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GIOI THIEU

Mot thiét ké DB tot la mot thiét ké:

« Puwa ra tap cac quan hé chiva cac thudc tinh dién ra
dwoc cac dir liéu mong muén cla bai toan

« Tbi thiéu hoac loai bd sy dw thira dir liéu trong mbi
quan hé

Dw thira div liéu trong thiét ké sé& dan t6i

 Tbén khéng gian lwu triy

« Sai di¥ liéu va di thwong div liéu (update
anomalies) khi thyc hién Insert/ Update/ Delete
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GIOI THIEU

THIET KE 1: KHONG DU THU'A DU’ LIEU

Nhanvien

MaNV | TeNV Vitri Luong | MaPB

0111 | Nguyen An | Manager |30000 |B0OS Phionghan

0112 |Builiem |Assistant |20000 |B0O05 MaPB | TenPB
0201 |LleVan Assistant | 15000 | BOO4 BOO3 | Dieu hanh
0202 |TranMai |Assistant |15000 |B004 B004 | Nghien cuu
0203 |TranTuan |Manager |20000 |B003 BOOS | To chuc

THIET KE 2: DU THU'A DU LIEU: TenPB l3p lai & nhiéu dong

G|(’)?| THIEU BAT THPONG KHI U/D DU LIEU TRONG THIET KE 2

Thém mét nhan vién méi, phai ddm bao TenPB twong (rng véi MaPB,
khop véi DL cta bd ¢ trwdc

MaNV | TeNV Vitri Luong MaPB | TenPB
0111 Nguyen An Manager | 30000 BOO5 | To chuc
0112 Bui Liem Assistant | 20000 BOO5 | To chuc
0201 Le Van Assistant | 15000 B004 | Nghien cuu
0202 Tran Mai Assistant | 15000 B004 Nghien cuu
0203 Tran Tuan Manager | 20000 B0O3 Dieu hanh
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MaNV TeNV Vitri Luong MaPB TenPB
0111 Nguyen An Manager 30000 B0OS To chuc -
0112 Bui Liem Assistant 20000 B0OS To chuc Ma3u thuin véi
0201 LeVvan Assistant 15000 B004 Nghien cuu M ap B' Ten PB
0202 Tran Mai Assistant 15000 BOO4 Nghien cuu cﬁa CéC bé da Co'
0203 Tran Tuan Manager 20000 B003 Dieu hanh ’
Insert - 0301 Pham Tin Assistant 20000 BOOS TCHC
Thém mét phong ban mai la khdng thé, vi MaNV khéng thé NULL
MaNV TeNV Vitri Luong MaPB TenPB
0111 Nguyen An Manager 30000 B0OOS To chuc
0112 Bui Liem Assistant 20000 BOOS To chuc
0201 Le Van Assistant 15000 B0O0O4 Nghien cuu
0202 Tran Mai Assistant 15000 B0O0O4 Nghien cuu
e . 0203 TranTuan Manager 20000 B003 Dieu hanh
Insert bé nay la khong thé
BOO1 Ke toan
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G|(')?| THIEU BAT THPONG KHI U/D DU LIEU TRONG THIET KE 2

Xoa mét nhan vién: néu nhan vién nay la nhan vién duy nhét cla
mot phong ban, thao tac xoa sé& dan dén xoa ludn phong ban =>
méat thdng tin

MaNV | TeNV Vitri Luong MaPB | TenPB
0111 Nguyen An Manager 30000 B0OO5 To chuc
0112 Bui Liem Assistant 20000 B0O05 To chuc
0201 Le Van Assistant 15000 B004 Nghien cuu X6a nhan vién 0203
0202 Tran Mai Assistant 15000 B004 Nghien cuu s& dan tdi xéa luén
0203 | TranTuan Manager | 20000 | Bo03 | Dieuhanh phong ban B0O3
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G|(')?| THIEU BAT THPONG KHI U/D DU LIEU TRONG THIET KE 2

» Khi sira tén mét phong ban: phai dam bao stra tén phong

ban & tat ca cac bd twong rng.

« Néu khdng sé& mét tinh nhat quan dir liéu (sai di liéu)

MaNV | TeNV Vitri Luong MaPB | TenPB Stra Tén PB (hay sira
0111 Nguyen An Manager 30000 BOOS To chuc 4] M3 PB) mé khéng
0112 Bui Liem Assistant | 20000 B005 Quan ly Nhansu  ~ stra trén tat ca cac bé
0201 Le Van Assistant 15000 B0O04 Nghien cuu tu‘o'ng lll'ng sé dan
0202 | Tran Mai Assistant [ 15000 | BOO4 | Nghien cuu d&n mat tinh nhat
0203 Tran Tuan Manager 20000 B003 Dieu hanh qua' n
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VE GIA TRI NULL

« Dbi v6i mot bd cu thé, gia tri NULL tai mot cot co nhiéu y
nghia:
+ Khéng thé ap dung thudc tinh nay dbi véi bd dang xét
« Gi4 tri 6 1a khéng biét, hodc chwa biét

« M6t quan hé cé nhiéu gia tri NULL
* Lang phi khdng gian lwu triv
« Khéng co6 loi vé mat ngir nghia trong thuc té

* Vi vay trong qua trinh thiét ké, tranh t6i da viéc cho ra
quan hé thwdng xuyén xuét hién gia tri NULL
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NOI DUNG

+ PHU THUQC HAM

+ BO LUAT DAN AMSTRONG

+ BAO BONG CUA TAP PHU THUQC HAM (PTH)
« BAO BONG CUA TAP THUOQC TINH

« PHU VA PHU TOI THIEU

« PTH VA KHOA
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CAC DANG BAI TOAN

(1) Chirng minh phu thudéc ham dung b6 luat Armstrong
(2) Tim bao déng cua 1 tap thudc tinh

(3) Kiém tra PTH cé duwoc suy dién tir PTH cho truédc khdng?

(bai todn thanh vién)
(4) Tim moét khod cda lwge d6 quan hé

(5) Tim tat ca cic khod cla lvoc d6 quan hé

(6) Hai phu thudoc ham tuong duong

(7) Phd va phd téi thiéu

(8) Tach quan hé F, Kiém tra cé mat mac thdng tin khéng
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TOM TAT PHAN 1

* Phu thudoc ham

* Tién dé Armstrong (6 luat)
* Phan xa, ting trudng, bac cau
 B&c cau gia, hop, tach

* Bao ddng (closure)
* Bao dong cua tap PTH
* Bao dong cla tap thudc tinh
* Baitoan thanh vién

* Khoa
* Dinh nghia Khoa va siéu khoa
* Tim 1 khoa
* Tim tat cd khod
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PHU THUOC HAM (functional Dependency)

ChoR( 1, 2,.., p)lalwgcdd quan hé
X, Y la hai tap con thudc tinh cia R
r1a 1 thé hién bat ky cha R
t,,t; lahai bd batky trénr
Ta c6 phu thuéc ham X xac dinh Y (hay Y phu thuéc ham vao X)
H e 1X= o Y= .
* PTHX - Y: mét gia tri cia tap X xac dinh duy nhat mot gia tri
chatiapyY
* Tandi: Xxdc dinh Y hay Y phu thuéc ham vao X
* PTH duwoc suy ra tir nhitng quy tac dit liéu khi ta khao sat yéu
cau cla bai toan
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Minh hoa PTH

* M43 sinh vién xac dinh ho tén cta SV
MaSV - HoTen
* Ma phong ban xac dinh tén phong ban va ngay thanh lap
MaPB - {TenPB, NgayTL}
* M3 sinh vién va m3 mdn hoc xac dinh diém thi cla sinh vién
déi vai mén hoc tuong (rng
{MaSV, MaMH} - Diem
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Minh hoa PTH

MatHang (MaMH, TenMH, SL) cé cdc PTH sau:

* M3 mon hoc xac dinh tén moén hoc
MaMH - TenMH

* M3 phong ban xac dinh s6 luvgng
MaMH - SL

* Ma3 sinh vién xac dinh tén mdn hoc va so lvong
MaMH - {TenMH, SL}
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PHU THUOC HAM (functional Dependency)

Lwuy:

. - = 1.X = o 1Y = 2. nhung khdng cd
chidu nguoc lai. <&

« (*) Néu phu thuéc ham X - Y ton tai trong mét lugc do
quan hé R, hay dugc xac dinh nhu thuéc tinh cua R, thi
X - Y phai thoa trén moi thé hién cua R
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PHAN LOAI PHU THUOC HAM

C6 2 loai PTH:

* PTH hién nhién:néuB AthiA - B

* PTH nguyén td (PTH day dd): A -~ B (VT khéng cé tdp con
nao, VT 1 thudc tinh)

VD: CTHD (MaMH, SoHD, SL, DG, TongTien) cé cac PTH sau:
F1: MaMH, SoHD — SL (PTH nguyén t4)

F2: MaMH, SoHD — DG (PTH hién nhién, F5)

F3: MaMH, SoHD — TongTien (PTH nguyén t6)

F4: SL, DG — TongTien (PTH nguyén t6)

F5: MaMH — DG (PTH nguyén to)
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HE TIEN DE

Armstrong
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HE TIEN DbE ARMSTRONG

Cho lugc @6 quan hé R(Q+). X, Y, Z, W |a tap con chia Q+

Hé tién dé Armstrong la ding va day da

1. Luit phan xa: Y X, X Y

{BC ABC}, ABC BC

2. Luat gia tang {X Y} XZ YZ

{C ALAC A

3.ludtbiccau{X Y Y 7} X Z

{AB CD CD EF}, AB EF
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HE TIEN DbE ARMSTRONG

4. Luat hop: {X Y X Z} X YZ

{AB CO AB EF} AB CDEF

5. Luat tach {X YZy X Y X Z

{AB DE}, AB D AB E

6. Ludt bic cau gia {X Y YW Z} XW Z

{AB EF DEF G},ABD G
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Dang bai 1

1. Cho lwgc d6 quan hé R(ABCDEGH) va tap phu thudc ham F={AB
~C,B- D,CD = E,CE » GH, G - A}. Ap dung tiéu dé Amstrong,
tim 1 chudi suy dién AB - E

----Giai----:

(1) AB - C (gia thiét)

(2) AB - AB (Luat gia tang)

(3) AB > B (luat phanra (2))

(4) B - D (gia thiét)

(5) AB - D (luat bac cau (3 va 4))
(6) AB - CD (luat hoi(1va5))

(7) CD - E (gia thiét)

(8) AB - E (bat cau 6 va 7) (dpcm)

Dang bai 1

2. Cho lugc d6 quan hé R(ABCDGHiJ) va tap phu thuéc ham F={AB
- E,AG - J,BE - I,E - G, Gl - H}. Ap dung tiéu dé Amstrong,
tim 1 chudi suy dién AB — GH (AB - G,AB - H)

----Giai----:

(1) AB - E (gia thiét)

(2) E - G (gia thiét)

(3) AB - G (bdc cau 1va2)
(4) AB - AB (luat gia tang)
(5) AB > B (luat phanra 4)
(6) AB - BE(luat hoi 1 va5)
(7) BE - I (gia thiét)

(8) AB - | (bac cAu 6 va 7)
(9) AB - Gl (luat hoi 3 va 8)
(10) GI - H (gia thiét)

(11) AB = H (b&c cau 9 va 10)
(12) AB - GH (luat hoi 3 va 11)
(dpcm)
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Dang bai 1

3. Cho lvgc d6 quan hé R(A,B,C)

Tap phu thuéc ham F={AB - C, C - A}.

CMR:BC - ABC?

(1) C - A(gia thiét)

(2) BC » AB (tang trudng 1)

(3) AB » C (gid thiét)

(4) AB - ABC (tang trudng 3) (thém AB vao ca 2 bén)
(5) BC - ABC (bac cau 2 va 4) (dpcm)
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Dang bai 1

4. Cho lwgc d6 quan hé R(A,B,C, E, G, H, I)
Tap phu thuéc ham F={AB - E,AG - |, E - G, Gl - H}.
CMR: AB - GH ?

(1) AB - E (Gia thiét)

(2) E - G (gia thiét)

(3) AB - G (b3c cau 1va2)

(4) AB - AG (tang truang A cho 3)

(5) AG - | (gia thiét)

(6) AB - | (bac cau 4 va5)

(7) AB > Gl (hgp 3 va 6)

(8) GI - H (gia thiét)

(9) AB - H (bdc cau 7 va 8)

(10)AB - GH (hop 3 va 9) (dpcm)
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Dang bai 1

3. Cho lvgc d6 quan hé R(ABCD) va tap phu thuéc ham F={A- B,
A - C,BC - D}. Ap dung tiéu d& Amstrong, tim 1 chudi suy dién
A - D?

Giai:
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Dang bai 1

4. Cho lwgc d6 quan hé R(ABCDEGH) va tap phu thudc ham
F={AB -~ C,B - D, DE - C, CE ~ GH, G - A}. Ap dung tiéu dé
Amstrong, tim 1 chudi suy dién AB - E, AB — G?

Giai:
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BAO DONG
CLOSURE

BAO DONG CUA TAP PTH

« Khi thiét k& CSDL quan hé, ching ta bdt dau bang cach
xem xét cac PTH cé thé co.
e Bao ddéng clia tap PTH F |a tdp hop tét ca cdc PTH c6 thé

suy dién logic tir F "
. Ky hieu: F* F S F

e Xacdinh T dwa trén hé tién dé Armstrong
. * ¢4 thé c6 kich thudce rat 1dn, t8n nhidu cong sirc
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D2: BAO PONG CUA TAP PTH

* ChoR (A, B,C,D)

- F={A>B;B>CA->D;B->D}

. +2

Dwa trén hé tién dé Armstrong

« VIfA>B B>C} A->C F+(biccau)
* ViB>C B>D} B->CD F+(hop)

* VifA>B A—>C} A->BC F+(hop)
* Vi{A>B A->D} A->BD F+(hop)
* ViIf(A>B A->D} A—>BD F+(hop)
* Vi{A>BD A->C} A—->BCD F+(hop)

NHAN XET

Bai toan thuc té

* ChoPTHf:X>2>Y

* Xac dinh f c6 thudc bao déng F+ hay khong?

Gidi quyét

* Tim bao déng F*

 Kiém tra f c6 nam trong F* khéng?

Tim bao déng F* c6 hiéu qua?? ---2???

Chuyén sang bai toan thanh vién

* Ta chican tim bao déng cta tap thudc tinh X dwa trén F
e KiémtraY c6 thudc bao déng cta X hay khdng?

Lwu y: néu F qud I&n, tim FTsé kho khan va tén thoi gian. Thay vi
tim F ta tim bao déng cta thudc tinh
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BAO DONG CUA TAP THUOC TiNH X

* Bao déng clia tap thudc tinh X, ky hiéu X
. L'J’ng voi moi tap thudc tinh X, ta xac dinh tap ,*
chra cac thuéc tinh phu thuéc ham vao X dwa
trén F
Thuat toan xac dinh Xj
+ Buwoc1:Xg =
« Buodc 2:
Lap {
Néu (c6 f: U » Vthuéec F)va (U S XH) ThiXf =Xf u Vv
}Cho dén khi X; = R " hodc khéng con thay déi dworc)
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DANG 2: BAO BONG TAP THUOC TiNH

1. Cho lvgc d6 quan hé R(ABCDEGH) va tap phu thudc ham
F={f1: A~ D, f2: AB - DE, f3: CE - G, f4: E - H}. Tim ABf

---Giai---

Buwéc 1: ABE =AB

Buoc 2:
f1:A- D ABr=AB D=ABD
f2:.AB - DE = ABr =ABDE
f4:E - H ABf = ABDEH
dwng

KL: ABE = {A,B,D,E,H} (# R*) la bao dong cua R
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DANG 2: BAO PONG TAP THUOC TiNH

2. Cho lvg'c d6 quan hé R={A,B,C,D,E,F} va tap phu thuéc ham
F={f1:D— B, f2: A—> C, f3: AD > E, f4: C - F}. Tim A}, AD};
—--Gidi---

Af=A

f2: A—> C=>Af =AC

f4:C—> F=> A} = ACF

KL: Af ={A,C,F} (¥ R™)Ia bao déng cla R

ADf 22?2
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DANG 2: BAO PONG TAP THUOC TiNH

(3) 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}

{NGAY,GIO,PHONG}* = NGAY,GIO,PHONG
NGAY,GIO,PHONG — MONHOC = {NGAY,GIO,PHONG}* = NGAY,GIO,PHONG,
MONHOC

MONHOC,NGAY— GIAOVIEN = {NGAY,GIO,PHONG}* = NGAY,GIO,PHONG,
MONHOC, GIAOVIEN

KL: {NGAY,GIO,PHONG}* = {NGAY,GIO,PHONG, MONHOC, GIAOVIEN} (=
KeHoach™)
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DANG 2: BAO BONG TAP THUOC TiNH

(4) Cho lwge d6 quan hé R={A,B,C,D,E,I} va tap phu thuéc ham F=
{A—D,AB—E,BI—E,CD—I,E—>C}. Tinh AE}

AE{ = AE

A—D  AEf = AED
E—->C  AEf =AEDC
CD—l  AEf = AEDCI

KL: AEf = {AE,D,C I} (# RY)
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DANG 2: BAO BONG TAP THUOC TiNH

(5) Xét quan hé Nhanvien(MaNV, TenNV, Vitri, Luong, MaPB, tenPB)
f1: MAPB — TENPB

f2 : MANV — TENNYV, VITRI, LUONG, MAPB, TENPB

f3 : MAPB, VITRI - LUONG

{MAPB, VITRI}} =?

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM 3

DANG 2: BAO PONG TAP THUOC TiNH

(4) Cho R = {A,B,C,D,E,G} va PTH F={AB—C,BC—>AD,D—>E, CG—>B}.
Tim ABj:
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BAI TOAN
THANH VIEN
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BAI TOAN THANH VIEN

e V&itap PTH F cho truwdc, va mot PTHf: X Y
* Canxacdinh f: X- Y cé thé suy ratir F d3 cho ? Hay PTH X xac
dinh Y c6 suy dién duogc tir F
* Nhu vay, néu f la mét thanh vién cha F thi F|=X-
* Hé tién dé Armstrong

* Dwa vao bao déng
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D3: KIEM TRA THANH VIEN TRONG F+

Céc ciu hoi cd thé la:

(1) AB — EG c6 nam trong F*?

(2) Tim AB* cho biét AB — EG c6 thudc F* khong?
(3) AB — EG c6 duoc suy dan tir F khong?

(4) Chirng minh AB — EG la thanh vién cha F
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D3: KIEM TRA THANH VIEN TRONG F+

(1) ChoR={A,B,C,D,E,G}vaF={AB—> C,BC—> D, D — EG, BE
— C}. Kiém tra AB — EG c6 nam trong F khong?

Cach 1: theo tién dé amstrong
(1) AB — C (gia thiét)

(2) BC — D (gia thiét)

(3) AB — D (bac cau gid 1 va 2)
(4) D — EG (gia thiét)

(5) AB — EG (b&c cau 3 va 4)

Cach 2: Theo gidi thujt
AB* = {A,B,C,D,E,G}

C6 EG trong bao déng

KL: AB — EG suy dan tir F
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Dang 3:KIEM TRA THANH VIEN TRONG F+

(4) ChoR={A,B,C,D,E,G}vaF={AB—> C,BC— D,D — EG, BE
— C}. AB — EG c6 nam trong F?
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Dang 3:KIEM TRA THANH VIEN TRONG F+

(2) Cho F={D=>B, A=>C, AD>E, C>B}. Kiém tra F c6 bao ham
A>B??
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Dang 3:KIEM TRA THANH VIEN TRONG F+

(3) ChoR = {A,B,C,D,E,F} va PTH F={AB—C,BC—>AD,D—E, CF—>B}.
Kiém tra D —A c6 suy dan tir F khong?

----Gidi----

D+=D

D—E => D+ =DE

D+ ={D, E}

Khong cé A trong bao déng

KL: D — A khodng suy dan tir F
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Dang 3:KIEM TRA THANH VIEN TRONG F+

(5) Cho R =1{A,B,C,D,E,F} va PTH F={AB—C,BC—AD,D—E, CF—B}.

Kiém tra AB —D c6 suy dan tir F khong?

Dang 3:KIEM TRA THANH VIEN TRONG F+

(6) Cho R ={A,B,C,D,E,G} va PTH F={AB—>C, BC>AD, D>E, G>B}.
CM AB — D; AB — G la thanh vién ctua F
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TIM KHOA
(Find Keys)
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KHOA CUA LUOC PO QUAN HE

Cho lwgc d6 quan hé R (A1,A2,....An) va tdo PTH F trén R

Trong d6:

Primary Key  Candidate Key : Alternate Key
S |a tap thudc tinh cia R

r la mét quan hé cia R

T1, t2 I3 hai b b3t ky cda R L>

Khoa cta quan hé

Siéu khoa (super key): clia moét lwgc d6 quan hé [a tap thudc
tinh S R thoa tinh chat: khéng cé hai bd t1 va t2 trong mot
trang thai hop 1é r cGa R ma t1[S] = t2[S]

Khoa (key): 1a siéu khod vdi tinh chat b6 sung 1a khi xod thudc
tinh nao khai K sé& khién K khéng con 1a siéu khod

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM

KHOA CUA LUOC PO QUAN HE

NGi rang K 1a mot khéa cha R néu:
K+ = R+ (siéu khod)
Khéng tén tai K'cK sao cho (K’)*= R*

Tép thudc tinh S duoc goi la siéu khéa néu S o K

Thudc tinh A dugc goi la thudce tinh khéa néu AeK vdi K 1a khda
bat ky cta R.

Nguoc lai A duoc goi la thudc tinh khéng khda.

M6t lwgc d6 quan hé cd thé cé nhiéu khoa, va tap thudc tinh
khong khod ciling ¢ thé khac rong

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM

SIEU KHOA CUA LUYQC PO QUAN HE

Tap thudc tinh S duoc goi la siéu khéa néu S o K

Thuéc tinh A duoc goi la thudc tinh khéa néu AcK véi K |a
khéa bat ky cda R.

Nguoc lai A dugc goi la thudc tinh khéng khoa.

Mot lwoe d6 quan hé cé thé cé nhiéu khoa, va tap thudc tinh
khéng khod ciling cé thé khac rong

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM 4




TiM 1 KHOA CUA LBPQH

Y twdng: xuat phat tir mot siéu khod K (cé thé 13 R) [an lugt xem
xét va loai bd thudc tinh A néu (K-A)’ = R*
Thuat toan:

Budc 1: gan K =R+

Budc 2: A la mot thudce tinh cda K, dat K'=K — A.

e Né&u (K’)*= R* thi K = K' thuc hién lai budc 2

* NE&u muén tim khoa khéc (néu cd) cla LDQH, ta cé thé thay

ddi thir tu va loai bo cdc phan tlr cta K

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM 4

DANG 5: TIM 1 KHOA CUA LPQH

(1) Cho lwgc @6 R ={A,B,C,D,E} va tap PTH F nhu sau
F ={AB —C, AC — B, BC — DE}. Tim 1 khoa K?

---Gidi-—
B1: R* = ABCDE, K = R* — K= ABCDE * K’ =K-D = ACE
B2: (K')* =(ACE)* = ACEBD = R* — K=
*K'=K-A=BCDE ACE
* K =K-E=AC

(K’)* =(BCDE)* = BCDE # R* — K= ABCDE
* K’ =K - B=ACDE

(K’)*=(ACDE)* = ACBDE = R* — K= ACDE
*K'=K-C=ADE

(K’)* =(ADE)* = ADE # R* — K= ACDE

(K’)*=(AC)* = ACBDE = R* — K= AC
Vay khoa K 1a AC
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DANG 5: TIM 1 KHOA CUA LP CSDL

(2) Cho lwgc d6 R ={A,B,C,D,E,G,H,I} va tdp PTH F nhu sau F ={AC—B, BI
— ACD, ABC— D, H— |, ACE —-BCG, CG —AE}. Tim 1 khoa K?

B1: R*= ABCDEGHI, K = R* *K =K - E = CGHI

—> K= ABCDEGHI (K')* =(CGHI)* = CGHIAEBD = R* —> K=
B2: CGHI

* K’ =K - A= BCDEGHI *K'=K-G=CHI

(K’)* =(BCDEGHI)* = ABCDEGHI = R* — K= (K’)*=(CHI)*=CHI ! = R* - K= CGHI
BCDEGHI *K' =K-H=CGl

* K’ =K - B = CDEGHI (K')* =(CGI)*= CGIAEBD ! = R* —> K=
(K')* =(CDEGHI)* = CDEGHIAB = R* — K= CDEGH] | CGH!

* K’ = K- C=DEGHI *K'=K—-1=CGH

(K')* =(DEGHI)* = DEGHI 1= R* — k= CDEGHI | (K')"=(CGH)"= CGHAEBDI = R"— K=
CGH

* K’ =K-D=CEGHI R PN
VAY KHOA K LA CGH

(K')* =(CEGHI)* = CEGHIAE = R* — K= CEGHI
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TiM TAT CA KHOA CUAR

Bwédc 1: Tao tdp thudc tinh nguén TN. Tap thudc tinh trung gian
TG
Budc 2: Néu TG = thilugc d6 quan hé chicé 1 khda K
(K=TN) — Két thic
Nguoc lai qua budc 3
Bwdc 3: Tim tat ca cac tap con Xi cla tap trung gian TG

Buwéc 4: Tim cac siéu khda Si bang cach V Xi
NEu (TN U Xi)+ =Q+thiSi=TN U Xi
Buwérc 5: Tim khda bang céch loai bé cac siéu khoa khong téi thiéu
VSi,Sjes
Néu Sic Sj thi Loai Sj ra khéi tap siéu khéa S
S con lai chinh la tp khda can tim
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DANG 6: TIM TAT CA KHOA CUAR

DPinh nghia:

* Tap ngudn (TN): khéng cé cung vao chi cé cung ra

* Tap dich (TD): khéng cé cung ra chi cé cung vao

* Tap trung gian (TG): khong phai TN va TD (TG = R-TN-TD)

Phuong phap xac dinh bang 2 cach:
* C1:d6 thiF c6 hudng
. C2:

. TN =R-Right,

* TG = Left; n Right;

DANG 6: TIM TAT CA KHOA CUA LPQH

(1) R = {A,B,C,D,E,G,H} va tap PTH F nhu sau F ={B —A, DA — CE, D - H,
GH — C, AC — D}. Tim TN va TG cua R?

--Gidi---

* Phan ra vé phai cta F:

F={B—>A,DA—C,DA—>E D—->H, GH—C AC— D}

s LI P N iaieen

e Xacdinh TN, TG
=> bang D6 thj cé huwéng
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- — - ~ - ACEG Xi TNU Xi | (TNU Xi)* | Siéukhoa Khod [~
DANG 6: TIM TAT CA KHOA CUA LbQH |— 0000 2 BD BDG
0001 G BDG BDG
(2) R = {A,B,C,D,E,G} va tap PTH F nhuv sau F ={AE —>C, CG — A, 0010 : . EDGE
BD — G, GA — E}. Xac dinh khoa cua R? ot = Ay =
B1: Xac dinh tp ngudn, tap trung gian 0100 ¢ Bbe ABCDGE=R' Beb Bep
0101 CG BDCG BDCG
. TN = ABCDEG - CAGE = {BD} 0110 CE BDCE BDCEGA=R* BDCE
0111 CEG BDCEG BDCEGA=R* BDCEG
- TG= ABCDEG n ACEG = {ACEG} 1000 A BDA BDCEGA=R* BDA BDA
N 1001 AG BDAG BDCEGA=R* BDAG
B2: TN* = (BD)*= BDG #R* ( quan hé cé nhiéu hon 1 khod)
1010 AE BDAE BDCEGA=R* BDAE
1011 AEG BDAEG BDCEGA=R* BDAEG
1100 AC BDAC BDCEGA=R* BDAC
1101 ACG BDACG BDCEGA=R* | BDACG
1110 ACE BDACE BDCEGA=R* BDACE
1111 ACEG BDACEG | BDCEGA=R* | BDACEG
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DANG 6: TIM TAT CA KHOA CUA LPQH

(3) Cho lwge d6 quan hé R(A,B,C,D,E,F) va tap phu thudc ham

F={D->B, A>C, AD>E, C=>F}. Tim tat ca cic khda ctia R

ACEG Xi TNV Xi (TN U Xi)* | Siéukhoa Khoa
|— 0111 CEG BDCEG BDCEGA=R* BDCEG

1000 A BDA BDCEGA=R* BDA BDA

1001 AG BDAG BDCEGA=R* BDAG

1010 AE BDAE BDCEGA=R* BDAE

1011 AEG BDAEG BDCEGA=R* BDAEG

1100 AC BDAC BDCEGA=R* BDAC

1101 ACG BDACG BDCEGA=R* BDACG

1110 ACE BDACE BDCEGA=R* BDACE

1111 ACEG BDACEG BDCEGA=R* BDACEG

Co s& di¥ liéu - Khoa CNTT - DH Coéng nghiép

B1: Xac dinh tap ngudn, tap trung gian
TN = ABCDEF — BCEF = {AD}
TG= DAC N BCEF = {C}

B2: TN* = (AD)* = ADBCEF = R* (quan hé c6 dung 1 khod)

C Xi TN U Xi (TN U Xi)* | Siéu khoa Khoa
0 %) AD ADBCEF=R+ AD AD
C ADC ADCBEF=R+ ADC

Vay khoa ctia quan hé R Ia AD
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DANG 6: TIM TAT CA KHOA CUA LPQH

(3) Cho lwge d6 quan hé R(A,B,C,D,G) va tap phu thudc ham
F={B—>C, C->B, A>GD}. Tim t4t ca cidc khda cda R

B1:
TN = ABCDG — BCDG = {A}
TG= ABC n BCDG = {BC}
B2: TN* = (A)* = AGD # R* (quan hé cé nhiéu hon 1 khod)

BC Xi TNU Xi (TN U Xi)* | Siéukhoa Khoa
00 %) A AGD

01 C AC ACBGD=R+ AC AC
10 B AB ABCGD=R+ AB AB
11 BC ABC ABCGD=R+ BC BC

Vay khoa ctia quan hé R Ia AD

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM

(3) Cho lvgc d6 quan hé R(A,B,C) va tdp phu thudc ham F={A->B,
A->C, B> A}. H3y tim tat ca khoa cla R?

B1:

TN=ABC—-BCA=U

TG=AB n ABC=AB

B2:
AB Xi TNU Xi | (TNU Xi)* | Siéukhod Khod
00 %) %) %)
01 B B BAC=R+ B B
10 A A ABC = R+ A A
11 AB AB ABC = R+ AB

Vay khoa ctia quan hé R Ia A hodc B

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM 6




DANG 6: TIM TAT CA KHOA CUA LPQH

DANG 6: TIM TAT CA KHOA CUA LPQH
(3) Cho R(A,B,C,D,E,F) va F={A—>D, C>AF, AB-> EC}. Tim khda cla

R?
B1: Xac dinh tap ngudn, tap trung gian
. TN=
. TG=
B2:
TG= Xi TN U Xi (TN U Xi)* | Siéukhoa Khoa

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM

(4) Cho mét quan hé R={A,B,C,D, E, F, G, H, |, J} va tap phu thudc
hamF={A,B=> C,A>D,E,B> F F> G, H, D> |, J}

---GlAl---
B1: Xac dinh tdp ngudn, tap trung gian

TN =
- TG=

B2:
(TN U Xi)* Siéu khoa Khoa

TN U Xi

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM

DANG 6: TIM TAT CA KHOA CUA LBPQH

DANG 6: TIM TAT CA KHOA CUA LPQH
(5) Cho tap phu thuéc ham F = { B> C, C> B, A> GD}
---GIAI---

B1: Xéac dinh tap ngudn, tap trung gian
. TN =
. TG=

B2:
Siéu khoa Khoa

TG= Xi TNU Xi | (TNU Xi)*

(6) Cho tap phu thuécham F={A-> B, A> C, B> A}

---GlAI---
B1: Xac dinh tip ngudn, tap trung gian
. ITN=
. TG=
B2:
TG= Xi TN U Xi (TN U Xi)* | Siéukhoa Khoa

Co s@ di¥ liéu - Khoa CNTT - BH Céng nghiép TPHCM
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Chuong 6
PHU THUOC HAM

GIANG VIEN: PHAM THI XUAN HIEN

Co s& dir ligu - Khoa CNTT - BH Cong nghiép 1

TOM TAT PHAN 2

* Chirng minh 2 tdp PTH tuong duwong

* Phu t8i thiéu cta tap phu thuéc ham

2 cach héi dang chuin:

* Baitodn cd dat chudn 1INF | 2NF | 3NF | BCNF (Chirng minh né khéng
dat la duoc?)

¢ Xac dinh dang chuan cao nhat ?

* Phan ra luvgc d6 quan hé

 Kiém tra mat mdc thong tin

Co s dir liéu - Khoa CNTT - BH Cong nghiép TPHCM

KIEM TRA 2 PTH
TUONG PUONG

* Dung luat Armstrong
* Dung bao déng

Co s& di ligu - Khoa CNTT - DH Céng nghiép TPHCM

Phu cua tap PTH

* Cho Fva G latap cac PTH, ta ndi F twong duong véi G
* kyhieuF=Gnéu =G
* Néu F = G thi ta ndi

v F ph( G hay

v GphGF

CM:F G G (G suy dan dworc tir F va F cling suy dan dworc tir G)




Cho Iwg'c d6 quan hé R(A, B, C, D, E) v&i hai tap PTH: F = { A—> BC, A>D,CD > E},
G ={ A—> BCE, A>ABD, CD — E }. Hay cho biét F va G c6 twong dwong? (F = G)

Xét PTH A— BCE € G c6 thé suy dién duoc tir F nho cac luat ddn Armstrong. Dya vao céc
PTH trong F, ta cé:

y  A— BC (gia thiét)

s A—> C(tach 1)

» A—D (gia thiét)

@ A— CD(hgp2va3)

,
s CD — E (gia thiét)
@ A—E (bdccau5)

= A— BCE (hop 1va6)

» Xét PTH A>ABD € G c6 thé suy dién duoc tir F nho cac luat dan Armstrong. Dya vao
cac PTH trong F, ta co:

w A— BC (gia thiét)

o A—D (gia thiét)

®» A—BCD(hgp2val)
@ A— BD (tach 3)

s A— ABD (gia tang 4)
Crre
. Xét PTH CD — E giéng F nén khdng can phai chirng minh

. Nhanthdy FS G=>G E F (2)

KL: Trlva2=>F =G

Cho luvgc d6 R={A,B,C,D,E} va 2 tap PTH
F={AB—C,B>C,A—>D}
G={A—>B,B—>C,C—>D}

Hay cho biét F va G c6 twong duong? (F = G)

Dung bao déng

Xét tirng phu thuoc ham F

Cho luvgc @6 R={A,B,C,D,E} va 2 PTH
F={A—BC,A—>D,CD > E}
G={A—>BCE,A>ABD,CD —> E}

Hay cho biét F va G ¢6 twong dwong? (F = G)

G={A—>B,B>C,C—>D}
. AB—C,AB¢=ABCD2C=A—CE G

Xét tirng phu thudc ham G
F={AB—C,B>C,A—>D}

~Bt=Bcbo = .A>B,At=AD2B=A—>C¢ F "
. A—>D,At=ABCD2D=A—>DE G B CBf=BCDC—B>CEFT
=FcG (1) .C>D,Cf=C2D=C>DegF"
(G duocsuy dan tir F, G 13 hé qua cla H) =GEF' (2
(F khong dugc suy dan tir G, F khong 13 hé qua
clia G)

Xét tirng phu thudéc ham F Xét tirng phu thudéc ham G

G ={A—BCE, A>ABD, CD - E } F={A—>BC,A—>D,CD —>E}

A—»BC = A} = ABCE 2 BC=A—>BCE G' |A—>BCE= A} = ABCED 2 BCE = A—>BCE €
+

A—>D=> AL =ADBCE2D=A—>De G |F

€O £ CD = CPEDE—CD > Ec GF |A>ABD=> Af =ADBCE2D=A-D€E F'

+

—FcG' (1) €bE=-(Df=CBEDE=LbEe [
=GCSF' (2

Tr (D)va (2) = G '=F "hay F = G (dpcm)

Tr (1)va(2) =G '#F hayF = G
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Cho lwgc d6 R={A,B,C,D,E,H} va 2 tap PTH
F={C—>E,C>D,C—>H,D—>C}
G={C—>D,C>H,b—>C,D—E}

Hay cho biét F va G c6 twong dwong? (F = G)

Xét tirng phu thudc ham F
G={C—>D,C—>H,b—C,D—E}

Xét tirng phu thudc ham G
F={C—>E C->D,C—>HD—>C}

- C>E —~£—>b
—E—>b —C—>-H
—C—-H B>
—B—-€ -D—>E

= F dwocsuy dantir G = G duwocsuy dan tir F

Cho luvgc @6 R={A,B,C,D,E,H} va 2 tap PTH
F={A—>BC, B—>D,AB—>D }
G ={A—> CD, B—>D}

Hay cho biét F va G c6 twong duwong? (F = G)

Kiém tra AB — D, A— BC € F c6 duoc suy | | Ki€m tra A—> CD € G c6 duwoc suy dan tir F hay

dan tir G hay khong? (1) khéng? (2)

(Xét trng phu thuéc ham F Xét tirng phu thuéc ham G
G={A— CD, B—D} F={A—>BC,B—>D,AB—>D }
. A—> BC -.A—> CD

—B—-b —B->b

. AB—>D

=

PHU TOI THIEU

Co s& di ligu - Khoa CNTT - DH Céng nghiép TPHCM

PHU THUOC HAM PBAY BU

e XétX—>Y

* Néu—-X Xsaocho = —{X->Y} { '>Y}thiYPTH day du
vao X

* Luu y: chi kiém tra tinh ddy du vd&i cdc PTH ma vé trdi 6 tir 2 thudc tinh tré&
Ién, 1 thudc tinh dwong nhién day dd

*Vidu:

R(A,B,C,D,E,1I)

F={A — BCD, BCD —» E, CD — El}
BCD — E la PTH day dd khéng?

Co s dit ligu - Khoa CNTT - BH Cong nghiép 1




PHU THUOC HAM THUPA

e XétX—>VYlathranéu = —{X->YV}

* Tre 13 bo né ra khoi F nhwng van tim thay dwoc né dya trén PTH khéc.

* Vidu:

R(A, B, C)

F={f1:A—> B, f2:B—C, f3:A > C}
Tim PTH du thwra??

Co s& dir ligu - Khoa CNTT - BH Cong nghiép 1

PHU THUOC HAM TOI THIEU

* F 13 tap PTH t6i thiéu thiéu (hay phu tdi thiéu) néu thoa 3 diéu kién sau:
* Flatip PTH c6 vé trdi khéng dw thira (PTT Déy du)
* Flatip PTH c6 vé phdi 1 thuéc tinh
* Flatdp PTH khéng dw thira

* F = PTT(G)

« = (MGitap PTH F déu tuwong duong véi tap PTH G) ma VP cla cac
PTH thudc G chi cé mét thudc tinh

Co s dir liéu - Khoa CNTT - BH Céng nghiép 1

Cho luvoc @6 quan hé R(A, B, C, D) va tap PTH F ={AB— CD,B— C,C —» D}. Tim
phd t8i thiéu

* Bwérc 1: tach cdc PTH sau cho VP chicé 1
thudc tinh

F={AB— C,AB— D,B—> C,C —> D}

. 3_!.:_’0'C 2: Loai cac thuoc tinh dv thira ¢ 5 Xét AB=> D

o B+={BCD}(chtra D) =>du thira A
o A+={A}(khong cha D)

=B —>DE€ F+thaychoAB—)D
trong F

Két thic B2:
F={AB— C,AB— D,B—C,C—> D}
={B—»D,B—»C,C > D}

o B— (C,C— D: d3 thod man (khong xét)
o Xét AB— C

o B+ ={BCD} (chira C) => duw thira A

o A+ ={A} (khéng chira C)

—=B>Ce F' thay cho AB— Ctrong F

Két thuc B2:
F={AB— C,AB— D,B—»C,C—> D} =B—»>D,B—» C,C— D}

* Bwdc 3: Loai bé PTH du thira

oXét B—> C (khdng thira, vi sau khi loai, khong thé suy dién duoc tir F)
oXétB>D Fc6{B—>C,C— D} |=B — D (biccau)=>vay B— D thira
o Xét C = D (khong thira, vi sau khi loai, khéng thé suy dién duorc tir F)

Vay PTT la {B— C,C — D}




Cho luvgc @6 quan hé R(A, B, C, D) va tdp PTH F ={A— BC,B— C,AB —» D}. Tim
ph( t6i thiéu

e Bwéc 1: tach cdc PTH sau cho VP chicé 1
thudc tinh

* Bwdc 2: Loai cac thudc tinh dw thira & |, Bwé'c 3: Loai bé PTH du thira

VT
oXétA>C F c6 {A—>B,B—>C}

o Xét AB—>D |= A= C (bac cau) => vay A—>C
o B+ ={BC} (khéng chira D) thira

o A+ ={ABCD} (chtta D) =>du thira B
{ABCD} ) oXétA—> B,B— C,A — D (khéng
= EEEE F  thay cho AB—> D trongF thira, vi sau khi loai, khéng thé

suy dan duoc tir F)
KL:F={ > , > , o }

‘ Dung luat armstrong ‘

F ={A— B,A— C,B—C,A— D}
* Budc 3: Loai bd PTH du thira
Thir logi A> B c6 G={A—>C,B—» C,A—> D}

Tim A+ trén G: A+ = {ACD} khong chira B => khong loai
Thir logi A—» Cc6 G ={A—> B,B—> C,A—> D}

Tim A+ trén G: A+ = {ABCD} chra C => Loai A—> C
= F=G={A—>B,B—>C,A—>D}
Thir loaiB—> Ccé G ={A—> B,A— D}

Tim B+ trén G: B+ = {B} khong chira C => khong loai B—> C
Thir loaiA—> D c6 G={A—>B,B—>C}

Tim A+ trén G: A+ = {ABC} khong chira D => khong loai A—> D
KL: PTTchaFlaF,={ —» , » , - }

Dang :PTH TOI THIEU

Cho R(A,B, C,D) va tap F={A— CDE, B— GH, AB— CDEGH}. Hay tim 1 ph0 toi
thiéu cda F?

bapan:F=F,={A>C,A>D,A>E B> G B>H}

Dang :PTH TOI THIEU

Cho R(A,B,C,D,E,H) va tadp F={AB— CDEH, AE— H}. Hay tim 1 phd t6i thiéu cla
F?

Pap an: F = F, = {AB— C, AB— D, AB—> E, AE— H}




Dang :PTH TOI THIEU

Cho R(ABCDEH) va tap F={A— BCDEH, E— H}. Hay tim 1 phu téi thi€u cta F?

bapan:F=F,={A>B,A>CA>D,A>EE—>H}

Dang :PTH TOI THIEU

Cho R(A,B, C,D) va tap F={AB— CD,B— C,C— D}. H3y tim 1 phd t&i thi€u cla
F?

Dang :PTH TOI THIEU

F={A—>C,A>BB->CA—>D}

CAC DANG CHUAN
(NORMAL FORMS)

1 NF 2 NF 3 NF BCNF

e Céc dang chuan
» Qua trinh chuan hod
* Phanra luvgc d6 quan hé
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Chuan ho3

* Muc dich: loai bé cac bat thwong cla 1 quan hé dé cé dugc cac quan hé ¢
ciu truc tét hon, nho hon

* Quan hé cé ciu truc tét (well-structured relation): 1a quan hé cé su du
thira dit liéu Ié~t6i thiéu va cho phép ngudi dung thém, slra, xda ma khéng
gay ra mau thuan dir liéu

* Quan hé dugc chuan héa la quan hé trong do mdi mién cla mdt thudc tinh
chi chira nhirng gia tri nguyén t6. Do dé moi gia tri trong quan hé cling la
nguyén td. Quan hé cé chira cac mién tri la khéng nguyén td goi la quan hé
khong chuan hoa.

* Mét quan hé dugc chuan héa cé thé dugc tach thanh nhiéu quan hé chuin
héa khac va khong lam mat théng tin.

Chuan hoa trong CSDL

 Chuan hoa: 1a qué trinh phan ra nhitng quan hé chua dat chuan bang
cach phan rd thanh nhitng quan hé nhé hon va dat chuin

e Vidu: phan ra lvgc d6 (MaSV, HoTen, MaMH, TenMH, DiemThi)
thanh 3 lwgc d6 quan hé:
* SinhVien(MaSV, HoTen)
* MonHoc(MaMH, TenMH)
* KetQua(MaMH, MaSV, DiemThi)

CAC DANG CHUAN: NFS

Dang chuan 1 (DC1): First Normal Form (1NF)
Dang chuan 2 (DC2): Second Normal Form (2NF)
Dang chuan 3 (DC3): Third Normal Form (3NF)
Dang chuan BC : Boyce Codd Norml Form (1NF)

D& chuan hoa: 1NF => 2NF => 3NF => BCNF
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NORMAL FORMS

e 1INF: néu moi thudc tinh cla R déu chira cac gia tri nguyén té

e 2NF:
- Rdatdangchuan 1
- moi thudc tinh khod déu PTH day dd vao moi khod cla R

* 3NF:

- R dat dang chuan 2

- néu moi PTH déu co6 VT |4 siéu khoa hodc VP 13 thudc tinh khod hodc
moi thudc tinh khong khoa ctia R déu khéng phu thudc bac cau vao 1
khod nao d6 cua R

BCNF:

- Rdatdang chuan3

- moi PTH déu cé VT la siéu khoa




1NF (FIRST NORMAL FORM)

e Quan héR & dang chudn 1 néu:
e Moi thudc tinh cha R déu chira cac gia tri nguyén té (atomic value)
* C6 khod chinh — mdi b6 1a duy nhat

1NF (FIRST NORMAL FORM)

Vi du: xét lvgc dd quan hé
NV_DA(MaNV, TenNV, MaDA, TenDA, SoGio, DiaDiem)

Cac thudc tinh vi pham 1NF

* Tat ca thudc tinh con lai phai phu thudc vao khod chinh MaNV | TenNV MaDA TenDA SoGio DiaDiem
NVO1l |Tu 1 Dwanl 19 nh Tan
{ trinh chudn hod khéng dat INF vé dang INF gom 3 bud 2 D én 2 18 [pnan e
Qua trinh chuan hoa khong da ve dang 1N gom 5 buoc: NVO2 |Phi \2 \ Dy n 2 40 Phan Thiét
* Loai bo thudc tinh da tri
. , . , , > 2 7./ J
Xdc dinh khoa chinh cua bang Pay khong phai thudc tinh nguyen 18
* Xac dinh tat ca cac phu thudc ham
lwgc d6 quan hé NV_DA khong dat chuan 1
~ Ve A ,
CHUAN HOA VE 1NF Vi du dat 1NF
* Thudc tinh don trj
e C6 khod chinh, dong khéng trung nhau MaNV | TenNV MaDA TenDA SoGio DiaDiem
e Tat ca cdc thudc tinh con lai déu phu thudc vao khod hét - - —
NVO1l |Tu 1 Dvanl1 19 Binh Tan
Vi du: chuyén lugec d6 quan hé NV_DA vé dang chuan 1 NVO2 | Phi 2 Dy 4n 2 40 Phan Thiét
l NVO1l |Tu 2 Dy an 2 18 Phan Thiét
MaNV | TenNV | MaDA TenDA SoGio DiaDiem
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Tat ca thudc tinh 13 nguyén t6, khéng cé nhém Iap lai
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PHU THUOC HAM PAY bU

s XétX—>Y

e Néu = X'
vao X

Xsaocho = —{X->Y} { '>Y}thiYPTH day du

e Lru v: chi kiém tra tinh day d0 vdi cdc PTH ma vé trdi ¢6 tir 2 thudc tinh tr&
Ién, 1 13 dwong nhién day da

* Vidu:

R(A, B, C, D, E, )

F={A — BCD, BCD —» E, CD — El}
BCD — E I3 PTH day du khéng?

Co s& dir ligu - Khoa CNTT - BH Cong nghiép 3

PHU THUOC HAM PAY bU
Xét X — Y 1a PTH day d0 néu vdi bat ky thudc tinh A, véi A X thi {X-{A}}
khong xac dinh duwoc Y

* Vidu:
{MaNV, MaDA} -> SoGio
Vay néu béd MaNV thi sao???
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PHU THUOC HAM TUPNG PHAN

PTH X — Y la PTH tirng phan néu loai bd moét s6 thudc tinh A, véi A X thi {X-
{A} > Y

* Vidu:

{MaNV, MaDA} — SoGio
MaNV — SoGio

MaDA — SoGio

Co s& di ligu - Khoa CNTT - DH Céng nghiép 3

2NF

Quan hé R & dang chudn 2 néu
« R&dangchuani
* Moi thudc tinh khéng khoa déu PTH day di vao moi khod cia R

Hé qua:
* néu quan hé chi cé 1 khoa chinh thi duvong nhién thudc dang 2NF
» N&u thudc tinh khéng khod bang rong thi quan hé dé it nhat dat chuan 2

v 3
THESIS (StudentNo. Subject. Teacher)
StudentNo Subject Teacher
SVol1 1 Neuyén Van Hiéu
SV02 2 Ngb6 Lan Phwong
SV03 1 Neuyén Van Hiéu
SV04 1 Neuyén Van Hiéu
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ZNF C6 2 cach xac dinh 2NF: ZNF

- Cl: quan sat PTH day du hay tirng phan

- C2:dung bao déng Dung céch 1:
Cho Q (A,B,C,D) va F ={AB->CD, B->D, C->A}

Khoa la {A,B} va {B,C}
Dung cach 1: Thudc tinh khéng khoa: D
NV_DA (MaNV, MaDA, SoGio, TenNV, TenDA, DiaDiem)
AB->D Khéng phu thuéc ham day dGvic6 B->D
Tap phu thudc ham:
MaNV -> TenNV -> Lwoce d6 Q dat chuan 1
MaDA -> {TenDA, DiaDiem}
{MaNV, MaDA} -> SoGio

-> Lwoc d6 khéng dat chuin 2 vi ton tai thudc tinh khdng khod khéng phu thudc day du
vao khoa
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ZNF C2: dung bao déng ‘ ZNF

Thuit todn kiém tra dang chuin 2 Vi du: Cho lugc d6 quan hé R(A,B,C,D) va tap phu thudc ham F={AB->C; B->D;
e Input:RvaF BC->A} Hoi Q cé dat chuan 2 khéng?
* OQutput: 2NF hodc khong 2NF ---Gidi---
---- B1: Tim khoa
B1: tim t4t ca khod cla R TN = ABCD — CDA = {B}, TG = ABC n ADC = {AC}
B2: VO‘II moi khoad K, tim bao dong cua tat ca cac tap con S; thudc K AC o L S (ING Xi) | Siéu khod T
B3: Néu co #Zrcht'ra thudc tinh khong khoa thi R khéng dat 2NF, nguwoc lai la Dat 00 > 5 8D
2NF 01 C BC BCDA=R BC BC
10 A BA BACD=R BA BA
11 AC BAC BACD=R BAC

Khoa la {B,C} va {B,A}

Co s& di ligu - Khoa CNTT - DH Céng nghiép TPHCM 3 Co ' s& dit ligu - Khoa CNTT - DH Cong nghiép TPHCM




2NF

Vi du 1: Cho lugc d6 quan hé R(A,B,C,D) va tap phu thudc ham F={AB->C; B->D;
BC>A}. Hoi R cé dat chuan 2 khéng?
---Giai---
B2: thudc tinh khong khoa {D}
B3:
B—->D, B*={BD}, D la thudc tinh khong khod, thudc tinh khéng khod khéng phu
thudc day dd vao khoa.
= B->D khéng PTH day du

= Lugc d6 QH R khéng dat 2NF
= Lwoc d6 QH R dat INF
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2NF

Vidu 2: Cho lwgc d6 quan hé R(A,B,C,D) va cac tap PTH F={AB— D,C— D}.

---Giai ---

Buwdc 1: Lugc d6 R ¢6 khod 1a {ABC} vi {ABC}* =R

Budrc 2: thudce tinh khéng khoa {D}

Buwdc 3: kiém tra thudc tinh khéng khod cé PTH day dd hay khéng?

* C—> D=>C*={CD}, D lathubc tinh khong khod, thubc tinh khong khod khong
phu thuéc day du vao khoa
= — khéng PTH day du

= Luogc d6 QH khdng dat 2NF
= Luwoc d6 QH dat 1NF

Co s dir liéu - Khoa CNTT - BH Cong nghiép TPHCM

2NF

Vi du 3: Cho lugce d6 quan hé R(A,B,C,D,E,G) va cac tdp PTH
F={A— BC,C— DE,E—>G}.
~--Gidi ---

Lwgc d6 R cé 1 khod la {A} vi A* =R
Thudc tinh khéong khod {B,C,D,E,G}

{A} 1a khod cé mét thudc tinh, moi thudc tinh khdng khod déu phu thudc day

dd vao khoa
=> Luoc d6 R dat 2NF
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2NF

Vi du 4: Cho lugc d6 quan hé R(A,B, C, D, E, F) va céc tdp PTH
F={A,B—> C,A—> D,B—E, F}.
—-Giai -
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2NF

Vi du 3: Cho lwgc d6 quan hé DeTai(MaSV,TenDT, TenGV, MaGV) va cac tap
PTH F={MaSV— TenDT, TenGV, MaGV, MaGV— TenGV}.
---Giai ---

Co s& dir ligu - Khoa CNTT - DH Cong nghiép TPHCM

2NF

VD5: Q(G,M,V,N,H,P) F={G->M; G->N; G>H; G>P; M>V; NHP>M}.

Co s dir liéu - Khoa CNTT - BH Cong nghiép TPHCM

3NF

DN1: Luvgc d6 quan hé R & dang chudn 3 néumoi PTHX -~ A FTvéiA X,
déu cé:

* VT lasiéu khod hoac

* VP lathudc tinh khoa

DN2: Moi thudc tinh khong khoa ctia R déu khong phu thudc bac cau vao mot
khod nao d6 cta R

Phu thudc bac cau: X — A duogc goi la phu thudc bac cdu néu ton tai Y dé
X—»Y,Y—»A,X—»AVéA XY
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Vi pham 3NF on2

NV_DA(MaNV, TenNV, MaDA, TenDA, SoGio, DiaDiem)

MaNV | TenNV MaDA TenDA SoGio DiaDiem
NVO1l |Tu 1 Dydan1l 19 Binh Tan
NV02 |Phi 2 Dy an 2 40 Phan Thiét
NVO1l |Tu 2 Dy an 2 18 Phan Thiét

Luoc d6 ton tai thudc tinh khong khod MaDA phu thudc bac cau vao khod chinh
MaNV-> MaDA
MaDA-> TenDA
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3NF

Tach lvgce d6 thanh 2 quan hé dat dang chuan 3

NV (MaNV, TenNV, MaDA) DA(MaDA, TenDA, SoGio, DiaDiem

PN2

MaNV | TenNV | MaDA MaDA TenDA SoGio DiaDiem
NVO1l |[Tu 1 1 Dvanl 19 Binh Tan
NV02 |Phi 2 2 Dy an 2 40 Phan Thiét
NVO1l |[Tu 2 2 Dy 4n 2 18 Phan Thiét

Co s& dir ligu - Khoa CNTT - DH Cong nghiép TPHCM

3NF DN1

Thuat todn kiém tra dang chuin 3
* Input:RvaF
e Output: 3NF hoac khong 3NF
B1: tim tat cd khod cia R
B2: Phan r3 VP cla moi PTH trong F, dé F tré thanh tap PTH c6 VP 1 thudc tinh
B3: NEumoiPTHX -~ A F, maA Xdéuthoa:
3.1: X |a siéu khoa hoédc
3.2. Ala thudc tinh khoa
Thi R dat 3NF, nguoc lai R khong dat 3NF
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3NF

VD: Cho R(A,B,C,D), F ={AB->D; C->D}
Buwérc 1:

TN ={AB}, TG = {&}

TN+ = {ABC}+ = ABCD = R+

= Luwoc d6 R cd khod 1a {ABC}

Bwéc 2: Moi PTH trong F déu d3 cé VP 1 thudc tinh
Buwdrc 3:

V&i AB—>D,D AB co:

- VT: AB khong phai la siéu khod

- VP: D khoéng la thudc tinh khoa

=> Lugc d6 R khéng dat 3NF
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3NF

VD: R(A,B,C,D) F={AB->C; D->B; C->ABD}. Hoi R c6 dat chuin 3 khéng?

3 X (TN U X;) (TNw Xi)* | Siéu khéa khéa
Buwédc 1: ¢ ) ¢
TN ={@}, TG = {ABCD} = :
AB AB ABCD RAB AB
C C ABCD C C
N , s 1 AC AC LBCD AC
LU‘Q’C do R co khod la {AB},{C},{AD} ?év lzi 3,2;33 ?gﬁ
T o = —
moiPTHX - A FdeucéAld [ = = =
N ’ ’ ABD ABD ABCD ABD
thUQC tinh khoa CD CD RECD CD
ACD ACD ABCD RCD
Vay R dat 3NF
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3NF

Cho Q(A,B,C,D,E,l), F={ACD—EBI;CE—>AD}. H6i Q cé dat chuan 3 khéng?

Budc 1 Xi XiUTN (XUTN)+ sK KHOA
Lwoc do R co khoa
13 {EC}, {ADC} ¢ c c
A AC AC
D DC bC
E EC ECADBI=Q+ EC EC
AD ADC ADCEBI=Q+ ADC  ADC
AE AEC a+ AEC
DE DEC a+ DEC
ADE ADEC Qs ADEC
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3NF

Cho Q(A,B,C,D,E,l), F={ACD—EBI;CE—>AD}. Hdi Q cé dat chuan 3 khéng?
Buwérc 2:

F={ACD—E, ACD—B, ACD—I|;,CE—A, CE—>D}

Budrc 3:

- Cdac PTH: ACD—E, ACD—B, ACD—| déu c6 ACD la siéu khoa

- CE—A, CE—D, déu cé CE Ia siéu khoa

Vay Q dat 3NF

Co s dir liéu - Khoa CNTT - BH Cong nghiép TPHCM

BCNF — Boyce Codd Normal Form

Dinh nghia:
e Luoc dd quan hé R & dang chudan BCnéumoi PTHX - A FTvéiA X,

déu co X la siéu khod. Hay

e Luoc d6 quan hé R dat chuan BC, néu moi phu thudc ham khong hién nhién
déu cé vé trai chira khoa

Luuy:

e SKla mot tap con cac thudc tinh cia R+ ma gia tri cia ching c6 thé phan
biét 2 b6 khac nhau trong cing mét thé hién r(R) bat ky. NghTa la &1, 85
%(""),&1.K# &.K  Klasiéu khoa cta R

* Neéu R dat chuan BC thi vé trai cia cac PTH déu la siéu khoa

Co s& di ligu - Khoa CNTT - DH Céng nghiép TPHCM

BCNF — Boyce Codd Normal Form

Thuét todn kiém tra dang chuén BC

Bwdc 1: Tim moi khda clia Q

Bwdc 2: Phan r3 VP cla moi PTH trong F dé tip F trd thanh tdp PTH c6 VP 1
thudc tinh

Budc 3: NEu moi phu thuéc ham X > A € Fy, v8i A X déu cé X 1a siéu khéa thi
Q dat chuan BC nguoc lai Q khdng dat chuan BC
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BCNF — Boyce Codd Normal Form

Vi du: Q(A,B,C,D,E,1) F={ACD->EBI;CE->AD}. Héi Q c6 dat chuan BC khong?

=2
Giai:
Budrc 1: X; (TN U X:) (TN X1)* | Siéukhéa | khoa
C C
TN={C} TG={ADE} % -
D CD CD
AD ACD ABCDEI ACD ACL
E CE ABCDEI CE CE
AR ACE ABCDEI ACE
DE CDE ABCDEI CDE
ADE ACDE ABCDEI ACDE

BCNF — Boyce Codd Normal Form

Vi du: Q(A,B,C,D,E,l) F={ACD->EBI;CE->AD}. Hdi Q cé dat chuan BC khong?

2.
Giai:
Buwdrc 1: X (TN U Xi) (TNU X:)* | Sieukhéa | khéa
C C
TN={C} TG={ADE} & =
D CD CD
AD ACD ABCDEI ACD ACD
a CE ABCDEI CE CE
AE ACE ABCDET ACE
DE CDE ABCDEI CDE
ADE ACDE ABCDEI ACDE

Budrc 2:

F={ACD->EBI;CE->AD}= {ACD->E, ACD-> B, ACD-> I;CE->A, CE-> D}
Budc 3: Moi phu thuéc ham F déu cé vé trai 13 mot siéu khod

Vay Q dat dang chuidn BCNF
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Budrc 2:
F={ACD->EBI;CE->AD}= {ACD->E, ACD-> B, ACD-> I:CE->A, CE-> D}
Budc 3: Moi phu thudc ham F déu cd vé trdi |a moét siéu khod

Vay Q dat dang chuan BCNF
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Vi du: Q(SV,MH,THAY)
F = {SV,MH = THAY;THAY = MH}-- F = {AB=> C; C > B}

Buérc 1: Xi XiUTN (XUTN)+ SK KHOA
TN={A}, TG={BC} () A A
C AC ACB =Q+ AC AC
B AB ABC=Q+ AB AB
BC ABC ABC=Q+ ABC

Bwéc 2: Moi PTH trong F déu d3 c6é VP 1 thudc tinh

Budrc 3:

C - B ¢d C khdng phai la siéu khoa vay Q khong dat dang chudn BCNF, c6 B Ia
thudc tinh khoa

AB-> C co AB la siéu khoa.

Vay Q dat chudn 1,2, 3

Co s& di ligu - Khoa CNTT - DH Céng nghiép TPHCM

Q(A,B,C,D) F={AB—>C; D->B; C>ABD}. H6i Q c6 dat chuin 3 khéng?

Buwdrc 1:




Q(A,B,C,D) F={AB->C; D->B; C>ABD}. Hoi Q cé dat chuan 3 khéng?

Budrc 1:

TOM LAI NORMAL FORMS

* 1INF: néu moi thudc tinh cha R déu chira cac gia tri nguyén té
e 2NF:
- Rdatdangchuan 1
- moi thudc tinh khod déu PTH day dd vao moi khod cla R
* 3NF:
- Rdatdang chuan 2
- néu moi PTH déu ¢ VT la siéu khoa hodc VP 13 thudc tinh khod hodc
moi thudc tinh khong khod ctia R déu khéng phu thudc bac cau vao 1
khod nao d6 cua R
* BCNF:
- Rdat dang chuan 3
- moi PTH déu cé VT la siéu khod

THUAT TOAN KIEM TRA DANG CHUAN CUA LU'OC PO

*  Vao: lugc d6 quan hé Q, tap phu thudc ham F Bai tap
» Ra: khang dinh Q dat chuan gi?
e Budc 1: Tim tat ca cic khéa cua Q, tach vé phai con 1 thudc tinh
e Budc 2: Kiém tra chudn BC
— Xét tat cd céc phu thudc ham néu moi phu thudc ham déu cé vé trai la siéu
khda thi Q dat dang chuin cao nhit 1 BCNF két thic thuat toan
— Nguoc lai qua budc 3
* Budc 3: Kiém tra chudn 3
— Xét tat ca cac phu thudc ham néu moi phu thudc ham déu cé veé trdi la
siéu khéa hodc vé phai 1a thudc tinh khéa thi Q dat dang chuan cao
nhat 3NF két thuc thuat toan
— Nguoc lai qua buédc 4
* Budc 4: Kiém tra chudn 2
— V&i mdi khéa K, tim bao déng clia tat ca cac tap con that sy cia mdi khoa, néu
tat ca cac bao déng déu khdng chira thudc tinh khéng khdéa thi Q dat 2NF, két
thuc thuat toan
— Nguoc lai Q dat INF

THUAT TOAN KIEM TRA DANG CHUAN CcUA LU'OC PO

Vi du : Cho Q(SIMD)
F = {SI->DM, SD->M, D->M} => xac dinh dang chuan cta Q ?
B1: Tim tat ca cac khod TN={SI}, TG={D}
) i . B4 : kiém tra Q dat 3NF ? (VT SK, VP
D Xi XiUTN (XUTN)+ SK KHOA khod)

C6 SD->M va D->M cé M khoéng la
thuéc tinh khéa
= Q khong dat chudn 3

0 [0 Sl SIDM=R+ N SI

1 D SID SIDM=R+ SID
B5 : kiém tra Q dat 2 NF? (bao déng
Thudc tinh khoa la {SI}, thudc tinh khong khod la M, D déu khong chira thudc tinh k khoa?)
B2: F = {SI->D, SI->M, SD->M, D->M} |S+ =|S
- + =
B3: kiém tra Q dat BC? Ta thdy bao déng cuia cac tap con
* SD->M, D->M, c6 SD va D khéng phai la SK

déu khong chira thudce tinh khdng
=>Q khéng dat dang chuin BC khoa=> Q dat 2NF

KL : Q dat 2NF




BAI TAP C6

¢ Dung luat Armstrong
¢ Dung bao déng
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1.Cho biét dang chuén cao nhat cla cac LDQH sau:
a) QA ABCDEG) F ={A->BC, C->DE, E->G}

1.Cho biét dang chuan cao nhat cla cédc LDQH sau:
a) Q(ABCDEG) F ={A ->BC, C->DE, E->G}
b) Q(ABCDEGH) F = {C->AB, D->E, B->G}
c) Q(ABCDEGH) F = {A->BC, D->E, H->G}
d) Q(ABCDEG) F = {AB->C, C->B, ABD->E, G->A}
e) Q(ABCDEGHI) F = {AC->B, BI->ACD, ABC->D
H->1, ACE->BCG, CG->A}
2.Cho Q(CDEGHK) va F = {CK->H, C->D,E->C, E->G, CK->E}
a) Ch&rng minh EK->DH
b) Tim tat ca cac khda cia Q
c) Xac dinh dang chuan cao nhat cia Q

CAu trac dé thi cudi ki CSDL (60 phut)

(1) Chting minh tuong duong

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

(4) Tim tit ca khoa

(5) Xac dinh dang chuan cao nhat

(6) Phan ra




Phan ra (Decomposition)

Phan rd mét luge dd quan hé R: 1a thay thé luoc d6 quan hé R béng cac luge do quan h¢
Ry, R, ..., R, ma mdi luoc d6 quan hé nay chua tap con thudc tinh cua R, sao cho:

R=R,UR,... UR,

Yéu cau:
- Bao toan thudc tinh

- Céc luge dd R, phai 6 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)

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

Cho lugc d6 quan hé R va tap phu thudc ham F:
Phép phdn rd R thanh hai lwoc do véi tdp thude tinh A va B dwoc goi la phép phan ri

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

R(A,B,C)

Decompose

mA(R) x mg(R) =r

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

Recover

R’(A,B,C)

=R =R

Vidu 1: R1(A,B)
AlB
R(A,B,C) Al |B1
A2 |B2 mpAB(R) M 1y c(R)
A D ~
R I A3 |B3
Al |B1 | Decompose Recover AlB|C
A2 B2 |C2 Al |B1 |cC1
R2(A,C)
A3 |B3 |C3 A2 |B2 |C2
A|C A3 |B3 |C3
Al |c1
A2 |C2
A3 | C3




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

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

Cho lwoc dd quan hé R, tap phu thudc ham F va phép phan rd cia R: D ={R;, R,, ..., R,}

Vidu2: _ Buérc 1: Lap ma trin n hang ing véi n luoc dd con R; va n cdt (g vai n thudc tinh cua R.
Ri _AnA(R) Phan tir (i,j) ctia ma tran dugc xac dinh nhu sau:
R . o (R) 4 mp(R) sobTner
® (i,j) = bjy néu a; & R; trong do: a;, b;; € Dom(A;)
aA 2 becompose Recover A AB Budéc 2: bién ddi bang
a R2 = g (R) : : ® V6i mdi PTH: X — Y néu c6 hai hang gidng nhau trén X va khac nhau trén Y thi lam cho hai
b B b 11 hang d6 ciing gidng nhau trén Y (uu tién dung aj). Tiép tuc voi cac PTH trong bang cho dén khi
b |2 khong con ap dung dugc nira
e Muyc dich ciia viéc bién d6i bang 1a dé thu dugc bang cudi ciing, xem nhu mot quan hé thoa tap
F
Vidu 1: Vidul:

ChoR(AB,C,D)vaF={A—-B,B— C,A—D,D— C}
Phan ra thanh Q1(A,B), Q2(A,C), Q3(B,D)
Hay kiém tra phép tach sau c6 bao toan thong tin khong?

A (1) B (2) c@) D (4)
Q1(AB) A1 A2 B+ A3 B2
Q2(AC) A1 B3 A2 A3 B4
Q3(BD) B5 A2 B6 A3 A4

KL: phép phan ri KHONG bao toan thong tin

Phan ri luge d6 quan hé Q(A,B,C,D,E) thanh Q1(AD), Q2(AB), Q3(BE), Q4(CDE), Q5(AE)
va tagp PTH F = {A—C,B—C,A - D,DE - C,CE — A}.
Kiém tra tinh két nbi khong mat thong tin?




Vidu 2:

Phén ré lugc dd 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}
Phan ri thanh R1(A,B,C,E), R2(A,C,D), R3(D,E)

Hay kiém tra phép tach sau ¢ bao toan thong tin khong?

(2)

Phép phan ra lwoc do dat 3NF bao
toan théng tin va bao toan phu thudc
ham

Thuit toan phan ra lwgce dd dat 3NF bao toan thong tin va bio toan phu thudc

ham
nai

Input: lugc dd quan hé Q va tap phu thugc ham F
Output: mot phan rd sao cho mdi lwoc dd quan hé con déu dat chuan 3 vira bao toan
thong tin vira bao toan phu thudc ham.
e Budc 1: Tim phu tdi thiéu cua F
o Budc 2:
Néu c6 mot phu thudc ham nao cua Ftt ma lién quan dén tat ca cac thudc tinh cua Q thi két
qué phan ra chinh 1a Q (Q khong thé phén r)
Néu c6 nhimng thudc tinh ciia Q khong ndm trong mot PTH nao cia Ftt du ¢ vé trai hay vé
phai cua F thi chung tao thanh mot lugc dd can tim.
C& mdi PTH X -> A thudc Ftt thi XA 1a mot luge d6 can tim
e Buéec 3:
Néu c6 mdt lwge dd con chira khos K cita Q thi két thic thuét toan. Nguoc lai tao mot
luoc dd con K




(1) Cho Q(ABCDEGMN) va F = {A— B,CD — A, BC — D, AE — G, CE — D}
Tach vé dang chuan 3, bdo toan PTH ?
-- giai --
BI1: Ftt= {A— B,CD — A, BC — D, AE — G, CE — D}
B2: Q dugc phan ra thanh cac lugc db con
Q1(AB), Q2(CDA), Q3(BCD), Q4(AEG), Q5(CED)
B3: vi MN khong thy trong bét ctir PTH thudc Ftt => Tao Q6 (MN)
B4: Khoa cua Q la CE, Vi Q5 chira khoa cua Q => Dirng

(2) Cho Q(CTHRSG) va F={C—T,HR - C,TH — R, CS — G, HS —» R}
Hay phén rd Q thanh cic luoc db con dat dang chuan 3NF vira bao toan thong tin vira bao

toan phu thudc ham?

- gidi

Khoa la HS

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

Ap dung thuét toan trén Q duoc phan rd thanh cac lugc dd con: Q1(CT), Q2(HRC), Q3(THR),
Q4(CSG), Q5(HSR)

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

c() T H (3) R @) S (5) G (6)

Q1(CT) al a2 b1 B2 B3 B4
Q2(HRC 1 B5 a2 3 4 B6 B7 , n

(HRC) | 2 @ @ KL: phép phén ra
Q3(THR) B8 a1 a2 a3 a4 B9 B10 vira bao toan thong
Q4(CSG) | at B11 a2 B12 B13 a5 a6 tin vira bao toan

phu thudc ham trén

Q5 (HSR) | B14 a1 B15 a2 a3 a4 a5 B16 a6 Q5

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

Hay phan rd Q thanh cic luoc dd con dat dang chuan 3NF vira bao toan thong tin vira bao
toan phu thuc ham?

-- gidi --

Khoa 1a ABEH

Ftt= {AB—D,EH - G,G— C,D — C}

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

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

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

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

(3_tiép theo) Cho Q(ABCDEGH) va F= {AB— D, EH — G,G — C,D — C}
QI1(ABD), Q2(EHG), Q3(GC), Q4(DC), Q5(ABEH).

A(1) | B(2) C ) D (4) E () G (6) H(7)

QI(ABD) al a2 B4-a3 a4 B2 B3 B4
Q2(EHG) B5 B6 B7-a3 B8 ab ab a7
Q3(GC) B9 B10 a3 B11 B12 ab B13
Q4(DC) B14 B15 a3 a4 B16 B17 B18
Q5(ABEH) | a1 a2 B19 a4 B20-a4 ab B24-a6 a7

KL: phép phan ra vira bao toan thong tin vira bao toan phu thugc ham trén Q5




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

Hay phan rd Q thanh cic luoc dd con dat dang chuan 3NF vira bao toan thong tin vira bao
toan phu thuc ham?

-- gidi --

Khoa la KC, KE

Ftt={CK—-H,C—->D,E—C,E - G,CK— E}

Q1(CKH), Q2(CD), Q3(EC), Q4(EG), Q5(CKE)

cm D (2) E@®) G(4) H (5) K (6)
Q1(CKH) al B4-a2 b2 b3 a5 a6
Q2(CD) al a2 b4 b5 b6 b7
Q3(EC) al B8-a2 a3 B9 a4 b10 b11
Q4(EG) b12 b13 a3 a4 b14 b15
Q5(CKE) | a1 B16-a2 a3 B17 a4 B48-a5 ab

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

Hay phan rd Q thanh cac luoc db con dat dang chuin 3NF vira bao toan thong tin vira bao
toan phu thudc ham.

-- gidi --

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

QI1(CT), Q2(HRC), Q3(THR), Q4(CSG), Q5(HSR)

c (1) T(©) H (3) R (4) S (5) G (6)
QICT) | Al 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) | A1 B11A2 | B12 B13 A5 AB
Q5(HSR) | B14 A1 B15A2 A3 A4 A5 B16 A6

KL: phép phan rd dat dang chuédn 3 vira bao toan thong tin vira bao toan phu thudc ham

Vidu 3:
Cho Q(A,B,C,D,E) va F= {A— CE, E — AD, CD — B}

Hay phan rd Q thanh cac luoc dd con dat dang chudn 3NF vira bao toan thong tin vira bao
toan phu thugc ham?

- gidi -

Vidu 4:
ChoQ(AB,C)vaF={A—»B,A—>C,B—>A,C—>A,B—C}

Hay phén rd Q thanh cic luoc db con dat dang chudn 3NF vira bao toan thong tin vira bao
toan phu thugc ham?

- gidi




Bai 1: Cho lugc dd quan hé R(ABCDEG) va tap PTH
F={AC—-EDB,D - A,C - BG,B— G}

1) Néu R chua dat 3NF, chuan hod 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¢ R(ABCDEG) va tap PTH
F={AB—- C,AD - E, C - DG, AB — DE}

1) Chtng minh phu thuéc ham AB -> G dugc suy dan tir F
a) Su dung luat din Armstrong
b) Su dung bao dong cua tap thudc tinh
2) Tim tat ca khoa cia R
3) Tim dang chuan cao nhét ctia R
4) Tim phu tdi thiéu cia F
5) NéuR chua dat 3NF, hay phén ri dat 3NF bao toan thong tin va bao toan PTH?

Bai 2: Cho luge dd quan hé¢ R(ABCDEF) va tap PTH
F={A —-BD,F — AB, AC — DF, BC — E}

1) Chtng minh phu thuéc ham AC — E la thanh vién cia F
a) Su dung luat din Armstrong
b) St dung bao dong cua tap thude tinh

2) Tim tat ca khoa ctia R

3) Tim dang chuén cao nhét ciia R

4) Tim phu téi thiéu cia F

5) Néu R chua dat 3NF, hiy phén ri dat 3NF bdo toan thong tin va bao toan PTH?

Bai 3: Cho luoc d6 quan h¢ RCABCDEFGHIJ) va tap PTH
F={AB—C,A—DE,B—F,F— G,HD — 1J}

1) Tim tt ca khoa ciia R

2) Tim dang chuén cao nhit ciia R

3) Tim phu tdi thiéu cia F

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




(4)
Phép phan ra lwoc do dat
BCNF bao toan théng tin

Phén ri lwgc do dat BCNF bio toan thong tin

= Thuat toan 7.5
* Nhap: R(U), U={A,, ..., A} vatap PTHF.
« Xudt: D ={R;, ..., R}, R, & dang chuan Boyce-Codd.
* BT:
D ={R},
* B2
- Néu c6 lvoc dd Q(Ug) e D khéng & dang chuén BC thi
+ TimX - Y € no(F) 1am Q vi pham diéu kién BC.
+ D =(D-{Q}) U Q;(Uqy) U Qy(Ugy) V8i Ugy =Uq -Y vaUg, =X U Y.

+ Quay lai B2.
- Nguoc lai, chuyén sang B3.
* B3:
- Xuét D.

Phén ra lwge do dat BCNF bao toan thong tin

Cho R(ABCDEFG)
F={B— A,D— C,D— EB, DF — G}
Tach vé dang chuin BC, khong mit théng tin?

R(ABCDEFG) F, Kg = DF

AN

{8 >A}, R,(BA) R,(BCDEFG) {D > C, D - EB, DF -> G},
KR1 =B KR2 =DF
[////;:B;>\\\
{D—->C,D— EB}, R4;DBCE) R4DFG) {DF — G},

Kes =D Kes = DF




