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CO SO DU LIEU QUAN HE THO
VA VAN PE TOI UU HOA CAU HOI
NGUYEN PANG KHOA

Hoc vién Hanh chinh Qudc gia

Abstract. In 1994, on the basis of using the discernibility concept (equivalence relation) and approx-
imation space of rough sets theory, Beaubouef, T. and Petry, F. E. have extended classical relational
Database into rough relational Database. The authors have defined the operators: difference, union,
intersection, selection, projection, join for rough relations. In this paper, some properties of these
operators are proved. These results give us a basis for application of query optimization techniques
in rough relational database.

Tém tat. Nam 1994 T. Beaubouef, va F. E. Petry trén co s& stt dung céc khéi niém quan hé khéng
phan biét duoc (quan hé twong duong) va khong gian xdp xi cla 1y thuyét tap tho da mé rong
CSDL quan hé kinh dién thanh CSDL quan hé thé. Céc téc gid trén da dinh nghia cdc phép toan:
hiéu, hop, giao, chon, chiéu va két néi déi véi cdc quan hé tho. Trong bai bdo nay, mot s6 tinh chat
clia t6 hop cdc phép todn néu trén da dwoc chirng minh va ding lam co s& dé c¢6 thé 4p dung céc
k¥ thuat t6i uwu hod cau héi trong CSDL quan hé tho.

1. MO PAU

Trong [1] theo ti€p can cia ly thuyét tap tho, trén co s& st dung khai niém tinh khong
phan biét dwoc cia cdc phan tir cia mot tap khi chiing thudc cing mot 16p twong dwong, va
v twdng bieu dién mot tap bang cac xap xi trén va dudi cia né, cic tac gia Beaubouef T. va
Petry F. E. da dé xuat mo hinh co s& dur lieu (CSDL) quan hé tho, 14 sy mé rong cia mo
hinh CSDL quan hé cia Codd.

CSDL quan hé thé c¢é nhitu dic diém chung véi CSDL quan hé thong thwong: ca hai mo
hinh déu biéu dién dit lieu dudi dang mot tap cédc quan hé chira céc bo. Cac bo trong mot
quan heé la khong c6 thir tw va khong dwoc giong nhau (vi mot quan hé 1a mot tap hop).

Trong CSDL quan hé thong thwong, mot bo ¢; ciia mot quan hé » dwoc xéc dinh trén
tap thuoc tinh {A4;, As...A,,} ¢6 dang ¢; = (d;1,dso...di) VOi di; € Dom(4;) trong dé Dom(A;)
13 mién tri cla thudc tinh A;, j=1,2...n.

Do d6 hai bo t; = (di1...din) V aty = (dpy...dgy) 1a du thira cda nhau néud;; = dij, = 1,2..n
c6 nghia hai bo dé 14 hoan toan giong nhau va trong quan hé r ta chi gitr lai mot bo.

Con trong CSDL quan hé tho, mot bo tho t; € r(A;, 45... A4,) ¢b dang

ti = (dzhszdzn) véi dij - DOHI(Aj)7 dij 7£ @ Vj = 17 2..1.

Goi D; la Dom(A;) va ky hiéu P(D;) = 2Pi — @, trong dé 2P4 1a tap luy thira cia D; (la
ho tit ca céc tap con cia D).

T d6, ¢6 thé dinh nghia cac khdi niém: quan hé thé, mét thé hién cia mot bo tho, cac
bo du thira cia nhau va cdc phép toan cia dai s6 quan hé tho.

Bai bdo dwoc t6 chitc nhw sau: Muc 2 giéi thiéu ngan gon vé mé hinh CSDL quan hé tho

dugc trinh bay trong [1], bao gom céc dinh nghia vé quan hé tho, bo tho, thé hién cia mot
bo tho, hai bo tho 14 dw thira cia nhau va cdc phép toan quan hé tho. Trong Muc 3, mot s6
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tinh chat cia cdc phép toan néu trong Muc 2 va cia t6 hop cac phép toan dé sé duoc chitng
minh va lam co s& cho viéc 4p dung céc ky thuat t6i wu hod cau héi trén CSDL quan hé tho.
Ve céc khéi niém co ban ctia tap tho va khong gian xap xi, ¢6 thé tham khao [2].

2, MO HINH CO SO DU LIEU QUAN HE THO

Vi cac ky hiéu dwoc dung nhu trong Muc 1, ta ¢6 cac dinh nghia sau:
Pinh nghia 1. Mot quan hé tho 7(A;, As...4,,) 1a mot tap con cia tich Pécac P(D;) x P(Ds) x
X P(Dy).

T d6, néu t; 1a mot bo cia r, t; = (dyy, dio...dsy,) trong d6 dy; € Dy, Vi =1,2...n.

Pinh nghia 2. Mot thé hién « = (a;...a,) ciia mdt bo thoé ¢; = (diy, dya...dsn) 12 MOt phép gén
gia tri bat k¥ sao cho a; € d;; véi moi j = 1,2...n.

Trén mién tri cia moi thude tinh A; x4c dinh mot quan hé tuong duong (dwoc chi dinh
bdi nguoi thiét ké CSDL hay nguoi dung). Nhu vay, trong moi mién tri, cdc gia tri thudc
cling mot 16p twong duwong 13 khong phan biét dwoc va trong tim kiém co ché héi sé str dung
16p twong dwong thay cho su bang nhau cia cdc gia tri nhw da dwoc dung trong CSDL quan
hé thong thuong.

Goi [d;;] 1a 16p twong dwong chira d;;. Néu di; = {by...b,,,} thi [dij] = [b1] U [b2] U -+ U [byy]

~

14 hop cia céc 16p twong dwong clia cac phan tik thude tap d;;. Trudmg hop néu b;...b,, cling
thudée mot 16p twong dwong (dwoc xdc dinh bédi mét quan hé twong dwong nao dé trén D)
Pinh nghia 3. Hai b6 ¢; = (dj1, dia...ds) VAt = (di1, dgo2...dgr) dwoce goi la duw thira ciia nhau
néu [d;;] = [dg,] v6i moi j = 1,2...n.

Trong mot quan hé thoé khong dwoc chita cac bo dw thira cda nhau. Néu ¢é ta chi gitr lai
mot bo va wu tién cho bo thuoc xap xi dwdi.
Pinh nghia 4. (Hiéu cda hai quan hé tho)

Cho X va Y la hai quan hé thé kha hop. Hiéu tho gitra X va Y, ky hiéu X — Y 1a quan
hé tho T, trong doé:

RT = {t|(t ¢ RX) A (t ¢ RY)}, trong d6 RT la xap xi duéi cia T,

RT = {t|(t « RX) A (t ¢ RY)}, trong d6 RT la xap xi trén ctia T.

Nhu vay RT chita cic bo thudc xap xi duéi ciia X ma khong dw thira véi mot bo nao
trong xap xi dudi cia Y.

Cung twong tu cho RT.

Pinh nghia 5. (Hop cia hai quan hé tho)

Cho X va Y la hai quan hé thé kha hop. Hop tho cia X va Y, ky hiéu X UY, la mot
quan hé tho 7T trong d6 RT = {t|(t € RX) URY)} va RT = {t|(t € RX) URY)}.
Dinh nghia 6. (Giao cia hai quan hé tho)

Cho X va Y la hai quan hé tho kha hop. Giao tho cia X va Y, ky hieu X NnY la mot
quan hé tho T trong dé:

RT = {t|(t € RX) A (t € RY)},
RT = {t|(t ¢ BX) A (t € RY)},

Pinh nghia 7. (Phép chon trén mét quan hé tho)
Cho X la mét quan hé tho xac dinh trén moét tap thuoc tinh ¢é chita A, a = {a;} trong
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dé a;, b; € Dom(A).
Phép chon tho trén X, ky hiéu 04—q(X) & moét quan hé thoé T cé cling lwoc do nhur X,
trong dé:
RT = {t|(t € RX) A (Ulas) = Ulb;D)} @i € a, b; € t[A]

i

j
— — 2.1
RT = {t|(t € RX) A (U[a:s] CSUIb;D)} as € a, b € t[A] @1)
4 J
Pinh nghia 8. (Phép chiéu)
Cho X la mot quan hé tho xac dinh trén tap thudce tinh {4, As...4,,} va B C {A;, A2... A, }.
Phép chiéu thé cia X lén B, ky hiéu I3 (X) 1& mot quan hé tho T cé lwoc do T(B) trong
6 T(B) — {¢[Bllt ¢ X}.
Trudmg hop, sau khi chiéu néu ¢é hai bo du thira trong dé mot bo thuoe xap xi dwédi va
mot bo thude xap xi trén thl bo thuoc xap xi dwéi dwoc gitr lai.
Pinh nghia 9. (Phép két ndi bang trén céc thudc tinh giong nhau)
Cho X(A;, As...Ay,) va Y(By, Bs...By,) 1a hai quan hé tho, véi A = {A;, A2... 4} va B =
(Bi, Bs...By).
Két néi bang ctia hai quan hé X va Y, ky hiéu X Y 1a quan hé tho T(Ay, A,... Ay, Bi, By...B,,)

trong dé
RT = {t = (u,v)|lu € RX), ve RY), u[AN B] =v[AN B},

RT = {t = (u,v)|u € RX), v RY), (u[AN B] Cv[ANB])V (v[AN B] Cu[AN B])}.

Chii g

+ Tinh khong phan biét dwoc trong CSDL quan hé thé cé thé dwoc biéu dién bang mot
quan hé phu tro. Céc bo clia quan hé nay bieu dién tét ca cdc gid tri mot phan tir ¢6
thé d;; cho mdi mién tri D; va con chita mot dinh danh tuy ¥ cda tinh khéng phan biét
dwoc, lién két gid tri d;; vdi 16p twong dwong chira né.

+ Véimoi quan hé tho, can c6 mot co ché danh ddu dé phan biét cdc bo thudc xdp xi dudi
v&i cdc bo thude xap xi trén.

+ Trong [1] phép chon o4_4(X) trén quan hé X dwoc dinh nghia la:

BTt e X)n (U lad = UbD} @ ca, b cil4)
RT = {t|(t € X) AUlai] € [b])} @i €@, by € t[A]

R6 rang, dinh nghia theo (2.1) trong Pinh nghia 7 la chinh xdc hon. Clng nhan xét
twong tu cho Dinh nghia 9 (phép két ndi bang).

3. MOT SO TINH CHAT CUA CAC TOAN TU QUAN HE THO

3.1. Tinh chit déng cda céc toan t¥ quan hé tho

Theo dinh nghia cla cdc todn tir quan hé tho (cdc todn tir mot ngdi va cde todn tir hai
ngoi) déu cho két qua 13 mot quan hé tho.

3.2. Tinh chit phan b8 cda phép chon ddi véi cac phép hop, giao va hiéu
ChO ’Y‘(A17A2...An) va, S(A17A2An) thi
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OAjO:a(TQS) =0Aj,=a (T)QUAjO —a(5) 3.1)

voi 0 e {u,n, —}; Aj € {41.. A}
Chitng minh. Trong [1] da chitng minh (3.1) cho trwomg hop 6 = N. O day ta chirng minh
tiép cho § =U va @ = —
Trudmg hop § =U

Ta c6: 04, =a(rUs) =04, —a(T) v6i T = rUs. Theo dinh nghia cia phép hop, cé

RT ={tjt e RrURs} va RIT ={t|t€ RrURs}
Tir d6, theo dinh nghia cia phép chon: 04, —a (1) = @, trong dé
RQ = {t|(t € Rr U Rs) A (U[az‘] = U D}, ai € a, by € 1[A;]

va RQ = {t|(t € Rr URs) A UalCU 1} ai ca, b ct|A]

D& thily 1a: RQ — {t](t € Br) A (Ulad = Ulb)} U eIt € Br) A (Ulas] = Ulbs )}

i T J
va — — —
RQ = {1l € Br) A (Ul € 5D} 0 {21t € Rs) & (Ul < 1D}

Suyra: oa—a(rUs)=Q =04, —a({tlt € r})Uoa, —a({t|t €5}) =04, =a(r) Uoa, —als).
Truwong hop 6 = —
Ta c6: 04, —a(r —5) =04, =a(T") V61 T =r — s. Theo dinh nghia ciia phép -
RT={t{t c Rr)A(t Z Rs)} va RT ={t|(tc Rr)A (¢ Rs)}
Tir d6, theo dinh nghia cia phép chon: 04, —a (1) = @, trong dé
RQ = {t|t € Br — Rs) A (Ul = b))}, @i € @, b; € t[A;,]}
i J
va RQ = {t|(t €« Rr — Rs) A UalCU DY, ai €a, by €t[A;]

Déthdy I po g1 e Ry A Uil = UJtesh} = {elt € Bs) A (il = 15D},

i 7 i 7

RQ = {t[(t € Rr) A UazCU D} = {t|(t € Bs) A UalCU

va,

Sy Ta = 8) = Q= 0a,—altlt € 7)) — o, —a({t]l € 5}) = 0a, —alr—3).

3.3. Tinh chét cia mot day lién tiép cac phép chi€u mdt quan hé thd trén cic tip
thudc tinh 16ng nhau

Cho r(A;, As...Ay) 1a mét quan hé thé va X; € Xp C -+ C X, 1a mét day céc tap con cia
{41, As... A, }. Khi d6

Iy, (I, (x, (. (ILx,,, (r))...)) = ILx, (r) (3.2)
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Chitng minh. Truée hét ta chimg minh (3.2) cho truomg hop m = 2. Cu thé
My, (Mx, (7)) = T, () véi X1 € X C {Ay, As.. Ay ). (3.3)

Goi I x, (r) = s. Theo dinh nghia ciia phép chiéu, s ¢6 lroc do s(Xy) va s(Xs) = {t[Xo]|t €
r} dong thoi, sau khi loai bé khdi » cic thuoc tinh (cot) khéng thudc s, néu c6 hai bo
t, € Rr, ty € Rr sao cho t1[X5] va t3[Xs] 14 cdc bo du thira ciia nhau thi bo ;[ X,] duoc gitr lai
trong hinh chiéu.

Véi cich thao tdc nhu vay, ro rang vé trai va vé phai cia (3.3) 1a hai quan hé tho sao
cho moi bo cia vé trai 1a du thira véi mot va chi mot bo cia vé phai va nguoc lai. Ngoai
ra, vét cia cdc bo thude xap xi duéi cia » van duoc bio toan. Pang thite (3.3) dwoc chirng
minh. Viéc mé rong (3.3) dé ¢6 (3.2) hién nhién.

3.4. Tinh ch&t cda phép chon theo mét diéu kién hoi

Cho r(A;, As...Ay,) 1& moét quan he thé. Khi dé

T(Az=a©@naz, =) (1) = T(a; —a©(0(a;, = (1) = (4, —a (O(4,) —a@ (7)) (3.4)
tI‘OHg dé Ajo7 Aj“ S {A17A2An} va, Ajo 7£ Ajl'
Ching minh. Goi O(a;—a©@ra,, _awy(r) = T. Theo dinh nghia ctia phép chon,

RT = {t|(t € B) A (| Jla{”] = (D A (1M1 = 1S3,

i J i J

a§0> ca®, agl) ca, bﬁo) €Al bg‘l) <t ;

va
RT = {t|(t « Rr) A (™) < (Ui A (M1 < Ui
3 J 3 J
a® €a®, ol ca®, b c1fa;], bV € t]4;).
T dé

T =004, —a® (04, —am (1) = (4, —aw (014, —a (7).
Pang thire (3.4) dwoc chimg minh.
3.5. Ta sé chitng minh tinh chit sau

Cho r(Ay, As...Ay) va s(By, Ba...By,) la cac quan hé thé véi A = {A;, As... Ay} va B =
{Bi1, Bs...B,,}. Khi d6

O(a;,=a®) N (Bry—a )(rX18) = 04, a0 (r)Xop, _qm(s) (3.5)
trong dé A;, € A— ANB, By, € B— AN B, con 14 phép két ndi bang trén AN B #£ 0.
Chitng minh. Goi vé trai cia (3.5) 1a T. Ta c¢6

RT = {t|(t = (u,0)) A (u € Rr) A (v € Rs) A (ulAN B]) = o[AN B]) A (|l

=1 A Ui n = U5 1y

i J

véial” €a®, b e t[4;], oY €a®, b € t[By,).

4

va,
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RT = {t|(t = (u,v)) A(u € Rr) A (v € Rs) A (u[AN B]) Cv[AN B]) V (v[AN B
cufan B A Jal < J) A Uiaf1 < Ui

K

véi
CLEO) < 0/(0)7 bEO) = t[Ajo]7 az(l) = a(1)7 bgl) € t[Bkl]'

Goi vé phai cla (3.5) 1a Z. Dé thay 1a RZ = RT va RZ = RT.

O day su bang nhau cia hai quan hé thé dwoc hiéu theo nghia méi bo cia quan hé thi
nhat dw thira véi mot va chi mot bo cia quan hé thit hai v nguwoc lai. Pang thie (3.5) da
duwoc chitng minh. n

Tl cdc tinh chat (3.1) — (3.5) da dugce chimg minh, dé thay la cdc ky thuat t6i wu hod
heuristic céc biu thitc héi cia dai s6 quan hé trong CSDL quan hé thong thwong van con
ap dung dwoc cho CSDL tho nhu: thuwe hién phép chon sém nhat cé thé, thue hién sém céc
phép chiéu, tranh thuc hién tich Pécat...
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