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A Jglal) (ha 4By S AuSgung il Jglall o G Laa el
(rShpmg i Baliall Jura ¢ Shgug i Jpuash) Jara) 2L
bl dlsje OS Bial g35my dalye DB o il Aandl) a3 AT e (sS pUa) o (in il
s AN ) L Jyeas of Gl ey A & by 5 53 o dlaye JS 8 AN aass
tglhaally 428l 8 095 2 5 1 Gm sl sy Jaear Gl dac (384
ADU oY) Genlie olus

:dall

k = 3 daall Jalye

NA = [1,2] s b5 t gl Jaea

Nu = [3,5] 4l & 05 12l Jaxa



=)

L (137) i (1.34) coladl til, 5o SawMSI] Jisd#

PADU LK oY) anlie A = 1.5 sp = 4 Gl dlawe U< Caaiiall ddais 3l
1.5

_(k+1 % A 3+1 1.52 0525
Ls_( 2k )(u(u—x)>+ﬁ_(2*3)<4(4—1.5)>+ e
k+1 A2 3+1 1.52
Lq:( 2k )<p(u—x)>:(2*3><4(4—1.5)>:O'15 =
1.5

Ws = (sz;) (u(u}\— A)) * % - (32::31) (4(4 ~15 )) * % = 0.35 &k

Wa = (kzil) (u(u}\— A)) - (32::31 ) (4(41—.51.5 )) = 0.1 &

- (2:22) G (2.19) aValadl sasiul 305S9e e il Jis%

P Sdgusg il elaY) Ganlia

NL — k+1 AL? AU? AL AU
S_< 2k ) uU? —ALyU L2 UL T T

~ <3 + 1) ([5 1° 2° D N Eg] = [0.2333,1.5555] 0s5)

2 %3 2-1%x5’32—-2%x3

o gealy ¢dady 1.5555 5 dad 0.2333 o LSises i plaill & (i3l sae Jawgie of

. NLg = [0.2333,1.5555] Jlaall i L = 0.525

k+1 AL? AU?
NL, = ( ) 2 Y
2k uU _ }\LHU uL — U UL
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958

—(3+1) r 2 1) = 10.0333,0.8889] o5
“\2x3)\[57—1x532 23| T OO

. NLq = [0.0333,0.8889] Jlaall < Ly = 0.15

[ ALZ )\Uz ] AL AU

S a lluUZ — AUl —AU“le TRTe
3+1 4/1 1/2 2/1
( )([25 —1%5’'9— 2« 3D + [ e ] = [0.1167,1.5556] 4a:ds

ol als Ay 1.5556 5 428y 0.1167 (o LS8gu i plaill 3 HUAY) (40 Jacsgia o (6

- NW; =[0.1167,1.5556] Jaall a1y Wy = 0.35

[ S
N (k + 1) AU AL
q 2k uU? — AL _)\U ‘

_ (3 + 1) ({ 1/2 4/1

= [0.01 _
2 %3 25_1*5»9_2*3]) [0.0167,0.8889] 4as.

O geals ¢dads 0.8889 5 iy 0.0167 (o LSisus s Hsoldall 8 HUaY) e) Jacsgia (6

. NW, = [0.0167,0.8889] Jlaall 2 W, = 0.1

Al Jglal) ¢pa Ay ST Ashguug il Jolall o Gaw Laa graly Liad
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Qouill dda>9 AuS99w9 yinill HUaiiVI 9a0

[33]:eud)] dau>9 WSOg9uwg yinill HUaiNI Vgio yas) .1
Some Single Valued Neutrosophic Queues

:Preface dagej 1.1

Iyl Aane of Galils el 5amg 4Sigug sll HUAY) Castn Lakail o ggda Bye 5 Liadd
t ) STl Aadl) sy ASEgug it (£l nie 4nd dlact 5yalaally

NA =< (A11A2!A37}\4); Wy, Uy, V >I NU =< (UL Ha, U3, IJ'4-)J W|.U uw Vp. >

Sua

O=wpuy,va=1 & 0=<wyu,v,<1
Oswy+uy+v =<3 & 0=sw,+u,+v, <3

M/M/c/b, M/M/c MIM/1 SUsiY) Casin dalaly 4S8 gug il o)) Lualia Laldiilg
Maple ol Zal alasiuls Lily Wl

: Qoud] Jas>>9g NM / NM / 1 ,Uau)] o 2.1
Single Valued NM / NM / 1 Queue

;\.353‘9“‘5‘)3:\41\ Qw\ ‘:JL ,JLA:\QYLJ} 3lgdaa y& l}:UaS\ 2\.’..«4.\‘5 ..\;b e.JAA L\:’l.ﬂ eUa.d\ Jaa ‘;S
Llas daill sung 3S8gmg il elY) Lanlia Laagl (1.41) s (1.38) el b 5yl
:‘;Agu S
FLS8gug s alaill 8 5L d9g pae Jlaia)

NP,=1— Np

NA M Ay A3 A
Np _<<1234>;

B T T T T

Wy x Wy, Uy + Uy — Uy *Uy, vy + Vv —Vy *v, >

NPy =< (1 —=p41—p3,1—pz1—py); Wp,Up, Vp > 5 (3.1)



()
ez

G Ols 1 —py 51— p3 om el 8 i) agmg pre Jlaial G5Sen %W, AslSal 4l

S5 38 il s3ay %ouy Aapy (uStie s O 1 —py e STV 1 — py e JEF 1

Yov, Sl tas e

LS8 g it pUil) 3 (55 T 3535 Jlaia

NP, =< ((1 = pa)p1™ (1 = p3)p2"™ (1 = p2)ps™ (1 — p)ps™)
wp w1 — (1 - up)n - (1 - (1 - up)n)up +up,
1-(1-v,)" =(1-(1=v) )W, +v, >;n=012.. (3.2)
: Ladl) B g 4S8 gun g juaill ol Ganslia

PLSEgug i sallall (b AN 23 asia

2 2 2 2
NLq =< (1p_1p4’1p_2pg'1p_3;)2'1p_zl> ; Woo,
1-(1-u,) = (1= (1 —up) ) up +u, 1= (1 - v,)’
- (1 — (1 — Vp)Z)Vp + v, > (3.3)
FLS8gung i plail) & HL3D 23c Jaigia
P1 P2 P3 Pa )
1—py' 1=p3'1=p;"1—py/)’

w,?,2u, — upy?, 2v, — v, 2 > (3.4)

NL, =< (

Ligung i pllall (3 LI U (305 Lasssie
2 ) , 2
NW, = % = (7\4(1p_1 p4)'7\3(1p—2ps)'kz(fjpz)'ll(fjpl)>;
wx*ng,l—(1—‘19)2_(1_(1_up)2)up+up+u}\
—(1-(-up) = (1= (1= up) Jup +1,) x 1y,
1= (1=v,) = (1= (1=v) ) vp +vp + W
—(1-(1-v) = (1= (1=v,) ) vp +vp) xva > (35)

LS8 gung 5inh pllaill & ALl Ul (e Jacsgia



=S
NLs P1 P2 P3 Pa
NW = — :<< ) ) ) )' w 3;
° NA As(1—py) A3(1—p3) A(1 —p3) A (1 —py) P
2u, —up? +up — (2u, —up?) *uy,
2v, = vt + vy — (2v, — V) x vy > (3.6)
:JGa

A jaie dad dael U< e SUars 5jliay Jsemy Janas oy aaly addie 4 ol il 4l (i

NA =< (1,2,3,4); 0.8,0.2,0.01 >, Nu =< (5,6,7,8); 0.9,0.1,0.01 >
Paagily

elaill b 5l) 3 asag Jlas) 22
LAagug pinill oY) anlia .3
:dall
H(3.1) Akl aladnuly alaidl) b L) dsag pae Jlaal
NP, =< (0.2000,0.5000,0.7143,0.8750);0.72,0.28,0.0199 >
1l 05 s %71.43 5 %50 oo il 8 (55 3smg pre Jlain) GsSow %72 AslSaly 4 (o

Slo 05 3 il sdag %28 dayy (b e iy %875 e ST Yy %20 (e i
%1.9 Jual s

0.5
0.87
0.7
0.67
Iy
0.4
031
027
0.14

02 03 04 05 06 07 08

| T—I1—F|

Aagil) 3mg NM/NM/L S5 cia 3 NPO (14) 0S4




()
=
1(3.2) Akal) plaaiuly alaill 4 i) 3 2ag Jlaia)
NP; =< (0.0004,0.0117,0.0893,0.4480) ; 0.2687,0.7313,0.0773 >

1l s$ ols %8.9 5 %1.2 o ol 3 5L 3 agas Jlain) (sSew %26.9 Al a3l (4
Slo 05 38 glill sdag %73 Ay (paStie e (ysSing %44.8 e STV %0.04 (e i
%7.7 Jaals Uad

01 02 03 04

| T—1—F|

Al ang NM/NM/L U5 cia b NP3 (15)JS4

(3.6) s (3.3) lBlall aladivly sdagall 5o, 9 A g g il oIY) apilia
NL, =< (0.0179,0.1143,0.5000,3.2000) ; 0.3732,0.6268,0.0585 > s}

1 s 015 0.50 50.1143 o Hseldall 3 Gl sae Javssia ()5S %37 Al 4l
OsSs 38 il sdag %62.7 dayn (pSlie ye OsSing 3.20 e SSTYs 0.0179 (e
%5.8 Juial s e



| T——1—F|

Aagil) a9 NM/NM/L WY cia b NLg (16)JSa

NLg =< (0.1429,0.4000,1.,4.) ;0.5184,0.4816,0.0394 > (s
e D8 1o 05 0l 1. 5 040 o a8 (L3 sae Jacssia ()5S %51.8 Al 4l (gl
Juaal as e 068 38 zalill s3ag %48 dayn (uaSlie jie ()sSing ¢ 4. e ST Y5 0.1429
.%3.9

| T—1—F|

il ang NM/NM/L U5 cia b NLs (17)J<4

NW, = < (0.0045,0.0381,0.2500,3.2000); 0.2986,0 .7014, 0.0679 > 4=lu



66
Ols 0.25 5 0.03810m sl 8 Gl Uil (o) Jawgie ()sSom %29.8 AulSaly il (]
B il oday %70 dasy cSlie ye (6K 3.20 (e ST Yy 0.0045 o Ji 1af 0sS
%6.8 Jlaal ad e 6

Ny

| T—I1—F|

Aal) yag NM/NM/L SN cisa b NWq (18)J<a

NW, =< (0.0357,0.1333,0.5000,4.) ; 0.4147,0.5853,0.0490 > 4clu
G5 0ls 0.50 5 0.1333 g plaill b L3l U (e Janssia ()9S %041 Aalals il (gl
OsS3 38 Al sdag %58.5 dayy cSlie ye sSing 4 e SSTYy 0.0357 e Ji T

%4.9 Jlaab s e

N5

| T—1—F|

Aaail) 1ag NM/NM/L W) cha A NWs (19)J<
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:8oud)] Siu>9 NM /NM / c/ b g NM / NM / ¢ yUauil lae .3.1
Single Valued NM / NM /c and NM / NM / c / b Queues
Bliag Jguay cYara 83g3na 2 gl davg o230 € WA NM/ NM /¢ olaill
PAA e Bagane Hgolhall G S NM/NM/ /b alail) 8 Lty cdaall Bamg AS8gug i
Clbuall G Jaadls Zadai) a3l dasdll sy ASigug finil) elaVI Lunliag LY alals b
shay Maple il adials dlalSie Gy dojs LU L N Loy laalad Aggad) (0 (ol

:AiY) ABY) DA e leacagiog Bl cililal)

:JGa
(deludl) r bl
NA =< (2,2.5,3,3.5); 0.8,0.2,0.01 >, Nu =< (5,5.5,6,6.5); 0.9,0.1,0.01 >
Paasil
AU 8 i Basay Jlaal 2
lall oY) Gunlie .3

:Jad)

136S)) A e LS8 gusg s Bpalially Jsumasll i dna iy

NLambda :=SVTN(2,2.5,3,3.5,0.8,0.2,0.01);
NMu:=SVTN(5,5.5,6,6.5,0.9,0.1,0.01);

120 pledinl gllaall alag) 234

QueueingSystem(NLambda,NMu,3,2);
. ‘_AL d.AAA_\s
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ralladll & il g e Jlaal

0.4815,0.5714,0.6552,0.7333],

_ |l
NFo = [ 0.9622,0.0378,0.00002

G5 oy %65.5 5 %57 s pllaill 8 il dsag axe Jlais) (sS %96.2 Anlals 43 (gl
0sSi a8 Al odag %3.8 daya (pSlie je sSius %73.3 e ST Yy %48 (e S
.%0.002 Jlaabl s Lo

t oY) S ansis Tl NPy el

SVTNQPlot(QueueingSystem(NLambda,NMu,3,2),p0);

MNPG
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| T——1—F|

agil) 259 NM/NM/C JESY) i & NPO (20)JS4

allail) 3 5 2D s Jlaial

NP. — [0.0035,0.0103,0.0266,0.0628] ,]
3 0.1678,0.8322,0.2449

1l 0s$ s %2.7 5 %1.03 o pail) 3 (515 3 3sa Jlain) (5Sews %16.8 Elaly sl (g
Slo 05 28 i) sdag %83 dajay (paStie s sy (%6.3 (e ST Yy %0.35 (e i
%24.5 Jlaal Uas

PN IRPNPCE Wiy NP, Jbl

SVTNQPlot(QueueingSystem(NLambda,NMu,3,2),pn);
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047

001 002 003 004 005 006

| T——1—F|
Aadll uag NM/NM/c 5y cia gﬁ NP3 (Zl)d&’h
s3agill 5um 9 4K guo g il ) arilia

v — [[0:0049,0.0165,0.0503,0.1488] ] o
q~ 0.2005,0.7995,0.2419 )

G5 o5 0.0503 5 0.0165 ¢ Hselall 8 L sae Jaugia GsSew %20 Lalals 43l (]
2 Al sdag %79.9 dayy (uSlia ye ()sSig «0.1488 e ST Yy 0.0049 o 8l Taid
%24.2 Jlaal lad e 6

N RPN JPRECHERIC Y 1) AL

SVTNQPlot(QueueingSystem(NLambda,NMu,3,2),1q);

NLg
1-

0.8
0.67

04

| T—I1—F|

Aasdl) aag NM/NM/c Uiy cia ‘ﬁ NLq (22)Js&




()

970

0.3126,0.4332,0.5957,0.8488], )
NLg; = [ | ] L))

0.7761,0.2239,0.0048

G5 oy 0.5957 504332 o plaill AL s Jagia (35S %77.6 AnlSal 43 (]
5 Al sdag %22.4 Ay cpaSlie e (s<ing < 0.8488 (o ST Yy 0.3126 (e il Taid
t oY) 35S0 anaies Ty NLg Jiaily %0.48 Jlaal tad e (6%

SVTNQPlot(QueueingSystem(NLambda,NMu,3,2),1s);

04 05 06 07 08

| T—1—F|

Aadll g NM/NM/c By cia gA NLs (23)&5&

0.0014,0.0055,0.0201, 0.0744
0.1604,0.8396,0.2495

G5 o5 0.0201 5 0.0055 o oseldall & SN (e Jasssia (358w %16 AlSals 431 (g
3% ol o3y %83.9 dayy oeSlie e iy <0.0744 e SSTYs 0.0014 o Jif
t V) 35S0 aasis Lol NW, Jials %24.9 Jlaal Uas e 05

NW, = [[ ]'] e L

SVTNQPlot(QueueingSystem(NLambda,NMu,3,2),wq);

Ny
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Aasdl) aag NM/NM/c Uiy cia ‘ﬁ NWq (24)J<é




)

G5 oy 0.2383 5 0.1444 o il 8 U ey Jausie (sSow %62 LulSals il (g
2 il sdag %37.9 dayy (uShie ye (sKiag (04244 e STYs 0.0893 e 8l T
F Y 35S aasies Lol NW Jialy %1.4 Juasl Uad e 058

0.0893,0.1444,0.2383,0.4244],

0.6209,0.3791,0.0148 el

NWS:[[

SVTNQPlot(QueueingSystem(NLambda,NMu,3,2),ws);

NUE
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0.67

0.4

01 02 03 04

| T—I1—F|

Aaudl) aag NM/NM/c Uiy cia 2 NWs (25)J<a

:Jla
Bung AS8sm it Ajaie 4ud Sl aliay Jgaay damas 4 alaill dacsy ladia Ll 4l i
(deladl) f hleS dauall
NA =< (2,2.5,3,3.5); 1,0.01,0.01 >, Nu =< (4,4.5,5,5.5); 0.9,0.1,0.01 >
taagil
allaill (& (Al agag a2 Jlaal L1
alaill & by 4asay Jlas) .2
laill el Gunlie .3
130l (DA e LSgung 5t 50lially Jgumsl) iV ana Caped 1l

NLambda :=SVTN(2,2.5,3,3.5,1,0.01,0.01);
NMu:=SVTN(4,4.5,5,5.5,0.9,0.1,0.01);



i

QueueingSystem(NLambda,NMu,4,2,4);

12650 gledinl Gaglhaall alay) (Ko

e Juanid

0.3919,0.5013,0.6022,0.6956],

_ I
NPy = [ 0.9912,0.0106,0.0002

Tl GsSs ols %60 5 %50 plail) 8 (5L3 3sas pre Jlain) sSew % 99 AslSal 4l (4
Slo 058 38 il s3g %1.06 Aajy (Sl st ()sSiag «%69.5 e ST Yy %39 (e i
t oY) 35S0 aasies Tuly NPy Jdiails %0.02 Jlasly Uad

SVTNQPlot(QueueingSystem(NLambda,NMu,4,2,4),p0);
NPO

054
0.8
0.7
0.6

0.4+
031
027
0.14

040 0453 0.50 0.53 060 063

| T—1—F|

Aagil) 329 NM/NM/c/b JEEN) ciua b NPO (26)Jss

NP, = [0.0009,0.0039,0.0149,0.0509],
* 0.2870,0.7338,0.3662

G5 oy %15 5 %039 o plaill oLy 4 asas Jlas) ()9S %28.7 LulSal 4 gl
05S5 38 illl odag %73.4 Ay cpaSlie ye (sSing %5.09 (e ST Yy %0.08 e Ji Tl
%36.6 Jlasb s Lo

N IRPNIPRECHER TGNy 1) SR

SVTNQPlot(QueueingSystem(NLambda,NMu,4,2,4),pn);
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041
02
0.01 0.02 0.03 0.04 0.05
| T——1—F|

Al an g NM/NM/c/b By Cia gﬁ NP4 (27)&&.‘2
NL = [[0.0064,0.0235,0.0743,0.2184] ] o
T 0.5090,0.5139,0.2065 i
1l 05 ols 0.0743 50.0235 o selall 3 L aae Jasssie ()5S %50 AslSaly 4 (g
OS5 38 zeiliil) odag %51.4 A yn cpSlie ye Sins ¢ 0.2184 e SSTYs 0.0064 (e i
%20 Jlaal Uas e
N IKPNPRECHERTC Y 1) AR

SVTNQPlot(QueueingSystem(NLambda,NMu,4,2,4),1q);
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Al 339 NM/NM/c/b JBEY) s & NLg (28)JSs
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974

[0.3515,0.5161,0.7384,1.0927],

NLs = 0.6359,0.3921,0.0782 c

G5 ols 0.7384 5 0.5161 g plaill b Bl ase dacigia (5Sew %63.6 dlSals 43l (o
OsSs 38 il sdag %39 Ay (Sl e ()5Sis ¢1.0927 e STV 0.3515 (e ol o
%7.8 Jlaab has e

t V) 35S0 aasies Loy NLg Jiad

SVTNQPlot(QueueingSystem(NLambda,NMu,4,2,4),1s);
NLs
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| T—1—F|

il 359 NM/INM/C/b JUGY) s b NLs (29)JSs

_ [[0.0018,0.0079,0.0302,0.1151] ] .
NWe = [ 0.1461,0.8719,0 .5021 Aol

o5 0.0302 5 0.0079 o Hslall b U] (he) Jawsie ()9S %14.6 Aslals 4l (gl
2 sdag %87 dayy (pklie ye 9sSius <0.1151 (e 5STYy 0.0018 o il Tail s
%50 Jaal Uas e o5& 58

t V) 35S aasis Ty NW, Jaal

SVTNQPlot(QueueingSystem(NLambda,NMu,4,2,4),wq);
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| T——1—F|

Aadl) an g NM/NM/c/b i) Cia gﬁ NWgq (30)d&i

0.1005,0.1727,0.2998,0.5757] ,] .

_|l
NWs = [ 0.1825,0.8398,0.4216 il

G5 o5 0.2998 5 0.1727 g plail) 8 U] (o) acsgin ()5S %18 ail<aly 4l (g
5 Al sdag %83.9 Ay cpaSlie je (i < 0.5757 oo ST Yy 0.1005 s il T
PV 35S aaaies Lol NW, Jials %42 Jlaal tha e 6S

SVINQPlot(QueueingSystem(NLambda,NMu,4,2,4),ws);
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!l ang NM/NM/c/b iy Cia ‘.; NWs (31)J<&
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Linguistic Single Valued Neutrosophic Queues [20], [34]
:8eud)l Ju>9 \S9guwg yinill sSaall Sealll Juiedl 1.2

Linguistic Representation of Single Valued Neutrosophic Number

t Y Jgaall iy A = (T, I, Fz) Gl dmg Shgusy sinil) sanll (goall) JEa ey

SVNNs J dygall) cilalbuaal) (5)J st

Lagdl) asn g 48 g g il MacY) | 4 gadl) cilathuaal)
(1,0,0) sgaall aedf ) dua
(0.9,0.1,0.1) Jaa Tas 2
(0.8,0.15,0.20) Jaa 2
(0.70,0.25,0.30) ua
(0.60,0.35,0.40) Las ) as
(0.50,0.50,0.50) Lsia
(0.40,0.65,0.60) Lo as ) eppu
(0.30,0.75,0.70) o
(0.20,0.85,0.80) ’\a_;;‘_,,.u
(0.10,0.90,0.90) las Tas o
(0.1,1) agaal) e ) 5 g

2@ogd)] a9 @uSOewg izl SlaeYl ¢ Hausdorff @dluse 2.2
Hausdorff Distance between SVNRNs

d8loe B Al sy (ugrl GuSigug i (pae B = (ta iz f2) sA = (ty, i1, f1) o

1AL Jaxs B g A (o Hausdorff

dy(A,B) = max{|t; — t,|,|i; — L, 1fi — f2I}  (B.7)



)

2 Qond)] a9 \S9ewe piaill SeUIM / M [ 1 U] o .3.2
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restart;interface(warnlevel = 0):

with(plots):with(plottools):
SVTN :=proc (al, a2, a3, a4, wa, ua, ya)
return [[al, a2, a3, a4], wa, ua, ya];

end proc:

# Trapezoidal plots:

SVTNNPIotT:=proc(n::list)

nl:=n[1][1];

n2:=n[1][2];

n3:=n[1][3];

nd:=n[1][4];

t:=n[2];

1:=n[3];

f:=n[4];

It:=piecewise(nl<w and w<n2,t*(w-n1)/(n2-nl),undefined);
mt:=piecewise(n2<w and w<n3,t,undefined);
rt:=piecewise(n3<w and w<n4,t*(w-n4)/(n3-n4),undefined);

plot([lt(w),mt(w),rt(w)],w=n1l..n4,color="green",legend=["T","",""],labels=["",
“;

end proc:
SVTNNPIotl:=proc(n::list)
nl:=n[1][1];

n2:=n[1][2];

n3:=n[1][3];



S
nd:=n[1][4];
t:=n[2];
1:=n[3];
f:=n[4];
li:=piecewise(nl<u and u<n2,(n2-u+i*(u-nl1))/(n2-n1),undefined);
mi:=piecewise(n2<u and u<n3,i,undefined);
ri:=piecewise(n3<u and u<n4,(u-n3+i*(n4-u))/(n4-n3),undefined);
plot([li(u),mi(u),ri(u)],u=nl..n4,color="blue",legend=["1","",""],labels=["","""]);
end proc:
SVTNNPIotF:=proc(n::list)
nl:=n[1][1];
n2:=n[1][2];
n3:=n[1][3];
n4:=n[1][4];
t:=n[2];
i:=n[3];
f:=n[4];
If:=piecewise(nl<y and y<n2,(n2-y+f*(y-n1))/(n2-n1),undefined);
mf.=piecewise(n2<y and y<n3,f,undefined);
rf:=piecewise(n3<y and y<n4,(y-n3+f*(n4-y))/(n4-n3),undefined);
plot([If(y),mf(y),rf(y)],y=nl..n4,color="red" legend=["F","",""],labels=["",""]);
end proc:
SVTNPIot:=proc(n::list,myTitle)
t:=SVTNNPIotT(n):
1:=SVTNNPIotl(n):
f:=SVTNNPIotF(n):
display([t, i, f],title=myTitle);
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end proc:
SVTNQPIlot:=proc(q::Matrix,property)
properties:=[p0,pn,lq,Is,wq,ws];
I:=ListTools[SearchAll](property,properties);
n:=rhs(op(convert(q[i],list)));
myTitle:=lhs(op(convert(q[i],list)));
SVTNPIot(n,myTitle);

end proc:

#Triangular plots:

SVTNNPIotTrT:=proc(n::list)

nl:=n[1][1];

n2:=n[1][2];

n3:=n[1][4];

t:=n[2];

i:=n[3];

f:=n[4];

It:=piecewise(nl<w and w<n2,t*(w-n1)/(n2-n1),undefined);
mt:=piecewise(n2=w ,t);

rt:=piecewise(n2<w and w<n3,t*(n3-w)/(n3-n2),undefined);

plot([lt(w),mt(w),rt(w)],w=n1l..n3,color="green" legend=["T","",""],labels=["",
")

end proc:
SVTNNPIotTrl:=proc(n::list)
nl:=n[1][1];

n2:=n[1][2];

n3:=n[1][4];

t:=n[2];



1:=n[3];

f:=n[4];

li:=piecewise(nl<u and u<n2,(n2-u+i*(u-nl1))/(n2-n1),undefined);
mi:=piecewise(n2=u ,i);

ri:=piecewise(n2<u and u<n3,(u-n2+i*(n3-u))/(n3-n2),undefined);
plot([li(u),mi(u),ri(u)],u=nl..n3,color="blue" legend=["1","",""],labels=["",""]);
end proc:

SVTNNPIotTrF:=proc(n::list)

nl:=n[1][1];

n2:=n[1][2];

n3:=n[1][4];

t:=n[2];

1:=n[3];

f:=n[4];

If:=piecewise(nl<y and y<n2,(n2-y+f*(y-n1))/(n2-n1),undefined);
mf:=piecewise(n2=y ,f);

rf:=piecewise(n2<y and y<n3,(y-n2+f*(n3-y))/(n3-n2),undefined);
plot([If(y),mf(y),rf(y)].y=n1..n3,color="red",legend=["F","",""],labels=["",""]);
end proc:

SVTNPIotTr:=proc(n::list,myTitle)

t:=SVTNNPIotTrT(n):

1:=SVTNNPIotTri(n):

f:=SVTNNPIotTrF(n):

display([t, i, f],title=myTitle);

end proc:

SVTNQPIotTr:=proc(q::Matrix,property)
properties:=[p0,pn,lq,Is,wq,ws];
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I:=ListTools[SearchAll](property,properties);
n:=rhs(op(convert(q[i],list)));
myTitle:=lhs(op(convert(q[i],list)));
SVTNPIotTr(n,myTitle);

end proc:

#Operation On SVTN:
CrispNumberSS := proc (n) return SVTN(n, n, n, n, 0, 1, 1); end proc:
CrispNumberMD := proc (n) return SVTN(n, n, n, n, 1, 0, 0); end proc:

CrispNumber:=proc (n,NRho) return SVTN(n, n, n, n, NRho[2], NRho[3],
NRho[4]); end proc:

SVTNSum :=proc (t1, t2) x :=tl;y :=12;

L1 :=x[1][1]+y[1][1], x[1][2]+y[1][2], x[1][3]+Y[L][3], x[1][4]+Y[1][4];
U1 :=x[2]+y[2]-x[2]*y[2], x[3]*Y[3], x[4]*y[4]; [[L1], U1]; end proc:
SVTNSub :=proc (t1, t2) x :=t1; y := t2;

L1 :=x[1][1]-y[1][4], x[1][2]-y[1][3], X[1][3]-y[11[2], x[1][4]-y[][1];
U1 :=x[2]+y[2]-x[2]*y[2], x[3]*Y[3], x[4]*y[4]; [[L1], U1]; end proc:
SVTNMult :=proc (t1, t2) x :=t1; y ;= t2;

L1 :=x[I1*y[I2], x[2]12]*y[2102], x[2][31*y[11[3], x[1][4]*y[1][4];

U1 := x[2]*y[2], x[3]+Y[3]-x[3]*Y[3], x[4]+y[4]-x[4]*y[4]; [[L1], U1]; end
proc:

SVTNScalarMult := proc (t1, PN) x :=t1;

L1 :=PN*x[1][1], PN*X[1][2], PN*X[1][3], PN*X[1][4];

Ul := 1-(1-x[2])"PN, x[3]"PN, x[4]"PN; [[L1], U1]; end proc:
SVTNDiv :=proc (t1, t2) x :=t1; y :=t2;

L1 :=x[1][11/y[1][4], x[11[2)/y[1113], x[11[3Vy[11[2], x[1][A)/y[1][1];

UL = x[2]*y[2], X[31+Y[3]X[3]*Y[3], X[41+y[4]-x[4]*y[4]; [[L1], U1]; end
proc:
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SVTNPower := proc (t1, PN) x :=t1;
L1 := x[L][1]"PN, X[1][2]"PN, X[1][3]"PN, X[1][4]"PN;
U1 :=x[2]"PN, 1-(1-x[3])"PN, 1-(1-x[4])"PN; [[L1], U1]; end proc:
SVTNSeries:=proc(x,n,NRho)
S:=CrispNumber(1,NRho);
forifrom1lby1ton-1do
S:=SVTNSum(S,SVTNScalarMult(SVTNPower(x,i),1/(i!)));
end do;
S;
end proc:
SVTNSeriesmmch:=proc(x,c,b)
Lg:=SVTNScalarMult(x,1/c);
forifromc+2by 1tobdo

Lg:=SVTNSum(Lq,SVTNScalarMult(SVTNPower(SVTNScalarMult(x,1/c),i-
C),i-C));

end do;

La;

end proc:

#Queueing System:
QueueingSystem:=overload(

[
proc(NLambda::list, NMu::list,n::integer,c::integer,b::integer) option overload;
NRho:=SVTNDiv(NLambda, NMu);

NPO:=evalf(SVTNDiv(CrispNumberMD(1),SVTNSum(SVTNSeries(NRho,c,
NRho0),SVTNMult(SVTNScalarMult(SVTNPower(NRho,c),1/(c!)),SVTNDiv(
SVTNSub(CrispNumberSS(1),SVTNPower(SVTNScalarMult(NRho,1/c),b-
c+1)),SVTNSub(CrispNumberSS(1),SVTNScalarMult(NRho,1/c)))))));
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if 0 <=nandn <cthen
NPn:=evalf(SVTNMult(SVTNScalarMult(SVTNPower(NRho,n),1/(n!)),NP0))

NPb:=evalf(SVTNMult(SVTNScalarMult(SVTNPower(NRho,b),1/(b!)),NP0))

elif c <=nand n <= b then
NPn:=evalf(SVTNMult(SVTNScalarMult(SVTNPower(NRho,n),1/(c!)),SVTN
ScalarMult(NPO0,1/(c(n-c)))));

NPb:=evalf(SVTNMult(SVTNScalarMult(SVTNPower(NRho,b),1/(c!)),SVTN
ScalarMult(NPO0,1/(c(b-c)))));

end if;

NLg:=SVTNMult(SVTNMult(SVTNScalarMult(SVTNPower(NRho,c),1/c!),N
P0),SVTNSeriesmmcb(NRho,c,b));

NLambdae:=
evalf(SVTNMult(NLambda,SVTNSub(CrispNumberSS(1),NPb)));

NLs:=evalf(SVTNSum(NLq,SVTNDiv(NLambdae,NMu)));
NWs:=evalf(SVTNDiv(NLs,NLambdae));
NWQq:=evalf(SVTNDiv(NLqg,NLambdae));

<'NP0'=NPO,

'NPn'=NPn,

'NLg'=NLq,

'NLs'=NLs,

'NWq'=NW(g,

'NWs'=NWSs>;

end proc,

#MMc
proc(NLambda,NMu,n,c) option overload;
NRho:=SVTNDiv(NLambda, NMu);
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NPO:=evalf(SVTNDiv(CrispNumberMD(1),SVTNSum(SVTNSeries(NRho,c,
NRho),SVTNDiv(SVTNPower(NRho,c),SVTNScalarMult(SVTNSub(CrispNu
mberMD(1),SVTNScalarMult(NRho,1/c)),c)))));

NLq:=evalf(SVTNMult(SVTNScalarMult(SVTNPower(NRho,c+1),1/(c!)),SV
TNDiv(NPO,SVTNScalarMult(SVTNPower(SVTNSub(CrispNumberMD(1),S
VTNScalarMult(NRho,1/c)),2),c))));

NLs:=evalf(SVTNSum(NLq,NRho));
NWs:=evalf(SVTNDiv(NLs,NLambda));
NWq:=evalf(SVTNDiv(NLg,NLambda));

if n>=0 and n < ¢ then NPn:=
evalf(SVTNMult(SVTNScalarMult(SVTNPower(NRho,n),1/(n!)),NP0));

elif n>=c then NPn:=
evalf(SVTNMult(SVTNScalarMult(SVTNPower(NRho,n),1/(c!)),SVTNScalar
Mult(NPO,1/(c™(n-c))))); end if;

<'NP0'=NPO,
'NPn'=NPn,
'NLq'=NLg,
'NLs'=NLs,
'NW'=NWg,
'NWs'=NWs>:

end proc,

#MM1

proc(NLambda,NMu,n) option overload;
NRho:=SVTNDiv(NLambda, NMu);

NLs:=evalf(SVTNDiv(NRho, SVTNSub(CrispNumberSS(1),NRho)));

NLQg:=evalf(SVTNDiv(SVTNPower(NRho,2),
SVTNSub(CrispNumberSS(1),NRho)));

NWs:=evalf(SVTNDiv(NLs, NLambda));
NWq:=evalf(SVTNDiv(NLq, NLambda));
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NPO:=evalf(SVTNSub(CrispNumberSS(1),NRho));
NPn:=evalf(SVTNMult(NPO, SVTNPower(NRho, n)));
<'NP0O'=NPO,
'NPn'=NPn,
'NLg'=NLg,
'‘NLs'=NLs,
'NWg'=NW(g,
'NWs'=NWSs>;
end proc
]
):



[1]

[2]

[3]

[4]
[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

(References) aa)sal)
/ \

L. Zadeh, "Fuzzy Sets,” Information and Control, vol. 8, no. 3, pp.
338-353, June 1965.

F. Smarandache, "Neutrosophic Logic A Generalization of the
Intuitionistic Fuzzy Logic," in Gallup, NM 87301, USA, 2000.

K. Atanassov, Intuitionstic Fuzzy Sets, vol. 35, New york city: Springer-
Verlag Berlin Heidelberg, 1999.

F. Smarandache, "Neutrosophy," in Gallup, NM 87301, USA, 2002,

F. Smarandache, Neutrosophic Theory and Its Applications, vol. I,
Brussels: EuropaNova, 2014.

F. Smarandache, A Unifying Field in Logics: Neutrosophic Logic
Neutrosophy, Neutrosophic Set, Neutrosophic Probability and Statistics,
fourth ed., Rehoboth: American Research Press Rehoboth, 1998.

J. F. Shortle, J. M. Thompson, D. Gross and C. M. Harris, Fundamentals
of Queueing Theory, Fifth ed., United States of America: Wiley Series in
Probabillty and Statistics, 2018.

G. Bolch, S. Greiner, H. de Meer and K. S. Trivedi, Queueing Networks
and Markov Chains, Second ed., Canada: WILEY- INTERSCIENCE,
2006.

J. Sztrik, Basic Queueing Theory, Debrecen: University of Debrecen,
Faculty of Informatics, 2012.

M. B. Zeina, K. Al-Kridi and M. T. Anan, "New Approach to FM/FM/1
Queue's Performance Measures," King Abdulaziz University, vol. 30,
no. 1, pp. 71-75, 2018.

D. Negi and E. Lee, "Analysis and simulation of fuzzy queues," Fuzzy Sets
and Systems, vol. 46, no. 3, pp. 321-330, 1992.

U. P. Karupothu and P. Kumar, "Perceptionization of FM/FD/1 queuing
model under various fuzzy numbers,” Croatian Operational Research
Society, vol. 11, no. 1, pp. 135-144, 2020.



[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[23]

S. Narayanamoorthy, A. Anuja, V. Murugesan and D. Kang,
"A distinctive analyzation of intuitionistic fuzzy queueing system using
Erlang service model,” in AIP Conference Proceedings 030040, 2020.

B. Oztaysi, S. C. Onar and C. Kahraman, "Call center performance
measurement using intuitionistic fuzzy sets,” Journal of Enterprise
Information Management, 2020.

P. Rajarajeswari and M. Sangeetha, "Fuzzy Intuitionistic on Queuing
System," International Journal of Fuzzy Mathematics and Systems,
vol. 4, no. 1, pp. 105-119, 2014.

A. Tamilarasi, "A Study on Intuitionistic Fuzzy Model For Classical
Queuing System," International Journal of Pharmacy & Technology,
vol. 11, no. 4, 2019.

M. B. Zeina, "Erlang Service Queueing Model with Neutrosophic
Parameters,” International Journal of Neutrosophic Science, vol. 6, no. 2,
pp. 106-112, 2020.

M. B. Zeina, "Neutrosophic Event-Based Queueing Model," International
Journal of Neutrosophic Science, vol. 6, no. 1, pp. 48-55, 2020.

M. B. Zeina, "Neutrosophic M/M/1, M/M/c, M/M/1/b Queueing
Systems," Research Journal of Aleppo University, no. 140, 2020.

M. B. Zeina, "Linguistic Single Valued Neutrosophic M/M/1 Queue,"
Research Journal of Aleppo University, no. 144, 2021.

F. Smarandache, "Subtraction and Division of Neutrosophic Numbers,"
Uncertainty, vol. XIII, pp. 103-110, 2016.

DU Cagha S5 A 50 OLSES o) 5 cpea T e eiin el ) g 1]22]
2015 b ol ¢3S g o glall 5l guall) dmalas o ) Al dadll 325 e

H. P. Hsu, Theory and Problems of Probability, Random Variables, and
Random Processes, New York: Schaum's Outline Series, 2010.

Ay JBEY) Caghia 4l g (8 Apluall Gle geadll Cala 5 45 o [24]
L2019 o580 4a skl s Dol rals Lslagks



[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

N. T. Thomopoulos, Fundamentals of Queuing Systems, 1st, Ed., United
States of America: Springer, 2012.

S. Broumi, A. Bakali, M. Talea, F. Smarandache, V. Ulucay and M. Sah,
"Neutrosophic Sets: An Overview," New Trends in Neutrosophic Theory
and Applications, vol. 11, 2018.

I. Deli, "Operators on Single Valued Trapezoidal Neutrosophic Numbers
and SVTN-Group Decision Making,” Neutrosophic Sets and Systems,"
Neutrosophic Sets and Systems, no. 22, 2018.

F. Smarandache, "A Geometric Interpretation of the Neutrosophic Set,A
Generalization of the Intuitionistic Fuzzy Set," in Gallup, NM 87301,
USA, 2015.

F. Smarandache, Neutrosophic Overset,Neutrosophic Underset,and
Neutrosophic Offset, Brussels: Pons, 2016.

K. Mondal, S. Pramanik and F. Smarandache, "Several Trigonometric
Hamming Similarity Measures of Rough Neutrosophic Sets and their
Applications in Decision Making," New Trends in Neutrosophic Theory
and Application, pp. 93-103, 2016.

M. Mullai and R. Surya, "Neutrosophic Inventory Backorder Problem
Using Triangular Neutrosophic Numbers,” Neutrosophic Sets and
Systems, vol. 31, 2020.

I. Deli and Y. Subas, "Single Valued Neutrosophic Numbers and Their
Applications to Multicriteria Decision Making Problem," 2014.

F. Masri, M. B. Zeina and O. Zeitouny, "Some Single Valued
Neutrosophic Queueing Systems with Maple Code," Neutrosophic Sets
and Systems, vol. 51, 2022.

G. K. A.F. a. L. T. T. J. Manuel Macias Bermudez, "A Method for
Decision-Making on the Tendering Procedure for the Acquisition of
Goods and Services in Public Procurement,” Neutrosophic Sets and
Systems, vol. 37, pp. 235-241, 2020.



ﬁm N 000000/
' dialal) Cilalhiaal)
7\

QAQ
Alpha Levels Wl il sioa
Analysis Jalas
Approach 8
Arrival Jsass

-B-
Backward JPKIEN
Balked &kl
Balking Jas
Batch Arrivals s Jypas
Birth and Death < gall g 32Y Sl
Bulk Arrivals s Jypas
Calling Source Jladll
Capacity A
Chapman-Kolmogorov Equation 895 gal oS — landi Aalaa
Charachetristic Function 5 e dlly
Characteristics 5 s (atlad
Classification aal
Clustering BAdic
Confidence Interval 48 Jaa
Continuous e
Convex Ciaa
Counting Process e dlee
Customer 0%

EDE
Defuzzification aLlal 4 )
Departure 5 ylra
Discipline il
Discrete Jiadia
Distribution &
Down Time D5l ade e




()

998

-E-
Equation dalaa
Equilibrium O g
Extension Principle s sill o
-F-
Formula Ga
Forward ol
Function i
Fuzzy Logic sl i)
-G-
Generating 2l g3
Generator A 0
-I-
Independent Jatia
Independent Increments Aleie Ol 3
Interarrival Times Jpa sl o Le 4
Interval Arithmetic Sl Glual)
-J-
Jockey N
K-
Kendall’s Notation JiS e i
EL\E
Linguistic (i) ¢ 9l
Little's Law Jid (58
EME
Machine 4l
Markov Chain o o< Hle Al
Maximize plaat
Maximum Slelaa
Measures oanlia
Membership Function 43 guzand) 4110
Minimize PRI
Minimum = as
Multipliers u liaa




()

999

ENQ
Nonlinear e
Nucleus 3l s
Neutrosophic Logic 88 a9 yiil) (3laiall
Neutrosophic Sets 4S8 g g il Cile gandll
Neutrosophic Queue (8 g gyl ULEY] Caa
Neutrosophic Underset 4S8 g g yiil) de ganall Chad
Neutrosophic Overset 4S8 s g yinil) de ganall (38
Neutrosophic Offset 3058 s g yinll de ganall Caniig (368
Neutrosophic Off Number S8 g g yinil) aulaall 2aal)
,@5
Offered Load dadsall A gaall
gﬂP‘g
Parallel L) s
Patern L
Performance e)al
Possibility YEHWY
Probability Jlaial
Process ddlac
Processing Jue
Pure ualla
EQ,/E
Queue Caa ol
Queue Discipline Al sac 8
Queue System LY Caa allas
ER%
Random ) e
Rate-Transition Matrix JEEY) Jana 48 iia aUaia
Reneged B
Residual (oiia
Residual Service Time (saiall Laddll (e )
Room Qs
Server FREN




()

9100

Service YUREN
Service Patterns sl Lalas]
Set dc sana
Setup Time Alac Y ()
Sojourn Time < oS ()
Stages of Service Al Ja je 220
Stationary Y XION
Stochastic () e
Strict Sense (Ga (Sxa
Support N gl
System allas
System Capacity alaill A
Set ic gana
Single Valued daxdll b g

Single Valued Neutrosophic Set (SVNS)

Aagall B 5 488 g g il Ao sennall

Single Valued Trapezoidal Neutrosophic Number

(SVTNN)

Single Valued Triangular Neutrosophic Number
(SVTrNN)

Single Valued Neutrosophic Queue

-T-

Transform Jo g

Trapezoidal 8 jaia Al

Triangular silia
EUE

Up Time Rl e

Utilization alaaiay)
-W-

Waiting )

Wide Sense

cm\_j‘;'uu\







‘ Abstract |

Thesis consists of three chapters. The first chapter is titled
“Basic Concepts” we presented in it some important concepts of classical
queueing theory, basic concepts of neutrosophic sets theory and the concept of
neutrosophic trigonometric and trapezoidal numbers and operations on it.
Finally, we had presented the methods of doing calculations on neutrosophic

triangular and trapezoidal numbers using numerical examples.

In the second chapter titled “Some Neutrosophic Queues”, concepts
and definitions of the Neutrosophic Event-Based Queueing Model, the M/M/1,
M/M/c, M/M/1/b queues and Erlang Service Queueing Model with
Neutrosophic Parameters were presented and discussed, also the accuracy of
the neutrosophic solutions was clarified by applying numerical examples on the

previous mentioned queueing systems.

In the third chapter titled “Single Valued Neutrosophic Queues”
models of some single valued neutrosophic queues were formulated where we
first drafted the single valued neutrosophic M/M/1 queue, then formulated both
of the single valued neutrosophic M/M/c, M/M/c/b queues, and an integrated
software package was written to find the required neutrosophic performance
measures and probabilities. Finally, linguistic single valued neutrosophic M/M/1
gueue was presented, which was studied by the linguistic representation of the
single valued neutrosophic number A = (T4, 15, F7), where Tz represents truth,
I; represents indeterminacy and Fj; represents falsity, and the chapter was
supported by appropriate numerical examples

Keywords:

Queueing Theory, Performance Measures, Birth and Death Process,
Neutrosophic Sets Theory, Single Valued Triangular Neutrosophic
Numbers, Single Valued Trapezoidal Neutrosophic Numbers, Neutrosophic

Overset, Neutrosophic Underset, Neutrosophic Offset.
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