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Definitions _
A fuzzy megsure is defined by @ furiction § = () = (pa} -which assigns 10 each crisp

,slil_."lsr:l-._t,;-l' ¥ g namber inthe umtml.cwai inal,

Axioiis.of fuzzy nieASures:
1 Boundory cnnﬂltmns glE)y=0and gl =1 i :
5, Monotonicity: Forevery AEE (s). if 4 S Fthen &) £ 51B) |
4 epl/tenN of subsels of X, if either

3. Continuity: ‘For every saqueme
(4= gﬂ:m._.(aﬂ)

g Gy B s e L2 2 e thEn M= 3

Diefinition:
A fiizzy 1measure is often defined more -:g,e_na_:gil]:.' a5 @ fonction §°F .-T.M'i,*wﬁem

gspl)isa fanuhr of subsets of X suchithat

.i;: GXEfs .
i, Ifags. o et
wifaegBes, thendlsoal 3% 3

G Ais di':ﬁs'éd‘-ﬁm:fepthe -:-pctatmmaf ‘set uniony’ thar.

Theset g isusually’ callediaBorel fieldiot s Aeld
Note: . | | o -
__,.-_-F—"-..—-

_____,___,___'__,_____5-"—n
e have ‘rr#i.ﬂ‘:-‘ﬂ § {E'ﬂ < g(.-i o E']l due to the requii

ol

g

mﬂnptommty o fhe functiong:
AandAUE S B, we: hswe waslg (), 9(331 = w"ugfn w2}

g oSinee AWBE
o iy e 3 N
o Defimifion: - :
- |-l"- - 2 ' - A
A belief measure: jeafunetion: Bel TPl — inal that satisfies

i Bel(@) = 3.i3!-anﬂ--:3=rl-{:-.'5:-= i - :
ji.  Bor . every "ﬂﬂéﬂﬁﬁ 4iEF(ﬂrf*= & of su‘:jse"aa F XA
J By € iR B g e Ty B = Bl B

il Bel i WA el 4 Y E; Bella) -5 Eei[-'qn i } g

(=1 Bl (A DA Ve o As) .
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Let R- = fu"r ] X d; (:L) gﬁ'] be the a=

X = {.\/\ R«.f(.\) = SUg s

i
i }l

level sets of the solutlon space and

ﬁmctlon . Set decxslon” 1§ then dcﬁn.cd By zﬂig- ' mernbershlp
i) =[S ¢ U ) 5
e o olse '

The fuzzy set “opnmal values of

(,-) ['Szr*‘ e T {*')u“ﬁ*{l) ‘.'_
g - s 'F‘!_

| harEe ;C\)

- SubJecttoconstramt

the: objectlve ﬁ.mctlon” has the memberslnp functlon

sae FCH )] the: set: of optm:lal solutlons foneach ax level set The:

-ﬁlﬂﬁﬁm_nf--



1 F*?'_"‘ =g, we hive

Bl G042 BG4 Bl om Bel Gy 14,

Forn=3; We have

Bel- (A VU ds udy) 2 8el(, - | :

b VAU 2 8l (rﬁgl).+_ae;_(g,) +Bel(3)).0 - et (5, 1 Ay) ~ Bel U4 01 A
..Sciif..-h 04z + Bel (4, nA, .'n "_,").
2 Lc“"caﬂndmc B A ThenAUC=22:d AUC = ©
Now applying:A and C (o note (1) we oblam

Fel (4 ue)= .E.eI(BJ*E Bel(d) '4-"3_'9_1&) = sclt.;-_'; AC)and 40C =0
86l 0= 0. We Bave el (4.0 €) 2 Bell) + Be1(0)

Consequently Bel(8) 2 3ol (A)

3. Lcl Ay =Aand A: = = &, Thcn B AUD 2 B;r(.q) 3aE) - ae!(n nn
i a BeI(.-ﬂ & aeg(;)

Definition: -
A pl]sit__ijifsibiliftf?«'-ni?as.u!@"-isza.-fun.f;ﬁqn-p.! p(x) — (041 that satisfies:

e ol B ....,.‘_—-\

i pH(e). = 0and piC¥) = | | |
K -Eo_r' every sequence ArepDfte N of subsets  of X, if either

A ;g e OF, 4. 24 .'. Do thenumz_u_bﬂ(;\ "F!{“"';_,,-{-" 3N _—

ioa (.-a. Vi U ua,ﬁahta:u) Emui(mm})— e (=105 (4 0 4;U sl A 0T

everyng N andevery: collccnon of subsets ofX
Note: _. a® | |
| ':1"..- “The: relatlon between pl and Bel IS deﬁned by. .,l(,-ﬁ =1- 32 (D forall 2503 63

: .-Bel(.-’i) -1 pE(Ft)

2.0 Leen=24 = yanda, = 4 Thenpia 0.2 ';s'ziz'(:ﬂ +5(D -l U
'Eldpl(xi) 'Dl(:%) 1 -

-'1-_<,p1(:1) p!“) o | | SIS
5 We o . Lnow_ | o m
. __BeI(,%'U41U-1)>BQI(A.) 391(4,) Re!(-i) = 3el (,-Ln-%)—BEE £é=n4.1_ : g

Ty ._Bg! (,1., na-) BG[ (-41 l"\rh ﬂ '1‘)

'a;u'mu'a,i) L pl(&:) 1= pl(-i«]-rl pl(d~ ...—“—:Ji(:nn-n)l

g %;p{lf-';

.:-[1 pi(A.nA,)L-n al(a,n-i,)] [1 uz(a n4,n-l:)1 o




deﬁned A

.- -A baSI ""asswnment 1S szud tobe:s a8

mple suppmrt functlon focused at A of
128 2 8) =0 forall otiets sets B ik U
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Resulty
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#

bW t\\\f\.:linﬁlu sl |
cipn s UNSEAOIMOMY iy an

sl = MRA A
Ml R s,
X -_l-lu}_ SO pradiegy- DY ()
SO N B Oy o1 p
i ._-I;cl'f-ﬁ.1:-§.a\'ul'-'.C';El
lkcounted(tits of Raphiagl s

o abtoly '1’"‘-"-“'"[ iaino.power sel p(el. Men tey it he
o j“ "E bl sslponiont mey cwhich ds defined ng
ook ‘F‘quaa:\ﬂ!'ifﬂ).-}in,(g').ml',',;(o). =,

- Thits. s catled o

fot alli focaliclémenty. 5.of iy aindidl]. foenl clements

__¢lm£¢‘sub:':_'_c;lsf._t‘)'r'é.;n_u:t:;,u_niy'c'rsn'ié,sel-X._-' Tie =sc_'i<-of§.ali';<.pni_'n:_in_"gs.t-tfh@l_-"conl’fﬁ:_i-
phnel; =-:_ll,1,c:3'sc‘t__;.D[;-_ul_lf;p'_;gihfj_hgﬁ%yn:d_'isd.iﬁ_l_ch_ol" ‘Raphacland the set-of
andithigssetio _f:[l!l'!'t':_q\ul_itc_rfc_i'is‘@ 1_-‘.,2R[__1_p_[1n,¢!?fsgp_rii'_nlin_ggj; r_i:,s'_;ic'ct_i.\tfély;

Now zi'l_ia_t-;.t'\_\r;ﬁ_'_:_:c.\;'p‘ur(s__f_,l)'c_}fEgi-_i;ic’_ﬂ};_ca’ré_[‘;'lilj:-.;xnmﬁju_t'i‘on-;o"l';}_i_!_m'z.pr_l',i__t_lt_i'n'g and ﬁ:..S.ll'b.ch.‘_l_‘.j‘-"“u?':

.pr_ovxti_’c;laﬁg-\j\\;:;_'{_hzlj_usictn551g|1'111611(s', iy _:mc_l-;m;e__spr.jgifiﬁc_t_l'%i_';la,'lnia‘l'ca_;;- :
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Soluio:

Werknow that Fa G = Bz GYERIA) & ZiuiasnB)
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2 am-'*
| / - Singeithenormalizationifacter - -

Myt C‘i)

>y o ) (0 £ (R rrz-(CJ-Ln,_(R) me(DU.6) iy (DY - i R v, (D) ;. Ry

f _ ) 4-*::,(.’7) CR SN AT Y (CD m-(:'\’) EpIE CC) m-(D) -—JT::(C) mafﬂ i D)

gy (?UDJ g \C)+n (RUCJ m-(D)‘E-Ln,(DUC) kP (R)

3

A,
il

- = (o, o:,}(o) (o aa) (0. 05) {0205 0:05) = (a)(o ;1;») --(o)(u u:) (o) (02)

m(o 05)(0 133 (o 03), (0) + (0 05) (u 03)+ (ﬂ 1:.) (ofu.-.-)* (n 1)(0) +(0;03) (013)-

Dued 1 _ o
¢ -m-(R)\ {U 9“—1_-7-;::&?--‘

.....

B Bel(_._ b c}) ={

ABelllebd) s

Lt

behef | THedsure
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| Bet .
e O R T
[er= s for |

=g |

§-Dels
g Eﬂ-:-ﬂa_tﬂc.-d]]

'I:'..I:-'IF"I

I‘ ﬂ -:{lz_q.z-a?égtil;;-i-;_d})' ':_.- i

R e L e e T U

% =Bl sa) o

o Ealaeean 103 |
A EE F! |

mr;[n.h]lza::{[a.m Belllu))— am{n}
=020 =01

#illa; €)= Batllasc)} = pet((a))="Bel ({3)) = g/andisoron, "L
i b)) = B (s byl = Bat(la T~ BalClael) = Balllbie) Y BalCla)d+3 CiED -elfs'a Il
=02 =02 030001 00

e mdy =Bl lLdJ] = ot (fa. )Y~ Bet(ls, 40 —gel((b: ) Batllel) & gal((b)) Balllel)

. S N IR N ey
mffﬂfm n’]] =Bﬁ([& 2 ;E]} qul:[h -:Da- 5,,([1,}1]_&1[[:, 1) "%'I'..’}‘ME"+'E“‘EE"H +Re
w06 = P Qri_eu.d-ﬂ.l‘-ﬁ-[-ﬂ::u-ﬂ _ A
(e, ) =Bl Qs = Bl (el el = B+ 2D RERD RN |
: :
= = == 'J'r'“'r'ﬂ""u"_“ﬂ _ o
wills, e el =Ba(la b))y = Ballaob e} Hal {m zmﬂ = Batlacod)= 39“_‘.!'--'-‘:*"1" :

* yialtes e Bl + Beilles Y+ Sl Ass;ma a

' :semi.- Ay = Faillah)= awi{m am{c}]r—mt{d})

— 1 i:ﬂ.-_ﬁ'-'. nfﬂ’“ﬂ'ﬂ"'ﬂtﬂ-l{"ﬂﬁe ﬂ.,z .g_.




o T

e

L [

F—
e
= Fo Bt
.

Delindiiom
1o Cardesing prodoet d o= Vsl Ihﬁbﬂamngsmlmmnl funetbon m j-delined pa '

w1 FOY kYT = [0,1) coeh foealelement ul“m isim iz ease o binafy rélotion [Lon Xzl

Drefinition::
Iva crisgy seb the relition: [t is osubsetof X =¥, Then Re isa projection of TLon X8

ol A

delinci-as
B =lee X005 6 B forsomoy e ¥l and: By = (e ¥/Ong) € B for some xe 4 defines  the
projection:of R on Y.,
Dicfinition: |
¥ by ihe  formuls

We  define  ihe projeciion m. of m .on

wmu{dls E‘F\#h:u(ﬂ} ifor all 4| F(,

Nate:
Tocaloulnte nz4) ncmrdmg to:this formula, we add the values:of ¢k} forall focal
elements |t
‘Definition; ; _ :
T | ¥ by he formula

We .define the projection my  of @ on

iy () & Egz, PICRD for Al B € H(E),

Result:
Fiet i andh ing bercalled dsgindlsbusic assigimentsiandlet- Gome) - and U imy bbe s

associated marginalbodiesiofevidence

Deéfinition: Y
Two marginal Bndlcs.afev:dmm itz am:i [ﬁ- miy-}are said i6 be-noniteractive iff for
-ﬂ]].sfw; JFeand 35* €f M (R 8) Zegld) f:r,-i;-'-";l -and MR = D,féral[ RmAw3,

Prnl:r[em i ; _
Congider the: Sody: of evidencs given i 1&1: tibile; Foical eléments are sibsets of the-

Cartesian product ¥ &F, Where U= = (1,2.3) andy =1{e. 6], They are defined inthe table by their
-chiaracteristic functions. To-emphiasize'that éach:focal element iis; infact-abinary relation ¥ q:'.‘

Ihl:fare Jabeled Ay o e Ry




B R g ek e S G

B i Sl L o o o e

R: 0 __-_T..T_“_- 0 “_";“T_j;‘“““]l"q, i \\ R Y | (VG
H‘L 0 Q ¥ .1“'“_‘“;57;. T IL i &n \mlu'ﬂj

S a 0 1 }s B ] .]Il Ill 1'.}-.135-\
Ry o 1 1 l 0 0 ¥ 0 \ [ \l-l. ‘l 00373
Ry D 1 1 ) 1 1 0 H-:r_ P 0073
Ry 0 1 1 ) [ 1 i) \ i 1! \UMS ;
_'.-17_ 1 o 0 0. 0 a 1 \1.] \T:I llﬂ.ﬂ'!u'rﬁ
i 1 5 {., ] 5 q 0 .\ﬁ 1‘1:- “ 0073
T B ] R 7 T \ﬁ rﬂ

B T ] 0 (o |¢ X \‘- \1

R |1 1 i ] ] i 0 lh ‘ﬂ \“-‘15'
R 3 : 3 ) i ] l \1 \u.ls

f. " Show that thie msrginal Bodics of eviderice,
i The marginal bodies of evidenee are nop-interavtive

Solution:

(i)  Consider,

(1) (P B 2530 F 0 Since
ri 000.3)) = mlRe D+ mlRp) + mlRy. )
= 0075 + 0.075 + 0,15 =0.3
({130 = m(R,) + miR,) 3 m(R,,)
= 0.0375 + 0.0373 + 0,073 =015
(2,30 = m(Ry) + mR:) + mlR;)
= 0,0625 + 0,0625 + 0,123 =0.23
(01,230 = 0.3
niyi{e}) = 0,25
my{{(5)) =0

my((e}) =0 ﬂE'-
mylla )=
mllb.c)) = 0,25




fﬁ 5 'm.-nrgi;“.“l’ bodies ‘i’.f'. ey i!_cn’(:_c__ |

@ Consider,
u 1"(?e)=m02231‘t{hd)
. .'-\;j-_'_'r':_':;,(j{:é.é})_::.{_mr_(_{f;i DB

- Definitions .

© Thep
. conditions: -

717;-'({955}) _ £

W) E0057s CEERY O

. mEdE0nTs

. CEE Vi _'

_- Themaramalbodlesareofewdencearenon

sxobability rssures . & function Yer+Fry

iitteractive, -

= o) hichvsatisfies he ollowing




e i A % R
L Stquence 4 o OV,

: .'.IIL hl‘ﬂ: b I.:' h"‘ul-':'-‘l u d: n bei kg, “u:“:“l'ﬂ . h ﬂr

o BeGiug) o Bel() 4 5qga, b Bt

e, Hoh TG

Theorem:

Abelief measure g, T
B i ' P SRk R £ 1L [ pﬂ".u'qrmfm i3 6h hﬂbri : o gy Fre
3. H1C T-E_Slgm“eﬂl 115 E]w:nb:}r m‘:[-ﬂ]?— .Eﬂf‘{;h-.und “-:mpm |I ty 'I'I'I':ﬂﬂl;l.!l:_ lrﬂn{_ lﬂl’lljl' il (113
ingletons, Hd

= Torall subses O thit ore noi

subsels  of % gp elther
L) = _thl‘.llnu.,._.l'..di}l

B Qi nlso called Boyesiun balier

Proof:

N, 3460 = gy .5 L CT R,

by définition D DD 3 e,
2Bl Qe e Bellesd) e, Rl

=D ) i

e =Zﬂ=m |

1
1

Hem?%}m'd‘éﬁneifmtemrsn‘fwbaamnsmgmnmtﬂmwﬁsesuwmsmglemns T

-Qﬁh\fﬁfﬂﬁ";s'ﬂ."i-'ilﬂ.rﬁlﬁii_fiﬁt:-'E.-'hﬂﬁﬁ-ﬁﬁ'ﬂigr_iﬁléﬂtﬁi- I8 givensuchibal ¥y i) =4
’*ﬁﬁﬁi‘zfﬂt';f._n_i:_t;g-'-.«sfét_"s=-:i-.E"-.E.sﬁ&r;ﬂ.-sch'l_';'ii_jgﬁ_&fhfa’iiﬁ,-
Wehave., '.ﬁ‘ff.ﬁ?;l'ﬁFEiI'ﬁ-ﬁ'if = Bz TExsa-‘mﬂ[ﬂ]
' ijﬁ;ﬁu;}ﬂh-'iii% Baly &)
s&;lﬁa.-ﬁ:_&;.g et (4) +52l(3)

« Bel is a probabilily:measre,

B .




dkt e

- Py the formulas;

5 ity b s EN L P G

Definithont fully cepresciicd by u function

thus.
abliiy wigasires U1 finile sels e =
-Plxu.il;hlﬁp;ﬂmh ot #O) = miflv]). Tids' [mu:llmususunﬂfcﬂ fled 0:pt

finetion.

Risult: b
L LeP=Plixe x) b refered: 10080 pmhnhlmy di_r,mhuu:muﬂi
LA Here Betlad = plla) = En gl vae plY)

B zol() = pia) = Een P

4 Letusdepote probability mezst

Vefinition:

Wheiao: [.II"Elhnhlhl}' distribution P 15 dci‘ n
joint probobility distribution projections: & B and B
ninrginal probabifity: distribulions, they are defined- 1:-}* the formules

wedion the-cartesion. ptm:'lur.*-'. =¥, lns called 2
of Pron Xoand Y respectively are called

& = Epue Pl ) cf or cock x € X ond

By = Eoux P05 ) for snchy 51

Definition:

Setss N mnd Y oge mlle:ri rion-fferactive, With  respect to. B Af
Pl }':'FE..&.'I .F'i-f}:l'.'e'ri{h;; &Y
) .De:ﬁnitmn* g W i S gy T TR Voeam TR BT
CTwo mndMnmmebnhllLt:.“dﬁththm By, andit sre asfineiip terms:ofajointdiswibution. .

g . ?{x 33
'F?‘-:’ {: .I'rf} = Pi"(r:'

F-i'&{"" g =~—,~.wax i
Definition: 4
so s callediindependentiof Y 1£Rx;, ()= Ry ey
Sel Y':isEﬂl&ﬁ‘:i{!ﬂﬁﬂﬁﬁﬂ?ﬁtﬁf;{ﬂ if gy }E{P Jy= RN e hip ey 7

Note: !

sility distribution ", _.

el

-

LT



.ri1e‘rj.éiit,‘;.i?';rfabtﬁii'li_ix%d'!'%‘?‘i‘éliiid.r’.l,-?is-'_isifc”ﬁneﬂﬁ.ﬁs:f’?#;’_(*ﬁa )= P ) R

;chll“' " w ' o ;
: AVhen: 11 is rcqumd hat the focalrelcmcms ofi: bo&y'évi,dﬁ.‘-.!l?f—f-i('f;mj--"w. nested, the-

.‘ngsacmted ibelief nnd plnumblhly mensums are callcd con_c.onam

'Tlicorcm'

Gwenl a consonam bouy of ; "‘3&3{1&:3 (f.m). 1113 assocmled consonantebahcf zmd

I;plausxblhty IMeAsures: are‘possess the i‘ollowmgxpmpemcs,

: 1 Bi.‘l‘.-i na) mm[ai‘lfﬂ) Bi'l(B)}
it Al u;a) lrfn[pI () .,I(Em,v.a BE =’(z)

preofs | | |
ny;ibe_elm.e;dﬂy;:_o‘.rﬂé:re@ii-b?‘-i?ﬁs?ﬁ-'s"i"s“;‘%. *

i Smce thetfocahelements inifidre: nested; they ‘i
relatmns‘mp ' 3

o ..,é., nnd assumr:Jthat -1; c a,.wh.mn-r H.J

it be hit: 1arﬂest mteger

Bs-i(.-:!n’B) —*E"‘““”‘-’n f.—i I)

Bs!(A na)E n.m{BeI (A),BEI(B))

G

Defimtmn. o

,1 suah thal ‘h c 3




Cunmnnm lu,lu.l und ptnuaibllity mt.ustlu.u Ure. usunlly rcfcrn.d lo us- necessity: ‘Meansures
- mwblltly munsmm u.\pcuiw.iy. Let- ) und " dLllolc m ncccqt“[y mensure and'g, pOSSIblhly

Rt L Sk T ok ol

'_'-L:—..q;(pt"’.himw_.-..hu—.-—:— - '___'_

mm\\m\: o2\, relpuctivoly, 'I en _
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 AINTYBASED INFORMATION
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