GA -+ BH, GEH -+ BD}.
Hay xet xem W c6 la 3NF khorig ?

Theo cac B5 de 1, 2 thi moi kh6a ciia W phai clnra cac thuoc tinh A, G, H, L. Theo B5 de 3 ta
co B la th uoc tinh thir cap vi c6 GA -+ BH. V~y ta de dang suy ra rhg W khOng la 3NF vi trong
W c6 t~p th uoc tinh {D, E} v&i bao d6ng cii a n6 khac R nhirng n6 lai keo theo thuoc tinh thti' cap
B.

Nhtr v~y cac B5 de 1,'2, 3 da giup chung ta xac dinh nhanh cac SO' do quan h~ thuoc dang chu~n
nao. Khi xet m9t SDQH W = (R, F) thuoc dang chuin nao tru'cc tien cluing ta phai xem cac SO' do
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quan h~ co thoa man cac b5 d'e tren khOng? Noi chung trong rat nhidu trtrong hop cac SeYdo quan
h~ se thoa man m9t trong cat b5 d'e tren.

6. KET LU~N

Tren day chiing ta da xet m9t so tfnh chat n9i tai cua cac thuoc tinh khoa va thudc tinh khOng
kh6a cua m9t SeYdo quan h~. Thu'c chat n9i dung cua bai viet nay clning toi muon neu m9t so y sau
day:

1. Lam sang t6 them cac khai niern n9i tai ciia cac khoa,
2. Xet m9t so tinh chat quan trong cii a cac thuoc tinh kh6a, khOng khoa.
3. ThOng qua cac b5 de cluing ta biet diroc cac tinh chat cila kh6a va dong thai cho ta m9t s5

phirong phap tun kh6a nhanh.
4. Qua cac b5 de chung ta co diro'c trong rat nhieu trirong hop khhg dinh itii tim het kh6a.
5. Qua cac b5 de va cac bai toan minh hoa, chung ta thay bai viet thirc su' co gia tri trong cac

bai toan v'e xac dinh dang chu[n ciia m9t so' do quan h~.
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