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Pai sO quan hé

 Toan tU la cac phép toan (operations)

Phéptinh | | Kyhiéu | SGquanhé | Phépcdban

Tich decartes Cartesian production X 2 M

Phép két Join > 2
Phép chia Devision -+ 2

2
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- NGi dung

~ +» Phép tich Cartesian

« Phép két

~ +» Phép chia

« + Cac phép toan khac

"« Cac thao tac cap nhat trén quan hé
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PHEP TICH CARTESIAN
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-~ Phép tich Cartesian

f

 Pugc dung dé két hgp cac bd clia cac quan hé
lai vGi nhau

. K)’/ hiéu RxS

 Két qua tra vé la mot quan hé mdi Q
— MOi b cdia Q la td hop gilra 1 bo trong R va 1 bd
trong S
— NEuRcOubovaScovbothiQsécduxvbo

— NEu R co n thudc tinh va S co m thudc tinh thi Q sé
cO n + mthudc tinh (R* nST* =)

\
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Phéep tich Cartesian (tt)

« Vidu

unambiguous

-
e

R A B
(04 1
B |2

S X | C D
o 10 +
B 10 |+
B 20
Y 10

Pxco) (S)

CuuDuongThanCong.com

RXS A RB| X |C D
o 1 o 10 ||+
o 1 B 10 | +
o 1 B 20
o 1 Y 10
B |2 |« 10 | +
B2 |B |10 |+
112 20
B 2 |y 10
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Phéep tich Cartesian (tt)

« Thong thuong theo sau phép tich Cartesian la

phep chon

RxS CSA=5_B (RxS)
A RB |SB |[C D A RB |SB [C D
a 1 o 10 | + o 1 o 10 | +
a |1 |[p |10 |+ B |2 |B |10 |+
o |1 |B |20 |- B |2 |B |20
a 1 Y 10
B 2 o 10 | +
B 2 B 10 |+
B 2 B 20
B 2 Y 10
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- Vidu 6
 Cho biét thong tin cua bd mon cung théng tin
giang vién lam trudng bo mon do

TENBM MABM TRUONGB | NGAYNHANCHU
NA C

Hé thong thong tin HTTT 002 20/09/2004

Cbng nghé tri thire CNTT

Mang may tinh MMT 001 15/05/2005

MAGV HOTEN NGSINH MABM PHAI LUONG

001 Nguyén Hoai An 15/02/1973 | MMT Nam 2000
002 Tran Tra Duong 20/06/1960 | HTTT Nu 2500
003 Nguy&n Ngoc Anh 11/05/1975 | HTTT Nu 2200
004 Trwong Nam Son 20/06/1959 | VS Nam 2300
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Vi du 6 (tt)

TENBM MABM | TRUONGB |NGAYNHANCH @GV HOTEN
: M ucC A
‘Hé thong thong tin | HTTT | 002 20/09/2004 002 Tran Tra Duong

Mang may tinh MMT 001 15/05/2005 001 Trweong Nam Son
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Vi du 6 (tt)

 B1: Tich Cartesian BOMON va GIAOVIEN

BM GV <— (GIAOVIEN x BOMON)

« B2: Chon ra nhithg bo thoa TRUONGBM =
MAGV

KQ <— GTRUONG]31\/1=1\/1AGV(BM_GV)

10
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GIAOVIEN MAGV |HQTEN NGAYSINH | SONHA
001 Nguyén Hoai An 15/02/1973 | 25/3
002 Tran Tra Huong 20/06/1960 | 125
003 Nguyén Ngoc Anh 11/05/1975 | 12/21
BOMON | MABM | TENBM PHONG TRUONGBM
HTTT | Hé thong thong tin | B13 002
CNTT | Cong nghé tri thirc | B15
MMT Mang may tinh B16 001

GrruonGBM=macv(BM_GV)

MAGV |HOTEN NGAYSINH MABM |TENBM PHONG |....TRUONGBM
NEUyem Hoar Am 1510211973 HTTT e Ihéng Thong i [ B3 5
| NauydnHodi-An 15/02/1973 CNTF—| Cona nghé-tri-thize | B15 A2
Nguyén Hoai An 15/02/1973 MMT | Mang may tinh B16 @E)

CuuDuongThanCong.com
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Vidu 7

« Cho biét mic luong cao nhat cua cac giang

LUONG

a N\
vien
HOTEN LUONG
Nguyén Hoai An 2000
Tran Tra Huong 2500
Nguy&n Ngoc Anh 2200

CuuDuongThanCong.com
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2000
2500
2200

12
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Vidu 7 (tt)

 B1: Chon ra nhirng luong khong phai la IGn
nhat
Rl < (T0, o0 (GIAOVIEN))

RZ <= GGIAOVIEN.LUONG < r1.zvong (GIAOVIEN X R1)

R3 e 7-CRZ.LUONG (Rz)

« B2: Lay tap hdp luong tru di lucng trong R3

KQ €= Tl onc (GIAOVIEN) — R3

13
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Vidu 8

 Cho biét ho tén cac giao vién cung bd mon vJi
giao vién ‘Tran Tra Hucng’

_ Quan hé: GIAOVIEN

_ Thudc tinh: HOTEN, MABM
— Diéu kién: HOTEN = ‘Tran Tra Huong’

Gido vién “Tran Tra Huwong”
& b6 mébn nao?

MABM

HOTEN

MMT
HTTT
HTTT
VS

Nguyén Hoai An
Tran Tra Hwong
Nguyén Ngoc Anh

Trwong Nam Son

CuuDuongThanCong.com

Nhrng gido vién nao thudc vé bd
mon do?

MABM HOTEN

MMT Nguyén Hoai An
HTTT Tran Tra Hwong
HTTT Nguyén Ngoc Anh
VS Trwong Nam Son

https://fb.com/tailieudientucntt
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Vi du 8 (tt)

e B1l: Tim b6 mon ma giao vién ‘Tran Tra Hucong’
thuoc vé

R1 <— TCMABM,MAGV (GHOTEN=‘Trén Tra Huong’ (GIAOVIEN) )

« B2: Lay ra ho tén cac giao vién cung bo mon

R2 €= O, cvurt wney (GIAOVIEN)
R3 < GRl.MABM=R2.MABM (R1 x R2)

KD-4— TCMAPHG (R3)

15
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PHEP KET

Két tw nhién (Natural join)
Ket co dieu kién tbng quat (Theta join)
Két bang (Equi join)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Phép két

Két tu nhién (Natural join)

K&t cé diéu kién tong quat (Theta join)
Két bang (Equi join)

Két ngoai (Outer join)

K&t mot nura (Simi-join)
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- Phép két

- Dugc diing dé t6 hgp 2 bd cé lién quan tir 2 quan hé
thanh 1 bo

« Ky hieuR < S
— R(A, A, ..., A) va S(B, B,, ..., B.)

« Két qua cua phép két la mot quan hé madi Q
— Co n + m thudc tinh Q(Ay, A, ..., Ay, By, By, ..., By)
— M0i bd clia Q la td hgp clia 2 bd trong R va S, thda man mét s
diéu kién két nao do

« Co dang A 6 B
» A la thudc tinh cua R, B; la thudc tinh cua S
» A va B; c6 cung mién gia tri
« 0laphépsosanh %, = <, >, <, >

18
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Phép két (tt) B (A 1

 Phan loai
— Két theta (0-join) la phép két co diéu kién
« Ky hiéu R ><IS
« C goi la diéu kién két trén thudc tinh (<, <, >, >, =, #)

(g) Natural join

— Két bang (equi join) khi C la diéu kién so sanh bang

— Két tu’ nhién (natural join)
« Ky hieu RP><IS hay R=#*S
s RtNSt#
K&t qua clia phép két bang trén thudc tinh chung cda 2 quan
he va bo bét di 1 cot giong nhau

19
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Phép két (tt)

Vi du phép két theta
RMMgpS

/’\\ /’~\
1 BN =3 sz==13 ) | 1 1

(N -~ - (N
- - -
, = B ~l__ v
-

5 :|.=:6::_’_’_,.r:_____:}. 6 \) 2
- - > —
’—

JT-7
~N -
/a—-{ | - -

U NN |
o W W 0O
o o0 w|o

R[><]CS — Gc(RXS)
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Phép két (tt)

CuuDuongThanCong.com

Vi du phép két bang
R A B C D E
1 2 3 1
4 5 6 2
7 8 9
R A B C &C|D
1 2 3 3 1
4 5 6 6 2
8 9

P.cp) S

https://fb.com/tailieudientucntt
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Phép két (tt)

* Vi du phép két tu’ nhién

N A = [ >

co U1 N |

O O W | O
w

N T

22
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Vidu 10

« Cho biét giao vién co lueng I6n hon lucng cua
gido vién ‘Nguyén Hoai An’
— Quan hé: GIAOVIEN
— Thuodc tinh: LUONG

GIAOVIEN (MAGV, HOTEN, LUONG, PHAI, NGAYSINH,..)
R1(LG) <— TCLUONG (GHOTEN:‘Nguyén Hoai an’ (GIAOVIEN))
KQ ¢— GIAOVIEN =< ... . Rl

KQ (MAGV, HOTEN, LUONG, PHAI, NGAYSINH,.., LG))

23
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Vidu 11

- VGi moi gido vién, hdy cho biét théng tin clia bd
mon ma ho dang lam viéc
_ Quan hé: GIAOVIEN, BOMON

GIAOVIEN(MAGYV, HOTEN, LUONG, PHAI, ..., MABM, ...)
BOMON(MABM, TENBM, PHONG, DIENTHOA, ...)

KO €— GIAOVIEN = BOMON

KQ (MAGV, HOTEN, .., MABM, TENBM, PHONG, ..))

24
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Vidu 12

- VGi moi dé tai, cho biét thdng tin gido vién chu
nhiém dé tai do
_ Quan hé: PETAI, GIAOVIEN
DETAI(MADT, TENDT, KINHPHI, ..., GVCNDT)

GIAOVIEN(MAGYV, HOTEN, LUONG, PHAI, ...)

KQ < DETAI  D<V _,cuor - macy GIAOVIEN

KQ(MADT, TENDT, KINHPHI, ..., GVCNDT, MAGV, HOTEN, ...)

25
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Vidu 13

- VGi moi khoa cho biét thong tin trudng khoa

26
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Vidu 14

 Cho biét lueng cao nhat trong bo mon ‘HTTT’

27
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Vi du 15

 Cho biét giao vién lam viéc cung b6 mon vJi
giao vién 002

28
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" Vidu 16

 Cho biét cac giao vién cua bd mon Vi sinh’ co
tham gia dé tai 006

29
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T u Te, U T><. U
’ N Al B B | C Al B A|lB|C
| Phep ket(tt) 1 0 B0
b | 2 1| vy al ity
3| z b | 2
N -
' Phan Ioal (h) Semijoin (i) Left Outer join

— Két ngoai (outer join): phép két cd diéu kién
« Gom 3 phép két ngoai: bén trai, bén phai, 2 bén
« Ky hiéu: R><5, RIS, RIXCS
 Két ngoai bén trai (Left outer join): phép két bao toan tat
ca cac bo cua quan hé bén trai, bo nao khong két dugc vdi
quan hé bén phai thi sé dugc dién gia tri null.

— Két nura (simi-join): Hinh thanh quan hé chira cac bo
cla R cd thé tham gia phép két vGi quan hé S
. Ky hiéu: R[> S
- C4 thé biéu dién bang phép két + phép chiéu
« R>S=m(RMXS)

30
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" Vidu 24 - a

 Cho biét ho tén giao vién va tén bo mon ho lam
trudng b6 mon néu cé

R1 ¢— GIAOVIEN D<Iyacy—truoncay BOMON

KQ <— TCHOTEN, renam (R1)

HOTEN TENBM
Nguyén Hoai An Mang may tinh
Tran Tra Huong Hé théng thong tin

Nguyén Ngoc Anh null

31
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" Vidu24-b

« Cho danh sach tén bo mon va ho tén trudng bo
mon do néu co.

32
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" Vidu24-c

 Cho danh sach tén giao vién va cac deé tai giao
vién do chu nhiém néu co

33
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- Tap day du cac phép toan BDSQH

 Tap cac phep toan o, w, x, —, U dudc goi la tap
day du cac phép toan DSQH
— Nghia Ia cac phép toan cé thé dugc biéu dién qua
chung
— Vidu
* RNS = RUS - ((R-S) U (5-R))

r Rl><]CS = GC(RXS)

34
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PHEP CHIA
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Phép chia

» Dugc dung dé ' [ay ra mot s6 bo trong quan hé R sao

N

cho thoa vdi tat ca cac bo trong quan hé S

. Ky hiéuR +S
— R(Z) va S(X)
« Z la tap thudc tinh cta R, X la tap thudc tinh cia S
e XcZ

« Két qua cua phép chia la mot quan hé T(Y)
— VGi Y=Z-X
— Co t la mot bo cua T néu vai moi b teS, ton tai bo tyeR thoa
2 diéu kién

. ty(Y) =t
 tr(X) = t5(X)

36
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Phép chia

Remainder

(j) Division (shaded area)

CuuDuongThanCong.com

vV W VW
A | B B A
a 1 1 a
al| 2 2 b
b 1
bl 2
c 1

Example of division
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~ Phép chia (tt)

- Bi€u dién phép chia thong qua tap day du cac
phéep toan DSQH

Ql < TCA (V) R s R=S v W veWw
Q2 < Ql X W I z l ; z
Q3 % TCA(QZ —| V) Remainder E f

T e Ql gl Q3 (]) Division (shaded area) Example of division

39
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Phép chia (tt)

- Lay ra tap thuoc tinh Y trong R : Q1 <— TT, 5 ¢
(R)

R1 | A B C D E
o a o a 1
o a Y a 1
f a Y b 1
B la |v [a |1
$ a () b 3
eEiE e e (L
v la |y |b |1
vy |la |[B |b |1
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Phép chia (tt)

« TOhopQ1lvaS:Q2 <« Q1xS

Q1 | A C X S
o OO =] >
o o e >
p i
Y Y
Y B

CuuDuongThanCong.com

Q2 (A B C D E
o a a a 1
o a Y a 1
B a Y a 1
Y a Y a 1
Y a B a 1
o a o b 1
o a Y b 1
B a Y b 1
Y a Y b 1
Y a B b 1

https://fb.com/tailieudientucntt
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: Q3 < TThp(Q2 -
.
Q3

(UE] A v B o e T e T e v \~ Lt s e e

hia (tt)

CuuDuongThanCong.com

0| © @®© @®© @© © HD—O0——0-+—O0-—O0

S == =t e S - > >

ép C

’

« Lay ra dong khong day du

Ph
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Phép chia (tt)

» Loai bo tap khong day du tu tap ban dau:
KQ < Q1 - Q3

Q1 | A B C = Q3 (A B C KQ | A B
o a o Y a B o a
o a Y a a a Y a
B |a |v B a |7
L] d Y
vy |a |B
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Vidu 17

~ » Cho biét ma giao vién tham gia tat ca cong viéc
thuoc deé tai 001
— Quan hé: GIAOVIEN, THAMGIADT

44
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Vidu 18

 Cho biét tén de tai co tat ca giang vién bo mon
‘Hé thong thong tin’ tham gia

45
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CAC PHEP TOAN KHAC

* Ham két hop (Aggregation function)
* Phép gom nhém (Grouping)
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" Ham két hap

- Nhan vao tap hop cac gia tri
~ » Tra vé mot gia tri don

1 - Gom

| — AVG

— MIN

— MAX

— SUM

— COUNT

47
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! Ham két hgp (tt)

« Vidu

_ Bk W~ | >

N N DM DN (O

SUM(B) = 10
AVG(A) = 1.5
MIN(A) = 1
MAX(B) = 4

COUNT(A) = 4
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Phép gom nhom

 Pudc dung dé phan chia quan hé thanh nhiéu
nhom dua trén diéu kien gom nhom nao do

’ = N\ ’
Ky hieu ¢, q, .. Gon3F (A,), Fy(A), . Fo(a )(E)

— E Ia biéu thic BSQH

— Gy, G,, ..., G, la cac thudc tinh gom nhom

— F,, F,, ..., F, la cac ham két hgp

— Ay, A, ..., A, la cac thudc tinh tinh toan trong ham F,

49
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" Phép gom nhom (tt)

« Vidu
N
~Ssume)(R)
SUM_C
R [A |B |C

27

o 2 7

| 0 |
B 112 13 I ~

v |2 |10 ASsumc)(R)
A SUM_C
o 14
B 3
Y 10
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Vidu 19

» Cho biét s6 lugng gido vién va tdng luong cua
ho
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" Vidu 20

« Cho biét so lugng giao vién va luong trung binh
cua tu'ng bo mon
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Vi du 21

 Cho biét tén khoa co6 dong giao vién nhat
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Vi du 22

 Cho biét ho tén giao vién chu nhiém nhiéu dé
tai nhat
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Vi du 23

 Cho biét tén chu dé va so lugng dé tai thudc vé
chu dé do
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CAC THAO TAC CAP NHAT
TREN QUAN HE
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- Cac thao tac cap nhat

 NO&i dung ciia CSDL c6 thé dugc cdp nhat bang
cac thao tac
— Thém (insertion)
— X0a (deletion)
— SUra (updating)

. C&c thao tac cdp nhat dudc dién dat thdng qua
phép toan gan

R., € cacpheép toantrénR 4
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" Thao tac thém

- Pugc dién dat
Rnew < RoId U E

— R la quan hé
— E 1a mét biéu thirc DSQH

« Vidu
— Phan cong giao vién c6 ma 001 tham gia cong viéc 4
cua dé tai so 001 v&i muc phu cap 2

THAMGIADT <— THAMGIADT U (001, ‘001", 4, 2)
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- Thao tac xoa

- Pugc dién dat

Rnew : s RoId =k
— R la quan hé
— E la m6t biéu thirc BSQH

« Vidu
— X0a phan cong tham gia dé tai cho giao vién 001

THAMGIADT <— THAMGIADT — O\acy—oo{ THAMGIADT)
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- Vidu 25

 X0a cac dé tai thudc chu dé ‘NCPT’
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" Thao tac sua

. Pugc dién dat
Rnew T TCFl, F2, ..., Fn (Rold)

— R la quan hé

— Fi 14 biéu thirc tinh todn cho ra gia tri mdi cla thudc
tinh

* Vidu
— Tang muc phu cap cho cac dé tai cua tat ca giao
vién Ién 1.5 lan

THAMGIADT <—TTyacy maot str. rucap+1.s( THAMGIADT)

ongThanCong.com https://fb.com/tailieudientucntt
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Vi du 26

 Cac giao vién lam dé tai trén 30 gic sé dugc
tang thai gian lam viéc Ién 1.5 [an, con lai tang
lén 2 lan
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CAU HOI ?
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