Cau trac dé thi cudi ki CSDL (60 phut)

(1) Chitng minh tuong duong

(2) Chtrng minh thanh vién bang tién dé Armstrong va bao dong
(3) Tim phu t6i thiéu

(4) Tim tat ca khoa

(5) Xac dinh dang chuan cao nhat

(6) Phan ra



Phan ra (Decomposition)

Phan rd mét lugc do quan h¢ R: la thay thé lugc do quan hé R bﬁmg cac luoc do quan h¢
R, R,, ..., R, ma mdi lugc do quan h¢ nay chira tap con thugc tinh cua R, sao cho:

R= Rl U R2... U Rn

Yéu cau:
- Bao toan thudc tinh

- Céac luogc d6 R, phai & Dang 3 hoic Boyce Codd




(1)

Kiém tra phép phan ra bao
toan thong tin



Phan ra bao toan thong tin (Lossless-join decomposition) (LJD)

Cho lugce d6 quan hé R va tap phu thudc ham F:
Phép phdn rd R thanh hai lrgc d6 véi tdp thude tinh A va B dwoc goi la phép phdn rd

bao toan thong tin doi voi F, néu moi thé hién r cua R thoa man F ta luon co:

R(A,B,C)

Decompose

ma(R) ¥ wg(R) =r

R1(A,B) R2(A,C)

Recover

R'(A,B,C)

= R’'=R




Phan ra bao toan thong tin (Lossless-join decomposition) (LJD)

Vidu 1: R1(A,B)
A | B
R(A,B,C) Al |B1
22 | B2 mpB(R) Xy c(R)
A/BlCT A3 |B3 AlB | C
Al |Bl |C1 Decompose
A2 |B2 |C2 ] AL 1B S
R2(A,C)
o 3 A2 (B2 [C2
A C A3 (B3 |C3
Al [C1
A2 | C2
A3 |C3




Phan ra bao toan thong tin (Lossless-join decomposition) (LJD)

Vidu 2:
Rl1= Tl'A(R)
A
d
R b A (R) x mp(R)
A B

a 1 Decompose E:> A ®
a |2 :> R2 = mz(R) G
b |1 2

B b |1

1 b 2 |

2




Thuit toan “kiém tra phén ri bio toan théng tin «

Cho lugc do quan hé R, tap phu thuoc ham F va phép phan rd cia R: D ={R|, R,, ..., R;;}
Buéc 1: Lap ma trin n hang ung véi n luge d6 con R; va n ¢dt Gtmg véi n thudce tinh cia R.
Phan tur (1,j) cua ma tran duoc xac dinh nhu sau:
® (i,j) = a;néu a; € R
® (1,)) = by néu aj € R, trong do: a;, b;; € Dom(A;)
Buérc 2: bién ddi bang
e V6i mdi PTH: X — Y néu c6 hai hang giéng nhau trén X va khac nhau trén Y thi lam cho hai
hang d6 ciing giéng nhau trén Y (uu tién dung ay). Tiép tuc v6i cac PTH trong bang cho dén khi
khong con ap dung dugc nira
e Muc dich cta viéc bién doi bang la dé thu duoc bang cudi cung, xem nhu mdt quan h¢ thoa tap

F



Vidu1:

ChoR(A.B,CD)vaF={A—-B,B— C,A—D,D— C}
Phan ra thanh Q1(A,B), Q2(A,C), Q3(B.D)

Hiy kiém tra phép tach sau c6 bao toan thong tin khong?

A (1) B (2) C(3)
Q1(AB) A1 A2 B4 A3
Q2(AC) A1 B3 A2 A3
Q3(BD) B5 A2 B6 A3

KL: phép phan ri KHONG bao toan thong tin

D (4)
B2
B4

A4



Vidu 1:

Phan i luge d6 quan hé Q(A,B,C,D,E) thanh Q1(AD), Q2(AB), Q3(BE), Q4(CDE), Q5(AE)
vatap PTHF = {A—C,B—C,A —- D,DE - C,CE — A}.

Kiém tra tinh két n6i khong mat thong tin?



Vidu 2:

Phan ra luoc do quan hé¢ R(W,A,Z,Y,Q,P) thanh R1(A,Z), R2(W,Y,Q.P), R3(Y,Q,P,A) va tap

PTHF={W —- AYQP,A - Z, YQP — A}.
Phép phan ra c6 bao toan thong tin khong?



Vidu 4:

Cho R(A,B,C,D,E) va F = {A — CE, E — AD, CD — B}
Phén rd thanh R1(A,B,C,E), R2(A,C,D), R3(D,E)

Hiy kiém tra phép tach sau c6 bao toan thong tin khong?



(2)

Phép phan ra lwoc do dat 3NF bao
toan thong tin va bao toan phu thuoc
ham



Thuét toan phén ri lwgc do dat 3NF bao toan thong tin va bao toan phu thudc

l‘ “'\m
tain

Input: Iugc dd quan h¢ Q va tap phu thudéc ham F
Output: mdt phan ra sao cho mdi luoc dd quan hé con déu dat chuan 3 vira bao toan
thong tin vira bao toan phu thugc ham.
e Buwéc 1: Tim phu toi thiéu cua F
e Budc 2:
Néu c6 mot phu thuoc ham nao cua Ftt ma li€n quan dén tat ca cac thudc tinh cua Q thi két
qua phan rd chinh 13 Q (Q khong thé phan ra)
Néu c6 nhitng thudc tinh cta Q khong nam trong mot PTH nao cia Ftt du & vé trai hay vé
phai cua F thi chiing tao thanh mot luoc dd can tim.
Ctr mdi PTH X > A thudc Ftt thi XA 1a mot luge d6 can tim
e Budc 3:
Néu ¢6 mot lugce d6 con chira khoa K ciaia Q thi két thic thuat toan. Nguoc lai tao mot
lugc d6 con K




(1) Cho Q(ABCDEGMN) va F={A— B,CD — A, BC — D, AE — G, CE — D}
Tach vé dang chuan 3, bao toan PTH ?
-- giail --
Bl: Ftt= {A— B,CD — A, BC — D, AE — G, CE — D}
B2: Q duoc phan rd thanh cac lugc do con
QI(AB), Q2(CDA), Q3(BCD), Q4(AEG), Q5(CED)
B3: vi MN khong thiy trong bat cit PTH thudc Ftt => Tao Q6 (MN)
B4: Khoa cua Q 1a CE, Vi Q5 chtra khoa cua Q => Dung



(2) Cho Q(CTHRSG)vaF={C—T,HR - C,TH — R, CS — G, HS — R}
Hay phan rd Q thanh cac luge d6 con dat dang chuan 3NF vira bao toan thong tin vira bao

toan phu thugc ham?

- gidi --
Khoa la HS

Ftt={C—»T,HR - C,TH —- R, CS — G, HS —» R}

Ap dung thuat toan trén Q dugc phan ra thanh cac luge d6 con: Q1(CT), Q2(HRC), Q3(THR),

Q4(CSG), Q5(HSR)

Q5 chita khoa HS cua Q nén Q1, Q2, Q3, Q4, Q5 1a két qua ctia phan ra

C (1)
Q1(CT) at
Q2(HRC) | aft
Q3(THR) | B8 af
Q4(CSG) | at

Q5 (HSR) | B14 a1

T(2)
a2

B5 a2
a2

B11 a2

B15 a2

H (3)
b1
a3
a3
B12

a3

R (4)
B2
a4
a4
B13

a4

S (5)

B3

B6

B9

a5

a5

G (6)
B4
B7
B10
a6

B16 a6

KL: phép phan ra
vua bao toan thong
tin vira bao toan
phu thudc ham trén

Q5



(3) Cho Q(CABCDEGH) vaF={AB—D,EH - G,G—C,D — C}

Hay phan rd Q thanh cac luge d6 con dat dang chuan 3NF vira bao toan thong tin vira bao
toan phu thugc ham?

-- giail --

Khoa la ABEH

Ftt={AB— D,EH —->G,G— C,D — C}

Ap dung thuat toan trén Q dugc phan ra thanh cac lugc do con:

Q1(ABD), Q2(EHG), Q3(GC), Q4(DC)

Q1, Q2, Q3, Q4 khong chira khoa ABEH dé bao toan thong tin ta can c6 Q5(ABEH).

Vay két qua phan ri 1a Q1(ABD), Q2(EHG), Q3(GC), Q4(DC), Q5(ABEH).



(3_tiép theo) Cho QCABCDEGH) va F = {AB— D, EH - G,G — C,D — C}
Q1(ABD), Q2(EHG), Q3(GC), Q4(DC), Q5(ABEH).

A (1) B (2) C (3) D (4) E (5) G (6) H (7)
QI1(ABD) a1 a2 B4+-a3 a4 B2 B3 B4
Q2(EHG) B5 B6 B7a3 B8 ad ab ar
Q3(GC) B9 B10 a3 B11 B12 ab B13
Q4(DC) B14 B15 a3 a4 B16 B17 B18
Q5(ABEH) | af az2 B19 a4 B20-a4 as B24-a6 ar’

KL: phép phan ra vura bao toan thong tin vira bao toan phu thudc ham trén Q35



(4) Cho Q(C,D.LE.GHK)vaF={CK—-H,C—->D,E—C,E—G,CK—>E}

Hay phan rd Q thanh cac luge d6 con dat dang chuan 3NF vira bao toan thong tin vira bao
toan phu thugc ham?

-- giail --

Khoa la KC, KE

Ftt= {CK—-H,C—>D,E— C E — G,CK — E}

QI(CKH), Q2(CD), Q3(EC), Q4(EG), Q5(CKE)

C (1) D (2) E (3) G (4) H (5) K (6)
QI1(CKH) al B4-a2 b2 b3 ad a6
Q2(CD) af a2 b4 b5 b6 b7
Q3(EC) af B8-a2 a3 B9 a4 b10 b11
Q4(EG) b12 b13 a3 a4 b14 b15

Q5(CKE) | af B16-a2 a3 B17 a4 B48-a5 a6



Vidu 2: Cho Q(CTHRSG)vaF={C—T,HR —- C,TH - R,CS — G, HS —» R}

Hiy phan rd Q thanh cac luge d6 con dat dang chuan 3NF vira bao toan thong tin vira bao
toan phu thugc ham.

-- giai --

Ftt={C— T,HR - C,TH —- R, CS — G, HS —» R}

QI(CT), Q2(HRC), Q3(THR), Q4(CSG), Q5(HSR)

C (1) T (2) H (3) R (4) S (5) G (6)
Q1(CT) | Af A2 B1 B2 B3 B4
Q2(HRC) | A1 B5 A2 A3 A4 B6 B7
Q3(THR) | B8 A1 A2 A3 A4 B9 B10
Q4(CSG) | Af B11A2 | B12 B13 A5 A6
Q5(HSR)  B14 A1 BI5A2 A3 A4 A5 B16 A6

KL: phép phan ri dat dang chuan 3 vira bao toan thong tin vira bao toan phu thudc ham



Vidu 3:

——————f—

Cho Q(A,B,C,D,E) va F = {A— CE, E — AD, CD — B}

Hay phan rd Q thanh cac luge d6 con dat dang chuan 3NF vira bao toan thong tin vira bao
toan phu thugc ham?

- giAi --



Vidu 4:
Cho QAB.C)vaF={A—-B,A—-C,B—-A,C—>A,B— C}

Hay phan rd Q thanh cac luge d6 con dat dang chuan 3NF vira bao toan thong tin vira bao
toan phu thugc ham?

- giAi --



Bai 1: Cho lugc d6 quan hé RCABCDEG) va tap PTH
F={AC—->EDB,D — A,C— BG,B — G}

1) Néu R chua dat 3NF, chuan hoa quan hé vé dang chuén 3?
Khoa la CA, CD
Ftt={AC—->E,AC—->D,D—>A,C—B,B— G}
QI(ACED), Q2(DA), Q3(CB), Q4(BG)



Bai 1: Cho lugc d6 quan hé RCABCDEG) va tap PTH
F={AB—-C,AD - E,C — DG, AB — DE}

1) Chtng minh phu thudc ham AB -> G duoc suy dan tir F
a) Su dung luat dan Armstrong
b) Sur dung bao dong cua tap thudc tinh
2) Tim tat ca khoa ciia R
3) Tim dang chuan cao nhat ciia R
4) Tim phu toi thiéu cua F
5) Néu R chua dat 3NF, hiy phan rd dat 3NF bao toan thong tin va bao toan PTH?



Bai 2: Cho lugc d6 quan hé R(ABCDEF) va tip PTH
F={A —BD,F — AB, AC — DF, BC — E}

1) Ching minh phu thuéc ham AC — E la thanh vién cua F
a) Su dung luat dan Armstrong
b) Sur dung bao dong cua tap thudc tinh
2) Tim tat ca khoa ciia R
3) Tim dang chuan cao nhat ctia R
4) Tim phu toi thiéu cua F
5) Néu R chua dat 3NF, hiy phan rd dat 3NF bao toan thong tin va bao toan PTH?



Bai 3: Cho lugc d6 quan hé RCABCDEFGHI)) va tap PTH
F={AB—-C,A—-DE,B—F,F—G,HD — 1J}

1) Tim tat ca khoa ctia R

2) Tim dang chuan cao nhat ciia R

3) Tim phu tbi thiéu ctia F

4) Néu R chua dat 3NF, hiy phan ra dat 3NF bao toan thong tin va bao toan PTH?



(4)

Phép phan ra lwoc do dat
BCNF bao toan thong tin



Phén ri lwgc do dat BCNF béo toan thong tin

» Thuat toan 7.5
* Nhép: R(U),U={A,, ..., A} vatéap PTHF.
Xuat: D ={R,, ..., R}, R & dang chuan Boyce-Codd.
« BT.
- D={R}
« B2:
- Néu c6 lvoc @ Q(Ug) € D khéng & dang chuéan BC thi
+ TimX > Y e no(F) 1dm Q vi pham diéu kién BC.
+ D =(D-{Q}) U Q,(Ugs) U Qy(Ugy) Vi Ug; = Ug - Y va Ug, = X U Y.
+ Quay lai B2.
- Ngwoc lai, chuyén sang B3.
* B3:
- XuétD.




Phéan ra lwge do dat BCNF béo toan thong tin

Cho R(ABCDEFQG)
F={B—A,D—C,D— EB, DF — G}
Tach vé dang chuan BC, khong mat thong tin?

R(ABCDEFG) F Ky =DF

AN

{B >A}, R,(BA) R,(BCDEFG) {D - C, D — EB, DF - G},
KR1 =B KR2 = DF
D> B(R
{D>C,D - EB}, R,(DBCE) R,DFG) {DF — G},

Krs =D Krs = DF




