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ALl (@YW cl 86V aead dadl) Jaea (s 3 @

U = [27,28.4,30]
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spaddatl) Ak Adieapisad 6.4
o il Janay Jgea gl Ve o IS zhsaill 1 b eV e 33k
Gl ) ¢ Aulacall dlae DU Ak sl Adla e o) all i as g e dulica dlae)
s AU G oS Baa g Asead Ll luall Ay ¢l oY) o) HUATY) Caa 3 gad
(FM/FM'/1):( oo / FCFS - Priority ordering)

e Lol ?SZ\.AJAJ\ Jara g Jpa gl Ve (0 I g — cuts A8 < yid o) 3
(SIS OsSS kY 5)s4) Cilatagll

A =[1,2.14,3]

1+1.14a <1, <3-086a
1, = [4,5.22,6]

4+1.220< 1, <6—0.78a
A; =[13,15.31,17]

13+ 231a < A3 <17 — 1.69«a

U = [27,28.4,30]
27 + 1.4a < p < 30 — 1.6a

:(Dong, Shah and Wong) DSW 4\ sa Jlasiad 6.5
W\ :\AA)J\ dLA’:\.wL\ sy u.u.uu.d PPN d\jd élﬁlﬁa\ ?l‘“ Al

d sasaldll adll s dandll Jaeay Jsasll cVardd 481 Gy o) Jsaall
Anlual) elaV) Ganlaa Al ‘_,’A il g — cuts
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a—cuts | L, () | uy (o) | L, (@) | uy,(a) | h,(a) | wyy,(a) | L(ao) | w,(a)

0 1 3 4 6 13 17 27 30

0.1 1.114 | 2914 | 4122 | 5922 | 13.231 | 16.831 | 27.14 | 29.84

0.2 1.228 | 2.828 | 4.244 | 5.844 | 13.462 | 16.662 | 27.28 | 29.68

0.3 1.342 | 2.743 | 4.366 | 5.766 | 13.693 | 16.493 | 27.42 | 29.52

0.4 1.456 | 2.656 | 4.488 | 5.688 | 13.924 | 16.324 | 27.56 | 29.36

0.5 1.57 2.57 4.61 5.61 | 14155 | 16.155 | 27.7 | 29.2

0.6 1.684 | 2484 | 4.732 | 5.532 | 14.386 | 15.986 | 27.84 | 29.04

0.7 1.798 | 2.398 | 4.854 | 5454 | 14.617 | 15.817 | 27.98 | 28.88

0.8 1.912 | 2312 | 4.976 | 5.376 | 14.848 | 15.648 | 28.12 | 28.72

0.9 2.026 | 2.226 | 5.098 | 5.298 | 15.079 | 15.479 | 28.26 | 28.56

1 2.14 214 5.22 5.22 15.31 15.31 | 284 | 284

£12Y1 EDEN iy sl s J e sl ¥ aral e ) Jsandl 8 ) T ks

OSSOV amall a8 N0 < <1 Qﬁ@ja—cutsJi\ﬂLﬂﬁéaﬁi

oSl ¥ arall il 5 Ayl slaeY) de gand (ug(a) 5 lz(@) ) 252> Gana
(VIS (65 1Y) anlial LtV J g LS ) 3

: L1 slaill d)a il .6.5.1

1+ 1.14a < A; £3 - 086«
4+1.22a0<1, £6—0.78a
13+ 231la <13 <17 —1.69
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27 + 14a < p < 30 — L.6a

Sl e baas ) i g Laall Waagas N i A 5 A, 5 A, Ledie
dall 055

, 18+ 25.19a + 5.32a?
Lg1(® = 870 — 128.6a + 4.38a2

Las i g Lladl Lagas (@il 45 51, 5 Ay Leaie GalSaBU AllE
Jall oS il Say)

78 -32.35a + 2.863a’
Yq1(@ T 648 1 94.62a + 3.164a2

NN Mqu(Z) clay) Ala a

ML, (z) =

1
((128.6z+25.19)—(1295.5622 +25307.82z+251.49)2

j 2(4.38z-5.32)
I

, 0.0206 <z <0.065
1

—(94.62z+32.35)+(751.852%2+14529.962+153.264)2

2(3.164z-2.863) ’

0 , otherwise

0.065<z<0.120

¢ Wy « Wyy ¢ Lz ¢ Ly 1) Gapliad oLVl J) o 3l ol Jilea J<0 5
(Y (S5 Apalaall Al IS (0 W5

t Lgp sl Al gUisd) |6.5.2
p _ 72+ 40.64a + 5.697 >
Le2(@ = 795 _183.34a + 10.85a2

_ 156 — 40.26a + 2.597a?
Ma@® = 4351113 .64a + 6.87a2

PP ML, (z) Lty Ao
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My, (z) =
1
- 2 2
{ (183 342+40.64)~(2148.567°+34547.97:+ 108602 ) 199 < 5 < 0.214

2(10.85z-5.697)

{ 1
- 2 Z
| (113.642z+40.26)+(1042.689z°+17924.7862+0.3396)2 ’ 0.214 <z < 0.3611

2(6.87z-2.597)
0o , otherwise

: Lz slatll A1 (3lind) 3-5-6
, _ 234+ 102.29a + 10.7877a?
L3(@ ™ 300 — 204.27a + 24.829a2

442 —100.55a + 5.6277a?
Yigs(@ = T18 1 88.18a + 14.379a2

NN MLy (z) syl s yla

ML, (z) =
1
( 204.27z+102.29)—(11931.432922+77974.74z+365.9569)2
| )~( 2 0.78<z<2.87

2(24.829z-10.7877)

1
—(88.182z+100.55)+ 674-0.4-24-22+43560.24Z+160.88 2
( )+ 2 2.87 <z <24.56
2(14.3792-5.6277)

k 0 , otherwise

: Wy 5Ll )y i) 4-5-6
. 18 + 4.67«
War ™ 870 — 128.6a + 4.38a2

- 26 — 3.33a
War T 648 + 94.62a + 3.164a2

G.NLS p_qu (Z) ety adla O\é
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My, (2) =

1
((128.6z+4-.67)—(1295.562Z +1516.484z+21.8089)2

, 0.0206 <z <0.0303

4 2(4.382)

1
—(94.62z+3.33)+(751.8522+959.2252+11.0889)2
! 23.1612) ,0.0303 < z < 0.0401
\ o, otherwise

t Wy # L) A (38840, 5-5-6
— 18+ 4.67a
Waz = 725 — 183.34a + 10.85a2

~ 26 — 3.33a
We = 432 1 113.64a + 6.87a2

NP Hw,, (z) syl s yla

Hw,,(2) =

( (183.342+4.67)—(2148.5622 +2493.5952+21.8089)
I 2(10.85z)

1
2

, 0024 <z<0.041

1
—(113.64z+3.33)+(1042.6892z%+1471.3222+11.0889)2

,0.041 <z <0.0601

2(6.87z)
0, otherwise
s Wy s L) A (318840, 6-5-6
l B 18 + 4.67«x
Waz ™ 300 — 204.27a + 24.829a?
26 — 3.33x

“Was = 18 + 88.18a + 14.379a2
VIS iy, (2) 2L s
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M, (2) =

1
(204.27z+4-.67)—(11931.43292Z +3695.568z+21.8089)2

, 0.06<z<0.188

—_—

4 2(24.8292)
1
—(88.182+3.33)+(6740.4242%+2082.69z+11.0889)2
| (821833 : z 2 0.188<z<1.44
2(14.379z)
k 0, otherwise
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gl Jaaa yee tdilae alua

Ny Al A bl gl gY) o) JUREY) i g Cpawal

wdﬂ)@&\&&a@@aﬂd)ﬂ@\JunuY\uﬁ)d&.A} cﬁ}w\ Al d-‘uo—edﬁaf—cuts Gﬁu:uuaigoua\d)d;l\

S b oY)
a — cuts qu1 (a) UL,y (o) quz (a) ULy, () qu3 (o) ULy () lw,,l (o) U,y (o) lw,,z (o) U, (@) lwq3 (o) U 5 (a)

0 0.0206 0.120 0.0993 0.3611 0.78 24.56 0.0206 0.0401 0.024 0.0601 0.06 1.444
0.1 0.0239 0.1137 0.1077 0.3427 0.8731 16.0227 0.0215 0.0390 0.0261 0.0578 0.0659 0.9519
0.2 0.0275 0.1074 0.1166 0.3253 0.9798 11.6570 0.0224 0.0379 0.0275 0.0556 0.0727 0.6996
0.3 0.0313 0.1013 0.1262 0.3088 1.1025 9.0133 0.0233 0.0369 0.0289 0.0535 0.0805 0.5464
04 0.0353 0.0954 0.1364 0.2931 1.2446 7.2460 0.0242 0.0359 0.0304 0.0515 0.0893 0.4438
0.5 0.0395 0.0898 0.1473 0.2783 1.4104 5.9851 0.0252 0.0349 0.0319 0.0496 0.0996 0.3704
0.6 0.044 0.0844 0.1590 0.2641 1.6056 5.0430 0.0261 0.0340 0.0336 0.0477 0.1116 0.3154
0.7 0.0488 0.0792 0.1715 0.2507 1.8376 43144 0.0271 0.0330 0.0353 0.0459 0.1257 0.2727
0.8 0.0539 0.0743 0.1847 0.2379 2.1166 3.7358 0.0282 0.0321 0.0371 0.0442 0.1425 0.2387
0.9 0.0593 0.0695 0.1990 0.2257 2.4569 3.2663 0.0292 0.0312 0.0390 0.0426 0.1629 0.2110

1 0.065 0.065 0.2141 0.2141 2.8789 | 2.8789 0.0303 0.0303 0.0410 0.0410 0.1880 0.1880
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cilalisiuy) 7
&3 Al (5l s and / adall Dany e & bl gaead A e L1
bl Caieaill Jadi e e @l Jualal) Lualill A8 e ol
LSJ&Y\M\?M\‘_ALQYM\ &U}S‘:Auaﬁ;d\ ﬁjeﬁuud\gﬁ
i) 8 and ) ) acliadl & 4% ) Cun e (g yall Alls 22ay )
Lgede (e Gy pall Alla 55 sha ) S
Gl sl Y1 8 VAl Uil ellia o il ol apdiy il Jidas aey 2
Aiglale 95 pay il g ia s il et o) (Sl je (e Al Ul
Lgilla ) shaal
D sl e I i Ll aa s DSW Al sd Jleriad DA (e 3
)l Jamal Y LainY) eilis (38 5 oUaill asanat 8 (3,00Y1) LA Cilaal
e Seds W Gl iy o1 D HUREY) G ada gell (5 jriiesall
(S5 o — cuts J Adlide dad 1] 23
Wy s LsLY1 (n (onim pall U (3 pttosal) ) A )]
Laie (0.0206 — 0.0401 Acbully) (paa o585 Jlaial JSYI
oo =1 2 (0.03034cbully) M Ysasa =0 0sS
Coa 448832 406 sl o) (Seal e (05 1.8 ) 1.236
OIS G Y
W & 435 5¥) (e (oaia pall HUREON (3 jrinnal) i ll 4 o)) L2
(0.024 — 0.0601 2=lully) e o880 Jlaal Y
G a=1 e (0.041 4clully) ‘é‘ Ysas .o = 0xie
Y] Caa b 4382 3,606 N Ysmas 2.46 S 1.44
b ool a8 ) daall agilla (el e old Jae 3 (5 S
e i o) L Ul Jla
Wz 2001 251331 (pa guiasall U (3 patend]) 1) A ) g
a=0 v (0.06 —1.4%lidl) Hen o< Juial Y
S 3.6 o0 ¢ a=1 xe (0.1880 dclully) N Ysas
e (Ao — cuts siea |k S e S 058 S 11,28
Ll e Jaiall g SUsill b JR1A5 aa RS s 385 A
Al Lo aglgas

ISSN (1681-6870) 225 o stall aalal) (380 1) A0S Alna



2018/ 43 ) Gt daaa e tdllae lua Ak Addea B bl 4l oY) 93 JURIY) Ciua £13) Gaeal

clpagll 8

& 45l s¥) @l (Dong, Shah and Wong) DSW 4l sa milis gk
sk avd bl (5 ) sk ad) 528l AladY) aUah Jexd SO cilidio)
sy il A Lle¥) o sladely (&, Akl 4Ll ad daala
Aal 3y5ha Ca deadll asli A (e elldy adied) WLl I am all
onbl sl Lodle o Blaall o AY) @YW (e Wl pdai e dglsl baglacl g
Gl i) il 53 HUATY) (o stia dadail ¢l Guld SR (e 3222 Gl ) e Janll
OVl Ak 8 JSLaall dad Bal @l ) iy Juzadl lilSal ) Jua sill 300254l
Lo 585 () a3 Al ol ) Ly 55 Bl 5 Al 5 Al
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Abstract: This research included the creation of
membership  functions for the standards of
performance in the queue system for three priorities,
as both access rates and service rate are fuzzy
numbers. The DSW (Dong, Shah and Wong)
algorithm was used which is based on the a-cuts
approach and the extension principle of (zadeh) for
fuzzy sets. The DSW algorithm in turn included
ambiguous values as upper and lower limits for each
of the system performance metrics by using
mathematical parametric programming.

The study summarizes a set of findings and
conclusions because of the many problems for
patients waiting at the Baghdad Teaching Hospital /
Department of internal medicine.  System

performance metrics were found through the DSW
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algorithm for model (FM/FMi/l):(x / FCFS-Priority
ordering) according to the order of priority.

Keywords: Priority Queues Theory, Fuzzy Set
Theory, Membership Functions, Mathematical

Parametric Programming, e-cuts Approach, DSW
Algorithm.
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