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Abstract

Memetic algorithms have demonstrated strong potential in
addressing computationally expensive optimization problems by
combining population-based search with iterative objective
function evaluations. Despite their effectiveness, a key limitation
of conventional Memetic algorithms is their relatively slow
convergence rate, which often requires a large number of
generations to achieve optimal or near-optimal solutions. To
mitigate this issue, this study introduces a novel hybrid
framework that integrates neural networks into the memetic
algorithm paradigm. In the proposed approach, the neural
network functions as a guiding mechanism, dynamically steering
the search process to accelerate convergence and enhance
solution quality. The algorithm’s performance was systematically
evaluated on a diverse set of benchmark optimization problems.
Experimental results reveal that the hybrid method significantly
improves convergence speed while achieving up to an 88%
increase in solution quality compared to baseline Memetic
algorithms. These findings underscore the capability of the
proposed hybrid algorithm to substantially enhance both the
efficiency and effectiveness of memetic algorithms.
Furthermore, the approach demonstrates strong generalization
ability, suggesting its applicability to a wide range of real-world
optimization domains.
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Figure 1: Basic Neural Network Structure
b a4 Lo ) S

dwla (8L )0 sloesls jlogyjs gemme LTy 095 (69,9 (@l JUKw oty 4Y ;0 (49,85 @ el (pl Cozjly o
Ol 4Y 58] 938 LAllE (69559 (2 D ygehs Seb e atin b e sile e &b L ol (g e 9 WS e

Y AN

R
Sj = iji pi M
=1

G y90dr | H9)9 ($Z 95 e ol (63955 Jlade Pi g lass Y 1T (9,95 9 (69959 Y T (9,98 Cre g Wil ool yo &S

R
f=h* Z(Pi * Wij) M
i=1
133,5 on 3 (1) 08 45 ol g (55l Jled 8 S F
1
v
f(S) = T spp; M
(1+e 9 )

Ol &Y 5l Jol slagazg >l oad 485 a0 b IS8 il Glaiear 0 (Wbl jlade Glareas by (1) abal) o
b oo aalol (0) 5 (F) ;0 oy eod 4 Sliwlows g oads Jdie 29,5 AY 4

R
j=1
Ok = f(Sk) ®)

b WSl (5,5 g welhe (g5 Gl L 0529 Gjgo ol (g, Y 0 380 Ful oy Al ol Bas
Sy (Soe JBlaz @y oz (I B aigd so (Sl j,0 s 6 S0k J>1 e

<ol Jles! &l 4 jemme 4SS ool sl oals solanul Uas jLacil gy 0,68 L Vs smas 4 3 Bz ol o
2o b cusl ool crge g0,y onl el ndai 650k F5 L Lol Jop s Seb w0l s g smle
..\.vla Q}.«.e‘) LSAA}M )9Ja L o..\.o—‘wod.s ‘SLQG.»L: u...D..S 9 \)J; Ju.ﬁ,w.s tj.....o.‘o I""‘")?ij‘

SOy, (oS 57 i 5951 -
Siton pi, 83l gzl 5o (amas a5l S5 pleal b aS ol ouis @3l ailjglgs oS 5 (g jloaigy ool g ol 5o
Colar gl omas aSlh (6,5 0L Cabl 1 ol 0,50, 10 oo 8 Bur |y ni oSl 1l o Slas Sgupy SCMS



41 OV-FY N E-¥ QL‘Z...@U /‘050 o)Lo...‘f:/J5‘ JL..: /Go.u”i” Slewle 9 0db 223595 s (o jO (263 s ‘_g)jL:é aloro

Gl l sl Jolo Joane slaasens & Cond (65550 5 g 2,500 b Conl oadh oolitul Stoe (gg2ina wiul
by oo g |y Jud 50 )0 gllae glaJool ) Sl 1o (655 preal (6 50b (S Slo i 5l 6 Sese b
@ 8l Gzl Jol e oo o Hialed by jloged jgo 1) golpiinn (mae - Siitens o ,oSUl LSS LSl Y S
ol s

gl Cozas ‘_gaL@ Ay e

(omex glacl solad sl (S5l lae b Bas £ SL3,l @

ed&&bﬁowwulﬁw6@\@}%55@,‘;@@@@ .

(Bae 2l polie 5 Ak sl i 4y bgy o sloools 5l oolaiul b goae aSCl Soigel @

130n &b 5rge polateds 023 B 9al (mas a5 g b puite dinge S 5 Gt @

poslle g ool ey eSS b Cumez glael (p ilns 030l e

O 5 e Bl Jold Seitee oyl SedST Sl e Jlosl 0

sl Fen slslns 3a U spar b jloslinul b ol 3 )15
oS 5 Cune glaosls Joloo b a5 aiS oo Wl 1) e losal) So 28 (cvae S oad Ll o )81 o
15 S5 £ i wipns o, Slas b o3l T 3Kl S5k s e )] Bun sl Sgae gy 00isS gl
A (P19 4 P e Lia g 218 S Penl Sl pd Ol ) plEaasg) (ol Sea Jlezol (28l g Conex
abise Rl stz JB sk 5 ol Joel) codeS aSly 0gh o0 S0 3 altus (sLAS
a2 ge LS gl el 0ads (5031 0 lailil Jlne wlsi 5l (slasgazme (55, 2 oF wsdleiing piys S (i3l bl sl
8 S (655 2 0 Sas Koo Cae o (Rl )0 00 g ol (2l 80 Sgee 50 oo 0B all] (oS 5 o6l 45
anle> Sl al slo g, b oS anglio g lo Sb )l cpl Olo e Allas gum sl yidu )0 000 oo i 055 5l i Sien

&=
D Y

[Gan 2yhr itoms) 03 claacs, bl
alyil g sl ol elans

PR ISP SP P AP SR R |

e s

s i Jlaza oy 5l S ke G 8 o8
(rzpsas)
bt b i Soras 45 gmpaf alil o

2 - ES P
L pe 4 s oo e ol 2

o gl 453 shaskis )
R el i el Slapite Sl

3SLlee

0355 calyaly

fals Zuls) layles

Figure 2: Diagram of the Proposed Hybrid Method
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