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Maximize (f, 5. f3. fa)

Subject ta

[a_f.',l’ bs 1, €51, 854 )'ﬂa [‘15,2 bs 5. €52 ds5 = (fu.for far fa)

[a_'-'-‘,ir Bs,1, €51 d_‘-‘,i) = (“Lar 13- €13 1,3)$[“L4r 14 Cr 4 du)

[ﬂfs,: v by 5, €52, ds,:) = (“2,5! byg.Cas, d:,E)EB (ﬂ:,er by €0 d:,e)

[rxm, bys.Cq3. dm) = [a3,4rba,4r Ca4r da,n})ﬂa (ﬂa,sx ba,arca,srda,s)

[ﬂL4, Byg) €4 '5‘{1,4:'ﬂa [‘13,4r by 4 €34, d3,4) = (%,5! byg.Cag, d4,5)

[ﬂ'z,Ef bygiCr5dys )'53 [ﬂ':},Er BygiCase d4,5) = [as.,er 5.6 C5,6 dE,E)&\J [as.,sr b g €580 dE,B)
[ﬂ':,er by g Cretye )'53 [a5,5r b g C5 60 d5,6) = [%,?r 6.7 Cg, 77 de,?)

[‘13 2 D38 C35:d3 )H—J [‘15 2 D58 €58 ds g )$ [a?,sr b; g €78 d?,s) = (fu for far fi)

b
b

[EI% 14, %4 4;) [um VigWags qw) » V(L7 EE
%54 = (200,500,1200,1600)
%5, = (150,600,1100,1500)
%5 = (150,300,800,1000)
%,, % (50,200,400,600)
%,5 = (100,350,700,900)
%,. = (50,250,400,600)
%3, = (100,250,600,1300)
%35 = (100,300,900,1250)
%,e = (120,350,700,1400)
%, = (80,250,600,1000)
%gg = (100,400,100,1700)
&7 = (200,400,900,1300)
%5 = (250,500,1200,1400)
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Maximize (fy, f5, f5. fs)
Subject to

[a_f.',l’ bs 1, €51, 854 )'ﬂa [‘15,2 bs 5. €52 ds5 = (fu.for far fa)

[a_'-'.‘,ir bs 1, €54 d_f-‘,i} = (am: 13- €13, A3 ) D [:a:L.ér 1,40 €14 dm)

[ag,z . bs,:r Cgar ds,:) = [%,5: b:,sx Ca5s d:,E)'EB (ﬂz,sx bz,sr Ca 61 d:,s)

[am, by3: €130 r:i1,5|} = (am,b“, C3.4r d3,4)$ [aa,sr ba,srca,srda,s)

[al..-i! bygiCra d1,4)$ [aa,r;r by 4, €54, d5 4) = (% 5 bq,srcr;,ardr;,s.)

[ﬂz,s.r bygiCr5dys )H‘J [an},Ef BygiCagrty 5) [‘15 & s.60 €560 dE,E)EB [“ﬁ,ﬁr b g €580 ds.,s}
[‘12,51 by g €260 d:,e)ﬂa[aaer bg g, €5 60 ds 6) = [‘16 7 be,7: €57, dg ?)

[aasrbaarcss:das)ﬂa[%srbswcssr ss)ﬂa[a?arb?sxc?sr ?s) (fi far far fo)

(@51 b1, €51, dss ) B (550,551, 5510 i 1) = (200,500,1200,1600)
(@s2:bsar €52, ds ) © (352,552 55 i 2) = (150,600,1100,1500)
(ay3:Brss cr3rdy5) © (313, 515,5, A 1) = (150,300,800,1000)
(ayebrsr Cradrs) @ (3108105, i 14) = (50,200,400,600)
(a2 bas o das) B (325, 5,5.5, i 25 ) = (100,350,700,900)
(a2 brg Copdae) B (326526 :-;::5 g 26) = (50,250,400,600)
(5,8 bs,00 €500 d3s) B (83055055 % 34) = (100,250,600,1300)
(a5 b5 Cs:dss) D (335 535.55 3 15) = (100,300,900,1250)
(Gasrbasr Cosrdas) ® (5usFas us 2 +s) = (120,350,700,1400)
(a5 bse Cs.60ds,6) B (35655655, 3 <) = (80,250,600,1000)
(a5 b5 s 00d55) D (358 550 555 3 +s) = (100,400,100,1700)
(Ge7:beys Comrdes) B (3786756 N +7) = (200,400,900,1300)
(arebrg Credrs) & (5, s?s,g?a,:m] = (250,500,1200,1400)
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Ca6+ C56 — Cq7 =0

Maximize (@) 0d, o+ dsg—dg, =
Subject to 000+ Asg +a;0—f; =
as,+as, —f; =0 0b3 o +hs g+ Dy —f, =

0bs; + by, —fo = 0039+ C50+Cra—fa =

0cs; +Cs2—fa = 0dze +dsg+d;0—fo =

0ds, tds, —fo = ag, + 8, = 200

005y — Q33 — Q1 4= bs; + 385, =500

0bs s — by 53— by = Cs1 + 851 = 1200

0Cs1 — C13~ Cpa = ds ; + 8, = 1600

Odj'Jl_dLa_qu.: (152+§52 == 150

0052 — 25~ 26 = bs » + 852 = 600
0bs 5 — bys — by = sz + %52 = 1100
des + 85, = 1500
a5 +8;5 =150
by s+ 35,5 =300
€13+ 8.3 =800

0Csz —Ca5 —Cae=
0ds, —dys —dyg =
0a;3 — Q34 —A33=
Obl,a - ba,q- - ba,a =
0Ci3—C34 —C3g = =
0d;y3;—dyy—d3g= dy3+ 853 =1000
— (y4+ 8, =050
bys+8,,=200

0a;4 +az,—ay

=

bis+bys—bys =0

Ci4 T C34s—Cys5 =0 Cm"'%m =400
Ayt dze—dys = dy,+ %M =600
Ay5+ Qs — Q56 — A55 =0 a,s+ §,5 =100
0by5 + bys —bsg —bsg = by,s + 8,5 =350
0C3 5+ Cy5 —C56 —C58 = Cy5+ §2J5 =700

dys+dys —dse—dsg =0

Ay g+ A5 — Qg7 =0

dys+ 8,5 =900
(11,5 + §2,6 = 50
by + bss—Ds7 =0 b, +5, =250

Cz}ﬁ + §2,6 == 4{]0

dys+8,, =600
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ag,q, + §3J4, == 1{]':]
by, + 85, =250
Ca,4 + §3,4 == 6':]0

i

ds 4+ 85, = 1300
aE,S + gan =100
bE,B + Eﬁg}g == 30{]
C3,9+§3Jg == 90{]
dyg + Sy = 1250
Ays+ 845 =120
bcl‘.: + -5'4. 5 — 350
C=L.3+-5'4.- == ?UO
d4:+54- - 14{]0
5+ 856 = 80

a5,8+ §5Jg =100
bS,S + Ea}g =400
C5,8+ §5g == 100{]
da,a + %5}3 = 1700

ag 7+ 857, =200
bg > + 85, =400
Cg7 T ga,;r = 900
des + 36, = 1300
a; g+ & 5 =250
byg + 8,5 =500
€79t §?,g = 1200

d?,a + g'}'JS = 1400

byy—a3,=0
byg—a3;5=0
bys —ays =0
bs g —as6 =0
bso—as0 =0
bg7 —ag; =0
b?,s ayq =0
—bs, =0
Cs,z_big =0
3— by ;=0

1a— b =0
Ca5—by5 =0
Cr6—Dbrg =10
— by, =0
Cas_b =0
Cas5— bys =0

S,E_biﬁ =0
CS,S_ban =0

_bf,;;.r =0
C?S_b'}'g :’O
d_‘? C_'-?,'l}{]

ds,z —Cg2 =0

diz—¢;3=0
dyg—Cia=0
dy5—C5=0
dyg—Cr6=0
tdyy—C34=0
dyg—C35=0
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¢ &\

bs1—as; =0 dys—Cy5=0

b, —as, =0

by;—a;;=0

bis—a;,=0
bys —a;s =0

by — a6 =10

dsg—C56=0
dsg—C55=0
dg7— Cg7 =0
dyg—C75=0

Sg1 — 851 = 0

Sy — 8o = z z
$52 =852 2 0 S39 — S35 =0
$13—8,3=0 z %
z x 845 — 845 =0
S14— 81420 = .

§,5—8,5:=0 856 — 556 = 0
S26— 526 =0 S50 — S50 =0

S3,4— 834 =0 z E -0
= ~ 86,7 — 56,7 =
S38— 83020 = ﬁ
z & S:g— 5,520
S45 —S45=0 7.8 7.8
EEE_ESE:—}B E_fl:—}n’fé_f?}{]’ ﬁl— fg:_::n
Ssg— 85520 §,=0 ,5,=0 ,5,=0 ,5,=0
Ea,? - ma,:-f =0 . = = £
S-:,r-lg _— S'}r}g E 0 a ] a N ]

§s1— 8. =0 $1.2=20 ,8,5,=0 ,8§,;=20 ,5,,=0
Ss2 = 85220 §5,4=0 ,8,=0 ,5,=0 ,5,,=0
E“lg - §13 = D - = = z
S14— 51420 . - = z

z = $6=0 ,5=0 ,5,=0 ,5,,=0

S35 S25=0 2
E‘ZE_SZE}G SE_.‘LED JSE,ﬂLEU JSE,ﬂl:—}ﬂ _,Sg}q_:_::ﬂ

S34— 534 =0 §36=0 ,850=0 ,5,=0 ,5,=0
S20— 83520 . 2 : g

8 738 $45 20 ,845=20 ,8,5=20 ,5,5=0

S5 — 845 =0 . . % z
2 " SSJE:_::D FSEL.EED FSSJE:_::D JSEL.BED
56— S56 =0
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S —E = ~ = z =

NSJJS SJ’S - D SS,S :_:: D ' 55,8 :_:? U !SEI-,S :_:: D JS_,S :_:? D
6,7 — S6,7 = 0 . = z z
= - S&Jg :_:? D I Sﬁ}g :_:} {] ,S&Jg :_:? {] _,Sﬁ}g :_:: D
S70— 872 =0 N - Z
% =0 §;0=20 ,85.,=20 ,85,=20 ,53,=0
S1° 251 =

- be1 =0, 5,20, ds17=0as,=0,
Ss2 = Ss2 =0 bs, =0, c» =0, dsy, =20a5,=0 ,
S _E =0 bi4=0, ¢1420 , dyy,=0a,,=0 ,
S14 " 814 =
% = D bz‘la E D I Cz‘“i E D I dz‘.- E Daz 5 E D I
Soc—85,:- =
NE’J 2,5 bz}& :_:: D I CQ,& = {] I d2,6 = Daz & = D I
8,6 —S26=0 Az,=0, b3y =0, ¢3,=0 , d3,=0
834~ S34 20

ang E n’ bg,g E O_' CE_.Q E D_' dg,g E U, a‘ha E 0’ b‘l‘;a E O » C‘I‘JS E 0
s =0a5=0,b5 =0,05,=0,d545=0,a55,=0,

e =0,d5:=0,a5,=0,b;,=0, ¢5,=0,ds,=0,a,5,=0,

0, ¢;6=20,d;5=0,/,=0 ,£=0 ,f,=0

Joz0, v, f)e E

i L B2l

Ggay Gliphyy Galdl) Yoy ald Gaal) laay) (Win.Q.S.B.2)Ja gl Jlaiuly daldl o8
2o LaS clBhal) cuils g clBdaitly Aaldd) guilisl) ) A Aadadd) daa ) 23 gad) Jad cilaland)

(f, =330, f, =980, f, = 2180,
Qluall 3l Cpdadd 3y sh adalis

f:=2980)
Gl pal) cilfdagy aldd) galal) i)
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(., £, =980 , £ =2180 , f. =2980f =330)
Bl B Cphadd 3ok adga ) Goomaall o ladall GlSall 2eY ) dedl Sl () of s
Llgs Dy O Lagh (f, fo) Olial) L dalua dagladl g lalua daabud) dolud) o a5 Ay gabieY)
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b be g O oS W) lilagi Al gl JMA a9 Lalua
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[0 if x < 330
“;:;” if 330 < x < 980
i, (mmmd) =) 1 if  980<x< 2180
”:;"D'I if  2180< x < 2980
0 if x> 2980
I \
e
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I
075 |~ T TT———

T T T > X
I 500 700 I 1000 1700 2000 T
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i) e ) bl g (Fuzzy Max Flow) b (3885 adl cgbuad b Adlad dpas g daly
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Solution of Fuzzy Maximal Flow Problems of Vehicles in Province of
Diwaniyah Using the Ranking Function for Fuzzy Linear Programming
Model

Abstract

The traffic jams taking place in the cities of the Republic of Iraq in general and the
province of Diwaniyah especially, causes return to the large numbers of the modern
vehicles that have been imported in the last ten years and the lack of omission for old
vehicles in the province, resulting in the accumulation of a large number of vehicles that
exceed the capacity of the city's streets, all these reasons combined led to traffic
congestion clear at the time of the beginning of work in the morning, So researchers
chose local area network of the main roads of the province of Diwaniyah, which is
considered the most important in terms of traffic congestion, it was identified fuzzy
numbers for vehicles flowing at the time of the beginning of work in the morning for
paths of this network as the trapezoidal fuzzy numbers. The objective of this study is to
find the fuzzy optimal solution of fuzzy max flow problems for number of vehicles
which flowing at the beginning of work per day by using mathematical and quantitative
methods as a method of fuzzy max flow problems to clarify the fuzzy numbers for
vehicles flowing at the beginning of work in the morning for all paths of this network
also a method of fuzzy linear programming was used for building the fuzzy linear
programming model of fuzzy max flow problems, finally Ranking function and
arithmetic operations were used for defuzzification the building model.

Keywords/ Fuzzy linear programming- Fuzzy maximal flow problem- Ranking
function- Trapezoidal fuzzy number.



