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PHU THUQC HAM TRONG HE THONG THONG TIN
VA CAC TiNH CHAT CUA XAP XI TREN DUA VAO HAM PONG

Trinh Thi Nhi, Nguyén Ba Twong
Truong Dai hoc Sw pham Ky thudt Hung Yén

Ngay nhan: 11/5/2016
Ngay sua chira: 03/6/2016
Ngay xét duyét: 20/6/2016

Tém tit:

Trong bai nay chung toi trinh bay mot 6 tinh chat ciia sw phu thudc cua thudc tinh trong mot hé
thong thong tin. Chung toi da dé xuat lap biéu do dong va tw do chi ra mot so tinh chat va cong thirc xap xi

trén cho mot hé thong thong tin.

Pong thoi, trong bdi viét nay chiing t6i da chi ra dwoc hé thong thong tin don tri va hé thong thong

tin da tri xac dinh.

Tir khéa: Phy thudc ham, hé thong théng tin, xdp xi trén, ham déng, hé quyét dinh.

Mé diu

Trong [15, 16] ching ta dd biét ring, mdi
quan hé 1a mot hé théng thong tin theo dinh nghia
ctia Z.Pawlak [2]. Tuy nhién, mdi hé théng thong tin
trong [2] c6 thé khong 1a quan hé nhu trong [15, 16].

Vi vay khai niém phu thuéc ham duoc dinh
nghia nhu trong [15, 16] néi chung khong thé ding
trong hé théng thong tin. Trong bai nay, chung toi
trinh bay khai niém phu thugc ham dya vao quan
hé bat kha phan biét. Tir dinh nghia phy thudc ham,
chiing t6i néu mot sd tinh chét lién quan. Trong bai
viét chung t6i cling néu dinh nghia ham déng va
tir tinh chat ham dong, chung t6i co ding thirc kép
giiita cac tAp xap xi trén va mot s6 tinh chét cia xap
xi trén.

1. Mt s6 khai ni¢m co bin
Pinh nghia 1. H¢ théng théng tin

Hé thdng thong tin (information system) 1a
S = (U, A); trong &6 U 1a tap hiru han khac rong cac
dbi tuong; A 1a tap hiru han khac rong cac thudc
tinh. Mdi thudc tinh @ € A, V, 1a tap gia tri cua a va
u € U, a(u) la gia tri cta u tai thudc tinh a.

Cha ¥: Néu Vae 4, Vue U a(u) chi cb
mot gia tri thi S = (U, A) 1a k¢ tin don tri, ngugc
lai S = (U, A) goi la hé tin da tri hay hé tin gia tri
tdp (set-value information system). Trong bai viét
nay chiing toi chi xét cac hé théng thong tin xac
dinh day du, nghia 1a cac hé théng thong tin ma moi
thudc tinh luén c6 gia tri (tap gia tri) xac dinh.

Vi dy, Bang 1 1a h¢ théng thong tin don tri,
Bang 2 13 hé thdng thong tin da tri.

Pinh nghia 2. Quan hé bat kha phan biét
Cho h¢ thong thong tin don tri S = (U, A),
B C A.
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Quan hé¢ /ND(B) € U X U dugc goi la quan
hé bat kha phan bi¢t trén U néu véi moi cap ddi
tuong u, u” S U thi uIND(B)u’ khi va chi khi a(u)
=a(u’)véimoia € B.

D@ dang thiy rang quan hé IND(B) 1 quan hé
tuong duong trén U. Phan hoach U/IND(B) = U/B
la phan hoach tuong duong.

Chu y: Chung ta s€ ky hiéu U/B 1a phan
hoach cua U/IND(B) va U/B = {[o],: o€ U} la cac
nhom tuong duong. Véi [0], 1a nhom cac doi twong
quan h¢ véi nhau.

Pinh nghia 3. Xap xi cia tap hop

Cho hé thong thong tin don tri S = (U, 4); B
CAXCU.

Xap xi duéi cta X, tmg véi phan hoach U/B,
ky hiéu)(;? vaX,= U{[o],0 € Uvalo] € X}.

Xap xi trén cua X, ung voi phan hoach U/B,
ky higu X? va X*= U { [0] ;o€ Uva[o],NX# ¢ }.

Dinh nghia 4. H¢ quyét dinh

Hé quyét dinh 1a hé thong thong tin § ma
trong tap thudc tinh A c6 tap thudc tinh quyét dinh D.

Vay hé quyét dinh T = (U, A); trong d6
A=CUD; CND# ¢. Tap C dugc goi la tip
thudc tinh diéu kién, D 1a thudc tinh quyét dinh.

Vi du:

Bang 1. Hé quyét dinh don tri

U| Ma |Than| Ho | S6t | Hoceo | Két
Bénh | nhiét dom ludn
nhin

u |1 40 | Nhiéu | Cao | Khong | Viém

hong

u | 2 37 ft | Thdp | Khéng | Binh

thuong
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u, | 3 40 | Nhidu | Cao | Khéng | Viém
hong
u, | 4 | 41 |Nhiéu | Cao | C6 | Viém
phdi
cap
u | 5 38 | Khong | Thép | Khong | Binh
thuong
u, 6 38 | Khong | Thip | Khong | Binh
thuong
wl| 7 38 | Khong | Thip | Khong | Binh
thuong

Béng 2. Hé quyét dinh da tri
U | Ma | Hoc | Hocvi | Chuyén | Ngoai | Két
NV | Ham nganh ngir luén
u | 1 | PGS TS Cokhi | {Anh, | Giang
Phap} | vién
cao
cap
u | 2 | PGS TS CNTT | {Nga, | Giang
Anh, vién
Phap} cao
cap
u | 3 GS TS Cokhi | {Nga} | Giang
vién
cao
cap
u, | 4 GS | TSKH | biéntua | {Nga, | Giang
Anh} vién
cao
cap
u, | 5 | PGS TS Dién tr | {Anh, | Gidng
Phap} | vién
cao
cap
u | 6 0 Ths | biéntir | {Phap} 0
u | 7 GS TS CNTT | {Nga} | Gidng
vién
cao
cap

Cha ¥: Trong hé quyét dinh da tri Vo € U o[D] chi
c6 mot gia tri.

Pinh nghia 5. Phu thudc ham trong hé thing
thong tin

Cho hé théng thong tin don tri S = (U, A);
B, B’ € A; Ta noi B xé4c dinh phu thudc ham B’,
ky hiéu B — B’ néu va chi néu IND(B) € IND(B’).

2. Mot s6 tinh chét ciia phu thude ham
2.1. Tinh phan xa:

VB C Athi B— BvanéuB’ C BthiB
— B’
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2.2. Tinh mé rong hai vé:

Néu B— B’thi BC > B'C
2.3. Tinh béc ciu:

NéuB —>B’vaB’— C thiB— C
2.4. Tinh tya bic ciu:

NéuB — B’vaB'C — C’thi BC — C’
2.5. Tinh mé rong trai thu hep phai:

NéuB — B’thi BC — B’\ C’
2.6. Tinh cong diy di:

NéuB — CvaB’— C’thi BC - B'C’
2.7. Tinh tich liy:

NéuB — Cva C— B'C’thi B— BB'C’
Chu y: Trong Co s¢ dit liéu, BC 1a hgp cua hai tap B
va Chay BC=B U C.

Dinh nghia 6. Ham dong

Cho U la tap bat ky, P(U) 1a ho céc tap con
cua U.

Ham f: P(U) — P(U) 1a ham déng néu f'thoa
min 3 diéu kién sau:
(1) Tinh phan xa: VX € P(U) X C f(X)
(2) Tinh dong bién: VX, Y € P(U) néu X C Y thi
f) S f1)
(3) Tinh 10y dang; VX € P(U) f(f(X))=f(X)

3. Mot s6 tinh chét ciia ham déng

3.1. Ham dong cuia hop cac tip chira hop cia cac
ham dong

VX YEPU) AXY) 2 ANAY).

3.2. Ham dong cua giao hai tip dugc chira trong
giao cac ham déng cua hai tip dé

VX, YEPU) fXNY) SAN)NAY)

3.3. Ping thirc

VX, YEPU) AXY)=fAAXY) vafiXY)=fXAY)).
3.4. Dang thirc kép

VX YEPU) AXY)=AAX)Y)=AX)) =AfX)
A)).

4. Mot s6 tinh chét ctia x4p xi trén

Cho hé thong thong tin don tri va day du § =
(U, A); B C A.

Trén P(U) ta xay dung ham f: P(U) — P(U)
xac dinh nhu sau:

vXePU fO=X

Ta d& dang thay ring f 1a ham dong vi f thoa
ba diéu kién ctia ham déng, d6 1a tinh phan xa: X C
X?, tinh dong bién: néu X C Ythi X* C Y2, tinh lity
dang: X? = X758

Theo cac tinh chat cua ham déng ta c6 cac
tinh chét ctia x4p xi trén nhur sau
. VX YePU) (XY)? 2 X°Y®
VX YePU) (XnY)® C X2NY?
VX YEPU) (XY)"=(X°Y)
. VX YePU) (XY)P=(XY®)?
VX, YEPU) (XY) = (X*Y)" =(XYP)" = (X°Y")"

wn kW -
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Pinh nghia 7. Vung dwong ciia hai tip thudc tinh
B, B’

Cho hé thdng thong tin don tri S = (U, A),
B, B’ C A.

Vung duong ctua B va B, ky kéu POS(B,B’)
va POS(B,B’) = U {[o],: [o], <€ [0], & 0 € U}.
Pinh nghia 8. Phu thu¢c ham véi do phu thudc
k(B, B’)

Cho hé théng thong tin S = (U, 4), B, B’ C A.

Tap B’ duoc goi la phu thuéc ham do k(B,B’)
vao B, ky hieu B—22 . B’ néu

~ _ Card(POS(B,B")
k(B.B") = Card(U)

Pinh Iy 1. Cho hé thng thong tin S = (U, 4), B, B’
CA.

B —— B’khi va chi khi IND(B) € IND(B).

Chirng minh:

Gia st B —— B’ = k(BB) = 1 =
POS(B,B’) = U {[o],: [0], € [0], &0 € U} =U
=> IND(B) € IND(B”").

Tuong tu gia st IND(B) € IND(B ) ta dé dang
thir lai ring POS(B,B") = U va khi 46 B—— B".

5. Mt s6 tinh chit co ban ciia viing duwong
Tinh chét 1. Sy bao nhau ciia cic nhém trén cac
tap thudc tinh bao nhau
Cho hé théng thong tin S = (U, 4). Néu
BC B'C A thimoio IS U ta ludn co [o],. € [o],.
Chirng minh: Lay o' € [o]p khido vi o' va
o giéng nhau (bét kha phan biét) trén B' va B C B'
nén o va o' giéng nhau trén B hay o' € [0]z nén
[o], < [o],.

Tinh chit 2. Cho hé théng thong tin S = (U, A).
Véi moi o€ U thi o € POS(B, B') khi va chi khi
[o], € [0];.- , ,

Chtng minh: tinh chat 2 dugc suy truc tiép
tur dinh nghia vung duong.

Tinh chat 3. Biéu dién viing dwong qua xap xi duéi

Néu dit E = U / B = {E,, E,.., E};
AprE = (U, Eyva P = U /B'= {P, P P}
ApP = (U, P) thi POS(B,BY= | (P)r va

PieP

Tai liéu tham khao
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POS(B,B")= U (Ei)r-
EieE
Chimg minh: Tinh chat 3 duoc suy tryc tiép
tr dinh nghia viung duong va xap xi dudi.

Tinh chit 4. S6 cic nhom déi twong lién quan
dén cac tap thude tinh

Cho hé théng thong tin S = (U, A).

Néu B va B'1a hai tap thudc tinh thoa méan B
C B' thicard(U/B) < card(U/B".

Chitng minh: Vi mdi nhém ctia U/B’ 1a mot
nhém con cua U/B nén s6 nhoém cia U/B khong thé
vuot qua s6 nhom cia U/B’.

Tinh chit 5. Sw ddng bién ciia ham dd do phu thude

Cho hé quyét dinh 7= (U,CUD). Ham
k(B,D): 2¢ — [0, 1] v&i 2€ 1a ho cac tap con cua C
Card(POS (B,D)

Card(U) 1a ham dong bién.

va k(B,D) =
Chirng minh: Dé chimg minh tinh chat 5, ta chi
can chirng minh v61 moi cap tép thudc tinh diéu kién
B, B ma B C B' thi POS(B,D) € POS(B',D).
Liy o € POS(B,D) khi d6 [o], S [o],. Mat
khac vi B € B'nén theo tinh chat 1 ta ¢6 [o],. < [o],.
Vay [o0],. S [o], hay o € POS(B',D).

Tinh chit 6. Cho hé quyét dinh 7= (U,CUD)
Néu dat w(c) = k({c}, D) 1a trong s6 cua thudc tinh
c € Cva w(B)=k(B,D) la trong sb cia tap thudc
tinh B(B C C) thi w(c) < w(B) v6i moi ¢ € B.
Chirng minh tinh chat 6 suy tir tinh chat 5.

4. Két luén

Trong bai viét nay ching toi di gidi thigu
mot soTrong bai viét nay, ching t6i da gidi thigu
mot s nghién ctu, tinh chét c6 tinh hé théng, co
ban cua vung duong, dd phu thudc, rang budc cia
céc tap thudc tinh trong hé thong thong tin. Pong
thoi trong bai viét nay, chung toi ciing da néu dugc
mot s6 tinh chat quan trong, co ban cua khai ni¢m
phu thugc ham trong hé thong thong tin. Trong bai
viét cac tinh chat va mot s6 cong thirc lién quan dén
xap xi trén da dugc dé cap téi.
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DEPENDENCES ATTRIBUTES OF INFORMATION SYSTEMS
AND PROPERTIES OF UPPER APPROXIMATION BASED CLOSE FUNCCTION

Abstract:

This paper investigates some properties of dependence attributes in information systems. In the

paper we have been proposed a closed mapping and consequently we have showed some properties and
formulas of upper approximation.

Furthermore, it has been shown that single information system and set-value information system

determine each other.
Keywords: Dependence attribute, information system, upper approximation, decision system, close function.
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