® Gioi thiéu

® Nhac lai vé ly thuyét logic

CHUONG 6 ® Phép tinh quan hé trén bo
Phép tinh quan hé — Tuple Relational Calculus (TRC)
(Ngon ngir tan twr) ® Phép tinh quan hé trén mién

- Domain Relational Calculus (DRC)

Bai giang mén Co s¢& dir liéu
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Gidi thiéu (tt)

® Gidi thiéu ® Ngon ngit truy van hinh thirc dwa trén ly thuyét logic do
. L . _ Codd dé nghi ndm 1972
® Nhac lai vé ly thuyét logic
® Phép tinh quan hé trén bo " Sir dung biéu thirc logic d€ dinh nghia hinh thitc két qua ciu
L Ayn .\A truy van
® Phép tinh quan hé trén mién _ Dy trén 1§ thuyét logic
~ Phi thi tuc
- Ruttrich “cai gi” honla “lam thé nao”

" Kha ning dién dat twong dwong PSQH

© Bo mon HTTT - Khoa CNTT - Truong BPH KHTN 3 © Bo mon HTTT - Khoa CNTT - Truong PH KHTN 4



Gidi thiéu (tt)

" Phan loai ® Gigi thiéu
- Phép tinh quan hé trén bo

* Nhic lai vé ly thuyét logic

@ Bién thién trén bo trong quan hé

® SQL (Structured Query Language) u Phép tinh quan hé trén bf)
- Phép tinh quan hé trén mién S s A A n
- [
e Bién thién trén thanh phdn mién gia tri Phép tinh quan hé trén mien
o QBE (Query By Example)

e DataLog (Database Logic) 7??
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Nhac lai vé ly thuyét logic Nhac lai vé ly thuyét logic

® Bijéu thirc logic : phat biéu ludn c6 gia tri “ding” hay “sai” = Mot s6 vi du vé cong thirc logic
- Bay gior la thang 8. - P(t), =P(t), Q(t)
- 1> 5 (phat biéu hang sai) - =P(t) A Q1)
- Jt(P(V)
® C4c khai niém : - Vi(P(1)

Bién : dai lwong bién thién
- XV, ..
Phép toan logic

- - : pht dinh, = : kéo theo, A :va, v :hoac

Luong tir

3 : tbn tai, V : véi moi

Céng thirc : cac biéu thirc xdy dwng dwa trén biéu thirc logic
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Phép tinh quan hé trén bo

" Gidi thiéu ® Biéu thirc phép tinh quan hé trén b6 cé dang
® Nhac lai vé ly thuyét logic {tA|P(t)}

® Phép tinh quan hé trén bo ~ tla bién bo

- Phép tinh quan hé trén mién ® Co gia tri la mot bd cuia quan hé trong CSDL

e t.Ala gia tri cia bd t tai thudc tinh A

- PIlacong thirc c6 lién quan dén t
e P(t) c6 gia tri DUNG hoic SAI phu thudc vao t

- Két qua tra vé 1a tip cac bd t sao cho P(t) dung
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® Tim cac gido vién c6 lwong trén 2000 ® Tim ma va ho tén gido vién c6 lvong trén 2000
{t | GIAOVIEN (t) A t.LUONG > 2000 } { t.MAGYV, t.HOTEN | GIAQOVIEN (t) A t.LUONG > 2000 }
P[t) P(t)
"
(~ Tim cac bo t thudc quan hé gido vién va thudc tinh lwong c6 ) - Téap cac MAGV va HOTEN ctia nhirng b6 t sao cho t 1a mot thé
gia tri trén 2000 hién ciia GIAOVIEN va t cd gia tri lén hon 2000 tai thudc tinh
N Y, LUONG
/~ K&t qua : t1a cac bd théa man P(t) va Q(t) ding I N -
- GIAOVIEN(t) ding (- Kétqua: N
e Néu t1a mot bo ciia quan hé GIAOVIEN - Tim nhitng bo t thudc GIAOVIEN c6 thudc tinh lvong 1dn hon
~ tLUONG > 2000 dting 20y
- LAy ra cac gia tri tai thudc tinh MAGV va HOTEN

_® Néu thudc tinh LUONG cta t ¢6 gia tri trén 2000 ) _ )
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" Cho biét cac gido vién (MAGV) 1am viéc & bd mon ‘Hé théng " Cho biét cac gido vién (MAGV) 1am viéc & bd mon ‘Hé théng
thong tin’

thong tin’
{ tMAGV | GIAOVIEN(t) A
(3s) ( BOMON(s) A

~ LAy ra nhiing b t thudc GIAOVIEN s.,TENBM = ‘Hé thong thong tin" A
- So sanh t véi mot bd s nao d6 dé tim ra nhirng gido vién lam s.MABM =t.MABM ) }
viéc @ bd mén ‘Hé thdéng thong tin’

- Lwongt “ton tai” cia phép toan logic GIAOVIEN Q(s)
MAGV HOTEN MABM BOMON
1 Nguyén Hodi An | HTTT
(Ht) (P(1)) 2 Tran Tra Hwong | MMT HTTT Hé théng thong tin
, 3 Nguyén Nam Son | CNPM CNPM Céng nghé phan mém 1
Ton tai 1 bd t sao cho biéu thirc P(t) ding 4 Ly Hoang Ha HTTT MMT e e it 4
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® Cho biét tén cac gido vién (HOTEN) tham gia dé tai hoic la ® Cho biét tén cac gido vién (HOTEN) vira khong tham gia dé
tai vira khéng cht nhiém dé tai

trweéng bo mon

{tHOTEN | GIAOVIEN(t) A (

{ tHOTEN | GIAOVIEN(t) A (
(35)(THAMGIADT(S) A tMAGV = s MAGY) v - (3s) (THAMGIADT(s) A tMAGV = s.MAGV) A

(3u)(BOMON(u) A tMAGV = u.TRUONGBM)) } = (Jw) (DETAI(u) A tMAGV = u.GVCNDT)) }

GIAOVIEN THAMGIADT BOMON
MAGV HOTEN MAGV  MADT MABM TRUONGBM MAGV HOTEN MAGV MADT MADT GVCNDT

tl 1 Nguyén Hoai An 1 1 HTTT 1 1 NguyenHeaiAn 1 1 1 1
tZ 2 Fram Tra Hoong 3 2 CNPM 4 2 Fram Tra Hoong 3 2 2 2
t3 3 Nguyé&n Nam Son MMT null 3 NeuyénNam-Sen 3 null
t4 4 Ly Hoang Ha 4 Ly Hoang Ha
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" V&imoi bd modn cia khoa CNTT, cho biét ho tén gido vién la
trweéng bo mon.

{s.MABM, t HOTEN | BOMON(s) A GIAOVIEN(t) A s.MAKHOA
= ‘CNTT’ A s.TRUONGBM = t MAGV }

HTTT CNTT 1 1 Nguyén Hoai An HTTT
CNPM CNTT 4 2 Tran Tra Heong | MMT
MMT CNTT null 3 Nguyén Nam Son | CNPM
4 Ly HoangHa | CNPM
MABM HOTEN
HTTT Nguyé&n Hoai An
CNPM Ly Hoang Ha
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® Tim cac gido vién (MAGV, HOTEN) tham gia vao tat ca cac dé

tai

- CAu tric “véi moi” cia phép todn logic

(V) (P(1)

Moi b t phai lam cho biéu thirc P
ding

© Bo mon HTTT - Khoa CNTT - Truong DPH KHTN

17

19

® Cho biét tén cac gido vién nit va tén khoa quan ly gido vién
nay

{tHOTEN, u.TENKHOA | GIAOVIEN(t) A KHOA(u) A

tPHAL = ‘N&’ A

(3s)(BOMON(s) A s.MAKHOA = u.MAKHOA A
s.MABM =t MABM) }
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Vi du 8 (tt)

t1
t2
t3

t4

® Tim cac gido vién (MAGV, HOTEN) tham gia vao tat ca cac dé

tai

{ tMAGV, tHOTEN | GIAOVIEN(t) A

(V's)(DETAI(s) A

.MADT = s.MADT a

MAGV HOTEN

THAMGIADT

MADT TENDT

1 Nguyén Hoai An s1 1
2 Tran Tra Hwong s2 2
3 Nguyén Nam Son s3 3
4

Ly Hoang Ha

© Bo mon HTTT - Khoa CNTT - Truong PH KHTN

A

ul
u2
u3
u4
u5

t.MAGV = .MAGV))}

THAMGIADT

MAGV  MADT

1

LGN EDY

WIN (=N

18

20



Vi du 9 (tt)

® Tim cac gido vién (MAGV, HOTEN) tham gia vao tat ca cac dé
tai do gido vién ma s6 2 lam chu nhiém

- CAu tric “kéo theo” ctia phép tinh logic

P=Q

Néu P thi Q
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n:‘:o

THAMGIADT
MAGV  MADT

GIAOVIEN DETAI
MAGV HOTEN MADT GVCNDT

t1 1 Nguyén Hoai An s1 1 2 ui 1
t2 2 Tran Tra Hrong s2 2 1 u2 1
t3 3 Nguyén Nam Son s3 3 2 u3 2
t4 4 Ly Hoang Ha s4 4 null u4 4
s5 5 4 u5 2

4

4

{ tMAGV, tHOTEN | GIAOVIEN(t) A

(V's)((DETAI(s) a
MAGV
s.GVCNDT = 2) = (Ju/THAMGIADT(u) A

u.MADT = s.MADT A

N =
G|lw|w[N|-|w|-

t.MAGV = u.MAGV ))) }
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® Tim cac gido vién (MAGV, HOTEN) tham gia vao tat ca cac dé
tai do gido vién ma s6 2 lam chu nhiém

{ tMAGV, t HOTEN | GIAOVIEN(t) A
(Vs)((DETAI(s) a

s.GVCNDT = 2) = (Ju(THAMGIADT(u) A
WwMADT =s.MADT a

tMAGV = u.MAGV ))) }
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DPinh nghia hinh thirc

® M6t cong thirc truy van tdng quat cé dang

{t.A, GA, L tAL P(t, by 0 t) )

- t1,t2, .., tnla cic bién bd
- A, Aj, .., Ak la cac thudc tinh trong cac bo t twong rng
- Pla cong thirc
® P la cong thirc nguyén td
e Hodc dwoc hinh thanh tir nhitng cong thirc nguyén té
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Cong thirc nguyén té

® Bién tw do (free variable)

{t| GIAOVIEN(t) A tLUONG > 2000 }

a7

t1a bién tw do

® Bién két budc (bound variable)

{t| GIAOVIEN(t) A (3s)(BOMON(s) A s.MABM = t MABM a
.. s.TENBM = “Hé thong thong tin” ) }

Bién tw do Bién két budc
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Cong thirc nguyén té (tt)

= MOdi cong thirc nguyén t& déu mang gia tri PUNG hoic SAI
- Goi la chén tri cia cong thirc nguyén t6

= Cong thirc (i)
- Chan tri PUNG néu t 1a mét bd thudc R
- Chén tri SAI néu t khong thudc R

[R [A [B [cC )
tl =<a, 10, 1> t1 € R c6 chan tri PUNG
a 1041 2 = <a, 20, 2> t2 € R ¢6 chan tri SAI
a 201
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" ()
- tlabiénbd

- Rlaquan hé

= (i)

- Al thudc tinh cia bién bd t
- Blathudc tinh ctia bién bé s

GIAOVIEN (t)

t.MAGV = s.MAGV

- Olacacphépsosanh<,>,<,>,=,=

- (i)
- clahangsé
- Al thudc tinh cia bién bd t

- 0lacacphépsosinh<,>,<,=z,=,=
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s.LUONG > 30000

Cong thirc nguyén té (tt)

= Congthirc (i) va (i)  |tA0sB| [tAOC]
- Chén tri tuy thudc vao viéc thay thé gia tri thit sw cua bd vao
vi tri bié€n bd

R |A |B |C A, N A
| Néutlabd <a, 10, 1>
o 101 ThitB > 5 c6 chan tri PUNG (10 > 5)
a [20]|1
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® Puoc hinh thanh tir cdng thirc nguyén t6 thong qua cac phép
toan logic hodc cac lvong tw

- Phd dinh - P(t)

- Toan tir va P(t) A Q(t)
- Toan ti hodc P(t) v Q(t)
- CAu tructon tai (3t)(P(t))

- CAu truc véi moi (VH)(P(1)

- Phép toan kéo theo : P(t) = Q(t)
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Qui tac (tt)

® (1) Moi cong thirc nguyén to la cong thirc

® (2) Néu P la cong thirc thi
- =(P) la cong thirc
- (P) la cong thirc

® (3) Néu P1va P2 la cic cong thirc thi
- P1 v P21acéng thirc
- P1 A P21a cong thirc
- P1=P21lacong thic
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Qui tac (tt)

® (4) Néu P(t) la cong thirc thi
- Vt (P(t)) la cong thirc
e Chan tri PUNG khi P(t) DPUNG véi moi bo t.
e Chan tri SAI khi cé it nhat 1 bd t 1am cho P(t) SAI

- 3t (P(t)) la cong thic

@ Chan tri PUNG khi c6 it nhat 1 bo 1am cho P(t) PUNG
o Chan tri SAI khi P(t) SAI véi moi bo t
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® (5) Néu P la céng thirc nguyén to thi
- Cacbién bo t trong P 1a bién tw do

® (6) Cong thirc P=P1AP2,P=P1vP2, P=P1=P2
- Sw xut hién cta bién t trong P 1a tw do hay két budc phu
thudc vao viéc n6 la tw do hay két budc trong P1, P2
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Mot sd bién doi i Cdng thirc an toan

®" ()P1AP2=-(-P1lv =P2) = Xét cong thirc
= (ii) Yt (R(0) A (P(0) = =3t (= R(t) v ~P(0)) {t] - (GIAQVIEN() }
- CO rat nhiéu bd t khong thudc quan hé GIAOVIEN
" (iii) 3t (R(t) A (P(t)) = =Vt (-R(t) v = (P(t)) - Tham chi khong c6 trong CSDL
- Két qua tra vé khong xac dinh
" (iv)P=Q=-PvQ
® Mot cong thirc P goi la an toan néu cac gia tri trong két qua
déu 14y tir mién gia tri cia P
- Dom(P)
- Tap cac gia tri dwoc dé cap trong P
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Cong thurc an toan (tt)

" Vidu

Gidi thiéu
{t| GIAOVIEN(t) A tLUONG > 30000 } Nhic lai vé ly thuyét logic
Phép tinh quan hé trén bd

- Dom(GIAOVIEN(t) A t.LUONG > 30000)
- Latdp cac gia tri trong dé
® C6 gia tri trén 3000 tai thudc tinh LUONG

® Va cac gia tri khac tai nhitng thudc tinh con lai

Phép tinh quan hé trén mién

- Cong thirc trén la an toan
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Phép tinh quan hé trén mién

® Biéu thirc phép tinh quan hé trén mién cé dang ® Cho biét ma va tén gido vién c6 lvong trén 3000

{ X4, Xo5 ooy X | P(Xqy Xg, <oy X)) }

{p,q| (Ar) (GIAOVIEN(p, q,1,s,t, u,v,X,y,zm) Ar>3000)) }

- x1,x2, .., xnla cac bién mién

@ Bién nhan gia tri la mot mién gia tri cia mot thudc tinh

~ P14 cong thitc theo x1, X2, ..., xn GIAOVIEN(MAGV, HOTEN, LUONG, PHAIL, NGAYSINH, SONHA,
® P dwoc hinh thanh tir nhirng cong thirc nguyén t6 DUONG, QUAN, THANHPHO, GVQLCM, MABM)

- K&t qua tra vé 1a tip cac gia tri x1, x2, ..., xn sao cho khi cac gia
tri dwgc thay thé cho cac xi thi P ding
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® Cho biét cac gido vién (MAGV) lam viéc & bd mon ‘Hé théng ® Cho biét cac gido vién (MAGV, HOTEN) khéng c6 tham gia dé
thong tin’ tai nao
{p| GIAOVIEN(p, q, 1,5t u,v, X, y,Zm) A

{p, q | GIAOVIEN(p, q,1,s,t,u,V,X,y, Z, m) A

(32)(3b) (BOMON(a, b, ¢, d, e, £, j) A - (3a)(THAMGIADT(a, b, ¢, d,e) na=p)}

b = ‘Hé thdng thong tin’ ,a=m))}

GIAOVIEN(MAGYV, HOTEN, LUONG, PHAI, NGAYSINH, SONHA, GIAOVIEN(MAGV, HOTEN, LUONG, PHAI, NGAYSINH, SONHA,
DUONG, QUAN, THANHPHO, GVQLCM, MABM) DUONG, QUAN, THANHPHO, GVQLCM, MABM)
BOMON(MABM, TENBM, PHONG, DIENTHOAI, TRUONGBM, THAMGIADT(MAGV, MADT, STT, PHUCAP, KETQUA)
MAKHOA, NGAYNHANCHUC)
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Cong thirc nguyén té Nhéin xét

" (i) | R(Xy, Xy, ooy X,) | = Mot cong thirc nguyén t6 mang gia tri PUNG hoic SAI véi
- xila bién mién mot tip gia tri cu thé twong &ng véi cac bién mién
- R1la quan hé c6 n thudc tinh - Goi la chén tri ciia cong thirc nguyén to

= (ii) = Mot s6 qui tic va bién ddi twong tw véi phép tinh quan hé
- X,y lacacbién mién trén bo

- Mién gia tri ciia x va y phai giéng nhau
- Olacacphépsosanh<,>,<,=,=,=

= (iii)
- clahang sé
- x1a bién mién

- 0lacacphépsosinh<,>,<,=z,=,=
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Cong thirc an toan 1 Cong thurc an toan (tt)
= Xét cong thirc = Xét cong thirc
{p,1,s| = GIAOVIEN(p,q, 1,5, t,u,v,X,y,z)} (x] Iy (Rxy)) A Fz(~R(x2)AP(x2)}
- CAc gié tri trong két qua tra vé khong thudc mién gia tri cia s npmmmmee- B SRRt -
biéu thirc Cong thirc 1 Cong thikc 2

- Cong thirc khong an toan

R 1a quan hé c6 tap cac gia tri hitru han

Clng c6 1 tap hitu han cac gia tri khong thuéc R

Cong thirc 1: chi xem xét cac gia tri trong R

Céng thirc 2: khéng thé kiém tra khi khong biét tap gia tri hiru
han cta z
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Cong thurc an toan (tt)

® Cho biéu thtrc

{ Xy, X9, v X | P(Xy, X5 o0 X)) }

® Biéu thirc trén dwoc goi la an toan néu:

- Nhirng gia tri xuat hién trong cic b cta biéu thirc phai thudc
vé mién gia tri cia P

- Lwong tir 3: biéu thirc Ix (Q(x)) dung khi va chi khi xac dinh
dwoc gia tri cia x thuéc dom(Q) lam cho Q(x) ding

- Lwong tir V: biéu thirc Vx (Q(x)) ding khi va chi khi Q(x) dung
v&i moi gia tri ciia x thudc dom(Q)
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