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chuwong 1

TONG QUAN VE CO SO D(F LIEU

1.1.MOT SO KHAI NIEM CO BAN

1.1.1.Dinh nghia Co S& Dir Liéu (Data Base)

Co s& dir liéu (CSDL) Ia mdt hé thdng cac thdng tin c6 ciu truc dwoc
lwu trik trén cac thiét bi nhw bang twr, dia tir,... dé co6 thé thod man yéu ciu khai
thac ddng thoi clia nhiéu ngudi st dung.

CSDL gén lién véi dai s, logic toan va mét sé linh ve khac.

1.1.2.U0u diém cta co s& div liéu

-Giadm s trung lap théng tin xuéng mirc thap nhat va do dé bao dam
dwoc tinh nhat quan va toan ven di liéu.

-Dam bao dir liéu co thé truy xuat theo nhiéu cach khac nhau.

-Kha n&ng chia sé théng tin cho nhiéu nguoi st dung.

1.1.3.Nhirng vin dé ma CSDL can phai giai quyét

-Tinh chd quyén cta di liéu

Tinh chd quyén cua div liéu dwoc thé hién & phwong dién an toan di
liéu, kha nang biéu dién cac méi lién hé ng{r nghia cla di liéu va tinh chinh xac
cta di¥ liéu. Diéu nay c6 nghia la ngudi khai thac CSDL phai c6 nhiém vu cap
nhat cac théng tin maéi nhat cia CSDL.

-Tinh bdo méat va quyén khai thac thdng tin ctia nguoi st dung

Do ¢6 nhiéu nguwdi dwoc phép khai thac dir liéu moét cach déng thdi, nén
can thiét phai c6 mét co ché bao mat va phan quyén han khai thac CSDL. Cac
hé diéu hanh nhiéu ngudi st dung hay hé diéu hanh mang cuc bd déu cé cung
cép co ché nay.

-Tranh chép dir liéu

Nhiéu ngwdi dwoc phép truy nhap cung mét luc vao tai nguyén di liéu
ctia CSDL vé&i nhitng muc dich khac nhau, do d6 can thiét phai cé6 mét co ché
wu tién khi truy nhap di¥ liéu. Co ché wu tién co thé dwoc thye hién bang viéc

cép quyén wu tién cho tirng nguwdi khai thac.
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-Dam bao an toan di¥ liéu khi c6 sw ¢

Viéc quan ly di liéu tap trung cé thé 1am tdng kha nang mat mat hoic sai
léch théng tin khi cé sw cb nhw mat dién dot xuat, hay mét phan dia lwu tr
CSDL bj huw,... mot sé hé diéu hanh mang cé cung cap dich vu sao lwu &nh dia
crng, tw dong kiém tra va khac phuc 16i khi c6 sw cb. Tuy nhién, bén canh dich
vu cla hé diéu hanh, d& ddm bao CSDL luén én dinh, mot CSDL nhét thiét phai
cé mot co ché khdi phuc di¥ liéu khi cé cac sy cb bat ngd xay ra.

1.1.4.Cac déi twong str dung CSDL

-Nhitng ngudi sir dung CSDL khdéng chuyén vé linh vyc tin hoc va
CSDL.

-Céac chuyén vién CSDL biét khai thac CSDL Nhirng ngu®i nay cé thé
xay dwng cac ng dung khac nhau, phuc vu cho cac muc dich khac nhau trén
CSDL.

-Nhirng ngudi quan tri CSDL, d6 1a nhirng ngwdi hiéu biét vé tin hoc, vé
cac hé quan tri CSDL va hé théng may tinh. Ho la ngudi td chire CSDL, do d6
ho phai ndm rd cac van dé kj thuat vé CSDL dé c6 thé phuc hdi CSDL khi cé
s ¢b. Ho 1a nhirtng ngu®i cp quyén han khai thac CSDL, do vay ho cé thé gii
quyét dwoc cac van dé tranh chap di liéu néu cé.

1.1.5. Hé Quan Tri Co S& Dir Liéu (Data Base Management System)

Dé giai quyét tét nhirng van dé& ma cach td chirc CSDL dat ra nhw da noi
& trén, can thiét phai cé nhitng phdn mém chuyén dung dé khai thac ching.
Nhirng phan mém nay dwoc goi 1a cac hé quan tri CSDL. Cac hé quan tri CSDL
cé nhiém vu hé trg cho cac nha phan tich thiét k¢ CSDL ciing nhw nhirng
nguwdi khai thac CSDL. Hién nay trén thi trwérng phan mém da cé nhirng hé
quan tri CSDL hé tro dwoc nhiéu tién ich nhw: MS Access, Visual Foxpro, SQL
Server Oracle, ...

M&i hé quan tri CSDL déu dwoc cai dat dwa trén mdt mé hinh di liéu cu
thé. Du la dwa trén mé hinh di liéu nao, mét hé quan tri CSDL cling phai hdi da
céac yéu td sau:

-Ngén ngir giao tiép gira nguwdi str dung va CSDL, bao gobm :
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Ngbén ngi¥ mé t& dir liéu: D& cho phép khai bao céu tric cua

CSDL, khai bao cac méi lién hé clha di liéu va cac quy tac quan ly ap dat

|én cac di¥ liéu dé.

Ngén ngi thao tac di¥ liéu: Cho phép ngwdi st dung co thé cap
nhat di liéu (thém/sitra/xod)

Ngén ngi¥ truy van di¥ liéu: Cho phép nguwdi khai thac st dung dé
truy van céac thong tin can thiét trong CSDL

Ngbén ng quan ly di liéu: Cho phép nhirng nguwdi quan tri hé
thdng thay déi cAu tric ctia cac bang dir liéu, khai bao bao mat théng tin
va cap quyén han khai thac CSDL cho nguwdi st dung., ...

-Ttr dién dir liéu:

Dung dé& mé t& cac anh xa lién két, ghi nhan cac thanh phan c4u tric cla
CSDL, cac chwong trinh trng dung, mat ma, quyén han st dung,...

-Co ché giai quyét van dé tranh chap di liéu:

Mbi hé quan tri CSDL ciing c6 thé cai dat mot co ché rieng dé giai quyét
cac van dé nay. Mot sb bién phap sau day thwong dwoc st dung: thir nhéat: cap
quyén wu tién cho tirng ngwdi st dung; thi hai: Danh dau yéu cau truy xuét div
liéu, phan chia th&i gian, ngudi nao c6 yéu cau trudc thi cé quyén truy xuat div
liéu truwde,...

-Hé quan tri CSDL ciing phai ¢6 co’ ché sao Iwu (backup) va phuc
héi (restore) di¥ liéu khi c6 sw c6 xay ra.

Diéu nay c6 thé thwc hién sau mét thdi gian nhat dinh hé quan tri CSDL
sé& tw dong tao ra mot ban sao CSDL, cach nay hoi tdn kém, nhét 1a dbi voi
CSDL lon.

-Hé quan tri CSDL phai cung cap mét giao dién than thién, dé s
dung.

1.1.6.Cac U'ng Dung Cua Co S& Dir Liéu

Hién nay, hdu nhw CSDL gan lién v&i moi (rng dung cuda tin hoc; chang
han nhw viéc quan ly hé thdng théng tin trong cac co quan nha nwéc, viéc lvu

trlr va xt& ly thong tin trong cac doanh nghiép, trong cac linh vwc nghién ctru
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khoa hoc, trong cdng tac gidng day, ciing nhw trong viéc té chirc théng tin da
phwong tién,...
1.2.CAC MO HINH D LIEU

M6 hinh di¥ liéu Ia sw triru twong hoa mai trudng thwe. Mbi loai md hinh
dir liéu d&c trung cho moét cach tiép can dir liéu khac nhau clia nhirng nha phan
tich thiét k& CSDL. Méi loai md hinh di liéu déu c6 nhitng wu diém va nhirng
mat han ché ctia né, nhwng van cé6 nhitng md hinh dir liéu ndi trdi va duwoc
nhiéu nguw®i quan tam nghién ciu.

Sau day chung ta sé& diém qua lich st phat trién ctia cac mé hinh di liéu.

Vao nhirng ndm sau mwoi, thé hé dau tién ctia CSDL ra d¥i dwéi dang
mé hinh thwc thé két hop, mé hinh mang va mé hinh phan cép.

Vao nhirng ndm bay mwoi, thé hé thir hai cia CSDL ra doi. D6 1a mé
hinh di¥ liéu quan hé do EF. Codd phat minh. Mé hinh nay cé céu truc logic
ch&t ché. Pay Ia mé hinh da va dang dwoc st dung rong khap trong cong tac
quan ly trén pham vi toan cau. Viéc nghién ctru mé hinh dir liéu quan hé nham
vao ly thuyét chuin hoa cac quan hé va la mét cdng cu quan trong trong viéc
phan tich thiét k& cac hé CSDL hién nay. Muc dich ctia nghién ctru nay nham
bd di cac phan t&r khéng binh thwong ctia quan hé khi thwe hién cac phép cap
nhat, loai bé cac phan t&r dw thira.

Sang thap ky tam mwoi, mé hinh CSDL th( ba ra d&i, dé la mé hinh co
s& di liéu huwéng dbi twong, md hinh co s& div liéu phan tan, md hinh co s&
div liéu suy dién, ...

Trong phan tiép theo sau day, ching t6i sé trinh bay vé md hinh di¥ liéu
tiéu biéu nhat dé thiét ké (buwdc dau) mot ng dung tin hoc doé 1a mé hinh thuc
thé két hop. Trong cac chwong con lai cla gido trinh nay chung ti sé trinh bay
vé md hinh di liéu quan hé.
1.3.MO HINH THU'C THE KET HOP

Hién nay mo hinh di¥ liéu quan hé thwdng dwgc dung trong cac hé quan
tri CSDL, day 1a mé hinh dir liéu & mirc vat ly. D& thanh lap dwoc md hinh nay,

thwong 1a phai ding mé hinh di¥ liéu & mirc quan niém dé dac ta, mot trong
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nhirng mé hinh & dang dé Ia mé hinh thuc thé két hop (sau dé6 méi dung moét
s quy tac dé chuyén hé théng t»r md hinh nay vé mé hinh di liéu quan hé —
cac quy tac nay sé dwoc noéi dén trong muc 2.2).

Sau day la cac khai niém cia mé hinh thwc thé két hop.

1.3.1. Thwe Thé (entity)

Thuc thé 1a mot sy vat ton tai va phan biét dwoc, chang han sinh vién
Nguyén Van Thanh, 1&p Cao Bang Tin Hoc 2A, mdén hoc Co S& D Liéu, xe
may c6 bién sb dang ky 52-0549, ... 1a cac vi du vé thyc thé.

1.3.2. Thuédc tinh (attribute)

Céc dac diém riéng cla thwe thé goi 1a cac thudc tinh.

Chéng han céac thudc tinh cta sinh vién Nguy&n Van Thanh 1a:ma sb
sinh vién, gi&i tinh, ngay sinh, hd khau thuweng trd, Iép dang theo hoc, ...

(Trong gido trinh nay, tén thudc tinh dwoc viét bang chir in hoa)

1.3.3.Loai thwc thé (entity type)

La tap hop cac thwc thé co cung thudc tinh. Mbi loai thwc thé déu phai
dwoc dat tén sao cho cé y nghia. Mét loai thwc thé dwoc biéu dién bang mot
hinh chir nhat.

Vi du cac sinh vién c6 ma sinh vién la ““02CDBTH019”, “02CDTH519”,
“02TCTH465”,... nhém lai thanh mét loai thuc thé, dwoc dat tén Ia Sinhvien
chéng han.

Twong tw trong trng dung quan ly diém cla sinh vién (sé dwoc trinh bay
ngay sau day) ta cé cac loai thuc thé nhw Monhoc, Lop, Khoa, ...

(Trong gido trinh nay, tén cda loai thuc thé dwoc in hoa ky tw dau tién,
céac ky tw con lai viét thuwong).

1.3.4.Khoa (key)

Khoa cua loai thuwc thé E la mdt hay mét tap cac thudc tinh cha E co thé
dung dé phan biét hai thwc thé bat ky cla E.

Vi du khoa cua loai thwc thé Sinhvien 18 MASV, cta Lép 1a MALOP, cua
Khoa la MAKHOA, cua Monhoc la MAMH,...
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Can chu y rang khi biéu dién mot hé théng bang mé hinh thuc thé két
hop thi tén cta céac loai thwe thé phai khac nhau. Trong danh sach cac thudc
tinh clia mot loai thwe thé thi tap thudc tinh khoa thuwérng dwoc gach dudi lién
nét. Néu mot hé thdng cé nhiéu loai thuc thé, d& don gian hoa mé hinh, nguoi
ta co thé chi néu tén cac loai thwe thé; con cac thudc tinh cla loai thwe thé

duoc liét ké riéng.

TEN THUOC TiNH 1

Tén loai thuc

Tén loai Thuwc Hoac ngén gon The

Thé = i
TEN THUOQC TINH 2 nhw sau

— TENTHUOC TINH 3

Vidu 1.1:

Bai toan quan ly diém cua sinh vién dwoc phat biéu so bd nhu sau:

M®i sinh vién can quan ly cac théng tin nhw: ho va tén (HOTENSV),ngay
thang nam sinh(NGAYSINH), gioi tinh (NU), noi sinh(NOISINH), ho khau
thworng tra (TINH). M&i  sinh vién dwoc cAp mot ma sé sinh vién duy nhét
(MASV) dé phan biét vé&i moi sinh vién khac cua trwdng, mbi sinh vién chi thudc
vé mot I&p nao dé.

Mbi I&p hoc c6 mot ma sb 16p (MALOP)duy nhéat d& phan biét voi tat ca
céc 16p hoc khac trong trwdng: ¢ mot tén goi (TENLOP) cla I&p, mbi I&p chi
thudc vé mot khoa.

Mbi khoa c6 mét tén goi (TENKHOA) va mét ma s duy nhat (MAKHOA)
dé phan biét v&i cac khoa khac.

M&i mén hoc c6 mot tén goi (TENMH) cu thé, dwoc hoc trong mot sé
don vi hoc trinh (DONVIHT) )va t&ng véi mén hoc la mét ma sé duy nhét
(MAMH) dé phan biét véi cac mén hoc khac.

M®i gidng vién can quan ly cac thdng tin: ho va tén(HOTENGV), cép hoc
vi (HOCVI), thuéc mét chuyén nganh (CHUYENNGANH) va dwgc gan cho mét

ma s6 duy nhat goi 14 ma giang vien(MAGV) dé& phan biét v&i cac gidng vién
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khac. Mé&i gidng vién co6 thé day nhidu mén & nhiéu khoa, nhwng chi thudc vé
sw quan ly hanh chinh ciia mét khoa.

M®&i sinh vién véi mdt mén hoc dwoc phép thi tdi da 3 1an, méi 1an thi
(LANTHI), diém thi (DIEMTHI).

M6i mén hoc & méi I&p hoc chi phan cédng cho mét gidng vién day (tat
nhién 1a mét gidng vién thi cé thé day nhidu mén & mot 16p).

Vé&i bai toan trén thi cac loai thwc thé can quan ly nhw: Sinhvién,
Ménhoc, Khoa, L&p, Giangvién.

Vi du véi loai thwc thé Sinhvién thi can quan ly cac thuéc tinh nhu:
MASV,HOTENSV, NGAYSINH,... va ta c6 thé biéu dién nhu sau:

MASV

Sinhvien

HOTENSV

NGAYSINH

1.3.5.M6i Két Hop (relationship)

Mbi két hop dién ta suw lién hé gilra cac loai thuc thé trong mét rng
dung tin hoc.

Vi du méi két hop gitra hai loai thwc thé Sinhvién va Lop, mdi két hop
gitra Sinhvién vé&i Monhoc,...

Mébi két hop dwoc biéu dién bang mét hinh elip va hai bén 1a hai nhanh
gan két voi cac loai thuc thé (hodc mbi két hop) lién quan, t&én mbi két hop
thwong la: thudc, gém , chira,...

Chéng han gitra hai loai thuc thé Lép va Khoa cé mbi két hop “thudc”

Sinh vién Lop

Ban s6 cuia moi két hop:

nhw sau:

Ban sb clia mdt nhanh R trong méi két hop thé hién sb lwong cac thuc

thé thudc thuwc thé & nhanh “bén kia” cé lién hé véi mot thye thé cla nhanh R.

Bién soan : Phan Tan Quéc



Giao Trinh Co S& Dir Liéu Trang 8

Mbi ban sé 1a mét cdp sd (min,max), chi sé lwong téi thiéu va sé lwong tdi da
cda thwe thé khi tham gia vao méi két hop dé.
Vi du:

(1,1) (1,n)

Sinh vién - Lop

Cé6 nghia la: “méi sinh vién thudc mét va chi mét Iép nén ban sé bén nhanh

Sinhvién la (1,1), méi Ié6p c6 1 dén n sinh vién nén ban s bén nhanh Lop la
(1,n)°

Trong mét sé trwdng hop dac biét, mbi két hop céd thé co cac thudce tinh di kém
va do dé chung thudng dwoc dat tén y véi nghia day da hon.

Vi du gitra hai loai thwc thé Monhoc va Sinhvien c6 méi két hop ketqua véi y
nghia: “mdi sinh vién (rng v&i mdi 1an thi ctia mdi mén hoc cd mot két qua diém

thi duy nhat”.

Sinhvien (L.n) (1,n) Monhoc
CinhiviiAan

-LANTHI

DIEMTHI

Khoa ctia méi két hop: 1a hop clia cac khoa cla cac loai thuc thé lién quan.
Chéng han nhw thudc tinh MAGV Ia khoa cla loai thuc thé Giangvien, MALOP

la thudc tinh khoa cuia loai thwe thé Lop, MAMH 1a thudc tinh khoa cla loai thuc

th& Monhoc, do d6 mdi két hop phancong (gitta cac loai thuc thé
Giangvien,Lop,Monhoc) c6 khoa la {MAGV,MAMH,MALOP} - phancong la mdi
két hop 3 ngoi.

(Trong gido trinh nay, t&n ctia mbi két hop dwoc viét toan bang chir thueng).
Viéc thanh 1ap mé hinh thwc thé két hop cho mét trng dung tin hoc ¢ thé tién
hanh theo cac budc sau:

b1.Xac dinh danh sach cac loai thyc thé

Bién soan : Phan Tan Quéc
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b2.Xac dinh cac méi két hop gitra cac loai thwc thé dé phac thdo mo
hinh.

b3.Lap ban sb cla cac mbi két hop.

DPé két thuc chwong nay, ching téi sé 1ap mé hinh thwc thé két hop cho

bai toan quan ly diém cua sinh vién da dwoc néu trong vi du 1.1

Vidu1.2:
MAS ——

-MAMH
v-HOTEB- | Sinh Vién (L,n) () | men HQC“ “TENMH
NGAYSINH DONVIHT

NOISINH - LANTHI
(1 1) - DIEMTHI -MAGYV,
TINH , ‘anevien | |-HOTENGV
glang -HOCVI
-CHUYENNGANH
thude phancong (R))
Com
(1,n)
(1,n)
ALOP. “MAKHOA
Lép (L,D) (I,n) KHoa
TENLOP. “TENKHOA
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BAI TAP

Dwa vao cac phan tich so bd duéi day, hay lap mé hinh thuc thé két hop (gdm loai
thuc thé, mbi két hop, ban sb, thudc tinh cla loai thuc thé, khoa cla loai thuc thé ) cho méi bai
toan quan ly sau:

1.1. QUANLY SO LUONG NGAY CONG CUA CAC NHAN VIEN

Dé quan ly viéc phan cong cac nhan vién tham gia vao xay dung cac cong trinh. Céng
ty xay dwng ABC té chirc quan ly nhw sau:

Cung luc cong ty co6 thé tham gia xay dwng nhiéu céng trinh, méi céng trinh cé mot ma
sb cong trinh duy nhat (MACT), méi ma sé céng trinh xac dinh céac théng tin nhw: Tén goi cong
trinh (TENCT), dia diém(PIADIEM), ngay cong trinh dwoc cip gidy phép xay duwng
(NGAYCAPGP), ngay khéi cong (NGAYKC), ngay hoan thanh (NGAYHT)

M&i nhan vién clia cong ty ABC c6 mot ma sb nhan vién(MANV) duy nhét, moét ma sb
nhan vién xac dinh cac théng tin nhw: Ho tén (HOTEN), ngay sinh(NGSINH), phai (PHAI), dia
chi (BIACHI),phdng ban, ...

Cong ty phan cong cac nhan vién tham gia vao cac cong trinh, méi céng trinh c6 thé
dwoc phan cho nhiéu nhan vién va méi nhan vién cung lic cling c6 thé tham gia vao nhiéu
céng trinh. V&i mdi cong trinh mot nhan vién cé mét sé lwong ngay cong (SLNGAYCONG) da
tham gia vao cong trinh do.

Cong ty cé nhiéu phong ban(Phong ké toan, phong kinh doanh, phong ky thuat, phong
td chirc, phong chuyén mén, Phong phuc vu,...). M&i phong ban c6 mét ma sé phong
ban(MAPB) duy nhét, mot phong ban (rng v&i mét tén phong ban(TENPB).

1.2. QUAN LY VIEC MUQN/TRA SACH O MOT THU VIEN

M6t thw vién té chire viec cho mwon sach nhw sau:

Mbi quyén sach dwoc danh mot ma sach (MASH) dung dé phan biét véi cac quyén
sach khac (gia s néu mot tac phdm cé nhiéu ban giébng nhau hodc cé nhiéu tap thi cling xem
lda c6 ma sach khac nhau), mdi ma sach xac dinh cac théng tin khac nhw : tén sach
(TENSACH), tén tac gia (TACGIA), nha xuét ban (NHAXB), nam xuét ban (NAMXB).

Mbi doc gid duwoc thw vien cidp cho mot thé thw vién, trong dé c6 ghi rd ma doc giad
(MADG), cung v&i cac théng tin khac nhw : ho tén (HOTEN), ngay sinh (NGAYSINH), dia chi

(DIACHI), nghé nghiép(NGHENGHIEP).
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Clr mdi lwot mwon sach, doc gid phai dang ky cac quyén sach can muwon vao mot
phiéu mwon, méi phiéu mwon cé mot sé phiéu muwon (SOPM) khac nhau, mdi phiéu mwon xac
dinh céc thoéng tin nhu: ngay mwon sach (NGAYMUON), ma doc gid. Cac cac quyén sach trong
cung moét phiéu mwon khéng nhét thiét phai trd trong moét 1an. Mbi quyén sach cé thé thudc
nhiéu phiéu mwon khac nhau (tat nhién 14 tai cac thdi diém khac nhau).

1.3. QUAN LY LICH DAY CUA GIAO VIEN

D& quan ly lich day cla cac gido vién va lich hoc cla cac 16p, mét trwdng td chirc nhw
sau:

Mbi gido vién c6 mot ma sb gido vien (MAGV) duy nhat, méi MAGV xac dinh cac thong
tin nhw: ho va tén giao vién (HOTEN), sb dién thoai (DTGV). Mbi gido vién c6 thé day nhiéu
mén cho nhiéu khoa nhwng chi thudc sw quan ly hanh chanh clia mét khoa nao dé.

M&i mdén hoc cé mot ma sé6 mén hoc (MAMH) duy nhét, m&i mén hoc xac dinh tén mén
hoc(TENMH). U’ng v&i méi I&ép thi méi mén hoc chi dwoc phan cho mét gido vién.

Mb&i phong hoc cé mét sé phong hoc (PHONG) duy nhat, mdi phong cé mét chirc nang
(CHUCNANG); chang han nhw phong ly thuyét, phong thwe hanh may tinh, phong nghe nhin,
xwédng thire tap co khi,...

Mbi khoa cé mdt ma khoa (MAKHOA) duy nhat, méi khoa xac dinh cac théng tin nhu:
tén khoa (TENKHOA), dién thoai khoa(DTKHOA).

Mbi I&p c6 mot ma I&p (MALOP) duy nhéat, mdi I&p c6 mot tén I&p (TENLOP), si sé 16p
(SISO). Méi I&p cé thé hoc nhiéu mén ctia nhiéu khoa nhwng chi thudc sw quan ly hanh chinh
ctia mot khoa nao do.

Hang tuan, mdi gido vién phai lap lich bao giang cho biét gido vién d6 sé day nhirng I6p
ndo, ngay nao (NGAYDAY), mén gi?, tai phong nao, tir tiét nao (TUTIET) dén tiét nao
(DENTIET),twa dé bai day (BAIDAY), nhirng ghi chi (GHICHU) vé céc tiét day nay, day la gi®
day ly thuyét (LYTHUYET) hay thwc hanh - gid s néu LYTHUYET=1 thi d¢ la gi® day thuc
hanh va néu LYTHUYET=2 thi d6 la gid ly thuyét, mdt ngay co6 16 tiét, sang twr tiét 1 dén tiét 6,
chiéu twr tiét 7 dén tiét 12, toi tir tiét 13 dén 16.

Mét sb yéu cau cla hé thdng nay nhw:: Lap lich day trong tuan cla céac gido vién. Tong

sb day clia cac gido vién theo tirng mon cho tirng 16p, ...
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1.4. QUANLY HOC VIEN O MOT TRUNG TAM TIN HQC

Trung tdm tin hoc KTCT thwdng xuyén mé cac I6p tin hoc ngan han va dai han. Mbi
I&p ngén han c6 moét hodc nhiéu mén hoc (chang han nhw I&p Tin hoc van phong thi cé cac
mon : Word, Power Point, Excel, con I&p lap trinh Pascal thi chi hoc mét mon Pascal). Cac 16p
dai han (chang han nhw 16p k¥ thuat vién dd hoa da truyén thong, 1&p ky thuat vién lap trinh,
I&p k§ thuat vién phan clrng va mang,... ) thi c6 thé hoc nhiéu hoc phan va méi hoc phan c6 thé
¢ nhiéu mén hoc.

Mbi hoc vién c6 mot ma hoc vien(MAHV) duy nhat va chi thuéc vé moét I6p duy nhat
(néu hoc vién cung luc hoc nhiéu I&p thi tng véi méi Iép, hoc vien d6 cd mot MAHV khac
nhau). Méi hoc vién xac dinh ho tén (HOTEN), ngay sinh (NGAYSINH),noi sinh (NOISINH),
phai nam hay ni¥ (PHAI), nghé nghiép (NGHENGHIEP) - nghé nghiép la SINH VIEN, GIAO
VIEN, KY SU’, HOC SINH, BUON BAN,...

Trung tdm KTCT c6 nhiéu I&p, mbi Iép c6 mot ma 16p duy nhat (MALOP), méi I&p xac
dinh cac thong tin: tén 1&6p (TENLOP), thoi khoa bidu, ngay khai gidng (NGAYKG), hoc phi
(HOCPHI).

Chu y rang tai mot thdi diém, trung tdm cé thé mé nhiéu I6p cho cling mét chwong
trinh hoc. V&i cac I6p dai han thi ngay khai gidng dwoc xem Ia ngay bét dau ctia méi hoc phan
va HOC PHi 1a hoc phi ctia méi hoc phan, véi I6p ngén han thi HOC PHI la hoc phi cta toan
khoa hoc do.

Trung tam c6 nhiéu mdn hoc, mdi mén hoc c6 ma mén hoc (MAMH) duy nhét, méi mén
hoc xac dinh tén mén hoc(TENMH), sb tiét ly thuyét (SOTIETLT), sé tiét thwc hanh
(SOTIETTH).

Mbi hoc vién trng v&i mdi mén hoc cé mét diém thi(DIEMTHI) duy nhat. M&i 1an déng
hoc phi, hoc vién sé& duoc trung tdm giao cho mét phiéu bién lai thu tién, mdi bién lai cé6 mot sb
bién lai duy nhat dé quan ly.

M6t sb yéu cau cla hé thdng nay nhw::Lap danh sach nhitng hoc vién khai gidng khoa
ngay nao do. Lap danh sach cac hoc vién ctia mot I1&p ? Cho biét sé lwong hoc vién ctia méi
I6p khai gidng khoa ngay nao dé ?

1.,5. QUAN LY COI THI TUYEN SINH

Bién soan : Phan Tan Quéc
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Mat hoi ddng coi thi tuyén sinh ¢ nhiéu diém thi, mdi diém thi dwoc dat tai mot truong
nao dé. Cac diém thi (DIEMTHISO) dwoc danh sé la diém thi sb 1, diém thi sé 2, diém thi sb
3,...Méi diém thi xac dinh dia chi (DIACHIDIEMTHI). Vi du: diém thi s 1, dat tai trwong PTTH
Nguyén Thi Minh Khai, diém thi s6 2 dat tai trwong PTTH Bui Thi Xuan,...

Mbi thi sinh c6 mét sé bao danh (SOBD) duy nhat, mdi sd bao danh xac dinh cac théng tin: ho
va tén (HOTEN), ngay sinh (NGAYSINH), phai (PHAI), ho khau thweng tra (TINH), déi twong
dw thi (DOITUONG), nganh dang ky thi, khu vie cla thi sinh (KHUVUC), sé hiéu phong thi. Vi
du: thi sinh V@i Manh Cuwéng, cé sbé bao danh 1a 02978, sinh ngay 12/12/1984, phai nam, ho
khau thudng tra tai Cho Gao - Tién Giang, thudc khu vwe 1, dbi twong 1a 5B, dang ky du thi
vao nganh cé ma nganh 13 01, thi tai phong thi 0178, diém thi sé 1.

Mbi nganh c6 mdét ma nganh (MANGANH) duy nhat, méi ma nganh xac dinh tén nganh
(TENNGANH)

M&i diém thi cé nhiéu phong thi — mdi phong thi (PHONGTHI) dwoc danh sb khac nhau & tat ca
cac diém thi. Trong mdt phong thi, danh sach céc thi sinh dwoc sdp xép theo thi tw alphabet
(do d6 trong mét phong thi cé thé cé thi sinh ciia nhiéu nganh khac nhau). Méi phong thi c6
thém cot ghi chi (GHICHU) - ghi thém cac théng tin can thiét nhw phong thi d6 nam tai day nha
n&o. Vi du phong thi 0060 nam & day nha H 1au 2 - diém thi sé 1 - trwéng PTTH Bui Thi Xuan.

M&i mén thi c6 mét ma mén thi duy nhat (MAMT), méi ma mén thi biét cac théng tin
nhw : tén moén thi (TENMT), ngay thi (NGAYTHI), budi thi (BUOITHI), thei gian lam bai thi dwoc
tinh bang phut (PHUT). Thoi gian 1am bai thi cGia cac mén téi thiéu la 90 phut va tbi da 1a 180
phut (tuy theo ky tuyén sinh cédng nhan, trung cép, cao déng hay dai hoc)

M&i nganh cé mot ma nganh, chdng han nganh Céng Nghé Théng Tin ¢ ma nganh 1a
01, nganh Céng Nghé Hoa Thwc Phdm c6 ma nganh la 10,...

Mb&i don vi cé can bd tham gia vao ky thi cé6 mét ma don vi duy nhat (MADONVI), ma
don vij xac dinh tén don vi (TENDONVI). Néu Ia can bd, cong nhan vién cua trwdng thi don vj la
khoa/phong quén ly can bd dd, néu la gido vién tir cac trwdong khac thi ghi rd tén don vi do.
Chéng han can bd Nguyén Thanh Liém don vi Khoa Céng Nghé Théng Tin, can bd coi thi
Nguyén Thij Tuyét Mai, don vi treerng PTTH Ngéi Sao - Quan 1,...

M&i can bo coi thi chi lam viéc tai mot diém thi nao d6. M&i can bd c6 mét mé sé duy

nhat (MACANBO), méi MACANBO xac dinh cac théng tin khac nhw : ho va tén (HOTENCB),
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don vi cdng tac, chirc vu (CHUCVU) dwoc phan cong tai diém thi, chdng han chdc vy la diém
trwdng, diém phd, giam sat, thw ky, can bo coi thi, phuc vu,... Vi du can bd Nguyen Van Thanh
don vi Khoa Céng Nghé Théng Tin, 1am nhiém vu thi tai diém thi sb 1, chirc vu 1a giam sat

phong thi.
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chwong 2
MO HINH DI¥ LIEU QUAN HE

2.1. CAC KHAI NIEM CO BAN

M6 hinh di liéu quan hé (Ralational Data Model)- goi tat Ia md hinh quan
hé, do EF.Codd dé xuat nam 1970. Nén tang ly thuyét clia né 1a khai niém ly
thuyét tap hop trén cac quan hé, tirc |a tap cta cac bo gia tri.

M6 hinh di¥ liéu quan hé 1a mé hinh dwgc nghién clru nhiéu nhét, va
thuwe tién da cho thdy rang né cé co sé ly thuyét virng chac nhat. Mé hinh dir
liéu nay cung v&i mé hinh thire thé két hop dang dwoc st dung rong rai trong
viéc phan tich va thiét k& CSDL hién nay.

Sau day la cac khai niém ctia mé hinh di¥ liéu quan hé.

2.1.1.Thuoc Tinh(attribte):

Thuéc tinh la cac dac diém riéng ctiia moét dbi twong (déi tuong dwoc
hiéu nhw 1a mét loai thuwc thé & md hinh thuc thé két hop), mbi thudc tinh cé
mot tén goi va phai thudc vé moét kiéu di liéu nhéat dinh.

Kiéu div liéu (data type)

Cac thudc tinh dwgc phan biét qua tén goi va phai thuéc mot kiéu di lieu
nh4t dinh (sé, chudi, ngay thang, logic, hinh anh,...). Kiéu dir liéu & day co thé
la kiéu v6 huwéng hodc 1a kiéu c6 clu tric. Néu thudc tinh cé kiéu di liéu 1a vé
hwéng thi ndé dwoc goi la thudce tinh don hay thudc tinh nguyén t6, néu thudc
tinh c6 kiéu di¥ liéu cé clu tric thi ta noéi rang né khéng phai 1a thudc tinh
nguyén t6

Chéng han véi sinh vién Nguyén Van Thanh thi cac thudc tinh ho va tén,
ma sb sinh vién thudc kiéu chubi, thudc tinh ngay sinh thudc kiéu ngay thang,
hé khau thuéng tra kiéu chudi, thudc tinh hinh anh kiéu hinh anh, ...

Mién gia tri (domain of values)

Thoéng thwerng médi thudce tinh chi chon lay gia tri trong mét tap con cla
kiéu dir liéu va tap hop con dé goi la mién gia tri cta thudc tinh d6. Chang han

thudc tinh NO’ c6 mién gié tri 1a {nam,n@}, thudc tinh mau da cé mién gia tri 1a
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{da trdng, da vang, da den, da dd}, thudc tinh diém thi 1a cac sb thudc tap {0; 1
; 2;...,10].

Lwu y rang néu khéng lwu y dén nglr nghia thi tén cha cac thudc tinh
thworng dwoc ky hiéu bang cac chir cai in hoa dau tién trong bang chi cai la
tinh: A,B,C,D,... Nhirng chi¥ cai in hoa X,Y,Z,W,... thwdng dung thay cho mét
nhom nhiéu thudce tinh. D6i khi con dung cac ky hiéu chir cai véi cac chi sb
A1,Az,.... A, dé& chi cac thudc tinh trong trweng hop téng quat hay mubn dé cap
dén sb lwong cac thude tinh. Tén thudc tinh phai dwoc dat mot cach goi nhé,
khéng nén dat tén thudc tinh qua dai (vi nhw thé sé l1am cho viéc viét cac cau
|énh truy van tr& nén vat va hon), nhwng ciing khéng nén dét tén thudc tinh qua
ngan (vi nd sé khéng cho thdy ngir nghia cuta thudc tinh), dac biét khéng dat
trung tén hai thudc tinh mang ng¥ nghia khac nhau thuéc hai dbi twong khac
nhau.

Trong nhiéu hé quan tri co s& dir liéu, nguoi ta thuwéng dwa thém vao
mién gia tri clia cac thudc tinh mét gia tri ddc biét goi la gia tri réng (NULL). Tuy
theo nglr cdnh ma gia trj nay co thé dac trwng cho mét gia tri khong thé xac
dinh dwoc hodc mét gia tri chwa dwoc xac dinh & vao thdi diém nhap tin nhwng
c6 thé dwoc xac dinh vao mét thdi diém khac.

2.1.2 Lwoc D6 Quan Hé (relation schema)

Tap tat ca cac thudce tinh can quan ly cia mét dbi twong cung véi cac
mdi lién hé gitra chung duwoc goi 1a lvoc dd quan hé. Luwoc dé quan hé Q voi
tap thudc tinh {AAs,.. A} duoc vidt 1a Q(ALA,...A,), ky hieu Q' =
(A1 Az, A

Chéng han lwgc d& quan hé Sinhvién véi cac thudc tinh nhw da dwoc
liét ké trong vi du 1.1 dwoc viét nhw sau:

Sinhvien(MASV, HOTENSYV, NU, NGAYSINH, NOISINH,TINH, MALOP)

Thwéng thi khi thanh 18p mét lwgc dé quan hé, nguwdi thiét k& gan cho
nd mot y nghia nhat dinh, goi la tan ttr cda lwoc db quan hé. chang han tan t

cta lwgc dé quan hé Sinhvien 1a: "Mi sinh vién c6 méi MASV duy nhat. Méi
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MASV xac dinh cac thudc tinh con lai cia sinh vién d6 nhw HOTENSV,NU,
NGAYSINH, NOISINH, TINH,MALOP”

Khi phat biéu tan tr cho moét lwgc dé quan hé, ngudi thiét ké can phai
mé td diy du y nghia dé& nguoi khac tranh hiéu nham. Dwa vao tan tor nay,
nguoi ta xac dinh dwoc tap khoa, siéu khoa cla lwgc dd quan hé (sé& dwoc
trinh bay trong nhirng muc ké tiép).

Nhiéu lwoc d6 quan hé cung nam trong mét hé théng thong tin duwoc goi
la mot lwoc dé co sé diF liéu.

Khai niém lwgc dd quan hé wng v&i khai niém loai thyc thé & mod hinh
thwe thé két hop.

2.1.3.Quan Hé (relation)

S thé hién cta lwoc dd quan hé & mot thdi diém nao dé dwoc goi la
quan hé, rd rang la trén mét lwoc dé quan hé cé thé xac dinh nhiéu quan hé.
Thwéng ta dung cac ky hiéu nhw R,S,Q dé chi cac lwoc dé quan hé, con quan
hé thwong dwoc dung béi cac ky hiéu lar, s,q,...

Vé tric quan thi quan hé (hay bang quan hé) nhuw 1& mét bang hai chiéu
gdm céac dong va cac cot.

Mt quan hé co6 n thudce tinh dwoe goi la quan hé n ngadi.

Dé chi quan hé r xac dinh trén lwoc dé quan hé Q ta cé thé viét r(Q).

2.1.4 B6 (Tuple)

M®&i b6 1a nhirng théng tin vé mét déi twong thudc mét quan hé, bd cling
con dwoc goi la mau tin.

Thwéng nguoi ta dung cac chir cai thwong (nhw t,p,...) dé biéu dién bo
trong quan hé&, chdng han dé néi t |a mot bd ctia quan hé r thi ta viétt e r.

2.1.5. Siéu Khoa — Khoa (super key- key)

S |a siéu khoa (super key) clia Q néu v&i r la quan hé bat ky trén Q, ty,t
la hai bd bat ky thudc r thi t1.S = t,.S.

M6t lwoc d6 quan hé co6 thé cd mét hodc nhiéu siéu khoa.

Chéng han lwoc d& quan hé Sinhvien & trén cé cac siéu khoa la:
{MASV,HOTENSV},{MASV,HOTENSV,NU},{MASV,HOTENSV,NU,TINH },...
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Siéu khoa khéng chira mét siéu khoa nao khac dwoc goi la khoa chi
dinh, trong trwéng hop lwoc dd quan hé cé nhiéu khoa chi dinh (hay khoa ndi),
thi khoa dwoc chon dé cai dat goi la khoa chinh (trong cac phan sau khoa chinh
dwoc goi tat [a khod). Chang han véi lwoc d6 quan hé Sinhvien trén c6 khoa 1a
{MASV}. Thudng cac thudc tinh khoa duwoc gach dudi theo kiéu lién nét.

M6t thudce tinh dwoc goi la thudce tinh khoa ngoai néu né khong la thudc
tinh khoa ctia mét lwgc dé quan hé nay nhwng lai 1a thudc tinh khoa ctia mét
lwoc d6 quan hé khac, chang han nhw MALOP & khoa ngoai cua luwgc d6 quan
hé Sinhvien. Thwdng cac thubéc tinh khoa ngoai dwoc gach dwéi theo kiéu
khéng lién nét.

Sinhvien(MASV, HOTENSV, NU, NGAYSINH, TINH, MALOP)

Lop(MALOP, TENLOP,MAKHOA)

Y nghia thuc té cta khoa 1a dung d& nhan dién mét bo trong mét quan
hé&, nghia 13, khi can tim mot b t nao dd, ta chi can biét gia tri ciia thanh phan
khoa cla t la du dé do tim va hoan toan xac dinh dwoc né trong quan hé.

Trong thuwc té dbi véi cac loai thwe thé ton tai khach quan (vi du: Sinh
vién, Giang vién, Nhan vién, Hang hoa,...) nguoi thiét ké co s& dir liéu thwong
gan thém cho céac lwoc dé quan hé nay mét thudc tinh gid goi 1a ma sb dé lam
khoa (vi du: ma sé sinh vién, ma sé giang vién, ma sé nhan vién, ma sé hang
hoa,...). Trong khi d6 cac lwgc dd quan hé biéu dién cho s triru twong hoa
thuwdng c6 khoa |a mét td hop cla hai hay nhiéu thudc tinh cla né.

M6t sb hé quan tri co s& di¥ liéu hién nay cé tw dong kiém tra tinh duy
nh4t trén khoa chinh. Ttc la néu thém moét bd méi g2 cé gia tri khoa chinh
trung v&i gia tri khoa chinh ctia mét bé q1 nao dé da coé trong quan hé thi hé
thdng sé bao 16i va yéu cau nhap lai mét gia tri khac.

Nguwi ta cling quy wéc rang:

-Trong mot bd clia quan hé cac thudc tinh khoa khdng chira gia tri rong.

-Khéng dwoc phép stra dbi gia tri thudc tinh khoa ctia mét bd q. Néu
mudn slra dbi gia tri thudc tinh khoa clia mét bd g, nguwdi st dung phai huy bd

b6 g va sau d6 thém mét bd g’ véi gia tri khoa da dwoc stra doi.
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2.2.CHUYEN MO HINH THUC THE KET HOP SANG MO HINH DU LIEU

QUAN HE

Sau day la mét sé quy tdc dwoc st dung trong viéc chuyén déi mé hinh
thwec thé két hop sang mé hinh di¥ liéu quan hé.

Quy tac 1:

Chuyén déi méi loai thuc thé thanh mét lwoc dé quan hé, cac thudc tinh
cda loai thwc thé thanh cac thudc tinh cta lwoc dd quan hé, thudc tinh khoa
cla loai thuc thé 1a thudc tinh khoa cla lwge dé quan hé.

Chéng han loai thuc thé Sinhvien & vi du 1.2 khi ap dung quy téc 1 thi
s& dwoc chuyén thanh lwgc dd quan hé Sinhvien nhw sau:

Sinhvien(MASV, HOTENSYV, NU, NGAYSINH, TINH,....)

Quy tac 2:

Néu méi két hop ma ca hai nhanh clia né déu c6 ban sé max la n thi mbi
két hop nay sé dwoc chuyén thanh mét lvgc dé quan hé K gdm céac thudc tinh
ctia mbi két hop K, cong thém céac thudc tinh khoa cuia hai lwgc dd quan hé A,
B twong rng v&i hai thuwc thé tham gia vao méi két hop. Khoa cla lwgc dd
quan hé K’ gébm ca hai khoa ctia hai lwg'c dé quan hé A va B.

Chang han méi két hop Phancong gitra ba loai thuwc thé Giangvien,
Monhoc va Lop dwoc chuyén thanh lwoc db quan hé Phancong va cé tap khoa
la {IMAGV,MAMH,MALOP} nhv sau:

Phancong(MAGV,MAMH,MALOP)

Quy tac 3:

Mébi két hop ma mét nhanh c6 ban sé 1a n (nhanh B) va nhanh con lai co
ban sb max Ia 1 (nhanh A) thi loai bd mbi két hop nay khéi mé hinh thuc thé
két hop va thém cac thudc tinh khoa cua lwoc dd twong rng véi loai thuc thé
& nhanh B vao lvoc dé twong &ng véi loai thwe thé & nhanh A (khoa cia B sé
thanh khoa ngoai ciia A). Néu mdi két hop cé cac thudc tinh thi nhirng thudc
tinh nay ciing dwoc thém vao lwgc dd quan hé twong &ng véi loai thuc thé &
nhanh A.
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Chéng han méi két hop thudc gitra hai loai thwc thé Sinhvien va Lop nén lwoc
dd quan hé Sinhvien dwoc stra thanh nhw sau:

Sinhvien(MASV,HOTENSV,NU,NGAYSINH, TINH,MALOP)

Quy tac 4:

Néu mébi két hop ma ca hai nhanh déu c6 ban s max 1a 1 thi 4p dung
quy tac 3 cho mét trong hai nhanh tuy chon.
Vidu 2.1:

Sau day 1a mé hinh di¥ liéu quan hé dwoc chuyén tir md hinh thyc thé
két hop & vidu 1.2.

Sinhvien(MASV, HOTENSV, NU, NGAYSINH, NOISINH,TINH, MALOP)

Lop(MALOP, TENLOP,MAKHOA)

Khoa(MAKHOA, TENKHOA)

Monhoc(MAMH, TENMH,DONVIHT)

Giangvien(MAGV,HOTENGV,HOCVI,CHUYENNGANH,MAKHOA)

Ketqua(MASV, MAMH, LANTHI,DIEMTHI)

Phancong(MALOP,MAMH,MAGV)
2.3. NGON NG PAI SO QUAN HE

2.3.1. Phép Hop 2 quan hé(Union)

Ta néi hai quan hé ry va r, 1a twong thich néu ching dwoc dinh nghia
trén cung mot lwoc d6 quan hé.

Cho hai quan hé twong thich rq va ro,  Hop cla hai quan hé rq va rp ky
hiéu 1a ry + ry 1& mot quan hé trén lwgc dé quan hé Q gdm cac phan to thudc ry
hoac thudc ry, tlre la:

r+r; ={t/ter;hodc t e ry}

Vi du 2.2
r ]
A B C D A B C D
al b1 cl d1 x1 y1 z1 v1
a2 b2 c2 d2 a2 b2 c2 d2
a3 b3 c3 d3 x3 y3 z3 v3
a4 b4 c4 d4
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Khi d6 ndi dung cia quan hé ri+ ryla:

A B C D
al b1 c1 d1
a2 b2 c2 d2
a3 b3 c3 d3
a4 b4 c4 d4
x1 y1 z1 v1
x3 y3 z3 v3

Do th ty trwwdc/sau cla cac bd trong cac quan hé la khéng quan trong
nén ta co:

Vryrethirg+rn =+ n

Vrthir+r=r

M6t cach tébng quat cé thé 1Ay hop cla n quan hé twong thich: cho n
quan hé twong thich rq,ro,...,r,

Hop cla n quan hé rq,ro,...,ry 1a mét quan hé rq + rp+ ...+ 1, gf‘)m cac
phan t& thudc ry hodc thudce r, ... hodc thude r,

2.3.2. Phép Giao 2 quan hé (Intersection)

Cho lwoc d6 quan hé Q(A1Az..,A, ). ry va rz la hai quan hé twong thich
trén Q.

Giao clia hai quan hé rq va ry ky hiéu la rq * ry 1a mét quan hé trén Q gébm
cac phan t& vira thude ry vira thude ro.

Vay: r * np={t/terivatery}

Chéng han vé&i vi du 2.2 & trén thi rq * 1y 1a:

A B C D
a2 b2 c2 d2

2.3.3.Phép Trir 2 quan hé (Minus)

Cho hai quan hé twong thich ry va rp c6 tép thudc tinh Q(A1A2..,An ).
Hiéu cta ry cho ry ky hiéu la rq — r2 1 mét quan hé trén Q gdbm cac phan ti chi
thuéc ry ma khéng thudc rp, nghialars - p={ter1vat ¢ r2}

Chéng han v&i vidu 2.2. thirq-r; la:
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A B C D
al b1 cl d1
a3 b3 c3 d3
a4 b4 c4 d4

2.3.4.Tich Decac cua 2 quan hé Cartesian Product)

Cho hai lwgc @6 quan hé
Q1(A1A2..,An)
Q2(B1B>...,Bm)

Gia st ry , rz la hai quan hé trén Q4,Q; twong ng. Tich Descartes

(decac) cta rq va ry ky hiéu 1a ry x r 1a quan hé trén lwoc d6 quan hé co tap

thubc tinh Q= Q1 U Qou.

Vay quan hé rq x rz 1a quan hé trén lwoc db:
Q= Q1 Y Qz = { A1,A2,..,An,B1‘Bz‘..,Bm} VoI

MXr= {(t1,t2) . t1 en, t2 S r2}

Vidu 2.3.chorivarla

I

Thi két qua ry x r, nhw sau:

A B C E
6 5 4 1
6 5 4 4
6 5 4 7
7 5 5 1
75 5 T

2.3.5.phép chia 2 quan hé:

cho 2 lwoc d6 quan hé
Q1(A1A2..,An)

r
E F H
15 9
4 | 6 | 8
7 5 3

Ny oy b
w0 O W 0w oo
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Q2(B1,B>,..,Bm)

r la quan hé xac dinh trén Qq; s la quan hé xac dinh trén Q, (n>m va s
khac réng), cé m thudc tinh chung (gibng nhau vé méat nglr nghia, hodc cac
thudc tinh cé thé so sanh dworc) gitra r va s. phép chia 2 quan hé r va s ky hiéu
r+s,lamét quan hé g cdé n - m thudc tinh dwoc dinh nghia nhw sau:

q= r+S={t/V uUues, (t,U) € r}

Vidu 2.4:
r
A B Cc D
a b C d
a b e f
b c e f
c d c d
C d e f
a b d e
s r<s
Cc D A B
C d a b
e f C d

2.3.6.Phép Chiéu (projection)

Cho lwgc d6 quan hé QA1 Az..,An), rlaquan hétren Qva X c Q.

Phép chiéu cuta r I&n tap thudc tinh X, ky hiéu 1a r[X] (hodc r.X) sé tao
thanh lwgc d6 quan hé r, trong d6 tap thudc tinh cta r’ chinh la X va quan hé r
dwoc trich tlr r bang céach chi lay cac thudc tinh cé trong X.

Phép chiéu chinh la phép rut trich di liéu theo cot. Chang han véir, &

vi du 2.2 thi khi d6 ta c6 quan hé con cua ry chiéu 1én X={A,C} la:

r1[X]
A C
al c1
a2 c2
a3 c3
a4 c4
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2.3.7.Phép Chon (Selection)

Cho lwoc d6 quan hé Q(A1Az..,A,), r la moét quan hé trén lwgc dd quan
hé Q. X |a mét tap con ctia Q" va E 1a mot ménh dé logic dwoc phat biéu trén
tap X. Phan tlr t e r thod man diéu kién E ky hiéu la t(E). Phép chon tir quan hé
r theo diéu kién E (ky hiéu la r : E )sé tao thanh mét quan hé méi ky hiéu la
r(E), trong d6 r(E) = {t: t € r va t(E)}

Phép chon chinh Ia phép ruat trich di liéu theo dong. Chang han v&ir, &
vi du 2.3 va diéu kién E la: “F >= 6” thi két qua ry(E) hay r2: “F >= 6” ¢6 noi
dung la

E F H
4 6 8

2.3.8. Phép 0 - Két

Cho hai lwgc d6 quan hé Q4 va Q, nhw sau

Qi(A1A2..,An)

Q2(B1B>...,Bm)

rva s lan lwot 1a hai quan hé trén Q va Q.

A va B; 1an lwot 1a thudc tinh clia Q1 , Qz sao cho MGT(A))= MGT(B,). 0
la mét trong cac phép so sanh (=, <, >, <, >, #) trén MGT(A)).

A O Bj

Phép 0 két gitra r va s theo diéu kién A; 0 B; ky hiéu la r |><| s la mét
quan hé trén lwoc d6 quan hé cé tap thudc tinh 18 Q; U Q.. gdbm nhirng bd
thudc tich Descartes cuar va s sao Ai 6 Bj.

A0 Bj
r><| s={t2/3t; ery, Ity € rpsa0 cho t12Q1" =ty . t12Q" =tz t12A; 0

t12.Bj}
Vidu 2.5 Cho hai quan hé rq va r; nhu sau:

r M

FNGE S [ o N o=
N || |
AN ik A
SN P oS
WO\ | |
W oo [\ (T
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A 1a thudc tinh B, B;j la thudc tinh F va 6 la phép so sanh “>=". Ta dwoc

két qua 1a quan hé sau:

A

(S N, LV, LV, - 5|

<9 oo
NIV NIV RV

2.3.9.Phép Két Tw Nhién (natural join)

Néu 6 dwoc st dung trong phép két trén la phép so sanh bang (=) thi goi
la phép két bang. Hon nira néu A, = B; thi phép két bang nay dwoc goi la phép
két t nhién. Phép két tw nhién 1a phép két thworng dung nhét trong thue té.

Ngén ngi v&i cac phép toan trén goi 1a ngdn ng dai sé quan hé.

Sau day la mét vi du vé ngén ngir dai sé quan hé.

Vidu 2.6

Cho lwgc d6 CSDL dung dé quan ly diém sinh vién dwoc mé ta nhw & vi
du 2.1. Hay thwc hién cac yéu cau sau bang ngén ngir dai sé quan hé:

1.Lap danh sach cac sinh vién cé ma Iép la CDTH2A, danh sach can

MASV,HOTENSV

2.L.ap danh sach sinh vién nir va cé ma khoa la “CNTT”, danh sach can

MASV, HOTENSV.

3.L4ap bang diém thi I4n 1 cuta tAt ca cac mon cho sinh vién I&p CDTH2A,

danh sach can MASV, HOTENSV, TENMH, DIEMTHI.

4.Lap phiéu diém thi lAn 1 cac mén cho sinh vién cé

MASV="00CDTH189". danh sach can MAMH,TENMH, DONVIHT,

DIEMTHI.

Giai:

1. Sinhvien: MALOP="CDTH2A” [MASV,HOTENSV]

MALOP
2. (Sinhvien|><| Lop: NU and MAKHOA="CNTT")
[MASV,HOTENSV]
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MASV MAMH
3. (((Sinhvien |><| Ketqua ) |><| Monhoc): MALOP = “CDTH2A” and
LANTHI=1) [MASV,HOTENSV,TENMH, DIEMTHI]
MAMH
4, (Ketqua |><| Monhoc : MASV=‘00CDTH189" and LANTHI=1)
[MAMH,TENMH,DONVIHT,DIEMTHI]
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BAI TAP
2.1. Hay l1ap mé hinh di¥ liéu quan hé cho cac bai toan quan ly 1.1, 1.2, 1.3,1.4, 1.5. Hay xac
dinh khoa cho tirng lwoc d6 cho méi bai toan trén.
2.2.  Choluwgc dd co s& di liéu
Sinhvien(MASV, HOTENSV, NU, NGAYSINH, NOISINH,TINH,MALOP)
Lop(MALOP,TENLOP, MAKHOA)
Khoa(MAKHOA, TENKHOA)
Monhoc(MAMH, TENMH,DONVIHT)
Giangvien(MAGV,HOTENGV,HOCVI,CHUYENNGANH,MAKHOA)
Ketqua(MASV, MAMH, LANTHI, DIEMTHI)
Phancong(MALOP,MAMH,MAGV)
Thuc hién cac yéu cau sau bang ngén ng dai s6 quan hé:
a.Lap danh sach cac sinh vién ctia Iép c6 MALOP 1a CDTH2A, danh sach can cac thong tin:
MASV, HOTENSV, NGAYSINH, TINH.
b.Lap danh sach nhirng sinh vién c6 hd khau thuéng tra & tinh “LONG AN”, danh séch can cac
théng tin: MASV, HOTENSV, NGAYSINH, TENLOP
c.Lap danh sach cac gidng vién cé cap hoc vi la THAC SY cla khoa cé MAKHOA la “CNTT’,
danh sach can: MAGV,HOTENGYV, CHUYENNGANH.
d.Lap bang diém thi 1&n 1 mén hoc “869” cho tat ca sinh vién thudc hai 16p c6 MALOP la
“CDTH2A” va “CDTH2B”, danh sach can: MASV,HOTENSV,DIEMTHI.
e.Lap danh sach cac gidng vién da day I6p CDTH2A, danh sach can cac théng tin: MAGV,
HOTENGV,TENKHOA,HOCVI, TENMH.
f.Lap danh sach cac mén ma Iép CDTH2A da hoc, danh sach can cac théng tin:
MAMH,TENMH,DONVIHT,HOTENGV.
g.Lap danh sach nhirng gidng vién da day sinh vién c6 MASV |a “00CDTH189, danh sach can
MAGV,HOTENGV,HOCVI,CHUYENNGANH,TENKHOA, TENMH
h.Lap danh sach cac sinh vién c6 ma khoa “CNTT” ¢c6 diém thi 1an 1 moén hoc “869” Ién hon

hodc béng 8, danh sach can MASV, HOTENSV, DIEMTHI, TENLOP.
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chuwong 3

NGON NG’ TRUY VAN DY LIEU
(Structured Query Language)

3.1. Mé bau

M6i hé quan tri CSDL déu phai c6 ngdbn ng giao tiép gitra nguwdi st
dung vé&i co s& dir liéu. Ngon ngir giao tiép CSDL gbém céac loai sau:

Ngbén ngr mé ta dir liéu (Data Definition Language —DDL): Cho phép
khai bao cdu tric cac bang ctiia CSDL, khai bao cac mdi lien hé cha dir liéu
(relationship) va cac quy tac ap dat 1én cac dir liéu do.

Ngbn nglr thao tac dir liéu (Data Manipullation Language- DML) cho
phép ngudi st dung co thé thém (insert), xoa (delete), stra (update) dir liéu
trong CSDL.

Ngbn ngi truy véan di liéu (hay ngdn ngir hdi dap cé ciu truc(Structured
Query Language-SQL)): Cho phép ngudi st dung khai thac CSDL dé truy van
céac théng tin can thiét trong CSDL.

Ngén nglr quan ly di liéu (Data Control Language- DCL): Cho phép
nhirng nguwdi quan tri hé théng thay déi ciu tric ctia cac bang di liéu, khai bao
bdo mat théng tin va cap quyén khai thac CSDL cho nguwdi st dung.

Nhirng ndm 1975-1976, IBM lan dau tién dwa ra hé quan tri CSDL kiéu
quan hé mang tén SYSTEM-R v&i ngén ngl giao tiép CSDL la SEQUEL
(Structured English Query Language). Nam 1976 ngdn nglr SEQUEL dwoc cai
tién thanh SEQUEL-2, khoang nam 1978-1979 SEQUEL-2 duwoc cai tién va dbi
tén thanh ngdn nglr truy van cd céu tric (Structured Query Language). Cubi
nam 1979 hé quan tri CSDL dwoc cai tién thanh SYSTEM-R*. Nam 1986 vién
tiéu chuan qudc gia My (American National Standards Institute —~ANSI) da céng
nhan va chudn hoa ngén nglr SQL va sau doé td chirc tiéu chuin thé gisi
(International Standards Organization -ISO) cling da cong nhan ngbén nglr nay.

D6 la chudn SQL-86. t&i nay SQL da qua 3 Ian chudn hoa (1989,1992,1996) dé
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mé& réng cac phép toan va tang cwong kha nang bao mat va tinh toan ven dir
liéu.

Trong chwong nay chung ta chi nghién cteu vé ngdn ngir SQL.

Ngén ng truy van SQL c6 tap 1énh kha phong phu dé thao tac trén co
s& dir lieu. Chang han I&énh create dé tao cac bang quan hé, I&nh update dé
cap nhat di liéu, Iénh delete d& xoa di¥ liéu, 1énh insert dé thém di liéu, ...
Trong chwong nay, chung téi chi trinh bay vé&i ban doc cau Iénh quan trong
nhat ciia SQL dé 1a cau lénh hdi - tim kiém di¥ lieu SELECT. Két qua cla Iénh
select |a mot quan hé, quan hé két qua nay co thé két xuat ra man hinh, may in,
hodc 14 trén cac thiét bj lwu trir thong tin khac. D& don gian trong céach trinh
bay, ta xem quan hé& dé thuc hién cau truy van la quan hé ngudn va quan hé
két qua cla truy van 1a quan hé dich.

M®bi cau l1énh SQL cé thé dworc viét trén nhiéu dong va két thic 1énh bdi
d4u chdm phay (;), tuy nhién tir khoa, t&n ham, tén thudc tinh, tén bang, tén dbi
twong thi khdng duwoc phép viét tach xubng hang. Trong van dung thuc té, tir
khod, tén thudc tinh, tén bang, tén dbi twong duwoc viét in hoa hay chir thuwdng
la nhw nhau.

Cu phap téng quat cia cau Iénh select nhw sau:

select distinct /*/danh sach thudc tinh/ <biéu thic>, ...
from <danh sach cac quan hé>
where <biéu thirc diéu kién>

group by <danh sach thudc tinh>

having <diéu kién nhém>
order by <danh sach cac thudc tinh [desc]>
Trong dé:

<biéu thirc> (expression) 1a sw két hop mét cach hop 1@ gitra cac thude
tinh, cac toan tlr va cac ham. Sau day sé la cac toan t&¢r va ham théng dung
nh4t. (can chu y rang cach s dung cac toan tlr va cac ham nay con tuy thudc
vao cau lénh SELECT cua ngdn ngir dwoc str dung).

Céc toan ti sb hoc:
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A (luy thtra),*(nhan),/ (chia), mod (phan dw), +(coéng), - (trr)
Cac toan t luan ly:

not(pha dinh), and(phép héi), or (phép tuyén)

Cac toan tw tap hop:

In (danh sach cac gia tri), LIKE, NOT LIKE, union(phép hgp), intersect

(phép giao), minus(phép trwr)

chira.

chira.

Céc toan tur so sanh :
=, <> > < >= <=
cac ham xt ly ngay thang
date()
Tra vé ngay thang nam ctia hé théng
time()
Tra vé gid phut gidy clta hé théng
day(biéu thirc ngay)
Tra vé mot tri s6 tr 1 dén 31 clia biéu thirc ngay
month(biéu thirc ngay)
Tré vé mot sb tir 1 dén 12 - la thang cla biéu thirc ngay
year(biéu thirc ngay)
Tra vé ndm cua biéu thirc ngay
len(biéu thirc chubi)
Tra vé chiéu dai cta chudi
Céac ham tinh toan theo nhom
sum <thudc tinh>tinh tbng gia tri ctia cac bd theo thudc tinh d4 chi ra.

max<thudc tinh>:cho biét gia tri I&n nhat cla cac bd theo thudc tinh da

min<thudc tinh>:cho biét gia tri nhé nhéat ctia cac bd theo thudc tinh da

avg<thudc tinh>:Cho biét gia trj trung binh cla cac b theo thudc tinh da

Bién soan : Phan Tan Quéc



Giao Trinh Co S& Dir Liéu Trang 31

count */ thudc tinh/ distinct <thubc tinh>

count *: dém tat ca cac bd

count<thudc tinh>:chi dém nhitng bé ma gia tri ctia thudc tinh 1a khac
NULL

count distinct <thudc tinh>

Chi d@&m nhirng bd ma gia tri ctia thudc tinh 1& khac NULL. hon
nira, nhirng bd ma gia trj trung nhau trén thudc tinh chi dwoc dém 1a mot

(dai dién cho ca nhém).

Sau day ta sé lan lwot tim hiéu ky hon cac ménh dé cla cau lénh
SELECT

D& minh hoa cho cac vi du trong chwong nay, ching ta sé dung lai luvoc
dd co sé dir liéu da dwoc dé cap trong chuwong 2.

Sinhvien(MASV, HOTENSYV, NU, NGAYSINH, NOISINH, TINH, MALOP)

Lop(MALOP, TENLOP,MAKHOA)

Khoa(MAKHOA, TENKHOA)

Monhoc(MAMH,TENMH,DONVIHT)

Giangvien(MAGV,HOTENGV,HOCVI,CHUYENNGANH,MAKHOA)

Ketqua(MASV, MAMH, LANTHI,DIEMTHI)

Phancong(MALOP,MAMH,MAGV)
3.2.TIM THONG TIN TU’ CAC COT CUA BANG - MENH PE SELECT

select distinct /*/danh sach thudc tinh/ <biéu thirc>, ...

from <danh sach cac quan hé>

-Nhirng thudc tinh dwoc liét ké trong ménh dé select sé Ia cac thudc tinh
c6 trong quan hé dich.

-Ky hiéu * theo sau tir khdéa select dung dé chi tat ca cac thudc tinh cla
quan hé ngudn sé la thudc tinh ctiia quan hé dich. Danh sach cac thudc tinh
cach nhau béi ddu phay va th tw nay ciing la thi tw clia cac thude tinh trong
quan hé dich.

-Ménh dé from:
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Nhirng quan hé lién quan dén cau truy van dwoc liét ké sau ménh dé
from, cac quan hé nay cach nhau b&i dau phay, thir tw cia cac quan hé duoc
chira & day la khéng quan trong.

Can chu y rang khi ménh dé From chi ra t& hai quan hé tr& 1én, néu cé
mot thudc tinh & ménh dé select 1a thudc tinh cla nhiéu hon mét quan hé thi
can phai chi rd thudc tinh d6 thudc vé quan hé nao theo cu phap
ténquanhé.ténthudctinh (sinh vién thwérng mac 16i nay khi thwe hanh véi cau
|énh truy van SQL)

(Do sinh vién khi hoc mén nay chwa hoc SQL server, nén néu khi thuc
hanh bai tap chwong nay véi Access thi cudi méi dong khéng c6 didu cham
phady — trir dong cubi cung, ky tw dai dién cho mét nhém ky tw 1a dau sao(*) ,
con néu thwe hanh véi Visual Foxpro thi cubi méi dong cé ddu chdm phay — trir
dong cudi cung)

Vi du 3.1:

Lap danh séach sinh vién gdm MASV, HOTENSV, NU, NGAYSINH, TINH,
MALOP

select MASV, HOTENSV, NU, NGAYSINH, TINH, MALOP

from sinhvien;

Khi can 14y thdng tin vé tat ca cac cot clia bang, ching ta c6 thé st dung
d4u sao (*) thay cho viéc liét ké cac tén cot ctia bang. Néu ap dung céach viét
nay thi cau Iénh trén twong dwong véi cau l1énh sau:

SELECT *

FROM Sinhvien;

(tAt nhién ci phap nay chi dwoc s dung khi cau truy van chi lién quan
dén mot quan hé)

Vi du 3.2:

Lap danh sach bao gdm céac thdng tin vé giang vién nhw ma sb giang
vién, ho va tén giang vién, hoc vi, chuyén nganh.

SELECT MAGV,HOTENGV,HOCVI, CHUYENNGANH

FROM giangvien;
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Cau lénh tim kiém théng tin tr cac cot cia bang & trén 1a cai dat cla phép
chiéu trén bén thudc tinh MAGV,HOTENGV,HOCVI,CHUYENNGANH cta quan
hé Giangvien.

Néu ching ta mudn dat tén khac cho tén clia cac cot ciia bang (con goi
la bi danh- ALIAS), viéc nay dwoc thwe hién bang cach thém tir khéa AS va
theo sau 1a mot tén mai. Néu tén cé chiva cac ky tw déc biét va/hoac khoang
trdng thi viét tén doé trong cap dau ngodc vuéng ([]).

Chéng han vi du 3.2 c6 thé viét lai la:

SELECT MAGV AS [MA SO GIANG VIEN] ,HOTENGV AS [HO VA

TEN] HOCVI [TRINHBO] CHUYENNGANH AS [ CHUYEN NGANH]

FROM Giangvien;

Cau lénh SELECT khong chi thwe hién viéc trich thong tin tlr cac cét don
|& ciia bang ma con cé thé thwc hién cac tinh toan theo céng thirc hay biéu
thirc bt ky dwa trén gia tri clia cac cot trén tirng ban ghi ctia bang.

Tw khéa DISTINCT nham loai bd bt cac bd trung nhau trong bang két
qua cla lénh truy van (chi gilr lai mot bd dai dién cho cac bd gidbng nhau)

Vidu 3.3:

Hay cho biét cac gidng vién cla trwdng thudc nhirng chuyén nganh nao?

SELECT DISTINCT CHUYENNGANH

FROM Giangvien;

két qua cla cau lénh nay la tt ca nhirng chuyén nganh ma cac giang
trong trwdng co thé ddm nhan(tat nhién méi chuyén nganh chi xuét hién moét lan
trong két qua truy van duoc).
3.3.CHON CAC DONG CUA BANG — MENH BE WHERE

SELECT DISTINCT /*/danh sach thudc tinh/ <biéu thirc>,...

FROM <danh sach cac quan hé>

WHERE <biéu thtrc diéu kién>

Trong d6 <biéu thirc diéu kién> c6 gia tri 14 hodc dung (true) hodc sai

(false). Pay la s cai dat cla phép chon trong ngén ngir dai sb quan hé.
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Néu diéu kién nay chi lién quan dén mét quan hé thi goi 1a diéu kién
chon, néu diéu kién lién quan dén tir hai quan hé tr& 1&n thi goi la diéu kién két.
Cac diéu kién chon va diéu kién két co thé phdi hop véi nhau béi cac toan to
logic (and,or,not) dé tao nén nhirng biéu thirc logic phirc tap hon. Can chu y
rang tht tw cla cac diéu kién & day la quan trong: Néu cé thé thi nén thuc hién
diéu kién chon trwdc khi thwe hién diéu kién két (day 1a van dé téi wu hoa cau
truy van, chung t6i khéng di sau vé van dé nay[3]).

Sau day 1a mét sé vi du cho phép chon.

Vidu 3.4:

Lap danh sach nhirng mén hoc cé sé don vi hoc trinh >=4. Danh séach

can MAMH, TENMH,DONVIHT.

SELECT MAMH, TENMH,DONVIHT

FROM monhoc

WHERE DONVIHT >=4;

Vi du 3.5:

Lap danh sach cac sinh vién c6 ma Iép la CDTH2A, CDTH2B, CDTH2C.
SELECT *

FROM sinhvien

WHERE malop="CDTH2A” or malop =""CDTH2B” or malop = ""CDTH2C”;

Ciing c6 thé viét cach khac nhw sau:

SELECT *

FROM sinhvien

WHERE malop in (‘CDTH2A”,"CDTH2B”,"CDTH2C");

Vi du 3.6:

Lap danh sach nhirng sinh vién cta I&p CDTH2A c6 diém thi [an 1 mén
CSDL 12 6,8

Selete masv,diemthi

From ketqua

Where diemthi>=6 and diemthi<=8 and mamh="csd|” and lanthi=1;

Hodc co thé viét cach khac
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SELECT masv,diemthi

FROM ketqua

WHERE diemthi between 6 and 8 and mamh="csdl”

Toan t&r so sanh twong dbi : like

Mau so sanh trong phép toan like 1a mét gia tri kiéu text, dé 1a mot day ky
tw b4t ky, trong d6 cé hai ky tw cé y nghia d&c biét sau day:

? dai dién cho mét ky tw bt ky tai vi tri cé ddu chdm hai

% dai dién cho mét nhém ky tw bat ky tai vi tri d6

Vidu 3.7:

Lap danh sach cac sinh vién ¢6 ho la Nguyén dang theo hoc tai I&p co
ma I&p la CDTH2A

SELECT *

FROM sinhvien

WHERE malop="CDTH2A” and HOTENSYV like “Nguyén%”;
3.4.SAP XEP CAC DONG CUA BANG - MENH DE ORDER BY

Quan hé dich cé thé duwoc sdp xép tang/gidm theo mét (hodc nhiéu)
thudc tinh ndo dé bang cach sir dung ménh dé ORDER BY <danh séach thudc
tinh> (d6 wu tién gidm dan tw trai sang phai), tr khéa DESC (DESCending)
dwoc dung néu mudn sap xép gidm dan, néu khéng cé DESC, méc dinh CSDL
s& duoc sap xép tang dan ASC (ASCending) theo cac thudc tinh da chi ra.

Nghia la danh sach cac I&p dwoc sap xép theo cdt ma khoa, néu
co6t ma khoa triing nhau thi sép xép theo cot sb hoc vién

Sau day la van dé truy van théng tin tir nhiéu bang dir liéu

Vi du 3.8:

Lap danh sach cac I&p cé ma khoa [a “CNTT” danh sach can céac théng

tin MALOP, TENLOP, TENKHOA

SELECT MALOP,TENLOP,TENKHOA

FROM lop,khoa

WHERE makhoa=“CNTT” and

lop.makhoa=khoa.makhoa;
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Vidu 3.9:

Lap danh sach cac sinh vién I&p CDTH2A c¢6 diém thi mén hoc c6 ma
mon hoc 1a “869” 1&n hon hay bang 8.0

SELECT Sinhvien.MASV,HOTENSV,NU,NGAYSINH,DIEMTHI

FROM Sinhvien,ketqua

WHERE malop="CDTH2A” and

MAMH="869" and
Sinhvien.MASV=Ketqua.MASV and
DIEMTHI>=8.0;

Can chu y rang do thuéc tinh MASV xuét hién & ca hai quan hé
Sinhvien va ketqua, nén khi liét k& né & ménh d& SELECT can chi r ra né
thudc quan hé nao ? Tuy nhién sinh vién cling can cha y rang: néu ta khong ghi
Sinhvien.MASV ma ghi la ketqua.MASV thi két qua van dung.

3.5. CAU LENH TRUY VAN LONG NHAU

La nhirng cau lénh ma trong thanh phdn WHERE c6 chiva thém
mot cau Iénh Select khac nira. Cau Iénh nay thwdng gap khi di¥ liéu can
thiét phai duyét qua nhiéu 1an. Day 1a mét trong nhirng van dé khé khan
nhét khi truy van di liéu

Vi du 3.10:

Lap danh sach nhirng sinh vién I&p CDTH2A c6 diém thi 1an 1 mén hoc
CSDL cao nhét.

Vi cau lénh naynéu dung cac ngdn ngir 1ap trinh khéng c6 ngén ngi
hdi cu truc thi that 1a dai dong (d4u tién phai tim cho ra s6 diém I&n nhét thoa
man diéu kién trén, sau d6 phai duyét di liéu thém mot 1an niva d& chon ra
nhirng bd thoa dé bai)

SELECT sinhvien.MASV,HOTENSV,NU,NGAYSINH,DIEMTHI

FROM sinhvien,ketqua
WHERE MAMH='CSDL' AND
Lanthi=1

sinhvien.MASV=Ketqua.MASV AND
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DIEMTHI>=ALL(SELECT DIEMTHI
FROM ketqua,sinhvien
WHERE MAMH='CSDL' AND Lanthi=1 and
sinhvien.MASV=Ketqua.MASV);
Tiép theo sau day ching t6i sé gidi thiéu véi ban doc thém moét vi du vé
cau Iénh truy van 16ng nhau:
Vi du 3.11:
Lap danh sach nhirng giang vién cung khoa vé&i giang viéen NGUYEN
VAN THANH ?
Giai:
select *
from giangvien
where makhoa in
(select makhoa
from giangvien
where Hotengv="NGUYEN VAN THANH");
két qua cta cau hdi con dwoc st dung trong phép so sanh véi mét gia
tri khac trong biéu thirc diéu kién cta cau héi bao né. Cac phép so sanh co
dang
<phep so sanh>[<lwvgng twr>](select - cau hdi con)
trong d6 phép so sanh co thé 1a phép so sanh s hoc hodc phép so sanh
trén tap hop (chang tdi da dé cap & phan 3.1)
<lwong tr > c6 thé Ia ALL,ANY (hodc SOME). Phép so sanh bang
ANYco thé dwoc thay twong dwong bang phép toan IN, phép so sanh <>ALL
cé thé thay twong dwong bang phép toan NOT IN.
3.6.GOM NHOM DU LIEU- MENH PE GROUP BY
Khi can tinh toan trén cac bd theo mot nhdom nao do6 - theo mot thudc
tinh nao do, thi ta dung ménh d& GROUP BY, chang han can tinh diém trung

binh chung t4t c& cac mén hoc cho tat cd cac sinh vién, hay la can tinh sb
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lwong sinh vién cho mébi I&p, mbi khoa, dém sb lwong sinh vién nir cta méi
khoa, dém sé lwong sinh vién ctia méi tinh, ...

Ménh d& GROUP BY <thudc tinh> ding dé& phan nhém di liéu. nhirng
b6 clia bang co6 cung gia tri trén cac thudc tinh nay sé tao thanh mét nhém.

Vi du 3.12:

Lap bang diém trung binh 1an 1 cac mén hoc cla céc sinh vién cla I6p
cé ma lép 1a CDTH2A. Danh sach can: MASV, HOTENSV,DIEMTB( (trong do
DIEMTB la thuéc tinh ty dat).

SELECT KETQUA.MASV, HOTENSV,AVG(DIEMTHI) AS DIEMTB

FROM SINHVIEN,KETQUA

WHERE MALOP="CDTH2A” AND LANTHI=1 AND

SINHVIEN.MASV=KETQUA.MASV

GROUP BY KETQUA.MASV, HOTENSV

Ménh dé HAVING <diéu kién trén nhém>

Néu can kiém tra diéu kién ctia modt nhém thi dung ménh dé Having |,
chang han nhw cho biét nhirng sinh vién ndo cé diém trung binh cac moén > 8,
nhirng khoa nao cé nhiéu hon 100 sinh vién ni, ...

Lwu y nhirng thudc tinh c6 tham gia vao ménh d& GROUP BY dé phan
nhém phai duoc liét ké trong danh sach thudc tinh theo sau tr khéa SELECT.

Ménh d& HAVING <diéu kién trén nhém> duwoc st dung nhw la phép
chon phéi hop v&i viéc phan nhém di liéu.

Vi du 3.13:

Giébng nhw & vi du 3.11 nhuwng c6 thém diéu kién 1a diém trung binh cac
mon da thi Ién hon hoadc bang 8.0.

SELECT KETQUA.MASV, HOTENSV,AVG(DIEMTHI) AS DIEMTB

FROM SINHVIEN,KETQUA,LOP

WHERE MALOP="CDTH2A” AND LANTHI=1 AND

SINHVIEN.MASV=KETQUA.MASV

GROUP BY KETQUA.MASV, HOTENSV

HAVING AVG(DIEMTHI)>=8.0;
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Trong mét 1énh truy van tdng hop, ngoai trir thanh phan SELECT bat
budc phai dat 1én du, thr tw ctia cac thanh phan khac 1a tay y. Thir ty dich mét
lénh truy van téng hop la nhw sau:

FROM -> WHERE - GROUP BY > HAVING - SELECT-> ORDER BY

Suy cho cung, cac chwong trinh quan ly ciing 1a viéc két xuat cac bao
cdo tir cac quan hé, ma SQL cho phép tao ra nhirng quan hé nay mét cach tién
loi. Vi thé hiéu va van dung tét 1énh truy van di liéu la mét viéc lam cuce ky hiéu

qua!
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BAI TAP
3.1 Dwa vao lugc dé CSDL
Congtrinh(MACT, TENCT,DIADIEM,NGAYCAPGP ,NGAYKC,NGAYHT)
Nhanvien(MANV,HOTEN,NGAYSINH,PHAI,BIACHI,MAPB)
Phongban(MAPB,TENPB)
Phancong(MACT,MANV,SLNGAYCONG)
Hay thwe hién cac cau héi sau bang SQL
a.Danh sach nhirng nhan vién c6 tham gia vao cong trinh cé ma cong trinh(MACT) la
X.Yéu cau cac théng tin: MANV,HOTEN, SLNGAYCONG, trong d6 MANV dwoc sap tdng dan
b.Dém sb lwong ngay céng clia mdi cong trinh. Yéu cau cac théng tin: MACT, TENCT,
TONGNGAYCONG (TONGNGAYCONG la thudc tinh tw dat)
c.Danh sach nhirng nhan vién c6 sinh nhat trong thang 08. yéu cau cac théng tin:
MANV, TENNV, NGAYSINH, DIACHI, TENPB, sap xép quan hé két qua theo th tw tudi gidm
dan.
d.Dém sbé lwong nhan vién ctia mbi phong ban. Yéu cau cac théng tin: MAPB, TENPB,
SOLUONG. (SOLUONG la thudc tinh ty dat.)
3.2.  Dwa vao lvoc dd co sé div liéu
Giaovien(MAGV,HOTEN, MAKHOA)
Monhoc(MAMH, TENMH)
Phonghoc(PHONG,CHUCNANG)
Khoa(MAKHOA, TENKHOA)
Lop(MALOP, TENLOP, MAKHOA)
Lichday(MAGV,MAMH,PHONG,MALOP,NGAYDAY,TUTIET,DENTIET, BAIDAY,
LYTHUYET, GHICHU)
Hay thwe hién cac cau héi sau bang SQL
a.Xem lich bo gidng tuan tlr ngay 08/09/2003 dén ngay 14/09/2003 cla gido vién co
MAGV (ma gido vién) la TH3A040. Yéu cau: MAGV,HOTEN, TENLOP,TENMH,PHONG,
NGAYDAY, TUTIET, BENTIET, BAIDAY, GHICHU)
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b.Xem lich bao gidng ngay 08/09/2003 clia cac gido vién cé ma khoa la CNTT. Yéu
cdu:MAGV,HOTEN,TENLOP,TENMH,PHONG, NGAYDAY, TUTIET, DENTIET,BAIDAY,
GHICHU)

c.Cho biét sb lwong gido vien (SOLUONGGV) ciia mbi khoa, két qua can sap xép téng
dan theo cot tén khoa. yéu cdu: TENKHOA ,SOLUONGGV (SOLUONGGYV la thudc tinh tw dat)
3.3.Hang nam, Truwong X td chire ky thi gidi nghé cho cac hoc sinh- sinh vién cua trwong, méi
thi sinh sé& thi hai mén (chdng han céc thi sinh thi gidi nghé cdng nghé thong tin thi hai mén la
Visual Basic va Co S& D Liéu).

Gia st lwgc dd co s& dir liéu clia bai toan quan ly cac ky thi trén duwoc cho nhw sau:

THISINH(MASV,HOTEN, NGAYSINH, MALOP)

LOP(MALOP, TENLOP,MAKHOA)

KHOA(MAKHOA, TENKHOA,DIENTHOAI)

MONTHI(MAMT, TENMONTHI)

KETQUA(MASV,MAMT ,DIEMTHI)
(Phan giai thich cac thudc tinh: HOTEN (ho tén thi sinh), NGAYSINH (ngay sinh), MALOP (ma
I&6p),MASV(ma sinh vién), TENLOP(tén I&p),MAKHOA(ma& khoa), TENKHOA (tén
khoa),DIENTHOAI(sé dién thoai khoa), MAMT (ma moén thi), TENMONTHI (t&n mén thi),
DIEMTHI (diém thi)).

Dwa vao lwoc dd co s& dir liéu trén, hay thwc hién cac yéu cau sau bang ngén ngiy
SQL:
a.Hay cho biét sb lwong thi sinh ctia mdi khoa d&ng ky thi gidi nghé, can sap xép két qua theo
chiéu tang dan ctia cot TENKHOA.
b.Lap danh sach nhirng thi sinh dat danh hiéu gidi nghé
(Thi sinh dat danh hiéu giéi nghé néu thi sinh khéng c6 mén thi nao diém dwdi 8).
c.Lap danh sach nhirng thi sinh nhd tudi nhat cé ma khoa la “CNTT” dw thi gidi nghé.
3.4. Cho Lwoc d6 co s& di¥ liéu quan ly nhan vién ctia mot cdng ty nhw sau:

Nhanvien(MANV,HOTEN, NU,NGAYSINH,LUONG,MAPB, MACV)

M&i nhan vién c6 mdt ma nhan vién (MANV) duy nhét, m&i ma nhan vién xac dinh ho va

tén nhan vién (HOTEN), gi&i tinh (NU), lwong (LUONG), ma phong ban (MAPB), ma

chtrc vu (MACV).
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Phongban(MAPB, TENPB,TRUSO,MANVPHUTRACH,KINHPHI,DOANHTHU)
Mb&i phong ban cé tén goi phong ban(TENPB), dia diém dat tru s& (TRUSO), ma nhan
vien phuy trach(MANVPHUTRACH), kinh phi hoat ddng (KINHPHI), va doanh
thu(DOANHTHU)
Chucvu(MACV, TENCV,LUONGTHAPNHAT,LUONGCAONHAT)
Mbi chirc vu co tén goi chirc vu (TENCV), mirc lwong téi thieu(LUONGTHAPNHAT),
mirc lwong tdi da (LUONGCAONHAT).
Hay biéu dién cac cau héi sau bang SQL
a.Lap danh sach gdm céc théng tin vé cac phong ban trong cong ty nhw: ma sé phong ban, tén
phong ban, dia diém tru s, ma sb ngudi phu trach, kinh phi hoat ddng, doanh thu.
b.Lap danh sach nhirng nhan vién sinh nhat trong thang 10
c.Lap danh sach gébm céac théng tin ma s nhan vién, ho va tén va lwong cd nam ctia cac nhan
vién (gia st rang luong ca ndm =12*lwong)
d.Lap nhirtng phong ban cé kinh phi hoat dong cao nhét.
e.Lap danh sach nhan vién ctia phong ban c6 ma sé phong ban 14 40.
f Lap danh sach nhan vién ctia phong c6 ma sé phong ban 10,30,50.
g.Lap danh sach cac nhan vién cé lwvong thang tir 2.500.000 dén 4.000.000
h.Tim nhirng nhan vién c6 tudi cao nhat thudéc phong ban c6 MAPB 13 10
i.Lap danh sach cac nhan vién ctia phong 10,30,50. két qua in ra theo th( tw tang dan clia ma
phong néu trung ma phong thi sép xép gidm dan theo mirc lwong.
k.Lap danh sach cac nhan vién phong 10,30,50, chi in ra nhitng ngudi 1a 1anh dao cua moi
phong ban nay.
LIap danh sach gdbm ma phong ma nguwdi c6 mire lwong cao nhat clia phong I&n hon hodc
bang 4.000.000
m.Lap ma phong ban, tén phong ban, ho va tén cda lanh dao phong twong trng.
n.Lap danh sach nhirng ngu&i lam viéc cung phong véi 6ng Nguyen Van Thanh
0.Lap biét ma sb nhan vién, ho va tén, mic lwong cla ngwdi lanh dao 6ng Nguyen Van Thanh.
p.Lap danh sach nhan vién cé mirc lwong Ién hon hay bang mic lwong cao nhat ctia phong

6ng Nguyen Van Thanh.
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q.Cho biét ma sb nhan vién, ho va tén , tdng sb nhan vién, mic lwong cao nhét, mirc lvong
thap nhat, mirc lwong trung binh cla tirng phong ban.
r.Cho biét cac nhan vién cé mirc lwong cao nhét clia cac phong ban.

s.Cho biét sé lwong nhan vién ctia méi phong ban.
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chwong 4
RANG BUOC TOAN VEN
(Integrity Constraint)

4.1 RANG BUOC TOAN VEN

4.1.1 Khai Niém Rang Buéc Toan Ven

Trong m&i CSDL ludn tén tai nhiéu méi lién hé gitra cac thudc tinh, gitra
cac bd; sw lien hé nay co6 thé xay ra trong cing mét quan hé hodc trong cac
quan hé ctia mét lwgc dd CSDL. Cac méi lién hé nay la nhitng diéu kién bat
bién ma tat ca cac bd ctia nhirng quan hé cé lién quan trong CSDL déu phai
thod man & moi thoi diém. Nhivng diéu kién bat bién d6 dwoc goi 1a rang budc
toan ven.. Trong thuc té rang budc toan ven la cac quy tac quan ly dwoc ap dat
trén cac dbi twong cla thé gi¢i thwe. Chdng han méi sinh vién phai cé mét ma
sinh vién duy nhét, hai thi sinh dw thi vao mét trwéng phai cé sé bao danh khac
nhau, mét sinh vién dw thi mét mén hoc khéong qua 3 lan, ...

Nhiém vu ctia ngwdi phan tich thiét ké 14 phai phat hién cang day du cac
rang budc toan ven cang tét va mé td chung mét cach chinh xéac trong hd so
phan tich thiét ké - dé 1a mét viéc lam rat quan trong. Rang budc toan ven dwoc
xem nhw [& mét céng cu dé dién dat ngl» nghia cia CSDL. Mét CSDL duoc
thiét k& céng kénh nhwng né thé hién dwoc day du ngl» nghia cla thuc té van
c6 gia tri cao hon rat nhiéu so v&i mét cach thiét ké gon nhe nhwng nghéo nan
vé nglr nghia vi thiéu cac rang budc toan ven ctia CSDL.

Céng viéc kiém tra rang budc toan ven thuworng duwoc tién hanh vao thoi
diém cap nhat di lieu ( thém, slra, x0d). Nhitng rang budc toan ven phat sinh
phai cAn dwoc ghi nhan va x& ly mot cach twdng minh (thwdng la béi mot ham
chuan hodc mét doan chuong trinh).

Rang budc toan ven va kiém tra sw vi pham rang budc toan ven la hai
trong sb nhirng van dé quan trong trong qua trinh phan tich thiét ké co s& dir

liéu, néu khéng quan tdm dang mirc dén nhirng van dé trén, thi co thé dan dén
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nhirng hau qua nghiém trong vé tinh an toan va toan ven dir liéu , dic biét la
déi v&i nhivng co sé dir liéu 16n.

4.1.2 Cac Yéu T6 Cua Rang Budc Toan Ven

M®i rang budc toan ven cé bén yéu té: diéu kién, bbi cadnh, bang tdm anh
hwéng va hanh déng phai can thwe hién khi phat hién c6 rang budc toan ven bj
vi pham:

4.1.2.1.Diéu kién

Diéu kién ctia rang budc toan ven la sy mé ta, va biéu di&n hinh thrc ndi
dung ctia n6

Diéu kién clia mét rang budc toan ven R cé thé dwoc biéu dién bang
ngdn ngl¥ tw nhién, ngdn ngi dai sé quan hé, ngdn nglr ma gid, ngén ng truy
van SQL,... ngoai ra diéu kién cta rang budc toan ven ciing c6 thé dwoc biéu
dién bang phu thuéc ham (khai niém phu thudc ham sé& duwoc dé cap trong
chuwong 5)

Sau day |a mét sb rang budc toan ven trén lwgc dd CSDL quén ly sinh
vién .

Mbi I&p hoc phai c6 mot ma sd duy nhat dé phan biét véi cac Iop hoc
khac trong trwong.

M®i 1&p hoc phai thudc vé moét khoa cda trudng.

M®bi sinh vién c6 mdét ma sb sinh vién duy nhat, khéng trung véi bat cir
sinh vién nao trong trwdng.

M®éi hoc vién phai dang ky vao mét I&p hoc trong trudng.

Mdi hoc vién chi dwoc thi tdi da 3 1an cho mdi mén hoc.

Tbng sb hoc vién ctia mot Iép phai Ién hon hodc bang sé lwong dém
dwoc cla moét [op tai mot thoi diém nao do.

4.1.2.2.B6i canh

B&i canh cla rang budc toan ven Ia nhirng quan hé ma rang buéc doé co
hiéu Iwc hay néi mét cach khac, do la nhirtng quan hé can phai dwoc kiém tra
khi tién hanh cap nhat di liéu. Bbi cdnh clia mét rang budc toan ven cé thé la

mot hodc nhiéu quan hé.
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Chéng han v&i rang budc toan ven R trén thi béi canh ctia né la quan hé
Sinhvien

4.1.2.3.Bang tam anh huwéng

Trong qua trinh phan tich thiét k& mot CSDL, ngwdi phan tich can 1ap
bang tdm anh hwédng cho mét rang budc toan ven nham xac dinh thoi diém
can phai tién hanh kiém tra khi tién hanh cap nhat d liéu.

Thoi diém can phai kiém tra rang budc toan ven chinh [a thoi diém cap

nhat di liéu.
M6t bang tam anh hwéng ctia mét rang budc toan ven cé dang sau:
Tén RBTV | Thém(T) | Stra(S) | Xoa(X)
1 +
r -
r3 -()
In

Bang nay chira toan cac ky hiéu +, —hoac -(*).

Chang han + tai (dong ry, cot Thém) thi cé nghia la khi thém moét bd vao
quan hé rq thi RBTV bj vi pham.

DAu - Tai 6 (dong r,, cot stra) thi cé nghia la khi stra mot bd trén quan hé
ro thi RBTV khéng bi vi pham.

Quy worc:

-Khéng dugc stra thudce tinh khoa.

-Néu khéng bj vi pham do khéng dwoc phép stra dbi thi ky hiéu 1a -(*).

4.1.2.4.Hanh déng can phai c6 khi phat hién c6 RBTV bj vi pham:

khi mét rang budc toan ven bi vi pham, can co nhirng hanh ddng thich
hop. Thong thuwdong cé 2 giai phap:

Th&r nhat: Dwa ra théng bao va yéu ciu stra chiva dir liéu cla cac thudc

tinh cho phu hop véi quy tdc dam bao tinh nhéat quan di liéu. Théng bao phai
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day du va phai than thién véi ngudi st dung. Giadi phap nay 1a phu hop cho
viéc xtr ly théi gian thuec.

Thr hai: Tt chdi thao tac cap nhat. Gidi phap nay la phu hop dbi vai viéc
xt ly theo 16. Viéc tir chdi ciing phai dwoc Iwu lai bang nhirng théng bao day
da, rd rang vi sao thao tac bij tir chdi va can phai sira lai nhirng dir liéu nao ?

Khoéa néi, khoa ngoai, gia tri NOT NULL la nhirng rang budc toan ven
mién gia tri cGa cac thudc tinh. Nhirng rang budc toan ven nay |1a nhirng rang
buéc toan ven don gian trong CSDL.

Cac hé quan tri co s& dir liéu thwong co cac co ché ty dong kiém tra
cac rang budc toan ven vé mién gia tri cla khoa néi, khoa ngoai, gia tri NOT
NULL.

Viéc kiém tra rang budc toan ven cé thé tién hanh vao nhirng thoi diém
sau day.

Th&r nhat: Kiém tra ngay sau khi thwc hién mét thao tac cap nhat CSDL.
Thao tac cdp nhat chi dwoc xem la hop 18 néu nhw né khéng vi pham bét clr
mot rang budc toan ven nao , nghia 14 nd khéng lam mét tinh toan ven cua
CSDL Né&u vi pham rang budc toan ven , thao tac cap nhat bj coi la khéng hop
|& va sé bi hé théng huy bd (hodc c6 mét xir ly thich hop nao dé)

Tht hai: Kiém tra dinh ky hay dét xuét, nghia la viéc kiém tra rang budc
toan ven dwoc tién hanh doc lap véi thao tac cap nhat dir liéu. Dbi véi nhivng
trwdng hop vi pham rang budc toan ven , hé thc")ng c6 nhirng xtr ly ngém dinh
hodc yéu cau ngudi st dung x( Iy nhirng sai s6t mdt cach twéng minh.

4.2. PHAN LOAI RANG BUOC TOAN VEN

Trong qua trinh phan tich thiét k& CSDL, ngu®i phan tich phai phat hién
tat ca cac rang budc toan ven tiém an trong CSDL dé. Viéc phan loai cac rang
budc toan ven 14 rat cé ich, né nham gitp cho ngwdi phan tich cé dwoc mot
dinh hwdng dé phat hién cac rang budc toan ven, tranh bd sét. Cac rang budc

toan ven cé thé dwoc chia lam hai loai chinh nhw sau:
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Th&r nhat: Rang budc toan ven cé pham vi & mét quan hé bao gém
:Rang budc toan ven mién gia tri, rang budc toan ven lién thudc tinh, rang buéc
toan ven lién bd.

Th&r hai: Rang budc toan ven c6 pham vi 1a nhiéu quan hé bao gém
:Rang budc toan ven phu thudc tén tai, rang budc toan ven lién bo - lién quan
hé, rang budc toan ven lién thubc tinh - lién quan hé.

DPé minh hoa cho phan ly thuyét ciia chwong nay, ching ta xét vi du sau
day:

Vi du 4.1

Cho mét CSDL C dung dé& quan ly viéc dat hang va giao hang ctia mot
cobng ty. Lwoc d6 CSDL C gébm céc lwoec dd quan hé nhu sau:

Qq: Khach (MAKH, TENKH, DIACHIKH, DIENTHOAI)

Tan to:

M®bi khach hang c6 mét ma khach hang (MAKH) duy nhat, méi MAKH
xac dinh tén khach hang (TENKH), dia chi (DIACHIKH), sb dién thoai
(DIENTHOAI).

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

Tan tcr.

M6i mat hang cé mot ma hang (MAHANG) duy nhat, méi MAHANG xac
dinh tén hang (TENHANG), quy cach hang (QUYCACH), don vi tinh (DVTINH).

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

Tan to:

M6i ma sb dat hang (SODH) xac dinh mét ngay dat hang (NGAYDH) va
ma khach hang twong rng (MAKH). Biét ma sb dat hang va ma mat hang thi
biét dwoc sb lwong dat hang(SLDAT). Mai khach hang trong mét ngay cé thé
c6 nhiéu lan dat hang

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

Tan to:

M®bi hoa don téng hop c6 mdt ma sb duy nhéat 1a SOHD, méi hoa don

ban hang cé thé gdm nhiéu mat hang. M&i hoa don xac dinh ngay lap hoa don
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(NGAYLAP), (rng v&i sb dat hang nao (SODH). Gia st rang hoa don ban hang
theo y&u ciu clia chi mét don dat hang cé ma sé 1a SODH va nguwoc lai , mbi
don dat hang chi dwoc gidi quyét chi trong mét hoa don. Do diéu kién khach
quan c6 thé céng ty khéng giao day di cac mat hang ciing nhw sé lwong tirng
mat hang nhw yéu cau trong don dat hang nhung khéng bao gidr giao vuot
ngoai yéu cau. Mdi héa don xac dinh mat tri gia clia nhwng cac mat hang trong
hoa don (TRIGIAHD) va mét ngay xuét kho giao hang cho khach (NGAYXUAT)

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

Tén tr:

M&i SOHD, MAHANG xac dinh gia ban (GIABAN) va sb lwong ban
(SLBAN) cua mot mat hang trong mét hoa don.

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

Tén tur:

M®bi phiéu thu c6 mét sé phiéu thu (SOPT) duy nhéat, méi SOPT xac dinh
mot ngay thu (NGAYTHU) ciia mét khach hang cé ma khach hang la MAKH va
sb tién thu 1a SOTIEN. Mbi khach hang trong mét ngay c6 thé cé nhiéu sé phiéu
thu.

4.2.1.Rang buéc toan ven c6 béi canh la mét quan hé

4.2.1.1.Rang Budc Toan Ven lién bé:

+Rang buéc toan ven vé khoa chinh:

Day la mét trwdng hop dac biét cia Rang Budc toan Ven lién bo, RBTV
nay rat phd bién va thuworng dwoc cac hé quan tri CSDL tw dong kiém tra.

Vidu 4.2:

V&i r la moét quan hé trén lwge dé quan hé Khach ta c¢6 rang budc toan
ven sau:

Ri: Vi,ber

ti. MAKH = t,. MAKH

Cubi v

R ‘ Thém ‘ Stra ‘ Xoa

P
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+Rang budc toan ven vé tinh duy nhét

Vi du: méi phong ban phai cé mét tén goi duy nhéat

+Ngoai ra nhiéu khi ta con gdp nhitng RBTV khéac chang han nhuw
RBTV sau trong quan hé sau day.

Vi du:KETQUA(MASV,MAMH,LANTHI,DIEM)

M®i sinh vién chi dwoc dang thi méi mén téi da la 3 1an.

4.2.1.2.Rang Budc Toan Ven V& Mién Gia Tri

Rang budc toan ven cé lién quan dén mién gia tri clia cac thudc tinh
trong mét quan hé. Rang budc nay thwong gap. Thong thwong cac hé quan tri
CSDL da tw dong kiém tra (mét sb) rang budc loai nay.

Vidu 4.3:
V@i r la mét quan hé ctia Hoadon ta c6 rang buéc toan ven sau
Rs:Vter
t. TRIGIAHD >0
Cubi v
Rs | Thém ’ Stra ‘ Xoa

Hoadon | + ‘ + ‘ -
4.2.1.3.Rang Budc Toan Ven Lién Thubc Tinh
Rang budc toan ven lién thudc tinh (mdt quan hé) la mdi lién hé gilra cac
thudc tinh trong mét lwoc dd quan hé.
Vidu 4.4
V@i r la mét quan hé ctia Hoadon ta cé rang buéc toan ven sau:
Ra:Vter
t.NGAYLAP <= t. NGAYXUAT
Cubi v
R4 | Thém ‘ Stra | Xoa

Hoadon ‘ + ‘ + ‘ -
4.2.2.Rang buéc toan ven c6 béi canh la nhiéu quan hé
4.2.2.1.Rang Budc Toan Ven Vé Khoa Ngoai:
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Rang budc toan ven vé khoa ngoai con dwoc goi 1a rang budc toan ven
phu thudc tén tai. Cling gibng nhw rang budc toan ven vé khoa néi, loai rang

budc toan ven nay rat phd bién trong cac CSDL.

Vidu 4.5
Rz.  dathang[MAKH] < khach[MAKH]
Rz | Thém Stra Xoa
dathang + + -
Khach - - +

4.2.2.2.Rang Budc Toan Ven Lién Thubc Tinh Lién Quan Hé

Rang budc loai nay la méi lién hé gitra cac thudc tinh trong nhiéu lwoc
dd quan hé.
Vidu 4.6

V&i r,s 1an lwot 1a quan hé cia Dathang va Hoadon. Ta c6 rang buéc
toan ven Rs nhuw sau:

Rs: Vtiertbes

Néu t;.SODH=t,.SODH thi
t1.NGAYDH <= t,,NGAYXUAT

Cubi v
Rs | Thém Stra Xoa
Dathang + - -
Hoandon + + -

4.2.2.3.Rang Budc Toan Ven Lién B0 Lién Quan Hé

Rang budc loai nay 1a méi lién hé gitra cac bd trong mét lwoc dd co s&
dir liéu. Chang han nhuw tdng sb tién phai trd trong méi hoa don (chitiethd) phai
bang TRI GIA HOA DON cta hoa don dé trong quan hé Hoadon. Hodc s
lwong hoc vién trong mét Iép phai bang SOHOCVIEN cla I6p do.

Ngoai ra con cdé mét sé loai RBTV khac nhw :RBTV vé thudc tinh téng

hop, RBTV do tdn tai chu trinh ,RBTV vé gia tri thudc tinh theo thoi gian.
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BAI TAP

41.  Viéc t chirc ky thi tét nghiép ctia mét khoa nhw sau:

Méi thi sinh c6 mot Ma sb sinh vién duy nhat (MASV), mdi MASV xac dinh dwoc cac
théng tin: ho va tén (HOTEN), ngay sinh (NGAYSINH), noi sinh, nir,phai, dan téc.

Mbi I&p c6 mot ma Iép (MALOP) duy nhat , méi ma I6p xac dinh cac thong tin: tén I&p
(TENLOP), méi I&p chi thudc sy quan ly clia mét khoa nao d6. Mdi khoa cé6 mot ma khoa duy
nh4t (MAKHOA), mdi ma khoa xac dinh tén khoa (TENKHOA)).

Mbi thi sinh déu phai dy thi tt nghiép ba mén. M&i mon thi cé6 mét ma mén thi (MAMT)
duy nhét, méi ma mén thi xac dinh cac théng tin: tén mén thi (TENMT), thoi gian lam bai — dwoc
tinh bang phat (PHUT), ngay thi (NGAYTHI), budi thi (BUOITHI), mén thi nay la mén ly thuyét
hay thwc hanh (LYTHUYET). Chu y rdng, néu mot mén hoc duoc cho thi & nhiéu hé thi dwoc
d&t MAMT khéac nhau (chang han ca trung cap va cao dang nganh céng nghé théng tin déu thi
mén Co S& D Liéu), dé dién ta diéu nay, méi ma mon hoc can phai dwoc ghi chi (GHICHU)
dé cho biét mén thi d6 danh cho khdi nao trung cép, hay cao dang). Méi thi sinh (ng véi mot
mon thi co mot diém thi (DIEMTHI) duy nhét, diém thi dwoc chdm theo thang diém 10 va cé lay
diém 1& dén 0.5. M6t thi sinh dwoc coi la dau tbt nghiép néu diém thi clia tt ca cac mén cua thi
sinh d6 déu I&n hon hodc bang 5.

Trong mét phong thi cé thé co thi sinh ctia nhiéu Iép. Trong mot ky thi, mdi thi sinh c6
thé thi tai nhirng phong thi (PHONGTHI) khac nhau, chdng han mét thi sinh thi tbt nghiép ba
moén la Co s& di¥ liéu, Lap trinh C va Visual Basic thi mén Co S& D Liéu va Lap Trinh C thi tai
phong F6.1, con mén thwc hanh Visual Basic thi tai phong may H7.3

Qua phén tich so bd trén, ta cé thé 1ap mét lwoc dd co s& dir lieu nhw sau:

THISINH(MASV,HOTEN,NGAYSINH,MALOP)

LOP(MALOP,TENLOP)

MONTHI(MAMT,TENMT, LYTHUYET,PHUT,NGAYTHI,BUOITHI,GHICHU)

KETQUA(MASV,MAMT,DIEMTH]I)
a.Tim khoa cho méi lvoc d6 quan hé trén.
b.Hay phat biéu cac rang budc toan co trong co s dir liéu trén.

4.2. Cho lwgc dd co sé div liéu (da dwoc phan tich & Vidu 2.1)
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Hay phat biéu cac rang budc toan co trong lvoc dod co s dir lieu trén.
4.3.Cho lvgc dd co sé dir liéu & bai tap 4.1. Thuc hién cac yéu cau sau bang ngdn ngtr SQL:

a.Lap bang diém mon thi co6 ma man thi 14 “CSDL02” cho tat cac thi sinh c6 ma 16p la
“CDTH2A”. danh sach can MASV, HOTEN, NGAYSINH, DIEMTHI va duoc sép xép tdng dan
theo MASV.

b.Hay théng ké xem méi mén thi c6 bao nhiéu thi sinh cé diém thi I&n hon hay béng 5?
Danh sach can: MAMT, TENMT,GHICHU,SOLUONG trong d6 sé lwong (SOLUONG) la thudc
tinh tw dat.

c.Lap danh s&ch nhirng thi sinh dau tét nghiép (theo tiéu chuan da phan tich & trén),
danh sach can: MASV,HOTEN,NGAYSINH,DIEMTONG, trong d6 DIEMTONG béng téng diém
thi ctia 3 mon thi, DIEMTONG la thudc tinh tw dat.

d.Néu can mé rong bai toan theo hai hwéng; Thir nhat Ia quén Iy ky thi tét nghiép cho
tAt ca cac khoa trong toan trwéng, Thi hai 1a quan ly théng tin vé phong thi (PHONGTHI) cua
méi thi sinh, thi lwgc dd co s& di liéu trén can phai dwoc diéu chinh nhuw thé nao ?
4.4.Hay tim cac rang budc toan ven cé trong méi lwoc dd co s& div liéu & cac bai tap

3.1. dén 3.4.
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chwong 5
LY THUYET THIET KE CO SO DU LIEU

51. CAC VAN D& G3P PHal KHI Té CHWwC D LI&U:

Trudc khi ban vé cach thiét ké mot co s& dir liéu tét, chung ta hay
phan tich xem tai sao trong mét sé lwgc dd quan hé lai tén tai nhirng van dé réc
rbi. Chang han cho lwgc d6 quan hé:

Thi(MASV,HOTEN,MONHQC,DIEMTHI)

va sau day la mét quan hé trén lwoc dé quan hé Thi

MASV HOTEN MONHOC DIEMTHI
00CDTH189 | Nguyén Van Thanh | Cau Truc D Liéu 7
00CDTH189 | Nguyén Van Thanh | Co S& D Liéu 9
00CDTH211 | Tran Thu Ha Ky Thuat Lap Trinh 5
00CDTH189 | Nguyén Van Thanh | Ky Thuat Lap Trinh 8

Quan hé nay ghi két qua diém thi cac mén ctia cac sinh vién. Ching ta
c6 thé nhan thay mot sb van dé nay sinh sau:

1)Dw thira (redundancy): Ho tén cla cac sinh vién dwoc I&p lai moi lan
cho mdi mén thi.

2)Muwu thuan tiém an (potentia inconsistancyl hay bat thwdng khi cap
nhat. Do hau qua cta dw thira, ching ta cé thé cap nhat ho tén clia mét sinh
vién trong mot bd nao dé nhung van dé lai ho tén cii trong nhixng bd khac. Vi
vay chuing ta c6 thé khéng cé mét ho tén duy nhat déi véi méi sinh vién nhw
ching ta mong muén.

3)B4t thuworng khi chén (insertion anomaly). Chuing ta khéng thé biét ho
tén clia mot sinh vién néu hién tai sinh vién do khéng dy thi mén nao.

4)BAt thwong khi xoa (deletion anomaly). Nguorc lai véi van dé 3) la van
dé chung ta co thé xo4 tt ca cac mén thi cia moét sinh vién, vo y lam mét dau
vét dé tim ra ho tén cla sinh vién nay.

Nhirng van dé néu trén sé dwoc giai quyét néu ching ta phan ra lvgc do

quan hé Diemthi thanh hai lwoc d6 quan hé:
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Sinhvien(MASV,HOTEN)

Ketqua(MASV,MONHQC,DIEMTHI)

Lac nay lwoc dd quan hé Sinhvien cho biét ho tén clia mébi sinh vién chi
xuét hién dang moét lan; do vay khéng cé dw thira. Ngoai ra chung ta ciing cé
thé nhap ho tén ctia mét sinh vién du hién tai sinh vién dé chwa cé két qua thi
mon nao. Tuy nhién lGc nay ta nhan thay rang dé tim danh sach ho tén cta céac
sinh vién &rng v&i mon thi co s& dir liéu thi chang ta phai thwc hién moét phép
két nbi, con véi mét quan hé duy nhat Thi chiing ta cé thé dé dang tra 16 bang
cach thwe hién mot phép chon rdi mét phép chiéu. Lam sao dé dwa dwoc mot
lwoc dd co s& dir liéu chwa tét vé mot lwgc dé co sé dir liéu tbt hon ? chwong
nay va chwong tdi nham giai quyét van dé nay.

52. PHU THUOC HAM

Phu thudc ham (functional dependancy) la mét céng cu dung dé& biéu
dién mét cach hinh thirc cac rang budc toan ven. Phuong phap biéu dién nay
c6 rat nhiéu wu diém, va day la mot cong cuc ky quan trong, gan chat véi ly
thuyét thiét ké co sé di liéu.

Trong chwong nay chung ta sé tim hiéu vé ly thuyét thiét ké co sé& di
liéu quan hé, ma bat dau 1a phu thudc ham va mét sd rng dung trong viéc giai
quyét cac bai toan nhw: tim khoa, tim phu tdi thiéu, xac dinh dang chuan. Trong
chwong téi chung ta sé tiép tuc tim hiéu vé cach thirc chudn hoa mét co sé& di
lieu.

5.2.1 Dinh Nghia Phy Thudc Ham

Cho lwgec dbé quan hé Q{A1,Az,...,An). XY la hai tap con khac réng cla
Q". Ta ndi X xac dinh Y (hay Y phu thuéc ham vao X) néu véi r 1a mét quan hé
nao do trén Q, V ty,t; € rma t1.X = t2.X = t1.Y = t,.Y (nghia la khéng thé ton tai
hai bd trong r gibng nhau & cac thudc tinh trong tap X ma lai khac nhau & mét
hay nhiéu thuéc tinh ndo dé trong tap Y). Khi dé ta ky hiéu la X — Y.

Chéng han nhu phu thudéc ham cua thudc tinh ho tén cta sinh vién
(HOTENSV) vao ma sé sinh vién (MASV) va ta c6 thé dién ta bang phu thudc

ham:
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MASV— HOTENSV

Phu thudc ham X — X dwoc goi la phu thuéc ham hién nhién. nguwdi ta
thwdng dung F dé chi tap cac phu thuéc ham dinh nghia trén Q. Vi Q hiru han
nén F cling hiru han, ta c6 thé danh sé cac phu thuéc ham cia F 1a fy,f,,..,fm.

Quy wéce: chi cdn mé ta cac phu thuéc ham khéng hién nhién trong tap
F, cac phu thudc ham hién nhién dwoc ngdm hiéu la da co trong F.

Vidu 5.1:

Cho lvgc dé quan hé Q(ABCDE), r la quan hé xac dinh trén Q duwoc cho

nhw sau:

A B C D E
al b1 c1 d1 el
al b2 c2 d2 el
a2 b1 c3 d3 el
a2 b1 c4 d3 el
a3 b2 c3 d1 e

Nhirng phu thuéc ham nao sau day thoa r ?
A—->D;AB>D,E—>A A—>E;
Giai:
AB - D; A—E;
5.2.2 Cach Xac Dinh Phu Thuéc Ham Cho Lwoc D6 Quan Hé
Céch duy nhat d& xac dinh dung cac phu thudc thich hop cho mét luvoc
dd quan hé 1a xem xét noi dung tan tr cta lwgc dd quan hé dé.
Chéng han véi lvoc dd co s& dir liéu da cho trong vi du 2.1, thi phu
thuéc ham (rng véi tirng lwvgc db quan hé dwoc xac dinh nhw sau:
MASV — HOTENSV, NU, NGAYSINH, MALOP, TINH
MALOP — TENLOP,MAKHOA
MAKHOA — TENKHOA
MAMH — TENMH, DONVIHT
MASV, MAMH,LANTHI — DIEMTHI
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5.2.3 M6t S6 Tinh Chat Cia Phu Thuéc Ham - hé luat dan
Armstrong
DPé c6 thé xac dinh dwoc cac phu thuéc ham khac tr tap phu thudc ham
da co, ta dung hé tién dé Armstrong (1974), gém céc luat sau:
voi X,Y,ZWc Q"
1.Luét phan xa (reflexivity)
XoY = XY
Quy tac nay dwa ra nhirng phu thuéc ham hién nhién (phu thudc ham
tam thwong), d6 1a nhirng phu thudéc ham ma vé trai bao ham ca vé phai.
Nhirng phu thudc ham hién nhién déu dung trong moi quan hé.
2.Luét tang trirdng(augmentation)
X>Y=XZ->YZ
3.Luét bdc céu(transitivity)
X=>VY, YoZ=X->Z
Céc quy téc suy rong:
4.Luat hop (the union rule)
ChoX—=>Y, X>Z=X->YZ
5.Ludt bdc cau gia (the pseudotransitivity rule)
ChoX > YWY Z=>XW o Z
6.Luét phan ra (the decomposition rule):
ChoX->Y, ZcY=> X272
53 BAO DONG CUA TAP PHU THUOC HAM VA BAO BONG CUA TAP
THUQC TiNH
5.3.1. Bao bong Cua Tap Phu Thuéc Ham F
Bao déng (closure) cua tép phu thudc ham F (ky hiéu 1a F*) la tap hop tat
ca cac phu thudc ham coé thé suy ra tlr F dwa vao cac tién dé Armstrong. R&
rang F c F*
Vidu 5.2
Cho lwgc d6 quan hé Q(ABCDEGH) va F duoc cho nhu sau:

Bién soan : Phan Tan Quéc



Giao Trinh Co S& Dir Liéu Trang 58

F={B—->A; DA— CE; D - H; GH- C; AC— D}

Khi d6 F* ={B— A; DA— CE; D - H, GH- C; AC— D;

BC - AC; BC - D; DA - AH;, DG — C;BC - AD;...}

(Lwu y rang, néu méi thudc tinh duwoc biéu dién bang mét ky tw thi danh
sach cac thudc tinh c6 hoac khéng cé dau phdy déu dwoc, con gira cac phu
thudc ham phai cé6 dau cham phay)

Céc tinh chét clia tap F*

1. Tinh phan xa:

V&i moi tap phu thuéc ham F* ta luén cé F c F*
2. Tinh don diéu:
NéuFc GthiFf < G*

3. Tinh luy déng:

Vé&i moi tap phu thudc ham F ta ludn luén co F™ = F".

5.3.2.Bao Bbong Cua Tap Thudc Tinh X

Cho lwgc d6 quan hé Q. giad st F la tap cac phu thuéc ham trong Q, X <
Q.

Bao dong cla tap thudc tinh X dbi véi F ky hiéu 1a X" (hodc X¢) la tap
tat ca cac thude tinh A € Q" dwoc suy ra tir X dwa vao cac phu thudc ham trong
F va hé tién d& Armstrong, nghia la:

X'={A:AcQ vaxX>AcF?

Vidu 5.3
Cho lvgc d6 quan hé Q(ABCDEGH) va tap phu thuéc ham F
F={B—>A; DA— CE; D > H; GH- C; AC— D}
Hay tinh:
B*: H:BC"
Giai
Khi d6 B* = BA : (do c6 phu thuéc ham B — A)
H*=H. (do cé phu thuéc ham H — H)

BC*'= BCADEH. (do c6 cac phu thuéc hamB —
A;AC—D;DA—> CE; D > H)
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Twong tw nhw tap bao déng cla tap phu thudc ham F*, tdp bao dong X*
ciing chira cac phan ti ctia tap X, tire la X < X"
Céc tinh chéat clia bao déng cua tap thudc tinh X*

Néu X,Y 1a céc tap con cla tap thudc tinh Q thi ta cé cac tinh chéat sau

day:
1. Tinh phan xa: Xc X'
Tinh don diéu: NéuXc Ythi X' cY'
Tinh luy déng: X=Xt
(XY)" 5 XY

(X+Y)+ - (XY+)+ = (X+Y+)+
X>YeFfeYce X
Xo>YesY X

N o g bk~ D

(Bé gido trinh khéng bj dnh hwéng qua nang vé ly thuyét toan, chung toi
khéng mudn di siu vé cac khai niém F*, X* cling nhu viéc chirng minh céc tinh
chét ctia F*, X" Ban doc c6 thé tham khao thém & tai liéu tham khao [2])

5.3.3.Bai Toan Thanh Vién

Qua phéan trén ta nhan thdy X" dwoc dinh nghia théng qua F*. Van dé
nay sinh khi nghién ctu ly thuyét CSDL la: Cho trwdc tap cac phu thudéc ham F
va mot phu thuéc ham f, bai toan kiém tra c6 hay khéng f € F* goi 1a bai toan
thanh vién.

Dé gidi quyét bai toan bai toan thanh vién that sw khéng don gian; vi
mac du F 14 r4t nhd nhwng F* thi c6 thé rat Ion. Tuy nhién ta c6 thé giadi bang
cach tinh X* va so sanh X" v&itap Y. Dva vao tinhchatX 5 Y e FF o Y X,
ta cd ngay cau tra 1o X - Y e F' hay khéng ? Nhw vay thay vi gidi bai toan
thanh vién ta dwa vé giai bai toan tim bao déng cua téap thudc tinh.

5.3.4.Thuat Toan Tim Bao Béong Cua M6t Tap Thuéc Tinh

Thuat toan 5.1

Thuét toan tim bao dong vai dé phire tap O(N?), véi N Ia sé lwong thude
tinh cta lwoc dé quan hé Q.

D Liéu Vao Q,F,XcQ'
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D& Liéu Ra

x+

Buoc 1: pat X" =X

Budéce 2: Temp = X"

vf U->VeF
if(Uc X*)
X'=X"uUV.
F=F-f;
Buoc 3: if (X"=Temp)
“X* chinh la két qua can tim *
Durng thuat toan
else

Vidu 5.4:

tré lai Buorc 2:

Cho lwvgc d6 quan hé Q(ABCDEGH) va tap phu thudc ham F

F={ f B
fo: DA
fa: D
fa: GH
fs: AC

- A;
— CE;
— H;
- C;

— D}

Tim bao déng cua cac tap X = {AC} dwa trén F.

Giai:
X"=AC

Do f1, f2, f3, f4 khéng thoa. f5 thoa :

X*=ACD

Lap lai bwéc 2. f1 khdng thoa, f, thoa:

X*=ACDE,
f3 thoa :
X*=ACDEH
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DPén day rd rang khéng c6 phu thuéc ham nao lam thay déi X' nira, thuat
toan ding lai va két qua X" = ACDEH

Chu y rang ban doc hay nadm that ky thuat toan nay — né mé dau cho
mot loat (’ng dung quan trong vé sau. Tiép theo, ching tdi néu lén moét thuat
toan tim bao dong véi do phirc tap tuyén tinh dé cac ban tham khao.

Thuat toan 5.2

Thuét toan tim bao déng véi do phirc tap tuyén tinh[3]

Buorc 1:
Xay dwng mang mot chiéu COUNT

V&i COUNT(i) la sb thudce tinh vé trai cla phu thudc ham

th i
Buorc 2:
Xay dwng mang LIST véi
LIST(A)={X > Y} e F, A € X}
(Ilwu chi sé phu thuéc ham)
Buérce 3:
X" =X
Budorc 4:

Moi thudc tinh A € X*
Giam COUNT(X — Y} di mdt néu A e X
Néu COUNT{X - Y}=0thi X'=X" U Y
Quay lai duyét thudc tinh ké tiép trong X" cho dén khi nao duyét
hét moi phan t&r ciia X* thi dirng lai. Két qua X" Ia bao déng can tim.
5.4. KHOA CUA LUQC PO QUAN HE - MOT SO THUAT TOAN TiM KHOA
5.4.1.Dinh Nghia Khoa Cua Quan Hé (relation key)
Cho quan hé Q(A1,A,,...,A,) dwoc xac dinh bdi tap thude tinh Q" va tap
phu thuéc ham F dinh nghia trén Q, cho K= Q™.
K la mot khoa clia Q néu thod dbng thoi ca hai diéu kién sau:
1. K5>Q*eF * (hay K =Q%)

(K chi thoa diéu kién 1 thi dwoc goi la siéu khod)
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2. Khéngténtai K'c Ksaocho K" =Q°

Mot lwoc db quan hé co thé co nhiéu siéu khoa, nhiéu khoa.

5.4.2.Thuat Toan Tim Mét Khoa Caa Mét Lworec D6 Quan Hé Q

Thuat toan 5.3

K=Q"

While A ¢ Kdo

if (K-A)"=Q" then K =K-A

K con lai chinh 1a mot khoa can tim.

Néu muén tim cac khoa khac (néu cd) cua lwoc dd quan hé, ta co thé
thay dbi thir tw loai bd cac phan t&r cta K.

Vidu 5.7

Cho Iwgc db quan hé Q(ABC) va tap phu thuéc ham

F={ A— B

A - C;

B — A}

Hay tim mét khoa cua Q.

Giai:

K={A,B,C}

Loai thudc tinh A, do (K-A)" = Q" nén K={B,C}

thudc tinh B khong loai dwgc do (K - B)" = Q" nén K={B,C}

Loai thudc tinh C, do (K-C)" = Q" nén K={B}.

Vay mét khéa cta Q la B.

5.4.3. Thuat Toan Tim Tat Ca Cac Khoa Cua Mot Lwoc P6 Quan Hé

Thuat toan 5.4 (thuat toan co ban)

Buéc 1:Xac dinh tat ca cac tap con cla Q

DPé xac dinh tat ca cac tap con cla moét lwoc dé quan hé Q(A1,A,,...,An)
ta lan lwot duyét tat ca 2"-1 tap hop con khac réng cla Q (n la sb thudc tinh
cta lwgc dé quan hé Q), két qua tim dwoc gid st 1a cac tap thudc tinh: S={X;,
Xa, ... Xon1 }

Buwéce 2: Tinh X;*
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Buoc 3: Néu X" = Q" thi Xila siéu khoa

Néu moét tap con X; (i = 1..,2n.1) ciia Q" ¢ bao déng ding bang Q" thi tap
con do6 (theo dinh nghia trén) la moét siéu khoa cla Q.

Gia slr sau buwédc nay cé m siéu khoa: S ={S4,S,,...,Sn}

Buoc 4

Xay dung tép chira tét ca céc khoé cia Q tirtdp S

Xét moi S;,S; con cta S (i #j), néu S; S thi ta loai S; (i,j=1..m), két qua
con lai chinh 1a tap tat ca cac khoa can tim.

Vidu 5.8

Tim tat ca cac khoa cla lwoc db6 quan hé Q va tap phu thudc ham F

dwoc cho nhw sau:

Q(A,B,C);

F={ A— B;

A - C;

B > A}

X X;* Siéu khéa | khoéa
Q" |A A

B Q" |B B
C

AB Q" | AB

AC Q" |AC

BC Q" |BC

ABC Q" | ABC

Vay lwgec dd quan hé Q cé hai khoa la: {A} va {B}

Thuat toan trén thi dé hiéu, dé cai dat, tuy nhién néu véi n kha 16n thi
phép duyét dé tim ra tap tat ca cac tap con cla tap Q" |a diéu khong hiéu qua,
do vay can thu hep khéng gian duyét. Ching ta s& nghién ctru thuat toan cai
tién theo hwdng gidm sbé thuéc tinh cda tap can duyét.

Chu y rang thuat toan nay tim dworc tat ca cac siéu khda, tat ca cac khoa
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Thuat toan 5.5 (thuat toan cai tién)

Trwdc khi di vao thuat toan cai tién, ta can dwa thém mot sbé khai niém
sau:

-Tap ngudn(TN) chira tat cd cac thudc tinh cé xuét hién & vé trai va
khéng xuét hién & vé phai cla tap phu thudéc ham. Nhirng thudc tinh khong
tham gia vao bét ky mét phu thuéc ham nao thi ciing dwa vao tap ngudn.

-Tap dich chira tt ca cac thudc tinh c6 xuat hién & vé phai va khong
xuat hién & vé trai ctia tap phu thudc ham.

-Tap trung gian(TG) chira tit c& cac thudc tinh vira tham gia vao vé trai
vira tham gia vao vé phai.

D liéu vao: Lwoc dd quan hé phd quat Q va tap phu thudc div
lieu F

D@ liéu ra: Tét ca cac khoa cuia quan hé

Buworc 0. Tim tap thudc tinh ngudn(TN), tdp thudc tinh trung
gian(TG)

Tim t4t cd cac tap con cua tap trung gian goi 1a X; (bang
phwong phap duyét nhi phan)
if tap trung gian=2 then
Tap Khoa = Tap ngudn :két thuc
Nguwoc lai
Qua budc 1
Buéc 1Tim tat ca céc tap con cua tap trung gian: Xi
S=¢
Vv Xi € tap trung gian
if (Tap ngudn U Xi)" = Q" then
S=Su{Tapngudn U Xi}
{S la tap cac siéu khoa can tim}

Buorc 2. Tinh TN U Xi

Buéc 3. Tinh (TN U Xi)*

Buoc 4: Néu X = Q" thi Xi la siéu khoa
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Néu mét tap con TN U Xi c6 bao ddng ding bang Q thi TN U Xi 1a mét
siéu khoa cua Q.

Gia str sau bwdc nay cé m siéu khoa: S ={S;,S,,...,Sn}

Buoc 5

Xay dung tép chira tét ca céc khoa cia Q tirtap S

Xét moi S;,S; con cta S (i # j), néu S; S thi ta loai S;(i,j=1..m), két qua

con lai chinh 13 tap tat ca cac khoa can tim.

Vidu 5.9 (Giai lai bai tap & vi du 5.8)
Ap dung thuat toan cai tién ta c6 1i gidi nhw sau:
TN ={¢} TG ={A,B}

Goi X la cac tap con cuta tap TG:

X (TNU Xi) | (TNUXi)" | Siéu khoa | khoa
¢ ¢ ¢
A Q" A A
B B Q" B B
AB AB Q" AB

Vay quan hé trén co hai kho Ia : [A] va [B]
Chuy:
Thuat toan cai tién nay tim dwoc tat cad cac khoa, nhwng khéng chac tim ra tat
ca cac siéu khoa.
5.5. PHU TOI THIEU (minimal cover)

5.5.1. Tap Phu Thuéc Ham Twong Pwong (equivalent functional
dependancy)

Cho F va G la hai tap phu thuéc ham, ta néi F va G twong dwong (hay F
phi G ho&c G phu F ) va ky hiéu 1a F* = G* néu va chi néu méi phu thuéc ham
thuéc F déu thudc G © va méi phu thudc ham thudc G déu thudc F ™.

Chéng han cho lvgc d& quan hé Q(ABCDEGH), thi hai tap phu thudc

ham F va G (xac dinh trén Q) la twong duong.
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F={B—->A; DA— CE; D - H; GH- C; AC— D; DG —» C}

G={B—>A; DA->CE; D->H;GH->C; AC—-D;BC— AC;

BC — D; DA — AH; AC — DEH}

Ban doc hay kiém chirng lai vi du nhan xét nay bang cach st dung dinh
nghia vé tap phu thuéc ham twong duwong va tinhchdtX > Y e FF oY cX)

Vi du 5.5:

Chéng han hai tap phu thudc ham sau la twong dwong:

Q(A,B,C)

F={ A->B; A—>C; B>A; C>A; B—>C}

G={ A-B;C—A;B->C}

(viéc chtrng minh xem nhw bai tap danh cho ban doc)

5.5.2.Phu Téi Thiéu

DPé c6 thé phuc vu qua trinh thiét ké co s& di¥ liéu, can dwa thém khai
niém tap phu thudc ham téi thiéu.

B6 dé

M®i tap cac phu thudc ham F déu dwoc phi béi tap cac phu thuéc ham
G ma vé phai cla cac phu thuéc ham G chi gém mét thudc tinh.

Dinh nghia

F dwoc goi la mot tap phu thudc ham tdi thiéu néu F thod déng thoi ba
diéu kién sau:

Diéu kién a) Vé phai cla F chi co6 mét thudc tinh.

Diéu kien b) Khéong3f: X > AecF vaZc X ma:

F'=(F-X>AU(@Z->A)
Diéu kién c) Khéong3 X - A € F ma:
F'=(F-(X—>A))

Trong d6 vé phai ciia méi phu thudc ham & diéu kién a) chi cé mét thude
tinh, nén bao ddm khéng cé thudc tinh nao & vé phai 1a dw thira. diéu kién b)
bdo dam khéng cé mét thudc tinh nao tham gia vé trai ctia phu thudc ham 1a dw
thira. diéu kién c)bdo dam cho tap F khéng c6 mét phu thuéc ham nao la dw

thira.
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Chu y rdng moét tap phu thudc ham luén tim ra it nhat mét pha ti thiéu

va néu th tw cac phu thuéc ham trong tap F Ia khac nhau thi c6 thé sé thu

dwoc nhirng pha téi thiéu khac nhau.

5.5.3.Thuat Toan Tim Pha Téi Thiéu
Thuat toan 5.6
D@ liéu vao : Lwoc dé quan hé ban dau Q va tap phu thudc ham F, sb
lwong
phu thuéc ham trong F la m.
D lieura: Tap phu thudc ham téi thiéu cta F
Budrce 1:

Tach vé phai méi phu thudc ham trong F sao cho vé phéi cia méi phu

thudc ham chi chira mét thudc tinh (diéu nay ludn thuc hién dwoc do bd dé

trén)

VEX->Y eF
vV AeY
g=X->A
F=Fug
m=m+1
Cubi v
Cubi v
Buérc 2. Tim tap phu thudc ham day du bang cach loai bé cac thudc

tinh dw thira & vé trai ctia tieng phu thudc ham.

vVIiX>AeF
vBe X
X'=X-B
fFX>AeF) X=X
Cubi v
Cubi v
Chu y:
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Viéc tim tAt ca cac tap X' = X theo thuat toan trén hoan toan thay thé

dworc viéc tim X' cach tim cac tap con cua X.

Buworc 3. Loai bé cac phu thuéc ham duw thira trong F.
vV feF

G=F-f {loai f ra khoi F. va lwu { F — f} vao G }

If (F*=G") {goi thu tuc kiém tra F, G twong duong &
duwéi}

F=G {cap nhat lai F mé&i}

Cubi v
Vidu 5.6

Cho lwoc d6 quan hé Q va tap phu thudéc F nhu sau:

Q(ABCD)

F={ AB—CD;
B—C;
C—-D}

Hay tim pha téi thiéu cta F.

Giai:

két qua cta budc 1 1a:

F={ AB-C; AB—-D; B—C; C—-D}
két qua cla budc 2 1a:

F={ B-C; B—D; B—C; C—-D}

két qua ctia budc 3 cho phu tbi thiéu:
Q(ABCD)
F={B—>C; C-D}
5.6.DANG CHUAN CUA LUQ'C DO QUAN HE
Khi thiét k& mot hé théng théng tin, thi viéc lap lwgc d6 CSDL dat dén
mot tiéu chudn nao doé 1a mét viéc lam quan trong. Chét lwong cla hé thdng
théng tin phu thudc rat nhidu vao lwoc d& CSDL nay. Viéc xac dinh chuan cho

mot lwoc dé quan hé coé lién quan mat thiét véi thuat toan tim khoa. Co thé
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khang dinh rang thuat toan tim khoa Ia mét trong nhitng thuat toan quan trong
cda ly thuyét thiét ké co s& dir liéu.

Chét lvong thiét ké clia mét lwoc dd CSDL c¢6 thé dwoc danh gia dwa
trén nhiéu tiéu chudn trong d6 sw trung Iap théng tin va chi phi kiém tra cac
rang budc toan ven 13 hai tiéu chuan quan trong. Sau day la mét sd dang chuan
dé danh gia mirc do tét/xau clia moét lwoc dé co sé di liéu.

Trwdc hét, chung ta cung tim hiéu mét sb khai niém lién quan.

5.6.1.Mot S6 Khai Niém Lién Quan Pén Cac Dang Chuan

Thudc tinh khoa/khéng khoa

A 1a m6t thudc tinh khoa néu A c6 tham gia vao bat ky mét khoa nao cua
quan hé, nguoc lai A goi la thudc tinh khéng khoa.

Vi du 5.10

Cho lwgc d6 quan hé Q(ABC) va tap phu thuéc ham

F={ A— B;

A - C;

B - A}

Co6 hai khoa la A va B. khi do thudc tinh khoa la A, B; thuéc tinh khéng
khoa la: C.

Thuéc tinh phu thubéc day dd- phu thuéc ham day du.

A la mét thude tinh phu thudc ddy da vao tap thudce tinh X nédu X —A la
mot phu thudc ham day da (tire la khéng ton tai X' < X sao cho X' > A € FY)

Vi dy 5.10

Cho lwoc d6 quan hé Q(ABC) va tap phu thudc ham

F={ A—>B
A— C;
AB - C

}

thi A —» ;B A — C la cac phu thuéc ham déy du. Phu thuéc ham AB — C
khéng 1a phu thudc ham ddy da vi co A — C.
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Chu y rdng, mét phu thuéc ham ma vé tréi chi c6 mét thudc tinh la phu
thuéc ham dy du.

5.6.2.Dang Chuan Mét (First Normal Form)

Lwoec d6 quan hé Q dwoc goi la dat dang chuan 1 (1NF) néu va chi néu
toan bd cac thudc tinh clia Q déu mang gia tri don.

Chéang han xét quan hé

MASV HOTEN MONHOC DIEMTHI
00CDT | Nguy&n Van Thanh Ky Thuét Lap Trinh 8
H189 Co S& D Liéu 9
Céu Tric D& Liéu 7
00CDT | Tran Thu Ha Ky Thuét Lap Trinh 5
H211

Lwoc dd quan hé nay khoéng dat dang chuan 1 vi cac thudc tinh MONHOC,
DIEMTHI khéng mang gia tri don (chang han sinh vién Nguy&n Van Thanh cé
thudc tinh mén hoc la Ky Thuét Lap Trinh, Co S& D& Liéu, Céu Tric D Liéu.

Ta hoan toan cé thé dwa quan hé trén vé dang chuén 1 nhu sau:

MASV | HOTEN MONHOC DIEMTHI

00CD | Nguyén Van Thanh | Ky Thuét Lap Trinh 9
TH189

00CD | Nguyén Van Thanh | Co' S& D@ Liéu 8
TH189

00CD | Nguyén Van Thanh | C4u Tric D@ Liéu 7
TH189

00CD | Tran Thu Ha Ky Thuat Lap Trinh 5
TH211

Chu y rang néu ta khéng noi gi thém, thi lwgc dé quan hé dang xét it
nhét 1a dat dang chuan 1.

5.6.3.Dang Chuan 2 (second normal form)

M6t lwoc dd quan hé Q dat dang chuén 2 néu Q dat dang chuén 1 va tat

ca cac thudc tinh khéng khoa clia Q déu phu thudc day di vao khoa.
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Néu mét lwgc dd quan hé khéng dat chudn 2 thi ta néi né dat dang
chuan1.

Chéang han xét lwgc dé quan hé

Q(A,B,C,D) va

F={ AB— CD;
B — D;
C— A}

Khoa la {A,B} va {B,C}. Do do D la thudc tinh khong khoa, A,B — D

khéng 1a phu thudc ham ddy da vi c6 B — D.

Vay Q dat chuan 1.

Vi du 5.11:

Xac dinh dang chuan cla lwoc dd quan hé sau.

Q(GMVNHP)

F={G—>N; G-H; G-oP; M—-V; NHP—M}

Dé thay khoa clia Q 1a G.

Thudc tinh khéng khoa la M,V,N,H,P.

Do cac phu thuécham G > M; G ->V; G —>N; G > H; G > Placac
phu thudc ham day da, nén lwoc dd quan hé Q dat dang chuan 2

Hé qua:

-Q dat 2NF néu Q 1a 1NF va tap thudc tinh khéng khoa ctia Q bang réng.

-Néu khoa cta quan hé cé mét thudc tinh thi quan hé dé it nhat dat
chuén 2.

Vi du 5.12:

Q(ABCDEH)

F={A - E; C - D; E —» DH}

D& thay khoa ciia Q 14 K={ABC}

D la thudc tinh khéng khoa. va C — D, vi C la tap con thyc sy clia khoa
nén Q khéng dat dang chuén 2.

Dang Chuén 3 (third normal form)

Bién soan : Phan Tan Quéc



Giao Trinh Co S& Dir Liéu Trang 72

M6t lwoc @6 quan hé Q dat dang chuan 3 néu moi phu thudéc ham X—A

e F* ( F la tap phu thudc khdng hién nhién dinh nghia trén Q, A la thudc tinh

don, X la tap thudc tinh con cta tap Q), thi mét trong hai diéu kién sau duoc

thoa:

Hoac X Ia moét siéu khoa cua Q

Hoac A la mét thubce tinh khoa

Nhéan xét.

Néu Q dat chuan 3 thi Q dat chuan 2

Vidu 5.13

Cho Iwgc db quan hé Q(ABCD)

F=[AB > C ;D —»>B C — ABD]

K1=[AB]; K2=[AD];K3=[C]

la cac khod, vay Q khoéng co thudc tinh khéng khoa nén Q dat chuan 3
Hé qua

Néu lwoc dd quan hé Q,F ma Q khéng cé thudc tinh khéng khoa thi Q

dat chuan 3.

Vi du 5.14
Xac dinh dang chuan cla lwoc dd quan hé sau.
Q(NGPM)
F={NGP—-M;
M—P}
D& thay cac khoa clia Q 1a {NGP}, {NGM}
NGP — M cé vé trai 1a siéu khoa
M — P cé vé phai la thudc tinh khoa.
Nén Q dat chuén 3.

5.6.5.Dang Chuan BC (Boyce Codd normal form)

M6t lwoc d6 quan hé Q & dang chuan BC néu véi mbi phu thudc ham

khéng hién nhién X — A € F thi X |a mét siéu khoa cua Q.

Nhén xét: Néu Q dat chuan BC thi Q dat chuan 3
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Vi dy 5.15

Xac dinh dang chuén cla lwgc d6 quan hé sau.

Q(ACDEIB)

F={ACD—EBI;

CE—>AD}

Dé thay Q c6 hai khod 1a: ACD va CE. Cac phu thudc ham cla F déu co
vé trai |a siéu khoa, nén Q dat dang chuan BC.

DPINH LY : Céac Iép dang chuan ctia mét lwgc dd quan hé c6 quan hé

I6ng nhau: nghia la I&p sau nam tron trong 1&p trudc. BCNF < 3NF

2NF < 1NF

Vi du 5.16

Chéng han cho lwoc d& quan hé Q(ABCD) va F = [AB —» C; D — B;
C— ABD] thi Q dat chuan 3NF nhuwng khéng la BCNF

Néu F = [B » D, A » C, C —» ABD] thi Q dat dang chuin 2NF nhwng
khéng la 3 NF.

Dang chuan ctia mét lwoc dd co s& div liéu la dang chuan thap nhét
cla cac lwge dé quan hé con.
Chu y: Cac dang chuén cao hon nhw dang chuén bdn (v&i phu thudc da tri),
dang chuan nadm (v&i phu thudc chiéu két) cé thé xem cac tai liéu tham khao da

chira.
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BAI TaP
5.1.a) Cho lwgc d6 quan hé Q(ABCD), r la mét quan hé trén Q.
r
A B C D
al b1 c1 d1
af b2 c1 d1
a1 b3 c2 d1

a2 b2 c2 d2

phu thuéc ham nao sau day khong thoa r
a) DoA;
b) AC - D;
c) CD-—A;

d) D—B;

b.Cho luvoc db quan hé Q(ABCD), r 1a quan trén Q dwoc cho nhw sau:
A B Cc D

af b1 cl d2

a3 b1 c2 d1

al b1 c2 d2

Nhirng phu thuéc ham nao sau day thoa r ?

AB — D; C > B; B—->C; BC—oA; BD — A.

¢.Cho luvgc dd quan hé Q(ABCD), r l1a quan hé dwoc cho nhu sau:

A B C D
X u X y
y X z X
z y y y
y z w z

Nhirng phu thuéc ham nao sau day khong thoa r ?
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5.2.

A—->B; A->C; B>A C>D;D>C;D>A
a.Cho lvgc dd quan hé Q(ABCD) va tap phu thudc ham
F={ A-B;

BC—Dj}.
Nhirng phu thuéc ham nao sau day thudc F* ?

C—->D;A—-D; AD>C;AC—>D;BC—>A;B—~CD.

b.Cho lwgc dd quan hé Q(ABCDEGH) va tap phu thudc ham
F={ AB—-C;

B —D;

CD > E;

CE — GH;

G- A}
Nhirng phu thuéc ham nao sau day khéng thudc vao F* ?

AB - E; AB— GH; CGH - E; CB - E; GB - E.

c)Cho lwgc dd quan hé Q,F nhw sau:

véi Q=(ABCD)
F=[ A — B;
A — C].

Trong cac phu thuéc ham sau, nhirtng phu thuéc ham dwoc suy rate F ?

5.3.

5.4.

A—-D; C—>D; AB—-B; BC - A; A - BC

Cho lwgc dd quan hé Q(ABCD) va tap phu thudc ham

F={ A - D;
D> A;
AB—C}

a.Tinh AC*

b.Chirng minh BD - C ¢ F*
a)Q(ABCDEG)
Cho F={AB — C;
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C-oA;
BC — D;
ACD — B;
D — EG;
BE—>C;
CG — BD;
CE — AG}
X=[BD], X"=?
Y=[CG], Y'=?
b)Cho Iwvgc dd quan hé Q va tap phu thuéc ham F
F={ AB - E;
AG — |;
BE — |;
E->G;
Gl>H}
Chirng minh rdng AB — GH.
c.Twong ty cho tap phu thuéc ham
F={ AB->C;
B - D;
CD —> E;
CE — GH;
G- A}
Ching minh rdng AB — E; AB —»> G
d.Q(ABCDEGH)
F={B —-A; DA- CE; D - H; GH— C;

Hay tim mot khoa ctia Q ?

5.5. Hay tim tat ca cac khoa cho lwoc dd quan hé sau:

AC— D}

Q(BROKER,OFFICE,STOCK,QUANTITY,INVESTOR,DIVIDENT)

F={
STOCK—DIVIDENT
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INVESTOR — BROKER
INVESTOR, STOCK — QUANTITY

BROKER — OFFICE }

5.6.Q(A,B,C,D)
F=[ AB — C;
D - B;
C — ABD]

Hay tim tat ca cac khoa cltia Q

5.7. Cho lvgc dd quan hé Q(MSCD,MSSV,CD,HG) va tap phu thudc F nhu sau:
F=[ MSCD—CD;
CD—MSCD;
CD,MSSV—HG;
MSCD,HG—-MSSV;
CD,HG—>MSSV,;
MSCD,MSSV—HG}

Hay tim phu téi thiéu cla F.

5.8 Xac dinh pha téi thiéu ctia tap phu thudc ham sau:

Q(ABCDEG)
F ={AB - C;
C-oA

BC —» D;
ACD - B;

D - EG;

BE — C;

CG - BD;
CE — AG}

5.9. Cac nhan xét sau dung (D) hay sai (S) ? (k& bang sau va ghi D hodc S cho mbi cau trén)

a

b

(¢

d

e

f

g

H

a.Cho Q va F={AB — C; A — B} thi Q dat dang chuan 1.
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b.Mét lwoc dd quan hé Q ludn tim dwoc it nhat mot khoa.
cNéuXY > Z thiX—> ZvayY > Z
d.Céc thudc tinh khéng tham gia vao vé phai ctia bat ky phu thudc ham nao thi phai la
thudc tinh tham gia vao khoa.
eNéuX—>YvaYZ—-W thi XZ—>W
f.Néu Q dat dang chuan moét va khoa ctia Q chi c6 mét thudc tinh thi Q dat dang chuan
ba.
g.Mo6t tap phu thudc ham F cé thé cé nhiéu tap pha téi thiéu.
h.Néu X > Y va U - V thi XU - YV.
510 a.Cho Q(ABCD)va
F ={AB — C: D — B; C - ABD}.
Hay kiém tra xem AB — D c6 thudc F* hay khéng ?
Hay tim t4t ca cac khoa cuia lwgc db quan hé Q. Xac dinh dang chuén cla Q.
b.Cho Q(A,B,C,D)
vaF={C >A;A— C; AD - B; BC - D; AB— D; CD—>»B}
Hay tim phu ti thiéu cla F.
5.15. Cho biét dang chuan cla cac lwoc db quan hé sau:
a.Q(ABCDEG);
F=[A - BC, C - DE, E — G]
b.Q(ABCDEGH):
F=[C — AB, D — E, B — G]
c.Q(ABCDEGH);
F=[A - BC.D — E, H — G]
d.Q(ABCDEG);
F=[AB — C; C — B; ABD — E;G — A]
e.Q(ABCDEGHI);
F=[AC — B; Bl -» ACD; ABC —» D; H — |; ACE - BCG, CG — AE]
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TRUONG CBb KY THUAT CAO THANG

PHU LUC(MOT SO DE KIEM TRA, DE THI MON CSDL)

BAI KIEM TRA HE SO 2 - MON CO SO DU LIEU (bai thir nhét)

CAU 1:(3 diém)

(Thoi gian 45 phut)

Chuyén mé hinh thyc thé két hop sau sang mé hinh di liéu quan hé. Tim khéa cho méi lwoc

dd quan hé con.

SOPM

NGAYMUON

MADG
HOTEN
DIACHI

| PHIEUMUON

1,1

thudc

(1,n)

%

POCGIA

CAU 2:(3 diém)

Cho lvoc db co s di¥ liéu véi 3 lwoec dd quan hé sau:

(1,m)

(1,m)

-NGAY TRA

SACH

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

SACH

TENSACH

M&i nhan vién c6 mot ma nhan vién (MANV) duy nhat, méi MANV x&c dinh cac

thong tin: ho va tén (HOTEN), ngay sinh (NGAYSINH) - NGAY SINH la dang ngay

thang nam, dia chi (PIACHI), ma phong ban(MAPB) va ma chirc vu (MACV).

Phongban (MAPB,TENPB)
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M&i phong ban cé mét ma phong ban (MAPB) duy nhat, méi MAPB xac dinh
tén phong ban (TENPB).

Chucvu(MACV,TENCV,PHUCAP)

M&i chirc vu c6 mot ma chirc vu (MACV) duy nhat, mdi MACV xac dinh tén
chtre vu (TENCV), phu cép chirc vu(PHUCAP)

Cau 1.Tim khoa cho méi lwgc d6 quan hé trén.

Cau 2:Dwa vao lwoc do co s& div lieu trén, hay thwc hién cac yéu cau sau
béng ngén ngtr dai sb quan hé

a.Lap danh sach cac nhan vién c6 MAPB la “KT”. Danh sach can MANV,
HOTEN,NGAYSINH,DIACHI.

b.Lap danh sach cac nhan vién cé phu cap chirc vu. Danh sach can cac théng
tin: MANV, HOTEN, DIACHI, TENPB, TENCV.

CAU 3:(4 diém)

a.(1,0 diém)

Cho lwgc dd quan hé Q(ABCD), r va s 14 hai quan hé duoc cho nhw sau:

r S
A B C D A B C D
1 0 0 0 2 1 1 1
1 1 0 0 2 2 1 1
1 1 1 0 1 1 1 0
: : : X y z v
Tim r-s
Tinhr+s
Tinhr -s
b.(1,0 diém)

Cho hai lvgc dd quan hé Q1(ABC) va Q2(DEF), r va s la hai quan hé dwoc cho nhuw

sau:
r s

A B Cc D E F

1 2 3 1 e f

a b c a e f

X y z 5 6 7

Bién soan : Phan Tan Quéc



Giao Trinh Co S& Dir Liéu Trang 88

c.(1,0 diém)

Cho hai lwgc dd quan hé Q1(ABC) va Q2(DE), r va s |a hai quan hé dwoc cho nhu sau

r S
A B c D E
1 2 3 3 1
4 5 6 6 2
7 8 9
B>D
Timr|><| s
d.(1,0 diém)

Cho quan hé vé kha nang lai cac loai may bay clia cac phi cong:

KHANANG(SO HIEU PHI CONG, SO HIEU MAY BAY)

SO HIEU PHICONG SO HIEU MAY BAY

32 102
30 101
30 103
32 103
33 100
30 102
31 102
30 100
31 100

Hay cho biét cac phi cong cé kha nang lai dwoc ca 3 loai may bay:
100,101,103 ? Day la két qua ctia phép toan quan hé nao ?

Hét
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TRUONG CD KY THUATCAO THANG DE KIEM TRA GIJ'A KY
MON CO SO DU LIEU
thoi gian lam bai 60 phut

CAU I: (2,04)
MANV- —— ‘ -MAPB
HOTEN— Nhanvién (1.1) thudc 1.n Phongban -TENPB
. PHAI- -DIENTHOAI
NGAYSINH
(1,1 1,n)
@D thicong
(I,n n)
. Congtrinh
Chircvu -MACT
-TENCT
MACV- —-DIACHI
TENCV- -NGAYKC
PHUCAP- NGAYHT
CAU II: (3,0d)

1.Cho hai lwgc d6 quan hé Q,(ABC) va Q,(DEF), r va s l1a hai quan hé dwoc cho nhw

sau:
r s
A B Cc D E F
2 5 7 2 4 3
4 2 6 1 5 7
1 5 9 5 2 3
A=D B>F
a.Tinhr|><|s b.Tinhr|><|s
2.Cho hai lwgc d6 quan hé Q(ABCD) va Q,(CD), r va s la hai quan hé dwoc cho nhw
sau:
r s
A B Cc D Cc D
3 4 5 6 3 4
1 2 3 4 5 6
1 2 5 6
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2 3 5 6
1 2 4 5
Tinhr+s

CAU 11l (5,04)

M6t phong gido duc quan mudn l1ap moét hé thdng thong tin dé quan ly viéc lam thi tbt
nghiép phé théng co s& (I6p 9). Cong viéc lam thi dwoc té chirc nhw sau:

Lanh dao phong gido duc thanh lap nhiéu hoi déng thi (mdi hoi ddng thi gdm mot
trwdng hodc mot sb trwong gan nhau). Méi hodi ddng thi cé6 mot ma sbé duy nhat (MAHDT), mot
hoi déng thi xac dinh tén hoi déng thi(TENHDT), ho tén chu tich hoi déng(TENCT), dia chi
(BCHDT),dién thoai(BTHDT).

Mbi hoi ddng thi dwoc bd tri cho mot sé phong thi, méi phong thi cé mét sb hiéu
phong(SOPT) duy nhét, mét phong thi xac dinh dia chi phong thi (BCPT). Sé hiéu phong thi
duwoc danh sé khac nhau & tat ca cac hoi déng thi.

Gi4o vién cla céac trudng trwe thudc phong duwoc diéu dong dén cac hoi ddng dé coi thi,
mbi trwong ¢ thé co hodc khoéng co thi sinh dy thi, méi trwdng cé6 mét ma trwéng duy nhét
(MATR), mdi ma trwong xac dinh tén trwong(TENTR),dia chi (DCTR), loai hinh dao tao (LHDT)
(Céng lap, chuyén, ban cong, dan lap,...). Cac gido vién cla mot trudng co thé lam viéc tai
nhiéu hoi ddng thi. Mot gido vién cé mot ma gido vien(MAGV), mot méa gido vién xac dinh tén
gido vien (TENGV), chuyén mén gidng day (CHUYENMON), chirc danh trong hdi déng
thi(CHUCDANH).

C4c thi sinh dw thi c6 mét s6 bao danh duy nhat(SOBD), méi s6 bao danh xac dinh tén
thi sinh(TENTS), ngay sinh (NGSINH), gi&i tinh (PHAI), méi thi sinh dwoc xép thi tai mot phong
thi nhéat dinh cho tat ca cac mdn, méi thi sinh cé thé cé chirng chi nghé (CCNGHE) hodc khéng
(thudc tinh CCNGHE kiéu chudi, CCNGHE="x" néu thi sinh cé chirng chi nghé va CCNGHE
bang rédng néu thi sinh khéng cé chirng chi nghé).Thi sinh clGa ciing moét trwdng chi dw thi tai
mot hdi ddng thi.

M&i mén thi c6 mét ma mén thi duy nhat (MAMT), mdi ma mén thi xac dinh t&n mén
thi(TENMT), budi thi (BUOI), ngay thi (NGAY). Gia st toan bo cac thi sinh trong hoi ddng thi d6

déu thi chung mét s6 mén do s& gido duc quy dinh (cé thé thay dbi tuy theo nam). M&i mén thi
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duwoc té chirc trong mot budi cia mot ngay nao do. ng véi mbi mén thi mét thi sinh cé mot
diém thi duy nhat(BIEMTHI)
Dwa vao phan tich & trén, gia st ta c6 lwoc dd co s& di liéu sau:
HD(MAHDT,TENHDT, TENCT, BDCHDT,DTHDT)
PT(SOPT,DCPT,MAHDT)
TS(SOBD, TENTS,NGSINH,PHAI,CCNGHE, MATR,SOPT)
MT(MAMT, TENMT,BUOI,NGAY)
GV(MAGV, TENGV,CHUYENMON,CHUCDANH,MAHDT,MATR)
TR(MATR,TENTR,BCTR,LHDT)
KQ(SOBD,MAMT,DIEMTHI)
YEU CAU
1.Hay xac dinh khéa cho méi lvgc dd quan hé trén.
2.Dwa vao lvgce dd co s& dir liéu trén, hay thwc hién cac yéu cau sau bang
SQL.
a. Danh sach cac thi sinh thi tai phong thi cé sé hiéu phong thi (SOPT) Ia “100”
Yéu cau cac théng tin: SOBD, TENTS,NGSINH, TENTR
b. Két qua ctia mén thi c6 ma mén thi (MAMT) Ia “T” cla tAt ca cac thi sinh c6 ma
trwong (MATR) la “NTMK”, két qua dwoc sap theo chiéu gidm dan cla diém thi
(BIEMTHI).
Yéu cau cac thong tin:SOBD, TENTS, DIEMTHI
c. Téng sb thi sinh cé chirng chi ngh&(CCNGHE) clia méi trwdng, thong tin can dwoc
sap theo chiéu tdng dan ctia TENTR.
Yéu cau cac thong tin: MATR, TENTR, SOLUONGCC, trong d6

SOLUONGCC la thudc tinh ty dat.

Hét
(Sinh vién khéng dwoc str dung tai liéu

Can bo coi thi khong giai thich)
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TRUONG CD KY THUATCAO THANG

DE KIEM CHUONG 3
MON CO' SO DU LIEU
thoi gian lam bai 90 phut

HO VA TEN SV: DIEM
MASV:
CA KET QUA CAU KET QUA

U
1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34
10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50
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1. Consider a relation Q(A,B,C,D) with the following functional dependencies:
A—>Band B> C

The number of superkeys of Q is:

(a) 2
(b) 3
() 4
(d) 5
(e) None of the above

2. Which of the following functional dependencies must be FALSE ?
a) X >Y =XZ->YZ
b) X->Y, YW Z=> XW- Z.
c) X>Y, Xo5Z=>X->YZ
d) XY, ZcY=> X7
e) None of the above
3. Consider relation S(B, G, U, N, A) with the FD's: BG —» U,G —- N,NA—> B
What are all the keys of S ?
a) {B, G}and {N, A}
b) {U. A}
c) {G, A}
d) {B,N}
e) {B,G,U,N}
f) {B, G, A} and {G, N, A}

4. Which one of the following is correct?

(a) All FDs must involve the attributes of the same relation.

(b) All FDs must involve only a single attribute on the left side.
(c) All FDs must involve only a single attribute on the right side.
(d) All FDs must involve only single attributes on both sides.
(e) None of the above
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5. Assume the relation R(A, B, C ,D, E) is in at least 3NF. Which of the following functional
dependencies must be FALSE?
a.A B - C
b.AJB - D
c.C,D - E
d. None of the above

6. SQL provides a number of special aggregate functions. Which one of the following is not
included in SQL?

) SUM

) MAX

MIN

~—"

(a
(b
(c
(d) COUNT
(e) MEDIAN
7.  Which of the following finds all groups meeting stated conditions?
(a) Select
(b) Where
(c) Find
(d) Having
8. The clause is used to restrict the groups returned by a query.
(@) FROM
(b) WHERE
(c) HAVING
(d) GROUP BY
9. To get all the customers from Hawaii sorted together, which of the following would be used?
(a) Order By
(b) Group By
(c) Having
(d) Sort
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10. The set operator will show all rows common to both tables A and B.

(@) intersection
(b) union

(c) difference
(d) product

11. Using the product operator, if table A has 2 rows and table B has 4 rows, the number of

rows in the product of these two tables is:

(@)
(b)
()
(d)

12. Suppose relation R(A,B,C,D,E) has the following functional dependencies:

A—->B

B->C

BC - A

A—-D

D—>E

Which of the following is not a key?

(@)
(b)
()
(d)
(e)

13. Consider a relation Q with five attributes L V O B Y. You are given the follwoing
dependencies: L - V; VO — Yand YB — L.

The number of superkeys of Q is: (not superkeys)

(a).2
(b).3
(c)4
(d).5

4.
8.
16.

20.

A
E
B
D

(b) and (d)
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14. Use the following tables and data,All of the fields are Integers.The table names are Q

A B C D

1 2 3 4

2 4 6 8

5 6 7 8

How many records does the following SQL example return?
SELECT * FROM Q WHERE A>=5 OR D>=7;
a) 1
b) 2
c) 3
d) 4
15. How many records does the following SQL example return?

SELECT sum(A) AS S FROM Q GROUP BY A;

a) b) c) d)
S S S S
11 1 4 None of the above
1 7
2 6
2 3
5 5

16. The SQL below will return one value. What is it?

SELECT sum(A) AS S FROM Q GROUP BY A HAVING count(A)>1;

a) b) c) d)

S S S S

2 9 2 None of the above
4 2
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17. How many records does the following SQL example return?

SELECT count(*) FROM Q GROUP BY A, B;

a) 2
b) 3
4

d) 6

e) None of the above

5

18. Use the following tables and data..All of the fields are Integers.The table names are R and

S
R
A
6
4
S
C|D]|E
814 |2
315 1|7
61219

How many records does the following SQL example return?

SELECT COUNT(*) FROM R, S WHERE R.A=S.D OR R.B=S.E;

a) 1

O
N—"
£ w N

19. How many records does the following SQL example return?

SELECT COUNT(*) FROM R, S WHERE R.A=S.D;
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20. Which of the following statements contains an error?
(@) SELECT * FROM emp WHERE empid = 493945;
(b) SELECT empid FROM emp WHERE empid= 493945;
(c) SELECT empid FROM emp;
(d) SELECT empid WHERE empid = 56949 AND lastname = 'SMITH;
21. Which of the following statements will return the names of the products with Product ID 10,
11, or 427
(@) SELECT ProductName FROM products WHERE ProductID IN (10,11,42)
(b) SELECT ProductName FROM products WHERE ProductID IN 10 OR 11 OR 42
() SELECT ProductName FROM products WHERE ProductID = (10,11,42)
(d) SELECT ProductName FROM products WHERE ProductID IS (10,11,42)
(e) None of the above
22. Which of the following commands will return the list of product names sorted in ascending
alphabetic order?
(@) SELECT ProductName FROM products ORDER BY ProductName DESC
(b) SELECT ProductName FROM products ORDER BY ProductName ASC
() SELECT ProductName FROM products SORTED BY ProductName ASC
(d) SELECT ProductName FROM products SORTED BY ProductName DESC
(e) None of the above
23. Which of the following will return a list of every product ID currently listed in the
order_details table where each product ID is listed only once?
(@) SELECT DISTINCT ProductlD FROM order_details
(b) SELECT ProductID FROM order_details ONLY ONCE
(c) SELECT ProductlD FROM order_details
(d) SELECT UNIQUE ProductiD FROM order_details
(€) None of the above
24. In the instance of the relation R(A,O,T,V,U) shown below, which of the following functional

dependencies hold ?
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25.

26.

27.

28.

29.

AOTVU
12345

143 405
12 4 41

a) AO > T;VU - A
by O—»> V;AV - U
c) T-> O;AV »> U
d AO->T

e) O-> V;VU - A

Which of the following statements contains an error?

(a) SELECT cid, sum (qty) from orders group by cid having sum(dollars) > 2000;
(b) SELECT aid, avg (qty) from orders group by aid;

(c) SELECT cid, sum (dollars) from orders;

(d) SELECT count (*) from orders;

Which code lists employees by descending order of salary

(@) SELECT * FROM EMPLOYEES SORT BY SALARY DESCENDING;
(b) SELECT * FROM EMPLOYEES IN ORDER OF SALARY;

(c) SELECT * FROM EMPLOYEES ORDER BY SALARY DESC;
(d) SELECT * FROM EMPLOYEES ORDER BY SALARY;

In order to perform a join, which criteria must be true?

(@) The two tables must have only one column exact same columns.
(b) The tables in the join need to have common rows.

(c) The two tables must both have primary keys

(d) The two tables must have a common column.

Consider the follow attributes and functional dependencies:

ABC

AB— C

C—o>A

List all keys (not superkeys):

What will result from the following SQL Select statement?
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Select min(product_description)
from product_v;
(@) The minimum value of product_description will be displayed.
(b) An error message will be generated.
(c) The first product description alphabetically in product_v will be shown.
(d) none of the above
30. The following two SQL statements will produce the same results:
Select last_name, first_name
from customer

where credit_limit > 99 and credit_limit < 10001;

Select last_name, first_name
from customer
where credit_limit between 100 and 10000;
a.TRUE
b.FALSE
31. The following query will execute without errors:
select customer.customer_name, salesman.sales_quota
from customer
where customer.salesman_id =
(select salesman_id
from salesman
where Iname = ‘SMITH’);
a.TRUE
b.FALSE
32. Table TT{J,D,C,V,N, G}and a set of functional dependencies
JCN - V,G
D->CV,G
J—->D,CG

The closure of {D } is:
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a) JDCVNG
b) JDCVG
c) JCVG
d) DCVN
e) DCVG
33. Table TT{O,M, Z, I, Q}and a set of functional dependencies
O —>1,Q
> M,Z
0,Z->M
Table TT is:
a) 1NF
b) 2NF
c) 3NF
34. For which task in SQL would you use an IN clause
(@) To query the database for unknown values
(b) To query the database for a range of values
(c) To query the database for a character pattern
(d) To query the database for values in a specified list
35. A Cartesian product is
(a) A group function
(b) Produced as a result of a join select statement with no where clause
(C) The result of fuzzy logic
(d) A special feature of Oracle Server
36. A type of query that is placed within a WHERE or HAVING clause of another query is called
a:
(@) master query.
(b) subquery.
(c) superquery.
(d) multi-query.

37. In order to perform a join, which criteria must be true?
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(a) The two tables must have the exact same columns.
(b) The tables in the join need to have common rows.
(C) The two tables must both have primary keys
(d) The two tables must have at least one common column.
38. An attribute(s) which uniquely determines a tuple within a relation is called a:
(a) Candidate key
(b) Foreign key
(c) Primary key
(d) All of the above
(e) AandC
39. Table Q(A,B,C) and a set of functional dependencies
AB — C;
C-oA;
Table Q is:
a) 1NF
b) 2NF
c) 3NF
d) BCNF
40. Table Q(A,B,C,D) and a set of functional dependencies
AB — C;
D - B;
C—>AD
Table Q is:
a) 1NF
e) 2NF
f) 3NF
g) BCNF

41. The following table and functional dependencies exhibits what type of dependency?

Table(A, B, C)
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A->C

A->B

B>C

(a) Partial Dependence
(b) Transitive Dependence
(c) Full Dependence

(d) A and B

(e) None of the above

42. In the instance of the relation R(A,B,C,D,E) shown below, which of the following functional

dependencies (FD's) hold? Briefly justify your answer.

. AB>C I. B>D . DE>B
(a) | only

(b) Il only

(c) I and 11l only

(d) Il and Il only

43. Table Q{A, B, C, D} and a set of functional dependencies
A—->B,C
D->C
The closure of {A D } is:
a) AD
b) ADBC
c) BC
d) None of the above
44. Consider the relation student(sno, sname, cname, cno) where (sno, cno) or (sname,

cname) are candidate keys. There are functional dependencies within the keys.
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The highest normal form whose requirements this relation satisfies is:

(@) 1NF
(b) 2NF
(c) 3NF
(d) BCNF

45. Let R be a relation with attributes (B,I,N,R,U,L) and let the following functional
dependencies hold.
B —I
B >N
NR —->U
NR —-L
| > U
Given the above functional dependencies, which of the following functional dependencies does
not hold:
a) NRo>UL
b) BR—>L
c) B->U
d) -NR
46. Suppose relation R(S,G,F,Y,N) has the following functional dependencies:
S »>G
G »F
GF —S
S »Y
N —»S
Y —>N
Which of the following is not a key?
a) N b) GF
c) S d Y
47. Table TT{A,N,H,K,J, O, X} and a set of functional dependencies

A,N->OX
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J—>A,NH
H, O - K, X
H K X—>0

AN X—>J

The closure of {A N } is:

48. Consider the follow attributes and functional dependencies:

e) AHKXJO
f) ANHKXJ
g9) ANHXJO
h)y ANHKXJO

ABCDEFH

A—D

AE > H

DF - BC

E—->C

H—->E

List all keys (not superkeys):

49. (D& 48) Consider the decomposition into 3 relations: (AD) (EC) (ABEFH). Is this

decomposition in

a)
b)
c)

(
(
(
(d)

50. Consider a relation R(A,B,C) with the following functional dependencies:
A—>BB—>Cand B> A

The number of superkeys of R is:

(@)
(b)
(c)
(d)

BCNF
3NF
1NF

None of the above

2

3
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TRUONG CD KY THUATCAO THANG DE THI MON CO SO DI LIEU
KHOA BT-TH thoi gian [am bai 90 phat

CAU I:(5d)
Sau day la mét sb lwoc db quan hé duoc trich tir bai toan quan ly tuyén sinh:
DIEMTHI(BIEMTHISO,DIACHIDIEMTHI)

M6t hoi ddng coi thi tuyén sinh c6 nhiéu diém thi, mdi diém thi dwoc dat tai mot trwong
nao do. Céac diém thi (DIEMTHISO) dwoc danh sb la diém thi s6 1, diém thi sb 2, diém thi s
3,...Méi diém thi xac dinh dia chi (DIACHIDIEMTHI).

THISINH(SOBD,HOTEN,NGAYSINH, PHAI, DIACHI, MANGANH, PHONGTHI)

Méi thi sinh c6 mét sé béo danh (SOBD) duy nhét, mbi s6 bao danh xéac dinh céc théng
tin: ho va tén (HOTEN), ngay sinh (NGAYSINH), phai (PHAI), dia chi thuwong tri (DIACHI), ma
nganh dang ky thiMANGANH), sé hiéu phong thi(PHONGTHI).

NGANH(MANGANH, TENNGANH)

Méi nganh c6 mét ma nganh (MANGANH) duy nhat, m&i ma nganh xéc dinh tén nganh
(TENNGANH), chdng han nganh Céng Nghé Théng Tin c6 ma nganh la 01, nganh Céng Nghé
Hoa Thuc Phédm c¢6 mé nganh la 10, ...

PHONG(PHONGTHI,DIEMTHISO)

Méi diém thi c6 nhiéu phong thi (PHONGTHI) duoc danh sé hiéu khéac nhau & tat ca
céac diém thi (trong mét phong thi cé thé cé céc thi sinh cda nhiéu nganh khac nhau)

1.Xac dinh khoa cho méi lwgc dd quan hé trén (1 diém)

2.Hay xac dinh cac rang budc toan ven cé trong lwoc dé co s& di liéu trén (mbi loai
cho mét vi du) (1 diém)

3.Thwc hién cac yéu ciu sau bang SQL (3 diém)

a.Lap danh sach céc thi sinh d&ng ky dw thi cé sé hiéu phong la “0061”, danh sach can:
SOBD,HOTEN,TENNGANH va dugc sép tdng dan theo cot SOBD.

b.Danh sach céc thi sinh d& dang ky thi vao nganh cé ma nganh 1a "01”, danh sach can:
SOBD, HOTEN, NGAYSINH, PHONGTHI, BIACHIDIEMTHI va dwoc sép tang dan theo cot
SOBD.

c.Hay thdng ké xem mdi nganh cé bao nhiéu thi sinh da dang ky thi, danh sach can:

MANGANH, TENNGANH, SOLUONG, trong d6 sé lwong(SOLUONG) 1 thudc tinh tw dét..
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CAU II: (24)

1.Cho lwoc dd quan hé Q(ABCD), r va s la hai quan hé dwoc cho nhu sau:

r S
A B C D A B C D
1 0 0 0 2 1 1 1
1 1 0 0 2 2 1 1
1 1 1 0 1 1 1 0
1 1 1 1 X y z \%
Tim r-s

r s

r s

A B C D E F

1 2 3 1 e f

a b c a e f

X y z 5 6 7
A=D

Tim ri><| s

3.Cho hai lvgc dd quan hé Q1(ABC) va Q2(DE), r va s la hai quan hé dwgc cho nhw sau

r s
A B C D E
1 2 3 3 1
4 5 6 6 2
7 8 9

B>D
Timr|><| s

4.Cho hai lwgc dd quan hé Q;(ABCD) va Q,(CD), r va s la hai quan hé dwoc cho nhw sau:
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a b e f e f
b c e f
c d e f
a b d e
Tinhr+s
CAU Il (14)

1)Cho lvoc dd quan hé Q(ABCDE), r Ia mét quan hé dwgc cho nhu sau:

A /B |C |D |E

1 2 3 |4 |5

1 4 3 4 5

1 2 4 4 1

Nhirng phu thudéc ham nao sau day thod r ?
C - B; AD — E; B —> D; AB — C. AC - D
2.Cho lwgc dd quan hé Q(ABCD) va tap phu thudc ham F = {A —» B ; BC—D}.
Nhirng phu thudéc ham nao sau day thubéc F*?
C—->D;A->D; AD—>C;AC—>D;BC—>A;B— CD.
CAU IV (24)
1.Cho lvgc db quan hé Q va tap phu thudc ham F, K < Q". Hay néu diéu kién dé K 1a khoa cta
Q.
2.Cho lvgc dd quan hé Q(ABCD) va tap phu thudc ham F={A - D; D —» A; AB—C}
a.Tinh AC”
b.Tim tAt ca cac khoa cla Q.
c. Q dat dang chuén nao ? giai thich.
Hét
(Sinh vién khéng dwoc str dung tai liéu

can bd coi thi khdng giai thich gi thém

Bién soan : Phan Tan Quéc



Giao Trinh Co S& Dir Liéu

Trang 109

TAI LIEU THAM KHAO

[1]JEFFREY D. ULLMAN

Principles of database and knowledge base systems
[2].Nguyén Ba Tuwong

co s& dir liéu- Ly thuyét va thwe hanh
[3].NGUYEN DANG TY- DO PHUC

Co s& dir liéu

Bién soan : Phan Tan Quéc



