‘f-l&d.auaﬁgs

ol Sl g oledlsl g 5lis

VWA bl 5 ke FF o FY laolot o jlys Lo
VOF-) FY i

HEN
. J/JL;
. R
. bl

9 Gyl ST 50 0,1, b e (2 Y 51 0BT SGS 5 oty 595

S1,5 S ponny

*k

S

© gl el Sgee .
)‘5).......: ng)‘e)...u W“S'> o&w‘b ‘).35.;_».915 (QBJ.C 9 (5"9[") o..\s.m.»‘é UL&OL..MJ‘

I S el o oKl ¢ SganalS pgle g Lol 0aSils (6 5 (sgmmidls
VWAUAN: o s g, \WAANY/YS:c8b 0 & )b

TS s &g

odS>

SFUS b 0j5> ;5 gouxie Glao )5 &S Sl Sl 5 e dte Plawe Jo sl (B9, (25 By e 5| S o555

& o5 3y (oo )18 m Jud j0 5 00 a8 cpde (e b L pe G135 8 e 5w oST (5l Jud g 0 e
5o Gl 65 g 483 )18 anslie )90 S35 o o8 Jgene B9y b SIS G yedns 5 S5eel S5, 00055 99 50 sl
B1S el S5y BT S tedns (ISR (gl oy, 5SUl (S35 o 58 gudS () E'5lg

pAs 0dd Cpad w31 LSS olaw mSlas 4 o,
oz 5l sz @ vy 5 2le LSS wz )0 Sl dse
il oo 655 slapt sl aBg5 by, d (2 pg e
Boe ol jlade 50wz alis (szen Blae (i 50
ils 5 Ll el aseiio (06 sl s (5ir) Do alaiis |
fiate sz ke (S o) BT (50185, pgmen
Sz 5 Sarex lael Jols g e patie (5l
(o> e s, (pl Gden 0 Calalex al s
O 3 e el slagly ((See oy ooz )
Bio 5 A b lagealy oty ul o itn Lis
Ayl o oS aslsl jo jga (6l (6 5eS il Lol wigads ool
Eob e 5 S sleclsr B iy Gl ol el

"N-Queen Problem

VFY

doddo —)

s 5l aS Wyl S92y (555LsS sleojs 10 (6 ke Slie
Sl slapt )8l 5 aibbige | Com g o) Blas
il lp Jsine bl ;5 b Glosly> Liges
Og7e N2 lapis o8l 5l pladiws aams oo
b9 Dlicd o8 (MaS wDl)S ploojl (S5 a5
4 Ngdoo Dgeine (sre> (9B ($03) 95> s y9s) 9
Gl S Sloz 8L g o dael b Jols 5k
S il e Glalsz ot oSl (pl dee jo i
byl s v s i b gam sl )l 0 198> sl
Wilbge o2 alie bogel (pl pled jo 5 oSl GLL

m.amintoosi@hsu.ac.ir owsb el Sgemxe :Jgtue odinu s
"NP-hard



ﬁﬂul—uﬁﬁ)l—, 9 )LQA cffﬁ f\‘dhz o)Lo...‘:.a ‘w.mo)lso JLA.AJ au‘)J‘ uUaLu)‘ 9 g.)LC)UC‘ 6)5LJ asllasd 99

S35 gl slaySlas 5« idped oz slael |
Plo 3l s ol 5o colainl BB golpinn (ogud !
30 el 39290 Ll 1 preal (a5 a5 conl (gjleaige
S )] o astas cdline G ' 09 WS-NP oLl
e (9700 (§)yotede Plawe ool a5 315 o0 )3
OIS e a5 550l il g VB 2
ol b alie aslol jo asSl Llod 4y 05,5 oo )18 00 cpl jo

Casls M‘? LQ)‘)JL;M J9)° ‘f"'«{)") )lfj).wdmga

GBI, (5 3ol K5y Aaano —)-)

S Slaws il ead 0ols G = (V) E) GI5 oS 5,8
G55 40,5 G5l S, 1, G GIS gy 1L g &5 (S
alie S5, slls G OBIE 51 65l slime ol 99
Dol puss oo G SIS S, s0e |, anils

Sz g B log i OIS (65l Sy b aliusne

c ol ot (V,E)

c(u) # &S gov & Vo= {\Y,...,k}
D#le(w),¥(u,v) € E

FE-RV:S G -

GlS Loy, BI,E gel Sy (63 lwadagy i
k jade axeS (28l :Boa G = (V, E) cuz (s
3l g Sk GBS a5 e 4

ook SIS Slogshe BINE (6 uel KUy el Ao
G S5 LT bae kose 3G = (VE) ey

8,5 daly 13 (o) 3590 g (nl 5o &5 (il o
Golwdigy aud o 0 aliis peonal a5ud slacls>
SIS S tate 5 (5500155, e it salys 55 oS
5 oilesl ol 5 2 g0l 050 4 aiis lao )8
99 5l 2 lF jshaie play cwl ool ooy Hlas ol SIS
Jleel il (59, 2 soleddon o 5 00 A5 jgpun i
s0l55 ol Ll &) s iy o o WsTolas ol o0
P9 eeNlee Sl o conl gl SIS At 5o 0 0 b
05,5 3yl Sy eyl 4 S e S oleig
Sogo ds deldl jo s (o a8 B1E (650l Al !

oS oo ln 1) BT S e am dliis paie

*Decision Problem
'"NP-Complete

"'Subgraph Isomorphism Problem
""Metric Dimension

V¥

Godgus | C)l} u;’.ub‘?"ﬁ? sy ol g LN L.\...:
‘6°Lér“w 609..\.4.4.: @l)lf uw.)Lo.: 6‘;: | USM Lg[bé.wl.:
oo sl S5 w55 es SllE slany o5l s
Oged 2B e, 50 omb CedsS b placlsr Bl ol
w2 oleiion 0ged Lol w09l oo plonil @ s 9085 055
o 9 Somsl Dglito June 5 w5581 ) oolitul 3550 (55, b
S5 w5 50 Sl aies allae 5w, a5 Ll b
ol oauis 0d )lig

3 Cares lacel s @ledbl Jols Sy o, S o
ol soml 5o e plodl TS il Slae 3k
Lacl S0 sy 5l 098 o0 00l o5la] Comex slacl o
S e U‘P e as ‘Snl..a_c‘ ‘;“5}—‘ SHge jO g ML‘ olf]
SNl 0 sh Rl 550 Jsx b ad aimlsis
blod alias slonsd 2390 D90 @ (glacler iz S
Cewdy Oy7ped Bl I latws sl (g, onl sd el
095 pom e (Sogad 4 S SIS o ke dmr 0 9]
C"L"’ u..au 50 aS el ool Cewdy (S 742 C"L"' “_i...u)
A aolgs saalive Sligle;]

UL PR FURRPA PCIV N L JE ST SPCTIN N EE' S
Gaiile) oo waliBe sbbojer o By, cpl 00 ,ulS
0ys> ) Exie Pl gt 5 oy Jles (oS
A S QLY IV ISR IPV PO U PPN 2 P K 4
&l oad  Byme St wia,s8 5l Se5UsS slaaseus [F
2 e $975 4 s e aS [IY ) e A Ay s ]
[P ESCHN PR P [ g PR S5 SCTIN || B N CaRyOe
alises slaaiss g bolg> ioles sla g, glgl aslails
w35 s Lsly e o wend gl iz g <SSk
LIV O e Al Glopyr ety s o po g oo
w5 55k by, el oad ol (s e slaclex (S
Jlus sl Cycle Cross-over g “PMX S, g4 0
Gl oo S TEIX (g, VY] 5o ailons 2 5kas oSl
olly slagy; polie 5l (oS5 5 slag) polie a5
S5 sl lagsjloosly 59 09,508 & g0 4 g wll o
Sl 0y 3,1 [VE] o UNDX 3, .ol o ooliinl 3 )90
QS ot bglse laiy s adgs jo 1y cpally Sledll as

Gl glacl ol lie (nl (Lol gonl

YCrossover

YOrder-1 Crossover

®Partially Mapped Crossover

"Extended Intermediate Recombination

YUnimodal Normal Distribution Crossover (UNDX)
AMix




SIS S yedn 5§50l K5 50 0,5 b g o e 10T S0 o

KT IP RV WIPKCOUN-SU-1 X St W B L W B I | E2
S = 4fgolwe ML’ ° G\ ‘) U] a5 Cewl ool ool
d‘f- .\.wbu_,o G, ‘_g‘).g 00iuS S8 degasxe SO {a,b, C}
SIS s, ded sl 1) 7(U]S) candlS gao90 ol LI
ol (6,10 T(V]S) o 53 a5 g5 Lo 5,51 Cawds H9S ko
Slsie 4 ams e plis 1S ol 51 S e by o, alulb as
S o b a o, salols Sl r(alS) = (o, Y,1) wiges
\5Y %ﬁdgchbwi)soLgoTtdeoLé?)Lo‘ma095-
Lgl.b)‘o).g e 4.».~JL700 AJL..wo u)yatb).u.))‘}o).:l.w ]

Daib o pleie wiloanl (V) jo a5 7(g|S) b7 (alS)

r(alS) = (=, ¥,1)
r(b]S) = (Y, )
r(elS) = ()., °) M
r(d|S) = (\,\,Y)
r(f1S)=(\Y,Y)
r(glS) = (Y,\,Y)

aegoze i Gllae W g aiies oo 5l ilete 398
B e odsS m (S4€ g0 & S ‘omw

}‘ sl »° Ll C"""‘)'?‘ J‘ls g_é‘)f Sy 6‘5"94"“‘""’ o9

M‘? sslazul \v&l.:.‘o.(b 9 g,aia).al By YR s_g‘)f Awd g0
Siran G5 5y g S pl golans ¥ o ¥ (gla IS 45 0,8
30 Gl 0ads ools Oled LQJ] &g ‘_g)’.:.x;‘jj) §09%S 9
ools i S he oS Sy e dms 55 0 5 F (sla S
JA]M‘PY‘ uw.?u)é LQ‘B‘;)‘ 05;50 g).v‘ w).u sl 00
abls Sy el yesl g paite Hope bl VA5 o

b_‘\)lf \ﬂ uu?u )Q W) M‘P UL"’ (5'3"9("““"’ 09,‘..» U= 9
Coled jo ol oads ool lid Al i 1o (golpaioy 0guds

aB)5 18 oy )90 solgidan by, 2l Kea ¥ i o

""Hamming

VFO

o)

G\ Che‘a.agqgw‘oéu «.é'; \:JS.&':

BI,5 S o Aty Allans ~¥ -

o dsgame o S = {’U\vv\'v'“avk} S uajs
Qb GV, E) caz o9 g ool e SIS g,
‘-\"*’L’u;" T(U|S) = (d(v7v\)7d(vav\’)a"'ad(v7vk))
Vi gV wly 59 o abols o aleS d(v,v;) ol o &S
acgoxo S bl o kL) o (goae it fuzren abl e
Gl oy gd oo ouel G BT ug, ouddS S8
el ails V(Q) & glee v g 4 plate W, g0 o
e 2SS shael das r(ulS) £ r(u]S)
L g ouds ouusl d';g&’rwm G Bl oauS S
1yl Sy en odls oylis dim(G)
b Lo by st alol o35> ool yo o5 la,l5 pses
6395 ewin a b g Sl P ST G e da e
sy carie GWGLS e dn ub o YU sga
0 @l ie, Ll LYY Yy v v aA] et s
ig ol Gus andl el ! LB 315 2 gy allio oyl
Samlne slagby; plo b avslie 10 0ged (ol (655 (lales
Py 3l ol Ko plare 4 asly s SIS G e w
sl 4 S (e S Wlgiee o Sl solering

S olgyie T Sy i das 3l diniy Ali
b Ban G = (V) E) cyz a9 died ool

ool BT rologjhe 181, S yio dmt roul’ Ao

kLS acgeme g G = (V. E) cuz (3 5 dien

oS LS dsgazmes Sy S acgame LT iBun .l
2iboe G SIS



ﬁﬂuLH..uLw 9 )LQA sffﬁ f\“_;‘LQ o)Lo.{:: ep.ﬂ:é)‘ao Jl.w 40‘)4‘ quLu)‘ 9 uLC)Ua‘ ‘_;‘)5LJ aslilasd 9o w9 LS“"?JG u.».d‘ S golto

Vs W

/ / w
Vx Ve
Va Vi
/ / :
Wi Vy
ol =Y (@)

78

14 Wy

Sl = (Gl

Vy

oSl =Y (&)

(Cawl ool Vi 50 Ko il iy 525). 55y Slaad (koS b LT (g pmel STy (g 0955 9 xS il Ao Y JS

S e, ISl ) e el
£ dPe) <S5 g5 dn) adsl Cumex olaai 15993
Sl sl by, el bys () s
A Sy 1 Z9S
DS sl (Bolad b 4 eg3909,5 M Camez )
pll 090 51,85 anils byl aSile; U Iy 5 Jolpe ¥
PRl g obml Guix Camex jg0 o j0) e

(28 salys L3 Conex

DS 2bl ) Cumez )0 pg5ees,S 0 (Saijly ¥

sl (Sl ()l b colite Cmoz o 51 cpadly ¥
JeSis lp S Jloiml 4 azgi b 5 oS ol
S S ) ol iz plas;

8 G 550 1) a8 Gl il 4 4z Lo
oD

P S Ol ol el Sl ol e Nlos
D9 (o0 Jud y2 50 9290 slacly> (S

Pl Wy 58 S 5 Shos 5l eslisl b i 5 ySos
5 00 S 5 S0 b o Sl liee ol 0
w0y (pl Bgyme Slas g0 S o adgi 1) Sl 8
abais 55 oS 3k o\ gl bl G S 53k gla s,
asib eV ol

e oyt 31 o5T K555 i 9501 ¥

oz oog 1 G B (S o )5S Jene 8 50
Alis 99,8 10 00l adgi wij,8 ST jlo adan 1) ool 0l

'”Single Point Crossover
“YTwo Point Crossover
“FeasibleSolution

W 143 Vs
Vv 4 Vs
W Vi W

K2 iy Koy Ju A 5 el AL Hyp SIS ¥ IS
NEK SN WIRVSSUNRN X JE I o N P SUON K <JCAN PR
JRIREK S SOV TP RV FRJINN P (K 7K SUUN S L SV

(Sl oaal ¥ i

ok (09, -Y

plol ogou 9SG0 o 5980l 0150 (g Tl (id ol yo
wolol jo g cals pualys "0 g o T LS 5 la Slee
A ez lo (Vo) goloaion (bs,

S g 95N -V

sl ol VoS o Sy ok IS ezl
L ool oS5 sloSlas wniy,s8 ol ol Shas g0
dloe e g (oS 55k

"*Crossover
"*Mutation

VY5



B1F S penm 9 el S5y 50 0,5 b geae i

Vs W

/ / “

|43 W

Vs Vi

/ / “

W Vy

ol =Y (@

OB S5 o 55!

W

14 Wy

Sl = (Gl

Vy

oSl =Y (&)

SIS A8 gozmo ¢y S gS uid JuKuiad (il (o0 30,8 Ky (5110 AT ol y LadT S pie s b L yo 095y 9 exSen ol duw Fr IS
bl (o0 BIHE (S o drg)oundss

PRI BIE LIS WO PCI IR ST
E5 (pe) <S5 &5 dn) adsl Coxex Slaxi 59959
il gla g, wanils byd d(pm) ez
e Sl sz 905
DS slml (Bolal jsb 4 s055509,5 T Loz )
plmil 0gd 85 asils byd aseile; By 5 Jolye ¥
el g obml Guax Camex 150 8 50) e

AS 2bl ) Comex )0 pgiges,S o (Sail e

LQ_;] ‘Si.w;l.w Ql}_:.o b cwlits Como ul.m )‘l I) Cﬁf’*”ﬁ

J5is slp oS 5 Jlisl 4 azgi b g oS ol

IRVELINI S I PN IRVRSARY S

I8 G 090 1) Ol 8 G Jlil 4 axg b0
VR

o g (2 550 b Gluo b i dor guae )51 5
P2 S Yoso | sy pas S b s ()

zeog) g (3l gac e b gobwe b
Ly Fbey
APESs Comez jo ) waaz (s ,8 Y

sl S5 (bl o oS o s oleig o )sXl sleti
Jlsy 50 €pae op i | (DD 5las le Lo o0 g0
S Sl p ade b epd g wazr s ol ollee
2 M3, bl Sy e sl o i Sl Ve
Mg e s Olsx oo i Cumdg 5l BT g0 s
codls iz mble b solpainn oo, el jo Ll gl o
Clar ot b gl b e G0 &5 Ol 2 sx
Jio S L1y (G Yoo | 5l jshaie aigd adgs e
Slacgazme s o S s 1) lalias 05 matles Gl
Bao g Cenl alis (o Clyr Sy Lol sasgorme S|

VFY

N

Ve Vy Vo

N

W Vi W

~_

S5y 618 a8 owshy (JU A 5 ol A L Hy p G150 s
SeSE degazme (n iSzsS edims JSid il oo jo)b
Jlosml a5 598 d> g5 aiil o0 BIF 0l (S0 amy) 00isS

D510 3925 o3l an b (6,550 0uiiS SUS&S de gomxe 3529

Sy o Mol Jais] wils Sub Sle 4 g anls solo
(oolpiinn ogud 0 gl Sew Olex S 4 Jad oS
Sl 520 oyt b sl b e o Ylosol s 3
odel ¥ o2 )s0l 5o (eoleiiin sy B wszily igdis
ol el ) s Gzl ples ST )
Serte wiysl yo oz glael wdg g,y oS Lol
5 stare
s 2,3 51 ,Jath o o el (50555 ik (s Ylosis|

Al alsly (g e Bas &b laae

o

asls (Pod wily o sades ol ,s sl

b ke o Yool &i3,8 pgpie od alsl I s
o ilon £9290 99 p3kme a5 gl o e b 9luns



ﬁﬂul—uﬁﬂl—, 9 )LQH sffﬁ f\“_;‘LQ o)Lo.{:: ep.ﬂ:é)‘ao Jl.w 40‘)4‘ quLu)‘ 9 uLC)Ua‘ 6)5LJ aslilasd 9o

Ol bl 50 coliwl 050 b S pl Glasin Vi Jgus

ol olass [ g, olaws [ GIS [ o,

\ Y Q\ \
A\ ¥ Qv | ¥
\Y A Qr | ¥
vy \$ Qr | ¥
Ao Yy Qa 0
Vay £¥ Qs | ¢
FEA YA Qv | v
VoYY Yor Qn | A
YYof oVY Qs | 9
OVYo VeXf | Qv | Ve
VYSY Yo¥A | Qv | )

YYOVS fo48 | Qv | VY

Slislesl 07 badl S Sien ' caSe il sladl S
o GLS 5 Qn b Jl dius sla B1,5 wiloas azs IS,
Nl oo 00l ioled Hp g b pgd s

Jotiio ()1 o35 degazee a5 el S Qp aSa pl SIS
(S4 5 yho Slaie b ola)ls ) Qb1 (29999 o V"
2il5e S, 5 Las a5 % pglone Fyge y ol 90 45 Ao
Ivy] aal @olice oo b

WSt i pesdl g oolerion by, anmlie jslate 4
Slaseie ol o 0l g Calizes olal b caxSo ol Bl 5 g
el 00l V' Jgaz ,0 sl 5

Hyjp Siwn SIS
O o 5 & o5 o ale KOKO..0K,
S py Oyge & oS Sl SIS 90 () oo Slee
D9 50

Hr,k = SOHye L

s Gy = (W, EY) BIS 50 05,5 e A=Y
aS 0gds oo oaly jioled G\OGy sl L Gy = (Vy,Ey)
W x Wy = {(a,v)]a € V},v € i} acgozme ol o
ST asboe jolrs (byw) Jb b (a,v) Jb 5 S5 g,

Dvl{a,b} € By sv=wl {v,w} € Ey sa=0b

Sligles] 1 ¢ audss calizee slayl by Sivans 31,5 aigei Y
ol ¥ Jsaz 50 LGl ol Slasie wlbad a5 IS

eliglo;l gl V¥

o) S5 e sl sl mbs Jels ¥ Y gl
S5 s 9 (e Cn e 1ol S5 o5 (soleiinn
dwd 99 (59, d‘; (_g).».ni u_i;) ‘54.15...*0 ) W) L;)wa

"*Hypercubes
""Hamming

YFA

P 5358 Sule) b Clox degae slasl sl ()39 dieS
Cowl 00l C8L a5 Sl cp i gyl Jes jo STl
g2 V5l G b G558 adsi ey 8l gae Vel
Vool w558 asi 5l pshie og ey (isuyad (L
9L slbacgormay) 45 sl o o ol 4 «pide (o
S o 9155 b om0 e @y S
Soac 1 glbacgome pj cplaS cul (o ls 0929 a5 ISUie
b ol 4 5 WSS oo dins 958 0 ol Sas
U soad oy wiss ST BLE S ean o e anils
L J923 3590 IS 00T SSE gasgeme Sy (Syis
&b e bt 993 (05 Bl b (Sendy Gz o
sud ST Ll s seless 1 gai5 8 i gl Bus
ol Sl Bd @l e oy 003 b ige 1) Al
P o Bl Fwly o i 5l A5 Cnl A pl iy sl
(S 2L 4 558 i eoleiiay i peNl o ]
Qsl gad (Sl laogs b aSSl sl 4y wigs oo 4ty
sl anld e s wdg s e GBS L
e S Gl 8 e sl Bas @b e goleiig
S, Ll b Lael pla b @llas g oud 435 Jai o ey 3SLe
S 4T s 5 By T s e 3 a1 s
95l 5l 5 cnl )3 o9 € Sl sk ey 09 ool
s 0508 Cale) e oDlex g el wsolerin
53 ol o)oK 8 ale e 10 45 WS las 4zl u
e b galeme b yigg (3o Yool (sl ool o
1, 008 sl by o T 51 s, s dab sz
ale b i~ e oo b Dy Sy il ooyl
O o I 8 Ol oy g 10 ,l0 092 g - alivs (sloald
g w0l 8 oleriny by ol dsgee Ll b
ol 09l « S o)l sl b odm a5 0
S e day By yxo dliae 93 (59, » odd (iludd W5
Ol goling o5ed (LT LT el S, alis 5 L3S
Golpiin (Go5eds (2 Ko sy p A L 0D ARl o0ld
RGARTPESPLESAY

Slin ol zuls g s y,l5 Y

s_ga)...ad.ud.l.i.m.njb &9y LSQLQ,M....' 09......: C.ul...luoou)J
duslio g ioles ol algs ools lis BIF el )
Gl e 2 5 9 S e8Il b eoleiig by, s

ol dalgs ise bl jo oo



B1F S penm 9 el S5y 50 0,5 b geae i

S9y » SIS ‘_gf.o]- Ky albwno gl VY RCRY = Y
Wil yieS ool Gy Ky Slass dz . caxSio ol gl SIS

o] 0099y o )51 & JSlos

mGA SA GA Spec
K[ T K | T K | T N | Graph [ No
Y XY Y % Y o/ fY Y Qy \
Y o/f\ Y oY Y o/f\ ¥ Qv Y
\ oFY | Y XY | Y FY | A Qr | ¥
Y o NF 4 o OF ¥ oAQ \# Q¥ ¥
q V3 \Y Ve | e WA |y Qs | o
(LR AN YO OYAY | oYY | oyxs | oY | Qs | ot
YEOLAYAY | OF | XY | BN | AYee | A\YA | Qv | Y
iy YOV \YA AOY LY4 YoFs | YOF Qx A
YVO | OVAY | YAY | AYeY | YYA | OVAO | ONY | Q4 | 8
OAY | VoOX¥ | OOA | YEAY | OYY [ Ne¥¥O | \eYF | Q. | Ve
YofA | Y¥ANe | Yo¥A | SAXY | AYYA | YYAAS [ Ye¥A | Qyy | WY
YYY | AV | YOPA | \YPAe | Fods | YAVFO | Yedr | Qyy | VY
04 [ YWAY [V [ YYVA [ovs [ v ] oeSle

odds oy Fewly aieS ks 3,90 90 42 40 a5 el o0y
Y 5l i stolS S il 0090 £ goloiion hg, dawes
IRVERR

Gl pSen ;S W398 loJga ;0 dlacl avslie a5 Ll ;|
z e sl slagle; g sael Cawdy slagwl wils col,
Vg h ¥V F Gl S jo ol jloges LJB jo o Jgax ol yo
nles S 5 0 (@) labo Hloged Slonds ool yiules
23 (@) b sei 5 oad 8wl (e o
oy jeme olacl a5 Lxil 51 ams oo plas |y 1at ley IS
S50 90 ;2 )0 Wigd oo Sl aliiss oll iuliél L
G50l S5y Pilno 50 by 51 jsbate .l oty S Loy 95
BLE S e da j0 g ol S8l ganeS K, olaw GBI
B GD 5K LSLQU}H..:) Ml;sn 03 ‘..\.u 64.....05 AS))».A S
295 (F 5o (W) Glaslages o (5 )3 j55 5 Jolox
le.ﬁbd.l...o .la.wy as J.;‘ob)ji Cawdy ‘) ‘5>L..MS.| )‘A.M U”"?) A
ol pges el snalive LB slalo sl logas jo glas)l oo
VY 5 V) ladigad Jie sailoais alius Olaz 50,5 o &
(@Ahy s o
a3 Ola 00 i E5 0AD S5 5 00 eyl
Intel Core 17 2.4 onijlo s b (ol (53, 2 5 Yo oI5
ol oals plxil GHZ

SYsb Sl 121 ploy Shi GlaldlS o a5 Ll |
olawi @m0 SO Ll Sloy jiSlas o g, ded gly il oo
SIS 0 diged ploie a0l aid 5 )lai 0 1)1 5 590 SIS e,
w88 s agb VoY Ll gley ols ool Vo YE a5 Qe
009 Sy sla g, aen ll Gl aSLI L sl ouds

B9 Jlge 1S5 aix slaw a5 590 10 0y, o bl el

V¥4

OB S5 o 55!

ol bojl 3o solisw! 530 b B1,F Kivwd Slasine Y gasr

b olaws [ s, slaws [ QLS [ o,
\A q Hey |
A 1% Hyy | ¥
rYY A Her | ¥
AL Yy Hyv | ¥
A \$ Hyyx | 0
YYA £f Hyy | #
Vovs Yo | Hyy | Y
Y&Ae VoYY | Huyy | A
\oo Yo HY,Q q
Yoo \Yo Hyp | Vo
Qooo Y0 Hyy | W

YA\YQeo YAYO Hypy | VY

ax galins Jo mls P 90 Jolas il so 0 )Lil 0,90 8IS
Solwand a5 5HIVE] Jo amms o las 1) B S e
e 0353 00 03l B1,F Sy 2o iy aliane > (5l 00
ool 485513 gl 890 soloiiay b9, b &S

535 L7 Y 5 ol s iy s o 0
sla iy, S5 T'SA 5 GA laygin ol ooel BIS o
TMGA 5tw 5 0 (silwtand 2 p5 5 S oz,65)
K T sbooles 3l .l golpring w65 (g00S jasin
Sas S 2l lo sl e (bl gl a5 4 GD
s 5 53 sl 0 03liias] LS Sy o dmy 5 LS S5,
1l ooy 5 o0 o Wlsz e 3 BT Sy lasi
oSl Jgaz o BT Jlan ol el s g0 o6l
e b gy 4 amd oo LS | abgspe (gt polie
Ot el 0al (a6 S i) b Gnly (Sl
sl 0 00l Linled iy bas b o e

90 ¥ slaguzr) jo5de Jooz ¥ 5l Jouxr aw o
by 5o e o les 00 (g 99 2 5l eoledy (o)
o] S 650l S5 Alie , add el il Ulgz 30,5
w2 ;S Sy Sgax aly S sl g (F Jgor) Soen
Sl sl jo Lol ol 009 g Sl > 4o
Slez Sl duoy0 00 dga (V) Jga) S ol slacdl
aly S5 0,98 5l soledin ool b okal enay
Galine ;0 ol e Frwly gt e sl 00gs S
el 0331 oSt oy iy 030 55 BT Sy
W5l i 1) gl oolering (B, 7 9 0 gl Bl
S Sl £ 5 0 slo Jgaz ;0 awl 00,5 FaieS vy
VAA 5 Yo ¥ o5 s S5 o5l dags oy 2l geasly

" Simulated Annealing
"modified GA



A9 Ll 5 5l FFg FY clo o,las como3lss Jlo oylpsl bl 5 Sledbl (g, 5lé aslilad 50

$9y g SIS LS)"'“T Ky albwno gl ool Cawdy =L o
bl yieS ool Cawdy S5y Slass 4z . Kowon sla SIS

ol 0099y i y o1 0 ;Slos

mGA SA GA Spec
K[ T K | T K | T | Graph | No
Y o NY Y o X¥ Y ° N4 q Hyy | )
q VXA Y JAY Yo \eY Yo | Hey | Y
YOl over | Yo AL 00) A | Hey | ¥
WY | YeAY | XY | ANY | AA | YYOY | YFY | Hpy | F
% N A °,OY 0 AN \$ | Hyy | 0
LA 7% Yo YAY | oYY | v ¥ | Hyy | ¢
AYO | YYAe | NFE | ADY | VoY | YOAA | YOF | Hey | Y
VoXO | VoYAA | No¥O | YEAY | VoY | VedysY | VeX¥ | Hyy | A
1 Y Y o AY Vo V04 Yo | Hyy | 4
A | Y | SV | X ¥F | 4% | \YO | Hyy | V-
FYE | FYOY | BYS | YoAY | FYS | SYNY | YO | Hey | W
YAYS | ¥YER¥ | ¥AYS | Vo XX | YAYS | YYAOY | YAYO | Hypy | Y
Y4 [ FYAY [ ¥ro [ oF0 | YYF [ FAFY | (Sile

e ¥ i e il sad el oSee bl ol oS
0o Loyl b e (a8l ools medy (39 e
S (o0 )8 (Sl 990 alias 59.3
oles 9 V) e Cloz slad oy b A5 cnl 5o
555 e oins plai o5 10 S5 s
sns s (1 JS8) Gy BT sl S slo g 05
B e 290 ooleiinn o)l (@l Ken wBl 0 SG e
Sasl ol po po S o8l ez B 50 128 F wal
S50 Gilwaindan galine S B 0 o jge aliens oS
@bl S0 Bas ml i e a5 0,5 18 o)
& slwaieS dalsl (o Lol coisl abais o] i (Saijly dje

ol Sls> slas

degore Wiz Jlo cpl )0 w8 o0 Pgrie |) Bua &l
)50 Syyhe any altse slp () JS2) Gy SIS g, |
Vo JSD e 55 de SIS Olg (glad g wd)S 1E )
J.o.c e ;.;|9_1> slas e RV el_'{ JS.,...' | 00l (o S
S8 ooy slp e Ol S ) s3leidn o )68

3 meplsS 1) laJle e g 0,155 S0 ol 555

G = C&?de{gw‘oélﬁu d‘;).m‘_g‘)) N-¥F O)‘}f
GoS S8 degarme (58,5 S =V degerma (V) E)

alols a5 d wl, e b bl oy 5l ali el ol
2Ll o WS e asin |, B0e5 b W, ol
r(ulS) slajop w,v € V plae wl, 95 o235 Jla
Sglite oo b s jio a5 sleadlse o Jslas7(v]S) 4

O SSb o

Q-.’.);f)}-.’V:{aab7c7dafvg}¢°9‘°".“"‘¢35-°-so‘9;-‘d€
saylop LY USe Gy GLF lp saisS SS& acgoxa

VO

| | | | | | | |
I (GA)Ss S
IE (SA)us il w5
00 (mGA) sty S5 2,5

(K) &, sl
T T T T
Lol

Vol b E
L || 1] || “ ]

Y Y‘ \‘ O f‘ V A4 Yo VY YY

Q}&B‘)LA—A
Cloz o e ammlie (AN

\o‘“g T T T T T T T T T T T ]
e (GA)Ks :
e (SA)d et w8 1
\°Y§ (mGA)L;:‘.g..“.‘....u’‘_v g.ﬁn.:u} rli)}%‘ é
PO |
2 E
L
€ L i
s
Voo | .
E | [ E

(2,82 Gl aslie ()

SIS Gl Ky lp )2 by 9 Olaa o yigg o £:JSCi
gf.v&o).ﬂ ‘slle

ol oo ABgle «awl 00l o 093 Olox 1 S Sege 4
25 K55 s ale ol 2,550 49 o5dle &y e
o e 3 Lol 55 olas 12! o S Sl
by aalol o Gl JooSS B 12l el o 5 plosl &0 51>
wamass loy yiSlas asiyl b as cal LYo opl e aiS e
sle ooy Ll sl oogs LG o ig,y don 45 ouls ools
U9y 2l Ken as aslsl o sl sas Sglae LT (5,2

Ded oo AN golgiiny

P e e 1

aelgd el i p ;031 5l oalds e ((golpiinn oo ;9]
Gole 5o bl o ol alSen 5 S5 pm )l oS>
OM38 (Nl oS sl L o‘ bl Dol ool
ol Sy glasl b )l s pae e 5l S



95 2 SIS S youiay aliwss gl outol Cawats s 850
0 ySloc il yioS sdol Cawdy Sus 4z yb .S pl sla 8IS

ol 0099y s 59

mGA | SA GA | Spec
GD] T [GD] T | GD] T [ N [Graph|No
\ oY \ oY \ o XA Y Q\ \
Y o\ A oAY \ o/f) f Qr | v
Y VAl Y oY A o8\ A Qv Y
i o4 A\ o 0% \ o AY \# Qr | ¥
¥ \YE i \eY i & Y Q | o
0 \7as 0 YAY o ofY ¢ Qs | oF
4 #xa 2 BTY | WA WAA | WA | Qv | Y
£ | AYAY e AOY | YO | YT | YOS | Qa | A
Yo OVEY | NOY | \ev | Naa | avaY | oY | Qi | A
Al A3Ad | FRY | YYAY | Y0P | VYAV | oYY | Q. | -
A | deofF | AYA | FAXY | AYF | OFVAY | YofA | Qv | W
VPO YYAANO | Yo A | AYYAA | VAYY | YPAVe) | Fo48 | Qi | VY
£ Y0ssa [ Yor [ YYAS [ Ye¥ [ YAVYA | oeile

S o3l 51 iS58 slojlasl b saisS S5 dcgazme S )

MlJLSA G\ 6‘)‘.‘

\p)

GaCgezme S Sl Oes (Sgat duw (GACgeTx0 ] B
S"={a, f, g} acgoms diges ;loze 4 ails oaisS S5

‘MLGN G\ 6‘)‘.‘ ommuwu&;ﬁ) ‘_gl.m)b)gb

Az plese 7(d]S7) g7

alS") = (o, \,Y
blS") = (¥,¥,)
¢Sy = (1, Y, Y
d|S’) = (1, Y, ¥
£1S) = (1, o, )
glS) = (¥,

(lS7) oy 53 o7

M

Ba @l ke qeuily ails ggac b acgome 55 S ST

00LS S8 4 olbdegeme ) aS

ol slp |, Sas

2 S gy S ) iy (Ko (i) () A
e 3k o (Cae Jlis oyl
d‘} sS.:).».A S alzue g..:lj.? slas JRgEAvS (v:glb' )|\>9.43

AN

(T) 1= ol

SIS S teany 5 5501, 50 0,5 L g (e 5 oT S

55 ol 65!

r | | | | | | | | _
I (GA) s 2 |
l IE (SA)us iloent w8 |
Vol I8 (mGA) sty Sis3 BIE
Yol | E
Yo | “ ‘ E
: ||“ 1 1 ]

Y Y’ ¥ 0 2 Y A 4 Yo V)Y

4.:}4.; b_)LA—A
Cloz (e amlie ()

A S N T ]
Lo (GA)S=s sl »
o (SA)d loed 0,8 /]
Yo¥ b . E
Vol b E
Vol E
L | | | | | | |

505 0yl

(02,8 121 by dslie (0)

| |
Y A A Ve NV VY

GBI simol S5y sl 121 ol 3 Plazr oy Ao V: IS

MGI&

r(a|lV) = (o, ¥,),,\,Y)
(V) = (Y,°,),\,Y,))
r(c|V) = (\,\ °, Y, V, Y)
r(dV) = (\,\ Y)
r(fIV)=(\,Y,Y,Y, e ,\)
r(g|V) = (Y,),Y,Y,),°)

D)

5 Blas Sl Jloy 90 2 058 oo odpline aS 4565 ylen

D Sglate pa b yho lade b (slaadlse
S = {a,b,c} acgommo a5 0i alaxdo V=) Jlie o

2SS Lol s Gy BLS (sl oS S5 degocna 5
slete glojlop LT = {c, f} acgame ) Cons degacns



A9 Ll 5 5l FFg FY clo o,las como3lss Jlo oylpsl bl 5 Sledbl (g, 5lé aslilad 50

S B1,5 S o ary i (61 ool Caway gulis £:Jgue
e o 3951 8 5Shas il pieS ool Cawds Sus 4z yb (Kiwod

ol o099

mGA | SA | GA | Spec
GD ‘ T ‘ GD ‘ T ‘ GD ‘ T ‘ N ‘ Graph ‘ No
Y 0¥ Y oo Y oA 4 Hyy \
¥ \eY ¥ °fe ¥ \ed Yy Hyy Y
0 \vAR o Yo ) \74) A Hyy Y
4 A7\t 4 A Yy YoXo YYY | Hyy | F
¥ oA ¥ oY ¥ o4 \# Hys | 0
4 YAY 4 YAY 4 Oee 7t Hyy | ¢
\ \YXY \ AOY YA YFAY YoF | Hey | Y
q Voo XY | YOF | YENQ | YOV | VedNY | NeY¥ | Hyyx | A
7 \Vivd I °oAY I \fFe Yo Hy q
\4 Vo NY \ fAY N \YNO \YO | Hyp | Ve
4 YN YY4 | YeAY | YPY PN £YO | Hepy | VY
VY | VEVAAY | VOYS | Ve0Ad | VEYY | NOOYAG | YAYO | Hpp | VY
g Larexe [ M [ hovy [ VaA [ VoeNA | onSibee

52 3] (S g A 2 s 00 00ld aass sleo b Cus
SIS SIS (sgae § sladsgarme ) olaad b canliie a5 030,
15 YL plos (gl by oy b aiies oaisS LS 6
o 4 abgrye ool 5 oad ale SS SIS
iloalds s 3 s

Sl eidu ol ead ool sl a4 0 sae Jolee 33
2 Sgae Sy ladsgene pled g 90w Loz ladcgene
Llad FY sae Joleo b5, aS wilos g golo aliue Loyl i
Jlas cm gl o YL ol Gas &b Jlade b olg> )31

2,00 552y (Sab Sl g 4 Geae ¥ sassemen; SO
gy oo b pbbacgeso ) i sbbols> adgr (o 1A
gac oo b sboslex adg 0,5 eulsss ogs gac V)
@ BS 6l alias yo e S dalg> onyld o i
el e 5 Sl 5l S5y BB S5, Y L SIS 08
@.ng._:‘? oS 5 5 gz aSb S5, ¥ oas cab QY‘ as
Gouls 0iS o s el S, yio b Ky Lx L1, 1S S
bl dalgs éi) aw lole> e 1o i 5l (6 i
Slr el Gl sl o ooliiul 3550 Jyare 29,

S0 S adgi (Sl (sasgerme Sl pleacsazme ) ads
i Sl Sy Jake oS Sl Sy 5 o Laib glael |
A gt o Jlse Glee @ cwl Qlg> yo blis jaice
Olye ) prwp gie dw b Sk 4 By SIS S
(YUl Ba ol jlade (938l oo Cdly a3 S
S dlg dde wgac Tl iy slasi b (6,58 Ol e
Oloy hadd gpae i L F slaw L Jolay slacls> ogs
Jgene Jlg, 0,5 aalez 5 Vsb 1) oled ly> 4 aem
sl slolsr e b aiz b 5o S a5
Mool s Jund 58 cealeiiig oo, b bl 8,5 salys o |

(I (GAsss 2
VIR (SA)s ileans w1 E
U0 (MGA)slety S5 2,5 ]
y I ]
S SN S E
g ]
a I ]
S5 Vo ‘ E
. L |ﬂ |ﬂ M N |
- T T T T T T T T T T T T .

VY Y F 0 S Y A A e Ny Y
bj,ub)la-w
Sloz o e ammlie (AN
F_T T T T T T T T 1 E
e (GA)Kms Sl ]
Vol b= (SA)ud g3lated w3 ]
| (MGA) sy S5 )8! ]
3
2 g i
Xoye | E
e g 1
\°°§ ) E
e |
Voo |
E | | | | | | | | | | | | E
VY ¥ Y 0 F Y A A Ne \\ Y

PRSI
) o, W ey aslie o)

SS o oz 6l 12l Glo) 9 Sler oyt dnmlile Ac Sl
xSl g B3

& degome S S 1l jo el ool soly plas Ve S o
&S cplazg badl oo ggas Tl dcgome (5 Ao

L adais oS5 S5 ) VT s sy i dc e Sy Lui
Al 8345 aisS les a5 >l 0al ools lis Fela )]
Gl 0008 S5 (5 Acgorme o Viggae £ 5 dcgamo
15l dcgeome ) dlawd Cons b cenlisin 1oy p2 o3l
4>l aiged Glyie 4 Cunls dsgazme ;) S olasd 4 spae
308 ez abali g el spas Yisle asgamme b Loy
Ban il 3l e 90 lilo Cand (pl il ol asine
dw s acgazme sl YU plp Gos &b v (V)]
S8 dsgome G a5 S =a, b, ¢ asle sgac

Yol sl jo Gaa b jlade 5 ases ) Suds Olg=( oaisS
& degeme o &S S'=a, f, gasle Vizhw (V)g Consr
ol s, S L s VI Gae mlb lade 5 G ounS S8

\OY



SIS S tedn 5§50l K5 50 05 g 0 e 51 0BT SG o 68!

- =t 1t 6 & 0 <

S:Sy S¢S & 5

6 o 53 VIS GBI g sLad iuled Vo: S
& Spae iy acgoma ) b 5i.S1 S SOy wn
CRAR

dg5 Oloz o yan 5l elyd plaosl oy oSN o caiiiis aladl>
2 piges,S a pole Llgs o aites alhas 05,5

b 05,5 550 51 a5 Canl oad 00l o3l S35 o 595!
b Slsz e 4 iy Lo poeeg S sl 9wl wllas
Oya8 oS glacl abl cosen glacl S0 lawgs oads loy
o bas albe Clex b wijl) gae o e b 2o,
& e 25 b fal i slaad cole, 5l S
55 S5y 2 od plil Sliglel wisd oo 3 ulr wisd
WS S e g Simel S5, i3S 09> 50 j5pde alins
S o5 Jlasl .canl ools lis 1) solpiion oguds oIS
31l 5 3l e 09> Plaw ;500 (59, soleinn
Lol B s Hhise g1 s ,lS ales

&=y

[1] D. Beasley, D. R. Bull, and R. R. Martin, “An
overview of genetic algorithms: Part 1, fundamen-

tals,” University Computing, vol.15, no.2, pp.58—
69, 1993.

Aty 6B (GauadMS” (g05 SBgdo 2 5 (swsbpmal o [v]
i Jo 0 B Al SOl eolamal b lgails
Ot o el Side gy S el
oo (ol )1 105) )l ) 5 5malS cpozml ¥l yusl aiS
AYAY sianl cy i gmis olRasls FTO-YOY

[3] M. Amintoosi, H. SadoghiYazdi, M.Fathy, and
R. Monsefi, “Using pattern matching for tiling and

packing problems,” European Journal of Opera-
tional Research, vol.183, pp.950-960, 2007.

b adsS couly Olabid i 92" o cwsbisael 5 sbaie ., [F]

SO CUTRCRNE SeH IPCURIS { | IV FPL SR P v

Sl (Gl eyl 195) eyl 5 9ualS pozsl Yl uil S
AYYA (ot o s ded olStsls FAAY - ¥

. 7 (] (GA)Sz5 )8! |
Vel LI (SA)ss g5lonnd a5 ]
U0 (MGA) sty S35 gpS) ]
g i 1
‘% \OY = -
N |
=) i ]
e i |
\°\ = M; E

Y Y Y Y 0 Y A A Ve WYY

NPARSIN
Cloz o e ammlie (AN

F I I I I I I I I I T
\or [ (GA)S=s e ? |
| (SAPas slast w8
| (MGA) oty K5 )8l ]
A :
2 ]
A . :
S
Vel b E

Do, B0 ey s lie )

ax sl 1yl gloj g Claa o yigy da Lo A JSCl
Saod b BI,F S o

Jas Sl gl 4 cusls penlys | sae Lo b ol gl
Py 0 9b plmil fud paim (b o alacl i 2L
3k g ol plowil o )9S sla Kos Lawgs I l soleiiny
Pl Y ol (6l S p sl 4105 565 (e 4
w0l ;S5 Slislesl mls ;o o fred a5 09d o ad e
ol 03gr 5 @y Olgiiy e8! el 90

S5 Az -0

Silwainge Jlaw J> 50 )0l ooy, 5l o)l
lapi o8 ol,5 ploojl oo, s81 S o oS (g gomen
b p,5 o U»Jl-ﬂ-’ WS Jue j95 w5985 (G 9
Erean $a5uai bogee a5 aies (b slaosdy 3l peke
Cals )0 adly ooy 4y S SBLSI g Bis daonyay

hls baz 90 08 j90 p2)s8l jo Jle plgre 4 )l



Q9 ksl 5 ke FFg FY ola o las coma3lss Jlo oyl Slbls ) 5 Sledlbl (5,5l aslilad 5o

[15]

[16]

[18]

[19]

[20]

[21]

[22]

[23]

https://en.wikipedia.org/wiki/Graph-coloring,
201e6.

T. H. Cormen, C. E. Leiserson, R. L. Rivest, and
C. Stein. Introduction to Algorithms, Third Edi-
tion. The MIT Press, 3rd ed. , 2009.

J. Kratica, V. Kovacevi¢-Vujci¢, and M. Can-
galovi¢, “Computing the metric dimension of
graphs by genetic algorithms,” Computational Op-
timization and Applications, vol.44, pp.343-361,
01 2009.

J. Bensmail, F. Mc Inerney, and N. Nisse, “Metric
Dimension: from Graphs to Oriented Graphs,” in
LAGOS 2019 - 10th Latin & American Algorithms,
Graphs and Optimization Symposium, vol.346 of
Electronic Notes in Theoretical Computer Science,
(Belo Horizonte, Brazil), pp.111-123, June 2019.

J. Caceres, C. Hernando, M. Mora, 1. M. Pelayo,
M. L. Puertas, C. Seara, and D. R. Wood, “On the
metric dimension of cartesian products of graphs,”
SIAM Journal on Discrete Mathematics, vol.21,
no.2, pp.423-441, 2007.

S. Farooq, Rashid; Akhter, “Metric dimension of
fullerene graphs,” GTA Research Group, Univ.
Newcastle, Indonesian Combinatorics Society and
ITB, vol.Vol 7, No 1 (2019): Electronic Journal of
Graph Theory and Applications, 2019.

Z. Shao, S. M. Sheikholeslami, P. Wu, and J.-B.
Liu, “The Metric Dimension of Some Generalized
Petersen Graphs,” Discrete Dynamics in Nature
and Society, vol.2018, pp.1-10, August 2018.

A. Ahmad, M. Baca, and S. Sultan, “Computing
the metric dimension of kayak paddles graph and
cycles with chord,” Proyecciones (Antofagasta,
On line), vol.39, pp.287-300, Apr. 2020.

F. Harary, J. P. Hayes, and H.-J. Wu, “A sur-
vey of the theory of hypercube graphs,” Comput-
ers & Mathematics with Applications, vol.15,n0.4,
pp-277 — 289, 1988.

b SIS Soyte n drnlnd” (bl o5 3o [YFI
IS Sl Opeges )0 “iguy iluaned ol ,sS)
FA-FY Slrro ((6)lgm muS olRKiild) (g3lwaigs o

AYaA

VOf

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

J. Kratica, “Improving performances of the genetic
algorithm by caching,” Computers and Artificial
Intelligence, vol.18, 01 1999.

Z.Xin and X. Chunbo, “New genetic algorithm im-
proved and its applications,” in 2011 International

Conference on Electronics, Communications and
Control (ICECC), pp.926-928, Sept 2011.

A. Shrestha and A. Mahmood, “Improving genetic
algorithm with fine-tuned crossover and scaled
architecture,” Journal of Mathematics, vol.2016,
p-10, Article ID 4015845 2016.

R. Tanese, “Distributed genetic algorithms,” in
Proceedings of the 3rd International Conference
on Genetic Algorithms, (San Francisco, CA, USA),
pp-434-439, Morgan Kaufmann Publishers Inc.,
1989.

T. C. Belding, “The distributed genetic algorithm
revisited,” in Proceedings of the 6th International
Conference on Genetic Algorithms, (San Fran-
cisco, CA, USA), pp.114—-121, Morgan Kaufmann
Publishers Inc., 1995.

D. Whitley, S. Rana, and R. B. Heckendorn, “The
island model genetic algorithm: On separabil-
ity, population size and convergence,” Journal
of Computing and Information Technology, vol.7,
pp.33-47, 1998.

S. H. Ling and F. H. Leung, “An improved
genetic algorithm with average-bound crossover
and wavelet mutation operations,” Soft Comput.,
vol.11, pp.7-31, Jan. 2007.

R.-L. Wang and K. Okazaki, “An improved genetic
algorithm with conditional genetic operators and
its application to set-covering problem,” Soft Com-
put., vol.11, pp.687—-694, Feb. 2007.

H. Miihlenbein and D. Schlierkamp-Voosen, “Pre-
dictive models for the breeder genetic algorithm
i. continuous parameter optimization,” Evol. Com-
put., vol.1, pp.25-49, Mar. 1993.

I. Ono, H. Kita, and S. Kobayashi, “Advances in
evolutionary computing,” chap. A Real-coded Ge-
netic Algorithm Using the Unimodal Normal Dis-
tribution Crossover, pp.213-237, New York, NY,
USA: Springer-Verlag New York, Inc., 2003.



GBS S tean 5§50l K55 50 05 g o i 51 0BT SG o 68!

The aware genetic algorithm of the best member, applied to graph coloring
and metric-dimension of the graph problems

Abstract:

Genetic algorithm is one of the most famous methods for solving Combinatorial Optimization Problems. It
had various applications in different field of studies such as Electronics, Computer Science and Mathematics
and still has. In this algorithm, the population members which contribute for producing the next generation
are selected according to their fitness values. The combination of the members is through Crossover Operator;
And in some versions a few of the best members migrate to the next generation directly. Normally, the weak
members of population may participate to the next generation. In this study, the combination operators are
aware of the best member of generation; Only those child which are as good as the best member, are allowed
to form the next generation. The proposed method is applied on graph coloring and finding metric-dimension
of graph problems. The results are compared with the common genetic algorithm. Experimental results shows

the superior performance of the proposed method in comparison to common genetic algorithm.

Keywords: Genetic Algorithm, Metaheuristic Algorithms, Metric Dimension of Graphs, Graph Coloring
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