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oS 5 L) Lol s 1) A8 g 5 55 il 3 gaa Baaie Jlail HAT sl llia
Ll G oa il

p(x) = (A+B.Dx*+ (C+D.Dx+ (E+F.I) =0.
OS85 yign (s laax, = a, + byl 5 xq = aq + byl e IS O i
p(x) = 04 oatis
i

p(x) =(A+B.D[x - (a; + b D].[x — (a, + b,])] =

(A+B.Dx*+ (C+D.Dx+ (E+F.I)

O g 288 g g 5 i) S3labaal) das3 G5 SU an¥) o plall G pain
.ay, by, a,and b, Ja
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(Sl 48 Jiless) Ay clalad) 5.3
Research Problems

293 Baaate Alalaa LeSlai Al 4388 g g 3 gill Jslall 2ae oS cale JS0 -1
> 1 A0 Qb diia COlbaay 4588 g 5 yi g
Y (n=1) JSs¥ da ) e dalae 1358 o) Tas alad o (oY) aal
Lodic an g Ja Lol ol 4850y 30K8 g g 5 o) dandll Ladie Sla el
S Ty a8 7m0 288 g g i i) Al

O S A S Al @l el gl ae Alisall Jalsall dae oS -2
Lle € da )0 culds diia O lbaay 4S8 g yigi 3 san 3adeial laaas
Al da Al e dald 2gaa saaeial cpilide Gulile e Ulas 58 L)
(n=2)

Jpa Glaaie OValee CVlA oMol lgwds ALY ok (Sa 45 -3
N RENGLEGIAPR A PRI, DEPY
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Chapter Four
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Neutrosophic Random
Numbers
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Ayl gind) A8 gun g 5 gall) a2 Y) 1.4
Neutrosophic Random Numbers

On Yo e gana (o gand aladiuly S8 g s 5l Al pall QELY) A5 S
58 JS ey 38 (100) die Ll o) il Ul Jasns e Jadh 4,185 8 )
s Bea b€ {1,23..,100} sa < bi &ua[a, b] L 58 5ia

. [a,a] = a @&l 2l ) [g, b] 548l Laliiie g = b

o3a o 83 ga sall 5yl sy Uiad o5 (L) sie 3 )S Cams Bda) Jsla 5l Sl
Aolaall oda Uy Sy (<l SN ALl) ol I aand ) (5 AT 3 e 3 SI Liae) 433 1)
el e Ao sdie dalite e Yo & i (e A0 pdie dadliie Lo Jeasiv o )y
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A gy figad cilily 3 Jia 2.4
Example with Neutrosophic Data

6,[2,5], 30, [18,24]: 45V ¥ Claalia) Lyal culS
sl A W85l o) Jay a0 Asaaly e Aad )l ApE Glalidadl o) aas
O5Ss 133 [18,24] 55 3 slladl 8,1 dpilly Jlal) QS o gles 32 [2,5]
JSEy laliall JS S yein dapeall aa g dal e L 0pai (e lills Ll

D b LSyl i

[6,6],[2,5],[30,30],[18,24] .
e 0588 Ol 8wl Gl s i s Ao sane (1585 O Baalie JSI (S I
(:%A}Ss.ag_h‘u Adlaa Caial A glaa Mslu) 5y o Lﬁ%‘h—‘

s ol lead

[2,5]+[30,30] _ [2+30,5+30] _ [32.35] _ [2’3_5 — [16,17.5].

- - 2

2 2 2
16 517.5 Gl G a4 54 Lo 1l 8 Gl
Dl LS claaliiall a3 Jase il Sy s LS

[6,6] + [2,5] + [30,30] + [18,24]

4
[6+2+30+18,6+5+30+24] [56,65]

4 4
- [56 65] = [14,16.25]
-_ 4 ) 4 -_ ) . .

14 516.250m gk o s Jamall (i Gl
ol LS o Lgila ya s colaalinall o3a il il s (o
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6,6] — [14,16.2] = [6 — 16.2,6 — 14] = [-10.2,—8]
10.2,—8]2 = [-10.2, —8].[-10.2, —8] =

(—8)(=8),(—10.2). (=10.2)] = [64,104.04].

2

[
[—
[

b. [2,5] — [14,16.25] = [2 — 16.25,5 — 14] = [—-14.25,—9],
[—14.25,—9]2 = [(=9)?, (—14.25)?] = [81,203.0625].

c. [30,30] —[14,16.2] = [30 — 16.2,30 — 14] = [13.8,16],
[13.8,16]% = [13.82,162] = [190.44,256].

d. [18,24] — [14,16.2] = [18 — 16.2,24 — 14] = [1.8,10],

[1.2,10]2 = [1.82,102] = [3.24,100].
s Jlnal) ol _aiy) il

\/ [64,104.04] + [81,203.0625] + [190.44,256] + [3.24,100]
4

\/ 64 + 81 + 190.44 + 3.24 104.04 + 203.0625 + 256 + 100]
’ 4

= /[84.67,165. 775625] [V84.67,V165.775625]
[9.20163,12.8754].
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al) paa A G 3.4
Indeterminacy Related to the Sample Size
17,12,5,8,9 4a¥ clalid baaY o< )

22 (e o) Wale ¥ V1 aal €0 dlas oSl o claaliall o saa) of Lle
s Laclad cibalial) (g salely Vgl il Aillad) saaliall o claalidl

58,9,12,17
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e pad daal ¢ AA e lawd s dan S AS)A) jlam (yid old s
Pt BShLali "_ boa gt e o
ELaa = Lap [EL P X =
[2am) ixban | B il o | A
] &115=-35 =
s araz o jBeseizegy) | FULSS2S ex=
=105
1 1z fa=11.5 1Z-115=05 oS
17 17a15=55 | an=
B 05 ns N
= =75 EERT=13
# siaz | (s L7s 30625
T -aws
2 1z = fa=107s 125 15625
17 525 330625
] 105 1075 a380E%
s =5 0
= - 25 6.2
=10
3 1z 2 15 F¥=3
17 55 Az
] 0o W5 as
= —a7s FEET=5)
E e -17s 3.0625
=as
4 5 2 -oTS BLSE2S
17 735 s256E2%
= =5 a7s 243705
= ET =
E-] 849 -05 oz
=25
5 L] % o5 oS
12 as PrES
7 =5 25 E
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18 dipay dyilas) alia g
5 [8.5,10.5]5 il I sy Joss 5
:[8.5,11.5] sl LV ey Janal)
. [2.5,4.43706]558)) I oaiis (5 )baall Gl sy

: Jina dipsy diluas) plia b
10.5+ 10.5+ 10.0+ 8.5+ 8.5

Ll = . o6
) o siall = 11.5+10.75 + ‘;0.5 +9.75+8.5
= 10.2;
&l Gl i) = 3'5+4’-38035+4;5+4.43706+2.5 - 386348

109054 Jie dipay Lpilas) aalia ¢
Al 585 ) dua 8 iy 3B Al ()5 O) e U ()5 panads LSy
b)) claalia) slad] day lld y dapsall Al o
O Cusawy, Wy, Wy, € [0.1] 0¥ a8 0S5 ale JS
witw,+-+w, =1

Gl (s,AY) oo W) CaliRd Gulie 385 Lagasd Ji Al o) )5l of Ala b

sa1+a2+---+angmg;:\»,bi.d\} 1 Lﬁ)‘-“:’yubji&)m&f—dm&“

: OsSm O s AN Jasa o Hie
wiaq +wya, + -+ wua,

wip+wy 4+ wy

ilS 13 Ll 8
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wq = 04‘, Wy, = 01, W3 = 03, Wy = 02, Wy = 0.7
1 O3 sall Ja ol Jaaa

_0.4(10.5) + 0.1(10.5) + 0.3(10.0) + 0.2(8.5) + 0.7(8.5)

04+01+03+0.2+0.7
= 9.35294;

1A (gadl sl (05 ) sall Jasdll

_ 0.4(11.5) + 0.1(10.75) + 0.3(10.5) + 0.2(9.75) + 0.7(8.5)

04+01+03+0.2+0.7
= 9.83824;

1 il (5 ) sall Jaxall
0.4(3.5) + 0.1(4.38035) + 0.3(4.5) + 0.2(4.43706) + 0.7(2.5)
04+01+03+0.2+0.7

= 3.42673;
calall Jadi Gl AsdAl) A3l oo Adlial) Al S as il o 5 ) A
Ball las¥ il e @l 38V ) Glial) aeal Aneddll Ailaay)
Aulaldl
3 ¢ Ahlall clabiall e K Led Al laaliall e n - dasead oS JUA 13a
1<k<sn—-15n=2J
O m—k My palic 2 G jalaall e — k8 Bk Glalial e
cJardll ddas gl Ol e}&.h.u e KN o n—k FERN Al oS dwe S
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(ol 28 A6 g g 53 gl ALl 8 4 sl

9 858 Aaay Ailan¥) anliall aladinly il (e O 7K zany o st clld aay
i g Lﬁ‘ o) ¢ 5 Iy Y ama Aspay Ailan r‘;.\AISA EREST ) Jare dapay
Aldl g 5 e Tolaie ) lpapanady (o)l 255 8 5 )
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) Saadl
Chapter Five

dallaialy) colay 3 g3l
A8 guu g 53 gl
Neutrosophic Probability
Distributions
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(S8 g9 A gl Cpandl (53 22555 1.5
Neutrosophic Binomial Distribution

Lobill By eulEl cpaall (6) m)P asede dmug Al ol a8

Alaiay) 4 aill A8e 53 iU (amy lia () ing 10 A g g il
2alis § o Osinh Lehe o ga tla jie 3 g o (Sa Aad OS o) gLl
Lol ¢ Jaall c¥la Lgy duaiy g F o (0 sind il jiias Uiy et jal) #lad s g

T = e A et Jiad AN ¢ )

e i (3580 48 alla e mhan e daee dlee o) O 1B i e
0585 Aleall d8la () o) Liila o B e (588l saa) Jals Alexd) Lo i Jlaial
Ansll e Vs dlaall 35 o Y 4 ail 038 e deass o Jully ¢@al Jal

Aoyl o2 ot Y Al @llin ) 640D 4 g2

Gla A o) psteall e (trials Leaess) 3paa el (e Gl 2ae 3l et
e Jpasll I F e

Sy X (oS gmg A gl (paad) (63 (Al gdis yiia IS ) a3 oDlel o S0 0 Le (385
Oen =1 Ll 4 nd e Lde Ulias il claladl) aae &1 e 4gy a3
&l yall

Gpall (63 Jaia¥ a sl Loadl ey o 3 (S8 a3 il)  Jaia¥) o358l )
RO ERPP Pl

Aailly iny A 5n3 JS A med ¥ e Jgeanl) o) el 5 US55 2 09

8 small a5 ladll (e &y ad gl e e e W geas aae Alls 3 LG
N el JS e gana (8 (D g g pae )
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Szl @V () Gty ¢ pladll Gy (8 et e Ulas o Bl (S
S Al et (8 (Jad

JSy el s S0 dS i Y e (s ain cpladll S e geas o) G Gl
comall liagas e s leda ol pall Allid) e aaiey @lly g Ly Ja

e opxdl) ) (indeterminacy threshold) 4giad) aa Cay e a8 2aY (S
-

Lthe{0,1,2...,n} O Cus (ouad¥ Jiai il jae Al jpladll ae o th
¢CpaiU) w’a ‘;\ YWY o2 i th (e ST dgiall s L ) GV b

&ﬁ‘;\ YL s uuthtsjl.uuj\wdﬂ\ Uﬂ\hu‘ﬁu\m
_Oﬁzﬂ\

duas il da b Jiai P(F) 5 Adse a3 il 2lad i Jia P(S) oK
Oty Lan 5 Allsall 3 il ¢ 3 My F g § 0 IS ()5 el Ala b Aina
G e

O Ul 8 Aigman a3 i a3 it P(1) S

Oo N asa laladll e X sl i) NP ¢ x € {0,1,2, ..., n} Jal (e
ol e (Ty) L, F) St (2 5 (‘*-)M‘

5P~ Z Gy P(D* P(FY"—*-k

| th (1 — 2!

n! ! o
xl(n x)! PES)™. Zok!(n—x—k)!P(I)kP(F) )

T.
x x'(n
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th
_nl . N\ PDFP(FY*k
=a t® ; k! (n—x —k)!

il

= P, P(F)"‘y"‘]

= = e k'(n—y—k)!
V#EX V#EX
L = 5= mﬂz,(n - P(D* . [XR=5 Cnz P P(F)™™*7¥]
_ —k__(n=2)! K —z-k| _
= Xt sonmg- PO [ ZRE o POS) - POFY™ ¥ =
! P(S)k.p(F)n2k
Z;l=th+1;'P(I)Z [Zn 5 k'(n z7— k)' ]'
e U (e galae JSE 3358k ualial) ey Gl 5 nd CF ) s
u!
V: ————————
G vi(u—v)!

=123 ..-uu LS syl

Jall GVls gem—x i OSie ade (alaill e x A BT,
o i aal Uigbia o) J81 (5 6K GuaDU) de ol Lale ¢ cpuantiDU

gl a2 Jlin —y sy # x O Y (Jll OV ey daa b Jid F,
e ol Ll o) J8 L) S Vs 230 (06 o) Ja i DU s g
Gl

i e e 3 (a5 (557 0 3 el (a7 A i

T, + I + F, = (P(S) + P(I) + P(F))"
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Aallode e 3ty P(S) + P() + P(F) = 1, o) 2 clidaill )
.(complete probability) 4alill ddlaiay)

Laxie Juasd dllall 24 5) (incomplete probability) 4elill & dllaiay) Ll
(32588 Slaslaa Alia 4 6S
&) (paraconsistent probability) o Lo 5l dbudall & Adlaia¥) Laiy
L@_au}S_u(a\_:JL.a.m” U_nLA}lMéJLﬁ‘";ﬂ\ aallaiay!
1<p®)+pD+pF)<3
Jés 1.1.5
& el (e axe @llia e @l clelu %10 5 il dud ), clela
sy Hadall Calia 2 13 clgaim e Toe 53 (e T3Sl jatal) caalia (S5 ol Lean
Al Gty 4l Je 0% &l el delie o) ol s e saclua
b e il U geane clelud) @lli Joa Joie JS0 4l gl 1A jaial)l caalial
Sl e %20 Leds

sy laadl il cleludl sae Jiag xr (oS8 g s i sl Sl sl il of il

P(F) = P(<) =) = 0.8,
P(S) = P( e &i3) = 0.1,
P(I) = P(ow) = 0.2,

oo Cilaslaall o Uloan LY @l g diuie 5 408 g s 53 o0 dllaial e Ul
O A coaclisay aall Lad 5 (palitine ol (piedie L pedil) Adlida jaliae
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08+4+.014+.02=11>1
2 s opd Aie o O G il | S8 gu ien (oaa 63 a5 Loal aa g Lia
b WS sl aiall Cajas
L b o Al Slelull o adad dseddl aa o laal) ld Sleludl sae Jiad x
Gay G50 J8 e

k 5-x—k
T, = 356—!!(0.1)x_2“]2(=0 (0-]26)!(5(3.:)_]()! ’ where x = 0,1,2,3,4,5.

o X = 2 0 s ¢ dapally (iad ) (il llia ()55 o Alial ) a3

51 0.2)°.(0.8)> (0.2)~(0.8)> (0.2)2.(0.8)
Ty =5, (0.1)% o3 T 12t T 2
= 0.0992.
5 5-z
~ 51 . [ 0.1k (0.8)5-2*
= ZZHZ' 0.2 LZO k' (5—27z—k)! ]

2
5! (0.1)*(0.8)>k
- E(0.2)3.[ EIET] ] (for z = 3)

- 1 -

5! . (0.1)k(0.8)17k B
o (0-2°% L Ta-nr | (forz=4)
— 0 -

5! (0.1)*(0.8)°*
+§(0.2)5. 2 =) _ (for z =5)
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(0.1)°.(0.8)2  (0.1).(0.8)* . (0.1)2.(0.8)°

_ 3
= 20.(0.2)" 0!2! + 111! 210!
(0.1)°.(0.8)Y  (0.1).(0.8)°
4
+5.(0.2)%. TET + ol
(0.1)°(0.8)°
+1.(0.2)5. % = 0.07232.

¢ ol LS 80 01 Ligam o185) 2 5ha (pa gl & slat Fy s (S

F, = (P(S) + P() + P(F)’ — T, — I,
= (0.1+ 0.2 + 0.8)5 — 0.0992 — 0.07232

= 1.43899.

aaiall 4 gt sale ) Ja) (e
(T,, 1,,F,) = (0.0992,0.07232,1.43899)
S5l K el e dntall LS (e Ay S e DA (e Sl
e daanin

0.0992 + 0.07232 + 1.43899 = 1.61051
(T, I, F,) = (0.061595, 0.044905, 0.893500)
Tusadd) Adee i 1Y) pgl Gl idd) s A e cLIRY) dal e
il o Jeasin WY Lla dlg xie o) Aled) da 44y e (normalize)
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-a3aMa

UJJL‘\LEJC-‘)J-‘UB‘U-‘JL“LEJC-‘)}‘J\L@—E‘L"\ U\.}A\_\S)AJPJM
(eSSl 3 gasdl I3 a5 g sane Jilay @815 8 (S8 g g 535l

(py +i+py)"
(Eq, Ep) Weam (e Adinal)l Slaal) Legd Al e¥laiay) & p, & py &) 3
omU e peandl ddlaial o ey o Vil e i

B Gles ¢ Ep oo a SlaY e Jsasl) dllaal Jia A(e, B, y) oS
0<afBy<ncdasile E, ey lanyl Jej ol b el

L] el 3 ganll D sl 3 LSy ¢ S5l e

A(a,B,y) = TP lﬁpz withn=a++vy

lﬁl
oDl e th oS8 Coladl) e 8 ) i Le G (Y dalag
ol e YA Wl g oSaa @l Jae Lad

Ll x € {0,1,2, ...n} Ja) e Al

¢« (Ty, I;, Ey) sy (o) (e n gea E (8 Sl e x bl ) NP

B

e

Ty = A(x, p,n—x =)

0<f=th
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L, = Z Al(a,f,n—a—p)
th+1<fsn
0<sasn-th

F, = Z A(a,f,n—a—B)
O0<asn, a#*x
0<pB<th
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agaal) aamia S8 a9 5 gl 553 2.5
Neutrosophic Multinomial Distribution

0585 A Aal oS3 B 1 S sl aall (53 @) et LiSay
OmaiD a7 > 2 23 Gla de sl il Ay a UKD g

Dot ASadl Gl Al JS ) (il
D lllaia) ol Egan (a b LllE Gl Al o3 () 3)
e, o led ey Gigan dad o Aaialy 3350 [ GuaiD) Gans dsa s e
AV 2 ganl) daaial da gall Dapall Wal ) $Sa

(Pl +P2 + -+ Pr+1)n
ol e d
¢ Ep o laa¥) e q @83 ALY A(ay, 0y, .., 0 B) = el Jlalls

e b ElaY) e B ) e ¢ Ep (S aY) e ¢ By b SlaaY) e
a1+ a2+"'+ar+ﬁ=n,}0Sa1, az,...,ar,ﬁsnojljcaj:}u

s s Al ol ey 2 s i

n!
Alaq, ay, ... ,a,,p) =

a a a .
— — PRy BT
al ay! .ol B

Gl 2id) 8 LS th g8 (aeiDU) Afie aa o)
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(j A LY dlby  E; Gaal Gisan e 2aad 355 Wl gdie T yuaie x; 0S4
Alstedl il e B € {1,2,..,7} &
L dgdad) adatia &gl Ll ) S 138
By o IaaY) (e xp e Jaally J geanll 488 gus 5 53 suill Allaiay) ol Ul
(A ol e de E, & QY e x, <o By (S e x,

(Txl, X2, Xy le, X2, Xp? Fxl, xz_...,xr)

:uit_u;

Txl,le...,xr = z A(xy, X2, ey Xpy £)
0sp<th
le, Xg Xy Z A(ayq, az, ..., Ay, B)
th+1<fsn
0<ajsn-—th, for j€{1,2,..r}
Fxl, Xg Xy Z A(ay, ay ..., Ay, B)

0<f<th
(ay,0z,...00)€{1,2,.., 13"\ (X1,X2,... %)
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Sagall (S8 g g 1 guil) adeall an )l 3.5
Neutrosophic Scatter Plot

o (o, y) Bl 5 m 4l o el (S8 gun g 55 il adaall pus )l iy
Jas Ty e dafee pe JIY) e saa) 5 ddadi aa 5 4l
L) Lai Faa Wy ya3 A 5ea (3,5) adaiil) JEa Jaws e
Ll K ([2,4], 7)or (—6,[0,1Dor ({—2,—4},3)or([1,2],[5,7])
Al L (g d3ds e
Jaall (8 die il Gl 1 = 4 aaag die Wl G i «lld e JBS

-

: ‘;N\

4S8 g g i gall) Sl aLiall

1 2 3 4
X 2 4 [5,6] 3
Y [1,2] 3 (3,4] 5
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yh

PN W AW
—
0

I I I I i I —>
0 1 2 3 a4 5 6 X
2D (pdmn (Sdgug 5o adala o)
L) ) ALYl celley il (AL (S8 g g 5 gall) adabal) ani )l ()
akd e el ) Clagine o adad ellyy SSe i) akiall w8 LS
G —1 e ORan Bamiall &l pidall g3 akalall anll ol cale (S
Y douaia palic e JSEL A8 Lo cadine aaly e Al @l yuaiall
.0,1,2,...,0or n A=Y

9 Sgug gl pialy cewy Lo gl dairall (SBguwg gl aidl ()
o Gany ellay A adizall yriall @lld ga duladia)

(S gm g l) ptially pany La g) JRhaall (S8 guug gl iiall (Jially
i) lany ellay Al Jiaal) el @lld a0 (yadal)
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A8 g g 5 gadl) A1)
e i A fy(xg, X e, X)) = 0 A G o 386 g yigull A )
S GEa e JAY) e sl g Jalre L Al 038 (5 3 ¢ xep, Xy, e, 0, 0l iciall
Y osene S A gl iU ey e JBY) e aal g Jitie e @l Ll

S (aie e 4 e Ao sana (5SE ) (Sae G Aad ) (aeiDU) Jalas
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Neutrosophic Regression

DS b aad s G (Bl Y1) Tl Al st e 3 e (S8 g g yisil) HlasdV) )

e Laedll o il sda o) e ¢ adine e Aliiedll <l sl (g

Al dbap glay L osale Lla)y) s ASiguy i Gl i has

il ad it il GSeall o Jand A gy g Araa o A8 g
il

IS8 05 i) eleaa¥l b s Lae Lalii )W) 13gd bl a1 cp LA G
niall " A LS8 g g i 60 Linia s (S 55l slanVWl 8 L ¢ inie
P oY) i) 3 Ula (5 ) ey g o eyl isil) gl Meleldl g

sEl) elas ¥l hals )Y st

102




(S8 g g s gall) pliaa¥) b dadia
V-t QEPEN PN E R P DV RPET " PP A8)) jlaw ¢ ol8 il

~

S8 g5 i saill slma¥) b oy a0 s HY) inie

e eoall Jalaiy 4S8 gu g gl 4okl & 4 Dy ydll i) 1 ()
D) G aas el slaal¥l (8 Jall s LSy by 8l aay Gl
il Aliisall il yaiall (ol ¥ S 1)) Lo (56 28 S8 gau g 53 il
e Bl ) Tas e (6K Hlaaa¥) 13 G aaii Ly o(Lilad sadial)
VI Gany Al s ) (e A€ g s gl Adaddl e i laaiV) Cpaay (hd

L&M\j‘uu\s@m\j| Gl plasaW) s

103




Neutrosophic Science International Association (NSIA) / Iragi Branch

48h a9 i gl (5 jhual) iy pal) ilasious 5.5
Neutrosophic Least Squares Lines
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P 8 N BT
Neutrosophic b ¥ I 1y & Neutrosophic Neutrosaphic
Observation Predicted Value it |  Residual ¥, 71
Number
1 2 L3 4 [2.6] [LO] | (-21.3387,187933) | [-17.7985, 243567)
2 [49] f [16,23] [24,30) 36 (-20.3014.385603) | (-32.5603, 26.5014)
3 1 2 1 2 4 (-21.7871,122073) | (-102073,237871)
4 (6.7) (10,13) (36.49) (80,91) (100,169) | (-19.6443, 5L7367) | (-417367, 32.6443)
3 8 {14,15] i {112,120 | (196,225 |[-18787L58323) |([-44325,33787))
f ] 3 9 15 2 (-2093,253838) [ [-203838 25.93)
Sum (24.26] (36.44) (130.152) | [215.264) | (362.468)
1 ! 1 1 1
N DEDEED)

A8 guu g i g Al J g2
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Zyz[1,3]+6+2+(10,13)+5+{14,15}

=(1+6+2+10+53+6+2+13+5)
+ {14,15} = (24, 29) + {14, 15}
={(24,29) + 14, (24,29) + 15}
= {(38,43),(39,44)} = (38, 44).

;Qi [MEEN

) (215,264) — [(24,26) %]

(130,152) — (2260

(215,264) — [212 124

(130,152) — [22%87%

(215,264) — (152,191) _ (24,112)
~(130,152) — (96,113)  (17,56)
24 112

= (%’F) ~ (0.42857,6.58824).

7 =220 ~ (4,4.33333)

G = (£,%) ~ (633333,7.33333)

6 6’6

<A
Il

Dt deanielly (g

a = (6.33333,7.33333) — (0.42857, 6.58824) -
(4,4.33333) = (6.33333,7.33333) — (1.71428,28.549) =
(—22.2157,5.61905).
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Cnasivan (p (uotia el A88a) (8 Jia (52 5 polficaall 138 pns 0 OY) o3

.y = (—22.2157, 5.61905) o« x = 0 s
QB¢ ox =1 s )

9 = (=22.2157 + 0.42857, 5.61905 + 6.58824) = (—21.7871,
12.2073)

oise (ya adad _a Aadial) 8 (A g5 5 ol Lol 038 anyy Liad a8l

/
Y
20
122073
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1
I .

pgert -22.2157

-21.7871

-30
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;gz‘y\unﬁm* PSR EVECA I PR P PN )

y; = (—22.2157,5.61905) + (0.42857,6.58824)x; ,
fori=1,2,..,6.
ok Sl

y1 = (—22.2157,5.61905) + (0.42857,6.58824) - 2
= (—22.2157 + 0.4285 - 2,5.61905 + 6.58824
-2) = (—21.3587,18.7955).

$, = (=22.2157,5.61905) + (0.42857, 6.58824) - [4, 5]
= (=22.2157 + 0.42857 - 4,
5.61905 + 6.58824 - 5) = (—20.5014, 38.5603).
$5 = (=22.2157,5.61905) + (0.42857, 6.58824) - 1
= (=22.2157 + 0.42857,5.61905 + 6.58824 - 1)
= (—21.7871,12.2073).
9, = (=22.2157,5.61905) + (0.42857,6.58824) - (6,7)
= (=22.2157 + 0.42857 - 6,5.61905 + 6.58824
.7) = (—19.6443,51.7367).
$s = (—22.2157,5.61905) + (0.42857, 6.58824) - (8)
= (=22.2157 + 0.42857 - 8,5.61905 + 6.58824
.8) = (—18.7871,58.325).
96 = (=22.2157,5.61905) + (0.42857, 6.58824) - 3
= (=22.2157 + 0.42857 - 3,5.61905 + 6.58824
.3) = (—20.93, 25.3838).

slan ) 8 ey Ly iy il 8y ylall ey 4S8 gas 5 53 5l cansl 5l il a3 )
gkl

Y1 _}’}llyZ _5}2' 2 Vn _},}n
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y1 — 91 =1[1,3]—[(22.2157,5.61905) + (0.42857,6.58824)
2] =1[1,3] —(21.3587,18.7955)
= (1 - 18.7955,3 — (—21.3587))
= (—17.7955, 24.3587)

v, — 9, = 6 — [(=22.2157,5.61905) + (0.42857, 6.58824)
-[4,5]) = 6 — (—20.5014, 38.5603)
= (—32.5603,26.5014)

ys — 93 = 2— [(—22.2157,5.61905) + (0.42857, 6.58824) - 1]
= 2— (—21.7871,12.2073)
= (—10.2073,23.7871)

Vs — ¥4 = (10,13)
— [(~22.2157,5.61905) + (0.42857, 6.58824)
- (6,7)] = (10,13) — (—19.6443,51.7367)

= (—41.7367,32.6443)

ys — Y5 = {14,15}
—[(—22.2157,5.61905) + (0.42857,6.58824)

.8] = {14, 15} — (18.7871, 58.325)
= (—44.325,33.7871)
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Yo — V¢ =5 —[(—22.2157,5.61905) + (0.42857, 6.58824) - 3]
=5—(—20.93,25.3838) = (—20.3838,25.93)
Sl (o Ll (o ;D el S O A Dally 8l s Bl s (e
ol LS 5 L Aaadall Aol 5 58 b o) sine

y, = [1,3] € (=21.3587, 18.3955);
y, = 6 € (=20.5014, 38.5603);

ys = 2 € (=21.7871,12.2073);

y, = (10,13) © (—19.6643,51.7367);
ys = {14,15} c (—18.7871, 58.325);
ye = 5 € (—20.93,25.3838).
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$ = (—22.2157,5.61905) + (0.42857, 6.58824) - x

y = —8+ 3.5x,
«(—22.2157,5.61905) 5 _yidl) Caaiia ddaiil (i 33e 4 —8 1 3)
.(0.42857,6.58824) 5 il Ciaiie ddaii (o i 230 2 3.5 Lain
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A IS Al Jac V) Gl a5 a5 Baswie Bl by e J geaall
) s gie iy 585 3 das clgia IS sllaal

ol gl AShgu yigll ElAAA) Clangie aly Yo Jh Led

RS PRPRP]
Ciliadal) ad Cilau gia Gl gl Cildaas gia
A8 g g 5 ) A g 9 5 )
-1.2816 3.2801
9.0295 -3.0295
-4.7899 6.7899
16.0467 -4.5462
19.7690 -5.2690
2.2269 2.7731
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Neutrosophic Coefficient of Determination

: NSSResid - led 3o sl sl Cilay o & sana s oy Lo

NSSResid = Z(y—f/)z =Zy2 —aZy—bey

: NSST0 = Led e i &S g g i gl oy jall K1 £ gannall L

NSSTo = Z(y —-y)? = Zyz - (Zy)z.

n
t 58 78 24 e s danall K6 g 5 il Jaladll ()
NSSResid

NSSTo
A X, Y On Al G lie W)l 33Y1 e o b il R i el a3a
o aa Glad) Jall iy N g sl A A8Me
NSSResid = 3.28012 + (—3.0295)% + 6.78992 + (—4.5462)?
+(=5.2690)2 + (2.7731)? = 122.16;

e =

2 38, 44)?
NSSTo = Zyz — (ZZ) = (362,468) — %

382 442
= (362,468) — (T'T)
= (362,468) — (40.1111,53.7778)
= (362 — 53.7778,468 — 40.1111)

= (308.222,427.889).
ok Al
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2 122-16 L (122 .16 122.16)
N " 7(308.222,327.889) 327.889°308.222
=1—(0.3726,0.3963)
= (1-0.3963,1 — 0.3726) = (0.6037, 0.6274).

L) W ey 62.74% 5 60.37% il G Alall it ded g iy

X &Y O 4S8 g g i gill Ay 8 Apdasl)

Pearson’s (g il 5 Jalaal asend 58 ) (S8 g g 5 gail) Lol 5l Jalas ()
Gopall (ads Al (4S8 g il UL ) Al clladl ge correlation

sahae W) e Yy aalaall g e Uil ) el sloan¥) 53 g all

i nyxy—nx)y
s - oAy y? — ()]
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WSS,

Al 88 s 5 i 5l
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6 (215,264) — (24,26) - (38,44)

~ J6-(130,152) — (24, 26)2 - [6 - (362,368) — (38, 44)?]
~ (6-215,6 - 264) — (24 - 38,26 - 44)

~ JI(6-130,6 - 152) — (242,262)] - [(6 - 362, 6 - 468) — (382, 442)]
~ (1290,1584) — (912, 1144)

J1(780,912) — (576,676)] - [(2172, 2808) — (1444,1936)]
(1290 — 1144,1584 — 912)

- \/(780 — 676,912 — 576) - (2172 — 1936, 2808 — 1444)

N

~ (146,672) ~ (146,672)
J(104,336) - (236,1364) /(104 - 336,336 - 1364
(146,672) (146,672)

~ (V34944,1/258304) (186.933,676.982)
~ ( 146 672

676.982"186.933

) ~ (0.2157, 3.5949) = (0.2157, 1].

[=1,1] e s Ao sana o8 1y Lases

(x;,y) for LAl o8 Nvie [0,1] 0 Aija A sanary S 1Y)
i sal) Jaall poian) o) (g Ly 8 (o IS ) Slsine (= 1,2,..,7,
¢ Jbnall de (338 jaie QleV) e l) 538 paie A 3a e sana 7y <ilS ) Laiy
e (T [—1,0] e (5 Ly [0,1] hesie 7y 055 S )

Ll o el e aead ia G San Ly o8 ad cu sl 0 & ol Lilee
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Neutrosophic Random Numbers
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ALY 400 piall 8 Y1 e Al 3 g 5 saiaall ) Lgiale) 55 5e JS L85 S
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O aladinly A pdal) AEY) Al sl sl (S Gpet) Jis ] ) Lle
Chaaios Wl Y] SISl 400 sdiadl A8,V A g dualall Lalitl) il ) ) sall
it e ST o Al
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A Neutrosophic Normal Distribution
LS L ag g8 Jiay X e il (oS8 gaug figall) (gaal) g5 O

G S i (02 Al ) g ekl adl as) g Aed G e cx sdall
(O iy ad) Ty e (60 (ptialadl)

ST Sl ety gadlaae o 3 ke LadS Sl g sl g O prauE (Bl dass e
Al 0 5SE LagalS ol g sl L Al o e sad g il o2a ST ()

Ol o (A pas 5 33 sl Jlaia) A8ES A10) A8 gus g yi sl ) KA Ay Arpa )
Uy i) aiis Uy (a3 sa s e Tl Ay a3 Le (5 su (pulitl) dapuall

o0 0= Yoy spos Y

1 (x — uy)?
Xy~Ny(uy, 0%) = exp (- =
N O_NVZT[ 20—12\]

Jialls (0D Gian 4) TS guu g 5o | paitia S X il o (a3 Xy O 2)
(O iamy 4d) (S8 gy 55 sl N (L, L) ermhall a sl @l a3 Ny (4,)
T ) Cpaoa Oainie Wl (6K 8 aaaly uon ade Ll O3S o e Y
Slel o< cluiaiall sda o Lde dS jilia jie o A jike Gshlie lein Lad aa iy
Jss 1ble (558 dpu ) Glyiniall 038 (e e IS O L x (SlaY) ) sene
(x:#)dw\dhwﬂgéwﬁm

Las Ll oF (il oSmng signll) (aphal) gjsill Ay oy Jia Jylsy
bk

i e G ad) s g lmall GlaiY) Slanidlyy = 15,0 = [2,3]
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Neutrosophic Probability Density

0 1011 1 B 151 17 181 20 -

Ol B U dum e 2y (g1 JUiall 138 8 2a Jas giall aal 5 (5 jlima ol yal an

w+o=15+[2,3] = [15 - 3,15 + 3] = [12,18],
5l e Ly i o il (e 68% O (im el
x € [12,18].
O 333 T il il (g )y panin
Wt20=15+2-[2,3] = 15+ [4,6] = [15 — 6,15 + 6]
= [9,21],
1 (paia Ly 5 o8 il (30 95.4%% & Il Wiy )

x € [9,21].
b 5 AT Bl Ledan (S0 8,315 5l o
[12,18] + o = [12,18] + [2,3] = [12 — 3,18 + 3] = [9, 21].
1) 2y Jlame i) i) 05 Jal e
W+30=15+3-[2,3]=15+[6,9] = [15— 9,15 + 9]
= [6,24],
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[9,21] +[2,3] = [9 — 3,21 + 3] = [6,24],

35l v ali adll 40 97.7% O (ins lag

x € [6,24]
o oD iy o3V e e S e el s Lol 8 peanall dalisdll )
3 o aieS (S8 g il anlall a5l e ) Sy S SLall s )

() S

FU € u=[15,17], 0=2, 4 (alal) g5l (AN (S8 guu g 5 gl JUial
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e e (55 Janall (a8
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1) canl 5 Gl adl e

wt+o=[1517]+2=[15-2,17 + 2] = [13,19],
. x € [13,19] sl & Ly 5 o il 00 68% O

Lf\ cu.t.i‘)l.:u.a u,g&\‘);.ﬂ (paaa

W+ 20 =[15,17] 22 = [15,17] + 4 = [15 — 4,17 + 4]
= [11,21],
(ot GOAl ARyl AV Cluall o) a) (S

[13,19] + 0 = [13,19] + 2 = [13 — 2,19 + 2] = [11, 21].
st il bl el G ana g
nw+30=[1517]+3-2=[1517]+6 = [15— 6,17 + 6]
=[9,23],
(Y Lla (S5 LS
[11,21] +2=[11-2,214+ 2]+ 2 =[9,23],
X € [9,23] 58 Gania i il (10 97.7% Of e b Ju
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p+ 20 =[1517] +2-[2,3] = [15,17] + [4, 6]
=[15— 6,17 + 6] = [9, 23],
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Neutrosophication of Other Distributions.
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Chapter Six
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A Neutrosophic Hypothesis
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Period Sold Quantity (in thousands)
[4, 6]
2001
2002 [7.8]
2003 5.5 or 6.0
2004 (8.0,8.8)
2005 7.5
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Neutrosophic Hypothesis Testing Errors
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Critical value,z | Areato the rightofz | Areato the leftof -z | Area between -z and z
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Alternative Hypothesis
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The Neutrosophic Level of Significance
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Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shown in the following table: AN .

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 05000 05040 05080 05120 05160 05199 05238 05279 05319 05359
0.1 05398 05438 05478 05517 05557 05596 05636 05675 05714 05753
0.2 05793 05832 05871 05910 05948 05987 06026 06064 06103 06141
0.3 06179 06217 06255 06203 06331 06368 06406 06443 06480 06517
0.4 06554 06591 06628 06664 06700 06736 06772 06808 06844 06879

0.5 06915 06950 06985 07019 07054 07088 07123 07157 07190 07224
0.6 07257 07291 07324 07357 07389 07422 07454 07486 07517 07549
0.7 07580 07611 07642 07673 07704 07734 07764 07794 07823 07852
0.8 07881 07910 07938 07967 07995 08023 08051 0.8078 08106 08133
0.9 08159 08186 08212 08238 08264 08289 08315 08340 08365 08389

1.0 08413 08438 08461 08485 08508 08531 08554 08577 08599  0.8621
11 08643 08665 08686 08708 08729 08749 08770 08790 08810 0.8830
12 08849 08869 0.8888 0.8907 08925 08944 08962 0.8980 08997 09015
13 09032 09049 009066 09082 09099 09115 09131 09147 09162 09177
14 09192 09207 09222 09236 09251 09265 09279 09292 09306 09319

15 09332 09345 09357 09370 09382 09394 09406 09418 09429 09441
1.6 09452 09463 09474 009484 09495 09505 09515 0.9525 09535 0.9545
1.7 09554 09564 09573 09582 09591 09599 09608 09616 09625 09633
18 09641 09649 09656 009664 09671 09678 09686 09693 09699 09706
19 09713 09719 09726 09732 09738 09744 09750 09756 09761 09767

20 09772 09778 09783 09788 09793 09798 09803 09808 09812 09817
21 09821 09826 09830 009834 09838 09842 09846 09850 09854 09857
22 0981 09864 09868 09871 0.9875 09878 09881 0.9884 09887 09890
23 09893 09896 09898 0.9001 09904 09906 09908 0.9911 09913 09916
24 09918 09920 09922 09025 09927 09929 09931 09932 09934 09936

25 09938 09940 00941 0090943 09945 09946 09948 09049 09951 09952
26 09953 09955 09956 0.9057 09959 09960 09961 09962 0993 09964
27 09965 09966 09967 09068 09969 09970 09971 08072 09973 09974
28 09974 09975 09976 0.9977 09977 09978 09979 0.9979 09980 09981
29 09981 09982 009982 009083 09984 09984 09985 0.9085 09986  0.9986

3.0 09987 09987 09987 009088 09988 09989 09989 0.9089 09990 09990
31 09990 09991 09991 09091 09992 09992 09992 09092 09993 09993
32 09993 09993 09994 09994 09994 09994 09994 09995 09995  0.9995
33 09995 09995 009995 009996 09996 09996 09996 09996 09996  0.9997
34 09997 09997 09997 09097 09997 09997 09997 09097 089997 09998
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= = 0
0.0125-0.07 0.0118 21%.
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The Neutrosophic Confidence Interval
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Ay A4S 3538 () 65 ) Al yall a3gd Caalill a8 5 496 — 59 Ay

<S4l .90%
x = [18,20]
z critical value = 1.645
s =[4,5]
n = 60.
HE TR SISLY SRR PRPR P EEAR S LRI
[4,5] 1.645(4) 1.645(5)
[18,20] + (1.645) N = [18,20] + N

= [18,20] + [0.85,1.06].

OB (G odle ) &l il A5 jaly aal
[18,20] + [0.85,1.06] = [18 + 0.85, 20 + 1.06]
= [18.85,21.06],

[18,20] — [0.85, 1.06] = [18 — 1.06, 20 — 0.85]
= [16.94,19.15].

Ay el A 8 o Jemaie gElal il oz R O
[16.94,21.06]
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:Jall
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4
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S 5008 — 5508 o Lo g S Sl a3l e 3y peadl @il
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[500,550] — [100,150] [500 — 150,550 — 100]
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4 4
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40 40 ’ 40
= [4.2875, 6.7375]% = [4.28752,6.7375%]
~ [18.38,45.39].

1.96[87.50,137.50]]2 [1.96(87.50) 1.96(137.50)7
nN = =

RSP AREY
[max[18.38, 45.39]] = [45.39] = 46.
A6 G5S O) WY Al aas 8 )
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The Neutrosophic Confidence Interval
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150 150 150
~ {200, 201,...,220} [220'200
OSs ol i) el sal e Jgmall O 23 {200, 201, ..., 220} Aand) paa )
Gy L) e g il g e )y Slgie | 1S 13 Lo Lad s 20 e
({200,201, ..., 220} e senall sl 0 4 88 o) (ins e Liall aas o) 223
. 2.58 =z daa Al Al )
min{np} = min{{200,201, ..., 220} - [0.68,0.75]} = 200(0.68)
=136 > 5;
min{n(1 —p)} = min{{200,201, ...220} - (1 — [0.68,0.75])}
=200 - min([1 — 0.75,1 — 0.68])
= 200 - min([0.25,0.32]) = 200(0.25) = 50 > 5.
ot paal) 85 Rpal 7p 48 g g 53 ) 488 5 5 )
[0.68,0.75] - (1 — [0.68,0.75])
{200,201, ..., 220}

p = [0.68, 0.75].

[0.68,0.75] + 2.58 \/

= [0.68,0.75] + 2.58 -

[0.68,0.75] - [0.25, 0.32]
{200,201, ..., 220}

= [0.68,0.75] + 2.58 -

0.68(0.25) 0.75(0.32)
220 200

= [0.68,0.75] + 2.58 - 1/[0.000773, 0.001200]
= [0.68,0.75] + 2.58 -1/0.000773,+/0.001200
= [0.68,0.75] + 2.58 - [0.027803, 0.034641]
= [0.68,0.75] + [0.071732, 0.089374].
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e drand (pand 3 i) oda ) Ja) sty
[0.68,0.75] + [0.71732,0.089374] = [0.751732,0.839374]

[0.68,0.75] — [0.071732,0.089374]
= [0.68 — 0.089374,0.75 — 0.071732]
= [0.590626, 0.678268].

‘_A:: u&ﬁﬁuih\;@mwuﬂ;ﬂﬂ\ )SGAJJ)AUA\
[0.590626,0.839374].
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The Neutrosophic Central Limit Theorem
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t Table

cum.probl  fy  fx  fp  fy  fey  fe  tgs e fw  fwy  fug
onetall 050 025 020 045 040 005 0025 001 0005 0.001 0.0005
twodalls| 100 050 040 030 020 040 005 002 001 0002 0001

0000 1000 1376 1963 3078 6314 1271 3182 6366 31831 63662
0000 0816 1061 1386 1886 2020 4303 6965 9925 22307 31599
0000 0765 0978 1260 1838 233 3182 4541 5841 10215 12924
0000 0741 0941 1190 1533 2132 2776 3747 4604 7473 8610
0000 0727 0920 1156 1476 2015 2511 3365 4032 5893 6.869
0000 0718 0906 1134 1440 1943 2447 3143 3707 5208 5959
0000 0711 0896 1119 1415 1805 2365 2998 3499 4785 5408
0000 0706 0889 1108 1397 1860 2306 28% 335 4501 S04
0000 0703 0883 1100 1383 1833 2262 282 30 427 478
0000 0700 0879 1083 1372 1812 2228 2764 3169 4144 4587
0000 0697 0876 1088 1363 1796 2201 2718 3106 4026 4437
0000 0695 0873 1083 13% 1782 2179 2681 3095 3930 4318
0000 0694 0870 1079 1360 1771 2160 2630 3012 3832 42
0000 06%2 0868 1076 1345 1761 2145 264 2077 37T 400
0000 0691 0866 1074 1341 1753 2131 2602 2947 3783 4013
0000 0690 0865 1071 1337 1746 2120 2583 2021 3686 4015
1 0863 1069 1333 1740 2110 257 2898 3646 3965
0000 068 0862 1067 130 1734 2101 2862 2818 3610 392
0000 0688 0861 1066 1328 1729 2083 2539 2861 3579 388
0000 0687 0860 1064 1325 1725 2086 2528 2845 382 380
0000 068 085 1063 1328 1721 2080 2518 2831 3527 3819
0000 068 0858 1061 1321 1717 2074 2508 2819 3505 37
0000 0685 0838 1060 1319 1714 2069 2500 2807 348 3768
0000 0685 0857 1059 1318 1711 2064 24% 2797 3467 3745
0000 0684 085 1088 1316 1708 2060 2485 2787 3450 37
60 0000 0684 08% 1098 1315 1706 20% 2479 2779 3438 3707
21 0000 0684 08% 1057 1344 1703 202 2413 2771 34N 369
2 0000 068 08%5 1056 1313 1701 2048 2467 2763 3408 3674
29 0000 0683 08M 1055 1311 169 2045 2462 2796 33%6 3659
30| 0000 0683 0854 1055 1310 1697 2042 2467 2760 3385 3646
40 0000 0681 0851 1050 1303 1684 2020 2423 2704 3307 3551
60| 0000 0679 0848 1045 126 1671 2000 2300 2660 3232 3460
8] 0000 0678 0846 104 1292 1664 1990 2374 2639 3195 3416
100f 0000 0677 0845 1042 1290 1660 1984 2364 2606 3174 3390
1000f 0000 0675 0842 1037 1282 1646 1962 2330 2581 3098 3300

Z| 0000 0674 0842 1036 1282 1645 1960 236 2506 3080 329
0% 50% 60% 70% B0% 90% 95% 98% 9%% 99.8% 999%
Confidence Level
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= [8,10] + [1.492,1.989].

e Jaan odle ) ol i) Jiady
[8,10] + [1.492,1.989] = [8 + 1.492,10 + 1.989]
= [9.492,11.989],

[8,10] — [1.492,1.989] = [8 — 1.989,10 — 1.492]
= [6.011,8.508].
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[6.011,11.989] kg.
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