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DAI SO QUAN HE

MUC PIiCH

(] Hiéu cac phép toan trén quan hé

| Van dung cac phép toan khi thao
tac trén di liéu (dudc to chic theo
md hinh quan hé)




chuongs DAI SO QUAN HE
1. Gigi thiéu
2. Cac phép toan trén quan hé
v, N, - o, 11, x
> 0-két (-join)

két bang (equi join),

két tu nhién (natural join),

két trai (left join),

két phai (right join),

két ngoai (outer join).

phép chia =, cic ham két hop (aggregate function)
3. Cac thao tac trén di lieu quan hé: Tim ki€ém, Thém ,
X6a, Cap nhat.
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GIOI THIEU

Pai s0 quan hé 1a ngon ngir dung dé dac ta viéc truy xuat dir
liéu trén quan hé.

Gom tap hgp cac phép toan trén cac quan hé va cho két qua la
mot quan hé.




CAC PHEP TOAN TREN QUAN HE
Phép hoi Ky hiéu: U
r va s 1a 2 quan hé kha hgp. Biéu dién hinh thic ciia phép hgp:
rus={t/(tervtes)}
Hai quan hé la kha hgp néu chiing c6 ciing sd thugc tinh va cac
thudc tinh tuong dng cung mién gia tri.

Két qua la mot quan hé c6 cac thugc tinh la cac thugc tinh cia
quan hé r, so b la hoi so by cia hai quan hé cé6 loai bé su trung

<
Ia/p' . rus(A, B, C)
Vi du: F(AB,O s(A, B, C) Al B | C
A B C A B C al b1 cl
al b1 cl al b1 cl a2 b1 c2
a2 | bl c2 a2 | b2 2 a2 | b2 cl
a2z | b2 | cl a2 | b2 | e °

CAC PHEP TOAN TREN QUAN HE
Phép giao Ky hiéu: n
Cho hai quan hé r va s kha hgp.
Bi€u dién hinh thic clia phép giao:
rns={(ter)A(tes))

Két qua la mot quan hé c6 cac thugc tinh la cac thudc tinh cta
quan hé r, gom cac b xuat hién é ca hai quan hé.

Vi du:
r(A B, C) s(A, B, C) rns (A, B, C)

A |B |C A | B C A B C

al b1 cl
al b1 cl1 al b1 cl

a2 b1 c2

a2 | b2 2
a2 | b2 cl 6




CAC PHEP TOAN TREN QUAN HE
Phép tru Ky hiéu: -
Cho hai quan hé r va s kha hgp.
Bi€u dién hinh thic cta phép trur:
r-s={t/(ter)A(tgs)}

Két qua la mot quan hé c6 cac thugc tinh la cac thudc tinh cta
quan hé r, gom cac b xuat hién & quan hé r ma khong c6 6's.

Vi du:
r(A, B, C) s(A, B, O) r-s( B C)
A | B C A B C A B C
al | b1 | c1 1 | b1 c a2 b1 2
a2 b1 c2
a2 b2 c2 a2 b2 cl1
a2 b2 cl 7

CAC PHEP TOAN TREN QUAN HE

Phép chon Ky hiéuc

Dinh nghia: Cho lugc do quan hg R (A, A,,..., A), r(R):
op (r) ={t,tervatthéaE}

E 1a mot biéu thic cho biét diéu kién chon.

Ky hiéu: o (r)

+ Phép chon dugc dung d€ trich chon cac dong théa diéu kién chon
E tir quan hé ban dau.

+ K&t qua la mgt quan hé c6 s6 cot bang so cot cia r, s6 dong la sg

dong trong r théa E. .




CAC PHEP TOAN TREN QUAN HE
Phép chon

Vi dui: Cho danh sach cac nhan vién thugc phong c6 ma la KD.

Sorc -« (NHANVIEN)

Vi du2: Cho danh sach cac nhan vién nit cia phong KD c6 luong
I6n hon 1000000.

GPHAI = ‘nu’ and PHG = ‘KD’ and LUONG >1000000 (NHANVIEN)

CAC PHEP TOAN TREN QUAN HE
Phép chiéu Ky hiéu: II
Cho truéc mot lugc do quan hé R (A, A,,..., A), XcR,
r(R):
Iy (r) = {tIX] | ter)
Ky hiéu: TT A1, A2, ..., Ak (r)
Ai 1a cac thudc tinh chiéu

+ Phép chiéu dugc ding dé b bét cac thudc tinh khong quan tam
i quan hé ban dau.

+ K&t qua l1a mgt quan hé cé so cot la tap thudc tinh chiéu X, s6
dong la so dong trong r c6 loai bé sy trung lap.

+ Néu X cb chita khéa ciia r thi khong can loai bé sy tring lap dir
liéu. 10




CAC PHEP TOAN TREN QUAN HE

Phép chiéu
vidu 1: Cho danh sach nhan vién gom cac théng tin tén
nhan vién, lueng, nam sinh, phai.

IT 1enny, Luong, Namsing, pral (NHANVIEN)

vidu 22 Cho danh sach tén tat ca cac dé an.

I1 tenpa DEAN
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CAC PHEP TOAN TREN QUAN HE

Vidu 1: Cho danh sach nhan vién cé luong > 2000
(MANYV, TENNV, LUONG)

I1 MANYV, TENNV, LUONG (6 LuonG >2000 (NHANVIEN))

Vidu 2: Cho danh sach nhan vién nii thugc phong c6 ma la KD.

(MANYV, TENNV)

I MANYV, TENNV (G PHAI = ‘NU” AND PHG = ‘KD’ (NHANVIEN))
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CAC PHEP TOAN TREN QUAN HE
Phép gan Ky hiéu: «
Vidu 1: Cho danh sach nhan vién cé luong > 2000
(MANYV, TENNV, LUONG)

IT many, Tenn, wone (O Luong >2000 (N HANVIEN))

!

KQ1 < 6 | yone s2000 (NHANVIEN)

KQ «II MANYV, TENNV, ong(KQT)
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CAC PHEP TOAN TREN QUAN HE

Phép di tén Ky hiéu: p
Poi tén quan hé
Biéu thiic py (E) tra vé két qua biéu thic E duéi tén y.
Déi tén thudc tinh
biéu thic
Pa1, A2, ..., An) (E)

tra vé két qua biéu thiic E véi cac thudc tinh da dugc doi tén
thanh A1, A2, ..., An.

14




CAC PHEP TOAN TREN QUAN HE

Phép tich P& — cac (Cartesian)

Ky hiéu: x

Dinh nghia khai niém “dat canh nhau”. Gia st ta
c6 hai bo dir liéu:

d =(d1, d2, ..., dm)

e =(el, e2, ..., em)

Phép “dat canh nhau” cua e va d dugc dinh nghia
nhu sau:

dne=(d1,d2, ..., dm,el,e2, ..., em)
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CAC PHEP TOAN TREN QUAN HE

Phép tich Pé—cac (Cartesian) Ky hiéu: x
R1(A1, A2, ..., An) r(R1) c6 k1 b dif liu
R2(B1, B2, ..., Bm) s(R2) co k2 b dir liéu

Bi€u dién hinh thiic clia phép tich Dé-cac:

rxs={t/ t cé dang (a1, a2, ..., an, b1, b2, ..., bn), trong d6 (a1,
a2, ..., an) erva(bt, b2, ..., bn) € s}

Tich Pé — cac r x s clia r va s la mét quan hé cé k1+*k2
bo, mdi bd ciia quan hé két qua dugc tao thanh bang cach dat
canh nhau 1 by casva 1 by ctar.
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CAC PHEP TOAN TREN QUAN HE

Phép tich Pé — cac

r (A, B, Q)
A B C
al | b1 | cl
a2 | b2 | c2

rxs (A, B,C,D,E, F)

Ky hiéu: x
s(D, E, F)

D E F

dl | el f1

d2 | e2 | f2
A |B |C |D |E [F
al |b1 [c1 |d1]el|f1
al|bl|cl|d2|e2]|f2
a2 |b2|c2|dl|el|f1
a2 |b2|c2|d2|e2|f2
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Phép tich Pé - cac

MANV TEN PHG
N1 NVA KD
N2 TTB KT
NVxPB

(MANV,TEN, PHG,MAPB,TENPB)

NV (MANV, TEN, PHG)

CAC PHEP TOAN TREN QUAN HE

Ky hiéu: x
PB(MAPB, TENPB)
MAPB TENPB
KD Kinh doanh
KT Ky thuat
MANV TEN PHG MAPB TENPB
N1 NVA KD KD Kinh
doanh
N1 NVA KD KT Ky thuat
N2 TTB KT KD Kinh
doanh
N2 TTB KT KT Kyghuat




CAC PHEP TOAN TREN QUAN HE

Phép két Ky hiéu: >
0 Két
KEét tu nhién (Natural join) K&t bing (Equi join)

Két trai (Left join)
Két phai (Right join)

Két ngoai (Outer join)
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CAC PHEP TOAN TREN QUAN HE

Phép két Ky hieu: >3 g ket

Phép két la su két hgp c6 thir tu cta phép tich dé — cac va phép
chon.

Goi 0 la mot trong cac phép so sanh {=, >, >, <, <, #}. Phép két
dugc dinh nghia nhu sau:

Phép két giita quan hé r(A) va s(B) ghi la:
r>aepsS=1tNnu|ter, uesvatfA] 6 u[B]}
Piéu kién A 0 B dugc goi la diéu kién két.

Ciing can gia thiét rang mdi gia tri cta cot r[A] déu co thé so
dugc (thong qua phép so sanh 0) véi moi gia tri ciia cot s[B].
20




CAC PHEP TOAN TREN QUAN HE

Phép két Ky hiéu: ™ Két bang, két tu nhién

0 1a phép so sanh “=" ta goi la phép két bang hay con goi
la equi-join

Két bang tai thudc tinh ciing tén cia hai quan hé va mot
trong hai thudc tinh dé dugc loai bé qua phép chiéu thi
phép két do dugc goi la két tu nhién .
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CAC PHEP TOAN TREN QUAN HE

Phép ké’t . S(C.0) Inner join Q(A, B, C, D)
N c b A B C D
— T A x| 1| A
K 1 B 1 X 1 B
T3 21C > |y |2 | c
4 | D
Left join Q(A, B, C, D) Right join Q(A, B, C, D) Outer join Q(A, B, C, D)
A B C D
A B C D A B C D
1 X 1 A
1 X 1 A 1 X 1 A
1 X 1 B
1 X 1 B 1 X 1 B
2 Y 2 C
sl D N R 3 | z [Nl [ Nl
u u
3 Z | Null | Null
Null [ Null | 4 D ol i~ 2 2 o




CAC PHEP TOAN TREN QUAN HE

Phép két

NV (MANV, TEN, PHG)

PB(MAPB, TENPB)

MANV [ TEN | PHG MAPB TENPB
N1 NVA KD KD Kinh doanh
N2 TTB KT KT Ky thuat
MANV TEN PHG MAPB TENPB
N1 NVA KD KD Kinh
doanh
NVxPB N1 NVA KD KT Ky thuat
(MANV,TEN, PHG,MAPB,TENPB)
N2 TTB KT KD Kinh
doanh
N2 TTB KT KT Ky thuat

CAC PHEP TOAN TREN QUAN HE

Phép két

NV DX PB (MANV,TEN, PHG,TENPB)

MANV TEN PHG TENPB
N1 NVA KD Kinh doanh
N2 TTB KT Ky thuat
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CAC PHEP TOAN TREN QUAN HE

Phép chia

Cho 2 quan hé r(R) vas(S), ScR. PatR’ =R - S.

r chia s, viét la r +s, la mot quan hé:

FR)={t|Vtse s, Itr e r: tr(R’) =t va tr(S) = ts}
r (C, D)

r(A, B, C, D)

s Tc 1o r+si(A, B)
C D
a b C d A B
a b cl1 d1 ¢ d a b
b C cl1 d1 c1 di al b1
al b cl1 d1
al b1 C d
al b1 cl d1 25
CAC HAM GOM NHOM

Max (1 field kiéu so) : tra vé gia tri 16n nhat.

Min (1field kiéu so) : tra vé gia tri nho nhat.

Count(tén field), Count(*): D&m sé phan t, tring

van dém.

Sum(1field kiéu s6): Tra vé tong.

Avg(1 field ki€u s6): Tra vé gia tri trung binh.
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Tinh toan trong dai s6 quan hé

G1, G2, ..., Gn J F1(A1), F2(A2), ..., Fn(An) (E)

Trong do
e E la biéu thiic dai s6 quan hé

e Gi la tén thudc tinh gom nhém (cé thé tinh toan khong gom
nhom)

e Fi la ham gom nhém.

e Ai la tén thudc tinh tinh téan trong ham gom nhém Fi.
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Tinh toan trong dai s6 quan hé

Vi du 1: Tinh s6 nhan vién trong toan cong ty.

No column name

S county (NHANVIEN)

20

TONGSONV

proncsonv (T countey (NHANVIEN))

20
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Tinh toan trong dai s6 quan hé

Vi du 2:Cho biét trong tiing phong ban c¢6 bao nhiéu nhan vién.

PHG o county (NHANVIEN)

MANV | HOTEN | PHAI | PHG MANV | HOTEN | PHAI | PHG PHG No
column

N1 NVA Nam | KD N1 NVA Nam | KD name
N2 TTB Nu KT N3 NVC Nam | KD KD 2
N3 NVC Nam | KD N4 TTX Nu KT KT 2
N4 TTX Nu  [KT N2 |[TTB |Nu |KT aL ]
N5 PTC Nu QLDPA N5 PTC Nu QL

PHG SONV
pruc, sonv ( PHGT county (NHANVIEN)) o | 2

KT 2

QL |29 1

Cac thao tac trén CSDL:

CAC THAO TAC TREN QUAN HE

Thém

Tim kiém
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CAC THAO TAC TREN QUAN HE

Thém
@ néu ra mot bo can chen.

@ vi€t ra mét cau truy van ma két qua la mot tap
hgp cac by can chen.

+ Trong DSQH, thao tac chén dugc dién dat nhu sau:
r<rukE

trong dé r 1a mot quan hé va E 1a mét biéu thic PSQH

Vi du: Phan cong cho nhan vién ma s6 001 lam thém dé an 10
vGi s6 gid la 20.
PHANCONG « PHANCONG v {(‘'001,10,20)}
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CAC THAO TAC TREN QUAN HE
Xo6a
Chi c6 thé xoa toan by mot bo, khong thé xéa cac gia tri trén
chi 1 thugc tinh.
Trong PSQH, thao tac chen dugc dién dat nhu sau:
rr-E

trong do6 r la mot quan hé va E la mot cau truy van PSQH

Vi du: Xoa tat ca nhiing phan cong dé &n cho nhan vién c6 ma la
001.

PHANCONG <« PHANCONG - 6,x\y—o01 (PHANCONG)
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CAC THAO TAC TREN QUAN HE
Xo6a
Vi du: Xoé tat ca nhiing phan cong dé an ma dia diém cuda dé
an 6 Ha Noi.
RT<= 6ppiEm DA ='HA NOY (PHANCONGM55a-manaDEAN)

R2 « nMANV,SODA,THOIGIAN(R1 )
PHANCONG « PHANCONG - R2
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CAC THAO TAC TREN QUAN HE
Sta

+ Co ché& lam thay d6i mgt gia tri trong mét bo ma
khéng lam thay doi tat ca cac gia tri trong bd do.

+ D€ cap nhat, si dung phép chiéu tong quat nhu sau:

F < T2, .. Fn (r)

trong d6 mdi Fi la thudc tinh th i cda R, thudc tinh thi i
khong dugc cap nhat, hoac sé dugc cap nhat.
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CAC THAO TAC TREN QUAN HE
Stia
Vi du 1: Tang thoi gian lam viéc cda nhan vién lén 1.5 lan

PHANCONG « TIMANYV, SODA, THOIGIAN*1.5 (PHANCONG)

Vi du 2: Trong quan hé PHANCONG, cac nhan vién lam viéc du6i 30
gi0 sé tdng thai gian lam viéc 1.5 1an, con lai sé ting lén 2 lan.

PHANCONG « TIMANV, SODA, THOIGIAN*1.5 (SrHo1G1AN<30(PHANCONG))

U TUMANV, SODA THOIGIAN*2 (Srho1GIAN>=30(PHANCONG))
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Heét.
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