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Tém tit

Khdi niém so sénh déng mot vai tro quyét dinh trong nhiéu van dé lién quan dén
quan 1y trong mé hinh co s¢ dit liéu hiedng doi twong. Trong mé hinh nay, viéc so sanh doi
twong dwoc xw ly mot cach dé dang dua trén khdi niém dinh danh doi twong va su bc%ng
nhau cua cde gid tri. Tuy nhién, khi xit [y voi cdc doi twong khéng chinh xdc hodc mo ho thi
cau héi nhw “hai doi twong bang nhau & mike dg nao?” hodc “hai doi tirong twong dirong
nhau nhir thé nao?” ... sé khéng cé6 mét cdu tra 16i o rang, vi khdi niém “bang” tré nén
mo. Bai bdo nay trinh bay phwong phdp doi sanh cde doi twong trong méi triecong mo' dira
trén hudng tiép cdn dai sé gia tir. Dua trén ldn cdn ngit nghia ciia dai sé gia ti, viéc doi
sanh dit liéu véi thong tin khéng chdc chdn va dir liéu kinh dién hoan toan nhdt qudn trén
co s¢ dam bao tinh thudn nhat kiéu dit liéu.

Tir khoa: So sdanh, dai s6 gia tir, dinh danh déi twong, théng tin khéng chdc chan.
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Abstract

The concept of comparison plays a decisive role in the management-related issues
in the object-oriented database model. In the model, the object comparison is easily
handled based on the concept of the object identification and the equality of values.
However, when dealing with either inaccurate or vague objects, such questions as “to what
extent are the two objects equal? Or “how equivalent are the two objects?” will not be
clearly answered, as the concept of “equal” becomes fuzzy. This paper presents the
methods of comparing the objects in a fuzzy environment which are presented on the base of
the hedge algebra approach. Based on the semantic proximity of the hedge algebra, the
comparison of data with uncertain information and canonical data are completely
consistent in order to ensure the consistency of the data types.

Keywords: Comparison, fuzzy algebra, object identity, uncertain information.

1. Mé& dau
Trong nhimg nim gan diy, mo hinh co so dir liéu (CSDL) quan hé, huéng ddi tuong
(HPT) mo va cac van dé lién quan di dugc nhiéu tac gia quan tdm nghién ctru va di cé
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nhing két qua dang ké (Biazzo & cs., 2003; Nguyén Cat H6 & Nguyén Cong Hao, 2008;
D.V.Thang & D.V. Ban, 2011). C6 nhiéu cach tiép c4n khac nhau nhu cach tiép can dya
trén quan hé tuong tuy (M.Koyuncu & A.Yazici, 2001), phan bb kha ning (Biazzo & cs.,
2003). Tét ca cac cach tiép can trén nham muc dich biéu dién va xur ly thong tin mot cach
thoa dang trén mot luan diém nao d6 vé cac thong tin khong chinh xac, khong chéc chin
hay nhiing thong tin khong day du trén cac mé hinh CSDL quan h¢ hay HDT mo.

Pinh danh ddi tuong la mot khai niém co ban trong mé hinh CSDL HPT va duoc st
dung dé phan biét cac d6i twong. Khai niém bang nhau gitra hai ddi tuong cho ring hai déi
tuong 1a dong nhat néu chung c6 cung dinh danh (N.Marin & cs., 2003). Tuy nhién, trong
mo hinh CSDL HDT mo thi khai niém d6 1a khong day du boi cac dbi tuong trong mé hinh
nay 1a mo, khong chic chin va khong day du thong tin (Ho Cam Ha & Vu Duc Quang,
2011). Do d6, dé dbi sanh ddi twong trong mo hinh nay ching ta sir dung khai niém bang
nhau ciia cac gia tri thudc tinh tirc 1a hai d6i tugng bang nhau néu cac gia tri thudc tinh bang
nhau hodc tuong tu nhau & mot muc nao do.

Hién nay c6 nhiéu huéng nghién ctu da dugce dé xuit dé so sanh ddi tuong trong moi
truong mo dua trén co so clia cach tiép can quan hé twong tu, phan bd xac suat... Trong bai
bao nay, chung t6i dwa vao nhitng vu diém cia cau trac dai sé gia tir (DSGT) trinh bay mot
hudng tiép can dé so sanh dbi tuong trong md hinh CSDL HDT mo dua trén 1an can ngir
nghia cia DSGT ma trong d6 ngit nghia ngdn ngit dugc lugng héa bing cac anh xa dinh
luong ciia DPSGT. Theo céch tiép can cia DSGT, ngir nghia ngdn ngir c6 thé duoc biéu dién
béng mot 1an can cac khoang dugc xac dinh boi do do tinh mo cia céac gia tri ngdn ngit cua
mot thude tinh véi vai tro 1a bién ngon ngit.

Bai bao dugc trinh bay nhu sau: Ngoai phan mé dau, phan 2 trinh bay mot sé khai niém
co ban lién quan dén PSGT 1am co s cho cic muc tiép theo; phan 3 trinh bay phuong phap
dbi sanh ddi twong dua trén lan can ngir nghia ciia DSGT; phan 4 trinh bay hai thuat toan
CTAC va CTO & thyc hién viéc so sanh hai dbi twong thudc cing mot 16p ¢ xdp xi voi
nhau mitc k hay khong va mot sé vi du minh hoa cho y tudng ctia hudng tiép can nay, cudi
cung 14 két luan.

2. Mt s6 khai niém co ban

Trong phan nay, chung toi tom tit lai mot sb khai niém vé anh xa dinh luong (Nguyén
Cat H), 2001) va cach thue xac dinh cac h¢ 1an can nglr nghia dinh lugng.

2.1 Pai so gia tir

Cho mot PSGT X = (X, G, H, <), trong d6 X = LDom(X), G = {1,¢, W, c", 0} 1a tap
cac phan tir sinh, H 1a tip cac gia tir dwoc xem nhu 13 cac phép toan mot ngdi va < 1a quan
h¢ thr ty nglt nghia trén X. Téap X dugc sinh ra tir tap G boi cac phép toan trong H. Nhu
vdy, mdi phén tor cia X s€ c6 dang biéu dién x = Ay ... hix,x € G. Tap tAt ca céc phén
tr dugc sinh ra tir mot phan tir x duoc ky hiéu 1a H(x). Cho tép cac gia to H = H U H",
trong 46 H' = {hy,..., hy)va H = {h,, ..., h,,}, &u 1 tuyén tinh véi thir tu nhu sau: /4, < ..
< hyvah,;<. .< hyg trongdo p, g >1.Khido, ta c6 cac dinh nghia lién quan nhu sau:

Pinh nghia 2.1 Ham fim: X — [0,1] dugc goi 13 d6 do tinh mo trén X néu thoa man cac
diéu kién sau:
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(1) fm 14 d6 do mo day du trén X, tic 1a Zﬁn(hlu) = fim(u).

—q<i<p,i#0

(2) Néu x 1a khai niém 13, tirc 13 H(x) = {x} thi fin(x) = 0, do d6 fin(0)=fin(W)=fn(1)=0.

(3) VoiVx,y € X, Vh € H,tacod Jm(hx) = Sm(hy) , nghia 12 ti s6 nay khong phuy thudc
Sm(x) - fm(y)

vao x vay, dugc ki hiéu 1a p(h) goi 1a do do tinh mo (fuzziness measure) cua gia tu h.

DPinh nghia 2.2 (Ham dinh luong ngit nghia v)

Cho fm la d do tinh mo trén X, ham dinh lugng nglt nghia v trén X dugc dinh nghia
nhu sau:

(1) v(W) = 0=fm(c), v(c) = - afin(c) va v(c') = 0+ a.fim(c")

(2)Néu 1 < j <p thi: v(h,x) =v(x) + Sign(h,x) x {ifm(hix) — a)(hjx)fm(hjx)}

i=1

Néu-q < j<-1 thi: v(h,x)=v(x) + Sign(h;x) x {_Zlfm(hix) — a)(hjx)fm(hjx)}

i=j

Trong do:
o(h,x) :%[1+Sign(hjx)Sign(hqh/x)(,B—a)] e{a, B}

Pinh nghia 2.3 Goi fin 1a @6 do tinh mo trén DSGT X, Véi mdi x € X, ta ky hidu I(x)
[0, 1] va [I(x)| 1a d¢ dai cta I(x).
Mot ho J = {I(x):xeX} duoc goi 1a phan hoach cua [0, 1] néu:
(1): {I(c"), I(¢")} 1a phan hoach cta [0, 1] sao cho [I(c)| = fin(c), véice{c’, c’}.
(2): Néu doan I(x) da dugc dinh nghia va |I(x)| = fim(x) thi {I(h;x): 1= 1...p+q} duoc
dinh nghia 13 phan hoach cta I(x) sao cho thoa man diéu kién: [I(hix)| = fin(hix) va [I(hx)| 1
tap sap thir tu tuyén tinh, tirc 1a: hodc I(h;x) < I(hyx) < I(hsx) <...< I(h,.gX), hodc I(h;x) >
I(hyx) > I(hsx) >...> I(hp:X).
Tap {I(hix)! duwoc goi 13 phian hoach gin v&i phin tr x. Ta c6

10 =100 = fnto)

Pinh nghia 2.4 Cho X, = {xeX :[{|=k}, xét P*= {I(x):x € X, } 1a mot phan hoach
ctia [0, 1]. Ta n6i rang u bang v theo muc k trong P¥, dugc ky hiéu u ~, v, khi va chi khi
I(u) va I(v) cung bao ham trong mot khoang mo mirc k. C6 nghia Vu, v € X,
ux, ve3IN e P I AT va I(v) S A
2.2 Lan can mirc k

Céc tac gia Nguyén Cong Hao va Truong Thi My Lé (2012), N.Marin & cs. (2003) da
liy cac khoang md cua cac phan tr do dai k lam do twong tu gitra cac phan tir, nghia 14 cac
phan tir ma céc gia tri dai dién cua chung thudc ciing mot khoang mo muc k 1a twong tu
mirc k. Tuy nhién, theo cach xay dung cac khoang mo muc k, gia tri dai dién ciia cac phan
tr x ¢6 do dai nho hon k ludn 1a du mut cua cac khoang mo muc k. Do vay, khi xac dinh
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lan cdn mire k chung ta mong mudn cdc gi tri dai dién nhu vay phai 1a diém trong cua ldn
can muc k.

Duya vao khoang mo muc £ va muc k+1/ cac tac gia trén da xay dung mot phan hoach
ctia mién [0, 1] nhu sau:

(1). D6 twong tw mirc 1: Véi k = 1, cac khoang mo mirc 1 gém I(¢) va I(c"). Cac
khoang mo muc 2 trén khodng I(c") 1a I(h.,c") < I(hyeic”) ... < I(hoc) < I(hac’) < vg(c’) <
I(hc™) < I(hc™) < ... < I(hyac™) < I(h,e™). Khi d6, ta xay dung phan hoach vé do neong ne
mire 1 gdbm cac 16p tuong dwong sau: S(0) =Il(hy,c); S(c)=L(c) \ [L(hyc™) © L(hycT)]; S(W) =
I(hyc) U Ihy,ch); S(c)=1c)\[U(hy,e) o Ih,e)] va SI) = I(h,c).

D@ dang nhan thay, trir hai diém dau muat v,(0) = 0 va v,(I) = 1, cac gia tri dai dién
va(c)), LAW) va vy(c’) déu la diém trong twong Ung cua cac 16p twong tw muc 1 S(c"),
S(W) va S(ch).

(2). P6 twong tw mike 2: v6i k=2, cac khoang mo mire 2 gdm I(hic™) va I(hic), véi -q <
i <p. Ching ta s& c6 cac 16p twong duong sau: S(0) =I(h,h,c); S(hic)=I(hic) \ [L(h-ghic™) U
I(hyhic)]; SW) = I(hyh.yc ) O L(hghyc); S(hic™) = I(hic )\ [I(hghic) O I(hyhic™)] va S(I)
= I(hyh,c), voi -q<i<p.

Bing cach tuong tu nhu vdy, c6 thé xdy dung cac phan hoach cac 16p twong ty mirc k
bét ky. Tuy nhién, trong thuc té thi k < 4, ttrc ¢6 t6i da 4 gia tir tic dong lién tiép 1én phan tir
nguyén thity ¢~ va ¢’. Céc gid tri 1d va céac gia tri mo goi 1 ¢é do twong tw mirc k néu cac
gia tri dai dién ctia chung ciing nam trong mét 16p twong ty muc k.

Lan can mirc k ciia khdi ni¢m mo: Gia su phan hoach céac 16p tuong ty muc k 1a céc
khoang S(x,), S(x2), ..., S(Xm). Khi do, mdi gia tri mo fu chi va chi thudc vé mot 16p tuong
tw, ching han d6 1a S(x;) va n6 goi 1a 1an can mirc & cta fi va ky hiéu 1a FRN, ( fir)

3. Phuwong phap doi sanh ddi twong
Vi du 1: Chung ta xét mo6 hinh CSDL HPT dugc cho nhu sau:

PhongHoc SinhVien
dienTich sV n tenSV
tuoi
n .
chieuCao

Lép PhongHoc c6 céc thugc tinh 1a dienTich va tap cac sinh vién tham dy budi hoc cla
ho trong mdi phong hoc. Lép SinhVien dugc miéu ta bai tap thudc tinh tenSV, tuoi,
chieuCao. Sau ddy 1a mot sd thé hién cua 16p PhongHoc va 16p SinhVien, dé don gian
chung t6i chi gii han bang dit liéu chi gdm nhimng thudc tinh.

PhongHoc SinhVien
iDPH | dienTich | sv iDSV | tenSV | tuoi | chieuCao
iD1 30m’ {sv1,sv2,sv3,sv4d} iD1 An tré | 1.85
D2 16n {svl,sv3,sv5,sv6} D2 Binh tré | 1.7

iD3 | Ha 20 | Thap
iD4 | Huong | 24 | Cao
iD5 | Nhan |25 [1.8
iD6 | Thuy |[tré | 1.9
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Trong vi du ndy, cc d6i tugng cua 16p PhongHoc 14 cac ddi tuong md (khong chinh
xac) do cac ly do sau day:

- Thudc tinh dienTich duoc biéu dién boi gia tri s6 hodc nhan khoéng xac dinh gia tri
chinh xac (vi du: nho, 16n).

- Tép cac dbi tugng sinh vién 1a mo, va tuy theo mdi bai hoc khic nhau ma sb lwong
sinh vién trong phong hoc cling khac nhau.

Ngoai ra, cac di tugng thudc 16p SinhVien c6 thé mo boi cac ly do sau:

- Thudc tinh tuoi c6 thé biéu dién bang gia tri sé hodc nhan khong xac dinh gia trj chinh
xac (vi du: tré, gia...).

- Thudc tinh chieuCao ciing c6 thé biéu dién bang gi tri sé hodc nhin khong xac dinh
gia tri chinh xac (vi du: thip, cao...).

Vay gié trj thudc tinh cua ddi twong c6 thé 14 mot trong bon trudong hop sau: gia tri rd,
gia tri mo, tham chiéu dén ddi tugng (abi tuong nay co thé mo) va suu tip (collection). Dé
thyc hién viéc ddi sanh hai d6i tuong, chiing ta can phai giai quyét cac van dé: Thu nhét, d6
1a d6i sanh cac gid tri thudc tinh trén mién co sé (vi du: thudc tinh dienTich) va tht hai, 14
thuc hién d6i sanh cac suu tdp md cia cac ddi tugng mo (khong chinh xac).

3.1. i sanh gia tri thugc tinh trong mién co sé

Trong vi du 1, thudc tinh dienTich nhén cac gia tri don (gia tri rd hoac mo). Nhitng
thudc tinh nhu vay duoc chiing t6i xem 1a nhitng thudc tinh kinh dién hodc thudc tinh mo.

Cho 16p mo C véi tap thudc tinh A = {a;: i = 1,.., n}, trong do a; 1a cac thudc tinh kinh
dién hodc thudc tinh mo. Mién gia tri cua thudc tinh kinh dién cua a; 1a CDom(a;) va ta viét
Dom(a,) = CDom(a,), mién gia tri cta thuoc tinh mo& 1a Dom(a )= CDom(a,) \J
FDom(a,) (1si<n).

Trén co so khai niém 1an cén, ching ta trinh bay dinh nghia vé quan hé ddi sanh giira
cac phan tir trong mién gia tri cta thudc tinh md nhu sau:

Pinh nghia 3.1

Cho 16p mo C xac dinh trén tdp thudc tinh A va tap phuong thitc M, a; € A, 05,0, € C
va k 1a muc phan hoach. Ta ndi ring 0,.q; bang nhau béc k voi 0,.a;, dugc ky hiéu
0,.a, =, 0,.a, néu:
(1) Néu o,.a;,0,.a,e CDom(a,) thi o,.a,=0,.a, hoic ton tai FRN, (0,.a)) sao cho
o,.a,€FRN, (0,.a,).
(2) Néu o,.a, hoic 0,.a, € FDom(a,), chang han o,.a, thi ta phai c6 0,.a, € FRN, (0,.a,) .
(3) Néu o,.a,,0,.a, € FDom(a,),thi FRN,(0,.a,)=FRN,(0,.a,).

Vi du 2: Gia st trong CSDL HDPT mo, c6 mét 16p tén 1a BoPhan, véi mét thudc tinh mo
a, cac gia tri thudc tinh a twong tmg trong 4 d6i twong thudc 16p BoPhan 14 0;.a = cao; 0.2
= 80; 03.a = 70; 04.a = 90. H¢ lan can dugc xay dung nhu sau:

Xét DSGT cua bién ngdn ngit a, trong d6 D, = [0, 100], cac phan tir sinh 1a {0, thap, W,
cao, 1}, tap cac gia tir 1 {it, kha, hon, rat}, FD, = H,(cao) U H,(thdp).
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Chon fim(cao) = 0.60, fm(thdp) = 0.40, u(kha) = 0.15, u(it) = 0.25, pchon) = 0.25 va
p(rat) = 0.35. Poan [0, 100] duoc phan hoach thanh 5 khoang tuong ty mirc 1 nhu sau:
fm(rtcao) * 100 = 0.35%0.60*100=21. vay S(1)*100= (79, 100].
(fm(khécao)+fm(honcao))*100=(0.25*0.60+0.15*0.60)*100=24, vay S(cao)*100=(55, 79].
(fm(itthap) + fim(itcao))*100 = (0.25%0.60 + 0.25%0.40)*100 =25, vay S(W)*100 = (30, 55].
(fm(khathap) + fm(honthap))*100 = (0.25%0.40 + 0.15*0.40)*100 = 16, vay S(thip)*100 =
(14, 30], va S(0)*100 = [0, 14].

Tir d6, ta ¢6 1an can mirc 1 cua cac 16p twong tu nhu sau: FRN;(0) = [0, 14], FRN|(thap)
= (14, 30], FRN{(W) = (30, 55], FRN(cao) = (55, 79] va FRN,(1) = (79, 100].

Vay ta noi o,.a=, 0;.a vi o.a =cao e FRN,(cao) va o,.a =70 € FRN,(cao) ; hodc
0,.a = 0,a vio,a =80 FRN,(1) va 0,.a=90 e FRN,(1) . V6i bdc k =1.

3.2. Poi sanh cac swu tap doi twong mo

Trong phan 3.1, ching ta da xem xét giai phap ddi sanh gia tri ctia hai thugc tinh nhan
cac gia tri don (gia tri rd hodc md). Trong phan nay, chung ta tiép tuc xac dinh cac giai phap
dé ddi sanh nhirng thudc tinh ma gi tri cua né 14 swu tap.

Trong 16p PhongHoc dugc dinh nghia ¢ vi du 1 thi thudc tinh sV nhan gia tri suu tap.
C6 nghia 13 thudc tinh nay s& luu giit mot swu tap cac ddi tugng SinhVien ctia mdi ddi
tuong PhongHoc thudc 16p PhongHoc.

Trén co s& khai niém lan cén ngit nghia, dinh nghia vé xd'p xi murc k cho 2 thudc tinh
nhan gia tri suu tdp duoc xac dinh nhu sau:

Dinh nghia 3.2

Cho 16p mo C xéc dinh trén tap thudc tinh A, a; < A va a; 1a thude tinh nhéan gia tri suu
tap, 0,,0, € C va k 1a mirc phan hoach. Ta néi rang o,.a, xdp xi béc k véi o,.a, duge ky
hiéu o,.a,%, o0,.q,, néu hai tap Q(X) va Q(Y) c6 clng cac 16p tuong tu. Trong d6 Q(X)

va (YY) la tap céac 16p tuong ty muc k cua o,.a; va o,.a

i

Vi du 3: Xét m6 hinh CSDL HPT dugc cho nhu sau:

MonHoc HocVien
tenMH hv n tenHV
tuoi

n

Gia sir chiing ta c6 cac doi tugng duoc thé hién trong mo hinh CSDL HPT trén nhu sau:

MonHoc HocVien
iDMH | tenMH | hV iDHV | tenHV | tuoi
id1 CTDL | {hV,, hVy, iD1 An 18

hVe} iD2 Binh tré

1d2 CSDL | {hV,, hV;, iD3 Ha 24
hVs} iD4 Huong | 32

iD5 Nhan 34

iD6 Thuy tré
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Ching ta kiém tra o,.hV =, 0,.hV , véi miic phan hoach k=1 va o,,0, € MonHoc .

Dé thuc hién kiém tra xem 0,4V c6 xdp xi bdc k véio,.hV dua vao dinh nghia 3.2
ching ta thyc hién nhu sau:

Budc 1: Xay dung cac 16p twong tu cho thudc tinh fuoi cho sau dbi twong thude 16p
HocVien, boi vi thudc tinh ndy gy ra tinh mo cho cac ddi tugng nay.

Chung ta xét DSGT ciia bién ngdn ngit tuoi, trong dé Dy = [0, 100], cac phan tir sinh
la {0, tré, W, gia, 1}, tap cac gia tir 1a {it, kha nang, hon, rét}, FDyyoi = Huoi(tré) W Hyoi(gid).

Chon fm(tré) = 0.4, fm(gia) = 0.6, w(kha nang) = 0.25, p(it) = 0.2, pw(hon) = 0.15 va
p(rt) = 0.4. Poan [0, 100] dugc phan hoach thanh 5 khoang tuong ty mirc 1 nhu sau:
fm(rat tré) * 100 = 0.4*0.4*100=16. Vay S(0)*100= [0, 16).
(fm(khanang tré)+fm(hontré))*100=(0.25%0.4+0.15*0.4)*100=16, vay S(tré)*100=[16, 32).
(fm(it tré) + fm(it gia))*100= (0.2*0.6 + 0.25*0.4)*100 =20, vay S(W)*100 = [32, 52).
(fm(kha nang gia) + fm(hon gia))*100= (0.25*0.6 + 0.15*0.6)*100= 24, vay S(gia)*100 =
[52, 76), va S(1)*100 = [76, 100].

Tur do, ta cd 1an can muc 1 cua cac 16p twong ty nhu sau: FRN;(0)= [0, 16), FRN,(tré)=
[16, 32), FRN;(W) = [32, 52), FRN,(gia) = [52, 76) va FRN,(1) = [76, 100].

Budc 2: Vi hV,.tuoi= 18, hVe.tuoi= tré € FRN(tré), va hV4.tuoi= 32 € FRN{(W), nén
tap cac 16p twong cta thudce tinh o,.hV 1a Q(o0,.hV) = {FRN(tre), FRN;(W)}.

Va vi hV,.tuoi= tré, hVi.tuoi= 24 € FRN,(tré), va hVs.tuoi= 34 € FRN(W), nén tap
cac 16p tuong cua thudc tinh o,.AV 1a Q(o,.hV)= {FRN,(tré), FRN{(W)}.

Dé dang nhan thdy ring tip cic 16p twong tu trong Q(o0,.hV) va Q(o,.hV) 1a hoan
toan nhu nhau, nghia la o,.hV =, 0,.hV v6i muc phan hoach k= 1.
4. Thuit toan so sanh hai doi twong mo

Phan nay trinh bay hai thuat toan dya vao nhirng khai niém da dugc néu trén. D6 1a cac
thuat toan: Thuat toan CTAC thyuc hién viéc kiém tra 2 thudc tinh nhan gia tri tap co xd'p xi
nhau murc k hay khong; va thuat toan CTO thyc hién viéce kiém tra xem hai di tuong thudc
cung mot 16p ¢6 xdp xi nhau mitc k hay khong.
Thuat toan CTAC (Comparing Two Attributes Collection)
Vao: Mot 16p C; voi m thudc tinh; O = {o4, 0y, ..., 04} € C;.

X, Y hai thudc tinh chira tip cac dbi tuong O = {o;:i=1..n} € C,.
Ra:  True: Néu X xap xi mic k voi Y va False néu nguoc lai.
Phwong phap:
// Khoi tao cac gia tri.
(1) For (i=1; i<=n; i++)
(2)  For (j=1;i<=m; j++)
3) { //Begin
4 G,,=10.¢,,. W, ¢, I} H, =H  UH,, Trongds H},={h,h}pH,,

= {h3, hy}, vOi h; < h,va h;> hy. Chon d6 do tinh mo cho cac phﬁn tu sinh va gia tur.
) D,, =[min

i-4dj

max, , ].

oi.a/-’ j-d;
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(6) FDol-.a,- = Ho,ua/» (c:,-.a/-) U Ho,-.a/» (c(:,-.a/-) *

(7) } //End

//Xay dung cac khoang tuong tw mucc k =1.

(8) For (1=1; i<=n; i++)

(9)  For(j=1;j<=m;j++)

(10) For (h=1; h<=8; h++)

(11) Xay dung cdc khoang twong ty mikc k: S:'aj (x,);

// Xac dinh tap cac 16p tuong tu cho o, .
(12) For (i = 1; i<=n; i++)

(13)  For (ij= 1; j<=m; j++)

(14)  {//Begin

(15) t=0;
(16) Do

(17) t=t+1;

(18) While (0,.a;, € Ssa/_ (x,) ort>8);

(19) Ifo,e X QXX)=Q(XX) U S, (x);
(20) Else Q,(YY)= Q,(YY) U S, , (x,);

(21) }//End
//So sanh hai tap cac 16p tuong tu.

(22) For each Sfi'a/ (x) e Q,(XX)

(23) IfSiﬂ/_ (x) ¢ Q,(YY) Return False;

(24) Return True;
Thuat toan CTO (Compare Two Objects)
Vao: Mot 16p C véi m thudce tinh; O = {0y, 02} € C.
Trong do: (01, 02,).[a, @2, ..., @p.1] 12 nhitng thudc tinh nhan gi4 tri don va (o4, 0,,).3, 1a
thudc tinh nhan gia tri suu tap.
Ra: True: Néu o, xe”ip xi muc k v6i 0, va False néu nguoc lai.
Phwong phap:
// Khoi tao cac gia tri.
(1) For (1=1; 1<=2; i++)
(2)  For (j=1;j<=p-1;j++)
3) { //Begin
4) Gal..aj: {0,c. W,c I} H,,= H:,..a, v H, , . Trong d6 H;_}a/_: hi, o} H, =

0;.a; > > 0;.a; >
{hs, h4}, vOi hi<h, va h; >h,. Chon do do tinh mo cho céc ph@in tur sinh va gia tu.
(5) D, . =[min, , ,max

0, 0;.a;° 0;.4; ] :

(6) FDo,-.av :Hoi.av(c;.av) UHol.av(C;.a.)'
(7)  }//End
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/IXay dung cac khoang tuong tw murc k =1.

(8) For (1=1;1<=2;1t++)

9)  For(j=1;j<=p-1;j+%)

(10) For (h=1; h<=8; h++)

(11) Xay dung cdc khoang twong tw mikc k: Salja/_ (x,);
// Xac dinh ldn cdn mikc k = 1 ctia 0,.a,.

(12) For (i = 1; i<=2; i++)

(13)  For (j = 1; j<=p-1; j+)

(14)  {//Begin

(15) t=0;
(16) Do

(17) t=t+1;

(18) While (0.a; € S, , (x,) ort>8);
(19) Ifi=19Q(X)=QX) v S, (x);
(20) Else Q,(Y)= Q,(Y) U S, , (x);

(21) }//End
//Kiém tra hai d6i tugng c6 xap xi muc k hay khong.
(22)  If(o;.ay, 0z2.ay) = True

(23) { //Begin

(24) For each S:ﬂ/ (x) € Q(X)

(25) Ifoi'a/ (x) ¢ Q,(Y) Return False;
(26) } //End

(27)  Else Return False;
(28)  Return True;

Pinh Iy: Thuat toan CTAC va CTO ludn ding va dung dén.

Churng minh:

1. Chitng minh tinh dirmg: Tap céc thudc tinh, phuong thirc ctia d6i twong 14 hitu han (n,
m, p 12 hitu han) nén thuat toan s& dimg sau khi duyét xong tit ca cac dbi tuong.

2. Chitng minh tinh dhing ddn:

(i). D6i voi moi mot thude tinh a; (1< i < n) trong ddi twong o € C, ma gia tri thudc
tinh ¢6 thé nhan 1a gia tri kinh dién (gia tri r5) hay gia tri ngdn ngir (gia tri mo). Trong quan
hé ddi sanh ddi voi dit liéu ching toi chia thanh 2 truong hop sau:

Truwong hop 1: P61 vé6i gia tri thude tinh kinh dién (gia tri r6) van st dung phép toan =
dé thuc hién viéc ddi sanh dit ligu.

Truwong hop 2: D6i voi gia tri ngdn ngir, chung toi st dung cic phép toan ddi sanh theo
muc = , voi k 1a khoang lan cdn mirc k theo DSGT. Dua vao dinh luong ngir nghia cua
DSGT chung ta ¢6 thé tinh duoc ldn cdn mikc k cia mot tir x 13 FRN,(x) = [a, b], theo cic
truong hop sau:

a) Néu y 1a gi4 tri kinh dién (r5) ma y €[a, b] thi y = x.
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b) Néu y 1a gia tri ngdn ngit trong khoang [x;, x,] (tinh duoc thong qua dinh luong
ngir nghia) ma a <=x;vax, <=b thiy = x.

(ii). D6i voi viec ddi sanh hai thude tinh ma gia tri thudc tinh 1a gid tri suu tap. Trong
truong hop nay cling dua vao dinh lugng ngir nghia cia BPSGT ching ta xay dung dugc hai
tap cac 10p twong duwong FRNi(x) cho hai thudc tinh nay 1a X va Y. Néu cac phan tir trong
hai tap X va Y 1a hoan toan nhu nhau thi thudt toan CTAC tra vé True, co nghiala X~ VY,
con nguoc lai la False.

Vay, thuét toan CTO ludn cho dung két qua ddu ra nhu mong mudn.

Do phuc tap tinh toan cta thudt toan CTAC 1a max(O(n*m), O(n*n)), véi n 1a s ddi
tuong va m 1a sd thudc tinh cua 16p C;. PO phiic tap thuat toan CTO 1a max(O(p),
max(O(n*m), O(n*n))), v6i p 1a s6 thudc tinh cia 16p C.

Vi du 4: Kiém tra hai doi tiwong dwoc cho 6 vi du 1 cé xap xi mirc k=1 hay khong?.

Budce (1)-(21): Chon do do tinh mo va xay dung muc phan hoach k=1 cho cac thudc
tinh sau: tuoi, chieuCao ¢ 16p SinhVien, va dienTich & 16p PhongHoc.

Déi véi thude tinh chieuCao: Denieucao = [1.0, 2.0], cac phén tu sinh la {0, thép, W, cao, 1},
tap cac gia tu 1a {it, kha nang, hon, rét}, FDhieucao = Hehieucao (€20) U Hepieucao (thép).

Chon fin(thdp)= 0.65, fm(cao)= 0.35, fm(rat)= 0.2, fm(hon)= 0.25, fn(kha ning)= 0.25,
fm(it)= 0.3. Poan [1.0, 2.0] dugc phan hoach thanh 5 khoang tuong ty muc 1 va tuong tu
nhu céch tinh trong vi du 4, chung ta cling ¢ cac 16p tuong tw nhu sau: FRN;"“(0)=
[1,1.06], FRN< (thip)= (1.06, 1.385], FRN"“ (W)= (1.385, 1.685], FRNg"
(cao) = (1.685, 1.93] va FRN;"“(1)=(1.93, 2].

Dbi v6i thude tinh tuoi: Dye; = [0, 100], cac phan tir sinh 1a {0, tré, W, gia, 1}, tip cac
gia tir 14 {it, kha ning, hon, rat}, FDyoi = Hui(tré) U Huei(gid).

Chon fm(tré) = 0.4, fm(gia) = 0.6, pu(kha nang) = 0.25, p(it) = 0.2, wthon) = 0.15 va
u(rt) = 0.4. Tuong tu nhu cach tinh ¢ vi du 4, chung ta cling c6 cac 16p tuong tu nhu sau:
FRN" (0)= [0, 16), FRN"" (tré)= [16, 32), FRN."" (W)= [32, 52), FRN"" (gia)= [52,
76) va FRN;"" (1)=[76, 100].

Dbi vai thude tinh dienTich: Dygientich = [0, 50], cac phan tir sinh 1a {0, nho, W, 16n, 1},
tap cac gia tir 14 {it, kha nang, hon, rit}, FDgienticr= Haienticn(h6) U Haienticn(160).

Chon fin(nhé)= 0.6, fin(lon)= 0.4, fm(rat)= 0.35, fm(hon)= 0.25, fm(kha ning)= 0.2,
fm(it)= 0.2. Poan [0, 50] dugc phan hoach thanh 5 khoang tuong tu muc 1 va tuong tu nhu
cach tinh trong vi du 4, ching ta cling c6 cac 16p twong tu nhu sau: FRN{“""(0)=
[0,10.5], FRN“""" (nho)= (10.5, 24], FRN""" (W)= (24, 34], FRN;""""(16n) = (34,
431 va FRN""(1)= (43, 50].

Budéc (22)-(28): Dbi sanh cac gia tri thudc tinh cia hai dbi twong dé xac dinh hai dbi
tugng o; va 0, ¢6 xdp xi nhau muc k=1 hay khong.

(1). Péi sanh oj.dienTich va o,.dienTich: o,.dienTich = 35 € FRN " (16n),
0y.dienTich =16n € FRN""(16n), nén o,.dienTich~, o,.dienTich

(2). Pbi sanh 01.sV va 02.sV:
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- 01.8V = {svl, sv2, sv3, sv4}, voi cac 16p tuong duong dugc xdy dung cho céac
thudc tinh cua cac ddi tuong thudc 16p SinhVien & trén, ta co tap cac 16p twong duong cua
0.8V 1a Q,(0,.5V)={ FRN™"" (tré), FRN{"*“ (thap), FRN""*"“ (cao)}.

- 02.sV = {svl, sv3, sv5, sv6}, va tap cac 16p twong duong cua 0,.sV la Q,(o0,.sV")
:{ FR]\]Ituoi (tré), FRMchieuCao (thé.p), FRNlchieuCao (cao)} )

Dé dang nhan thiy tap twong duong €, (0,.sV) cia 0,.8V va Q,(0,.sV) cla 0,5V la
hoan toan nhu nhau, vay o,.sV =, 0,5V .

Tir (1) va (2) suy ra hai ddi twong o; va o0, xap xi nhau muc k = 1, nghia 1a 0, 0,
5. Két luin

Bai bao da trinh bay cach tiép can dé dbi sanh hai dbi tugng md thude ciing mot 16p
trong md hinh CSDL HPT mo duya trén cach tiép can cua dai s6 gia tir. Cach tiép can nay
lam cho viéc xu ly dit liéu tro' nén don gian va thudn nhat dit liéu. Dya trén dinh luong ngit
nghia dé xéac dinh ldn cdn mitc k cua gia tri ngdn ngir va thyc hién viée ddi sanh dir lidu trén
lan can murc k nay. Hai thuat toan thuc hién viéc kiém tra xem céac dbi tugng co xd}? X1 VOi
nhau murc k hay khong: (1) thuat toan CTAC thuc hién viéc ddi sanh thudc tinh nhan gia tri
suu tap; (2) thuat toan CTO thuc hién viée dbi sanh hai dbi twong thudc ciing mot 16p. Két
qua s& 12 so s& dé thyuc hién huéng tiép can giai phap ddi sanh hai ddi twong ma gia tri thude
tinh cua né tham chiéu dén d6i twong khac (ddi twong phirc hop) hodc xir 1y nhirng dir liéu
16n trong vin dé may hoc O
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