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CHUONG TRINH MON HQC CO SO DU LIEU
Tén mén hoc: CO SO DU LIEU
Ma moén hoc: MH10
I. Vi tri, tinh chat ciia mén hoc:

1. Vi tri: Co s& dit liéu 1a mon hoc co s¢ dao tao trinh d6 Cao dang Cong nghé
thong tin (Ung dung phan mém). Mén hoc nay dugc bd tri sau mon hoc: Tin hoc cin
ban.

2. Tinh chét: Co sé dit liéu 1a mon hoc co sé bét budc.

I1. Muc tiéu mon hoc:
1. Vé kién thuc:
— Trinh bay duoc nguyén ly thiét ké co so dir liéu quan hé;
— Trinh bay dugc cac moé hinh dir li¢u va cac cong cu mo ta dix ligu;
— Trinh bay dugc cac khai niém, tinh nang va cac phuong thuc xu 1y di li¢u
cua hé quan tri co so dir liéu SQL;

2. V& k¥ ning:

— St dung thanh thao cach xay dung cac rang budc, cac phu thuoc ham,
cach chuan hoa cac co sd dix liéu quan hé;

— Thiét ké dugc mot s6 co so dit lieu quan hé thong dung: quan 1y nhan su,
quan ly ban hang, ...;

3. V& nang luc ty cha va trach nhiém:

— C6 kha ning tu nghién ctu, tu hoc, tham khao tai liéu lién quan dén mon
hoc dé van dung vao hoat dong hoc tap.

— Van dung duoc cac kién thic tu nghién ciu, hoc tap va kién thac, ky
ning di duoc hoc dé hoan thién cac ky ning lién quan dén mén hoc mot

cach khoa hoc, dung quy dinh.

I11. N¢i dung mén hoc:



CHUONG 1: MO HINH QUAN HE
Ma chuwong: MH10_01
Gioi thiéu:
Bai hoc giup sinh vién Thyc hién dung cac budc chuyén doi tir luge dd co sé
dir liéu sang md hinh quan hé dit liéu, 4p dung cac phép toan dai s6 quan hé dé biéu

dién trén luge d6 quan hé.

Muc tiéu:

— Trinh bay dugc cac khai niém vé co so dit liéu, hé quan tri co so dit liéu va mo
hinh quan h¢;

— Thuc hién dung cac budc chuyén doi tir luge dd co s¢ dit liéu sang mo hinh
quan h¢ di ligu;

— Ap dung céac phép toan dai s6 quan hé dé biéu dién trén lugc do quan hé;
— Nghiém tac, ti mi trong viéc hoc va lam bai tap.

1. NGUYEN NHAN RA POl CUA MO HINH QUAN HE (RELATIONAL
MODEL)

Trong nhiéu nim, cong nghé tinh toan va thong tin phat trién tir nhitng hé
théng 16n, dat tién, doc quyén dén cac hé thong md manh va khong dit tién. Su phat
trién nay mang lai loi ich to 16n cho nguoi dung cudi boi sy phat trién caa cac goi
ing dung s6 nhu xur Iy van ban, bang tinh dién t, van phong xuat ban, hé quan 1y co
so dir liéu, may tinh tro gitip cong nghé phan mém....

Trudce khi may tinh hoa co so dir liéu duoc gidi thiéu, dir licu dugce Iuu tri theo
kiéu dién tr thanh nhiéu tap tin riéng biét str dung hé tap tin (tir day vé sau ta goi hé
tap tin theo 16i cii). Nhitng tap tin nay duoc xir Iy bang cac ngdn ngir thé hé thur ba
nhu COBOL, FORTRAN, PASCAL va ngay ca BASIC dé tao ra cac giai phap cho
cac van dé cua doanh nghiép. Mdi ung dung, chang han nhu hé tinh luong, hé kho hay
hé théng ké toan s& c6 mét tap cac tap tin riéng chta dit lidu riéng. Cac ung dung nhu
vay tao ra ba van dé sau:

v C6 su lién két chat ché gitra cdu trac luan 1y va cau trac vat 1y cua cac
tap tin va chuong trinh tng dung khai thac chiing. Piéu nay khién viéc



tao nén cac ung dung nay rat kho khan, tén nhiéu thoi gian va do vay ma
tén kém trong bao tri hé thdng.

v C6 su du thira dir liéu rat 16n qua viéc trang lp céc tap tin trong cac tng
dung khac nhau. Diéu nay tao ra nhitng vin dé nhu: dir liéu thiéu nhat
quan, khong gian dia bi lang phi, thoi gian bao tri va luu phong ho cac
tap tin gia tang, vin dé vé quan tri nhu khong chu trong bao mat va to
chuc dir liéu thiéu thdng nhat.

Mot vi du dién hinh vé sy trung lip dit liéu la:
Hé quan 1y ngudn nhén lyc bao gdm ba hé chinh:
v Heé luong, hé nay duy tri ngdy cong va luong cho tit ca nhan vién.
v Hé nhan su, hé nay duy tri 1y lich c4 nhan, dit liéu vé to chirc, cong viéc
dao tao va vi tri thang tién.
v Hé huu, hé nay quan tri cac qui tic lién quan dén nghi huu, loai nghi
huu. Chi tiét vé huu cta timg nhan vién.

Vén dé phac tap 1a Hé luong thong thudng dugc quan 1y boi phong tai chanh,
trong khi Hé nhan su va Hé huu duoc quan 1y boi phong to chic. RS rang, c6 nhiéu
dir liéu vé nhan vién 13 chung cho ca ba hé. Thuong nhiing hé nay thuc hién va git
gin riéng bi¢t va chung tao Sy trung dit liéu nhan vién ma ching dung.

Nguoi str dung co it kha nang khai thac tryc tiép di liéu.

2. HE QUAN TRI CO SO DU LIEU (DATABASE MANAGEMENT SYSTEM)

Khoi dau, sy gisi thiu CSDL va HQTCSDL nham giai quyét cac van dé
cua hé thong tin dua trén cac tap tin theo 16i cii (C1.1). Diéu nay tao ra viéc phat
trién trén hai muoi 1im nim qua mot hé CSDL quan hé thwong mai Xuat hién
cudi nhitng nam thap nién 70 va cac nim dau cua thap nién 80. Trudc khi xem
xét CSDL va hé QTCSDLQH giai quyét mot vai van dé cua hé thong tin theo 16i
ci nhu thé nao chung ta can 1am rd vai khai niém.

2.1 CSDL la gi?

Mot co s dir liéu co thé dinh nghia tam nhu sau: mot chd chira c6 to chuc

tap hop céc tap tin dit liéu c6 twong quan, cidc mau tin va cac cot. Hay noi cach



khac, co so dit liéu 1a mot suwu tap dir lidu co ciu trac, co lién quan véi nhau tao
thanh co s& dir liéu nham phuc vu cho mét muc dich quan 1y nao do.

Ngay nay CSDL ton tai trong mdi tng dung thong dung.

Vi duy: - Hé kho va kiém keé. - Hé dat chd may bay - Hé ngudn nhan lyc.

v

Hé dich vu cong cong nhu cip nude, dién, khi dét

v Piéu khién qué trinh ché tao va san xuat

2.2 Hé quan tri CSDL
Mot hé quan tri CSDL (HQTCSDL) 1a:

v

v

Mot tap cac phan mém quan Iy CSDL va cung cap cac dich vu Xt 1y

CSDL cho nhiing nguoi phat trién ung dung va ngudi ding cubi.

HQTCSDL cung cip mét giao dién giita nguoi sir dung va dit liéu. -
HQTCSDL bién d6i CSDL vat 1y thanh CSDL logic.

& chwdng trinh 1
NSD
g
]\& Chutdng trinh 2 = =
: a
PTUD C

Chuang trinh 3

& HQTCSDL

QTCSDI.

Hinh 1.2.1 - HQTCSDL cung cAp phin giao dién gita NSD va CSDL.

Dua vao cach té chic dit liéu, HQTCSDL duge chia thanh niam loai:

v

v

v

Loai phan cap nhu hé IMS cua IBM
Loai mang nhu IDMS cua Cullinet Software
Loai tap tin dao nhu ADABAS cua Software AG

Loai quan hé nhu ORACLE cua Oracle, DB2 cua IBM, ACCESS cua
Microsoft Access

Loai d6i twong 1a mot tiép can kha méi trong thiét ké HQTCSDL va viéc
sir dung loai ndy sém tro nén pho bién



Hién tai, loai HQTCSDL chinh dugc sir dung trong cong nghé 1a loai HQTCSDL
quan h¢ (RDBMS). Loai nay di chiém linh trong céng nghé trén 10-15 nam cudi
cung khi danh bat loai HQTCSDL phan cip va gan day 1a HQTCSDL mang.

2.3 Nguoi dung (User)

Nguoi dung khai thac CSDL théng qua HQTCSDL c6 thé phan thanh ba loai:
ngudi quan tri CSDL, ngudi phét trién tng dung va lap trinh, ngudi ding cubi.

Nguoi quan tri CSDL, hang ngay, chiu trach nhiém quan 1y va bao tri CSDL
nhu:

v" Su chinh xac va toan ven caa dir li¢u va ing dung trong CSDL, su bao
mat caa CSDL

v Luu phong hd va phuc hoi CSDL

v Gifr lién lac v&i ngudi phat trién ung dung, nguoi lap trinh va nguoi
dung cudi.

v Bao dam su hoat dong tr6i chay va hiéu qua cua CSDL va HQTCSDL

Nguoi phat trién va lap trinh tng dung 13 nhitng nguoi chuyén nghiép vé may
tinh ¢ trach nhiém thiét ké, tao dung va bao tri hé thong tin cho nguoi dung cudbi.

Nguoi dung cudi 1a nhiing ngudi khong chuyén vé may tinh nhung ho 1a cac
chuyén gia trong cac lanh vuc khac c6 trach nhiém cu thé trong té chuc. Ho khai thac
CSDL thong qua hé dugc phat trién bai ngudi phat trién (ng dung hay cac cong cu
truy van cia HQTCSDL.

2.4 CSDLQH va Hé tap tin theo 10i cii

Tiép can CSDL di giai quyét 3 van dé cua hé tap tin theo 16i cii:



2.4.1.1 Vin dé 1: cdu tric logic va cdu triic vat Iy

NSD ? NSD T

chuong trinh chuong trinh
uang dung ang dung

CSDL Logic

Hé quan trj co sé dix liéu

Tiép can theo 16i ciiTiép can theo csdl
Hinh 1.2.2 - Tiép can theo csdl tao ra mot I6p phan mém giira dix lidu vat Iy va
chuong trinh (rng dung
Kién triic bén trong HQTCSDL quan hé tach biét rd rang gitra:
v Chu trac luan 1y cua tat ca tap tin va chuong trinh tng dung khai thac tap
tin nay va
v CAu trac vat 1y cta csdl va phan luu trir cac tap tin.
Tiép can nay tao cho ngudi quan tri CSDL c¢6 thé thay doi cau trac vat Iy hay noi
Iwru trix cua tap tin ma khong anh huong dén chuong trinh wng dung.
2.4.1.2 Vdn @ 2: Du thira di ligu
Khi HQTCSDLQH duoc gigi thiéu, nhiéu té chirc mong tich hop cac tap tin
da phan tan khap trong t6 chirc vao mot CSDL tap trung. Dit liéu c6 thé chia sé
cho nhiéu tng dung khac nhau va nguoi sir dung c6 thé khai thac ddng thoi cac
tap con dit liéu lién quan dén ho. Piéu nay 1am han ché sy du thira dit liéu.
2.4.1.3 Vin dé 3: Su khai théc dit liéu cia nguoi sir dung

Trong hé QTCSDLQH ngudi dung c6 thé truc tiép khai thac dir liéu thong
qua viéc sir dung cac cau truy van hay cac cong cu bao cao duoc cung cap boi hé
QTCSDL.



3. MO HINH QUAN HE (RELATIONAL MODEL)
3.1 Mo hinh quan hé la gi ?

Mo hinh Co s& dir liéu Quan hé (goi tat 1a M6 hinh Quan hé) do E.F Codd dé
Xuat nam 1971. M6 hinh nay bao gom:

v Mot hé théng cac ky hiéu dé mo ta dir liéu dudi dang dong va cot nhu
quan hé, bg, thuéc tinh, khéa chinh, khod ngoai, ...

v MGt tap hop cac phép toan thao tac trén dit liéu nhu phép toan tap hop,
phép toan quan hé.

v Rang budc toan ven quan hé.

Cac hé HQTCSDLQH ngay nay duoc xay dung dwa vao 1y thuyét ctia mo
hinh quan hé. Myc dich ciia mon hoc nay gitip cho sinh vién nam duoc Kién trac
tong quat vé mé hinh quan hé va ap dung né dé 1ap mé hinh dir lidu quan hé co
hiéu qua trong luu trir va khai thac (nghia la: xdy dung céu tric CSDL va truy
van di liéu trong CSDL).

 MASV HOTEN i MONHOC ! TENKHOA ! DIEMTHI
} 9900 ' TRANDANTHU ' COSODULIEU CONG NGHE THONG TIN 3.0
i 99002 i NGUYEN HA DA THAO | CO SO DU LIEU CONG NGHE THONG TIN 8.0
99[)-(JI|TRANDANTHU TIN HOC VAN PHONG : CONG NGHE THONG TIN 6.0 :
99l]-[]5| LETHANH TRUNG | TIN HOC VAN PHONG | ANH VAN 5.0

Chang han véi bai toan quan 1y diém thi cua sinh vién, néu luu trit dit liéu theo
dang bang vai cac cot MASV, HOTEN, MONHOC, TENKHOA, DIEMTHI thi cac
gia tri cua cac cot HOTEN, MONHOC, TENKHOA s& bj tring 1dp. Su trung lap nay
gay nén mot s6 van dé:

v Ta khong thé luu trit mot sinh vién moi khi sinh vién nay chua c6 diém
thi

v Khi can stra ddi ho tén sinh vién thi ta phai sta tat ca cac dong cé lién
quan dén sinh vién nay. Diéu nay dé& gay ra tinh trang di liéu thiéu nhat
quan.

v Khi ¢6 nhu cau x6a diém thi cia mot sinh vién kéo theo kha ning xoa

luon ho tén sinh vién do.



Viéc luu trit dit liéu nhu trén khong dung véi mé hinh quan hé. Dé luu trit ding
véi mo hinh quan hé ta phai thay MONHOC bang MAMH, thay TENKHOA bang
MAKHOA, tach mot bang dit liéu 16n d6 ra thanh nhiéu bang con, nhuw mé hinh duéi.

' MASV . MAMH | DIEMTHI| | MASV | HOTEN  MAKHOA |
' 99[](]] | CSDL 3 99001 TRAN DAN THU CNT‘TE
[__.‘_1_2{}9? : CSDL 80y 99002 { NGUYEN HA DA THAO CNT'T'
MAMH TENMH ‘iﬂ[lh[ MAKHOA TENKHOA :
CSDL IIIIII : :CO SO DU LIEU 9(] : CNTT CONG NGHE THONG TIN
Tl-I‘v'P : : TIN HOC VAN PHONG 9(} AV ANH VAN :

3.2 Cac khai niém co ban ciia mo hinh quan hé
3.2.1 Thudc tinh (Attribute, Arity)

Chang han voi bai todn quan 1y diém thi cua sinh vién. Vi doi twong sinh vién
ta can phai chu y dén cac dic trung riéng nhu ho tén, ngdy sinh, nit, tinh thudng tra,
hoc bong, 16p ma sinh vién theo hoc, . . . cac dic trung nay goi la thudc tinh.

Céc thudc tinh duoc phan biét qua tén goi va phai thudc vao mot kiéu dit lidu
nhat dinh (s6, chudi, ngay thang, logic, hinh anh, ...). Kiéu dit liéu & day 1a kiéu don.
Trong cing mdt dbi twong khong duoc 6 hai thudce tinh cing tén.

Thong thuong mdi thude tinh chi chon lay gid tri trong mot tap con cua kiéu dir
liéu va tap hop con d6 goi 1a mién gia tri cta thudc tinh d6. Thudc tinh ngay trong
thang thi c6 kiéu dir liéu 12 sd nguyén, mién gia tri cia né la 1 dén (t6i da 1a) 31.
Hoac diém thi ciia sinh vién chi 1a cac sb nguyén tir 0 dén 10 (di véi thang diém 10).

Thuong ngudi ta dung cac chir cai hoa A, B, C, ... dé biéu dién cac cot thudc
tinh, hodc A1,A2,...., An dé biéu dién mot sé luong 16n cac thudc tinh.
3.2.2 Lwec Do Quan Hé (Relation Schema)

Tap tat ca cac thudc tinh can quan 1y cua mot ddi tugng cung véi mdi lién hé
gitta chung duoc goi 1a lwgc d6 quan hé. Luoc d6 quan hé Q vai tap thudc tinh
{A1,A2,...,An} dugc viét 1a Q(A1,A2,...,An). Tap cac thudc tinh ctia Q duoc ky hi¢u
la Q+. Chang han luoc d6 quan hé sinh vién (Pat tén 1a Sv) véi cac thudc tinh nhu
trén la:

SV (MASV, HOSV, TENSV, NU, NGAYSINH, MALOP, HOCBONG, TINH)



Thudng khi thanh 1ap mot luge d6, ngudi thiét ké luon gan cho ndé mot ¥ nghia
nhat dinh, ¥ nghia d6 goi 1a tan tir ciia lwoc dd quan hé d6. Dya vao tan tir ngudi ta
xéc dinh dugc tap thudc tinh khoa cua luge do quan hé (khai niém khoa s& dugc trinh
bay & phan sau).

Khi phat biéu tan tir cho mot lugc dd quan hé, ngudi thiét ké can phai moé ta day
da ¥ nghia dé ngudi khac tranh hiéu nham. Chang han tan tir cta luoc dd quan hé trén
1a: mdi sinh vién c6 mot ma sinh vién (MASV) duy nhat, mbi ma sinh vién xéac dinh
tat ca cac thudc tinh cua sinh vién d6 nhu ho tén (HOTEN), nit (NU), ngay sinh
(NGAYSINH), 16p theo hoc (MALOP), hoc bong (HOCBONG), tinh cu trii (TINH).

Nhiéu luwoc d6 quan hé cung nam trong mét hé théng quan 1y duoc goi 1a mot
luge dd co so dir liéu.

Vi du lugce d6 co sd dir liéu dé quan 1y diém sinh vién c6 thé gom céc lugc d6
quan hé sau:

SV(MASV, HOSV, TENSV, NU, NGAYSINH, MALOP, TINH, HOCBONG)
Lop(MALOP, TENLOP,SISO,MAKHOA)

Kh(MAKHOA TENKHOA, SOCBGD)

Mh(MAMH, TENMH, SOTIET)

Kq(MASV, MAMH, DIEMTHI)

Phan gidi thich cdc thudc tinh:

MASV M3 sinh vién HOCBONG hoc bong

HOTEN Tén sinh vién TINH tinh

NU Nir TENKHOA tén khoa
NGAYSINH ngiy sinh SOCBGD s cdn bd gidng day
LOP 16p MAMH md mdn hoc
TENLOP tén 16p TENMH tén mdén hoc

SISO si s 16p SOTIET s0 tiét

MAKHOA mi khoa DIEMTHI diém thi

Sy thé hién cua luge d6 quan hé Q tai mot thoi diém nao d6 duoc goi 1a
quan hé, rd rang 1a trén mot luge dd quan hé co thé dinh nghia rat nhiéu quan hé.
Thudng ta dung cac ky hiéu nhu R, S, Q dé chi cac luge d6 quan hé, con quan hé
duoc dinh nghia trén n6 tuong ung dugc ky hiéulalar, s, q



3.2.3 Bg (Tuple)

Bo 1a tap moi gia tri lién quan cua tat ca cac thudc tinh cia mét luge dd guan hé.

Chéng han quan hé sau c6 2 bo.

MASV HOTEN NU |NGAYSINH MALOP [TINH |[HOCBONG
99001 TRAN TRUE [15-03-1977 |CBTH2B [TIEN 120000
DAN THU GIANG
99002 NGUYEN [TRUE 25-04-1986 [TCTH29C [TPHCM (120000
HA DA
THAO

Thuong nguoi ta dung cac chir cai thuong (nhu t,p,q,...) dé biéu dién cac bo.

Chang han dé noi bo t thudc quan hé r ta viét: t [ r.

Vé truc quan thi mdi quan hé xem nhu mot bang, trong d6 mdi cot 1a théng tin
vé mot thudc tinh, mdi dong 1a thong tin vé mot bo. Chang han sau day 1a cac thé hién

cua cac quan hé dinh nghia trén lugc do co s¢ dit liéu quan 1y sinh vién & trén:




rSv

IMASV HOTEN NU __INGAYSINH MALOP_TINH HOCBONG
99001 {TRAN DAN THU  [TRUE 15031977 CDTH2B [TIEN GIANG| 120000
99002 NGUYEN HADA THAO TRUE 25.04-1986 CDTH2B TPHCM 120000
P9003_PHAM ANH HUY ...1_:_&1:_5_'_3.}.'._?‘_'_@.5:.'_'3’.?7 CDTH2B [BACLIEU_ _ | |
99004 NGUYENNGOC THUAN FALSE24-12-1980 (CPTH2B CAMAU _:
99005 ILE THANH TRUNG FALSEDO-11-1978 (CDAVI [ICAMAU | 120000
99006 NGUYEN HONG VAN  FALSE9-09-1979 CPAV1 SOC TRANG : :
99007 VU THI LOAN ~TRUE }15-03-1975 _CPAV1 |CAMAU | 1}
99008 _TRUONG KIM QUANG FALSE! 15-05-1975 _ICDTH2B_HA NOI : o
09009 {TON THAT QUYEN FALSED6-06-1976 ICDTH2B [VUNG TAU 60000)
99010 HA VAN LONG FALSE14-04-1973 CPAVI BACLIEU :
99011 BUI VAN ANH  FALSED2-12-1972  (CPAV1 [ANGIANG | i
99012 LE HUU CHI  FALSE28-08-1977 (CPPT2 CANTHO - 60000
9013 WU THANH CONG  FALSED9-03-1979 iCDTH2B [KIEN GIANG 60000
99014 TRAN QUANG _ CUONG FALSE30-05-1981 CDDT2 _DONG THAP . 120000
09015 PHAM VAN HAI FALSER0-06-1076  CBPT2 ICAMAU 1}
99016_HUYNH THANH HOANG FALSE29-07-1982 iCPPT2 _TPHCM : BO00L:
o017 TRANMINH __ LAM  FALSEPI-08-1977 CDTH2B TRAVINH | 1
99018 _PHAN VAN SANG FALSE:10:05-1979  CBDLI__DONG THAP : 120000
9019 PHAM THI HUYEN FALSE}i6-06-1982 _CDDLI__(CANTHO | 120000}
99020 NGUYEN THI __ NGAN [TRUE -11-11-198] CDTH2B CAMAU __ : 120000
09021 PHAM TAN QUANG FALSEDI-01-1980  CPDLI_ICAMAU |
99022 TRAN PHUOC _ QUYEN FFHLSE 12:12-1979 _ {CDTH2B BACLIEU _ : 60000:
09023 ILE THITHANH VAN  TRUE }I1-11-1980 CBDLI [TPHCM | 120000}
rkh rih i R
MAKHOA TENKHOA {SOCBGD | MAMHTENMH SOTIET :
CNTT____CONGNGHETHONGTIN .60 . (CSDL_CQSODULIEU 90 :
AV ANHVAN D 600 FOX  FOXPRO 120 :
HOA HOACHAT . 20 THVP TINHOC VAN PHONG 90 :
MTRUONGMOITRUONG | 10| [AVTH |ANHVANTIN HOC 60
XD Kaypun_ L 10| KTS_KYTHUAT SO 60
DL muueH 5] CTDL_____ac:AU TRUC DU LIEU 60
TTIN Jroan.tiNHoc, [ 30| ITINT IrRITUE NHAN TAO 45 |
SINH “CONGNGHE SINHHOC 30 MANG MANG MAY TINH CB 45 °
VL NATLY i 20 ?FB VI SUAL BASIC 90 :
bT DIENTU ' 20 . AC__ ACCESS 180 :
LR LAPRAPMAYTINH 60 |
INTER {CAC DICH VU INTERNET 45 |
HDH  HE DIEU HANH , 60 |
KTLT KY THUAT LAPTRINH | 45 |
VIEOX VISUALFOXPRO . .......60.;




rkq

MA“‘I MAMH D[E\IITHI I e e S ——— S —
T99001_| CSDL 3.0 E})aﬂnﬁfmmc 1601 {99016 KTS 7.0
1 99002 | CSDL 8.0 199007 TMANG |20 199017 . KTS 7.0}
- 99003 : CSDL 80 99008 :MANG :7.0. 99017 |FOX |40
: 99004 : CSDL 3.0 199009 :MANG :3.0: 99017 | MANG | 8.0
1 99005 _: CSDL 2.0) :99010 {TINT__:50: 99017 |CSDL |8.0:
99001 | THVP 6.0 199011 {FOX__ 14.0|  |99017 | TINT | 6.0
99002 | THVP 300 {99012 [FOX {501 {99002 | MANG | 8.0
{ 99003 | THVP 8.0 199013 {FOX_ __ {7.0] '_‘g?_{l{_}-il-__”MANG _g _{3_
199004 | THVP 9.0 199014 | VB 7.0 199018 | TINT 7.0}
199005 : THVP 501 :99015 : VB 3.0 _fgg;_tﬂ?_”. CSDL |80
199020 ITHVP :  7.00 199023 I TINT 3.0

£ 99021 :MANG 7.0 199023 : THVP 6.0
(99022 manG {60} fos0x Fox 50

199023 ICSDL | 8.0 E_tggﬂg;_i_y_ﬁ 19.0] .umzziTTNT | 6.0 ]
L9023 [manG [ eo0] |ooo2s kTS (60

rLop

MALOP TENLOP SISO | MAKHOA
CPTH2B | CAO PANG TIN HOC KHOA 2000B 60 | cntt

TCTH29C | TRUNG CAP TIN HOC KHOA 29 C 121 | cntt

CPAVI CAO PANG ANH VAN 1 120 | av

CPBT2 CAO PANG PIEN TU 2 80 | dt

CPDLI CAO PANG DU LICH | 42 | di

3.2.4 Khoa (Key, Candidate Key):

Cho luoc dd quan hé R, SCIR+. S duoc goi 1a mot siéu khoa (superkey) cia lugc
d6 quan hé R néu vai hai bo tury v trong quan hé R thi gia tri caa cac thudc tinh trong

S 1a khac nhau.

Mét luoc dd quan hé ¢ thé co nhiéu siéu khoa. Siéu khoa chira it thudc tinh nhat
duoc goi 1a khoa chi dinh (hay khoa dé nghi), trong truong hop luge d6 quan hé c6
nhiéu khoa chi dinh, thi khoa duoc chon dé cai dit goi 1a khoa chinh (Primary key)
(phan sau khoa chinh duoc goi tit 13 khoa)

Céc thuc tinh tham gia vao mQt khoa dugc goi 1a thudc tinh khoa (prime key),

nguoc lai dugc goi la thudc tinh khong khoa (non prime key).

Mot thude tinh dugc goi 1a khoa ngoai néu né 1a thudc tinh cia mot luoce dd quan

hé nay nhung lai 12 khoa chinh cua luge do quan hé khac.



Vi du: Ta hiy xem lugc dd quan hé sau:

Xe(SODANGBO, QUICACH, HINHDANG, MAUSAC, SOSUON, SOMAY,
MAXE, QUOCGIA)

Siéu khoa: (SOSUON,QUICACH),...

Khoa chi dinh: (SODANGBO,QUOCGIA), (SOSUON), (SOMAY), (MAXE)
Khoéa chinh: MAXE

Thugc tinh khoa: SODANGBO,QUOCGIA, SOSUON, SOMAY, MAXE
Thudc tinh khong khéa: QUICACH, HINHDANG, MAUSAC

Khoéa cua Sv 1la (MASV), Khod cua Mh la (MAMH), khod cua Kh la
(MAKHOA), khoa cua Kq 1a (MASV,MAMH) khoa cua Lop 1a MALOP, trong Lop
thudc tinh MAKHOA 1a khoa ngoai

3.3 Cac phép toan tap hop (set operation)
3.3.1 Phép hop (Union operation)

Cho hai luoc dd quan hé Qi va Q. c¢6 cung tap thudc tinh {A1As..,An}. 1 va 1o
lan luot 12 hai quan hé trén Q1 va Q,. Phép hop cua hai lugc d6 quan hé Q1 va Q, sé
tao thanh mot lugc dd guan hé Qsz Qs duogc xac dinh nhu sau:

Q3+= {AI,P*Z. = ow F*E.‘rl}

ry= rmt+r; = (&t | £t € r; holc t £ r;}

Vi du:

. > SEN - S B S-S

_ MASV_| MAMH | DIEMTHI | | MASV | MAMH | DIEMTHI | | MASV_j MAMH | DIEMTHI

199001 :CSDL 50: 199002 :CTDL 20 199001 ICSDL @ 5.0

199002 ICTDL @ 2.0} 199001 : TINT 50 99002 ICTDL = 2.0

1 99003 : MANG 8.0: 199003 :CSDL 60 199003 :MANG i 8.0
99001 JTINT | .. 3.0
99003 |CSDL | | 6.0

3.3.2 Phép Giao (Intersection):

Cho hai luge d6 quan hé Q1 va Q2 c6 cung tap thudc tinh {A1,A2....An}. rl va
r2 lan luot 14 hai quan hé trén Q1 va Q2. Phép giao cua hai luoc d6 quan hé Q1 va Q2
s& tao thanh mot lugc dd quan hé Q3 nhu sau:



ry = ryhre= {t | £t € r;, va t € rai}

Vidu

Iy N l"' l"i—l']i'""l ]"' )

" MASV : MAMH DIEM . MASV | MAMH _DIEM : : MASV : MAMH D[Ew;
199001 {CSDL | 5.0 199002 I(HZI'II"IIZEII,””im 2.0] {99002 | CTDL Y]
99002 | CTDL 2.0 199001 :TINT | 50}

99003 IMANG | 8.0 99003 !.(HZ.S.I.J.I_,.”_E.”_.{:_.I_[]”.

3.3.3 Phép Trir (Minus, difference)

Cho hai luoc dd quan hé Qi va Q. c¢6 cung tap thudc tinh {A1Az..,An}. 11 va 1o
lan luot 12 hai quan hé trén Q1 va Q,. Phép trir luoc d6 quan hé Q; cho Q; s& tao thanh
mét luoc db quan hé Qs nhu sau:

3t={R1,Az, - -, Anl
rs=r; - rs= {t|ter; vi t € rs}

Luwu v: v6i phép hop, giao, trir thi hai quan hé phai kha hop, nghia la chung cé
cung s6 thudc tinh va mién gia trj thudc tinh phai twong thich

Vi du:

r| r2 ri=r-r:
'MASV : MAMH : DIEMTHI : : MASV [ MAMH : DIEMTHI = : MASV : MAMH : DIEMTHI
99001 | CSDL_| 5.0} 199002 CTDL | 20 g@ggy__lcsm P50
99002 | CTDL | 2.0} -EIEJUUI TINT | 50 [99003]MANG! 80
99003 : MANG : 80: :99003 | CSDL : 6.0

3.3.4 Tich Descartes (Cartesian Product, product)

Cho hai luge db quan hé Qu(ALAz..,A,), Q2(B1B:..,.Bm). I va r lan luot 13
hai quan hé trén Q; va Q.. Tich Descartes cua hai lugc d6 quan hé Q; va Q. s&
tao thanh mét luoc d6 quan hé Qs nhu sau:

Qst = Ot Q= {Ai1, ..., Bi,...}
rs= r; ® r:= {(ti,tz)| ti1 € r1 va t: £ rz}

Vi du:



I 3= rxrz

"MASV : MAMH : DIEMTHI . MASV | MAMH _ DIEMTHI : MAMH | TENMH
199001 1 CSDL__ | 501 199001 | CSDL | 501 CSDL__| COSODULIEU_ |
99002 :CTDL : 20: 99001 :CSDL 50:FOX | FOXPRO
£99003 I MANG : 8.0: 99002 : CIDL 20:CSDL__| COSODULIEU
. S . L.99002 L CTDL 2.0 : FOX FOXPRO . .
| MAMH | TENMH | 199003 | MANG | 80} CSDL__| COSODULIEU |
: CSDL  : CO SO DU LIEU : 99003 : MANG :  80:FOX | FOXPRO :

[ FOX | FOXPRO

3.4 Cac phép toan quan hé¢
3.4.1 Phép Chiéu (Projection)
Cho mét luoc db quan hé Q(ALA,..,A,). r 1a quan hé trén Q. X < Q*.

Phép chiéu cua Q 1én tap thudc tinh X s& tao thanh lugc d6 quan hé Q’= Q[X],
trong d6 Q’* chinh 1a X va r’ chinh 13 r nhung chi lay cac thudc tinh cua X.

Q=X

r' = rg[¥] = r.¥X = {£t"|3 ter va :-}{_= L[¥] = t"]

Phép chiéu chinh 1a phép rut trich dir liéu theo cot (chiéu doc), cac bd tring nhau
s¢€ bi loai bé.

Vi du:

r r =r.{MAMH}

MASV| MAMH| DIEMTHI| | MAMH

99001 | CSDL 50| |CSDL
99002 CTDL 20| |CTDL
99003 | MANG 8.0| | MANG

3.4.2 Phép Chon (Selection)

Cho luoc do quan hé Q(ALA,...Ay), r 1a mot quan hé trén Q. Xc Q* va E 1a mot
ménh d¢é logic dugc phat biéu trén tap X. Phan tir ter thoa mén diéu kién E ky hiéu 1a
t(E). Phép chon tir r theo diéu kién E s& tao thanh mot luge d6 quan hé Q’ nhu sau:

Q't =0
r*= r{E})= r:E ={t | £t € r vi t(E)}



Phép chon 1a phép rit trich dit liéu theo dong, cac bd phai thoa diéu kién chon E.
Vi du:
r r’=r:DIEMTHI >=5

MASV| MAMH| DIEMTHI MASV| MAMH| DIEMTHI

99001 | CSDL 5.0 99001 | CSDL 5.0
99002 | CTDL 2.0 99003 | MANG 8.0
99003 | MANG 8.0

3.4.3 Phép két, Phép Két Tw Nhién (join, natural join):

Cho hai luge db quan hé Qi(A1A;..,An), Q2(B1B;..,.Bm). 1 va 1 lan luot 13 hai
quan hé trén Q; va Qa.

Ai va B; lan luot 1a cac thudc tinh ciia Q; va Q; sao cho MGT(A) = MGT(By)
(MGT: mién gia tri. Thudc tinh thuéc hai quan hé tham gia diéu kién két phdi ciing
mién gid tri).

0 1a mot phép so sanh trén MGT(A)).

Phép két gitta Q1 va Q2 S& tao thanh mot lugc dd quan hé Qs nhu sau:
Qg+ = = L) Dot

AN

re=r|=<|r = {tizldti=er,, dt:=r: sao cho
Ci12-0h* = 1ti
Ciz.0=2% = Tz

C1 . ™ U tz.Bj}
Ta rat ra cac budc cu thé dé thuc hién phép két nhu sau:
- Tao tich descartes
- Thuc hién phép chon theo diéu kién E=A; 6 B;
Vi du:



A tuong ung thudc tinh B, B tuong tng thudc tinh F va 0 1a phép so sainh “>=".
Ta duoc két qua 1a quan hé sau:
Kz F

RO 7 3= npdr

715 5| 7] 5] 3

Néu 0 duoc sir dung trong phép két 1a phép so sanh bang (=) thi ta goi 12 phép
két bang. Hon nita néu A= B; thi phép két bang nay duoc goi 1a phép két tw nhién
(ie: hai quan hé ¢ diéu kién két bang trén thudc tinh tring tén). Phép két tu nhién 1a
mot phép két thudng dung nhét trong thuc té.

Vi du: Voi Ai= Bj = MAMH

MAMH
r ) rs=pl|><|r
MAS | MAM | DIE MAM | TENM MAS | MAM |DIE | TENM
V. |H M H H V. |H M H
99001 |[CSDL | 5.0 CSDL |COSO ||99001 |CSDL | 5.0 |COSO
DU DU
99002 |CTDL | 2.0 LIEU LIEU




99003

MANG

8.0

CTDL

CAU
TRUC
DU
LIEU

99002

CTDL

2.0

CAU
TRUC
DU
LIEU

3.4.4 Phép chia (division):

Cho hai lugc @6 quan hé Qi(A1A,...An, B1Bs...Bn), Q2(B1Bs:....Bn). 1 varp 1an
luot 1a hai quan h¢ trén Q1 va Q..

Q." la tap con cua Q;*

Phép chia Q; va Q; & tao thanh mot luge d6 quan hé Qs nhu sau:
37 = {A1,...,.Anm}

3= r+r = {ts|Vtzery, It er t=ti.{Aq,...,An}; =t1.{B1,...,.Bm}}

Vidu:

I't 2 Mnm=ry=+mn
A1 | A A3z| Aa | As A4 | As Al A2 | Az
a|b d|c|g - | g é d
a|b d|e|f f C
b|lc e|e | f
clglc|c|g
el g c¢c|e|f
a|bl e|lg|le

3.4.5 Cdc tinh chét ciia dai sé6 quan h¢

Q 1a luoc d6 quan hé q,r,s 1a quan hé trén Q, E,E1,E; 1a ménh dé logic trén Q*

X1§X2§Q+

Hay chiing minh céc tinh chét sau:

+

(r:E1):E; = (r:E2):Ex

Chang minh:
(r:E1):Ex= {t’|t’e(r:E1) vat’(E2)}

= {t’|t’ e{t|ter va t(E1)} vat’(Ez)}



= {t’er|t’(E1) vat’(E2)}

= {t’|t’e{tter va t(E2)} va t’(Eq)}
= {t’|t’e(r:E2) va t’(E1)}

= (r:Ey):E;

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

Chtng minh:
(r+s):E = {tjte(r+s) va t(E)}
= {tite {t’|t’er hoac t’es} va t(E)}
= {t|(ter hoac tes) vat(E)}
= {t|(ter va t(E)) hoac (tes va t(E))}
= {tite{t’|’er vat’(E)} hoac te {t’|t’es vat’(E)}}

= {t|te(r:E) hoic te(s:E)}

= (rE)+(s:E)
(r*s).E = (nE)*(s:E)
Chung minh:
(s):E  ={tite(r*s) va y(E)}

={tlte {’|’er vat’es} va t(E)}
= {tlter vates va t(E)}
= {t|(ter va t(E)) va (tes va t(E))}

={tte{t’|ervat’(E)} vate{t’|’esvat’(E)}}




= {tlte(r:E) vate(s:E)}

= (rE)*(s:E)

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

Chung minh:
(r-s):E = {tite(r-s) va t(E)}
= {tlte {| er va ' s} va «(E)}
= {tlter va tes va t(E)}
= {t|(ter va t(E)) va (tgs va t(E))}
= {tite {t|C er va t'(E)} va te {t'|t’es va £ (E)}}
= {tlte(r:E) va tg(s:E)}
= (rE)*(s:E)

Vi X5 D X1 = (r.Xz).Xl =r.X;

Chirng minh:
(r.X2).X1 = {t.XaJte(r.X2)}
= {t Xulte {t’ . Xo[t er}}
= {(’.Xp).XqJt’er}
= {’. Xt er} vi X3 = Xz

=r.Xy
E phat biéu trén X = (r:E).X = (r.X):E
Chirng minh:
(r:e).X = {tX|te(r:E)}

={tXte{t’|’ervat’(E)}}




= {t.X|ter va t(E)}
= {t'|te{t.X|ter} vat’(E)}
= {t'|t’e(r.X) va t(E)}

= (r.X):E

gP><|r=rl><lq

Chirng minh:
(q|><|r) ={'[12|E|t1€q,5|t2€r t12.Q+ =1, t12.R+ =t t12.Ai 0 tlz.Bj}

=T1><|q

Ai€Q, BieS, CkeQ, DieR = (qP><IN><fs = q><[(1><Is)

Chirng minh:
(q|><|r)|><|s = {t12|E|tle(q|><|r),EItgeS t12.Q+UR+ =t 1125 =t tlz.Aieltlz.Bj}

= {t12|EItle{u12|EIuleq,Equer U1.C|<92U2.D|}, U12.Q+:U1, U12.R+:U2,
dt,es t12.Q+UR+ = t1,t12.S+:t2 tl.Aieltz.Bj}

= {t123|3t1€q,3t2€r,3t368, t123.Q+=t1,t123.R+=t2 t123.S+:'[3,
t123.Ai01t123.B] t123.CiO2t123.D1}

= {t12|3t1€q,3t2€{U12|E|U1€r,E|U2€S U12.R+:U1, U12.S+:U2,
Ul.Ck92U2.D|}, tlz.Q+:t1, t12.R+US+:t2 t12.Ai91t12.Bj}

= {t1o[Ft1€q, It (1><[3),t12.Q* =ty , t12.R*US*=t; t12.AiB1t12.Bj}
= q><|(r|><ls)

4. MO HINH THUC THE KET HQP

4.1 Giéi thiéu md hinh thuc thé két hop

Céc nha phan tich thiét ké hé thdng thong tin thuong xay dung lwgc do co sé dir
ligu (C1.111.2.ii) tr mo hinh thuc thé két hop va mo hinh nay lai duoc xay dung tir
phan dic ta vin dé cua mot bai toan thuc té.



- 7 A
‘ Dictd van dé ‘

Phén tich dic td dé€ xdc dinh di liéu yéu
ciu va mai lién quan giita ching dé€ xy
dung mé hinh thuc thé két hgp

A

‘ Mé hinh thuc thé két hap

Ap dung qui tdc bién ddi
mé hinh thy'c thé k&t hgp
thinh luge db cd sd dit liéu

A
‘ Luge dd cd sd dif liéu ‘

Hinh 1.4.1 - Ludc 46 CSDL xdy dung theo hwdng Phén tich thi&t ké

Lugc d6 co so dir liéu xay dung theo hudng nay thong thudng dat téi thiéu dang
chuan 3

(3NF: third normal form) nghia 1a ¢ dang c6 su du thtra dix liéu & mac tdi thiéu,
con mon CSDL xay dung luge d6 CSDL dat dang chuan 3 tir lugc d6 co sé dir lidu
chua dat dang chuan c6 kém cac tdn tir (C1.111.2.ii). Ta hiy xem vi du sau:

4.1.1 Vidu — Méi quan h¢ mgt-nhiéu
4.1.1.1 Ddc ta van dé

Nhitng nguoi phu trach dao tao cua Trwong cao dang coéng dong nii Ayers
mong mudn tao 1ap mot CSDL vé cac mon dao tao cua trudng (nhu: chuang chi leo
nui, cong nghé bay) va hoc vién ghi danh vao nhiing mén hoc nay. Trudong ciling co
qui dinh la cung mot luc, hoc vién chi ¢ thé ghi danh vao mgt moén hoc. Ho chi quan
tam vé dir liéu cua dot ghi danh hién tai. Mot khi hoc vién két thac mon hoc thi nha
truong sé& khong con quan tam dén ho va nhiing hoc vién nay phai dugc xé6a khoi
CSDL. Thong tin can luu trir v& mot hoc vién bao gom: ma hoc vién, tén hoc vién, dia
chi, ngay sinh, sb dién thoai, ngay nhap hoc

Thong tin vé mon hoc 96m ma mon hoc, tén mén hoc, thoi luong
Phan tich:

v Phan dic ta van dé chira dung cac qui tic quan 1y va dit liéu yéu cau cua
van dé.

v Dir liéu cua van dé 1a: chi tiét vé hoc vién c6 ma hoc vién, tén hoc vién,
dia chi, ngay sinh, sé dién thogi va ngay nhdp hec chi tiét vé mén hec

cO md mon hoc, tén mén hoc va thoi luweng.

v Qui tac quan 1y gom:



+ Cung mdt luc, mot hoc vién chi ¢co thé ghi danh vao mot mon hoc.
+ Nhiéu hoc vién c6 thé ghi danh vao mot mén hoc.

+ Nha truong chi quan tim dén nhitng hoc vién cia mén hoc hién

tal.
? ’
A \ A
4.1.1.2 M6 hinh thuc the két hop ER
mot N\
mdt hay nhiéu ‘ \

::,1] ::::z \‘IILC:: ghi danh vio \.i\ mi_mdn hoc
dia chi HQC VIEN |5 (O MON HQC 'I“-{'}I“"“ hoc
18 e " thdi lugng

ngdy sinh dudc ghi danh bdi
50 f[u;ll [ﬂ[l()i]l : e6 thé
ngdy nhiip hoc phdi
Hinh 1.4,2 - M6 hinh ER ctia vin dé hoe vién/mén hoc Truéing cao ding cong ddng mii Ayers

Céc tinh chat trong mo hinh thuc thé két hop:

Hinh chit nhat duoc goi 1a t@p thuec thé. Tén cua tap thuc thé duoc ghi bén trong
hinh chit nhat va dung danh tir dé dit tén cho tap thuc thé.

Puong ndi gitra hai tap thuc thé dugc goi 1a méi quan hé (mai két hgp). Mdi
quan hé trong van dé trén 1a méi quan hé mot-nhiéu (1:M). Noi dung ctia moi quan hé
duoc dién ta theo hai chiéu: “ghi danh vao”, “duoc ghi danh bai” va chung dién ta hai
noi dung sau:

v M&i HOC VIEN c6 thé ghi danh vao mét MON HQC
v M&i MON HOQC phai dugc ghi danh bai mét hay nhiéu HQC VIEN

Cac dir liéu ghi bén canh tap thuc thé dugc goi 1a thudc tinh. Ching cung cap
thong tin chi tiét vé tap thuc thé. Co hai loai thudc tinh:

Thuoc tinh nhan dién 1a thudc tinh dé phan biét thuc thé nay véi thuc thé kia
trong tap thuc thé.

Thuoc tinh mé ta 1a thudc tinh cung cap thong tin chi tiét hon vé thyuc thé trong
tap thuc thé.

M&i quan hé cua van dé trén 13 mdi quan hé mot-nhiéu. Tinh chit nay cua moi
quan hé goi 13 tinh két néi cia mdi quan hé. Tinh két néi mot-nhiéu rat pho bién trong
md hinh thyc thé két hop. Hai loai két ndi con lai it phd bién hon nhung khong kém
phan quan trong 1a mdi quan hé mot-mot va mdi quan hé nhiéunhiéu.



4.1.2 Vi du —méi quan hé mgt-mgt
4.1.2.1 Bdc ta van de

Phong canh sat mong mudn quan 1y 1y lich c4 nhan nhitng ngudi 1ai xe va biang
lai ctua ho. Mot ngudi chi ldy duoc mot bang 1ai va mot bang 14i chi thuoc vé mot
ngudi. Thong tin vé 141 xe ma phong canh sat quan tdm 1a: ma nguoi 141 xe, tén, dia
chi, ngay sinh Thong tin vé bang 14i can luu trit 1a: ma bang 14i, loai bang 14i, ngay hét

han

4.1.2.2 M6 hinh thuc thé két hop

mi ngudi i mi bing ldi
xe loai biing ldi
tén ngay hét han
dia chi NGUOI LAI .
ngay sinh XT sd hit
BANG LAl
dude sd hitu bdi

Hinh 1.4.3 - M6 hinh ER ctia vin dé ngu@i ldi xe va bing 14i

v M&i NGUOI LAI XE phai s¢ hitu mot BANG LAI

v M&i BANG LAI phai duoc so hitu boi mot NGUOI LAI XE
4.1.3 Vidu —méi quan hé nhiéu-nhiéu
4.1.3.1 Ddc td van dé

Nguoi phy trach dao tao Truong cao dang cong dong nai xanh mong mudn thiét
lap mot csdl vé cac mon hoc ma ho cung cap (nhu ching chi leo nii, cir nhan cong
nghé bay) va cac hoc vién ghi danh vao cac mon hoc nay. Nha trueong qui dinh 1la mét
hoc vién dugc ghi danh hoc ti da ba mon hoc trong cting mét lac. Ho chi quan tdm
dén dir liéu ciia mon hoc hién tai. Mot khi hoc vién két thac méon hoc, ho sé khong
con thudc dién quan ly ctia nha truong va phai dugc xo6a khai csdl trir khi hoc vién
nay ghi danh hoc tiép mén méi. Thong tin vé mot hoc vién gdm: ma hoc vién, tén hoc
vién, dia chi, ngay sinh, sb dién thoai, ngay nhap hoc

Thong tin vé mon hoc gém: ma mon hoc, tén mon hoc, thoi Iugng

4.1.3.2 M6 hinh thuc thé két hop



mi hoc vién ohi danh vao rrAlﬁ m(?n hoc
tén hoc vién HOC VIEN } O< MON HOC ten.mon hoc
dia chi dugc ghi danh bdi thdi lugng
ngiy sinh

s0 di¢n thoai Yngiy nhip hoc

Hinh 1.4.4 - M6 hinh ER clia vin d& Trudng cao ding cong ddng nidi xanh

v Méi HOC VIEN c6 thé ghi danh vao mét hay nhiéu MON HOC

v Méi MON HOQC phai dugc ghi danh béi mgt hay nhiéu HQC VIEN M6

hinh ER trén c6 mdi quan hé nhiéu nhiéu.

4.1.3.3 Loai bé tinh két néi nhiéu nhiéu (néu duroc)

Mo hinh trén gap phai khuyét diém sau:

v Ngay nhdp hec 1a thudc tinh gan lién véi tap thuc thé HOC VIEN sé&

khong hop 1y vi khong dién ta duge trudng hop hoc vién hoc cung luc
nhiéu mon hoc.

v Con néu ngay nhap hoc 13 thudc tinh cia MON HOQC thi khong dién ta

dugc tinh trang cing mon hoc nhung c6 cac ngay nhap hoc khac nhau.

] ghi nhan dio tao vé
HOC VIENH (OEBIEN NHAN () MONHOC
thude vé dude ghi nhin dio tao bdi
mi hoc vién mi hoc vién mi mbén hoc
tén hoc vién mi mén hoe €n mon hoc
dia chi ngdy nhip hoc thai lugng
ngdy sinh

N .
50 dién thoai

Hinh 1.4.5 - M6 hinh ER cfia vin dé Trudng Cao Pdng Cong Déng Nii Xanh

Pé giai quyét van dé nay ta phai dua vao:

v Mot tap thyc thé 1am trung gian gitta HOC VIEN va MON HOC goi 1a

tap két hop PHIEU GHI DANH.

Thuoc tinh nhan dién caa tap két hop 1a su két hop giira thudc tinh nhan
dién cua tap thyc thé HOC VIEN va MON HQC

Thudc tinh mé ta cua tap két hop PHIEU GHI DANH 1a ngay nhap hoc

Tinh két ndi cua tap két hop véi tap thuc thé 13 mot-nhiéu Noi dung cua
méi quan hé gitra cac tap thuc thé la:

MJi HOC VIEN c6 thé c6 mot hay nhiéu PHIEU GHI DANH



v M&i PHIEU GHI DANH phai thuoc vé mét HOC VIEN
v M&i PHIEU GHI DANH phai ghi nhan dao tao vé mot MON HOC

v Mbdi MON HOQC c6 thé duoc ghi nhan dao tao bai mot hay nhiéu PHIEU
GHI DANH

Céc qui tic phai tuan tha khi thém tap két hop 1am trung gian dé loai bo tinh két
ndi nhiéu nhiéu:
v Phai nhan dién duoc thudc tinh mo ta cua tap két hop.

v Néu c6 thudc tinh mé ta thi tao tap két hop 1am trung gian giira hai tap
thyc thé.

v Néu khong cé thudc tinh mé ta thi van giir nguyén mé hinh nhu hinh
1.4.4

4.2 Chuyén tir mé hinh thuc thé két hep sang lrgee dd CSDL.
4.2.1 Qui tic chung
Khi bién d6i mé hinh ER thanh cac mé hinh quan hé ta 4p dung cac qui tic sau:

v M&i tap thuc thé trong mé hinh ER duoc chuyén thanh mét luoc d6 quan
hé.

v Mdi thudc tinh trong mé hinh ER duoc chuyén thanh thudc tinh trong
lwge d6 quan hé tuong tng

v MBJi thudc tinh nhan dién trong méd hinh ER duoc chuyén thanh khoa
chinh trong luoc d6 quan hé tuong &ng.

v M&i méi quan hé trong ER duoc chuyén thanh khoa ngoai theo qui tac
sau ii Qui tac chuyén méi quan hé thanh khoa ngoai

4.2.2 Moi quan hé¢ mgt-mgt

Chuyén khoa chinh tir quan hé 1 sang quan hé 2 hay nguoc lai. Vi du van dé
ngudi lai xe va bang 14i s& c6 mo hinh quan hé 12 mét trong hai mo hinh quan hé sau



M6 hinh ER
mi ngudi 1di

xe ] 5 hitu mi biing I4i
tén NGUS; LAT | BANG LAI loai biing 14i
dia chi ! dudc s hitu bdi ngay hét han

ngay sinh
Lude dd CSDL

NGUGI LAI XE (mi ngudi l4i xe, tén, dia chi, ngay sinh)

BANG LAI(mi biing ldi. loai bing l4i, ngay hét han, md ngudi ldi xe)

hay

NGUGT LAI XE (mi ngudi i xe, tén, dia chi, ngdy sinh, ma hing ldi)

BANG LAI(ma bing I4i, loai bing 14i, npay hét han)

Hinh 1.4.6 - Md hinh ER v mé hinh quan hé ctia vin dé Ngudi 14i xe va bing 14i

4.2.3 Méi quan hé mét-nhiéu

Chuyén khoa chinh tir bén mot sang bén nhiéu.

M4 hinh ER

mi hoc vién

tén hoc vién
dia chi
ngay sinh

HOC VIEN

ghi danh vio

du'(j‘c ghi danh bdi

MON HOC

méi mén hoc
tén moén hoc
thdi lugng

s& dién thoai
ngay nhip hoc

Luge dd CSDL

khéa ngoai

HOC VIEN (mi_hoc vién, tén hoc vién, dia chi, ngdy sinh, s& dién thoai, ngiy nhip hoc, md mdn hec)

MON HOC (mi mén hoc. tén mén hoc, thdi lugng)

Hinh 1.4.7 - M6 hinh ER va mé hinh quan hé ctia vin dé Trudng cao ding cong ddng mii Ayers
4.2.4 Moi quan hé nhiéu-nhieu den tap ket hop

M6 hinh ER

- 6 = L ghi nhin dio tao vé -
HOC VIEN (- PHIEU GHI DANH ’—w ) | |M()N HOC
mi _hoc vién thuge vé mé hoc vién duge ghi nhin dio tao bdi mi mdn hoc

tén hoc vién
dia chi

ngay sinh
s dién thoai

mia_ mon hoc
ngiay nhap hoc

tén mon hoc
thdi lugng

Ludc dé CSDL
HOC VIEN (mi hoc vién, tén hoc vién, dia chi, ngdy sinh, s& dién thoai)
MON HOC (mid mén hoc, tén mén hoc, thisi lugng)
PHIEU GHI DANH(md hoc vién, md mén hoc, ngdy nhip hoc)

Hinh 1.4.8 - M6 hinh ER va mé hinh quan hé clia vin dé Trudng Cao Pdng Cong Pdng Niii Xanh

Trong quan hé PHIEU GHI DANH c¢6 céc khoa chinh khoa ngoai nhu sau:
v Ma hoc vién la khoa ngoal
v Ma moén hoc 1a khéa ngoai

v' Ma hoc vién va ma mon hoc 1a khoa chinh



4.2.5 Méi quan hé nhiéu-nhiéu

Tao mot quan hé méi c6 khoa chinh 13 sy két hop cac khoa chinh cua hai quan
hé ¢6 tinh két ndi nhiéu nhiéu.

Vi du gia st Truong Cao Pang Cong Pong Nai Xanh khong quan tdm dén ngay
nhap hoc cta hoc vién thi mo6 hinh ER s& c6 mdi quan hé nhiéu nhiéu nhu sau:

M5 hinh ER
mi hoc vién i danh .
tén hoc vién . ehi danh vio A ma moén hoc
dia chi HOCVIEN >0 (O<] MONHOC tén mébn hoc
n;gﬁy sinh dugc ghi danh bdi thdi lugng

56 dién thoai

M5 hinh quan hé

HOC VIEN(mi hoc vién. tén hoc vién. dia chi, ngdy sinh. s& dién thoai)
MON HOC(méi mén hoc, tén mén hoc, thisi lrgng)

HOC VIEN MON HQC(mi hoc vién, mi mén hoc)

Hinh 1.4.9 - M6 hinh ER vi mé hinh quan h¢

ciia vin dé Trudng cao ddng cdng ddng mii xanh khéng c6 thude tinh ngdy nhip hoc

5. BAI TAP
5.1 Phép toan tap hop va phép toan quan hé

Cho luge d6 co s dit liéu dung dé quan 1y hd so sinh vién bao gom cic quan hé
Sv(sinh vién), Lop(Ldp), Kh(khoa), Mh(mén hoc), Kq(két qua) duoc mé ta boi cac
lwge d6 quan hé nhu sau:



Sv(MASV,HOTEN,NU,NGAYSINH,MALOP,TINH,HOCBONG)

Tan f: MJdi sinh vién c6 mAiMASY duy nhit. Mdi MASV xac dinh tat
ca cac thugc tinh con lai cua si

, TENLOP,SISO,MAKHOA)

Lop(MAL
Tan ti: MJi [6p c6 mot mé 14 at, mdi 16p chi thuoc vé mot khoa nao do.
Kh(MA A TENKHOA,SOCBGD)

Tan tu Mbi khoa c6 méi MAKHOA duy nhit. Mdi MAKHOA xéc dinh
tat

ca cac thudc tinh con lai cua khoa do6.
Mh(MAMH, TENMH,SOTIET)
Tan tir: MJi Mén hoc ¢6 mot MAMH duy nhat. M&i MAMH xac dinh tat

ca cac thudg tinh con lai cua mon hoc do.
Kg(MASV,MAMH,DIEMTHI)

Tan tir; Mbi sinh vién cting v&i mot mon hoc xac dinh duy nhat mot diém
thi

YEU CAU:

1 Tim khoa cho mdi luoc d6 quan hé trén.
2 Hay thyc hién cac ciu hoi sau bang ngdn ngir dai s6 quan hé

a. Lap danh sach sinh vién gobm MASV, HOTEN, HOCBONG

b. Lap danh sich sinh vién nit khoa ‘CNTT’,danh sach can MASV,
HOTEN, HOCBONG

c. Lap bang diém cho tit ca sinh vién khoa ‘CNTT’, bang diém gom céc
cot MASV, HOTEN, TENMH, DIEMTHI

d. Lap phiéu diém cho sinh vién c6 MASV="99001"
e. Lap danh sach sinh vién gém MASV,HOTEN,TENLOP, TENKHOA

f. Lap bang diém mon hoc c6 ma moén hoc 14 CSDL cho tat ca sinh vién
cé ma 16p 1a “CDTH2B”



¢. Lap danh sach sinh vién cua 16p c6 ma 16p 1a “CDTH2B” va c6 diém
thi mén hoc én hon hay bang 8.

5.2 MB& hinh thuc thé két hop

Dua vao cac phan tich so b dudi dy, hiy 1ap mé hinh thuc thé két hop cho mdi
bai todn quan 1y sau:

1. QUAN LY LAO PONG

Dé quan 1y viéc phan cong cac nhan vién tham gia vao xay dung cac cong trinh.
Cong ty xdy dung ABC t6 chtic quan 1y nhu sau:

Cung lic cong ty c6 thé tham gia xay dung nhiéu cong trinh, mdi cong trinh co
mot mé s6 cong trinh duy nhat (MACT), mdi ma sé cong trinh xac dinh cac thong tin
nhu: tén goi cong trinh (TENCT), dia diém(PIADIEM), ngay cong trinh dugc cap
gidy phép xay dung (NGAYCAPGP), ngay khoi cong (NGAYKC), ngay hoan thanh
(NGAYHT).

M®di nhén vién cua cong ty ABC c6 mot ma sd nhan vién(MANV) duy nhat, mot
mi s6 nhan vién xic dinh cac thong tin nhu: Ho tén (HOTEN), ngay sinh
(NGAYSINH), phai (PHAI), dia chi (PIACHI). Mbi nhan vién phai chiu sy quan Iy
hanh chanh bai mot phong ban. Tat nhién mot phong ban quan 1y hanh chanh nhiéu
nhan vién. Coéng ty c6 nhiéu phong ban (Phong ké toan, phong kinh doanh, phong k¥
thuat, phong t6 chirc, phong chuyén mén, Phong phuc vu,...). Mdi phong ban c6 mot
mi s6 phong ban(MAPB) duy nhat, ma phong ban x4c dinh tén phong ban (TENPB).

Cong ty phan cong cic nhan vién tham gia vao cic cong trinh, mdi cong trinh cé
thé dugc phan cho nhiéu nhan vién va mdi nhan vién cing luc ciing co thé tham gia
vao nhiéu cong trinh. V&i mdi cong trinh mot nhan vién c6 mot so luong ngdy cong
(SLNGAYCONG) da tham gia vao cong trinh do.

2. QUAN LY THU VIEN

Mot thu vién td chic viée cho muon sach nhu sau:

MJi quyén sach duoc ddanh mot ma sach (MASH) dung dé phan biét voi cac
quyén sach khac (gia sir néu mot tac pham c6 nhiéu ban giéng nhau hoic c6 nhiéu tap
thi ciing xem 1a ¢c6 md sach khac nhau), méi ma sach xéac dinh cac thong tin khac nhu
: tén sach (TENSACH), tén tac gia (TACGIA), nha xuat ban (NHAXB), ndm xuét ban
(NAMXB).



Mdi doc gia duoc thu vién cap cho mot thé thu vién, trong d6 c6 ghi ré ma doc
gia (MADG), cung voi cac thong tin khac nhu : ho tén (HOTEN), ngay sinh
(NGAYSINH), dia chi (PIACHI), nghé nghiép(NGHENGHIEP).

Ctr mdi lugt muon sach, doc gia phai ghi cic quyén sach can muon vao mot
phiéu muon, mdi phiéu muon c6 mot s phiéu muon (SOPM) duy nhéat, mdi phiéu
muon xac dinh cac thong tin nhu: ngay muon (NGAYMUON), doc gia muogn, cac
quyén sach muon va ngay tra (NGAYTRA). Céac cac quyén sach trong cing mot
phiéu muon khong nhat thiét phai tra trong trong cing mot ngay.

3. QUAN LY BAN HANG

M®di khach hang c6 mot ma khach hang (MAKH) duy nhat, mdi MAKH xac dinh
dugc cac thong tin vé khach hang nhu : ho tén khach hang (HOTEN), dia chi
(PIACHI), s dién thoai (PIENTHOALI). Cac mit hang dugc phéan loai theo ting
nhom hang, méi nhom hang c6 mot ma nhém (MANHOM) duy nhat, mdi ma nhom
hang xac dinh tén nhém hang (TENNHOM), tat nhién mdt nhom hang c6 thé c6 nhiéu
mat hang. Mdi mat hang duoc danh mot ma s6 (MAHANG) duy nhat, mdi ma sé nay
xac dinh cac thong tin vé mat hang d6 nhu : tén hang (TENHANG), don gia ban
(PONGIA), don vi tinh (PVT). Mdi hoa don ban hang c6 mét sé6 hoa don (SOHD)
duy nhat, mdi hoa don xic dinh dugc khach hang va ngay lap hoéa don
(NGAYLAPHD), ngay ban hang (NGAYBAN). V&i mdi mit hang trong mot hoa don
cho biét s6 luong ban (SLBAN) ctia mat hang do.

4. QUAN LY LICH DAY - HQC

Pé quan 1y lich day cua cac gido vién va lich hoc cia cac 1op, mot truong to
chtrc nhu sau:

MJdi gido vién c6 mot ma sb gido vien (MAGV) duy nhat, mdi MAGV xac dinh
cac thong tin nhu: ho va tén gido vién (HOTEN), s6 dién thoai (DTGV). Mdi gido
vién c6 thé day nhiéu mén cho nhiéu khoa nhung chi thudc su quan 1y hanh chanh cua
mot khoa nao d6. Mdi mén hoc ¢ mdt ma sé mén hoc (MAMH) duy nhat, mdi mén
hoc xac dinh tén mon hoc (TENMH). Ung véi mdi 16p thi mdi mén hoc chi duoc
phan cho mot gido vién. Mdi phong hoc ¢ mot sé6 phong hoc (SOPHONG) duy nht,
mdi phong c6 mot chirc ning (CHUCNANG); chang han nhu phong 1y thuyét, phong
thuc hanh may tinh, phong nghe nhin, xudng thuc tap co khi,...



Mdi khoa c6 mot ma khoa (MAKHOA) duy nhat, mdi khoa xac dinh cac thong
tin nhu: tén khoa (TENKHOA), dién thoai khoa(DTKHOA).

M3i 16p c6 mot ma 16p (MALOP) duy nhét, mdi 16p c6 mot tén 16p (TENLOP),
sT 86 16p (SISO). Mdi 16p ¢6 thé hoc nhiéu mon ctia nhiéu khoa nhung chi thudc su
quan 1y hanh chinh cia mot khoa nao do.

Hang tuan, mdi gido vién phai 1ap lich bao giang cho biét giao vién dé s& day
nhitng 16p nao, ngay nao (NGAYDAY), mon gi?, tai phong ndo, tir tiét nao (TUTIET)
dén tiét nao (DENTIET),twa dé bai day (BAIDAY), ghi chii (GHICHU) vé cac tiét
day nay, day la gio day 1y thuyét (LYTHUYET) hay thuc hanh - gia sit néu
LYTHUYET=I thi d6 1a gio day thuc hanh va néu LYTHUYET=2 thi d¢6 1a gio Iy
thuyét, mot ngay co 16 tiét, sang tir tiét 1 dén tiét 6, chicu tir tiét 7 dén tiét 12, t6i tir
tiét 13 dén 16.



CHUONG 2 : NGON NGU TRUY VAN SQL
Ma chuwong: MH10 02
Gioi thiéu:
Bai hoc gitp sinh vién Xay dung duoc mot s6 co so dit liéu trén SQL server;

Viét cac cau 1énh truy van trén co so dit liéu.
Muc tiéu:

— Trinh bay dugc cach xay dung co so dir li¢u trén SQL server;

— Néu duoc ciu trac cac cau 1énh truy van SQL:

— Xay dyng duoc mot s6 co so dit liéu trén SQL server;

Viét cac cau l1énh truy van dén co so dix liéu bang SQL;

— Nghiém tac, ti mi trong viéc hoc va lam bai tap
1. CACH TAO QUAN HE BANG SQL SERVER
1.1 Cac buoc tao quan hé bang SQL server
1.1.1 Tao co sé dix ligu véi dwong dan méc dinh

Tao co sé dir liéu méi véi duong dan file data (.mdf) va file log (.1df) s& duogc
luu vao duong dan mic dinh ctua SQL Server.

CREATE DATABASE <Tén co so dir lieu>
1.1.2 Tao co sé dix liéu véi dwong ddn chi dinh
Tao co s& dix liéu méi va chi dinh duong dan dé luu co so dit liéu.
CREATE DATABASE <Tén co s& dit lidu>
ON

PRIMARY (NAME = TenFileCSDL, FILENAME =
'DA\LAPTRINH\TenFileCSDL.mdf’, SIZE = 10, MAXSIZE=100[UNLIMITED,
FILEGROWTH =5)

LOG ON (NAME = TenFileCSDL_LOG, FILENAME =
'DALAPTRINH\TenFileCSDL_LOG.ldf', SIZE = 10, MAXSIZE = 50,
FILEGROWTH =5)




Trong do:
o SIZE (MB): la dung lrong khéi dau cia tdp tin.
o MAXSIZE (MB): la dung heong t6i da ciia tdp tin.
o FILEGROWTH (MB): la dung lvong dwoc tu dong tang.
o UNLIMITED : dung lwong khéng han ché.
1.2 Tao quan hé va nhap dir liéu
1.2.1 Cu phap tao bdang
CREATE TABLE <tén bang>
(

<tén_thudc tinh 1> <kiéu dir liéu> [<Khai bao rang budc thudc
tinh>],

[Constraint <tén _rb pk> PRIMARY KEY (thudc tinh tham gia khoa
chinh),]

[Constraint <tén rb_fk> FOREIGN KEY (<thu¢c tinh khoéa ngoai>)
REFERENCES <bang>(khoa chinh tuong irng) [On Delete Cascade On Update
Cascade],]

[Constraint <tén_rb_mgt> CHECK (<diéu kién don>)]
--Luu ¥: dong 1énh cudi cing khéng c6 dau phay.
);
1.2.2 Nhdp diz liéu
Nhap bang c6 quan hé 1 trude khi nhap bang co quan hé nhiéu.
2. CAU LENH TRUY VAN
2.1 Biéu thirc (Expression)
Céc thanh phan tao nén biéu thirc bao gom:

Literal value




La cac dit liéu c6 gia tri ding nhu van ban thé hién.
Dir liéu chudi c6 dang: “New York”

Dit liéu s6 c6 dang: 1056; 1056.25

Dir liéu ngay c6 dang: #1-Jan-94#; #12/2/2001#

Constant

La mot tén dai dién cho mot gid tri khong thay d6i nhu :

Const | Gia tri dai
dién
True -1
False 0
Null 0
Toan tir s6 hoc:
Toan Y nghia Vi du Két qua
tuw
+ Cong s6 hoc 5+2 7
Cong ngay #28/08/01# + 4 #01/09/01#
- Trir s6 hoc 5-2 3
Ngay trir 56 #02/09/01# - 3 | #30/08/01#
Ngay trir ngay #29/9/01#- 16.597
#24/3/84#
* Phép nhan 5*2 10
/ Phép chia 5/2 2.5




\ Chia nguyén 5\2 2
N Luy thura 572 25
Mod | L4y s6 du cia phép 5 Mod 2 1
chia
Toan tir ludn ly
Toan Y nghia Vi du Két Qua
tr
Not | Luat phu Not True False
dinh Not False True
And | Luatva True And True
True False
True And False
False
False
False And
True
False And
False
Or Luat hay True Or True True
True Or False True
False Or True True
False Or False
False




Toan tir so sanh

Ton Y nghia Vidu | Két
tu qua
< Nho hon 2<5 | True
<= Nho hon hay 2 <= True
bing 5
> Lon hon 2>5 | False
>= Lon hon hay 2 >= False
bing 5
= Bang nhau 2=5 | False
<> Khéc nhau 2 <> True
5
Cac toan tir khac
Toan tir Y nghia Vi du Két qua
Between ... Gitra hai gia tri. 2 Between 1 And 5 True
And... Dung trong
query
Like Gidng nhu “Hung” Like “Hu*” True
& N&i chudi “Nguyén Vin” & “Nguyen
“Hung” VanHung”




Véi toan tir like ta c6 thé dung céac ky tu dai dién sau:

Wildcard characters
Ky tu Y nghia Vidu

? Dai dién cho mot ky tu bat ky A? -> AN, AM, AC

* Dai dién cho mot chudi ky tu bat ky. | A* -> Al, ANH,

# Pai dién cho mot ky sé A ->A13, A24, A35

000 Pai dién cho cac ky tu nam trong A[IN] -> Al, AN

- Pai dién cho cac ky tu nam trong A[M-0] -> AM, AN, AO
khoang

! Pai dién cho ky tu khong phai ky tw | A[!C] -> AA, AB, AD, AE,
nam sau !

Biéu thic

Biéu thurc 13 t6 hop cac toan tu, literal value, hﬁng, tén ham, tén thudc tinh. Biéu
thirc dugc luong gia thanh mot gia tri.
211 Ham:

Ham c6 dang tenHam(danhSachDoiSo). Ham Iu6n Iuén dai dién cho mét tri goi
13 tri tra Vé.

IIf(diéu kién, tri 1, tri 2)

Kiém tra diéu kién, néu diéu kién dung tra tri 1 nguoc lai tra trj 2
Vi du: [If(namNu = 1, “Nam”,”Nu”)

Date(): Tra vé ngay thang nim cua hé théng.

Now(biéu thize ngay) hodc GetDate() : Tra vé gio, phat, gidy, ngy thang nim
cua hé thng.

Time(biéu thire ngay) : Tra vé gid phut gidy cua hé thong.



DatePart(hour,biéu thirc ngay): Tra vé gid ciia mot ngay.
DatePart(minute,biéu thiee ngay): Tra vé phut ctia mot ngay.
DatePart(second,biéu thizc ngay): Tra vé gidy ciia mot ngay.
DatePart(Month,GetDate()) : Tra vé thang hién hanh.

Day(biéu thire ngay): Tra vé mot s6 tir 1 dén 31 1a ngay cua Date.
Month(biéu thize ngay) : Tra vé mot sé tir 1 dén 12 14 thang ciia Date
Year(biéu thirc ngay) : Tra vé nim cia ngdy

Len( biéu thezc chudi) : Tra vé chiéu dai cua chudi.

Chr(md Ascii) : Tra vé ky tu c6 ma ASCII tuong Gng.

InStr(Start, s1, s2) : Tra vé vj tri chudi s2 nam trong s1

L Case(s), UCase(s) : Poi chudi s thanh chudi gom cac ky tu thuong (hoa)

Left(s, n), Right(s, n) : Tra vé chudi gém n ky tu bén trai (phai) cta chudi s
Mid(s, i, n) : Tra vé chudi con cua chudi s, gom n ky tu ké tir ky tu thir i Str(sé) : bién
s6 thanh chudi sb.

Nz(v1, v2 : Néu v1 = Null thi Tra vé v2, nguoc lai tra vé v1
ABS(X) : lay tri tuyét dbi cua x.

SQRT(x) : lay can bac 2 cua X.

LOG(x) : tinh logarit cua X.

ROUND(x,n) : 1am tron ti n sd lé.

Cac ham tinh toan trén nhom:

SUM (thugc tinh )
Tinh tong gia trj cta thudc tinh cua cac bo trong bang
MAX( thudc tinh)

tinh gia tri 16n nhat cua thudc tinh cta cac bo trong bang MIN(thudc tinh) tinh
gia tri nho nhat cua thudc tinh cta cac b trong bang AVG(thude tinh>) tinh gia tri
trung binh ctia thudc tinh cia cac bo trong bang COUNT (thuge tinh) chi dém nhiing
bo ma gia tri caa thudce tinh 1a khac NULL



2.1.2 Kiéu diliéu :
Tuy theo hé quan tri CSDL, s& c6 tén goi cu thé cho ting kiéu dit liéu.
Kiéu dir liéu s6:
v Access : Number(x,y) kiéu dir liéu s6 c6 toi da x ky tu s6 (ké ca y ky tu
thap phan)
v SQL : Numeric(x,y), int, float, smallint, tinyint, bit, ...
v" Oracle : Numeric(Xx,y)
Kiéu dir liéu chudi:
v Access : Text (n)
v SQL : Char(n), Varchar(n)
v' Oracle : Char(n), Varchar(n)
Kiéu ngay thang:
v Access : Date
v SQL : Datetime
v Oracle : Date
Kiéu luan ly:
v Access : Yesno
v SQL : Bit
2.2 Caulénh SQL
2.2.1 Truy vén dinh nghia dit \iéu (ngén ngix mé ta dir ligu) :

Mbi hé quan tri CSDL khéac nhau c6 cach cai dit cac ngdn ngit nay khac nhau.
Tuy nhién nhin chung chung diéu dya trén mot chuan nhat dinh d6 1a ngdn ngir truy
van ¢ cau tric SQL — Structured Query Language. SQL 1a ngén ngit truy van dua
trén dai s6 quan hé. Cau 1énh cia SQL dung dé rat trich dir liéu caa mot hay nhiéu
quan hé. Két qua ciia mot cau 1énh SQL (truy van) 1a mot quan hé. Bé don gian trong
cach trinh bay, ta xem quan hé ma cdu truy van str dung dé tao ra quan hé khac goi la
quan hé ngudn, quan hé két qua cua truy van 13 quan hé dich.



SQL chuan quy dinh cach dit tén ddi tuong trong CSDL nhu sau :

v Tén ddi twong dai tdi da 32 ky tu va bat dau bang chir cai, tén khong co
khoan trang hoac tiéng viét.

v Néu 1a tén bang hoic khung nhin (view) thi phai 12 duy nhét trong CSDL
va khong duogc triung voi cac tir khoa trong ngdn nglr ctia hé quan tri co
so dir ligu.

v Néu 13 tén cot thi trong cing mot bang khong duoc dit tén tring nhau.
Tuy nhién céc cot ¢6 thé tring tén néu né nam trong cac bang khac nhau.
Nén dit tén cho cac co6t mang cung y nghia & cac bang.

Ta quy wdcC goi tén quan hé la bang, thudc tinh quan hé 1a cdt, cac by gia tri la
cac dong trong bang.

Truy van dinh nghia dit liéu (data definition query):
2.2.1.1 Tao cdu triic bang (tao lwoce dé quan hé)
Ct phap 1énh tao cau tric bang :
Create Table <tén table>
(
<tén thudc tinh 1> <kiéu dit liéu> [<Khai bo rang budc : [unique] [not]
[null]>],

<tén thudc tinh 2> <kiéu dir liéu> [<Khai bao rang buoc>],

<tén thudc tinh n> <kiéu dir liéu> [<khai b4o rang buoc>],
[<khai bao rang budc toan ven bang : khoa chinh, khéa ngoai ...>

Constraint <tén_rb_pk> Primary Key (danh sach thudc tinh tham gia khoa
chinh),

Constraint <tén_rb_fk> Foreign Key (<tén khoa ngoai>) References <quan
hé>(khoda chinh tuong ung),

Constraint <tén_rb_mgt> CHECK (<diéu kién don gian>)]

);



Tu khoa :
+ Unique : cot ci gi tri | duy nhét.
+ Default <gia tri mac dinh> : gia tri mac dinh cho cot.
+ Not Null : cot bat budc phai nhap gia tri (khong duge dé rdng)
+ Primary Key (<danh sach thudc tinh>): khai bao rang budc khoa chinh.
+ Foreign Key (<thudc tinh khia ngoai>) : khai bo rng budc khia ngoai.

+ References <quan hé>(thudc tinh khoa chinh twong ¢ng) : tham chiéu dén
quan hé cha, c¢6 thudc tinh khoa chinh twong ng vi khoa ngoai.

+ Constraint <dat tén rang budc> : dat tén cho mot rang bugc caa csdl.
Tao hrge dd quan hé rSV:
Create Table SV
(
MASV Text (10) CONSTRAINT khoaChinh PRIMARY KEY,
HOTEN Text (30),
NU YesNo,
NGAYSINH Date,
MALOP Text (10),
TINH Text (50),
HOCBONG Double
)

Tao lwge dd quan hé rkQ:

Create Table KQ

(
MASV text (10),

MAMH Text (10),



DIEMTHI Double,
CONSTRAINT khoaChinh PRIMARY KEY (MASV,MAMH)

)

7o

Chu y: Hai cach tao trén cho ta théy hai cach tao khoa: khoa chi 96m mot thuoc
tinh va khéa c6 nhiéu thuoc tinh

2.2.1.2 Cii phdp sira chiza cdu triic bang :

+ Cu phap thém cot :

Alter Table <tén bang> ADD Column <Tén cot> <Kiéu dit liéu>
Vd: Thém co6t DTHOAI c6 kiéu dir lidu text 20 ky tu vao luge d¢6 quan
hé SV:

Alter Table SV Add Column DTHOAI Text (20)

+ Cu phap stra kiéu dit lidu cot :

Alter Table <tén bang> ALTER Column <Tén cot> <Kiéu di liéu>
Vd: Sira kiéu kiéu dir liéu caa mot cot DTHOAI :

Alter Table SV Alter Column DTHOAI double

+ Cu phap xo6a cot :

Alter Table <tén bang> DROP Column <Tén c{t>
Vd: X6a cot ciia mot luge do da co:

Alter Table SV Drop Column DTHOAI

+ Cu phap xo6a rang budc :

Alter Table <tén bang> DROP Constraint <tén rang buoc>
Xoa rang buodc khoa chinh:

Alter Table SV Drop Constraint khoaChinh

+ Cu phap thém rang budc :

Alter Table <tén bang> ADD Constraint <tén rang budc> <khai bdo rang
buoc> Thém rang budc khoa chinh:

Alter Table SV Add Constraint khoaChinh Primary Key (MASV)



Thém rang budc mién gia tri:

ALTER TABLE doc_exd WITH NOCHECK ADD CONSTRAINT

exd_check CHECK (column_a>1)
2.2.1.3 Xoa bang.

+ Cu phap x6a bang :

DROP Table <tén bang>

Xo6a bang SV khéi co sé dix liéu :

+ Drop Table SV

2.2.2 Ngén ngir truy van di li¢u

2.2.2.1 Truy van chon (select query)

Khi c¢6 nhu cau thé hién cac dong dir liéu caa mot quan hé hay cua nhiéu quan hé
dudi dang mot quan hé c6 sd cot va sé dong theo y mudn nhu bang diém caa sinh
vién, danh sach sinh vién thi ta st dung truy van chon.

Dé truy van chon ta str dung cau 1énh SQL sau:

Select [*|Distinct|Top n[%]] fieldl [As alias1][,field2 [As alias2][,...]
[,cac cot, bieu thuc, ham ket hop]]

From tablel [Inner Join table2 On tablel.fieldl <DieuKienKet>
table2.field2] ... [Where dieuKienDulieu]

[Order By field1[Asc|Desc][,field2[Asc|Desc]][....111;

v

v

v

* - |4y hét tat ca cac cot trong quan hé ngudn.
Distinct: loai bé cac b trung trong quan hé dich.
Top n[%]: Chon n hay n% mau tin dau tién.

field: Tén field (cot thudc tinh) hay mot biéu thiuc hay ham két hop
table: Tén table hay query chia dir liéu ma tham gia trong cau truy van.

Alias: Truong hop field 1a mot biéu thirc thi <Alias> 1a mot tén mai cua
biéu thirc. <As> 1a phép doi tén trong ménh dé Select.



v Inner Join (két): mdi mau tin cua tablel (bén 1) ndi vai bat ky mau tin

nao cua table2 (bén nhiéu) ma co6 (On) dit liéu cua fieldl thoa mén diéu
kién so sanh voi dit liéu cua field2 tao thanh mau tin cua query. diéu
kién: Biéu thirc ma dir liéu mau tin phai thoa man. Hoac biéu thuc diéu
kién két. Order By: sap két qua hién thi theo thr tu cot gid tri ting dan
(Asc-mac dinh) hoic giam dan (Desc) Chi y:

Khi néu rd mét thudc tinh thuéc vé quan hé nao ta viét theo ct phap
tenQuanHeé.téenThuocTinh.

Vidu

Vidu

. Lap danh sach sinh vién gém MASV,HOTEN,HOCBONG

SELECT MASV,HOTEN,HOCBONG
FROM Sv;

: Lap danh sach sinh vién nit , ¢6 hoc bong thudc c6 mi 16p 1a “CDTH2B”.

SELECT MASV,HOTEN,HOCBONG
FROM Sv
WHERE NU And MALOP="CDTH2B" And HOCBONG>0;

Vi du: Lap danh sach sinh vién gém MASV,HOTEN,HOCBONG trong d6 hoc
bong duoc sap giam dan

SELECT MASV,HOTEN,HOCBONG
FROM Sv
ORDER BY HOCBONG DESC;

Vidu: Lap danh sach sinh vién gém MASV,HOTEN, TENLOP

SELECT MASV,HOTEN,TENLOP
FROM Lop Inner Join SV On Lop.Malop = SV.Malop;

Cach 2 :

SELECT MASV,HOTEN,TENLOP
FROM Sv, Lop
Where Lop.Malop = SV.Malop



Vi du: Lap danh séach sinh vién c6 MASV,HOTEN,NU,NGAYSINH,DIEMTHI
V6i diém thi mén ‘CSDL’ >=8

SELECT
Kg.MASV,HOTEN,NU,NGAYSINH,DIEMTHI
FROM SV Inner KQ On SV.MASV = KQ.MaSV

WHERE Kq.MAMH="CSDL' AND Kq.DIEMTHI >=8
Order by Diemthi Desc, Ngaysinh Asc;

Cach 2:
SELECT Kq.MASV,HOTEN,NU,NGAYSINH,DIEMTHI
FROM SV, KQ

WHERE Kq.MAMH='CSDL' AND Kqg.DIEMTHI >= 8 AND
SV.MASV =

KQ.MaSV
Order by Diemthi Desc, Ngaysinh Asc;
Vi du: Lép danh sach sinh vién ¢6 ho 1a “NGUYEN”
SELECT *
FROM Sv
WHERE-HOTEN Like “NGUYEN*”;
(dung * hodc % dé dai dién cho nhiéu ky tu)
2.2.2.2 Truy vdn nhém dir liéu (Select query ¢é group by)

Khi ¢6 nhu cau chia cac b theo tirg nhom rdi tinh toan trén timg nhom nay nhu
tinh diém trung binh cua tat ca cac moén hoc cua ting sinh vién, hay 13 can tinh sd
luong sinh vién ctia mdi 16p , hay 1a can biét tong s6 moén ma mot sinh vién da dang
ky hoc thi ta str dung truy van theo nhom.

Pé truy van cong nhom ta str dung cau 1énh SQL sau:

Select [Distinct|Top n[%]] fieldl [As alias1][,field2 [As alias2][,...]]
From tablel [Inner Join table2 On tablel.field1 [ table2.field2]




[Where dieuKienLocMauTinNguon]

[Group By fieldGroupBy][,fieldGroupBy],...]]
[Having dieuKienLocMauTinTongHop]

[Order By field1[Asc|Desc][,field2[Asc|Desc]][....111;

v diéukiénlocmAiutinngudn: diéu kién ma cac mau tin ngudn phai thoa
man (phép chon)

v fieldGroupBy: tén field ma cac mau tin c6 dir liéu gibng nhau trén Ay
dugc xép vao cung nhom.

v diéukiénlocmautintonghop: diéu kién ma cac mau tin tong hop phai thoa
man (phép chon)

Luuvy:
v+ Khi c¢6 dung ham két hop trong ménh dé Select tac 1a co6 dung dén
Group by

v + Cdc fields dwoc dwa vao ménh dé Seclect (ngogi trir biéu thic) phdi
giong cdc fields trong ménh dé Group. Trong dé cdc fields chinh phdi cé
gid tri twong quan 1-1 Véi cdc fields phu. Néu khéng sé lam cho y nghia
cua Viéc gom nhém bi sai léch ddn dén két qud sai.

v+ Thir tw thuc hién cc ménh @é trong cu truy van: From -> Where ->
Group by -> Having ->order by -> Select

Vi du: Lap danh séach sinh vién c6 ding ky it nhat 1a ba mon hoc

SELECT Kg.MASV,HOTEN,NU,NGAYSINH,COUNT(MAMH) As SLMH
FROM Sv Inner Join Kg On Sv.MASV = Kq.MASV

GROUP BY Kgq.MASV,HOTEN,NU,NGAYSINH

HAVING COUNT(MAMH)>=3;

Vi du don gian :

Ketqua(Masv, Mamh, Diemthi) Select masv, count(mambh)

From Ketqua




Group by masv
Vi du: Bém sé luong sinh vién nir cia 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;

2.2.2.3 Truy van léng nhau (nested query, sub query)

La nhitng cdu 1énh truy vin ma trong thanh phan WHERE hay HAVING c6 chta
thém mot cau 1énh Select khac. Cau 1énh select khac nay goi 13 subquery. Ta 16ng cau
Select vao phan Where hay Having theo ca phap sau:

v bieuthuc toanTuSoSanh [ANY | ALL | SOME] (cauLenhSQL)
ANY, SOME 1a batky, ALL la tat ca

Céac mau tin cta query chinh thda man toan tir so sanh véi bat ky/ tat ca mau tin
nao cua subquery

v" bieuThuc [NOT] IN (cauLenhSQL)

Céac mAu tin caa query chinh c6 gia tri bang véi mot gia tri trong subquery
v [NOT] EXISTS (cauLenhSQL).

Cac mau tin cua query chinh théa méan khi subquery c6 mau tin

Vi dy: Lap danh sach sinh vién c6 hoc bong cao nhat

SELECT *

FROM Sv

WHERE HOCBONG >=ALL (
SELECT HOCBONG
FROM SV

);



Vi du: Lap danh sach sinh vién c6 diém thi mon CSDL cao nhit
SELECT SV.MASV,HOTEN,NU,NGAYSINH,DIEMTHI
FROM sv Inner Join kq On Sv.MASV = Kq.MASV
WHERE MAMH="CSDL' AND DIEMTHI >= ALL
( SELECT DIEMTHI FROM KQ
WHERE MAMH="CSDL"
);
Luuvy:
+ Mién gia trji ciia cac cot trong ménh dé select trong cau truy can con phai bang
mién gia tri ctia cac cot trong ménh dé where trong cau truy van cha.

+ Néu mét quan hé (bdng) dieoc ding 2 lan trong céu truy van thi phdi déi tén
quan hé trong cdu truy van cha.

Hiéu va van dung tét Iénh truy van dix liéu 13 mot viéc lam cuc Ky can thiét dé
tao ra cac két qua cho bao cio, thong ké sé liéu.

Truy van cap nhat di liéu
i Thém dir liéu.
Thém truc tiép mét bé gid tri.
Cu phap :
INSERT INTO <tén bang> [(<tén cdt 1>, <tén cOt 2>, ... <tén cOt n>)]
VALUES (<biéu thirc 1>, <biéu thuc 2>, ... <biéu thirc n>)
Luuvy:
v Néu cot duoc khai bao kiéu dir liéu chudi hoic kiéu ngay, thi khi nhap

dir liéu, gia tri cua cot phai dugc dat trong cap dau nhay don (¢ ), néu
cot dugc khai bao kiéu dit lidu sb thi gia tri dé binh thuong.

v Néu ta chén day du gia tri cho cac cot thudc tinh trong bang thi khong
can phai khai bao cac thudc tinh. Cac gia tri chén vao phai twong Gng
véi mién gia tri cua thtr ty cac cot khi tao bang.



v Néu ta chén khong day du gia tri cho cac cot thudc tinh trong bang thi
phai khai bao cac c6t thudc tinh ma c6 gia tri S€ chén vao va thu ty cac
gia tri chén vao phai twong rng vaéi thir tu cac ¢ot dugce khai bao.

Vdl:

INSERT INTO Khoa (Makhoa, Tenkhoa, Sochgd)

VALUES (‘CNTT’, ‘Cong ngh¢ thong tin’, 11)

Twong dwong : (béi vi khoa c¢é tat ca 3 cot)

Vd2:

INSERT INTO Khoa

VALUES (‘CNTT’, ‘Cong nghé thong tin’, 11)

Truong hop chén khéng ddy dii bé gid tri -

Vd3:

INSERT INTO Khoa (Makhoa, Socbgd)

VALUES (‘CNTT’, 11)

Thém mét hay nhiéu bé gid tri tir bang c6 san.

Cu phap :
INSERT INTO <tén bang> [(<tén cdt 1>, <tén cOt 2>, ... <tén cOt n>)
SELECT <biéu thtic 1>, <biéu thic 2>, ... <biéu thic n>
FROM <danh sach cac bang nguon>
[WHERE <diéu kién>]
[GROUP BY <danh sach cac cOt phan nhoém>]
[HAVING <diéu kién trén nhom>]

[ORDER BY <cot 1> [Asc|Desc], <cot 2> [Asc|Desc], ... <cot n>
[Asc|Desc]]

Tao mét bang méi Véi cdc b gid tri dwoc dy tir mét bang da cé san.

Cu phap :



SELECT <biéu thuc 1>, <biéu thic 2>, ... <biéu thuc n> INTO <dit tén bang
maoi>

FROM <danh sach cac bang ngudn>

[WHERE <diéu kién>]

[GROUP BY <danh sach cac cOt phan nhém>]

[HAVING <diéu kién trén nhom>]

[ORDER BY <cot 1> [Asc|Desc], <cot 2> [Asc|Desc], ... <cot n> [Asc|Desc]]

Vd: iy danh sach céac sinh vién thudc khoa “Cong nghé thong tin” va dua vao
mot bang méi ¢o tén 1a “svkentt”

Select SV.Masv, SV.Hoten, SV.Ngaysinh, Lop.Tenlop, Khoa.Tenkhoa INTO
svkentt

From (SV Inner Join LOP On SV.Malop = LOP.Malop) Inner Join KHOA On
LOP.Makhoa = KHOA.Makhoa

Where KHOA . Tenkhoa = “Cong ngh¢ thong tin””; And SV.Malop =
LOP.Malop And LOP.Makhoa = KHOA.Makhoa
Vd: cho biét s6 hoc sinh ciia mdi khoa va dua vao bang méi “slhsmk”
Select KHOA.Makhoa, KHOA.Tenkhoa, Count(KHOA.Makhoa) INTO slhsmk
From SV, LOP, KHOA
Where SV.Malop = LOP.Malop And LOP.Makhoa = KHOA.Makhoa
Group by KHOA.Makhoa, KHOA.Tenkhoa
(phép két nam trong ménh dé Where)
2.2.2.4 Truy van cdp nhdt diz ligu (action query, data modification query)

+ Cu phap cap nhat dir liéu :

Update <tén bang>

SET <fieldl> = <biéuThucl>,

<field2> = <biéuThtrc2>,



xo0a.

<fieldn> = <biéu thuc n>,
[Where <diéuKién>]

Vd:  Cap nhat s6 ca bo giang day bang 15 cho khoa ¢6 mi 1a “CNTT”

Update KHOA

SET Socbgd = 15,

Where Makhoa = ‘CNTT’

+ Cu phap x6a dir liéu (theo ting bo):
Delete From <tén bang>
[Where <diéuKién>]

Vd:

Delete From KQ

Where Masv = ‘99022’

Luu v : Néu diéu kién Where khong c6 thi tat ca cac bo dit liéu trong bang sé& bi

Vd : xda toan b dir ligu trong bang KQ Delete From KQ

2.2.2.5 Truy vdn hop (union query)

Khi ¢6 nhu cau thuc hién truy van c6 két qua nhu toan tir hop, ta sir dung

cau lénh SQL sau:

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

Vi du: Lénh sau day gip d6i danh sach sinh vién
SELECT MASV,HOTEN,NGAYSINH
UNION
SELECT MASV,HOTEN,NGAYSINH

Vi du : lay danh sach sinh vién c6 ma 16p 1a “CDLTMTK2” va “CDCNTTK2”
Select *

From sv



Where malop= “CDLTMTK?2” OR malop = “CDCNTTK2”
Cach 2 :
(Select *
From sv
Where malop= “CDLTMTK?2”
)
Union
(Select *
From sv
Where malop= “CDCNTTK2”
)
3. BAITAP
1/ Cho luwoc ¢6 CSDL quan 1y sinh vién. Hay thyuc hién cac cau truy van sau

a) Lap danh sach nhitng sinh vién nam cua tinh “LONG AN” hoc khoa
“CNTT?, danh sach can tat ca cac thudc tinh ctia quan hé Sv.

b) Lap danh sach nhiing sinh vién c6 diém thi < 5 (thi lai), danh sach can
MASV,HOTEN,TENMH, DIEMTHI va duoc sap ting dan theo cot
MASV.

¢) Lap danh sach cac sinh vién co diém thi trung binh cac mon < 5, danh
sach can MASV,HOTEN, DIEMTRUNGBINH va duoc sip ting dan
theo cot MASV.

d) Tong sé tién hoc béng caa mdi khoa
e) Nhiing sinh vién nao ding ky hoc nhiéu hon 3 mén hoc, danh sach can
MASV,HOTEN,SOLAN_DANGKY

f) Lap danh sach sinh vién c6 diém trung binh cao nhat, danh sach can
MASV, HOTEN, NGAYSINH, DIEMTRUNGBINH



2/ Cho luwoc d6 CSDL dung dé quan 1y lao dong bao gdm cac lugc dd quan hé
Sau:

Nhanvien(MANV,HOTEN,NGAYSINH,PHAI,DIACHI,MAPB)

Tan tir: Mi nhan vién c¢6 mot ma sd nhan vién (MANV) duy nhét.
Mot mi s6 nhan vién xac dinh cac 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 tir: Mdi phong ban c6 mdt ma phong ban (MAPB) duy nhat, ma
phong ban xac dinh tén phong ban (TENPB)

Cong(MACT,MANV,SLNGAYCONG)

Tan tir: Lugc do quan hé Cong ghi nhan s luong ngay cong
(SLNGAYCONG) cua mot nhan vién (MANV) tham gia vao cong trinh
(MACT).

Congtrinh(MACT, TENCT,DIADIEM,NGAYCAPGP,NGAYKC,NG
AYHT)

Tan tir; M&i cong trinh c6 mot mi s cong trinh (MACT) duy nhét.
M3 s6 cong trinh xac dinh cc thong tin nhu tén goi cong trinh (TENCT),
dia diém (DIADIEM), ngay cong trinh duoc cap gidy phép xay dung
(NGAYCAPGP), ngay khot cong (NGAYKC), ngay hoan thanh
(NGAYHT).

Hay thuc hién cac cau hoi sau bang SQL

a) Danh sach nhiing nhan vién c6 tham gia vao cong trinh c6 ma cong
trinh  (MACT) 1a X. Yéu ciu cac théng tin: MANV,HOTEN,
SLNGAYCONG, trong d6 MANV dugc sip tang dan.

b) Dém sb lugng ngay cong cua mdi cong trinh. Yéu cau cac thong tin:
MACT, TENCT, TONGNGAYCONG (TONGNGAYCONG 1la thuoc
tinh tu dat)



¢) Danh sach nhimg nhan vién cé sinh nhat trong thang 8. yéu cau cic
thong tin: MANV, TENNV, NGAYSINH, DPIACHL TENPB, sip xép
quan hé két qua theo thtr tu tudi giam dan.

d) Pém s6 lugng nhan vién ctia mdi phong ban. Yéu cau cac thong tin:
MAPB, TENPB, SOLUONG. (SOLUONG la thudc tinh ty dat.)

3/ Cho céc quan h¢ sau:
Monhoc(MSMH, TENMH, SOTINCHI, TINHCHAT)
MSMH mi s6 mén hoc,
TENMH tén mon hoc
SOTINCHI  s6 luong tin chi,

TINH CHAT bing 1 néu d6 12 méon hoc bat buoc, bang 0 néu d6 13 mon hoc
khong bat buoc

Sinhvien(MSSV,HOTEN,NGAYSINH,LOP)
MSSV mi sd sinh vién,
HOTEN ho tén sinh vién
NGAYSINH ngay sinh,
LOP(C,4,0) 16p
Diem(MSSV,MSMH,DIEMTHI)
DIEMTHI diém thi
Hay dung 1énh SQL dé thuc hién cac cau 1énh sau:
a) Hay cho biét nhirng mon hoc bat budc c6 SOTINCHI cao nhat.

b) Hay liét ké danh sach gdom MSSV,HOTEN,LOP, DIEMTHI cua nhiing
sinh vién thi mén hoc CSDL, theo thu ty LOP,DIEMTHI

¢) Hay cho biét cac sinh vién c6 diém thi cao nhat vé mén hoc c6 mi 1a
CSDL

d) Hay cho biét phiéu diém cua sinh vién c6 ma s6 1a 9900277



e) Hiy liét ké danh sach gdbm MSSV, HOTEN., LOP, BDIEM TRUNG
BINH cua nhiing sinh vién c6 diém trung binh cac mon dudi 5, theo thi
tw LOP,HOTEN.

f) Hay liét ké danh sach diém trung binh cua sinh vién theo thi ty , 16p,
tén.

) Hay cho biét diém cua sinh vién theo timg mon.

4/ Dya vao luge d6 co s dit lidu
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 cac cau hoi sau ddy bang SQL

a) Danh sach cac doc gia da ding ky muon sach trong ngay d. Yéu cau cac
thong tin: MADG, HOTEN, DIACHI.

b) Cac quyén sach cta phiéu muon c6 SOPM 1a x. Yéu ciu cic thong tin
MASH, TENSACH, TACGIA, NGAYMUON, NGAYTRA.

c) Téng s luwot ma mdi doc gia dén muon sach trong ndm 2001. Yéu cau
thong tin MADG,HOTEN,SOLANMUON (SOLANMUON 1la thuc
tinh tu dat)

d) Danh sach cic doc gia cao tudi nhat ¢3 muon sach trong ngay d. Yéu
cAu cac thong tin MADG, HOTEN, NGAYSINH, BDIACHI,
NGHENGHIEP.

5/ Dua vao luge do co sé dit lieu
Khach(MAKH,HOTEN,DIACHI,DIENTHOAI)
Hoadon(SOHD,NGAYLAPHD,NGAYBAN,MAKH)
DongHoaDon(SOHD,MAHANG,SLBAN)
Hang(MAHANG, TENHANG,DONGIA,DVT,MANHOM)



Nhom(MANHOM, TENNHOM)
Hay thuc hién cac cau hoi sau bang SQL

a) Danh sach cac khach hang d3 mua hang trong ngay d. Yéu cau céac
thong tin MAKH, HOTEN, BPIACHI, PIENTHOAL.

b) Danh sach cac mit hang trong s6 hoa don (SOHP) 1a x. Yéu cau cac
thong tin MAHANG, TENHANG, SLBAN, BDONGIA, THANHTIEN
(THANHTIEN= SLBAN*DONGIA; THANHTIEN la thudc tinh tu
dit).Yéu cau sip xép tang dan theo cot TENHANG

¢) Danh sach cac mat hang thuoc ma nhom hang 1a A c6 don gia cao nhat.
Yéu cau céc thong tin : MAHANG, TENHANG,DONGIA

d) Pém s luong mit hang ctia mdi nhom hang. Yéu cau cac thong tin :
MANHOM, TENNHOM, SOLUONG. (trong d6 SOLUONG la thudc
tinh tu dat)

e) Danh sach cac khach hang da mua cac mat hang c6 ma nhém hang la A
trong ngay d. Yéu cdu cac thong tin MAKH, HOTEN, PIACHI,
DIENTHOAI, TENHANG.

f) Thong ké viéc mua hang trong nim 2002 ciia khach hang c6 ma
khach hang 1a KhOl (theo ting héa don). Yéu cau cac

thong tin MAKH,HOTEN,SOHD, TRIGIAHD trong d6 TRIGIAHD
1a t6ng sd tién trong mot hoa don (TRIGIAHD 1 thudc tinh tir dit)

6/ Dua vao luge dd co s& dit liéu
Giaovien(MAGV,HOTEN,DTGV,MAKHOA)
Khoa(MAKHOA, TENKHOA ,DTKHOA)
Lop(MALOP, TENLOP,SISO,MAKHOA)
Monhoc(MAMH, TENMH)
Phonghoc(SOPHONG,CHUCNANG)
Lichbaogiang(MALICH,NGAYDAY ,MAGYV)

Dongbaogiang(MALICH, TUTIET,DENTIET,BAIDAY,GHICHU,LYTHU
YET,MAMH,MALOP,SO PHONG)



Hay thuc hién cac cau hoi sau bang SQL

a) Xem lich bao giang tuan tir ngay 16/09/2002 dén ngay 23/09/2002 cua
gido vién c6 MAGV (mai gido vién) 1a TH3A040. Yéu cau:
MAGV,HOTEN,TENLOP,TENMH,SOPHONG, NGAYDAY, TUTIET,
DENTIET, BAIDAY, GHICHU

b) Xem lich bao giang ngay 23/09/2002 cua cac giao vién c6 ma khoa la
CNTT.
Yéu cau:

MAGV,HOTEN, TENLOP,TENMH,PHONG,NGAYDAY,TUTIET,DENTIET
,BAIDAY, GHICHU)

¢) Cho biét sd lugng gido vién (SOLUONGGYV) ctua mdi khoa, két qua
can sip xép tang dan theo cot tén khoa. yéu cau: TENKHOA
,SOLUONGGV ( SOLUONGGYV Ia thudc tinh tu dat)



Chuong 3: RANG BUOC TOAN VEN QUAN HE
(entegrity constraint)
Ma chwong: MH10 03
Gioi thiéu:
Bai hoc giup sinh vién xdy dung dugc cac rang budc dir liéu trong mot sé bai

toan cu thé.
Muc tiéu:

— Trinh bay dugc khai niém, cach phan loai, cac yéu tb rang budc toan ven,

— Xay dyng duoc cac rang budc dir liéu trong mot s6 bai toan cu thé.

— Nghiém tac, ti mi trong viéc hoc va lam bai tap.
1. RANG BUQC TOAN VEN - CAC YEU TO CUA RANG BUQC TOAN VEN
1.1 Rang Budc Toan Ven

Trong mdi CSDL ludn ton tai nhiéu méi lién hé giira cac thudc tinh, gitta cic bo.
Sy lién hé nay co thé xay ra trong mot luoc dd quan hé hodc trong cac luoc dd quan
hé ctia mot co s& dit lieu. Cac mbi lién hé nay 14 nhitng diéu kién bat bién ma tat ca
cac bo cua nhitng quan hé co lién quan trong CSDL déu phai théa méan & moi thoi
diém. Nhitng diéu kién bat bién d6 duoc goi 12 rang budc toan ven. Trong thuc té rang
budc toan ven 1a cac quy tic quan Iy dugc ap dat trén cac ddi tuong cua thé gidi thuc.

Nhiém vu cta nguoi phan tich thiét ké 1a phai phat hién cang day du va chinh
X4c cac rang budc toan ven cang tot va mod ta chung mot cach chinh xéac trong ho so
phan tich thiét ké - d6 1a mot viéc lam rat quan trong va rat can thiét.

Trong mét co s& dit liéu, rang budc toan ven dugc xem nhu 13 mot cong cu dé
dién dat ngir nghia cua CSDL. Mot CSDL dugc thiét ké cong kénh nhung né thé hién
dugc day du ngir nghia cua thuc té van co gia tri cao hon rat nhiéu so voi mot cach
thiét ké gon nhe nhung nghéo nan vé ngit nghia vi thiéu cac rang budc toan ven cua
co so dir liéu.

Cong viéc kiém tra rang budc toan ven thudng duoc tién hanh vao thoi diém cap
nhat dir liéu ( thém, stra, x6a). Nhitng rang budc toan ven phat sinh can phai duoc ghi



nhan va xtr 1y mot cach twong minh (thudng 1a boi mot ham chuan hoic mot doan
chuong trinh).

1.2 Cac Yéu T6 Ciia Rang Budc Toan Ven

MJi rang budc toan ven co 3 yéu tb: didu kién, bbi canh va tim anh huong.

1.2.1 Biéu kign

Piéu kién ciia mot rang budc toan ven R c6 thé duoc biéu dién bang ngon
ngit ty nhién, thuit giai, ngdn ngir dai sb tap hop, dai s6 quan hé,... ngoai ra
diéu kién cua rang budc toan ven ciing c6 thé duoc biéu dién bang phu thudc
ham. Chéng han, véi luoc db quan hé SV thi ¢6 mdt rang budc toan ven nhu
Sau.

Vi r la mot quan hé cua Sv ta ¢6 rang budc toan ven sau
Ot 001 t.MASV [ . MASV cubi [
1.2.2 Baéi canh

Bdi canh cua mot rang budc toan ven 1a nhitng quan hé ma rang budc d6 co hiéu
lyc hay noi mot cach khac, d6 1a nhiing quan hé can phai duoc Kiém tra rang budc
toan ven. BSi canh ctia mot rang budc toan ven cé thé 1a mot hoac nhiéu quan hé.
Chang han véi rang budc toan ven trén thi boi canh 1a mot quan hé Sv

1.2.3 Tam dnh huéng

Trong qua trinh phan tich thiét ké mot CSDL, ngudi phan tich can lap bang tam
anh huong cho mot rang budc toan ven nhiam xac dinh thoi diém can phai tién hanh
Kiém tra cac rang budc toan ven d6. Cac thoi diém can phai Kiém tra RBTV chinh 1a
nhitng thoi diém cap nhat di liéu (thém /stra/ x6a)

Mot bang tam anh huong caa mot RBTV ¢6 dang sau:

(Tén RBTV)| Thém(T)| Stra(S)| Xo6a(X)

I + - -

)




Bang nay chira toan cac ky hiéu + hoac —

Chéng han + tai 6 twong Gng V&i dong 11, ¢ot thém thi c6 nghia 1a khi thém mot
bo vao quan hé ry thi can phai kiém tra RBTV

DAu - Tai 6 tuong ung véi dong ry, cot sira thi co nghia 1a khi sira mot bo trén
quan hé ry thi khong can phai kiém tra RBTV nay,...
2. PHAN LOAI RANG BUQC TOAN VEN

Trong qua trinh phan tich thiét ké co so dir liéu, nguoi phan tich phai phat hién
tat ca cac rang budc toan ven tiém an trong CSDL d6. Viéc phan loai cac rang budc
toan ven 13 rat c6 ich, nd nham giup cho ngudi phén tich ¢ dugc mot dinh hudng,
tranh bo sot nhirng rang budc toan ven. Cac rang budc toan ven co thé dugc chia 1am
hai loai chinh nhu sau:

v Rang budc toan ven trén pham vi 1a mot quan hé bao gém :Rang budc
toan ven mién gia tri, rang budc toan ven lién thudc tinh, rang budc toan
ven lién bd.

v Rang budc toan ven trén pham vi nhiéu quan hé bao gém :Rang budc
toan ven phu thudc ton tai, rang budc toan ven lién bo - lién quan hé,
rang budc toan ven lién thudc tinh - lién quan h¢.

Pé minh hoa cho phan 1y thuyét caa chuong nay, ta néu vi du sau day
Vi du

Cho mot CSDL C dung dé quan 1y viéc dat hang va giao hang ctia mot cong ty.
Lugc d6 CSDL C gom céc luge d6 quan hé nhu sau:

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



Tan tir: M&i khach hang c6 mot ma khach hang (MAKH) duy nhat, méi MAKH
xac dinh mot tén khach hang (TENKH), mot dia chi (DCKH), mot s6 dién thoai (DT).

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

Tan tr; M&i mit hang c6 mot ma hang (MAHANG) duy nhat, mdi MAHANG
xac dinh mot tén hang (TENHANG), quy cach hang (QUYCACH), don vi tinh
(DVTINH).

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

Tan tu: M&i lan dat hang c6 s6 dat hang (SODH) xac dinh mot ngay dat hang
(NGAYDH) va ma khach hang tuong ting (MAKH). Biét mi sé dit hang va ma mat
hang thi biét duoc sb lugng dat hang(SLDAT). Mdi khach hang trong mot ngay c6 thé
c6 nhiéu lan dit hang

Q4: Hoadon(SOHD, NGAYLAP, SODH, TRIGIAHD, NGAYXUAT)

Tan tir: Mdi héa don c6 mdt ma sé duy nhat 1a SOHD, mdi hoa don ban hang co
thé gdm nhiéu mat hang. Mdi hoa don xac dinh ngay 1ap hoéa don (NGAYLAP), g
véi s6 dat hang nao (SODH). Gia sir rang hoa don ban hang theo yéu cau cua chi mot
don dat hang c6 ma s6 1a SODH va nguoc lai, mdi don dit hang chi duoc giai quyét
chi trong mot hoa don. Do diéu Kién khdch quan cé thé cong ty khong giao ddy di
cdc mat hang ciing nhw sé6 lwong ting mdt hang nhw yéu ciu trong don dit hang
nhwng khong bao gio giao virot ngodi yéu cdu. Mdi hoa don xac dinh mot tri gia cua
cac mat hang trong hoa don (TRIGIAHD) va mot ngay xuat kho giao hang cho khach
(NGAYXUAT)

Q5: Chitiethd (SOHD, MAHANG, GIABAN, SLBAN)

Tan ti: Mdi SOHD, MAHANG xac dinh gia ban (GIABAN) va so luong ban
(SLBAN) cua mot mat hang trong mot hoa don.

Q6: Phieuthu(SOPT, NGAYTHU, MAKH, SOTIEN)

Tan tir: MJi phiéu thu c6 mot s phiéu thu (SOPT) duy nhat, mdi SOPT xac dinh
mot ngay thu (NGAYTHU) ciia mot khach hang c6 ma khach hang 18 MAKH va s6
tién thu 1a SOTIEN. Mdi khach hang trong mot ngdy c6 thé c6 nhiéu sé phiéu thu.



2.1 Rang budc toan ven lién b

Rang budc toan ven lién b 1a sy rang budc toan ven gitra cac bo trong cung mot
quan h¢ .

Rang budc toan ven lién b hay con goi 1a rang budc toan ven vé khoa. bay la
loai rang budc toan ven rat phd bién, né c6 mit trong moi luge d6 quan hé caa CSDL
va thuong duoc cac hé quan tri CSDL ty dong kiém tra.

Vi du: Véi r 1a mét quan hé caa Khach ta ¢6 rang budc toan ven sau

R1: V1,12 e r t1. MAKH = t2. MAKH Cudi V

R1 Thém Sua Xoa

r + + -

2.2 Rang budc toan ven vé phu thudc ton tai:

Rang budc toan ven vé phu thudc ton tai con dugc goi 1a rang budc toan ven vé
khoa ngoai. Ciing giong nhu rang budc toan ven vé khéa chinh, rang budc toan ven vé
phu thudc ton tai rat pho bién trong CSDL

Vi du: Véi r, s lan luot 1a mot quan hé cua Dathang, Khach ta ¢6 rang budc toan
ven sau

R2: r[MAKH] c sIMAKH]

R Thém Stra Xoba
r + + -
S - + +

2.3 Rang budc toan ven vé mién gia tri

Rang budc toan ven co6 li€n quan dén mién gia tri cua cac thudc tinh trong mat
quan hé. Rang budc nay thuong giap. Mot sé hé quan tri CSDL di tuy dong kiém tra
mot s6 rang budc loai nay.

Vi du: Vi r 1a mét quan hé ciia Hoadon ta ¢6 rang budc toan ven sau



Ry:Vter

t. TRIGIAHD >0

Cudi v
R3 Thém | Sta Xo0a
r + + ;

2.4 Rang budc toan ven lién thudc tinh

Rang budc toan ven lién thudc tinh la mbi lién hé gitra cac thudc tinh trong mot
lwge d6 quan hé.

Vi du: Vi r 1a mét quan hé ciia Hoadon ta ¢é rang budc toan ven sau
RaVter
t.NGAYLAP <=t.NGAYXUAT
Cubi v

R4 Thém Stra Xoa

r + + -

2.5 Rang budc toan ven lién thudc tinh lién quan hé

Rang budc loai nay 1a mdi lién hé giita cac thudc tinh trong nhiéu lugc do quan
hé.

Vi du: Véir, s lan luot 1a quan hé cua Dathang, Hoadon ta c¢6 rang budc toan ven
Sau

Rs: Ve rht,es
Néu t;.SODH =t,,.SODH thi t;.NGAYDH <= t,, NGAYXUAT
Cudi v

R5 ‘ Thém

Sua ‘ Xoba




S + + +

2.6 Rang budc toan ven vé thude tinh tong hep

Rang budc toan ven vé thudc tinh tong hop duoc xac dinh trong trudng hop mdi
thudc tinh A caa mot luoc dd quan hé Q duoc tinh toan gia tri tir cac thudc tinh cua
cac lugc db quan hé khac.

3. BAI TAP

1/ Hay tim cac rang budc toan ven co6 trong CSDL cho cac bai tap duogc liét ké
trong chuong 3.

2/ QUAN LY THI TOT NGHIEP PTCS

Mot phong gido duc huyén mudn 1ap mot hé thong thong tin dé quan 1y viéc 1am
thi tot nghiép pho théng co sé. Cong viée lam thi dwoc to chire nhu sau:

Lanh dao phong gido duc thanh 1ap nhiéu hoi dong thi (mdi hoi dong thi gom
mét truong hodc mot sé trudng gan nhau). Mai hoi dong thi c6 mot ma s6 duy nhat
(MAHDT), mot ma s6 hoi dong thi xac dinh tén hoi dong thi(TENHDT), ho tén chu
tich hoi ddng(TENCT), dia chi (PCHDT).dién thoai(BTHDT).

MJi hoi dong thi dugc b tri cho mot s6 phong thi, mdi phong thi c6 mot s6 hiéu
phong(SOPT) duy nhat, mot phong thi xac dinh dia chi phong thi (PCPT). S6 hiéu
phong thi duge danh sb khac nhau & tat ca cac hoi dong thi.

Giao vién cua cac truong truc thuoc phong duogc diéu dong dén céc hoi déng dé
coi thi, mdi truong co thé c6 hodc khong cé thi sinh dy thi, mdi truong cé mot ma
truong duy nhat (MATR), mdi mi truong xac dinh mot tén truong(TENTR),dia chi
(PCTR), loai hinh dao tao (LHDT) (Cong lap, chuyén, ban cong, dan 1ap, ndi tru,...).
Gido vién ctia mot truong cd thé 1am viéc tai nhidu hoi dong thi. Mot gido vién co6 mot
ma gido vien(MAGV), mdt ma giao vién xac dinh tén gido vién (TENGV), chuyén
mon giang day (CHUYENMON), chirc danh trong hoi d¢ong thi(CHUCDANH)

Céc thi sinh du thi c6 mot s6 bao danh duy nhat(SOBD), mdi s6 bao danh xac
dinh tén thi sinh(TENTS), ngay sinh (NGSINH), gi¢i tinh (PHAI), mdi thi sinh duoc
xép thi tai mot phong thi nhéat dinh cho tat ca cac mon, mdi thi sinh ¢ thé cd ching



chi nghé (CCNGHE) hoic khong (thudc tinh CCNGHE kiéu chudi, CCNGHE="x"
néu thi sinh ¢6 ching chi nghé va CCNGHE bang rdéng néu thi sinh khong c6 chang
chi nghé).Thi sinh cua ciing mét trudng chi du thi tai mot hoi dong thi.

Moi mon thi cd6 mot ma mon thi duy nhét(MAMT), mo6i md mon thi xac dinh tén
mon thi(TENMT). Gia sir toan bd cac thi sinh déu thi chung mot sé mon do s gido
duc quy dinh. M&i mén thi duoc t6 chac trong mot budi cia mot ngay nao do.

Ung véi mbi moén thi mot thi sinh c6 mot diém thi duy nhat(PIEMTHI) Dua vao
phan tich ¢ trén, gia st ta c6 lugc dd CSDL sau:

Q:1: Hb(MAHDT, TENHDT, TENCT, bCHDPT,DTHDT)
Q2: PT(SOPT,DCPT,MAHDT)
Qs: TS(SOBD, TENTS,NGSINH,PHAI,CCNGHE, MATR,SOPT)
Qs: MT(MAMT, TENMT,BUOI,NGAY)
Qs: GV(IMAGV,TENGV,CHUYENMON,CHUCDANH,MAHDT,MATR)
Qs: TRIMATR,TENTR,DCTR,LHDT)
Q7: KQ(SOBD,MAMT,DIEMTHI)
Yéu cau:
a) Hay xac dinh khoa cho timg luoc d6 quan hé.
b) Tim tat ca cac rang budc toan ven c6 trong CSDL trén.

¢) Dua vao luge d6 CSDL da thanh 1ap, hdy thuc hién cac cau héi sau day
bang ngon ngir dai s6 quan hé.

1. Danh sach céc thi sinh thi tai phong thi c6 s6 hiéu phong thi (SOPT)
14 “100”. Yéu cau cac thong tin:SOBD,TENTS NGSINH, TENTR

2. Két qua cia mon thi c6 ma moén thi (MAMT) 1a “T” cua tat ca cac
thi sinh c6 mi truong(MATR) 1a “NTMK?”, két qua duoc sap theo
chiéu giam dan cua diém thi(PIEMTHI). Yéu cau cic thong
tin:SOBD,TENTS, PIEMTHI

3. Két qua thi cia mot hoc sinh c¢6 SOBD la MKOI. Yéu cau :
TENMT,DIEMTHI



4. Tong sb thi sinh c6 chiing chi nghé(CCNGHE) cta mdi truong,
thong tin can dugc sap theo chiéu ting dan cia TENTR. Yéu cau cac
thong tin: MATR,

TENTR, SOLUONGCC



Chuwong 4: PHU THUQC HAM

(functional dependency)

Ma chwong: MH10 04

Gioi thiéu:

Bai hoc gitip sinh vién mé ta cac phu thudc ham dé wng dung vao cac bai toan

tim khoa, tim phu toi thiéu va chuan hoa co so dir li¢u.

Phu thuéc ham (functional dependency) 1a mot cong cu dung dé biéu didén mot
cach hinh thirc cac rang budc toan ven (van tat: rang budc). Phuong phap biéu dién
nay co rat nhiéu vu diém, va day 1a mot cong cu cuc Ky quan trong, gan chat véi 1y

thuyét thiét ké co so dit liéu.

Phu thudc ham dugc (ng dung trong viéc giai quyét cac bai toan tim khoa, tim
pht téi thiéu va chuan hoa co so dit liéu.

Muc tiéu:

— Trinh bay dugc cac khai niém phu thudc ham;
— Trinh bay duoc dugc thuat toan Satifies, hé luat dan Armstrong;

— Trinh bay dugc cach mé ta cac phu thuoc ham dé tng dung vao cac bai toan

tim khoa, tim phu toi thiéu va chuan hoa co so dir liéu;

— Nghiém tac, ti mi trong viéc hoc va lam bai tap.

1. KHAI NIEM PHU THUQC 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




Quan hé¢ PHANCONG dién ta phi cong nao ldi mdy bay nao va may bay khéi
hanh vao thoi gian nao. Khong phai su phdi hop bat ky nao gitra phi cong, may bay va
ngay gid khoi hanh cling déu dugc chip nhan ma ching cé cac diéu Kién rang budc
qui dinh sau:

v M&i may bay c6 mot gio khai hanh duy nht,
v Néu biét phi cong, biét ngay gio khoi hanh thi biét duoc may bay do phi

v Néu biét may bay, biét ngay khoi hanh thi biét phi cong lai chuyén bay

Céc rang budc nay 1a cac vi du vé phy thuéc ham va duogc phat biéu lai nhu sau:

v

v

v

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

cong ay lai.

ay.

MAYBAY xac dinh GIOKH

{PHICONG,NGAYKH,GIOKH!} x4c dinh MABAY

{MAYBAY ,NGAYKH} xac dinh PHICONG

hay

GIOKH phu thugc ham vao MAYBAY

MABAY phu thudc ham vao {PHICONG,NGAYKH,GIOKH}
PHICONG phu thugc ham vao {MAYBAY ,NGAYKH} va duogc ky hiéu

nhu sau:




v {MAYBAY?}IGIOKH
v {PHICONG,NGAYKH,GIOKH}] MAYBAY
v {MAYBAY,NGAYKH}[ PHICONG

Trong ky hi¢u trén ta da ky hié¢u MAYBAY thay cho {MAYBAY}. Mot cach
tong quat:

1.1 PDinh nghia phu thugc ham
Q(ALA.,....An) 1a luge dd quan hé.
X, Y la hai tap con cua Q" ={A1,A,,...,An}.
r 1a quan h¢ trén Q.
t1 to1a hai bo bat ky cuar.
XY & X=X 2t.Y =.Y)

(Ta noi X xac dinh Y hay Y phu thuoc ham vao X (X functional determines Y,Y
functional dependent on X))

Tinh chat;
v' Phu thugc ham X — & dung véi moi quan hé r
v Phu thugc ham & — Y chi dung trén quan hé r ¢6 cung gia tri trén Y.
Vi du: Quan hé sau théa man phu thuoc ham & — GIOKH
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 thyc té khong c6 quan hé r nao thoa tinh chit trén nén tir day vé sau néu
khong noi 1 thi véi mot quan hé r bat ky ta luén xem phu thudc ham & — Y ludn
ludn khong thoéa trén r.

1.2 Phu thudc ham hién nhién (Trivial Dependencies)
Héqua: NeuX2oYthiX— Y.
Chung minh:
Giast t1.X =t.Xdo X2 Y nén t1.Y =1,.Y theo dinh nghia suyra X > Y
Trong truong hop nay X — Y duoc goi 13 phu thuge ham hién nhién.
Vi du phu thugc ham X — X 1a phy thuéc ham hién nhién.

Vay Véi r 1a quan hé bat ky, F 1a tap phu thudc ham thoa trén r, ta ludn c6 F o
{cac phy thuoc ham hién nhién}
1.3 Thuat toan Satifies

Cho quan hé r va X, Y 1a hai tap con cta Q*. Thuat toan SATIFIES s& tra vé trj
true néu X — Y nguoc lai 1a false

SATIFIES
Vao: quan hé r va hai tap con X,Y
ra: true néu X — Y, nguoc lai 1a false
SATIFIES (r,X,Y)

1. Sap cac bo ciia quan hé r theo X dé cac gia tri gibng nhau trén X nhém
lai v&i nhau



2. Néu tip cac bd cung gia tri trén X cho cac gia trj trén Y gidng nhau thi
tra vé true nguoc lai 1a False

Vidu l:

SATIFIES (phanCong,MAYBAY,GIOKH) 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 két qua 1a true nghia 1a MAYBAY [1GIOKH
Vi du 2:
SATIFIES(phanCong,GIOKH,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 GIOKHIIMAYBAY
1.4 Céc phu thudc ham cé thé c6
1.4.1 Cdch tim tat cd tap con cia Q*

Lugc d6 quan hé Phancong(PHICONG,MAYBAY ,NGAYKH,GIOKH)co tap
thudc tinh Phancong*={PHICONG,MAYBAY,NGAYKH,GIOKH} va tit ca cac tap
con c6 thé c6 ctia Phancong* duoc cho boi bang sau:

PHICO| MAYBAY NGAYKH GIOKH
NG
&| {PHICO| {MAYBAY} |{NGAYKH} {GIOKH}
NG}

{PHICONG,M| {PHICONG,NGAYKH | {PHICONG,GIOKH}
AYBAY} |}

{MAYBAY,NGAYKH | {MAYBAY,GIOKH}
}

{PHICONG,MAYBAY| {PHICONG,MAYBAY,GIO
NGAYKH} KH}




{NGAYKH,GIOKH}

{PHICONG,NGAYKH,GIO
KH}

{MAYBAY,NGAYKH,GIO
KH}

{PHICONG,MAYBAY ,NG
AYKH,GIOKH}

S6 tap con c6 thé c6 cua Q" = {A,Az,..., A} 12 27 i
1.4.2 Cdch tim tdt cd cdc phu thudc ham cé thé cé ciia Q

Ung véi mdi tap con cua Phancong® cho 2" = 2= 16 phy thudc ham cé thé co.
S6 phu thudc ham c6 thé c6 1a 24* 2= 16 * 16 = 256

D> D PTHHN
@ — {PHICONG} e
@ —> {MAYBAY} e
@ — {MAYBAY,PHICONG} E
@ —> {NGAYKH} e
@ — {PHICONG,NGAYKH} E
@ —> {MAYBAY,NGAYKH} E
@ —> {MAYBAY,PHICONG NGAYKH} F
@ — {GIOKH} e

@ — {PHICONG,GIOKH} F



& — {MAYBAY,GIOKH}
& — {MAYBAY ,PHICONG,GIOKH}
& — {NGAYKH,GIOKH}
& — {PHICONG,NGAYKH,GIOKH}

& —- {MAYBAY ,NGAYKH,GIOKH}

@ — {MAYBAY ,PHICONG,NGAYKH,GIOKH}

{PHICONG} —» @

{PHICONG} — {PHICONG}
{PHICONG} — {MAYBAY}
{PHICONG} — {MAYBAY,PHICONG}
{PHICONG} — {NGAYKH}
{PHICONG} — {PHICONG,NGAYKH}
{PHICONG} — {MAYBAY ,NGAYKH}

{PHICONG}
—» {MAYBAY,PHICONG,NGAYKH}

{PHICONG} — {GIOKH}
{PHICONG} — {PHICONG,GIOKH}

{PHICONG} —» {MAYBAY,GIOKH}

PTHHN

PTHHN

{PHICONG} — {MAYBAY,PHICONG,GIOKH} F



{PHICONG} —» {NGAYKH,GIOKH}

{PHICONG} — {PHICONG,NGAYKH,GIOKH}

{PHICONG} —> {MAYBAY,NGAYKH,GIOKH}

{PHICONG} —

{MAYBAY PHICONG,NGAYKH,GIOKH}

{MAYBAY} > &

{MAYBAY?} — {PHICONG}
{MAYBAY} - {MAYBAY}
{MAYBAY} - {MAYBAY,PHICONG}
{MAYBAY} — {NGAYKH}
{MAYBAY} — {PHICONG,NGAYKH}
{MAYBAY} - {MAYBAY,NGAYKH}

{MAYBAY}
—» {MAYBAY,PHICONG,NGAYKH}

{MAYBAY?} — {GIOKH}
{MAYBAY?} — {PHICONG,GIOKH}

{MAYBAY?} — {MAYBAY,GIOKH}

{MAYBAY} — {MAYBAY PHICONG,GIOKH}

{MAYBAY} — {NGAYKH,GIOKH}

PTHHN

PTHHN

{MAYBAY?} — {PHICONG,NGAYKH,GIOKH} F



{MAYBAY} — {MAYBAY ,NGAYKH,GIOKH}

{MAYBAY} —
{MAYBAY,PHICONG,NGAYKH,GIOKH}

{PHICONG,MAYBAY} > &
{PHICONG,MAYBAY} — {PHICONG}
{PHICONG,MAYBAY} » {MAYBAY}

{PHICONG,MAYBAY?} —
{PHICONG,MAYBAY}

{PHICONG,MAYBAY} - {NGAYKH}

{PHICONG,MAYBAY} —
{PHICONG,NGAYKH}

{PHICONG,MAYBAY?} —
{MAYBAY,NGAYKH}

{PHICONG,MAYBAY} —»
{MAYBAY ,PHICONG,NGAYKH}

{PHICONG,MAYBAY} —» {GIOKH}
{PHICONG,MAYBAY} — {PHICONG,GIOKH}
{PHICONG,MAYBAY} —» {MAYBAY,GIOKH}

{PHICONG,MAYBAY?} —
{MAYBAY,PHICONG,GIOKH}

{PHICONG,MAYBAY?} — {NGAYKH,GIOKH}

=

=

PTHHN

PTHHN

PTHHN

PTHHN

F+

F+

F+

F+



{PHICONG,MAYBAY} —»
{PHICONG,NGAYKH,GIOKH}

{PHICONG,MAYBAY} —»
{MAYBAY,NGAYKH,GIOKH}

{PHICONG,MAYBAY} —»
{MAYBAY PHICONG,NGAYKH,GIOKH}

{NGAYKH} > &

{NGAYKH} - {PHICONG}

{NGAYKH} - {MAYBAY}

{NGAYKH} — {PHICONG,MAYBAY}
{NGAYKH} — {NGAYKH}

{NGAYKH} — {PHICONG,NGAYKH}
{NGAYKH} > {MAYBAY,NGAYKH}
{NGAYKH} - {MAYBAY,PHICONG,NGAYKH}
{NGAYKH} — {GIOKH}

{NGAYKH} — {PHICONG,GIOKH}
{NGAYKH} > {MAYBAY,GIOKH}
{NGAYKH} - {MAYBAY,PHICONG,GIOKH}
{NGAYKH} - {NGAYKH,GIOKH}

{NGAYKH} — {PHICONG,NGAYKH,GIOKH}



{NGAYKH} — {MAYBAY ,NGAYKH,GIOKH}

{NGAYKH} —
{MAYBAY,PHICONG,NGAYKH,GIOKH}

{PHICONG,NGAYKH} - &
{PHICONG,NGAYKH} — {PHICONG}
{PHICONG,NGAYKH} - {MAYBAY}

{PHICONG,NGAYKH} —
{PHICONG,MAYBAY}

{PHICONG,NGAYKH} - {NGAYKH}

{PHICONG,NGAYKH} — {PHICONG,NGAYKH}

{PHICONG,NGAYKH} — {MAYBAY ,NGAYKH}

{PHICONG,NGAYKH}
— {MAYBAY ,PHICONG,NGAYKH}

{PHICONG,NGAYKH} —» {GIOKH}
{PHICONG,NGAYKH} — {PHICONG,GIOKH}
{PHICONG,NGAYKH} - {MAYBAY,GIOKH}

{PHICONG,NGAYKH} —
{MAYBAY,PHICONG,GIOKH}

{PHICONG,NGAYKH} - {NGAYKH,GIOKH}

{PHICONG,NGAYKH} —
{PHICONG,NGAYKH,GIOKH}

PTHHN

PTHHN

PTHHN

PTHHN



{PHICONG,NGAYKH} —> F
{MAYBAY ,NGAYKH,GIOKH}

{PHICONG,NGAYKH} — F
{MAYBAY PHICONG,NGAYKH,GIOKH}

{MAYBAY ,NGAYKH} - & PTHHN
{MAYBAY ,NGAYKH} — {PHICONG} F
{MAYBAY ,NGAYKH} - {MAYBAY} PTHHN
{MAYBAY ,NGAYKH} — F*

{PHICONG,MAYBAY}

{MAYBAY ,NGAYKH} - {NGAYKH} PTHHN
{MAYBAY,NGAYKH} — {PHICONG,NGAYKH} F*
{MAYBAY NGAYKH} - {MAYBAY ,NGAYKH} PTHHN

{MAYBAY,NGAYKH} — F
{MAYBAY,PHICONG,NGAYKH}

{MAYBAY ,NGAYKH} — {GIOKH} F
{MAYBAY ,NGAYKH} — {PHICONG,GIOKH}  F*
{MAYBAY ,NGAYKH} — {MAYBAY,GIOKH}  F*

{MAYBAY,NGAYKH} — =
{MAYBAY,PHICONG,GIOKH}

{MAYBAY ,NGAYKH} - {NGAYKH,GIOKH} F

{MAYBAY,NGAYKH} F
—» {PHICONG,NGAYKH,GIOKH}



{MAYBAY,NGAYKH} — =
{MAYBAY,NGAYKH,GIOKH}

{MAYBAY,NGAYKH} — F
{MAYBAY,PHICONG,NGAYKH,GIOKH}

{PHICONG,MAYBAY NGAYKH} - & PTHHN
{PHICONG,MAYBAY NGAYKH} — PTHHN
{PHICONG}
{PHICONG,MAYBAY NGAYKH} — PTHHN
{MAYBAY?}

{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}

PTHH
N

{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}
£+

{PHICONG,MAYBAY ,NGAYKH} —

{MAYBAY,PHICONG,NGAYKH,GIOKH} F*



{PHICONG,NGAYKH,GIOKH} —» &
{PHICONG,NGAYKH,GIOKH} —» {PHICONG}
{PHICONG,NGAYKH,GIOKH} - {MAYBAY}

{PHICONG,NGAYKH,GIOKH} —»
{PHICONG,MAYBAY}

{PHICONG,NGAYKH,GIOKH} —» {NGAYKH}

{PHICONG,NGAYKH,GIOKH} —»
{PHICONG,NGAYKH}

{PHICONG,NGAYKH,GIOKH} —»
{MAYBAY NGAYKH}

{PHICONG,NGAYKH,GIOKH}
— {MAYBAY ,PHICONG,NGAYKH}

{PHICONG,NGAYKH,GIOKH} —» {GIOKH}

{PHICONG,NGAYKH,GIOKH} [
{PHICONG,GIOKH}

{PHICONG,NGAYKH,GIOKH}
OJO{MAYBAY,GIOKH}

{PHICONG,NGAYKH,GIOKH}
O O0{MAYBAY ,PHICONG,GIOKH}

{PHICONG,NGAYKH,GIOKH} ]
{NGAYKH,GIOKH}

{PHICONG,NGAYKH,GIOKH}

PTHHN

PTHHN

F+

PTHHN

PTHHN

F+

F+

PTHHN

PTHHN

F+

F+

PTHHN

PTHHN



— {PHICONG,NGAYKH,GIOKH}

{PHICONG,NGAYKH,GIOKH}
— {MAYBAY ,NGAYKH,GIOKH}

{PHICONG,NGAYKH,GIOKH} —»
{MAYBAY PHICONG,NGAYKH,GIOKH}

{MAYBAY ,NGAYKH,GIOKH} —» &

{MAYBAY,NGAYKH,GIOKH} — {PHICONG}

{MAYBAY,NGAYKH,GIOKH} — {MAYBAY}

{MAYBAY,NGAYKH,GIOKH} —
{PHICONG,MAYBAY}

{MAYBAY,NGAYKH,GIOKH} — {NGAYKH}

{MAYBAY ,NGAYKH,GIOKH}
— {PHICONG,NGAYKH}

{MAYBAY,NGAYKH,GIOKH} —
{MAYBAY NGAYKH}

{MAYBAY,NGAYKH,GIOKH} —»
{MAYBAY PHICONG,NGAYKH}

{MAYBAY,NGAYKH,GIOKH} — {GIOKH}

{MAYBAY,NGAYKH,GIOKH} —»
{PHICONG,GIOKH}

{MAYBAY,NGAYKH,GIOKH} —»
{MAYBAY,GIOKH}

{MAYBAY ,NGAYKH,GIOKH}

F+

F+

PTHHN

F+

PTHHN

F+

PTHHN

F+

PTHHN

F+

PTHHN

F+

PTHHN

F+



— {MAYBAY,PHICONG,GIOKH}

{MAYBAY,NGAYKH,GIOKH} — PTHHN
{NGAYKH,GIOKH}

{MAYBAY,NGAYKH,GIOKH} —» F*
{PHICONG,NGAYKH,GIOKH}

{MAYBAY,NGAYKH,GIOKH} —» PTHHN
{MAYBAY,NGAYKH,GIOKH}

{MAYBAY,NGAYKH,GIOKH} — F*
{MAYBAY ,PHICONG,NGAYKH,GIOKH}

S6 phu thude ham c6 thé c6 cua Q(ALA,,....An) 14 2" x 2" =220
2. HE LUAT DAN ARMSTRONG (Armstrong inference rule)

Nguoi ta thudng dung F dé chi tap cac phu thudc ham cua luoc d6 quan hé Q. Ta
c6 thé danh s cac phu thudc ham cua F 13 fi, fo, .., fm. Quy wéc rang chi can mo ta cac
phu thuoc ham khong hién nhién trong tap F (cac phu thudc ham hién nhién dugc
ngam hiéu 1a da c6 trong F).

2.1 Phu thuéc ham dwgc suy dién logic tir F

N6i rang phu thuéc ham X — Y dwoc suy dién logic tir F néu mét quan hé r
théa mén tat ca cac phu thudc ham ciaa F thi ciing théa phu thude ham
X = Y. Ky higu F|= X > Y.

Bao dong cua F ky hiéu F* 1a tap tat ca cac phu thudc ham duoc suy dién logic tir

Cac tinh chét cua tap F*
1. Tinh phan xa: Vi moi tap phu thugc ham F ta luén luon co F c F*

2. Tinh don di¢u: Néu F c G thi F* cG*



3. Tinh liiy dang: Véi mei tdp phu thugc ham F ta luén luén cé (F*)* =
F.
Goi G 1a tap tat ca cac phu thuoc ham c6 thé co cuar, phan phu cua F.
Ky higu F=G-F*
Chtrng minh
. X>YeF=rthtaX>Y=>X->YeF
2. Néu X — Y 1a phu thudc ham thudc F* ta phai chitng minh X — Y thudc
Gt
Gia st r thoa tat ca cac phu thudc ham caa G (1)
— r thoa tit ca phu thuoc ham cta Fvi F < G
= rthéaphuthugcham X -> Y 2) vi X > YeF*
HvaR)=X->YeG = FcG'
3. Fc F" (tinh phan xa) = F' < (F")* 1)
NéuX > Y e (F)" (2= X > Y e F* that vay: (3)
Gia st r thoa tat ca cac phu thuge ham cua F (4)
= r thoa tat ca cac phu thudc ham cua F* (theo dinh nghia)
— r thoa tat ca cac phu thudc ham cua (F*)* (theo dinh nghia)
—SrthtaX >Y(Vi@Q)=>X->YeF
Mva3) = (F) =F
2.2 Heé luat din Armstrong

Hé luat dan 13 mot phat biéu cho biét néu mot quan hé r théa man mét vai phu
thudc ham thi né phai théa man phu thugc ham khac.

Vé6i X,Y,Z,W 1a tap con cia Q*. r 1a quan hé bat ky cua Q. Ta c6 6 luat dan sau:
1. Ludt phdn xa (reflexive rule): X =X

2. Ludt thém vao (augmentation rule): ChoX Y = XZ >Y



3. Ludt hep (union rule): ChoX 5Y, X »2Z=3X3YZ

4. Ludt phén rd (decomposition rule): ChoX 5 YZ =X 3Y

5. Lugt béc cdu (transitive rule): ChoX 5Y,Y »Z =X »Z

6. Lugt béc cau gid (pseudo transitive ChoX -Y,YZ 5> W = XZ »>W
rule):

Hé tién dé Armstrong (Armstrong’s Axioms) gdm 3 luat: (1), (2) va (5)
Chung minh
Vi ty,t, 1 hai bo bat ky ciia quan hé .
Luat phan xa: Ta co6 (t1.X = t2. X = 11.X = 1,.X) theo dinh nghia suy ra X —» X
Luat thém vao: gia st c6 t1.XZ =1.XZ (1)
= t1.X =t X
=Y =t.Y (do X—>Y) (2
= XZ—->Y (do (1) = (2)
Luat hop: gia str co t1.X =t.X (1)
> X =t Xvatp.Z=1.2
= . XZ =1.XZ (2)
= X—>YZ(do (1) = (2)
Luat phan ra: giastrco: 1. X =1.X (1)
= 04.YZ =t,.YZ (do X -> Y2)
=LY =6.Y (2
= X—>Y(do(1l)=(2)
Luat bac cau: gia sirco t1.X = t,.X (1)

= '[1.Y = tz.Y



= 04.Z =1.2(2)
= X—>Z(do(1)=(2)

Luat bic cau gia: gia sir c6: t1.XZ = t,.XZ (1)
=>tX =X vatZ =12 (2)
=4.Y =t.Y (do X —>Y)(3)
= 11.YZ =t,.YZ (Két hop (2) va (3))
= t.W =t,.W (do YZ - W) (4)
= XZ->W

Trong 6 luat trén, chi can 3 luat 1, 2 va 6 1a da, nghia 13 cac luat con lai c6 thé
suy dan tir ba luat nay.

2.2.1 Hé lugt ddn Armstrong la ding

Noéi rang X — Y 1a phu thudc ham dugc suy dién nhd vao luat dan Armstrong
néu ton tai cac tap phu thuoc ham Fo < Fy c...c F, sao cho X — Y e F, voi
Fo,F1,...,Fn lan luot dugc hinh thanh théa phuong phap sau:

Budc 1: Fo=F

Buoc 2:chon mot s6 phu thude ham trong F; ap dung hé luat ddn Armstrong dé
thu duoc mot sé phu thudc ham moéi. Pit Fiui= F; U {cac phu thudc ham méi}

Vidu: ChoF={AB > C,C—>B,BC —> A} thico Fpc Fic F,sao cho C —
A e F2

Fo={AB - C,C > B,BC —> A} ap dung luat hopcho C>BvaC—>CF; =
{AB - C,C - B, BC - A, C > BC} ap dung luat bac cau.

F,.={AB—>C,C—>B,BC—>A C—->BC,C—> A}

Hé qud: Hé ludt ddn Armstrong la ding nghia la néu F la tdp cdc phu thuge
ham diing trén quan hé r va X — Y la mét phu thuge ham dwroc suy dién tir F nho hé
lugt ddn Armstrong thi X — Y ding trén quan hé r. NGy X — Y la phy thuéc ham
dwoc suy dién logic tir F



Phan tiép theo ching ta s& chirng minh hé luat din Armstrong 1a day du, nghia 1a
moi phu thudc ham X — Y duoc suy dién logic tir F s& dugc suy dién tir F nho hé luat
dan Armstrong.

2.3 Bao dong cuia tap thugc tinh X (closures of attribute sets)
2.3.1 Dinh nghia
Q 1a lugc dd quan hé, r 1a quan hé twong tng, F 1a tip cac phu thudc ham trong
Q. X,Aj 1a cac tap con cua Q*.
Bao déng cia tdp thugc tinh X doi véi F ky hiéu la X* (hodc Xe*) dwoc dinh
nghia nhw sau:
X* = UAIVdi X = A la phu thude ham dwoc suy dién tir F nho hé tién dé
Armstrong
Tinh chat;
+ bao dong ctia Q 1la QF
2.3.2 Cdc tinh chit ciia bao déng
Néu X,Y 1 céac tap con cua tap thudc tinh Q* thi ta c6 cac tinh chat sau day:

1 Tinh phan xa: X < X*

Tinh don diéu; Néu X < Y thi X* < Y*
Tinh Iy dang: X = X*

(XY)* o X*Y*

(XYY = (XY = (XY
X>YeY X

X->XvaXt—> X
X'=¥Y"eX—>YvaY—> X

0O N O Ol & W DN

Chirng minh:

9 XoX=X"2oX

I0AeX =2 X>5>A= Y S>A= Ace Y
IIAe X" X" 5> AvaX > X'

12 (4pdung 8) => X > A= Ae X" = X" < X",
13 Apdung 1= X" o X*



14 X 5> Alva X5 A2 = X > A1UA2 ... X>UAI = XY
15 X* o X = X* — X (Phu thudc ham hién nhién)

2.3.3 Thudt todan tim bao dong
Tinh lién tiép tap cac tap thudc tinh Xo,X1,Xo.... theo phuong phap sau:
Buéc 1: Xo= X
Budc 2: lan luot xét cac phu thudc ham cua F
NéUY—Zco Y < Xithi Xip = XU Z
Loai phu thugc ham Y — Z khoi F
Budc 3: Néu ¢ budc 2 khong tinh dugc Xi.; thi X; chinh 1a bao dong cua
X . Nguoc lai lap lai buéc 2
Vidu 1:
Cho lugc dd quan hé Q(ABCDEGH) va tap phu thuéc ham F

F= { fl: B S A
fzi DA > CE
fs: D —>H

f4: GH —->C
fs: AC —D}

Tim bao dong cua cac tap X = {AC} dua trén F.

Giai:

Budc 1: Xo=AC

Budc 2: Do fi, f, f3, T4 khong théa. s thoa vi XT o AC
Xi1=ACuD=ACD

Lap lai budc 2: f; khong thda, f, théa vi X3 o AD: X, = ACD u CE = ACDE
f; théa vi X; o D, X3= ACDE U H = ACDEH f, khong thoa, fs khong xét vi da thoa



Lap lai budc 2: f,,f; khong xét vi da thoda, fi,f4 khong thoa,fs khong xét vi da

thoa.Trong budc ndy Xs khong thay doi => X*=Xs={ACDEH} 1a bao dong cua X

Vidu 2:

QABCDEG F={fiiA>C;, f,A—>EG, f;:B—>D; f:G—->E}
X={AB}; Y ={C,G,D}

Két qua:

X* = {ABCDEG}

Y*={CGDE}

2.3.4 Dinh Iy

Thuat toan tim bao dong cho két qua X; = X*

Chung minh

1. Ta chitng minh X;  X* bang phuong phap qui nap.
Budc co so chung minh X — X,

Theo tinh phan xa cua hé luat dan thi X — X theo thuat toan thi Xo= X =

X—)Xo

Xi

Vay Xo < X*

Budc qui nap gia st c6 X — X1 (1) ta phai chung minh X — X;

Theo thuat toan tim bao déng thi c6 fj= Xj— Y; dé Xi1 2 Xj va Xi = Xi1 U Y]
= Xi1—= Y;2).(1)va2) = X - Y; (3)

(1) va (3) = X— Xi1Y; = Xi= X > X;

Vay Xic X*

2. Tachang minh A ¢ X* = A < X; dé két luan X; o X*

A < X" nén c6 mot phu thugec ham X — A. Theo thuat toan tim bao dong thi X <

:>Agxi



2.35 Héqud

1. Q 1a lwoc @6 quan hé. F 1a tap phu thudc ham, A 1a thude tinh chi xuat hién ¢
vé phai caa cac phu thudc ham trong F thi X*= (X —-A)*U A

2. Q 1a luge d6 quan hé. F 1a tap phu thudc ham, X 1a tap con cua Q* va Y = {cac
thudc tinh xuat hién ¢ vé phai cta cac phu thuéc ham trong F} thi X*c X U'Y.

Chtrng minh

Theo thuat toan tim bao dong thi bao dong X* hay (X-A)" dugc hinh thanh qua
mét s6 budc. Ta ching minh biéu thirc X* = (X — A)* U A theo qui nap.

Budc co s6: Xo =X, (X-A)g=X-A=Xo=(X-A)U A dung

Budc qui nap: gia st ta ¢ Xi1 =(X - A)i1 U A. Bao dong Xi dugc hinh thanh do
Céfj: Xj-)Yj dé:

Xi-lg Xj va Xi= Xj1 U Yj = (X - A)i-l UAuU Yj (1)
Su hinh thanh X; luén kéo theo sy hinh thanh (X-A); vi:

X1 = (X - A)iaU A 2 X do X khong chira A nén: (X - A)i.1 2 Xjvay (X - A)i=
(X-A)1V Y (2)

(1) va (2) cho:
Xi= (X - A)i U A la diéu phai ching minh

Budc coso: Xo=X=>Xoc XUY

Budc qui nap: gia sir c6 Xip < X U 'Y tachang minh Xic X U Y.

Bao dong X; duge hinh thanh do ¢6 f; = X;— Y; dé:

Xito Xjva Xi= XU Yj< X UY UY,;do Y| la vé phii cia phy thudc ham
nénY U VYj=YvayXic XuY
2.3.6 H¢ lugt ddn Armstrong la ddy di
2.3.6.1 Pinh Iy

Hé ludt ddn Armstrong la ddy dii nghia la moi phu thugc ham X 0 Y
dwoc suy dién logic tir F sé dwoc suy dién tir F nhe hé lugt ddn Armstrong.

Chang minh:



Pé chiing minh X — Y duoc suy dién tir F nho hé luat dan Armstrong ta ching
minh bang phuong phap phan chimg nghia 1a néu X — Y khéng suy dién dugc tir hé
luat dan Armstrong thi c6 quan hé r thda cac phu thudc ham F nhung khong thoa phu
thuoc ham X — Y (diéu nay nghich 1y véi gia thuyét 1a moi quan hé r thoa cac phu
thudc ham trong F thi r cling thoa phu thudec ham X — Y).

That vay gia sa Q(AyA.,....An) 1a luoc do quan hé, a,b; 1a cac gia tri khac nhau
trén mién gia tri Ai. r 1a quan hé trén Q ¢6 hai by t va t’duoc xac dinh nhu sau:

tz(a1’a21-- -,an)
aiNéuA e X+
t'".Ai=bi Nguoc lai

Vay quan hé r ¢ tX = t*.X nhung t.Y # t.Y (t.Y gdm céc gia tri & con t’.Y
phai c6 it nhat mot by néu khéng Y < X* = X — Y duoc suy dan tir hé luat dan
Armstrong ). Nhu vay r khong thoa phu thuoc ham X — Y.

Bay gio ta ching minh quan hé r théa moi phu thude ham trong F. Goi W — Z 1a
phu thuoc ham trong F.

NéuW & X* = tW = t*. W = ménh dé (t W =t".W = t.Z = t”.Z)dling
NéuW c X* = t.Z =t".Z = bj cic a;
= ménh dé& (t.W =t".W = t.Z =t.Z) ding
2.3.6.2 Hé qua:
Bao dong cua tap thudc tinh X d6i voi F 1a:
* = U A voi X — A; 1a phu thudc ham dugc suy dién logic tir F
Tinh chét
X->YeFaeYocX
Chtrng minh
—->Y= cOksaochoY=Axcu A =X"
X =2X=YUX"-Y) =2 X>YUXT-Y) = X>Y

Bai toan thanh vién




Noéi ring X — Y 13 thanh vién ctia Fnéu X - Y e F*

Mot van d& quan trong khi nghién ciru 1y thuyét CSDL 14 khi cho trudc tap céc
phu thuéc ham F va mot phu thude ham X — Y, lam thé nao dé biét X — Y ¢6 thudc
F* hay khong bai toan nay duoC goi la bai toan thanh vién. Dé tra 10i cau hoi nay ta c6
thé tinh F* rdi xac dinh xem X — Y ¢6 thudc F* hay khong. Viéc tinh F* 1a mot cong
viéc doi hoi thoi gian va cong strc. Tuy nhién, thay vi tinh F* ching ta c6 thé dung
thuat toan sau dé xac dinh X — Y ¢6 1a thanh vién cta F hay khong. Thuét toan nay
str dung tinh chat vira chimg minh trén.

Thuat toan xéac dinh f = X—Y c¢6 1a thanh vién cta F hay khong
Buoc 1: tinh X*

Budc 2: so sanh X* véi Y néu X* o Y thi ta khang dinh X — Y 14 thanh vién
cua F

Ban doc hiy nim that k§ thuat toan nay — né6 mé dau cho mat loat tng dung vé
sau.

3. THUAT TOAN TiM F*
3.1 Thuat toan co ban
Pé tinh bao dong F* cua tip cac phu thudc ham F ta thuc hién cac budc sau:
Budc 1: Tim tat ca tap con caa Q*
Budc 2: Tim tat ca cac phu thude ham co thé c6 cua Q.
Budc 3: Tim bao dong cua tat ca tap con cua Q.

Budc 4: Dya vao bao dong cua tat ca cac tip con di tim dé xac dinh phu thudc
ham nao thuoc F*

Vidu 3:

Cho luge d6 quan hé Q(A,B,C) F = {AB — C,C — B} 1a tdp phu thudc ham
trén

Q. F* duoc tinh lan lugt theo cac buéde trén 1a nhu sau:

Budc 1: Cac tap con cua QF



g | A B C

@ | {A}| {B} {C}

{AB}| {AC}

{B.C}

{A,B,C}

Budc 2: cac phu thudc ham cé thé ¢ cia F (khong ké cac phu thudc ham hién
nhién)

A—-B | A->BC|B—-C |AB—-CeF C—oA |[C—>BCeF | ACH>BCe |BC—oA
+ F+ C

A—->A | A—>A |BoA |ABoACe C-—»B |C—o>ABC |AC—SABC BC-—-A
B BC C F* cF cF* BC

A—-C |B>A |B-»>BC |AB>BCe C—->A |AC—>BeF | BCHA
F* B +

A—-A | BoAB | B—->A |AB—>ABC C—->A |AC>AB |BC—AB
C BC eF* C eF*

Budc 3: bao dong cia cac tap con cua Q ddi véi F

=g A" = A " =BC
ABC*=ABCB" =B AC'=ABC AB* =ABCBC"'=BC
Buéc 4. F = {AB —» C,C —» B} suy ra:

F={AB—~C,AB—->AC,AB—»BC,AB—-ABC,C—»B,C—»BC,AC—B,AC—AB,
AC—BC,AC—A BC}

3.2 Thuét toan cai tién

Dua vao thuat toan co ban trén, ta nhan thay c6 thé tinh F* theo cac budc sau:




Budc 1: Tim tat ca tap con cia Q*
Budc 2: Tim bao dong cua tat ca tap con cua Q*.

Budc 4: Dua vao bao dong cua cac tip con di tim dé suy ra cac phu thuéc ham
thuoc F.

Vi du bao d6ng A* = A chi gom cac phu thuéc ham hién nhién bao doéng {AB}*
= ABC cho cac phu thudc ham khong hién nhién sau

AB—C,AB—->AC,AB—»BC,AB—>ABC
(Tim tt ca cac tap con cua {ABC} rdi bo cac tap con cua {AB})
Céc tap con cia {ABC} 1a: @, {A}{B}.{AB} {C} {AC} {BC} {ABC}
Bo cac tap con cua {AB} la: &, {A},{B},{AB}{C}{AC} {BC}{ABC}
Céc tap con lai chinh 1a vé phai ciia phy thuoc ham cé vé trai 1a AB
4. BAI TAP
1/ Cho quan hé sau:
r(ABCDE)
a1bicidie;
a1 b2cod2ds
a2 bicsdse;
a2 bicsdse;
az by csdier
Phu thudc ham nao sau day thoéa r:
A—D,AB—-D,C—»BDE,E—~>AA-E
2/ Cho Q*={ABCD}
a) Tim tit cac cac tap con cua Q

b) Tim tit ca cic phyu thudc ham c6 thé co ctia Q (khong liét ké phy thudc
ham hién nhién)



3/ Tim bao dong F* cua quan hé phanCong (PHICONG, MAYBAY, NGAYKH,
GIOKH)

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

¢) Hay chiing to phu thuoc ham AB—E,AB—G duoc suy dién tir F nho
luat dan Armstrong

d) Tim bao déng cua AB(vé6i bai toan khong néi gi vé luge d6 quan hé Q
ta ngam hiéu Q' 1a tap thudoc tinh co trong F nghia Ia
Q"={ABCDEGH})

5/ Cho F = {A—D,AB—DE,CE—G,E—H}. Hiy tim bao déng cua AB.
6/ Cho F={AB—E,AG—|BE—| E—>G,GI—>H}.

a) Hay ching to phu thudéc ham ABCIGH dugc suy dién tir F nho luat dan
Armstrong

b) Tim bao dong cia {AB}

7/ Cho F={A—D,AB—E,BI—>E,CD—I,E—C!} tim bao déng ctia {AE}* =
{ACDEI}



Chuwong 5: PHU CUA TAP PHU THUQC HAM
Ma chuong: MH10 05
Gioi thiéu:
Bai hoc gitp sinh vién xac dinh dugc ddy du va chinh xac cac khoa cua cac
luge dd co so dit liéu, tim tap phu thudc ham tdi thiéu trong bai toan.
Muc tiéu:
— Trinh bay duoc cac khai niém vé phu thudc ham, khoa cua lugc d6 quan hé;

Trinh bay duoc cach tim tap phu thudc ham t6i thiéu trong bai toan;

— Xéc dinh duoc ddy du va chinh xac cac khoa cua cac luoc d6 co so dir ligu.
— Nghiém tac, ti mi trong viéc hoc va lam bai tap.
1. PINH NGHIA

Néi rang hai tap phu thuoc ham F va G 1a tuong duong (Equivalent) néu F* = G*
ky hiéu F = G.

Tanéi F phu G néu F* > G*
Thudt todan xdc dinh F va G co twong dwong khong

Buwoc 1: Véi méi phu thuge ham X—Y ciia F ta xdc dinh xem X—Y cé la
thanh vién cua G khong

Bugc 2: Véi méi phu thuge ham X—Y ciia G ta xdc dinh xem X—Y cé la
thanh vién cua F khong

Néu cd hai buéc trén déu ding thi F =G

Vi du 1: Cho lugc d6 quan hé Q(ABCDE) hai tap phu thuéc ham:
F={A—>BC,A—D,CD—E} va G = {A>BCE,A—>ABD,CD—E}

F ¢6 tuong duong voi1 G khong?

F ¢6 tuong duong vo1 G’={A—BCDE} khong?

Giai:



Ta c6 Ac'=ABCDE = trong G* ¢c6 A>BCva A—>D = FcG'= F < G* ().
Ar"=ABCDE = trong F* c6 A>BCEvaA—>ABD = F oG = F*

5G*(2) (1)va2)=>F =G"=F=G.

Do (CD)g* = CD = G’* khong chua phu thugc ham CD—E = F khong tuong
duong véi G’

2. PHU TOI THIEU CUA MQT TAP PHU THUQC HAM (minimal cover)
2.1 Phu thudce ham cé vé trai dw thira

F 1a tap cac phu thudc ham trén luge d6 quan hé Q, Z 1a tap thudc tinh, Z—Y F.
Noi rang phu thudc ham Z — Y ¢6 vé trai du thira (phu thudc khong day da) néu co
mot AeZ sao cho:

F=F-{Z > Y}{(Z-A) > Y}

Nguoc lai Z — Y 13 phu thudc ham c6 vé trai khong du thira hay Y phu thudc
ham day du vao Z hay phu thudc ham day du.

Vi du 2: 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 du
B — C la phu thuc ham day du
Chu y: phu thudc ham c6 vé trai chira mot thude tinh 13 phu thudc ham day du.

Vi du 3: cho tap phu thudc ham F = {A — BC,B — C,AB — D} thi phu thudc
ham AB—D ¢6 vé trai du thira B vi:

F =F-{AB > D}u{A > D}
={A—->BCB—> CA—> D}

Ta n6i F 1a tap phu thudoc ham co vé trai khong du thira néu F khong chira phu
thudc ham c6 ve tréi du thira.

Thuat toan loai khoi F cac phu thuéc ham cé vé trai du thira.

Budc 1: lan luot thuc hién budc 2 cho cac phu thudc ham X—Y cua F



Budéc 2:V6i moi tap con that su X'# & caa X.
Néu X'—>Ye F* thi thay X—Y trong F bang X'—Y thuc hién lai budc 2

Vi du: O vi du 3 phu thuéc ham AB—D c6 A*=ABCD = A—DeF*. Trong F ta
thay AB—D biang A->D = F={A - BC,B —» C,A —» D}

2.2 Tap phu thudc ham cé vé phai mdt thude tinh (the right sides of
dependencies has a single attribute)

MJi tap phu thudc ham F déu twong duong voi mot tap phu thude ham G ma vé
phai ciia cac phy thudc ham trong G chi gdm mat thudc tinh.

Vidu4:cho F={A—>BCB— CAB— D}

tasuyra ={A—>B,A—->-CB—->CAB—->D}=G

duoc goi 13 tdp phu thuge ham cé vé phdai mét thuge tinh.
2.3 Tap phu thugc ham khong du thira

Noi rang F 1a tap phu thudc ham khong du thira néu khong ton tai F’c F sao cho
F’=F. Nguoc lai F 1a tap phu thuoc ham du thura.

Vi du: cho F = {A—BC, B—»D, AB—D} thi F du thura vi
F=F={A—>BC, B->D}
Thudt todn logi khoi F cdc phu thugc ham dw thira.
Buwoéc 1: Lan lwot xét cdc phu thuge ham X — Y cia F
Buéc 2: néu X — Y la thanh vién ciia F - {X — Y} thi logi X — Y khai F
Buwdc 3: thuc hién budéc 2 cho cdc phu thuge ham tiép theo ciia F

2.4 Tap phu thudc ham téi thiéu (minimal cover)

F duoc goi 1a mot tap phu thudc ham téi thiéu (hay pha téi thiéu) néu F thoa
ddng thoi ba diéu kién sau:

1. F 1a tap phu thudc ham c6 vé trai khong du thira
2. F 1a tap phu thuoc ham cé vé phai mot thudc tinh.

3. F 1a tap phu thugc ham khong du thura



Thudt todn tim phi téi thiéu cia mét tap phu thuge ham
Bugc 1: loai khéi F cdc phu thuge ham c6 vé trdi dw thira.

Buwgc 2: Tich cdc phu thude ham cé vé phidi trén mét thudce tinh thanh cdc
phu thuge ham cé vé phdi mét thudc tinh.

Buoc 3: loai khoi F cac phu thugc ham dw thira.

Chu y: Theo thuat toan trén, tir mot tap phu thudc ham F ludn tim duogc it nhét
mét pha téi thiéu Fy dé F=Fy va néu tha ty loai cac phu thudc ham trong tap F 13 khac
nhau thi c6 thé s& thu duoc nhirng phu téi thiéu khac nhau.

Vi du 5: Cho luoc d6 quan hé Q(A,B,C,D) va tap phu thudc F nhu sau:
F={AB > CD,B—-> C,C > D}
Hay tinh phu ti thiéu cua F.

Giai:

Budc 1: AB—CD 1a phuy thudc ham c6 vé trai du thira?
B — CD e F*? traloi: B'==BCD =B — CD e F*

Vay AB — CD la phu thuoc ham c6 vé trai du thira A = két qua caa bude 1 la:

F={B - CD;B—> C;C —> D}

Budc 2: két qua cua buéde 2 1a:
F={B - D; B —» C;C > D}=Fx

Budc 3: trong Fir, B — C la phu thugc ham du thura?

B>CeG?VviiG=Fi-{B—>C}={B—>D;C—>D} Bc'=BD=B—>C¢
G* = trong Fix B — C khong du thura. trong F14,B — D 1a phu thugc ham du thwra?

B— D e G™?VéiG=Fy-{B— D}={B— C;C— D}

Bc*=BCD = B — D € G* = trong F14,B — D du thtra. két qua ciia buéc 3 cho
phu t6i thiéu:
FE{B —> C,C —> D}tht



Vi du 6: Cho lugc do quan hé Q(MSCD,MSSV,CD,HG) va tap phu thuéc F nhu
Sau:

F={MSCD — CD;
CD — MSCD;
CD,MSSV — HG;
MSCD,HG — MSSV;
CD,HG — MSSV;
MSCD,MSSV — HG}
Hay tim phu t6i thiéu cua F
két qua:
Fi = {MSCD — CD;
CD — MSCD;
CD,HG — MSSV;
MSCD,MSSV — HG}
3. KHOA CUA LUQC PO QUAN HE (Key)
3.1 Dinh Nghia
Q(A,A,,...,An)la luge db quan hé.
Q" 1a tap thudc tinh cua Q.
F 1a tap phu thuoc ham trén Q.
K 1a tap con cua Q*.
Noi rang K 1a mét khéa cia Q néu:
K'=Q"va
Khéng ton tai K' < K sao cho K’*= Q*

Tap thudc tinh S duoc goi 13 sidu khéa néu S o K



Thudc tinh A dugc goi 1a thude tinh khéa néu AcK voi K 1a khoa bat ky ciaa Q.
Nguoc lai A duoc goi la thugc tinh khong khoa.

Mot luge d6 quan hé ¢ thé co nhiéu khoa va tap thudc tinh khong khoa ciing co
thé bang rdng. (Khi thiét ké mot hé théng thong tin, thi viéc lap lugc do co so dit lidu
dat dén mot tiéu chuan nao d6 1a mot viée lam quan trong. Viéc xac dinh chuan cho
mot luge d6 quan hé co lién quan mat thiét vai thuat toan tim khoa).

Thuit toan tim mét khéa ciia mot lwgre dd quan hé Q
Buwoc 1: gan K= Q"

Bugc 2: A la mgt thude tinh ciia K, dit K’ = K — A. Néu K™= Q" thi
gdn K = K’ thuc hién lai buéc 2

Néu mudn tim cac khoa khac (néu co) cia luge d6 quan hé, ta c6 thé thay
d6i thir tu loai bo cac phan tir cua K.

Vidu7:

Q(AB,C,D,E,G,H,I)F={AC— B;BI — ACD; ABC—D; H—|; ACE->BCG:
CG—AE}

Tim K

Lan luot loai cac thudc tinh trong K theo thir ty sau:

A B,D,E,I

Ta duoc mot khoéa 1a cua luoc d6 quan hé 1a {C,G,H}

(Luu ¥ 1a thudt toan nay chi nén sir dung trong trudng hop chi can tim mot khoa).
3.2 Thuét toan tim tat ca khéa
3.2.1 Thudt todn co ban

Budc 1: Xac dinh tat ca cac tap con khac rong cia Q. Két qua tim duoc gia
st la cac tap thudc tinh Xi, Xa, ..., X5";

Budc 2: Tim bao dong cua cac X

Budc 3: Siéu khoa 1a cac X; co bao dong ding bang Q*. Gia sir ta da c6 cac
sifukhoala S = {S;,S,,...,Sm}



Budc 4: Xay dung tap chira tat ca cac khoa cua Q tir tap S bing cach xét
moi Si, Sjconcaa S (i [ j), néu S; [ S; thi ta loai S;(i,j=1..n), két qua con

lai caa S chinh 1a tap tt ca cac khoa can tim.

Vi du 8: Tim tat ca cac khoa cua luge d6 quan hé va tap phu thudc ham nhu sau:

Q(C,S,2); F={f.CS > Z; f,.Z > C}

Xi X i+ | Siéu khoa khéa
C C

S S

CS CSz CS CS
z ZC

Cz Cz

SZ SzC SZ Sz
CSz CSz CSz

thudc tinh cta tap can duyét tat ca cac tap con.

3.2.2 Thudt todn cdi tién

Vay luoc db quan hé Q c6 hai khoa la: {C,S} va {S,Z}

Thuat toan trén thi dé hiéu, dé cai dat, tuy nhién néu voi n kha 16n thi phép duyét
dé tim ra tap tat ca cac tap con cua tap Q* 1a khong hiéu qua. Do vay can thu hep
khong gian duyét. Chung ta s& nghién ciu thuat toan cai tién theo huéng giam sé

Trudce khi di vao thuat toan cai tién, ta can quan tim mot s6 khai niém sau:

+ Tap thudc tinh ngudn (TN) chua tat ca cac thudc tinh ¢ xuat hién ¢ vé trai va
khong xuét hién ¢ vé phai ciia cac phu thudc ham va cac thudc tinh khong xuat hién ¢

ca vé trai 1an vé phai cua cac phy thuoc ham.




+ Tap thudc tinh dich (TD) chua tat ca cac thudc tinh c6 xuat hién & vé phai va
khong xuét hién & vé trai cua cac phu thudc ham.

+ Tap thudc tinh trung gian (TG) chira tat ca cac thudc tinh xut hién & ca vé tréi
IAn vé phai cua cac phu thudc ham.

Hé qua: Néu K 1a khéa ciaQthi INCKvaTDNK =
Chttng minh TN =« K

Theo hé qua 2 cua thuat toan tim bao dong ta c6 K™ < KUTDUTG Ta ching
minh A € TN = A € K. That vay:

Néu A ¢ K= K* ¢ KUTDUTG < Q*-A = K khong 13 khoa = mau thuin
ChungminhTD nK=¢

Gia str ¢6 thudc tinh A € TD N K ta s& dan dén diéu mau thuin. That vay:
Theo hé qua 1 cua thuat toan tim bao dong thi K= (K-A)" U A

A € TD = ¢6 X 1a vé trai ctia mot phy thudc ham trong F sao cho X — A (1) va
A

g X=>XccK'=(K-AfUAvi Ag X= Xc (K-A)"= (K-A) > X (2)

(1) va (2) cho (K-A) > A= Ae(K-A)" = (K-A)" U A = (K-A)"= K" = (K-A)*
mau thuan voi diéu K 1a khoa.

Dua vao hé qua trén ta c¢6 thuat toan tim tat ca khoa sau:

Dit liéu vao: Luge d6 quan hé Q va tap phu thudc ham F

Dit liéu ra: Tat ca cac khoa cua quan hé

Thuat toan tim tat ca khéa cia mét lwge dd quan hé

Budc 1. tao tap thudc tinh nguén TN, tap thudc tinh trung gian TG
Budc 2: if TG = then luoc d6 quan hé chi c6 mot khoa K
K=TN

két thic



Nguoc lai

Qua budc 3
Budc 3: tim tat ca cac tdp con X; cua tap trung gian TG
Buéc 4: tim céc siéu khoa S; bang cach VX;

if (TN U X)* = Q*then S;i=TN U X;

Budc 5: tim khoa bang cach loai bo cac siéu khoa khong téi tieu V S; S; € S
iIf Si < Sj then Loai S; ra khoi Tap siéu khoa S S con lai chinh la tap
khoa can tim.
Vidu 9: Giai lai bai tap vi du 8
Ap dung thuat toan cai tién ta c6 101 giai nhu sau:
TN ={S}; TG ={C,Z}

Goi X la cac tap con cua tap TG:

Xi |[(TNUX) [(TNuU Xj)* | Siéu kho6a
khoéa

o |S S

C |SC Q* sC sC

Z |Sz Q* Sz SZ

CZ |scz Q* scz

Két qua quan hé trén c6 hai khoa 1a : {S,C} va {S,Z}
4. BAI TAP
1/ Chirmg minh céc tinh chat sau:

Tinh cong ddy da X > YvaZ > W = XZ - YW



Tinhtichliy X —>YvayY - ZW = X - YZW

2/ Cho G={AB—-C,A—B,B—->CA->C}. F={AB—>C,A—->B,B—>C} c6 tuong
duong véi G khong?

3/ Cho luge d6 CSDL

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

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

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

Tim phu téi thiéu cua F

Tim tét ca cac khoa cua Kehoach

4/ Cho luge ¢6 CSDL

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

F={TENTAU — LOAITAU

MACHUYEN — TENTAU, LUONGHANG

TENTAU,NGAY — BENCANG, MACHUYEN}

Hay tim tap phu tdi thiéu cua F

Tim tat ca cac khoa cta 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 luge do quan hé Q va tap phu thuoc ham F



F={AB—E;AG—I|;:BE—|:E—>G:Gl— H} chitng minh rang AB — GH.
F={AB—C;B—D;CD—E;CE—->GH;G[JA}chiung minh réng AB - E; AB—>G
7/ Cho quan hé r

z y y y

y z W z

Trong cac phu thudc ham sau day, PTH nao khong thoa
A-B A->CB—->AC->D;D>C,D->A
8/ Hay tim tat ca cac khoa cho luoc db quan hé sau:
Q(BROKER,OFFICE,STOCK,QUANTITY,INVESTOR,DIVIDENT)
F={STOCK — DIVIDENT
INVESTOR — BROKER
INVESTOR,STOCK — QUANTITY
BROKER — OFFICE }

9/ Xét luge d6 quan hé va tap phu thudc dir liéu:

Q(C,TH,R,S,G)
f={f:C>T,; f, HR— fs: HT—>
C; R:
fs: CS— G; fs: HS—
R}

Tim phu tdi thiéu cua F



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

F={A—>E;C—>D; E— DH}

Chtrng minh K={A,B,C} 1a khoa duy nhat cia Q

11/ Q(A,B,C,D)

F={AB—C; D—B; C—>ABD}

Hay tim tat ca cac khoa cua 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}
Hay tim tat ca cac khoa cua Q.

13/ Xac dinh phu téi thiéu cua tap phu thuéc ham sau:
Q(A,B,C,D,E,G),
F={AB—C;C—A;BC—D;ACD—B;D—~EG;BE—~C;CG—BD;CE—>AG}
Q(A,B.C)

F={A—>B,A—»C,B—>AC—>AB-C}

14/ Xac dinh phu téi thiéu cua cac tap phu thudc ham sau:
Q1(ABCDEGH)

F.={A—> H,AB—>C,BC—D;G—B}

Q2(ABCSXYZ)
F={S—>A;AX—>B;S—»B;BY—>C;CZ—>X}
Q3(ABCDEGHI))
F;={BG—D;G—J;Al-C;CE—H;BD—G;JH->A; DI}
Q4(ABCDEGHI))
F,={BH—-I;GC—->A;|>3;AE—>G;D—B;l>H}



Chuwong 6: CHUAN HOA CO SO DU LIEU
Ma chuong: MH10 06
Gioi thiéu:
Bai hoc gitip sinh vién thiét ké co so dir liéu bang cach phan rd, chuan hoa mot
s6 luge do quan hé cu thé.
Muc tiéu:
— Trinh bay duoc cac khai niém vé cac dang chuan cua luge d6 quan hé, cac phép
tach, két ndi bao toan dit liéu;
— Trinh bay duoc cach thiét ké co so dir liéu bang cach phan ra;
— Thiét ké, chuan hoa mét sb luoc dd quan hé cu thé;
— Nghiém tac, ti mi trong viéc hoc va lam bai tap.

1. DANG CHUAN CUA LUQC PO QUAN HE (normal forms for relation
schemes)

Trong thuc té, mot tng dung cu thé co thé duogc thiét ké thanh nhiéu luge d6 co
s& dir liéu khac nhau, va tat nhién chat luong thiét ké cua cac luge d6 CSDL nay ciing
khac nhau. Chét luong thiét ké caa mot luoc dd CSDL c6 thé duoc danh gia dya trén
nhiéu tiéu chuan trong d6 su trung lap thong tin va chi phi kiém tra cac rang budc
toan ven 1a hai tiéu chuan quan trong.

Sau ddy la mot s6 tiéu chudn dé danh gid do tot/xau cua mot luoc d6 quan hé.
Trude tién ta tim hiéu mot s6 khai niém lién quan:
1.1 Dang Chuan Mét (First Normal Form)

Mét luge do quan hé Q ¢ dang chuan 1 néu toan bd cac thudc tinh caa moi bod
déu mang gia tri don.

Vidu 1: Xét quan h¢

MASV | HOVATEN KHOA TENMONHOC |DIEMTHI

99023 | NGUYENTHITHU| CONG NGHE | KY THUAT LAP 6
THONG TIN | TRINH




TOAN ROI RAC 8

CO SO DU LIEU 4

99030 | LE VAN THANH |DIEN TU VI XULY 4

Quan hé nay khong dat chuan 1 vi cac thudc tinh TENMONHOC, DIEMTHI cua
b thir nhat khong mang gia tri don (chang han sinh vién NGUYEN THI THU c6
thudc tinh

TENMONHOC 14 KY THUAT LAP TRINH, TOAN ROI RAC, CO SO DU
LIEU).

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

MASV| HOVATEN KHOA TENMONHOC | DIEMTHI

99023 | NGUYENTHITHU| CONG KY THUAT LAP 6
NGHE TRINH
THONG
TIN

99023 | NGUYENTHITHU| CONG TOAN ROI RAC 8
NGHE
THONG
TIN

99023 | NGUYENTHITHU| CONG CO SO DU LIEU 4
NGHE
THONG
TIN

99030 | LE VAN THANH | DIEN TU VI XULY 4

Chu ¥ rang khi xét cac dang chuan, néu ta khong noi gi thém, ta hiéu dang chuan
dang xét it nhat 1a dat dang chuan 1.



1.2 Dang Chuin 2 (Second Normal Form)

Mot luoc d6 quan hé Q ¢ dang chuan 2 néu Q dat chuan 1 va moi thudc tinh
khong khoa ciia Q déu phu thude dy du vao khoa.

Thudt todn kiém tra dang chudn 2

Vao: lupe do quan hé Q, tdap phu thuge ham F

Ra: khang dinh O dat chudn 2 hay khéng dat chuan 2.

Buwgc 1: Tim tit cd khéa ciia Q

Buwéc 2: V6i méi khéa K, tim bao déng ciia tét cd tdp con thdt su S cria K.

Buwgc 3: Néu cé bao déng S* chira thugc tinh khong khéa thi Q khéong dat
chuan

2 . Ngwoc lgi thi Q dat chudn 2
Vi du 2: Cho luoc d6 quan hé Q(A,B,C,D) va tap phu thuoc ham
F={AB—C; B—»>D; BC—A}. Hoi Q c6 dat chuin 2 khong?

Giai:

TN={B}, TG={AC}
Xi (TN U Xi) (TNU Xi)* | Siéu khéa | Kkhoéa
o B BD
A AB ABCD AB AB
C BC ABCD BC BC
AC ABC ABCD ABC

Khoa 1a K;=AB va K,=BC. Ta thay BcK;, B—D,D la thudc tinh khong
khoa=> thudc tinh khong khéa khong phu thude day du vao khoa = Q khong
dat chuan 2.

Vi du 3: Quan hé sau dat chuan 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 X)) (TNU Xi)* | Siéu khéa | khéa
¢ G Q" G G
M GM Q* 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

Luoc db quan hé Q chi co mot khoa va khéa chi co mot thude tinh nén moi thudc
tinh déu phy thudc day du vao khéa = Q dat chuan 2

Hé qua:
Néu Q dat chuan 1 va tap thudc tinh khoéng khoa cua Q bang rdng thi Q dat
chuan 2

Néu tat ca khoa ctia quan hé chi gdm mat thudc tinh thi quan hé d6 it nhat dat
chuan 2.

Vi du4: Q(AB,C,D,E,H) F={A > E; C - D; E — DH}
Giai:
TN={ACB} TG={E}

Xi (TN U Xi) (TNU X))* | Siéu khéa  khéa
0 ACB ABCDEH | ACB ACB
E ACBE ABCDEH | ACBE

= khoéa cua Q 1a K = {ABC}.CcK, C—D, D Ia thudc tinh khong khéa= D phu
thudc khong day du vao khoa nén Q khong dat chuan 2.

1.3 Dang Chuan 3 (Third Normal Form)
Thudc tinh phu thudc bic cau

Q 1a luge @6 quan hé, X,Y 1a hai tap con cua Q*, A 1a mot thude tinh. Noi ring A
phu thudc bac cau vao X néu ca ba diéu sau thoa:

+X->VY,Y > A
+Y # X
+A ¢ XY

Dinh nghia 1:



Lwoc do quan hé Q ¢ dang chudn 3 néu mei phu thuge ham X — A € F* Véi
A & X déu co:

Hodc X la siéu khoa
Hodc A la thuéc tinh khoa
Dinh nghia 2:

Luwoc dé quan h¢ Q ¢ dgng chudn 3 néu mei thugc tinh khéong khéa ciia
O déu khéng phu thugc bdc cau vao mot khéa bat ky cia Q

Hai dinh nghia trén 1a twrong duong, tuy nhién viéc cai dat thuat toan kiém tra
dang chuan 3 theo dinh nghia 1 thi hiéu qua hon nhiéu vi khong phai Kiém tra tinh
phu thudc bic cau.

Ta chiig minh hai dinh nghia twong duong bang céach:

Tir dinh nghia 1 = khong ¢6 phu thudc bac cau vao mot khoa bat ky cia Q. That
vay:

Gia str ¢6 phu thudc bac cau vao khoa nghialacoK > VY,Y > AY 2K vaA ¢
KY. Y — A l1a mét phu thudc ham nén theo dinh nghia 1 c6 hai truong hop xay ra
cho Y:

v Y la siéu khoa = Y—K diéu nay mau thuan véi Y-2K.

v +Y khong 1a siéu khoa = A 1a thudc tinh khoa = diéu nay trai vai gia
thiét A ¢ KY

Tt dinh nghia 2 = néu X—>AeF* voi AgX thi X 1a siéu khoa hodc A 1a
thudc tinh khéa Néu X—AeF* véi AgX c6 X khong 1a siéu khoa va A
khéng 1a thudc tinh khoa thi dan dén mot sé diéu sau:

A khong 1a thudc tinh khoa = A ¢ K
X khong 1a siéu khdéa = X-AHK
Tom laita co KX, X>AX ASHKva A ¢ KX =
A phu thudc bac cau vao K diéu nay mau thuan véi dinh nghia 2.
Hé qua 1: Néu Q dat chuan 3 thi Q dat chuan 2
Hé qua 2:  Néu Q khong c6 thudc tinh khong khoa thi Q dat chuan 3.



Ching minh:

Hé qua 1: Gia s Q dat dang chuan 3 va c6 thudc tinh khong khoa A khong phu
thugc ham day du vao khéa K = K’cK sao cho K’—>A nhu vdy ta ¢
KoK, K’>A K’ K, A ¢ K, K’= Q c6 phu thudc bac cau.

Hé qua 2: moi phu thudc ham trong Q déu ¢ vé phai 1a thudc tinh khoa = Q dat
dang chuan 3

Dinh ly:
0 la lwpc d6 quan hé
F la tap cdc phu thugce ham cé vé phdai mgt thuée tinh.
Q dat chudn 3 néu va chi néu mei phu thuge ham X—AeF véi AgX déu
co
« Hodc X la siéu khoa

Hoac A la thudc tinh khoa

Chirng minh:

Q dat dang chuan 3 theo dinh nghia ta suy ra moi phu thudc ham X—AeF voi
A[X c¢6 X la siéu khoa hoac A 1a thudc tinh khoa.

Nguoc lai ta phai chang minh néu moi phu thuéc ham X—AeF véi AgX c6 X
la siéu khoa hoac A la thudc tinh khoa thi moi phu thuoc ham X—AeF" vai AgX
cling c6 X 1a si€u khoa hodc A 1a thudc tinh khoa

Gia str ¢o6 phu thugec ham X—>AeF* voi A¢ X sao cho X khong 1a siéu khoa va A
khéng 1a thudc tinh khoa s& dan dén A € X* < X U {cac thudc tinh khoa} diéu nay
mau thuan véi A ¢ K. Trudc khi chung minh A € X* < X U {cac thudc tinh khoa} ta
c6 nhan xét sau:

X khong 1a siéu khoa = X* cling khong 1a siéu khoa. Theo thuat toan tim bao
doéng, X+ duoc hinh thanh tir cac X = & mdi budc X; ciing khong 1a siéu khoa.

Budc co sé: Xo = X = Xo < X U {céac thudc tinh khoa}

Budc qui nap: gia st c¢6 Xi1 < X U {cac thudc tinh khoa}. Bao dong X; duoc
hinh thanh do co fJ = Xj —> Yj dé Xi-lQ Xj va Xi= Xi-1U Yj = fj = Xj —> Yj la phl_l




thudoc ham c6 Xj khong 1a siéu khoa = fj = X;— Yj 1a phu thugc ham c6 Y; la thugc
tinh khoa = Xj= Xj1 U Yjc X U {céc thudc tinh khoa}

Qua chtimg minh trén = AeX'c X U {cac thudc tinh khéa}= Ae Xu{cac
thudc tinh khoa} = Ae {cac thudc tinh khoa} diéu nay nghich 1y véi diéu A ¢ K.

Thudt todn kiém tra dang chudn 3

Vao: lupe do quan hé Q, tdp phu thuge ham F
Ra: khang dinh O dat chudn 3 hay khéng dat chuan 3.
Buéc 1: Tim tit cd khéa ciia Q

Buwoc 2: Tir F tao tdp phu thuge ham twong dwong Fix cé vé phdi
mg¢t thugc tinh.

Buéc 3: Néu moi phu thuge ham X — A € Fix véi AgX déu cé X la
siéu khoa hodc A la thuéc tinh khod thi Q dat chudn 3 ngwoc lai Q
khéng dat chuan 3

Vi du 5: Cho luge d6 quan hé Q(A,B,C,D) F={AB—C; D—B; C—>ABD}.Hoi Q
c6 dat chuan 3 khong?

Giai:

TN=@ TG={ABCD}

Xi (TN U Xi) (TNU X))* | 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

CD CD ABCD CD

ACD ACD ABCD ACD

BCD BCD ABCD BCD

ABCD ABCD ABCD ABCD

K: = {AB}; K, = {AD}; Ks={C} 1a cac khoa = moi phu thudc ham

X—AeF déu c6 A 1a thudc tinh khoa. Vay Q dat chuan 3

Vi du 6: Quan hé sau dat chuan 3. Q(N,G,P,M) F = {NGP—M,M—P}

1.4 Dang Chuin BC (Boyce-Codd Normal Form)

Mot quan hé Q & dang chuan BC néu moi phu thuéc ham X—A e F* véi AgX
déu c6 X 1a siéu khoa.

Hé qua 1: Néu Q dat chuan BC thi Q dat chuan 3 (hién nhién do dinh nghia)

Hé qua 2: Mbi luge do c6 hai thude tinh déu dat chuan BC (xét phy thudc ham

c6 thé co ctia Q)

Dinh 1y:




Q 1a lwoc db quan hé

F 1a tap cac phu thudc ham c6 vé phai mot thude tinh.

Q dat chuan BC néu va chi néu moi phu thudc ham X—AeF véi AgX déu c6 X
1a si€u khoa

Chirng minh:

Q dat dang chuan BC theo dinh nghia ta suy ra moi phu thuéc ham X—AeF Vi
AgX c6 X la siéu khoa.

Nguoc lai ta phai chitng minh néu moi phu thuéc ham X—AeF véi AgX c6 X
la siéu khoéa thi moi phu thugc ham Z—BeF* véi BgZ ciing ¢6 Z 1a siéu khoa. That
vay, do Z—B khong la phu thugc ham hién nhién nén theo thuét toan tim bao dong
phai c6 X—AeF sao cho ZoX (X 1a siéu khda)= Z la siéu khoa.

Thudt todn kiém tra dang chuédn BC

Vao: lwpe do quan hé Q, tdp phu thuge ham F
Ra: khang dinh O dat chudn BC hay khéng dat chudn BC.
Buwéc 1: Tim tit cd khéa ciia Q

Buwgc 2: Tir F tgo tap phu thugc ham twong dwong Fix cé vé
phdi mgt thugc tinh

Bugc 3: Néu moi phu thuge ham X — A € Fix véi AgX déu cé
X la siéu khéa thi Q dat chudn BC ngwoc lgi Q khéng dat chudn BC

Vi du 7: Q(A,B,C,D,E,I) F={ACD—EBI;CE—>AD}. Hoéi Q co6 dat chuan BC
khong?

Giai: TN={C} TG={ADE}

Xi (TN U Xi) (TNU X))* | Siéu khéa | Kkhéa

0 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

F = F,.={ACD—E,ACD—B,ACD—|,CE—»A,CE-D}
Moi phu thudc ham ctia Fiy déu c6 vé trai 1a siéu khoa = Q dat dang chuan BC
Vi du8: Q(SV,MH,THAY)F = {SV,MH — THAY;THAY [ MH}
Quan hé trén dat chuan 3 nhung khong dat chuan BC.
Vidu9:

Chang han cho Q(A,B.C,D) va F={AB — C; D — B; C — ABD} thi Q la 3NF
nhung khong 1a BCNF

Néu F={B — D,A — C,C — ABD} 1a 2 NF nhung khong 12 3 NF
Thudt todn kiém tra dgng chudn cia mét lwge do quan hé.
Vao: lwoe do quan h¢ Q, tdp phu thuéc ham F
Ra: khang dinh O dat chudn gi?
Buwdc 1: Tim tit cd khéa cia Q
Bugc 2: Kiém tra chudn BC néu diing thi Q dat chudn BC, két
thiic thudt toan nguwoc lai qua buwoc 3
Buwgc 3: Kiém tra chudn 3 néu ding thi Q dat chudn 3, két thiic
thudt todn nguoc lai qua buwoc 4
Buwgc 4: Kiém tra chudn 2 néu diing thi Q dat chudn 2, Két thiic
thudt todn. nguwoc lai Q dat chudn 1



Dinh nghia: Dang chuan caa mot lugc db co sé dir lidu 1a dang chuan thap nhat
trong cac dang chuan cua cac lugc d6 quan hé con.

2. PHEP TACH KET NOI BAO TOAN
2.1 Phép tach két ndi bao toan thong tin (lossless-join decomposition)

Cho luoc d6 quan hé Q(TENNCC,DIACHI,SANPHAM,DONGIA) ¢6 quan hé
tuong ung la r

Pit r, 14 quan hé c¢6 duoc biang cach chifu r Ién
Q1(TENNCC,SANPHAM,DONGIA),

Dit r; 1a quan hé ¢6 duoc bang cach chiéu r 1én Q TENNCC,DIACHI) Pt r’la
quan hé c6 dugc bang cach két ty nhién gitta r, va r, qua TENNCC.

chang han:
r

TENNCC DIACHI SANPHAM DONGIA

Hung 12 Nguyén Kiém | Gach éng 200
Hung 12 Nguyén Kiém | Gach thé 250
Hung 40 Nguyén Oanh | Gach 6ng 200

r2=r.Q2" rl=r.Q1"
TENNCC | DIACHI TENNCC | SANPHAM | DONGIA
Hung 12 Nguyén Hung Gach éng 200
Kiém
Hung Gach thé 250

Hung 40 Nguyeén
Oanh




TENNCC r’ =ri><|r2

TENNCC DIACHI SANPHAM DONGIA

Hung 12 Nguyén Kiém | Gach éng 200
Hung 12 Nguyén Kiém | Gach thé 250
Hung 40 Nguyén Oanh | Gach éng 200
Hung 40 Nguyén Oanh | Gach thé 250

Két qua la r#r hayr = r.Q:><|r.Q:.

V6i két qua trén, ta noi phép tach p(Q1,Q2) tich Q thanh Qi, Q 14 tach-két noi
(phan rd) mat mat thong tin.

Néu r = r.Q:><|r.Q ta n6i phép tach p(Q1,Q2) la tach-két n6éi khong mat mat
thong tin (tach két ndi bao toan thong tin hay phén r bao toan thong tin).

Vay véi diéu Kién nao thi phép tach trd thanh tach-két ndi khong mat mat thong
tin?

2.1.1 Pinh nghia phép tach Q thanh 2 lwge do con
Q 1a lwge d6 quan hé, Q1, Q, hai lugc d6 con co:
Ql'm Q2" =X
Ql'u Q2" =Q"
Néi riang luge dd quan hé Q duogc tach thanh hai luge db con Qi, Q, theo phép

tach [1(Q1,Qo) 1a phép tach két ndi khong mat (hay phép tach bao toan thong tin) néu
Vi r 1a quan hé bat ky cia Q ta co:

Xr=r.Q:p<r.Q;

Tirc la r dugc tao nén tur phép két ndi ty nhién cua cac hinh chiéu caa né trén cac
Q1,Q2
2.1.2 Tinh chat

Néu Q 1a mot luge d6 quan hé, Q1,Q; 1a hai luge d6 quan hé con ¢o




Q' Q" =X
QruQ=Q"
X—- Q)

Thi

r = I‘-Q:|::;:|I'-Q2

Chirng minh:

t e r => t € r.Q1‘$1<‘r.Q2

t e r= Eltlerl t1 = t.Ql Eltzerz t2= t.Qz tl.X = tz.X = t.X

X
=t e r.O ‘><‘ r.Q> (Theo dinh nghia)

Vi du 10: cho Q(SAIP), Q1=(SA) , Q2=(SIP) F={S—A,SI—>P}. Hdi viéc tach Q
thanh Q; va Q; c6 gdy ra mat mat thong tin khong? Ap dung tinh chat trén, ta cd

Q1+ﬁQ2+=S
Q1+UQ2+:SA|P:Q+
S > SA = Q

Theo tinh chat trén, voi moi quan hé r caa Q ta ludn c6 r = r.Q><r.Q,. Suy ra
phép tach trén 1a phép tach két ndi bao toan thong tin.

2.1.3 Phép tich Q thanh n lwgc do con

Q
N
Q, Q,,
A
Q,, Q,
O\
Q, Q,

Q 12 mét luge do quan hé, F 1a tap phu thudc ham. Q duoc tach thanh cac
luge do con Q1, Q2, Qs...,Qn theo timg budec ma & mdi budc mot luoc d6 duoc
tach thanh hai lugc dd con va thoa min diéu kién cua tinh chat bao toan thong
tin thi vi r 13 quan hé bt ky cia Q ta luon cé:



r=r.Qu><[r.Qz[><|r.Qs..... [><|r.Qn

Chang minh:
Ta ching minh biang phwong phap qui nap.
O budc i = 1 thi r = r.Q1/><|r.Qim diing theo dinh 1y bao toan thong tin Gia st
biéu thtrc trén dung & budc i = k nghia 13 ta co:
r=r.Q1><|r.Qz><|r.Qs..... |><|r.Qk [><|r.Qwm (1)
ta phai chung minh
r = 1.Q1><|r.Q2|><Ir.Qs...><|r.Qu><|r. Qs 1[><|r.Qks1m
Véi Qgm duoc tach thanh hai lugc d6 con Qi1 va Qusim theo dung diéu
Kién cua tinh chat bao toan thong tin nghia néu s Ia quan hé cua Qum thi s =
S.Qk+1/><[S.Qksim = I.Qxm = (r-Qkm)-Qx+1|><|(r-Qxm)-Qks1m = I Qus1/><|r.Qk+1m
= = 1.Q:><|r.Qz><|r.Qs....><|r.Q/><|r.Qx+1/><|r.Qx+1m
2.1.4 Thudt todn kiém tra phép tich két noi bdo toan théng tin
2.1.4.1 Thudt toan
Dit liéu vao: luge do quan hé Q(A1,A,,...An), tap phu thudc ham F, phép tach
p=(Q1,Q2,...,Qx).
Di liéu ra: két luan phép tach p co phai 1a phép tach bao toan thong tin ?

Thiét 1ap bang véi k+1 dong, n+1 cot . Cot j ung véi thude tinh Aj(j=1...n), hang
i ung véi luge dd quan hé Qi(i=1...k). Tai vi tri hang i, cot j ta dién ky higu Aj néu A,
e Qi, néu khong ta dit ky hiéu b, vao vi tri d6. (v6i t dau tién bang 1) va sau do ting
t 1én mot don vi.

Xét 1an luot cac phu thudc ham trong F, ap dung cho bang vira méi thanh 1ap &
trén. Gia s xét (X — Y) e F, chung ta tim nhiing hang giong nhau & tat ca cac thudc
tinh cua X, néu thay nhimg hang nhu vay ta s& lam cho céc ky hiéu caa hai hang nay
bang nhau & tit ca cac thudc tinh ciia Y. Khi 1am cho 2 ky hiéu nay bang nhau, néu
mot trong hai ky hiéu 14 a; thi cho ky hiéu kia trg thanh a; néu hai ky hiéu 1a by hoac by
thi c6 thé cho ching tré thanh b, hoic by (V6i t = min (k,1)). Budc nay duoc tiép tuc
cho cac phu thudc ham con lai cua F cho dén khi khong con ap dung dugc nita.



Xét bang két qua, néu thay trong bang nay c6 mot hang chira toan aj (i=1..n) thi
két luan d6 1a phép két ndi bao toan thong tin, nguoc lai 1a phép két ndi mat mat thong
tin.

Chu y: mot didu quan trong can phai nhd 1a khi cho hai ky hiéu bang nhau thi
phai cho bing nhau & tit ca cac xuat hién caa chung trong bang cha khong phai chi

cho bang nhau ¢ nhiing ky hiéu trong pham vi cac phu thuéc X - Y € F.
Vi du 11: V6i Q(ABCDE)
Q1= (AD),Q2=(AB), Qs =(BE), Q4 =(CDE), Qs =(AE)
F={A—>CB—>C,A—->DDE—-C,CE>A}

Kiém tra tinh bao toan thong tin cua phép phan ra Q thanh Q1,Q2,Q3,Q4,Qs.

Budc 1: al a2 a3 a4 a5 Budc 2: Dién by,by,bs, ...

A B|C|D|E A B  C|D|E

Qi(AD) |a s Qi(AD) |ai | by |by|as|bs

Q2(AB) |a | & Q2(AB) | ai | a | bs | bs | bs

Q3(BE) a as Q3(BE) b; | a; | bg | be | as
Q4(CDE) az | a4 | @s Q4(CDE) | b [b11| a3 | a1 | as

Qs(AE) | as Qs(AE) | a1 |bio| b1z |bua|as

Stra bang gia tri dé no thoa A—C Stra bs,bys thanh b,

A B C E

Q1(AD) a1 by b, as b3
Q2(AB) a a b, bs bs




Qs(BE) by 2 bs bo as
Q4(CDE) b1o b1 as as ds
Qs(AE) a1 b2 b, D14 as
Stra bang gia tri dé n6 théa B—>C Sira bg thanh b,

A B C D E
Q1(AD) ai b1 b, a4 bs
Q2(AB) a1 2 b, bs be
Q3(BE) b, ay b, b as
Q4(CDE) b1o b1 as as as
Qs(AE) a1 by b, D14 as

tra bang gia tri dé n6 thoa A—D Sira bs,bi4 thanh ay

Stra bang gia tri dé n6 théa DE—C stra b, thanh az = sira tat ca b, thanh as

Al B|C|D|E Al B|C|D|E
Qi(AD) |a; |by|by|as|bs| |Qi(AD) a5 | b;|az|as|bs
Q2(AB) | a1 |a | by | as|bs Q2(AB) | a1 | a |as | as|bg
Q3(BE) b; | a; | by | be | a5 Q3(BE) b, | a | a3 | be | a5
Q4(CDE) | by |b11 | a3 | a4 | s Q4(CDE) | big | b11 | a3 | a1 | &5
Qs(AE) | a1 |byo| by | a4 |as Qs(AE) | a1 |bip| as| as|as




Stra bang gia tri dé n6 thoa CE—>A Sira by,byo thanh a;

Lan luot xét lai cac phu thudc ham trong F, néu bang gia trj chua thoa phu thudc
ham nao thi tiép tuc lam cho no théa. Sua bang gia tri dé n6 thoa A—D

A/ B|C|DE Al B|C|DE

Qu(AD) | a1 | by |as|as|bs Qi(AD) | a; | by |as|as|bs

Qz(AB) ar | a | az | as | bs Qz(AB) ar | a | a3 | a4 | be

Qs(BE) di | d2 | a3 bg ds Q3(BE) di1 | dy | d3 | A4 | ds

Q4(CDE) dp b11 dz | d4 | ds Q4(CDE) di b11 ds | dg | ds

Qs(AE) | a1 |br|as|as|as Qs(AE) | a1 |brx|az|as|as

Dong thtr Q3(BE) cua bang chira toan gia tri aj(j=1..n) nén phép phan ra trén 1a
bao toan thong tin.
2.1.4.2 Binh ly

Bang két qua cua thuat toan trén cho phép ta két luan duoc tinh bao toan hay
khong bao toan thong tin cua phép tach.

Chang minh:

Ta chiang minh néu bang két qua thuat toan khong c6 hang chi chira toan gia tri a
thi phép tach khong bao toan thong tin. That vay:

Ta xdy dung mot quan hé r c¢6 cac gia tri nhu bang két qua cua thuat toan, cac
hang 1a cac bd. Quan hé r thoa tap phu thudc F vi thuat toan di stra cac gia tri caa r dé
n6 khoi vi pham cac phu thudc ham trong F = r 1a mét quan hé cua luoc d6 Q. Ta
tach quan hé r thanh cac quan hé r; V6i ri = r.Q; va dung phép két tu nhién dé két
chung lai. Néu:

+ 3k Qi'NQi* = @ Vi = ry|><|r,....]><|r« khong t6n tai = phép tach khong bao

toan thong tin.
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+ Vi,3k QifnQi* = Xik # & ma mdi r; déu c6 mdt bo ti chira toan a = cac tj o
duoc voi nhau vi ¢ cung gia tri trén Xix = c¢6 mot bo ter|><|r....|><|rk c6 toan gia tri
a, bd nay lai khong c6 trong r = r # r1[><|ra....|><|rxk, = phép tach khong bdo toan
thong tin.

Ta ching minh néu bang két qua thuat toan c6 hang chi chira toan gia trj a thi
phép tach bao toan thong tin. Ta ching minh diéu ndy qua 2 budc:

+ Budc 1: chung minh néuter ter><|r...[><|r. Suy ra
rcr><|ra....[><|r.

Gia st t=(ay,...,an) € r . Ta tach quan hé r thanh céac ri= r.Q; véi t; = t.Q;. C6 hai
truong hop:

o Vi,3k Qi*nQx* = Xix = & = cac t; ndi duoc véi nhau vi c¢é ciing gid trj trén X

= bo ten|><|r...><|r = r < r><|r...><|r. o0 Ik Q'NQit = D Vi. Suy ra bang
kiém tra bao toan thong tin & giai doan chua thoa cac phu thudc ham, c6 dang:

Al |A2 | ... | Ak | AK+1

Ql bk1 bkz b..
Q2 b..
b..

Qk(Ak,Ak+1,..) | b.. |b.. | b.. lax |ak+l

Véi moi XcQ* t.X # ti.X véi i=k nén khi lam bang cac gid tri theo cac phu
thudc ham X—Y thi cac gia tri b & dong Qx khong thay doi con cac gia tri b & cac cot
Ay, Ais1,... khong ddi thanh a duoc. Suy ra bang két qua caa thuat toan khong bao gio
chira dong cé toan gia tri a. Vay truong hop 3k Q'nQi" = G Vi khong xay ra khi
bang kiém tra bao toan thong tin c6 mot dong toan a.

+ Budc 2:  chuang minh néu ter><|r,...|><|n= ter. Suy ra
r|><|ro....|><|rkcr.
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Gia str t=(ay,...,an) € r1|><|r2....|><|rx theo dinh nghia suy ra V; 3tier; sao cho t.Q;*
= 1. Nhung r;i=r.Q;" = 3ti-er sao cho t;-.Q;"=t;=t.Q;" V; .

Truong hop xau nhit 1a cac t1a cac dong khac nhau. Trong trudng hop nay, ta
c6 thé xem tyla dong Q; cua bang kiém tra bao toan thong tin voi cac gia tri b xem
nhu chua biét. Nhung cac dong Q; phai thoa cac phu thuéc ham trong F, phép lam
bang cac gia tri theo cac phu thudc ham dd dan dan xac dinh duoc tat ca cac gia tri b
cua mot dong tinao do, 1a dong co6 toan gia tri a. Vay ¢6 mot 1° dt=t=>ter=ro
r[><|ra....]><|rm (2)

(1) va (2) = r = ry|><|ra....|><|rn. Noi cach khac phép tach bao toan thong tin.

2.2 Phép tach bao toan phu thugc ham (decompositions that preserve
dependencies)
2.2.1 Tdp phu thugc ham F; cia Qi

Phan trén chi dé cip van dé tach mot luge d6 quan hé Q(ALA,,...Ay)thanh cac
luge dd con Q1,Qa,...,Q« con khong dé cap dén tap phu thudoc ham cua cac luge dd
con nay. Néu

Q(ALA,,...Ap) 13 luge dd quan hé, F phu thude ham, [1=(Q1,Qs.....Qk)1a phép
phan i bao toan thong tin, i 1a quan hé cua Q; thi tinh chét sau thoa:

+ ri chi' théa cdc phu thugc ham X—Y eF* vai XY Qi

Noi cach khac, tap phu thuoc ham cta Q; chinh 1a Fi c6 Fi'={X->YeF|
XYcQi*}. Ta ¢o thé hiéu F duoc phan ra thanh cac Fy,...,Fk Chirng minh tinh chét
trén:

Do r; dugc tach tir r ma r thoa F* = r; thoa cac phu thugc ham X—Y eF* véi
XYcQi*.Theo dinh nghia phu thugc ham, duong nhién r; khong thoa cac phu thudc
ham X—Y eF* voi XY Q;*. Ngoai ra rj khong thoa bat ky mot phu thude ham nao

X—YgF* . That vay néu co6 X—Y nhu vay thi r = ry|><[r,...|><|r, ciing phai thoa
X—Y ¢F*. Piéu nay mau thuan véi dinh nghia cua tap F* .

ii Dinh nghia:
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Cho phén rd p =(Q1,Q2,...,Qk) ctia mot luge dd quan hé, va mot tap phu thudc
ham F. Hinh chiéu cua F trén mot tap cac thudc tinh Q;i* ky hi¢u Igi(F) 1a tap cac
phu thuoc ham X — Y € F* sao cho XY < Z.

Ioi(F)=F"={ X > Y| X > Y e FvaXY cQi}

Ta néi phan i p bao toan tap phu thuéc ham F néu

F=uUTlgi(F) < F = (uTlg(F)* véi i=1.k

Hé qua: F* o (U Iqi(F))* voi i=1..k

Nhan xét: tir hé qua trén ta suy ra: dé xac dinh phép phén ra p =(Q1,Qz,...,Qk) c6
bao toan phy thudc ham hay khong, véi mdi phu thudc ham X—Y eF ta xac dinh xem

n6 c6 1a thanh vién cua tap phu thuoc ham G = U Ii(F) hay khong. Ta khong can
xéac dinh chiéu nguoc lai.

2.2.2 Thudt todn kiém tra bdo toan phu thugc ham
Thuat toan tim bao déng cua tap thudc tinh X d6i voi G = U IMai(F)
Vao: p =(Q1,Q2,...,Qk),F,X
Ra: Xg"
Budc 1: Véi mbi phu thuoe ham X—Y eF ta thuc hién tir bude 2 dén bude 4
Buoc 2: dat 2’ =X
Budc 3: thé 2’ = 2’ u((Z’ Qi) N Q)
Budc 4: néu ¢ Q;, Z’thay d6i thi thuc hién lai budc 3 cho Qdau tién
Nguoc lai két thac thuat toan va tra vé Z’(1a bao dong X¢*)
Thuat toan kiém tra bao toan phy thuéc ham
Vao: p =(Q1,Q2,...,Qx),F

Ra:  két luan phép tach p bao toan hay khong bao toan phu thuéc ham Budc
1: Vi mdi phu thude ham X—Y eF ta thuc hién tir bude 2 dén budc 3:

Budc 2: Tim bao dong X" voi G = U Tgi(F)
Budc 3: Néu Y < Xe* thi X—>Ye Ullg(F)*
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Budc 4: Néu tat ca phu thugc X—Y eF déu thudc Ullgi(F)* thi ta két luan phan
ra p bao toan phu thudgc ham nguoc lai p khong bao toan phu ham

3. BAI TAP

1/ Cho biét dang chuan cua cac luge dd quan hé sau:
a) Q(ABCDEGQG); F={A—>BC, C»DE, E-»G}
b) QCABCDEGH); F={C—AB, D—E, B>G}
¢) Q(ABCDEGH)  F={A—>BC, D—E, H->G}

d) Q(ABCDEG); F={AB—C, C—B, ABD—E, G>A}
e) Q(ABCDEGHI);

F={AC—B,BI-ACD,ABC—D,H—-I|,ACE-»BCG,CG—A E}

2/ Kiém tra su bao toan thong tin ?
Q(ABCDE) R1(AD);R,(AB);R3(BE); R4(CDE);Rs(AE)
F=<{A—->C;B—>C;C—>D,DE - C;CE > A}
3/ Cho lugc d6 quan hé Q(A,B,C,D) va tap phu thuoc ham
F={A-B;B—>C;A—>D;D—->C}
Va mot luge dd CSDL nhu sau: C ={Q1(AB);Q2(AC);:Qs(BD)}
a) C c6 bao toan thong tin d6i voi F
b) C c6 bao toan phu thudc ham ?
4/ Kiém tra dang chuan Q(C,S,Z) F={CS—Z;Z—C}
5/ Phan rd Q(G,H,A,B,C,D) F={GH—AD;AG—B;CD—GH; C—A; BH—>C}
6/ Cho luge do CSDL
Kehoach(NGAY,GIO,PHONG,MONHOC,GIAOVIEN)
F={NGAY,GIO,PHONG—->MONHOC
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MONHOC,NGAY—-GIAQOVIEN
NGAY,GIO,PHONG—GIAQOVIEN
MONHOC—GIAOVIEN}

a) Xac dinh dang chuan cao nhat cua Kehoach

b) Néu Kehoach chua dat dang chuan 3, hiy phan rd Kehoach thanh lugc d6
CSDL dang chuan 3 vira bao toan phu thudc ham vira bao toan thong tin.

¢) Néu Kehoach chua dat dang chuan BC, hay phan rd KeHoach thanh luoc d6
CSDL dang BC

7/ Cho lugce d6 quan hé Q(A,B,C,D) va tap phu thuoc ham F
F={A—B;B—C; D—»B} C={Q:(A,C,D); Q»B,D)}
a) Xac dinh cac F; (nhiing phu thudc ham F dugc bao trong Q;)

b) Lugc dd CSDL C cé dat dang chuan BC ? Néu khong c6 thé phan ra tiép cac
Qi ctia C dé bién C thanh dang chuan BC ?

8/ Gia sir ta c6 luge dd quan hé Q(C,D,E,G,H,K) va tap phu thudc ham F nhu sau;
F={CK— H; C -»D; ElIC; E -»G; CK ->E}
a) Tutap F, hay chung minh EK [ DH
b) Tim tit ca cic khoa ciia Q.
¢) Xac dinh dang chuan cua Q.

d) Hay tim cach phan rd Q thanh mot luge d6 CSDL dat dang chuan BC
(hoic dang chuan 3). tim tap phu thuoc ham va khoa cho mdi luge do
quan hé con.

9/ Cho lugc d6 quan hé Q(S,1,D,M)
F = {f;:SI - DM; 1,:SD— M; f3:D— M}
a) Tinh bao dong D*, SD*, SI*
b) Tim tat ca cac khoa cua Q
¢) Tim phu téi thiéu cua F

d) Xac dinh dang chuan cao nhat cia Q
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) Néu Q chua dat dang chuan 3, hiy phan rd Q thanh luoc d6 CSDL dang
chuan 3 vira bao toan phu thudc ham vira bao toan thong tin.

f) Néu Q chua dat dang chuan BCNF, hay phén rd Q thanh lugc d6 CSDL
dang BCNF

¢) Kiém tra phép tach Q thanh céac luge do con (SID,SIM) c6 bao toan thong
tin ?

h) Kiém tra phép tach Q thanh cac lugc dd con (SID,SIM) ¢ bao toan phu
thuoc ham ?

10/ Cho lugce d6 quan hé
R(W,A,ZY,Q,P)
R1(A,2);
R2(W,Y,Q,P)
Rs(Y,Q,P,A)
F={W >AYQP, A »Z, YQP »A}
Hay kiém tra tinh két ni khong mat thong tin.

11/ Cho luge d6 quan hé Q(Moén, GiangVién,Gid giang, Phong, SinhVién,
Hang) vaéi

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)}
Kiém tra xem luoc d6 co so dit liéu sau ddy c6 bao toan thong tin d6i vai F ?
12/ Kiém Tra Dang Chuan
a) Q(A,B,C,D) F={CA—D; A—>B}
b Q(S,D,I,M) F={SI->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/ Phan ri luge d6 thanh dang BCK
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2 Q(S,D,I,M) F={S,|>D;S,D—>M}
b Q(A,B,C,D) F={A—B:B—C;D—B}
o) Q(C,S,2) F={C,5—Z; Z—C}

14/ Phan ra luoc db thanh dang 3NF vira bao toan phu thudc ham vira bao toan
thong tin

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

F={MSCD—CD; CD->MSCD;

CD,MSSV—HG;

MSCD,HG—MSSV; CD,HG—MSSV;
MSCD,MSSV—HG}

b Q(A,B,C,D) F={ AB—C; C—B}
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