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N-Queen Genetic Algorithm

Define cost function, cost, variables
Select GA parameters
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Generate initial population

<

pr—p- | [Jccode chromosomes
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Find cost for each chromosome
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Select mates
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Mating
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Convergence Check
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Define :

#define NumberSolution AesnuufmaLFedn1sm

#define Q AR AU Queen UAZIUIATBIANTI

#define Population A8 A11UChromosome ﬁlqm’éw

#define MutationRate ARERINIINANUE

#define D (Q+Q-1) AB AUIULEUREN

Variable :

bool column[Q] , d1[D] , d2[D]; 18 mFunnen Fitness

int Chromosome[Population][QJ; %A1 Chromosome 1iause

int Fitness[Population]; 1A uAN Fitness 189uAas Chromosome
int Sort[Population]; 1% &e19p Fitness 184 Chromosome

Main Program :
void solution_GA() {
int i
if (InitRandom == 1) srand(time(0));
for (i =0 ;i< NumberSolution ; i++) {
t1 = clock();
CountCrossOver = 0;
CountMutation = 0;
CountGeneration = 0;
InitPopulation();
GetFitness(0,Population);
quickSort(0,Population-1);
while (Fitness[Sort[0]] !=0 ){
Crossover_one(0);
Mutation();
quickSort(0,Population-1);
CountGeneration++;
}
Printboard(0);
srand(time(0));
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1A Fitness 184UA8Y Chromosome

Quick Sort Algorithm 7219/ Fitness

m3va@aUChromosome LugA H1AN Fitness LW 0 uansINaeAInaL
NMN19 Cross Over Waz WA Fitness 284Chromosome iyl

11N19 Mutation a2 #1A Fitness 289Chromosome iy
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Initial Population :
void InitPopulation() {
inti,a,b,chk,temp;
for (i =0 ;i< Population ; i++) {
Sort[il=i; 14F Index
for(a=0;a<Q;at+)
column[a] = false;
for(a=0:a<Q;a++){
temp = rand()%Q;
while ( column[temp] ) temp = rand()%Q; Lﬁ@ﬁﬁ’]ﬁ’umeﬁ”ﬁ%ﬁﬁﬂ’ﬁ Random luid
column[temp] = true; Fnmsuendaaad ignidenud
Chromosomeli][al= temp; T4 A FaY L

}
Function $a291n15 Generate Chromosome AaUa1iNALAN Population 115918 1141289 Chromosome WiniLAN Q
AnaeNNLIY Chromosomelil = { 2,6,9,3,5,0,4,1,7,8 } %”L@immqﬁqgﬂ

Ehes= Board

ANgUATNBRAN Fitness Wi 1 1WasandnaiuAuuianueaesaassinaain ldinisiutiuee

AN Fitness AZWNAL 0 Aafiignazilsziliudndnan Fitness tasiazifliiChromosome Ma WAAIAINAN
A @ A
arnadili Chromosome NliA



Fitness Function :
void GetFitness(int pos, int e) {
inti,a,index;
for (index = pos ; index < e ; index++ ) {
for(i=0;i<D;i++){ LARLTANMIIAAALLUINLLEI
d1[i]=false;
d2[i]=false;
}
Fitness[index] = 0;
for(i=0;i<Q;i++){

if (d1[Chromosome[index][i] + i]) Fitness[index]++; leinn9WuRueN Fitness %Lﬁlmﬁyu
if (d2[Chromosomel[index][i] + Q -1 - i]) Fitness[index]++;

d1[Chromosome[index][i] + i] = true; Avmaduuniin Queen 2elBudn
d2[Chromosomel[index][i] + Q -1 - i] = true;

}

Function R1%111A1 Fitness 184LAaZChromosome IagidnTnnsviuiuaad Queen LIy ANFitness AaZAAININ
WABNRNNNITURLIRIRNLAUTIRtAN Fitness azlANtasuazan ldiiaeAn Fitness axiAwingy 0 @il Sulotion
ARaLEa9ey11 N-Queen

Quick Sort :

int partition(int I, int r) {
int pivot, i, j, t;
pivot = Fitness[Sort[I]];
i=1j=r+1;
while( 1) {

do ++i; while( Fitness[Sort[i]] <= pivot && i <=r);
do --j; while( Fitness[Sort[j]] > pivot );

if(i >=j) break;

t = Sort[i]; Sort[i] = Sort[j]; Sort[j] = t;

!
t = Sort[l]; Sort[I] = Sort[j]; Sort[j] = t;
return j;

}

void quickSort(int |, intr) {
int j;
if(1<r){



// divide and conquer
j = partition( 1, r);
quickSort( I, j-1);
quickSort( j+1, 1);

\{lu Function lunnsiFeeansuans Chromosome $9az3eNaNAL Chromosome a1nA Fitness antiagldunn ae
Function 14 Algorithm Quick Sort (Fe Array 284 Sort[Population] nel Array HRzLATIANLMT89 Chromosome

Cross Over :
void Crossover_one(int pos) {
inti,a,temp,b,chk,p[2],temp2;
for (i = pos ;i< (Population-1)/2; i++) {
CountCrossOver++;
p[0]=0;
p[1]=0;
for (a=0; a<Q ; a++) column[a]=false;
for (a=0; a< D;a++){
d1[a]=false;
d2[a]=false;
}
Fitness[Sort[Population-i-1]]=0;
for (a=0; a<Q; a++){
temp=rand()%2;
while (column[Chromosome[Sort[i+temp]][p[temp]]])

if (p[temp] < Q-1) pltemp]++; else temp = (temp+1)%2;

Chromosome[Sort[Population-i-1]][a]= Chromosome[Sort[i+temp]][pltemp]];
column[Chromosome[Sort[Population-i-1]][a]l=true;

/I Get Fitness

if (d1[Chromosome[Sort[Population-i-1]][a]+a]) Fitness[Sort[Population-i-1]]++;

if (d2[Chromosome[Sort[Population-i-1]][a]+Q-1-a]) Fitness[Sort[Population-i-1]]++;
d1[Chromosome[Sort[Population-i-1]][a]+a]=true;
d2[Chromosome[Sort[Population-i-1]][a]+Q-1-a]=true;

if (p[temp] < Q-1) pltemp]++; else temp = (temp+1)%2;



vl Function %1n193 Cross Over Lﬁlﬂmam Chromosome @uﬁi‘ﬂiﬂtmﬂ%ﬁﬁ Chromosome
SFUT 0 B9 G187 (Population-1)/2-1 GeilAn Fitness tiae inily Parent uazldndy
14 Chromosome AVALTINET Sailen Fitness 17N 33n17 Cross Over A8 ¥11A13 Random
H Q11491 Q AaLAaZfaRAN 0 9138 1 &2 h N1%1N13 Cross Over $211979 Parent PO WA
P1 Taaiéin h1flu 0 azi@enA1ain PO 11l Bl 1 azi@enAtann P1 unld Asgd Wsaaniia

ANUITUAN Fitness hl@nsl
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Mutation :
void Mutation(){
int randomChromosome;
int randomGen0,randomGen1;
int Temp;
int NumberOfMutation=int(MutationRate*Population);
for(int k=0;k<NumberOfMutation;k++) {
CountMutation++;
randomChromosome=rand()%Population;

while((randomChromosome=rand()%Population)==0);// random chromosome exept number 0

randomGen0=rand()%Q;// random genes from chromosome

while((randomGen1=rand()%Q)==randomGen0);

/I Apply Mutation

Temp=Chromosome[Sort[randomChromosome]][randomGen0];

Chromosome[Sort[randomChromosome]][randomGen0]=Chromosome[Sort[randomChromosome]]
[randomGen1];

Chromosome[Sort[randomChromosome]][randomGen1]=Temp;

GetFitness(SortfrandomChromosome],Sort[randomChromosome]+1);

}
[<] . o 60 o & J o . . % o
111 Function sLuﬂ’]‘iﬂ@’]ﬂwuﬁ@’]uquﬂqﬁ‘ﬂ@’mwuﬁ WNNU MutationRate*Population LLaAENINIg

Random Chromosome #1a¥11119 Mutation wpiazluiaan Chromosome # 0 1Ha4a NN AN Fitness
tiaengauazranaiili Solution 16 als Chromosome 71911019 Mutation u&a azfinnsRandom dasa
1uChromosome 1A NANL LA AULAININFFA LA WAIMIAN Fitness A84Chromosome

Alaluyd



11n"9 Cross Over , Mutation , Quick Sort 11/a1nd1 A"Fitness 189 Chromosome 1611 0 93
AN Fitness HaangadAily 0 Faflu Solution 1a9AIAaLI N-Queen

NANITNANRN
MnaFeLeuiuas Probabilistic Algorithm
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Q
8 Queen Solution hy Genertic Algorithm
Snlutinq =6 2 714 5 3

= B@.18
Mumber of Generation
Mumber of Cross Quer
Mumber of Mutation

Q
2 Queen Solution by Probabilistic Algorithm
Solution = @ 752613

Mumber of Traveling Mode = 113

Running Time = @ msec

Genertic Algorithm
738286

= 1A
Mumber of Cross Quer = 2498
Mumber of Mutation = 588
i i = 31 msec

Solution by Probabilistic Algorithm
Solution =@ 25 7948136
Mumber of Traveling MNode = 182
Running Time = 15 msec




Genertic Algordithm
2512 1 78 14 3 8 6 11

Mumber of Generation = 984
Mumber of Cross OQuer = 245816
of Mutation = 49288

Q
15 Queen Solution by Probabilistic Algorithm
Solution = @ 2 41 % 11 13 3 12 &8 5 14 6 18 7
Mumber of Traveling Mode = 135%
RBunning Time = 31 msec

Genertic Algorithm
Solution = 14 4 9 12 8 17 8 2 18 7?7 18 16 1 6 11 5 15 13 3 19
Population = 508
Mutation Rate = B_18
Mumber of Generation = 373
Mumber of Cross Quer = 22877
Humber of Mutation = 18658
Eunning Time = 343

Q
28 Queen Solution by Probabilistic Algorithm
Solution = 8 2 41 3 12 14 11 17 17 16 8 15 18 7 7 6 13 5 18
Humber of Traveling Hode = 199635
Running Time = 93 msec
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Genertic Algorithm
11 20 @ 28 18 12 1 22 7 3 13 16 24 26 23 5 9 2 14 19 21 25 6 29 16 17

= 1466
= 365834
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38 Queen Solution by Probabilistic Algorithm
Solution = B 2 4 1 3 8 18 12 14 6 22 25 27 24 21 23 29 26 28 15 11 9 ? 5 17 19 16 13 2@ 18
Mumber of Traveling Mode = 56429619
RBunning Time = 17737 msec

e Q = 30 Genetic Algorithm HA2MNIFININ
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48 Queen Solution by Genertic Algorithm

Solution = 11 8 27 32 36 23 9 15 2 25 34 28 38 4 7 18 08 16 31 33 22 6 37 24 12 35 38 5 18 1 13 17 21
27 37 3 28 14 17 26

Population = 5688

Mutation Rate = @.18

Mumber of Generation = 14457

Mumber of Cross Quer = 3599793

Mumber of Mutation = 722858

RBunning Time = 19768 msec

uaZINe Q = 40 GA aunsnuAaauls luaan 20 Auni wA Probabilistic Algorithm natunuunnfdsldfianmas



Solution by Genertic Algorithm
53 39 75 47 83 38 17 58 11 21 73 87 48 52 79 67 Y4 85 63 68 13 24 3 25 15 8% 23 3
29 41 7 6% 18 28 57 88 66 V1 45 3% 64 V8 V8 6 54 81 49 1 5 31 17 4 59 9 77 28 61 33
82 B 27 42 14 22 38 84 16 37 86 44 65 55 62 34 36 43 18 68 51 72 58
ppulation = 588
Mutation Rate = B8.18
Mumber of Generation = 477674
of Cross Ouver = 118748826
of Mutation = 23883700
Running Time = 1338637 msec

1fvin1smnaes Set A1 Population LAY Mutation Rate AagIANFNTUAIAINNINARBINLFN
AN Population = 500 wa¥ Mutation Rate = 0.1 M l#ilAMEaNINN4A



