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5.1. Dinh nghia

% PTH:
=  La sy biéu dién RBTVdwai hinh thire toan hoc

= Bé&o dam thong tin khong bi ton that khi phan ra
hoac két ndi gilra cac quan hé.

* Quan hé R duwogc dinh nghia trén tap thudc tinh
U={Al, A2, ..., An}.
» A,Bc Ula2tap con cua tap thudc tinh U.
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4
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>

> Néu ton tai mdt anh xa f: A — B thi néi ring A
xac dinh ham B, hay B PTH vao A.
% K}” hiéu: A — B.

L)

L)

&
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5.1. Dinh nghia (tt)

Dinh nghia hinh thwre cua PTH:
= Quanh¢ Q (A, B, C) (;(’) PTH A xac dinh B
(ky hiéu 1a A — B) néu:
= Vq,q € Q,saochoq.A=q’.A thiq.B=q’.B
Nghia la: irng voi 1 gia tri cia A thi co mot gia tri
duy nhit ciia B
A 12 vé trai ciia PTH, B 1a vé phai cia PTH
PTH A — A dwoc goi 1a PTH hién nhién.
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5.1. Dinh nghia (tt)

Vidu 1: Trong quan hé Sinhvien (Masv, Hoten,
Phai, NgSinh, Quequan, Diachi)

= (Cocac PTH sau:
Masv 2 Quequan, Diachi

*  Masv, Hoten = Ngsinh, Quequan
= Khong c6 cac PTH sau:
Hoten = Ngsinh, Quequan
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5.1. Dinh nghia (tt)

Vi dy 2: Trong QuanH¢ CHITIET_HD (So-héa-
don, Ma-hang, So-lwgng, Pon-gia, Tri-gia)
= (Cocac PTH sau:
« fl: S6-héa-don, Ma-hang — So-luong

« f2: S6-héa-don, Ma-hang — Pon-gia.
« f3: S6-hda-don, Ma-hang — Tri-gia.
« f4: S6-lugng, Pon-gia — Tri-gia.
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5.2. Biéu dién PTH bing do thi

PTH co thé biéu dién bang do thi c6 huwdéng:
< Céc nuat trong do thij chia thanh 2 loai:
« Nt thudc tinh: biéu dién bang tén thudc tinh
«  Nut PTH: biéu dién bang hinh tron c6 so thtr tu ciia
PTH.
Cac cung trong do thi ciing co 2 loai:
< Cung dén PTH: xuit phat tir cic thudc tinh & vé trai
cua cac PTH

< Cung roi PTH: huéng dén cac thudc tinh & vé phai
cua cac PTH
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R (A9 B’ C, D, E’ H)
F={AB—>C, CD—E, EC>A, CD—>H, H->B}
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R (A9 B) C) D’ E’ G)
F={A—>C; B>DE; AB>G; A—>ED; D>E}
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Cho lwge do quan hé R véi tap thudc tinh U va
tap cac PTH F.

X—>YlalPTH; X,)Y c U.

Ta néi rang X — Y dugc suy dién ldgic tir F néu
Vr €R, néu r thoa tat ca cac PTH trong F thir
cing thoaX > Y

Ky hidula: F =X > Y.
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5.3. Suy dién logic cac PTH

Vi du:
VoiF={X->Y,X>Z,Y>T}
Thitacocac PTH: X > YZ vaX—>T.
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Nim 1974, Amstrong da dwa ra hé tién dé (goi la

hé luit din Amstrong) : Cho lwgc d6 quan hé Q

voi tap thuoc tinh U. X, Y, Z, W c U. PTH cé cac
tinh chat co bén sau:

- Al: Tinh phan xa:
NeuYcXthiX—>Y

: A2,: Tinh tang trudng:
Neu X > Y thiXZ > YZ (Zc U)

= A3: Tinh bic cau:
NeuX—>YvaY—>ZthiX—>Z
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5.4. H¢ tién dé Amstrong

Vidu 1:
Cho F={AB 2> C,C 2A }. CMR: BC > ABC

Taco: (1)CD>A (gia thiét)
(2) BC 2> AB (tang trudng 1)
(3)AB > C  (gia thiét)
(4) AB 2 ABC (tang trudng 3)
(5) BC 2> ABC (bac cau 2 & 4)
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5.4. H¢ tién dé Amstrong

Vidu 2:
1/ChoF={A 2> B,BC 2D }.
CMR: AC - BCD

2/Cho F= {A > BC, AC 5D }.
CMR: AC = BCD
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5.4. H¢ tién dé Amstrong

Cac tinh chat bo sung:
= A4: Luit gia bac cau:
NéuX>YvaYZ > WthiXZ > W
= AS5: Luat hop:
NéeuX>YvaX—>ZthiX—> YZ
= A6: Luat tach:
NeuX > YZthiX>YvaX—>7Z
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F={AB—C, B—>D, CD->E, CE->GH, G—>A }.

Ta co: (1) AB—>C (cho trudce)
(2) AB>AB (phan xa)
(3) AB—B (luat tach)
(4) B->D (cho trudc)
(5) AB—D (bac cau 3 & 4)
(6) AB—>CD (hop1 &5)
(7) CD—E (cho trudc)
(8) AB5E (bac cau 6 & 7)
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5.4. H¢ tién dé Amstrong

Vi du: Cho R(A,B,C.D.E,G,H.LJ).
F = {AB—>E, AG—J, BE—I, E—>G, GI->H }

CMR: AB—->GH 1) AB>E  (cho trudc — f1)
2) AB—>AB (phanxa)

3) AB—>B (tach)

4) AB—BE (hopcual & 3)

5) BE-I (cho trude - 13)
6) AB—I (bic cau 4 & 5)

7) E->G (cho trude - 4)
Loi giai 8) AB5G  (bicciul &7)

9) AB—GI  (hop 6 & 8)

10) GI->H (cho trudce - 15)
11) AB>H  (bac cau 9 & 10)
12) AB>GH (hop 8 & 11)
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5.5. Bao dong (Closure)

Goi F* 1a bao dong (Closure) cua F, tirc 1a tap
cac PTH dwoc suy dién légic tir F.

Néu F = F* thi ta n6i F 13 ho day di (full family)
cua cac PTH.
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5.5. Bao dong (Closure)

Bai toan thanh vién (MemberShip):
Kiém tra PTH X > Y ¢6 dwoc suy dién 1ogic tir F
khong? (tecla X > Y e F ?)

=  Day la mdt bai toan kho giai.

= Poi hoi phai c6 mot hé luat dan dé suy dién 16gic
cac PTH.
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F={AE—>C,CG—>A,BD—>G,GA —>E}

CMR: BDC - Q* € F* (Q* = ABCDEG)
Ta co: (1) BDC—BDC (phan xa)

(2) BD—G (gia thiét £3)

(3) CG—oA (gia thiét £2)

(4) BDC—A (gia bac cau 2,3)
(5) BDC—>GA (hop 2 & 4)

(6) BDC—E (bac cau 5 & f4)
(7) BDC—Q* (hop 1,2,4,6)
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5.6. Bao dong cua tap thudc tinh

Dinh nghia:
= Bao déng cua tap thudc tinh X dbi véi tap cac PTH
F (ky hiéu: X*;. ) 1a tap tat ca cac thudc tinh A c6
thé suy dan tir X nho tap bao dong cua F (F*)
= X'p={A|X>AecF}
Nhan xét:
1) X X%
2) X>AeFFeoAcX:
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5.6. Bao dong cua tap thugc tinh

Thuit toan Tim bao dong cua tap thudc tinh

= Input: Tap U hitu han cac thudc tinh & tap cac
PTHF tréen U & X < U.

= Output: X'
- Phuong phéap: Tinh lién tiép X, X;, X,, ... theo
quy tac nhu sau:
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5.6. Bao dong cua tap thudc tinh

Thuat toan Tim bao dong cua tap thudc tinh

Buodc 1. X, =X

Buéc2. X, =X, UAsaocho3d (Y >Z)eF,

maAeZvayY € X,
Buéc 3. Cho dén khi X,,, = X,

(ViX=X,c X, cX,<...c U, maU httu han
cho nén s& ton tai 1 chi s6 i nao d6 ma X,,, = X,

> Khi d6 X=X,
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5.6. Bao dong cua tap thugc tinh

Tim bao dong cua tap thugc tinh — Vidu 1
Cho R(U) véi U=ABCDEG

F={AB-> C,C—> A,BC > D,ACD - B,
D 2 EG,BE 2 C,CG -2 BD, CE 2 AG}
Tinh X* , voi:

X=D

X=BD
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5.6. Bao dong cua tap thudc tinh

Tim bao dong cua tap thugc tinh — Vidu 1

X; Tap PTH Xi+1
X=D D =2 EG DEG
X,=DEG D =2 EG DEG
X,=DEG
- D*=DEG
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5.6. Bao dong cua tap thugc tinh

X; Tap PTH Xii1
X,=BD D - EG BDEG
X,=BDEG D - EG,BE > C BCDEG
X,=BCDEG |C=> A,BC~=> D, ABCDEG

D 2 EG, BE > C,

CG - BD, CE 2 AG
X,= ABCDEG |Tatca ABCDEG
X,= ABCDEG

- BD* = ABCDEG
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5.6. Bao dong cua tap thudc tinh

Tim bao dong cua tap thugc tinh — Vi du 2
Cho R(u) voi u=ABCDEGH

F={B-> A,DA->CE,D->H,GH > C,
AC>D}

Tinh X* , voi:

X=BD

X=AC
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Dinh nghia:

= R laluge do quan h¢ dinh nghia trén tap cac
thugc tinh U= { A, A,, ..., A, }

= TapcacPTHF={f, £, ..., } xac dinh trén R.
= K c U lakhéda ciaa R néu théa mén hai diéu kién
sau day:

1) K— U. (K la siéu khoa )
) I K c KmaK — U.
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Bai Toan Tim Kkhoa:

= X4c dinh tit ca cac khoa cua 1 luge dod quan hg.

= Bai toan nay duoc giai quyét qua 2 giai doan:

1. Giai doan I: Xay dung tap S chira tat ca cac siéu
khoa cua R

2.  Giai doan 2. Xéy dung tap K chira tat ca cac khoa
cua R tur tap S béng cécqh loai bo khoi S nhitng
si€éu khoa khong toi thiu.
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5.7. Khoa — Thuat toan tim khoa

Bai Toan Tim khoa:

%  PEé xac dinh tat ca cac siéu khoa cua 1 luoc dd
quan h¢ R, ta 1an luot xét (2°-1) tap hop con cua
R": X, X, ...

% Néu 1 tap con X, clia R* ¢6 bao dong bang ding
R thi tdp con X, chinh Ia 1 si€u khoa.

% Néu R chi c6 1 siéu khoa S thi siéu khoa do ciing
la khoa cua Iuge d6 quan hé R
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5.7. Khoa — Thuat toan tim khoa

Bai Toan Tim khoa:
¢  Trong truong hop R ¢6 nhiéu hon 1 siéu khoa
(hiru han), dé xac dinh tat ca cac khoa chi dinh,
ta so sanh 1 cép si€u khoa S; va S.. Néu S; c S,,
ta loai S; va gitr lai S;.

% Lan luot so sanh ting cip siéu khoa dé loai bo
tap 1on, cudi cung thu dugc tap cac khoa chi dinh
cua R.

-> Thuét toan khong Kha thi khi n 16n
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5.7. Khoa — Thuat toan tim khoa

Bai Toan Tim khéa — Thuét toan cai tién:
Chiing ta sé cdi tién thudt todn dwa trén viéc phan
loai tdp thudc tinh R*
LA gg)i 1a thudc t’inh nguoén néu A khong xuat hién
¢ ve€ phai cua bat ky PTH khong hién nhién nao
cua F.
Tép cac thudc tinh nguon ky hiéu 1a N
% A goi la thugc tinh dich néu A khong phai thudc
tinh nguén va A lghéng xuat hién ¢ ve€ trai cua bat
ky PTH khong hién nhién nao cua F.
% Tap cac thudc tinh dich ky hi¢u 1a D.

&(
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5.7. Khoa — Thuat toan tim khoa

Bai Toan Tim khéa — Thuit toan cai tién:

= Tép hop cac thudc tinh khong phai ngudn va
khong phai dich goi 1a tap trung gian. Ky hi¢u la L

= Cactap hop N, D, L ro1 nhau tiung doi mot va
NuDuUL=R"

Nhan xét

- NéuK 133{ khoa cua R thi K chl'ra tat ca cac thude
tinh nguon va khong chira bat ky thugc tinh dich
nao.
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5.7. Khoa — Thuat toan tim khoa

Thuit toan cii tién:
B1: X4y dung 2" tap con ciia L: L, L,, ... bing
phuong phap duwong chay nhi phan.

B2: Xay dung tap K chira cac siéu khoa
= K=
= V L, X,=NUL,
= Tinh X;";. Néu X,y =R*thi K=K U X,

B3: Loai b6 dan cac siéu khéa lén
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5.7. Khoa — Thuat toan tim khoa

Vi du:

Cho R(ABCDEG) véi tap PTH

F={AE> C,CG2> A,BD> G,GA2> E}

Xac dinh tit ca cac khoa ciia R

Ta co:
N={B,D}
D=Y

L={A,CE,G}
XAy dung tap thudc tinh L, bing PP dwong chay

nhi phan.
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5.7. Khoa — Thuat toan tim khoa

ACEG L, X;=NUL,
0000 BD BDG
0001 G BDG BDG
0010 E BDE BDEG
0011 EG BDEG BDEG
0100 C BDC BDCGAE =R*
0101 CG BDCG
0110 CE BDCE
0111 CEG BDCEG
1000 A BDA BDAGEC =R*
1001 AG BDAG
1010 AE BDAE
1011 AEG BDAEG
1100 AC BDAC
1101 ACG BDACG
1110 ACE BDACE
1111 ACEG BDACEG
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5.7. Khoa — Thuat toan tim khoa

Vi du:
- Co 2 siéu khoa: BDC, BDA
- Co6 2 khéa: BDC, BDA
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5.7. Khoa — Thuat toan tim khoa

Vi du:
Cho R(ABCDEG) véi tap PTH
F={EC-> B,AB > C,EB 2> D,
BG 2> A, AE 2 G}
Xac dinh tat ca cac khoa ciia R
Ta co:
N={E}
D={D}
L={A,B,C,G}
- XAy dung tap thudc tinh L, bing PP duong
chay nhi phan.
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5.7. Khoa — Thuat toan tim khoa

ABCG L, Xi'r
0000 E E
0001 G EG EG
0010 C EC ECBD
0011 CG ECG ECGBDA=R"
0100 B EB EBD
0101 BG EBG EBGDAC =R*
0110 BC EBC EBCD
0111 BCG EBCG
1000 A EA EAG
1001 AG EAG EAG
1010 AC EAC EACBDG =R*
1011 ACG EACG
1100 AB EAB EABCDG =R*
1101 ABG EABG
1110 ABC EABC
1111 ABCG EABCG
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5.7. Khoa — Thuat toan tim khoa

Vi du:

> Cé 4 siéu khéa: ECG, EBG, EAC, EAB
= Cé6 4 khéa: ECG, EBG, EAC, EAB
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5.8. Phu t6i thiéu

PTH twong duwong
= GoiFvaGla cécltélp PTH. Ta néi rang F va G
la trong duwong néu F*= G™.
= NéuF va G tuong duong, d6i khi con noi
F phu G (hay G phu F).
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5.8. Phu t6i thiéu

Phii tdi thiéu: Goi F 1a tbi thiéu néu
= MBJi vé phai ciia 1 PTH e F chi ¢6 1 thudc tinh
=  Khong ton tai | PTH X 2 A thudc F, ma
Fr=F-{X>A)
= Khong ton tai | PTH X > A thudc F, va 1 tap con
Z cua X ma

Fr=(F-{X>AlU{ZD>A)
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5.8. Phu t6i thiéu

Vi du
ChoF={AB-> C,C> A,BC > D, ACD =B,
D>E,D->G,BE->C,CG>B,CG>D,
CE>A,CE>G}
Tim Phii toi thiéu ?

Ta co:
CE-> Aladuthira(viC> A)
CG =B la du thira (vi CG 2 D, C > A va ACD > B)
ACD - B thay bing CD > BviC > A
=PTT={AB > C,C> A, BC 2 D, CD =B,

D>ED->GBE->C,CG>D,CE>G}
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5.8. Phu t6i thiéu

Vi du
ChoF={AB > C,C> A,BC 2 D, ACD 2B,

D->E, D> G,BE > C,CG > B, CG > D,
CE> A,CE> G}

Tim Phu t6i thiéu ?

Loaibo CE > A, CG 2> D va ACD - Bsé co
tap toi thiéu:

=PTT={AB-> C,C>A,BC>D,D>E,
D> G,BE>C,CG~>B,CE~> G}
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