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1- Evolutionary algorithm
2- Optimization functions
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1- Ant Colony Optimization
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Minfy (x1,%;) = (xf + %, = 11)% + (x4 + x5 — 7)°
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g1(x) = (5.059 — x¥ — (x, — 2.5)2>0

g,(x) = (%, — 0.05)2 + (x, — 2.5)2 — 4.84 >0

(9_4)

s V-5 Gle U5 50 i a5 allas Dloged gang, S0 9 2T SIS 5o (T 9508 5 b s, SIS

70

ilodel o tales 4 A



www.Prozhe.com - &l5 &l o35,

b sdngy 18-4 Ui LS sy 174 IS
g2(x) . ()
L"J'J'RJ' 7 ~J N 7 dﬂaﬁstu‘j}6‘)‘~)f1(X1,X2)..L.OALaJJ.®eLa
Slg> g 0090 Sabl Ho5de Dlg> ¢ 398 slaad jgam 4 axgi b Lol all o alaii (pl 0 a0 lads
b 7 =0 A0 Lol Bae ab L g X" = (2.246826,2.381865) (caki o age
D s
Jolis 1y gominr (glad S 511V g0 10 5 Sk oy (googozme S0 Slgz (Gad (gedgume

SLIVF S jo oS cas sbajlyn Job jo Baa ali Ol sy 50 HBMO o (6801 0 5 S L
Godgaze ;o lgm (8 5 18 Lo 4 M-+ o S lay godguze o Jol> jials .l sud
Al oo dey > lade (18 ol o 4 Bae Al e alS g Sa

71



www.Prozhe.com - &l5 &l o35,

T T T T T T T T
F-—-F—-A-=—¢+—-=--=—4+--F-=a9--+r-F
R e i e e ) e e =

S musitac srrmaling
Leftfsat1 Pointut Crosscver

[ SMe ARDE 15400 GOGO0  ISOM  1OS00  EERCO 40000 4500 SO0 SO0 BOO0 SO0
¥ of Bstinn Flioht

Job o dua gLl ylLde Of juans  :9-4 S
S S8d> sla )l g
Jsb ,0 jge &y oxozs Jlade Jlo opl o colainl 050 ilgs o Sac g Condg 31 cioles il Com

ol 00 S VYZF S 1 oS i glaly s ol

T T T T T T T T T T T T
L L o e a e i B e Rl s e
) U D N, D L L D S DU R
T L U S
iy JE TR P TR I I (Y E D ER

F---r—--i-
BIF - - - - -

B spoo e 1SPeD IO IS0 OG08 OSG0D  MDGOO  4S000  SOGED  SSGO EDje  EN00
# o Baking Flight

Job 30 gl el Cuddgs moexd dluxd :10-4 J<
e 8 d> ala vl oy alxil

2 o 9, 8es 5 DS slls aSle Jeadss slo by glgil 5 9,55 @lgi a5 05,5 e ala>Dle
o 0 les a4 el S8 LLS wbl o g S Cax ol Jeb o b )3 o Sles 4y Cans
5,8 les Ul S (godgama ;0 digy lex 8,5 1B L g o] 5l e Lol ol oo o5 Jlws alasd ol G
Cloz Coxdy 3 4 Wad (G3gxe Ng) S b jgame Sz g 0w S e (Bl ez
VWWIEYY -0 L plp Sz 5lgp £O v e 5l o polo i ,oSl 5l Jols Guan &b Jlade o5l 0
LY o HBMO 5,651 0 5,8 51 ol ol .o,lo B age Olg= b 7017 sgas a5 il o
ol oo SLIVELE IS Jgaz 0 1al Ve cpl o)lel gl o VWIF UG Jgaz 50 asl sl >

72



www.Prozhe.com - &l5 &l o35,

ol o
}s i A Y 4 § f Y Y )

FAVIRGER | IFLAMHYA | OFAAVEEYY | RAATARL | IFUVERER | APRTAL | RATYRRL | RRRARGP | RFYRRR | RSRURS | duad

TRPEVE | RNRATe | MYYOARRe | RTRAPAVR | RSTANT | RIRGRI | RIRANE | TERRYRe | ORYRYRMM | RTRRAN | e

TEAREYY | PVRRee | TYRRTYRS | ROATIAAY | TOYOATA | TIARATAD | TRV | TITVRee | TERSPAYE | ORITAMNY | e

IFIprTd gy i g P g i 6

10 5o pooad Jurdo 9o g dun plijsolis :4-4 Jyu=

Olpadi e pod | e Spzdl | Jawugie iy el
s oo BITTAY WYAYPABAFOS | WEAFAFYYY | WATTPYas [ \Fyviaors | Jus ali
re VAT ARRY weeFYRTA | TYTRITAY | FFRISTYY | RETOAF Jal peiiia
v BTAAY BA WTFEAYAANT | FXAFAP) | TVYTVE | YPTRIA g yaio

0 paaal jaiie 95 9 dua gold sylel slasielyly :5-4 Jyun
G aSad> 319y 800 s34 Iyl 10

OhbyS 5 Sz jlop Foee Sl g peiiegd 51 Ssm 50 Bus i polie a5 035 oo ala>dle
WS gy Olg= LZVIE Olgz o sas o 1VY Olsm o e a5 slaies 4 wilowss 51,5 aigs

55l

or Sy Apa sl Ll Ve b polie col calisie SV 5o S o 98] 58 dlles (5o
e 03,5 WNVO-F S5 sz 58 1211 ol 5l ol s ol sl yially 5 gulis ool azi 5 )3
Sl G5 G Jlexl sl 170 5 (55 G Jeisl sl UF e polie Cules o Jol> gl 4 axgi b
Sazme szl g 0,08l 50 (55 Gz 9 b YLl Cgllas polie (6,.5)1,8 L aslol jo.iaul oy )5
i 5 A WV I ela S 10 ol 00y0,F Jol ol 1l Vo o e il sl b oy 55
byl ol slawy cam Izl Ve Blas g lawgin polas (ol ,SKen wig)Bae 2l &l s gog2u
ar 055 o alimde a5 isF lan el 00l a5l HBMO 2y 16501 5 S5 w550 L oy bom o
iy )18 D929 5.8 (sLo )l pae Jlasl aS Jo slail )0 bawgie polie)s az 5 Bl polie ;o
Jo wigy cdpion b bl oo oo las Sy 0,68l 4 ol 1) (s s slaolsi>HBMO

73



Slyz 5l 5 00 Suo3 digs wlsz 45 Sy 4 HBMO 52,531

www.Prozhe.com

r:lf Sl 0595

(SID edgame )d lgz (2185 )],

e s | P 433143

: . x =

1|3 E 5

i
A d ] LFLY WFa b TTAYY VAAY . Fe ¥
AR AYYY ToaAYY YoV TR VAAT . B ¥
Ao kb YY.TRA 1ALTY VFabA Fe ¥
VY | VAT | YRYFY | YoAFR Afinni Fe Fe
= YYA &F - AL Veub-v YA AA -1 P
A FA TAFA | YEYFY Yoo FY V&Y AA P P

JeA SFAY TaLTA TY.TAY Veurde Fe A+
AL Yo Traaia | YR ALY B A
AR oY Yoo ¥Y VAT ATLATA Fe A+

o2l Lo 10 5 dua galS yolie sylel sla il yly :6-4 Jydn

p ) R ) B I

L]

# ol Furciion B vl slion =

3Ly 10 55 Gus gl oo lie hweis of i :11-4 JSi
Oledy dlux=d Job 3o

74

9

| 3|



www.Prozhe.com - &l5 &l o35,

] ] 1 15 ] =8 L] s [ - = L] B

39 9 121 10 Ho dun ald joolie Jdlus Of juass :112-4 JSG
=Lyl alaby S14rS Jab

el (b5, P F

S50 2b,y @5 GrFodezmm 5O 398 eSS Al G 9y o, (Sl DL 6l
ifesls sy w3l o5 3890 4 Ol 5l ol by conl 4285 )18 (oo

Griewank s :\_s_¥

&b Ll (=Y 5Y) b’t" Sl adgl sovguss .l ao Jlade Sl 093 Sl penins o G’t" ool
oS pade Bun . 05 ool e it e hlite (SKils 45 canl >llau] Griewank
95 phiie sb 4 CHEWANK. s cargy aiS o (5luainge Jituns jsb @ 1) juiio o a5 LSS

Lol 00

(10_4)

D n
AR ]. 2 i i
fx) = m(é (x*})_(HLDS(ﬁ))—I_ I

=1
Rastrigin PR A

WS o 055 1y oo I e e g geVahe (s odle 4 SPIETE by, e
oly (50,5 Ta ;o jlads Ceand Lwload & 398 plain Hob 4 peuiee bl .ol S 0 b (] ol
U St S @ Sl oo S 4 il 02N SG oS cl nl )6 Gl o A sl >
A plo 4 o gdige 4o o

75



www.Prozhe.com - &l5 &l o35,
(11 4)

D
£ =D (37 — 10 cos(2mx;) + 10)

i=1
Rosenbrock PR A

Sl it ol,Ren a5 bl il ge page IS5 @ Sl 5 B3 o0 S 0 Sl i
s oyl (5 AL Cans 4y S p5bo 45 IS i gy A iy B0 4y o e ] IS
15 ooliul 8,50 6 jloding: slo i )5S 8,Shas 3,5 Linles] sl L g ol 4 sl (slallce o

=

o)..S
12_4y

Fol

f3(3) = > 1007 — xi41)7 4+ (1 — %)%,

=1

Ackley G :F_s_¥

Sgui g0 0olaiw S (g ;o3 aBs o Gidigy daxie (e penie L] 095 a4 Cl oles o))
oo g as o 1) Fo0 iuS (g ddlain a5 goxins ol o Ll ol walgs ol 4y doe (gaigy SO o
S92 wolg> i bl 4 (Qlbdwd g dlng 50,0 (e 5l Hge 4 ;0B WS (e

(13_4)

[, D ]
( =02, & zl xf # 2 cos(2mx;)
e :

— £ =

-1

fa(X) =204 e — 20e

Schwefel o :a_5_¥

5590 4 gl oo (i b el 00l (Jo S 00 g ald g0l olaws ;) Schwefel ob o

76



www.Prozhe.com - &l5 &l o35,

SUz pasino opl g ogdle loolidl pls 4y g LSL“’rb-:-.’.)BfJ‘ 3ok 1y aS 5yls S oo

Sl dials log e oo

(14_4)
n
f5(%) = D+ 4189829 + > —x; sin(y/|x;])
i=1

77



www.Prozhe.com - &l5 &l o35,

Slolgiby 9 (65 Az

iy (5128 el | e bamir 308 o5 51 ool 55 ity Bloe (35505 & 4 |
Sl 3Y g S s gy gl jitie il LByt b LB Boo milgs conzmo b jaie Jad
A1 50 iyssll oo 5 0 ,Slee (SisSz oo (Slodio Jolpe 10 (ogas 4 g p2 58,0 sarmgiyo
sl Goglis @ azgi b oS Coul (55,0 XS5 (pl )55 055 )18 a0l g 2bl 050 SN 358 515
31590 i sSl idn (sanmgi b g oany] 50 5500 (slajlre yg polie 4 obiws (Sl ol

Sz 5 Wy adls o 58N (gogilly (sl 5l lis 5 pole s az 5 oy cad S5 4y (o s
sy Lo 5o Jue (sloya; )18, 05 Caar (Sl Sllllae (6356 05l e Ghlei | o (sanuss
Sibwdinte w208 S Ol 4 e o535 iy s8 asls Ll cnl o el 48,5 850 (g5l
ol b apal 5 s (£0b ) (giluaingy sl Jlio iz 5o 0,080 (pl 05 5 el a8 57 1,8 Sl
Elal b ol s5lodings glalio > 55 winoSll LIS b 00,5 @) 525 (sl Sz

ol 9 ol M5 usS da e ) o 5| ol i 5,5 5 45 3,50 35750 sl S
Bl o 5l Aags S35 i, oy 51 e sl s 550

SHs o po e llae Jod 5l Ol (qusdipe 30 09250 Sl S )0 j55 0 Joo (25 (pizeen
2l ggemme ;0 il o iBucols, e ol 51 Jols s a5 canl 0030 5 ialejl 55 oo (5l
S35 w05l Jolr @l b ol saslie 5 3l w258 g hlide Jlows Jo ool s
Pl 555 50 o105 5 iy Slalllas gz Jue (oYL bl (gonims (i gy (652,800 (b3, 5

2ilss s5lwarge
22,5 0Ll 55 8)l50 4 Gl5 (o0 oS (nl colre 5 Llse

ag (glor 8,5 I 59 sl saal 5
oy Dl b Pl J> 4 0B Y

oo le

REL ool b o Gi,.ml.o.:a slasy 51N

78



www.Prozhe.com - &l5 &l o35,

8,5 s (g5 (e (oS (6 aly oyl Y

L aslle 5 00,5 oo bl ol aSla lan a7 ole G Ladd S5 ,8 aded gl ez oSl (l o
QS oo adgi 1) Calizes laig 8 CIOSSOVET g5l ol 5l oolaiwl b asciws a0y aS S ol 8151 golaws
Sy 00,5 c0 el ol ol aS cnl  Jgamo G5 0 )63 5l yiaS Ly lagzlao sl olowd asecs jo
93 5B o YU ad e sladilol (gl B 00,5 oo slpaion (ol plo ol ol Jlaws oo )61 oyl
23,5 oolaiwl Juus y9.55

oS D90 4 aS Conlaes ;o351 51 e gs m Nl (pl AT 8,8 0 Lil ST pl o g e Ll o
4 (Sadgacme 1 ,8d) (pl S S e Jes o iy a8 laore s a4z gl b 093 Olgx (seias sl
99, )8 4 gz gl b1y 00 6l cpl aS 0 5 am gy ST pl b b LS ol ale galas SO
Dgds ool 5 S50 Pluwe 3l g lws g ‘_du;f}.o) le o glad > CJa.,J)o &‘93‘50 s

79



www.Prozhe.com - &5 &ls o35,

C L) 4 Juwe joui o yoKl s bgs po (gaoli o 0
#include <stdlib.h>
#include <math.h>
#include <conio.h>
#include <time.h>
/* Control Parameters of ABC algorithm*/
#define NP 20 /* The number of colony size (employed bees+onlooker bees)*/
#define FoodNumber NP/2 /*The number of food sources equals the half of the colony size*/

#define limit 100 /*A food source which could not be improved through "limit™ trials is
abandoned by its employed bee*/

#define maxCycle 2500 /*The number of cycles for foraging {a stopping criteria}*/
/* Problem specific variables*/

#define D 100 /*The number of parameters of the problem to be optimized*/
#define Ib -100 /*lower bound of the parameters. */

#define ub 100 /*upper bound of the parameters. Ib and ub can be defined as arrays for the
problems of which parameters have different bounds*/

#define runtime 30 /*Algorithm can be run many times in order to see its robustness*/

double Foods[FoodNumber][D]; /*Foods is the population of food sources. Each row of
Foods matrix is a vector holding D parameters to be optimized. The number of rows of Foods
matrix equals to the FoodNumber*/

double f[FoodNumber]; /*fis a vector holding objective function values associated with
food sources */

double fitness[FoodNumber]; /*fitness is a vector holding fitness (quality) values associated
with food sources*/

double trial[FoodNumber]; /*trial is a vector holding trial numbers through which solutions
can not be improved*/

double prob[FoodNumber]; /*prob is a vector holding probabilities of food sources
(solutions) to be chosen*/

double solution [D]; /*New solution (neighbour) produced by
v_{ij}=x_{ij}+\phi_{ij}*(x_{kj}-x_{ij}) j is a randomly chosen parameter and k is a
randomlu chosen solution different from i*/
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double ObjValSol; /*Objective function value of new solution*/
double FitnessSol; /*Fitness value of new solution*/

int neighbour, param2change; /*param2change corrresponds to j, neighbour corresponds to k
in equation v_{ij}=x_{ij}+\phi_{ij}*(x_{kj}-x_{ij})*/

double GlobalMin; /*Optimum solution obtained by ABC algorithm*/
double GlobalParams[D]; /*Parameters of the optimum solution*/

double GlobalMins[runtime]; /*GlobalMins holds the GlobalMin of each run in multiple
runs*/

double r; /*a random number in the range [0,1)*/
[*a function pointer returning double and taking a D-dimensional array as argument */

[*1f your function takes additional arguments then change function pointer definition and
lines calling "...=function(solution);" in the code*/

typedef double (*FunctionCallback)(double sol[D]);
[*benchmark functions */

double sphere(double sol[D]);

double Rosenbrock(double sol[D]);

double Griewank(double sol[D]);

double Rastrigin(double sol[D]);

[*Write your own objective function name instead of sphere*/
FunctionCallback function = &sphere;

[*Fitness function*/

double CalculateFitness(double fun)

double result=0;

if(fun>=0)
{
result=1/(fun+1);
b
else
{
result=1+fabs(fun);
¥
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return result;
¥
[*The best food source is memorized*/
void MemorizeBestSource()
{
inti};
for(i=0;i<FoodNumber;i++)
{
if (fli]<GlobalMin)
{
GlobalMin=f[i];
for(j=0;j<D;j++)
GlobalParams[j]=Foods[i][j];
}

[*Variables are initialized in the range [Ib,ub]. If each parameter has different range, use
arrays Ib[j], ub[j] instead of Ib and ub */

/* Counters of food sources are also initialized in this function*/
void init(int index)
{

int j;

for (j=0;j<D;j++)

{
r=( (double)rand() / ((double)(RAND_MAX)+(double)(1)) );
Foods[index][j]=r*(ub-1b)+Ib;
solution[j]=Foods[index][j];
}

f[index]=function(solution);
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fitness[index]=CalculateFitness(f[index]);

trial[index]=0;

/*All food sources are initialized */
void initial()
{
inti,
for(i=0;i<FoodNumber;i++)
{
init(i);
}
GlobalMin=f[0];
for(i=0;i<D;i++)
GlobalParams[i]=Foods[0][i];

}
void SendEmployedBees()

{

intij;

/*Employed Bee Phase*/

for (i=0;i<FoodNumber;i++)
{
[*The parameter to be changed is determined randomly*/
r = ((double)rand() / ((double)(RAND_MAX)+(double)(1)) );
param2change=(int)(r*D);
/*A randomly chosen solution is used in producing a mutant solution of the solution i*/
r=( (double)rand() / ((double)(RAND_MAX)+(double)(1)) );
neighbour=(int)(r*FoodNumber);

/*Randomly selected solution must be different from the solution i*/
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while(neighbour==i)

{ r=( (double)rand() / ((double)(RAND_MAX)+(double)(1)) );
neighbour=(int)(r*FoodNumber); }

for(j=0;j<D;j++)

solution[j]=Foods[i][j];
Pev_{ijy=x_{ij}+\phi_{ij}*(x_{kj}-x_{ij}) */

r=( (double)rand() / ((double)(RAND_MAX)+(double)(1)) );

solution[param2change]=Foods[i][param2change]+(Foods[i][param2change]-
Foods[neighbour][param2change])*(r-0.5)*2;

[*if generated parameter value is out of boundaries, it is shifted onto the boundaries*/
if (solution[param2change]<Ib)
solution[param2change]=Ib;
if (solution[param2change]>ub)
solution[param2change]=ub;
ObjValSol=function(solution);
FitnessSol=CalculateFitness(ObjValSol);
[*a greedy selection is applied between the current solution i and its mutant*/
if (FitnessSol>fitness[i])

{ /*If the mutant solution is better than the current solution i, replace the solution with
the mutant and reset the trial counter of solution i*/

trial[i]=0;

for(j=0;j<D;j++)

Foods[i][j]=solution[j];

f[i]=ObjValSol;

fitness[i]=FitnessSol; }

else

{ /*if the solution i can not be improved, increase its trial counter*/
trial[i]=trial[i]+1; }

}

/*end of employed bee phase*/
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¥

/* A food source is chosen with the probability which is proportioal to its quality*/
[*Different schemes can be used to calculate the probability values*/

[*For example prob(i)=fitness(i)/sum(fitness)*/

[*or in a way used in the metot below prob(i)=a*fitness(i)/max(fitness)+b*/

[*probability values are calculated by using fitness values and normalized by dividing
maximum fitness value*/

void CalculateProbabilities()
{
inti;
double maxfit;
maxfit=fitness[0];
for (i=1;i<FoodNumber;i++)
{
It (fitness[i]>maxfit)
maxfit=fitness]i];
}
for (i=0;i<FoodNumber;i++)
{
prob[i]=(0.9*(fitness[i]/maxfit))+0.1,
}
}

void SendOnlookerBees()
{ inti,,t;
i=0;
t=0;
/*onlooker Bee Phase*/
while(t<FoodNumber)
{ r=( (double)rand() / ((double)(RAND_MAX)+(double)(1)));

if(r<prob[i]) /*choose a food source depending on its probability to be chosen*/
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{ t++;

[*The parameter to be changed is determined randomly*/

r = ((double)rand() / ((double)(RAND_MAX)+(double)(1)) );
param2change=(int)(r*D);

/*A randomly chosen solution is used in producing a mutant solution of the solution i*/
r=( (double)rand() / ((double)(RAND_MAX)+(double)(1)) );
neighbour=(int)(r*FoodNumber);

/*Randomly selected solution must be different from the solution i*/
while(neighbour==i)

{

r=( (double)rand() / ((double)(RAND_MAX)+(double)(1)) );
neighbour=(int)(r*FoodNumber);

}

for(j=0;j<D;j++)

solution[j]=Foods[i][j];

Fev_{ij}=x_{ij}+\phi_{ij}*(x_{kj}-x_{ij}) */

r=( (double)rand() / ((double)(RAND_MAX)+(double)(1)) );

solution[param2change]=Foods[i][param2change]+(Foods[i][param2change]-
Foods[neighbour][param2change])*(r-0.5)*2;

[*if generated parameter value is out of boundaries, it is shifted onto the boundaries*/
if (solution[param2change]<Ib)
solution[param2change]=Ib;
if (solution[param2change]>ub)
solution[param2change]=ub;
ObjValSol=function(solution);
FitnessSol=CalculateFitness(ObjValSol);
[*a greedy selection is applied between the current solution i and its mutant™/
if (FitnessSol>fitness[i])

{ /*If the mutant solution is better than the current solution i, replace the solution with
the mutant and reset the trial counter of solution i*/
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trial[i]=0;

for(j=0;j<D;j++)

Foodsl[i][j]=solution[j];

f[i]=ObjValSol;

fitness[i]=FitnessSol; }

else

{ /*if the solution i can not be improved, increase its trial counter*/
trial[i]=trial[i]+1; }

}IFif*/

i++;

if (i==FoodNumber-1)

i=0; H*while*/

/*end of onlooker bee phase  */

}

[*determine the food sources whose trial counter exceeds the "limit" value. In Basic ABC,
only one scout is allowed to occur in each cycle*/

void SendScoutBees()
{int maxtrialindex,i;
maxtrialindex=0;
for (i=1;i<FoodNumber;i++)
{
if (trial[i]>trial[maxtrialindex])
maxtrialindex=i;
}
if(trial[maxtrialindex]>=limit)
{ init(maxtrialindex);
3s
[*Main program of the ABC algorithm*/
int main()

{int iter,run,j;
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double mean;

mean=0;

srand(time(NULL));

for(run=0;run<runtime;run++)

{

initial();

MemorizeBestSource();

for (iter=0;iter<maxCycle;iter++)
{ SendEmployedBees();
CalculateProbabilities();
SendOnlookerBees();
MemorizeBestSource();
SendScoutBees(); }

for(j=0;j<D;j++)

{printf("GlobalParam[%d]: %f\n" j+1,GlobalParams[j]);}

printf("%d. run: %e \n",run+1,GlobalMin);

GlobalMins[run]=GlobalMin;

mean=mean+GlobalMin;}

mean=mean/runtime;

printf(""Means of %d runs: %e\n",runtime,mean);

getch();

}

double sphere(double sol[D])

{intj;

double top=0;

for(j=0;j<D;j++){

top=top+sol[j]*sol[j];}

return top;

¥
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double Rosenbrock(double sol[D])
{ intj;

double top=0;

for(j=0;j<D-1;j++)

{top=top+100*pow((sol[j+1]-pow((sol[j]),(double)2)),(double)2)+pow((sol[j]-
1),(double)2);}

return top;
}
double Griewank(double sol[D])
{
intj;
double topl,top2,top;
top=0;
top1=0;
top2=1,

for(j=0;j<D;j++)

{ topl=topl+pow((sol[j]),(double)2);
top2=top2*cos((((sol[j])/sqrt((double)(j+1)))*M_PI)/180); }
top=(1/(double)4000)*topl-top2+1;

return top; }

double Rastrigin(double sol[D])

{
int j;
double top=0;
for(j=0;j<D;j++)
{top=top+(pow(sol[j],(double)2)-10*cos(2*M_PI*sol[j])+10); }
return top;

¥
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Abstract

Man has always looked for inspiration to the living world around. One of the
best known projects, plans Lyvrnardv Prvazansan the first da Vinci (1519-1452)
sketch of a flying machine based on body building will draw a bat. Four
hundred years later the bird machine Klman address that was used with the
engine and propellers instead of wings.

In recent decades, evolutionary methods and Frakavshy as a search tool and
business optimization in various fields such as science and engineering has been
used. Breadth of scope, ease of use and ability to achieve near optimal solution
Is absolute, including the reasons for this success.

Collective intelligence, the branch of artificial intelligence is based on the
collective behavior of decentralized systems and self-organizing map is built.
An example of collective intelligence, is the bee colony.

One application of this algorithm, multiple optimization problems is why some
say the bees optimization algorithm. In this paper, bee colony algorithm used
and the results produced by the algorithm are compared.

Subject of his bee colonies of bees mating process is divided into two parts and
searching for food.

Keywords: evolutionary algorithms, collective intelligence, and the bee colony

optimization
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