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Abstract As a de-facto standard of information representation and exchange, XML has been widely used as a unified data ex-
change format between different applications, which has played an important role in real-world applications. However. the real
world is filled with uncertain information and classical XML is not able to represent and deal with uncertain data. So it is necessa-
ry to extend classical XML model. The real world is complex,which often contains both random and fuzzy uncertainties. Conside-
ring that probability theory and fuzzy set theory are powerful tools for dealing with uncertainty,this paper uses both probability
theory and fuzzy set theory to build a new uncertain XML model, which is different from the existing fuzzy XML models and
probabilistic XML models. The new uncertain XML model is compatible with existing XML models and can represent more com-

plex uncertain information.
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1.<provinces>

2. <PNleafval FP="0.55/0.4 0.7/0.5 0.8/0.6 0.85/0.7">
3. <province PName="shanxi">

4. <city CName="xian">

5. <employee ID="67214398">

6. <PDisjunctive>

7 <PNleafval FP="0.4/0.2 0.9/0.3 0.8/0.4">
8 <name>LiMing</name>

9. <position>engineer</position>

10. <sex>male</sex>

11.  </PNleafval>

12.  <PNleafval FP="0.8/0.5 0.9/0.6 0.75/0.7">

13. <name>LiMing</name>
14. <position>senior employee</position>
15. <sex>female</sex>

16.  </PNleafval>

17. </PDisjunctive>

18. </employee>

19.  <student SID="47582139">
20.  <name>LiuFeng</name>
21.  <honor>

22. <FConjunctive>

23. <FLeafval poss="0.7">Swimming Champion
</FLeafval>

24. <FLeafval poss="0.6">Racing Champion
</FLeafval>

25. </FConjunctive>

26.  </honor>

27.  <age>

28. <FDisjunctive>

29. <FLeafval poss="0.4">23</FLeafval>

30. <FLeafval poss="0.6">25</FLeafval>

31 <FLeafval poss="0.8">27</FLeafval>

32. <FLeafval poss= "0.3">28</FLeafval>

33. <FLeafval poss="0.2">29</FLeafval>

34. </FDisjunctive>

35, </age>
36.  <sex>male</sex>
37. <email>

38. <PConjunctive>

39. <PLeafval FP="0.6/0.5 0.75/0.6  0.3/0.7">
LiuFeng@yahoo.com</PLeafval>

40. <PLeafval FP="0.9/0.2 0.85/0.3 0.75/0.4" >
LFeng@163.com</PLeafval>

41. </PConjunctive>

42, </email>

43.  </student>

44, </city>

45. </province>

46. </PNleafval>

47. <province PName="shandong"/>
48.</provinces>

B 1 AN XML SCR 7R 4]

Fig.1 Example diagram of uncertain XML document
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DX FAEE vEV) () €V, L () =L, (h(o) H 1, (v) =
t, (h(v));

20 TAEE (u,0) EEy s (h(w) vh () €E,

EIE 2

TEHA .

DARM: ZEBE . V>V iR YoE V. h(v) =0,
B S — AU R B LV 0 € VL L(0) =L(h(0).t(0) =1(h
(N A Y (u,0) EE,(h(w) ,h(0) EE, W h A0 E i
WS [ B A [ AL e S L ) R R B

)X FRME A A AT E XML SRR @ A1 ows o A
ViV M w B w, BSRIHBEGE, I8 4 h 52— A B R 4K
h(o)=v .0 EV. R L (o)=L, (h(v,)), 1, (0) =
t,(h(0)) Vo €V H(h(w . h(v) €E, . ¥ (usv) EE,.
HA ARG HA(o) =0 Vo, €V A (v) =,
VoV, () h () EE, Y (u,v) €EE, 15" (w),
R ) EE WY (uy ) €EE, .

B L (o)=L, (h(v)) st (o)) =1, (h(0,)), Vo, €V, 1
LiCth Y o)=L, (v) sty (R (o)) =1, () Vo, €V, i
PLRT DA BN wo B oy BRI o' V=V, Wl 3
w =u = u =uy

LA 25 5E 3 NI E XML SR wysue Al wy o ]
W hy V>V, Bl hy Vo>V 502w B we Il wy B s BYIH
Fa B

HT L o)=L, (h(o)) oty Coy ) =1, (h(0)) s YV o, €V,
Ly(vy) =Ly (h o))ty () =15 (h(0,0) s Vo, €V, A
Ly Coy) =Ly Chy (hy Coy))) oty Cod =15 Chy (hy Co D)) 5 Yooy €V
Ry

[ A Chy Chy () shy iy () € Ey, Y (usv) € E )
SE. PR Ay ohy S w B g 04 TR R B A% 3 M AR ST

25 BT AH E XML BUHE B 09 [\ 4 02 — R SR E R .
4.2 Schema E X

WME 1 PR & XML SCRS 06 2088 37 J& L3 B8 0% 25 44
ANHG 5 R B R AT B AT R R 114 45 4 R 3 R R B .
T T AR Ly, 0 AUE SO B9 XML Schema, 78 75
FEAIA 43 XML Schema B8, B4 h“FP7 2RI & X
mF.

(xs:simpleType name=“FPType”)

Ao XML B B 9 [ A 2 — R A e & .

(xs:list)

(xs:simpleType)

{xs:union)

(xs:simpleType name= “Prob”)
(xs:restriction base="“Float”)
(xs:minInclusive value=%“0"/)
(xs:maxInclusive value=“1"/)
(/xs:restriction)
(/xs:simpleType)
(xs:simpleType name="fuzzy”)
(xs:restriction base="“Float”)
(xs:minlnclusive value=“0"/)
(xs:maxInclusive value=%“1"/)
(/xs:restriction)
(/xs:simpleType)

{/xs:union)

(/xs:simpleType)
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(/xs:list)
(/xs:simpleType)

PLeafval JGR Y E LT .
(xs:element name= “Pleafval” type=“Pleafval Type”/)
(xs:complexType name="“PLeafval Type”)
(xs:extension base= “built-in data types”)
(xs:attribute name="“FP” type=“FPType”
use=“default” value=%“1"/)
(/xs:extension)
(/xs:complexType)

PNleafval JC R B & L1 F
(xs:element name= “PNleafval” type="“PNleafval Type”/>
(xs:complexType name= “PNleafval Type”)
(xs:sequence)
(xs:element name= “original-definition”
type="“original Type” minOccurs=“0" maxOccurs= “unbounded”/)
(/xs:sequence)
(xs:attribute name=*“FP” type="“FPType”
use=“default” value=%“1"/)
(/xs:complexType)

Conjunctive JLE HIE X WT :
(xs:element name=“PConjunctive” type=“PConjunctiveType”/)
(xs:complexType name=“PConjunctiveType”)
(xs:choice)
(xs:element name= “PNleafval” type="“PNleafval Type”
minOccurs="“1" maxOccurs=“unbounded”/)
(xs:element name=“PLeafval” type="“PlLeafval Type”
minOccurs=“1"” maxQOccurs= “unbounded”/)
{/xs:choice)
(/xs:complexType)

PDisjunctive JGZ & XL WF .
(xs:element name=“PDisjunctive” type=“PDisjunctiveType”/)
(xs:complexType name= “PDisjunctive Type”)
(xs:choice)
(xs:element name=“PNleafval” type=“PNleafval Type”
minOccurs=“1" maxQOccurs= “unbounded”/)
(xs:element name=“PLeafval” type=“PLeafval Type”
minOccurs=“1" maxOccurs= “unbounded”/)
(/xs:choice)
(/xs:complexType)

fuzzy FZEHIAYE LT .
(xs:simpleType name= “fuzzy”)
(xs:restriction base="“Float”)
{xs:minlnclusive value=%“0"/)
{xs:maxInclusive value=“1"/)
{/xs:restriction)
(/xs:simpleType)

FLeafval JGER I & X .
(xs:element name=“FLeafval” type=“FLeafval Type”/)
(xs:complexType name="“FLeafval Type”)
(xs:extension base= “built-in data types”)
(xs:attribute name="“poss” type=“fuzzy”

use=“default” value=%1"/)

(/xs:extension)
(/xs:complexType)

FNleafval JCE M E LT .
(xs:element name=“FNleafval”
type=“FNleafval Type”/)

(xs:complexType name=“FNleafval Type”)
{xs:sequence)
(xs:element name= “original-definition”

> minOccurs="0" maxOccurs=“unbounded”/)

type= “original Type’
(/xs:sequence)
(xs:attribute name= “poss” type="“fuzzy”
use= “default” value=%1"/)
(/xs:complexType)

FConjunctive JGE Y E XL WF .
(xs:element name= “FConjunctive” type=“FConjunctiveType”/)
(xs:complexType name= “FConjunctiveType”)
(xs:choice)
(xs:element name=“FNleafval” type="“FNleafval Type”
minOccurs=“1"” maxOccurs=“unbounded”/»
(xs:element name="“FLeafval” type=“FLeafval Type”

minOccurs=“1"

maxOccurs=“unbounded”/)
(/xs:choice)
(/xs:complexType)

FDisjunctive JCZ B E X1 F :

(xs:element name=“FDisjunctive” type="“FDisjunctiveType”/)
(xs:complexType name="“FDisjunctiveType”)

(xs:choice)

(xs:elementname= “FNleafval”type="“FNleafval Type”
minOccurs="“1" maxOccurs= “unbounded”/)

(xs:element name="“FLeafval” type="FLeafval Type”
minOccurs="“1" maxOccurs="“unbounded”/)

(/xs:choice)

(/xs:complexType)

AT UL S IRATHETT LU 2 XML 0 R 1 5E
SCAER AN TCRAT LU A BRI 1. X T AW
RERFBRE B A F 45 R moc R 8 LT .
(xs:elementname= “original-definition” type = “original Type” minOc-
curs="0" maxOccurs="“unbounded”/>

X T A A RO M A 0 A T RO R B4 5 2 R R T
REXNT
(xs:element name="“leafelement” type="“leafelementType”/)
(xs:complexType name= “leafelementType”)

(xs:choice)

(xs:clement name="“FLealval” type="“FLealval Type”/>
(xs:element name=“PLeafval” type=“PLeafval Type”/)
(/xs:choice)

(/xs:complexType)

X A M3 404 B AT RE L A3 AR B T4 R A R T
REXIT
(xs:element name= “leafelement” type= “leafelementType”/)
(xs:complexType name=“leafelementType”)

(xs:all)

(xs:choice)
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(xs:element name= “PConjunctive” type= “PConjunctiveType”/)
(xs:element name= “PDisjunctive” type= “PDisjunctive Type”/)
(/xs:choice)
(xs:choice)
(xs:element name= “FConjunctive” type=“FConjunctiveType”/)
(xs:element name=“FDisjunctive” type=“FDisjunctiveType”/)
(/xs:choice)
(/xs:all)
(/xs:complexType)

XF T A A 45 AR A B BRI A % 43 A AR
WITT R ILER . & LT
(xs:element name= “nonleafelement” type= “nonleafelementType”/)
(xs:complexType name= “nonleafelementType”)
(xs:choice)
(xs:element name= “FNleafval” type="“FNleafval Type”/)
(xs:element name= “PNleafval” type=“PNleafval Type”/>
(/xs:choice)
(/xs:complexType)

X T AN A 4 S (E R A A 0 A B T e S A
MIICE & LaF .
(xs:element name= “nonleafelement” type= “nonleafelementType”/)
(xs:complexType name= “nonleafelementType”)
(xs:all)
(xs:choice)
(xs:element name=“PConjunctive” type=“PConjunctiveType”/)
(xs:element name= “PDisjunctive” type= “PDisjunctiveType”/)
(/xs:choice)
(xs:choice)
(xs:element name= “FConjunctive” type= “FConjunctiveType”/)
(xs:element name=“FDisjunctive” type=“FDisjunctiveType”/)
(/xs:choice)
(/xs:all)
(/xs:complexType)

LA B D5 50 58 SOARSCHR B A 2 XML B R 42 ff T —
ANHr o B HE SR AR A TR 5 L BE T DL | AR A 28 43 A1 S m)
DA NI 2 5 T

5 KHEFEME

FREUE 38 R O 0 — R 3R T R B i
AT A RO Ik R B PE b AT A 3 A B A RO
AT A3 ] AR BB R B XML AR B0 ] 1,
ORI /DN, I 18 XML T R A1 R ERE X 4L 0K 4
2 AR H T T 4 L LA B R I A S (G B4 1
J 2 58 N BAAS AN B XML B3 A 8 3% A 0 8 XML 3
WA,

5.1 EMIMEZE S mANERERE

EX 1 E XERHE XML EER « B R 2
N uw(FP)={m, (p)/ prsmy (ps)/ psseresme (p)/pu) s Hip
BAMRIE p, b — DA REVEE o, (p) I HIE L 7, (p) €
[0.1].p: €[0.1].

BB AR E XML BARR w M ow,, b w (FP) =

{7y, CoLY/prosma, Cp2)/pos e
{m, (g /q1 o7, (@20 /qo s s, (@) /@t o

A SCE 4 PP A OF B XL A T
e XML BCHE AT i AH R AR BB VE . 4R
AE SUAE [ A A & XML SR B 1

DAEIFMBEE. Ao E XML BIEW «, A w B4 FFHN
BEERNO . EUN u=u @ ws P wsu su JEFRBEY,
JEHEA .

u FP]= {max(min;; (x, (p;),x, (g;))/min;; (1, p, +

) 11<i<<m , 1< <n} (D

A IR EAE . AT E XML BORR w A owe 094 IR0
BAERIR N O ELH u=uiOuy s o wouy su, EFIIAG, IF
HA

u FP]= {max(min,; (7, (p;) 7, (¢;))/max.;(p;—q;»

ON1<i<<m . 1< j<n) (2)

DAEIHFBAE, ANHE XML BIEH w F w, (G IR
BERR AR E XA u=u Quo s P wsur s u JEFA .
FiER S

ul FP]= {max(min,, (x,, (p,) 7, (g;))/(p; Xq;))

[1<i<m, 1<j<n) (3

DEIFRARMEEEAE. ATE XML B w Al w. B4
HERMEBIERRNO, E LR u=u, © w s P wsu sur
F R, 3 HA -

ul FP]= {max(min, ; (x,, (p;),m, (g;))/max;;(p;»q;)) |

1<i<m, 1< j<u=n) (4)

A I /MEERAE. AHE XML 8 o« flw. &
FHE/MEBERRINOEX R u=u, Que » W wswy suy S
Mgy, IFHA .

u[ FP]= {max(min, ; (x,, (p;) 7, (g;))/min,; (p;+q;)) |

1<i<<m , 1<j<<n} (5)

Bl 1 B M owe KRR B E XML S8R, I AL
w [FP]={0. 4/0. 3,0. 6/0. 4}, u, [FP] = {0. 5/0. 2,
0.6/0. 3}, W b i L4 AE , ol LAF5 3] .

Dul FP]= {max(min(0. 4,0. 5)/min(1,0. 34+0. 2),
min(0. 4,0.6)/min(1,0. 3+ 0. 3), min(0. 6,0. 5)/min(1,
0.4-+0.2),min(0. 6,0. 6)/min(1,0. 440. 3))} = {max (0. 4/0. 5,
0.4/0.6,0.5/0.6,0.6/0.7)}=1{0.4/0.5,0.5/0.6,0.6/0.7},

2)u[ FP]= {max(min(0. 4,0.5)/max(0. 3—0. 2,0) , min
(0.4,0.6)/max(0.3—0.3,0),min(0. 6,0.5)/max(0. 4 —
0.2,0),min(0. 6,0, 6)/max(0.4—0. 3,0))} =max(0.4/0. 1,
0.4/0.0,0.5/0.2,0.6/0.1)}=1{0.6/0.1,0.5/0.2},

3 u[ FP]= {max(min(0. 4,0, 5) /(0. 3X0. 2) . min(0. 4,
0.6)/€0.3>X0.3),min(0. 6,0.5)/(0. 4X0.2),min(0. 6,
0.6)/€0.4,0.3))} = {max(0. 4/0. 06,0. 4/0. 09,0. 5/0. 08,
0.6/0.12)}=1{0.4/0.06,0.5/0.08,0.4/0.09,0.6/0. 12},

Dul FP]= {max (min (0. 4, 0. 5)/max (0. 3,0. 2),
min(0. 4,0. 6)/max(0. 3,0. 3) ,min(0. 6,0. 5)/max(0. 4,0. 2),
min(0. 6,0. 6)/max(0. 4,0. 3))} = {0. 4/0. 3,0. 4/0. 3, 0.5/0. 4,
0.6/0.4)=1{0.4/0.3,0.6/0.4},

’T("L (Pm)//)m>ﬂ U (FP):

FEH 1 T A
I SR

g 5
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S)ul FP]= {max (min(0. 4,0. 5)/min(0. 3,0. 2), min
(0. 4,0. 6)/min(0. 3,0. 3) ,min(0. 6,0. 5) /min(0. 4,0. 2) , min
(0.6,0.6)/min(0.4,0.3))}=1{0.4/0.2,0.4/0.3, 0.5/0. 2,
0.6/0.3}={0.5/0.2,0.6/0.3},

5.2 K£HRME

ARSCHR M 4 PR o B S BRAE OF L2228 VR AR 4
BB 53 R PO (8] B 28 2, — Fh 2 e SUAE B AN
XML £ 4 # b iy B8 AL 4L 5 B4, 55 — B s SCFE R o
XML $odfs #RAk L1 52 ) 4 5 A . BB A2 5 R VR 0 Tt
AN E XML EOHE Y 26 25 40, T 520 45 5 48 0F R 2oL B
A E XML R S50, LBCE AR e XML #0fE 28 bk
RS54

EX 128RIIEEAME) B wi =V L ELLiyts<i,p
FPOM wy=(Vy Es s Ly sty s <y 005 FP) EARHE XML %L
PR, BERDFRIER E LT

w U=V, ,E, sL,+1,+<, 0, \FP,)
Hrh,v,=viUV,.E.=E,UE,,L, =L, UL,,t, =t Uz,
=< U<,.

HR A HE R B AR AL B G L

o =max(p; »02)

FP,={max(min,., (r, (p,),x, (q,))/max,., (p,q,)) |
1<ao<lm, 1< y<un}

EX 13CELFIFEAE B U = {unsuz, s u, M
Us = {uz stz s+ suz, VJEANIE XML B FRAR . SEBIIF R4
A E LA

U, UU,={ulu€U, or u€U,}

P2 AN 3 25 T AT B R R AR IR ] P R FP AR
TR A 2R o3 A, B 1E 45 R th A =X FP, = {max (min,., (7,
(p.)sm,, (g))/max,, (p, g, ) | 1<a<m, I<y<n) il H#H
i, [ 3 ™ FDisjunctive fX 3R AT BB L 43 A7, B AE RO S5 R i &4
Ko, =max(p o) TTHEAH,

(PNleafval FP=%0.4/0.2 0.6/0.4")
(name) LiMing(/name)
{position) engineer(/position)
(sex)male(/sex)
(/PNleafval)
Ri
(PNleafval FP=%0.7/0.3 0.6/0.4")

(name) LiMing(/name)
{position) engineer(/position)
(sex)male(/sex)
(/PNleafval)
S1
(PNleafval FP=%0.8/0.3 0.7/0.2")

(name) LiMing(/name)
{position) engineer(/position)
(/PNleafval)
C1
(PNleafval FP=%0.4/0.3 0.6/0.4")

(name) LiMing(/name)
{position) engineer{/position)
(sex)male(/sex)
(/PNleafval)
Ri1US:

B2 T BOBIAE AR A 0 IF #R AR

Fig. 2 Union based on fuzzy probability distribution

(age)
(FDisjunctive)

(FLeafval poss=“0.
(FLeafval poss=*0.
(FLeafval poss=*“0.
(FLeafval poss=*“0.

(FLeafval poss=*0.

47)23(/FLeafval)
67)25(/FLeafval)
8”)27(/FLeafval)
37)28(/FLeafval)
27)29¢(/FLeafval)

(/FDisjunctive)
(/age)
R>

(age)

(FDisjunctive)
(FLeafval poss=*0.3”)23(/FLeafval)
(FLeafval poss=*“0.7")25(/FLeafval)
(FLealval poss=%0.8”)27(/FLealval)
(FLeafval poss=*0.4")28(/FLeafval)
(FLeafval poss=*“0.3")29(/FLeafval)

(/FDisjunctive)

(/age)

(age)

(FDisjunctive)
(FLeafval poss=*0.2")23(/FLeafval)
(FLeafval poss=*%0.6")25(/FLealval)
(FLeafval poss=*0.7")27(/FLeafval)
(/FDisjunctive)

(/age)

(age)

(FDisjunctive)
(FLeafval poss=*0.4")23(/FLeafval)
(FLeafval poss=*“0.7")25(/FLeafval)
(FLeafval poss=*0.8")27(/FLealval)
(FLeafval poss=*0.4")28(/FLeafval)
(FLeafval poss=*0.3")29(/FLeafval)

(/FDisjunctive)

(/age)

RoUS:

3 BTl R A A Y I R AR

Fig. 3 Union based on possibility distribution

EX AERAZEA) % v =V, EL Lt <i.0
FPOR uy =V, Ey s Loty s <500 FPy) BN 2 XML 3L
WA, BRI SZ BRI AT

s Nuy=(V,.E, L, .t,.<,.0,.FP,)
H.V,=V\NV,,E, =E NE,L =L NLt,=tNe,, <, =
< N<.,

AR A A R B R R .

o-=min(p; s0,)

FP,={max(min,., (x, (p,) .7, (g,))/min,, (p,.q,)) |

1<a<lm, 1<y<<n}

TE X 15 (5L ) 22 #:4E) sy, b M
Uy = {uz1 suzy s o s, IR E XML B8 HRAK ., S0 28 #5245
Al LLAE SR -

U, NU,={ulu€U, and u€U,}

4 45 T AT R B 3T R AR Y — AR )L B R FPOARER
BOMIHE R 2 A B E R S5 SR R A FP, = {
(p.)sm, (g0 /min,., (p, g, [ 1T<a<m, 1< y<<n} i+ 574
th . FDisjunctive fR W BB 1, BAE W S5 th A o, =
minCp; »0) AT

WU = {unsuzs

max (min,,, (7,
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(PNleafval FP=%0.4/0.2 0.6/0.3 0.6/0.4”)
(name) LiMing(/name)
(position) engineer(/position)
(sex)male(/sex)
(/PNleafval)
RiNS

(age)
(FDisjunctive)

(FLeafval poss=*0.3")23(/FLeafval)
.67)25(/FLeafval)
.87)27(/FLeafval)
. 37)28(/FLeafval)
.27)29(/FLeafval)

(FLeafval poss="*
(FLeafval poss=*
(FLeafval poss=*

S o oo

(FLeafval poss="*
(/FDisjunctive)
(/age)

R:NS:
B4 A E SRR
Fig. 4 Uncertain intersection

EX 16 MEIRME) & w =V, E Lt <0
FPOM w, =V, Ey s Ly sty » <540, FP) FEAHIE XML %
PR, R 2SR Y E SLIE

w—uy =V, .E, L, +t,,<, .0, FP,)
Hh,V,=V,—V,,E,=E, —E,,L,=L, —Lyst,=1, — 1, ,
<.=<,—<,

R FiE AE 3 B O RSB AR 200 L AT

- =minCpy0.") 0" =1—p,

FP,,:{max(rlljilj(rr,,I (p.)sm,, (q,\‘))/nxlbax(p,, —q,:0)) |
1<I<km},1<y<n> N

EXNTCEEBEEE WU = {ununs s, ) U, =
{tny sttzy 5o sz IR E XML SR BEAR, S0 =10 /E 0 &
XA .

U, —U,={ulu€U, and u€U,}

&5 25ty T RIRL 22 B AR 1) — DR B 18 B FP AR SR B
HER oA BRAE g Rt A FP, = {max(n)lifl(rr,,, (p.)sm,
(qy))/nr:avx(p,‘ — g, N [ 1< 2 <<m, 1<y<7’l}i+ﬁ?%ﬂc
FDisjunctive {826 T 6 48 15 , 4 FE 1 45 5 th /4 58 o, = min
o1+ s =1—p AR,

(PNleafval FP=%0.6/0.1 0.6/0.2”)
(name) LiMing(/name)
{position) engineer{/position)
(sex)male(/sex)

(/PNleafval)

Ri—C

(age)

(FDisjunctive)
(FLeafval poss=*%0.47)23(/FLeafval)
(FLeafval poss=%0.47”)25(/FLeafval)
(FLeafval poss=*0.3")27(/FLeafval)
(FLeafval poss=*0.3")28(/FLeafval)
(FLeafval poss=*0.2”)29(/FLeafval)

(/FDisjunctive)
(/age)

Ry —C

B 5 R 184k

Uncertain difference

Fig.
EX B RRBD W wy =V, E L t;,<,
01 FPOR w, = (Vy s Es s Ly sty <5500 s FP) R AT E XML
B, BB KRR E LR
w>ou, =(V,,E, ,L,,t,,<,,p,sFP,)
Hi,V,=V,eV,,E,=E oE,,L,=L,0L,,t, =11,
<, =< 00<,, RIEMRIIS A LTS, A .

o =min(p; 0,)

FP, = {max(min(x, (p,),m, (¢,))/(p, Xgq,)) [ 1<a<m,

1<y<n)

EX N9CERH RRBD B U = {un s uiz s suy, ) Al
U> =tz stz 50 sz, ) S AN E XML 088 AR SEBIHH R /R
T L

U,ooU, € {(uy suz) luy €U, and u, €U, }

B3 B w M, B XML BRI .

Duw; Uw; EAHIE XML EHEH

2 u; Ny AR E XML SR 5

3w, —u; JEAHE XML $iE # ;

Du;oou; FAFE XML BHEH

EX 20 %=V .E Lty »<iys0,FP)su, = (V,,
E, Ly sty <550, sFP5) s+ su, = (V,.E, . L, t,.<,:0,,FP,)
A E XML SRR, A e 2 2R @ #0315 3 09 R
E XML $EW U= (V. E.L.t,<.p.FP)J& w1 sus » >+ s u,
&y,

5.3 ®IFBME

TEATE XML BAL v, 38 £ B2 4E a7 DURR 418 45 5 19 A i
B XML B 2K 7 0k R A E XML W, o B 3R 33 3% Rl
FE XML B84 V8 S B AL 6 5 45 7 1 5 =R DG RS A9 S g
E XML Bs 4 19 F R A

EX 21CRHE XML A8 RHi e XML B4R 22
—APIEH P=(Vp,Ep,Fy, Ry, Hirh

DV, BT MARES,

DE, BH AN ARES .

3 Fy & XAE Ve FIREL X THENTE vE V),
Fy (858 T —AN 181, %008 1 & T8 17 (9 A IR 414

DRy :Vp—re(R)EEXTEV, LHEE., X TH—14
vE€EVp,re(R)JETI M B A Rk, H R AT DI o £k
Rii=¢|R, * R:|R/ IR, |IR" # A ¥4 3 .

BN 22(%4%) W U=(V.E,L.t.<.,0,FP) EAWE
XML B8 M, X F — 458 A i 2 XML =0 P =
(Vp Ep Fv Ry H T E X

op (U) ={ulu=x(P,U)}

Ho,u B U BT8R BRE (P UD AT LR 38 25 2 B0 P IT
BEAHE XML # U, i 5 A8 € XML B U DGR 5 45 5%
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