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Abstract

Background: In data transmission, system often appears abnormity as outputting data of the system is changed.
Materials and Methods: In order to obtain the method of identification or separation for abnormal data, the paper proposes (F, F) data
and data dependence through using P-sets that is a new mathematic tool to research the dynamic system. The (F, F)-data consists of
F-data and F-data. The F-data, F-data and (F, F)-data are all abnormal. Also this paper gives dependence characteristics as well as
dependence-identification theorems of (F, F)-data. Results: By defining the module of data, the paper provides the method of
separating-recovery (F, F)-data and the criterion of separating abnormal data. Finally, the application of separating abnormal (F, F)-data
is provided. Conclusion: The proposed method of separating abnormal data can be applied to data mining, data filtration and data
discovery, fault detection and ruling out and so on.
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INTRODUCTION

In data transmission of a computer network Q, terminal
A passes data (x) = {x;, X,,..., X} to another terminal B. Because
the external environment or the system parameter about the
network is changed, the data received for the terminal B
appears 2 types of phenomena: (I) The terminal Breceives data
(x)F at time t,. (X)F and (x) satisfy (x)*<(x). Namely, some data
elements x,c(x) are lost in transmission. (Il) The terminal B
receives data (x) attimet,. (x) and (x)f satisfy (x)=(x)". Namely,
some data elements X;€(x) are added into (x) or (x) is
invaded by x. The (x) changes into (x) and (x)<=(x)".
Phenomena | and Il often appear in the fields of computer
applications and engineering applications. That (x) is changed
into (x)F is equivalent to that (x) depends on (x)F or (x)F =(x).
That (x) is changed into (x)F is equivalent to that (x)" depends
on (x) or (x)=(x)F. Here, “Dependence” symbol “=" comes from
mathematical logic theory and reasoning theory.

Forthe phenomena of land I, there are some interesting
and importanttheories and applications. The research studies
the method of discovering or separating data (x)F or (x)" from
(x) and studies the characteristics that (x)F and (x) are
separated from (x).

This study uses a new mathematical model P-sets'? to
discuss above problems because the characteristics of
P-sets is similar to phenomena and P-sets has dependent
characteristics. The P-sets are a set pair that comprises
internal P-set XF and outer P-set xf. P-sets has dynamic
characteristics'®. P-sets achieved many applications®?. The
paper proposes (F, F)-data and data dependence and gives
dependence characteristics as well as dependence and
identification theorems of (F, F)-data. By defining the module
of data, the study provides the method of separating and
recovery (F, F)-data and the application of separating of
abnormal (F, F)-data.

To discuss conveniently and easily accept following
discussion of the study, the structure of P-sets is introduced in
section 2.

MATERIALS AND METHODS

Structure and characteristics of P-sets’2

Structure of P-sets

Assumption 1: U is a finite element universe and V is a finite
attribute universe. X = (x;, X,,.., Xn)<U is a given general set
and its attribute set is a = (a1, &,..., & )<V. The XFis called an
internal packet set of x (called an internal P-set for short) and
X~ is called an F-element deleted set of X and:

XF=X-X" M

X~ is called an F-element deleted set of X and:
X~ = {x|xeX, T(x) =u€ X, T €F} (2)
If attribute set af of X and attribute set o of X satisfy:
o = au {a|f (B) = o'ca, feF} (3)

where, BeV, Bea, feF, turns B into f(B) = o’ca.

X =1{X;, X5,... Xn}<U is a given general set and its attribute
setis o = {aty, Ay,..., i }<V. The XF is called an outer packet
set of X (called an outer P-set for short) and X* is called
an F-element supplemented set and:

XF=XuXx* (4)
X*is called an F-element supplemented set and:
X" = {ulueU, ueX, flu)ex'eX, feF} (5)
If the attribute set o of X\ satisfies:
o = - {B[F(0;) = B, TEF} (6)

The set pair composed of the internal P-set XF and the
outer P-set X is called packet sets (called P-sets for short),
denoted by:

(X7, X (7)

where, X is base set of (XF, XF).
The descriptions about P-sets are as follows:

«  The characteristics of the Eq. 3 is similar to T = T+1 of
computer memory. The T=T+1has iterative and dynamic
characteristics

« InEqg.2 3,5 6andF ={f, f,,.. f,} are element transfer
families™®, T €F and feF are element transfers'®. The f eF
and ¥ €F are given functions. The characteristics of T €F is
that for ueU and ueX, feF changes u into f(u) = x’eX.
Or for BeV and Bea, feF changes B into f(B) = a’ca. The
characteristics of feF is that for xeX, feF changes x into
F(x) =ueX. Or for a;ea, TeF changes a;into f (o) = BEa

+ IntheEq.3,{&'|f(B) = o’eq, feF} is attributes set. It consists
of new attributes elements replenished to o. It and o
satisfy that {o'[f(B) = a’ea, feF} na = @. For example,
a = {oy, oy as}, {off (B) = a’eq, feF} = {&', o, '3},
o o', k=1,2,3. Apparently a and {&'|f (B)= &’eq, feF}
have no common elements (attributes)
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« ThekEq. 1-3indicate that some elements are deleted from
X at same time the internal P-sets XF generated by X.
Namely, the attribute set a of X is added by new attribute
elements. So, a generates of and aca f. Namely, if o,F
and a,f are attribute sets of X;F and X,f, respectively
and a;fca,” then X,FeX,F

Because P-sets has dynamic characteristics, it can general
a cluster P-sets. The cluster P-sets is denoted by:
(X7, XjF)|i€l, Jel} (8)

where, | and J are index sets.

P-sets usually is represented as one set pair (XF, XF) for
simplicity.

Dynamic characteristics of P-sets: If the attribute set o is
supplemented by some attribute elements and other attribute
elements are deleted from the attribute set o, then o is
changed into a," and aF, respectively, o;f#a; aca,f, a;fca.
By the Eq. 1-7, P-sets (X;F, X;7) can be gotten. If going on this
procedure, then a changes into o, and ., respectively.
The o, #a,7; a;feaf, o ,icas7. By the Eq. 1-7, P-sets (X,F, X,F)
can be gotten and so on. Equation 8 is composed of the
strings of set pairs (X, X/7).

Dependent characteristics of P-sets: In the Eq. 1-7, if o, a,f
are the attribute sets of X;%, X,F, respectively and o;fcaf, then
there is X,7<X;". Namely X;7 depends on X, , denoted as:

X, =X 9)

If o,F, oF are the attribute sets of X,F, X,F, respectively and
o,fcayf, then there is X;feX,f. Namely X,F depends on X;F,
denoted as:

X=X, (10)
and P-sets (X,F, X,7) depends on P-sets (X;F, X;f), denoted
as:

X/ X=X, X)) (m
where, XiF, X,Fin the Eq. 11 satisfy 9 and X7, X,§ satisfy the

Eq.10.The“="

="inthe Eq. 9-11 comes from mathematical logic
and reasoning.

34

If X7 isinternal P-sets of X, then X f=X. If X[ is outer
P-sets of X, then X=X, .
By the Eq. 1-7, the following theorem is gotten easily.

Theorem 1: (The recovery theorem of P-sets) If (X, XF) is P-sets
of Xand F =F =@, then:
XE, XN _pp=X (12)

In fact, if F = @, then there is of = a u{d'[f(B) = &’eq,
feF=a.
where, {&'[f(B) = a’ca, feF} = @. Also there is X~ = {X|xeX, (x)
=ueX, feF}=@inthe Eq. 2. Equation 1 changes into XF = X-X~
=X.IfF =@, then there is the Eq. 6: o = o-{B|F(cx) = Becx, TeF}
=a, where {B|f (o) = B€a, FeF = @.In the Eq. 5, there
is X* = {u|ueU, ueX, f(u)} = x'eX, feF} = @. Equation 4 changes
into XF=Xu X*=x.IfF=F =@, then X* = X, XF = X. Thus there
is the Eq. 12.

Theorem 1 indicates that P-sets are restored to the finite
general set X under F = F =@. P-sets (XF, XF) comes back to
the base set X. Namely, P-sets have lost dynamic
characteristics. Actually, P-sets (XF, XF)isthe base set X under
F=F=0.

Apparently, if F= F=(, the Eq. 8 changes into:

(X, XNlieL je Ir_pp=X (13)

Equation 13 indicates that every X, X" are restored to X
under F=F = @. The (X7, Xf)|i€l, je J} comes back to the base
set X.

In fact according to the theorem 1, if F = F = @, then
XF= X=X\, viel, vje). If F=F =@, then X{=X=X. So, there is
the Eq. 13.

DEPENDENT CHARACTERISTICS AND DEPENDENCE
THEOREM FOR DATA

Assumption 2: The finite general sets X, XF, X above are
indicated by (x), (x)f, (x)f, respectively, namely (x)=X,
(x)F = XF, (x)F = X*. Namely (x), (x)}, (x)7 indicate data for
following discussion.

Definition 1: (x) = {x;, X,,.., Xj}<U is called data of U and
X €(x) is called data element of (x) (i =1, 2,.., q), if (x) has
attribute set o that is denoted by:

(14)

a = {als 0Ogseees ak}
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Definition 2: (X) = {X, X,,...X,}<U is called F-data of (x), if
attribute set of of (x)F and a of (x) satisfy:

-0 Q@ (15)
(x)F ={xy, Xp.., X} cU is called F-data of (x), if attribute set
of of (x)"and attribute set o of (x) satisfy:

a-of = 0 (16)
The data pair ((x)7, (x)7) is called (F, F)-data of (x), if (x)7 is
F-data of (x) and (x)" is F-data of (x). Where, p, g, r satisfy that

p<qg<r.p, q, reN*.
By the definition 3, the following proposition is gotten.

Proposition 1: F-data (x)7, F-data (x)" and (F, F)-data ((x)F, (x)7)
are all abnormal data for (x).

Definition 3: Data (x) is called one-directional dependence on
F-data (x)F and it is denoted as:
X)'=(x) (17)
F-data (x)Fis called one-directional dependence on (x) and
it is denoted as:
x)=x)" (18)
Definition 4: Data (x) is called two-directional depends on (x)
and it is denoted as:

(=) (19

u_n
e

where, in the Eq. 17-19 “=" is equivalent to and “="is

u_n

equivalent to
Theorem 2: F-data one-directional dependence theorem. If
data (x) one-directionally depends on (x)*, namely (x)*=(x),

then:

« The attribute set o of (x) and the attribute set a* of (x)*
satisfy following dependent relation:
o=a*

(20)

+  (x)*is an F-data of (x), namely (x)* = (x)°

35

Proof 1: As data (x) one-directionally depends on (x)*, namely,
(X)*=(x), ()% = {Xq, Xgpuues Xpd={X1, Xg1ees Xg} = (X). By the Eqy. 1-3, the
attribute set o* of (x)* and the attribute set o of (x) satisfy that
aca*. By definition 3, there is a=a*. Because (x)*=(x),
namely (x)*<(x), then (x)* is an F-data of (x) by the Eq. 1-3.
Namely (x)* = (x)".

Theorem 3: F-data one-directional dependence theorem. If
data (x)° one-directionally depends on (x), namely (x)=(x)°,
then:

« The attribute set o of (x) and the attribute set a°® of (x)°
following dependent relation:

a’=a

(21)
«  (x)°is an F-data of (x), namely (x)° = (x)f

The proof of the theorem 3 is similar to the proof of the
theorem 2. Here, it is omitted.

Theorem 4: F-data two-directional dependence theorem. The
necessary and sufficient condition of the F-data (x)* depending
on data (x) two-directionally is that the attribute set o of (x)?
and the attribute set a of (x) satisfy following dependent
relation:

(22)

of-{o,lo;e0”, (o) = BEAS, TEF} = a
Proof 1: IfF-data (x)" two-directionally depends on (x), namely
(X)F=(x), then (x)F has the same attribute set with (x).
According to the Eg. 1-3, of and a of (x) satisfy acaf.
Apparently, thereis the attribute difference set Vo™ = {a| o e,
T(o) = Bieaf, FeFL. The VaF is deleted from of. Namely, of-vaF
=af- {a|oeaf, Flay) = B of, FeFl = a. As o and o satisfy aca,
or there is the attribute difference set {o|aeaf, Fo) = BE o,
feFl = vaf of of. If of is deleted from af then af-Vaf = of-
{a|aeal, Flay) = BE o, TeF} = o by the Eq. 22. Namely (x)F has
the same attribute set with (x). Thus (x)F=(x).

Theorem 5: F-data two-directional dependence theorem.
The necessary and sufficient condition of F-data (x)f
depending on data (x) two-directionally is that the attribute
set of of (x)F and the attribute set o of (x) satisfy following
dependent relation:

of U{B,B,cV, B;€cF, f(B,) = a,c0f, feF} = o (23)
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The proof of the theorem 5 is similar to the proof of the
theorem 4. Here, it is omitted.

Theorem 6: The data identification theorem of data
one-directional dependence. If (x)F, (x), (x)F satisfy that:

X =), ()=()" (24)
Then:
IDE {(x)F, (x), (x)"} (25)
Where:
IDE = Identifiable'?
Corollary 1: If (x)F, (x), (x) satisfy (x)F<=(x), (x)=(x) then:
UNI {(x)', (x), (%)} (26)

Where:
UNI = Unidentifiable’?

DEPENDENT CHARACTERISTICS AND DEPENDENCE
THEOREM FOR DATA

Definition 5: 6F is called F-dependence measure fordata
(x) one-directionally depending on F-data (x), called
F-dependence measure of (x)F for short, moreover:

0" = card(a")/card(ct) (27)
where, (x) and (x)7 satisfy (x)*=(x). The a and af are the
attribute set of (x) and (x)F and card is cardinal number.

Definition 6: 67 is called F-dependence measure for data
(x) one-directionally depending on F-data (x)f, called
F-dependence measure of (x)F for short, moreover:

0" = card(oF)/card(a) (28)

where, (x)F and (x) satisfy (x)=(x)F, aF and o are the attribute set
of (x)F and (x).

Definition 7: p is called module of data (x) = {X;, X,.... X}<U,
moreover:

p= Iyl (29)

where, |ly|l = (2 4y +.+yD"* is 2-norm of vectory
Y= Y1 Yo YU Y = Y1 Yo Yo' IS veCtor generated by

36

characteristics value y; of xie(x), i =1, 2,...., Q. Yy = (Y1, Yo Yo) IS
characteristics value set of (x).

Definition 8: o7 is called module of data (x)" = (x;, Xy,..., X,)=U,
moreover:

oF = Iy ll/1lyll (30)

The pf is called module of data (X)F = (x;, Xy,..., X)<U,
moreover:

P =lly I/l (31)
where, [|yf| = (yA+y%+.4y2)" is 2-norm of vector
YF = (Y1 Yo Yp) o YT = (Y1+Y2e Yp)T IS vector generated by
the characteristics value y; of xe(X)%j =1, 2., p.||yf|| =
(Y2 +Y%+..+y2) 2 is 2-norm of yF = (Y1, Yoo YT = (V1) Vs YT
is vector generated by the characteristics value y, of x, e(x)f,
k=12, .y =y, Yo Yp) and y* = (yy, Yy, ¥) are the
characteristics value set of (x)* and (x)f, respectively.

By the definitions 5-8, following propositions are gotten
directly.

Proposition 2: If the dependence measure 6 of data (x) and
the dependence measure 6* of data (x)* satisfy 6*-8>0, then
(x)* is an F-data of (x), namely (x)* = (x)F and vice versa.

Proposition 3: If the dependence measure 8 of data (x) and
the dependence measure 8° of data (x)° satisfy 8°-6<0, then
(x)° is an F-data of (x), namely (x)° = (x)' and vice versa.
Where, 6 = card(a)/card (o) is the dependence measure of (x),
a is the attribute set of (x).

Theorem 7: The separation theorem of abnormal F-data. If
the module p* of data (x)* and the module p of (x) satisfy:

p*-p<0 32)

Then:
GRD((x)*)-GRD((x))<0
(x)* is separated from (x) and (x)* is an F-data of (x).

Where:

GRD((x)*) = Card((x)*)/card ((x)) is the granulation degree of
)*

= Card ((x))/card ((x)) is the granulation degree of
()

= Granulation degree

GRD((x))

CRD
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Proof: Because p* and p are the modules of (x)* and (x),
respectively and they satisfy p*-p<0, by the Eg. 29 and 30,
Y = {yu Yo o Yol Yaeu Y¢ = y. Y* and y are the
characteristic value set of (x)* and (x). As (x)* = {x;, Xy, ..., Xp}={Xy,
Xg Xgb = (x) and GRD ((x)*) = card ((x)*)/card ((x))< card
((x))/card ((x)) = GRD ((x)), namely GRD ((x)*)-GRS ((x))<0. Thus
(x)* is separated from (x). As (x)*< (x), data (x) one-directional
depends on (x)*, there is that (x)* is an F-data of (x) by the
theorem 2. So (x)* = (x)".

The theorem 7 get a fact: As (x) loses some data elements
X, (Xx) becomes smaller (or card ((x)) is decreased). So (x)
changes into (x)*. (x)* is an abnormal data of (x) (or (x)¥ is an

abnormal data of (x)), namely (x)* hides in (x)(or (x)*<(x)). Thus
(x)* is separated from (x).

Theorem 8: The separation theorem of abnormal F-data. If the
module p° of data (x)° and the module p of data (x) satisfy:

p°-p>0 (34)

Then:

GRD ((x)°)-GRD ((x))>0 (35)
The (x)°is separated from (x) and (x)° is an F-data of (x).
The proof is similar to the proof of Theorem 7, so it is

omitted.

Thetheorem 8 getafact: As some data elements x;invade
into data (x), (x) becomes larger (or, card ((x)) is increased) and
(x) changes into (x)°. The (x)° is an abnormal data of (x), (or
()" is an abnormal data of (x)). The (x)° hides out of (x) (or (x)
<(x)°)). Thus (x)°is separated out (x).

Based on the theorems 7 and 8, following theorem is
gotten directly.

Theorem 9: The recovery theorem of abnormal F-data. The
necessary and sufficient condition of abnormal data (x)* being
restored into data (x) is that the attribute set of of (x)* and the
attribute set o of (x) satisfy following relation:

(36)

In fact, by the Eq. 1-3, o = au{a'|f(B = o’eqr, feF}. Namely,
o and a satisfies aca’. Therefore, if {&'[f(B = a’cq, feF} = @,
then of = a, namely of-a=@. So (x)* has the same attribute
set with (x). By the Eq. 29 and 30, p = p*, namely, (x) = (x)*.
Thus (X)* is restored into (x).

Theorem 10: The recovery theorem of abnormal F-data. The
necessary and sufficient condition of abnormal data (x) ° being

37

restored into data (x) is that the attribute set of of (x)° and the
attribute set o of (x) satisfy following relation:
a-af =0 (37)

The proof can be gotten according to the Eq. 4-6, 29 and
31. So, it is omitted.

RESULTS

Application of separating abnormal data
Assumption 3: y = {y;, Yy, Yob ¥° = {y1, Yo Yot and
yF = {y1, Yo Y are called characteristics value set of (x),
(x)F, (x)F, respectively in section 4. For simplicity and without
misunderstandings, y, yf, yF are called data in this section.

The example of comes from an identification system for
computer vision. A subsystem of the system is taken without
losing generality. Figure 1 is a simplified block diagram of this
subsystem.

In Fig. 1, @ is the module generated by data module p?
and p. @ is the comparison module of the data module p*
and pf. ® and @ are the memory modules of standard module
p=1.®isthe early warning module of the data module pF.
® is the early warning module of the data module p*.

The working process of the subsystem in Fig. 1 as follows.
If the subsystem is normal condition, the datay = {y, y,,... Yo},
enters into the module @ from the port G andy generates
the data module p=|y|/|y] =1in ®. The datay enters into
the module ® and @ outputsB="1",A="1",D="0",C="1"
and E="0".The B="1" expresses that B outputs the standard
data y = {y,, Ya... Yo}. There will be two cases as follows if the
system occurs abnormal state (I): As the data element y,ey are
lost from data the y which enters into @ fromthe port G, the

a

A

A«

G-

Y
t

E &

Fig. 1: Subsystem of a computer vision-identification system
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Table 1: Standard data in the computer vision identification system

Yi Y2 Y3 Ya Ys Yo
1.83 1.92 1.67 1.04 1.16 1.52

Y7
143

Table 2: Data which has data loss in the computer vision identification system

Y1 Y2 Y3 Ya Ys Yo Y7
1.83 1.92 1.04 1.16 1.52

standard data y = {y;, ¥,... Y4} changes into V' = Y1, Yar
Yo p<q. The y* enters into ® and generates pf
Iy W/1yl<lyl/lyl = p = 1, namely p’<p = 1. The module ®
outputs “0”.The module ® outputs D="1",namely the system
gives early warning and the system outputs A = “0”, B ="0".
Where, B="0" expresses that the output B gives the abnormal
data y*. (Il) As data y which enters into @ from the port G is
invade by datay',, the standard datay = {y;, y,.... Y4} changes
into y* ={y;, Y2,... Vi1, q<r. The y" enters into @ and generates
P =1y I/lyl=1yl/lyl = p =1, namely pF>p = 1. The module ®
outputs “0” and the module ® outputs E = “1". The system
gives early warning and outputs C="0"and B="0". Where,
B ="0" expresses that output B gives the abnormal data yF.
The states | and Il express that the abnormal state of the
system (the data y* or y) is separated and identified from the
normal state (the standard data y). Where, the port G is the
input of the system and B is the output of the subsystem. “0”
and “1” are logic values of the state B.
In order to discuss easily,

separation-identification criterion is given.

the following

Separation-identification criterion of abnormal data: The
module p* of data y* (p* = pf or p* = pf) and the module p of
y satisfy:

IDE (p*, p) (38)

Namely, the output data of system is separated and the
logic value of output is “0".

The experimental data of the computer vision
identification system is taken. For briefness and without
losing generality, taking y = {y;, ¥ Y3 Ya Y5 Yo Y5} is the
sampling data of B in Fig. 1 and the Table 1 lists the
valuesy =1{yy, Y2 Y3 Ya Ys: Yo Y75-

The data of the Table 1 comes from the experimental
data that is processed by the technical means and it does
not affect the analytical results and discussion about
separation-identification of abnormal data. The data
meet meets the requirements of the image of the
vision-identification system (distortion degree is 0.03). The
vision-identification system can correctly identify a moving
image which is an image monitoring. The system outputs

38

B = “1” and satisfies the Eq.29.Namely p = 1. There is that
A="1",D="0",C="1",E="0".The B="1" expresses that B
outputs the standard data y ={y., Y2 Vs, Ya Y5 Ve Y73-

In order to use the system to detect a case accurately and
assess the practicability and stability of the system, an
experiment is presented for state |. The parameters of the
module @ is adjusted in the Fig. 1 so that the data in the
Table 1 is lost, then the Table 2 is obtained.

In the Table 2 “-” means “null data”. The data make
the image of the vision-identification system distortion
(The distortion degree is 0.87). The output B = “0” satisfies the
Eqg. 32, namely p* = 3.43/4.08<0.84<1. In the figure, A = 0",
“0",D="1",E="1".The B="0" expresses B give the abnormal

datay =1{yy, Y2 Y3 Ya Y5 Yol = Y.

Note: Adjust the parameters of the module @ in Fig. 1 is
adding a “filter” in an actual system and adding the “filter” is
equivalent to a being supplemented by attributes in the
Eq. 14. Apparently, if ais the attribute set of y = {y;, y,,..., Yo}, &
is the attribute set of y* = {y;, y,,... y,} and acaf, there is yey.

Using the Table 1and 2, 87 =card (af)/card(ax)=1. In the
Eq.27,yF=y by the theorem 2. Based on the theorem 7, y¥is an
abnormal data of y and pf<p. By the Eq. 38, the abnormal data
yF is separated and identified from the standard data y.
Another experiment (for the state Il) is omitted.

DISCUSSION

Abnormal data is often encountered in computer control
systems and computer information systems. But there is less
the theory about researching abnormal data. When data
(X) =1{X1, Xp,.... Xg} is transferred in computer system, the system
gets data () = {X, Xp..., Xp} (P<q) or (X)F = {X;, Xy..., X} (q<r)
sometimes. In fact, (x) changes into (x)7, there is (x)7 < (x). On
the other hand, when (x) changes into (x)F, (x)=(x)". The reason
of resultin two changes is that the attribute o of (x) is reduced
or added. But the fact is often ignored. The study finds back
the fact ignored and discusses the changes for the abnormal
data (x)F and ()" on based the new mathematical model
P-sets. The study proposes the concepts of (F, F)-data and data
dependence. The (F, F)-data consists of F-data and F-data.
Here, F-data, F-data and (F, F)-data are all abnormal. The
generations of these abnormal data are related to the change
of the attribute a of (x) and have dependence characteristics.
The study gives the dependence characteristics and
dependence-identification theorems of (F, F)-data. By
defining the module of data, the paper provides the method
of separating-recovery (F, F)-data and the criterion of
separating abnormal data. The paper gives the application
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about separating abnormal data. The discussion and results in
this study can extend to computer control systems so as to
obtain some new study and can be applied in data mining,
data filtration and data discovery, fault detection and ruling
etc. But P-sets not only has dynamic characteristics2%” but
also random characteristics'®??, so there is phenomenon ll|
in addition the phenomena of | and Il in the Introduction. That
is when the phenomena | and Il simultaneously appear, (x)
generates data (x)F and (x)'. The phenomenon is more
complex than the phenomena | and Il. It cannot be solved
directly by using the method of this study. And it will be
researched in this study.
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