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Dinh nghia bao dong cua tap thudc tinh

o Gia sir F 13 mot tap phu thudc ham trén lusc d6 quan hé
R(A1, Az, ..., Ap) va X C {Aq, Ay, ..., A, } 13 mOt tép thudc tinh
cla R

e Bao déng cia tap thudc tinh X dudi F, ky hiéu [a X* duocc
dinh nghia nhu sau:

Xt ={A Alathudc tinh clia R, F =X — A} (1)

@ Khi can chi rd tap phu thudc ham, chiing ta ky hiéu bao déng
cla X dusi F la Xi
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Tim bao déng cda tap thudc tinh

Thuat toan 1: Thuit toan tim bao déng X clia X duéi F

Vao: Ludc d6 quan hé R, tap phu thudc ham F va tap thudc tinh X
Ra: Tap thudc tinh X 13 bao déng cia X

1 Xt =X,

2 repeat

3 OldX* = XT;

4 for mdi phu thudc ham Y — Z trong F do

5 if X* D Y then

6 | XT=XTuz
7 end
8

9

end
until OldXt = X*;
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Lugc do quan hé va cac phu thudéc ham

Lugc dd quan hé R(Ay, Az, As, Ay, As, Ag) c6 tap phu thudc ham:
F ={{A1, A} = {As, A4, A5, As}, As — Az, As — A1}
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Chuong trinh cai dat thuat toan tim bao dong

$ ./introdb closure vidu 1 0 A6 # Chi in két qud

Tap thudc tinh cla ’vidu’ = {Al, A2, A3, A4, A5, A6}

Tap thudéc tinh X = {A6}

Tap phu thudc ham = {A1, A2}->{A3, A4, A5, A6}; {A4}->{A2}; {A6}->{A1}
Bao déng X+ = {A6, A1}

$ ./introdb closure vidu 1 1 A6 # In cac budc thuc hién

Tap thudc tinh cla ’vidu’ = {Al, A2, A3, A4, A5, A6}

Tép thudéc tinh X = {A6}

Tép phu thuéc ham = {A1, A2}->{A3, A4, A5, A6}; {A4}->{A2}; {A6}->{A1}
Kh8i d6ng thuit toan tinh bao déng. Tdp thudéc tinh X = {A6}

X+ = {A6}
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Chuong trinh cai dat thuat toan tim bao dong

Lap 1:
oldX+ = {A6}
X+ = {A6}
Lap 1.1:
X+ = {A6}
Y->Z = {A1, A2}->{A3, A4, A5, A6}
X+ khdéng chta Y.
Lap 1.2:
X+ = {A6}
Y->Z = {A4}->{A2}
X+ khong chita Y.
Lap 1.3:
X+ = {A6}
Y->z = {A6}->{A1}
X+ chita Y, do d6 X+ = X+ hop Z. Gia tri mdi cda X+ = {A6, A1}
X+ I= o0ldX+, tiép tuc.
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Chuong trinh cai dat thuat toan tim bao dong

Lap 2:
oldX+ = {A6, A1}
X+ = {A6, A1}
Lip 2.1:
X+ = {A6, A1}
Y->Z = {A1, A2}->{A3, A4, A5, A6}
X+ khdong chita Y.
Lap 2.2:
X+ = {A6, A1}
Y->Z = {A4}->{A2}
X+ khoéng chita Y.
Lap 2.3:
X+ = {A6, A1}
Y->2 = {A6}->{A1}
X+ chita Y, do d6 X+ = X+ hop Z. Gia tri mdi cda X+ = {A6, A1}
X+ == oldX+, diung thuédt toan.
Bao déng X+ = {A6, A1}
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Ung dung 1: Kiém tra qui tic suy dién

@ Qui tic suy dién F |= {A2, As} — As diing hay sai?
@ Ta can kiém tra {A2, Ag} & c6 chla As hay khong?
@ Thuc hién thuat todn tinh bao déng:
$ ./introdb closure vidu 1 0 A2 A6
Tép thudc tinh cla ’vidu’ = {Al, A2, A3, A4, A5, A6}
Tap thudc tinh X = {A2, A6}
Tap phu thudc ham = {A1, A2}->{A3, A4, A5, A6}; {A4}->{A2}; {A6}->{A1)
Bao déng X+ = {A2, A6, Al, A3, A4, A5}

@ {A;, As}T chira As, vay qui tic suy dién ding
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Ung dung 1: Kiém tra qui tic suy dién

@ Qui tic suy dién F |= As — As ding hay sai?
@ Ta can kiém tra {As} c6 chira As hay khong?
@ Thuc hién thuat todn tinh bao déng:
$ ./introdb closure vidu 1 0 A6
Tép thudc tinh cla ’vidu’ = {Al, A2, A3, A4, A5, A6}
Tap thudc tinh X = {A6}
Tap phu thudc ham = {A1, A2}->{A3, A4, A5, A6}; {A4}->{A2}; {A6}->{A1)
Bao déng X+ = {A6, A1}

@ {As}E khong chita As, vay qui tic suy dién sai
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Ung dung 2: Kiém tra tap thudc tinh 13 siéu khéa

@ {A, As} cb la siéu khéa khéng?

$ ./introdb closure vidu 1 0 A2 A6

Tap thudc tinh cla ’vidu’ = {Al, A2, A3, A4, A5, A6}

Tap thudc tinh X = {A2, A6}

Tap phu thudc ham = {A1, A2}->{A3, A4, A5, A6}; {A4}->{A2}; {A6}->{A1)
Bao déng X+ = {A2, A6, Al, A3, A4, A5}

] {Az,Aﬁ}_J;_— = {Al,Az,A3,A4,A5,A6} do dé {Az,Aﬁ} la siéu khéa
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Ung dung 2: Kiém tra tap thudc tinh 13 khéa

@ {Az, As} la siéu khéa; {Az, As} c6 la khéa khéng?
@ Tim {Aa};—:

$ ./introdb closure vidu 1 0 A6

Tdp thudc tinh cla ’vidu’ = {Al, A2, A3, A4, A5, A6}

Tap thudc tinh X = {A6}

Tap phu thudc ham = {A1, A2}->{A3, A4, A5, A6}; {A4}->{A2}; {A6}->{A1]
Bao déng X+ = {A6, A1}

@ Tim {Az};—

$ ./introdb closure vidu 1 0 A2

Tdp thudc tinh cla ’vidu’ = {Al, A2, A3, A4, A5, A6}

Tap thudc tinh X = {A2}

Tap phu thudc ham = {A1, A2}->{A3, A4, A5, A6}; {A4}->{A2}; {A6}->{A1]
Bao déng X+ = {A2}

o {Az}}r_— va {AG}; déu 13 tép con thl.IC su cla {Al,Az,A3,A4,A5,A5}, do dé
{As, As} la siéu khéa téi thiéu — 13 khéa
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Ung dung 3: Tim khéa cla lugc dd quan hé

@ Thuc hién thuat toan tim mot khéa:

Lan l1ap Tap thudc tinh Bao déng
1 Al, A2, A3, A4, A5, A6 Al, A2, A3, A4, A5, A6
2 A2, A3, A4, A5, A6 A2, A3, A4, A5, A6, Al
3 A3, A4, A5, A6 A3, A4, A5, Ao, A2, Al
4 A4, A5, A6 A4, A5, A6, A2, Al, A3
5 A5, A6 A5, A6, Al
6 A4, A6 A4, A6, A2, Al, A3, A5
7 A4 Ad, A2

e Khoda tim dugc: {As, Ag}

N. H. Chau (VNU-UET)
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