A T AR IR R RS B BT uh R

DSmT IE it
&aix{e 1|:|Il_:\ EAI::IH/‘J}EJ -

(34D

Advances and Applications of DsmT for Information Fusion

(collected works)

[ £ |Florentin Smarandache [ % |Jean Dezert

A S
e



EEWNEEBIE BEF:FE-—2010—117 5

B H 7 B (CIP) #iiE

DSmT # it K FAE A5 SRl 4 b i 0t 1/ (38) m) {23k &F
(Smarandache, F. ) , () 85 45 (Dezert, J. ) 35 5 #0000, 258
PEPE. b mt B Tl ekt . 2011, 6

ISBN 978-7-118-07304-1

1.OD... I.On...O%...QO#H...®%... .0
Byl —n F—E Bahsd V. ©G202@TP273

rp [ A ] 54 CIP 3% == (201D 55 077210 %

B 5. A g e g HEKAT
b T e X AT BE R % 23 5 B4 100048)
FEI Bl Tl s R L B Eq AR
BriediE a8
FEAS 710X960 1/16  ENGK 2334 ZFH 443 TF
2011 4F 6 H45 1 A4S 1 YREDR  ERZ 1—3000 it TEMY 66. 00 JG

(ABMBENEFIR, R RFRFR)

[ B 50« (010)68428422 FATHRM : (010)68414474
RATIERE: (01068411535 FATASS : (010)68472764



Preface to the Chinese Edition

During the second half of the 20th Century, several new and interesting mathe-
matical theories aside the Theory of Probabilities have emerged in parallel with
the development of computer science and technology in order to combine many
types of information (fuzzy, neutrosophic, uncertain, imprecise, paradoxist, in-
complete, paraconsistent, etc. ) provided by different sources (human experts or
artificial intelligent expert systems, sensor measurements, neural networks, eco-
nomics predictions, etc. ). One such theory, that permits the combination of un-
certain, imprecise, and paradoxist information, has been introduced and devel-
oped since 2001 by Dr. Jean Dezert from ONERA (The French Aerospace Lab,
France) and Prof. Florentin Smarandache (University of New Mexico, USA).
This new theory has been called Dezert-Smarandache Theory of Plausible and
Paradoxist Reasoning for Data Fusion (DSmT) and has become a mainstream
theory in information fusion and it is used more and more in different fields of ap-
plications where uncertain and conflicting information processing is required for
decision-making support (medicine, defense, security and surveillance, robotics,
pollution prevention, etc. ) as shown through the publications available in the lit-

erature and Ph. D. dissertations.

Many international conferences including the use of paradoxism in science started
since 2003
- The first one, called: “Applications of Plausible, Paradoxical and Neutrosophic
Reasoning for Information Fusion”, 8-11 July 2003, at Radisson Hotel, Cairns,
Queensland, Australia.
- The second one; “Applications and Advances of Plausible and Paradoxical Rea-
soning for Data Fusion”, June 28-July 1, 2004, in Stockholm, Sweden.
On 5 November 2004, Paradoxism, used in the fusion of conflicting information,
was invited to and sponsored by NASA Langley Research Center, in Hampton,
Virginia, USA; see the lectures:
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http://www. nianet. org/ecslectureseries/smarandache 110504. php
http://www. nianet, org/ecslectureseries/dezert _ 110504, php.

Between 16-27 May 2005, Paradoxism, again used in the fusion of conflicting in-
formation, was presented at and sponsored by NATO Advanced Study Institute,
Albena, Bulgaria;

http: //www. asibulgaria2005. com.

We were also sponsored by Marcus Evans Inc. to present tutorials on DSmT to
Spain - 2005, and Belgium - 2007.

Since 2003 until today we participated each year to the International Conferences
sponsored by the International Society of Information Fusion (www. isif. org)
dedicated to the Information Fusion, with papers. special sessions, and tutorials
on DSmT (paradoxism used in science), organized respectively in Australia -
2003, Sweden - 2004, USA (Philadelphia - 2005, Seattle - 2009), Italy - 2006,
Canada - 2007, Germany - 2008, Scotland - 2010.

Other International Conferences or Seminars on DSmT in: France (Brest, EN-
SIETA - 2010; Paris, COGIS - 2009 &. 2006); Romania (University of Craiova
&. Sibiu - 2009) ; USA (Air Force, Dayton, Ohio - 2009; Air Force, Rome, NY
- 2009; Griffiss Institute - 2009) ; China (Universities of Nanjing, Wuhan, Bei-
jing, Xi’an and Hangzhou - 2009); U. K. (University of Lancaster - 2009); In-
donesia (Malang &. Salatiga - 2006) ; Slovenia (Maribor - 2005).

Some published papers and presentations at various international conferences and
seminars over the world, plus three books are freely downloadable from our web

site at:
http: //www. gallup. unm. edu/~smarandache/DSmT. htm.

We want to thank again all the coauthors of this volume and all our colleagues
who have manifested through their publications their strong interests in develo-
ping, improving and using DSmT in their own field of applications. We thank al-
so researchers and students who have made interesting criticisms or have submit-

ted to us new exciting and challenging questions which have motivated us to pur-
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sue our research in information fusion.

We deeply thank our translators and friends, Prof. Xinhan Huang (Huazhong
Univ. of Science and Technology, Wuhan, China) and Prof. Xinde Li (School of
Automation, Southeast Univ. , Nanjing, China) and their students: Ph. D.
students Peng Li and Shangqin Mao, and master students Xiaoke Chen, Cheng
Wang, Chao Wu, Ye Tian, Zengli Yang, Xuejian Wu, Luyang Wang, Jiaming
Sun, and Xiaobin Jin who did work on this Chinese translation of the English edi-
tion of our manuscript, and we hope we will cooperate with them for the next

DSmT volumes too.

Jean Dezert wants to express his deep gratefulness to Prof. Xinhan Huang,
Xinde Li, and Xiao-Rong Li (Univ. of New Orleans, USA) for giving him the
great opportunity to introduce and present for the first time DSmT in China
through a series of very well-attended seminars during spring 2009 which has

yielded to fruitful scientific discussions and collaborations.

This first volume presents the basis of DSmT for information fusion and it has
been completed by the Volume 2 in 2006, and the Volume 3 in 2009 (in English)
and available on our web site. We recommend the readers to download and read
these volumes which contain the most recent advances in information fusion with
applications (including new efficient rule of combination based on proportional
conflict redistribution, new conditioning rules, MatLab™ codes, etc. ). We also
encourage all readers interested in this research field to contact us (at jdezert(@
gmail. com and smarand (@ unm. edu) if they have any questions, criticisms or
comments on DSmT, or if they want to share ideas with us or bring their contri-

bution in a next Volume.

Jean Dezert & Florentin Smarandache

et A=

Orléans, France & Gallup, USA.
September 7th, 2010
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m J @ U 0= nmy (0)my(05) +my (0))my (0;) = 0.03+0.10 = 0. 13
m U @ U 0= m (0)my,(05) +my(0)m (6;) = 0.1240.02 = 0. 14
mUJ @ U Ub)=mnm)mG b)) =0.024+0.09=0.11
o ARG DSm BN (1. 240 G B R AR DSmh 2758) 40 B 1A UE 4 U
(k=2), Al LAT53]
Mpsen (F ) =0
Mpson (01) = 0. 21 0. 13 = 0. 34
Mpsmn (62) = 0. 11 4+0. 14 = 0. 25
Mpsan (00 U 82)=0.03+[0.2+0.1+0.3+0.3]
+[0.10.140.50.4]+[0.2+0.3] =0.41
o i WH] Smets BN (1. 8) , AT LAAG 3
ms(B)=m(F) =0.65  (hREFE)
ms(0,)=0.21
ms(G,)=0.11
ms (0, U 6,)=0.03
o i Yager BRI (1. 9), o] LIF55
my(J)=0
my(6)=0.21
my (@)= 0.11
my(@ U 0:)=0.03+k;, = 0.03+0.65=0.68
1 Dempster S (L. 4 G LT FER DS 4677%) » 7T 1551
mps (F)=0
mps(G)=0.21/[1—k ] =0.21/[1—0.65] = 0.21/0. 35 = 0. 600000
mps(0,)=0.11/[1—Fk; | = 0.11/[1—0.65] = 0.11/0. 35 = 0. 314286
mps (0, U 6:)=0.03/[1—Fk1; ] =0.03/[1—0.65] =0.03/0.35 = 0.085714
o P Murphy B CL 7) LR Sl R R4 T A4 51
my ()= (0+0)/2=0
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mu(@)= (0.1-+0.5)/2 =0.30
my ()= (0.4-+0.1)/2 = 0. 25
mu(0;)= (0.2-+0.3)/2 =0.25
mu(0r U 0:)= (0.3+0.1)/2 = 0.20
BRI 0= B2 mam (0;) =0. 25 WA ZEFRWE? HLF A LLKE o (65) 4N
Yager FUUAIEC 45 ma (00 U 62D« 1A LUK AR HE Smets KL 43 BL 45 mn ()
Catherine Murphy 74l )36 3C -7 3 B0A 45 Hh AP ) J8 0 A 35002
* WA Dubois-Prade HLI 1 F 0, = & . AT LA 5
mpp (F) =0 (M 9E Dubois-Prade 0|2 SO
mpp (01) = [my (6 m; (0) +my (0 m, (6 U 62) +my (6)my (6, U 6:) ]

+ Lmy (G0)m2 (05) +ms (6)my (65) ]
—[0.1+0.540.1+0.140.5+0.3]4+[0.1+0.340.5+0.2]
=0.214+0.13=0.34

g (0)=[0.4+0.140.4+0.14+0.1+0.3]+[0.4+0.340.1+0.2]
=0.114+0.14 = 0.25
7”DP((9] U 0,) = [7)71 (6 U 02 )m; (0, U (92)] -+ [7711 (6 U @2)"’22(93)

+my, (0, U 0:)m, (05 ]

4Ly (01 m (0:) =+ my (6 my (6) ]
=[0.30.1]+[0.30.34+0.10.2]+[0.10.14+0.5«0.4]
= [0.03]4[0.09+0.02]4[0.01+0.20]
=0.034+0.11+4+0.21 = 0. 35

AR FR I A i 4 £ BE B i AR, BT LAR ] 04-0. 34 4-0. 25 +0. 35 =
0. 94 ARBIE/INT 1o [RITT o 25 55— i 0 mll i AL 1) O A 2 25 B 1) (HE Ak P By 25 ke
AR , Dubois-Prade BN ANIE H . {5 B BT H B M b2 S i i 471 [ 179 3fe
B A XA R FEDSmT vl i X (1. 24) sumS, C« ) fifgerty, RIEks Big
Fe BV P BB BT A R RN AR

TE XA E 1)1 b ) R & DSme B AT LUK 23 48 A A4 0, 1) 1) I R
my (0:)my (63) = 0.2 « 0.3 =10.06 43 F 2] mpsan (60 U 6 . 5 5] 0.35+
0.06=0. 41,

" IAE H 2518, DSMT &% DST. Yager. Smets, Dubois-Prade i 1Y) B 2K 4E
e YAAELE A A B PR it [B] 19 O B2 2 25 4R 1), DSmT 5 Dubois-Prade
WAH—E0 A TR R R A 45 2R (A ZEX AP 0L T - sumS, C« ) IR A TER G
DSm 204 H0 A FED 5 75 0], Dubois-Prade 2H A K8 PR A& FH (R R 45 380 ) b
ZERZFVNT D T AFEAEAFTEE A RN SR 4 8, 7EX AP AT, Murphy

20



FEMEIREATE T Ry 2s S5 B B R IR 15 215675 . QR 2 8 2 ih o, Bl 5
K~ ki =1, i) DST AN A (R ] Dempster G HNAGRE] T 0/0 IIE55H) B4,
A Smets BUAREN T s () =1, 30l J2 A8 A 7506 JLAg e 1 I AT L 756 5 et
WA LEXEH T UE] . 75 BRSO, 0 7] LR 3] DSm MY Yager,
Dubois-Prade #LIAH—Z 945 1E .

— IR A DSm 2H A RN AT ATEATAT A T AR  JF REAR TR T 1 i S B 5
AR R, Bl AR 2 2R . 0<lm (conflict) <1, M5 K T 0
B, BT B9 EE U (Dempster, Yager, Smets, Murphy, Dubois-Prade , DSmT #{ U] %8
) TAHE SR . XD gE SR E O BB 1 SN Z (Rl k&R . 5
SEA MR T T 1 s SE ] ] Fr) 22 S5 AR T A v g LR ) 1, SR
(Dempster D @AGELAENEH] T Murphy AL J2 1 — 7% 5 55 R0 0 CfF B2 o 2
HF-EIMED . 7E Smets FFETE (4 m (&) >0 i) T, Dubois-Prade HLIIJG 215 %1
N TR B ) i 58 48 2 45 4 (Shafer BRD I H o 28 R F /& 1 B 0L
T s Dempster #L A 45T % L. & TG 0 T ERHE 0= 6,.0..06;,
0.} s e T i 0, (i=1,2, 3,4 Z [l JE AR EHE R 19«

m @) =0.1 m@) =0 m) =07 m) =0
my () =0 me(@) =0.6 my(@) =0 me(f) =0.4
G A S R -2 1 #45FH Dempster R A3 T 0/0 MS5 R A 3 L.

TERXFEOLT A Yager BUM AT RAAR R my (0, U0 U0 U0 =1, I BA 15
B2 BRAE L s A Smets BN E] m () =1, X FFEA 2 KE L, FIH
Murphy FLN], 7] AR 2] my (0,) =0. 15, mm(05) =0. 30 s mp (05) =0. 35,my (0,) =
0. 20 IXAMF BARH FAA A AR G DSm LI, 7T LA 40T {5 B2 AR -

Mmpsan (61 U 62) = 0. 18 ,mpg (60 U 0,) = 0. 12,

mpsan (02 U 05) = 0. 42 Fl mpse (05 U 0 = 0. 28
B EIAAN Murphy FEIAS 2 1 45 5 B4 B LA 2H 5 5 A TESE 55 38 0 ok
HIEETA] ) P 5 1

TG — A AR AT RO I 75 )
my (6, U 6,) = mi(6))my(6,) +my(6)m(0,) = 0. 18

[FEE,my (0, U0,)=0.12,mU 0, U6 =0. 42 H my (6, U6 =0. 28, If LAY i F
IS AR g 2 AN, BT EROMEN 578 5 DSm ML AH — 2K

1.4.2 BTTHIF

XA FIERPHEAES 5 T Zadeh Bl FHEATREM . A B0 ST IEHE IR Y
BHINELHR T ©=1(01.0: .05 .0, ) IFBEEHAT A Shafer BLRL L B HEHEAS 19 5 B (EL
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LU
my (0 = 0.998 mi(G,) =0 my (0;) = 0.001 m;(6,) = 0.001
my(61) =0 mz(0;) = 0.998 my(0;) =0 m,(0,) = 0. 027
TEX AR HR A BT S5 h , Dempster B Z5 H T I B A5 2R«
mps (Gy)

_ 0.001 « 0. 002

1—(0.998 + 0.998+0. 998 + 0. 002+ 0. 998 « 0. 001 +0. 998 + 0. 001 0. 001 = 0. 002)
_0.000002 _

0. 000002

FIHT Yager LTS 2
ms(0,) = 0.000002,my (0 U 0. U 0; U 0,) = 0.999998
FIHT Smets L7531
ms(0,) = 0. 000002, ms(Z) = 0.999998

FIFH Murphy S 45 2

my(0) = 0.499,mm(0,) = 0.499,my(05) = 0. 0005,mm(0,) = 0.0015

FIH] Dubois-Prade L0 A DA% 3]

mpp (0,) = 0. 000002, mpp (6, U 6;) = 0.996004,mpp (0, UJ 6,) = 0.001996
mp (G U 05) = 0.000998 706 (0, U 0;) = 0. 000998, 100 (05 1 6,) = 0. 000002

ICHLI H B T Shafer #7840 (@), B Y R[] i i A7 SC AR 0 R 25 R B . X T
HA AR A AR, Dubois-Prade 4145 K100 WA 2 Ak 32 [l R AT S 45 R0 (= W
5B =AM

FFHZ ML) DSm 2 G H0 ] LLAS 2]

Mpsme (01) = 0. 000002 s mpse (G () 62 = 0. 996004 ,
Mpgme (G ) 01) = 0. 001996, mpgnc (G2 ) 65) = 0. 000998,
Mpsme (G2 () 6,) = 0.000998,
Mpsme (03 () 6,) = 0. 000002

BT X BAHELE T Shafer BAY, fir DL VR A DSm #4531 5 Dubois-
Prade 24 HUWAH R 45 R . ZEAmRATA] (1) Bir A S8 SR AR 2 25 AR B AH 00 A ORI |
Dubois-Prade HE0 DL IR A DSm #HLI] & AH—E0)

1.4.3 SB=THIF

TR —ME Smets E (gtE TBMD T BIE15 . m () >0, X i Dubois—

@ JFEX m2 (0 = 0.02 Fik, BAETCH m2 (01) = 0.002, —FH .
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Prade 414 BUNIANIE . R 1A% &Y R OfF BN
m () =0.2 m@)=0.4 mf) =0.4
m,(F)=0.3 m(@)=0.6 m(@) =0.1
FEXAMEOL T I FH Dubois-Prade 204 BN, W] DAAR 21 (35 A5 i 8 i) 28 4
R
mpp(F) =0 CH e gD
mpp (0,) = m, (0))my (0,) —+ [y (& my (0)) + my (B Hmy (0,)]
= 0.24+[0.1240.12] = 0. 48
mpp (0,) = m, (0,)my (0,) —+ [y (&, (0:) + my (B Hmy (0,)]
= 0.04+[0.02+0.12] = 0.18
mpp (O U 02) = my (0))my (0:) +my (0)my (0;) = 0.04+0.24 = 0. 28
XU A i R ({3 B S 2 R 0. 484-0. 18+0. 28=0. 94<<1, B AfEERR
o (Pm, (F)=0.2+0.3=0.06 FULLEIIL T 7 HFHIEA DSm 214 KM
IR X
Mpsar (B ) = 0smpgmn (1) = 0. 48 ,mpgan (02) = 0. 18
H o mos (00 U 020 = [ (00)ms (02) + 5 (0)my (02D ]+ [ (e (D) ]
=10.28]+[0.2+0.3] =0.34
X B A i A ) A R IR AE e AR 3 1,
FEIX A )RR ORI R A4 31
my (0) = m, () m; (0) 4 [y (& my (0)) +my (Dm0 ]
=0.24+[0.12+0.12] = 0. 48
my ()= my (0:)m; (0:) + Ly (T my (0,) +my (D my (6]
=0.04+[0.0240.12] =0.18
my (G U 0:) = my (61)my (02) +my (01)my (6)
=0.04+0.24 = 0. 28
my (&) = m (FHm,(F) = 0.06 >0
121‘)?@%5‘”%@]9’] my (0) smy (0:) 5ifid Dubois-Prade FLU DA IR A DSm #L0

HRNZE A . EATZ BB X BEETE T FEIR A DSm FL o, 25 22 1 15 B o
my (B my (F)=0.06 534 T 0, U0, . MiAE Dubois-Prade KU L K By BRI

B AT I
TR DSy KLU0 A W0 5 322 1) DX 7E T8 ARG s A) 2 — AR

O EEWREIRA—LAE R RS 4 B —E RY{E . X4 5 Smets B9 TBML,
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FCrp A5 B2 AR o T A AR DU AR A5 3 S HE wh 250 i R EA T 24K o
1.4.4 SFOMHIF

IR — 55 R R Dempster AU 061 F G B 19150 7K 7 Zadeh
BT e 2 O={01:0::05.0, ) TR EAFG Shafer BEAY, HELAE B2 MR 1L HX
wmr .
my (0y) = 0.99 m (0,) =0 my (0; U 0,) = 0.01
my(61) = 0 my(0,) = 0.98 m,(0; U 6,) = 0.02

Fjﬁﬁ Dempster %HLDUJEIU?%@U mps (01) =mps (0,) =0 Fll

0.01 « 0. 02
1—10.99 +0.9840.99 « 0.02+0. 98 + 0. 01

_0.0002  _ 0.0002 _
1—0.9998 — 0.0002

AR BRI,
iR A DSm LI AT LAF £
Mpseh (1 U 6;) = 0.99 « 0. 98 = 0. 9702, mpsun (& U 05 U 6,) = 0. 0198,
Musan (02 U 05 U 01) = 0. 0098, mpsen (05 U 6,) = 0. 0002
FESCFITSL T B DuboisPrade SUIML AT USSR AGLE S, AFATHIOILIN 19
§UE’J1§§DEME mU( * )‘@Iﬁﬁi%ﬁ? Mpsan (¢ )Lﬁ mppC * ),
FIA Yager BRIAT AAS 5
my (05 U 0,) = 0.0002.my (0 U6 U6 U =0.9998
T Smets K00 AT 78 5
ms(0; U 0,) = 0.0002,ms(Z) = 0.9998
AR R 2 SR A R PRV A DSy BN 5 955 S T 3 T 7
R Yager fl Smets BUMBHAAER BIE k.

1.4.5 SBATHIF

Bt Dubois-Prade AL 0l 2 8]t w42 20 47 JR B 74 DO, NS AEAE
PATFAE LI (R S, €« )X —T1 £k T) , Dubois-Prade #LIUANE H -
(D 2P arBUE s 4 BT S (5 FE (34 A E
(2) ZDAEAE—A il ] 1) I TR s 4 - BT S A5 BE MR B 24 AR
(3) ZDAELE—A il 7] 1) 32 4R 2 s 4 » BTSN R A5 BE MR B2 AR
IS T ALE NI F (Dubois-Prade FLN RERHEFEE) . AW A7
UESE IR A S HEDR Sy @={01.0.} T A
24
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m(6,) =0.5 m @) =0.1 m 6 =0.4
my(0) = 0.1 my(0,) = 0.6 my(f, () 0:) =0.3
4™ Ji& )5 9 Dubois-Prade ML 7R RAE {5 BE(E N
mpp (&) = 0smpp (1) = 0.05,mpp(6y) = 0. 06.mpp(fy ) 6,) = 0.04 + 0.3
+0.5¢0.6+0.5+0.34+0.10.4+0.1+0.34+0.6¢0.4=0.89
PAEABBE 00 N0, = & S 243 B FIG BT 1915 BE i
m/l)}’(g): 0 (EEXHEX%:\H'J')
m pp(01) = 0. 05+ [y (G)my (6 () 62) + mz (0 mz (6 () 0.)]
=0.05+[0.5+0.34+0.1+0.4]=0.24
m op(0,)= 0. 06+ [my (0:)my (0, N 05) + ms(0:)my (6, N 6:)]
=0.064+[0.1+0.340.6+0.4]=0.33
m' e (0, U 0,) = m, (0,)m,(0:) + my (0)m, (0,)
=0.5¢0.64+0.1+0.1=0.31
{8 Bt 2 A 0. 2470, 330, 31=0. 88<T1, 3% HL{F B e i e AL oy (0, N
0:)m; (0, 0:)=0.4+0.3=0.12 ERT .
TE IR ARG IE T W H 28 8 DSm gL, 7T 453 5 Dubois-Prade KU AH 7] 1)
AT S s 7nl)Smc(/®/ ) =05 mpsme (01) =0. 053 mpsue (0) = 0. 06 s mpsne (61 (162) =
0.89, WIRIMAEGIATLLIH 0, N0, = FIFR A DSm BN AT A7 5]

mDSmh(@/) =0 (EEESLZ%EH)
Mpsan (01 = 0. 054+ [m, (0)my (0, N 0:) +m2 (0 m, (6, ) 62) ]
=0.05+[0.5+0.3+0.1+0.4]=0.24
Mgy (02) = 0. 06 4 [m11 (02D my (01 () 02D 4 my (0:)my (0, ) 62) ]
—0.064+[0.1+0.34+0.6+0.4] =0.33
Moo (01 U 02) = 11 (0:)m (02) +my (0)my (02) ]+ Ly (6, () 0:)m2 (01 ) 0,) ]

S, B A DSmA 1%
= [0.31]+[0.12] = 0. 43

R 23 1R A DSm 415 KL A5 3 B A i & 1945 8 ot & Z A1y 0. 24 +0. 33+
0.43=1,

Fe BT IBCRLIN il 5 25 ()9 e BB A 4R 1 St 2 g 451 v ] LA A5 3]

my (&) =0
my (0= [m (0))my (0)) 14 Ly () my (00 () 0) +my (0)my (0 N 02) ]
=0.05+[0.1540.04] = 0. 24
my (0:)= [my (0)my(0:) 14 Ly (0:)my (01 () 02) +my (02)my (0 ) 02) ]
25



=0.06+[0.15+0.04] = 0.33
myy ((91 U 02) - [ml(ﬁz)mZ(f)z) +?7Z2 (01)7711(62)] =0.31
nmyy (01 ﬂ ‘91) — 7}’21(01 ﬂ ‘92)7712((91 ﬂ 02) =0.4+0.3=0.12

ARSI 0 N0, =& IMEIE TG HEEEWRAE m"y C ARy m'y (0 =my (01

m' (@) =my () m |y (G Ub) =my (6, UG HE m (D )=my, (6,16, =
0.12>0,

1.5 &5t

DSmT A A A R— ARG A K L st Ad B E 5 A b 2 V45 5 Y
7305 B A8 i 2 Bl A5 A Rl TR AL B LB 5 5 R R AN TR 4 ST TR A
AR IR S IS R BOR B, DSmT 1Y H B 3 T 530 AF 1 35 52 - JIE 308 Y8 ]
(18 W AN T UE 38 U5 A B N ] S T L5 ok 28 ST 1 388 b JHE 5 i ] D)
1713 L Fh 15 S A A IR R 28 36 ) SRy B P IE A1 D50 HE 2 i A 7 A [ 4 A 5
H AR Z AL S GRS S HE S ar B AN RE A 2 . BT A EAHIE . DSmT 45
T — TR EBCAHESR  ANIE 1. 2 Bz e 7 B

(AP

T

AR A ERI M (@) ME-A DSM KL
VAE D mae)(A)= b (A My o (A)+Sy(A) +S5(4)]

T

BINse ez D°
HAHRT 2(0)

BT B 9/ (©) 2 3t DSM HL]

VAED® my pe(A)= ¥ x.-xED”  TIX, m(X)
) N NX)=A

m():D" —=[0.1]

5 51

my():D° —1[0,1]
VB sk

B 1.2 DSm gk&-#LN 655 3 B

R EAE DSmMT HEZL AL BR by 2 7 A5 V8 5 1 A B 5 v 2845 B F 58
B U RETHEE RO ER .
(D IEJZ., DSMT JEM H i DSm A A4 (@) TR THE R iZ R A (@) J&
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SUSTIHESE © DL S 7 CH i Dedekind 4% FH8) DO (&% VIAHE R . 78
X2 F.DSmT 424t T — D TAETERE 4 (0) b, B RSBtk 545 51 4
AR Gl A5 B — 3D

(2) @2 CURTELER D . MR Fr% A& I8 CEAE A fBLR A (©)
TN T — Aot WA 5] T — M52 IR A DSm B8 4(@)) FIHELS
O H B A R (BUE LA o0 T X —15 8 . DSmT A 2 o ) A 7R
£ DSm B TAEFEAT TR A DSm A7 R 3l 58 i A ad B, X S N A5 4 35 vh
BB TEMBINA . 1124 Dedekind #% F75 ] D f) 380y 150k 75 SR % 8 58 42
2y,

(3) fEHIR ., — Hild s —4 (E MBS P s 2 e T4 s
RO T B T RS ER TR . AR 2 30 AEELXSF DST HEZE R [y He sk [n] 1, S
A — A EAE I — ST 2 M g e Ik RS M LA 5 RS BE pR B m C + ) 15
B 2 J5 T B H SRR, 0T UARE Smets (9 B FIHEBR i H T/E7E Pignis-
tic EH A RGEZ . ABE 7 KA FIT DSmT 1)~ X Pignistic 284,

TEAE — P T— A RS2 S AR A 40 02 T — B
AT A—EA T RE A2 X BT ER A DSm MU A H & 1A AR
Bk B o g . A SRAR B A — A B A2 K W 75 22 2% B DSm'T HEHL R fiy B st
Py, AR LA FE T HOHE R P2 SR (B35 01 45 5 Tl AR HE 22 v 16 i AT i
B S L HE R 19D S 8 4 AT DA 4 315k o i )2 (Lt & Shafer 521, g & Shafer
BEAEYE PRS0 FE A L BT SR W FTR & DSm #0001 A J& Dempster 2H 45 R0,
G ) DSMT J7 ik fE AL 515 B0 1l L T Shafer 08 (— A~ AR
HARAFATE A DSm B Y U A A0 BEFR S A0 gl A R R A5 48 7 i V@

DSmT HEHEA L RBUE AR 25 Z) b Ab BEHE 5 4 29 52 iy ) L, 1 HLXT AR AEAE M 24
T SR 2 A I 0 TRVRESE FH 7 L DSmT 75 &b FH 5 36 2 265 il 25 1) S 3 5 A
FH X AR 4 B S TR R . AR R AR TR 24 BB T AR AR 2 Rt
FIFE A DSm 2GR0 2 A 5E 26 1 58 A5 Bl & s A LD TAEE R IZ T
(1% DST HEFE)

XA DEEFRGR I — T IR A DSm #UN A 46 [F] T Dempster 415
T AN B[R] F AR B 0 J2 A 2 45 B — b 1) T A Gl T 3 R 24 A
SR o PR SRy AR 4 1) R ) A 5 J 1 DS T BB TAETEATAa] 2 W E R AL FRR
B Pk S S I ), B T AE7E Shafer 251 R, JE A DSm #LI5 Dempster
HA NGB PS5 R WA XA BB e AN A ER A EEE S &
Hoks 2t R AT AR

O BRT SmetsH Uy TBM 1L KA /P FN .
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DSmT (i F3EF Dedekind #% B8, ff IAS[E]F DST. B REW TAEAEEA0]
BN CH i DSm B DL RCKG: Shafer B4R A — B REaR 1 B0 TR A BEHD | 3 f#
15 B AR B S AR 4 b AL S R AH — 2, DSmT [ 8E ) i 7 T RE W8 A0 3 i
BT 1) B TR0 LA B B )/ T S )/ RED RO e A R — AR A 15 B R BRI AT
farmh A IR, DSmT fefg LR [ EE 1S J5 =X A0 B S N Bl 25 0 Rl Tn] 8, o gl 2
58 A I 2R 2 18 B [ 1) 583 W BEAG DL B AR (RS RL T ALA ST UE SR R 1
AR A DSm BN RERS TAEAEAT (] v] RE MY A B Sl BB rp L AT 2 — AN —
FEALBR  3X F Dempster #EI DL & el 7 AR, BAETR & DSm 41 &N 2
ZERE Y B AL FHANKE B (H 7] 42252 (145 BE AR i [m) & 1, FEA A5, 45 i A
DSm'T 4b Pl -A (] 7 i AAAE RIS 37 o 10 ELAE & B g FH S Ak B ] 23 1) 245
R EB A

Z % 3 Bk
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%********************************
% Copyright(c)2003 J. Dezert and F. Smarandache

%

o Purpose:Generation of D"Theta for the DSmT for

0 Theta={theta _1,.. .Theta _n}. Due to the huge

0 # of elements of D Theta. only cases up to n<7

% are usually tractable on computers.

X X =X

%********************************
n=input(’Enter _ cardinality _for _Theta (0<<n<(6)_? );
% Generation of the Smarandache codi fication
% Note:this should be implemented using
% character strings for n=>9
u_ n=[1];
for nn=2:n
u_n=[u_nnn(u_nx*10+nn* ones(1,size(u_nx10,2)))];
end
% Generation of D _n (isotone boolean functions)
D nl=[0;1];
for nn=1:n,D _n=[];
for i=1:size(D_nl,1),Li=D_nl(,:);
for j=1:size(D nl,1)
Lji=D_nl(j.:);Li_inter _Lj=and(Li,Lj);
Li_union_ Lj=or(Li,Lj);
if((Li _inter Lj==LD&(Li_union Lj==L}j))
D n=[D_n;LiLj];

end
end
end
D nl=D n;

end

DD=D_n;DDC(:,1)=[];DD(size(DD, 1), :)=[];D_n=DD;
% Result display

disp([’| Theta| =n=", num2str(n) ])

disp(['| D" Theta| =", num2str(size(D _n,1))])

dispCElem. _of _ D'Theta _are _obtained by D _n%u_n")
disp(['with _u_n=[",num2str(u_n),’]” and’])

D n=D n
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randache Zifi%h, A ij F ik (BCE 45 1 jROBEAT FBIOE FR 5 PRI 3 B WAL %
F 4 Bt DSm #ER 4L B R RIER 4> Ros 45 T — AR . AR — A i
X Rl —#B oy 4, BV ivdo -4, I8 4 F| Smarandache 4%, 145 « (XD =0, U
0, U=-U0, . i X B w4~ sk 8 2 0 o 4 55— 20 8T 2 T A A R IR AR
Ay A, W AKBJIB4 u(A,B) =u(A) ;— R, R A T E B EE T B,
A2 AR B s X — A RIE Ay <A, << A HARER Ay T 220
fER > s J3 A AR X2 R A AT R AL IS4 w (XD 2 A i If 5. X T
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X G A8 i AR (AR — D ECF 2 B R4 Hid—00) . BT &,
R THA «(X)(Xe D) i F Matlab® JEACHS , Hodr o, X3 T DSm %
L (EAESE 2 IR,

%*%%*%***%%*%**%%*%***%%*%**%%***

functlon[ UX]=GetUX(u_n,X);

%********************************

9% GetUX computes the function u(X) involved

o

% in the DSm hybrid rule of combination.

% Inputs:u _n=>Dezert— Smarandache base encoding

% X=>Element of D"Theta in base u _n

% Example for n=3 if Theta= {thetal ,theta2 ,theta3 )
% thenu 3=[121231323123]
% Output : Ur=">u(X) expressed. inbase u _n

% Copyrights (¢) 2003—]. Dezert & F. Smarandache
Uix % % % % X %K X X X KX KX KX KKK XK XK XK XK XK X K ¥
UX=zeros(1,slzo(u_n,2));XP=u_n{Ind(X==1))";
AF=zeros(slze(XP,1),1); XC=[];

for jj=1:slze(XP,1)
f{(AF()==0),ujj=num2str(XP(jj)) ;

for kk=1:slze(XP, D)

if(AF(kk)==0)

ukk=num2str(XP(kk) ) ; w=intersect(ujj, ukk) ;

if (tsempty(w) ==0),

if ((isequal (w, ujj) +isequal (w,ukk) ) =>0)
XC=[XC;strZnum(w) ;

if (slze(ujj, 2)<slze(ukk,2)), AF(kk)=1;end
if(slze(ukk, 2)<slze(ujj,2)) , AF(jj) =1;end
end;end;end; end; end; end

XC=unique(XC) ; XCS=unique(num2str(XC’));

for ii=1.:slze(XCS,2) .if (XCSGiDH~=" — 7

for jj=1:slze(u_n,2)

if (Isempty(intersect (XCS(ii) , num2str(u _n(jj))))==0)
UX(jj)=1;end;end;end; end

HH u(X)(XEDP) ¥ Matlab B AR

X HLJE n=3 IR SEH . 12123, 12 Je Wi 123, 1mAE 12 F1 23 [8] 3% A Wik

@ Matlab Jj& MathWorks 2\ 6] i8R & .
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o W X=123. 084 u(X)=6,U8. U0,

o N X=1{23,123} 84 23<123,u({23,123}))=u(23) . i1 T 123 & &#
WET I w(X)=u(23)=0,Ub;.

o N X=1{13,123} 84 13123, itk w({13,123}) =u(13)=0, U0,

o WIS X=1{13.23,123}, A4 13<<123, I w({13,23,123}) =u({13,23}) =
6 U6, U (FE(13, 23 B ECFE R 0 ThR) . IRENMFEL T,
B RBCR R LE 13 Fil 23 (813 OBIOE R .

o IR X={3,13,23,123} . F 23123, 4 u(X)=u({3,13,23}); XA
h 323,084 u({3,13,23) =u({3,13}) s HJ5 . IR 313, T LA u ({3,
13})=u(3)=0,,

o NS X=1{1,12,13,23,123} , I8 4 1 T4 R Wikt 1<12< 123, H 1<13,
I w(X)=u({1,13,23)) =u({1,23}) , ;& u(X)=0,U0, U0,

o W X={1,2,12,13,23,123} 4 T 1<12<123 H 2<23,1<13, A
Mw(X)=u({1,2,13) =u({1,2}) & u(XD=0,U0, .,

o WM X=1{2,12,3,13,23,123} . R4 T 223123, 313, At u(X) =
u({2,12,3}) s Nl F 2<12, FE w(X) =u({2,3}) =0, Ub;.

4.5.3 AMLHEREVES DSm EASMN

MIRAERS Oy 1 3t SR AL Rl 5 TR AL 25 5 TR DSm B A G 5 25 o 7R
M AN BN L7~ ) 5 2538 B9R A DSm BB 75 s FH G I P A TIE S I8 (A €
D®) Z A1 A IR A DSm 414 MU E XA

7’}’L//(®) (A) é@/(A)[ 2 7’)’L1(X1 )mZ(Xz)

X;.X, e
X, NX,)=A
+ > my (XDmy (X))
X).X,ed
[@XPDUuX,N=ATV X UuX,) € D) AN A=1)]
+ >0 m(XDm(X2) ] (4.3)

X;.X, €D
(X, UX,)=A
X\ NX, €9

AP S — DM B FE R mv o (A) - HEET Al DSm R 4 )4
# DSm 45 AN (4. DFRAT, /Y

m.i (e (A) AN 2 7711(X1 )mz(XQ) 4. )

X, X, e
(X;NX)=A
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A DSm 4G MU (4. 3) Hr it 5 — AN FIEQE 7 A 4 %) R X 28 2 19 £ B2
[k i 25 58 A B FEXE R IR b TR DSm 418 HL Hh A 5 =4S F1UE
UnZe e DSm JEIN S TRAE A% 3 AR X 28 SR A 05 BE o Z PR 2 4R I

4.5.4 WTULIEEREVES DSm ASHN
XHFETA A€ DO, i R A1 TR A DSm 2414 B 25 20T LY R AR

mu@) (A o F| > Hm(X)

X)Xy X, €09 1T
<X1nx,m “NXH=A

k
+ E : | |77’l,‘(X{)
X)Xy X, €F i=1
L(M(Xl>U11(X2)U'“Ull(xk>)*AJ\/L(M(Xl)UM(Xo)U Uu(X,,)EQ)/\(AfI/)j

+ 2 Hm (X):| (4.5)

X)Xy X, €00 1T
x, UXZU UX,)=A
X, NX,N=NX, €L

R 23 2R 26— A A0 R S A A B f1 DSm AR 7 (R A 5~ Do) 5
filt b AN 22 DSm 205 B (4. 2) 5 & ANE B IR TS 25 B2 BT m v o
(A), Rp

md (@) (A) o > Hm (X)) (4.6)

Xp Xy XAGDQ i=
(X]ﬂX)ﬂ NX)=

4.5.5 XTES DSmMUNEEER
204 5) A (4. 6) o i Y F 22 2T LS AR
mu@) (A & B[S (A + S, (A) + S, (A)] 4.7
A

SI(A) =mui(@)(A) o >, Hm (X)) (4.8)
X)Xy X, €09 15
X, NX, N-NXH=A

k
S, (A) & E | |7ni(Xi)
X)Xy X, € i=1
[(u(Xl)Uu(XZ)U"'Uu(Xk))*/\]\/:(U(Xl)Ull(XZ)U"'Uu(X,,‘,)GQ/)/\(/\*IZ)]

4.9
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k
Si(A) & > | [mi(XD (4.10)
X)Xy X, €09 i1
(X, UX,U-UX)=A
X, NX,NNX,ed

XA A B S B 3 1 A0 S 2 SRS

o B 12 DSm 4LA N (4. 6) R4 E T A KT DP(AE DO
HEFER S (A =m v @ (A, X8 THA M SIEMZE G, KK
A AT CR A A B DSm AR IR A DSm B8 55 L2 i DSm AL,
TS =}, Hm(F)=0G=1,,k), At ®A)=1 H S,(A)=S,
(A =0VAALZ €D®, T A= ,&(A)=0.,m, (J)=0,

o BB 2RI 4. DAZEIR G DSm A A 1) 58 2RI E B . 1
B, HAE X % i r G [n) 8, X5 2 500 50 @ 4 01 il 545 B X —2
AJEEL) . TR L, 2 — 2 R 5] AR AL B — A4 2 TR A DSm
AL (@) I, W RAFAE—BE T A= L ©(A) =0, % ik B A 18, 1155
S1(A).S, (A)F S, (A R ARLE, Fh &A) =0, AIAR ©CA)
[S1(A)+S, (A)+S, (M) JEFE X THER., X TFasA=4£d,
Bl @A) =1, 3855 S, (A) .S, (A Ss (A) TR AT m ey (A) S
B, ARPEARL LIRS DSm 4l A HLH Uil 46 4 50 19 B s — 58
SRR CRAZE) JIr A o IO, )R 1) i v A £ B T it Bl n - 2R 2% 08
SDHEBO= 10, .0, .0: ) A A 0. N0, = & IR AMIRIRA DSm fh & H
WA T smeuey (00U 02 050 ARG INE] 1m0 ey () H 53X SE 2T 0, N
0, = & 25500, U6, N0 =0,

R 2 AARF I Y 4 45 A E (i Yager 83 Dubois & Prade St J2:
W) S HIXA & — TS AELSR , RO A [ U o 20 58 1 F2E 58 2 9 9F 17 b BEAR
RoHRUE. BE BRI E B DSm ERIIFGR R 2 HfE—se5g 4305 A HAE
P Z AT AN A 1 AR U AR TR iy C o DT, (o) HLAEREZR
O b~ AR, R 1 KRS E XAE A H DSm R RO
m' @y ) =Lm@m, JCo ) SRIG TR A 98 2 R A IR A E A die A 2
Rmlitg) (oo MR =AMERIEBEIAICH ms Co ) R 2ZMHA 11 18 1 A IE
IR 22 A B 25 I IR 1 FRA A AT 7 ) Co ) =[ms@m’/ o 1C+ ) BR)G
A B 2 SRARAFAEIR A B M(@) e R mlide) ().

O MEETERGIABRD m"? Co O RUERMIITR AR RS E IR 1 2 (A Ak,
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B T RS R 58 25 G IR — N AR S R IR LR T A HEPEE 4R
FFHESCHR X Dempster B, HRLX A7 XSG AE HARMEE . E4/H
LM EE R R AT Demspter 2H-G MU TAETE Shafer SRR R SCHL, X w2
Dempster FIUE 5 08 T A0S RN ) — Bl (H2 ot Rl X RS &0
GH LT 1—m (F)) W& 20 LA FE N A2z —. Fedi1%0
iH, Dempster HUNTEMPZEAS S (WA 5 BAGS 12 BoRED AR — 3tk 2
H AR O A — 26 Ty o B SRR A [l X FLSI AR R EAH P & 1

T B B AE R B R B R BT SE A B DSm BB R 9 £ DSm B
WIZEA T A UEHR IR SR JE AR BT A () 58 A O U 5 BE i i 43 L . T ARAR
PR AR A, 1 S SRR A 5 BE STy C o ) s oee s C o ) AL SR G I AL
FUN], i A AR R Y R 58 e 2R T i e B i B h — BB (5 Boe 2 AR
T o GRS LY A B TR AR m Om<<k) M5 2 IR B Bl ik A e i o ]
A BRIATEG RS il B 25 R AR ALY .

AR BB X MEB A AE DST HESE o i — e A% 356 28 20 38 1 (AL Ry
36 T 5 IAHEF ML R AR A 0 T REPED L SEORS B (PR B A b Jor A7
[F) R A ) 2 4 % B 3 — e i3 28 32X (4. 7) ) L I0OBRVE S Dempster 4145
S AR RN FE 4. 5. 10 15 e,

4.5.6 ES DSm MUY IE

T AR T
Simug) (A D) FWISIA) +S,A) +S,A]=1 U 1D
AeD? AeD?

BAGUER D em(A) = 1, HoA B4 (R om (A3 1o 28 8 DSm B 36
. Bk AT R i Q<< SRR m, ) d= | DP | BTG T
EI] mi(De):I:mil s Mo 9°°° 97771'11] 7E_ 21;1,[17”5]' =1 ’ .lH_’nXd‘:J: k>2 /I%%E\%,

1,
my o Myz . My
My Mp2 b Mpy

IR Avs Ay s e Ay SRERIE DO FP SRS (LA R 81 AN EE D S IR A
B9 (D FR B ANMERIR S10So v S WS A, BYBTRE 140 5, (A) =
my s HoP 1<k, AR DSm LS LR L5t 1 BT e B 22 o, my, -
my, BT 2 BT R B AT B — S D03 5 TR AR 1) AN [ 37 v BB A PR A 2 H
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MITCER 1< s e jisd o BXAERIRBGAE DO — A5 IRl o
DRI » A i SO 14 2 A T BT A S e S R A Bl

k d

k
11>m=]]1=1 (4.12)
1 =1

i=1 ;=

A DSm MLMA = F0C, B S .S, 1Sy AR BTRHE M 23 A 73 25 1Y
THERE M gy (L5 BT A 4 3 AR X 25 29 51D A My Cely T A7 A E S B2 R 90 LD
HHE DSm 28454 Cof k=2 17135

Sy St My B9S CRMEATTR AR A 52 4R AR 25 1) AR DSm [ 4525447
A TR AR A S BT A 2 B A e 2 R AT ] 2 o Bl AR X 25 5
{5 BE T A 88 2 BT 1326

o S; Ml DSm FIZEEERY 2 Mgy FRAITCE 1 BT A A BRI B2 XS FIAR
X SRR B BUR AR AE 1o, UL FFRIRME © T,

o Sy Al DSm RZEZ5 K & My FIM gf BIBICR (BDA—FRA TE
TR 89— I AR SR X T My FICER R CRIE T RLAR 5 1Y
B IR A GXIFARTH AR Sy ) [0S, BI 4 o] a3 5 R X 2 46 o 6 1Y)
TR AL B 45 TR A DSm B A RS2k

U BRAE G JEIX = A T A I CRRITUR: 15, 1, =y, SR 20 L LR AE
DSm (2845 %05 24 DSm AN —#f  HER RIS A [F T A A7 72T S) .S, 1S,
TR FE 1O . 12))  BISERGIE] . {45 DSm AL B S8 2 i DSm AL IR
Az ZEE MRS DS AERL A AR 0280 25 B8 1 T A o AR A1 =X (4 7D 1A% i
HAREEE . TR

VAE J C D% myg)(A) =0 (4.13)

— X QT DOFFAETERRIERK 0.0+ 0, A<r<um) P2
ik — e T BEE 0,1 4052+ -+ 0, SEATHYFF R BE SZHE 1 5 HL oo e 47 £ 4
DSm B FAf e it 7 30 Al LU DSm 25250 IR DR AR . T i T A
PURAT AT A5 B8 i B A AR A AT AT AN 5 B o i AR 2 R IE ] A —#E P A
mu(@) (A RBMAET 1, Jf B3z iR AT 20— 8 Oy B RETERE &
R Rt k(s BR . AR = AEUR B B R AR .

o S Ceo ) FUR X AR 2 4 1A 91 A 36— {ELIK ol 753 X0 1 3k 26 57 F) 46 5 ) 52 4

AR A 1Y (R4 22 84 DSm JLAYE SO

o Sy o) FURER R X FIAH X 23 HE 51 FHE

o XFT S Co ) A IR

(1) s 520 M 2 SRS LAY 5 e LS AR 2 e 5 XERL 81, XA — 2k

D —ABNE LIS — DGR AR 2SR E AR AR A
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(2) BRI A2 S 81 (LR RE e T RSS2 St

KR4 DS [§02 25 4 AT AT - 10— AR BUB R iy, sy, -y, + UL RS
B FERIBY AR M of 65— h G R ERDLFBA  R F 2A
S k. BB AR SR 1 15 B SR i 1 S0 36 LA VR B A s
AT

4.5.7 XFES DSm MNEVRIE

TR It 45t DSm 245 KL E’J—/\‘ﬁ%i_ﬁﬁﬁ%‘ ZIEO={01.0,.-,
Ou U8 Prsfe s e s T HA p=min{n. k), (UiFLRAEITREG N4, BT X
%ﬂﬁ'ﬂﬁéﬁﬁ%%A(/ﬁﬁﬁﬂ)ﬁE%Eéjﬂgo DA, 2R M2 i A, B 18—
A D YEEG A IRABNGOXEREE A, BV E R Oy, -y ) 5k BYFE R 0
(0 0« O AAMH—Z, IEHHRC S a2 D° Z )5 A ¥l ia oo 4
J s S D (stepy) o W FHZRSE DSm I, R T D (step) 2 A I FETTHM B3
DP (step) HY r 524, T2

DP(stepy) = D%C(stepr) V {A; A A, A NA )

A :Ail sAig 7'"’Air}§:~l: D® (step;) H. 2<r<p,

IR A DSm KL i T &/ S, F1 Sy Z AL BR T7E D° (step,) Wiy fEJTHb,
AN r NS BIFERAERIIE, T2

DP(stepy) = D%step,) V I, V {A;, VA, V- VA }

= Ai s A s A BT DO (stepy) H 2<r<<p,

XERE AT DO thi i 425 i B e 1 ST A FR Ty i
CGE—) SRGHH R T r— R B GE ), EiFﬁ%FJJﬁETﬁ%AE’J
r— IR R LU T A AR B R =40

4.5.8 ES DSm MNERIBERIFPHINA

AT AR R A DSm 241A-R000 7 5 2k 745 80 R T 15 2 A9 S al
g5, A RAERT-L M. B B A E AKX E . X
ATERIATHE S A B2 SRl A (4 3D T S (A) (S, (A FT S, (A)
Uy AER (4. 8) \F (4. 9 FIZ (4. 10) H7E SO Ay 45 9, HorP e U5 At 5 Euﬁ
Kk =2, BAEEE O=1{01.0.,0, ) RIS B UES I, Horp | AR
Dy Co )Fmy (o ) FNTETF E O,

@ XA A € DPmi (A)=>0 Homy (A)>0 Wyl TR e T — W i BN 4.
@ DP R 2 AR B A R R RO A B HEE L LA 2 F
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Element A of D? my (A) ms (A) mif @ (A)
z 0 0 0
61M62M6s 0 0 0.16
02105 0 0.20 0.19
6116 0.10 0 0.12
0 U62> 03 0 0 0.01
05 0. 30 0.10 0.10
6116 0.10 0. 20 0. 22
0, U6 N0 0 0 0. 05
6:Ubs) N 0 0 0
@GrNe> U@ NoHU@: NG | 0 0 0
01 N062>U0s 0 0 0
0, 0. 20 0. 10 0.03
01 N0 U0 0 0 0
62 Uos 0 0 0
0 0.10 0. 20 0. 08
(02N6) Ub 0 0 0.02
61 Ubs 0.10 0.20 0.02
61 U0 0.10 0 0
6 Uo: Uos 0 0 0

FMA N —F%5H T 78 H i DSm A RIILRE 138 1 DSm 41 & #0003k 75 1 45
5;"'% Tﬁj{sé}%&: THE A3 1 IS M2 TR A DSm 4L A F AL A i
BENRLEE, ZRPIIHE $(A) S, (A (S, (AFI S, (A) BYE AT LAFE Bh 3 246
ﬂbﬁ%ﬁﬁﬂﬁ o HEEFY (A =0 Hf.S, (A) .S, (A FI S, (A PR EA
T BT AR B U T IRHIE.
1. L RA DSm L0 5 — 4B+

XN S 1 IR AT A (RIS A HER AR 00N 0, ﬂﬁs—g)ﬁﬁ

ﬁﬁ%é@ﬁﬁ’n%o %‘%Eﬂlﬂ’ﬁ*ﬁﬂ%ﬁh Tﬁzg%% JHIVAE DP s My @) (A= ¢(A)
[S,(A)+S, (A)+S;(A)]
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Element A of DP BA) S1(A) S (A Ss(A) | mi e (A (00 0 0 0 O]
z 0 0 0 0 0 000 0 01
0:N0: N0s e 0 016 0 0 0 00 0010
0> N6 1 019 o0 0 0.19 000011
0 N0s 1 012 0 0 0.12 000 111
0 U Nos 1 001 0 002 0.03 001000
03 1 010 0 0 0.10 001 001
01N 0 1022 0 0 0.22 001010
0 Ugs) No: 1 0.05 0  0.02 007 |py, — 001011
U0 Moy 1 0 0 0.02 0.02 o0 1 1 11
{iNeH>Usi N6 UG | 1 0o 0 0 0 01 1001
(0. N2> Uos 1 0o 0o o007 0.07 01 1011
0y 1 0.03 0 0 0.03 o1 1111
@ N6:) U0, 1 o 0 o0l 0.01 1o 1010
0: U0 1 0o 0 0 0 101 011
61 1 0.08 0 0 0. 08 Lo 1 1 11
(0:N6:> Ubr 1 002 0 002 0. 04 111011
0 U0s 1 00z 0 0 0.02 111111
6 U6 1 0 0 0 0
0 Uo: Uos 1 0 0 0 0

XA B S5 081 £ S T 1) 22 A 1 R AR BP0 A6 415 5 15 BE Tl i v (@)
(01 N0:N0:)=S,(0, N0 N 0;)=0. 16 W% ik IR T A ZYFOF] Sy (A X B
D 1 (6, U6 NG5 (6 UG NG, (0, Ubs) NG (6 N0 Ubs. (6, N6:) U,
MW NOH UG b, 7T LIARERFA HAG A B Sy (A B a8 A2 F mw (@) (6N
0:M0:)=0. 16 (BIZETF24 4 (A)=0 B} S, CAFAD s XF F $(A)=1.S, (A) 1y F1 %
T (A =0 I Sy CA AT R, A2 000 FITES I AR Z S .4
IR DO WS FANE 18 A i

DS = {0, N 0::60 N 0550 UG N 005560 N 650 UG N bz

@ U Na-{0 N> UGN W U NGO Ui N0
U 52’52 U 53,51,((92 ﬂ 03) U 51,51 U (937(91 U 62961 U <92 U (93}

TEULES 2 %, DY, (A n] LLB AL AERESR D+ w BTERORAAR FI g5,

FE LTEE S Doy X B & wy, BE XV u, =[<1><2><12><3>

@ DW/UID, Foom,ud Viu, Fom, Wi 2 &=,
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<13=><023>1". F b SR w s SERFERR T 1 5 b <1237 1 3 e AR
FIABILIR . — R UL A — D IR A DSm B A iR D M Do
M B R BT RS B e R AR TR A Y SR B e AT R I 22 A% /A il e ) AT 3R A
o TERXMRFIRAIBITrp B IR BIRER A RN TPEARABER Do iR IG—F1k
AF Doy AN Doy HREERAT X 2 P NI 7 B 247/ S il Do
—HATIRB R A PP 4

2. BLFRA DSm AL 5 —AMlF

AL FIE AR A& USRI A B0 D, 10 AT HETRIEZ05R 0. N0, =0 =
0 N0, 110, 2 Bl 45 . 1351,

Element A of D® $(A) S1(A) S;(A) S3(A) | may e (A)
& 0 0 0 0 0
0 N6 N0 25 0 0.16 0 0 0
02105 1 0.19 0 0 0.19
0103 1 0.12 0 0 0.12
G U6:>Nos 1 0.01 0 0.02 0.03
0s 1 0.10 0 0 0.10
0 N2y 0 0.22 0 0.02 0
O U0 N6220, N0s 1 0.0 0 0.02 0. 07
. Uo) No %01 Nos 1 0 0 0.02 0.02
@ N6 U@ NGO U@ N0DZ@ UsNes | L 0 0 0 0
0 N0 Ubs 20, 1 0 0 0.07 0. 07
0s 1 0.03 0 0.05 0.08
01N> Ube 1 0 0 0.01 0.01
0: Ubs 1 0 0 0 0
01 1 0. 08 0 0.04 0.12
(G2N6:) U 1 0.02 0 0.02 0. 04
01 Ubs 1 0.02 0 0.04 0. 06
61 U6 1 0 0.02 0.07 0.09
61U Uos 1 0 0 0 0

M BUE S an B 515, 7T LB B m /(@) (O 6. 0;)=S,(6: 6.
0:)=0.16 LA m.v (@) (6 N6:)=S, (6, 6.) =0. 22 G f& 8 3 (d T M, 192y
FOS; (AKX 81 DO ) —Leim i I, AT LAFE Sy Mk A 2] S, (A) 31 1) i i 2 Fn 46
F 0. 164+0. 22=0. 38 (BIZETF 24 $(A) =0.S, (A EIFD . LL Y $(A) =1 I} S, (A)
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(ORI $(A) =0 BiF S, CAIIFIGXANFIIE 0.02), DO fg—Le i F A, 11y
SR A « R G020 22 T A % O 1 5 O R/ o A 5 ik G o491 (0 D162 U
0,y N0, U0)=(0,U0) N0 . AT LBERMEIRIE 4B, RIS T 45
WUR HORE TS DO, EITEAT 13 AR G BRIZ & 5 B B R 976 F e

HTICAT L DS, A B 4 B 4 B D 0 F B Sy bRy e, = [<1><2>
<3><C13><C23>1", HHI kL XA A BB Ay 55w, s BERER
WMAF<<12>F1<<123>0] L) H LR,

Element A of D9, m.a, e (A) (00 0 0 0
& 0 0 0 0 0 1
0: N0 0.19+40.07=0. 26 00 0 1 0
01N 0s 0.12-+0. 02=0. 14 00 0 11
6 U6 N0 0. 03+0=0. 03 00 1 11
0s 0.1040. 07=0. 17 0 1 0 01
0, 0. 08 D,=]0 1 0 1 1
(0 N0 U0, 0.01 o 1 1 11
0, U, 0 1 0 01 0O
o 0.12 1 0 0 1 1
0.0 Uo: 0. 04 Lo 1 11
01 U0os 0.06 Lo 11
U0, 0. 09 H
61U Uos 0

3. RIFEA DSmHLNEIE ST

T N Ts FHTR A R R IR AR (BPFEEHE R AR (a0 U6 N
0= OO BB 25 T, AR 6 N0 N6=T .0 Ne=F . LK
6, N0=F 55
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