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Tach luoc dd quan hé & tinh khéng ddy da cta dang chuin

o Chudn héa: Tach lugc dd quan hé R = {Ay, Az, ..., A,} thanh tap cac
lugc d6 quan hé D = {Ry, Ry, ..., Rm}. D dugc goi 1a mét phép tach
cia R

e Ching ta phai ddm bao rang mdi thudc tinh A; clia R phai xuat hién
it nhit trong mét lugc dé quan hé R;

e Diéu kién bao toan thudc tinh: Vi =1, n, 3j sao cho A; 13 mét thudc
tinh cla R;
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Tach luoc dd quan hé & tinh khéng ddy da cta dang chuin

@ Xét hai lugc d6 quan hé:
o NV_DD(Ten, DDDA)
o NV_DA1(MaNV, MaDA, Sogio, TenDA, DDDA)
e M3c du NV_DD I3 lugc dd quan hé & dang chuidn BCNF, nhung khi
ndi tu nhién NV_DD véi NV_DAL, chiing ta van thu dudc cac bd
gid: Ngit nghia cia NV_DD khong rd rang
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Phép tach va su bao toan phu thudc

@ Cho trudc tap phu thudc ham F trén R va phép tach
D={Ri,Rz,..., Rm}

@ Phép chiéu cla F trén R;,i = 1, m, ky hiéu 1a 7g.(F), 1a mét tap cic
phu thudc hdm X — Y trong F T sao cho cac thudc tinh trong
X UY déu cé trong R;

@ Ta néi rang phép tich D bao toan phu thudc d6i véi F néu:

{WRI(]:)UWRQ(.P)U...U?TRm(.F)}+:f+ (1)

Ludn luén tim duoc mét phép tich b3o toan phu thuéc D dbi véi tip phu
thuéc ham F sao cho mébi quan hé R; € D la 3NF.
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Thuat toan tim mot phép tach bao toan phu thudc

Thuat toan 1: Tim mét phép tach bdo toan phu thudc

Vao: Lugc d6 quan hé R, tap phu thuéc ham F
Ra: Phép tach D bao toan phu thudc déi véi F
1 Tim ph0 tbi thiéu G clia F (thudt toan 3);
2 for mdi vé trai X clia cac phu thudc ham c6 dang X — A;,i =1,k do
3 ‘ Tao mét luge db trong D véi cac thudc tinh {X, A1, Ay, ..., Ax};
4 end
5 D3t cac thudc tinh con lai (nhitng thudc tinh chua dugc dat vao
quan hé nao) vao mét quan hé don dé dam bao tinh chat bao toan
thudc tinh;
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Vi du tim phép tach bdo toan phu thudc

e Lugc db6 quan hé R(A, B, C, D) cé tap phu thudéc ham
F ={A— BCD,BC — DA,D — B}. Lugc d6 nay cé hai khéa du
tuyén 13 A va BC.

o Ap dung thut toan 3 (tim phi téi thiéu ctia tap phu thudc ham),
ching ta tim duoc pha t6i thiéu cha F Ia:
G={A—-C,A— D,BC— D,BC— A D — B}

o Ap dung thuit toan 4, chiing ta c6 phép tach b3o toan phu thudc:
D={Ri(A C,D),R:B,C,D,A), R5(D, B)}

o Ri, Ry, Ry ddu 13 3NF
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Phép tach va tinh chat két ndi khéng mat mat

@ Cho truéc lugc d6 quan hé R(A1, Az, ..., A,), tap phu thudéc ham F
trén R va phép tich D = {Ry, Ra, ..., Rm}

@ D c6 tinh chit néi khong mit mét (khdng phu thém) ddi véi F néu
v6i mbi trang thai quan hé r(R) thda min F thi

TR (r) * Ry (r) * ...x R, (r) =r (2)

trong d6 * 13 phép nbi tu nhién

e Nghia ciia tir mat mat & day 13 mat mat thong tin chir khéng phai
mat cac bo gia tri. Vi vAy, véi tinh chit ndy ta nén goi chinh xac hon
13 tinh chat ndi khong phu thém
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Thujt toan kiém tra tinh chit néi khdng mat mat

Thuat toan 2: Thuit toan kiém tra tinh chit ndi khéng mat mat

Vao: Lugc @6 R(A1, Az, ..., Ap), tap phu thuéc ham F, phép tach D = {Ri, Rz, ..., Rm}
Ra: True néu D cé tinh chat ndi khong mat mat, False néu ngudc lai
1 Tao mét ma trdn S c6 m hang, n cét;
2 D3t S(i,j) = a; néu A; thudc vé R; va S(i,j) = b; néu ngugc lai, trong d6 aj, bj 13 cac
ky hiéu khac nhau;
s L3p lai tir dong 4 d&n 14 cho dén khi S khéng thay déi:
4 for moi phu thuéc ham X — Y trong F do

5 for moi hang h trong S c6 cling ky hiéu & cac cbt ¢ lng véi cic thudc tinh trong X
do

6 Goi d la cac cot clia S ing véi cac thudc tinh trong Y;

7 if ton tai hang h chita ky hiéu ax & cac cot d then

8 Gén gia tri ax cho cac cbt d cla cac hang h khac;

9 end

10 else

1 ‘ Chon bj; & cac cbt d cha mét hang h va gan cho cbt d & cac hang h khac;

12 end

13 end

1 end

15 Néu cé mét hang ctia S chi chita cac gia tri a return True, ngudc lai return False;
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Vi du kiém tra néi khéng mat mét 1

Ta c6 lugc d6 quan hé R(MaNV, TenNV, MaDA, TenDA, DDDA, Sogio),
phép tach D = {Ry(TenNV, DDDA),
Ro(MaNV, MaDA, Sogio, TenDA, DDDA)} va tap phu thudc ham
F ={MaNV — TenNV,MaDA — {TenDA, DDDA},
{MaNV MaDA} — Sogio}
@ Ma trén khdi tao:

MaNV  TenNV MaDA TenDA DDDA Sogio
Ri b1 ao b1z b1 as b6
Ry a1 b> a3 a as ag

o Thut toan khéng 1am thay d6i ma tran nén dirng ngay tir 1an I3p dau
tién

@ Khéng c6 hang nao clia ma tran chira toan ky tu a, do dé phép tach
|a mat mat
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Vi du kiém tra tinh chat ndi khéng mat mét 2

Ta c6 lugc d6 quan hé R(MaNV, TenNV, MaDA, TenDA, DDDA, Sogio),
phép tach D = {Ry(MaNV, TenNV'), Ry(MaDA, TenDA, DDDA),
R3(MaNV, MaDA, Sogio)} va tap phu thudéc ham
F ={MaNV — TenNV,
MaDA — {TenDA, DDDA}, {MaNV, MaDA} — Sogio}

@ Ma tran khdi tao:

MaNV TenNV MaDA TenDA DDDA Sogio

R a1 a b1z bis bis bie
Ry b by a3 as as bog
Rs a1 b3 a3 b3s bss a6
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Vi du kiém tra tinh chat ndi khéng mat mét 2

e Ma tran sau khi 4p dung 1an 13p 1 (v&i phu thudc ham
MaNV — TenNV)

MaNV TenNV MaDA TenDA DDDA Sogio
Ri  a a b3 b4 b1s b1e
Ry bx boo a3 ay as bae
Rs a1 byar a3 b34 bss ap

@ Ma tran sau khi 4p dung 1an 13p 2 (v&i phu thudc ham
MaDA — {TenDA, DDDA})

MaNV  TenNV MaDA TenDA DDDA Sogio
Ri a a b13 b14 b1s b6
Ry b ba> a3 ay as bas
R3 =i an as \534\34 \535\35 de

@ Sau lan I3p 2, hang 3 clia ma tran chita toan cac gia tri a, do d6

phép tach 13 khdng mat mat
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Tinh chat cla cac phép tach thda man ndi khdng mat mat

Tinh chat
Mét phép tich D = {Ry, Ry} clia lugc dé quan hé R c6 tinh chat néi
khéng mat mat dbi véi mét tap phu thuéc ham F trén R khi va chi khi
@ Hoac (R1 N Rz) — (Rl = Rg) e Ft
e Hoac (Rl N R2) — (R2 = Rl) e Ft

Néu mét phép tich D = {Ry, Ry, ..., R} ctia lugc d6 quan hé R cd tinh
chat néi khéng mat mat déi véi mét tap phu thuéc ham F trén R va néu
mét phép tich D1 = {Qq, Q2, ..., Qc} cha R; c6 tinh chat nbi khéng mat
mat déi véi wg,(F) thi phép tach

Dy = {Rl, Ro,....Ri_1, @1, Qo, ..., Q, Riv1, .-y Rm} clia R ¢6 tinh chat ndi
khéng mat mat déi véi F
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Tach luoc d6 thanh BCNF véi tinh chit ndi khong mat mat

Thuat toan 3: Tach quan hé thanh cic quan hé BCNF véi tinh chat
n6i khéng mat mat

Vao: Lugc d6 quan hé R va tip phu thudéc ham F
Ra: Phép tach D chira cac lugc dd BCNF véi tinh chat néi khdong méat
méat
1 it D =R,
2 for mdi lusc dd quan hé Q khéng 13 BCNF trong D do
3 Tim phu thudéc ham X — Y trong Q vi pham BCNF;

4 Thay thé Q béi hai lugc d6 quan hé méi la Q — Y va X U Y;
5 end

D& thuc hién budc 3 ching ta st dung dinh nghia BCNF tdng quat: Véi
mdi phu thuéc ham X — Y, néu X khong 1 siéu khéa vad XT khong chira
tat cd cac thudc tinh trong Q thi X — Y vi pham BCNF.
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Vi du

Xét lugc d6 quan hé R(A, B, C, D, E, F) cé tap phu thuéc ham
F ={A— BCDEF, BC — ADEF,B — F,D — E,D — B}: R c6 hai
khéa du tuyén 13 A va BC
@ Ta c6 B — F vi pham BCNF do B khéng la siéu khéa, do d6 R dugc
tach thanh:
o Ri(B, F) véi phu thudéc ham B — F
o Ry(A, B, C,D,E) véi cic phu thudc ham A — BCDE, BC — ADE,
D—ED—B
@ Do D — E vi pham BCNF (D khéng |a siéu khéa), R, dugc tach
thanh:
e Ry (D, E) v&i phu thuéc ham D — E
o Rx(A, B, C,D) véi cc phu thudc ham A — BCD, BC — AD,D — B
© Do D — B vi pham BCNF (D khéng phai la siéu khéa) nén Ry, dugc
tach thanh:
o Ry1(D, B) véi phu thuéc ham D — B
o Ryn(A, B, D) véi phu thudc ham A — BD (BC — AD bi mAt)
Vay ta c6 phép tach D = {Rl, R>1, Roo1, R222}2 cé tinh chat ndi khong
mat théng tin nhung khong bao toan phu thudc
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Thujt toan tng hop quan hé

Thuat toan 4: Téng hop quan hé véi tinh chit b3o toan phu thubc va
nbi khong mat mat

Vao: Lugc d6 quan hé R va tip phu thudéc ham F
Ra: Phép tach D chira cic lugc d6 3NF véi tinh chat ndi khong mat
mat va bdo toan phu thudc
Tim pht ti thiéu G cia F;
for mdi vé trai clia mot phu thudc ham trong G do
Tao mét lugc @6 quan hé S(X, Ay, ..., Ax) trong D véi
X — A;,i =1, k 13 cac phu thudc ham trong G;

end

if khong c6 lusc dd quan hé nao trong D chita mot khda clia R then

Tim mot khéa K cla R;

Tao thém mét lusc d6 quan hé T trong D chita tat c3 cac thudc
tinh clda K;

end
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Vi du téng hop quan hé: thiét ké 1

Ta c6 lugc d6 quan hé R(P, C, L, A) va tap phu thudc ham
F={P = LCALC— AP,A— C}
o Phui t6i thiéu ctia F: G ={P — LC,LC — AP,A — C}
o Céch téng hop 1 (trudc khi x6a di cac luge dd quan hé du thira):
Ri(P,L,C),Ra(L,C, A, P),Rs(A, C)
@ Ry va Rz |a du thira
e Do d6 két qua téng hap la Ry(L, C, A, P)

N. H. Chau (VNU-UET) Co s& dif lieu: Cac thuat toan thiét ké lugc d6 CSDL quan hé



Vi du téng hop quan hé: thiét ké 2

Ta vAn xét lugc d6 quan hé R(P, C, L, A) va tip phu thudc ham
F={P— LCALC— AP,A— C}
o Phi téi thiéu clia F: G = {P — LA, LC — P,A— C}
o Céch téng hop 2 (truéc khi x6a di cac luge dd quan hé du thira):
S1(P, A, L), Sy(L, C, P),S3(A, C)
e Két qua tdng hop c6 3 lugc dd quan hé & 3NF
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o Khéng phai ldc nao ciing ¢ thé tim dusc mdt phép tach thanh céc
lugc dd quan hé bao toan phu thudc va mdi lugc dd trong phép tach
la & BCNF

e Thut toan tng hop quan hé tim dugc phép tach thanh cac lugc do
quan hé 3NF c6 tinh chat b3o toan phu thudc va ndi khong mat mat

o Do d6 nén thiét ké cac lugc d6 quan hé & 3NF nh3m dat dugc ci hai
tinh chat quan trong:

e Bao toan phu thudc
o N&i khéng mat mat
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