Journal of Water and Soil
Vol. 28, No. 1, Mar.-Apr. 2014, p. 22-34

s e b
AL iAWy

(55918 Zluo 9 pole) S 9 O & i
TY-TF .o VAT Coligusd )l — 00958 ) 0 kouis YA uls

b K5 o258 5 eslital b O w555 slaasid (55le aieg 53 (2 Son 8w 1351

@ﬂj:ui

"$3 0 TN I = ey B Lo e =T s B o —Tesl ke el = gt Lo e
WAN/A/YOIC3 55 b

LXVLCES

i3S ol il a2l OF 55 oS (gilodinge ) (ibse o G35 Lol (sl s (2 e 3l S i 4 S5 i)

sl )5S glgsl 5l S vl oads piitie 0358 ol 5l (Salite g 4Bl dgupy (sladsuus 5 039 (0l GlaMsl g Cilyuss Jigoiwd o)lgen
U5 ol it plp oa b 55 sladady bbd 514 olapgisag S oy e o sl (FMGA) gy (Saidl L S o )58 oS53
i 0 e () 3 cm Sl (6 e Bl o 53 e s gl oo i Unpigas,S b 2alS L G 31,
ol lajelly jolie oyt e g ol LTSI g ool @ sloaSid (gl die Bl J> 50 FMGA 52,6801 olllB (oo
b dunlie (L8 slaiagh bl 5 <85 )18 abj)l g Jelod 3)90 JSin e (oaBly 4Sud S g sl 5 (sl g po aSD 93 o yoN]
S 3 (B ola imgin gl 4 Cus 45 Sel Cawty Ban b b0 YAA. (5 aSis ol ase J8los cladlsgd aSus (gjloangs b
Onizee 5505 gl ) eiSh A Cunl gl sa JBlas I S &S dal cany Yo S/ F0) T4 Jils 15 seile aSid 3 ol anslh aa
395 3 45 g 5 a2 S e ol 25 ol 1y of 35S 3 s sl S STl o )

ool i sl

Gan b o)l Sl omsla JIUT (Ol 0595 (lodSds ((gjlo aips FMGA 16048 gWojlg

A4S a0l il 5 ya3 Jol el g oyl e iy oyl
‘\-e;u—*z)m LSS ) Ol gjg slaass b aie
i3S A ile b 3l a3 S L ay ¢ 3LE SIS oLa b,
dige ) (SA) "y (il e (YY 5YY +) (GA) ' S
¥ gl s Shgy (73) (ACO) i 90 sl (53l
{V) (SFLA) "'eelyss (o8 5 g wisSI () 5)+) (HS)

_ . Y
2905 =S Sk (5l a9 (VA)(SS) oSy (gooins

6- Enumeration Techniques

7- Genetic Algorithm

8- Simulated Annealing

9- Ant Colony Optimization

10- Harmony Search

11- Shuffled Frog Leaping Algorithm
12- Scatter Search
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6- Fast Messy Genetic Algorithm
7- Darwin Designer
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1- Honey-bee Mating Optimisation
2- Explicit EnumerationTechnique
3- Partial Enumeration Technique
4- Messy Genetic Algorithm

5- Structured Messy GA
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1- Nondeterministic Polynomial-time
2- Cut
3- Splice
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Abstract

Genetic Algorithm as a one of the main evolutionary algorithms has had a most successful role in the water
distribution network optimization.This algorithmhas been undergoing many reforms and improved versions are
published. A type of genetic algorithms is Fast Messy Genetic Algorithm (FMGA), that has the ability to
increase the convergence rate in solving optimization problems with reducing the length of chromosomes and
removing the inefficient genes, meanwhile studying the chromosomes which are not equal in terms of gene
strings.In this paper, for evaluation of the FMGA performance in solving water distribution network
optimization problems, after the sensitivity analysis and determining the best values of these parameters, two
benchmark networks and a real network are analyzed, which are named Two-loop network, the Hanoi network
and Jangal City network, respectively, and the results were compared with previous researches. Least-cost in two
loop network was estimated after 2880 number of function evaluations that had significant improvements
compared to the results of previous researches. In Hanoi network, the minimum cost obtained equal to 6.045x10°
$ that is less than other researchers results are issued so far. After proving the efficiency of algorithm, its
performance was shown in design of real Jangal city network according to increasing network size and design
constraints.

Keywords: FMGA, Optimization, Water distribution network, Sensitivity analysis, Number of function
evaluation
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