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Dinh nghia phu thuéc ham

e Gid str X va Y 13 hai tap thudc tinh cla lugc d6 quan hé R

@ Mot phu thuéc ham tir X vao Y [a mot rang budc trén cac bd cia
moi trang thai hop 1& r(R) sao cho véi hai bd bat ky t1,tr € r(R),
néu t1[X] = to[X] thi t1[Y] = t[Y]

@ Phu thudc ham tir X vao Y ducc ky hiéu 13 X — Y v6i X 13 vé trai
va Y 13 vé& phai clia phu thudc ham

e Céac cach dién dat khac: Y phu thuéc ham vao X ho3c X xac dinh
ham Y

@ Mot phu thudc ham 13 mdt tinh chat cla lugc d6 quan hé R va
khéng phai I3 tinh ch3t cla trang thai quan hé r(R)

@ M6t phu thudc ham khéng thé ducc phat hién mét cach tu ddng tur
cac trang thai r(R) ma phai x4c dinh tir ngit nghia cla lugc d6 quan
hé R
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Vi du phu thudc ham 1

Lugc d6 quan hé
MUONSACH(Sothe, MaSach, Nguoimuon, Tensach, Ngaymuon) c6 cac
phu thudéc ham:

Sothe — Nguoimuon

Masach — Tensach

Sothe, Masach — Ngaymuon
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Vi du phu thudc ham 2

Lugc @6 quan hé CONGDAN(SoCMND, Hoten, Ngaysinh, Gioitinh) cé cac
phu thudéc ham:

SoCMND — Hoten

SoCMND — Ngaysinh

SoCMND — Gioitinh
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Phu thudc ham suy dién dugc

Gia stt F 13 mét tap phu thudc ham trén lugc d6 quan hé R

M6t phu thudc ham X — Y dugc goi |a suy dién dudc tir F néu

X — Y dang trong mdi trang thai hop 1é r(R). Diéu nay cé nghia I3
khi r(R) théa man cac phu thudc ham trong F, r(R) ciing thda man
X=Y

X — Y suy dién dugc tir F dugc ky hitu 3 F = X — Y

Bao déng chia tap phu thuéc ham F, ky hiéu 13 F, dugc dinh
nghia nhu sau:

Fr=FU{XSY,FEX-Y) (1)
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Cac qui tic suy dién dbi véi cac phu thudc ham

Armstrongldua ra 6 qui tic suy dién d6i v6i phu thudc ham (1974):
QT1. (phan xa): Néu X D Y thi X = Y
QT2. (t3ng): {X = Y} EXZ — YZ?
QT3. (bdc cAu): {X = Y, Y - Z} EX = Z
QT4. (chidu): {X 5> YZ} EX > YVvaX—Z
QT5. (hop): {X > V. X = Z} =X = YZ
(tu

QT®. bic cAu): {X = Y, WY = Z} = WX — Z

IWilliam Ward Armstrong 13 nha toan hoc va khoa hoc may tinh ngudi Canada. Ong nhan bing
tién si n3m 1966 tai trudng Dai hoc British Columbia (University of British Columbia).
2pé cho tién, {X, Y} dugc viét tit 1a XY

N. H. Chau (VNU-UET) Co s8 dif liéu: Phu thudc ham https://bit.ly/3dIZGAm


https://bit.ly/3dIZGAm

Ching minh QT1, QT2

@ QTL:Neu XD Y thh X = Y
Gid st X D Y va ty, tp 1a hai bd bat ky trong r(R) thda man
t1[X] = t[X]. Khi d6, do X D Y nén t;[Y] = t:[Y]. Vay X — Y.

e QT2 {X = VY}EXZ—>YZ
Gid st X — Y nhung XZ 4 YZ. Khi dé theo dinh nghia phu thudc
ham, ton tai hai b t1, t, € r(R) sao cho:

t1[X] = &[X], (2)
t[Y] = fY], 3)
t1[XZ] = t,[XZ] (4)
nhung
u[YZ] # t[YZ) (5)
Tu (2) va (4) ta cé:
t[Z] = &[Z] (6)

Tu (3) va (6) suy ra t1[YZ] = t,[YZ] = mau thuin véi (5).
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Chimng minh QT3

QT3 {X =Y, Y= Z}EX—>Z
o Gid slrta co
X—=Y (7)
va
Y - Z (8)

Khi d6, véi hai bd t1, t € r(R) bat ky sao cho t;[X] = t[X], tur (7)
ching ta suy ra:

tu[Y] = t[Y] (9)
Tu (8) va (9) ta co:

ti[Z] = t[Z] (10)

Tu t1[X] = t2[X] va (10) chingtacé X — Z

N. H. Chau (VNU-UET) Co s8 dif liéu: Phu thudc ham https://bit.ly/3dIZGAm


https://bit.ly/3dIZGAm

Chiing minh QT4

QT4 {X 5 YZ}EX 5> YvaX > Z

e Tacd
X —=>YZ (11)

Do YZ DO Y nén theo QT1:
YZ =Y (12)

Ap dung QT3 cho (11) va (12): X — Y. Tuong tu, ta c6: X — Z.
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Ching minh QTH

QT5: {X > Y. X 5 Z} =X - YZ

o Gidstrtacd

X—=Y (13)
va
X—=Z (14)
Ap dung QT2 cho (13):
XX = YX (15)
Ap dung QT2 cho (14):
YX = YZ (16)

Ap dung QT3 cho (15), (16) va do XX = X: X — YZ.
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Chimng minh QT6

QT6: {X = Y, WY - Z} = WX — Z

o Gid sur ta cé:

X=Y (17)
va
WY — Z (18)
Ap dung QT2 cho (17):
WX — WY (19)

Ap dung QT3 cho (19): WX — Z.
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Cac qui tic suy dién d6i v6i phu thuéc ham

Amstrong d3 chiing minh ring cac quy tic suy dién QT1, QT2 va QT3 I3
ding va day du:

e Ding: cho truéc mét tap phu thudc ham F trén mét lugc dé quan hé
R, bat ky mdt phu thuéc ham nao suy dién dudc bing cach ap dung
cac quy tic tir tir QT1 dén QT3 ciing diing trong mdi trang thai
quan hé r(R) thod man cac phu thuéc ham trong F

o Day di: viéc sir dung cac quy tic tir QT1 dén QT3 I3p lai nhiéu Ian
dé suy dién cac phu thudc ham cho dén khi khéng con suy dién dugc
nita sé cho két qua 13 mét tap hop ddy di cic phu thudc ham cé thé
dugc suy dién tir F

o Céc qui tic QT1, QT2 va QT3 dugc goi |a cdc qui tic suy dién
Armstrong
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Bao déng cuta tap thudc tinh

o Gi3 st F 13 mot tap phu thudc ham trén lugc dd quan hé R va X 13
mot tap thudc tinh cda R
e Bao dong chia tap thudc tinh X duéi F, ky hiéu 13 X+ dugc dinh

nghia nhu sau:
Xt ={A, A la thuoc tinh cia R, F = X — A} (20)

@ Khi can chi rd tap phu thudc ham, ching ta ky hiéu bao déng ctia X
dusi F la XF
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Tim bao déng cua tap thudc tinh

1
2

Thuat toan 1: Tim bao déng X cla X dusi F

Vao: Lugc d6 quan hé R, tip phu thudc ham F va tip thudc tinh X
Ra: Tap thudc tinh X 13 bao déng clia X
Xt =X:
repeat
OldX* = XT;
for mdi phu thudc ham Y — Z trong F do
if XT O Y then
| TXT=X+tUuz
end
end
until OldX* = X
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Vi du bao déng clia tap thudc tinh

Lugc d6 quan hé R(MaNV, Hoten, MaDA, TenDA, Diadiem, Sogio) c6 tap
phu thudéc ham: F = {MaNV — Hoten,
MaDA — {TenDA, Diadiem},{MaNV , MaDA} — Sogio}

Diadiem

MaNV* = {MaNV, Hoten}, MaDAt = {MaDA, TenDA, Diadiem}
{MaNV, MaDA}* = {MaNV, Hoten, MaDA, TenDA, Diadiem, Sogio}
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Bao déng cuta tap thudc tinh va khéa

e Gia sl ta c6 lugc dd quan hé R(A1, Az, ..., Ap)
e Néu X = {A1, A, ..., A,} thi X xéac dinh ham cac thudc tinh con
lai, diéu ndy tuong duong véi X 13 siéu khéa
o C6 thé kiém tra mot tap thudc tinh X c6 |a khéa hay khong bing
cach:
1 Kiém tra X la siéu khéa hay khong: Xt = {A;, Ay, ..., A,}?
2 Néu c6, kiém tra X c6 13 siéu khéa téi thiéu hay khéng: C6 tdn
tai tap thudc tinh S C X sao cho ST = {A1, As, ..., Ap}?
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Vi du bao dong va khéa

Lugc d6 quan hé R(MaNV/, Hoten, MaDA, TenDA, Diadiem, Sogio)

Diadiem

{MaNV,MaDA}* = {MaNV, Hoten, MaDA, TenDA, Diadiem, Sogio},
MaNV*+ = {MaNV , Hoten}, MaDA™ = {MaDA, TenDA, Diadiem}

{MaNV, MaDA} Ia siéu khéa téi thiéu —> {MaNV, MaDA} I3 khoa
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Tim khéa clia lugc d6 quan hé

Thuat toan 2: Tim mét khéa clia lugc d6 quan hé
Vao: Lugc d6 quan hé R(A1, Az, ..., A,) va tip phu thudc ham F
Ra: M6t khéa clia lugec dd quan hé R

1 K:{Al,Ag,...,An};

2 for mdi thudc tinh A clia K do

3 | Xécdinh (K — AL ; // Thuc hién thudt toan 1
4 | if (K—A)E={ALA,.., Ay} then

5 | K=K-{A}

6 end

7 end

Thdi gian thuc hién buéc 3 phu thudc sé lugng phu thudc ham trong F
(xem vong for buéc 4-8, thuat toan 1) = c6 thé loai bd cac phu thudc
ham "du thua" trong F7
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Su tuong duong cla cac tap phu thuéc ham

o Mot tap phu thuéc ham & dugc phii bdi mét tap phu thudc
ham F hay F pha £ néu £ C F*. Diéu ndy c6 nghia la:
VX 5 YEEFEX Y
e Hai tap phu thuéc ham £ va F dudc goi la tuong duong néu
Et = F+
o Dé kiém tra F phti £ (€ € FT), v6i mdi X — Y |a phu thudc ham
trong &:
e Tinh XT dusi FVX =Y cé&
e Néu X+ D Y dlng véi tit ca cac phu thudc ham X — Y trong
£ thi F pht €

N. H. Chau (VNU-UET) Co s8 dif liéu: Phu thudc ham https://bit.ly/3dIZGAm


https://bit.ly/3dIZGAm

Vi du hai tap phu thudéc ham tuong duong

Lugc @ quan hé R(A, C,D, E, H); ky hiéu {A, E}} 12 bao déng clia tap thudc tinh
{A, E} duéi tip phu thudc ham &:

( c\ [ H
)
£={A— CD,E — AH}

e {A}Lt ={A,C,D} D> {C,D}

o {E}: = {E,AH,C,D} >
{A H} e (E}; = {E.AH,C,D):
{E}¢ > {A D} va {E}{ o {H)

F={A— C,AC = D,E — AD,E — H}
e {A}f ={A C,D} > {C}
e {A C}i={AC,D} D> {D}

—> £ tuodng duong véi F
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Tap phu thudc ham téi thiéu va pha téi thiéu

o Mot tap phu thudc ham F 1a t6i thiéu néu thod min cic diéu
kién sau:

o (V& phai téi thiéu) V& phai clia cac phu thudc ham trong F chi
c¢6 mot thudc tinh.

o (V& trai tbi thiéu) Chiing ta khong thé thay thé bat ky mét phu
thudc ham X — A trong F bang phu thudc ham Y — A, trong
dé Y 1a tap con ding clia X ma van con |3 mét tap phu thudc
ham tuong duong véi F.

o (s6 lugng phu thudc ham t6i thiéu) Chiing ta khong thé b di
bat ky phu thudéc ham ndo ra khdi F ma vin cé mét tap phu
thudc ham tuong duong véi F

o M6t phi tbi thiéu cia mét tap phu thudc ham F 13 mét tip phu
thudc ham tdi thidu G tuong duong véi F (tic 13 Gt = F1)
o Mbt tap phu thudc ham bat ky c6 thé c6 nhidu pha téi thiéu
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Tim phd téi thiéu

Thuat toan 3: Tim mét pha téi thiéu cho tap phu thudc ham
Vao: Lugc db quan hé R, tap phu thudc ham F
Ra: M&t tap phu thudc ham G |3 pha téi thiéu cia F
1 G=F;
2 Thay thé mdi phu thuéc ham X — {A;, Ay, ..., A,} trong G b3ng n phu thudc
ham X — A, X = Ay, ..., X — Ap;
3 for mdi phu thuéc ham X — A trong G do
4 for mdi thudc tinh B 13 mét phan ti cta X do
5 if (G—(X—=A)U((X—-{B})— A) la tuong duong véi G then
6 | thay thé X — A bang (X — {B}) — A & trong G;
7
8
9

end
end
end
10 for mdi phu thuéc ham X — A con lai trong G do
11 if (G—{X — A}) |a tuong duong v6i G then
12 ‘ loai bd X — A ra khdi G;
13 end
14 end
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Vi du tim pha téi thiéu

Lugc db quan hé R(A, B, C, D, E) cé tap phu thudc ham F = {A — BCDE,CD — E}:

e Gg=F

@ Tach vé phai clia cac phu thudc ham:
G={A—-B,A—- C,A— D,A— E,CD— E}

@ V& trai cia CD — E 13 téi thiéu

@ A->CA—-DEA—-CD
A—-CD,CD—-EEFA—E = A — E du thira va c6 thé loai bd khéi G =
G={A—-B,A— C,A—D,CD— E}

@ Ching ta khéng bd dugc bat ky phu thudc ham nao khéi G dé c6 mét tap phu
thudc ham tuong duong, do d6 G I3 téi thiéu
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Vi du tim pht téi thiéu

G={A—-B,A— C,A— D,CD— E}
F ={A— BCDE,CD — E} 13 phii téi thiéu cta F
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Phu thuéc ham, bao déng clia tdp phu thudc ham
Céc qui tic suy dién clia Armstrong

Bao déng chia tap thubc tinh

Tim khéa ciia lugc @6 quan hé dua vao bao déng

Tap phu thudc ham tuong duong, tip phu thudc ham téi thiéu va
pht t6i thiéu
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