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A New Method for Approximation of Class Unions Based on
Dominance-matrix Within DRSA

LI Ming, ZHANG Baowei, ZHAO Li

(School of Computer and Communication, Lanzhou University of Technology, Lanzhou 730050)

Abstract Dominance-based rough set approach (DRSA) is an extension of classical rough set theory (RST). Approximation of class unions is a
very important approach in DRSA. Aiming at the disadvantage of the classical method, this paper presents a new methodology for approximation of
class unions based on dominance-matrix. It only needs to calculate the dominance-matrix and does not need to consider the preference relations one
by one. Thus it greatly simplifies the process and decreases the computing complex by k times(where k is the number of the decision classes).
Besides it is intuitive and efficient. The example illustrates its feasibility and efficiency.
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2.1 DRSA
DRSA
A B criteria object
A
B s=U,cUd\V,f)
A U c d v=[Jv, Vv,
aeCUd
B B a f
f:UxA->V X
A B xeU,aeCUd f(a,x) eV,
geQ =, q X=,y
[2~4] DRSA q X Y d
Dominance-based Rough Set Approach V, ={v, teThT={l..n} =4 U
Cl(d)={Cl,,teT} Cl, ={xeU: f(x,q)=Vv,}
certain rules Cl, xeU
(doubtful rules) Cl, eCl(d)
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r,seT, r>s if xeCl ,yeCl,

upward unions of class
cr=J_cl. teT

downward unions of class
ci={J_cl.teT

xeCl’ X Cl, xecCl’ X
cl,
2.2
S X PcC
y qeP, x-y xD,y
vPcC D, Pc
X D, (x)={yeU:yD,x} X
D, (x) ={y eU : xD,y}
cl, cr’
P(CI) ={xeU :D;(x) = CI'}
P(CI) ={x eU : D, () NCI" # ¢}
cl, ol
P(CI") ={x U : D, (x) < CI'}
P(CI) ={x cU : D, () NCI° g}

Cl’ CI*

Bn(CI") = P(CI") - P(CI")

2.3
DRSA

possible rules

(1) D, -decision rules
if f(x,q)>r, and f(xq,)>r,, and

..f(x,q,)2r,, then xeCl?

P={0,,9,.,9,}cC

(Fus Tazv o Top) €V X Vg ooV, et
Cl;

(2) D. -decision rules
if f(x,q,)<r,and f(x,q,)<r, and

..... f(x,q,)<r,, then xeCI?

P ={q11q2:---vqp}§ c
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(3) D, _ -decision rules
if f(x,q,)>r, and f(x,q,)>r,, and

~F(x0) 21y and f(x,q,,,) <1, and

then x > y

Bn(CI') = P(CI) - P(CI)

certain rules

approximation rules

..f(x,q,)<r,, then x e Cl, UCI,, U---UCI,

0" ={t......q}=C
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3.1
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P(CI?) ={x eU : D} (x) c CI*}

P(CI;)={xeU D, (x)NCI; #g}= | JD; (%)

P(CIF) ={x cU : D; (x) c CI=}

s,t eT suchthatt <s

d

>
xeClg

P(CI7) ={xeU : D (X)NCI; = g} = | Dy (x)

xeCIE

Bn(Cl;) = P(CI?) - P(CI})
Bn(CI?) = P(CI5) - P(CI?)
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3.2
S=(U,QV,f)
U={x,%,.X} Q=CUd cC

M (CI®)

M (CI%)
M) =[C, 1.,

1 x D_Xx
C.,=
0

i
D C

M(CIZ):[Ci_j]nxn =[b;,b,,...b,] b,

b =[C,.C,..C,I T

, 1
C, =
‘ 0

3.2

otherwise

M(CI*)=[C/ 1., =[b’b,,...b]

X, D X,
otherwise
3.3

M (CI*) =[C; 1, =[by,D, b, ]
cl;
M(CI*) M(CI*)
x eC(CI’)
c(er)
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C(le) Cl’
Bn(CI’) = P(CI") - P(CI")
Cl*
2n* +2k
n k
(2n® + 2k) / 2kn’
k
4
[3]
1 3
“good” “bad’1
1
student Al A2 A3 A4
S1 good good bad good
S2 medium bad bad bad
S3 medium bad bad good
S4 bad bad bad bad
S5 medium good good bad
S6 good bad good good

Al, level in Mathematics A2, level in Physics
A3, level in Literature A4, global evaluation (decision class)
““good””  ““medium”™“medium?”  ““bad””
““good”” Cl, = {S1, 53,56}
““bad>”Cl, ={S2,S4, S5} Cl> =cCl, CI; =Cl,
cl; cl; U

cl’ cl

1 2

C(CI’) ={S4}, C(CI’) ={52,53,54,55},
Bn, (CI") ={S2,53,55}, C(CI.) = {S1,56},
C(CI°) ={S1,52,53,55,56}, Bn_(CI") = {52, 53, 55}
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CI ClI; ={S 53,56}
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M'(Cl’)
M'(CI°)

—102—

000000
011100
o000 00
MCI=16 0 0 1 0 0
011110
0 0 0 0 0 0
M'(CI%) 1 6
S1 S6 cr c(cr’) ={s1, 56}
M'(CI%) c(cr) ={s4}
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1 2 3 5 6
S1 82 S3 S5 S6 Cl;

C(CI’) ={51,52, 53, 5, S6} C(CI’) ={52, 53,54, 55}

Bn_(CI’) = C(CI) - C(CI}) = {52, 53, 55}
Bn_ (CI°) = C(CI*) - C(CI°) = {52, 53, S5}
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