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(U i) ylzxie Jlaind Ll saal g t i+ f >1 calS 1A (3

o Auailiie osbea Ul Juats 3y sl (585 Cllaslaal) sibias Y s 355

U Jleialy Gaaall g dy Jlia) clua (e aals Juas ge JEal i
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Lain eddgan s Jladal Glua e jld e L (Gaadl e 3 el Cila glall
S Adlide clalee Jleainly Goaall ¢ g ade dam i sy B e A1 s

Gaalle fyclua o 28 e
Al Haae daul g Adabaill Aleall Zalad) da B Cls Als 8 ¢ Aglia 5 ) goaay

g o e Jsand) (S 13ga g A sleall

t+i+f #1. (41).

éaad juall s 20.3
Sile gana (e Alile e 3o s ¢ Gl Aok B X ) - e o) WS s
¢ X dc sanal 4 3a
O s
«deX (1
«XeX (2
C(A)ex ¢ AJAsSal de sandll (8 Acy il 13 (3
AUAULUA e asaadl daiy) (6 A A LA es <l 13 (4

(SIS Jlaial) iy 23 21.3

adla s éﬂujﬁ\ Jlaiay) ulid
P:X —>[01] (42)

Odiaall Jlaal
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P(AUB)=P(A)+P(B) for ANB=¢, (43)

DAagiie e Eilaal alad) Jlaiald

?(UA]-Z7(a) (44)

n>0 n>0

DX AT haad ) L et Aladie ()55 A (e ) US O

Slaadl 8 g g Ail) jaall LS 22.3

@iniX Ol ad me VE Sl eld gy il LS s elgusdt 48 Hlally Cayaias

Sina e da el X 8 ey gl mns 33 AL, Lo e e
(S8 g gl Jlatia¥) uld 23.3
EUNPNT PR B A RN

NP :X —[01] (45)

(ol e s iai X ol gl) Ay i die sliad a0 X 1D

NP(A)=(ch(A),ch(indeterm, ) ch (A)), (46)
DAL JSE L e
NP(A)=(ch(A),ch(neutA),ch(antiA)) (47)

¢ Adaall & @ Al glase die Gaay Lo Al Aaball Sy indetermpy Suss
PAEY) dpalal) elliay X Aall oliad JSU S g g il Jlaia¥) f 3
NP(X)=(a.B.7),

0<a B y<I’
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0<a+pB+y=<3". (48)

058 Y elizadll JSV 8 gu g yiail) Jlaia¥) 3 BB LS jall ¢ sana o Sl
O JB) Jasally 55 Vs aa g5 Y ¢ SandIS) JlaiaY) 8 LS aal gl IV gl
by e S sl

NP(AU B):(ch(A)+ch(B),ch(indetermAuB),ch(m»(w)

gl pe QY ANB=¢g JN

n>0 n=0

J\/’P(U AJ = (Z ch(A,).ch (indetermngo% ) .ch (_U—_ __A_:j] (50)

Calan DU el g g il |yl LS ) i e e aliadie A K

5 sy CDEN LS yall & sama (558 VA (e 3K 4l (e a2 ) e 1AdBad
¢ (Rampadall AdlaiaY) 8 )aal
ch(A) + ch(neutA) + ch(antiA) = 1 (51)
aliall jae il Jeatios
ch(A) + ch(indeterma) + ch(A)=1, (52)
OsS Vs el ) el e Y e LS el S Gl a5 W3l
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4S8 gau g il Agllaia) ALisl) A 24,3

A & (npmf)) b ga g i) Jlaial) ALt 4)a

F:vQ — [0,1]3

f(x) € [0,1]3 forall x € vQ,

f(x) = (ch(x),ch(indeterm,),ch(x)) ). (53)

VO s i A oLl (e F A3 3a A sana sl g (A gy i) Guaal)

VS G a6V s il Jlaiay)
NP(E) = (Zxer ch(x), ch(indetermg), Y ez ch(¥)). (54)

b g g _idl) Jladial) clalewa 25.3
eSSl Jlaia¥) (e g S sal 58 Cllygaad Clags 58 2ll 1 (8 J s

e elamd g ay() domy Sy wg yin Maial slad 58 (v, NF,NP)
JLia¥l Gl 5 a NP 5, by i) allolzmi pa NF,ebi s i
2L g 5yl
oY) Aadna)

NP(A) = (ch(A), ch(indeterm,),ch(A)), (55)
oAl
ch(4) = 0,

ch(indetermy) = 0
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ch(d) =0 ,A € NF

A Sl s o 4 5 A Sl Gl Y iy "indetermy" xed)
(antiA)

. AUl dalecall
3" 5 0 o sl Al eladl el gu il JaiaY)

NP(vQ) = QXyevqch(x), ch(indeterm,q),ch(antivQ)), (56)

—0 < Y, evo ch(x) + ch(indeterm,q) + ch(anti vQ) < 3%,
(57)

Aall cliad 8 Caday Loy (g2 JSH dAdball g indeterm,q <0
. 2l g g yinil)

Lexie (1 ch(anti v2)= 0 0sSy ,(rhll) Jolsll (SpudiSl) 4ol oliad 4
088 JAS e Al cliad 55

ch(antiv2)> 0. (58)

« AN dalecal)
(CILPWPI LY DEN, SRR PN NN XY Y Pk

NP(Al UAZ U ...) =

(Z;‘;l ch(4;), ch(indetermAluAZU"_), ch(A; U A, U ...)), (59)
Calaal 5f) dliadio 448 gu g i DlaaY 2L A Aaliie A Ay, Ay, .. O S
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shsms i il dad w355 e Janinn s JB1 2 Aalisall Canaial 13)

Gl g g il Jlaiay) clalwal cilagliia 26.3

Adll dpalal) ]

AC B Cusy Lisusjisilion B s A Ge S S 1
NP(A) = (ch(A), ch(indeterm,), ch(A))

NP(B) = (ch(B), ch(indetermg), ch(B)),

ch(A) < ch(B), (60)
ch(indetermy) < ch(indetermg), (61)
ch(A) = ch(B). (62)

el de ganall (S gy il Jaial 2

NP(®) = (0,0,0). (63)

NP(A) = (ch(A), ch(indeterm,), ch(A)) 0 < ch(4) <1,
(64)

0 < ch(indeterm,) < 1, (65)

0 <ch(4d) <1. (66)

(o g 5 yiill manl) Bac(8) clid g g yiul) ALY (I8 4
FOSS B 5 A G g s i Gfias (Y
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NP(AUB) =
(ch(A) + ch(B) — ch(A N B), ch(indetermy, ), ch(A U B)).
(67)
Jb ANB =@, sl
NP(A U B) = (ch(A) + ch(B), ch(indetermy,g), ch(A U B)).
(68)

el gus 5 il Jalll Slagin¥) lase 5

NP(vQ\ A) = (ch(vQ) — ch(4), ch(indeterm, g, ), ch(A)).

(69)
& cAC B JSI Lal
NP(B\ A) = (ch(B) —ch(4), Ch(indeterm.B\A ), ch(B\ A)). (70)

L a9 !l Jlada¥) & jpuds 27.3

A8 s yiail) Al (5 Sy ) S ¢ A WO A LAY oSS
1)

¢ 5y ySiall A gus g 53 gl Adlaia) & Lo sul YY) A

e g eV da ) ol (o sasall e JN) S JSa 2
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A gua g fl) 590 28.3
CBadaa pie 0 SE Al sda lic alall Ay jadll chail 1

Al (A sm sl JaiaY) sbiadll gl) 8 gas g s

S B3 8 g g il A igal) laadl A3 g an g il (g 98l Ao gana LA S
Ao 5l Ala e (5 S5 a8 i ) A iliaal el sall JS Abl sy

A g gy pill 1YL aalaall iy exi ASaall gl (Agaball

8 Siall 43 guu g iil) Allaial) o JUa 29.3
DSl 8 5 g yinil) JLaia VW1 Jleatial A e 3l 5 531 YU 2800
Lol adall e o i) jaa 038 Jlaial (o fll 4a (o) 2aad e (S
A e

B Slae Jloni ol Lwi€ay A WISH A JLia¥) 8 L oS Al Gas 5 am

ZIaill ) g g il a5l 3 gl T g5 W ) 1Ll ¢ i g oS
A ) Wil g (A2l e g phati A

a8 Jaia) oy il el Slaadl Jlanid e (b s s il il s oy Sy
Cphie e (pre mh o S5l ye 2 i) e

owad Gy &Y glaall (e S dae Sl (S clualall Jlexiad
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3l Jas ol e ch(indeterm) =010 Anball e Jseasll dia 3 O (il
. plilie gt o (Sle platid]
D gl Aall oLl () S
vQ=1{1,2,3.4,56, indeterm). (71)
A A aall g sl Jlaiay) 1
NT(A):(ch(A),ch(indetermA),ch(ﬂ)) (72)

(@antiA Gaall g 5 dua i) A dus am ey A 5 cChance i ch(s) Cus

NP (1) = (ch ({13).ch(indeterm,,, ) ,ch ({_1}))

_ (1—0.10 1-0.10 (73)

,0.10,5-

j=(0.15,0.1o,o.75)

=NP(2)=..=NP(6).
ale B ) s

NP(A)= (ch(z\) ,ch(indeterm(A)),ch(A))- (74)

NT(i) = (ch (i) .ch (indeterm(l)) .ch (1))

= (ch ({2,3,4,5,6}) .ch (indeterm({2]3’45,6})) .ch (1))

=(5(0.15),0.10,0.15) =0.75,0.10,0.15. (75)

EIRN
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e e o, 7

—[ch (1)+ch(2),ch£indeterm(l ) 2]},Ch[l and ZJ]

=(01.5+0.15,0.10,ch({3,4,5,6})) =(0.30,0.10,4-(0.15))
=(0.30,0.10,0.60).

(76)

63.&\1.“—0‘)).;4.1

NT(A or Bj:[ch(A)+ch(B),ch(indeterm(Aor B)),ch[A or BD(??)

ANB=¢.

e saaly ellions A su yill dLlall e laadU Al ¢ le (S

NT(A or Bj:[ch(A or B),ch[indeterm j,ch[A or B]]
Aor B

= (ch(A) +ch(B)—ch(ANB),ch(indeterm),ch (zandg))-
(78)

JécA={123},B={2345 <l

NP({1,2,3}or{2,3,45})=
=(3(0.15)+4(0.15)-2(0.15)0.10,ch({4 5,6} and {16} )

=(0.75,0.10,ch ({6})) = (0.75,0.10,0.15).
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Aliaal) Glaal) Alla 6 ¢ ple Sy

N?(A and Bj:[ch(A and B),ch(indeterm ),ch(A and Bj]
A and B

[ch(A)-ch(B),ch(indetermA N B),ch[A and BB

ipa slad o 3 Siall 4 gu g il Adlaia¥) Jsa JUa 3, 30.
(B g g i
&8s AnLull ) LS alatie g mhan o (0 e plaiie 3 paa Liey (e

Juaia¥) ga Lat Y Jlgal) Uia jla 13l va cpfia s Laad 0K A 0lad) o2 s

¢ 3l Gaa )l LA} An s V) A U 8 (31 an sl e J peanll ol g g 5l
P ALEA) ) sedall s ae JsY1 @l g s yinill olizadl) Jalis

v ={1 2 3 4 5 6 indeterm}
| |

| |
0.150.150.150.150.150.15 Ol.lO

rad Aaall ) sedall (a b e (G L a5 yinil) eliadll

(80)

vQ,={1, 2, 3 4 5 6, indeterm}
2 I | | |

(81)
0.150.150.150.150.150.15 0.10

ped il g 5 i (0 pua eliad i B g
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I= indeterminacy

YIS e AL il e

0.0225,0.0225, ...,0.0225 0.0150, 0.0150,...,0.0150
| e (83)
0.0225,0.0225, ...,0.0225

{0.0225, 0.0225,...,0.0225 0.0150, 0.0150,...,0.0150 0.0100}

REIN
ch({3}and {4}) =0.15(0.15) = 0.00225;

ch(indeterm j = 12(0.0150) +0.0100 =0.1800+0.0100
{3} or {4}

=0.1900;

ch({3}and {4}) =

= (cn(f8} ave,).ve Afa). (3} A (L2356}, {1.2.4.5.6) n {4}
=35(0.0225) = 0.7875.
NP ({3}and {4}) = (0.0225,0.1900,0.7875) . (84)
sl Ga (1)) Laiw, Sassa g2 (L1),.,(6,1),(11),..,(16), O Jkiel e

Aaa pezm)
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Zo5all Latal) e Jla 313

Lf\ c&_i_.)ud)_a)aahb J)J\Psajwymcaé#\ cdﬂ\dﬁ\a‘)n_):uuu

4505 (B} x5l (o As suaddl g sll S cAn s g (e (il e rase 23 g ina

DAY gyl JLda ) elizad o San 13 {6}

v€2 ={1,2,3,4,indeterm, ,indeterm_ } (85)

cLgd S gl 2l s s aalgdabal) e e 55 e 550y
.indeterm, (satall eladll sy SU 5 indeterm,

a5 Lin SVARLL ABVL Leudi ) Sl Am & indeterm, daa i aa

L0 smaa Olea g

ch(indeterm,)=0.10, ch(1)=..=ch(4)=0.15
o dranin Giida gl O 2y
ch(indeterm, ) =2(0.15)=0.30

RN

ch (total indetermj = ch(indeterm, )+ ch(indeterm, )
=0.10+0.30=0.40,
O Sua

NP(1)=..= NP(4)=(0.15,0.40,0.45). (86)

Al mea il jaaled Al A il A 8IS A8 5 g sl A il oda
da b o)) G aliiie je mhos o el gl ¢ (e sl 2 l)) Al dny )
.0.40 & (A=Y

62



EIRY

v2 ={1,2,3,4,indeterm} . (87).

Gl ya Bas 3 gail) daddd e d (A g i JUa 32,3

b e s (ALUST 3 ma Hi:omens Led ) dadaiia o dadad ) (a8
3l dadad () 5S5 O dua b (a5 Sl (8 g s il JaiaD ad g | skt e
(ot (1233 Y e Jgean ) mandl o L 38 3 ddlle

ch (indeterm) = 0.02 (88)

A sluia 3y suall o LUSN ) sela a8 ()5S ) g 2 gail) drdad ()5S Ladie (8]

1-0.02

ch (H) = ch(T) = ——=0.49. (89)
¢ o (S8 g il Jlaia) oliad
WQ={H,T,I1}, (90)
CAalall st " o) Gas
IR
NP(H) = NP(T) = (0.49,0.02,0.49). (91)

¢

OS5 g 5 il o jucal) liad ()

{0.119 0.29 o.f)z}x
{0Z9 0.29 o.f)z}x
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{OI;]l-9 029 062}
={HHH,HHT,HTH,HTT,THH, THT,TTH,TTT;
:JsY il 8 dpabal)
IHH,IHT,ITH,ITT; HIH,HIT,TIH,TIT; HHI,HTI,THI, TTI,
() a8 dgalald)
IIH,IIT; IHI,ITI; HII, TII;
plal) a3 8 Agalad)
1}, (92)

33 = paic 27 Ll

27 .

(IS padll o Gl 58y &3 (e

ch(HHH) = ch(HHT) = -+ = ch(TTT) = (0.49)3 = 0.117649;
ch(IHH) = ch(IHT) = --- = ch(TTI) = (0.49)%(0.02)
= 0.004802,

1S AV A e a8
ch(IIH) = ch(IIT) = -+ = ch(TII) = 0.49(0.02)? = 0.000196,
2 Oy Al Al (e s Y S
ch(111) = (0.02)3 = 0.000008.
Bab 0 dpabaall e 135

e peanl) G il S g sanall Y
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ch(total indeterm) = 12(0.004802) + 6(0.000196) +
1(0.000008) = 0.058808.

HTT ol g 585 dn i
ch(HTT) = (0.49)3 = 0.117649,
HTT Casll g 85 a0 da 58 Laiy
ch(grT) = 7(0.117649) = 0.823543.
e dand | il

NP(HTT) = (0.117649,0.058808,0.823543).

ch(indeterm) = 0, 055, 48 Allaiay)

P(HTT) = 0.5% = 0.125 e Joasi Cogu

ol LS 88 gan g i guill Aapuall 6 5 gt L ale ) ¢Sy

NP(HTT) = (0.53,0,7(0.5)3) = (0.125,0,0.875). (93)

alia HTT (o Jsandly @l jo SO0 Chia (8 0 581) Aokl () dum 8 (81000
oap Y SN Jlaia¥) slimd e ST S gus sl Jlaia¥) slad )
4 ge apally () 4S5 Al

0.117649 < 0.125000. (94)

Gaall (a8 £ sana Jsa Jhe 333

JS OYWia) ¢ sena Jias P(A) 0B e a4 G813 1 A0Sl Allaia) b
A S Sl gl

uLS\J) 4_1\..\:&0‘)}54” c%ﬁy})@\@w}y‘&

A={ay,a,,..,a,} (95)
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NP(A) = (A b iSaal il 8 c¥Wis) ¢ sana, ch(indetermy), ch(A)
)

=(Z}1=1 ch(a;), ch(indeterm,), ch(A)).
(96)

alitia e mha e aliiall il as e b ASLL el (gan) Lias il SUied
.0.10 o sl da i () i

NP({1,2,3}) = (ch{1, 2,3}, ch(indetermg, 5 31),ch({1,2,3}))

= (ch(l) + ch(2) + ch(3), ch(indeterm{llzlg}), ch({4,5, 6}))

= (0.15 + 0.15 + 0.15,0.10, ch(4) + ch(5) + ch(6)
= (0.45,0.10,0.45), (97)
oY

NP(1) = NP(2) = NP(3) = (0.15,0.10, 0.75).

e dpd L gua g il JLaiaY) 34.3

5553 O S 5l £ gana () (o Apald A1 Gusiall D ol gy sl JLain )
1 e ST Lauall

t+i+f e@3', (98)
Aailite Adlaaly) (a8l o Wde

& ) Adlide a i o Jganll Lo gy 10 5 ddlide julea (e il Canally 5ail
aaal)

A g gl (S agi e ol lade H 5 Gl 581 (0 58 LdAT 13 liad
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- 60% Ay 58l Al A1 G a8 ¢ 8 C 3l bad) g ) G
s AV 2l B8 dilae Bal) augall 33 Y agtl e ) a8 @
H 5t dam 8 O Jlanall 13gd 5 Sl ity G e dil H ool of (i

70%
Jumdl J5 Cuad s gall 138 (A H S (H (e didl Wil G O i) Siny -
2010 Ay Jalaill l agaal 4 8 ) 35 Jainall (e G 00

NP(G wins over H) = (0.6, 0.1, ARERERY
0.7),
06 +01+0.7 >1. (99)

all) s el g g 2dl) Juaiad¥) 35.3
OsS5 Gl LS jall ¢ gane O 1A Al e A8 pu s i) AlaiaY) duals
01 O J8 sl
t+i+f e 01, (100)
A el (Aa san) Letla slae (5SS el (gaa) o)) ¢ ina

B 3e Opasian GG s H ¢ 2l 58S (808 Jsa Gl JUall Liaa jiull))

Al g gaY)

CilS 5 addll (31 )hall) awsall (8 Lz lolal (o sSliay oy Hall NS S 1Y)
- %20 b5 55l Alim dua 4l (558 JS Ol 4y gl pelalii e ]
(Jalail) a Al cuilS s A8l agiljlie (e 220 e Al Llee ) Wl -
Jlaia¥) ) sSs 325 %30 A (& aglalad da 8 () daalll alSa iy
(s il
NP(G wins over H) = (0.2, 0.3, 0.2),

02+03+02<1. (101).
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4 g g i) (Banginall) ABLA) EiaaY) 36,3
Y ¢ (i) (plite fisa By AN ¢ A0S Adlaiay) A
P(Aor B) = P(A) + P(B). (102)
AUl Cilas U Al 4gliie dpaldl) () S5 dd gu g yinll AllaiaY) b
NP(Aor B) =

(ch(A) + ch(B), ch(indeterm, ,, 5),ch (A or B)).
(103)

O (SedISI JiaY) ) udliia e B 5 A oliasll GSI)
P(AorB) = P(A) + P(B) — P(A and B). (104)
VS ¢ (s s il Jlaia¥1) ¢ sSan ¢ Guiliia e liaall K13 Ll
NP(AorB) = (ch(A) + ch(B)
— ch(A and B), ch(indetermy ., 5), ch(A or B)).

(105)
sl (e il Lgid Ad s 52 laaace gaalll 5l ol de saaalinl K314
§(B Caas) il

Y 31l A sl 31 e A a3 Y e o alasY

Gl agia Baa) 5 IS 5 aaalae aa )l (e lli ) A g (3150 43a 12 20 55 G
Ll g an 5 LaadIS (516 Dl a8 (31551 Leia 135 (J,Q,K (e

NP(A or B) = (ch(A or B),ch(indetermy ,, 5),ch(A or B)) =
(ch(A) + ch(B) —
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ch (A and B), ch(indeterm, ,, 5),ch (A and B)) = (g + g —

i i 52—12—13+3—2) — (2 i @) (106)

52”52’ 52 52”52”52
-k
12 2 38
NP(A) = (2.2,2),
NP(B)—<13 2 37)
~\52’52’52)

2 47

NP(A and B) = (5 =, 52) (107)

LS 53130 Judadl () 585 A gun g yial) W Laia W) 45 jlaa (Y ¢ gl JassV Al 020 b

PRI P
3ol o o) sl sl e b timan 05 ) gl GaoalY Ll Al b (]
\..'u"ﬂ Q)S;u calall
10 121 2 [38 40
NP = (|53 5 5[5 53)) (108)
11 13] 2 [37 39
NP(B) = ( 52 52] ’52” [52 52 ) (109)
1 371 2 [47 49
NP(AandB)=(5—2,5—2],5—2,[5—2,5—2), (110)
18 24] 2 [26 32
NP(AorB) = ( 52’ 52] ’52” [52 52 ) (111)
cu‘}(
ch(AorB) =
[10 12] 11 13] [ ] [21 25]
52’52 52’52 52’52 52’52 52’52
_[21—3 25—1]_ 18 24]
| 52 " 52 ] [52'52[)
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ch(AorB) =
Ch(g;iwjﬁﬁﬂ‘ sy eladl) J< ) — ch(indeterm) — ch(A4 or B)

2 16 241 50 18 247 [26 32

T 52 [5_25_2 =5_2_[5_2’5_2 52’ 52]

eld gou g Sl) L 2l Jlaia¥) 37.3

A &aalle 89 e
Y glaall AS) 22e

(112)

sms sl o oadll JLaia) o LS

(A&a;]\&}ﬁjc_ﬂqu_ Z\_JA\_PJ\&}}Q\JAAJ;\
Y glaall JSH 22 ' Y glaall JSI 2o '
A&alle dgaxe &l e
\ Y glaall JSI 2o /

(113)

¢ld g g il esall 38.3

A8 a5 i) Ay 2l i) (e J geandl 305k 58 (8 g 5 yinil) easall

2,5,1,indeterminacy, 4.

ALial) S Sd g g sinil) o pddl Jlada¥) 39,3
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OB el B g A plbaadl (\SI1Y) ““SS;MJSS\ Jlaiay) =

P(A given B) = P(A). (114)

G g g sl Adieal) EilaalY) die Gl
NP(A given B) = NP(A), (115)
oY

ch(A given B) = ch(A), ch(indeterm, given B) =
ch(indetermy), (116)

ch (A given B) = ch(A). (117)

slad e () dladieeal) Eilaadl < gu g il Jlaia) 40.3
- N VO R PNPR It g PN

_ 0, ch(indeterm),
NP(®) = (ch(vﬂ) — ch(indeterm))' (118)

Jucia¥) elad e v 38 5all Saall b g g iuil) Jladial) 41.3
9V (S g g il

NP(vQ) = (1 — ch(indeterm), ch(indeterm), 0).
(119)

4 g il G Baed 423
ol e paii Jlsacl| SISl Jlaial)
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P(4)

P(AIB) = P(B|A) 22

(120)
3ac 8l o3 8 g g sl Jodwill i Lie
S Qlimaa)irne pe Leta gLl ¢ A () il gl dised 4 ele 5 Wl ) i
B Sl i A3 e (s sty Al sle g5 (Aankls e
JiawB 5 ¢ Asle sl gy saizl atul Jha A Gaall (o la b 1)

13 B ele sl (e g sas 2] ydiiad

2 5

2
NP(A) = (— =, —) NP(B) = (E =, E) (121)
13 1B ele ol (e 3sale aal gy peai ) Lidde )3
5 2 2
NP(4IB) = (3,2,2) (122)
130 A ele sl (e aaly Cuy geat B3AT13) Wl
3 2 4
NP(B|A) = (5,;,5). (123)
D OsSE A g g il S Bacld ¢ Aale B ) ua
NP(A|B) = (ch(A|B), ch(indetermy | B), ch(A|B))

ch(4)

<ch(B|A) ,ch(indetermy | B),ch (A|B)> (124)

ladie S Jlaia ¥ b LS

ch(4)

ch(A|B) = ch(BIA) 5.

(125)

e Jeani s i) Wl b ells Ll )
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ch(4) _ _
NP(A|B) = (ch(BlA) Ch(B),ch(mdetermAIB),ch(AIB))
7 =
=5 %, Z ch(B|B)
10
1)) 20

A8h guu g il pall 32018 433
Juia¥) ) 8S) cVlasdl Gyl saeli 055 oSS Jlaal) i
(A

P(Aand B) = P(A) - P(B given A). (127)
4S8 g g il CYLAY) & puall Bac B (G oS5 ey

NP(A and B) = (ch(A) - ch(B given A), ch(indetermy gnqg) +

ch(indetermy ,, g | A) —

ch(indetermy 44 ) * ch(indetermy g4nq g|A), ch(A) -
ch(A given A) + ch(B) - ch(A given B) + ch(B) -
ch(B given B)), (128)

:JY
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ch(indeterm for (A and B)) =
= ch(indeterm) - ch(indeterm|A) + ch(indeterm)
- ch(A|A) + ch(indeterm) - ch(B|A)
+ ch(indeterm|A) - ch(A) + ch(indeterm|A)
-ch(B)
= ch(indeterm|A)

: [ch(indeterm) + ch(A) + Ch(B)] + ch(indeterm)

: [ch(AlA) + ch(B|A) + ch(indeterm|A)

— ch(indetermlA)]

= ch(indeterm) + ch(indeterm|A) — ch(indeterm)
- ch(indeterm|A),

llal) G e

[ch(indeterm) + ch(A) + ch(B)] =1 (129)

By

[ch(AlA) + ch(B|A) + Ch(indetermlA)] =1.  (130)

i) (S s s il JAll () a5

5 2 3
A — votes indeterm — votes B — votes

a0 090 e (o S (i sl Laas 13)

‘B Csall s Be A sle sl e Js¥) Cugeaill sa A o Lica jald)
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5 2
ch(4) = 10’ ch(indeterm) = 1o

3 4
ch(B) = 25 ch(Al4) = 3,

2 3
ch(indeterm|A) = 5 ,ch(B|A) = 5’

5 2
ch(AIB) = 5 ,ch(BIB) =3,

5 3 2 2 2 2 5 4 3 5 3 2
NP(AandB) = (=-2, 242 2.2 R A
10 9 " 10 9 10 9 "10 9 10 9 10 9

15 34 41

(%,%,%). (131)

(418 pan g i) ,AT) AdaSal) Culaadll ol g g iail) Jlaia¥) 44.3
X Ae eliad (e cmad) e Calise A s Y
NP(A) = ( ch(A), ch(indeterm,), ch(antiA) ),  (132)
[(A) (or as antiA) = e lbad 3e s A dlaSal &8 gu g yinill JlaiaV) 13 Jiay
NP( C(A) ) = NP( antiA ) = ( ch(antiA), ch(indeterm,nia),

ch( anti(antiA) ) = ( ch(X)-ch(A), ch(indetermgnia), ch(A) ). (133)
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4088 g g i) )8 ga ¢+ Cnil s 45.3

NP(L(AUB) ) = (ch(Z{AuB) ), ch(indeterm U s)), ch( L(Z' (AL B))
)

= (ch(4A)n£(B)), ch(indetermznz)), ch( L
ANLB)) )

= NP(C(A)nL( B)). (134)
Aaliia 3 ) g
NP(L(ANB) ) = ( ch(C(ANB) ), ch(indetermg ang)), ch( C(C (ANB)) )

= (ch(C(A) L L(B)), ch(indetermg ayu ¢ g)), ch( G (A)u

L(B)))
= NP(L(A) U L( B)). (135)
18 gu g il) 7 g3 3l AN 46.3
(SSaDISN Jlaiay) b
P( anti(antiA) ) = P(A). (136)

(OsSdaa pue A s (oY el g g il JlaiaY)

NP(A) = ( ch(A), ch(indeterm,), ch(antiA) ), (137)

NP(antiA) = ( ch(antiA), ch(indeterm,qia), ch(anti(antiA)) )

= (ch(antiA), ch(indetermgnia), Ch(A) ) (138)
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cdi 3

NP(anti(antiA) ) = ( ch(anti(antiA)), ch(indeterManiianiay), ch(antiA)
) = (ch(A), ch(indeterm,), ch(antiA) ) = NP(A). (139)

| ) Q5 ) 3 a3

5 2 3
A — votes indeterm — votes B — votes

NP(A)=(5/10, 2/10, 3/10),
NP( antiA ) = (3/10, 2/10, 5/10),
NP( anti(antiA) )=(5/10, 2/10, 3/10) = NP(A). (139)

4S8 gau g il And gial) Al 47.3
o X1y Xoy o, Xy B0iaa gl Al X ke (g s yiai Jaind oliad Lisal i i
il osay e Sizmi py Py ., Pt peie dS Gaa e sisia
s s i) a8 gl Lal ) S 13gs ¢ indetermy, indeterm,, ..., indeterm

{(NE) 4 e s daill

NE=3"n,p, +3(m, -ch(indetermy)) (140)

L&A\@mﬂ\é\iﬂ\dﬁ me s jJ<, P dua yl @JM\@M\M nj&:m_;
k& ddallsd) jndeterm, Awslall (a i
(Gl gy ) JER Y im0

5 2 3
A — votes indeterm — votes B — votes
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Cy ol Sy (5, $2.00 52 A Cyseal iy Of 1 (VIS Dpaaal) il culS)d)
cAsilldad 21l $1.00 s dApallcyeai i lan <$3.00 52 B

felid s il

NE = -2x(5/10) + 3x(3/10) - 1x(2/10) = -$0.30.  (141)

pdil) 3 S qiladl (A (S8 a9 il (glalall g Jladal) Jlaricd 48.3
Jucia¥) (Jaloadll 5 jlsall ¢ ol ) AiSan gilis SOS a8 Ll JS
Jaia¥) ol SeudISH Juaia¥) & o) e (S0 30 338 JS Caiay (8 g 5 il

Bl s Aadli Cmy Lol el Lbiay (S Y G e

€ 5 jlall b skl 5 S 3% 58 Jlaial sale s il Liey

s luall a i ol ¢ gl da i Ll 1l EOL s il Jlaia ) asy

(7) WS Gads (B) Lin B8 dilie (o) W 3o sd 1padll 3 ST 01y 8 Camlis (12n i
G () Wy (a8 Jilaa

NP(W 35) = (0.7,0.2,0.1), (142)

Rt da 1502 & Jladdaa b ¢ 0.7 & & i o) dua i )] i 1a
0.1

NP(Ws 55 ) = (0.3,0.5,0.2), (143)
¢ adill 5 S Al b Lae LS5 Wl oy all 6 Jlaial sale o3
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{Wa, Iog La}x{wy, Ls, Ly} (144)
07 02 0.1 03 05 0.2

’Waza‘}}é’ uid\
Iop =@LPJ\(“} ﬂoﬁdm),
La = aSJLuA;

Iy6; Ly 5 (.A;‘ ML‘ ‘L’L‘I““ °J}‘44

{WaWy, Wolys, Woly, lugWy, lagls, lagly,, LoW,, Lalys,

0.21 0.35 0.14 0.06 0.10 0.04 0.03 0.05

(145)
A s0n a8 Lol AiCen i JS (o ¢ Ju) b dhae ) Jids
Cdae (3 yhay 3 Al Al UK sale ) S
158 Of e (S Jlaia) (]
p ((‘ﬂ‘ 558 )&( LS J;é)) = 0.7(0.3) = 0.21,

(146)
, sl o Jlais) Jiwi 1 —0.21 = 0.79 oS
Lol ¢ a2l 3 <Y (piinal 8 (o iy I c((Alpha 5 )&(Gamma )5 )) &
o LS gl L) o 58l e as) g JBYI e ol Jalad JBY) e aa g

A8 ST el i) (5S35 s il Jadal) 8 -
*

NP ((Alpha 5$)&(Gamma jﬁ))

={ ch(Alpha O &Gamma j;é), ch(c.h\—*-3 aal g daal JBY) e ),

ch( Alpha , Gamma: s G A s3] & AT G g,

79

LelLy
0.02
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omdgLaadS )}

= (0.21,0.35 + 0.06 + 0.10 + 0.04 + 0.05,0.14 +
0.03 + 0.02) = (0.21,0.60,0.19).

(147)

NP ((Alphas#,.)&(Gamma 55)) =
{ (Alpha 55 )&(Gamma 55 ),
ch(WS 5 WY aalydaladon g JBY) e
5k s Y),
ch(LS S WY 3aal 55 e aa gy JBY) e )
= (0.21,0.35+ 0.06 + 0.10,0.14 + 0.04 + 0.03 +
0.05 + 0.02) = (0.21,0.51,0.28). (148)

i s 5 yinil) shaiall Jlexiuly a0l 3 S 4=l A0 Ja b
8 gan g il shaiall Jsa G i Wal O (58
Py = {4 G s, Py = {WlS a8 ) sim }
.(0,7,0.2,0.1), (0.3, 0.5,0.2), sl e 555 agaid o Lele
N Jbse e e 328 (Ay) “and ” "o " (B yinll Jalall Janti
P,AyP, = (0.7A70.3,0.2V;0.5,0.1V0.2), (149)

1 el dn AV (s () s " dodell A s A ) 3
(t-‘ﬂJLﬁm JL}&A)

il Jeasi min/max = 5/ Galelall dulaa (e U e ld) 4
PiAyP, =
(min(0.7,0.3),max(0.2,0.5), max(01.,0.2)) =
(0.3,0.5,0.2). (150)
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S 5/ s oaleladl dplaca LN L)
x'y/x+y—x-y, (151)
e Juan

P,AyP, = (0.7(0.3),0.2 + 0.5 —0.2(0.5),0.1 + 0.2 — 0.1(0.2)) =
(0.21,0.60, 0.28). (152)

alsl) Y A ghn ¢S5 Y O LSl ¢ sana (o gun s il slaiall b Las

(A4S Jlia ymlaa) /(1 lase) d ALie B ) sacay

4 g g i Adlse 49,3

Ll ez 55 (9) Jsa
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o Aaddle OVl el (S
14+52+43+3,4+2,5+1. (153)
(el oSl
6 + indeterm, and indeterm + 6?
¢ iad o) o Ui
6 + indeterm = 6 (154)
ol Jsis o (indeterm + 6 = 6)? ol el e il
6 + indeterm = indeterm ?
o) ekl
indeterm + indeterm = indeterm. (155)
Flore Dliad cagin lad 4 dlas) ade el o Sa caalll aie ¢ 2S5l (s

Laldi e e 138 5 ¢ ja dagd 22y a8 Aaball iy 138 (S0 ¢ a2l =208y

VIS A gy Sl ALY el (oS5 ke 5 ¢ NP (sum = 6) o
vQ, ={1,2,3,4,5,6,indeterm, } for die #1;
vQ, ={1,2,3,4,5, 6,indeterm, } for die # 2.
) SN i g il Jlaial Cilelind oy A
Q xvQ, ={(1,1),(1,2),..,(1,6),..(6,1),(6,2), ..., (6,6),
(indeterm,, 1), (indetermy, 2), ..., (indeterm,, 6),
(1,indeterm,), (2,indeterm,), ..., (6, indeterm,),

(indeterm,, indeterm,) }. (156)
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o 5 S5 A g5 a3 IS (g e a3
«0.10 GAJ;\}JJ.}J;A

0.1

ch(1) = - = ch(6) = 1‘7 = 0.15,

NP(sum = 6) =
(ch(sum = 6), ch(indetermgy;,-¢), ch(sum #
6 and no indeterm)) = (5 (0.15)(0.15),12(0.10)(0.15) +
0.10(0.10),31(0.15)(0.15) ) = (0.1125,0.1900, 0.6975).
(157)
Sl g5 yinll Jlaial Laiy, dpaball 2 0¥ Cus [ 5/36 (5 b 4SSl Adlaia)
.0.1125 (s sb

5
P(sum = 6) = 5= ~ 0.1389 > 0.1125

= ch(sum = 6) (158).

dadaiial) 4S8 guu g il Allaial) cileladl) 50,3

Gon S g g dua b il Guelaile (b g i Gpilad LMY dale 3 ) saa
oLl da jaall AEN 8 LS Cuaa S Cani A

v, = {Al; AZ; ey An, indeterml}
e P1, P2,y Pns Ch(indeterml)
v, = {B1, By, s By, indeterm,}

q1, qz, - qn ch(indeterm,),

158 By Saallg 4; Ganllg A0 s s jall Jaiay) b
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NP(Aj and Bk) = <pj QL+ — L1y, Yu=1nDyqy — p;-

v=1n

qk>. (159)

: dalafia 4 gus 5 jigs Allainl Clelind (ha § o pual clagend ST 138 )5S o Sy

vy XvQ, X .. xvQs = | [{Ar1,4ra) -, Arp,, indeterm,

S

r=1

Pr,l Pr,z Pr'nr Ir R 4‘3‘3}*”})3.1"'“ L@:\\}“AJA\ UJS:‘ d“u‘“n"}

NP(ALJ-1 and A, ;, and ... and ASJ-S) =

k2:1,n2

| [[F=1 Pr.j, Yo (DTS, Zk1=1,n1(l_[§=1 pr,kr) — 1321 pr,jr):

(160)
Ss=L+L+-+1 (s terms = C)

Sz == 1112 + 11]3 + b + 1115 + e

(S(S - 1)

+ i1 >

terms = CSZ>

s!
St = L(jniaricrectyy, g ba bz =i (t!(s_t)! terms =

Cst) (161)

.....

gamadxetol s (1<t <s ot iy de saae JS oY)
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4S8 gau gyl eLaiaY) Ciiiat 51.3
Elaa¥) U< dia i s S Ladie L g g su s il Jia¥) (5S ]
Anlall da i elly 8l e guia s
) QU el o s
Gar ¥ a4 OS5 a8 mhau o cixSe 250 jaa L8N 1)
Gl (Say 6 a8l 3 dasll s 5 a8l 53 angll (S5 ¢ (ilaaan) Lagde) 8

Jascalls Aol

2
ch(indeterm) = 3

ch(1) = ch(2) = ch(3) =ch(4) = %
dad Y1 ol (e S a1 1)) S (s il JLaia¥) (58 2
sl al (Say (81 ¢ (lasalb)iae g say dalall azal a8 ) sl y Cuaal
BSEa) il s (i jad oyl
Ao aliiie e plaw o (a3 alatie 35 yas (i 1 Y QB ua s
)bl dalball daa i s e 0 )38 e 0S5l 5 (35880 (e el
L s ey i (35 8 Glle L1 aa il ol Adls 85 Lesie
(el )dnliall YA e 22e (e Apaball s j8 Gl (S 320 &) je
el e die <1 Cu 3y lia < VLAY I aaal) )
& e I dadua Sa Y gl o sange 1 s i Jlaial 3

Lol oSS gas daa B Aglea Sy o ad Y (baally)
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syca Ll 60%  aadl Hady elend) 83 il LK) die 1 SV U 2l

TF\TJMcch}AHM\\&LgLAmﬁé10%}}m30% A

(alida yeds Lilaey

L a9 il) i) Gleaat) 1220 52.3
ey SHgaball e gy 9 Gkl (e = Eang O (S Gl gy s s E ) g
bl (e fy 5 Gkl e f o Eang F AT el g i Uos a8y F Gall g 4
Oe erftefi = s bl ge ef o F Gaall 4l E Gl sy of (Ko

Al A 50 bl @y fy s st A, bl

Allig Cun ¢ aliie ye mhau Gl CusSall 2l jas Gl Jea bl Jid) 23U
Asny JSsel B (S Al oy aa WU S 5.6 55 86l il cllE 2 (eas
(YIS S8 gy Ae Dleliad Ll (5 5S | alalie e o e Ak

a1 = {1, 2, 3, 4, indetermg;e, indetermgpace} (162)

W, ={1, 2,3, 4,5, 6, indeterMgpace} (163)
Ayl 406 =24 F oal) day 5B Sanll ady o) (S 1)
2-1 =2 A A0 lgaliall 5 2:6 + 441 = 16 Y i U cliaabal) ) 5

4S8 gau g i) A guda gal) o CNLEAY) zladi) dama 53.3

Ond ¢ s il o pmsall e sl b Jumdl (5 e pemnll i 4l
e ga il S meand @l day g dnadh Gaall Jga U pdd daglaall jalbae )zl

JRERNTNGUE PRSI
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Sars ) ARl gy elandl b elih al Gl o ) iy i
O, (i) lae 1 (f) 1sie Sl (1) Bra el ) il s (5S¢
A A g 5 yill e guda gall e CVLaIAY) Uipaad Glisa L Lipal
NP1(<;°UJ““"J‘°§ ) = (t1, 1, f1), (164)
t; = ch(Ba elibal ),
i1 = ch(dlss oelibaal jd),
fi = ch(s= elibual ),
sz(a;“u“"\fé ) = (ta, 12 f2). (165)
AW Dmpdal) VLAY (a3
i+ fi=t i+ f=1, (166)

t ol Badl A el ye CVLAY) 33 € Alla b Lgwds 33 jlally ASEA Ja
X B g (Aabadl) dball B 5 Baall Jia

tii, N t§i1)+(t%fz n t3f1 )

(167)

st Al (1) L) 5 (DGaall )ty iy aisile) Sy @l llag
DAl b ) sy M sill e g,

BV tb (168)

t1 iy tytip

t L;‘ Lﬁ)i‘ 5 d‘*—’))" T’JL‘;J Jids grm t1 ’ iz o "‘\).-3\ e Y1isX ui 3

(sl e (alae il da i) 5 (Gara 4l A )

2 :2
X1 = Az Y1 = 2 (169)

Tty Tty
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Al 5 1) Gaall ) Al B e dnsiblle) Jii ty iy G g 48 k)
Ly sty W el s (i)

Y2 = Y2 - bl (170)

t, iy tptip’
LE_).A\ e Aay ) 5 EJL‘:;\ Jiad c;m t, - i1 e “U-Ai S Y25, SJSATEN
r st e (e 4l aa i) 5 (a4l 4a 8) [ 5t

b, b
tyt+iy 27 iy

Xy (171)

(s 4l 1da 3) f st I Goalsmansisde) Jidit - f, Qi «Jall Sl
(Sl Jefy sty G Al Ll 3 ) sean

Boh_ b (172)
ty f2 ti+fz’
_ t3fs _ t1f7
X3 = ti+fz’ Lo t+p (173)

A Al L f 5t Al AN S e anysivdle] Qi Ly - f) Alde s ) sea

fist,
;‘él\jﬂ\ e
Y2 Lh (174)
ty fi tat+f1’
_ t5f1 _ taff
Xa = ta+fr’ 27t (175)

Aol Louli f 50 ) oA B edmygisale) B ) - f, lendi A4 Hlally
fz Ji1 ‘:J;\
;L;J\)ﬂ\ejs

Y3 _ Zs _ fe (176)

. . )
11 fo i1+f>
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.2 . 2
yy =22 g = bl (177)

. ) 3 .
i1+f2 i1+f>

fisiy ) Al s f o0 Y Al e dajsisale) Jidi 4, - f; Ly

(sl e
Ya Zy if1
s T T 178
) fi ir+f1 ( )
_ i5f _ioff
Ve = hen BT L (179)

;2 .2 .2 .o
(NP, N NP)() = iyiy + (2 + 21 ) + (2 4 20

i1+ty i+t i1+fo  itfi

(180)

2 2 2 2
(NP, N NP,)(f) = fif> +(ﬁi+ﬂ) +(f112 + lel)_

fitty  fatty fitiy  fotiy

(181)
A g g Al A gudn gal) i ¥LaiaY) el g2 JUa 54.3

(0.6,0.1,0.3) A, (0.2,0.3,0.5) = (0.44097,0.15000, 0.40903),
(182)

tl == 06, ll == 0.1,f1 = 03} (183)

tz = 02, iz = 0.3,f2 = 05

O 5Sams, ALal) S8 g 5 il CON gpaally Wl i) 13)
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(NP N NP)(t) =

0.6+ 0.3 * 0.2+0.1

0.62(0.5) 0.22(0.3)
06405 02403

_06(02) + [0.62(0.3) 0.22(0.1)]

=~ 0.44097;

(NP, NNP,)(0) =

—01(03) + [0.12(0.2) 0.32(0.6)]

01402 03+06
0.12(0.5) s 0.32(0.3)
0.1+05  03+03

=~ (0.15000;

(NP, NNPy)(f) =

2 2
03005 + [0.3 (0.2) 05 (0.6)]

03+02 05406
0.3%2(0.3) N 0.5%2(0.1)
03+03 0.5+0.1

] =~ 0.40903.

(184)
(oY Vsae 055 pellaaYl il () 5 S dua s clla 13

0.44097 > 0.40903 > 0.15000. (185)

ASadS A udn g g Y Laia el dalall dapall 55.3
CHdaa (bl gAla
Ctpiy Ll OS 13 M dia el (e il a )i sale) Tase aull 138 8 J sl

ail) (el g g sale) Msed Lo BaclE s g ¢ ] st ) L Of audais
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zad b Alaniiadl (DSMT) ikaiall Sl g ealinll 2SI lans -yl 30 &y lai (g
sl sladll
s Al Eoawtl Gasll ¢ 84 S 5 5 Gleshaall o) jaae dlia oS 1))

(Y O (0 snsa e Jaia) glind b s Y Gallaial¥) S

P1(E)?Py(x) , Pp(E)*Pi(x)
Pi(E)+P;(x) = Pp(E)+Py(x)]"

(PLAP)(E) = Py(E) Py (E) + % xea |
XNE=0

(186)

28 AShsug il aVlaaY) Glwal ddlde ok 56.3
Cndan (pa b3 gala e g gl

e VLAY men | Al ey, Adlide iy ASE) e L 1Y

@)ﬂﬂ LI:\:.H: (EEETVE} PRRERDY C_‘Iu.il.a.\;\j DAA\}MGL‘—AA:\&JY 4-:\9};.4},45\

a4y Sue A8 e a5 oo olaall (e ol WaLT SV Jaad) 22l
((H) 5= 5l (N) s ol ¢ (F)itiaa osS8 of Lal e yal) dalaia
NPy (484 ) = (Fy, Ny, Hy) (187)
sz(‘\-‘s‘)‘“) = (Fz, Nz,Hz), (188)
daed oo 5 be Leiady ) oVl Sl Ga b S5 Fy, Ny, Hy, Fy, Npy Hy s

(Foands 48 g g i
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@ F N, H Ol s 4lia 3 ) 5mis (NP, ANP, = (F,N, H) o L b 13)
F+N+H=1 ¢ [0,1] 58 ]
QL3a 13
(F, + N; + H)(F, + N, + H,) =1 x 1=1.
oY) ilal) A3 gas dadt e Jaand Cagu

F,E, + F,N, + F,H, + N,F, + NN, + N,H, + H,F, +
HlNZ + Hle = 1 (189)

BN H G asasdiods a5 a5
Ol A 50 N ) caliopdYIs F Ny N, Gl i FiF, Gl o oanhall (e
I Ll L5 o DAY A5l 3 saal) I Ay Wl H ) s L H,

.F,N,H

CH s F A s goall s Jila sa caia Lialaia) S5 Lia

Aailiie s
. N Lﬁjj F2N1 jFlNl
.N «.A\ H2N1 3 H1N2 4ldia 3 ) oy

.F2H1 JFle )L"“.éj‘uﬂ
(S Alie ) N DS g 50 o L) b

SF Q) Al 5 e Lean ysi saleY PCR5 daald Mia (Janind o (Say ol sk
(Laslis Jil 43 ) Luuls H
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FJAF,N, s F;N; Al dls o
HAH,N; sH|N, ,3lias ) pa
FyHy 5 F{Hy Dbl dga (e
(s Al N LD e 5 of Wik

s F Y oAl s lenysisaleY Dia PCR5 dpald Jasivd o (S 5l
(s S8y jla) s IS H

Jaals OsSn F + N+ H g sane 0 ¢ oauha alaaldala Y La

o5 LA S g g nill Bhiall ALY (e £ o8 573

daadiall 468 g g il Ao gua gal)
L 085 F Cusy « = {F,N, H} s i Jaial eload Ll o (i
DA el o clablall S Jlie] e gae B H sl alae Nl (va

FNN=FNH=NNH=0, (190)
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OsSs diling) 48y lall Jleatiad aie

NP1 /\p NPZ == (al,az, a3) /\p (bl,bz,bg) == (al /\bl,az Vbz,a3 \Y
bs) (191)

Alilaie 45y Hh Jleatindy

NP; Ay NP, = (a4, a,,a3) A, (b1, by, b3) = (ag Aby,a; Aby,az Vv
bs) (192)

el jlie Jlme 53 Jale Jiai "V "5 ot Jlme 53 Jale Jiad " A" Ol alad
sl e min/max ) Gghiall 8 L& A/v o g dle
min/max,
xy/x+y—xy,
max{0,x +y — 1} /min{l,x + y}, .....etc. (193)
I3 ) Uil 13) anada Lelen adaiass Un

t e e JS Baelise il agdy =3 23 B N @ jliie e s N b of Lo
el laas

LS JC\A
F N H

NP, 04 0.1 0.5
NP, 0.3 05 0.2

NP, A, NP, = (0.4,0.1,0.5) A, (0.3,0.5,0.2) =
= (0.4A0.3,0.1V 05,05V 0.2) =
= (min{0.4, 0.3}, max{0.1,0.5}, max{0.5,0.2} ) =

(min/max Jal 52l Juaaily)
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_ 3 5 5
= (0.3,0.5,0.5) normalized to (E'E'E)
NP; Ay NP, = (min{0.4,0.3}, min{0.1, 0.5}, max{0.5,0.2} ) =

(0.3,0.1,0.5) normalized to (E,l 3 ) (194)
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ch(1) = ch(2) = ch(3) == (195)

ch(indeterm) = 3 (%) = % = % (196)
YIS b g g 55 il Aigall olimd mamapes cpaloall A1 50 L 13) IS

vQ = {1,2,3} (197)

ch(vQ) == < 1. (198)
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sl — B e — sy aal s @l 58 Wik, =1
;¥ Ge p— 1 G S8 S,y = V-1
; Y oSl S pae 55 Slesy =1,
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U oS 4gliia 3 oy
sl — QU tac — sl oaal gchaa (9l judd Lilesy = D,y
il e s — 1M eds Jlesy = Dy
;Y a1 gl s Bl el Jlagy = Dy
Al e sd el s g 5 gl JLaia ) aliie ek O (S ¢ N Aa s

NP' (Wes,54) =
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p r s

(201)
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X(n+2) — X(n+1)NP
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= XMW (NP)? (207)
openi JSI5 ) gam
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(212)
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A

A, blzﬂ Jaae ol max{b,, b,}
(NP)? = {c;}i ;s (213)

C11 =

[(0.40,0.10,0.00)(0.20, 0.00,0.10)(0.10, 0.05, 0.05)] -

(0.40,0.10, 0.00)
(0.19,0.03,0.08)| =
(0.07,0.03,0.10)

(0.20,0.00,0.10)(0.19,0.03,0.08)+

(0.40,0.10,0.00)  (0.40,0.10,0.00) n
P->P P->P

P->R R-P
(0.10,0.05,0.05)(0.07,0.03,0.10) _ 1 1
P oD Do p (0.16,0.10,0.00) +

(0.038,0.03,0.10) + (0.007, 0.05,0.10) = (0.205, 0.050, 0.000).
(214)
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a5 SOl ) Y e Gmi P > RS

¢, = (0.080,0.10,0.10) + (0.070, 0.05,0.10)
+ (0.027,0.09,0.05) = (0.277,0.00,0.050)

¢, = (0.004,0.10,0.05) + (0.048,0.02,0.10)
+ (0.032,0.06,0.05) = (0.084,0.020, 0.050)

¢,1 = (0.076,0.10,0.08) + (0.0665,0.05,0.08)
+ (0.0168,0.03,0.10) = (0.1593, 0.003, 0.080)

¢y, = (0.038,0.03,0.10) + (0.1225, 0.05,0.00)
+ (0.0648,0.09,0.004) = (0.253,0.003, 0.000)

c,3 = (0.019,0.05,0.08) + (0.0840,0.05,0.04)
+ (0.0768,0.06,0.04) = (0.1798,0.005,0.004)

¢s; = (0.028,0.100,0.100) + (0.0513,0.09,0.08)
+ (0.024,0.060,0.100) = (0.1017,0.06, 0.08)

¢s, = (0.014,0.03,0.10) + (0.0945, 0.09, 0.04)
+ (0.0864,0.09,0.04) = (0.1949,0.03,0.04)

¢33 = (0.007,0.05,0.10) + (0.0648, 0.09, 0.04)
+(0.1024, 0.06,0.02) = (0.1742,0.05,0.02).
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(NP)?

(0.205,0.05,0.0)  (0.277,0.05,0.05)  (0.084,0.02,0.05)
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(0.1017,0.06,0.08) (0.1949,0.03,0.04) (0.1742,0.05,0.02)

(216)
. e 3 e andll GUS all IS apdi Al g dapda (o siall Jand o gu
g e Sy )8 A0 e Jeasin g

(NP) %orm

(0.261,0.064,0.000) (0.352,0.064,0.064) (0.106,0.025,0.064)
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