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Chuong 1.

MO HINH QUAN HE

I NGUYEN NHAN RA POI CUA MO HINH QUAN HE (RELATIONAL MODEL)
Trong nhi€u nim, cong nghé tinh todn va thong tin phdt trién tir nhitng hé thdng 16n, dit tién, doc
quyén dé€n cic hé thong md manh va khong dit tién. Su phat trién nay mang lai 19i ich to 16n cho
ngudi diing cudi bdi sy phat trién cla cdc géi tng dung s6 nhu xit 1y vin ban, bang tinh dién ti, vin
phong xud't ban, hé quin 1y co s dit liéu, may tinh trg gitip cong nghé phin mém....

Trudc khi mdy tinh héa c¢o s§ dit liéu duoc giGi thiéu, dit liéu dugc luu trit theo ki€u dién t& thanh
nhiéu tip tin riéng biét sit dung hé tap tin (tir diy vé sau ta goi hé tap tin theo 16i cii). Nhitng tip
tin ndy dugc x@ 1y bing cdc ngdn ngit th€ hé thi ba nhw COBOL, FORTRAN, PASCAL va ngay cd
BASIC d€ tao ra cdc gidi phap cho cdc van dé clia doanh nghiép. Mdi ing dung, ching han nhu hé
tinh ludng, hé kho hay hé thong k€& todn s& c6 mot tip cdc tap tin riéng chita dit liéu riéng. C4c ng
dung nhu vy tao ra ba van dé sau:

- C6 su lién két chit ché giita ciu tric luan 1y va ciu tric vat 1y cla cdc tap tin va chuong
trinh ng dung khai thdc chiing. Piéu nay khi€n viéc tao nén cic &ng dung nay rat khé
khin, tdn nhi€u thdi gian va do viy ma tdn kém trong bio tri hé thdng.

- C6 su du thira dit liéu rd't 16n qua viéc triing 14p cédc tip tin trong cdc ¢ng dung khic nhau.
Piéu nay tao ra nhitng van dé nhu: dit liéu thi€u nha't quan, khong gian dia bi lang phi, thdi
gian bdo tri va luu phong hd cdc tip tin gia ting, vAn dé vé quan tri nhu khong chd trong
bdo mat va td chic dit liéu thi€u thdng nhat. Mot vi du dién hinh vé sy tring 1dp dit lidu 1a:
Hé quén Iy ngudn nhan lyc bao gdm ba hé chinh:

1. Hé luong, hé nay duy tri ngdy cong va luong cho tat ci nhan vién.
2. Hé nhin sy, hé nay duy tri 1y lich c4 nhan, dit liéu vé t6 chiic, cong viéc dao tao va
vi tri thiing ti€n.
3. Hé huu, hé nay qudn tri cdc qui tic lién quan d&€n nghi huu, loai nghi huu. Chi ti€t vé
huu cta tirng nhan vién.
Van dé phitc tap 12 Hé luong thong thudng dude quin 1y bdi phong tai chanh, trong khi Hé
nhin sy vad Hé huu dudce quan 1y bdi phong t6 chic. RS rang, c6 nhiéu dif liéu vé nhin vién
1a chung cho ca ba hé. Thudng nhitng hé nay thuyc hién va gitt gin riéng biét va ching tao
sy trung dit li€u nhan vién ma chidng dung.
- Ngudi st dung c6 it khd ning khai théc truc ti€p dit lidu.

II CO SO DU LIEU VA HE QUAN TRI CO SO DU LIEU (DATABASE AND DATABASE
MANAGEMENT SYSTEM)
Khdi diu, sy gidi thiéu CSDL va HQTCSDL nhiim gidi quyét cdc vin dé clia hé thong tin dua trén
cic tip tin theo 15i cii (C1.I). Piéu nay tao ra viéc phat trién trén hai muoi lim nim qua mot hé
CSDL quan hé thuong mai xuit hién cudi nhitng nim thip nién 70 va cdc nim diu cda thip nién
80. Tru6c khi xem xét CSDL va hé QTCSDLQH gidi quy&t mot vai van dé clia hé thong tin theo 15i
cti nhu thé ndo ching ta cAn 1Am 16 vai khadi niém.
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1

CSDL la gi?

Mot co sd dit liéu c6 thé dinh nghia tam nhu sau: mot chd chita ¢ t6 chic tip hgp cic tip tin dif
liéu c6 tuong quan, cdc miu tin va céc cot.
Ngay nay CSDL tdn tai trong mdi ng dung thong dung, vi du:

Hé kho va ki€m ké.

Hé dit chd may bay

Hé ngudn nhan lyc.

hé dich vu cong cong nhu cip nudc, dién, khi dot
Diéu khi€n qu4 trinh ché tao va sdn xuit

2 Heé quan tri CSDL
Mot hé quan tri CSDL (HQTCSDL) 1a:

mdt tip cdc phdn mém quin Iy CSDL va cung cip céc dich vu xtt 1y CSDL cho cédc nhitng
ngudi phdt trién ¢ng dung va ngudi diing cudi.

HQTCSDL cung cip mot giao dién giita ngudi sit dung va dit liéu.

HQTCSDL bi&n ddi CSDL vat ly thanh CSDL logic.

2

2

2

Dua vao céch t8 chic dit liéu, HQTCSDL dugc chia thanh nim loai:

loai phan cAp nhu hé IMS clia IBM

loai mang nhu IDMS cua Cullinet Software

Loai tip tin ddo nhu ADABAS cta Software AG

Loai quan hé nhu nhuv ORACLE ctia Oracle, DB2 cia IBM, ACCESS ciia Microsoft Access
Loai d6i tugng 12 mot ti€p can khd mdi trong thi€t k&€ HQTCSDL va viéc st dung loai nay
sém trd nén phd bién

Hién tai, loai HQTCSDL chinh dugc st dung trong cong nghé la loai HQTCSDL quan hé
(RDBMS). Loai nay da chi€m linh trong cdng nghé trén 10-15 ndm cudi cing khi dédnh bat loai
HQTCSDL phan cAp va gin day 124 HQTCSDL mang.

3 Ngu¢i dung (User)
Ngudi dung khai thac CSDL thong qua HQTCSDL c6 thé phan thanh ba loai: ngudi quan tri CSDL,
ngudi phdt trién Gng dung va lap trinh, ngudi diing cudi.

Ngudi quan tri CSDL, hang ngay, chiu trach nhi€ém quén 1y va bdo tri CSDL nhu:

su chinh xdc va toan ven cia di liéu va ng dung trong CSDL, su bio mat cia CSDL
luu phong hd va phuc héi CSDL

gift lién lac vdi ngudi phat trién ¢ng dung, ngudi 14p trinh va ngudi diing cudi.

n
I
i
+ bdo dam su hoat dong trdi chay va hiéu qua cia CSDL va HQTCSDL
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- Ngudi phdt trién va l4p trinh &ng dung 13 nhitng ngudi chuyén nghiép vé mdy tinh c6 trich
nhiém thi€t k€, tao dung va bao tri hé thong tin cho ngudi dung cudi.

- Ngudi ding cudi 12 nhitng ngudi khong chuyén vé mdy tinh nhung ho 13 cdc chuyén gia
trong cdc lanh vyc khic c6 trach nhiém cu thé trong t6 chitc. Ho khai thic CSDL thdng qua
hé dugc phat trién bdi ngudi phat trién ng dung hay cdc cdng cu truy van cia HQTCSDL.

4 CSDLQH va Hé tap tin theo 10i cii
Tiép can CSDL da gidi quyét 3 van dé ciia hé tdp tin theo 16 cii:

i  VAn dé 1: cau tric logic va ciu tric vat 1y

T 1

-

Kién tric bén trong HQTCSDL quan hé tdch biét rd rang giita:

- cAutric luan 1y cda tat cd tap tin vd chuong trinh ng dung khai thdc tap tin nay va

- cAu tric vatly cda csdl va phan luu trit c4c tap tin.
Tiép cdn nay tao cho nguoi qudn tri CSDL c6 thé thay ddi cdu tric vat Iy hay noi luu tri¥ ciia tdp tin
ma khéng dnh hudng dén chuong trinh iing dung.

ii  Van dé 2: du thita dit liéu
Khi HQTCSDLQH dudc gidi thiéu, nhiéu t§ chifc mong tich hop cic tap tin ¢4 phan tdn khip trong
t6 chifc vao mot CSDL tap trung. Dif liéu c6 thé chia sé cho nhiéu tng dung khdc nhau va ngudi st
dung c6 thé khai thac ddng thdi cdc tap con dif liéu lién quan dén ho. Piéu nay lam han ch& sy du
thtra dit liéu.
iii Van dé 3: Su khai thdc dif li¢u ctia ngudi sit dung
Trong hé QTCSDLQH ngudi diing c¢6 thé truc ti€p khai thc dit liéu thong qua viéc st dung cdc ciu
truy van hay cdc cdng cu bdo cdo dugc cung cadp bdi hé QTCSDL.
111 MO HINH QUAN HE (RELATIONAL MODEL)
1 Mo hinh quan hé la gi ?

Mb hinh Co s§ dit liéu Quan hé (goi tit 12 M6 hinh Quan hé&) do E.F Codd dé xudt nim 1971. M6
hinh nay bao gom:

- Mot hé thdng cdc ky hiéu d€ mo ta dir liéu dudi dang dong va cdt nhu quan he, bd, thujc

tinh, khéa chinh, khod ngoaqi, ...
- Mot tap hgp cac phép todn thao tac trén di li€u nhu phép todn tdp hdp, phép todn quan hé.
- rang budc toan ven quan hé.
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Cdc hé HQTCSDLQH ngay nay dudc xay dung dwa vao Iy thuyét ctia mo hinh quan hé.
Muc dich ctia mdn hoc nay gitp cho sinh vién nim dudc ki€n tric tdng quat vé md hinh quan hé va
4p dung n6 d€ 1ap mo hinh dit liéu quan hé c6 hiéu qua trong luu trit va khai thdc.

MASV HOTENH MONHOC TENKHOA DIEMTHI |
99001 TRAN DAN THU CO SO DU LIEU CONG NGHE THONG TIN 3.0
99002 NGUYEN HA DA THAO CO SO DU LIEU CONG NGHE THONG TIN 8.0
99001 | TRAN DAN THU TIN HOC VAN PHONG = CONG NGHE THONG TIN 6.0 |
99005 | LE THANH TRUNG TIN HOC VAN PHONG | ANH VAN 5.0 |

Ching han vdi bai todn quin ly di€m thi clia sinh vién; néu luu trit dit liéu theo dang bang vdi cic
cdt MASV, HOTEN, MONHOC,TENKHOA, DIEMTHI thi cdc gia tri cia cdc cd6t HOTEN, MONHOC,
TENKHOA sé bi triing ldp. Sy tring 14p nay gdy nén mot s van dé:
- Ta khong thé luu trit mot sinh vién mdi khi sinh vién nay chua c6 diém thi
- Khi cin stra ddi ho tén sinh vién thi ta phai sifa tit cd cdc dong c6 lién quan dén sinh vién
nay. Piéu nay d& giy ra tinh trang dit liéu thi€u nhat quin.
- Khi c6 nhu ciu x6a diém thi cia mot sinh vién kéo theo kha ning xéa ludn ho tén sinh vién
dé.
Viéc luu trit dit liéu nhu trén khong ding véi moé hinh quan hé. PE luu trit ding vdi mo hinh quan hé
ta phdi thay MONHOC biing MAMH, thay TENKHOA biing MAKHOA, tich mdt bang dit liéu 16n d6 ra
thanh nhiéu bang con, nhu mo hinh dudi.

MASV MAMH MAKHOA DIEMTHI | MASV HOTEN
99001 CSDL  CNTT 3.0 99001 TRAN DAN THU
99002 CSDL | CNTT 8.0 99002 NGUYEN HA DA THAO
99001  THVP | CNTT 6.0 | 99005 | LE THANH TRUNG
99005 | THVP | AV 50
MAMH TENMH SOTIET MAKHOA TENKHOA
CSDL | CO SO DU LIEU 90 | | CNTT CONG NGHE THONG TIN
THVP | TIN HOC VAN PHONG 90 | AV ANH VAN

2 Cédc khdi niém co ban cia mé hinh quan hé

i Thudc tinh (Attribute, Arity)
Chéng han véi bai todn quin ly diém thi cda sinh vién; vdi d6i tugng sinh vién ta cAn phai chid y
dén cdc dic trung riéng nhu ho tén, ngay sinh, nit (gidi tinh), tinh thudng trd, hoc bdng, 16p ma sinh
vién theo hoc,. . . cdc ddc trung nay goi la thudc tinh.
Céc thudc tinh dugc phan biét qua tén goi va phai thudc vao mot ki€u dit liéu nhat dinh (s8, chudi,
ngay thang, logic, hinh 4nh,..). Ki€u dit liéu & day la ki€u don. Trong cling mot d6i tugng khong
dudc ¢6 hai thudc tinh cung tén.
Thong thudng mdi thudc tinh chi chon 14y gid tri trong mot tAp con ctia ki€u dif liéu va tip hop con
dé goi 1a mién gid tri ciia thudc tinh d6. Thudc tinh ngay trong thdng thi c6 ki€u dit liéu 12 s6
nguyén, mién gid tri clia n6 1a 1 d&n (t6i da 1) 31. Hodc diém thi clia sinh vién chi 1a cdc s&
nguyén tir 0 d&n 10.
Thudng ngudi ta diing cdc chif cdi hoa A,B,C,.. d€ biéu dién cdc thudc tinh, hoic AjA,,...., A, dé
biéu dién mot sd lugng 16n cdc thuodc tinh.
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ii LugcP6 Quan Hé (Relation Schema)
Tap tit cd cdc thudc tinh can quin 1y clia mot ddi tugng cling véi mdi lién hé giira chiing dudc goi
12 Iugc do quan hé. Ludc dd quan hé Q véi tip thudc tinh {A1,As, . ..,A} dudc viét 1a
Q(A1,Az2, - - - ,An). Tap cic thudc tinh cia Q dude ky hiéu 1a Q*. Ching han ludc d6 quan hé sinh
vién (Pat tén la Sv) véi cac thudc tinh nhu trén 1a:
Sv(MASV, HOSV,TENSV,NU, NGAYSINH, MALOP, HOCBONG, TINH)
Thudng khi thanh 1ap mot luge dd, ngudi thi€t k€ ludn gin cho né mot § nghia nhat dinh, y nghia d6
20i 12 tdn tir cda lugc dd quan hé dé. Dya vao tin tif ngudi ta xdc dinh dudc tdp thudc tinh khéa clia
lugc dd quan hé (khdi niém kho4 sé& dudc trinh bay & phan sau).
Khi phat bi€u tin tir cho mot luge d6 quan hé, ngudi thi€t k& can phdi mo td ddy dd y nghia dé
ngudi khac tranh hi€u nhdm. Ching han tin tir clia lugc d6 quan hé trén 13:”mdi sinh vién c6 mot
mai sinh vién (MASV) duy nhat, mdi ma sinh vién xdc dinh tit cd cdc thudc tinh cla sinh vién d6
nhu ho tén (HOTEN), nit (NU) ,ngay sinh (NGAYSINH), 16p theo hoc (MALOP), hoc bdng
(HOCBONG)), tinh cu trd (TINH).

Nhiéu lugc dd quan hé cling nim trong modt hé thong quin 1y dugc goi 12 mot lugc do co sé dit liéu.
Vi du ludc @6 co sé dir liéu d€ quan 1y diém sinh vién c6 thé gdm cédc luge dd quan hé sau:
Sv(MASV, HOSV,TENSV, NU, NGAYSINH, MALOP, TINH, HOCBONG)
Lop(MALOP, TENLOP,SI1SO,MAKHOA)
Kh(MAKHOA , TENKHOA, SOCBGD)
Mh(MAMH, TENMH, SOTIET)
Kq(MASV. MAMH, DIEMTHI)

Phan gidi thich cdc thudc tinh:

MASV Ma3 sinh vién
HOTEN Tén sinh vién
NU Nir
NGAYSINH ngay sinh
LOP 16p

TENLOP tén 16p

SISO si s 16p
MAKHOA ma khoa
HOCBONG hoc bdng
TINH tinh
TENKHOA tén khoa
SOCBGD s6 cdn bd gidng day
MAMH ma mon hoc
TENMH tén mon hoc
SOTIET sO tit
DIEMTHI di€m thi

iii Quan Hé (Relation)
Su thé hién cia luge do quan hé Q § mdt thai di€m nao d6 dugc goi la quan hé, rd rang la trén mot
lugc dd quan hé cé thé dinh nghia ra't nhiéu quan hé. Thudng ta dung cdc ky hiéu nhu R, S, Q d€ chi
céc luge d6 quan hé, con quan hé dugce dinh nghia trén né tuong @ng duge ky hiéu la lar, s, q.
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Gido trinh CO SO DU LIEU Trang
iv. B0 (Tuple)
B¢ 13 tap mdi gi4 tri lién quan cla tit cd cdc thudc tinh cia mot luge dd quan hé.
Chéng han quan hé sau c6 2 bd.
MASYV HOTEN NU NGAYSINH MALOP TINH HOCBONG
99001 TRAN DAN THU TRUE 15-03-1977 CBTH2B TIEN GIANG 120000
99002 NGUYEN HA DA THAO TRUE 25-04-1986 TCTH29C TPHCM 120000

Thudng ngudi ta diing cdc chit cdi thudng (nhu t,p,q...) dé bi€u dién cdc bd. Ching han dé néi bd

t thudc quan hé r ta viét: t e 1.

V& truc quan thi mdi quan hé xem nhu mot bang, trong d6 mdi cot 1a thong tin vé mdt thudc tinh,
mdi dong 12 thong tin v& mot bd. Ching han sau diy 13 cdc thé hién cla cdc quan hé dinh nghia

trén luge dd co sé dit liéu quan 1y sinh vién & trén:

rSv

MASYV HOTEN NU NGAYSINH MALOP TINH HOCBONG

99001 TRAN DAN THU TRUE 15-03-1977 CBTH2B TIEN GIANG 120000

99002 NGUYEN HA DA THAO TRUE 25-04-1986 CBTH2B TPHCM 120000

99003 PHAM ANH HUY FALSE16-08-1977 CBTH2B BAC LIEU

99004 NGUYEN NGOC THUAN FALSE24-12-1980 CBbTH2B CA MAU

99005 LE THANH TRUNG FALSE20-11-1978 CbAV1 CA MAU 120000

99006 NGUYEN HONG VAN FALSE19-09-1979 CbAV1 SOC TRANG

99007 VU THI LOAN TRUE 15-03-1975 CbAV1 CAMAU

99008 TRUONG KIM QUANG FALSE 15-05-1975 CbTH2B HA NOI

99009 TON THAT QUYEN FALSER26-06-1976 CDTH2B VUNG TAU 60000

99010 HA VAN LONG FALSE14-04-1973 CbAV1 BACLIEU

99011 BUI VAN ANH FALSE22-12-1972 CBbAV1 AN GIANG

99012 LE HUU CHI FALSE28-08-1977 CbbT2 CAN THO 60000

99013 VU THANH CONG FALSER29-03-1979 CBTH2B KIEN GIANG 60000

99014 TRAN QUANG CUONG FALSE30-05-1981 CbbT2 DONG THAP 120000

99015 PHAM VAN HAI FALSE30-06-1976 CbbT2 (CA MAU

99016 HUYNH THANH HOANG FALSE29-07-1982 CbbT2 TPHCM 80000

99017 TRAN MINH LAM FALSE21-08-1977 CBTH2B TRA VINH

99018 PHAN VAN SANG FALSE19-05-1979 CBbDL1 DONG THAP 120000

99019 PHAM THI HUYEN FALSE16-06-1982 CBbDL1 CAN THO 120000

99020 NGUYEN THI NGAN TRUE 11-11-1981 CPbTH2B CA MAU 120000

99021 PHAM TAN QUANG FALSEO01-01-1980 CbDL1 CA MAU

99022 TRAN PHUOC QUYEN FALSE12-12-1979 CDBTH2B BAC LIEU 60000

99023 LE THI THANH VAN TRUE 11-11-1980 CBDL1 TPHCM 120000
rKh rMh
MAKHOA TENKHOA SOCBGD MAMHTENMH SOTIET
CNTT CONG NGHE THONG TIN 60 CSDL CO SO DU LIEU 90
AV ANH VAN 60 FOX  [FOXPRO 120
HOA HOA CHAT 20 THVP TIN HOC VAN PHONG 90
MAY TINH MOI TRUONG 10 AVTH ANH VAN TIN HOC 60
XD XAY DUNG 10 KTS  KY THUAT SO 60
DL DU LICH 5 CTDL CAU TRUC DU LIEU 60
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TTIN TOAN -TIN HOC 30 TTNT TRITUE NHAN TAO 45
SINH CONG NGHE SINH HOC 30 MANG MANG MAY TINH CB 45
VL VATLY 20 VB VI SUAL BASIC 90
PT PIEN TU 20 AC ACCESS 180

LR LAP RAP MAY TINH 60
INTER CAC DICH VU INTERNET 45
HDH HE DIEU HANH 60
KTLT KY THUAT LAP TRINH 45
VIFOX [VISUAL FOXPRO 60
rKq
MASYV MAMH DIEMTHI
99001 @ CSDL 3.0 99006 MANG 6.0 99016 KTS 7.0
99002 | CSDL 8.0 99007 MANG | 2.0 99017 | KTS 7.0
99003 CSDL 8.0 99008 i MANG 7.0 99017 FOX 4.0
99004 | CSDL 3.0 99009 i MANG | 3.0 99017 MANG | 8.0
99005 | CSDL 2.0 99010 | TTNT 5.0 99017 | CSDL | 8.0
99001 | THVP 6.0 99011  FOX 4.0 99017 | TTNT | 6.0
99002 THVP 3.0 99012 | FOX 5.0 99002 MANG 8.0
99003 THVP 8.0 99013  FOX 7.0 99004 MANG 4.0
99004 | THVP 9.0 99014 VB 7.0 99018 TTNT | 7.0
99005 ' THVP 5.0 99015 | VB 3.0 99019 CSDL 8.0
99020 | THVP 7.0 99023 | TTNT 3.0 99021  CSDL | 8.0
99021 MANG 7.0 99023 | THVP 6.0 99021 | THVP | 9.0
99022 MANG 6.0 99023  FOX 8.0 99022 FOX 5.0
99023 CSDL 8.0 99023 VB 9.0 99022 TTNT : 6.0
99023 MANG 6.0 99023 | KTS 6.0
rLop
MALOP TENLOP SISO MAKHOA
CPTH2B | CAO PANG TIN HOC KHOA 2000B 60 | cntt
TCTH29C TRUNG CA’P TIN HOC KHOA 29 C 121 | cntt
CDAVI CAO PANG ANH VAN 1 120 | av
CDPT2 CAO PANG PIEN TU 2 80 | dt
CPDLI CAO PANG DU LICH | 42 | di

\%

Khoa (Key, Candidate Key):

Cho ludc @6 quan hé R, SCR™. S dugc goi 1a mot siéu khéa (superkey) ciia lugc dd quan hé R néu
vGi hai bo tuy y trong quan hé R thi gid tri clia cdc thudc tinh trong S 1a khac nhau.
Mot lude d6 quan hé c6 thé cé nhiu siéu khod. Siéu khoa chita it thudc tinh nhat dugc goi 1a khéa
chi dinh, trong trudng hdp lude dd quan hé cé nhiéu khéa chi dinh, thi khéa dugc chon d€ cai dit
goi 12 khéa chinh (Primary key) (trong cdc phin sau khéa chinh dugc goi tit 1a khéa)
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Céc thudc tinh tham gia vao mdt khéa dugc goi 1a thudc tinh khoa (prime key), ngugc lai
dudc goi la thudc tinh khong khéa (non prime key).
Mot thudc tinh dude goi 12 khéa ngoai néu né 13 thudc tinh cia mot luge dd quan hé nay nhung lai
12 khéa chinh clia lugc dd quan hé khic.

Vi du: Ta hiy xem lugc d6 quan hé sau:
Xe (SODANGBO,QUICACH, INHDANG,MAUSAC,SOSUON, SOMAY ,MAXE ,QUOCGIA)

Siéu khoa: (SOSUON, QUICACH),...

Khéa chi dinh: (SODANGBO,QUOCGIA), (SOSUON), (SOMAY), (MAXE)

Khéa chinh: MAXE

Thudc tinh khéa: SODANGBO, QUOCGIA, SOSUON, SOMAY, MAXE

Thudc tinh khong khéa: QUICACH, HINHDANG, MAUSAC
Khéa ctia Sv 1a (MASV), Khod cia Mh la (MAMH), khoa ctia Kh 1a (MAKHOA), khéa cia Kq la
(MASV ,MAMH) khéa ctia Lop 1a MALOP, trong Lop thu6c tinh MAKHOA 1a khéa ngoai

3 Cac phép toan tip hgp (set operation)

i  Phép hgp (Union operation)
Cho hai luge @ quan hé Q; va Q, c6 cuing tap thudc tinh {A1 Az, .. ,An}. r; va 1y 1an ludt 13 hai
quan hé trén Q; va Q,. Phép hop cilia hai lugc dd quan hé Q; va Qs sé& tao thanh mdt lugc d6 quan
hé Q3. Q3 dugc xac dinh nhu sau:
Q"= {A1, A2, .., A}
rs= ri1+ro = {t I €t € r; hoic t € I"z}

Vi du:
ra . r2 Nr3=rn+rm

MASV | MAMH | DIEMTHI MASV MAMH | DIEMTHI MASV | MAMH | DIEMTHI
99001 | CSDL 5.0 !99002 CTDL 2.0 99001 | CSDL 5.0
99002  CTDL 2.0 299001 TTNT 5.0 99002  CTDL 2.0
99003 MANG 8.0 299003 CSDL 6.0 99003 MANG 8.0

99001 | TTNT 5.0

99003 CSDL 6.0

ii Phép Giao (Intersection):

Cho hai lugc dd quan hé Q; va Q, c6 ciing tip thudc tinh {A; Az, .. ,A.}. r va r; 1an lugt 1a hai
quan hé trén Q; va Q,. Phép giao clia hai ludc dd quan hé Q; va Q, s& tao thanh mot luge dd quan
hé Q3 nhu sau:

Qs"'={A1,Az,..,An}

r3=ri*r= {t | t e rp va t e ro}

Vi du:

r I I3 = 1'1* r
MASV MAMH DIEMTHI MASV MAMH DIEMTHI MASV MAMH DIEMTHI
99001 | CSDL 5.0 99002 | CTDL 2.0 99002 | CTDL 2.0 |
99002 @ CTDL 2.0 99001 TTNT 5.0
99003 MANG 8.0 99003 CSDL 6.0
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iii Phép Trv (Minus, difference)

Cho hai luge @ quan hé Q; va Q, c6 cuing tap thudc tinh {A1 Az, .. ,An}. r; va rp 1an lugt 13 hai
quan hé trén Q; va Q.. Phép trir ludc d6 quan hé Q; cho Q, s& tao thanh mot luge dd quan hé Q; nhu
sau:

Qs ={A1,A2, .. ,An}
rs=1rp, - r2:{t I terpva tg I"z}

Vi du:
r | ) rs=r;-r
MASY  MAMH @ DIEMTHI MASYV A MAMH '  DIEMTHI MASYV MAMH @ DIEMTHI
99001 CSDL 5.0 99002 CTDL 2.0 99001 CSDL 5.0
99002 | CTDL 2.0 99001 TTNT 5.0 99003  MANG 8.0
99003  MANG 8.0 99003  CSDL 6.0

iv Tich Descartes (Cartesian Product, product)
Cho hai luge dd quan hé Qi(A; A;..,A,), Qx(B1Bs..,.By). r1 va 1 1an lugt 12 hai quan hé trén Q; va
Q.. Tich Descartes ctia hai lugc d6 quan hé Q; va Qs sé tao thanh mdt lugc d6 quan hé Q; nhu sau:
Q"= Q1" U Q= {A1,-..., Bi,...}
Frs=1rp X I = {(tl,tz)l tT: e rp va o € I"z}

Vidu:
I 3=r1xXxr
MASV |« MAMH @ DIEMTHI MASV | MAMH ' DIEMTHI A MAMH | TENMH
99001 CSDL 5.0 99001 | CSDL 5.0 | CSDL CO SO DU LIEU
99002 CTDL 2.0 99001 | CSDL 5.0  FOX FOXPRO
99003 MANG 8.0 99002 | CTDL 2.0 | CSDL CO SO DU LIEU
I 99002 | CTDL 2.0 | FOX FOXPRO
MAMH TENMH 99003 | MANG 8.0 CSDL CO SO DU LIEU
CSDL CO SO DU LIEU 99003 | MANG 8.0 | FOX FOXPRO
FOX FOXPRO

4 Cac phép toan quan hé

i  Phép Chi€u (Projection)
Cho mdt luge @6 quan hé Q(A1 Az, .. ,An). rlaquanhé trén Q. X < Q.
Phép chi€u clia Q 1&én tip thudc tinh X sé& tao thanh lugc dd quan hé Q”= Q[X], trong d6 Q’* chinh
laXvar fhinh 12 r nhung chi 14y cédc thudc tinh clia X.
Q™ = X
r’ = r[X] = r.X = {£’]3 ter va t.X = t[X] = t°}
phép chi€u chinh 12 phép riit trich dit liéu theo cot (chiéu doc)

Vi du:
r r’ = r.{MAMH}
MASV MAMH DIEMTHI MAMH
99001 | CSDL 5.0, | CSDL
99002 CTDL 20  CTDL
99003 ' MANG 8.0 MANG

ii Phép Chon (Selection)

Cho lugc @ quan hé Q(A; A,..,A,), r 12 mdt quan hé trén Q. X< Q' va E 12 mdt ménh dé logic dugc
phdt bi€u trén tip X. Phan ti ter thda man diéu kién E ky hiéu 1a t(E).
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Phép chon tir r theo diéu kién E sé& tao thainh mdt lugc d6 quan hé Q’ nhu sau:
Q’+ - Q+
rr=r(E)=r:E={t | t € r va t(BE)}

phép chon chinh 13 phép riit trich dif liéu theo dong (chiéu ngang)

Vi du:
r ‘ r’= r:DIEMTHI >= 5
MASV MAMH DIEMTHI | MASV MAMH DIEMTHI
99001 CSDL 50 99001 CSDL 5.0
99002 CTDL 2.0 99003  MANG 8.0
99003 | MANG 8.0

iii Phép ké&t, Phép K&t Tu Nhién (join, natural join):
Cho hai lugc d6 quan hé Q1(A1. A2, .. ,An), Q2(B1.B2. .. ,Bn).
r; va ry 1an lugt 12 hai quan hé trén Q; va Q..
A;va B; 1an lugt 1 cdc thudc tinh ciia Q; va Q, sao cho MGT(A;) = MGT(B;j) (MGT: mién gié tri).
0 1a mot phép so sdnh trén MGT(A)).
Phép két gitta Q; va Q, s& tao thinh mot lude @6 quan hé Q3 nhu sau:

Q3+ - Ql+ U Q2+

Ai6Bj
Irs=rq ‘><’ ro = {t12 I dt1er;,3dtrers sao cho
t2.Q1" =
t1,.Q" =

ti-Ai 0 t©.B;}
Ta rit ra cac budc cu thé d€ thyc hién phép két nhu sau:
- Tao tich descartes
- Thyc hién phép chon theo di€u kién E=A,; 0 B;

Vi du:
A 12 thudc tinh B, B; 12 thudc tinh F va 0 12 phép so sdnh “>=". Ta dugc k&t qud 12 quan hé sau:
B>F
. ri ro rs = n |><| o
AB C EF H AB C E F _ H
6 5 4 1.5 9 65 4 1 5 9
7 5 5 4.6 8 6 5 4 7 5 3
412 6 7.5 3 715 5 1 5 9
7 5 5 7 5 3

Néu 0 dugc st dung trong phép két 1a phép so sdnh biing (=) thi ta goi 1a phép két bing. Hon nita
né€u A; = B; thi phép k&t bing nay dugc goi 12 phép két tw nhién. Phép k€t tu nhién 12 mot phép két
thudng dung nhit trong thuc t€.

Vi du: V6i A;= B; = MAMH

MAMH

ri rp rs=rn; |><’ ro
MASYV A MAMH @ DIEMTHI MAMH TENMH MASV A MAMH @ DIEMTHI TENMH
99001 | CSDL 5.0 CSDL | cosoDuLIEU 99001 | CSDL 5.0 CO SO DU LIEU
99002 | CTDL 2.0 CTDL | cAUTRUC DU LIEU 99002 | CTDL 2.0 CAU TRUC DU LIEU
99003 MANG 8.0

iv  Phép chia (division):
Cho hai lugc @6 quan hé Q1 (A1 Az, - - ,An), Q2(B1,B2. - . ,Bn).
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r; va r; 1an lugt 12 hai quan hé trén Q; va Q..
A;va B; lan luot 1a cdc thudc tinh ciia Q; va Q; sao cho n>m.
Phép chia Q; va Q, sé& tao thinh mot lude dd quan hé Q3 nhu sau:
Q3Jr = {Al,...,An.m}
s = IN=rp = {tglvtze ra, Eltle r t3:t1_{A1, - ,An—m}
t=t;. {An—m+1 y == ,An}}

O 0 0 o 0o
S0 00 O O O
e O o O O O
@ = 09 =h =h 0Q

5 Ciéc tinh chit cia dai s6 quan hé
Q 1a lugc dd quan hé
g,r,s 1a quan hé trén Q,
E.E|,E; 1a ménh dé logic trén Q*
XicXc Q'
Hiy ching minh cdc tinh chAt sau:

(r:E1):E; = (r:Ez):Ex

Chiéng minh:

(r:E):E; = {’|t’e(r:E) vat’(E2)}

{7t e{t]ter va t(E))}vat’(Ex)}
= {t’er|t’(E1)) vat’(Ex)}

{7t e{t]ter va t(Ex)} va t”(Ep)}
{t7|t’e(r:E) va t”(E1)}

(r:Eg):El

(r+s):E = (r:E)+(s:E)

Chdng minh:
(r+s):E

{t]te(r+s) va t(E)}

{t]te{t’|t’ er hoic t’es} va t(E)}

{t] (ter hoic tes) va t(E)}

{t] (ter va t(E)) hoic (tes va t(E))}
{t]jte{t’|t’er vat’(E)}hoic te{t’|t’es va t’(BE)}}
{t]te(r:E) hoic te(s:E)}

(r:E)+(s:E)

(r*s):E = (r:E)*(s:E)

Chdng minh:
(r*s):E

{t]te(r*s) va t(E)}
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{t]jte{t’ |t er va t’es} va t(BE)}

{t]ter va tes va t(BE)}

{t](ter va t(E)) va (tes va t(E))}
{tjte{t’|t’er vat’(E)}va te{t’|t’es va t’(E)}}
{t]te(r:E) va te(s:E)}

(r:E)*(s:E)

| (r-s):E = (r:E)-(s:E)

Chdéng minh:

(r-s):E = {t]te(r-s) va t(BE)}
= {t]te{t’ |t er va t’¢s} va t(BE)}
= {t]ter va tgs va t(BE)}
= {t](ter va t(E)) va (tgs va t(E))}
= {t]te{’|t7er vat’(BE)}va teg{t’ |t es va t’(E)}}
= {t]te(r:E) va teg(s:E)}
= (r:E)*(s:E)
Véi X o X1 = (r-Xz)-Xl =r.X;
Chitng minh:
(r.Xz).Xl = {t.Xllte(r.Xz)}

{t. X te{t” Xo|t7er}}
{(t” X)) Xq |t er}
{t’.Xllt’er} vi X1 <€ Xo
r.Xi

E phatbi€utrén X = (r:E).X = (r.X):E

Chiéng minh:
(r:g).X {t.X|te(r:B)}
{t.X]te{t’ |t er va t°(E)}}
{t.X]|ter va t(E)}

{tv’ |t e{t.X|ter} va t’(BE)}
{t’ |t e(r.X) va t(E)}
(r.X):E

| al><|r = r|><|q

Chdng minh:
(QI><|I") ={t12|3t1eq,3tzer t12.Q+ = 11, t12.R+ =1t tlz.Aietlz.Bj}
= rl><lq

Ai€Q,B;jeS,CeQ,DieR = (qI><InNI><|s = gl><|(r[><Is)

Chdng minh:
@Ql=><InI><|s ={t2] Tt (@]><|r),Itzes t12.Q"UR" = t;
t12-S" = t 12 Ai01t12-B;}
:{t12|EItle{u12|EIuleq,Eluzer U12.Q+:U1 U12.R+:U2 Ul.Ck92U2.D|},
Jdtres t12-Q+UR+ = tl,t12-8+:t2 tl-Aieltz-Bj}
={ti123]TIt1eq,Ttoer,Itzes T123.-Q"=T;, t1p3-R'=1; t123-S'=t3
T123-Ai01t123.Bj t123-CiBot123.D1}
:{t12|EItleq,Eltze{u12|EIuler,Eques U12.R+:U1
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U12-S"=Uz U1-CkO2uUz2.D1},t12-Q"=t; t12-R'US™=t, t12.Ai01t12-B;}
:{tlglﬂtleq,ﬂtze(l"|><|8),t12.Q+:t1

t12 - R+US+:t2 t12 - Ai 61t12 - BJ}
=ql><l(r|><Is)

IV MO HINH THUC THE KET HOP

1 Gi6i thi¢u mé hinh thuc thé két hop
Céc nha phan tich thi€t k& hé thdng thong tin thudng xAy dung lugc do co sé dit ligu (C1.111.2.ii) tir
md hinh thuc thé k&t hdp va mo hinh nay lai duge xay dung tir phan dic td vin dé clia mot bai todn
thuc t€.

Lugc db co s6 dit liéu xay dung theo huéng nay thdng thudng dat t8i thi€u dang chuin 3 (3NF: third
normal form) nghia 12 & dang c6 sy du thira dif liéu & mic t3i thi€u, con mén CSDL xAy dung lugc
dd CSDL dat dang chudn 3 tir lugc dd cd s& dir liéu chuwa dat dang chuin c6 kém cic tdn ti
(C1.IIL.2.i1). Ta hay xem vi du sau:

i  Vidu- Méi quan hé mot-nhiéu

(a)Pic ta van dé
Nhitng ngudi phu trach dao tao ctia Truong cao ding cong dong niii Ayers mong mudn tao lap mot
CSDL vé cdc mon dao tao clia trudng (nhu: chitng chi leo nii, cdng nghé bay) va hoc vién ghi danh
vao nhitng mon hoc nay. Trudng ciing ¢é qui dinh 13 cing mot liic, hoc vién chi c6 thé ghi danh vao
mdt mon hoc. Ho chi quan tAm vé dit liéu clia ddt ghi danh hién tai. Mot khi hoc vién k&t thiic mon
hoc thi nha trudng s& khdng con quan tim dén ho va nhitng hoc vién nay phdi dugc x6a khdi CSDL.
Thong tin can lvu trit vé mot hoc vién bao gdm: ma hoc vién, tén hoc vién, dia chi, ngdy sinh, s&
dién thoai, ngay nhap hoc
Thong tin vé mdn hoc gdm ma mdn hoc, tén mdn hoc, thdi lugng

Phéan tich:

- phan dic td van dé chia dung cdc qui tic quin 1y va dif liéu yéu ciu cla van dé.

- dif liéu ctia vAn dé 1a: chi ti€t vé hoc vién c6 ma hoc vién, tén hoc vién, dia chi, ngay sinh,
s6 dién thoai v ngay nhdp hoc chi ti€t vé mén hoc c6 ma moén hoc, tén mén hoc va thoi
luong.

- quitic quinly gdom:

+ Cung mot lic, mot hoc vién chi ¢ thé ghi danh vao mdt mon hoc.
+ Nhiéu hoc vién c6 thé ghi danh vao mot mdn hoc.
+ Nha trudng chi quan tim dé&n nhitng hoc vién clia mon hoc hién tai.
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(b)Mb hinh thuc thé k&t hgp (Mé hinh ER)

%:

| (O

Céc tinh chat trong mo hinh thuc thé k&t hgp:

- Hinh chit nhat dudc goi 1 tdp thuc thé. Tén cia tap thuc thé dugc ghi bén trong hinh chit
nhit va ding danh tir d€ dit tén cho tap thuc thé.

- Pudng ndi giita hai tip thuc thé dudc goi 12 méi quan hé (méi két hop). Mdi quan hé trong
van dé trén 12 mdi quan hé mot-nhiu (1:M). Noi dung cia mdi quan hé dugc dién ti theo
hai chiéu: “ghi danh vao”, “dugc ghi danh b3i” va ching dién t3 hai ndi dung sau:

+ M®bi HOC VIEN c6 thé ghi danh vio mét MON HOC
+ MObi MON HOC phii dugc ghi danh bdi mdt hay nhiéu HQC VIEN
- Céc dit liéu ghi bén canh tip thuc thé dudc goi 13 thudc tinh. Chiing cung cip thong tin chi

ti€t vé tap thuc thé. C6 hai loai thudc tinh: ~
- Thudc tinh nhin dién 14 thudc tinh d€ phan biét thu’c%gnléy vg %u’ygée k]i} trong tap thuc
the. tén hoc vién

- Thudc tinh mo t4 1a thudc tinh cung cép thong tin chi ti€t hon vé thu’c thé trong tap thuc thq—IO C
- M0di quan hé ciia van dé trén 12 mdi quan hé mdt-nhi 1aln@ dt nay ctia moi quan hé goi
12 tinh két néi clia moi quan hé. Tinh k&t ndi mot- nhiéu ra¢ phd bign trong md hinh thyc thé

k&t hdp. Hai loai k&t ndi con lai it phd bi€n hon nhu’l;&glaﬁ ksm n quan trong l1a méi
) qual)l hé motinot va mAm unan 116; nhiéu-nhiéu. SO dlen thoal
ii  Vidu - mdi quan hé mot-mot
(a)Dic ti vin dé nha hoc
Phong cdnh sit mong mudn qudn 1y 1y lich ¢4 nhan nhitng ngu’dl ai xe va bang 141 ctia ho. Mot
ngudi chi 1y dugc mot bing 14i va mot bing 14i chi thudc vé mot ngudi. Thong tin vé 14i xe ma
phong céanh sdt quan tdm la: ma ngudi 14i xe, tén, dia chi, ngay sinh
Thong tin vé€ biing 14i can luu trit 13: ma bing 14i, loai bing 1di, ngdy hét han
(b)M6 hinh thuc thé két hgp H‘lnh 1.4.

- mdi NGUGI LAI XE phai s¢ hitu mot BANG LAI
- mdi BANG LAI phéi dudc s hitu bdi mot NGUGT LAI XE

iii Vi du — mdi quan hé nhiéu-nhiéu

(a)Piic ta van dé
Ngudi phu trach dao tao Trudng cao ding cong ddng ndi xanh mong mudn thi€t 1ap mot csdl vé cac
mon hoc ma ho cung cAp (nhu ching chi leo ndi, c nhan cdng nghé bay) va cdc hoc vién ghi danh
vao cdc mdn hoc ndy. Nha trudng qui dinh 12 mot hoc vién dudc ghi danh hoc t6i da ba mon hoc
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trong cung mot lic. Ho chi quan tdm dén dit liéu cia mon hoc hién tai. Mot khi hoc vién két thic
mon hoc, ho s& khong con thudc dién quan 1y cta nha truGng va phai duge x6a khdi csdl trir khi hoc
vién nay ghi danh hoc ti€p mon méi. Thong tin v& mdt hoc vién gdbm: mi hoc vién, tén hoc vién,
dia chi, ngay sinh, s6 dién thoai, ngay nhap hoc
Thong tin vé mdén hoc gdm: ma mdn hoc, tén mdn hoc, thdi lugng

(b)Mo hinh ER

| O<9

+ Mbi HOC VIEN c6 thé ghi danh vao mét hay nhiéu MON HOC
+ Mbi MON HOC phéi dugc ghi danh bdi mét hay nhiéu HOC VIEN
Mo hinh ER trén c6 mdi quan hé nhiéu nhiéu.
(c)Loai bé tinh k&t néi nhiéu nhiéu (néu duge)
M0 hinh trén gip phai khuyét di€m sau:
- Ngay nhdp hoc 1a thudc tinh gdn lién vdi tip thuc th€ HOC VIEN sé& khong hdp 1y vi khong
dién ta dudc trudng hop hoc vién hoc cling lic nhiéu mon hoc.
- Con néu ngay nhdp hoc 12 thudc tinh cia MON HOC thi khong dién ti dugc tinh trang cling
mon hoc nhung c6 cac ngay nhdp hoc khic nhau.

| @)= =0 |

DPé€ gidi quyét van dé nay ta phai dua vao:
- mot tip thuc thé 1am trung gian giita HOC VIEN va MON HOC goi la tap~k€t hgp PHIEU

A
GHI DANH. ma hQC vicn
- Thudc tinh nhan dién cla tip k&t hdp 1a su két hgp giita thudc tinh nhan.diéncia tap thyc,
thd HOC VIEN va MONHOC t€n hoc vien
- thudc tinh mo t4 ctia tip k&t hop PHIEU GHI DANH 14 ngay nhap hoc d h?
- tinh k&t n&i clia tAp k&t hdp véi tap thuc thé 12 mot-nhiéu 1a €l
Noi dung ctia mdi quan hé giita cdc tap thuc thé 1a: N 1
- mdi HOC VIEN c6 thé c6 mot hay nhiéu PHIEU GHI DANH ng, ay sinh
- mbi PHIEU GHI DANH phéi thudc vé mot HOC VIEN SO dlé n tho a 1

- mdi PHIEU GHI DANH phai ghi nhan dao tao v& mot MON HOC
- mdi MON HOC c6 thé dugc ghi nhin dao tao bdi mdt hay nhiéu PHIEU GHI DANH
Céc qui tic phdi tuan thd khi thém tip k&t hgp 1am trung gian dé loai bd tinh k&t ndi nhiéu nhiéu:
- Phdinhin dién dudc thudc tinh md td cia tap k&t hdp.
- Né:u c6 thudc tinh mo t4 thi tao tap kNé't hdp lam trung gian giita hai tip thyc thé. Hinh 1
- Néu khdng c6 thude tinh mé ta thi van giit nguyén mo hinh nhu hinh 1.4.4

2  Chuyén tit mé hinh thuc thé k&t hgp sang luge d6 CSDL.

i Qui tic chung

Khi bi&€n ddi mo hinh ER thanh cdc mo6 hinh quan hé ta 4p dung cdc qui tic sau:
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- MGi tap thyc thé trong md hinh ER dudc chuyén thanh mot luge dd quan hé.

- MG®i thudc tinh trong mo6 hinh ER dugc chuyén thanh thudc tinh trong luge dd quan hé tuong
ung

- Mbi thudc tinh nhan dién trong md hinh ER dugc chuyén thanh khéa chinh trong lugc dd
quan hé tuong Ung.

- Mbi mdi quan hé trong ER dugc chuyén thanh khéa ngoai theo qui tic sau

ii  Quitic chuyén méi quan hé thanh khéa ngoai

(a)M&i quan hé mot-mot
Chuyén khéa chinh tir quan hé 1 sang quan hé 2 hay ngugc lai. Vi du vin dé ngudi 14i xe va bing
141 s€& c6 md hinh quan hé 1a mdt trong hai m6 hinh quan hé sau

(b)Mdi quan hé mot-nhiéu
Chuyén khéa chinh tir bén mot sang bén nhiéu.

(c)Mdi quan hé nhiéu nhiéu dé&n tap két hop

. K04 PO a

Mo hinh ER
P wa NEUOT 141

Trong quan hé PHIEU GHI DANH c6 cic khéa chinh khéa ngoai nhu sau:
+ ma hoc vién la khéa ngoai Xec

tén

. 2
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+ ma mon hoc 1a khéa ngoai
+ ma hoc vién va ma mdn hoc la khéa chinh
(d)M&i quan hé nhiéu-nhiéu
Tao mot quan hé méi c¢6 khéa chinh 1a sy két hgp cdc khéa chinh clia hai quan hé c6 tinh k&t ndi
nhiéu nhiéu.

Vi du gid sit Trudng Cao Ping Cong Pong Nii Xanh khong quan tAim d&€n ngay nhip hoc clia hoc
vién thi mo6 hinh ER s& ¢6 m&i quan hé nhiéu nhiéu nhu sau:

>0 O<

V BAITAP

1 Phép toan tap hgp va phép toan quan hé

Cho ludc @6 cd s& dit liéu dung d€ quan 1y hd so sinh vién bao gdm cdc quan hé Sv(sinh vién),
Lop(Lép), kh(khoa), Mh(mdn hoc), Kq(két qud) dudc mo ta bdi cic luge d6 quan hé nhu sau:
Sv(MASV,HOTEN,NU,NGAYSINH,MALOP, TINH,HOCBONG)
Tan tir: Mbi sinh vién ¢6 mdi MASV duy nhat. M&i MASV x4c dinh tit cd cdc thudc
tinh con lai ctia sinh vién dé.
Lop(MALOP, TENLOP, SIS0, MAKHOA)

Tan tir: MJi 16p c6 mdt ma 16p duy nhat, mdi 16p chi thudc vé mot khoa nao do.
Kh(MAKHOA , TENKHOA, SOCBGD)
Tan tir: M&di khoa c6 mdi MAKHOA duy nhit. M&i MAKHOA xdc dinh tit cd céc
thudc tinh con lai ctia khoa do6.
Mh(MAMH, TENMH, SOTIET) MO hlnh ER
Tan tu: Mo6i M6n hoc ¢6 mot MAMH duy nhat. Mdi MAMH x4c dinh tit cd cdc thudc
tinh con lai cia moén hoc do. ~ . A
Kq(MASV ,MAMH,DIEMTHI) ma hOC vicn
Tan tu: M&i sinh vién cling véi mdt mon hoc xédc dinh duy nhatfnot dlelr'il th1 .
YREU CAU: OcC vi€n
1. Tim khéa cho mdi ludgc dd quan hé trén. .
e dua e dia ch1

2. Hay thuc hién cdc cAu hdi sau bing ngdn ngit dai s& quan hé
a. Lap danh sdch sinh vién gdm MASV, HOTEN, HOCBONG
b. Lap danh sdch sinh vién nit khoa ‘CNTT’,danh sidch cAn MASYV, H%TEX HOCBONG
c. Lap bang diém cho tit cd sinh vién khoa ‘CNTT’, bing dl@IlS@frd}Eeqqt mﬁ)al
HOTEN, TENMH, DIEMTHI

d. Lap phi€u diém cho sinh vién c6 MASV="99001" A 1~ N
e. Lap danh sdch sinh vién gém masv.noten.TeNLop Mk linh Jquan h@

HOC VIEN(ma3
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f. Lap bang diém modn hoc ¢c6 md mdn hoc 13 CSDL cho tit ca sinh vién c6 ma 16p 1a
“CbTH2B”
g. Lap danh sich sinh vién ctia 16p ¢6 mi 16p 1a “CPTH2B” va c¢6 di€m thi mon hoc 16n
hon hay bing 8.
2 M0 hinh thuc thé két hgp
Dua vao cdc phan tich s6 bd dudi ddy, hdy 1ap md hinh thuc thé k&t hdp cho mdi bai todn quin 1y
sau:

i QUANLY LAODPONG
D€ quan 1y viéc phan cong cdc nhian vién tham gia vao x4y dung cdc cong trinh. Cong ty xdy dung
ABC t6 chiic quan ly nhu sau:
Cung lic cong ty c6 thé tham gia xay dung nhiéu cong trinh, mdi cong trinh c6 mdt mi s& cong
trinh duy nhat (MACT), mdi md s6 cdng trinh xdc dinh cdc thong tin nhu: tén goi cong trinh
(TENCT), dia diém(PIAPIEM), ngay cong trinh dugc cip gidy phép xdy dung (NGAYCAPGP),
ngay khdi cong (NGAYKC), ngay hoan thanh (NGAYHT).
M&di nhan vién clia cdng ty ABC ¢6 mot ma sd nhan vien(MANV) duy nhit, mdt ma s6 nhin vién
xdc dinh cdc thong tin nhu: Ho tén (HOTEN), ngay sinh (NGAYSINH), phdi (PHAI), dia chi
(PIACHI). Mdi nhan vién phdi chiu sy quin ly hanh chidnh b&i mot phong ban. T4t nhién mot
phong ban quén 1y hanh chdnh nhiéu nhan vién. Cong ty c6 nhiéu phong ban (Phong k& todn, phong
kinh doanh, phong ky thuit, phong t3 chitc, phong chuyén mon, Phong phuc vu,...). Mdi phong ban
c6 mot ma sd phong ban(MAPB) duy nhat, md phong ban xdc dinh tén phong ban (TENPB).
Cong ty phdn cong cdc nhan vién tham gia vio cdc cong trinh, mdi cong trinh c6 thé dugc phian cho
nhiéu nhan vién va mdi nhin vién cing lic ciing c6 thé tham gia vio nhiéu coéng trinh. Vi mdi
cong trinh mdt nhan vién c6 mot s6 lugng ngay cong (SLNGAYCONG) da tham gia vao cong trinh
do.

i QUANLY THU VIEN
Mot thu vién t6 chife viée cho mugn sach nhu sau:
MJi quyén sich dugc dinh mot ma sich (MASH) ding d€ phin biét v6i cdc quyén sach khic (gia
st néu mot tic pham c6 nhi€u ban gidng nhau hodc c¢é nhiéu tip thi ciing xem 12 c6 ma sich khdc
nhau), mdi ma sdch xdc dinh cdc thong tin khdc nhu : tén sdch (TENSACH), tén tdc gid (TACGIA),
nha xudt bin (NHAXB), nim xuit bin (NAMXB).
Mbi doc gid dugc thu vién cAp cho mdt thé thu vién, trong d6 ¢ ghi rd ma doc gid (MADG), cling
véi cdc thdng tin khdc nhu : ho tén (HOTEN), ngay sinh (NGAYSINH), dia chi (PIACHI), nghé
nghiép(NGHENGHIEP).
Ctt mdi lugt muon sach, doc gid phai ghi cdc quyén sdch can mudn vao mot phi€u mugn, mdi phiéu
muon c¢6 mot s6 phi€u mugn (SOPM) duy nhat, mdi phi€u mugn x4c dinh cdc thong tin nhu: ngay
mugn (NGAYMUON), doc gid mugn, cic quyén sdch muon va ngay trd (NGAYTRA). Cédc cédc
quyén sich trong cling mot phi€u mugn khong nha't thi€t phai tra trong trong cling mot ngay.

ii QUANLY BAN HANG
Mbi khdch hang ¢c6 mdt ma khdch hang (MAKH) duy nhi't, mdi MAKH x4c dinh dudc cdc thong tin
vé khach hang nhu : ho tén khach hang (HOTEN), dia chi (PIACHI), s6 dién thoai (DIENTHOALI).
Cdc mit hang dudc phan loai theo tirng nhém hang, mdi nhém hang c6 mdt ma nhém (MANHOM)
duy nhat, mdi ma nhém hang x4c dinh tén nhém hang (TENNHOM), tdt nhién mot nhém hang cé
thé€ c6 nhiéu mit hang. Mdi mit hang dudc ddnh mot ma s6 (MAHANG) duy nhit, mdi mi sd nay
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xdc dinh cdc thong tin vé mit hing d6 nhu : tén hang (TENHANG), don gid bin (PONGIA), don vi
tinh (BVT). Mbi héa don ban hang c6 mot s6 héa don (SOHD) duy nhit, mdi héa don xdc dinh dudc
khdach hang va ngay lap héa don (NGAYLAPHD), ngay ban hang (NGAYBAN). V6i mdi mit hang
trong mot héa don cho biét s6 lugng ban (SLBAN) clia mit hang do.

iv OUI&N LY LICH DAY - HOC
D€ quan 1y lich day clia cdc gido vién va lich hoc clia cdc 16p, mdt trudng t chiic nhu sau:
M&di gido vién c6 mdt ma s& gido vien (MAGV) duy nhit, mdi MAGV xdc dinh cdc thong tin nhu: ho

va tén gido vién (HOTEN), s6 dién thoai (DTGV). Mbi gido vién cé thé day nhiéu mon cho nhiéu
khoa nhung chi thudc sy quan 1y hanh chanh cia mot khoa nao dé.

Mdi mén hoc c6 mdot ma s6 mdn hoc (MAMH) duy nhit, mdi mon hoc xdc dinh tén modn hoc
(TENMH). Ung v6i mdi 16p thi mdi mon hoc chi duge phan cho mot gido vién.

Mdi phong hoc c¢6 mot s phong hoc (SOPHONG) duy nhat, mdi phong c6 mot chic ning
(CHUCNANG); ching han nhu phong 1y thuy&t, phong thyc hanh mdy tinh, phong nghe nhin, xudng
thuc tap co khi,...

M&di khoa c6 moét ma khoa (MAKHOA) duy nhat, mdi khoa xdc dinh cdc thong tin nhu: tén khoa
(TENKHOA), dién thoai khoa (DTKHOA).

M&di 16p ¢6 mot ma 16p (MALOP) duy nhat, mdi 16p c6 mot tén 16p (TENLOP), si s6 16p (S1S0).
M3i 16p c6 thé hoc nhiéu mdn cta nhiéu khoa nhung chi thudc sy quan ly hanh chinh cia mot khoa
nao do.

Hang tuan, mdi gido vién phai lap lich bdo gidng cho biét gido vién d6 sé& day nhitng 16p nao, ngay
nao (NGAYDAY), mdn gi?, tai phong nao, tir tiét nao (TUTIET) dén ti€t nao (DENTIET), tva dé
bai day (BAIDAY), ghi chd (GHICHU) v& cdc ti€t day nay, day Ia gid day 1§ thuyét (LYTHUYET)
hay thyc hanh - gid st n€u LYTHUYET=1 thi d6 1a gid day thyc hanh va néu LYTHUYET=2 thi d¢6 1a
gid 1y thuy&t, mot ngay c6 16 tiét, sang tir tit 1 d&n ti€t 6, chiéu tir ti€t 7 dén i€t 12, t&i tir tiét 13
dén 16.

----000----
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Chuong 2 .

NGON NGU TRUY VAN SQL

I CACH TAO QUAN HE BANG ACCESS

Microsoft Access 12 mot hé quan tri cd s dif liéu quan hé. Ta c6 thé dung HQTCSDL Access hay
goi tit 12 Access d€ thyc hainh md hinh quan hé.
Sau diy ta sé& tao lugc dd csdl quin 1y sinh vién nhu & trang 6 clia tai liéu.

+ Khai ddng Access: Start-> Programs-> Microsoft Access.

+ Tao ludc db csdl rdng c6 tén 12 qLSV: Blank Database->0K->qLSV->Create

+ Tao quan hé bing cich:Tables->New->Design View->0K

Data Type Desiption Y
4

3
B | masy] Text
haTen Text
nu YesMo
ngaysinh DateTime
malop Text
tinb Text
hocBong Currency

Field Properties

General ] Lookup ]

Field Size £l

Format

Input Mask

Caption

Default Walue )

‘Validation Rule Afield name can be up to B4 characters

i long, including spaces. Press F1 for help on
Validation Text field names.

Required Mo
Allow Zero Length Yes
Indexed Mo
Unicode Compression Yes
IME Mode Mo Control

IME Sentence Mode Mone

o Data type la Text (ki€u chudi), Yes/No (Ki€u luan 1y), Date/Time (ki€u ngiy thang),
Currency (ki€u sd)
0 Field size 1a kich thugc ki€u dit lieu
+ Khi tao xong cédc thudc tinh va khéa chinh ta luu lai va dit tén cho quan hé Sv biing cich :
File->Close->Yes->Sv->0K.
+ Tao cac quan hé con lai theo buGc 3 va 4
+ Nhap dit liéu cho quan hé Sv bing cdch: Tables->Sv->Open

I CAULENH TRUY VAN

1 BIEU THUC (EXPRESSION)
Céc thanh phan tao nén biéu thitc bao gdm:
Literal value
La cdc dit liéu c6 gi4 tri ddng nhu vin ban thé hién.
Dit liéu chudi ¢6 dang: “New York”
Dit liéu s c6 dang: 1056; 1056.25
Dt li€u ngay c6 dang: #1-Jan-944#; #12/2/2001#
Constant
La mot tén dai dién cho mot gid tri khong thay ddi nhu

Tao khoa chinh:
nhap chudt vao 1€ trai
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Const | Gia tri dai dién
True -1
False 0
Null 0
Todn tir s6 hoc:
Todn ti Y nghia Vi du K&t qua
+ Cong s6 hoc 5+2 7
Cong ngay #28/08/01# + 4 #01/09/01#
- Trit s& hoc 5-2 3
Ngay trir s6 #02/09/01# - 3 #30/08/01#
Ngay trit ngay #29/9/01#-#24/3/84+# 16.597
* Phép nhan 5%2 10
/ Phép chia 52 2.5
\ Chia nguyén 5\2 2
A Luy thtra 512 25
Mod | Ly sd du ctia phép chia 5 Mod 2 1
Toén ti luin 1y
Todn ti Y nghia Vi du K&t Qua
Not Luat phd dinh Not True False
Not False True
And Luatva True And True True
True And False False
False And True False
False And False False
Or Luat hay True Or True True
True Or False True
False Or True True
False Or False False
Todn t so sdnh
Toén ti Y nghia Vidu | K&t qua
< Nhé hon 2<5 True
<= Nhé hon hay bing | 2<=5 True
> L&én hon 2>5 False
>= Lén hon hay bing | 2>=5 False
= Biing nhau 2=5 False
<> Khéc nhau 2<>5 True
Céc todn tir khédc
Toan ti Y nghia Vi du K&t qua
Between ... And ... | Gitta hai gid tri. 2 Between 1 And 5 True
Dung trong query
Like Gidng nhu “Hung” Like “Hu*” True
& N6i chudi “Nguyén Vin” & “Hung” | “Nguyén Vin Hung”

Véi todn tit like ta c6 thé dung cdc ky tv dai dién sau:

Wildcard characters
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Ky tu Y nghia
? Dai dién cho mot ky tu bat ky A? -> AN, AM, AC
* Pai dién cho mot chudi ky ty bat ky. A* -> Al, ANH,
# Dai dién cho mot ky s& A## ->A13, A24, A35
0 Dai dién cho cdc ky ty nim trong A[IN] -> AI, AN
- Pai dién cho cdc ky tu nim trong khodng A[M-O] -> AM, AN, AO
! Pai dién cho ky tu khong phdi ky tu nimsau! | A[!C]-> AA, AB, AD, AE, ...
Ham:

Ham c6 dang tenHam(danhSachDoiSo). Him ludn luon dai dién cho mot tri goi 12 tri trd vé.

IIf(diéu kién, tri 1, tri 2)

Kiém tra diéu kién, n€u diéu kién ding tra tri 1 ngugc lai tra tri 2

Vi du: IIf(namNu = 1, “Nam”,”Nu”)

Date()

Tra vé ngay thing nim cta hé thong.

Now(biéu thiic ngay)

Tra vé gid, phiit, gidy, ngay thing nim cla hé thong.
Time(biéu thiic ngay)

Tra vé gid phiit gidy clia hé thong.

Day(biéu thiic ngay)

Tra vé mot s6 tir 1 d&€n 31 12 ngay clia Date.
Month(bi€u thiic ngay)

Tra vé mot s6 tir 1 d€n 12 13 thdng cda Date
Year(biéu thiic ngay)

Tr4 vé nim clia ngay

Len( biéu thiic chudi)

Tré vé chiéu dai clia chudi.

Chr(ma Ascii)

Tra vé ky tu ¢6 ma ASCII tuong dng.

InStr(Start, s1, s2)

Tré vé vi tri chudi s2 nim trong sl

LCase(s), UCase(s)

D3&i chudi s thanh chudi gdm cic ky tu thudng (hoa)
Left(s, n), Right(s, n)

Tra vé chudi gdm n ky tu bén trdi (phai) clia chudi s
Mid(s, i, n)

Tra vé chudi con cia chudi s, gdm n ky tu k& tir ky tu thif i
Nz(vl, v2)

Né&u vl = Null thi Trd vé v2, ngudc lai trd vé vl

Cac ham tinh toan trén nhom:

SUM (thuéc tinh )

Tinh tdng gid tri cia thudc tinh ctia cdc bd trong bang
MAX( thudc tinh)

tinh gid tri I6n nhat clia thudc tinh cda cdc bd trong bang
MIN(thugc tinh)

tinh gi4 tri nhé nha't clia thudc tinh clia cdc bd trong bing
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AVG(thujc tinh>)

tinh gid tri trung binh cda thudc tinh cia cdc bd trong bang

COUNT (thudc tinh)

chi d&€m nhitng bd ma gid tri cda thudc tinh 12 khac NULL
Bi€u thic

Biéu thdc 1a t8 hop cdc todn ti, literal value, hing, tén ham, tén thudc tinh.

Biéu thitc dugc lugng gia thanh mot gia tri.

2 CAULENH SOL

SQL 12 ngdn ngif truy van dua trén dai sd quan hé. Cau Iénh cia SQL ding d€ riit trich dif liéu cta
mot mot hay nhiéu quan hé. K&t qua clia mot cau 1énh SQL (truy van) 1a mot quan hé. PE don gidn
trong cdch trinh bay, ta xem quan hé ma ciu truy van st dung dé tao ra quan hé khdc goi 12 quan hé
ngudn, quan hé k&t qui clia truy van 12 quan hé dich.

i Truy van dinh nghia di liéu (data definition query)

Tao luoc @6 quan hé rSV:
+ Create Table rSV (MASV Text (10) CONSTRAINT khoaChinh PRIMARY
KEY,HOTEN Text (30), NU YesNo, NGAYSINH Date, MALOP Text (10),
TINH Text (50), HOCBONG Double )

Tao lugc d6 quan hé rKQ:
+ Create Table rKQ (MASV text (10),MAMH Text (10), DIEMTHI
Double,CONSTRAINT khoaChinh PRIMARY KEY (MASV,MAMH) )

Chii ¥: Hai cdch tao trén cho ta thdy hai cdch tao khéa: khéa chi gom mot thudc tinh va khéa cé

nhiéu thudc tinh
Thém cdt DTHOAI ¢6 ki€u dit liéu text 20 ky tv vao lude dd quan hé rSV:
+ Alter Table rSV Add Column DTHOAI Text (20)
Stta ki€u ki€u dit liéu clia mot cot:
+ Alter Table rSV Alter Column DTHOAI double
X6a cdt ctia mdt luge do di cé:
+ Alter Table rSv Drop Column DTHOAI

X6a rang budc khéa chinh:
+ Alter Table rSv Drop Constraint khoaChinh

Thém rang budc khéa chinh:
+ Alter Table rSv Add Constraint khoaChinh Primary Key (MASV)
Thém ring budc mién gid tri:
+ ALTER TABLE doc_exd WITH NOCHECK ADD CONSTRAINT exd_check CHECK (column_a > 1)

ii Truy vin chon (select query)

Khi ¢6 nhu cAu thé hién céc dong dit li€u cia mot quan hé hay cta nhiéu quan hé dudi dang mot
quan hé c6 s6 cot va s6 dong theo ¥ mudn nhu bing di€m cilia sinh vién, danh sdch sinh vién thi ta
st dung truy van chon.

Pé€ truy van chon ta st dung cdu 1énh SQL sau:

Select [Distinct]|Top n[%]] fieldl [As aliasl][,field2 [As alias2][,---1]

From tablel [Inner Join table2 On tablel.fieldl 6 table2._fTield2]
[Where dieuKien]
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[Order By fieldl[Asc|Desc]|[,field2[Asc|Desc]ll]l,---111:

Distinct: loai bd cdc bd triing trong quan hé dich

Top n[ %]: Chon n hay n% miu tin dau tién.

table: Tén table hay query chira dir li€u.

field: Tén field hay mot biéu thifc.

Alias: Truong hop field 12 mot bi€u thitc thi <Alias> 12 mot tén mdi ctia bi€u thifc.

Inner Join: mdi miu tin clia tablel ndi v4i bAt ky miu tin ndo cla table2 c6 dif liu cla fieldl thda
min diéu kién so sdnh véi dit liéu clia field2 tao thainh mAiu tin clia query.

diéu kién: Bi€u thiic ma dir liéu mau tin phai thda min

Chu y:

Khi néu rd thudc tinh d6 thudc vé quan hé nao ta viét theo ct php ténQuanHé.ténThujcTinh.

Vi du: Lap danh sdch sinh vién g6m MASV,HOTEN,HOCBONG
SELECT MASV,HOTEN,HOCBONG
FROM Sv;

Vi du: Lap danh sdch sinh vién nit , c6 hoc bong thudc c6 ma 16p 1a “CPTH2B”.
SELECT MASV,HOTEN,HOCBONG
FROM Sv

WHERE NU And MALOP='"CBTH2B' And HOCBONG>0;

Vi du: Lap danh sich sinh vién gdm MASV,HOTEN,HOCBONG trong d6 hoc bdng dudc sip gidm

SELECT MASV,HOTEN,HOCBONG
FROM Sv
ORDER BY HOCBONG DESC;
Vidu:Lip danh sdch sinh vién gdm MASV,HOTEN,TENLOP
SELECT MASV,HOTEN, TENLOP
FROM Sv Inner Join Lop On Sv.MALOP=Kh.LOP;
Vi du: Lip danh sédch sinh vién c6 MASV,HOTEN,NU,NGAYSINH,DIEMTHI véi di€m thi mon
‘CSDL’ >=8
SELECT Kqg.MASV,HOTEN,NU,NGAYSINH,DIEMTHI
FROM Kqg Inner Sv On Kq-MASV = Sv.MaSV
WHERE MAMH="CSDL*®" AND DIEMTHI>=8;

Vidu: Lap danh sach sinh vién c6 ho la “NGUYEN”
SELECT *
FROM Sv
WHERE HOTEN Like “NGUYEN*"";

iii Truy vin nhém dif liéu (Select query cé group by)

Khi c6 nhu cdu chia cdc bo theo tirng nhém rdi tinh todn trén tirng nhém nay nhu tinh di€m trung
binh cdia ti't c& cdc mdn hoc cla tirng sinh vién, hay 13 can tinh s6 lugng sinh vién ciia mdi 16p , hay
12 cin bi€t tdng s6 mdn ma mot sinh vién da ding ky hoc thi ta sit dung truy van theo nhém.

DE€ truy van cong nhém ta si¥ dung ciu lénh SQL sau:

Select [Distinct|Top n[%]] fieldl [As aliasl][,field2 [As alias2][,---1]
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From tablel [Inner Join table2 On tablel.fieldl 6 table2.field2]
[Where dieuKienLocMauTinNguon]

[Group By TieldGroupBy[,fieldGroupBy[,---11

[Having dieuKienLocMauTinTongHop]

[Order By fTieldl[Asc|Desc][,field2[Asc|Desc]]lL.---111:

di€uKiénLocMAuTinNgudn: di¢u kién ma cdc miu tin ngudn phdi thda man (phép chon)
fieldGroupBy: tén field ma cdc mAiu tin c6 dit liéu giong nhau trén 4y dugc x&p vao cing nhém.
diéuKiénLocMAuTinTéngHop: diéu kién ma cdc mAu tin tong hdp phai thda min (phép chon)

Vi du: Lap danh s4ch sinh vién ¢ ding ky it nhat 12 ba mon hoc
SELECT Kq-MASV,HOTEN,NU,NGAYSINH,COUNT(MAMH) As SLMH
FROM Sv Inner Join Kg On Sv.MASV = Kqg.MASV
GROUP BY Kqg-MASV,HOTEN,NU,NGAYSINH
HAVING COUNT(MAMH)>=3;

Vi du: P&m s6 lugng sinh vién nit cda mdi khoa
SELECT Kh.MAKHOA, TENKHOA, COUNT(Kh.MAKHOA) AS SOLUONG
FROM (Sv Inner Join Lop On Sv.MALOP = LOP.MALOP)
INNER JOIN Kh On Lop.MAKHOA=Kh.MAKHOA
WHERE NU
GROUP BY Kh.MAKHOA, TENKHOA;

iv  Truy van long nhau (nested query, sub query)

La nhitng cAu I&énh truy vAn ma trong thinh phan WHERE hay HAVING c6 chita thém mot ciu 1énh
Select khic. Cau Iénh select khdc ndy goi 1a subquery. Ta 1dng ciu Select vao phan Where hay
Having theo cu phép sau:

O bieuthuc toanTuSoSanh [ANY | ALL | SOME] (cauLenhSQL)

ANY, SOME Ia batky, ALL la tat ca

Céc miu tin cda query chinh thda min todn t& so sinh v4i bat ky/ tdt cd mau tin ndo cia
subquery

0 bieuThuc [NOT] IN (cauLenhSQL)
Cdc miu tin cda query chinh c6 gi4 tri bing véi mot gid tri trong subquery
0 [NOT] EXISTS (cauLenhSQL).

Cdc miu tin cda query chinh thda min khi subquery c¢6 miu tin

Vi du: Lap danh sich sinh vién c¢6 hoc bdng cao nhat
SELECT *
FROM Sv
WHERE HOCBONG>=ALL(SELECT HOCBONG FROM SV);

Vi du: Lap danh sich sinh vién c¢6 di€m thi mdn CSDL cao nhat
SELECT SV_MASV,HOTEN,NU,NGAYSINH,DIEMTHI
FROM sv Inner Join kg On Sv.MASV = Kqg.MASV
WHERE MAMH="CSDL" AND DIEMTHI >= ALL
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(SELECT DIEMTHI FROM KQ WHERE MAMH="CSDL");
Hiéu va van dung t6t 1énh truy van dif liéu 12 mot viéc 1am cuc ky can thi€t dé€ tao ra cac két qua
cho bdo cédo, thong ké sd liéu.
v Truy van cip nhat dit liéu (action query, data modification query)
Cd phdp: Update table Set fieldl = biéuThli'Cl, field2 = bi€uThitc2 Where diéuKién
Ci phdp: Delete From table Where diéuKién

vi Truy vin hgp (union query)

Khi c¢6 nhu cAu thuc hién truy van cé k&t qud nhu todn tif hop, ta sit dung ciu 1énh SQL sau:

Select ..... Union Select ....

Vi du: Lénh sau diy gdp ddi danh sich sinh vién
SELECT MASV,HOTEN,NGAYSINH UNION SELECT MASV,HOTEN,NGAYSINH

11 BAITAP
1/ Cho luge @6 CSDL quan 1y sinh vién. Hay thuc hién cdc ciu truy van sau

a) Lap danh sdch nhitng sinh vién nam cda tinh “LONG AN” hoc khoa “CNTT”, danh s4ch cin
tAt cd cdc thudc tinh ctia quan hé Sv.

b) Lap danh sidch nhitng sinh vién c6 di€m thi < 5 (thi lai), danh sdch can
MASV,HOTEN,TENMH, DIEMTHI va dugc sdp ting dan theo c6t MASV.

c) Lap danh sich cdc sinh vién cé diém thi trung binh cic mdén < 5, danh sich cin
MASV,HOTEN, DIEMTRUNGBINH va dugc sip ting dan theo cot MASV.

d) Toéng sd tién hoc bong clia mdi khoa

e) Nhitng sinh vién ndo ding ky hoc nhiéu hon 3 moén hoc, danh sich cin
MASV,HOTEN,SOLAN_DANGKY

f) Lap danh sich sinh vién c6 diém trung binh cao nhit, danh sich cin MASV, HOTEN,
NGAYSINH, DIEMTRUNGBINH

2/ Cho lugc @6 CSDL duing @€ quan ly lao dong bao gdm cdc lugc dd quan hé sau:
Nhanvien(MANV,HOTEN,NGAYSINH,PHAI ,DIACHI ,MAPB)
Tan tir: Mi nhan vién ¢6 mdt mi s6 nhan vién (MANV) duy nhit. Mot ma s6 nhan vién xdc
dinh cdc thong tin nhu ho tén (HOTEN), ngay sinh (NGAYSINH), phai (PHAI), dia chi
(DIACHI) va phong ban (MAPB) noi quan 1y nhan vién.
Phongban(MAPB, TENPB)
Tan tr: Mdi phong ban c6 mot ma phong ban (MAPB) duy nhat, md phong ban x4c dinh tén
phong ban (TENPB)
Cong(MACT ,MANV, SLNGAYCONG)
Tan tir: Ludc d6 quan hé Cong ghi nhin s§ ludng ngdy cong (SLNGAYCONG) clia mdt nhan

vién (MANV) tham gia vao cong trinh (MACT).

Congtrinh(MACT, TENCT ,DIADIEM,NGAYCAPGP ,NGAYKC ,NGAYHT)
Tan tir: Mdi cong trinh ¢6 mdt ma s6 cdng trinh (MACT) duy nhat. Ma s6 cdng trinh xdc dinh
cdc thong tin nhu tén goi cong trinh (TENCT), dia diém (DIADIEM), ngay cong trinh dudc ciAp
gidy phép x4y dung (NGAYCAPGP), ngay khdi cdong (NGAYKC), ngdy hoan thanh
(NGAYHT).
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Hay thyc hién cdc cAu hdi sau bing SQL

a) Danh sdch nhitng nhan vién cé tham gia vao cdng trinh ¢6 ma cong trinh (MACT) l1a X. Yéu
cu cdc thong tin: MANV,HOTEN, SLNGAYCONG, trong d6 MANV dugc sip ting dan.

b) P&m s6 lugng ngay cong clia mdi cong trinh. Yéu cau cdc thdong tin: MACT, TENCT,
TONGNGAYCONG (TONGNGAYCONG la thudc tinh tu dat)

¢) Danh sich nhitng nhin vién cé sinh nhit trong thdng 8. yéu ciu cdc thong tin: MANV,
TENNV, NGAYSINH, PIACHI, TENPB, sip x&p quan hé két qua theo tht ty tudi gidm dan.

d) P&m s6 lugng nhan vién cda mdi phong ban. Yéu ciu cidc thdng tin: MAPB, TENPB,
SOLUONG. (SOLUONG la thudc tinh ty dit.)

3/ Cho céc quan hé sau:
Monhoc(MSMH , TENMH,SOTINCHI ,TINHCHAT)

MSMH ma s& mdn hoc,

TENMH tén mon hoc

SOTINCHI 6 lugng tin chi,

TINH CHAT biing 1 n€u d6 12 mon hoc bt budc, bing 0 n&u d6 1a mon hoc khong bit bude
Sinhvien(MSSV,HOTEN,NGAYSINH,LOP)

MSSV ma so sinh vién,

HOTEN ho tén sinh vién

NGAYSINH ngay sinh,

LOP(C,4,0) l16p
Diem(MSSV,MSMH,DIEMTHI)

DIEMTHI diém thi

Hiy diing 1énh SQL d€ thyc hién cdc ciu 1énh sau:

a) Hay cho bi€t nhitng mon hoc bdt budc c6 SOTINCHI cao nhat.

b) Hay liét k& danh sdch gdbm MSSV,HOTEN,LOP, DIEMTHI cta nhitng sinh vién thi mdn hoc
CSDL, theo thit tv LOP,DIEMTHI

¢) Hay cho biét cdc sinh vién c6 di€m thi cao nhat vé mdn hoc c6 mi 13 CSDL

d) Hay cho bi&t phi€u diém cta sinh vién c6 mi s6 1a 9900277

e) Hay liét ké danh siach gSm MSSV, HOTEN., LOP, DIﬁM TRUNG BINH cia nhirng sinh
vién c6 diém trung binh cic mdn dudi 5, theo thit ty LOP,HOTEN.

f) Hay liét ké danh sdch di€m trung binh ciia sinh vién theo tht ty , 16p, tén.

g) Haiy cho biét di€m cilia sinh vién theo titng mon.

4/ Dya vao ludce dd cd sé dit liéu
Docgia(MADG,HOTEN,NGAYSINH,DIACHI ,NGHENGHIEP)
Phieumuon(SOPM,NGAYMUON, MADG)
Chitietmuon(SOPM,MADAUSACH ,NGAYTRA)
Dausach(MADAUSACH,BAN, TAP ,MASH)

Sach(MASH, TENSACH, TACGIA,NHAXB ,NAMXB)

Hay thuc hién cdc cAu hdi sau day bing SQL
a) Danh sdch cdc doc gid da ding ky muon sdch trong ngay d. Yéu ciu cdc thong tin: MAPG,
HOTEN, BPIACHL.
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b) Céc quyén sich ctia phi€u mugn c6 SOPM la x. Yéu ciu cdc thong tin MASH, TENSACH,
TACGIA, NGAYMUON, NGAYTRA.

c) Téng s& lugt md mdi doc gid d€n muon sich trong nim 2001. Yéu ciu thdong tin
MADG,HOTEN,SOLANMUON (SOLANMUON la thudc tinh ty dit)

d) Danh sich cic doc gid cao tudi nhit d3 muon sich trong ngay d. Yéu cdu cdc thong tin
MADG, HOTEN, NGAYSINH, BPIACHI, NGHENGHIEP.

5/ Dua vao luge dd co sé dit lidu
Khach(MAKH,HOTEN,DIACHI ,DIENTHOAI)

Hoadon (SOHD , NGAYLAPHD , NGAYBAN , MAKH)
DongHoaDon (SOHD , MAHANG , SLBAN)

Hang (MAHANG , TENHANG , DONGI A, DVT , MANHOM)
Nhom (MANHOM , TENNHOM)

Hay thyc hién cdc cAu hdi sau bing SQL

a) Danh sidch cdc khdch hang di mua hang trong ngay d. Yéu ciu cdc thong tin MAKH,
HOTEN, BIACHI, BPIENTHOAL.

b) Danh sdch cdc mit hang trong s6 héa don (SOHP) 1a x. Yéu ciu cdc thong tin MAHANG,
TENHANG, SLBAN, DONGIA, THANHTIEN (THANHTIEN= SLBAN*DONGIA;
THANHTIEN 12 thudc tinh ty dit).Yéu cau sip x&p ting din theo cot TENHANG

c) Danh sich cdc mit hing thuoc ma nhém hang 12 A c6 don gid cao nhit. Yéu ciu cic thong
tin : MAHANG, TENHANG,DONGIA

d) P&m s6 lugng mit hang clia mdi nhém hang. Yéu ciu cdc thong tin : MANHOM,
TENNHOM, SOLUONG. (trong d6 SOLUONG la thudc tinh ty dit) (0,75d)

e) Danh sich cac khach hang dd mua cdc médt hang c6 ma nhém hang la A trong ngay d. Yéu
cau cdc thong tin MAKH, HOTEN, PIACHI, PIENTHOAI,TENHANG.

f) Thong ké viéc mua hang trong nim 2002 clia khdch hang c6 ma khach hang 1a KhO1 (theo
titng héa don). Yéu ciu cdc thong tin MAKH,HOTEN,SOHDP,TRIGIAHD trong d6
TRIGIAHD Ia tdng s6 tién trong modt héa don (TRIGIAHDP 1 thudc tinh ty dit)

6/ Dua vao luge do co sé dit lidu
Giaovien(MAGV,HOTEN,DTGV,MAKHOA)

Khoa(MAKHOA , TENKHOA ,DTKHOA)

Lop(MALOP, TENLOP,SI1SO,MAKHOA)

Monhoc (MAMH, TENMH)

Phonghoc (SOPHONG, CHUCNANG)

Lichbaogiang(MALICH,NGAYDAY ,MAGV)

Dongbaogiang(MALICH, TUTIET,DENTIET,BAIDAY,GHICHU,LYTHUYET ,MAMH, MALOP , SOPHONG)

Hay thyc hién cdc cAu hdi sau bing SQL
a) Xem lich bdo gidng tudn tir ngay 16/09/2002 d&n ngay 23/09/2002 clia gido vién c6 MAGV
(mid gido vién) 1a TH3A040. Yéu cau: MAGV,HOTEN,TENLOP,TENMH,SOPHONG,
NGAYDAY, TUTIET, DENTIET, BAIDAY, GHICHU
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b) Xem lich bdo gidng ngay 23/09/2002 clia cdc gido vién c6 ma khoa la CNTT. Yéu cau:
MAGV ,HOTEN, TENLOP, TENMH, PHONG , NGAYDAY , TUTIET ,DENTIET, BAIDAY,
GHICHU)

¢) Cho biét so lugng gido vién (SOLUONGGYV) clia mdi khoa, k&t qua cAn sip x&p ting dan
theo cot tén khoa. yéu cau: TENKHOA ,SOLUONGGV ( SOLUONGGYV 1la thudc tinh tu
dat)

----000----
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Chuong 3 .

1

RANG BUOC TOAN VEN QUAN HE

(entegrity constraint)

RANG BUOC TOAN VEN - CAC YEU TO CUA RANG BUOC TOAN VEN

1 Rang Budc Toan Ven

Trong mdi CSDL ludn tdn tai nhiéu m&i lién hé gifta cdc thudc tinh, giita cdc bo. Sy lién hé nay cé
thé x3y ra trong mot lugc dd quan hé hoic trong cdc lugc dd quan hé ctia mot cd s& dit liéu. Céc
mdi lién hé nay 12 nhitng diéu kién bat bi€n ma tit cd cdc bo clia nhitng quan hé c6 lién quan trong
CSDL déu phai thda min & moi thdi diém. Nhitng diéu kién bat bi€n d6 dugc goi 12 rang budc toan
ven. Trong thyc t€ rang budc toan ven 1a cdc quy tic quan ly dudc 4p dit trén cdc doi tugng cia thé
gidi1 thyc.
Nhiém vu clia ngudi phin tich thi€t k&€ 12 phai phat hién cang day di va chinh xdc cdc rang budc
todn ven cang tdt va mo ta chiing mdt cach chinh xdc trong hd sd phan tich thi€t k& - d6 13 mot viéc
lam rit quan trong va rit cAn thiét.
Trong mot c¢d sé dit liéu, rang budc toan ven dudc xem nhu 12 mdt cong cu d€ dién dat ngit nghia
cia CSDL. Mot CSDL dugc thi€t k& cong kénh nhung né thé hién dugc ddy di ngit nghia cda thuc
t&€ vin c6 gid tri cao hon rat nhi€u so v6i mot cdch thi€t k€ gon nhe nhung nghéo nan vé ngit nghia
vi thi€u cdc rang budc toan ven clia cd sG dit liéu.
Cong viéc ki€m tra rang budc toan ven thudng dugc ti€n hanh vao thdi di€m cip nhat dit lidu (
thém, stra, x6a). Nhitng rang budc toan ven phdt sinh cAn phai dudc ghi nhian va xi¥ Iy mot cich
tudng minh (thudng 13 bdi mot haim chudn hoic mot doan chuong trinh).

2 Céc Y&éuTo Cia Rang Budc Toan Ven

M&i rang budc toan ven c6 3 yé&u td: diéu kién, bdi cdnh va tAm dnh hudng.

i Diéukién
Diéu kién clia mot rang budc toan ven R c6 thé dugc bi€u dién bing ngdn ngit ty nhién, thuit giai,
ngdn ngft dai sd tip hdp, dai s6 quan hé,... ngodi ra di€u kién cda rang budc toan ven ciing c6 thé
dudc bi€u dién bing phu thudc ham. Ching han, vé6i lude @5 quan hé SV thi c6 mot rang budc toan
ven nhu sau:
Véirla mdt quan hé cia Sv ta ¢6 rang budc toan ven sau
V t1,t e r
t:-MASV # t,.MASV
cudi Vv
ii BOicanh
Boi cdnh clia mdt rang budc toan ven la nhitng quan hé ma rang budc dé c6 hiéu Ivc hay néi mot
cach khic, @6 1a nhitng quan hé can phai dudc ki€m tra rang budc toan ven. Bdi cdnh clia mdt rang
budc toan ven cé thé 1a mot hoic nhiéu quan hé. Ching han véi rang budc toan ven trén thi boi
canh la mot quan hé Sv
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iii TAm dnh huéng
Trong qué trinh phan tich thi€t k&€ mdt CSDL, ngudi phan tich cAn 1ap bdng tAm dnh hudng cho
mdt ring budc toan ven nhim xdc dinh thdi di€m cin phdi ti€n hanh kiém tra cdc ring budc toan
ven d6. Céc thdi diém cin phdi kiém tra RBTV chinh 13 nhitng thdi di€m cip nhat dit liéu (thém
/stta/ x6a)
Mot bang tim anh hudng ciia mdt RBTV cb dang sau:

(Tén RBTV) | Thém(T) | Stra(S) Xo6a(X)
i + - -

)

n

Bdng nay chita toan cdc ky hiéu + hodc —

Chéng han + tai 6 tuong ng vdi dong ry, cdt thém thi c6 nghia 13 khi thém mdt bd vio quan hé r;
thi cAn phai ki€m tra RBTV

DAu - Tai 6 tuong Gng v6i dong ry, cot stta thi c6 nghia 13 khi stta mot bd trén quan hé r; thi khong
cAn phai ki€m tra RBTV nay,..

I PHAN LOAI RANG BUQC TOAN VEN
Trong qué trinh phan tich thi€t k& cd s§ dit liéu, ngudi phan tich phai phat hién tit ci cdc rang budc
toan ven tiém an trong CSDL d6. Viéc phan loai cic rang budc toan ven 1a rit ¢ ich, né nhim gitip
cho ngudi phéan tich ¢6 dugc mot dinh hudng, tranh bd sét nhitng rang budc toan ven. Cac rang budc
toan ven c6 thé dudc chia 1am hai loai chinh nhu sau:
+ Rang budc toan ven trén pham vi 12 mot quan hé bao gdbm :Rang budc toan ven mién gid
tri, rang budc toan ven li€n thudc tinh, rang budc toan ven li€n bo.
+ Rang budc toan ven trén pham vi nhiéu quan hé bao gdm :Ring budc toin ven phu thudc
tOn tai, rang budc toan ven li€n b - li€n quan hé, rang budc toan ven li€n thudc tinh - li€n

quan hé.
D€ minh hoa cho phan 1y thuyét clia chudng nay, ta néu vi du sau day
Vidu

Cho modt CSDL C dung d€ quéan 1y viéc dit hang va giao hang cia mot cong ty. Luge dd CSDL
C gbébm céc luge @6 quan hé nhu sau:

Qi: Khach (MAKH,TENKH,DCKH,DT)

Tan tir: Mbi khdach hang ¢6 mdt ma khach hang (MAKH) duy nhit, méi MAKH xdc dinh mot
tén khach hang (TENKH), mot dia chi (DCKH), mot s& dién thoai (DT).

Q2: Hang(MAHANG, TENHANG, QUYCACH,DVTINH)

Tan tir: Mdi mit hang c6 mot ma haing (MAHANG) duy nhit, mbi MAHANG x4c dinh mot tén
hang (TENHANG), quy cich hang (QUYCACH), don vi tinh (DVTINH).

Q3: Dathang(SODH,MAHANG, SLDAT ,NGAYDH , MAKH)

TAn tir: Mdi 1an dit hing c¢6 s6 dit haing (SODH) xdc dinh mot ngay dit haing (NGAYDH) va
ma khich hang tuong tng (MAKH). Bi€t ma s6 dit hing va ma mit hang thi biét dugc s6 ludng
dit hang(SLDAT). M&i khach hang trong mot ngay c6 thé ¢6 nhiéu 1an dit hang
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Qa: Hoadon(SOHD, NGAYLAP, SODH, TRIGIAHD, NGAYXUAT)

Tan tir: M3i héa don c6 mot ma sé duy nhat 1a SOHD, mdi héa don ban hiang c6 thé gdm nhiéu
mit hang. Mdi héa don xdc dinh ngldy lap héa don (NGAYLAP), tng v6i s0 dit hang nao
(SODH). Gi4 st ring héa don ban hang theo yéu cau clia chi mot don dit hing c6 mi so 1a
SODH va ngudc lai, mdi don dit hang chi dugc gidi quyét chi trong modt héa don. Do diéu kién
khdch quan cé thé cong ty khong giao ddy dii cdc mdt hang ciing nhu s6 lugng tiing mdt hang
nhu yéu cdu trong don ddt hang nhung khéng bao giv giao vugt ngoai yéu cdu. Mdi héa don xic
dinh mot tri gid clia cdc mit hang trong héa don (TRIGIAHD) va mot ngay xuat kho giao hang
cho khach (NGAYXUAT)

Qs: Chitiethd (SOHD, MAHANG, GIABAN, SLBAN)

Tan tr: Mdi SOHD, MAHANG xdc dinh gid ban (GIABAN) va sd lugng ban (SLBAN) clia mot
mat hang trong mot héa don.

Qs: Phieuthu(SOPT, NGAYTHU, MAKH, SOTIEN)

Tan tir: Mdi phi€u thu ¢6 mdt s6 phi€u thu (SOPT) duy nhit, mdi SOPT x4c dinh mot ngay thu
(NGAYTHU) ctia mdt khach hang ¢c6 ma khiach hang 1a MAKH va s6 tién thu 1a SOTIEN. Mdi
khach hang trong mot ngay c6 thé c¢é nhiéu s6 phi€u thu.

1 Rang budc toan ven lién bd

Rang budc toan ven li€n bd 1a sy rang budc toan ven gitta cdc bd trong cung mdt quan hé .

Rang budc toan ven lién bo hay con goi 1a rang budc toan ven vé khéa. Pay 1a loai rang budc toan
ven rit phd bi€n, né c6 mit trong moi lugc dd quan hé clia CSDL va thudng dugc cdc hé quan tri
CSDL ty dong kiém tra.

Vi du: V@i rla mot quan hé cia Khach ta ¢6 rang budc toan ven sau
Ri: V t1, £t € r
t;. MAKH = t,. MAKH
Cubi V
R ‘ Thém ‘ Stta ‘ Xéa

"o T

2  Rang budc toan ven vé phu thudc tdn tai:

Rang budc toan ven vé phu thudc ton tai con dugc goi 1a rang budc toan ven vé khéa ngoai. Ciing
giéng nhu rang budc toan ven vé khéa chinh, rang budc toan ven vé€ phu thudc tdn tai rit phd bi€n
trong CSDL

Vidu: Véir, s 1an lugt 1a mot quan hé cia Dathang, Khach ta ¢é rang budc toan ven sau

Ry r[MAKH] < s[MAKH]

R, Thém Stra Xda
r + + -
S - + +

3 Rang budc toan ven vé mién gia tri

Rang budc toan ven c6 lién quan d€n mién gid tri clia cdc thudc tinh trong mot quan hé. Rang budc
nay thudng gip. Mot s& hé quan tri CSDL di ty dong kiém tra mot s6 rang budc loai nay.
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Vi du: VéGirla mot quan hé ctia Hoadon ta ¢6 rang budc toan ven sau

R3: Vt er
t.TRIGIAHD > O
Cudi V
R, | Them |Sta | X¢a
r [+ [+ -

4 Rang budc toan ven lién thudc tinh

Rang budc toan ven lién thudc tinh 12 mai lién hé gifta cdc thudc tinh trong mot luge dd quan hé.
Vidu: VéGirla mot quan hé ctia Hoadon ta c¢6 rang budc toan ven sau
Rs: V £t e r
t_NGAYLAP <= t._NGAYXUAT
Cuoai Vv
R, | Them | Sta | X6a
r [+ [+ -

5 Rang budc toan ven lién thudc tinh lién quan hé

Rang budc loai nay 12 mdi lién hé giita cdc thudc tinh trong nhiéu lugc dd quan hé.
Vi du: Véir, s 1an ludt 12 quan hé ctia Dathang, Hoadon ta ¢6 rang budc toan ven sau

Rg: V t1 e r, tbh € S
Né&u t1.SODH = t,.SODH thi
t:.NGAYDH <= t,.NGAYXUAT

Cudi V
Rs Thém Stra Xda
r + + +
s + + +

6 Rang budc toan ven vé thudc tinh tdng hgp

Rang budc toan ven vé thudc tinh tong hgp dugc xac dinh trong trudng hdp mdi thudc tinh A clia
mdt lugc do quan hé Q dugc tinh todn gid tri tif cdc thudc tinh clia cic lude dd quan hé khéc.

III BAITAP
1/ Hay tim cdc rang budc toan ven c6 trong CSDL cho cdc baitdp dudc liét ké trong chuong 3.
2/ QUAN LY THI TOT NGHIEP PTCS
Mot phong gido duc huyén mudn 1ap mot hé thong thong tin d€ quan 1y viéc 1am thi t8t nghiép phd
thong cd s8. Cong viéc lam thi dugc td chic nhu sau:

Lanh dao phong gido duc thanh 1ap nhiéu hoi ddng thi (mdi hoi ddng thi gdm mdt trudng hoic mot
sO trudng gan nhau). Mdi hoi dong thi c6 mdt ma sd duy nhat (MAHPT), mot mi s6 hoi dong thi
xdc dinh tén hoi dong thi(TENHDT), ho tén chd tich hoi ddng(TENCT), dia chi (DCHDPT),dién
thoai(PTHDT).
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M&di hoi déng thi dugc bd tri cho mot s6 phong thi, mdi phong thi ¢c6 mot s& hiéu phong(SOPT) duy
nhat, mdt phong thi x4dc dinh dia chi phong thi (PCPT). S6 hiéu phong thi dudc ddnh s6 khdc nhau &
tat cd cdc hoi dong thi.

Gido vién clia cdc trudng truc thudc phong dude diéu ddong dén cic hodi ddng d€ coi thi, mdi trudng
c6 thé c6 hoic khong c6 thi sinh dy thi, mdi trudng c6 mdt mi trudng duy nhat (MATR), mdi mi
trudng xac dinh mot tén truSng(TENTR),dia chi (PCTR), loai hinh dao tao (LHPT) (Cong lap,
chuyén, ban cdng, dan 1ap, noi trd,...). Gido vién cia mot trudng cé thé 1am viéc tai nhiéu hoi dﬁng
thi. Mot gido vién ¢6 mdt ma gido vien(MAGV), mot ma gido vién xdc dinh tén gido vién
(TENGV), chuyén mén gidng day (CHUYENMON), chitc danh trong hdi dong thit CHUCDANH)

C4c thi sinh dy thi c6 mdt s bido danh duy nhat(SOBD), mdi s6 bdo danh xdc dinh tén thi
sinh(TENTS), ngay sinh (NGSINH), gi6i tinh (PHAI), mdi thi sinh dudc x€p thi tai mot phong thi
nhat dinh cho tit ca cdc mon, mdi thi sinh c6 thé c6 chiing chi nghé (CCNGHE) hoic khong (thudc
tinh CCNGHE kiéu chudi, CCNGHE="x" néu thi sinh c¢6 chiing chi nghé va CCNGHE biing rng
néu thi sinh khdng c6 chitng chi nghé).Thi sinh clia cling mot trudng chi du thi tai mot hoi dong thi.
Mdi mdn thi c6 mot md mon thi duy nhat(MAMT), mdi ma mon thi xdc dinh tén mon thi(TENMT).
Gia s toan bod cdc thi sinh déu thi chung mdt s6 mon do sd gido duc quy dinh. M&i mon thi dudc t&
chic trong mot budi cia mot ngay nao d6.
Ung v6i m&i mon thi mot thi sinh 6 mot diém thi duy nhat(BIEMTHI)

Duya vao phin tich & trén, gid sif ta ¢6 lude d6 CSDL sau:

Qi: Hb(MAHDPT,TENHDT, TENCT, bCHPT,DTHDT)
Q2 PT(SOPT,bCPT,MAHDT)
Qs: TS(SOBD, TENTS,NGSINH,PHAI,CCNGHE, MATR,SOPT)
Qs: MT(MAMT, TENMT,BUOLNGAY)
Qs: GV(MAGV,TENGV,CHUYENMON,CHUCDANH,MAHDT,MATR)
Qs: TR(MATR,TENTR,DCTR,LHDPT)
Q7: KQ(SOBD,MAMT,PIEMTHI)
Yéu cau:
a) Hay xdc dinh khéa cho tirng lude dd quan hé.
b) Tim tit cd cdc rang budc toan ven c6 trong CSDL trén.
¢) Duya vao lugc 6 CSDL da thanh lap, hdy thuc hién cdc ciu hdi sau diy bing ngdn ngit dai
s6 quan hé.
1. Danh s4ch cdc thi sinh thi tai phong thi c6 s6 hiéu phong thi (SOPT) 1a “100”. Yéu cau
cédc thong tin:SOBD, TENTS,NGSINH,TENTR
2. K&t qud clia mdn thi ¢6 md mdn thi (MAMT) la “T” cha tdt cd cdc thi sinh c6 ma
trudng(MATR) 12 “NTMK”, két qui dugc sip theo chiéu gidm din cta diém
thi(PIEMTHI). Yéu ciu cic thong tin:SOBD,TENTS, PIEMTHI
3. Ké&tqua thi ctia mot hoc sinh ¢6 SOBD l1a MKOI1. Yéu ciu : TENMT,DIEMTHI
4. Téng sb thi sinh c6 chitng chi nghé(CCNGHE) ctia mdi trudng, thong tin cin dugc sip
theo chiéu ting din cia TENTR. Yéu ciu cdc thong tin: MATR, TENTR, SOLUONGCC

----000----
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Chuong 4 .

PHU THUOC HAM

(functional dependency)

Phu thudc ham (functional dependency) 13 mdt cong cu diung d€ bi€u dién mot cach hinh thitc cdc
rang budc toan ven (vidn tit: rang budc). Phuong phap bi€u dién nay c6 rat nhiéu vu di€m, va day
12 mot cong cu cuc ky quan trong, gin chit vé6i Iy thuyét thi€t k& co s§ dif liéu.

Phu thudc him dugc tng dung trong viéc gidi quyét cdc bai todn tim khéa, tim phi tdi thi€u va
chuén héa cd s§ dit liéu.

KHAI NIEM PHU THUOC HAM

Cho quan hé phanCong sau:
phanCong (PHICONG, MAYBAY, NGAYKH, GIOKH)

Cushing 83 9/8 10:15a
Cushing 116 10/8 1:25p
Clark 281 8/8 5:50a
Clark 301 12/8 6:35p
Clark 83 11/8 10:15a
Chin 83 13/8  10:15a
Chin 116 12/8 1:25p
Copely 281 9/8 5:50a
Copely 281 13/8 5:50a
Copely 412 15/8 1:25p

Quan hé phanCong dién td phi cong nao 14i mdy bay nao va mdy bay khdi hanh vao thdi gian nao.
Khong phai sy phdi hdp bat ky nao giita phi cong, mdy bay va ngay gid khdi hanh ciing déu dudc
chap nhan ma chiing c6 cdc diéu kién rang budc qui dinh sau:
+ MOdi mdy bay c6 mot gi khdi hanh duy nhat.
+ N&u biét phi cong, bi€t ngay gid khdi hanh thi bi€t dudc may bay do phi cong Ay 14i.
+ Né&u bi€t mdy bay, bi€t ngay khéi hanh thi bi€t phi cdng 14i chuyén bay ay.
Céc rang budc nay 1a cdc vi du vé& phu thudc ham va dugc phat bi€u lai nhu sau:
+ MAYBAY xac dinh GI1OKH
+ {PHICONG,NGAYKH,GIOKH} xdac dinh MABAY
+ {MAYBAY ,NGAYKH} xac dinh PHICONG
hay
+ GIOKH phu thudc ham vao MAYBAY
+ MABAY phu thuéc ham vao {PHICONG,NGAYKH,GIOKH}
+ PHICONG phuy thuoc ham vao {MAYBAY ,NGAYKH}
va dudc ky hiéu nhu sau:
+ {MAYBAY}— GIOKH
+ {PHICONG,NGAYKH,GIOKH}— MABAY
+ {MAYBAY ,NGAYKH}— PHICONG
Trong ky hiéu trén ta da ky hiéu MAYBAY thay cho {MAYBAY}.
Mot cich tdng quat:
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1 Dinh nghia phu thugc ham
Q(A1,Az2,..,An) 12 luge db quan hé.
X, Y 1a hai tip con clia Q*={A1,A2,..,An}.
r 1a quan hé trén Q.
t;, T, 12 hai bd batky clia r.
X =Y & (tl-X = tz-x = tl-Y = tz-Y)
(Ta n6i X xdc dinh Y hay Y phu thuoc ham vao X (X functional determines Y,Y functional
dependent on X )
Tinh chat:
+ phu thuéc ham X — O ding v6i moi quan hé r
+ phu thuéc ham & — Y chi ding trén quan hé r ¢ cung gid tri trén Y.
Vi du: Quan hé sau théa man phu thuéc ham & — GI10OKH
phanCong (PHICONG, MAYBAY, NGAYKH, GIOKH)

Cushing 83 9/8  10:15a
Cushing 116 10/8  10:15a
Clark 281 8/8  10:15a
Clark 301 12/8  10:15a
Clark 83 11/8  10:15a
Chin 83 13/8  10:15a
Chin 116 12/8  10:15a
Copely 281 9/8  10:15a
Copely 281 13/8  10:15a
Copely 412 15/8  10:15a

trén thuc t&€ khong ¢6 quan hé r nao thda tinh chit trén nén tir diy vé sau né€u khong néi rd thi véi
mdt quan hé r bat ky ta ludn xem phu thuéc hAm @ — Y ludn ludn khong thda trénr.

2  Phu thudc ham hién nhién (Trivial Dependencies)

Hé qud: Néeu X o YthiX — Y.
Chdng minh:
Gidsit;.X = tb. X do X o Y nén t;.Y = .Y theodinhnghia suy ra X —> Y
Trong trudng hdp nay X — Y dudc goi 12 phu thudc ham hién nhién.
Vi du phu thudéc ham X — X1a phu thudc ham hién nhién.
Vay v6i r 1a quan hé bat ky, F 1a tdp phu thudc ham thda trén r, ta ludn c6 F o {cdc phu thudc
ham hién nhién}

3 Thuat toan Satifies
Cho quan hé r va X, Y 12 hai tdp con ca Q. Thuit todin SATIFIES sé& trd vé tri true néu X — Y
ngudc lai 1a false

SATIFIES
Vao: quan hé r va hai tdp con X, Y

ra: true néu X — Y, ngudc lai la False
SATIFIES(r,X,Y)

1. Sdp cdc bo clia quan hé r theo X d€ cédc gi4 tri giong nhau trén X nhém lai véi nhau
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2. N&u tip cdc bo cling gid tri trén X cho cdc gi4 tri trén Y gidng nhau thi trd vé true ngudc lai
la False

Vidu I: SATIFIES(phanCong,MAYBAY ,GI0KH)
phanCong (PHICONG, MAYBAY, NGAYKH, GIOKH)

Cushing 83 9/8  10:15a
Clark 83 11/8  10:15a
Chin 83 13/8  10:15a
Cushing 116 10/8 1:25p
Chin 116 12/8 1:25p
Clark 281 8/8 5:50a
Copely 281 9/8 5:50a
Copely 281 13/8 5:50a
Clark 301 12/8 6:35p
Copely 412 15/8 1:25p

cho ké&t qua 1a true nghia 1a MAYBAY—G 1 0KH

Vidu2: SATIFIES(phanCong,GI0KH,MAYBAY)
phanCong (PHICONG, MAYBAY, NGAYKH, GIOKH)

Clark 281 8/8 5:50a
Copely 281 9/8 5:50a
Copely 281 13/8 5:50a
Cushing 83 9/8 10:15a
Clark 83 11/8  10:15a
Chin 83 13/8 10:15a
Cushing 116 10/8 1:25p
Chin 116 12/8 1:25p
Copely 412 15/8 1:25p
Clark 301 12/8 6:35p

cho két qua 1a False nghia 1a khong c6 phu thudc ham G10KH—>MAYBAY

4 Céc phu thuoc ham cé6 thé cé

i  Cach tim tat c4 tAp con cia QF
Lugc d56 quan hé Phancong(PHICONG,MAYBAY ,NGAYKH,GIOKH)cé tip thudc tinh
Phancong*={PHICONG,MAYBAY ,NGAYKH,GIOKH} va tit cd cdc tip con c6 thé c6 cia
Phancong® dugc cho bdi bing sau:

PHICONG MAYBAY NGAYKH GIOKH
& | {PHICONG} | {MAYBAY} {NGAYKH} {GIOKHY
{PHICONG,MAYBAY} | {PHICONG,NGAYKH} {PHICONG , GIOKH}
{NMAYBAY , NGAYKH} {NMAYBAY , GIOKH}

{PHICONG,MAYBAY ,NGAYKH} : {PHICONG,MAYBAY,GIOKH}

{NGAYKH , GIOKHY

{PHICONG ,NGAYKH,GIOKH}

{MAYBAY ,NGAYKH, GIOKH}

{PHICONG,MAYBAY ,NGAYKH,GIOKH}

S& tap con c6 thé c6 cia Q° = {A1,A2, ..., A} 1a2"
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.o , N A, , A N , ~ ,
ii ~Céch tim tit cd cdc phu thudéc ham c6 thé cé cia Q

Ung véi mbi tap con ctia Phancong® cho 2"= 2% = 16 phu thudc ham c6 thé c¢6. S& phu thudc ham
c6 thé c6 1a 2** 2*=16 * 16 = 256

T > O PTHHN
& — {PHICONG} F
& — {MAYBAY} F
@ — {MAYBAY,PHICONG} F
& — {NGAYKH} F
@ — {PHICONG,NGAYKH} F
@ — {MAYBAY,NGAYKH} F
@ — {MAYBAY,PHICONG,NGAYKH} F
@ — {GIOKH} F
@ — {PHICONG,GIOKH} F
@ — {MAYBAY,GIOKH} F
& — {MAYBAY,PHICONG,GIOKH} F
& — {NGAYKH,GIOKH} F
& — {PHICONG,NGAYKH,GIOKH} F
& — {MAYBAY ,NGAYKH,GI0KH} F
& — {MAYBAY,PHICONG,NGAYKH,GI0KH} F
{PHICONG} —» & PTHHN
{PHICONG} — {PHICONG} PTHHN
{PHICONG} — {MAYBAY} F
{PHICONG} — {MAYBAY,PHICONG} F
{PHICONG} — {NGAYKH} F
{PHICONG} — {PHICONG,NGAYKH} F
{PHICONG} — {MAYBAY ,NGAYKH} F
{PHICONG} — {MAYBAY,PHICONG,NGAYKH} F
{PHICONG} — {GIOKH} F
{PHICONG} — {PHICONG,GIOKH} F
{PHICONG} — {MAYBAY,GIOKH} F
{PHICONG} — {MAYBAY,PHICONG,GIOKH} F
{PHICONG} — {NGAYKH,GIOKH} F
{PHICONG} — {PHICONG,NGAYKH,GIOKH} F
{PHICONG} — {MAYBAY,NGAYKH,GIOKH} F
{PHICONG} — {MAYBAY,PHICONG,NGAYKH,GIOKH} F
{MAYBAY} — @ PTHHN
{MAYBAY} — {PHICONG} F
{MAYBAY} — {MAYBAY} PTHHN
{MAYBAY} — {MAYBAY,PHICONG} F
{MAYBAY} — {NGAYKH} F
{MAYBAY} — {PHICONG,NGAYKH} F
{MAYBAY} — {MAYBAY,NGAYKH} F
{MAYBAY} — {MAYBAY,PHICONG,NGAYKH} F
{MAYBAY} — {GIOKH} F
{MAYBAY} — {PHICONG,GIOKH} F
{MAYBAY} — {MAYBAY,GIOKH} F*
{MAYBAY} — {MAYBAY,PHICONG,GIOKH} F
{MAYBAY} — {NGAYKH,GIOKH} F
{MAYBAY} — {PHICONG,NGAYKH,GIOKH} F
{MAYBAY} — {MAYBAY,NGAYKH,GIOKH} F
{MAYBAY} — {MAYBAY,PHICONG,NGAYKH,GIOKH} F
{PHICONG,MAYBAY} — & PTHHN
{PHICONG,MAYBAY} — {PHICONG} PTHHN
{PHICONG,MAYBAY} — {MAYBAY} PTHHN
{PHICONG,MAYBAY} — {PHICONG,MAYBAY} PTHHN
{PHICONG,MAYBAY} — {NGAYKH} F
{PHICONG,MAYBAY} — {PHICONG,NGAYKH} F
{PHICONG,MAYBAY} — {MAYBAY ,NGAYKH} F
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{PHICONG,MAYBAY} — {MAYBAY,PHICONG,NGAYKH} F
{PHICONG,MAYBAY} — {GIOKH} F
{PHICONG,MAYBAY} — {PHICONG,GIOKH} F
{PHICONG,MAYBAY} — {MAYBAY,GIOKH} F
{PHICONG,MAYBAY} — {MAYBAY,PHICONG,GIOKH} F
{PHICONG,MAYBAY} — {NGAYKH,GIOKH} F
{PHICONG,MAYBAY} — {PHICONG,NGAYKH,GIOKH} F
{PHICONG,MAYBAY} — {MAYBAY,NGAYKH,GIOKH} F
{PHICONG,MAYBAY} — {MAYBAY,PHICONG,NGAYKH,GIOKH} F
{NGAYKH} — @& F
{NGAYKH} — {PHICONG} F
{NGAYKH} — {MAYBAY} F
{NGAYKH} — {PHICONG,MAYBAY} F
{NGAYKH} — {NGAYKH} PTHHN
{NGAYKH} — {PHICONG,NGAYKH} F
{NGAYKH} — {MAYBAY,NGAYKH} F
{NGAYKH} — {MAYBAY,PHICONG,NGAYKH} F
{NGAYKH} — {GIOKH} F
{NGAYKH} — {PHICONG,GIOKH} F
{NGAYKH} — {MAYBAY,GIOKH} F
{NGAYKH} — {MAYBAY,PHICONG,GIOKH} F
{NGAYKH} — {NGAYKH,GIOKH} F
{NGAYKH} — {PHICONG,NGAYKH,GIOKH} F
{NGAYKH} — {MAYBAY ,NGAYKH,GIOKH} F
{NGAYKH} — {MAYBAY,PHICONG,NGAYKH,GIOKH} F
{PHICONG,NGAYKH} — @ PTHHN
{PHICONG,NGAYKH} — {PHICONG} PTHHN
{PHICONG,NGAYKH} — {MAYBAY} F
{PHICONG,NGAYKH} — {PHICONG,MAYBAY} F
{PHICONG,NGAYKH} — {NGAYKH} PTHHN
{PHICONG,NGAYKH} — {PHICONG,NGAYKH} PTHHN
{PHICONG,NGAYKH} — {MAYBAY,NGAYKH} F
{PHICONG,NGAYKH} — {MAYBAY,PHICONG,NGAYKH} F
{PHICONG,NGAYKH} — {GIOKH} F
{PHICONG,NGAYKH} — {PHICONG,GIOKH} F
{PHICONG,NGAYKH} — {MAYBAY,GIOKH} F
{PHICONG,NGAYKH} — {MAYBAY,PHICONG,GIOKH} F
{PHICONG,NGAYKH} — {NGAYKH,GIOKH} F
{PHICONG,NGAYKH} — {PHICONG,NGAYKH,GIOKH} F
{PHICONG,NGAYKH} — {MAYBAY ,NGAYKH,GIOKH} F
{PHICONG,NGAYKH} — {MAYBAY,PHICONG,NGAYKH,GIOKH} F
{MAYBAY ,NGAYKH} —» & PTHHN
{MAYBAY ,NGAYKH} — {PHICONG} F
{MAYBAY ,NGAYKH} — {MAYBAY} PTHHN
{MAYBAY ,NGAYKH} — {PHICONG,MAYBAY} F
{MAYBAY ,NGAYKH} — {NGAYKH} PTHHN
{MAYBAY ,NGAYKH} — {PHICONG,NGAYKH} F*
{MAYBAY ,NGAYKH} — {MAYBAY,NGAYKH} PTHHN
{MAYBAY ,NGAYKH} — {MAYBAY,PHICONG,NGAYKH} F
{MAYBAY ,NGAYKH} — {GIOKH} F
{MAYBAY ,NGAYKH} — {PHICONG,GIOKH} F
{MAYBAY ,NGAYKH} — {MAYBAY,GIOKH} F
{MAYBAY ,NGAYKH} — {MAYBAY,PHICONG,GIOKH} F
{MAYBAY ,NGAYKH} — {NGAYKH,GI0KH} F
{MAYBAY ,NGAYKH} — {PHICONG,NGAYKH,GIOKH} F
{MAYBAY ,NGAYKH} — {MAYBAY ,NGAYKH,GIOKH} F
{MAYBAY ,NGAYKH} — {MAYBAY,PHICONG,NGAYKH,GIOKH} F
{PHICONG,MAYBAY ,NGAYKH} — & PTHHN
{PHICONG,MAYBAY ,NGAYKH} — {PHICONG} PTHHN
{PHICONG,MAYBAY ,NGAYKH} — {MAYBAY} PTHHN
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{PHICONG ,MAYBAY ,NGAYKH} — {PHICONG,MAYBAY} PTHHN
{PHICONG ,MAYBAY ,NGAYKH} — {NGAYKH} PTHHN
{PHICONG,MAYBAY ,NGAYKH} — {PHICONG,NGAYKH} PTHHN
{PHICONG,MAYBAY ,NGAYKH} — {MAYBAY ,NGAYKH} PTHHN
{PHICONG,MAYBAY ,NGAYKH} — {PHICONG,MAYBAY ,NGAYKH} PTHHN
{PHICONG ,MAYBAY ,NGAYKH} — {GIOKH} F
{PHICONG ,MAYBAY ,NGAYKH} — {PHICONG,GIOKH} F
{PHICONG,MAYBAY ,NGAYKH} — {MAYBAY,GIOKH} F
{PHICONG,MAYBAY ,NGAYKH} — {MAYBAY,PHICONG,GIOKH} F
{PHICONG,MAYBAY ,NGAYKH} — {NGAYKH,GIOKH} F
{PHICONG,MAYBAY ,NGAYKH} — {PHICONG,NGAYKH,GIOKH} F
{PHICONG,MAYBAY ,NGAYKH} — {MAYBAY ,NGAYKH,GIOKH} F
{PHICONG ,MAYBAY ,NGAYKH} — {MAYBAY,PHICONG,NGAYKH,GIOKH} F’
{PHICONG,NGAYKH,GIOKH} —» @& PTHHN
{PHICONG,NGAYKH,GIOKH} — {PHICONG} PTHHN
{PHICONG,NGAYKH,GIOKH} — {MAYBAY} F
{PHICONG,NGAYKH,GIOKH} — {PHICONG,MAYBAY} F
{PHICONG,NGAYKH,GIOKH} — {NGAYKH} PTHHN
{PHICONG,NGAYKH,GIOKH} — {PHICONG,NGAYKH} PTHHN
{PHICONG,NGAYKH,GIOKH} — {MAYBAY,NGAYKH} F
{PHICONG,NGAYKH,GIOKH} — {MAYBAY,PHICONG,NGAYKH} F*
{PHICONG,NGAYKH,GIOKH} — {GIOKH} PTHHN
{PHICONG,NGAYKH,GIOKH} — {PHICONG,GIOKH} PTHHN
{PHICONG,NGAYKH,GIOKH} — {MAYBAY,GIOKH} F
{PHICONG,NGAYKH,GIOKH} — {MAYBAY,PHICONG,GIOKH} F
{PHICONG,NGAYKH,GIOKH} — {NGAYKH,GIOKH} PTHHN
{PHICONG,NGAYKH,GIOKH} — {PHICONG,NGAYKH,GIOKH} PTHHN
{PHICONG,NGAYKH,GIOKH} — {MAYBAY,NGAYKH,GIOKH} F
{PHICONG,NGAYKH,GIOKH} —> {MAYBAY,PHICONG,NGAYKH,GIOKH}  F’
{MAYBAY ,NGAYKH,GIOKH} —» & PTHHN
{MAYBAY ,NGAYKH,GIOKH} — {PHICONG} F*
{MAYBAY ,NGAYKH,GIOKH} — {MAYBAY} PTHHN
{MAYBAY ,NGAYKH,GIOKH} — {PHICONG,MAYBAY} F
{MAYBAY ,NGAYKH,GIOKH} — {NGAYKH} PTHHN
{MAYBAY ,NGAYKH,GIOKH} — {PHICONG,NGAYKH} F
{MAYBAY ,NGAYKH,GIOKH} — {MAYBAY,NGAYKH} PTHHN
{MAYBAY ,NGAYKH,GIOKH} — {MAYBAY,PHICONG,NGAYKH} F*
{MAYBAY ,NGAYKH,GIOKH} — {GIOKH} PTHHN
{MAYBAY ,NGAYKH,GIOKH} — {PHICONG,GIOKH} F*
{MAYBAY ,NGAYKH,GIOKH} — {MAYBAY,GIOKH} PTHHN
{MAYBAY ,NGAYKH,GIOKH} — {MAYBAY,PHICONG,GIOKH} F
{MAYBAY ,NGAYKH,GIOKH} — {NGAYKH,GIOKH} PTHHN
{MAYBAY ,NGAYKH,GIOKH} — {PHICONG,NGAYKH,GIOKH} F
{MAYBAY ,NGAYKH,GIOKH} — {MAYBAY ,NGAYKH,GIOKH} PTHHN
{MAYBAY ,NGAYKH,GIOKH} —

{MAYBAY , PHICONG ,NGAYKH , G 10KH} F

S& phu thudc ham c6 thé ¢6 cia Q(A1,Az2, - - - ,Ap) 12 2" x 2" =22"

II HE LUAT DAN ARMSTRONG (Armstrong inference rule)
Ngudi ta thudng ding F d€ chi tap cdc phu thudc haim cia luge d6 quan hé Q. Ta c6 thé danh sd cédc

phu thudc ham ctia F 1a ), f,, .., f,, Quy uSc riing chi cAn mo td cdc phu thudc ham khong hién
nhién trong tip F (cdc phu thudc ham hién nhién dugc ngim hiéu 1a di c6 trong F).

1 Phu thudc ham dugc suy dién logic tir F
Noi rdng phu thujc ham X — Y duoc suy dién logic tit F néu mjt quan hé r théa mén tdt cd cdc
phu thugc ham cua F thi ciing théa phu thugc ham X — Y. Ky higu F|= X > Y.
Bao déng ctia F ky hiéu F* 1a tap tit cd cdc phu thudc ham dugc suy dién logic tir F.
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C4c tinh chi't clia tap F*

1. Tinh phédn xa: Véi moi tdp phu thujc ham F* ta luén luon c6 F < F*

2. Tinh don diéu: NeuF — GthiF* < G*

3. Tinh liiy didng: Vi moi tdp phu thugc ham F ta luon luén cé6 (F* = F.
Goi G 1a tap ti't ca cac phu thudc ham c6 thé c6 cda r, phdn phu cia Fky hieu F- = G - F*

Chdéng minh

I. X >Y e F=>rthiaX - Y => X > Y e F
2. Né&u X — Y la phu thudc ham thuoc F* ta phdi ching minh X — Y thudc G*

Gid st r thda tit cd cdc phu thudc ham cia G (1)
=> r thda tit cd phu thugc hamcia FviF < G

= r thda phu thuocham X — Y (2)viX — YeF'

MHvaR)=>X > Y e G =F <G
3. F ¢ F" (tinhphinxa)= F" < (F)"

NeuX - Y e (F)" (2= X - Y e F' thatvay:

Gid st r thda tit cd cdc phu thudc ham cda F

€y
3
€Y

= r thda tit cd cdc phu thudc haim ciia F* (theo dinh nghia)

= r thda tat c4 cdc phu thudc ham cta (FY)* (theo dinh nghia)

—SrthdaX > YM(2) =X > Y e F'
(MHva@3) = (FH* = F

2 Heé luat din Armstrong

Hé luat din 12 mot phat bi€u cho bi€t n€u modt quan hé r théa mian mdt vai phu thudc ham thi né

phdi thda man phy thudc ham khéc.

V6iX,Y,Z,Wla tip con ctia Q. r 1a quan hé bat ky ctia Q. Ta c¢6 6 luat din sau:

1. Ludt phan xa (reflexive rule): X = X

2 . Ludt thém vao (augmentation rule): Cho X —
3. Ludt hgp (union rule): Cho X —
4 . Ludt phdn rda (decomposition rule): Cho X —
5. Ludt bdc cdu (transitive rule): Cho X —
6. Ludt bdc cdu gid (pseudo transitive rule): Cho X —

Hé tién dé Armstrong (Armstrong’s Axioms) g6m 3luat: (1), (2) v

Chiéng minh
V6i t1,to 12 hai by batky clia quan hé r.

o

Y =2 XZ =Y

Y, X »Z =X = YZ
YZ = X > Y

Y, Y > Z =X »Z
Y, YZ > W = XZ - W

)

Ludtphdnxa: Tacoé (£1-X = t2.X = t;.X = t,.X) theo dinh nghia suyra X — X

Luidtthém vao: gid st cé6 t;.XZ = t,.XZ (1)
= ti1.X = . X
= .Y = .Y (dO X - Y) (2)
= XZ > Y (do (1) = (@)
Luét hgp: gia st c6 t. X = 1t.X (D
= tl-X = tz-x va tl-Z = tz-z
= 1;.XZ = t,.XZ (2)
= X > YZ (do (1) = (@)
Luit phan ra: gia st ¢6: th.X = 1t.X Q)
= 1.YZ = t,.YZ (do X —» Y2)
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= tl-Y = tz-Y (2)
= X > Yo (1) = (@)

Luit bic cAu: gid st c6 . X = t.X (D
= tl.Y = tz-Y
= t,..Z = 1.z (2)
= X > Z(do () = (2))

Luitbic cau gid: gid st cod: t1.XZ = t2.XZ (1)
= tl-X = tz-x va tl-Z = tz-z (2)
= ;.Y =1t.Y (do X »>Y) (3)
= t1.YZ = t,.YZ (Kéthdp (2) va (3))
= tH.W =1tW((doYZ->WwW G
= XZ > W

Trong 6 luat trén, chi can 3 ludt 1, 2 va 6 1a dd, nghia 1a cdc ludt con lai c6 thé suy din tir ba luat
nay.

i  Hé luit din Armstrong la diing

N6i ring X — Y 1a phu thudc ham dude suy dién nhd vao ludt din Armstrong néu ton tai

cac tap phu thuochamFo < F;1 ... < FasaochoX —» Y € F, v6iFo,F1,.-.,Fq 1an lugt
dugc hinh thanh thda phuong phap sau:
Bugc 1: Fo = F

Buoc 2:chon mot s§ phu thudc ham trong F; 4p dung hé luat din Armstrong d€ thu dugc
mdt s6 phu thudgc ham méi. Pit Fi.i= Fi U {cdc phu thudc ham méi}
Vidu: ChoF = {AB » C,C —» B,BC —» A}thic6Fpc F; < FzsaochoC —» A € F;
Fo = {AB » C,C > B, BC —» A}dpdungludthgpcho C - BvaC — C
F, = {AB > C,C - B, BC » A, C — BC}4pdungluatbic ciu.
F, = {AB »> C,C > B, BC > A, C »BC, C > A}

Hé qua: H¢ ludt din Armstrong la diing nghia la néu F la tdp cdc phu thugc ham diing trén quan
hé rva X — Y la mét phu thuéc ham duoc suy dién tic F nho hé ludt din Armstrong thi X — Y
diing trén quan hé v. Vgy X — Y la phu thuéc ham dugc suy dién logic tic F

Phan ti€p theo chiing ta s& chiing minh hé ludt din Armstrong 13 ddy dud, nghia 14 moi phu thudc
ham X — Y dugc suy dién logic tir F s& dudc suy dién tir F nhd hé luat din Armstrong.
ii Bao dong cua tap thudc tinh X (closures of attribute sets)

(a)Pinh nghia
Q 13 Iugc dd quan hé, r 12 quan hé tuong ng, F 12 tip cdc phu thudc ham trong Q. X, A; 1a cdc tip

con ctia Q.
Bao déng cuia tdp thujc tinh X doi véi F ky hi¢u la X (hodc X ;) dugc dinh nghia nhu sau:
X" = U Ajvéi X — Aj la phu thuéc ham dugc suy dién tic F nho hé tién dé Armstrong
Tinh chat:
+ baodéngciia Qla Q"
(b)Céc tinh chit ctia bao déng
Né&u X, Y 1a cdc tAp con cia tAp thudc tinh Q" thi ta ¢6 cdc tinh chit sau day:
1. Tinhphdnxa: X < X'
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2. Tinhdondiéu: Néu X c Y thi X' < Y*
3. Tinh liyding: X" = X'

4. XY)* o XY

5 . (X+Y)+ - (XY+)+ - (X+Y+)+

6. X 2Y &Y oX

7. X = X'va X" > X

8. X*=Y" & X 2YvaY - X

Chdéng minh:

1. X 5> X=X oX

2. AeXF =2 X>A=>Y 5 A=A e Y

3. Aec X" = X' 5> AvaX > X' (dpdung8) = X - A = AeX’

= X" < X". Apdungl= X" o X'
7. X > A1 va X Ay = X > AjJUA, ... X>UA; = X
X" o X = X" > X (Phu thudc ham hién nhién)

(¢)Thuit toan tim bao dong
Tinh lién ti€p tap cdc tap thudc tinh Xo, X1, X2,... theo phuong phap sau:

Buoc 1: Xo = X

Budc 2: lan luot xét cdc phu thujc ham cia F
Néu Y=Zco6Y < XithiXijr = Xi U Z
Loai phu thugc ham Y — Z khéi F

Buidc 3: Néu é budc 2 khong tinh dugc Xi+1 thi X; chinh la bao déng ciia X
Nguoc lai ldp lai budc 2

Vidu 1:
Cho lugc dd quan hé Q(ABCDEGH) va tap phu thudc ham F
F={ fi: B A
f2: DA — CE
f3: D — H
L P GH —> C
Ts5: AC — D }
Tim bao dong ctia cac tip X = {AC} dva trén F.
Gidi:
Budc 1: Xo = AC
Budc 2: Do fy, 5, f3, f; khong thda. fs thda vi X* o AC

X1 = AC u D = ACD
Lap lai budc 2: f; khong thda, f; thda vi X; o AD:
X2 = ACD U CE = ACDE
fzthdaviXo o D
Xz = ACDE U H = ACDEH
T4 khong thda, fs khdong xét vi da thda
Lap lai budc 2: f,,f3 khong xét vi da thda, fy,f; khong thda,fs khong xét vi da thda.Trong
budc nay X3 khong thay d6i => X*=X3={ACDEH} Ia bao déng ciia X
Vidu2:
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Q(A,B,C,D,E,G)
F={fi: A > C;
fz: A — EG;
f:: B > D;
i G > E}
X = {A,B}; Y = {C,G,D}
K&t qua:
X" = {ABCDEG}
Y* = {CGDE}
(d)Pinh 1y

Thudt todn tim bao déng cho két qud X; = X*
Ching minh
1. Ta chitng minh X;_c X" bang phuong phép qui nap.
Budc ¢ s§ chitng minh X — Xg
Theo tinh phdn xa clia hé ludt dAn thi X — X theo thudttodnthiXo = X = X — Xo
Viy Xo < X*
Budc qui nap gid st c6 X — Xj-1 (1) ta phdi chtng minh X — X;
Theo thuat todn tim bao déng thicé Fj = Xj — Yjd€ Xi-1 2 Xj va Xi =Xi-1 U Yj
= Xic1—2> Y Q. Dva@)= X > Y; (3
(1) va (3) = X—> Xi_le = Xi=> X > X
Viy Xj < X*
2. Taching minhA < X" = A < X;d€kétluan X; o X
A < X" nén c6 mot phu thudc ham X — A. Theo thuit todn tim bao déng thi X < Xj = A <X;
(e)Heé qua
1. Qla luge do quan hé. F la tdp phu thudc ham, A la thudc tinh chi xudt hién & vé phdi cia
cdc phu thupc ham trong F thi X* = (X — A)" U A
2. Qla lugc do quan hé. F la tdp phu thuéc ham, X la tdp con ciia Q" va Y = {cdc thuc tinh
xudt hién & vé phdi ciia cdc phu thudc ham trong F} thi X" < X U Y.
Chdng minh
1. Theo thuit todn tim bao d6ng thi bao déng X* hay (X-A)* dugc hinh thanh qua mot s& budc.
Ta chitng minh biéu thitc X* = (X — A)* U A theo qui nap.
Bubc cdsd: Xo = X, (X=-A)o = X - A = Xo=(X - A)p U A ding
Budc qui nap: gid st ta ¢6 Xj-1 =(X - A)i-1 U A. Bao déng X; dudc hinh thanh do c6 ;
= Xj d Yj dé:
Xi_1 ) Xj va Xi = Xi—l Y Yj = (X - A)i—l U A U Yj (1)
Sy hinh thanh X; ludn kéo theo sy hinh thanh (X-A); vi:
Xi-1 = (X = A)i-1 U A o Xjdo Xj khong chira A nén:
X - Aiaao Xjvay (X - A)i = (X - Ai1 v Yj (2)
(1) va (2) cho:
Xi = (X - A); U Ala diéu phai chitng minh
2. BuGccds3d: Xo = X = Xoc X U Y
Budc qui nap: gid st c6 Xj-1 < X U YtachitngminhX;j < X U Y.
Bao déng X; dugc hinh thanh doc6é Fj = Xj — Y dé:
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Xi_1 D) Xj va Xi = Xi—l v Yj c XuyYuvu Yj do Yj la Véphéi cua phu thuC)C ham nén
YU Yj=YvayXs c XU Y

3 Heé luat din Armstrong la day du

. Vd

i Dinhly
Hg¢ ludt ddn Armstrong la ddy dii nghia la moi phu thujc ham X — Y dugc suy dién logic tit F sé
dugc suy dién tit F nho hé ludt din Armstrong.
Chdéng minh:
D€ chitng minh X — Y dudc suy dién tir F nhd hé ludt din Armstrong ta chiing minh bing phuong
phdp phadn chitng nghia 12 n€u X — Y khong suy dién dugc tir hé luat din Armstrong thi ¢ quan
hé r thda cdc phu thuéc ham F nhung khong thda phu thuéc ham X — Y (diéu nay nghich ly véi
gid thuy€t 12 moi quan hé r thda cdc phu thudc ham trong F thi r ciing thda phu thudc ham X —
Y).
That vay gia st Q(A1, A2, - - - ,An) 1a lugc d6 quan hé, a;,b; 1a cdc gid tri khdc nhau trén mién gid
tri Aj. rla quan hé trén Q c6 hai bd t va t’dugc xdc dinh nhu sau:
t=(ai,az, ---,an)
4 :{ai NEuA, e X*
" |b, Ngudclai
Vay quanhé rcé t.X = t”.X nhung t.Y # t”.Y (t.Y gém cdc gid tri a; con .Y phdi c6 it
nhit mot b; n€u khdong Y < X* = X — Y dugc suy din tir hé luat din Armstrong ). Nhu vy r
khong thda phu thuoc ham X — Y.
Bay gi® ta chitng minh quan hé r théa moi phu thudc ham trong F. Goi W — Z 1a phu thudc ham
trong F.
NéuW ¢ X* = t.W # t.W = ménhdé (t.W = t.W = t.Z = t”.Z)ding
NéuW c X' = t.Z = t”.Z = bdcdc a;j
= ménhdé (t.W = t°.W = t.Z = t”.Z)ding
i Heé qua:
Bao déng ciia tdp thujc tinh X doi véi F la:
Xt = U Ajv6i X — A la phu thuc ham duoc suy dién logic tir F
Tinh chi't
X 2Y eFFeYoX
Chdéng minh
X > Y = cé6ksaochoY = Ax c U A;j = X*
YecX =2 X=YUXKXK - )= X>2YUXK-Y)=X>Y
Bai todn thanh vién
Néiring X — YlathanhviénciaFnéuX — Y e F'
Mot van dé quan trong khi nghién cttu 1y thuy&t CSDL 12 khi cho trudc tip cdc phu thudc ham F va
mot phu thudéc him X — Y, lam thé ndo d€ bi€t X — Y c6 thudc F* hay khong bai todn nay dudc

goi 13 bai todn thanh vién. P& trd 15i cAu hdi nay ta c6 thé tinh F* rdi xdc dinh xem X — Y ¢6
thudc F" hay khong. Viéc tinh F* 12 mot cong viéc doi hdi thdi gian va cong sic. Tuy nhién, thay vi
tinh F* ching ta c¢6 thé dung thuit todn sau d€ xdc dinh X — Y c¢6 14 thanh vién ciia F hay khong.
Thuat todn nay st dung tinh chi't vita chitng minh trén.

Thudt todn xdc dinh ¥ = XY c¢o la thanh vién cia F hay khong
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Buic 1: tinh X*
Buidc 2: so sanh X* v6i Y néu X* > Y thita khdng dinh X — Y la thanh vién ciia F
Ban doc hiay nim that k§ thut todn ndy — né mé& dau cho mot loat trng dung vé sau.

III THUAT TOAN TIM F*

1 Thuit todn c¢d ban
D€ tinh bao d6ng F* clia tip cdc phu thudc ham F ta thuc hién cdc budc sau:
Budc 1: Tim tat cd tap con clia Q°
Bu6c 2: Tim ti't ¢4 cdc phu thudc ham c6 thé c6 clia Q.
Budc 3: Tim bao déng ciia tit cd tAp con cia Q.
BuSc 4: Dya vao bao déng clia tit ci cdc tip con di tim d€ xdc dinh phu thudc ham nao
thudc F*

Vidu 3:

Cho lugc dd quan hé Q(A,B,C) F = {AB —» C,C — B} la tip phu thudc ham trén Q. F* dugc
tinh 1an lugt theo c4c budc trén 13 nhu sau:

Budc 1: Céc tip con cia Q°

%) A B C
o {Ay {B} {C}
{A,B} {A,C}
{B.C}
{A,B,C}
Budc 2: cdc phu thudc ham cé thé c6 cia F (khong ké cac phu thudc ham hién nhién)
A—>B A->BC B—C AB—>CeF C—A C—»>BCeF* AC—»BCeF" #BC—AC
A—>AB A—>ABC B—AC A AB>ACeF® C—oBeF C—ABC AC—>ABCeF" BC—ABC
A—>C B-oA B—»BC AB—>BCeF® C—>AB AC—>BeF™ BC—oA
A—>AC B—>AB B—>ABC AB->ABCeF™ C—>AC AC—>ABeF' BC—AB
Budc 3: bao déng clia cdc tap con cda Q doi v6i F
" = A* = A C* = BC
ABC" =ABC B* =B AC" = ABC
AB* = ABC BC" = BC

Buéc4:F = {AB » C,C — B} suyra:
F* = {AB—C,AB—AC,AB—BC,AB—>ABC,C—B,C—»BC,AC—»B,AC—>AB,AC—»BC,AC—>ABC}

2 Thuit todn cai ti€n

Dua vao thudt todn co ban trén, ta nhdn thdy cé thé tinh F* theo cdc budc sau:

Buiéc 1: Tim tét cd tdp con ciia Q*

Buie 2: Tim bao déng cuia tdt cd tdp con ciia Q"

Buidc 4: Dua vao bao déng ciia cdc tdp con da tim dé suy ra cdc phu thugc ham thujc F*.
Vi du bao d6ng A" = A chi gdm céc phu thudc ham hién nhién
bao d6ng {AB}" = ABC cho cic phu thudc ham khong hién nhién sau
AB—C,AB—AC,AB—»BC,AB—ABC

(Tim tat cd cdc tap con cia {ABC} roi bd cdc tap con clia {AB})

Céc tap con cia {ABC} la: &, {A},{B},{AB},{C},{AC},{BC},{ABC}

B6 cdc tip con ciia {AB} la: SA{B{ABT, {C}, {AC},{BC},{ABC}

Céc tAp cdn lai chinh 13 v€ phdi clia phu thudc ham c6 v€ traila AB
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IV BAITAP

1/ Cho quan hé sau:
r(C A B C D E)

ai b1 C1 dl €1

a by c3 d3 e;
a b1 c4 di ex
az b, cs d; e;

Phu thudc ham nao sau day thda r:
A—D,AB—D,C—BDE,E—>A,A>E
2/ Cho Q*={ABCD}
a) Tim tit cdc cdc tAp con cda Q
b) Tim tit ci cdc phu thudc ham c6 thé c6 cta Q (khong liét ké phu thudc haim hién nhién)
3/ Tim bao d6ng F* ctia quan hé phanCong (PHICONG ,MAYBAY ,NGAYKH,GI0KH)
4/ Cho F = {AB—~C,B—D,CD—E,CE—>GH,G—>A}
a) Hay chitng t6 phu thudc ham AB—E , AB—G dudc suy dién tif F nhd ludt din Armstrong
b) Tim bao déng ctia AB(Vdi bai todn khong néi gi vé lude dd quan hé Q ta ngdm hi€u Q* 1a tap
thudc tinh ¢6 trong F nghia 12 Q*={ABCDEGH})
5/ Cho F = {A—D,AB—DE,CE—G,E—H}. Hiy tim bao déng ctia AB.
6/ Cho F={AB—E ,AG—1,BE—>1,E—>G,GlI—>H}.
a) Hay chitng té phu thuéc ham AB—GH dugc suy dién tif F nho luat din Armstrong
b) Tim bao déng cua {AB}
7/ Cho F={A—D,AB—E,B1—-E,CD—1,E—>C} tim bao déng ciia {AE}"={ACDEI}

----000----
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Chuong 5 .

PHU CUA TAP PHU THUQC HAM

I  DINH NGHIA
N6i ring hai tap phu thudc ham F va G 1a twong duong (Equivalent) néu F* = G'ky hieu F = G.
Tanéi F phii Gnéu F" o G*
Thudt todn xdc dinh F va G co tuong duong khong
Buigc 1: Vi moi phu thujc ham X—Y ciia F ta xdc dinh xem X—Y cé la thanh vién ciia G khong
Buidc 2: Vi méi phu thudc ham X—Y ciia G ta xdc dinh xem X—Y ¢6 la thanh vién ciia F khong
Néu cd hai budc trén déu diing thi F = G
Vi du 1: Cho lugc @6 quan hé Q(ABCDE) hai tip phu thudc ham:
F={A—BC,A—D,CD—>E} va G = {A—>BCE,A—ABD,CD—E}
a) F c6 tuong duong v6i G khong?
b) F ¢6 tuong duong v6i G”={A—BCDE} khong?

a) Ta c6 A;=ABCDE = trong G* ¢c6 ABCva A—»D = F < G' = F" < G" (D).
A;=ABCDE = trong F* ¢6 A-»BCE va A»ABD = F" o G = F o G (2)
Q) va(2) > F =6 = F =G.

b) Do (CD);,= CD = G”" khong chita phy thuoc ham CD—E = F khong tuong duong
v6i G~

II PHU TOI THIEU CUA MOT TAP PHU THUOC HAM (minimal cover)

1 Phu thuéc ham cé v& trai du thira
F 1a tAp cdc phu thudc ham trén lugc dd quan hé Q, Z 1a tip thudc tinh, Z—>YeF. Néi rang phu
thupc ham Z — Y ¢é vé trdi du thiva (phu thujc khong ddy dii) néu cé mét AeZ sao cho:
F=F{Z - Y}A(Z-A) - Y}
Nguoc lai Z — Y la phu thudc ham cé vé trdi khong du thita hay Y phu thujc ham ddy di vao Z
hay phu thudc ham ddy dii.
Vidu2:Q(A,B,C) F={AB—>C; B—>C}
F = F-{AB—>C}U{(AB-A)—->C}={B—>C}
AB — C  1a phu thudc ham khong day dd
B > C 12 phuy thudc ham day dud
Chii ¥: phu thudc ham c6 v€ trdi chita mdt thudc tinh 12 phu thudc ham diy dd.

Vi du 3: cho tip phu thuocham F = {A —» BC,B —» C,AB — D} thi phu thuéc ham AB—D c6
v€ trdi du thira B vi:
F=F-{AB > D}u{A —» D}
= {A »> BC,B »> C,A —> D}
Ta néi F la tdp phu thuéc ham cé6 vé trdi khong du thita néu F khong chita phu thuéc ham cé vé
trdi du thiia.
Thudt todn logi khoi F cdc phu thudc ham cé vé trdi du thira.
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Buic 1: ldn luot thuc hién budc 2 cho cdc phu thujc ham X—Y ciia F
Buigc 2:Voi moi tdp con thdt su X” = Dcia X.
Néu X" Y e F* thi thay X—=Y trong F bang X" =Y thuc hién lai budc 2
Vidu: O vidu 3 phu thudc ham AB—D c¢6 A*=ABCD = A—DeF". Trong F ta thay AB—D biing
A-D => F={A > BC,B »> C,A —> D}
2 Tap phu thuoc ham cé vé& phdi mot thudc tinh (the right sides of dependencies has a
single attribute)
MJi tap phu thudc ham F déu tuong duong v6i mot tip phu thudc ham G ma v€ phdi cla cdc phu
thudc ham trong G chi gdm mot thudc tinh.
Vi du 4: cho F={A > BC,B »> C,AB —» D} tasuyra
F {A >B,A—>C,B—>C,AB—>D}=20G
G dudc goi 1a tdp phu thujc ham cé vé phdi mét thuc tinh.
3 Tap phu thuoc ham khong du thira
N6i ring F 12 tdp phu thudc ham khong du thira n€u khong ton tai F”c F sao cho F’= F. Nguogc
lai F 1a tdp phu thudc ham du thura.
Vidu:choF = {A—>BC, B—»D, AB—D} thi F du thira vi
F = F= {A>BC, B—D}

Thudt todn loai khéi F cdc phu thujc ham du thita:

Buidc 1: Lan luot xét cdc phu thupc ham X — Y ciia F

Buéc 2: néu X — Y la thanhviéncia F - {X — Y} thiloai X — Y khéi F
Buiéc 3: thuc hi¢n budc 2 cho cdc phu thujc ham tiép theo ciia F

4 Tap phu thudc ham t&i thi€u (minimal cover)
F dugc goi 12 mot tp phu thudc ham ti thi€u (hay phi tdi thiéu) néu F thda ddng thdi ba diéu kién
sau:
1. F1la tap phu thudc him c6 vé trdi khong du thira
2. F1la tap phu thudc ham c6 v€& phdi mot thudc tinh.
3. Fla tdp phu thudc ham khdng du thira

Thudt todn tim phii t6i thiéu ciia mét tdp phu thudc ham

Budc 1: logi khéi F cdc phu thudc ham cé vé trdi du thira.

Buic 2: Tdch cdc phu thugc ham cé vé phdi trén mit thudc tinh thanh cdc phu thuéc ham
¢6 vé& phdi mot thujc tinh.

Buidc 3: loai khoi F cdc phu thudc ham du thiia.

Chi y: Theo thuit todn trén, tif mdt tip phu thudc ham F ludn tim dugc it nhat mot phii t3i thi€u Fee
dé F=F¢¢ va néu th ty loai cdc phu thudc ham trong tip F 13 khdc nhau thi cé thé sé& thu dugc
nhitng phii t5i thi€u khic nhau.
Vi du 5: Cho lugc dd quan hé Q(A,B,C,D) va tip phu thudc F nhu sau:

F={AB — CD,B — C,C — D}

Hiy tinh pht t5i thi€u cta F.
Giai:
Budc 1: AB—CD la phu thudc ham c6 v€ trdi du thira?
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B > CD e F'? trd1oi: B'=BCD = B — CD e F*
Vay AB — CD la phuy thudc ham cé v€ trdi du thira A = k&t qud ctia buéc 1 1a:
F={B — CD:B — C:C — D}
Budc 2: két qua clia budc 2 1a:
F=<{B > D; B - C;C — D}=Fitt
Budc 3: trong Fitt, B — Cla phu thudéc ham du thira?
B > C e G'? v6iG = Fiee -{B —» C}={B —» D;C — D}
Bs'=BD = B — C ¢ G" = trong Firt B — C khong du thira.
trong F1¢t,B — D 1a phu thudéc ham du thura?
B > D e G'? v6iG = Fiee -{B —» D}={B —» C;C — D}
B¢s'=BCD = B —» D e G' = trong F1tt,B — D du thira.
két qua ctia budc 3 cho phi tdi thiéu:
F={B — C;C — D}=Fet
Vi du 6: Cho lugc dd quan hé Q(MSCD,MSSV,CD,HG) va tip phu thudc F nhu sau:

F = {MSCD — CD;
CD — MSCD;
CD,MSSV — HG;
MSCD,HG — MSSV;
CD,HG — MSSV;

MSCD,MSSV —> HG}
Hiy tim phd t8i thi€u cia F

két qua:
Fee = {MSCD — CD;
CD — MSCD;

CD,HG — MSSV;
MSCD,MSSV — HG}

III KHOA CUA LUQOC PO QUAN HE (Key)

1 Dinh Nghia
Q(A1,Az2,..,An)la luge dd quan hé.
Q" 1a tap thudc tinh cda Q.
F 1a tdp phu thudc ham trén Q.
K 1a tAp con cia Q".
Néi rdang K la mot khéa ciia Q néu:
1. K = Q*va
2. Khéng ton tai K* < Ksaocho K= Q*
Tap thudc tinh S dudc goi 1a siéu khéanéu S o K
Thuoc tinh A dudc goi 1a thudc tinh khéa néu AcK véi K 1a khéa bat ky clia Q. Nguoc lai A dude goi
1a thugc tinh khong khoa.

Mot luge dd quan hé c6 thé c6 nhiéu khéa va tap thudc tinh khong khéa ciing c6 thé bing rdng.
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(Khi thi€t k€ mot hé thong thong tin, thi viéc 1ap lugc dd co s dit liéu dat d€n mot tiéu chudn nio
d6 1a mot viéc 1am quan trong. Viéc xdc dinh chudn cho mot luge @4 quan hé c6 lién quan mat thit
v@i thuat todn tim khéa).
Thudt todn tim mt khéa ciia mét luge dé quan hé Q
Bugc 1: gin K = Q°
Buiédc 2: A la mét thupc tinh cia K, dit K> = K — A. NeuK>*= Q" thi gan K = K" thuc
hién lai buoc 2
N&u muon tim cdc khéa khic (n€u c6) clia luge dd quan hé, ta c6 thé thay d6i thi tw loai bd céc
phin tif cia K.
Vidu7:
Q(A,B,C,D,E,G,H, )F={AC— B;Bl > ACD;ABC—D;H—I;ACE—-»BCG;CG—H>AE}
Tim K

LAn lugt loai cdc thudc tinh trong K theo thif ty sau:
A, B, D, E, 1

Ta dugc mot khéa 1a clia lude @6 quan hé 1a {C,G,H}
(Luu y 12 thuat todn nay chi nén st dung trong trudng hop chi cin tim mot khéa).

2 Thuéit todn tim tit ca khéa

i  Thuit todn co ban

Budc 1: X4c dinh tat cd cdc tAp con khdc rdng ctia Q*. K&t qud tim dudc gid st 1a cdc tip
thudc tinh X1, X2, .., in_l
Budc 2: Tim bao dong cta cac Xj
Budc 3: Siéu khéa 1a cdc Xj c¢6 bao dong ding bing Q". Gia st ta dd c6 cdc sifukhéala S =
{S1,S2,..,Sn}
BuGc 4: Xay dyng tp chia tit cd cdc khéa cla Q tir tdp S bang cach xét moi S;, S con cla
S (i #j), n€u S; < S; thi ta loai S; (i,j=1..n), k€t qua con lai ctia S chinh 1a tap tat cd
cdc khéa can tim.
Vi du 8: Tim tit cd cdc khéa cla luge dd quan hé va tip phu thudc ham nhu sau:
Q(C,S,2); F = {f1:CS —» Z; T:Z - C}

Xi X’ |Siéukhéa |khéa
C C

S S

CS |[CSz |cCs CS
Z ZC

cz |[cz

Sz [szC |sz Sz
CSZ [CSz |Csz

Vay lugc dd quan hé Q ¢6 hai khéa la: {C,S} va {S,Z}

Thudt to4n trén thi dé hi€u, dé& cai dit, tuy nhién néu vdi n khd 16n thi phép duyét d€ tim ra tip tat
cd cdc tip con cda tip Q' 1a khong hiéu qua. Do vay cin thu hep khdng gian duyét. Chiing ta sé&
nghién cttu thuit todn cii tién theo huéng gidm s6 thudc tinh clia tip cAn duyét ta't cd cdc tip con.

ii Thuit toan cai tién

Trudc khi di vao thudt todn cdi ti€n, ta cAn quan tim mot s6 khdi niém sau:
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+ Tap thudc tinh ngudn (TN) chita tit ci cdc thudc tinh c6 xuat hién & v€ trdi va khong xuit
hién & v€& phdi clia cdc phu thudc ham va cdc thudc tinh khong xuat hién & cd vé trdi 1an vé&

phai ctia cdc phu thudc ham.

+ Tap thudc tinh dich (TD) chia tat cd cdc thudc tinh c¢6 xuit hién & v€ phai va khong xuit
hién & v€ trdi cda cdc phu thudc ham.
+ Tap thudc tinh trung gian (TG) chita tit ci cdc thudc tinh xut hién & cd vé€ trdi 1An v€ phai

ctia cdc phu thudc ham.

Hé qud: NeuK la khéaciaQthiTN < KvaTD N K = &

Ching minh TN < K

Theo hé qua 2 ctia thuat todn tim bao dong ta c6 K¥ < KUTDUTG
Ta ching minhA € TN = A € K. Thatvay:
NéuA ¢ K = K' ¢ KUTDUTG < Q"-A = Kkhong la khéa = mau thuin

ChingminhTD " K = &

Gid stt ¢6 thudc tinh A € TD N Kta sé din dén diéu mau thudn. That vay:
Theo hé qud 1 cia thuat todn tim bao dong thi K" = (K-A)" U A
A e TD = c6 X la vé& trdi cia mot phu thudc ham trong F saochoX — A(1) vaA ¢ X = X
C K =(K-A)" UAVIA ¢ X = X ¢ (K-A)*' = (K-A) > X (2)

(1) va (2) cho (K-A) — A = Ac(K-A)* = (K-A)" U A =

mau thudn véi diéu K 1a khoa.

Duya vao hé qué trén ta c6 thuat todn tim tat cd khoa sau:
Dif liéu vao: Ludc d6 quan hé Q va tip phu thuéc ham F

Dit liéu ra: T4t cd cdc khéa clia quan hé

Thudt todn tim tdt cd khéa ciia mot lugc do quan hé
Budc 1:  tao tdp thujc tinh nguon TN, td@p thujc tinh trung gian TG
Budc 2:  if TG = & then luoc do quan hé chi cé mit khéa K

K =TN

két thiic
Nguoc lai

Qua buoc 3

Budc 3:  tim tdt cd cdc tdp con X; cia tdp trung gian TG

Budc 4:  tim cdc siéu khéa S;i bang cich VX

if (TN U Xi)* = Q" then
Si = TN U X

Budc 5:  tim khoa bang cdch loai bé cdc siéu khéa khong toi tiéu

VS,'} Sj eS

if S; ¢ Sjthen Loai S; ra khoi Tdp siéu khéa S

S con lai chinh la tdp khéa cdn tim.

Vidu 9: Gidilai bai tdp vidu 8

Ap dung thuat todn cai ti€n ta c6 151 gidi nhu sau:

TN = {S}; TG = {C,Z}
Goi Xj la cdc tdp con cta tap TG:

(K-A)* = K" = (K-A)*

Xi (TN U Xj)

(TNU X)*

Siéu khéa

khoa

o S

S
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C [sC Q sC sC
Z |sz QF Sz Sz
CZ |scz Q° scz

K&t qua quan hé trén c6 hai khéa la : {S,C} va {S,Z}

IV BAITAP

1/ Chitng minh céc tinh chit sau:

a) Tinhcongddydi X — YvaZ —» W = XZ — YW

b) TinhtichliyX — YvaY - ZW = X — YZW

2/ Cho G={AB—C,A—B,B—>C,A—>C}. F={AB—C,A—B,B—>C} c6 tuong dudng vSi G khdng?

3/ Cho lugc dd CSDL

Kehoach(NGAY,G10,PHONG,MONHOC,GIAOVIEN)
F={NGAY,GIO,PHONG — MONHOC

MONHOC , NGAY —> GIAOVIEN
NGAY,GI0,PHONG —> GIAOVIEN
MONHOC — GIAOVIEN}

a) Tinh {NGAY,GI10,PHONG}";

b) Tim phi t3i thiéu clia F

c) Tim tat ca cdc khéa ctia Kehoach

4/ Cho luge dd6 CSDL

{MONHOC}*

Q(TENTAU, LOAITAU,MACHUYEN, LUONGHANG , BENCANG , NGAY)

F={TENTAU
MACHUYEN

b) Tim tit cd cdc khéa clia Q

5/Q(A,B,C,D,E,G)

Cho F={AB—C;C—A;BC—»D;ACD—B;D—EG;BE—~>C;CG—»BD;CE — AG}

X={B,D}, X'=?
Y={C,G}, Y'=?

6/ cho lugc dd quan hé Q va tip phu thudc ham F
a) F={AB—E;AG—1;BE—>I;E—>G;Gl— H} ching minhring AB — GH.

— LOAITAU
— TENTAU, LUONGHANG

TENTAU,NGAY — BENCANG, MACHUYEN}
a) Hay tim tap phd t&i thi€u cia F

b) F={AB—C;B—D;CD—E;CE—GH;G—>A}ching minhring AB — E; AB — G

7/ Cho quan hé r

A B C D
X u X Y
y X Y4 X
Z Yy y Yy
y z w z

Trong cac phu thuéc ham sau day, PTH nao khong thda
A->B;A->C;B—->A; C—>D;D—->C;D-—>A

8/ Hay tim tit cd cdc khéa cho ludc d6 quan hé sau:
Q(BROKER,OFFICE,STOCK,QUANTITY, INVESTOR,DIVIDENT)
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F={STOCK — DIVIDENT
INVESTOR — BROKER
INVESTOR,STOCK — QUANTITY
BROKER — OFFICE }

9/ Xét ludc dd quan hé va tip phu thuoc dir liéu:
Q(C,T,H,R,S,G)
f={ fi: Co> T; f2: HR> C;
fs: CS—> G; fs: HS—> R}
Tim phd t8i thi€u ctia F

10/ Q(A,B,C,D,E,H)

F={A - E; C — D; E — DH}

Chitng minh K={A,B,C} 1a khéa duy nhit ctia Q
11/Q(A,B,C,D)

F={AB—C; D—B: C—ABD}

Hiy tim tAt cd cdc khéa clia Q
12/ Q(A,B,C,D,E,G)

F={AB—>C;C— A;BC—D;ACD—B;D—EG;BE—~C;CG—»BD;CE—>G}

Hiy tim tit cd cdc khéa clia Q.
13/ X4c dinh phti t3i thiéu clia tip phu thudc ham sau:
a) Q(A,B,C,D,E,G),

f3:

HT— R;

F={AB—C;C—A;BC—D;ACD—B;D—>EG;BE—C;CG—BD;CE—>AG}

b) Q(A,B,C)

F={A—>B,A—>C,B—>A,C—>A,B->C}
14/ X4c dinh phti t5i thiéu clia cac tAp phu thudc ham sau:

a) Q1(ABCDEGH)
Fi={A—> H,AB—>C,BC—D;G—B}

b) Q.(ABCSXYZ)
Fo={S—>A;AX—>B;S—>B;BY>C;CZ>X}

¢) Qs(ABCDEGHIJ)

F3={BG—>D;G—>J;Al->C;CE—>H;BD>G;JH—>A; D->I }

d) Q4(ABCDEGHI1J)
Fs={BH—>1;GC—>A; 1->J;AE->G;D—>B;1->H}

----000----
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Chuong 6 .

1

CHUAN HOA €O SO DU LIEU

DANG CHUAN CUA LUOC PO QUAN HE (normal forms for relation schemes)
Trong thuc t&, mdt tng dung cu thé c6 thé dudc thi€t k& thanh nhiéu lugc dd cd s& dit liéu khéic
nhau, va tit nhién chi't lugng thi€t k& clia cdc lugc 6 CSDL nay ciing khiac nhau. Chat lugng thiét
k& ctia mot luge @6 CSDL c6 thé dugc ddnh gid dya trén nhiéu tiéu chuin trong dé sy trung lip
thong tin va chi phi ki€m tra cdc rang budc toan ven 13 hai tiéu chudn quan trong.
Sau diy 1a mot s6 tiéu chuidn dé ddnh gid do tot/xau ctia mot lude d6 quan hé. Trude tién ta tim
hi€u mot s& khdi niém lién quan:

1 Pinh nghia cic dang chuin

i  Dang Chuin Mét (First Normal Form)
Mot luge do quan hé Q & dang chudn 1 néu toan by cdc thuc tinh ciia moi bo déu mang gid tri don.
Vidu 1: Xét quan hé

MASV | HOVATEN KHOA TENMONHOC DIEMTHI

99023 NGUYENTHITHU CONG NGHE THONG TIN | KY THUAT LAP TRINH 6
TOAN ROI RAC 8
CO SO DU LIEU 4

99030 LE VAN THANH DIEN TU VI XULY 4

Quan hé nay khong dat chuin 1 vi cic thudc tinh TENMONHOC, DIEMTHI ctia bd thit nhit khong
mang gid tri don (ching han sinh vién NGUYEN THI THU c6 thudc tinh TENMONHOC 13 KY THUAT
LAP TRINH, TOAN ROl RAC, CO SO DU LIEU).

Ta hoan toan c6 thé dua quan hé trén vé dang chuin 1 nhu sau:

MASV | HOVATEN KHOA TENMONHOC DIEMTHI
99023 NGUYENTHITHU CONG NGHE THONG TIN | KY THUAT LAP TRINH 6
99023 NGUYENTHITHU CONG NGHE THONG TIN | TOAN ROI RAC 8
99023 NGUYENTHITHU CONG NGHE THONG TIN | CO SO DU LIEU 4
99030 LE VAN THANH DIEN TU VIXULY 4

Chd y rang khi xét cdc dang chuin, n€u ta khong néi gi thém, ta hi€u dang chuin dang xét it nha't 1a
dat dang chuén 1.

ii Dang Chuin 2 (Second Normal Form)
Mot luge do quan hé Q & dang chudn 2 néu Q dat chudn 1 va moi thujc tinh khong khéa ciia Q
déu phu thupc ddy dii vao khéa.

Thudt todn kiém tra dang chudn 2

Vao: luge do quan hé Q, tap phu thudc ham F

Ra: khdng dinh Q dat chudn 2 hay khong dat chudn 2.

Buiéc 1: Tim tdt cd khéa ciia Q

Budc 2: Vi méi khéa K, tim bao déng ciia tdt ca tdp con thit su S ciia K.

Budc 3: Néu cé bao déng S* chita thudc tinh khong khéa thi Q khong dat chudn 2
Ngugc lai thi Q dat chudn 2
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Vi du 2: Cho luge d6 quan hé Q(A,B,C,D) va tap phu thudc ham
F={AB—C; B—D; BC—A}. Héi Q c6 dat chuin 2 khong?
Gidi:
TN={B}, TG={AC}

Xi (TN U X3) (TNU Xi)* | Siéukhéa khéa
o B BD

A AB ABCD AB AB
C BC ABCD BC BC
AC ABC ABCD ABC

Khéa 1a K;=AB va K,=BC. Ta thdy BcKj, B—»D,D 1a thudc tinh khong kh6a= thudc tinh khdng
khéa khong phu thudc day dd vao khéa = Q khong dat chuin 2.

Vi du 3: Quan hé sau dat chuén 2.
Q(G,M,V,N,H,P) F={G>M; G->N; G->H; G>P; M->V; NHP->M}
Giai:

TN={G} TG={M,N,H,P}

Xi (TN U Xi) (TNU X;)* | Siéu khéa khéa
0 G Q* G G
M GM o GM

N GN Q° GN

MN GMN Q° GMN

H GH Q* GH

MH GMH Q* GMH

NH GNH Q° GNH

MNH GMNH Q° GMNH

P GP Q° GP

MP GMP Q* GMP

NP GNP Q° GNP

MNP GMNP Q* GMNP

HP GHP Q* GHP

MHP GMHP Q° GMHP

NHP GNHP Q° GNHP

MNHP GMNHP Q° GMNHP

Lugc dd quan hé Q chi c6 mot khéa va khéa chi c6 mot thudc tinh nén moi thudc tinh déu
phu thudc ddy di vao khéa = Q dat chuin 2
Hé qua:
e N&u Q dat chudn 1 va tip thudc tinh khong khéa clia Q biing rdng thi Q dat chuin 2
e N&utitca khéa clia quan hé chi gdm mot thudc tinh thi quan hé dé it nhat dat chuén 2.
Vidu4:Q(A,B,C,D,E,H) F={A — E; C — D; E — DH}

Gidi:
TN={ACB} TG={E}
Xi (TN U X;) (TNU Xi)* | Siéu khéa khéa
) ACB ABCDEH ACB ACB
E ACBE ABCDEH ACBE
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= khéa ctia Q12 K = {ABC}.CcK, C—D, D la thudc tinh khong khéa=> D phu thudc khdng day du
vao khéa nén Q khong dat chuin 2.
iii Dang Chuin 3 (Third Normal Form)
Thudc tinh phu thudc bic ciu
Q 12 luge db quan hé, X, Y 1a hai tap con ctia Q*, A 1d mdt thudc tinh.
Néi ring A phu thudc bic cau vio X néu ci ba diéu sau thda:
+ X =>YVY,Y > A
+ Y-»5X
+ A ¢ XY
Dinh nghia 1:
Lugc do quan hé Q & dang chudn 3 néu moi phu thupc ham X — A e F'véi A & Xdéu co:
e Hodc X la siéu khoa
e Hodc A la thudc tinh khoa

Dinh nghia 2:
Lugc do quan hé Q & dang chudn 3 néu moi thujc tinh khong khéa ciia Q déu khéong phu thujc
bdc cdu vao mot khéa badt ky ciia Q

Hai dinh nghia trén 13 tuong duong, tuy nhién viéc cai dit thuit todn ki€m tra dang chuin 3 theo
dinh nghia 1 thi hiéu qua hon nhiéu vi khdng phai ki€m tra tinh phu thudc bic ciu.
Ta ching minh hai dinh nghia tuong dudng bing cach:
Tu dinh nghia 1 = khdng c¢6 phu thudc bic cAu vio mdt khéa bat ky clia Q. That vay:
Gid st c6 phu thudc bic cau vao khéanghiala c6 K — Y,Y — A,Y-2K vaA ¢ KY. Y > A
12 mot phu thudc ham nén theo dinh nghia 1 ¢6 hai trudng hgp xay ra cho Y:
+ Y la siéu khéa = YK diéu ndy mau thuin véi Y-5K.
+ Y khong 1a siéu khéa = A la thudc tinh khéa = di€u nay trdi v6i gid thi€t A ¢ KY
Tir dinh nghia 2 = néu X>AecF" vdi AgX thi X 12 siéu khéa hodc A1 thudc tinh khéa
Néu X—>AeF" v6i AgX c6 X khong 1a siéu khéa va A khong 1a thudc tinh khéa thi din d€n mot s6
diéu sau:
A khong 1a thudc tinh khéa = A ¢ K
Xkhong la si€u khéa = X-2AK
Tém laitacé K—>X, XA, X2AKva A ¢ KX =
A phu thudc bic ciu vao K diéu nay mau thudn vé6i dinh nghia 2.

Hé qud 1:  N&u Q dat chuin 3 thi Q dat chuin 2

Hé qua 2: Né&u Q khong c6 thudc tinh khong khéa thi Q dat chuin 3.

Chdéng minh:

Hé qué 1: Gid st Q dat dang chudn 3 va c6 thudc tinh khong khéa A khong phu thudc ham day di
vao khéa K = K”c K sao cho K”>—>A nhu vay ta c6 KK ,K>>A, K> 5K A ¢ KK’= Q ¢é
phu thudc bic cau.

Hé qud 2: moi phu thudc ham trong Q déu c6 v& phdi la thudc tinh khéa = Q datdang chudn 3
Dinh ly:

0 la lugc do quan hé

F la tdp cdc phu thudc ham c6 vé phdi mét thujc tinh.
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O dat chudn 3 néu va chi néu moi phu thupc ham X—A eF véi AeX déu cé
e Hodc X la siéu khoa
e Hodc A la thudc tinh khoa

Chdng minh:
Q dat dang chuin 3 theo dinh nghia ta suy ra moi phu thuéc haim X—AecF v6i AgX c¢6 X 1a siéu
khéa hodc A la thudc tinh khéa.
Ngugc lai ta phdi chitng minh n€u moi phu thudc ham X—AecF v6i AgX c6 X 1a siéu khéa hoic A
la thudc tinh khéa thi moi phu thudc ham X—>AeF" v6i AgX ciing ¢c6 X 1a siéu khéa hoic A la
thudc tinh khoa
Gid st ¢6 phu thudéc ham X—AecF" v6i A¢X sao cho X khong 1a siéu khéa va A khong 1a thudc tinh
khéa s& din dén A € X* < X U {cdc thudc tinh khéa} di€u ndy mau thudn v6i A ¢ K. Trudc khi
chitng minh A € X* < X U {cdc thudc tinh khéa} ta c6 nhan xét sau:
X khong 12 siéu khéa = X' ciing khong 1a siéu khéa. Theo thuat todn tim bao déng, X* dugc hinh
thanh tir cdc X; = & mdi bude X;j cling khong 1a siéu khéa.
BuGc cdsd: Xo = X = Xo < X U {cdc thudc tinh khéa}
Budc qui nap: gid st c¢6 Xj-1 < X U {cdc thudc tinh khéa}. Bao déng X; dugc hinh thanh do c6
fj = Xj e d Yj dé Xi-l D) Xj va Xi = Xi—l v Yj = fj = Xj 4 Yj l1a phu thuC)C ham co6 Xj
khong 1a siéu khéa = F; = X; — Yj la phu thudc ham cé Yj 1a thudc tinh khéa = X; = Xj_1 U
Yj < X U {cdc thudc tinh khéa}
Qua chitng minh trén = AeX' < X U {céc thudc tinh kh6a}= Ae Xu{céc thudc tinh khéa}
= Ae{cdc thudc tinh kh6a} di€u nay nghich 1y véi diéu A ¢ K.

Thudt todn kiém tra dang chudn 3

Vao: luge do quan hé Q, tap phu thudc ham F

Ra: khdng dinh Q dat chudn 3 hay khong dat chudn 3.

Buiéc 1: Tim tét ca khéa ciia Q

Buie 2: Tit F tao tdp phu thujc ham tuong duong F 1, c6 vé phdi mot thujc tinh.

Buiéc 3: Néu moi phu thuc ham X — A € Fiee véi AgX déu cé X la siéu khoéa hodc A la

thudc tinh khod thi Q dat chudn 3 nguoc lai Q khong dat chudn 3

Vi du 5: Cho lugc d6 quan hé Q(A,B,C,D) F={AB—>C; D—B; C—ABD}.HJdi Q c6 dat chuin 3

khong?

Gidi:

TN=g TG={ABCD}
Xi (TN U Xi) (TNU Xi)* | Siéu khéa khéa
) ¢ )
A A A
B B B
AB AB ABCD AB AB
C C ABCD C C
AC AC ABCD AC
BC BC ABCD BC
ABC ABC ABCD ABC
D D BD
AD AD ABCD AD AD
BD BD BD
ABD ABD ABCD ABD
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CD CD ABCD CD
ACD ACD ABCD ACD
BCD BCD ABCD BCD
ABCD ABCD ABCD ABCD

Ki = {AB}; Ko = {AD}; Ks={C} Ila cic khéa = moi phu thuéc him X—AeF déu c6 A 1a
thudc tinh khéa. Vay Q dat chuin 3

Vi du 6: Quan hé sau dat chuidn 3. Q(N,G,P,M) F = {NGP—M,M—P}
iv  Dang Chuin BC (Boyce-Codd Normal Form)

Mjt quan hé Q & dang chudn BC néu moi phu thupc ham X—>A € F'véi AgX déu cé X la siéu
khoa.

Hé qué 1: N&u Q dat chuin BC thi Q dat chuin 3 (hién nhién do dinh nghia)

Hé qud 2: Mdi luge @b c6 hai thudc tinh déu dat chudn BC (xét phu thudc ham c6 thé c6 clia Q)
Dinh ly:

0 la lugc do quan hé

F la t@p cdc phu thujc ham cé vé phdi mot thujc tinh.

Q dat chudn BC néu va chi néu moi phu thujc ham X—-A eF véi AgX déu cé X la siéu khéa

Chiéng minh:

Q dat dang chudn BC theo dinh nghia ta suy ra moi phu thuéc haim X—>AeF véi AgX c6 X 1a siéu
khoéa.

Ngugc lai ta phdi chitng minh n€u moi phu thudc ham X—>AeF v6i AgX c¢6 X 1a siéu khéa thi moi
phu thudc ham Z—>BeF" v4i B¢Z ciing ¢c6 Z 1a siéu khéa. That vy, do Z—>B khong 1a phu thudc
ham hi€n nhién nén theo thuit todn tim bao déng phdi c6 X—>AeF sao cho ZoX (X 1a siéu khéa)=
Z 1a siéu khoa.

Thudt todn kiém tra dang chudn BC
Vao: luge do quan hé Q, tdp phu thudc ham F
Ra: khdng dinh Q dat chudn BC hay khong dat chudn BC.
Buiéc 1: Tim tdt cd khéa ciia Q
Buiéc 2: Tit F tao tdp phu thudc ham tuong duong F 1, c6 v€ phdi mot thudc tinh
Budc 3: Néu moi phu thuéc ham X - A € Fi; véi AgX déu c6 X la siéu khéa thi Q dat
chudn BC nguoc lai Q khéong dat chudn BC
Vidu 7: Q(A,B,C,D,E, 1) F={ACD—EBI ;CE—AD}. Héi Q c6 dat chuin BC khong?
Gidi: TN={C} TG={ADE}

Xi (TN U Xi) (TNU Xi)* | Siéu khéa khéa
O C C

A AC AC

D CD CD

AD ACD ABCDEI ACD ACD
E CE ABCDEI CE CE
AE ACE ABCDEI ACE

DE CDE ABCDEI CDE

ADE ACDE ABCDEI ACDE
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F = F1«c={ACD—E,ACD—B,ACD—~>I1,CE—>A,CE—>D}

Moi phu thudc ham ciia F1ee déu c6 vE trai 1a siéu khéa = Q dat dang chuidn BC
Vi du 8: Q(SV,MH,THAY)F = {SV,MH — THAY;THAY — MH}

Quan hé trén dat chuin 3 nhung khong dat chuin BC..

Vidu9:

Chﬁng han cho Q(A,B,C,D) vaF={AB - C; D » B; C —» ABD}

thi Q 1a 3NF nhung khdng 1a BCNF

NéuF={B —» D,A — C,C — ABD}Ia 2 NF nhung khong l1a 3 NF

Thudt todn kiém tra dang chudn ctia mét luge do quan hé.

Vao: luge do quan hé Q, tap phu thudc ham F

Ra: khing dinh Q dat chudn gi?

Budc 1: Tim tdt cd khéa ciia Q

Budc 2: Kiém tra chudn BC néu diing thi Q dat chudn BC, két thiic thudt todn
nguoc lai qua budc 3

Budc 3: Kiém tra chudn 3 néu diing thi Q dat chudn 3, két thiic thudt todn
ngugc lai qua budc 4

Budc 4: Kiém tra chudn 2 néu diing thi Q dat chudn 2, két thiic thudt todn.
nguoc lai Q dat chudn 1

Dinh nghia: Dang chudn ciia mét luge do co sé dit liu la dang chudn thdp nhdt trong cdc dang
chudn cia cdc luge do quan hé con.

I PHEP TACH KET NOI BAO TOAN

1 Phép tiach k&t ndi bao toan thong tin (lossless-join decomposition)
Cho lugc dd quan hé Q(TENNCC,DIACHI ,SANPHAM,DONGIA) c6 quan hé tudng tngla r
bit ry 13 quan hé c6 dugc bing cich chi€u r 1én Q; (TENNCC, SANPHAM,DONGIA),
Dit ry 1a quan hé c6 dugc bing cdch chi€u r 1én Q2(TENNCC,DIACHI)
bit r’la quan hé cé dugc bing cach két ty nhién gitta r; va ro qua TENNCC.

ching han:
r
TENNCC | DIACHI SANPHAM | DONGIA
Hung 12 Nguyén Kiém | Gach 6ng 200
Hung 12 Nguyén Kiém | Gach thé 250
Hung 40 Nguyén Oanh | Gach 6ng 200
r.= r.Q’ ro=r.Q
TENNCC | DIACHI TENNCC | SANPHAM | DONGIA
Hung 12 Nguyén Kiém | | Hung Gach dng 200
Hung 40 Nguyén Oanh | | Hung Gach thé 250
TENNCC
r’ = ri|><|r;
TENNCC | DIACHI SANPHAM | DONGIA
Hung 12 Nguyén Kiém | Gach 6ng 200
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Hung 12 Nguyén Kiém | Gach thé 250
Hung 40 Nguyén Oanh | Gach 6ng 200
Hung 40 Nguyén Oanh | Gach thé 250

Kétqudla r # r>hayr # r.Q.|><|r.Q..
V6i két qud trén, ta néi phép tdch p(Q1,Q2) tdch Q thanh Qy, Q2 1a tdch-ké&t ndi (phan rd) mAt mat
thong tin.
Néur = r.Qi|><|r-.Qz ta néi phép tich p(Q1,Q2) Ia tich-két n6i khong mat m4t thong tin
(tdch k&€t ndi bdo toan thdng tin hay phin rd bdo toan thdng tin).
Viy véi diéu kién nao thi phép tach trd thanh tdch-k&t ndi khong mat mat thong tin?
i  Dinh nghia phép tiach Q thanh 2 lugc d6 con
Q 12 luge db quan hé, Q1, Q2 hai luge db con cé:
Q1'm Q2" = X
Q1'u Q" = Q°
N6i ring luge d6 quan hé Q dudc tdch thanh hai lugc dd con Q1, Q2 theo phép tich p(Q1,Q2) Ia
phép tach k&t ndi khong mat (hay phép tich bdo toan thong tin) né€u véi r 12 quan hé bat ky cta Q
ta co:

r=r.Qpdr.Q
Titc 1a r dudc tao nén tir phép két ndi tw nhién cla cdc hinh chi€u ctia né trén cdc Q1,Q>
ii  Tinh chat
Néu Q la mét luge do quan hé, Q1,Q- la hai lugc do quan hé con cé
Q" N Q" =X

Ql+ u Q2+ - Q+
X = Q2+
. X
Thi r = r.Qu><r.Q

Chiéng minh:
X
ter=1tecr.Qpqr.Q
T € r= It1er; t1 = t-Q]_ dtzer, t = t.Qz t. X = . X = t.X

X
= t e r.Q1|><|r.Q2 (Theo dinh nghia)

t e r-Ql|>X<|r-Q2 >ter

t € r.Q1|>X<|r.Q2 = Eltlerl t]_ = t-Q]_ (1)
ma t; € ri=r.Q; nén theo dinh nghia phép chi€u talaicé It”er t; = t”.Q; (2)
Dva@2) = P.01=t.Q >t X =1t X = 1t7.Q0:=1t.02(doX — Q)
>t =t=ter
Vi du 10: cho Q(SAIP), Q; =(SA), Q2 =(SIP) F={S—A,SI1—P}. Héi viéc tich Q thanh Q; va
Q2 c6 gAy ra mat mét thong tin khong?
Ap dung tinh cha' trén, ta c6

Q1+ m Q2+ =S
Q1+ |\ Q2+ = SAIP = Q+
S > SA = Q1+
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N
Theo tinh chit trén, v4i moi quan hé r clda Q ta ludn cé6 r = r-Q1|><| r.Qz. Suy ra phép tich
trén 12 phép tach k&t ndi bdo toan thong tin.

iii Phép tach Q thanh n luge dd con

N
N

N

Q 1a mot luge @6 quan hé, F 1a tap phu thudc ham. Q dudc tich thanh cic lude d6 con Qs, Q2, Qz...,Qn
theo tirng budc ma & mdi budc mot luge dd duge tdch thanh hai lude dd con va thda min diéu kién
clia tinh chat bdo toan thong tin thi v6i r 12 quan hé bat ky cda Q ta ludn cé:
r=r.Q><[r.Q><|r.Qs..... I><Ir.Qn

Chdng minh:

Ta ching minh bing phudng phap qui nap.

Gbusc i = 1thir = r.Qi|><]r.Qunding theo dinh Iy bio toan thong tin

Gia st bi€u thic trén ding d budc i = K nghia Ia ta c6:

r=r.Q><|r.Q><|r.Qs..... I><Ir.Qc I><|r.Qun (1)

ta phdi chitng minh r = r.Qi1|><]r.Q2|><]r-Qsz- .. .. |><Ir-Qul><Ir-Qerl><]r-Qketm
V6i Qun dude tdch thanh hai lugc dd con Qus1 va Qgs1n theo ding diéu kién clia tinh chit bio toan
thong tin nghia néu s 12 quan hé clia Qunthi s = S.Qu+1|><|S-Qxs+1m =

r.Qun = (r-Qun) -Qu+er I><] (r.Qm) -Qxs+in = r.Quer|><]r.Qrsimn =

r=r.Q><|r.Q|><Jr.Qs..... |><]r-Q«]><]r-Qke1]><]r-Quetm
iv  Thuat todn ki€m tra phép tich k&t ndi bao toan thong tin
(a)Thuit toan

Dif liéu vao: luge dd quan hé Q(A1,Az,..Ay), tap phu thudc ham F, phép tich p=(Q1,0Q2,..,Qx).
Dit liéu ra: k&t luan phép tich p c6 phaila phép tdch bdo toan thdng tin ?

1. Thiét lgp bang véi k+1 dong, n+1 cot . Cot j ting véi thujc tinh Ay (J=1- . .n), hang i ting véi
lugc do quan h¢ Qs (1=1..K). Tai vi tri hang i, cjt j ta dién ky hi¢u Aj néu Aj € Qi, néu khong
ta dat ky hiéu b, vao vi tri dé. (véi t ddu tién bang 1) va sau dé ting t lén mét don vi.

2. Xét ldn lugt cdc phu thujc ham trong F, dp dung cho bang viia méi thanh lgp & trén. Gid si xét
(X = Y) € F chiing ta tim nhiing hang giong nhau & tét cd cdc thudc tinh ciua X, néu thdy
nhiing hang nhu vdy ta sé lam cho cdc ky hi¢u ciia hai hang nay bang nhau & tdt cd cdc thujc
tinh ctia Y. Khi lam cho 2 ky hi¢u nay bang nhau, néu mét trong hai ky hi¢u la a; thi cho ky
hi¢u kia tré thanh a; néu hai ky hi¢u la by hodc b thi cé thé cho chiing tré thanh b, hodc b, (véi
t = min (k,1)). Budc nay duoc tiép tuc cho cdc phu thupc ham con lai ciia F cho dén khi khong
con dp dung duoc niia.

3. Xét bing két qua, néu thdy trong bang nay c6 mot hang chiia toan a; (i=1..n) thi két lugn do la
phép két néi bdo toan thong tin, nguoc lai la phép két néi mat mdt thong tin.
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Chi y: mot di€u quan trong cAn phdi nhé 1a khi cho hai ky hiéu bing nhau thi phdi cho biing nhau §
tAt ca cdc xuat hién cda ching trong bing chit khong phai chi cho bing nhau § nhitng ky hiéu trong
pham vi cdc phu thuoc X — Y € F.

Vidu 11: V6i Q(ABCDE)
Q1 = (AD),Q2 =(AB), Qs =(BE), Q4 =(CDE), Qs =(AE)
F = {A—>C,B—>C,A—>D,DE—C,CE—>A}
Kié€m tra tinh bdo toan thong tin cia phép phan ra Q thanh Q;,Q2,Q3,Q4,0Qs.

Bugcl: Q1 a2 az a4 as Bugc?2: Piénbi,bs,bs, ...

A/ B C D E A B C D E
Q]_ (AD) a ay Q]_ (AD) a; b]_ bz g b3
Q2(AB) a; ap Q2(AB) a1 a, bs bs bg
Q3 (BE) ao as Q3 (BE) b~ aos b8 bg as
Q4(CDE) as as as Q4(CDE) bio byn as as as
Qs(AE) & as Qs(AE) a1 bi; biz by as
Stra bang gid tri @& n6 théa A—C Stra bang gid tri @& n6 théa B—C
Stra b4, b13 thanh by Stra bg thanh b,

A B C D E A B C D E
Qu(AD) a; bi by as  bs Qi(AD) a1 by by a4 bs
Q2(AB) a; ax by bs bg Q2(AB) a1 az bz Dbs be
Qx(BE) by ax bg by as Qs(BE) by ax bz by as
Q4(CDE) | bio | b11 | @3 | a4 | as Q4(CDE) | big | b11 | as | a4 | as
Qs(AE) a; bix by bis as Qs(AE) a3 by, by bu as
Stra bang gid tri @& n6 théa A—D Stra bang gid tri @€ n6 théa DE—C
Stra bs, b14 thanh a4 stta b, thanh az = sta tat ca b,

thanh as

A B C D E A B C D E
Q1 (AD) a; b]_ bg ag b3 Ql(AD) a; b]_ as as b3
Q2(AB) | a; | ax | by | a4 | bg Q(AB) | a1  ax asz | a4 | be
Q3 (BE) b~ aos b, bg as Qg(BE) b~ aos as bg as
Qs(CDE) bio b1 az as as Q4(CDE) big b1 az a4 as
Qs(AE) | a; by by a4  as Qs(AE) a1 b a3z a4  as
Stra bang gi4 tri &€ n6 théa CE—A Lan lugt xét lai cdc phu thudc ham
Stra b7, b1 thanh a; - trong F, n€u bang gi4 tri chua thda

phu thudc ham nao thi ti€p tuc lam
cho né thda.
Stra bang gi4 tri d€ n6 thda A—D

A B C D E A B C D E
Qu(AD) a; by asz as bs Qu(AD) a1 by az a4 bs
Qz (AB) a; az as a b6 Qg (AB) a; az as as b6
Q3 (BE) a; aos as bg as Q3 (BE) ai aos as aaq | As
Qs(CDE) a; b1 a3 as as Q4s(CDE) a1 b1 a3 a4 as
Qs(AE) a3 by, asz a4 as Qs(AE) a1 b az a4 as
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Dong thtt Qz(BE) ctua bang chtra toan gid tri &; (J=1..n) nén phép phdn ra trén 12 bdo toan
thong tin.

(b)Dinh Iy
Bdng két qud ciia thudt todn trén cho phép ta két lugn dugc tinh bdo toan hay khong bdo toan
thong tin cua phép tdch.
Ching minh:
Ta chiétng minh n€u bing k&t qué thuit todn khong c6 hang chi chita toan gid tri a thi phép tich
khong bao toan thong tin. That vay:
Ta x4y dung mdt quan hé r c6 cdc gid tri nhu bidng k&t qua clia thuit todn, cdc hang 13 cdc bd. Quan
hé r thda tap phu thudc F vi thuit todn di sira cdc gi tri cia r @€ né khdi vi pham cdc phu thudc

ham trong F = r 12 mot quan hé cda ludge d6 Q. Ta tdch quan hé r thanh cdc quan hé r; véi ry =
r.Q; va dung phép két ty nhién d€ két ching lai. N&u:

+ Ik QNQit = D Vi = ri]|><|]ra....|><]rk khong ton tai = phép tich khong bio toian
thong tin.

+ Vi,3k Qi'nQk" = Xik # @ ma mdi rj déu c6 mot bd t; chia toan a = cic t; noi dugc véi
nhau vi ¢6 cung gid tri trén Xjk = ¢ mot bé ter|><|rz....|><]rk cé toan gid tri a, bd
nay lai khéng cé trongr = r # ri|><|]rz....|><]rk = phép tich khdong bao toan thong
tin.

Ta chitng minh n&u bidng k&t qud thuit todn c6 hang chi chita toan gid tri a thi phép tdch bdo toan
thong tin. Ta chitng minh diéu nay qua 2 budc:

+ Budc 1: chitng minh néu ter= teri|><|ra....|><|]r« Suyrarcri|><|]ra....|><|]r«
Giad st t=(ai,---,an)e r . Tatich quan hé r thanh cdc rj = r.Q; véi t;j = t.Q;. C6 hai

truong hgp:
o Vi, 3kQi'mQk" = Xijk # @ = cdc t;j ndi dugc v4i nhau vi ¢6 cling gid tri trén Xjx = bd
teri|><|ra. ... |I><|rk=r < ri|><|ra. ... |><|r«
0 3IkQ'NQi* = @ Vi. Suyrabing ki€m tra bdo toan thdng tin § giai doan chua thda cic
phu thudc ham, c6 dang:

Al | A we- | A | Aksr | - -
Q1 ber | bk | b..
Q2 b..|...|...
Q(Ak,Ak+1,--) [b.. |[b..|b.. |ak |aks|---

V6i moi XcQ tx.X # t;.X v6i i#K nén khi 1am bing céc gi4 tri theo cdc phu thudc ham X—Y
thi cdc gid tri b & dong Qx khong thay ddi con cédc gid tri b & cdc cot Ak, Axsa,... khong d6i thanh a
dugc. Suy ra bdng két qud ctia thuat todn khong bao gid chita dong c6 toan gid tri a. VAy trudng hgp
Ik Q'MQi* = @ Vi khong x3y ra khi bing ki€m tra bdo toan thong tin c6 mot dong toan a.

+ Bu6c 2: chitng minh néu ter|><|rz....|><|r=ter.Suyra ri|><|rz....|><|rkcr.
Gid st t=(a1,---,an)e ri|><|ra2....|><|]rk theo dinh nghia suy ra V; 3Itjer; sao cho

t.Qi+ = t;- Nhung ri:r-Qi+ = dtj-<r sao cho t;- -Qi+:ti:t-Qi+ Vi . Trudng hgp x4u nhat
12 cdc ti-1a cdc dong khidc nhau. Trong trudng hop nay, ta c6 thé xem t;-1a dong Q; ciia bang
kiém tra bdo toan thong tin vdi cdc gia tri b xem nhu chua bi€t. Nhung cdc dong Q; phai thda cic
phu thudc ham trong F, phép lam bing cdc gia tri theo cdc phu thudc ham d3 din din xdc dinh
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dudc tit cd cdc gid tri b cia mot dong tj-nao do; 12 dong c6 toan gid tri a. VAy c6 mot i 7 d€ t;-=
t = ter =>r o r><|rz....I><]rn (2)
(HhvaR)= r = ri|><]ra....|><]rn- No6icachkhic phép tich bdo toan thong tin.

2 Phép tach bao toan phu thudéc him (decompositions that preserve dependencies)

i  Tap phu thujc ham F; cia Q;
Phan trén chi dé cAp van dé tich mot lude d6 quan hé Q(A1,Az,..Ay)thanh cic lugc dd con
Q1,Q2,..,Qx con khong dé ciap dén tip phu thudc him cda cidc lugc d6 con nay. Néu
Q(A1,A2,..Ap) 1a lude dd quan hé, F phu thuoc ham, p=(Q1,Q2,..,Qk)1a phép phan rd bio toan
thong tin, i 12 quan hé ctia Q; thi tinh ch4' sau thda:

+ rjchithdéa cic phu thujc ham XY eF" véi XYQi"

N6i cach khéc, tAp phu thudc ham cta Q; chinh 13 Fj c6 Fi*={X—>YeF"| XY=Q;*}. Ta c6 thé hiéu
F dugc phan ra thanh cic F1, - - . ,Fk
Chitng minh tinh chit trén:
Do r; dugc tich tir r ma r thda F* = r; thda cdc phu thudc ham X—YeF" v6i XYcQ;" . Theo dinh
nghia phu thudc ham, duong nhién r; khong théa cdc phu thudc ham X—>YeF" v6i XYzQ;'.
Ngoai ra rj khong thda bat ky mot phu thudc ham nao X—>YgF" . That vy néu c6 X—=Y nhu vay
thi r = ry|><|]ra....|><|rn ciing phdi thda X—>Y¢F". Piéu ndy miu thuin véi dinh nghia
cua tap F".

ii Dinh nghia:
Cho phanrd p =(Q1,Q2,..,Qk) cia mdt lugc dd quan hé&, va mdt tip phu thudc ham F. Hinh chi€u

ctia F trén mot tip cédc thudc tinh Q;* ky hiéu I (F) 12 tdp cdc phy thupcham X — Y e F'sao
cho XY < Z.

M (F)=Fi'={X - Y] X > Y € FF'vaXy c Qi}
Ta néi phan rd p bdo toan tAp phu thudc ham F néu

F=ulIhi(F) & FF= (U Mi(F)"véi i=1..k

Hé qud: F* o (U Ti(F)) véi i=1. .k

Nhan xét: tir hé qua trén ta suy ra: dé x4c dinh phép phanria p =(Q1,Q2,..,Qk) cé bdo toan phu
thudc ham hay khong, véi mdi phu thudc ham X—Y eF ta xdc dinh xem né ¢6 13 thanh vién cda tip
phu thuoc ham G = U TIgi (F) hay khong. Ta khong can xdc dinh chiéu ngugc lai.

Vi dul2: Cho ludge @ quan hé Q(A,B,C) va F={A—>B,B—C,C—>A}. Phép phan ri p=(Q1,Q>)
tdch Q thanh hai lugc dd quan hé Q1 (A,B) va Q2(B,C). Hiy tinh hinh chi€u cia F trén Q;" va
Q2" .Phép phin rd c6 bdo toan phu thudc ham F khong?

Gidi: vé& nguyén tic ta c6 thé gidi bai toan theo cac budc dudi diy

Budc 1: Ké tit ca tap con clia Q°

A B C
o A B C
AB AC
BC
ABC

Budc 2: Tinh bao d6ng cia cdc tAp con ctia Q"
of=g A'=ABC B* =ABC C' =ABC
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AB* =ABC AC" =ABC
BC* =ABC
ABC" =ABC
Buéc 3: Tinh F*
A—>B B—A C—oA AB—ABC AC—-B BC—HA
A—->AB B—>AB C—B AB—C AC—AB BC—AB
A—C B—C C-»>AB AB—»BC AC—-»BC BC—-AC
A—->AC B—>AC C—>AC AB—>ABC AC—-ABC BC—ABC
A—>BC [B—>BC | C—>BC
A—->ABC B—ABC C—ABC
Budc 4: Tinh HQ]_(F) » HQz(F)
My (F)= Fi" ={A—>B,A—>AB,B—A,B>AB}={A—B,B—A} (chi Iy pth c6 v& phai I tt)
Mg (F)= F;" ={B—»C,B—»BC,C—B,C—>BC}={B—>C,C—>B}(childy pth c6 v€ phai 1 tt)
Buéc 5:
G = Mu(F)u Me(F)={A—>B,A>AB,B—A,B>AB,B-C,B->BC,C—>B,C>BC}
F={A—>B,B—C,C—>A} c6 A>B, B—C déu la thanh vién clia G, con C>A c6 la thanh vién
cda G hay khong ta tinh Cg*. Cg'=ABC = C—A ciing la thanh vién ctia G. Vay phép phan ra trén
bao toan phu thuéc ham.

Bai todn trén c6 thé dugc gidi theo cdc budc don gidn sau cho tirng luge dd quan hé con:
Tinh cho Q;
Budc 1: Ké t4t cd tap con clia Q1"
A B
A B
AB

%)

Budc 2: Tinh bao d6ng cia cdc tAp con ctia Q1"
or*=ps A*=ABC B* =ABC

AB* =ABC
Budc 3: Tinh F1+:HQ1(F)
A—>B B—-A
A—-AB B—AB
Tinh cho Q>
Budc 4: Ké ti't cd tap con clia Qx"
B C
o B C
BC

Budc 5: Tinh bao d6ng cia cdc tAp con ctia Qo"
o=y B'=ABC C* =ABC

BC* =ABC
Budc 6: Tinh F2+:HQ2(F)
B»C C-B
B—BC C—BC

Budc 7:
G=Tlg1 (F) Il (F)={A—>B,A—>AB,B—A,B—>AB,B—~C,B—»BC,C—»B,C—»BC}
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F={A—B,B—C,C—>A} c6 A>B, B—>C déu la thanh vién ctia G con C—>A c6 Ia thanh vién clia
G hay khong ta tinh Cg". C¢'=ABC = C—A ciing la thanh vién cia G. VAy phép phan ra trén
bao toan phu thudc ham.

iii Y nghia ctia phan ri cé bao toan phu thuéc ham
Vi du 13: Cho ludc d6 quan hé Q(C,S,Z) va F={CS—Z,Z—>C}. Phép tich p=(Q1,Q2) tich Q
thanh hai luge d6 Q1(S,Z) va Q2(C,Z). Hdi phép tach c6 bdo toan phu thudc haim khong?
Gidi:
Q1 c6 cdc tap thudc tinh con:

S Z
o S Z
SZ
Bao déng clia cédc tap thudc tinh con Q;"

ogt=¢y S'=S 7" =ZC

Szt =CSz
F1* chi gdm cdc phu thudc haim hién nhién vi tit cd cdc phu thudc ham sau déu khong thda:
Z—-»C SZ-C
Z—>ZC SZ—CS
SZ—>CZ
SZ—>CSZ
Q2 c¢6 cdc tap thudc tinh con:
C Z
g C Z
CzZ

Bao déng clia cdc tap thudc tinh con Qx"
ot=p C'=C Z" =ZC
Cz" =Cz
F,>" gdm cédc phu thudc:
Z—->C Z-ZC

g1 (F)UIlg2(F)={Z—C,Z—>ZC}={Z—C} khong tudng duong v6i F = {CS—Z,Z—>C}

VAay phép phan ri trén khong bio toan phu thudc him, di€u ndy c¢é nghia khi ta dua dit liéu vao Qg
va Q; sao cho khdng vi pham phu thudc ham hinh chi€u cla né, nhung khi k€t ndi chiing lai thi dit
liéu k&t qua clia luge dd quan hé Q lai vi pham phu thudc haim CS—Z

o1 (F)={PTHHN} | T2 (F)={Z—>C, Z—>ZC} | F={CS—>Z,Z—>C}
u ¢ 2 |Q (¢ Z) Q (C s 2)

Sq Z1 C1 Z Ci S1 zZ1
S1 Z> C1 V4, Ci S1 2o

iv  Thuit todn ki€m tra bao toan phu thudc ham
Thudt todn tim bao déng cuia tdp thudc tinh X d6i v6i G = v Ihi(F)
Vao: p =(Q1,Q2,..,0k),F,X
Ra: X¢'
Budc 1: V6i méi phu thugc ham X—Y eF ta thuc hién tic buéc 2 dén budc 4
Buic 2: dat Z” X
Buidc 3: the 7~ 22U(Z2°nQ;)" n Q)
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Buidc 4: néu 6 Qi , Z”thay doi thi thuc hién lai buéc 3 cho Quiu sien
Nguigc lai két thiic thudt todn va trda vé Z” (la bao déng Xc*)

Thudt todn kiém tra bdo toan phu thudc ham

Vao: p =(Q1,Q2,..,Qk),F

Ra: k&t luan phép tdch p bdo toan hay khong bdo toan phu thudc ham

Buic 1: V6i méi phu thuéc ham X—Y eF ta thuc hién ti buéc 2 dén budc 3:

Buic 2: Tim bao dong Xs* véi G = U Ihi(F)

Budc 3: NeuY < Xo' thi X=»Ye UlLi(F)*

Budc 4: Néu tdt ca phu thupc X—Y eF déu thujpc UIhi(F)™ thi ta két lugn phdan r@ p bdo toan

phu thujc ham ngugc lai p khong bdo toan phu ham
Vi du 14: thyc hién lai vi du 13, nghia 13 kiém tra phép tach cé bio toan phu thudc ham khong?

Vao: Q(C,S,2) ,F={CS—>Z,Z—>C},Q:(S,Z) va Q2(C,2)
Pbuong nhién Z—->CeG = HQl(F)UHQz(F):> Z—>C € (HQl(F)UHQz(F))+
1.Z727=CS
2. ganZ7= Z7u((Z°NQ; )" n Q;): Z7 = CSuU(SNSZ)=CS
Bu6c 1 va 2 ¢6 Z” khong thay ddi, ta sang luge dd Qo va tinh ti€p Z~
3. ginZ’= Z27u((Z°nQ;)  n Q;): Z* = CSu(CNCZ)=CS
Z>khong thay d6i va hét luge dd quan hé = ngung khong tinh ti€p Z~
4. Vay CS;=CS= CS—>Z ¢ (I1Igx(F) v TIg(F))" phép phan rd khong bdo toan phy thudc
ham.
Vi du 15: thyc hién lai vi du 12 v6i noi dung k&t ludn phép tich p c6 bdo toan phu thudc ham khong
(khong tinh F*)
Vao: Q(A,B,C) ,F={A—>B,B—>C,C—>A},Q1(A,B) va Q2(B,C)
Hién nhién G = HQ]_(F) Y HQz(F) ) {A—)B » B—)C}
Ta xdc dinh C—A ¢6 thudoc (Il (F) v Me(F))*
1. 27=C
2. ginZ’= Z27u((Z°nQ;)" n Q;): Z7 = Cu(ZNAB)=C
Bu6c 1 va 2 ¢6 Z” khong thay ddi, ta sang lude db Q, va tinh tiép Z”
3. ganZ”= Z27u((Z°nQ;)" m Q3): Z7 = CuU(ABCNBC)=BC
Z”thay ddi = tinh ti€p Z”bit diu tr lugc dd Qq
4. génZ’= Z°U((Z°NQ:)" N Q'): Z* = BCU(ABCHAB)=ABC
do Z”=Q* = Z~ s& khong bao gid thay ddi.
5. viy C;=ABC = CoAe(Ilg1(F) v IIg(F))" phép phin ra bdo toan phu thudc ham.

III THIET KE CSDL BANG CACH PHAN RA

1 Phéan ra thanh dang chuin BC (hay chuéin 3) bdo toan thong tin

i Cach thong thuong
Thudt todn phédn rd O,F thanh dang chudn BC (hay chudn 3) bdo toan thong tin
Budc 1:Tim tdt ca khéa ciia Q
Budc 2:Tim phu thuéc ham X — Y € F cé X khong la siéu khoa va Y khong chita thudc tinh khoa.
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Néu tim thdy thi tdach Q thanh Q1 va Q2 theo quy tdc sau:
Q1=Q[XY]; F1=lIpan (F)tim bao déng ciia tdt cd tdp con ciia XY dé suy ra Il (F) =F1
Q2=Q[Q" -Y] Fao=llo2(F)tim bao déng ciia tdt cd tdp con ciia Q*=Y dé suy ra Iy (F) =F>
thuc hién thudt todn phdn ra (Q1,F1)
thuc hién thudt todn phdn ra (Q2,F2)
Nguoc lai néu khéng tim thdy thi cé hai truong hop:
Truong hop 1: moi phu thuéc ham trong F; déu cové trdi la siéu khéa thi Q; dat chudn BC
Truong hop 2: néu cé phu thudc ham cé vé trdi khong la siéu khéa va vé phdi la thudc tinh
khoa thi Q; dat chudn 3.
Vi du 16: cho Q(S,D, I ,M) F={S1—-D;SD—M} hiy phan rd Q thanh cic lugc d6 con dat chuin
BC bdo toan thong tin
Giai:
Budc 1: tim tit cd khéa ctia Q
Xi | TNOUX; | (TNUX;i)" | Siéu khéa | Khéa
@ | Sl SDIM Si Si
D |SID SDIM SID
Buéc 2: phy thuocham SD — M e F c6 SD khdng la siéu khéa.

— T

Chi y: dé tinh dugc F1,F2,Ky, Ko nhu hinh trén, ta phai tinh bao déng ctlia tit cd tAp con
cia{SDM} va {SDI} =F1,F, rdi tim tit c4 khéa ctia Q1 va Q..

S'=S D' =D M* =M S'=S D" =D 1 =l
SD* =SDM SM* =SM SD* =SDM SI1* =SDIM

DM* =DM DI =DI
SDM* =SDM SDI* =SDIM

F1"=I1g1 (F)={SD—M, SD—SM, SD—DM, SD—SDM}={SD—>M}= F;
F2'=Tlg2(F)={S1-D,S1->SD,S1->DI1,S1->SDI1}={S1->D}= F;
Q1 va Q2 déu dat dang chuin BC vi trong Q; chi c6 phu thudc haim cé v€ trdi 13 khéa. F1 dudc tao
thanh bing cdch 1dy cdc phu thudc ham cda Iy (F)c6 v€ phdi mdt thude tinh. Tuong tu cho F
Vidu 17: cho Q(CTHRSG), F={C—>T;HR—>C;HT—>R;CS—>G;HS—R} hday phin ra Q thanh cédc
lugc dd con dat chuian BC bdo toan thong tin. (gidi nhu vi du trén)
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—
— O\

Tinh chdt: Theo thudt todn trén, khi phén ra Q thanh Q1 (XY)véi X—=Y va Q. thi tdp khéa Sq ctia Q

Iudn luén béng véi tip khéa Sqz ctia Q».

Ching minh

That vay, K 1a mot khéa cia Q = K 1a mot siéu khéa cia Qo. Gid st c6 K< K va K” 1a khéa cta

Q2 = K”=(Q'-Y) ma XY = K”—-Q". Piéu nay mau thuin véi K 1a khéa clia Q = K 12 khéa

cta Q2. Ngugc lai ciing ding.

Duya vao tinh chat trén, ta cdi tién thuit todn phan rd nhim gidm bgt khdi luong tinh cdc phu thudc

ham cda tap F*

Thudt todn phén rda Q.F thanh dang chudn BC (hay chudn 3) bdo toan thong tin

Buic 1: Tim tdp tdt ca khéa Sk ciia Q

Buéc 2: Tim phu thuoc ham X — Y € F c6 X khong la siéu khéa va Y khong chita thujc tinh
khoa. Néu tim théy thi tach Q thanh Q1 va Qo theo quy tdc sau: F - {

Q1=Q[XY]; Tinh F1 bang cdch tinh bao dong tdt cd tdp con ciia XY 1
Q2=Q[Q" -Y] Skciing la tap khéa cua Q;
thuc hién buoc 1 cho Q Q ( C
thuc hién buoc 2 cho Q; ]—
Nguoc lai néu khong tim thdy thi cé hai truong hop: —
Truong hop 1: moi phu thuéc ham trong F; déu c6vé trdi la siéu khéa thi Q; dat chtg EC
Truong hop 2: néu cé phu thupc ham cé vé trdai khong la siéu khéa va vé phdi la thujc
tinh khéa thi Q; dat chudn 3.
Chi y: Thuit todn nay chi tién trong trudng hgp khdi lugng tinh todn trong viéc tim tdt cd khéa
clia lugc d6 quan hé Q khong 16n. Néi cach khéc tap trung gian TG c6 it thudc tinh. Ngugc
lai ta phdi diing thuat todn clia phan ti€p theo.
Vi du 18: phan ra lugc db & vi du trén thanh cic lugc db con & dang chudn BC bdo toan thong tin.
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L F={C

Trong F ¢6 4 phu thudéc haim C—»T,HR—C,HT—R,CS—G lam Q khong dat dang chuin 3 he@Bé C /
va phép phan rd trén da chon ngiu nhién phu thudc ham C—T d€ phan rd thanh Qi va tip Kléc =

tinh ctia Q12 chinh 1a tdp thudc tinh cla Q bd thudc tinh T.Tap phu thuéc ham Fi s€ chda cac phu
thudc ham cta F bd di cdc phu thudc ham cé v€ trdi hay vé& phai chita thudc tinh T. Nhu vay ty
theo cdch chon phuy thuéc haim d€ phan rd thanh Q; ma s6 lugng phu thudc haim mang xudéng Q1o
khéc nhau va chi't lugng phan ra cling khdc nhau. K&t qua ciia phép phan ra trén chinh 1a Qs, Q2, Q3
cia hinh trén. Phép phan rd bio toin thong tin, va cdc luge dd con dat chudn BC nhung phép phin
rd khong bdo toan phu thu6c hamviG = F, U F, U F3 = {C>T; HR—>C; CH->R; HS—>RG}
khong tuong duong v6i F (HT>R ¢ G" vag CS—G ¢ G'). Ta hdy xem phép phan rd sau sé&
cho k&t qua t8t hon.

= ~

Phép phin ri ciing cho k&€t qud phép phin rid bdo toan thong tin, cdc lugc dd con Q1,Q2,0Q3,Q4 dat
chuidn BC va phép phin rd khong bdo toan phu thuéc him vi G = F;1 U F, U F3 U Fq4
={CS—G;HR—C;CH—->R;C—T;HS—C} khong tuong duong véi F (HT>R ¢ G").Phép phan ra
nay tot hon vi chi c6 mot phu thudc ham HT—R khong thudc G* trong khi phép phan ra trén cé tdi 2
phu thudc ham HT—>R va CS—G khong thudc G*.S& di phép phan rd thit 2 t6t hon vi & bude chon
phu thudc haim d€ phin ra thanh Q1 phép phan rd da chon phu thudc ham sao cho khi chi€u F xu6ng
Q12 0 phu thudc hAim mang xudng cang nhiéu cang tot.
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Vi du 19: cho Q(A,B,C,D,E.G), F={AE—C:CG—>A;BD—G;GA—E} hdy phan ri Q thanh
céc luge @6 con dat chudn BC bio toan thdng tin.

Néu Q dudc phan ra thanh:
(Q:(BDG), Q2(A,B,C,D,E)) lugc dd cd sd dif liéu dat chuin 3
(Q:(BDG), Q2(A,C,E), Qz(A,B,D,E)) ludc @6 co sé dit liéu dat chudn BC F: {
ii Bodé: Q ( ha
N&u Q khong & dang chudn BC thi ¢ thudc tinh A, B thudc Q* sao cho (Q*-AB)—A -
Chdéng minh:
Q khong & dang chuin BC = c6 X—A sao cho X khong 13 siéu khéa = c6 thuoc tinh B ¢ XA (vi 1
néu khong c6 B ¢ XA thi X phdi la siéu khéa) = (Q*-AB) o X = (Q"-AB)—>A
Nhan xét:
+ Mot ludge @6 Q & dang chuin BC van c6 thé ¢6 AB sao cho (Q*-AB)—A
+ Mot lude @6 Q khong cé AB sao cho (Q*-AB) —A thi Q § dang chuidn BC
iii. Thuét toan
Thuat todn phan rd sau khong can tim tit cd khéa ctia lugc dd quan hé Q
Thudt Todn phin ra Q, F thanh dang chudn BC bdo toan thong tin
Buéc1: 77 = Q°
Budc 2: phin rd Z” theo thudt todn chi tiét dé¢ dugc 2 lugc do Z° -A va XA trong déEAlé‘: { :E
dang chudn BCva X — A

Néu thudt todn chi tiét cho két qud thi qua budc 3 Q 1 ( B /
Nguoc lai két thiic thudt todn
Budc 3: nhdn XA la mét lugc do con ciia cdc luge do két qud Q, - - . ,Qx Kl 1 —

Budc 4: thuc hién phdn ra 2°-A,F

Thudt todn chi tiét
Buéc 1: néuZ’ khong chita AB sao cho (Z” -AB) —A. thi
bdo khong phdn ra duoc.
Nguoc lai qua budc 2
Buéc 2: datY’ = Z°
Buiéc 3: néu Y~ chita AB sao cho (Y”-AB) »A. thigdnY” = Y’—B thuc hi¢n lai budc 2
Buidc 4: budc 3 cho két quda Y~ = XAvdi XA ¢ dang chudn BCva X — A. Trd vé XA
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Nhan xét
O mdi bude 2 clia thuat todn phan rd Q,F ta thu dugc 2 luge dd Qi*=Z7-A,Q:"=XA véi
Qi*NQ1* = (Z7-A)XA = X va X—Q:* va Q1 1a lugc dd & dang chudn BC. Thuit todn lai
ti€p tuc phan rd Q; theo ding cdch dd 1am = thudt to4dn phan rd bdo toan thong tin va cdc
lugc dd con Q; dat dang chudn BC.
Thudt todn chi tiét tim Q; dat chuin BC sao cho Q;* chira nhiéu thudc tinh nhat. € tim dudc
Qi1 nhu vay thudt todn chi tiét tim hai thudc tinh ABeQ" sao cho (Q"-AB)—A. N&u tim thdy
chitng té Q chua dat chudn BC va thuit todn gidm B trong Q v6i hy vong thu dudc Iude db con
Qy dat chudn BC va théa phu thuoc ham (Q*-AB)—A. Thuit todn chi ti€t ti€p tuc tim va
gidm cho t6i khi thu dugc Iuge @6 con khong cé hai thudc tinh AB sao cho (Q*-AB)—>A =
Qy 12 Iuge @b con dat chudn BC can tim.

Vidu 19: Cho quan hé Q(B,0,S,Q,1,D) va tidp phu thuoc ham F

F={S > D,

Il > B

IS > Q

B » 0O}
Hiy phan ra Q thanh cdc lugc dd con dat dang chudn BC va bio toan thong tin.
Giai

*kxPgt Z7= Q'= BOSQID

Thuc hién thuit todn chi tiét

Y”= BOSQID

Chon 2 thudc tinh . Tim bao déng clia tip hgp thudc tinh con lai. Néu bao déng chita 1 trong
2 thudc tinh chon ching han A, nghia 13 ta dd tim dudc 2 thudc tinh AB sao cho (Y~ -AB) —A
Chon BO:(SQID)" o B

Giam O trong Y~ ta dugc Y”= BSQID
Chon BS:(QID)" o B

Gidm S trong Y~ ta dugc Y”= BQID
Chon BQ: (ID)* > B
Giam Q trong Y~ ta dugc Y= BID

ChonBD: 1" 5 B

Giam D trong Y~ ta dugc Y= Bl = Q:=(BI) va F;={1->B}
D€ tinh F; ta phai tinh bao déng cia ti't ca tip con ctia {B1}=F;
*#%Giam B trong Z” ta dugc Z”= 0SQID

biat Y?=0SQID

Chon OD: (SQI)* o D;

Gidm O trong Y~ ta dugc Y”= SQID

chonQD: (S1D"> D

giam Q trong Y~ ta dugc Y= SID

chon ID: S* o D;

giam I trong Y~ ta dugc Y= SD = Q»=(SD) va F,={S—D}
D€ tinh F; ta phai tinh bao déng cla tit ca tip con cia {SD} = F»
*#% Giadm D trong Z” ta dugc Z”= 0SQI
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bat Y?=0SQl

chon0Q: (S1D" o Q

giam O trong Y~ ta dugc Y”= SQI = Q3=(SQI) va F3={S1->Q}

O budc trén khong chon AB d€ bao d6ng tip hdp thudc tinh con lai chita A hay B
D€ tinh F3 ta phai tinh bao déng clia tit ci tip con ctia {SQI1} = F3

*#% Giam Q trong Z” ta dugc Z”= 0S|

bat Y?=0SI

Chon 0OS: 1™=IBO o O

giam S trong Y~ ta dugc Y= Ol = Q,=(OI) va F,={1->0}

*#% Giam O trong Z” ta dugc Z”= SI = Qs=(S1)va Fs={PTHHN}

Ta c6 thé hi€u Qz(SQI)I1a t6 hop ctia 2 luge dd con Qs(S1) va Qz(SQI)
Vay két qud phdn rd la:

1:0:(B1) Fi={1-B}

2:Q2(SD) Fo={S—D}

3:Q3(SQD) Fs={S1->Q}

4:Q,(01)  F={1-0}

s, s

iv Chay

+ Nén tranh phan rd néu luge d6 da & dang chudn mong mudn.

+ Nén xem xét t& hop cdc luge d6 quan hé con thanh lugc db 16n hon néu luge db 16n
hon van dat dang chudn mong mudn.

+ Mot két qud phan rd bdo toan phu thudc him sé ¢ gia tri hon k&t qua phan ra khong
bao toan phu thudc ham. Giita hai k&t qua phan rd déu khong bio toan phu thudc ham
thi k&t qua phan rd thda nhiéu phu thudc ham trong F sé& c6 gid tri hon .

+ Khong c6 thuit todn phan rd lude d6 Q thanh cic luge dd con & dang chuian BC vira
bao toan thong tin vira bao toan phu thuéc ham.

+ Vin c6 luge dd Q dudc phan ra thanh cdc luge @6 con & dang chuin BC vira b3o toan
thong tin vura bao toan phu thuéc ham.

Vi du 20: cho luge @6 Q(CSZ) c6 F={CS—Z,Z—C}. Q khong thé phan rd thanh cic lugc dd con &

dang chuidn BC vira bdo toan thong tin vira bdo toan phu thudc ham. That vay:
TN={S} TG={CZ}
T4t cd khéa cta Q 1a:

Xi  TNUXi (TNUXi)"  siéukhéa Kkhéa
@ S S

Z SZ SzZC Sz Sz

C SC SzZC SC SC

ZC | SzC SzC SzC

Vay Q dat dang chudn 3 nhung khong & dang chuidn BC vi ¢c6 Z—>C c¢6 v& trdi khong 1a siéu
khéa. Nhung néu ta phan rd Q thanh cdc lugc d6 con cé it hon 3 thudc tinh thi phu thudc
CS—Z khong suy ra dudc tir cdc phu thudc hinh chiéu.
2 Phén ri thanh dang chuén 3 vira bao toan théng tin vira bio toan phu thudéc ham
Thudt Todn phdn rd Q, F thanh dang chudn 3, bdo toan thong tin, bdo toan phu thudc ham
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Dit liéu vao: luge d6 quan hé Q va tap phu thudc ham F.
Dit liéu ra: mot phan rd sao cho mdi lugc dd quan hé con déu dat chudn 3 vira bo toan
thong tin vira bdo toan phu thudc ham.

Tim phii t6i thiéu Fy; ciia F

Néu c¢6 mjt phu thujc ham nao cia F,; ma lién quan dén tdt cd cdc thujc tinh ciia Q thi két

qud phan rd chinh la Q ( Q khong thé phdn rd)

Néu cé nhiing thujc tinh ciia Q khéng nam trong mot phu thudc nao cia Fy - di 6 vé phdi

hay vé trdi ciia F thi chiing tao thanh mét lugc do cdan tim.
Cit méi phu thujc ham X — A & Fy; thi XA la mét lugc do can tim

Néu c6 mét luge do con chita khéa K ciia Q thi két thiic thudt todn

Ngugc lai tao mét luge do con K

Vi du 21: cho lugc dd6 Q(CTHRSG) ,F={C—-T,HR—C,TH->R,CS—>G,HS—»R}.Hiy phin rdi Q
thanh cdc lugc dd con dat dang chudn 3 vira bdo toan thdng tin vira bdo toan phu thudc ham.

Giai:

+ F=F={C—>T,HR—C,TH—>R,CS—>G,HS—>R} la phd t5i thiéu.

+ Ap dung thuat todn trén Q dudc phan ra thanh cic lugc dd con

Q1(CT) ,Q2(HRC) ,Q3(THR) ,Q4(CSG) , Qs (HSR)

+ Khda cta Q

Xi  TNUX; (TNUX;)* siéukhéa Kkhéa
o HS CTHRSG  HS HS
C HSC CTHRSG  HSC

T HST CTHRSG | HST

CT HSCT CTHRSG | HSCT

R HSR CTHRSG | HSR

CR HSCR | CTHRSG | HSCR

TR | HSTR | CTHRSG | HSTR

CTR HSCTR CTHRSG  HSCTR

+ Qs chita khéa ctia Q nén Q1,Q2,Q3,Q4,0Qs 12 k&t qua cla phan ra.

Dinh Iy: Thuat todn trén tao ra mot phan rd & dang chuén 3 vira bdo toan thdng tin vira bio toian phu

thudéc ham
Chiéng minh:

1. N&u Fye c6 phu thudc ham f; lién quan dén tdt cd thudc tinh thi Q dat chuén 3. That vay:
ficFee = Fi 12 phu thudc ham c6 v€ phéi 1 thudc tinh = F; c6 dang K—>A = Ka siéu khoa.
Né&u khéa ctia Q 12 K< K thi ta ¢c6 K? >A = K—A Ia phu thudc ham cé v€ trdi du thira diéu
ndy mau thuin v6i FjeFee. VAy K 12 khéa clia Q = néu Q c6 thudc tinh khong khéa thi A 1a
thudc tinh khong khéa duy nhit ctia Q va moi phu thudc ham cé v€ phdi 1a A phdi c6 v€ traila K

= lugc dd quan hé Q khong c6 phu thudc ham c6 v€ trai khong 1a siéu khéa va vé& phdi khong 1a
thudc tinh khéa = Q dat chuén 3.
2. N&u luge dd Q" (W) gdm céc thudce tinh khong xudt hién trong Fee thi Q dat chuéin 3. That vay:
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V 1a tip con bat ky clia W ta ¢c6 V'=V = F~” cda Q” chi gdm cdc phu thudc ham hién nhién =
trong F” khong c6 phu thudc ham cé v€ trai khong 1a siéu khéa va vé& phdi 1a thudc tinh khong
khéa= Q” dat chuin 3.
3. Ta chitng minh mdi ludc db con & dang chuin 3. That vay:

Theo thuit todn thi mdi ludc dd con Q; c¢6 dang YB véi Y—>B = Y 1a siéu khéa. Gid sk trong
Qi c6 phu thudc ham X—A cé v€ trdi khong 1a siéu khéa va v& phdi khong 12 thudc tinh khéa.
Ta phan lam hai trudng hgp:

Trudng hop 1: A=B = X—»B = X < Y = Y—B Ia phu thudc c6 v& trdi du thira, diéu nay

trdi v6i Y—B 12 phu thudc ham trong phd t&i thiu.
Trudng hdp 2: A#B = AeY (1). GoiKla khéacia Qi = K < Y (2). Ala thudc tinh
khong khéanén A ¢ K (3)-(1)(2)(B)= K c Y (4).Klakhbéanén K—>B = Y-B
12 phu thudc ham cé vé€ trdi du thira. Piéu nay trdi véi di€u phu thudc haim Y—B 1a phu thudc
hiam ctia pha t8i thi€u Fey

4. Ta chitng minh phép phéin rd bdo toan phu thuéc ham. That vay:
Hlén nhién Ftt c G = UHQi(Ftt):> Ftt+ c G+ (1)
Hon nira Ftt+ ) G = UHQi (Ftt): Ftt++ . G+ = Ftt+ o G+ (2)
(Dva (2) = F' = G

5. Ta chdng minh phép phén rd bdo toan thdng tin. That vay:
Lap bang ki€m tra bio toan thong tin. Ta IAn lugt ddng nhi't cdc gid tri cda bang trén theo cic
phu thuéc ham dugc phat hién & mdi buSc cia thuit todn tim bao déng clia tap thudc tinh Q;*
véi Q;i* chita khéa K cla Iuge dd Q. Phu thudc him diu tién dudc phat hién 1a Y—>AjeF¢t sao
cho Qi"2Y va AjeQ;i* .0 dong cia luge dd Qy(YA;) c6 gid tri aj & cot Aj nén khi 1am biing gid
tri k€t qud 12 & cot Aj clia dong ¢6 luge Qi c6 thém gid tri a;. Ti€p tuc cho cdc phu thudc ham

phét hién ti€p theo ta s& c6 thém cédc gia tri a & cdc cot khdc ctia dong Q;. Do Q; chita khéa nén
céc gid tri a mGi thém vao clia dong Q; sé& xud't hién & ti't cd cdc thudc tinh cda lude d6 Q. Suy ra
hang cda lugc dd Q; sé& chia toan a 1a diéu phai ching minh. € 1am sing té y tudng cia phan
chitng minh nay ta xét trudng hgp cu thé clia vi du 21 :

Bué6c 1: ta 1ap bang ki€m tra bdo toan thong tin:

C|T|H|R |S |G
Q:(CT) ai | &
Q2(HRC) | a; asz | a4
Qg(THR) d> |az | as
Q4(CSG) | a1 as | Ag
Qs(HSR) az|as|as

Budc 2:Ta chitng minh dong Qs clia bdng trén sé& chita toan gid tri a. That vay: ta 1an lugt dong
nhit cdc gid tri cia bang trén theo cdc phu thudc ham dudc phat hién theo thuit todn tim bao
déng cua X={HSR} o K; F={C—>T,HR—-C,TH—>R,CS—>G,HS—>R}

Xo=HSR

X1=HSRC do HR—>C. Pdng nhit cdc gid tri theo phu thudc haim nay. Trén dong
Q2 G cot C chira gid tri a nén trén dong Qs s€ ¢6 thém gid tri a § c6t C

X2=HSRCT do C—T. Poéng nhit cdc gid tri theo phu thudc haim nay.

X3=HSRCTG do CS—G ddng nhat cdc gid tri theo phu thudc ham nay.

C|T|H | RIS |G
Q]_(CT) a; | Az
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Q2(HRC)

a; | Az

as

g

Qs(THR)

a; | Az

as

aq

Q4(CSG)

ai | a

as | Ag

Qs(HSR)

a | az

as

as | As | As

Do X*=Q* nén dong Qs chita toan gid tri a
Vi du 22: Cho Q(ABCDEGH) , F={AB—D; EH—->G; G—>C; D—>C} hday phinra Q thanh cic lugc
dd con § dang chudn 3 vira bdo toan thong tin vira bdo toan phu thudc.

Gidi:

Tim pht t5i thiéu Fee cia F

Fee=F={AB—D; EH-G; G-C; D-C}

Ap dung thuit todn, Q dudc phan rd thanh lugc d6 CSDL sau:
Qi{ABD), Q2(EHG), Qs(GC), Q4(DC)

Tim khéa cua Q
TN={ABEH} TG={GD} R
Xi  TNU X; (TNU X;)* | Siéu khéa | Khéa
o5 ABEH ABCDEGH ABEH ABEH
G ABEHG  ABCDEGH ABEHG
D ABEHD ABCDEGH ABEHD
GD | ABEHGD | ABCDEGH ABEHGD

Q1,Q2,Q3,Q4 khdng chita khéa = dé bao toan thong tin ta cin ¢6 Qs(A,B,E,H) . Vay két qua clia
phanri 12 Q1,Q2,Q3,0Q4,05
IV BAITAP

1/ Cho biét dang chuén clia céc luge d6 quan hé sau:

a) QCABCDEG); F={A—>BC, C—>DE, E—>G}
b) Q(ABCDEGH); F={C—>AB, D—E, B—G}
c) QCABCDEGH) F={A—>BC, D—E, H->G}
d) Q(ABCDEG); F={AB—C, C—B, ABD—E, GoA}

e) QCABCDEGHI); F={AC—B,BI—->ACD,ABC—D,H—1,ACE—»BCG,CG—~AE}

2/ Ki€m tra sy bio toan thong tin ?
Q(ABCDE) R1(AD);Ro(AB);Rs(BE); Ra(CDE);Rs(AE)
F={A - C;B —» C;C —» D;DE —» C;CE — A}

3/ Cho lugc @6 quan hé Q(A,B,C,D) va tip phu thuoc ham F = {A—B;B—-C;A—>D;D->C}
Va mdt luge @6 CSDL nhu sau: C ={Q1(AB) ;Q2(AC) ;Q:(BD)}
a) C cou b3o toan thdng tin d6i v6i F
b) C c¢6 bdo toan phu thudc ham ?
4/ Ki€m tra dang chuan Q(C,S,Z2) F={CS—>Z;Z—-C}
5/ Phan ra Q(G,H,A,B,C,D) F={GH—>AD;AG—B;CD—GH; C—A; BH—C}

6/ Cho lugc d6 CSDL
Kehoach(NGAY,G10,PHONG ,MONHOC,GIAOVIEN)
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F={NGAY,GI10, PHONG—MONHOC
MONHOC , NGAY—->GIAOVIEN
NGAY ,GI10,PHONG—GIAOVIEN
MONHOC—GIAOVIEN}

a) Xdc dinh dang chuin cao nhit cia Kehoach

b) Né&u Kehoach chua dat dang chuén 3, hiay phan rd Kehoach thanh lugc @6 CSDL dang chuidn
3 vira bdo toan phu thuéc ham vira bao toan thong tin.

c) N&u Kehoach chua dat dang chudn BC, hiay phan ra KeHoach thanh lugc dd CSDL dang BC

7/ Cho ludc @6 quan hé Q(A,B,C,D) va tip phu thudc ham F
F = {A—>B;B—>C; D—»B} C = {Q:(A,C,D); Q.(B,D)}
a) Xdc dinh cic F; (nhitng phu thudc ham F dudc bao trong Qj)

b) Ludc dd CSDL C c6 dat dang chuin BC ? N&u khong c6 thé phan ra ti€p cic Q; ciia C dé
bién C thanh dang chudn BC ?

8/ Gid st ta c6 ludc @6 quan hé Q(C,D,E,G,H,K) va tap phu thudc ham F nhu sau;
F = {CK—» H; C -»D; E»C; E »G; CK —E}

a) TutipF, hay chiing minh EK — DH
b) Tim tit cd cdc khéa clia Q.
¢) Xéc dinh dang chuin cda Q.

d) Hiay tim c4dch phan rd Q thanh mot luge dd CSDL dat dang chuan BC (hoic dang chuin 3).
tim tap phu thudc ham va khéa cho mdi lude dd quan hé con.

9/ Cho lugc d6 quan hé Q(S,1,D,M)
F = {fi:SI »> DM; T2:SD—> M; F3:D—> M}

a) Tinh bao déng D", SD*, SI*

b) Tim tit ca cdc khéa clia Q

¢) Tim pht tdi thi€u cia F

d) X4c dinh dang chudn cao nhit cia Q

e) Né&u Q chua dat dang chuin 3, hiay phan rd Q thanh lugc dd CSDL dang chuidn 3 vira bdo
toan phu thudc ham vira bdo toan thdng tin.

f) N&u Q chua dat dang chuain BCNF, hiy phan rd Q thanh lugc dd CSDL dang BCNF
g) Kiém tra phép tich Q thanh cic luge d@6 con (SID,SIM) c6 bdo toan thong tin ?

h) Kiém tra phép tich Q thanh cic luge d6 con (SID,SIM) c6 bdo toan phu thudc ham ?

10/ Cho luge dd quan hé
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R(W,A,Z,Y,Q,P)

Ri(A,2);

Ro(W,Y,Q,P)

Rs(Y,Q,P,A)

F = {W HAYQP, A —Z, YOP —A}
Hiy ki€m tra tinh k&t n6i khong mat thdng tin.

11/ Cho lugc dd quan hé Q(Mon, GidngVién,Gid gidng, Phong, SinhVién, Hang) véi
F ={M—>GV; G,P->M; G,GV—>P; M,SV->H; G,SV->P}
C = {Q:(M,G,P); Q2(M,GV);Qs( M,SV,H)}

Ki€m tra xem lugc dd co s§ dit liéu sau diy c6 bao toan thdng tin ddi v6i F ?
12/ Kiém Tra Dang Chuin
a) Q(A,B,C,D) F={CA—D; A—B}
b) OCS,D,1,M) F={SI1->D;SD->M}
&) Q(N,G,P,M,GV) F={N,G,P—M:M->GV}
d) Q(S,N,D,T,X) F={S—>N; S—>D; S—>T; S—>X}

13/ Phén ra luge db thanh dang BCK
a) Q(S,D,1,M) F={S,1->D:S,D>M}

b) Q(A,B,C,D) F={A—>B;B—C;D—>B}
¢) Q(C,S,Z) F={C,S—>Z; Z-C}

14/ Phan ra ludc dd thanh dang 3NF vira bio toan phu thudc ham vira bdo toan thdng tin
a) Q(A,B,C), F={A—>B;A->C;B—>A;C—>A;B->C}

b) Q(MSCD,MSSV,CD,HG)

F={MSCD—CD;
CD—MSCD;
CD,MSSV—HG;
MSCD, HG—>MSSV ;
CD,HG—MSSV;
MSCD, MSSV—HG}
¢) Q(A,B,C,D) F={ AB—C; C—B}

----000----
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PE THI MAU MON CG SO DU LIEU
(thdi gian 60 phut)
bé1

BAI 1: (6 diém)
D€ quan 1y lich day clia cdc gido vién va lich hoc clia cdc 16p, mot trudng t chiic nhu sau:
Mbi gido vién c6 mot ma so gido vién (MAGV) duy nhat, mdi MAGV xéc dinh cdc thong tin nhu: ho
va tén gido vién (HOTEN), s6 dién thoai (DTGV). Mbi gido vién cé thé day nhiéu mon cho nhiéu
khoa nhung chi thudc sy quan 1y hanh chanh cia mot khoa nao dé.
Mdi mén hoc c6 mdot ma s6 mdn hoc (MAMH) duy nhit, mdi mon hoc xdc dinh tén modn hoc
(TENMH). Ung v6i mdi 16p thi mdi mon hoc chi duge phan cho mot gido vién.
Mbi phong hoc ¢6 mdt s6 phong hoc (PHONG) duy nhat, mdi phong c¢6 mdt chifc ning
(CHUCNANG); ching han nhu phong 1y thuy&t, phong thyc hanh mdy tinh, phong nghe nhin, xudng
thuc tap co khi,...
M&di khoa c6 moét ma khoa (MAKHOA) duy nhat, mdi khoa xdc dinh cdc thong tin nhu: tén khoa
(TENKHOA), dién thoai khoa (DTKHOA).
Mbi 16p ¢6 mot ma 16p (MALOP) duy nhat, mdi 16p c6 mot tén 16p (TENLOP), si sd 16p (S1S0).
M3i 16p c6 thé hoc nhiéu mdn ctia nhiéu khoa nhung chi thudc sy quin ly hanh chinh cia mot khoa
nao do.
Hang tuan, mdi gido vién phai lap lich bdo gidng cho biét gido vién d6 sé& day nhitng 16p nao, ngay
nao (NGAYDAY), mdn gi, tai phong nao, tir ti€t (TUTIET) nio dé&n ti€t (DENTIET) nao, tya dé
bai day (BAIDAY), nhitng ghi chi (GHICHU) vé cdc ti€t day nay, diy la gid day ly thuyét
(LYTHUYET) hay thuc hanh - gid s& n€u LYTHUYET=1 thi d6 1a gid day thuc hanh va n&u
LYTHUYET=2 thi d6 1a gi 1y thuy&t, mdt ngdy ¢ 16 tiét, sdng tir ti€t 1 dén tiét 6, chidu tr tit 7
dén i€t 12, toi tir ti€'t 13 d&n 16.Gia st ta ¢ luge dd co s§ dit liéu d€ quan 1y bai todn trén nhu sau:

Giraovien(MAGV,HOTEN,DTGV,MAKHOA)

Monhoc (MAMH, TENMH)

Phonghoc (PHONG , CHUCNANG)

Khoa(MAKHOA , TENKHOA , DTKHOA)

Lop(MALOP , TENLOP, SISO, MAKHOA)

Lichday(MAGV,MAMH, PHONG ,MALOP ,NGAYDAY , TUTIET ,DENTIET,BAIDAY,LYTHUYET,GHICHU)

1.Hay x4c dinh khéa cho mdi lugc dd quan hé trén. (2,0 d)
2.Phdt bi€u cdc rang budc toan ven mién gia tri, ring budc toan ven lién thudc tinh (1.0 &)
3.Dua vao luge do CSDL trén, hay thuc hién cdc cAu hdi sau bing SQL (3,0 d)

a.Xem lich bdo gidng tudn tif ngay 16/09/2002 dén ngay 23/09/2002 cia gido vién c6 MAGV
(mi gido vién) 1a TH3A040. Yéu cau: MAGV,HOTEN, TENLOP , TENMH, PHONG, NGAYDAY,
TUTIET, DENTIET, BAIDAY, GHICHU)

b.Xem lich bdo gidng ngay 23/09/2002 cta cdc gido vién c6 mi khoa 13 CNTT. Yéu cau:
MAGV,HOTEN, TENLOP, TENMH,PHONG, NGAYDAY, TUTIET, DENTIET,BAIDAY,
GHICHU

c.Cho biét s6 lugng gido vien (SOLUONGGV) clia mbi khoa, két qui cin sip x&p ting dan
theo cdt tén khoa. yéu cau: TENKHOA , SOLUONGGV ( SOLUONGGV la thudc tinh tu dit)
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BAI2: (4 diém)
Cho lugc @6 quan hé Q(A,B,C,D,E,G,H,K) va tap phu thudc ham F nhu sau;
F={C »> AD; E—» BH; B> K; CE—> G}
1. Kiém tra xem céc phu thuoc him E— K; E—G c6 thudc taip F* 2 (1,0d)
2. Tim tat cd cdc khéa cta Q. (1,0d)
3. X4c dinh dang chuin cda Q. (1,0d)
4. Né&u Q chua dat chudn BC. Hay phan rd Q thanh lugc dd CSDL dat chuin BC (1,0d)
DAP AN
BAI1:Caul:
Giaovien(MAGV,HOTEN,DTGV,MAKHOA)
Monhoc (MAMH, TENMH)
Phonghoc (PHONG , CHUCNANG)
Khoa(MAKHOA , TENKHOA ,DTKHOA)

Lop(MALOP, TENLOP,SI1SO,MAKHOA)
Lichday (MAGV ,MAMH , PHONG ,MALOP ,NGAYDAY , TUTIET ,DENTIET,BAIDAY,LYTHUYET ,GHICHU)

Cau 2:
vV t e rGiaovien
t.HOTEN = NULL RBTV mién gia tri
cudi V
VY t e rMonhoc
t.TENMH # NULL RBTV mién gia tri
cudi V
vV t e rKhoa
t.TENKHOA = NULL RBTV mién gia tri
cudi V
V t € rLOP
t.TENLOP = NULL va t.SISO > O RBTV mién gia tri
cudi V
V t € rLichday
t.TUTIET < t.DENTIET va RBTV lién thudc tinh
t.NGAYDAY = NULL va RBTV mién gi4 tri
t.BAIDAY = NULL va RBTV mién gi4 tri

(t.LYTHUYET =1 Or t.LYTHUYET=2) va RBTV mién gia tri
(t.TUTIET >=1 va t.TUTIET<=16) va RBTV mién gid tri
(t.DENTIET >=1 va t.DENTIET<=16) RBTV mién gi4 tri
cubi Vv
Cau3:
a. SELECT giaovien.magv,hoten,tenlop,tenmh,phong,ngayday,tutiet,dentiet,baiday,ghichu
FROM ((lichday INNER JOIN giaovien ON lichday.magv = giaovien.magv)
INNER JOIN lop ON Lichday.malop = lop.malop)
INNER JOIN monhoc ON lichday.mamh = monhoc.mamh
WHERE ngayday >=#16/09/2002# AND ngayday<=#23/09/2002# AND magv= “TH3A040”
b. SELECT giaovien.magv,hoten,tenlop,tenmh,phong,ngayday,tutiet,dentiet,baiday,ghichu
FROM ((lichday INNER JOIN giaovien ON lichday.magv = giaovien.magv)
INNER JOIN lop ON Lichday.malop = lop.malop)
INNER JOIN monhoc on lichday.mamh = monhoc.mamh
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WHERE ngayday = #23/09/2002# AND makh= “CNTT”

c. SELECT tenkhoa,COUNT(giaovien.makhoa) AS soluonggv
FROM giaovien INNER JOIN khoa ON giaovien.makhoa=khoa.makhoa
GROUP BY giaovien.makhoa,tenkhoa

X;i |TN U X;| (TN U X; )° | Siéukhéa | Khoa
% CE Q CE CE
B CEB Q* CEB

vay Q c6 khéa duy nhat1a K={C,E}
3.C < K va C"™=CAD o thudc tinh khong khéa A => Q khong dat chuidn 2 = Q dat chudn 1

F={C->AD; E->BH; B->K; CE->G}

Q(A,B,C,D,E,G,H,K)
K = CE
Tinh F,, K,
F,={C->AD} F ,={E->BH;B->K;CE->G; ...}
Q,(C,A,D) Q,,(B,C,E,G,H,K)
K, = C K, =CE
Tinh F,,.K,,
Fe{E->BH} | TMMERKy e —fE-sKkicE->GY
Q,(E,B,H) = Q,,(C,E,G,K)
K,=E K,, = CE
ﬂ TinhF.K,
4= | TihF,K, | Y Vs
F,={E->K} F,={CE->G}
Q;(E.K) Q,(C.E.G)
K, = E K, = CE

4 Q(A,B,C,D,E,G,H,K): F={C—»AD; E—BH; B—K; CE—G}
Viy lugc dd quan hé Q dudc tach thanh lugc dd co sé dit liéu dat chuin BC sau:
Q:(C,A,D) F;={C—AD} datchuinBC

Q2(E,B,H) F.={E—BH} datchuin BC

Q3(E,K) Fs={E—>K} datchuin BC

Q4(C,E,G) F4={CE—G} datchuinBC

----000----
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bé 2
Cho mot lugc dd co sé dit liéu C diing d€ quan 1y hoat dong sira chira, bio tri xe clla mot gara xe
hoi. Lugc dd co sé dit liéu C gdm cédc luge d6 quan hé nhu sau:

Q1: Tho(MATHO,TENTHO,NHOM,NHOM TRUONG)
Tan tir: Mdi ngudi thg déu c6 ma s6 12 MATHO dé nhin dién. Mdi thg chi ¢6 mot tén (TENTHO)
va chi thugc mot nhém (NHOM) . Nhém trudng (NHOM_TRUONG)ctia mdi nhém 1a mot

trong s6 nhitng ngudi thg clia nhém dé.
MGT (MATHO)=MGT (NHOM_TRUONG)

Q2: Cong_viec(MACV,NOIDUNGCV)

Tan tir: Dich vu stra chita xe dudc chia nhd thanh nhiéu cong viéc d€ dé dang tinh todn chi phi véi
khdch hang. M&i cong viéc déu c6 ma riéng (MACV) va ndi dung clia cong viéc dugc md
td qua NOIDUNGCV.

Qs: Hop_dong(SOHD ,,NGAYHD ,MAKH, TENKH,DCHI ,SOXE, TRIGIAHD,
NG_GAI0_DK,NG_NGTHU)

Tan tir: MJi hop ddng stta xe ky két v6i khach hiang déu c6 ma s6 (SOHD) d€ phan biét. NGAYHD
12 ngay ky hgp dong. Mdi khiach hang c¢6 mot ma s6 (MAKH), mot tén (TENKH) va mot
dia chi (DCHI) &€ theo doi cong ng. SOXE 1a sd ding bo clia xe dem dén sira chita, s6 nay
do phong CSGT dudng bd cAp (n€u xe ddi chd thi xem nhu mot xe khac). Khach hang ky
hgp ddng chinh 13 chii xe stta chita. Mot khach hang c6 thé ky nhiéu hdp ddng sta chira
nhiéu xe khdc nhau hoic hdp déng stta chita nhiéu 1an clia cing mot xe nhung trong cling
mdt ngay. Nhitng cong viéc stra chita cho mot dau xe chi ky hgp ddng mot 1an. TRIGIAHD
12 tdng tri gid clia hgp dong. NG_GIAO_DK 13 ngay du ki€n phdi giao trd xe cho khach.
NG_NGTHU 12 ngay nghiém thu that su sau khi da stra chita xong d€ thanh 1y hgp ddng.

Qa: Chitiet_HD(SOHD,MACV,TRIGIA_CV,MATHO,KHOANTHO)

Tan tir: Mdi hgp ddng sira xe c6 thé gdm nhiéu cong viéc. MACV 12 mi s& cda tirng cdng viéc.
TRIGIA_CV Ia chi phi vé vat tu, phu ting, thiét bi, cong thg ... di tinh todn véi khach. Mbi
cong viéc clia hop ddng sé& giao cho mot ngudi thd phu trach (MATHO) va mot ngudi thg
c6 thé tham gia vio nhiéu cong viéc cia mot hay nhiéu hdp déng khac nhau. KHOANTHO
12 s& tién giao khéan lai cho ngudi thg sita chita.

Qs: Phieu_thu(SOPH,NGAYPH, SOHD ,MAKH,HOTEN,SOTIENTHU)

Tan tir: Khach hang (MAKH) c6 thé thanh todn tién ctia mot hgp déng (SOHD) lam nhiéu 1an
truc hodc sau khi nghiém thu (trong ciing ngay hoic khidc ngay). Mdi 1an thanh todn déu
c6 s phi€u @€ phan biét (SOPH), NGAYPH 14 ngay phat hanh phi€u va SOTIENTHU 1a s&
tién thanh todn. HOTEN Ia ho tén clia ngudi mang tién dén thanh todn (cé thé khic véi tén
clia khdch hang ding ra ky hdp dong)

Cau hoi:

1/ X4c dinh tap hdp F gdm t4t ca cdc phu thudc ham suy ra tif tin tif ctia cdc lugc dd quan hé (khong
cAn liét ké cac phu thudc ham hién nhién). Xdc dinh khéa cho tirng lugc dd quan hé.
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2/ M6 t tit ci cdc rang budc toan ven cda lugc dd cd sé dit liéu C. Lap bing tAim anh hudng tong
hop.
3/ Diing ng6n ngit SQL d€ thurc hién nhitng yéu cau sau:
a) Cho biét danh sdch nhitng ngudi thd hién khong tham gia vio mot hop ddng sira chita
nao.
b) Cho bi€t danh sich nhitng hgp déng hién da thanh 1y (da giao tra xe cho khdch) nhung
chua dudc thanh todn diy du.
¢) Gia st hom nay 1a ngay 21/12/95 cho biét danh sdch nhitng hdp ddng can phdi hoan tit
trude ngay 31/12/95.
d) Cho bi€t ngudi thg nao thuc hién nhiéu cdng viéc nhat.
e) Cho bi€t ngudi thg nao thuc hién tdng gi4 tri cong viéc (tdng so tién) cao nhat.
4/ Lugc dd co sd dit liéu C & dang chuidn mAy (cao nhit). Hiy diing thuit todn phan rd d€ nang cip
luge dd co s& dit liéu trén.

Luu y: Céc thudc tinh déu dudc xem nhu thudc tinh don.

Pap an:

Cau I:
F1={MATHO—-TENTHO,NHOM,NHOM_TRUONG}
Q1:Tho(MATHO, TENTHO, NHOM, NHOM_TRUONG)

F>={MACV—NOIDUNGCV}
Q2:Congviec(MACV,NOIDUNGCV)

F3={SOHD—NGAYHD ,MAKH, SOXE, TRIGIAHD ,NG_GIAO_DK,NG_NGTHU;
MAKH—TENKH,DCHI1}
Q3: Hopdong(SOHD,NGAYHD ,MAKH, TENKH,DCHI , SOXE, TRIGIAHD,NG_GIAO_DK,NG_NGTHU)

F4={SOHD ,MACV—>TRIGIA_CV ,MATHO,KHOANTHO}
Q4:ChiTret_hd(SOHD,MACV,TRIGIA_CV,MATHO, KHOANTHO)

Fs={SOPH—NGAYPH, SOHD ,HOTEN, SOT IENTHU ; SOHD—>MAKH}
Qs:Phieu_thu(SOPH,NGAYPH, SOHD ,MAKH ,HOTEN, SOTIENTHU)

Cau 2: md t3 tit cd cdc rang budc toan ven:

R11 V 1,6 € rTho RBTV khéa chinh
t,-MATHO # t>.MATHO
cudi Vv
Rio rTho[NHOM_TRUONG] < rTho[MATHO] RBTV khoéa ngoai
R1ia VY €t € rTho
t.TENTHO = NULL RBTV mién gié tri
t.NHOM = NULL RBTV mién gié tri
cudi Vv
R1 V t1,t; € rCongviec RBTV khéa chinh
t:-MACV # to.MACV
cudi Vv
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Rz V t e rCongviec
t.NOIDUNGCV = NULL

cudi Vv

R31 V 11,6 € rHopdong
t,.SOHD # t,.SOHD

cudi Vv
Rs2 V t e rHopdong
-NGAYHD = NULL
-MAKH = NULL
. TENKH = NULL
.SOXE = NULL
.TRIGIAHD > O
-NGAYHD <= t.NG_NGTHU
-NG_NGTHU <= t.NG_GIAO_DK

(il B B o B ]

cudi Vv

Ra1 V 1,6 € rChiTiet_hd
t, . {SOHD,MACV} # t,.{SOHD,MACV}
cudi Vv
Rsz rChitiet _HD[MATHO] < rTho[MATHO]
Rsz  rChitiet HD[SOHD] rHopdong[SOHD]
Raa  rChitiet_HD[MACV] rCongviec|[MACV]
Rus V t e rChiTiet_hd
t.TRIGIA_CV > t.KHOANTHO
t.KHOANTHO > O
cudi Vv

-
<

Rs1 V 1,6 € rPhieu_thu
1. SOPH # 1. SOPH
cudi Vv
Rs  rPhieu_thu[SOHD] < rHopdong[SOHD]
Rs3 V t e rPhieuthu
t.NGAYPH = NULL
t.MAKH = NULL
t.HOTEN # NULL
t.SOTIENTHU > O
cudi Vv
Rss  VterPhieuthu 3t”erHopdong
t.SOHD = t”.SOHD va
t.NGAYPH <= t>NGAYHD
cudi Vv
Bang tAm 4nh hudng tong hgp:

RBTV

RBTV

RBTV
RBTV
RBTV
RBTV
RBTV
RBTV
RBTV

RBTV
RBTV
RBTV

RBTV
RBTV

RBTV

RBTV

RBTV
RBTV
RBTV
RBTV

RBTV

mién gi4 tri.

khéa chinh.

mién gi4 tri.
mién gid tri.
mién gi4 tri.
mién gi4 tri.
mién gid tri.
lién thudc tinh.
lién thudc tinh.

RBTV khoéa chinh.

khoa ngoai
khéa ngoai
khoa ngoai

lién thudc tinh.
mién gia tri.

khoa chinh

khoa ngoai
mién gid tri
mién gia tri
mién gia tri

mié€n gia tri

li€n thudc tinh li€n quan hé.

rTho | rCongviec | rHopdong | rChiTiet_hd | rPhieu_thu
TISIX| T|S|X|T|S|X| T | S| X | T]|]S|X
R11++—
R12+++
R13++—
R21 + | + | -
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R22 + + -
R31 + + -
R32 + + -
R41
Rgz | - |+ | +
R43 - + +
Raa - + +
Rss
Rs1
R52 - + +
Rs3
Rs4 -1+ |+

+ ||+ +
+ 4|+ +H]+
|

+ 4|+ +
+ 4|+ +
|

Ciu 3:

a) SELECT matho,tentho
FROM tho

WHERE matho NOT IN

(SELECT matho
FROM hop_dong INNER JOIN chitiet_HD ON hop_dong.sohd = chitiet HD.sohd
WHERE ng_ngthu > date() OR ISNULL(ng_ngthu))

b)SELECT

sohd, ngayhd,makh, tenkh,dchi,soxe,trigiahd,ng_giao_dk,ng_ngthu

FROM hop_dong

WHERE ng_giao_dk <= DATE() AND (TRIGIAHD >

(SELECT SUM(SOTIENTHU) FROM phieu_thu

WHERE phieu_thu.sohd = hop_dong.sohd) OR sohd Not In (Select sohd
From phieu_thu))

C)SELECT sohd,ngayhd,makh,tenkh,dchi,soxe,trigiahd,ng_giao_dk,ng_ngthu
FROM hop_dong
WHERE ng_giao_dk > #12/21/95# AND ng_giao_dk <= #12/31/95#

d)SELECT chitiet_hd.matho,tentho,COUNT(macv) AS soluongcv

FROM chiTiet_hd INNER JOIN tho ON chiTiet_hd.matho = tho.matho

GROUP BY chiTiet_hd.matho,tentho

HAVING COUNT(macv) >= ALL (SELECT COUNT(macv) FROM chiTiet_hd GROUP
BY matho)

e)SELECT chiTiet_hd.matho,tentho,SUM(trigia_cv) AS congtrigia_cv

FROM chiTiet_hd INNER JOIN tho ON chiTiet _hd.matho = tho.matho

GROUP BY chiTiet_hd.matho,tentho

HAVING SUM(trigia_cv) >= ALL (SELECT SUM(trigia_cv) FROM chiTiet_hd
GROUP BY matho)

Cau 4:
F1={MATHO—TENTHO, NHOM, NHOM_TRUONG}
Q1:Tho(MATHO, TENTHO ,NHOM, NHOM_TRUONG)
Ki = MATHO

= Q; & dang chudn BC

F,={MACV—NOIDUNGCV}
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Q2:Congviec(MACV,NOIDUNGCV)
K> = MACV

= Q2 & dang chuidn BC

F3={SOHD—NGAYHD ,MAKH , SOXE , TRIGIAHD ,NG_GI1AO_DK,NG_NGTHU;

MAKH—TENKH,DCHI1}
Q3: Hopdong((SOHD,NGAYHD ,MAKH, TENKH,DCHI , SOXE, TRIGIAHD,NG_GIAO_DK,NG_NGTHU)
Ks = SOHD

= Qz & dang chudn 2

F,={SOHD,MACV—TRIGIA_CV,MATHO,KHOANTHO}
Qs:ChiTiet_hd(SOHD,MACV,TRIGIA_CV,MATHO, KHOANTHO)
Ks = {SOHD,MACV}

= Q4 & dang chuidn BC

Fs={SOPH—NGAYPH, SOHD ,HOTEN, SOT I1ENTHU ; SOHD—MAKH}
Qs:Phieu_thu(SOPH,NGAYPH, SOHD ,MAKH ,HOTEN, SOTIENTHU)
Ks = SOPH

= Qs & dang chudn 2
Vay luge dd cd sé dit liéu C dat dang chuin 2.

DPé€ nang cAp lugc dd co sé dit lidu trén ta phdi phan ra Q3 va Qs thanh:

F31={SOHD—>NGAYHD ,MAKH, SOXE, TRIGIAHD ,NG_GIAO_DK,NG_NGTHU}
Q31: Hopdong(SOHD,NGAYHD ,MAKH, SOXE, TRIGIAHD ,NG_GIAO_DK,NG_NGTHU)
K31 = SOHD

= Qa1 datchuidn BC

F3,={MAKH—TENKH,DCHI}
Q322 Khachhang(MAKH, TENKH,DCHI)
K32 = MAKH

= Qs datchuidn BC

F51={SOPH—->NGAYPH, SOHD ,HOTEN, SOTIENTHU}
Qs1:Phieu_thu(SOPH,NGAYPH,SOHD,HOTEN, SOTIENTHU)
K51 = SOPH

= Qs1 dat chuidn BC

F52={SOHD—MAKH}
Qs2 - Hopdong (SOHD , MAKH)

Ks2 = SOHD = Qs> dat chuin BC

Lugc d6 Qs 1a luge dd con ciia Qz1 nén ta loai Qsz khi luge db cd s¢ dir liéu C. Vay luge db cd sé
dit liéu C dugc phan ra thanh cdc luge d6 Q1,0Q2,0Q31,032,Q4, 051

----000----
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bé 3
Cho mdt lugc so dd co sé dit liéu C dung d€ quan 1y hoat dong kinh doanh kiéu hdi cia mot don vi.
Lugc dd co sé dit liéu C gdm céc luge d6 quan hé nhu sau :

Q:: Nguyen_te(LOAINT,NGAY,TIGIA, TILE_HH)

TAn tir : M&i nguyén té dugc nhan dién duy nhat qua LOAINT. Cdc loai nguyén té& c6 thé 1a: USD,
FF, DM, YEN, ... Thudc tinh TIGIA chi ti gid so v6i tién ddong VN clia mdi nguyén té
trong ngay ( do Ngan hang Ngoai thuong quyé&t dinh vio diu mdi ngay va c6 dinh trong
ngay). Thuodc tinh TILE_HH 1a ti 1& % hué hdong ma cong ty dugc hudng trén gid tri chi trd
clia mdi nguyén t& (ti 1& nay cd dinh trong nim).

Luu y : Quan hé nay chi chira cdc nguyén t& ma cong ty c¢é chi trd kiéu hdi. Mbi khi can chi trd mot
loai nguyén t& mdi, cong ty biat dau luu tf gia nguyén t& mdi k& tir ngay chi tra trd di.

Q2: Don_vi(MADV,NUOC)

Tan tif : Cong ty 1am dai dién cho khodng 50 don vi clia nu6c ngoai d€ chi trd kiéu hdi cho khich
hang tai VN. M&i don vi c6 mi riéng dé phan biét (MADV)va dit tru s& chinh tai 1 nu6c
(NUOC)..

Q3: Danh_sach(MADV,SODS,NGAYDS)

TAan tir : Mi danh sdch lién quan dén 1 don vi, c6 mot sd thi ty (SODS) dé€ phan biét vdi cdc danh
sdch khdc cta cung don vi. Thudc tinh NGAYDS 1a ngay cong ty nhidn dugc danh sich,
cling 1a ngay ma don vi tai nudc ngoai géi danh sidch cho cong ty. Trong mdt ngay, mot
don vi tai nudc ngoai chi gdi t6i da mdt danh sich.

Q4: Ctiet_ds(MADV,SODS,HOTENKH,DIACHI ,LOAINT,TIENNT)

Tan tir : Mbi danh sdch chi trd ciia mdt don vi ¢6 th€ gdm nhiéu khach hang. Gia st ring thudc tinh
HOTENKH c6 thé thém mdt s& thong tin phu dd d€ phan biét v6i cac khdch hiang khic trong
ciing danh sach. Mdi khdch hang chi ¢c6 mot dia chi (DIACHI) va nhiéu khdch hang c6 thé
c6 chung mot dia chi. Trong mot danh sdch, mdi khdch hang chi nhan mdt loai nguyén té
vdi s0 tién nguyén té 12 TIENNT

Qs: Giay_bao(S0OGB,MADV, SODS,HOTENKH,NGAYGB, LAN)

Tan tf : Sau khi nhan danh sich clia mot don vi, cong ty g&i gidy bdo cho cdc khach hang tai VN.
MJi gidy bdo c6 s6 thi ty 1a SOGB (ddnh s6 ting dan) d€ phan biét vdi cic gidy bao khic
(cta ciing don vi hodc khidc don vi). Néu sau 3 1an gdi gidy bao (mdi 1dn cdch nhau 1 tuan)
ma kh4ch hang khong d€n nhin tién, cong ty s& gdi trd cho don vi tai nudc ngoii).

Qs:Chi_tra(SOPCHI ,MADV, SODS ,HOTENKH,NGAYCTRA, SOTIENVN)

Tan tir : Mdi khach hang trong danh sach ctia 1 don vi, sau khi nhin gidy bdo, s& d&€n nhan tién
ddng VN 1 1an tai cong ty v mdi phi€u chi tién cho khéch s& c6 s6 1a SOPCHI dé phan
biét véi bat ky phi€u chi khdc. Thudc tinh SOTIENVN chi s6 tién DPVN ma khich hang
nhin dudc tuong duong véi TIENNT ghi trong danh sdch. T gid qui ddi dudc tinh vao ngay
chi trd (NGAYCTRA). S& tién hué hdong ma cdng ty dugc hudng sé dugc tinh todn dua trén
s6 tién thyc chi (SOTIENVN) va ti 1& hué hong clia nguyén té.
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Cau héi :
1. Xdc dinh tap F gdbm tit cd cdc phu thudc ham suy ra tif tAn tif ca cdc luge dd quan hé. Xdc
dinh khéa cho tirng luge d6 quan hé.
2. MO ta tit cd cdc rang budc toan ven cia lude d6 co s dif liéu. Lap bang tim dnh hudng tdng
hop.
3. Dung ngdn ngit SQL dé thyc hién nhitng yéu ciu sau:
a) Cho biét ti gid clia cdc nguyén té trong ngay 21/12/95
b) Cho biét nhitng danh sich chi tr3 kiéu hdi clia cdc don vi ¢6 tru s& chinh dit tai nuéc Phdp.
¢) Cho bi€t nhitng khach hang khdng d&€n nhan tién.
d) Cho tdng s6 tién hué hdng ma cong ty dugc trong khodng thdi gian tir ngay d; d€n ngay ds.
e) Cho bi€t don vi nudc ngodi c6 tdng s6 tién chi tra (tinh theo tién ddng VN) cao nhat.
4. Lugc @6 co sé dit liéu C & dang chudn may (cao nhat) ? Hiy ding thuit todn phin rd dé
nang cip cd sé dit liu trén.
Luu ¥ : Céc thudc tinh 6 mién gid tri 12 ngay duong lich xem nhu thudc tinh don.

----000----
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bé 4
Cho mdt luge dd co sé dit lieu C dung d€ quan ly viéc thué muén phong tai mot khach san. Luge dd
co sd dit liéu C gom céc luge d6 quan hé nhu sau :

Q1: Phong(MAPH,SO_NGUOI ,DACDIEM,GIA_PHONG)

Tan tr: Cac phong ctia khdach san dudgc phan biét v4i nhau qua MAPH. SO_NGUOI 1a khéd ning
chita t6i da cda phong. DACDIEM md t3 s& dic di€m cda phong. GIA_PHONG la gid ca
thué phong trong 1 ngay.

Q2: Tien_nghi(LOAI_TN,TEN_TN)

Tan tir: Ngoai cdc vat dung t&i thi€u, khach san c6 thé trang bi thém mot sd tién nghi khac cho céc
phong nhu : dién thoai, tivi, ti lanh, .. LOAI_TN 13 mi s& d€ phan biét tirng loai tién
nghi. TEN_TNla tén goi ctia loai tié€n nghi.

Qz: Tai_san(LOAI_TN,STT,MAPH,NGAY_TB)

Tan tr : Mdi loai tién nghi, khdch san cé thé mua mot sd lugng 16n va STT dung dé phan biét cic
vat dung trong ciing loai tién nghi. Mot vat dung c6 thé dudc sip x&p trang bi cho nhiéu
phong khic nhau nhung trong mot ngay vat dung chi trang bi cho mdt phong. MAPH 1a
phong dugc trang bi va NGAY_TB 1a ngay bit dau trang bi.

Luu y : Mdi khi mot vat dung dugc thay d6i phong thi cAp nhat lai MAPH va NGAY_TB ctia vat dung
do.

Q4: Thue_phong(MAPH,HOTEN,NGAYBD ,NGAYKT ,NGAYTRA,LOAIDV,NGAYDV, TIENDV)

Tan tir : HOTEN 1a ho tén cia khdch thué phong MAPH. Gid st ring hod tén cdc khach thué phong
trong cung mdt phong trong mdt ngay ludn ludn khac nhau. NGAYBD va NGAYKT la ngay
bit ddu va ngay két thiic (dy ki€n) thué phong. NGAYTRA 1a ngay trd that su. Gid st ring
khong c6 trudng hdp khach trd phong va thué lai chinh phong dé trong cing mot ngay. S6
tién thué phong dudc chia déu cho sd khach thué trong cling phong.
Khich thué phong c6 thé sit dung thém cdc dich vu (goi dién thoai dudng dai, thué xe, thi
tuc hanh chinh, ...) LOA1_DV 1a mi s6 clia loai dich vu st dung. NGAYDV ngay dich vu thuc
hién. TIENDV 1a s6 tién kh4ch thué phai trd cho dich vu.
Né&u trong ciing mdt ngay khach thué phong st dung 1 dich vu nhiéu 14n thi tién dich vu
dudc cong don lai thainh mot 1an va tao thinh mdt bo (vi du trong ngay goi dién thoai 3
cudc v6i so tién phai trd 1an lugt 13 : S000DVN, 4500PVN, 2000DVN thi sé& dugc tinh
chung mot 1an 1a 11500DVN). Céc dich vu dudc tinh riéng ddi vdi tirng khach. N&u 1a dich
vu chung cho mot s& khéch thi sé& tinh tién cho mot don vi khach dai dién nao dé.

Cau hodi :

1. Xdc dinh tap F gdm tit cd cdc phu thudc ham suy ra tif tin tif cda cdc luge dd quan hé. Xdc
dinh cdc khéa cho tirng lugc do quan hé.

2. MO t3 tit cd cdc rang budc toan ven cda lugc d6 co sé dif liéu C. Lap bang tAm dnh hudng
tdng hop clia cdc rang budc toan ven.

3. Diing ngdn ngit SQL @& thyc hién nhitng yéu ciu sau :
a) Cho biét cdc thong tin clia cdc phong cé kha niing chita trén 3 ngudi.
b) Cho biét cdc thong tin clia cdc phong c6 trang bi may lanh (LOAITN="ML’)
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¢) Cho biét c4c thong tin clia cdc phong hién nay (02/01/96) c6 trang bi mdy lanh.
d) Gia st hom nay 1a ngay 02/01/96. Tinh tong sd tién phai trd (tién thué phong va tién dich
vu) cla ting khach da thué phong X tr ngay 21/12/95 va trd phong vao hdm nay .
e) Cho biét doanh sd thu dugc cda tirng phong (khong tinh tién dich vu)
1. Lugc dd co s§ dit liéu C & dang chudn may (cao nhit) ?. Hiy dung thuit todn phan rd dé
nang cip lugc dd cd s dit liéu C.
Luu ¥ : Cdc thudc tinh ¢c6 mién gi4 tri 1a ngay duong lich xem nhu thudc tinh don.

----000----
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bés
Cho mdt luge @b cd s dit lieu C dung d€ quin 1y viéc viéc cho mugn sich tai mot thu vién (xem tai
chd hoic mang vé nha). Ludc db cd s§ dit liéu C gdm cic lugc dd quan hé nhu sau :

Q1 - The_loai (MATL,TENTL)
Tan tir : Sdch cla thu vién dude phan chia theo thé loai d€ ban doc dé dang tra cttu. MATL 12 ma s&
ctia tirng thé loai va dung d€ phan biét giita cdc thé loai. TENTL 13 tén goi cia thé loai.

Q2 - Sach(MASH,TENSH,NGUYEN_TAC,TAC_GIA,MATL)

TAan tir : MASH diing d€ phan biét cic quyén sdch. TENSH 1a tén (tua) biing ti€ng Viét clia sach va
NGUYEN_TAC la tén nguyén tdc (ti€ng Viét hoiic ti€ng nudc ngoai). TAC_GIAla tén tdc
gid (hay nhém cdc tdc gid) clia sich. N&u sdch ¢ nhiéu tip hay nhiéu ban thi cling xem
nhu cdc dau sach khac nhau va c¢6 mia sd khac nhau. MATL 12 ma th€ loai cta sach.

Qs - phieu_muon(MADG, TENDG,DCHI ,NGAYCAP ,MASH,NGAYMUON,NGAYTRA, TAl CHO)

Tan tir : Mdi doc gid chi c6 mot phi€u mugn sach véi mi s6 14 MADG d€ phan biét véi cic doc gia
khéc. Céc thudc tinh TENDG, DCHI 1a tén va dia chi cia doc gid. NGAYCAP 1a ngay cip
thé cho ddc gid. MASH 12 ma s6 clia sich mugn. Gia st khong c6 trudng hgp muon rdi tra
lai ciing 1 quyén sach trong ciing 1 ngay. N&u sach mugn doc tai chd thi thudc tinh
TAI1_CHO c6 gi4 tri True va NGAYMUON=NGAYTRA. N&u sdch mugn vé nha thi thudc tinh
TA1_CHO c6 gia tri False va NGAYTRA sé& c6 gia tri trdng cho dén khi sdch dugc mang tra
lai cho thu vién. Mbi ddc gid chi dugc giit tai nha t8i da 3 quyén sich v mdi quyén sich
chi dudc giit tai nha t3i da 30 ngay (khong cin luu ¥ dé€n bién phdp x& 1y néu khach vi
pham ndi qui)

Qs - Le_phi(MADG,NAM,NGAY_NOP,SOTIEN)
Tan tir: Poc gid phai d6ng 1& phi hing nim (NAM) d€ gia han thé méi dude mudn sach.
NGAY_NOP,SOTIEN Ia ngay va sd tién nop 1& phi cho NAM.

Céu hdi :
1. X4c dinh tip F gom tit cd cdc phu thudc him suy ra tif tAn tir clia cdc lude d6 quan hé. Xdc dinh
céc khéa cho tirng lude d6 quan hé.
2. Mo ta tit cdc rang budc toan ven clia lude d6 cd s dit 1ié C. Lap bang tAm 4nh hudng tdng hgp
clia cdc rang budc toan ven.
3. Diing ngdn ngit SQL dé thuc hién nhitng yéu ciu sau :
a) Cho bi&t danh sdch ddc gid va nhitng quyén sach mudn qud 20 ngay (k€ tir ngay 02/01/96).
b) Cho biét nhitng quyén sich cé tén thé loaila “Tin hoc” va c6 su tham gia bién soan cia tdc
gid “X”.
¢) Cho biét tdng s& 1an mugn cla tirng quyén sich.
d) Cho biét tdng s& 1an mudn ciia tirng thé loai sich.
e) Cho biét thé loai sach nao dugc mugn nhiéu nhat.
4. Ludc @6 co sé dif liéu C & dang chudn may (cao nhit) ? Hiy ding thuit todn phan rd d€ ning cip
lugc d@6 co sé dit liéu C.
Luu ¥ : Céc thudc tinh ¢6 mién gid tri 12 ngay duong lich xem nhu thudc tinh don.
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