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" A
Dw thwra dir liéu - (Data redundancy)

® Muc dich cua thiét ké CSDL 1a gom cac thudc tinh thanh cac
quan h¢ sao cho giam thi€u du thtra dir 1i¢u

= Hau qua cua du thua dir 1i€u:

1 Lang phi khong gian dia

1 Cac bat thuong khi cap nhat
= Ba loai bat thuong:

1 Bat thuong khi thém vao

1 Bat thuong khi x6a bd

1 Bat thuong khi stra doi

Tran Thi Kim Chi



Vi du

"

MaSv | HoTen | MaMH TenMH SoTC Piem
1111 | Mai CSDL |Co Sé D Liéu 4 9
1111 | Mai KTMT | Kién Tric May Tinh 4 8
5556 |Long |CSDL |Co Sé& Dir Liéu 4 8
5556 |Long |KTMT |Kién Trac May Tinh 4 8
9876 | Son CSDL |Co S& Dir Liéu 4 7

m Khoa chinh ctia bang KETQUA? =» MaSv + MaMH
= C4c bat thuong:
0 Dw thira dir liéu (Redundancy): Thﬁng tin ca nhéan bi trung lap

0 Khoéng nhat quan (Inconsistency): Néu d6i ban ghi thtr nhat
tén Mai thanh Nga = Khéng nhat quan dit liéu = ban ghi 2 van
tén Mai

0 Di thwong khi thém b6 (Insertion anomalies): Néu bo sung
thém nguoi moi tén la Hung nhung chua thi 2 khong thé tao
ban ghi méi dugc - vi khoa chinh la MaSv + MaMH

O Di thwong khi xoa bg (Deletion anomalies): Néu x06a ban ghl
cuoi = thi théng tin vé mén CSDL ciling mat



"
Phu thuéc ham
(Functional Dependency)

m Phu thuéc ham md ta moi lién hé giira cac thudce tinh
m Duya vao phu thudc ham dé thiét ké lai CSDL, loai bo cac du
thura dit licu

m Co6 thé biéu dién RBTV bang phu thudc ham.

» Ung dung cia phu thuéc ham 1a giai quyét cac bai toan vé :
Tim khoa.
Tim phi to6i thiéu.
Chuan hoa co sé dir liéu.
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Phu thuéc ham
(Functional Dependency)

= Cho luge d6 quan hé R(U), r 1a 1 quan hé bat ky trén R, X va
Y la 2 tap thuoc tinh con.

= Dinh nghia: Phu thuéc ham (FD) f: X = Y trén lugc do quan
hé R néu va chi néu mdi gia tri X trong r ¢6 quan hé chinh xéc
v6i 1 gia tri Y trong r. Nghia la bat ké khi ndo 2 bo cua r ¢é
cung gia tri X thi cting c6 cung gia tri Y.

Vtl, t2 € r(R): t1[X] = t2[X] = t1[Y]=t2[Y]
o X 14 vé trai, ky hiéu left(f) hay con goi 1a determinant

2 Y 13 vé phai, ky hiéu right(f) hay con goi 1a dependent
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Phu thuéc ham
(Functional Dependency)

m Xét lwoc dd quan hé
Phim(Ténphim, Namsx, Thoilwong, Loaiphim, Xwdngskx,
Diénvién)

Tim dudc nhiéu PTH

Ténphim Némsx | Thoiligng | Loaiphim | Xubngsx | Diénvién Ténphim Namsx =>Thdilugng
Star Wars | 1977 124 color Fox Carrie Fisher Ténphim Namsx =>Loaiphim
Star Wars 1977 14 color Fox Mark Hamill R ] o ,

Star Wars 1977 124 color Fox Harrison Ford Tenp him Namsx =>Xudn gsx
Mighty Ducks | 1991 | 104 color Dy | Emliofstees  T@Nphim N3msx = Diénvién

Wayne's World | 1992 9% color Paramount | Dana Carvey Khén g 13 D h u thu 6 c ham

Wayne's World | 1992 9 color Paramount | Mike Meyers
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Phu thudéc ham

(Functional Dependency -FD)

= Cac rang bugc nay la cac vi du vé phu thudc ham va
duoc phat biéu lai nhu sau :
> MAYBAY xac dinh GIOKH.

> {PHICONG, NGAYKH, GIOKH} xac dinh
MAYBAY.

> {MAYBAY, NGAYKH} xac dinh PHICONG
hay o
> GIOKH phu thugc ham vao MAYBAY.

> MABAY phu thuoc ham vao {PHICONG,
NGAYKH, GIOKH} .

> PHICONG phu thudc ham vao {MAYBAY,
NGAYKH}.

Va dwoc ky hiéu nhw sau :
> {MAYBAY} — GIOKH

> {PHICONG, NGAYKH, GIOKH) —
MAYBAY

> {MAYBAY, NGAYKH} — PHICONG
Tran Thi Kim Chi

PC MB NKH GKH

Tung 83| 9/8| 10:15a
Tung | 116 |10/8| 1:25p
Minh | 281 | 8/8| 5:50a
Minh | 301|12/8| 6:35p
Minh 83|13/8| 10:15a
Nghia | 83| 11/8| 10:15a
Nghia | 116|12/8| 1:25p




-
Phu thuéc ham
(Functional Dependency -FD)

Vidu ®  V6i quan hé nay, cho biét c6 cac phu thudc ham
sau khong?
ABICI 1. A>B
11513 Khongvi t1 [A] =14 [A], but t1[B] #t4 [B].
2 16 |4 2. A>C
3 |7 |4 Co vitl [A]=t4 [A],and t1[C] =t4 [C].
11413 3. AB—>C

Covi ti [AB]#t) [AB]for i#].

Tran Thi Kim Chi 9



Phu thuéc ham

(Functional Dependency -FD)

R A B |c b E IF A |B |Cc |D |E |F
ol bl | |dl lel fl al |bl |c1 |di1 |el |f

22 Ei zg j; :g 2 al |bl |c2 |di |e2 |f3

3 b2 |3 [d4 le3 f2 a2 _|bl jc2 |d3 |e2 |f3

a2 |bl |c3 |d3 |ed4 |f4 a2 |bl |c3 d3 |ed |f4
o4 bl lcl |d5 el |fl a3 |b2 |c3 |d4 |e3 |F2

a4 |bl |cl d5 |el |f1

m Cac phu thuéc ham cua quan hé R Ia:
OA —> B
OA —>D
B,C - E,F

m Cac bd cua quan hé r(R) cé vi pham cac FD nay khéng?
Tran Thi Kim Chi
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Giai thuat kiém tra phu thuéc ham

m Thuat toan Satifies : Cho quan hé r Va X, Y la hai tap con
ciia Q+. Thuit toan Satifies sé tra vé gia tri True néu X —
Y ngugec lai la False
m Bai toan: cho quan hé r va 1 phu thudc ham £:X-> Y. Kiém
tra xem r thoa man f hay khong?
®m Function Satisfies(r,f:X=2> Y)
[ Sap thir tu cac bo trong r theo cac thudc tinh ciia X
0 If moi tap cac bo cb cung gia tri X thi ¢ cung gia tri Y
then
= Satisfies = true
1 Else
= Satisfies = false

Tran Thi Kim Chi
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Thuat toan Satifies

Phancong (Phicong, maybay, ngaykh, giokh)

Tran Thi Kim Chi

Tung 83 9/8 10:15a
Minh 83 13/8 10:15a
Nghia 83 11/8 10:15a
Nghia 116 12/8 1:25p
Tung 116 10/8 1:25p
Minh 281 8/8 5.50a
Nghia 281 08 5:50a
Minh 281 13/8 5:50a

MAYBAY —>GIOKH
Cho két qua la True
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"
Thuat toan Satifies
SATIFIES (Phicong, maybay, ngaykh, giokh)

Tung 83 9/8 10:15a
Minh 83 13/8 10:15a| MAYBAY —-GIOKH
Nghia 83 11/8 10:15a | Sho ketqua
la False
Nghia 116 12/8 1:25p
Tung 116 10/8 1:25p

Minh 301 12/8 6:35p

Tran Thi Kim Chi 13



" A
Bai tap 1: Cach nhan biét mét phu thudc ham thda
trén 1 thé hién cta quan hé Q ? Thuat toan Satifies

Phu thudc ham nao sau day thoar (A, B, C, D, E )?
A->D,AB—>D, 6 AB —-B,AB 2E

al bl |cl |dl |el
al |bl |c2 |(d1 |dl
a2 (bl |c3 |d3 |el
a2z bl (c4 |d3 |el
a3 (b2 |c5 |dl |el

Tran Thi Kim Chi



" S

Thuat toan Satifies

Phu thuéc ham nao sau day thoa r’

A —>D,AB—D al (bl |cl |d1l |el

B huBe Fam me sy day (he al |b2 |c2 |d2 |d1l

BCu_t)Eu (;)CD:_n)ga’O: a_u) ;éD;a ! a2 (bl |c3 |d3 |el

a2 (bl |c4 |d3 |el

al (bl |cl |[dl |el a3 |b2 |c5 |dl |el
a2 |b2 |c2 |d2 |e2
a3 (bl |cl |dl |el
a4 (b2 |c2 |d2 |e2
ad |bl |cl |[d3 |el

Tran Thi Kim Chi
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Thuat toan Satifies

Phu thuéc ham nao sau day thoa q

BC—»E , DE—-C ,6 A > BCDE

al [bl |[cl |[dl |el
a2 b2 |c2 |d2 |e2
a3 (bl |cl |dl |el
ad b2 |c2 |d2 |e2
ab [bl |cl |d3 |el

Tran Thi Kim Chi
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Tim tat ca cac phu thudc ham

Vidu:Q*={C, T, H, R}

C6 bao nhiéu tap con? Co 2" = 24 =16
C6 bao nhiéu phu thudc ham cé thé co ?c6 2" x 2" = 24 x 24 =256

C T H R
g\ C T H R
CT CH CR
TH TR
CTH CTR
HR
CHR
THR
CTHR

Tran Thi Kim Chi

D— ;D —C; & ->T, & —>CT,...
Cod;C>T,C—>CT,C—>H,...
T, T—>C, T—>CT,T-H,...

CTHR - 4, CTHR — C,
CTHR - CT, CTHR — H,
CTHR —-»CH, CTHR — TH,
CTHR - CTH, CTHR —» R,
CTHR - CR,CTHR > TR,
CTHR - CTR, CTHR —HR,
CTHR —» CHR, CTHR — THR,
CTHR — CTHR
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Hé tién dé Amstrong
PHU THUOC HAM BU'QC SUY DIEN LOGIC TU' F

® Phu thuoc ham XY dugc suy dién luan Iy tir F néu moi quan hé
thda man moi phu thudc ham trong F thi cling thoa man X-2>Y
0 Ky hiéu FEX2>Y
1 F bao ham (implies) X-2>Y
00 XY duoc suy dién theo quan hé tir F
= Quy tic suy dién (inference rule): néu 1 quan h¢ thoa mén 1 s6 phu
thudc ham nao do6 thi quan hé nay ciing théa mén 1 so6 phu thudc
ham khac
Vi du : Phan cong (Phicong, Maybay, NgayKH, GioKH)
(1) : {MAYBAY?} — GIOKH
(2) : {MABAY ,NGAYKH } —> PHICONG
— (3) {MABAY,NGAYKH} — PHICONG , GIOKH
(12 phu thudc ham suy dién tir (1) va (2)) 18
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Hé tién dé Amstrong

m Cho quan hé¢ Q(Q+) . X,Y,Z,W la cac tap thudc tinh cua Q+. HE tién
dé Amstrong gom cac luét sau

[0 F1. Phan xa (reflexivity): Y&cX = X—>Y
O F2. Gia tang-thém vao(augmentation): X—Y = XZ -»YZ
0 F3. Bac cau (transitivity): X—>Y vaY—>Z = X »Z
O F4. Hop (additivity): X—>Y va X—>Z = X ->YZ
0 F5. Chiéu/phan ri (projectivity/decomposition):
X—>YZ = XY, X7

0 F6. Bac cau gia (pseudotransitivity): X—Y va YZ->W = XZ
—>W

19
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" N
Hé tién dé Amstrong
Vidu: cho q (ABCDE)

Luat phan xa BcAB AB - B
Luat thém vao A — DE AB — DE
AB — DEB
ABC —» DEB
Luat bic cau A — DE A—C
DE—>C
Luét bac cau gia A — DE AB - C
DEB —» C
Luat hoi A — DE A — DEB
A—>B
Luat phan ra A—>DE A->D,A->E



" S

Hé tién dé Amstrong

Vi du:
Chirng minh rang BC — ABC thoéa trén Q ?

N O g e

cho AB —» C, C—A théa trén Q

C—o A (gia thiét)

BC > A (luat thém (1) thém B)
BC—->B (luat phan xa)

BC —» AB (luat hoi (2),(3))

AB - C (gia thiét)

AB — ABC  (luit thém (5) thém AB)
BC —> ABC  (luit bac cau tir (4) va (6))

Tran Thi Kim Chi
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Hé tién dé Amstrong

Vi du

= Dung h¢ tién dé Amstrong dé ching minh
NéuX — YZvaZ — W, thi X - YZW

m Chirng minh:
OTauZ >W = YZZ - YZW (luat gia tang) hay YZ —
YZW

OTe X2 YZVAYZ D YZW 2 X - YZW (ludt bac cau)

Tran Thi Kim Chi
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Hé tien dé Amstrong
Bai tap
. Cho F = {A>B, A>C, BC>DY}. CMR: A>D
,, Cho F = {A>B, BC>D}. CMR: AC>BCD
5. Cho F = {A->BC, AC>D}. CMR: AC->BCD

.. ChoF={AB—>E,AG—I,BE—>I,E—>G,GI>H}.

Hay chimg to phu thuoc ham AB—GH duoc suy dién tir F nho luat

dan Armstrong = (1)AB-E (gt) s (7)AB—G (bac cau 1 & 6)
= (2) AB—B (phan xa) = (8) AB—Gl (hop 5 &7)
= (3)AB-BE (hop 1 &2) = (9) GI->H (gt)
= (4) BE>I (gt) = (10)AB—H (bac ciu 8 & 9)
= (5)AB>| (bac cdu 3 & 4) = (11)AB—>GH (hop 7 & 10)
= (6) EG (gt)



N
Bao dong cua tap thudc tinh

m Bao dong cua tap thudc tinh X dya trén mot tap phu thudc
ham F (closure of X under F) la 1 tap thudc tinh Y sao cho:

O03dX=2Ye F+
OVX2Ze F+:ZcY

Hoic ~ XF ={AXDA e F+}

Tran Thi Kim Chi
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Giai thuat tim bao déng cua tap thudc tinh
trén tap phu thudéc ham

Thuét todn tim bao dong X+: Tinh lién tiép tap cac tap thudc
tinh X0,X1,X2,... theo phuong phap sau:

Buroe 1. X0=X

Budc 2:  lan lugt Xét cac phu thudc ham cua F
Néu Y>ZcoYcXi thi Xitl=XiuZ
Loai phu thudéc hamY — Z khoi F

Budc3: Néu ¢ budc 2 khong tinh duge Xi+l thi Xi
chinh la bao dong cua X
Nguoc la1 1ap la1 buéce 2

Tran Thi Kim Chi 25



Giai thuat tim bao d
trén tap phu thudc r

Vidu 1:

Cho lwgrc d6 quan hé Q(ABCDI

F={ f1. A —~B
f2: B — C
f3: C —>D
f4: D > E}

Tim bao dong cua tap X = {A}

Giai

Buoc 1: X0 =A

Bwoc 2.

xét 1l vi Ac X0

Buoc 1. X0=X
Budc 2:  lan luot Xét cac phu
thudc ham cua F

Néu Y>> ZcoY c Xi
thi Xi+1=XiuZ

Loai phu thudéc ham Y
— Z khéi F
Budc3:  Néu & bude 2 khong
tinh duoc Xi+1 thi Xi chinh la bao
dong cua X
Nguoc la1 1ap la1 buoc 2

X1=AuB=AB,loaifl

=
xetf2vi Bc X1l = X2=ABuC=ABC, lpai f2
=

xetf3vi C < X2

X3=ABCuD=ABCD, loai f3

Xétf4vi Dc X3 = X4=ABCDu E =ABCDE, loai f4
Buoc 3 : X+ =X4 ={ABCDE} la bao dong cua X

Tran Thi Kim Chi 26



Giai thuat tim bao déng cua tap thubc tinh

trén tap phu thudéc ham
Vidu2: (sgk)
Cho lwgc d6 quan hé QCABCDEGH) va tip phu thuéc ham F
F={ fl: B —>A
f2: DA —CE
f3: D —->H
f4: GH - C
f5 AC 5D}
Tim bao dong cua tap X = {AC} dua trén F.
Gidi:.
Buée 1:X0 = AC
Buée 2: xét f5 ViACc X0 = X1=ACuD=ACD, loai f5
xétf2vi ADc X1 = X2=ACD u CE = ACDE, loai f2
xét f3 vi D < X2 = X3 =ACDE uUH = ACDEH
Xét f1, f4 :khong thda vi ¢ vé trai khong nam trong X3
Vay X3 khong thay d6i & X+=X3={ACDEH!} la bao déng ciia X

Tran Thi Kim Chi 27




Giai thuat tim bao déng cua tap thubc tinh

trén tap phu thudéc ham
Vi du tim bao dong cua X

= Cho R(A,B,C,D,E,F) va tap F={f1:D>B, f2: A>C, 3:
ADSE, f4:C>F}

m Tim A"
O A ={A}
ODuyét Flan 1: Tu 2 > A*f. = {AC}; Tu f4 > A =
{ACF}
0 Duyét F 1an 2: A*; khong thay doi
> A+. = {ACF}

- Tim {AD}*.???

Tran Thi Kim Chi
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Giai thuat tim bao déng cua tap thubc tinh

trén tap phu thudéc ham
Bai tap

Kehoach(NGAY,GIO,PHONG,MONHOC,GIAOVIEN)

F={NGAY,GIO,PHONG —» MONHOC
MONHOC,NGAY — GIAOVIEN
NGAY,GIO,PHONG —> GIAOVIEN
MONHOC - GIAOVIEN}

Tinh {NGAY,GIO,PHONG}*: {MONHOC}*

Tran Thi Kim Chi
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Giai thuat tim bao déng cua tap thubc tinh
trén tap phu thudéc ham
Bai tap
= Cho F=<{A—D,AB—E,BI—>E,CD—I|,E—C} tim bao
doéng cua {AE}*
D3t X0= AE
Xét A>D vi AcX0, X1=X0uD = AED, loai A>D
Xét ESC vi EcX1, X2=X1UC = AEDC, loai ESC
Xét CD=>1 vi CDcSX2, X3=X2ul = AEDCI, loai CD->|

30
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Giai thuat tim bao déng cua tap thubc tinh

trén tap phu thudéc ham

Bai tap

= Cho F ={AB—>C,B—»D,CD—>E,CE—>GH,G->A}

1. Hay chirng t6 phu thugc ham AB—E,AB—G dwgc suy dién
tr F nho luat dan Armstrong

2. Tim bao déng clia AB(v&i bai toan khong noi gi ve lugc do
guan hé Q ta ngam hiéu Q™ la tap thudc tinh co trong F
nghia la Q*={ABCDEGH})

AB+=ABCDEGH

31
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Kiém tra thanh vién trong F+

= B4 dé 1: Cho phu thuoc ham f: X— Y, tap F |— f nho vao hé
tién d& Armstrong néu va chi néu YeF+. Dé xac dinh F E
XY, can kiém tra X> Y e F+

= H¢ qua ciia bo dé: Bai toan thanh vién
00 Cho Fvaf. X — Y mot pth méi nhan dién duoc. Bai téan
datrala fe F+ ?

[1Theo bo dé 1 : tra 101 bai toan ndy twong dwong ching
minhY < F+

1 Nghia 1a khéng can tim F+ dé tra loi f € F+

32
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Kiem tra thanh vién trong F+
m  @Giail thuat:

1 Nhap: phu thuoc ham X-2>Y vatap F

[ Xuét: true néu FE XY, nguoc lai la false

Function Member(X,Y,F)

Begin
If Y < Closure(X,F) then Member = true

else Member = false;
End

Thuat todan xac dinh f:X—Y co la thanh vién cua F+ hay
khong?

Bude 1: tinh X+

Budc 2: néu Y ¢ X+ thi khang dinh X »> Y € F+

33
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Kiém tra thanh vién trong F+

Vi du

m ChoR={A/B,C,D,E,G}vaF={AB—> C,BC—> D, D — EG,
BE —» C}, AB —» EG c6 nam trong F*?

Cach 1: Theo tién dé Astrong Céch 2: Theo giai thuat

1 AB — C (Gia thiét) e« AB+ ={ABCDEG}
1 BC — D (Gia thiét) e AB > EG la thanh vién cua
1 AB— D (Bic cau gia) F+ vi EG c {ABCDEG}

1 D — EG (Gia thiét)
01 AB — EG (Bic cau)

m ChoR=(A,B,C,GH D)vaF={A—>B,A—>C,CG—->H,CG
— |, B —> H}. Tim mot so thanh vién cua F+

OJA—>H
0AG — |
1 CG — HI

Tran Thi Kim Chi 34



-_.F : u
Kiem tra thanh vién trong F+

v dl'i ChoR=(A,B,C,GH ), F{A—>B,A—>C,CG>H,CGC—I,B
— H}
Mt s6 thanh vién cia F+
= A—>H
0 tir A —> B va B — H (theo dé) suy ra A — H (luét bac cau)
m AG— |

1 A — C (theo dé)
0 AG — CG (luat tang truong thém G)
[ CG — I (theo dé)
0 AG — I (luét bac cau)
= CG > HI
0 tr CG = H va CG — I “luat hop” c6 thé ¢o
= tu dinh nghia pth, hay

= thém CG — I dé suy ra CG — CGl, thém CG — H dé suy ra
CGIl — HI, va sau do6 str dung luat bac cau 35
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Kiém tra thanh vién trong F+
Vi du kiém tra phu thuéc ham

= Cho F={D->B, A>C, AD->E, C>B!}. Kiém tra F c6 bao
ham A->B??

m Cach1l
- Tim A*.? > A*. = {ACB}
- Do B € A*c nén F bao ham A->B

m Cach 2: Dung hé tién dé Astrong

Tran Thi Kim Chi
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Kiém tra thanh vién trong F+
Bai Tap
Cho lugc do quan hé Q va tap phu thudc ham F
s F={AB—>C;B—>D;CD—HE; CE—>GH; G—>A}

» ching minh rang AB — E; AB — G la thanh vién

cua F
B->D (gt) AB->C(gt)
AB->D(Thém vao) AB->E (tu 1)
AB->C(gt) AB->CE (Hagp)
AB->CD (Hdgp) CE->GH (gt)
CD->E (gt) AB->G (Phan ra)

AB->E (bac cau) (1)

AB+ ={ABCDEGH}
Ma G c AB+
Nén AB->G

AB+ ={ABCDEGH}
Ma E c AB+
Nén AB>E

37
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Bao dong cua tap phu thuéc ham

m Bao dong (closure) cua tap phu thuoc ham F la 1 tdp phu
thudc ham nhé nhat chtra F sao cho khéng thé ap dung hé tién
dé Amstrong trén tap nay dé tao ra 1 phu thuéc ham khac
khong co trong tap hop nay

0 Ky hiéu F+
0 F+ 1a 1 tap hop cac FD duoc suy dién tir F

m Vidu: Chorlquan h¢ trén lugc dd quan h¢ Q(A,B,C,.D)vatap F
duoc cho nhu sau:

F={A>B;B>CA>D;B->D}
khidoF+={A—>B;B>C,A->D;B->D; A->BD;A->BCD;A
—->C; A->CD; A->BC;B—->CD;....}

RO rang F c F+

Tran Thi Kim Chi
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Bao dong cua tap phu thuéc ham

® Viducho F={AB—> C, } tréen r(ABC)

> F+= {A-2>A, AB>A, AC2>A, ABC-2A,
B->B, AB->B, BC->B, ABC->B,
C->C,AC->C,BC->C, ABC->C,
AB—->AB, ABC->AB,
AC->AC, ABC-2>AC,
BC->BC, ABC->BC,
ABC—->ABC,
AB—->C, AB->AC, AB->BC, AB>ABC,

,C>BC, AC->B,AC~>AB }

Tran Thi Kim Chi
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Cac tinh chat cia bao déng cla tap
phu thuéc ham

1. Tinh phan xa: v61 moi tap phu thudéc ham F+ ta luon co
FcF+

2. Tinh don di€u: néuF c Gthi F+c G+

3. Tinh liiy dang: v6i moi tip phu thudc ham F ta ludn co
(F+)+ = F+.

Hé tién dé Amstrong

m Hé tién d& Amstrong 1a dung dan (sound) = cac phu thuéc ham

suy dién tir F (tap phu thudoc ham trén r) theo hé tién dé Amstrong
cliing la mot phu thugc ham trén r
= Hé tién d& Amstrong la toan ven (completeness) = bao dam rang
f € F+ néu va chi néu f 1a 1 FD duoc suy dién
Tran Thi Kim Chi
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Thuat toan tim F+

Thuat toan tim F+

m Budc 1: Tim tat ca tip con ctia Q+
m Budc 2: Tim tat ca cac phu thudoc ham co6 thé c6 cla Q.
= Budc 3: Tim bao dong cuia tat ca tap con cia Q.

= Budc 4: Dua vao bao dong cua tat ca cac tap con da tim dé xac
dinh phu thudc ham nao thudc F+
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6(A,B,C) F = {ABB > C,C —> B} F* ?

BI: Tiit cd cdc tdp con ciia tip thudc tinh B3: Bao déng ciia tit cd tip con
g A B C
{2} (B) (C} Al =Aa O = BC
B+ = B AC" = ABC

{A,B} {A,C}
{B,C}
{A,B,C}

{AB}" = ABC BC" = BC

B2: Tit cd cdc phu thudc ham cé thé co:
A—->B A->BC B-C AB—-CeF C-oA C-»>BCeF* AC—-»BCeF* BC-HAC
A—->AB A—-ABC B—-AC AB—>ACeF* C—»>BeF C—HABC AC—>ABCeF* BC—>ABC
A—-C B—->A B-»BC AB—->BCeF* CH>AB AC—>BeF* BC—HA
A—->AC B—-AB B—>ABC AB—H>ABCeF*C—H>AC AC—>ABeF*BC—HAB

F* = { AB—>C, AB—AC,
AB—>BC, AB—>ABC,
C—>B, C—HBC,
AC—>B, AC—HAB,

AC—HBC, AC—HABC}
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VD (sgk) : cho Q (A,B,C) ,F={AB > C,C > B}
Tim F+ ? (Thuat toan cai tién)

B1: tim tat ca cac tip con clia Q+

{A} {B} {C}
{AB} {AC}
{BC}
{ABC}
B2: Tim bao dong cua tat ca cac tap con trén
A+ =A B+=B C+=CB
AB+ = ABC AC+ =ACB BC+ =BC

ABC+ = ABC

Tran Thi Kim Chi
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VD (sgk) : cho Q (A,B,C) ,F={AB > C,C > B}
Tim F+ ? (Thuat toan cai tién)

B3: rut ra c4c pth thuoc F+ (khong ké cac pth hién nhién)
= C4c bao dong chi gom pth hién nhién (khéng tinh):
A+=A B+=B BC+=BC ABC+=ABC
= Xéet AB+=ABC:
« Cac tap con cua {ABC} : {A} {B} , {C} , {AB}, {AC}
{BC},{ABC}
« Bo cac tap con cua {AB} : {A} {B}, {AB}
« Cac tap con lai: {C} {AC} {BC}{ABC} chinh la vé phai cua
pth co vé trai 13 AB
= Xéet AC+ =ACB : lam tuong tu
= Cactapconlai: {B} , {AB}, {BC}{ABC} chinh la vé phai
ctia pth c6 vé tréi 1a AC
= XetC+=CB : lamtuongty => C —> B ,C->BC

F+={AB »C ,AB -AC ,AB »BC,AB -ABC, AC -»B,AC - AB,AC



n
Bai tap 1 : Chirng t6 cac pth sau dwoc suy dién tir F nhd bd
luat dan Amstrong ?

F={ B—oA,
DA — CE, ? AC — DA
D—H, ~ AC - DH
AC - D } AC — EH
F={ BoA,
BD — CE, ? BD —» EH
A CB, " B5CG
C—->G,
GE — H } Tran Thi Kim Chi 45
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Bai tap 2: Cho Q(ABCDEGH) va tap pth F théa trén Q.

Tim bao déng cua AC ?

F={ Bo>A,

DA — CE, AC* =7
D—>H,
AC—->D }

F B—->A,

BD —» CE,
A—CB, . B*=7?
C-G,

GE—>H }

[
~

TrAn Thi Kim Chi
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Bai tap 3

= ChoR={A,B,C,D,E,G}vaF={AB—>C,BC—>D,D—
EG, BE - C}, AB — EG c6 nam trong F*?

= ChoR=(A,B,C,GH)vaF={A—>B A—>C,CGC—H,
CG — |, B > H}. Tim mét s6 thanh vién ctua F+

OA > H
O0AG — |
0CG — Hi
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Bai tap 4

msChoR={A B,C,D,E G}vaF={AB > C,
BC —» D,D — EG, BE — C}. Tinh AB*
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Phu thudéc ham twong dwong

(equivalences amonq sets of dependencies)

m NéuF vaGla2tap FD. F suy dién G ( F entails G) néu F suy
dién duoc tat ca cac FD cé trong G.

= F va G la twong duong nhau néu F suy dién G va G suy dién
F hay F+=G+

1 Ky hiéu F =G.
1 Ta néi F phii G néu F+ > G+

49
Tran Thi Kim Chi



"
Kiém tra cac tap FD twong dwong

m [nput: F,G —cac tap FD
= Output: true néu F twong duong G,
false néu nguoc lai
For each f eF do
If G does not entalil f then return false

Foreachg € G do
If G does not entail g then return false

Return true

Tran Thi Kim Chi
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Kiém tra cac tap FD twong dwong

Vi du
m Hay khao sat 2 tap FD sau:
OF={ AC->B, A>C, D2>A}
0 G={A->B, A=>C,D>A, D->B}
F va G co tuong duong nhau khong???

T A>C (Thém vao) =& A>AC (1)

Tt (1), ta cd AC>B (Bic cau) = A>B (2)

T (gt) D> A va Tur (2) A>B (Bic cau) & D> B
> F suy dién G

Tuwong tu khi xét G suy dién F

Tran Thi Kim Chi
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Kiém tra cac tap FD twong dwong

Vi du: Cho lugc d6 quan hé Q(ABCDE) hai tap phu thudc ham:
F={A—BC,A—-D,CD—E} va G={A—>BCE,A—>ABD,CD—E}
a) F co tuong duong vo1 G khong?
b) F c6 tuong duong voi G’={A—BCDE} khong?
Giar:

Xét A— BCE;

A — BC;

A — E; Vay Fo>A—>BC (1)
Xét A— ABD;

A — AB;

A — D; Vay FoA->D (2)
Xét CD— E; FoCD—>E (3)

(1).(2),(3) suy ra G+ o F+

Tran Thi Kim Chi
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Kiém tra cac tap FD twong dwong

Vi du: Cho luoc @6 quan hé Q(ABCDE) hai tap phu thudc ham:
F={A—»>BC,A—D,CD—E} va G={A—->BCE,A—>ABD,CD—E}
a) F co twong duong voi G khong?
b) F c0 twong duwong véi G’={A—>BCDE} khdng?
Giai. XétF
Xét A— BC va A—-D;
A— A (phan xa);
A— ABCD (hop); Viay GoA—> ABD (1)
Xét A— BCD (do A— ABCD (cmt),
A— CD; A— B (phan ra)
CD— E (gia thiét)
A— E (bac cau)
ma A— BC (gia thiét); Vay G o A— BCE (2)
Xét C>E, GoC—>E (3)
(1),(2),(3) suy ra F+ o G+

Tran Thi Kim Chi
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Kiém tra cac tap FD twong dwong

Vi du: Cho luoc @6 quan hé Q(ABCDE) hai tap phu thudc ham:
F={A—>BC,A—D,CD—E} va G={A>BCE,A—>ABD,CD—E}
a) F co twong duong voi G khong?
b) F c0 twong duwong véi G’={A—>BCDE} khdng?
Giai. XétG
Xét CD->E (gt) nam trong F (1)
Xét A— BCE (gt)
A— BC (phan ra); Vay Fo A— BC (2)
Xét A— ABC (gt),
A— D; (phan rd) nam trong F (3)
(1),(2),(3) suy ra G suy dién F
Vay F va G tuong duong véi nhau
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Kiém tra cac tap FD twong dwong

m Pé chimg minh F va G twong duong ta chirg minh:
0 F+> G Bang cach: YX2>YeG = XY eF+
0 G+ > F Bang cach: YX2>YeF = XY G+

= Vidu: Cho lugc d6 quan hé QCABCDE) hai tap phu thudc ham:
F={A—>BC,A—-D,CD—E} va G={A—>BCE,A—>ABD,CD—E}
F ¢6 tuong duong véi1 G khong?

Taco A, =ABCDE = A->BCE eF+, A>ABD eF+
CDF+=CDE = CD—>E eF+
=F+2G

Ta co Ag,-ABCED = A->BCeG+, A>DeG+,
CDG+=CDE = CD—2>EeG+
G+oF
Vay F+=G+
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Kiém tra cac tap FD twong dwong

Cho lwoc d6 quan hé R= {Q,F} véi Q={ABCDEFGH} va
s F={AB>CH, CD>E, H>D, BF>GH, E->F, H>AB}

m Hay chirng minh F tuong dwong voi G={ AB2>EFG, BF>
GH, AB-> CD, CD>EF, H>AB, E>F}

Xét F

Theo gia thiét, ta c6 BF>GH, E>F, H>AB chira trong G (1)

E->F (gt)
AB->CH (gt) AB->F (b&c cau)(**)

AB->C, AB>H (phan ra) BF>GH(gt)
H->D (gt) AB->GH(bac cau gia)

s AB->G (phan ra)(***)
AB=D (bac cau) (*),(**),(***)>AB>EFG n&m trong G (3.
AB—>CD (hop) chra trong G(2) CD->E(gt)

CD->E(gt) E*(gtzb, ) s
t A \/w CD->EF(bac cau) nam trong G(4)
AB=E (bac cau)(’) (1),(2),(3),(4) F suy dién G
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Kiém tra cac tap FD twong dwong
Cho lwoc dd quan hé R= {Q,F} v&i Q={ABCDEFGH} va
s F= {AB>CH, CD>E, H>D, BF>GH, ESF, H>AB)
m Hay chirng minh F tuong dwong voi G={ AB>EFG, BF>
GH, AB-> CD, CD->EF, H>AB, E->F}
Xét G
Theo gia thiét, ta c6 BF>GH, E>F, H>AB chira trong F (1)
AB->EFG(gt)

N H->AB (gt

AB->F(phan ra) ABeCD(g(g)t)

BF>GH (gt) AB->D (phan ra)

AB->GH (bic cAu gia) e ) am (ogd (¥
ok o (2),(3), suy dién

AB—H (phan ra) K&t ludn: F tuong duong G

AB->CD(gt) nén AB->C(phan ra)

AB->CH chtra trong F(2)

CD->EF(gt) |

CD-E (phan ra)ndm trong F(3) " "< .



g
Kiém tra cac tap FD twong dwong
Cho lwoc dd quan hé R= {Q,F} v&i Q={ABCDEFGH} va
= F={AB->CH, CD->E, H->D, BF>GH, E->F, H>AB}

m Hay chirng minh F tuong dwong voi G={ AB>EFG, BF>
GH, AB-> CD, CD->EF, H>AB, E->F}

Cach 2 Xét G

Theo gia thiét, ta c6 BF>GH, E->F, H>AB chiva trong F (1)
AB+ = ABEFGCDH

CH chtra trong AB+

AB->CH chtra trong F(2)
AB->EFG CHUA TRONG F(3)
CD+ =CDEF

Ma E nam trong CD+

CD-E nam trong F(4)

(1),(2),(3),(4) G suy dién F
Két luan: F tudng ducdng G
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PHU CUA TAP PHU THUOC HAM
(cover of dependencies)

Phu thudc ham c¢6 vé trai du thua

m Ndi rang phu thuéc ham Z — Y ¢6 vé trdi dw thiva néu cé
mot AeZ sao cho F =F-{Z - Y} 4 (Z-A) = Y}

m Vi du: cho tap phu thuéc ham F={A—BC, B—>C, AB—D} thi
phu thuoc ham AB—D c6 vé trai du thura B vi A+= ABCD
Vay A-> D thuoc F+ nén thay AB-> D bang A>D

B+ =BC suy ra B>B, B>C day du nén khong thay
F =F-{AB > D}U{A - D}
={A > BC,B—-> CA — D}

m Tap phu thuoc ham cé vé trai khong du thura 1a tap phu thudc
ham khong c6 phu thudc ham c6 vé trai du thura
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PHU TOI THIEU CUA TAP PTH

(Minimal cover of dependencies)

Tap phu thudéc ham co vé phai 13 mét thuéc tinh

Mbéi tap phu thudc ,hém F déu twong duong véi mot tap phu

thude ham G ma v¢é phai cua cac phu thuoc ham trong G chi

gom mot thudc tinh.

Vidu: cho F={A—>BC, B—>C, AB—>D}tasuyra
F={A->B, A>C B—->C,AB—>D} =G

Tap phu thuéc ham khong dw thira

NOi rang F 14 tap phu thuéc ham khong du thira néu khong ton

tai F’c F sao cho F’= F.Nguoc lai F la tap phu thuoc ham du

thira.

Vi du: cho F = {A—>BC, B—D, AB—D} thi F du thira vi
F=F={A>BC, B->D}
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“PHU TOI THIEU CUA TAP PTH

(Minimal cover of dependencies)

Thuat todn loai khoi F cac phu thudc ham du thura

m Budc | : Lan luot xét cac phu thuoc ham X-=>Y ciia F

m Buéc 2 : Néu XY 1a thanh vién cua F — {X2>Y} thi loai
X=2> Y khéi F.

m Budc 3 : thuc hién budc 2 cho cac phu thudc ham tiép theo
cua F.
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PHU TOI THIEU CUA TAP PTH

m F dugc go1 la mot tap phu thudc ham t6i thiéu néu F thoa déng
tho1 ba diéu kién sau:

CF la tg

CF la tg

CF la tg

D

D

D

p.

p.

p.

1u ]

1u ]

NuOC |

NuOC |

1u ]

nam cO vé tra1 khong du thua

nam cO v€ phalr mot thudc tinh.

NuOC |

ham khong du thura.
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PHU TOI THIEU CUA TAP PTH

Thuét toan tim phi toi thiéu ciia mot tip phu thudc ham
® Budc 1: Loai khoi F cac phu thudc ham cé vé trai du thira.

m Budc 2: Tach cac phu thudoc ham co vé phai trén mot thudc
tinh thanh cac phu thuoc ham co vé phai mét thude tinh.

m Bwoc 3: Loai khoi F cac phu thuoc ham du thira.
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PHU TOI THIEU CUA TAP PTH

Vi du: Cho lugc do quan hé Q(A,B,C,D) va tap phu thudc F nhu sau:
F={AB—CD, B—C, C->D}
Hay tinh phu t6i thiéu cua F.
Budce 1: Xét AB— CD;
A+= A
B+=BCD VayF 5B— CD Thay AB->CD bang B>CD
F={B—>CD, B—»C,C—>D}
Buoc 2: F={B—C, B—>D,C—>D }
Budc 3:
Loai B— C, F’={B—>D,C—>D}
B+=DB; Khong loai duoc
Loai B— D, F’={B—C,C—»D}
B+=CBD; B— D thuoc F’+ nén loai khoi F
LoaiC—» D ,F = {B— C}
C+=C Khong loai duoc;
Vay phu toi thiéu 14 F ={B—C,C—>D
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Giai thuat tim phu toi thiéu (C2)
m [nput: tap phu thudc ham F
= Output: G 13 1 phu toi thiéu ctia F
Budc 1: G:=F, tat ca FD déu dugc bién doi thanh thudc tinh
don bén phia phai
Budc 2: Xoa tat ca thudc tinh du thira khéi phia trai cua FD
trong G
Budc 3: Xoa tat ca cac FD du thira khoi G
Return G

Tran Thi Kim Chi 65



PHU TOI THIEU CUA TAP PTH

Vi du: Cho luge d6 quan hé Q(A,B,C,D) va tap phu thudc F nhu sau:
F={AB—CD, B—C, C-»D}
Hay tinh phu to6i thi€u cta F.
Bwéc 1: Tach cac phu thudc ham sao cho vé phai chi con mét thudc tinh.
+taco F=<{AB—->C,AB—-D,B—C,C — D}
Bwéc 2: Bd cac thudc tinh dw thira & vé trai.
B — C, C — D Khdng xét vi vé trai chi c6 mét thudc tinh.
Xét AB — C : Néu Bd A thi B*=BCD khéng chira A nén khéng thé B A.
Néu B6 B thi A*=A. khéng bd duwoc thude tinh nao.
Xét AB — D : Néu B4 A thi B*=BCD khéng chira A nén khéng thé B A.
Néu B6 B thi A*=A. khéng bd duwoc thude tinh nao.
Bwéc 3. Loai khdi F cac phu thuéc ham du thira.
m Xxét AB->C : Tinh AB+=ABCD chra C nén loai bé AB->C
m Xét AB->D : tinh AB+=ABCD cha D nén loai bé AB->D
= B->C : tinh B+=B khéng thé bé.
m C->D:tinh C+=C khéng thé bd.

, > 66
Phu toi thieu la {B->C, C->D}
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Giai thuat tim phu t6i thiéu (C2)
Vi du

m  Cho tap thuoc tinh ABCDEFGH, va tap phu thuoc ham F

ABH->C

A->D

C->E

BGH->F

F>AD

E->F

BH—2>E

Tran Thi Kim Chi
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Giai thuat tim phu téi thiéu (C2)
m Bude 1: xac dinh G vdi tat ca cac FD c¢6 vé phai thudc tinh don:
F={ABH->C, A-=>D, C-2>E, BGH2>F, F>A, F>D, EF, BH2>E
m Budc 2: X6a tat ca thude tinh du thira khoi phia trai ciia FD trong G
v Xét ABH->C
Vi A= {AD}, B={B}, H'={H}
(AB)"= {ABD}, (AH)'={AHD}
(BH)*={BHEFAD}
= FD ABH->C khong du thira vé trai
» Xét BGH->F
Vi B*={B}, H={H}, G+={G}, (GH)+={GH}
(BG)+={BG}, (BH)*={BHEFAD}
= BGH=> F ¢6 G du thira
F={ABH->C,A->D,C>E,BH->F(Loai bo G), F2A, F>D,E2F,BH>E



"
Giai thuat tim phu toi thiéu (C2)
F={ABH->C,A->D,C2>E,BH—>F(Loai bo G), F>A, F>D,E>FBH->E}

Budc 3: X0a tat ca cac FD du thira khoi G

Gia st loai ABH->C, F’={A->D,C2>E,BH=>F, F2A,
F->D,E->FBH2>E}

ABH+=ABHDFE khong chira C nén khong loai

Gia st loai A>D, FP’={ABH>C,C>E,BH>F, F>A,
F>D,E>F,BH>E}

A+=A khong chita D nén khong loai duoc

Gia sir logi COE, F’={ABH>C,A>D,BH>F, FDA,
F>D,E>F,BHYE}

C+=C khong chtra E nén khong loai

Gia st loai BHOF, F’={A>D,C>E,ABH>C, F>A,
F>D,E>F,BH>E}

BH+ =BHEFADC chtra F nén loai
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Giai thuat tim phu toi thiéu (C2)
F={ABH->C,A->D,C2>E,BH—>F(Loai bo G), F>A, F>D,E2>F,BH>E}

Budc 3: Xoa tat ca cac FD du thira khoéi G

Gia stt loai F>A, F’={ABH>C, AS>D,C>F,
F>D,ES>F,BH>E!

F+=FD khong chra A nén khong loai

Gia st loai F>D, F’={ABH>C,A>D,C>E,
F>A,E>F,BHOE!

F+=FAD chtra D nén loai

Gia st loai E2F, FP={ABH>C,A->D,C2>E, F>A,BH2>E}
E+=E khong chtra F nén khong loai

Gia st loai BH=2E, F’={ABH->C,A->D,C2>E, F>A,E2>F}
BH+=BH khong chtra E nén khong loai
Ftt=F’={ABH->C,A->D,C2>E, F>AE2>F, BH2>E}
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Giai thuat tim phu toi thieu (C2
F= {ABH%C A->D’ ,C2>E,BH—>F(Loai bo G), F2>A, F>D.E-2>F, H%E}

Budc 3: Xoa tat ca cac FD du thira khoi G
m Loaibé FD F->D (vi F2A, A>D)
= Loai bo FD BH>F (vi BH> E, ESF)

G con lai cac FD sau:

G= {ABH>C, A>D, COF, F>A, ESF,
BHE}

= G la phu t6i thiéu cia F

Tran Thi Kim Chi
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Giai thuat tim phu toi thiéu (C2)
?)i;ai;o’c dé CSDL

Q(TENTAU,LOAITAU,MACHUYEN,LUONGHANG,BENCANG,NGAY)
F={TENTAU — LOAITAU

MACHUYEN — TENTAU, LUONGHANG

TENTAU,NGAY - BENCANG, MACHUYEN}

= Hay tim tap phu t6i thiéu coa F
= Q(ABCDEF)
= F={A->B, C->AD, AF>EC}
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Giai thuat tim phu téi thiéu (C2)
Hay tim tap pha tbi thiéu cta F
= Q(ABCDEF)
s F={A>B, C>AD, AF>EC}
Buwdc 1: Loai bé phu thudc cé vé trai duw thira
Xéet AF2EC
A+= AB khong chura EC
F+ = F khong ch& EC nén AF>EC khong c6 vé trai dw
thira
Buwdc 2: Tach vé phai con 1 thudc tinh
F={A->B, C2>A, C->D, AF>E, AF>C}
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ay tim tap phu t6i thiéu clia F

= Q(ABCDEF)

= F={A->B, C->AD, AF>EC}

Buwdce 3: Loai bo cac phu thubéc ham dw thira

F={A->B, C>A, C->D, AF>E, AF>C}

Gia st loai A>B , F'={C>A, C->D, AF>E, AF>C}
A+=A khong chtra B nén khong loai dwoc

Gia st loai C2>A, F’={A->B, C->D, AF>E, AF>C}
C+=CD khong chtra A nén khong loai dwoc

Gia st loai C->D, F'={A->B, C>A, AF>E, AF>C}
C+=CAB khong chwra D nén khong loai dwoc

Gia st loai AF>E, F'={A->B, C->D, C>A, AF>C}
AF+=ABFCD khong chtra E nén khong loai duwoc

Gia s loai AF>C, F’={A->B, C->D, C2>AAF>E}
AF+=ABFE khong chira C nén khong loai dwoc

Két luan: Ftt={A>B, C>AD, AF>EC} 74
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Bai tap:
= Cho lvge dd quan hé Q(MSCD,MSSV,CD,HG) va tap phu thudc F
nhw sau:

F={MSCD - CD:
CD — MSCD;
CD,MSSV — HG;
MSCD,HG — MSSV;
CD,HG —» MSSV;
MSCD,MSSV - HG}

Hay tim pha tbi thiéu cia F

Q(ABCD)

F={A->C, C-2>A, BC->D, AD->B, CD->B, AB->D}

Tran Thi Kim Chi
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Hay tim pha tbi thiéu cia F
Q(ABCD)
F={A->C, C->A, BC->D, AD->B, CD->B, AB->D}
Bw&c 1: Loai bé cac phu thuéc ham coé vé trai dw thira
Xét BC->D
B+=B, C+=AC khéng chwra D, khong duv thira
Xét AD—->B
A+=AC, D+=D khdng chira B, khdng c6 vé trai dw thira
Xét CD->B
C+=AC, D+=D khdng chira B, khdng cé vé trai duv thira
Xét AB->D
A+=AC, B+=B khdng chira D, khéng c6 vé trai dw thira
Bwéc 2: Tach cac vé phai con 1 thudc tinh
F={A->C, C-2>A, BC->D, AD->B, CD->B, AB->D}
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Hay tim pha tbi thiéu cia F

Q(ABCD)

F={A->C, C->A, BC->D, AD->B, CD->B, AB->D}

Bwéc 3: Loai bé cac phu thudc dw thira

Gia st loai A2>C, F’={ C->A, BC->D, AD->B, CD->B, AB->D}
A+ =A khong chtta C nén khong loai dugc

Gia st loai C2A, F’={ A>C, BC->D, AD->B, CD->B, AB->D}
C+ =C khong chtra A nén khong loai dugc

Gia st loai BC-2>D, F’={ A>C,C->A, AD->B, CD->B, AB->D}
BC+=BCAD chtra D nén loai dugc

Gia st loai AD2>B, F’={C->A,A->C, CD->B, AB->D}
AD+=ADCB chtra B nén loai dugc

Gia st loai CD-2>B, F’={ C2>A, A>C, AB->D}
CD+ =CAD khong chtra B nén khong loa1 dugc

Gia st loai AB2>D, F’={ C>A, A>C, CD->B}
AB+ =ABC khong chtra D nén khong loai dugc

Ftt ={A->C, C>A, CD->B, AB->D} ”



" S
Khoa cla lwge dd quan hé

m Xét Q(A1,A2,...,An) 1a lugc d6 quan hé.
1 Q+ 1a tap thudc tinh cua Q.
1 F 1a tap phu thudc ham trén Q.
1 K 1a tap con cua Q+.
= Noi rang K 1a mét khoa cita Q néu:
0 K+ =0+ va
0 Khéng ton tai K'c K sao cho K'+= O+
= Tap thudc tinh S dugc goi 1a siéu khéa néu S > K
®m Thudc tinh A dugc goi1 1a thuoc tinh khoa néu AecK v6i K 1a
khoa bat ky ctia Q. Ngugc lai A dwoc goi 1a thude tinh khong
khoa.
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Khoa cla lwge dd quan hé

Thuét toan tim mot khoa ciia mot lugc do quan hé Q
®m Buécl: gan K=0Q+
m Budc 2: A 1a mét thudc tinh cua K, dat K’=K — A.
Néu K’+=Q+ thi gan K =K' thuc hién lai budc 2

m Vidu: Tim tat ca cac khoa cua lugc d6 quan hé va tap phu thudc
ham nhu sau: Q(C,S,Z2); F={CS—Z; Z—>C}

X, X,* Siéu khoa khoa
C C

S S

CS CSZ CS CS

Z ZC

CZ CZ

S7Z SZC S7Z S 7
csy CSY Tran Thi Kir&%h'z
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Giai thuat tim khoa cla lwoc do quan hé

= Nhap: R(U) va tap phu thudéc ham F

= Xuat: tip hop K bao gom tat ca khoa cia R

m Tap thudc tinh ngudn (TN) chtra tat ca cac thudc tinh xuat
hién & vé trai va khdng xuat hién & vé phai cta cac phu thudc
ham va cac thudc tinh khéng xuat hién & ca vé trai 1an vé phai
cuia cac phu thuoc ham

TN=U- _s.g right(f)
Q(ABCD)
F={A->C, C>A, BC->D, AD->B, CD->B, AB->D}

TN={¢}
TG={A,B,C, D}

80
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Giai thuat tim khda cua lvgc dé quan hé

= Tap thudc tinh dich (TD) chua tat ca cac thudc tinh co xuat
hién & vé phai va khdng xuat hién & vé trai cta cac phu thudce
ham
TD= uvfeF ”ght(f) - UVfeF IEft(f)

= Tap thudc tinh trung gian (TG) chia tat ca cac thudc tinh xuat
hién & ca vé trai 1an vé phai ciia c4c phu thudc ham
m Hé qud: Néu K lakhoa ciia Qthi TN cKvaTD nK = &

Q(ABCDEFGH) va F={A>B, C>AD, AF->EC)
s TN={FGH}
] TG:{AC} 81
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Thuéat toan tim tat ca khoa

Buée 1: Tao tap thudc tinh nguon TN. Tap thudc tinh trung gian
TG

Bude 2: Néu TG = @ thi luoe do quan hé chi co 1 khoa K
K=TN Két thlic
Nguoc la1 qua budce 3
Budre 3: Tim tat ca cac tap con Xi cua tap trung gian TG
Budre 4: Tim céc siéu khoa Si bang cach V Xi
Néu (TN U Xi)+ = Q+thiSi=TN U Xi
Buwde 5: Tim khoa bang cach loai bo céac siéu khoa khong toi thiéu
vV SI,SjeS
If Sic Sj thi Loai Sj ra khoi tap siéu khoa S
S con lai chinh 14 tap khoa can tim
Tran Thi Kim Chi 82



] .— Bwéc 1: Tao tap thudc tinh nguoén TN. Téap thudc tinh trung gian
TG

Buédc 2: NéuTG = & thi luge d6 quan hé chi c6 1 khda K

Thuat toan ti K=TN Ké thic
) Nguoc lai qua bude 3
Cho R(A,B,C,D,EF) va Buwéc 3: Tim tat ca cac tap con Xi cia tap trung gian TG
F={D->B, A>C, AD>E, C>F] Buéc 4: Tim céc siéu khda Si bang cach V Xi
Tim tat ca cac khoa cua R Neuw(TNw Xiy+ =Q+thisi=TNL Xi
= B1: TN={AD}, TG={C} BwacVS:S':'lrsrjj keh(;a bang cach loai bo cac siéu khoa khong toi thicu

= Xila cac tap con cia TG if Sic Sj thi Loai Sj ra khoi tap siéu khéa S
Cho R(A,B,C,D.EF)vaF={A>D, C2AF, 5 con 1ai chinh 14 tap khéa cin tim
AB-> EC}. Tim khoa cua R?

X | X, UTN  |(X U TN)+ Siéu khéa | Khoa
@ |AD ADBCEF=R+ AD AD
C |ADC ADBCEF=R+ ADC
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Thuat toan tim tat ca khoa

Vidu?2

= Cho R(A,B,C,D,E,F) va F={A->D, C>AF, AB-> EC}. Tim
khoa cua R?

= TN={B}, TG={AC}
= Khoa cua R la {AB} va {BC}

X (X U TN)+ Siéukhéa  Khoa
> |B B

C |cB ABCDEF=R+ |BC BC

A |AB ABCDEF=R+ |AB AB

AC |ABC ABCDEF=R+ |ABC
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NGi rang K la mét khda cua Q néu:

K+ = Q+ va
Khong ton tai K'c K sao cho K'+= Q+

Ghi ch:

Tap thuoc tinh nguén (TN)
ch(ra tat ca cac thudc tinh
cé xuat hién & vé trai va

Let a relation R have three candidate keys A, B, and (C,D). kbong’ xuat hienAd Ve pha‘i
Which of the following must not be correct. cud CaCAphq thUQCA ham va
a) A>B cac thuoc tinh khong xuat
b) B>A hién & ca vé trai lan v€ phai
c) A>C cla cac phu thudoc ham.

d) C>AB

Tap thudc tinh trung gian
(TG) chlra tat ca cac thudc

m Tim tét ca cac khoa cua luge do quan hé va tap pth nhu sau: tinh xudt hién & ca vé trai
0(C,S,2); F={CS—>Z; Z—C}) lAn vé& phai cla cic phu
Giai: thudc ham.
™ = {S}; TG = {C, 2}

Consider a relation R(A,B,C,D,E) with

Goi Xi la cac tap con cua tap TG: the following functional dependencies:

he number of superkeys of R is:
¢ S S 22
C SC Qf 3C 3C b) 7
c) 10
C7 SC7 o SCEén Thi Kim Chi 85




'._
Bal Tap
1. Cho mot quan hé R ={A, B, C,D, E, F, G, H, I, 1}
va tap phu thudc ham
F={AB~>C,
A> D, E

)
Yéu cau:
-TN ={AB}
TG ={DF} 6 AB ABCDEFGHIJ=R+ AB AB
D ABD R+ ABD
F ABF R+ ABF
DF ABDF R+ ABDF
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Bai Tap
1. Cho mot quan hé R ={A, B, C,D, E, F, G, H, I, 1}
va tap phu thudc ham

F={AB>C
A-> D, E
B> F
F> G, H
D> 1, ]
b
Yéu cau:

- Tim {A}+ ={D, E, 1,1}
- Tim khoa cua quan hé R.
- Tach quan hé R thanh BCNF.

- Kiém tra xem viéc tach trén cé mat mat thong tin
khong?
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Bai Tap

1. Cho mot quan hé R ={A, B, C,D, E, F, G, H, I, 1}
va tap phu thudc ham
F={AB-> C, A> DE, B> F,F> GH,D-> IJ
b
Yéu cau:
- Tim {AY+ ={D, E, 1,]}
- Tim khoa cua quan hé R.
- Tach quan hé R thanh BCNF.
- Kiém tra xem viéc tach trén cé6 mat mat thong tin
khong?
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BalTaP
1. Cho mot quan hé R ={A, B, C,D, E, F, G, H, I, 1} va
tap phu thuoc ham
F={AB-> C, A> DE, B> FF> GH,D-> 1]}
Yéu cau:
- Tim khoa cua quan hé R.

B1: TN ={AB} TG={DF}

- (Xiu TN)+ SIEU KHOA | KHOA

ABCDEFGHIJ=R+

D ABD R+ ABD
F ABF R+ ABF
DF ABDF R+ ABDF
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1. Cho mot quan hé R ={A, B, C,D, E, F, G, H, I, 1}
va tap phu thudc ham

F={AB-> C, A> DE, B> F,F> GH,D-> 1]}

Yéu cau:
- Tim phu t&i thiéu
B1l: Loai bo cac phu thudéc ham coé vé trai du thua
Xét AB->C
A+=ADEIJ], B+=BFGH khong chuia C nén kg co vé
trai du thua
B2: Tach cac vé phai con 1 thudc tinh
F={AB-> C, A> D, A>E, B> FF~> G,
F>H,D->I,D>])

Tran Thi Kim Chi 20



'lE_Ae D, ASE, B> FF> G, F>H,D>I,D>))
3: Loai bo cac phu thudéc ham du thua

Gia sU loai AB>C,F'={A> D, A>E, B> FF> G, F>H,D~>I,D>]
AB+=ABDEFGHIJ khong chia C nén khong loai

Gia sU loai A>D,F'={AB> C, A>E, B> FF> G, F>H,D~>I,D>]
A+=AE khdéng chlda D nén khong loai

Gia sU loai A>E,F'={A> D, AB>C, B> F,F> G, F>H,D~>I,D>]
A+=ADIJ khong chl’a E nén khdng loai

Gia sU loai B>F,F'={AB->C,A> D, A>E, F> G, F>H,D~>I,D~>1]}
B+=B khong chUa F nén khong loai

Gia sU loai F=G,F'={AB>C,A> D, A=>E, B> F, F>H,D~>I,D~>1]}
F+=FH khong chia G nén khdng loai

Gia sU loai F>H,F'={AB->C,A> D, A=>E, B> F, F>G,D~>I,D->]}
F+=FG khong chira H nén khdng loai

Gia sU loai D>I,F'={AB>C,A-> D, A>E, B> F, F>H, D>J]}
D+=DJ khong chda I nén khong loai

Gia sU loai D>J],F'={AB->C,A> D, A>E, B> F, F>H,D->I}
D+=DI khong chia J nén khong loai

Ftt={ AB-> C, A> D, A>E, B> FF> G, F=>H,D>I,D>1]}
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Bai Tap

1. Cho mot quan hé R ={A, B, C,D, E, F, G, H, I, 1}
va tap phu thudc ham
F={AB> C, A> DE, B> FF> GH,D> IJ
b
Yéu cau:
- Tim {A+ ={A,D, E, I1,]}
- Tim khoa cua quan hé R.
- Tach quan hé R thanh BCNF.
- Kiém tra xem viéc tach trén cé6 mat mat thong tin
khong?
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" S
Bai Tap

1. Cho quan hé R(ABCDEH) va tap cac phu thuéc ham
F={ AB>ED,BD—>CH ,AC—>BD,ABC - DH }

2.1 : Tim tat ca cac khoa cua R suy ra tir tip phu thudc
ham

Tran Thi Kim Chi
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Bai Tap

2. Cho moét quan hé R ={A, B, C, D, E, F, G, H, I, ]}
va tap phu thudc ham

G={AB->C
B, D>E, F
A, D>G,H
A 1
H>J)
Yéu cau:

-Tim {A}+ ={D, E, I,]}

- Tim khoa cua quan hé R.

- Tach quan hé R thanh BCNF.

- Kiém tra xem viéc tach trén cé mat mat thdng tin
khong?
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Bai Tap

3. Cho mot quan hé R ={CourseNo, SecNo, OfferingDept,
Credit_Hours, CourselLevel, InstructorSSN, Semester, Year,

Days_Hours, RoomNo, NoOfStudents?} va tap phu thudéc ham:
F ={ CourseNo - OfferingDept, Credit_Hours, CourselLevel;

CourseNo, SecNo, Semester, Year »>Days_Hours, RoomNo, NoOfStudents,
InstructorSSN;

RoomNo, Days_Hours, Semester, Year - InstructorSSN, CourseNo, SecNo }

Yéu cau:

Tim khoda cua quan hé R.

- Quan hé trén thudc dang chudn may?

- Tach quan hé vé dang 3NF.

- Kiém tra xem viéc tach trén cd6 mat mat thong tin
khong?

Tran Thi Kim Chi 95



	Slide 1: PhỤ thuỘc hàm (Functional Dependency)
	Slide 2: Nội dung
	Slide 3: Dư thừa dữ liệu - (Data redundancy)
	Slide 4: Ví dụ
	Slide 5: Phụ thuộc hàm (Functional Dependency)
	Slide 6: Phụ thuộc hàm (Functional Dependency)
	Slide 7: Phụ thuộc hàm (Functional Dependency)
	Slide 8
	Slide 9: Ví dụ
	Slide 10
	Slide 11: Giải thuật kiểm tra phụ thuộc hàm
	Slide 12: Thuật toán Satifies
	Slide 13: Thuật toán Satifies
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Tìm tất cả các phụ thuộc hàm
	Slide 18
	Slide 19: Hệ tiên đề Amstrong
	Slide 20
	Slide 21
	Slide 22: Ví dụ
	Slide 23: Bài tập
	Slide 24: Bao đóng của tập thuộc tính
	Slide 25
	Slide 26
	Slide 27
	Slide 28: Ví dụ tìm bao đóng của X
	Slide 29: Bài tập
	Slide 30: Bài tập
	Slide 31: Bài tập
	Slide 32: Kiểm tra thành viên trong F+
	Slide 33: Kiểm tra thành viên trong F+
	Slide 34: Ví dụ
	Slide 35: Ví dụ
	Slide 36: Ví dụ kiểm tra phụ thuộc hàm 
	Slide 37: Bài Tập
	Slide 38: Bao đóng của tập phụ thuộc hàm
	Slide 39: Bao đóng của tập phụ thuộc hàm
	Slide 40: Các tính chất của bao đóng của tập phụ thuộc hàm
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47: Bài tập 3
	Slide 48: Bài tập 4
	Slide 49: Phụ thuộc hàm tương đương (equivalences among sets of dependencies)
	Slide 50: Kiểm tra các tập FD tương đương
	Slide 51: Ví dụ
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59: PHỦ CỦA TẬP PHỤ THUỘC HÀM (cover of dependencies) 
	Slide 60: PHỦ TỐI THIỂU CỦA TẬP PTH (Minimal cover of dependencies) 
	Slide 61: PHỦ TỐI THIỂU CỦA TẬP PTH (Minimal cover of dependencies) 
	Slide 62: PHỦ TỐI THIỂU CỦA TẬP PTH 
	Slide 63: PHỦ TỐI THIỂU CỦA TẬP PTH 
	Slide 64: PHỦ TỐI THIỂU CỦA TẬP PTH 
	Slide 65: Giải thuật tìm phủ tối thiểu (C2)
	Slide 66: PHỦ TỐI THIỂU CỦA TẬP PTH 
	Slide 67: Ví dụ
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78: Khóa của lược đồ quan hệ
	Slide 79: Khóa của lược đồ quan hệ
	Slide 80: Giải thuật tìm khóa của lược đồ quan hệ
	Slide 81: Giải thuật tìm khóa của lược đồ quan hệ
	Slide 82: Thuật toán tìm tất cả khóa
	Slide 83
	Slide 84: Ví dụ 2
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95

