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Introduction

Pawlak introducedion approximation spaces during the early
1980 as part of his research on classifying objects by means of
their featurs [4]. Rough set theory introduced by Pawlak in
1982, as an extension of set theary, mainly in the domain of
intelligent systems [3] -Rough Set theory is a mathematical tool
to deal is with vagueness and incomplete information or

imprecise by dividing these data into equivalenc classes using

equivalence relations which resul from the same data [5, 6].

Therefore it is relate to the concept of approximation. This

.theory wa applied successfully in several application

e.g. information analysis, data analysis and Knowledge

discovery [3].




Definition 1-1 [7] let X be any set the family T of subsets of X is

called topology if satisfy Thy following properties
1-gX€ET

2-fABET -ANBET
3-foranyindex\,and Ay €T = Uy, A, €T

The pair (X,T) is called topological space.

Definition 1-2 [7]

Let (X,T) be topological space, x € X is called interior of A iff
.3 GET 3 x €G €A and The set A is called nbd of x

The set of all interior points of A is denoted by int(A) or A” =
U{GET;GCc A}

Definition 1-3 [7]

let (X,T) be topological space , x€ X is called adherent point of

asetAiffVG €T ,x € G Suchthat G N A # @. The set of all

adherent points of A is called closure of A and is denoted by A

or cl(A)

- Also cl(A) =N {F is ciosed ,A € F}

[

A and A = A€




Regular-open

Definition 1-4 [1]. let (X,T) be a topological space and ASX . Ais

said to be regular open (R-open) iff A=A

-The family of all R. open sets in X is denoted by R.0. (X)

-The complement of R-open is called R-closed and the family of

all R-closed sets in X is denoted by R.C.(X)

Note 1-5 [1]

1- Each R-open is open but the converse may be not true
2-The intersection of any two R-open is R-open

3. The family R.0.(X) is a base to generated topology.

Definition 1-6 [1]. let (X,T) be a topological space, ACX.

A point x€X is called R-adherent point of A iff VG € R. 0. (X),

XE G such that GNA# @ The set of all

R-adherent points is called R-closure of A and is denoted by R-

cl(A)




Theonem 1-7 [2] let (X.T) be a topological space and ASX. Then

the following are true
1- R-cl(A) =N {F € R.C.(X); ASF }
2-1f B € R.C.(X), then B =R.cl(B)

3-CI(B) < R.cl(B).

Definition 1-8 [2]. let (X,T) be a topological space and ASX. A

point x €A is called R-interior point of A iff 3 G € R.0.(X) Such
that x€EGZA and A is called R-nhd of X.

-The set of all R-interior points of A is called the R-interior of A

and denoted by R.int (A)

Theorem 1-9 [2]. let (X.T) be a topological space, then the

following properties are true.

1- R.int(B)=U{GER.0.(X); GS A}

2- R.int(B) € int(B)

3- If BER.O.(X), then B=R.int(B).




Note 1- 10 [1] let (X.T) be topological space And ASX

-The closure of A is A=cl (A) = N {F is closed ;ACF}

- The interior of A is A =int(A)=U{GET; GSA}

The intersection of any two R-open sets is not necessary to be

R.open

The union of any s-open sets is R-open because

= UAj c (UAA)S
AEA
Ae

A€EA

The family of R-open sets R.O.(X) is Subbase.

Definition 1-11 [2] let K=(X, R) be an approximation Space, with

general relation R and Ty is the topology associated to K. Then

the triph (X, R.Tk) is called a topological approximation space

-Tx is generated by sub base X/R is general relation.

X/R={xR;Vx€ER} xR={y€EX,xRy}

Example 1-12 let X ={a,b,c,d} X/R ={{c},{b,d}} is sub base, so
the base = {J,X,{c},{b,d}}

Tk={9,X,{c},{b,d},{c,b,d}}




base e Jiani o g Sub base ) agiiall Ciladalail) c_m;l aalaa) )

T @jl}\ﬂ\ e Jiand USS base I clalasy) &ex adlal =Y

Definition 1.13 [2]

The Lower approximation is RA=int(A)
R-RA=R.int (A)

-The upper approximation is RA = cl(A)
R.RA =R.CI(A) .

-The Rough Probability of P*(A):(B(A),ﬁ(A))

The cardinal of R(A) _ |R(A)|
1X| 1X]

P(A) =

The cardinal of R(A) _ |R(A)]
X1 |1X|

P(A) =




X={1,2,3,4}
P(X)={g,X,{1},{2},{3},{4},{1,2},{1,3},{1,4},{2,3},{2,4},
{3,4},{1,3,4},{1,2,4},{1,2,3},{2,3,4}}
T1={2,X,{1},{2},{1,2}}
C(x)={X,2,{2,3,4},{1,3,4},{3,4}}

A={1}- {1} = {1}

W={134 >0 =134 ={1} >A=14
A={2}- {2} = {2}

21 =234} >12) =234 = (2} >A=4
A={3}- {3} =0

Bl=34>3) =B4 =0 >A%4

A={4}- {4} = @

=034 =34 =0>4%4

A={1,2}- {1,2} = {1,2}

(12})=X-{12} =X"=X->A+A

A={1,3}- {1,3} = {1}

03 ={134) >3} = (134 = {1} »A#1

N4




A={1,4}- {1,4} = {1}

T4 = {134) > (14 ={134  ={1} >4 =4

A={2,3}- {2,3} = {2}

o

231={234) =123} ={234 ={2}>A%4

A={2,4}- {2,4}" = {2}

o

(24} = {234} = (24} = (234 =2} > A=A
A=(3,4}> {34} = ¢
@={3,4}—>@0 (34 =0 >A%4A

A={1,3,4}- {1,3,4} = {1}

{1,3,4} = {1,3,4} = {1,3,4}0 ={134 ={1} > A # A

A={1,2,4}- {1,2,4} = {1,2}

=X'=X->A4%#4A

A={1,2,3}- {1,2,3} = {1,2}

(1,23} =X={123} =X =X->A#A

A={2,3,4}> {2,3,4} = {2}

{2,3,4} = {2,34} - {2,3,4}0 ={234Y ={2} > A # A




R.O01.(X)={2,X,{1},{2}}

R.C1.(X)={X,2,{2,3,4},{1,3,4}}

Inta({1})={1}

CIR({l})={113I4}

Int({2})={2}

Clr({2})={2,3,4}

Intg ({3})=2

Clr({3})={3,4}

Intr({4})=2

Clr({4})={3,4}

Intr({1,2})={1,2}

Clr({1,2})=X

Intr({1,3})={1}

Clr({1,3})={1,3,4}

Intr({1,4})={1}

Intg({2,3})={2}

)
Clr({1,4})={1,3,4}
)

Clr({2,3})={2,3,4}

Intr({2,4})={2}

Clr({2,4}={2,3,4}

)=
)=
)=
)=
)=
)=0

IntR({3 4}

CIR({3I4}):{3I4}

Intr({1,3,4})={1}

Clr({1,3,4})={1,3,4}

Intr({1,2,4})={1,2}

Clr({1,2,4})=X

Intr({1,2,3})={1,2}

Clr({1,2,3})=X

)
)
)
)

Intr({2,3,4})={2}

Clr({2,3,4})={2,3,4}

Intg(X)=X

C|R(X):X

IntR(fa)=f3

CIR(g)=g







T, = {0,X,{1},{1,2},{1,3,4}}
C(X)= {X,9,{2,3,4},{3,4}, {2}

A={1}-{1} ={1}

M=Xx-{1} =X =X->A4%4

A={2}-{2Y =0

D=2~ =2 =0-4%4

A={3}-{3}Y =0

@={3,4}—>@°={3,4}°=®—>A¢Z°

A={4}-» {4} =0

W=3B4-1 =B =0-4%1

A={12}- {12} ={1,2}

(12} =X-{12} =X"=X->A4+#4A

A={1,3}- {1,3} = {1}

o

X->{13} =X"=X->A%#4
A={14}- {14} = {1}
{14} =X->{14) =X =X->A+#A

A={23}-{23} =0




23} =(234) > (23 =234 =0 >A%4

A={2,4}- {24} =0

241 ={234) > [24) = (234 =0 > A=A

A={3,4}> {34} =0

B =(34->B4 =BAF =0-A4%1

A={134} - {1,3,4} ={1,3,4}

{134}=X-{134} =X =X->A#A

A={1,2,4}- {1,2,4} = {1,2}

o

{124)=X- {124} =X"=X->A4A+ 4
A={1,2,3}- {1,2,3} = {1,2}

(123} =X->{123} =X =X->A4%#A4

A={234}-1{234) =0

(234} =1{234} > {234} ={234) =0->A+A

R.0, (x)={0, X}

R.C,(x) = {X, d}




Intg({1})) = 0

Clg ({1})=X

Intg ({2})=2

Clr ({2})=X

Intg ({3})= 2

Clg ({3})=X

Int g ({4})=0@

Clg ({4})=X

Intg ({1,2})=0

Clgr ({1,2})=X

Intg ({1,3})=Q

Clg ({1,3})=X

Intg ({1,4})=0

Clg ({1,4})=X

Intg ({2,3})=Q

Clg ({2,3})=x

Intg ({2,4})=0

Clgr ({2,4})=X

Intz ({3,4})=0

Clr (3,4})=X

Intg ({1,3,4})=02

Clg ({1,3,4})=X

Intg ({1,2,4})=0

Clg ({1,2,4})=X

Intg ({1,2,3})=0

Clr ({1,2,3})=x

Intg ({2,3,4})=0

Clr ({2,3,4})=x

Intg (X)=X

CIR (X):X

Intr (0)=0

Clr (2)=2







Ts={2,X,{1},{1,4},{1,2,4},{1,3,4}}
Cs(x)={2,X,{2,3,4},{2,3},{3},{2}}

A={1}> {1} = {1}
{_1}=X—>E°=X°=X—>A¢Z°
A={2}> 2} =0
B=-B =@ =0-424
A={3}> {3} = 0
BI=0B-0 =B =0-4%7

A={4}> {4} =0

{4} = {2,3,4} - @T}o ={234 =0 > A=+ A

A={1,2}- {1,2} = {1}

(12})=X-{12}) =X"=x->A#4

A={1,3}- {1,3} = {1}

{(13}=X-{13} =X"=X->A4+4

A={1,4}- {1,4} = {1,4}

(14)=X->{14}) =X"=X->A4+4A




A={2,3}- {2,3} =0

o

23}={23}>023} ={23 ' =0>A4#4

A={2,4}-> {24} = 0

(4] = {234} > [24) = (234 =0 > A=A

A={3,4}- {34} =0

B =234 >34 =234 =0>A%4

A={1,2,3}- {1,2,3} = {1}

[e]

{1,23}=X-{123} =X =X->A+

A={1,3,4}> {1,3,4} = {1,3,4}

{134}=X->{134} =X =X->A+
A={1,2,4}- {1,2,4} = {1,2,4}
(124} =X-{124} =X"=X->A4+4

A={2,3,4}- {234} =@

{234} =1{234} > {234} ={234=0-A4=4

R.Os(x)={@,X}

R.C3(X)={@,X}




intr({1})=2

clr({1})=X

intr({2})=2

clr({2})=X

intr({3})=2

clr({3})=X

intr({4})=2

clr({4})=X

intr({1,2})=02

clr({1,2})=X

IntR({1,3})=®

clr({1,3})=X

intr({1,4})=02

clr({1,4})=X

intR({2,3})=f3

clr({2,3})=X

intR({2,4})=®

clr({2,4})=X

intr({3,4})=02

clr({3,4})=X

intg({1,3,4})=2

clr({1,3,4})=X

intr({1,2,4})=2

clr({1,2,4})=X

intr({1,2,3})=2

clr({1,2,3})=X

intr({2,3,4})=2

clr({2,3,4})=X

intg(x)=X

ClR(X):X

intz(2)=0

clr(2)=0







T4={2,X,{1},{1,4},{1,2,4}}
Cs={2,X,{2,3,4},{2,3},{3}}

A={1}- {1}" = {1}
{_1}=X—>E°=X°=X—>A¢Z°
A={2}> {2} = ¢
=023 =23 =0->4%4
A={3}-> {3} =0

B =~ =3y =0-421

A={4}> {4} =0

{4} = {2,3,4} - @o ={234 =0 > A=+ A

A={1,2}- {1,2} = {1}

(12}=X-{12} =X"=X->A4+#4

A={1,3}- {1,3} = {1}

{(13}=X-{13} =X"=X->A4+4

A={1,4}- {1,4} = {1,4}

(14)=X->{14}) =X"=X->A4+#4




A={2,3}- {2,3} =0

231=(23}>[23} =0—>A%A

A={2,4}> {2,4} = @

2,4} = {2,3,4} > mo (234 =0 A=A
A={3,4}- {34} =@

(A = (234} > (34) =234 =0 A% 4

A={1,3,4}- {1,3,4} = {1,4}

{134}=X-{134} =X =X->A+

A={1;2/4}_) {172;4}0 = {1’2’4}

{124}=X-{124} =X =X->A+

A={1,2,3}- {1,2,3} = {1}

123} =X-{123} =X =X->A4#4

A={2,3,4}- {234} =@

{234} =1{234} > {234} ={234 =0-A%4

R.04(x)={@,X}

R.C4(x)={2,X}




intr({1})=2

clr({1})=X

intr({2})=0

Clr({2})=X

intr({3})=0

Clr({3})=X

intr({4})=2

Clr({4})=X

intr({1,2})=02

Clr({1,2}

intr({1,3})=2

Clr({1,3}

Intr({1,4})=2

Intr({2,3})=@

Clr({2,3}

Intr({2,4})=2

)

)
Clr({1.4})=

)

)

Clr({2,4}

Intr({3,4})=@

Clr({3,4})=

Intr({1,3,4})=0

Clr({1,3,4}

Intr({1,2,3})=2

Clr({1,2,3}

Intr({2,3,4})=0

)
Clr({1,2,4})
)
)

X
X
X
X

Clr({2,3,4})=

Intr(X)=X

Clr(x)=X

(
(
(
(
Intr({1,2,4}=2
(
(
(
(

Intr(2)=0

Clr(9)=0







Ts={2,X,{2},{1,2},{1,2,3}}
CS={®’X’{1 ’3’4}’{3’4}’{4}}

A={1}-» {1} =0

1} ={1,34} » mo (134 =0 > A+A

A={2}- {2} = {2}

2)=x-{2} =X =X->A4%4

A={3}-> {3} =0

§={3r4}—>§°={3,4}°=®—>A¢ZO

A={(4)}> {4} = ¢

@={4}—>@°={4}°=®—>A¢ZO

A={1,2}- {1,2} ={1,2}

o

(12)=X-{12} =X"=X->A#A

A={1,3}- {13} = @

3 =134} > [13) ={134) =0~427

A={1,4}- {14} =0

(4= {134} >[14) ={134 =0 > A=A




A={2,3}- {2,3} = {2}

23}=X-{23} =X"=X

A={24}- {2,4} = {2}

24=X-{24} =X"=X->A%#A

A={3,4}> {3,4) = @

BA=03B4-034 =G4y =04%14

A={1,3,4}={1,34} = 0

(134} ={1,34} > {134} ={1,34 Y =0->A=4

A={1,2,4}- {1,2,4} = {1,2}

(124} =X->{124} =X"=X->A+A

A={1,2,3}- {1,2,3} = {1,2,3}

o

{123} =X->{123} =X =X->A=+

A={2,3,4}- {2,3,4} = {2}

(234} =X-{234} =X =X->A#A4A

R.Os.(X)={&,X}

R.Cs.(X)={g,X}




Intz({1})=2

Clr({1})=X

Intr({2})=¢

Clr({2})=X

Intr({3})=0

Clr({3})=X

|ntR({4})=ﬂ

Clr({4})=X

Intr({1,2})=0

Clr({1,2})=X

Intr({1,3})=0

Clr({1,3})=X

Intr([1,4})=2

Clr({1,4})=X

Intr({2,3})=0

Clr({2,3})=X

Intr({2,4})=0

Clr({2,4})=X

Intr({3,4})=2

Clr({3,4})=X

Intr({1,3,4})=2

Clr({1,3,4})=X

Intr({1,2,4})=0

Clr({1,2,4})=X

Int({1,2,3})=0

Clr({1,2,3})=X

Intr({2,3,4})=0

Clr({2,3,4})=X

Intr(X)=X

Clr(X)=X

Intr(2)=2

Clr(X)=X







Te={@,x,{3},{4}.{3,4}}
Co={0.x.{1,2,41.{1,2,31.{1,2}}

A={1}- {1} = ¢

=12 {1 =12 =0 >A%4

A={2}- {2} = ¢

T =(2-02 ={(1,2 =0 >A=4
A={3}- {3} = {3}

3}1={1,23} - {3_}° (123 =(3)>A=4

A={4}- {4} = {4}

A =(124 > ={124 =4} >4=4

A={1,2}- {12} = ¢

123={12) -2} ={12 =0 —>A%4
A={1,3}- {1,3}" = {3}

1,3} ={1,23} - @o (123 =3} > A=A
A={1,4}> {14} = {4}

1,4} = (1,24} - @o (124 =4} > A%4

A={2,3}- {2,3} = {3}




231 ={123)> (23 ={123 =38} >A =4

A={2,4}- {2,4} = {4}

24} ={1,24} - {T4}° (124 = {4} > A=A

A={3,4}- {3,4} = (3,4}

(34)=X-{34) =X —XoA#4
A={1,3,4}- {1,3,4} = {3,4}
{134} =X->{134} =X"=X->A# A

A={1,2,4}- {1,2,4} = {4}

124 = (124 - [124 = {124 =4} > A #4

A={1,2,3}- {1,2,3} = {3}

{1,2,3} = {1,2,3} - {1,2,3}0 ={123 ={3} -4+ A

A={2,3,4}- {2,3,4} = {3,4}

(234} =X-{234} =X =X->A#A4A

R.0s.(X)={@,X,{3},{4}}

R.Ce.(X)={2,X,{1,2,4},{1,2,3}}




Clr({1})={1,2}

):
Clr({2})={1.2}
Clr({3})={1,2,3}

Clr({4})={1,2,4}

{1,2})=0

Clr({1,2})={1,2}

Intr({1,3})={3}

Clr({1,3})={1,2,3}

intr({1,4})={4}

Clr({1,4})={1,2,4}

Intr({2,3})={3}

Clr({2,3})={1,2,3}

Intr({2,4})={4}

):
):
):
):

Clr({2,4})={1,2,4}

Intr({3,4})={3,4}

Clr({3,4})=X

Intr({1,3,4}={3,4}

Clr({1,3,4})=X

Intr({1,2,4})={4}

Clr({1,2,4})={1,2,4}

Clr({1,2,3})={1,2,3}

Intr({2,3,41)=(3,4}

Clr({2,3,4})=X

Intg X)=X

Clr(X)=X

(
(
(
(
Intr({1,2,3})={3}
(
(
(

Intr(2)=02

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

C|R ®)=Q




~
—
w

BDlw DR DWW D=

IOV I N (SN N N O B N SN

Bl w DR DWW DR

BDlw DR DWW D=

BDlw| BIRr| DWW AR

BDlw| DR DWW DR

Al wl AR AW AR

Bl W DR DWW D=




T7={2,X,{1}.{2}.{1,2}.,{3,4},{1,3,4}.{2,3,4}}
Cr={2,X.{2,3,4},{1,3,4},{3,4},{1,2}.{2}.{1}}
A={1}- {1} = {1}
M=w-0m =W =-4=2

A={2}- {2} = {2}
B=0-T=@=@-4=2

A={3}- {3} =0

(3} ={34} - @o —(34Y =34} > A% A
A={4}- {4} = 0

W=0B4-@ =34 =34 44
A={1,2}- {1,2} ={1,2}

O3=-02-02 =12 = (12} ~4=7
A={1,3}> {1,3} = {1}

1,3} ={1,3,4} - {Ts}o — (134 = {134} > A% 4

A={1,4}> (1,4} = (1)

1,4} = (1,34} - {T4}° — (134 = {134} > A% 4

)




A={2,3}- {2,3} = {2}

2,3} ={2,3,4} > ﬁo =234 = {234} > A% A

A={2,4}- {2,4} = {2}

24} = (2,34} - {T4}° ={2,34) ={234} > A # A

A={3,4}- {3,4} = {3,4}

BA=(34->034 = (34 = (34} >4=14

A={1,3,4}- {1,3,4} = {1,3,4}

(134} ={1,34} > {134} ={1,34) ={134}>A4=4

A={1,2,4}> {1,2,4} = {1,2)

(124} =X->{124} =X"=X->A+A

A={1,2,3}> {1,2,3} = {1,2}

o

{123} =X->{123} =X =X->A#A4A

A={2,3,4)> {2,3,4} ={2,3,4}

(2,34} ={2,34} » {234} ={234) ={234}>A=4




R.O7.(x)={2,X,{1},{2},{1,2},{3,4},{1.,3,4},{2,3,4}

R.C7.(X)={@,X,{2,3,4},{1,3,4},{3.,4},{1,2},{2}.{1}}

Intr({1})={1}

Clr({1})={1}

Clr

)=
Intr({2})={2}
Intr({3})=9

)
{2})={2}
)

Clr({3})={3.4}

Intr({4})=9

Clr({4})={3.4}

Intr({1,2})={1,2}

Clr({1,2})={1.2}

Intz({1,3})={1}

Clr({1,3})={1,3,4}

Intr({1,4})={1}

Clr({1,4})={1,3,4}

Intr({2,4})={2}

)
)
)
)

Clr({2,4})={2,3,4}

Intr({3,4})={3,4}

Clr({3,4})={3,4}

Intr({1,3,4})={1,3,4}

Clr({1,3,4))={1,3,4}

Intr({1,2,4})={1,2}

Clr({1,2,4}

Intr({1,2,3})={1,2}

Intr({2,3,4})={2,3,4}

)=X
Clr({1,2,3})=X
)=

Clr({2,3,4})={2,3,4}

Intr(X)=X

Clr(X)=X

(
(
(
(
(
(
(
Int({2,3})={2}
(
(
(
(
(
(
(
(

Intg @) %)

(
(
(
(
(
(
(
Clr({2,3})={2,3,4}
(
(
(
(
(
(
(
(

Clr ®)=®




I N Y N I e Y N I e N N

BlR| DR DR DR

INENVIEFNENI RN E N NN

B W AR R W D=

AW AR AW AR

B W AR W D=
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AN DN DN BN

Bl w| Dlw DWW D wW

Bl w| Dlw DWW AW




Te={0,X,{1}.{2}.{1,2}.{1,3,4}}

Cs(X)={2,X,{2,3,4},{1,3,4},{3,4}.{2}}

A={1}- {1} = {1}

{1} ={1,3,4} - @o — (134 = {134} > A=A

A={2}- {2} = {2}

=2~ =@ ={2)-4=12

A={3}-> {3} =0

B =034 >3 =34 ' =0->4%14

A={4}- (4} = 0

=034 >4 =34 =0>A%14

A={1,2}- {1,2} ={1,2}

o

{12)=X-{12} =X — X A%A

A={1,3}- {1,3} = {1}

3= {134}~ (13 = (134 = {134} >4 %4
A={1,4}- {14} = {1}

1,4} = {1,3,4} > {T4}° (134 ={134) > A% 4

A={2,3}- {2,3} = {2}




231 ={234) > (23 = {234 =2} >A=4
A={2,4}- {2,4} = {2}
28 = (234) > (24 = {234 =2} > A =4

A={3,4}- (34} =0

BA=034-034 =G4y =04%4

A={1,3,4}> {1,3,4} = {1,3,4}

(1,34} ={1,34} » {1,34} ={1,34) ={1,34} > A=4

A={1,2,4)> {1,2,4} = {1,2)

o

{(124)=X->{124} =X =X->A=+

A={1,2,3}- {1,2,3} = {1,2}

o

{123} =X->{123} =X =X->A#A4A

A={2,3,4}> {2,3,4} = {2}

{2,3,4} = {2,3,4} - {2,3,4}0 ={234) ={2} > A # A

R-O8(X)={®’X’{2}’{1 ’3’4}}

R.Cs.(X)={2,X,{1,3,4}.{2}}




Intr({1})=2

Clr({1})={1,3,4}

Intr({2})={2}

Clr({2})={2}

Intr({3})=2

Clr({3})={1,3,4}

Intr({4})=02

Clr({4})={1,3,4}

Intz({1,2})={2}

Clr({1,2})=X

Intr({1,3})=0

Clr({1,3})={1.3,4}

Intr({1,4})=0

Clr({1,4})={1,3,4}

Int({2,3})={2}

Clr({2,3})=X

Intr({2,4})={2}

Clr({2,4})=X

Intr({3,4})=@

Clr({3,4})={1.3,4}

Intz({1,3,4})={1,3,4}

Clr({1,3,4})={1,3,4}

Intr({1,2,4})={2}

Clr({1,2,4})=X

Intr({1,2,3})={2}

Clr({1,2,3})=X

Intr({2,3,4})={2}

Clr({2,3,4})=X

Intr(X)=X

Clr(X)=X

Intr(2)=0

Clr(92)=0
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