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ABBREVIATIONS

NL: Neutrosophic logic.

INCS: Neutrosophic crisp set.
INCSS: Neutrosophic crisp sets.
NSS: Neutrosophic sets.

NP: Neutrosophic Probability.
NE: Neutrosophic Expected.
NV: Neutrosophic variance.
EMYV: Expected Monetary Value.

NEMYV: Neutrosophic Expected Monetary Value.

Indenter: Indeterminacy.
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Lol el ) jie GBS 0 Bl 5o (Lapad) Aaall) ( Sgusg ill Jalsilly Jualitl) il
LBl el daals — leall (538 5580l 8 (4
o Ll ilileal) & Jalally Joalinll Gl @l gung fuil) o ggdal Tugas QUK 13 ey
el 2305 A gy il Ligh ANl Jie wdliall (n rall G yaciy 3 gung sil) il panall
Ladileslll Adlall (dpajdlly Lamg N 4K g g 3l Al (ASd s il Jlgall Sy cpdaitiall s
ey 2l JalSall &5 e (Sgusg il BRIy ¢ Sabgusg 1l Hpain) dadiy (ASdgug il
oSy il 2350

[16] (Kharal. Athar 2011) -9

A Neutrosophic Multicriteria Decision Making Method

Ay cails ) ecldgug pll Gilegane aladinly juleall aaxie JHE aial il sl e Jolin
Dl g il il gana Al ClLlul) Gaa aghy cdalgll L)l pailadl) e
lilee syl 038 Gaalats aghs o5 (pag ¢ pmlaall 2axia )8 pinal Luajlsa g ol (ge Baus dadia
Aralall B oy At el las) Al 8

[17] (Hanafy .M.l ,Salama.A.A , Mahfouz .M.K 2013) -10

Correlation Coefficients of Neutrosophic Sets by Centroid Method

WD) 558 Adya & ey <ASgusg sull Sle ganall Tl Jalee bl dih Ll 5 Gl 138 b

b sl lan) IS8 ddasiye cilS 1) Lasdy Bl )Y alae (DA (e Aiigung inil) Cile sanall Jasss )
ALY any sl diLaY L



[18] (Smarandache. Florentin 2012) -11
Foundations of Neutrosophic Logic and Set, and their applications in Science

Chayaiy (Agmg sl Cijad aSIailow 4 038 Cun Slidgung fil) Jlae (b ALl SladY) (e Canall 138 20y
el pluall sl eldgug il haie o Gl (g A8 g all NN Allay cligug pall 3l
b gasg jl) (3l inyla oy oWy cligung fiil) Ashiany Adgung il S8V Lo dien (i LS

el (e wael) ) BLEYL g e
[19] (Hanafy .M.l ,Salama.A.A , Mahfouz .M.K 2012) -12
Correlation of Neutrosophic Data

A gy il e sanall (Bl Y1 Jolaal Aolae A2l Ly ld gusg sl

[20] (Georgiev . Kalin 2005) —13

A simplification of the Neutrosophic Sets. Neutrosophic Logic and Intuitionistic Fuzzy

Sets
degana () Aoy il) Cile ganall Unpeass = iy (Sguss il Ghaill (ailad (amy Gind) 138
Slegana ) duaal) duluall cilesanal) aat Ay ole] Gl 138 gl Liad 50 R® (e A
+ASdgusg i
[21] ( Salama. Ahmad, Broumi. Said, Smarandache. Florentin 2014) -14

Some Types of Neutrosophic Crisp Sets and Neutrosophic Crisp Relations

paal) g gty Sl g sil] LCUDISY il ganall (e Baan gl Clad B waity Gall 120 a5
Aoyt Gand) 138 3o 3y Adgus i) e ganal) cp AU mpes 5 clgale Sllaally ailadll

cd JS8 ASd s 5l e ganal)
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[22] (Broumi. Said, Deli. Irfan, Ali. Mumtaz 2014) -15

Neutrosophic Soft Multi-Set Theory and Its Decision Making

DA Ge leash &5 A Ayl ag (L) LSsus i Dlesane JSI o b Capas Jladl o) Al
Y sl 8 el Mas) Al dalles Caad) 13a

[23] (Mondal. Kalyan, Pramanik. Surapati 2015) -16

Neutrosophic Decision Making Model for Clay-Brick Selection in Construction Field

Based on Grey Relational Analysis

dazy s ulaall Baaeiall S8 gug il LA pina dolead ae Gauda aaa Gl Ma DA (g oy
ASgug 10 Cle gana o aldieVh Cuulic =l LA U‘“L“‘\ e sl gulll Cghall Le g il e
OS0 B, Y) s 303a3 iy s S0 (o Sibguns sl T Y1 Jaloe lin o35 sbane S0 (391 3003

LY Bl dayn (o) doadl Ly A g sl adaliny) daal Tads by JS iy
[24] (Pramanik. Surapati, Smarandache. Florentin 2016) —17

New Trends in Neutrosophic Theory and Applications

Lalgll el e paal) e gom QS G Sl sag - Lgilindig b gug sill )l b Bas cilalad)
plaally Jlaal) dplaiy liball zhasuly uleall sasiall LAl aia Jlae (4 Sl il dilaial)
gl ale g (ohall Jlaall (8 g 5l Gadad DA (ga) ) sy bl asslly 39 58I

A i Slaslen Gl o A cVladl e sl by Liaslssshal) s

[25] (Patro. Kumar.Santanu, Smarandache. Florentin 2016) —18

The Neutrosophic Statistical Distribution More Problems, More Solutions

g gy suil) anlal) aygilly SN ajgill Ay cligug sul) elias) asgial ljas Caadl 138 Jyliy

gl 28N (e aae



11

: dybuall cilaul yally 1ol Siaddl (s 44l

clalat) 8 g gl 3-laie 3l lsald bl o ALl bl Pla (e LilaY
Jaind e Coped aa iy g Caa AT Lalad) Coadl i 8 an k¢ ddlise dule
Al eliad oLy e Teay g Aald) il (8 Jase (S0 dage a5 (531 Sy il
Ay a5 ey oSy il Jlaia¥) Cipad () Yomg AiSg g i) o a1 Ciyay
Adlstall il Libpeg ¢ ASsung il Sl Ayl iy Liad Ly ¢ ale IS8 aailiad
D Lig s i A dlaa¥) sl G i o aiaally pdaiial) Lo sis 4 g a5l
— pkiiall aoygll - gl Bsd aaisill — Osley aig ) (s B e Ll Gyl iy o]
zisai (A ol aalgll Slaaal) (3 ShAal aiaal Bagas dhisle wady Liad fdly () sl
o g g il (3 late 385 CVL sl 39y 90 a5 Y Lis) dpag Jla B @lhall 5l
e Talaiel pulad) axaiad) )y all aial 3y da &y cuald 22l Glahall gses of cpa

Ll e
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S14gaug il Ghaio 09 dysulii 018109 24,lac

Basic Definitions and Concepts in the Neutrosophic logic

®

e
\D L hedl el

oys psy Adsupidll St psgae o badl L 3 epl Ll

02 ALY Ledlly S8l el e 1SS p sl Lo g

RUPSUIE WELA(E VR I [ AR PR (R
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gl 1-1

oo oS« L {true, false} (5l {0,1} cinadll (san) uatall 3ah adll Sl D Ghidl b o ales
pah ¢ dgalaidl JICEY) A8S i dal e (Y lasg Uadlly moall of Adaadle w3 slell jshaiis el g5
o3 cidgainl Ay ¢ JSLaa el dgalsal [2] Aplaall cilesenall Ak asete 1965 ale oaly 2l allal
gt cian Gupdad) QA e bl Akl 8 daid Guibllly uisal) J8 e DS Lelaial e ganal
oo Aaubiall degend) uar sy ¢ Loy alaadl anand) loo Lo paliaialVl 138 8 sase SISE cajglag 5
L) ity L) SIS e ganall (b peaiall o cpn (¢ (ad) oLl e jeaial mass Ll & DI
Cile ganall paeni€ Luaall dyluall Gile genall [26][27] [6] 1983 ale Cagulilil a8 el aayg Ty Y
Gleganalld ¢ Zigme I dnyd 5o luds U dplual) deganal)l Chupeil Cagulilil Cilial Gus ¢ dylual)
O s (G (Ragall dnpn =1 = dugeine M Ay (05S55) Lo desana (B peainl digamall dayy Jaxd dplanal
s hayllly AV e e <G Lgie JS duguae U dajag Dogmall Ay (aad Lpsasl) dplual) Cile sanall

calgll e ST Gl oim)dl 5l g sana o

tawaal) bl de ganally dnluall degenall Carpat b Lad 25

Fuzzy Set [28] :duluall ds geaal)

P JSEN WX e A dubual) deganall (A e Bodas degana X oS

A={(xp(x); x € X &u,(x) €[0,1]} (1.1)

p_A:X—) [0,1] . M\AS\&L\P

A e xg rdst e () =10 oS
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A Y xg dsk e () =00 QKN
0.6 & A Bx, Lgme dad:den bae  pyu(xy) = 0.6 SN
X (b RIS deganall o Juans aalsl) 5 Jaall (glow Ll (6 Laxie

Intuitionistic Fuzzy Set [29] :dswsal) duluall ds gasall

P UKE L X e A Aueaall dubiall deganall (UlA @ Badae degene X oS3

A={(x,14(x),V,(x)); x € X &uu(x) € [0,1] &V,(x) € [0,1]} (2.1)
wa:X - [0,1] b dlall s
Ve X - [0,1]

O<py,()+V,(x)<1 (3.1)

T(x) =1 — (pa(x) +Vu(x)) (4.1)

OST[A(X)Sl @‘A&XJJJ):J\I\;_)JG:;S}

[7] [58] (oS gy siil) 3laiell 4SIaihlans (fiiyolh (Sppal) (ouably Ciguliill 8 1995 ale g ]
dgsamel) oyl T Lig€a bl G punall el latal) daliy lall Ghaiall preniS
Clegane U3 e Cayey SO LSl 038 e (5€e U5 DUl days oy Ligaac g

L sse e Hle 05 of oo Y sl cllae I e gl ST peate (g5a3 A85a
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Jss ebY) s 23l il o il gl gins ¥ ¢ s [40] aSiahles Lujh o) Cus
[33] [34] [35] [36] [59]ax>lus [30] [31] [32] aSlailylow a8 alg ¢ jlic¥) Cuny Lo duad
dcsanall asgie o Gfinlll e waedl dae ¢ cldgu il deganal Lnli) anlidl [37]
. a2 [38] [39] & Pal s Bhowmik Jis Ll cllasll (e daall guiyng 4K g il

(2=l alle & daial) @) Al daiall G e 4l [40] Glds g sl hie pladi ) Bhaag

Cim 11 oo Lellanly ((ASedll allgall J€ 8 daiall () ) dallaall daially 1 58 Lgllaials

L T0 <0 Gun 70 Alia Gladll Uadlly 0 Adlaial aill Uadll o Sae Jiadliy ¢ 11 > 1
PUKAlL Gl e e of aadiias
0=0—-¢ ,1"=1+c¢

s e age e £ Gua

haiall (8 LS aalgll (gl )9 palls add (T,LF) lisSall ¢ sans [40] cligug il 3haia A5
O gy il 3haial e 3 1385 70 5 3% G axe (4l (05 38 (K ol SIS
O (b halag daamia (368 S Lladll (gl (lmilinall) Sl liall ae Jalaill Lo Lol 05S
call (golo o im UKl goana Y lgan Jalaill Sluall laial) adiion Y g sl

Plua X (L) A USE e X haie piie S Cliag o ldgu ) shie By
[40]  aaadDU dayosi ¢ Wadll dayn of ¢ dadall dajyo st

aildl o Sdgu i) laiall Lilay bvie tHi+ =1 05 Lvie dalall Al i L]

- el hidly (SIS Ghidl as

T <] bae el e KA e cilaglaadl Al 8.2
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St > 1 e il i e dmilidl cilosba) dlls b .3

[40] :Sal g ) lisCa A€o e ST ple (S0

Neutrosophic Components :élégmg yiuill clig€a 2-1

Glad) e Jlad) e dpline p 5 Ljlee Liis s Clegana T, 1, F o<

=]170,17[
supT = toy , InfT = tins
supl = iy, , infl =iy,
supF = fop , InfF =fy;
105Sag
Nsup = toup + isup + foup <37
Ning = ting + ling + fing = 70
: Ly

70 < inf(n) <sup(n) <3*
O5SE g ¢ Adia legane 6l 05 Layy Ve 06S8 of Byg el cud T, T, F o cile sanall o3ag
tm;‘ 3 EJJJM _):\I; _si SJ_BJM ‘ E\:I.G:\.\A 3 _):\Si _9‘ .J;\J _).s.a.\:; UAZ\_\}S.« a;iailn_gi §).A:\.\.M.A QLILCJAMS‘ XYY

. tesessens 3 2\:13_); QLG}AM tl:.\.&:\ ji

s A e M T sk gl cpaaDUlly Uadlly dagsl) e Lugy lelgl e oY

MAp=n  (duel) saa) ¢ Cany
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10sS Sl

(T,LF) = (T, Ty oo, Ty Iy, Ly e oo, Iy By, By e Fy) (5.1)

8 Al sa Uadll of 3anDU) of daaal) dijen B elow Cilasladll 383 ey asadd)
A Glegaaa K& e T, L F o cli<dll

[40]  :of asid ' S5 add deal " 2158 Ll (IS 13) S
(0.60, 0.67 , 0.35) ©s< Jaall & 4t} Loally
(0.30, 0.20, 0.50) s o<l ) Al
 eeereeeenes 1385 (0.10, 0.25, 0.80) (sS4l Al

(n e (B maaa il \&”éhua';&mi"}z)gﬂd\o@d&d\ 1 DA (e Jaadld
S e adly Cilayay palas sae e 2SS Do eldac) & (gl paladl] (pa 22ad Lpsillyy YY)
e 180 Loadd cilaya a0aa yi2 £IS3 dajag cilayay

ehalS alaii w) Ly ehal Ailany) cilinl) 3af dlls 8 4l clcan) (il (e ales
X % 05 olS dnledl 5 T Ly sag lSes ohLs Ll 05S Cun aladl (ghl DU
s (x+y=100 e IS 2 01505 ) + k% haa (fals go S8 Clsall Y% 5 S lsal
- gy sl Bhaie A 2D (5 e Ble S 8 Uasl

PSS s t=1 e (b, 0, ) LD Jaf

e ] Q) e a Akl Aadlgall sl (5SS

i< min{t, f} e [f-i, FH ] Do) e pd (Laall) dagall il ddlgal 2y
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Osiilse el aglads (pdll (el (e 45% ol bl culS g il sha) & s Jlall Jae o
Al e i ¢l ol 8 Uad Gials £5% la OISy deall Gy 4 psis @A elaY) e

(0.45, 0.05 , 0.55) J<all (S guug s
O On deal) a0 astie A baY) e Gailsall (alasB (T)  dapmall ol o0 Jullyg

[t=i, t+i ]= [ 0.40, 0.50] Jlaell o 28 esall & (palgaiial) Lalasy)

Definition of Neutrosophic Logic ~ [40] :éldsuwg il shie capi 3-1

225U o Ay T i Ao pane b Al (o A Lgd (i) Allinn S 48 (350 (530 3haial

celbgug suill 3haie ey F Liis desana b Uadll (e donis [ i degana

[3] 14K g g sl ALK de ganal) ufﬁ 4-1

Definition of Neutrosophic Crisp Set

(A1, Az, Ag) &80 S8 o iS5 X e degana A 5l e Badae degana X Ll (S

oailiad) o) acall Giaal) iy Az Cuns) X e A Cilesana & A5 038 CiligKa o)) Cuns

LGS degane A 5o Mvie (aaae e G Jiw Ay 5 b i dgay Jier 5l A
PUSAlL Lgie iy (NCS) 5l Led Sasig ASdgu s
A = (A1, 45, 43)

A gasg it LIS Cilesana lgule Cipais AdlA ye saana degene X S Latie Ll ogis 14iadla

A i desane (A X ob 2l e
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Types of the Neutrosophic Crisp Set  : 4S8 gau g yisil) daSuudISY) ds ganall gb&i 1-4-1

A= (A,4543) ¢ JSAL gie e A€ g i ASuDIS degane A Gasly

[SO1[3] -l 1Y) aad laie
t ¥ Esid) (e b g i) ACdIS) A gaaall - 1

OsS Cus
AlﬂA2=® & AlnA3=¢ & AznA3=®

(NCS=1) a5yt
A gl (e AuSgung iuil) LSaudSl) de garall —2
FOsS Cusa

ANA,=0 & ANA;=0 & A,NA;=0
Lads
A UA,UA; =X
((NCS=2) jLaiadl g 3a iy
A gl (ha A gaug iil) LSaudS) Ae ganal) -3

P 0sS Gy

AlnAznA3=® & A1UA2UA3=X
- (NCS=3) Lt gl Sasig
sl Jom Gle Alal ]
Plal (IS 4K g i SIS e gane A il 1))

A e yaie X(0.5,0.2,0.3) -1
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20% A 3 Xasms 130 % 5 A 3X 3sasl %50 Yiaa) @llia of iny (3
(Y S A i X 13 Ll ales ¥ (6 ) sane e
A e baic Y(0,0,1) -2
A o aSBILY il e 6
ole <8 -3
A e x([0.2, 03], [0.40, 0.45] U [0.50, 0.51] , {0.20 ,0.24 ,0.28} )
30% N 20% omzsbn A A X asag Jlas) to s g
28% 5124% 20% s A & X 2939 axe Jlaialg

O sl 45% NA0% omosa (Y S A ) iy X 1Y aled Y (gl) maatUI Jlasly
. 51% ) 50%

3] (211 [59] 4 g g all] Ao il panal) (o Adlida £ 195 Cijlail) (any 2-4-1

AAY) A8 g g il AL DY A gaaal) u:uﬂ -1

el xplS sy By ol el e
Bya = (0,0,X) IV gl (a
Onz = (0,X,X) S gl (b
Oys = (0,X,0)  dal gsll (c
Ona = (0,0,0) &l sl (d

:508Y) A€ g9 ill) ASaudSl) A panall iyl —2

: t\yi Z\J-UTS ayais Xy Sl L ey
Xy1i=(X,0,0) J¥esd (a
Xy = (X, X,0) S gsd (b

c
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140D g g i) A A gannal) aalia u:aﬁ -3

Definition of the complementary of the Neutrosophic Crisp Set

deganall aaiall Capas adie « X (o A€ gug i ASIS degena A = (Ag, Ay, Ag) oS3
P TS ol EVECAC o)l 4l Jay s A

A° = (AC1 :Acz »AC3)

A = (Asz ,A; JAp)

A° = (A3 :Acz »Al)

[3] :4uSd g g il ASDISY) cile ganal) (pn cililanlly cilBdlall u.i:uh:d\ e 3-4-1

[21]

R re L) .HQ pad (S gana (g ¢gial) ade uz:aﬁ -1

The relationship of Containment between two Neutrosophic sets

P Sl Lagd X (g0 3K g 1 4SS Cilegena AB Lualy (ddla e degans X oS

A = (A11A2!A3)
B = (B1:BZ»B3)

toesS ACRH Z\AM\Q)QQT@ML&&;
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:JsY) g5l
ACB & A, €SB, , A,SB, , A;2B;
1 S &gl

ASB & A, SB,, A,2B, , A; 2B,

P g g i (i ganal & LaiaY)g adaldil) %;\3&9 i —2

The relationships of Intersection and union of two Neutrosophic sets

P Sl Lagd X (g0 xS gup i 4SS Cilegana AB Lualy (ddls e degana X (Sl

A= (Al;Az;A3)
B = (B4, By, B3)

1055 laaie
tonesS Wiy o aaais (4 N B) pdalall adle —1

M gl

ANB=(A;NB; ,A,NB, ,A;UB3)
;A gl
AnB=(A;nB, ,A,UB, ,A;UB;y)
t s lghye Ll (A U B) glaa¥) adle -2

:Js¥) g st

AUB=( A UB, ,A,UB, ,A;NB;)
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1 A gl
AUB=(A1UBl,AanZ ,A3ﬂB3)
[3] :cMaada
1095 X n A B gusg it BKDIS A gana (g1 ol e —1
line b Lo Ll 555 X 3 A g it 2GS Slegana AB Jal 0 -2
(ANB)*= A° U B¢

(AUB) = A° n B¢

Ge dlle e glad) 3-4-1 el b g Laa¥ls alalill Gllee arexd Asgasy aadiii —3
: SIS A g il LKL E550) Sl sanall
fladie X8 A gusg jil) ALK A8l Gl gandl (10 Alile {4, € [} o
ey adet N4 (a
:JsY) g5l
NA =(NA;, , NA

UA,)

j2 !
t Ul gl

NAj=(NnA;, , UA;,, UA)

jo ’

tope oS Load 48y U4 (a
:Js¥) gl

UA;=(UA; , UA,, NA;)

j2
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: HE gl

UA; = (UA;, , N4, NAj,)

j2 !
LSS dogane 2ia e 0 A, B 0iSigng i SIS Glicgans Qi 736 -4
PUSAll i A X B ASdgug s

AXB=(A1XB]_, A2XB2,A3XB3) (61)

[3] :clesanall £loif (305 5asg LAY LS g iil) LIS s ganal) Ciaps  4-4-1

tJ o) ol ya 5aSY1g AAY AC gy iil) AuudSl) A panall il —1

gl o Adgug i AN degane A = (Ay, 4y, A3) lals IS it degane X o1
t IS agdpes Xy, 5 By, Waie X 3 (NCS —1) JsV!
)il NS by By, —1

By, = (@,0,X) IV s

Dy, = (0,X,0)  S4lgsl

By, = (0,0,0)  &dul gl
tlaid aaly g€ By Xy, 2

Xy, =&X,0,0)

AN £ oil) (ha BasYg AAY A gung il SIS A ganall Lt =2

Legiynd Xy, 5 Dy, aiee (NCS=2) S g sl (o 2dgusg it LSS desana A Jal (e
:&;tms
toaesS i By, —1
Oy, = (0,8,X) IV gl
By, = (6,X,0)  S6l gy
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Jasd "\3\5 t}“s “—D"‘B XNZ _2

XN32 = (X,@, Q)

I ol (pa 5SY)g LIAY L gung sinil) ASaS de ganal) i i =3

Lgiyms Xy, 5 Oy, baiee (NCS=3) il gl (1 Adgug s 4D dosana A sl e
: Sl

gl DS iy By, —1
Oy = (0,0,X) I e
Onys = (B,X,0) S g
Dygs = (0, X,X)  &dal gl

i)l DS Lghyms Xy, 2
Xy = (X,0,0) Js¥ gsid
Xy, = (X, X,0) ) gl

[3] :Jba —4

X ={a,b,cdef}

sl an lanie
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A= ({a,b,c,d}, {e}, {f D)
D = ({a,b},{e,c},{f,d})

Laady (NCS-2) Liads (NCS-1) Js¥) gl (a £Sgua it 4SS degana Jiws D 5 A (30 US
(NCS-3)
-2
B = ({a,b,c},{d},{e})
Crod A 5 (NCS-2) ol 1€y (NCS-1) Js¥) g5l (pe ASgusg i 2SS degane B fias
(NCS-3)

-3
¢ = ({a, b}, {c,d}{e, f,a})

Ay (NCS-2) anal 1Sy (NCS=3) il g il (a 4 gasg i oS degana C i

(NCS-1)

[3] : A g siill ACouSl) Ao ganall Bygun iups  5-4-1
Y NCS o B = (By, By, Bs) Lad lualy X [iNCS 2 A = (4,45, 43) Ll oSS
P JSEIL ddjea Al Ly (S e Badse degene 3 Y 53X e IS G )
f:X->Y (7.1)
tladie
PJSAlL Capaig ¢ Y ANGCS o f(A) ol W Sap f 1 Awalh A 5y -1

f(A) = (f(A1) »f(Az) ’f(A?,)) (8-1)
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tJSAlL Caaig « X ANCS o f7H(B) ol el apf 1 2uill B 5j5m -2

f71(B) = (f71(By) ,f71(B2) ,f7(B3)) (9.1)

Neutrosophic Sets  [3] [42]: A€ g g yisil) Cile gaaall  5-1

e ganall ¢ Cililaally CBallg L gy sl de ganall L) aualiall Ciplail ans L e (i yaing
bl e ganall et & LS gy funll e ganal) o Eua) [3] [31] [32] [53] [59] il guug il

(Al Gile ganall paexd & 3K g finl) LKD) ile sanall

Definition of Neutrosophic Set  :4dgug il 4 gaaall Cupi 1-5-1

t N L (NS LansBU L) 5ay) g fi degana A (Sily (AlA 2 Ba3as degene X (K1)
A={(a(x)  kg(x),v4(x);x €X ) (10.1)

A2 2D dajag Digumall Aoy Ay il e Jis Jlgo o2 v4 (X)) 5 ka(x) 5 pa(x) S

. A deganall igume M|
syl G
70 < pga(x)  ky(x),v(x) <17 (11.1)
s
0 < () + ke () + vy(x) < 3% (12.1)

.x EA X



28

14K g yiil) 5y AdAY) Ao ganal) Ciaps 2-5-1

rJEIEX (& 1y 5 Oy aSdgmg il Cilesanall Cijmin A e degena X Jal s

i)l dals by o ol Oy —1
0N3 = { (0,1,0) ;X E X}

il gyl xS ey 1y -2

1y: ={(1,00) ; x€ X}
1y, ={(1,01) ; x€X}
1ys ={(1,1,0) ; x € X}
lya ={(1,1,1) ; x€X}

140S8 o g yiull) ds gaaal) ‘A-Ald Uif}-\" 3-5-1

degana A= {(a(x), ka(x),v,(x)); x € X} Luals AME L Aesane X sl

C(A) 3ol 4l 3ayiy OIS ploil LS abjoi A Siie Bitie ¢ X 8 3:Cd g i
A =((1-m),(1-k®), A -vax)) Vg
Co(A) = (va(x) , ka(x), ma(x)) Al gl

C3(4) = ((vy(x) »(1 - kA(X)) g () Bl & gal)
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:ds‘ﬂ‘\@.j:\.:\s:ﬁ)uj):\e.\ QLLJAAAB}A us'ﬂ} ‘@B)psqmlcwxuﬂ
A = (uA(x);kA(x);vA(x))
B = (pup(x), kpg(x),vp(x))
Al Gl Cajes ladiee x € X Gus
:elsil By Cayes (AN B) -1

JsY! gl

ANB=( pa(x).ua(x) ,ka(x).kp(x) ,va(x).vg(x))

‘;'1155\ t}.ﬂ\

ANB=( pa() Apg(x) ,ka(x) Akp(x) ,vax) Vvp(x))

S8 ¢ g

ANB=( () Apg(x) ,ka(x) Vkg(x) ,va(x) Vvg(x))

tones€ diys (AUB) -2
JsY) gl
AUB=( pa(x®) Vup(x) ,ka(x) Vkg(x) ,va(x) Avg(x))

LFH\SS\ @.’J\

AUB=( pa(®) Vpp(x) ,ka(x) Akpg(x) ,va(x) Avp(x))
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1A g g yill Cile ganall (e Alile o g Laia¥)g adlil) cilblas averi il 5-5-1

{A;, €]} oS¢ adsuy il closanall o dlile o g Laally alalil) Sllee aaan’ oo

: e X (ANSS (e dlile

PX EX Cus GegS Ayl (N4 ) €] -1
Js¥ g sl
N4 = (A gy A ky@ WV v, @)
Sl g sl
nA; = (A gy WV ke, Vo))
Px EX s e A s (UA; ) Lj €] 1
Js¥) g5l
UA = (Vg WV k() A vy, ()
S g sl
U = (Vi) A Ky, A vy ()

[40] 2k goug il i b Lyhaial) ciBlal) (rd i 6-1

Caal alsll s AN 4 jualiell goene Cus NL (e Gilesens (B3, 02, f2) 5 (81,04, f1) O
;S ISl (ALY, =) Lihiall B
1_ ﬁ(tl, il’fl) = (fl; ill tl)

2= (ty, i1, f1) A (tp iz f2) = (t =min{ty, 5} ,i =1 -+ f),f = max{f, 2} )
3= (ty,in f1) V (tp iz f2) = (t = max{ty, tp} ,i=1—(t+ f),f = min{f}, 5} )

CNLT el culidladl o3 deganal ay
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s dalud) uf}.*d\ (pa dauil

A VA, V.. VA= (L)

t = max{t,, ty, ..., t,}
f=min{f}, f5, ..., fo}
i=1-(t+f)
1055y
Ay N Ay A A A= ()
t = min{ty, ty, ..., t,} G

f =max{fy, fo ... fn}

i=1-(t+f)

[3] : NLI1pe (pia€d g sind (e gane dylia 71

(t1, 14, f1) < (E2, 02, f2) 1055 laie (NLT e Glesana (B3, 0, f2) 5 (1,04, f1) oS

s e (phaydll asl (S 1)

tl < tz _1

f1<f2& L =t -2



32

il b Balsl) aaliall Cijlasll any ]

Neutrosophic measurement  [41] :éldgug il (uld s 8-1

sy Cymy (Sdgusg 5l puall = 0) X e (Sigus il sl =0 (2 2 5 (Sdgug i olizad X (S
Ol g (2D Gmns (5933 lgple Capaall X desanall o (3 e (SdS) il — 0 ik
JSAl AE€X, ACX Cus A dSgus i degena dal e V cligug il
V:X > R3 (13.1)
V(4) = (m(A) ,m(neut A) ,m(anti A) )
A L) Ll poadU Gas 4 (neut A) 5 Azl Gaall o (anti A) JUITEN
A e sl gall Gld i s m(A)

A e 2l e gall b Jws s m(neut A)

ALzl sad) gall puld s s m(anti A)
:lBadla

(XL, Z, V) A e ple s g, il (uld olad — 1
ol ) cligug il (il e 258 m(antiA) =0 5 m(neut A) =0 Jaf e =2
Sl

s Jlia
btie aiye i (0.1 X 0.2) (sl 4 sy fie (5 X 5) peans Ll S 131 1

V (surface) = (24.98 , 0.02 , 0)

el i g piil) Gl Vs
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tladic e 38 Cpgag dad 0y jas =2

V (dice) = (4,2, 0)
il aaldssaiall 4] ol gy ) uld V Gas

[41] 1 Shoung Sl aal) asa) w5 9 -1

Definition of Neutrosophic Statistical Number
P N (g il SleanV) aael) Cajeg
sy giall iy aamall gallid G N=d+i
q=0.8+i lac g €[0.8,0.9] of ales b ¢ g sk Japually alas Y U 13 ~ 1]
g eaamal pe el P €[0,0.1] 5 g e sl il a0 0.8 Cus

r= -6 +i bae 7 € [—6,—4] Ll giS 1y -2

Ieandl ye gall o 0 €[0,2] 5 el giall g8 (-6) Cus

[41] : b o il JalsS chuas  10-1
Definition of Neutrosophic Integration
PdSall f Al el gug ) JalSs Cayas ldgug il (uld pladinly
[ f dv (14.1)

Vb gung il el dalls JalSall 32T ging ¢ Sigung il Qull) sliad X um
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13y Sany DU Gaasy o (S

ALl Aol dagks glaiy Lo — 1
cdal&all oY) aall o e asll sl Lad -2
cdaldy cladlly (3l Lad -3

:(1 HJ\AJ\

sAd)al) Ay alaty aaatdU)

PJSAlL oy cldgus il Al e fyr[a, bl > R Ll oS

fu(x) = g&x) +i(x) (15.1)
) el s gl () 5 fy(X) e s sl g ()
@bl Gix IS dal oo i Gan
i(x) €[0,h(x)] ; h(x)=0 1050y
r) Ayt ol 0sS5 fiy () Al a8 el

fn(x) €lg(x) ,g(x) +h(x)]

f-\ g(x)+h(x)
— A
T o gl

v

0 a b X

ALalSal) A1 Aaghy (glaial) aaaidU Als Jia (1-1) Jeil
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1055 el gug il JalSig
[ fu@) dv = [ g0 dx + [ i(x) dax (16.1)
:(ZHJ\AJ\

DS aall [ alaty aaashl)

SNl e cpaSlie pe WSEX e [a,0] Jadll e 21X > R Al JelSs of oy il e

:L*gi (€) 2ana Teyns (ay) Jaana Teja clla @ SY) asll of [y Gun @

€€[0,0.1] JE Jass e Can a=a;+¢

f(x)

v

aq a,+0.1

Jalsill S aadly glatiall aatsl) Al Jie (2-1) JSa

fff(x)dv = fff(x)dx -0 (17.1)

Jlaall ) i §y 22D Cun

iy € [0 ,faalﬁo'lf(x)dx]
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LAl 42y ylay o
[} f)dv = ffl+0_1 f@)dx + i, (18.1)

i, € [0,];?+&1f(x)dx]

[8] : A€ gy i) Anasad) cluaidl)  11-1

The Neutrosophic Numerical Measurements

waDU g [ 5 &dis daclb ya Cum a4 bl JSAIL A gu il el e

=1 5 L0=0 =

) A geng ) A0 Ll (<0 ]

—2—-41 , —1+0I , 3451 , 6+7I
My = w hagiall uail
(—2—-41)+(—1+01)+(3+5D+(6+71) —2—-1434+46 . —4+0+5+7
= ” = ” + [ =15+ 2]
rhaggl) Guadd
(—1+01)2+(3+51) _ —12+3 n 0;51 —1425]

Ul ) A g g il HasSU Jagiall o6 Cilay) qandd ]

(—2—4D—-My=(-2-4D—-(15+2D) =-35-61
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(—140D—My=(-1+0D—-(1.5+2D) =-25-21
(345D —-My=0B+5D)—-(15+20) =15+31I

(6+7D—My=(6+70)—(15+21)=45+5I

rldpaiy) (¥ 2
(—3.5— 612 = (=3.5)2 4+ 2(=3.5)(—6 ) + (-6 1)2 = 12.25 + 42 1 + 36 I?
= 12254421+ 361 =12.25+781
tand dalall (uding
(—2.5-21)%2 = 625+ 141

(1.5 +31)2 =2.25+ 181

(45+51)2=20.25+701

gl Gla) oY) el ]

S = \/Z( (aj+(bD);)-My)?

n

=+/10.25 + 45 1

S =\](12.25+78I)+(6.25+14I)+(2.25+18I)+(20.25+7OI)
4
f WIS Y 5 X saais x4 YT L Aanll (gl S it nel el Sal) sl s
V1025+451=x+y]l
Fodhll iy
1025+ 451 =x%+ Q2xy + y?) 1
:‘?Jt\nf)
x?=10.25> x=3.20
45 = 2xy + y*> = 2(3.20)y + y*> >y = 0.64

3.20 + 0.64 1 pop Lol A A g il) dlae S (gylnal) Calaty) s
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Ald) £ gusg il MaeY) e danall giall (SLDISH (glanall Cihat¥) 58 (3.20) 22al) of Ll -
eV e damall ye ehall DS (gleall Gl Gud 58 (0.64) S5 (-2,-1,3,6)

D52 2 haugidl) e slaeY) o3gd (DS (glaeall a1 ((=4,0,5,7) LSdgug il

\/(—4—2)2+(o—2)24+(5—2)2+(7—2)2 — 4.30

The Neutrosophic Random numbers — [8]:4:S g g 5!l dilaal) 283 12-1

g5y O Augltia goiy CWal pa Jlpde J<8 Gt Al @luaaDUly A6V e Al oo
ClapaaDU) o 28 a5 Y SIS i ) laaaDU ol A8V e Jils el aaaY f sae
cAxD g (Al

:JGa

ol e o5 38 58 Ll Ll € 9 1) 0 (g ddipn Le (B (8 55 Brdic (gaa] Ll IS 13)
S Hstal) Judiall Lol algié Gaanall gslely ) 5Sie U8 58S ins 5 clgie

2,9,9,1,0,7,1,3,1,1,8
ol pe BKI [ s

LSS ey sl ud pladinly A8su i Adlpde S sl Csulal) Beal (o s -
Erganl Ligluia s pe 202D Yl o ST g aaly dilia) pe (Sly LKW Ll gtial) 1850

(.\g_m Lﬁi
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[41] :cBaadia
(ole st pasDU) AT L1
S s e ey g mhad) JEal) i o) sl eliadl) e aaa® 1Y) g5l (@

N (U PR

&)

Examples of indeterminacy

e @l s of Jha) da o) (gald) sliadl) jualie Cun aaaiy 1 G gl (b

N o dauzaly e gV Bl o) die W) mase 88 asghas aal 5SS 3 aa

el 8 Lo aslall gl Caline (8 el ug il Ghaie Guls o sl e 2al) das 2112
& Ly . [43] [44] [46] [48] [49] [54] [56] [57] bty coulsl asles Lnglosshlly oloaally
Aabaal Sllaall elha) e oKl dgg SN Jglaal) malyy skt 8 (C# ld (o) dasall 431 plasi
Ghic Gaki Kaall (e 4l 2a5 Ml ([45] [47] [52] Sdsusg il Sl e daad) gl e

IS il 203D 2 G el 5f i) Dl 6 (3 hiiguny sl
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The classical probability and its proprieties due to Neutrosophic logic

200,60 el PE bR E s @ ¢

o

C

thedl jamde
S QU e g il Glase ods Jaill Va3 2
Yoy 35y ill Slasdl | gl ol e\ el Jm\
olas am i o e« Sabsmraiell S IV iy )
) L 35y cagp BN ) Sl o 3] L) JLEY Tn

023 BLEYL gl Glane (329 b 1y oy YLV iy

WP WEEATE (o (R Y,
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Neutrosophic Random Experiments :élé gug sl 4l gdal) oyladl) 1-2

Gl il ¢aladiY) 8 ke o yailld Aussiglly ashell c¥lae 8 Laps Bpalell Ll 3 (ool Laal alas
OS5 g Cag lall o3a (8 el s ) dgluie il Jaxy Cages Aliie Jagyd a3 sl shal o
G0 0S8 Y sl e A Js gl ey il @l e A5 Sl o8 asas e o)l
LS i Jag il alina o gn (930 () Aat eha] (e il s g Jallig clyiall (iams o ass
3aly (waaY) saame e Ao e Lpaall 3 Joani Lovie Al Clatlly Coylatll o2 Congi

AShgug i dupaS Ao Ulias 38 (0685 daull 03¢y oty

Jla

) sl e dupaill o3 DA (e Ghanion llh (3508 (gm0 zrhans o 355 s ey e

PR
{1,2,3,4,5,6,i}
(ails e mall Jab 3l jas i OlS) saame e dai o Jpeanll Guai cus
A g i Adlpde dupats il oda Jie e

Sample Spaces and Events due to Neutrosophic :éls gug sisill 384 Gilaalle dimll slad 2-2

o3 (et Lodiey . Ainall olisd and lgule (3l Alpde doyatl ASaall geiliall IS (e Ailgall (Mie) X de sanal

- Al il e Ao gene 4l o ¢ X Al climd e (D A ) A desena sp sdiaally

2D et Loy ) Aabaall lasenal) (S Aoy Sl X disad) slind (pe ligung il e ganas

+ &l gusg gitll ilaal o Aieall il (he (s Y ]
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The concept of Neutrosophic probability :&léguwg iill Jlais) agga 3-2

el JlaaY) aSiaihles a3 Sl ¢ ee s g oy A0l (ulie sa Jlan¥) of alas o

[4] : M JSAL SdSH ol QS asaxd sty (Segus sl

A Soallg gyl e 2D g6y Sl je e A&all ¢85 ace Gy e

ol e ea¥laaal)l | el e eVl asall el e Jleal] sl
g il Jln¥) 3l Wl A = (Ay, A, Az)  Shgms 5l Gaaall Lual ¢S 138
[53] sl ISall aal) 13g] (NP 5yl 4l e y)
NP(A) = (P(A,) ,P(4;) ,P(43) ) =(T,I,F) (1.2)
A Gl g gy Janl i Py = P(Ay) o das
2D g8y Jinl Sy P, = P(A3)
A Gonll gy aae Jlanl Jia Py = P(A3)
POl SIS JLan) Cauped g
0<P,P,P;<1 (2.2)
PJSAL @l gug il Jlaia) Cipas bl
NP:X - [0,1]° (3.2)
r S it e elial X Cus

il dilesene (o OS Jal o (Sgung i Jlainl cllay 5lly Aol deganal o Gl clindll



43

rcilliadla

Aagall cp el kv 4b - Gbe LSS ) = ligug ) Ghie B o s o Lyl 13) -1
[41]  :Jst ) Lasay (llaall Uadlly ool Undl) Gl3C, dallaall ddiiatly Lol
Y S 8 asY) Goal) (6l) Glaal 28V Gianll fy e of gy (S il 3laidl)
JY) e sanls s 8 asY) Gl (6F) el 2SY) Gnlly (11 0 LdLaY) diads Kl
1< TY s (1 s Adlaa) eV JS G g
died Aad) VD IS 8 daatsall Giaall) Gladlly i) Gall Gy Saal 4ilie IS
@ ols JBY) e sy Alla 8 dsisall Gal) ) ail) Jesisdl) Gaaally (70 & Adlany]
LT0< 0 o G (0 sp allas) eyl (S

1*=1+¢ & 0=0-c¢
N O P SR
170,17 ) s Jaall e (T,1,F) cligSall capan Al

[4] : U}S:' e (ésfsy})z:u Lés.'-‘“y‘s G A= (AerZ)A3) d;i e -2

"0 < P(Ay) + P(4,) + P(4;) <3* (4.2)

The Axioms of Neutrosophic probability : .$8gug il Slaia¥) Glabua 1-3-2

[A]: 0S8l 55 A = (Ag, Ay, A3)  (oSiismy ) LSS Gall Jlas) — 1
NP(A) = ( P(A1) ’ P(Az) , P(A3) )
0<0<PA)<1<1t ro G

0<0<PA)<1<1*

0<0<PA)<1<1*
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oS Audline A€ g in Glas] A, Ay, e ol 00 =2

NP(A;UA, U ... )=(P (AyUAU..........) , P(iauan.) » PAUA UL ) =
( P(A)+P@A)+ ... , Pliaua,u.)» PALUAUL))

oSy ) JaiaV U Adlaial) dalgll cilliadal) (any 2-3-2

[4] :(1-2) dbada

D 0sS Y A © B Ly (uSigug i ofias A B Lual (IS 13)
:Js¥) gl

NP(A) < NP(B) ; P(A)) <P(B;) ,P(A,)<P(B,) ,P(A;)=P(By)
G g sl

NP(A) < NP(B) ; P(A)) <P(B;) ,P(A;) 2P(B,) ,P(A3) =P(B;3)

[4] :(2-2) diads

NP (@y)  JSall 4l ey cligus sl (Jal) deatiosal) Gsaall Jlaial
sl dx0)lS ddyas
tJsY) g sl

NP (8y) = (P(),P(8),P(8)) = (0,0,0) = 0y
:LF"\:J\ t}.ﬁ\

NP (6y) = (P(®),P(8),P(X)) = (0,0,1)
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A g gl
NP (8y) = (P(®),P(X),P(8)) = (0,1,0)
sl & gill

NP (8y) = (P(8),P(X),P(X)) = (0,1,1)

[4] :(3-2) dada

NP (Xy) 3ol 4l Sy dldgns sl (aSY1) Jalil) ol Jlaa)

rglsil )l el
:Js¥) gl
NP (Xy) =(PX),P(X),P(X))=(1,1,1) =1y

: S g5

NP (Xy) = (P(X),P(X),P(®)) = (1,1,0)
el gl

NP (Xy) = (P(X),P(8),P(®)) = (1,0,0)
)l gl

NP (Xy) = (P(X),P(8),P(X)) = (1,0,1)

[4] :(4-2) Asde

P A DA elel) (385 aey aaal) 38 Jlainl OB A sl adie e A Caaall (IS 1Y)
A® = (A1, A7 ,A3) Sux
:Js¥) gl

NP (4%) = (P(A),P(AS),P(A)) =(1-p(41) ,1—-p(4),1—p(43))
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1 SG &gl
NP (A°) = ( P(A3) ;P(Az) ;P(A1) )
sl t}.ﬂ\

NP (A°) = ( P(43) ,P(A3) ,P(Ay) )

[4]:(5-2 ) dBada

OxSdgug s s AB dal
A=(A,A,A)
B = (BerZrBB)
tJSEIL ey (fianl) il adalill Jlaial ()5S laie
NP(ANB) = (P(A; N By) ,P(A, N B,) ,P(A; UB5))
ol
NP(AnB) = (P(A; n By) ,P(A, U B,) ,P(A; UB3))
t 05 AL B, C aagu il Gilaall Jal (e Leadly
NP(ANBNC)=( PA;n B;NnC;) ,P(A,Nn B,NC,) ,P(A; UB3;UC3) )
5
NP(ANBNC)=( P(A;n B;nC;) ,P(A,U B,UC,) ,P(A; UB3UC3) )

s il Y e N le el (K
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[4] :(6-2) Akiade

b USAIL (S g s (pfiand g Laa¥) Jlainl (055 ((5-2) bl b Rdad) il ) s s

NP(AUB) = (P(A, U B;) ,P(A, U B,) ,P(A; NBy))
o
NP(AUB) = (P(A, U B,) ,P(A,n B,) ,P(A; NBy))

:(7=2) aBaadla

Poe ple a6 A Sigug il Gaall Lual (IS 13)
A=A, UA,U.......UA,

A; = (A, A, Agz) ;1 =123 Plus
A (Shsus il Goall basie Adlie Ay, Ay, ... ... LA S g g il s il
P JSAIL A4Sy
(A= ((A11,415,413) U (Ay1,455,453) U ... ..U (Ap1, Apos Anz))
105Sag

NP(A) = NP(A,) + NP(4,) + - ..+ NP(4,)

:(8-2) aBaadla

AUA =X
r g

NP (A) + NP(A°) = NP(Xy)

(3-2) dladld) 8 le e 30 Ay gl e g5 6l 05 O Sl e NP(Xy) 5
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Neutrosophic Conditional Probability :¢ld g g jiuil) By Juiay)  4-2

B 5 A (s il ofanl Ll (IS 13
A = (A1!A2!A3)
B = (B11B21B3)
(JSAIL B ol gy dayis A il gl Sy il oyl JLial) Cipe Sitie

NP(A|B) = ( P(A|B) ,P(indetery),P(A°|B) )

= ( p;’igf) ,P(indeterA|B) ,p(::;)B) ) (5.2)

P(B) > 0y : by

RIS PSPPI P

NP(AlB) — (P(AlnBl) P(A,NB,) P(A3NB3) )

P(B;) ' P(By) ' P(Bs)

(6.2)
NP(A|B) # NP(B|A) of giiios dias

Plol et B Cuaall g siigy dagpiia AC (Sibgusg il) Caaal) acial Jajdll Jlaia) =

i)
M gl
C _ (P(A3nBy) P(A5nB;) P(A1NBj3)
NP(4°|B) _( P(B,) ' P(B,) ' P(B3) )
:Lfalﬂ\ @.’J\

NP(A|B) = (P(A3031) P(A;NnB;) P(A1NB3) )

P(By) ' P(By) ' P(Bs)

oS g Fiill o pil) JUaia¥) A el 52c 8wk

NP(BNA) =( P(A).P(B;|A;) ,P(A;).P(B;|A;) ,P(A3).P(B5|A3)) (7.2)
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The Independent Neutrosophic Events :ilfiuall d.Sd gug il &laal) 5-2

AV gsds 4 s Y Lgie @l sy OIS 13 Sl Ll A, B (g ) Giiaall e Jois
Juia¥) Y (gsly B Gl ggigdaps A aall g il oyl Jaia¥) (55 laaie
CA D (S sl
2 &Y Jagyall aaf 3aa3 1A, B Dl (e aaill aakiing
NP(A|B) = NP(A)

NP(B|A) = NP(B)

NP(A N B) = NP(A).NP(B)
(SudS) )yl i) e slaie W Alggn Bilad) Jag il dana (o (3inil aliins)

DO aliine A, B (S g i) il IS 13 5 810 Sy

B e Jiu A€
B¢ (e Jiauw AS

(SIS anY) Pl Gyl e ¢(42) Lphail) b adiall Gaaall Cagat e Laguing)

s8l@ g inil) ghie 389 Wb dduag SN JlaiaW) GgilE  6-2

The law of total probability and Bayes formula due to Neutrosophic logic

The law of Neutrosophic total probability :¢légug il (:JSS\ Jlaial) () eild

Ap Ay e, Ay ESigas 5l ALLall a8 (a5l Asal) oliad Ll —

A{UA,U..UA, =Xy
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((A11:A12»A13) U (Az1,A2,A23) U ... U (AnpAnz»Ans)) = XN
g Lad tie Hie duiliie K8 gy sl ALalill Culaal) =2
ANA =0 Vi#]

A Ay Ay A 5l SInY) pues S b Sl B (S il Gl -3

A Az s, Ay ASlisus ) S8 gaas (B AS5ka dhs Ji B (Sihgug i) tisnl) of (i oy (1-2) JS&)

ElanY) 03] (Kibgusg sl Jlan¥) 23y
NP(A,),NP(A,), .....,NP(A,)
rol daadls (1-2) J<a e
NP(B) = NP(A, NB)+ NP(4, NB) + ..+ NP(4, NB)

1(7-2) 3D ¢ Sigusg il Loyl Jlia¥) b cagpall 86 (g

NP(BNA;) = (P(A;1).P(B\Ai1),P(A;,). P(B2\A; ) ,P(Ai3). P(BS \Ai3)) (8.2)
Tl

NP(B) = (p(A11). P(B1\A11),p(A12). P(B;\A12), p(A13). P(BS \A13) +

+( p(421). P(B1\A31),p(A;;). P(B;\A3;), p(A23). P(BS \Az3)

+ -+ (p(An1). P(B1\Apn1), P(An2). P(Bx\Ap2), p(An3). P(B3 \Ap3) (9.2)
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Bays formula by Neutrosophic  :éldgug ill ddijhas 5k dass

) (1-2) JEA (o 53BN
B aSpad diall gy Jinl (= S sl KU JLiaY)

A; ol Jlan) LB (Kdgug il Gaall Gigan Jpds (T bl
(A o0 05 o il LB e juaie ladl &)

G5t ) et (Sgsg 5t ASH JlaiaV) (58 Canped 8 lalining Al Aplud) Sl dll (uds o
sl dralls 5l

_ (P(B1\AiDp(Ai1) P(B2\Aix)p(Aiz) P(B3\AZ)p(Af
NP (Ai\B)_( pB) ' p®B) p(B) ) (102)

(L*QJLJ\ eladll Con sy Al e d\:m) A
FASAL (Sabgg il Al claby 2y jaa oldl] duad Wal (s
X={1,2,3,4,5,6,i}

A Y LaaY) cadd Bie 0,10 ) (ssbos 1) e Jgeanll Jlaial Lualy

NP(1) = (22 ,0.10,5(—) ) -1
=( 015 ,0.10 ,0.75 )= NP (2) =--..= NP(6)
)

NP (1¢) = ( P(2,3,4,56), 0.10 , P(1))

=( 5 (0.15) , 0.10 , 0.15 )=( 0.75 , 0.10 , 0.15 )
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-3
NP(1 or 2)=(p(1) +p(2),0.10 ,p(3,456))
=(2(0.15),0.10 ,4(0.15))
= (0.30 ,0.10 ,0.60 )
t0sSo s A= {1,2,3} B={2,3.4,5} Ll (56 cps oSlgm

NP(A or B)=NP(A U B)=(P(A)+ P(B)—P(ANB),0.10 ,P(A® and B°))
= (13(0.15) + 4(0.15) — 2(0.15) , 0.10 , P(6))

=( 0.75,0.10 ,P(6) ) = (0.75 ,0.10 ,0.15)

NP ({1,2,3}) = (P{1,2,3},0.10, P{1,2,3}°)
=(p(1) +p2)+p@3) ,010 ,p(4) +p(5) +p(6))
= (0.15 + 0.15 4+ 0.15 , 0.10,0.15 + 0.15 4 0.15)
= (0.45 ,0.10,0,45)
tsnd Ba Ll 4l (o jhy (sliadll jualic Cams aaat Al e Jli)

e clitadl e 20 3 B gl deaiclilas 30 50 A eyl Jead clilay 5

(e O Sl Zgead) finasa
ball e A dilhdl e Jgasl Goa Jiog A oK 1Y

sall e B dilad) e Jseanll Giaa Jio B
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1055 daie sl e BoddlUay cus 13)

5 2 2
NP (A\B) = (3.5 .5)
106K i Byall e A lay s 13)
3 2 4
NP\ = (2,2 .0)

PASally (sS LlEad @l gug il Aliyhay ol Ak
NP(4\B) = ( P(A\B),P(indeter 4), P(A°\B))

= (HEDID  p(indeter 55) ,P(B) )

=<§% 2 ,P(B)> =(3.2.%)

10

(5 Wia¥ly i) 8 aanDU elgily s Jlia) Al
X={a,b,c,d} JSullipmal X dcganal Ll oS
ZU,}AX}

A= ({a, b}, {c}, {d))
B~ ({a}. {c}, {d. b})
X ol JA) g5l o (S 5 SIS (e pane
il

Ul = ({a, b}! {C! d}! {a, d})
UZ = ({a, b! C}! {C}! {d})

X e Al g ill e dldgug i G (e gans
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tJsY) sl le ganal Auilly (35S laaie

bl Jo¥) g5l -1
AN B = ({a},{c},{d, b})
NP(AnB) = (0.25,0.25,0.50)
el S g gl
ANB = ({a},{c},{d,b})
NP(ANB) = (0.25,0.25,0.50)
g LaaSl Jg¥) gl -2
AUB = ({a,b},{c},{d})
NP(AUB) = (0.50,0.25,0.25)
g Laisd 3 ¢l
AUB = ({a,b},{c},{d})
NP(AUB) = (0.50,0.25,0.25)
tasiall Jo¥1 g il -3
A® = (41,43, 45) = (e, d} {a,b,d}, {a, b, c})
NP(A%) = (0.50,0.75,0.75)
tasiall ] g5l

A® = (43,4;,4,) = (({d}, {c} {a, b))

NP(A°) = (0.25,0.25,0.50)
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AC = (A3 ,A%,Al) = ({d}, {Cl, b, d}: {a! b})
NP(A°) = (0.25,0.75,0.50)

B¢ = (B{,B3,B3) = ({b,c,d},{a,b,d},{a, b})

NP(B¢) = (0.75,0.75,0.50)

B¢ = (B3, B;,B;) = ({b,d},{c},{a})

NP(B®) = (0.50,0.25,0.25)

B¢ = (B, B3,B,) = ({b,d},{a,b,d},{a})

NP(B®) = (0.50,0.75,0.25)

U,uU, = {a,b,c}{cd}{d})

U,uU, = {ab,c}{c}{d})

UpnU; = ({a,b},{c}{a,d})

NP(U, nU,) = (0.50,0.25 ,0.50)

:aciall Gl g

taaiall J5Y1 g gill -4

tpaiall B & gall

:asiall i) il

:05Ss Calll gaill e ganal dilly

g LaadU Jg¥) g5l -5
re Lo G g gl
aalall (V) gl -6
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UpnU; = ({ab}{cd}{ad})

NP(U, nU,) = (0.50,0.50 ,0.50)

Ui = ({c,d}. {a, b}, {b,c})

NP (US) = (0.50,0.50,0.50)

Uf = ({a,d}, {c,d},{a,b})

NP (Uf) = (0.50,0.50,0.50 )

Uf = ({a,d}, {a, b}, {a,d})

NP (Uf) = (0.50,0.50,0.50 )

U; = ({d}.{a,b,d},{a, b, c})

NP (U$) = (0.25,0.75,0.75)

U; = ({d},{c}.{a, b, c})

NP (US) = (0.25,0.25,0.75 )

el ) g gl

: paiall Jg! gsil =7

ociall ) g5

s paiall GG & i)

taaiall Jg¥1 g il -8

tpaiall SUI & al)
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U; = ({d},{a, b, d},{a, b, c})

NP (US) = (0.25,0.75,0.75)

NP (A) =(0.50, 0.25, 0.25)
NP (B) = (0.25,0.25,0.50)

NP (U;) =(0-50, 0.50, 0.50)

NP (U,) =(0.75, 0.25, 0.25)

NP (U£) =(0.50, 0.50, 0.50)

NP (US) =(0.25, 0.75, 0.75)

(AnB)¢ = ({b,c,d},{a,b,d},{a,c})

NP(A N B) = (0.75 ,0.75,0.50 )

A° n B¢ = ({c,d},{a,b,d},{a,b,c})
NP (A° n BS) = (0.50,0.75,0.75)

asiall ) il

-10

-11
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A¢ UB¢ = ({c,d,b},{a,b,d} {a,c})
NP( A° UB¢ )= (0.75,0.75,0.50)
-12
AxB ={(a,a),(b,a)},{(c,0)},{(d,d),(d, b)}

NP(A * B) =(i L i)

16 " 16 ’ 16

B+ A= ({(a,a),(a,b)},{c,c},{(d,d),(b,d)}

NP(B+A) = (= ,=,2)

16 '16 ' 16

AxU; ={(a,a),(a,b),(b,a), (b b)},{(cc) (c,d)}{(d a)(dd)}

4 2 2

NP(A * U,) = (— 2 —)

16’16’ 16

U; *U, =
({(a,a), (a,b), (a,¢), (b,a), (b,b), (b,c)},{(c,c), (d,0)},{(a,d), (d,d)}

NP( UpxU, )=(2,2,2)

16’16’ 16
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daad gy yiaill dsilgdiall Sl yaksioll

Neutrosophic Random Variables

)

6\

s hadl jasls
s o2 L 2 A8 g el Ayl Al ol Lin 3 pos
i O i L kg gl s 33 RSN 312l i
355 B Asma bl A3lotill SIAC ity conadlly 3152
b Ll Kl 3y 8 s (85 Al ASC3pme e Ry 5L
LI o 2 e G N Saidl Sl 2

. e
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:dadda 1-3

& S eldgug il (3haia (385 Adlsdall colailly iV LaY) aalie Gy Giludl duadll 8 luaye
g dalal (e Yoy Algtial) 4 patll Agell Jalisy Alaiiye ne o e ulaill 3 2y la¥) e S
o Ble el Gan b 0sS ddlpdall dnanll Aiedl) i) o) Al Jalis o] 3 Lgasds disal) Jali
) Aasl) il 538 Jagaty gk Lild Allall oda 5 Ll Leae Jalail) Comay Cibiansa o cilina
Al gital) 4yaill Anel) pliab jealic Jagatl daadiveall AV ¢ Alpdial) uaiall af cans diiis dunse ad

sl pally e Lo b ddis dge od )

Slame o Yo Lne i Cadlsall oy Alpial) Tl il G el aa35us Alpiall cluaialld
o Ll Ay Sial) ity Jlgfial) el of Gusy (SeDISH laial) ) b ellyy clia
oally e i e g 2By Ay dall o pariy (Slgdall juitiall (8 Sdg g sill (laiall
Lol (g €D A i Adlpfial) ylatl) il Jia il 28 adl Cany Kby g il s al

A€ DU dlley o (S axie 98 (Sigusy il Slpdall il of 1s Of aobsiass

cloasl) ;,Lu ‘_sﬁ Kgc ujl g)}@.la dg2 \:\\"“)J\ Ui L"\:\_' Q\:GW\ = g_.ett;:: .Je.\;f)d\ ui JS.J (e .J.Nj

Adlpdall Ayl Galall salal

Llgudall el Capiad (S (S Ghaiall WS Syl Ghid) Ay -
Poest (o) S g il
(Alatic) dnkafio A gug fis Ao Cilyia .1
Discrete Neutrosophic Random Variables
(Alicia) 8yalivne A gung i Adilgdic Clyria .2

Continuous Neutrosophic Random Variables

Neutrosophic Random Variable :(n;.éj.«.g,:..m (Hlodal) said) 2-3

Lpanl il elmd X o Glajhs caaDU) ans dllay Jlpdie yitie g8 Sigug jiil) Slpall il

Cymy e X el olisb e Bipea dlls g (Mia ) 7 (Seguns sl ikl yiialld 3K guns it Alsiie

i ol Al alhic L waaD) o< 58
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:Cilliadle

alic o peaie IS aaaT Yl Bung Liiis dad any Z (Sigug il Slpdall i) o) -1
X dal) pliad
slind allae Gub Jiar gl 2aaDU) daiis dad Jia L) Z (g jull lpdiall aial) o) =2
rol ol (R sl Mae ¥ degane 5o Jiladl allasy X dual)
Z:X - RUI
L 25 Z(W) 8 Z Sibsu sl paiall il cnt ghjgem gl A dbiiw € X il 13 -3

Pddis dad g waan Y

WA

o>—

Z(W) R

X

S gy i) patiall pil cat die e Akl §)gea Jiar (1-3) Jel

w z(w) € R
o
Z
w- z(w) € 1

(Saall ClaaDU) degena | Gun )

tieganall o —4
ZX)={z€l or zeR :zw)=z ,weX } (1.3)
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el Clana DUl de gana Leal] liliae Liaiaall lacY) degana (o Aiija degana A9

Z(X) S R+1 (2.3)

t(Juadiall) adadial) %!SJQ_QMM‘ (Hlgdal) i) 1-2-3

Discrete Neutrosophic Random Variable

Z(X) aSedl i) degane culS 13 lakatie Wlgde Tuaie 7 Sigus il Jlodall uaiall (05
(22l AL gl ) dadabic de sana

tlal (50 Al g g Finil) Al guial) il puaiall rAdiadla

»OSaall 2By AiSaal) A (e atie 220 Jiad 1B3gana

cOSaall aaadDUl ) Al Pl e diie pe e Jiad iBagasa o

all AL e ) el ALE Ll (9S8 8250mDU) A gung il Al pial) il piialls

: pdadial) (:S-\QJMM\ (Hledal) il ddlaiay) 4lict) 4y -1

Probability Mass Function

O dagiia e ol dagiia 4l Ai€adl) ailll de sana pdaia Sy it Jlpdie jiie Z OIS 1Y 1 il
f2(2) 5l W 3 alls 2 S iall Jlgdall uanall 4laay) abi<l) ally
teh WS g

NP(Z = z) ; z €Z(X)

f2(2) = { Oy s elldfae Lo 8 (33)

sAdlaiay) ALK ddjy yaled

t bl @i f7(2) = NP(Z = z) Lllaay) <) als o
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1- fZ(Z) = NP(Z) = (p(zl): p(Zz);P(Z3)) ) 0<pi,p2,p3 <1
2= Yv:fz(z) = ¥ NP(2) = Z(p(z1)»P(Zz)»p(Z3)) =(1,1,1) = 1y

Expected Value (Mean) and Variance of A Discrete Neutrosophic Random

Variable

s il e Loy (ajly X, Xg, v, Xy aill pe plalie (Sbgug s laial elad X Loal (S
NE . B3 2\:1535_9.‘»‘9‘)'.'935\ M}M\ 4l Waie 11,12, ...... 'IS Gl asassDU) &2 D1y P2y eee v » Pr
: d&ﬂh Glaz:\}

NE = Y1 pj + Xg=1my Iy (4.3)
Vi oelldy p; ¥ lasdl AL sl il a1y Gas
Vi clldy [ 2aD gy Jan dbladl Losedl Sl & my
A e o gt SISl el (alsa e by Al o ill uki Can3 -

KA NV Sl 4l s (53l aaiall Sihguns sl gl il

NV = (X n? pj+ Zieimy?® ) — (NE)? (5.3)

(1) JGa
25 & ol devicliln 3 5 # ol deas clila 5 (g Bstiea Ll 4 i
Z ALY (alid] de gena oyl Looael) i) cuilS o(3a0m0 52) lgie Sl msusae liladl (g
e Ay =~ hanu iy V50 300 S sa & daldad) 2 haiaNy V2 200 s sa # dallad)

¢ aliilly 2K gung il Aadgiall dail) o Wb . ¥5a 100 Hlud 58 s33aa



64

PAS g g i) dadgial) dagdll

NE=-2.(2) +3.(2)-1.(2) = -030 $

1oell)
NV =( (=22 (2)+ 3?2 (2) + (-D?*(2) ) —(-030)2
=49-0.09 = 481

sdadaiial) ACd g g sinil) duilgdial) Cilpiiall (e Adid]

e G 338 A le D 38 2] 558 Al b lliSy ¢33 (50 s AT Lpnmnss Lk s o

(SIS laiall ddiy Y Jalaal) La) LAY ol e Adalas gl a3lus

2ykie e Al alel Ll JaadU capaany da &l il san) 8 W o 38 L )h 3 Al A paes
Aadalia 4S8 gup i dlgde

(1) Jas

fad iy Y Gl (Klg 046 Aty e HUadY) hagiud Jlas) @la of i Lgall sla ) e le
a1 )l laySin ol ad 5 a8 Gaalall (g Jalse llia o 0.54 58 5UasY) Lasius axe Jlaal ol
Ly e s ol ale Sl dugal)

0.45 s (Oladl @llia Gl (4l) Tsma 1oz 5ol 6 o st o JBRI s o L jd 13) Il
s Taadlid

1-0.46—-0.45=0.09
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0955 Slgusg sl Jlaial I
NP(A) = (0.46 ,0.09 ,0.45)
bl bgie i Jia A Gaall Gua

T O smaa— Al — jhed) e Guilall €adl) gl de sane of JaadU JEal 13a (pay
cAalafi de gana

t(Juaiall) atesall L:S.éyjj.\.'d\ (Al gdad) adall 2-2-3

Continuous Neutrosophic Random Variable

Y laa) (e oo g laal ol Jlas e Ble a4l ASad) laaDUlly adll degane Jlsde e 58
:alaadla

(10-1) ciguy fnll JalSs chaas o Talaie) el (g l) lpdal) uiial) Chaas (o
:gmns

fu(2) 3ol @ e A 259 Z aine (Sibgung fiss Slodie e (51 ol e

stall il Al i el Gulsall cVLaa) LD e 3 cllaal) LAY A e
L (Sdgug sl

NP(a<z<b)= [ fy2) dz  (63)

aall e of ANl 3latie 2o LS el cluad al aaoard) s 3y JalSll opas Gua

) il 8 Ll LS Jalsall (5331 ) e



- £

Al 3-3

(1) Jéa

90 PN Dlgall eyl Ll oSl

270

X =1[0,360] 54 seiasal) il sl

028 (ye Ak (ol & Gajdl) i 1Y) aie360 5 270 ( dnase @3 3 sl Gajdll of Gy

(waaY) Barsae ye dam Ao Jasd ladieg a8)]) el d Ao ()08 s< f Aaldl

NP (indeter) = i

:100 5 90 (o sl Cig Jlaal aagl -
DRie (Sbgug fish Slpdie pate Lual adf Jaadls
NP([90,100]) = (p [90,100],p(indeter),p [90,100])

_ (10 90 260)
360 ' 360 " 360
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:(2) JGa
a&lm‘jﬁ.cimﬁtgs Cuay ‘GQBS) T‘B(Q}“# H ‘}%qg«ﬂLﬂaéAﬁﬂ(&Lm)Egjﬁaaiﬁlgisosg
o Jpanll (¢ ) mhandl o e 38 b dalle Alee o Joans of dia of (rajiily ¢ (3508 (gon

poos (1 maany Al

P (1) = 0.02

Gsliia Jlain) 58 LS of y90m o Jguan) Jlain) L 335150 Lual Al Aleall oYy

1-0.02

P(H) = P(T) = = 0.49

38 Sy sl LY oliaill
X={H,T,I}
cuamDU e Joaall Jia T Gus
HEIR\!
NP(H) = NP(T) = ( 0.49,0.02,0.49 )
Ciye D6 Aeall Ak a) e HTT Lo Jpemnll i puss sl Jlia) 50 L
-
gt ) g sl ¢Load
{H,T,1},{H,T,1},{H,T,I}

) ssbew (s

—(HHH , HHT HTH , HTT , THH , THT , TTH, TTT, IHH , IHT , ITH, ITT , HIH ,

HIT, TIH, TIT, HHI , HTI, THI, TTI, IH, 0T, HI, ITH, HIL, TIE, 1}

33 =27 jaic :ludl
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P(HHH)=P(HHT)=......... =P(TTT)= (0.49)° = 0.117469
P(IHH)= P(IHT)=........... =P(TTl)= (0.49)%(0.02) = 0.004802
P(IH)=P(IT)=.............. = P(TI1)=(0.49)(0.02)* = 0.000196

P(Il1)=(0.02)® = 0.000008

P (total indeterminacy) = 12(0.004802) + 6(0.000196) + (0.000008) = 0.058808
P(HTT) = (0.49)3 = 0.117649
198 HTT  g4i5 axc din)d Lain

P(HTT) = 7(0.117649) = 0.823543

NP(HTT) = (0.117649 ,0.058808 ,0.823543)
P (indeterminacy) = 0 :luic Sl Jlaa)
t e Joans
P(HTT) = (0.5)% = 0.125
Py el gus yiall Ay ylass
NP(HTT) = ((0.5)3,0 ,7(0.5)%) = (0.125,0,0.875)

G el HTT o Jpeaall dajd 068 il e Cilye D5 dlaall dadad o) dupas 8 o) aadls
dal e Lla Lulay) Aapdl o Gam ¢ (S V) slaadl) o clguss ) Jaal) eladl

. 0.125000 > 0.117649 2D e Jgaall
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:(3) Jha

Aa puae SlBUad) 038 (p pilay o) Guan (dBlay 52 ladae (alll 3)5) Glilayl (e de gana Ldl

relling o(lgield epall (S )

.cinAA}Q}AChGUQA\dﬂ 13 39
e gpay Glias daguige clillad) e 3 s

2 Lo Hade 8 sanly Al Cinew Ll clgaise 2 ol aipeg Gy Lagusgall il of aled) aa

¢(B

NP(AUB) = (P(A U B),P(I,,),P (A U B))

= (P(A) +P(B) —P(ANB) ,P(Iny3) ,P(A N B))

2

13 3

52 52

(3
52

(22 2 28)
52’52’52

) )

52

NP = (55 5 52)

NP = (55 5 52)

3 2
NP(A N B)=(5—2,5—2,52

47

52—12—13+3—2)

52

)
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1058 apall sl il il g (e A Aagasead) lilad) e Tk ales ¥ Ll L 13 Y) -

= (55] 555

ve® = (555 5 E)
NP(A N B)=(é,53_2]’;_2’ ;t_z’%)

NP(AUB) =(5§] =1 g%])

:L'f)!
= [+ 2 -
AT = (20050 -p U ) - 15— 2] - [

cSigug puill Al liad fiy X Caa
D ol aa C ol 5 B Godll an A ol il us (a8 35S el Ll (i
Ll
NP(AJ;A):(OJ ,0.2,0.1)
cplall (0.1) 5 dabeall (0.2) 5zl asd (0.7) cllay A o i (53
NP(C;UA):(O.S ,0.5,0.2)

¢ il 5 el 8 C 5 A Cudl) e S e Y Gligug il Jlaial L e
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A gy il JLa) pliadll Ll

{Wy, Iyp, Ly} = {We, Iep, Lc}

A @A 58 B Wy
A, B il Jalas Jier Iy
A Bl Jia Ly
We, Ieps Led dwall alie JSis
: Sl
{WAWC :WAIC,D rWALC »IA,BWC »IA,BIC,D rIA,BLC »LAWC »LAIC,D »LALC}
={0.21,0.35,0.14,0.06,0.10,0.04,0.03,0.05, 0.02 }
Ll el g gy dum il Aiaal) il Y Laa) Jia 5,21 21 sdag

ro) Js (S8 Jlaay) -1

P (Al,éjci,s) = (0.7)(0.3) = 0.21

Gl (e aaly BB e ol dolas V) e L) @llin pill 35S il 3 (6f) aal) Gl Jlas) ey
1-0.21= 0.79 (w32 Csl A

18y ST (e ) el g sl Jlais) 8
t sy Al (a

NP(A;;AJCJ;A)=

( P(A;;sjc;,é), P(dn,;gAjcmhws\J\_;;) P (Mmmsji,g)mjmmhm}c ))

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



il A (b

NP (A3 5C558) =

( P (A),é)ngé) ,P(Mﬁ?\)dah@ Ajcmhws‘w@;),P(MA}ic Laaal ds‘\hg)>
= (0,21, 0.35+ 0.06 + 0.10, 0.14 + 0.04 + 0.03 + 0.05 + 0.02)

=(0.21,0.51,0.28)

rol sami e AT ds (C

P, = {A Gl J,a} = (0.7,0.2,0.1)
P, ={C s 38} = (03,05,02)
NLI ) desane ol slaieVl elliy Ay JSAIL (5) (oSigrans sl ol pladtols o8
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In 1995, Florentin Smarandache introduced the Neutrosophic logic as a
generalization of the fuzzy logic, especially the intuitionistic fuzzy logic, adding
a new component, which determines the degree of indetermination addition to
membership degree and non-membership degree. He defined these three
components in the form of subsets (containing two or more elements) or in the
form of intervals. The main idea of Neutrosophic logic is to distinguish each
logical statement in three dimensions: health (T) in degrees, false (F) in degrees,
and indetermination (I) in degrees. Which exemplifies Smarandache's hypothesis
that all opinions on a particular issue must be taken into account.

The basic essence of our research is the application of the Neutrosophic logic to
the classical probability theory by presenting and formulating the classical
probability and some probability distributions according to the Neutrosophic
logic, and then studying the effect of using this logic on the decision-making
process, with an ongoing comparison between classical logic and Neutrosophic
logic through studies and results.

The thesis consists of five chapters distributed as follows:

Chapter 1: In this chapter, we highlight the concept of Neutrosophic logic and
define the Neutrosophic sets by both types classical and fuzzy, and we present
some basic concepts and definitions used in the search.

Chapter 2: In this chapter, we applied the Neutrosophic logic to classical
probability from the construction of the Neutrosophic sample space to the
Neutrosophic events to the definition of the Neutrosophic classical probability for
these events. We presented some of the characteristics of this probability in
addition to some important theories related to it. We also referred to the definition
of conditional probability and Bayesian theory according to the Neutrosophic
logic, and we presented some illustrative examples.



Chapter 3: In this chapter, we presented the Neutrosophic random variables,
which are a generalization of the classical random variables according to the
Neutrosophic logic. We defined the difference between random and
indetermination. We classified the Neutrosophic random variables into two types
discrete and continuous . We defined the expected value and variance for the
Neutrosophic random variable then offer some illustrative examples.

Chapter 4: In this chapter, we present some of the classical probability
distributions, in particular the Poisson distribution, the Hypergeometric
distribution, the exponential distribution, and the continuous uniform distribution
according to the Neutrosophic logic. The generalization of probability
distributions according to the Neutrosophical enables us to deal with all the
situations that face us in our work with statistical data, whatever the way it is
presented, we also find that the indeterminacy in the issue as if the distribution
parameter is defined in an undetermined manner actually affects the value of the
final probability. Thus, we cannot ignore undetermined values and distance them
from the framework of the study (as in classical logic) in order to obtain more
accurate results. In this chapter, we find that dealing with probability distributions
in the framework of Neutrosophic provides us with a comprehensive and general
study of the studied issue so that we do not neglect any data only because it is not
specific.

Chapter 5: In this chapter, we present the Neutrosophic decision-making process
(which is an extension of the classical decision-making process), based on the
decision tree model. This model was chosen because it is a powerful
mathematical method used to analyze many decision-making problems, We will
present it in two ways: one without probability and the other with Neutrosophic
probabilities, in which we can arrive at the best decision among the available
alternatives, because it is based on data that is more general and accurate than the
classical model. We know that inadequate information and inaccuracy effectively
affect the effectiveness of the decision-making process.
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