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MOT PHUONG PHAP XU LY TRUY VAN TRONG CSDL MO
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Abstract. In this paper, we introduce a fuzzy database query language to manipulate of data in
fuzzy database with data semantics on hedge algebras [4]. Data manipulation language is put forward
for accord with a new model. Finally, we add quantifiers in natural languages in query for searching

data which are rich and soft.

Tém tat. Trong bai bdo nay, chiing t6i gii thiéu ngon ngit truy van ding dé thao tac dir liéu trén
mo6 hinh co s& dir lieu md theo cdch tiép can dai sé gia tir [4]. Cdc ngon nglr thao téc dir liéu duoc
dé xuat phit hop véi moé hinh méi. Cuéi ciing, ching toi dwa thém luong tir ngon nglr vao cau truy
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van dé viéc thao tac dir lieu dwoc da dang va mém déo.

1. MO PAU

Ngon ngtr truy van trong co s& dir lieu (CSDL) mo da ¢ nhiéu tdc gid quan tam nghién
ctru va da thu duwoc mot s6 két qua trong thoi gian qua [7 — 14]. Céc cdch xir Iy truy van
chi yéu dua trén co s& cia cich tiép can Iy thuyét tap mo [9 — 13], nhuw quan hé twong tu
[8]. Hau hét, cic tac gid déu xay dung ngon nglr truy van véi mong muon thao tdc meém deo,
“chinh x4c” véi dir lieu mo bang cach tap trung xay dung cac ham thudce, tir dé tiy theo ngir
nghia cia dit liéu dé chon cdc ngudng phlt hop khi thao téc dit liéu. Tuy nhién, moéi ngon
ngit truy van chi phit hop véi mot mé hinh CSDL mo cu thé ma khong cé ngoén ngir nao tong
quét.

Dua trén cich tiép can dai s6 gia tiv (PSGT) mot mo hinh méi cia CSDL mo da dwoc
xay dung, trong dé ngit nghia ngén nglt dwoc lrong héa bang céc anh xa dinh lrong cia
DSGT. Theo céach tiép can nay gia tri ngon ngir 14 dir lieu, khong phai 14 nhan cia cic tap
m& biéu dién ngit nghia cla gid tri ngén ngit va wu di€m co ban cia né la mé hinh méi cho
phép tim kiém, ddnh gid ng nghia cia théng tin khong chac chan ciing nhw dit liéu kinh
dién mot cach théng nhét trén co s& bao dam tinh thuan nhat cia kiéu di liéu trong xi 1y
ngtr nghia cia ching.

Theo céch ti€p can ciia DSGT, ngit nghia ngon ngit ¢6 the biéu thi bang mot 1an can céc
khoang dwoc xdc dinh bdi do do tinh md cla cdc gid tri ngon nglr ciia mot thude tinh dwoc
xem nhu la bién ngon ngir.

Véi nhitng wu di€ém cia mé hinh dwoc deé xudt trong [4], trong bai bdo nay ching toi
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nghién cttu mot phwong phap méi xir Iy truy van mo va xem xét viéc dua cac lwong tir vao
trong cau truy van dé tim kiém dit liéu.

Trong phan 2 chiing t6i trinh bay mot s6 khai niém co ban lién quan dén DSGT va viéc
xay dung mo6 hinh CSDL m& lam co s& cho cdc muc tiép theo. Phan 3 trinh bay céc thuat
toan xir Iy trong truy van va cic phwong phap dénh gia liwrong tir trong cau truy van.

2. MOT SO KHAI NIEM CO BAN

bé dé theo ddi phwrong phap xit Iy ngit nghia ngon ngir theo cach tiép can DSGT, ching
ta tém tat lai mot s6 khéi niém vé 4nh xa dinh Iwong va céch thite xéc dinh cdc hé lan can
ngtr nghia dinh lwong cing nhu d6 twong tu muc k.

Cho mot BSGT tuyén tinh day di AX = (X, G, H, %, ®, <), trong dé Dom(X) = X la
mién cdc gia tri ngoén ngir cia thuoc tinh ngdn ngtt X duwoce sinh tu do tir tap cdc phan thi
sinh G = {1,¢", W, ¢ ,0} bang viéc tidc dong tuw do cic phép todn mot ngoi trong tap H, %
va ® la hai phép tinh véi ngr nghia 1a can trén ding va can duéi ding cia tap H(z), tic
la Yo = supremumH (z) and ®x = infimumH (x), trong dé6 H(z) la tap cdc phan tir sinh
ra tir @, con quan hé < la quan hé sap thit tw tuyén tinh trén X cam sinh tir nglt nghia cia
ngoédn ngir. Vi du, néu ta cé thuoc tinh Thunhap la “Tong thu nhap cia cong nhan trong
mot thang” | thi Dom(Thunhap) = {high, low, very high, more high, possibly high, very low,
possibly low, less low....}, G = {1, high, W,low,0}, H = {very, more, possibly,less} va <
mot quan heé thit tw cdm sinh tlr ngit nghia ctia cdc tir trong Dom(Thunhap), chang han ta
c6 veryhigh > high, morehigh > high, possiblyhigh < high, lesshigh < high, ...

Cho tap céc gia t't H = H- U H ™", trong d6 H™ = {hq, ..., hp} va H™ = {h_1,....,h_g},
voihy <...<hp,vah 1 <..<h_g4 trong dép,q> 1.

Ky hiéu fm: X — [0, 1] la d6 do tinh m¢ cia BSGT AX. Khi do,

Pinh nghia 2.1. Véi moi « € X, do dai cia @ dwoc ky hiéu |z| va xdc dinh nhw sau:

(1) Néu @ = ¢' hoic x = ¢~ thi || = 1.

(2) Néu x = hax thi |z| = 1+ |z|, vé6i moi h € H.

Ménh dé 2.1. Do do tinh mo fm va @6 do tinh mo cia gia t w(h), h € H, ¢6 cdc tinh
chdt sau:

(1) fm(ha) = p(h) fm(x), Vo € X

)

) ) <; o fm(hic) trong @6 c€ {c,c"}
) S fmlha) = fm(a), @€ X

)

7q§7:§p77:7£0

2.1. Khodng m¢ cia khai niém mo

Gid sir thuoc tinh X c¢é mién tham chiéu thuc la khodng [a,b]. Dé chuan héa, nhe mot
phép bién ddi tuyén tinh, ta gid thiét moi mién nhw vay deu la khoing [0, 1]. Khi dé, tinh
chdt (2) trong Ménh dé 2.1 cho phép ta xay dung hai khodng md& cia hai khai niém nguyén
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thiy ¢~ va ¢', ky hieu la I(c™) va I(c™) véi do dai twong ting 1a fm(c™) va fm(c) sao cho
chiing tao thanh mot phan hoach cia mién tham chiéu [0, 1] va I(c™) va I(cT) 1a dong bién
véico vach ticla ¢ = ¢’ kéo theo I(c™) = I(c™).

Mot cach quy nap, gid st rang véi Vo € X 1 = {o € X : @ c6 do dai |o| = k — 1},
ta da xay dung dugce hé céc khodng mo {I(x) : @ € Xi1 va |[I(x)] = fm(z)} sao ching
13 dong bién vi tao thanh mot phan hoach cia doan [0,1]. Khi d6, trén méi khodng mo
I(z), do dai fm(x), cia @ € Xj_1, nho tinh chat (4) trong Ménh dé 2.1, ta c¢é thé xay dung
duwoc ho {I(hz) 1 q <i <p, i #0, |I(hz)| = fm(h;x)} sao cho chiing 1a mot phan hoach
cia khodng m& I(z). C6 the thdy ho {I(h) : q < i < p, i £ 0, |[I(hx)] = fm(hiz) va
xe€Xi1}={I(y):ye Xgval|l(y) = fm(y)} 1a mot phan hoach cia [0, 1]. Céc khodng
nay goi la cdc khodng mo mice k.

Pinh nghia 2.2. (ham PN-diau Sgn): Sgn: X — {—1,0,1} 1a ham didu dugc xdc dinh nhu
sau, bday hc H,vacc{c ,c"}:

(1) Sgn(c™) = —1, Sgn(c") = +1;

(2) Sgn(h'ha) = 0 néu hhz = hx, con nguoc lai ta cb

Sgn(h'hx) = —Sgn(hz), néu hhz # hx va k' 1a am tinh déi véi b (hodc ¢, néu h = I va
T = c);

Sgn(h'hx) = +Sgn(hx), néu hhx # hx va b’ dwong tinh déi véi k (hodc ¢, néu h = I va
x=c).

Pinh nghia 2.3. Gid st AY = (X,G, H,%,®,<) 1a mot DSGT day dd, tuyén tinh va tu
do, fm(z) va p(h) tuwong tng 1a cdc dé do tinh mo cia ngon ngr va cda gia tir h thda man
cac tinh chat trong Ménh de 2.1. Khi dé, ta néi v 1a 4nh xa cam sinh bdi do do tinh mo fm
clia ngdén ngtr néu né dwoc xac dinh nhu sau:

(1) v(W) = & = fm(c7), v(c™) = & —afm(c™) = Bfm(c”), v(c") =K+ afm(c’);

(2) V(hjx)1::V(x)‘+ASQN(hjx){Eggz(')M(hi)ffn(w)-—CU(hjw)M(hj)an(x)}y

trong dé w(hjz) = %[1 + Sgn(hjx)Sgn(hyh;z)(8 — a)] € {a, 8}, véimoi j,—q < j <p
va j # 0;

(3) v(Pc ) = 0,v(Dc) = kK = 1/(CI>0+),1/(EC'+7)1 =1, va v6i moi j,—q < 7 < p va
J # 0, ching ta cé v(®hjx) = v(x) + Sgn(h;z){ ]Z wlhi) frm(x)} va v(Ehjx) = viz) +

i=sign(j)

J
Sonlhe 5 ) )}
i1=sign(j
Nhin zét: Khoang mo I(z) dwoc xdc dinh I(z) = (va(Px), va(Xz)].

2.2, D6 tuong ty mic k

Chiing ta c6 thé 14y cac khodng mo clia céc phan tir do dai k lam do twong tu gitra cac
phan tik, nghia 13 cdc phan tir ma céc gid tri dai dién cia ching thudc ciing mot khodng me
mitc k la twong tuw mirc k. Tuy nhién, theo cdch xay dung cdc khodng mo mire k, gid tri dai
dién cida cdc phan tir x ¢6 do dai nhd hon k luoén ludén 1a dau mit cia céc khodng mo mite k.
Mot cdch hop 1y, khi dinh nghia lan can mitc k& ching ta mong muén céc gid tri dai dién nhuw
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vay phai la diém trong cia lan can mitc k. Vi vay ta dinh nghia do twong tuw mitc k nhw sau:
Chiing ta luén luén gia thiét rang moi tap H~ va H' chira it nhdt 2 gia tir. Xét X, 14 tap
tat cd cdc phan tir do dai k. Dua trén cac khodng mo mitc k va cdc khoang mo mic k+1
ching ta m6 ta khong hinh thitc viéc xay dung mot phan hoach cia mién [0, 1] nhw sau.

Véi k = 1, céc khodng m& mite 1 gom I(c™) v I(ch). Céc khodng m& mirc 2 trén
khodng I(¢™) 1a I(hpc™) = I(hp—1¢™) = ... = I(hoc™) = I(hic™) = va(c™) = I(h_1c™) =
I(h-g¢™) = ... = I(h_gr1¢”) = I(h_qc). Khi d6, ta xay dung phan hoach vé do twong

tw mitc 1 gom cde 16p twong dwong sau: S(0) = I(h,e);S(c™) = (e )\[{(h_gc™) U
I(hye )]s S(W) = I(h_ge ) UI(h_qct); twong tu ta cé S(c™) = I(c)\[I(h_qcT) U I(hych)]
va S(1) = I(hyc™).

Ta thay, trir hai diém dau mit v4(0) = 0 va va(1) = 1, cdc gid tri dai dien va(c), va(W)
va va(eT) déu la diem trong trong tng cia céc 16p twrong tw mike 1 S(c), S(W) va S(c™).

Twong tu, véi k = 2, ta c6 thé xay dung phan hoach cac 16p twong tw mitc 2. Chang
han, trén mot khodng mo mic 2, chang han, I(hic™) = (va(Phic), va(Xhic™)] véi hai
khoang mo ké 1a I'(h;_1c™) v I(hjr1ct) ching ta sé c6 cdc 16p twong dwong dang sau:
S(hic™) = I(hic")\[I(hphicT) U I(h_ghic™)], S(®hicT) = I(h_ghi — 1c¢7) U I(h_ghic™) va
S(®hict) = I(hyhic™) U I(hyhic™), véiisao cho —q <i <p vai# 0.

Bang cich twong tuw nhw vay ta cé thé xay dung cdc phan hoach cac 1ép twong tur mite
k bat ky. Tuy nhién trong thuc té tng dung ching ta cé thé giéi han céc gia tir tic dong
lién tiép lén phan tir nguyén thiy ¢~ va ¢’ la mot s6 nguyén p nao dé. Céac gia tri kinh dién
VA cac gid tri mo goi 1 c¢6 do twong tur mitc k néu céc gia tri dai dién cia ching cling nam
trong mot 16p twong tu mic k.

Lan can mitc k cia khéi niém mo: Gia sit phan hoach cdc 16p twong tw mic k 1a céc
khodng S(x1), S(22), ..., S(x,). Khi d6, moi gid tri mo u chi va chi thude vé mot 16p twong
twr, chang han dé 1a S(x;) va né goi 1a lan can mitc k clia u va ky hiéu 1a Q(u).

2.3. Co s¢ dir liéu mo

Xét mot lwge do CSDL Fpg = {U, Ry, Ro, ..., Ry const}, trong d6 U = {Aq, Aa, ..., An}
1a tap vil tru cac thudc tinh, R; lwoc do quan heé, tirc 13 mot tap con cia U, const 1a mot tap
céc rang buoc dir lieu cia CSDL. Mbi thuoc tinh A dwoc gan véi mot mien gia tri thude tinh,
ky hiéu la Dom(A), trong dé mot s6 thude tinh cho phép nhan céc gid tri ngon ngtr trong Iwu
trir trong CSDL va dwoc goi la thuoce tinh mo. Tuy nhién, trong bai béao nay, ching toi chi
xét nhirng thuoc tinh mo ma mien tri cia né ton tai moét thi tw tuyén tinh. Nhirng thuoc
tinh con lai dwroc goi la thuoc tinh kinh dién. Thudc tinh kinh dién A dwoc gan véi mot mien
gi4 tri kinh dién, ky hiéu 1a D 4. Thuoc tinh mo A sé dwge gan mot mien gid tri kinh dién
D4 vA mot mién gid tri ngon ngr LD 4 hay 1a tap cdc phan tir cda mot DSGT. Mot CSDL
nhu vay duwoc goi 14 CSDL md theo cach tiép can dai s6 gia tir.

2.4. CAc quan hé d&i sanh trén mién tri thudc tinh

Pinh nghia 2.4. Gia st ¢ va s 1a hai bo dir liéu trén tap v tru U cdc thudc tinh. Ta néi
t[A;] =r(a,) s[Ai] va goi la ching bang nhau mitc k, néu mot trong cic dieu kién sau xay ra:
(1) Néu t[A;], s|A;] € D4; thi ¢[A;] = s[A;] hodc 1a
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(2) Néu mot trong hai gid tri t[A;], s|A;] 1 khai niém md, chang han dé 1a ¢[4;], thi ta
phai ¢é s[4;] € Qr(t[A;]) hodc 1a

(3) Néu ca hai gid tri ¢[A;], s|A;] déu 1a gid tri mo, thi Qk(¢[A;]) = Qr(s[4s]).

Néu diéu kién [A;] =54, s[Ai] khong xdy ra ta cé biéu thitc t[A;] Fr(a;) SIAil.

Ménh dé 2.2. Quan hé =y(4,) ld quan hé twong duong trén [0,1].

Duya trén quan he twrong dwong =g 4,), ta co thé dé dang dinh nghia céc quan hé déi sanh
khéac. Truéc hét, dé don gidn ta quy wéce 1a ky phap Qi (t[A;]) c6 nghia ca khi t[A;] € D 4;.
Khi dé Q(t[A;]) dwoc hiéu 1 tap bao gom chi diing mot gid tri thue £[A;]. Véi quy wée dé,
v&i moi cap lan can mue k, Qx(x) va Qi(y), ta sé viet Qp(x) < Qk(y) khi w < v, v6i moi
u € Qr(2) va moi v € Q(y).

Pinh nghia 2.5. Gia sit ¢ va s la hai bé di liéu trén tap vu tru U cdc thudce tinh. Khi dé:
(1) Ta viét t|A;] <k s[A;], néu t[A;] =k s[A;] hodc 1a Qp(t[A;]) < Qk(s[A;]).
(2) Ta viet t[A;] <k s[A;], néu Qx(t[A]) < Q(s[Ad]).
(3) Ta viet t[A;] >k s[A;], néu Qx([As]) > Qu(s[As]).

3. TRUY VAN TRONG CO SO DU LIEU MO

Dura trén mo6 hinh CSDL mo trong [4], ching t6i sé thiét ké mot ngon ngit ding dé truy
van dir lieu trén mé hinh d6. Trong phan nay, ching t6i s& dé xuit mot phwong phap dé xi
Iy cau truy van trong CSDL md ma chiing t6i goi 1a SQL mo va viéc dua cdc lwong tir tuyeét
doi, lwong tir ti 1& vao trong cau truy van ciing duwoc xem xét cu thé.

3.1. Cau truy van SQL m¢

Céc ngon nglr truy van trén mo hinh CSDL quan hé dwoc nhiéu téc gia quan tam nghién
ctru va mé rong trén mo hinh CSDL mo nhu: dai s6 quan hé mo, truy van SQL mo. Vi thé,
twong tu nhw trong CSDL quan hé, cau tric cia cau truy van SQL md dwoc xem xét nhu
sau: select { cdc thudc tinh ) from {(céc quan hé) where {fc), trong dé (fc) la dieu kién mo
hodc lien két cdc diéu kién mo ¢é st dung cdc phép toan tuyén va hoi.

Nhuw vay, van dé quan trong trong cau truy van SQL mo chinh 13 xéc dinh gid tri chan 1y
cla céac (fec) va lien két cdc gia tri chan 1y dé.

Khéng mat tinh tong quét, ching ta gid st trong truomg hop don dieu kién, dieu kién
mo (fe) c6 dang A; =g(4,) fvalue, v6i fvalue la gid tri mo va A; la thude tinh mo, khi dé
ta c6 thé xay dung mot thuat toan nhuwr sau.

Thuét toan 3.1. Xit Iy truy van SQL md trong trueong hop don diéu kién.

o : Quan hé r xdc dinh trén tap vi tru cde thuoc tinh U = {Aq, Ay, ..., A, }.

Cau truy van dang select ...from... r where A; =k(4,) fvalue.
a1 Quan hé ryesu¢ thoa man véi moi t € ryesur ta cd t{A;] =4(4,) fralue.

Phuwong phap

Khéi tao céc gia tri

(1) Cho Gu; = {0,¢,,, W,y 1}, Ha; = Hy, U Hy,. Trong d6 Hy; = {hy, ho}, Hy, =
{h3, hy}, v6i hy < ho va hg > hy. Chon do do tinh mo cho cdc phan tir sinh va gia tir.
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(2) D4; = [ming;, max4;], ming;, max;: gid tri nhoé nhat va 1ém nhat mién tri kinh dién

A;.

NGUYEN CAT HO, NGUYEN CONG HAO

(3) LDy = HAi<C+) U HAi<Cf).

<4> Tresult — @

Phan hoach D 4; thanh cic khodng twong tu mtc k.

(5) k=1

(6) While k = p do // mttc twong tw 1ém nhat & = p

(7)

®)  k=k11

X4c dinh 1an can mitc k cla fvalue

9) if fvalue € S(x;) then Qr(fvalue) = S(x;)

Duyét céc bo t trong r dé tim cic bo thda man dieu kien ¢[A;] = k(A;) fvalue

10) for each t € r do
11)
12)
13)
14)
15)
(16) Return 7, esut

elseif

(
(
(
(
(
(

Vidu 3.1. Cho lwge do quan he U = {STT, TENNV, NGHENGHIEP, TUOI, LUONG}

if t[Al] € LD 4; then
Xac dinh lan can mitc k cia t[A;] 1a Qp(¢t[A;]) = S(x;)
if Qr(t[A;]) = Qi(fvalue) then rpesuit = Tresuit UL

if t[Al] € Qk(fvalue) then 7resuit = Tresuit Ut

va quan hé Nhanvien dugc xdc dinh nhue Bang 3.1.

Bdng 8.1. Quan hé Nhanvien

Xay dung cdc khodng twong tu mikc k : Sa;(21), Sai(22), .., Sai(2m)

STT | TENNV | NGHENGHIEP | TUOI LUONG

1 An Giao vién 45 rat cao

2 Binh Ky su 33 1100

3 Ha Béc si rat kha nang tré | 500

4 Huong Y st 36 700

5 Nhan Giao vién 46 1500

6 Thuy Kién tric su 26 kha ning cao
7 Thanh Y ta tré 750

8 Xuan Thu ky 21 thap

9 Yén Ky thuat vien it gia 1125

Gia sir tir quan hé Nhanvien ching ta mudn thue hién cau truy van SQL mo: Cho biét

nhirng can bo ¢é tudi kha nang tré. St dung Thuat toan 3.1 ta co:

Buéce (1)—(4): Cho Gryor = {0, tré, W, gia, 1}, Dryor = [O, 100], Hryor= H%LUO[UHZ:UO[‘
Trong A6 Hyyrop = {hon, rdt}, véi hon < rdtva Hypop = {#, khd ndng}, véi it > khd ning.
Chon fm(gia) = fm(c™) = 0,35, fm(tré) = fm(c™) = 0,65, u(khd ndang) = 0,25, u(it) =
O, 20, ,LL(hO’n) - O, 15 va ,LL(?”C%) - O, 40. LDTUO[ - HTUO[<tTé> UHTUO[(gid)7 Tresult — @

Budc (5)-(8): Vi | khd ndng tré | = 2 nén ta chi can di xay dung cdc khodng twong tu mirc
2. Phan hoach doan [0,100] thanh cdc khoang twong tu mtc 2: fm(rdt rdt tré) x 100 =

0,40 x 0,40 x 0,65 x 100 = 10, 4. Vay S(0) x 100 = [0; 10, 4].
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(fm(hon rdt tré) + fm(khd nang rdt tré)) x 100 = (0, 15 x 0,40 x 0,65 + 0,25 x 0,40 X
0,65)100 = 10,4 va S(rdt tré) x 100 = (10, 4; 20, §].

(fm(&t rdt tré)+fm(rdt hon tré))x 100 = (0,20x0,40x0,65+0,40x0, 15x0, 65)x 100 =
9,1.

(fm(hon hon tré) + fm(khd nang hon tré)) x 100 = (0,15 x 0,15 x 0,65+0,25 x 0, 15 x
0,65) x 100 = 3,9 vi S(hon tré) x 100 = (29, 9; 33, 8].

(fm(@t hon tré) + fm(rdt khd nang tré)) x 100 = (0,20 x 0, 15 x 0,65 + 0,40 x 0,25 X
0,65) x 100 = 8, 45.

(fm(hon khd nang tré) + fm(khd nang khd ndang tré)) x 100 = (0,15 x 0,25 x 0,65 +
0,25 x 0,25 x 0,65) x 100 = 6,5 vi S(khd ndng tré) x 100 = (42, 25; 48, 75).

(fm(it khd tré)+ fm(rdt & tré))x 100 = (0,20% 0,25 x 0,651 0,40 x 0, 20X 0, 63) X 100 —
8,45,

(fm(hon @ tré)+ fm(khd nang @ tré)) x 100 = (0, 15x0,20x 0, 65+0,25 % 0,200, 65) x
100 = 5,2 va S(#t tré) x 100 = (57, 2; 62, 4]. Twong tu, ching ta tinh dwoc S(W), S(it gia),
S(khd nang gia), S(hon gia), S(rdt gia), S(1).

Nhu vay, cédc khodng twong tw mitc 2 la: S(0), S(rdt tré), S(hon tré), S(khd nang tré),
S(it tré), S(W), S(it gia), S(khd nang gia), S(hon gid), S(rdt gia), S(1).

Buée (9): Xde dinh lan can mike 2 cia khd nang tré. Ta c6 khd ning tré € S(khd nang tré)
nén lan can mitc 2 cia khd nang tré 1a Qq(khd nang tré) = S(khd nang tré) = (42, 25; 48, 75].
Budc (10)-(15):  Ta thay trong quan hé Nhanvien,t1[TUOI|(Qq(khd ndng tré),
L[ TUOI(Q2(khd nang tré) va Qo(ts]TUOI]) = Qa(rdt khd nang tré) = Qa(khd nang tré).
Bude (16): Vay rresut = {1, 13, 5}

Hay cau truy van SQL mo& select * fromN hanvien where TUOIT =o(rvor) khd ndng tré
cho két qua sau

Bdng 3.2. Két qua thuc hién truy van sit dung Thuat todn 3.1

STT | TENNV | NGHENGHIEP | TUOI LUONG
1 An Gido vién 45 rat cao
3 Ha Béc si rat khd ndng tré | 500

5 Nhan Gido vién 46 1500

Thuét toan 3.2. Xit Iy truy van SQL m¢ trong truwong hop da diéu kién
Vao: Quan hé r x4c dinh trén tap va tru céc thuoc tinh U = {41, As, ..., A,}.

Cau truy van dang select... fromr whereA; =k(ai) fralue;WA; =g a5 fvalue;, trong do
W la phép toan and hoac or.
Ra : Quan hé resu¢ thoa man véi moi ¢ € rreeur ta cb t[A;] =pas) fralue;Ut[A;] =g 45)
Jvalue;.
Phwong phap
Khéi tao céc gid tri
(1) Cho Ga; = {0,¢,,, W, c"Ai, 1}, Ha; = H,; U H,,. Trong d6 Hy, = {h1,he}, H,, =
{h3, hy}, v6i hy < hg v hg > hy. Chon do do tinh mo cho cdc phéan tik sinh va gia tir.
(2) Cho Gaj = {0,¢ Aj, W, ¢}, 1}, Haj = H, U H . Trong d6 Hy, = {hy, ho}, Hy, =
{h3, hy}, v6i hy < hg v hy > hy. Chon do do tinh mo cho cdc phan tir sinh va gia tir.
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D 4; = [miny;, max 4;], ming,;, max4;: gia tri nhd nhat va lén nhat mien tri kinh dién A;.
D j = [mingj, maz Aj], ming;, max4;: gid tri nhé nhat va 16n nhat mién tri kinh dién
7

(5) LDy = HA1<CA1) UHA1<CA)

(6) LD4; = HAJ (CA]) U H 45 (CA])

(7) Tresuit =

Pha

8) k=1

9) While k£ < p do // mttc twong tw 1ém nhat k = p

10) Xay dung cdc khodng twong tuw mitc k : Sa;(21), Sai(22), ..., Sai(2m)

n hoach DAl va D 4; thanh cac khoang twong tw mitc k.

11) Xay dung cdc khodng twong tu mite k : Sa;(y1), Sai(y2), -y Saiym)
12)  k=kt1
Xdc dinh lan can mic k cia fvalue; va fvalue;
(13) if foalue; € Sa;(x;) then Qi (fvalue;) = Sa;(x;)
(14) if fvalue; € S4;(y;) then Qr(fvalue;) = Sa;(y;)
Duyét céc bo t trong r dé tim céc bo thoa man dieu kieén #[A;] =r(ai) Sralue; W[ AF] =i 45

(
(
(
(
(

Jvalue;

(15) for each t € r do

16) if t|A;] € LD 4; then

17) X4c dinh lan can mic k cia ¢[A;] 1a Qr(t[A;]) = Sai(z;)

18) if t{Aj] € LD 4; then

19) Xdc dinh lan can mitc k cta t[A;] 1a Qp(t[A;]) = Sa;(yi)

Truong hop ¥ la phép todn and

(20) if {Qr(t[Ai]) = Q(fralue;)} and {Qk(t[A;) = Qu(fvalue;} then
Presult = Vresult Ut

(21) if t{A;] € Qr(fvalue;) and t[A;] € Qr(fvalue;) then rresus = Tresuir Ut

Truong hop ¥ la phép toan or

(22) if {Qe(t[Ai]) = Q(fralue;)} or {Qk(t[A;) = Qr(fvalue;} then
Presult = Vresult Ut

(23) if {Qe(t[Ai]) = Q(fralue;)} or {Qk(t[A;) = Qr(fvalue;} then
Tresult — Tresult U1

(24) Return 7y.esuit

(
(
(
(

Vi du 3.2. Sit dung quan hé Nhanvien trong Vi du 3.1. Hay cho biét nhitng cdn bo Tudi
kha ning tré va c¢é Lwong riat cao. Str dung Thuat toan 3.2 ta cé:

Buéce (1)-(7): Cho Gruor = {0, tré, W, gia, 1}, Dryor = [0;100], Hrvor = Hijpop U
Hoyyrop trong A6 Hior = {hon, rdt}, véi hon < rdt va Hopop = {it, khd nangt}, véi it
> khd nang. Chon fm(gia) = fm(c™) = 0,35, fm(tré) = fm(c™) = 0,65, u(khd ning) =
0, 25, ,LL(Z/t) = 0, 20, ,LL(hO”rL) = 0,15 va ,LL(Td(t) =0,40. LD7yor = HTUO[<t7“é) U HTUO[<gid).

Cho Grvong = {0, thip, W, cao,1} va Dypone = [400;1600], Hruvonvg = H;UONG U
Higone trong 6 Hion e = {hon, rdt}, véi hon < rdtva Hiponeg = 1t khd ndngt}, véi
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it > khd ndng. Chon fm(cao) = fm(ct) = 0,6, fm(thip) = fm(c™) = 0,4, p(khd ning) =
0,15, u(it) = 0,25, u(hon) = 0,25 va u(rdt) = 0, 35.

LDvone = Hruona(cao) U Hrpona (thdp), Tresur = 0.

Budc (8)-(12): Vi |khd ndng tré| = 2 va |rdt caol = 2 nén ta chi can di xay dung cdc
khodng twong tw mic 2.

Daéi véi thuoe tinh TUOI: Ta phan hoach doan [0; 100] thanh cdc khoang twong tw mikc 2,
theo Vi du 3.1 ta ¢6: S(0), S(rdt tré), S(hon tré), S(khda nang tré), S(it tré), S(W), S(it gia),
S(khd nang gia), S(hon gia), S(rdt gia), S(1).

Dai véi thuoe tinh LUONG: Ta phan hoach doan [400; 1600] thanh cdc khodng twong tu
mikc 2 . fm(rdt rit cao) x 1200 = 0,35 x 0,35 x 0,6 x 1200 = 88,2. Vay S(1) x 1200 =
(1511, 8; 1600].

(fm(hon rdt cao) + fm(khd ndang rdt cao)) x 1200 = (0,25 x 0,35 % 0,6+ 0, 15 x 0, 35 X
0,6) x 1200 = 100, 8 va S(rdt cao) x 1200 = (1411; 1511.8].

(fm(&t rdt cao)+fm(rdt hon cao))x1200 = (0, 25x0, 35%0, 6+0, 350, 2520, 6)x 1200 =
126.

(fm(khd nang hon cao)+ fm(hon hon cao)) x 1200 = (0,15 % 0,25 % 0,640, 25 x 0, 25 x
0,6) x 1200 = 72 va S(hon cao) x 1200 = (1213, 1285].

(fm(&t hon cao) + fm(rdt khd nang cao)) x 1200 = (0,25 x 0,25 x 0,6 + 0,35 x 0, 15 X
0,6) x 1200 — 82, 8.

(fm(hon khd nang cao) + fm(khd nang khd nang cao)) x 1200 = (0,25 x 0,15 x 0,6 +
0,15 x 0,15 x 0, 6) x 1200 = 43,2 vi S(khd ndng cao) x 1200 = (1087; 1130, 2].

(fm(&t khd nang cao) + fm(rdt it cao)) x 1200 = (0,25 x 0,15 x 0,6 + 0,35 x 0,25 X
0,6) x 1200 = 90.

(fm(hon & cao)+ fm(khd nang @ cao))x 1200 = (0,25 x0,25%x0,6+0,15x0,25x0, 6) x
1200 = 72 va S(#t cao) x 1200 = (925; 997]. Twong tw, ching ta tinh dwoc S(W), S( thdp),

S(khd nang thap), S(hon thdp), S(rdt thdip), S(0). Nhu vay, cdc khodng twong tu mite 2
la: S(0), S(rdt thap), S(hon thap),  S(khd nang thdp), S(it thip), S(W), S(it cao),
S(khd nang cao), S(hon cao), S(rdt cao), S(1).

Buéce (13)-(14): Xdc dinh lan can mikc 2 cia kha nang tré va rdt ceo. Ta ¢6 lan can mikc 2
cla kha nang tré 1a Qq(khd nang tré) = S(khd nang tré) = (42, 25;48,75] va lan can mic 2
cia rdt cao 1a Qo(rdt cao) = S(rdt cao) = (1411; 1511, 8].

Budce (15)-(19): Theo Vi du 3.1, dieu kien TUOI =yyor) khd nang tré ta c6 rresur =
{t1,13,15}. Xét dieu kien LUONG =yryone) rdt cao, trong quan hé Nhanvien, ta c¢6 lan
can mitc 2 cla H[LUONG] = Qa(L[LUONG]) = Qa(rdt cao), ts|LUONG] € Qq(rdt cao).
Do d6 ta ¢b rresui = {t1, 15}

Buée (20)-(23): Vi ¥ 1a phép toan and nén két hop dieu kien TUOI =(ryor) khd nang tré
va LUONG =yruvone) rat caota ¢ rpesur = {t1, 5}

Buéce (24): Két qui ryesur = {t1,15}-

Vay, cau truy van SQL m& select x from N hanvien where TUOI =(rvor) khd nang tré
va LUONG =yrvona) rat cao cho két qua sau:
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Bdng 3.3. Két qua thue hién truy van st dung Thuat toan 3.2
STT | TENNV | NGHENGHIEP | TUOI | LUONG

1 An Gido vién 45 rat cao
5 Nhan Gido vién 46 1500

RIS . ~ ~e . NG N ~ ’ N
bé tim kiém meém déo hon, doi khi ngudoi ta dwa vao cau truy van cdc tir nhw hau hét,
mot vai... hay con goi la lwong tir. Trong phan tiép theo, ching t6i sé nghién citu vé cac dang

cau truy van nhu vay.
3.2. Lwong tir ngdén ngir

Pé khai thac dir liéu trén mo6 hinh CSDL m& nhiéu téc gid mé rong nhitng ngoén ngir hoi
trén mé hinh quan hé nhuw dai s6 quan hé, ngon ngit SQL... Diém mé rong dé chinh la si
dung cdc diéu kién meo, chang han nhuw “tim nhitng cdn bé tré cé nhiéu cong trinh khoa hoc
cong bo trén tap chi quc t€ cé uy tin”, “cho bi€t cdc mdat hang bdn trong siéu thi thu dvoc
loi nhudan khd I6n” ... Viec xit 1y cdc cau hdi dang nhuw vay ching ta chi cin tim nhirng bo
dir lieu “thda man’ nhirng diéu kién mo. Tuy nhién, khi gap nhirng yéu cau nhuw “cho biét it

“cho

nhdt 5 cdan bo tré cd nhiéu cong trinh khoa hoc cong bé trén tap chi qudc té€ cd uy tin”,
bi€t mot vai mat hang bdan trong siéu thi thu dwoc loi nhudn khd l6m” ... thi van dé xi 1y cau
héi 1a phitc tap, bdi vi, ngoai viéc tim nhirng bo dir lieu “thda man” nhing diéu kién mo
con phu thudce vao cde lwong tlv “ét nhdt 57 va “mot va?’. Zadeh [9] chia lwong tir ngon ngt
thanh hai loai dé la: lwong tir tuyét doi (absolute quantifier) va luwong tir ti 1& (proportional
quantifier). Luong tir tuyét doi thuong diung trong cidc ménh dé c6 s6 lrong xdc dinh nhu “dt
nhdt 5, “nhiéu hon §°.... Lwong tir ti 1& thé hién nhimg s6 lwong phu thudc vao s6 lrong
tap cac doi twong dang xir 1y, chang han nhw “hdu héX’, “mot vai ...

Vi vay, dua lwong tir va st Iy lwong tU trong cau truy van SQL md 14 van dé can quan
tam gidi quyét.

3.3. Pua lwong tir ngdn ngir vao cau truy van SQL md

bé ddp trng yéu cau thao tdc dir liéu trong mé hinh CSDL md, trong phan nay, ching toi
nghién ciru, xay dung phwong phdp danh gia lwong tir twong ddi va lwong tir tuyét doi va
viéc dwa lwong tir nhw vay vao cau truy van SQL md nhu thé nao?

Do truy van sit dung lwong tir ¢é thé xem la mot sy md réong cia truy van mo cho nén
mot cau truy van SQL mo st dung lwong tir cé thé tong quat dang: select { cic thuoc tinh
) from { cidc quan hé) where Q(fcq, fca,.....fep), trong dé Q 1a lwong tir va fep, fea, ...fc,
I cdc dieu kién mo. Chang han nhw trong quan hé Nhanvien & Vi du 3.1, tim “dt nhdt mét
nita’ nhan vien Tudi tré va ¢ Luwong thap. Khi dé cau truy van cé dang: select * from
Nhanvien where “it nhat mot niea” (TUOI =y (ryor) tré va LUONG = (rvone) cao).

Khong mét tinh tong quét, ching ta gid sit cac diu kién mo fe; trong cau truy van cé
dang A; =p(4) fvalue;, trong d6 A; la thudc tinh mo va fvalue; 1a gid tri mo, phép toan
lien két cdc diéu kién 1a phép and hoic or. Do dé, dieu kien Q(fei, feo, .....fcp) ¢6 dang:
QA1 =g(an) fvaluey WAy =pa9y fvaluez .. WA =p(4,) fvalue,), trong d6 W la phép
and hoac or.

3.3.1. Xay dung phwong phdp ddnh gid lwong tir trong truy vin
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bé xay dung phuwong phap danh gid lwong tir trong truy van, truée hét ching ta xac dinh
gia tri chan Iy cda céc diéu kien mo (fey, feo, .....fc,) doi véi quan hé tham gia truy van.
Cé nghia 14 tim nhirng bo dir lieu t thudc quan hé tham gia truy van théa man diéu kién mo
(fei, fea, .....fcy), day chinh 1a cdc budce thue hién truy van SQL m& trong Muc 3.1. Tiép
theo, danh gid lwong tir trong cau truy van dua vao nhirng bo dir lieu vira tim dwoc so véi
s6 bo dit liéu ciia quan hé ban dau tham gia truy van.

Goi D, = [0..||7]|], véi ||7|| 1& s6 bo dit lieu trong quan hé . Chiing ta cé thé chia lwong
tir thanh hai trueong hop:
a. Truong hop Q la leong tir tuyét d6i: Ky hieu ||@Q] 1a s6 lwong xdc dinh cia lwong tir Q.

Néu @ don diéu tang: Ta xay dung mot ham fé‘ : D, — {0,1} sao cho: Vx € D,, fé‘(m) =
1 néu x> [|Q|| va fé‘(m) = 0 néu nguoc lai.

Néu @ don diéu gidm: Ta xay dung mot ham fg : D, — {0, 1} sao cho: Yz € D,, fg(x) =
1 néu x = [|Q|| va fg(x) = 0 néu ngugc lai.
b. Trudong hop Q la heong tir tyj Ié: Khi ta néi hau hét cde bo dir lieu t trong r thda man dieu
kieén (fe1, fea, .....fcn), ¢ nghia la tong s6 bo dir lieu t phai xdp xi [|r||. Hodc trong trwomg
hop khéc, chi mot it cac bo dir liéu t trong r théa man diéu kién (fey, fea, .....fep), ¢b nghia
13 tong s6 bo dir lidu t phai xap xi 1/[|7||. Hay mot gid thiét ta thwong gap dé 1a khodng mot
nita cdc bo dir lieu t trong r thda man dieu kién (fei, feo, .....fc,), khi d6 chiac chan rang
tong s6 bo dit lieu t phai la xdp xi cia ||r]|/2.

bieu nay goi v cho ching ta cé thé ddnh gia lwong tir ti 1& dwa trén sw phan hoach cia
[0..]17]]]. Theo Muc 2.1 dé chuin héa [0..|r]|]], nher mét phép bién d6i tuyén tinh, ta gid thiét
moi mién D, = [0..]|r||] nhw vay déu la khodng [0, 1]. Khi dé ta xay dung hai khodng mo cia
hai khéi niém nguyén thiy nhéd va 16n, ky hiéu 1a I(nhd) va I(lén) véi do dai tuwong tng 1a
fm(nhd) va fm(lén) sao cho ching tao thanh mot phan hoach cia mién tham chiéu [0, 1].
Tiép dén, di xay dung cdc 16p twong dwong S(1), S(Idn), S(W), S(nhd), S(0) dua vao do do
tinh mo cua cde gia tir va cde khéi niém nguyén thay.

Do dé, néu goi ||r1||, |r2|| twong tng la tong s6 bo dir liéu t trong r théa man dieu kién
rill € S() x||rf| va [|r2|[ € S(0) X [|r]].

Nhuwr vay, ta c¢é thé khing dinh rang tong s6 bo dit lieu t trong » thda man dieu kién
(fei, fea, ... fen) 4p dung véi lwong tir @ dwoc ky hiéu |rg||, khi d6: ||rgl| € S(1) x ||r||
hodc |lrqll € S(ién) x |||, hodc [lrgl € S(W) x [r[], hoac [lrqll € S(nhd) x ||r[|, hoac
lroll € S(0) x ||r|]| hay néi cdch khéc: |rg|/|lr|| phai thuéc vé moét trong cic khoang:
S(1), S(len), S(W), S(nhd), S(0).

Sau khi da xay dung phwong phdp ddnh gid lwong tir trong truy van, Thuat toidn 3.3

(feu, fea, ... fey) VOi lwong tir hau hét va mot 1t thi

dwoc dé xuat nham tng dung cho viéc xit 1y cau hdi cé chira lwong tir. Vi s6 lwong céc lwong
tir khong nhiéu nén & day sé liet ké lwong tir twong doi QABS va lwong tir tuyet doi QPRO
trong phan dau vao cla thuat todn.

3.3.2. Thudt todn xit ly lwong tir trong cau truy vin SQL mo

Thuét toan 3.3. Xit Iy lugng tir trong truy van

Vao : Quan hé r xdc dinh trén tap vu tru cdc thudce tinh U = {Aq, As, ..., A, }.
Cau truy van select+ from r where Q(A; =k(a1) JvaluetW Az =g 40y fralues.. . WA, =4,



292 NGUYEN CAT HO, NGUYEN CONG HAO

fvaluey,), trong A6 W 1a phép and hoac or, @ € Qaps U Qpro vbi

Qaps = {mot i, khodng mot nita, hdu hét, véi mot}, Qpro = {i nhdt m, nhiéu nhit m}.
Ra : Mot quan hé 7,equtg chia nhitng bo dir liéu t théa man dieu kien Q4 =k(A1)
Jvaluei WAy =i 49) fralues.. WAL =g 4, fraluey,).

Phwong phap

(1) "resurg = 0

(2) Stt dung Thuat toan 3.1 trong truwong hop don diéu kién va Thuat todn 3.2 trong trudomg
hop da diéu kién ta ¢6 két qua 13 quan hé ryeeue.

(3) if @ € Qaps then

4 if [ (rresute]) =1 or fE(IFresute]) =1 then rresutig = Tresu

5) elseif

6) if Q € Q@pro then

7 Xay dung cdc khoang: S(1), S(idn), S(W), S(nhd), S(0)

8 Case ) of

9 “Mot " if (|rresue|/|r|) € S(0) then rresuizg = Tresul

)
)
)
)
)
)

1()) “Khodng mét nea’ : if <|7’result|/|r|) = S<W> then TresultQ — Vresul
11) “Hau hét : if (|rresuel/|r]) € S(1) then rresutq = Tresu
12> “Vor mot” : if <|7’result|/|r|> = 1 then Tresult@Q = Tresul

(
(
(
(
(
(
(
(
(
(

13) Return resu0
Vi du 3.3. St dung quan hé Nhanvien trong Vi du 3.1

(i) Cho biét i nhdt 5 nhan vién c6 Tuéi khd ndng tré, khi dé cau truy van SQL mo cé
dang: select x from Nhanvien where it nhats(TUOI =y ryone) khd nang tré).
Buée (1): rresurg = 0.
Buéce (2): Vi diéu kién trong cau truy van la don diéu kién nén 4p dung Thuat todn 3.1 ta
thue hién cau truy van select * from Nhanvien where TUOI =2(TUOI) khd nang tré. Theo
Vi du 3.1 ta c¢6 két qud sau.

Bdng 3.4. Két qua thuc hién truy van trong Vi du 3.3 (i) chwa st dung lwong tir

STT | TENNV | NGHENGHIEP | TUOI LUONG

1 An Gido vien 45 rét cao

3 Ha Béc si rat khd ndng tré | 500

5 Nhan Gido vien 46 1500
Buéce (3)-(12): Tiép theo ching ta di ddnh gia lwong tir # nhdt 5 theo Thuat todn 3.3. Vi
lwong tix 4 nhdt 5 € Qaps va don diéu tang, ta ¢ zf?nh({t sUlrresul]) = Zf?nh({t 5(3) =0

nén két qua cia cau truy van select * from Nhanvien whereit nhdt 5(TUOIT =2(LUONG)
khd ning tré) khong c6 bo nao.
Buée (13): VAY rresuirg = 0.

(ii) Cho biét hdu hét nhirng cdn bé Tudi khd nédng tré va cé Lwong rdt cao, khi dé cau
truy van SQL mo: selectx from Nhanvien where Hiu hét (TUOI =ypyory khd nang tré
and LUONG =y ryong) it cao).

Buée (1): rresurg = 0.
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Buéce (2): Vi diéu kién trong cau truy van la da diéu kién nén 4p dung Thuat todn 3.2 ta
thure hién cau truy van select * from Nhanvien where (TUOT =2(TUOI) khd ndng tré) and
(LUONG =yruone) rdt cao). Theo Vi du 3.2 ta ¢ két qua sau.

Bdng 3.5. Két qua thuc hién truy van trong vi du 3.3 (ii) chwa sit dung lwong tir
STT | TENNV | NGHENGHIEP | TUOI | LUONG

1 An Gido vién 45 rat cao
5 Nhan Gido vién 46 1500

Buéce (3)-(12): Vilwong tir Hiu hét € Qpro nén di xay dung cdc khoang S(1), S(lén), S(W),
S(nhd), S(0). Chon fm(ldn) = 0,35, fm(nhd) = 0,65, u(khd nang) = 0,25, p(it) =
0,2, u(hon) = 0,15 va u(rdt) = 0,4. Ta phan hoach doan [0, 1] thanh 5 khodng twong tu
mutc 1 la:

Fm(rdt 16m) = 0,35 x 0,35 = 0,1225. Vay S(1) = (0,8775; 1].

(fm(khd nang l6n) + fm(hon lén)) = (0,25 % 0,35+0,15 % 0,35) = 0, 14. Vay S(lén) =
(0,7375; 0, 8775].

(fm(it nhd)+fm(it lén)) = (0,25x0, 6540, 25x0, 35) = 0, 25. Vay S(W) = (0, 4875;0,8775).

(fm(khd nang nhd) + fm(hon nhd)) = (0,25 x 0,65+ 0,15 x 0,65) = 0, 26.
Vay S(nhd) = (0,2275;0,4875] va S(0) = [0; 0, 2275].
Vi (||7resatll/1I7]]) = (2/9) = 0,222 ¢ S(1) nén két qua cau truy van
select x from Nhanvien where Hau héf(TUOI =ypyory khd nang tré and
LUONG =yryone) rit cao)
khong ¢6 bd nao thoa man.

Buée (13): VAY rresurg = 0.

4. KET LUAN

Trong bai bdo nay, ngoai viec hé thong mot cach ngan gon mot s6 két quad trong [4] lam
co s& cho viéc nghién citu tiép theo, ching toi da nghién citu va dé xuat mot phwong phép xit
Iy cau truy van SQL m& dua trén moé hinh CSDL mo theo cach tiép can BSGT. Céc thuat
todn va cic vi du dwoc trinh bay ro rang, truc quan. Van dé lwong tir ngoén ngtr cling dwoc
chiing t6i dé cap theo cich tiép can rieng va dwa lwong tir ngén ngir vao trong truy van SQL
mo lam cho van dé xit Iy cau hdi dwoc mém déo va gan gii véi thue té. Céch xit 1y truy van
theo cich ti€p can PSGT don gidn vi cé nhitu wu di€m so véi cac cach tiép can gidi quyét
trude day nhw Iy thuyét tap mo, quan hé twong tu va 1y thuyét kha nang.
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