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PSEUDO CODE of GA

t:=0; // start with an initial time

nit_population P(t); // initialize a usually random population of individuals
evaluate P(t); // evaluate fitness of all initial individuals of population
while (not done) do // test for termination criterion (time, fitness, etc.)
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t:=t+1; // increase the time counter

P":=select_parents P(t); // select a sub-population for offspring production
recombine P' (t); // recombine the "genes" of selected parents
mutate P' (t); // perturb the mated population stochastically
evaluate P'(t); // evaluate it's new fitness

P:=survive P,P'(t); /I select the survivors from actual fitness

end GA.
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! Probability Crossover
? Offspring

? Probability Mutation
* Lockus
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Type
Tchromo=Record
Bits:Array [0..8,0..8] of Byte;
Fitness:Byte;
End;
Var G_Population : Array [0..49] of Tchromo;

G _Temp : Array [0..999] of Tchromo;
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Function AssignFit(Popu:TChoromo):Byte;
var
Row,Col, TT,Rank:Byte;
FlgA:Boolean;

begin

Rank:=0;

/ITest Row...
for Row:=0 to 8 do
begin
FlgA:=True;
for Col:=0 to 8 do
for TT:=0 to 8 do

if (Popu.bits|[Row,Col]=Popu.bits[Row,TT]) and (Col<>TT) then
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FlgA:=False;

if FlgA=True then

Rank:=Rank-+1;

end;

//Test Column...

//Test Squar3*3

AssignFit:=Rank;

end;
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Function Roulette (TotalFitness:Byte): TChoromo;

var j,m:Integer;

SliceRoulette:Single;

begin

//Randomize;

SliceRoulette:=(Random(TotalFitness));

for j:=0 to Pop_Size-1 do
begin

SliceRoulette:=SliceRoulette-G_Population[j].Fitness;

if (SliceRoulette<=0) and (j<>NoRep1) and (j<>NoRep2) then
begin
for m:=0 to 8 do

Result:=G_Population[j];

if (SWT=true) then

3360 O 945,80 '
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NoRepl:=j
else

NoRep2:=j;

SWT:=not(SWT);
Break;

end;

end;
end;
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Procedure Mutate(var Table: TChoromo);

var m,n,P1,P2, Tmp:Byte;
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for 1:=0 to 8 do

if (Random<Mutaion Rate) then

begin

while (P1=P2) do

begin
P1:=Random(9);
P2:=Random(9);

end;

Tmp:=Table.bits[1,P1];
Table.bits[1,P1]:=Table.bits[1,P2];

Table.bits[1,P2]:=Tmp;

end

//*******************************************

if (Random<Crossover Rate) then
begin
while (Cr1>=Cr2) do
begin
Crl:=Random(9);
Cr2:=Random(9);

end;
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for RR:=0 to Crl do
for CC:=0 to 8 do
begin
G_Temp[CPop].bits| RR,CC]:=Bit1.Bits|[ RR,CC];
G_Temp[CPop+1].bits|[RR,CC]:=Bit2.Bits| RR,CC];

end;

for RR:=Cr1 to Cr2-1 do
for CC:=0 to 8 do
begin
G_Temp[CPop].bits| RR+1,CC]:=Bit2.Bits| RR+1,CC];
G_Temp[CPop+1].bits[RR+1,CC]:=Bit1.Bits| RR+1,CC];

end;

for CC:=0 to Cr2 do
begin
G_Temp[CPop].bits[Cr1,CC]:=Bit1.Bits[Cr1,CC];
G_Temp[CPop+1].bits[Cr1,CC]:=Bit2.Bits[Cr1,CC];

end;

for CC:=Cr2+1 to 8 do
begin

G_Temp[CPop].bits[Cr1,CC]:=Bit2.Bits[Cr1,CC];
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G_Temp[CPop+1].bits[Cr1,CC]:=Bit1.Bits[Cr1,CC];

end;

//Now Mutation...

Mutate(G_Temp[CPop]);

Mutate(G_Temp[CPop+1]);
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Type
Tchromo=Record
Bits:Array [0..8] of Byte;
Fitness:Byte;
End;
Var G _Population : Array [0..N] of Tchromo;

G Temp : Array [0..T] of Tchromo;

&l SIS 4 o a5 0uS Az i b oo oSl guae i b ) adsl G (A1 (55 )] o Lo
GLSS sae i il 0,8 4 pasie 33 o AT i o0 )yl J0 6k | olasl ¢ Bolas slasl odgs
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//**************************************

Procedure GetRandomBit(var TABLE:TChromo);
var

chrm:TChromo;

Row, TT,RM:Byte;

FlgA,FlgB:Boolean;

str:String;
begin

TABLE:=chrm;
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for Row:=0 to 8 do
begin
FlgB:=True;
while (FlgB=True) do
begin
RM:=Random(9)+1;
FlgA:=True;
for TT:=0to 8 do
begin
if (TABLE.bits[ TT]=RM) then
FlgA:=False;

end;

if (FlgA) then
begin
TABLE.bits|[Row]:=RM;
FlgB:=False;
str:=str+IntToStr(TABLE.Bits[Row]);

end;

end; //End While.
end;
str:=str+' : +IntToStr(Form1.AssFit(str));

Forml.Memo1.Lines.Add(str);
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str:=";

TABLE.Fitness:=0;
end;
//*************************************
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unit Unitl;
interface
uses

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,

Dialogs, StdCtrls;

type
TForm1 = class(TForm)
Memol: TMemo;
Buttonl: TButton;
Button2: TButton;

procedure Button2Click(Sender: TObject);
procedure Button1Click(Sender: TObject);

private
{ Private declarations }

public
Function AssFit(st:String):Byte;
{ Public declarations }

end;

const
pop_size_P=40;
//Pop_Size_S=60;
Crossover_Rate=1;
Mutation_Rate=0.007;
Max_Allowable_Generation=30;
Chromo_Length=8§;

var
Forml: TForm1,;

Type

arr=array [0..8] of Byte;

TChromo=Record
Bits:array [0..8]of Byte;
Fitness:Byte;

end;

implementation

//**************
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var
G_Population:array[0..pop_size_P-1] of TChromo;
G_temp:array[0..pop_size_P-1] of TChromo;
Bits1,Bits2,T1,T2,Tmp:arr;
bFound,SWT:Boolean;
NoRepl1,NoRep2,GRTFS,Crossl,cross2,CPop,i,TotalFitness:Integer;

{SR *.dfm}

//**************************************

Procedure GetRandomBit(var TABLE:TChromo);
var
chrm:TChromo;
Row,TT,RM:Byte;
FlgA,FlgB:Boolean;
str:String;
begin
TABLE:=chrm;
for Row:=0to 8 do
begin
FlgB:=True;
while (FIgB=True) do
begin
RM:=Random(9)+1;
FIgA:=True;
for TT:=0 to 8 do
begin
if (TABLE.bits[TT]=RM) then
FlgA:=False;
end;

if (FIgA) then
begin
TABLE.bits[Row]:=RM;
FlgB:=False;
str:=str+IntToStr(TABLE.Bits[Row]);
end;

end; //End While.
end;
str:=str+' : '+IntToStr(Form1.AssFit(str));
Form1.Memol.Lines.Add(str);

str:=""
TABLE.Fitness:=0;
end;
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//*************************************

Function TForm1.AssFit(st:String):Byte;
var F,i:Byte;
begin
F:=0;
fori:=0to 8 do
if (st[i]=IntToStr(i+1)) then
F:=F+1;

AssFit:=F;
end;
//**************************************
Procedure AssignFitness(var G_Pop:TChromo);
var m,fit:Integer;
begin

fit:=0;

for m:=0to 8 do

if G_Pop.Bits[m]=m+1 then
fit:=fit+1;

G_Pop.Fitness:=fit;
end;

//*******************************************

procedure SortG_Pop();
var m,n:Integer;
tmp:TChromo;
begin
for m:=pop_size_P-1 downto 0 do
for n:=0 to m-1 do
if (G_Population[n].Fitness>G_Population[n+1].Fitness) then
begin
tmp:=G_Population[n];
G_Population[n]:=G_Population[n+1];
G_population[n+1]:=tmp;
end;
Beep;
end;
//*******************************************
{procedure SortG_Temp();
var m,n:Integer;
tmp:TChromo;
begin
for m:=pop_size_P-1 downto 0 do
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for n:=0 to m-1 do
if (G_templ[n].Fitness>G_temp[n+1].Fitness) then

begin
tmp:=G_Temp|n];
G_temp[n]:=G_Temp[n+1];
G_temp[n+1]:=tmp;

end;

Beep;
end;}

//*******************************************

Function Roulette (TotalFitness:Byte):arr;

var j,m:Integer;
SliceRoulette:Single;

begin

Randomize;
SliceRoulette:=(Random(TotalFitness));

for j:=0 to pop_size_P-1do
begin

SliceRoulette:=SliceRoulette-G_Population[j].Fitness;

if (SliceRoulette<=0) and (j<>NoRep1) and (j<>NoRep2) then

begin
form:=0to 8 do
Result[m]:=G_Population[j].bits[m];

if (SWT=true) then
NoRepl:=j

else
NoRep2:=j;

SWT:=not(SWT);
Break;
end;

end;
end;
//*******************************************
Function Elitism():arr;
var j,m:Integer;
begin
for j:=pop_size_P-1 downto 0 do
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begin
if (j<>NoRep1) then
begin
for m:=0to 8 do
Result[m]:=G_Population[j].bits[m];

NoRepl:=j;
Break;
end;
beep;
end;
end;

//*******************************************

Procedure Mutate(var MBits:arr);
var TM,Rnd1,Rnd2:Byte;
begin
Rnd1:=255;
Rnd2:=255;
if (random<Mutation_Rate) then
begin
Beep;
while (Rnd1=Rnd2) do
begin
Rnd1:=random(9);
Rnd2:=random(9);
end;
TM:=MBits[Rnd1];
MBits[Rnd1]:=MBits[Rnd2];
MBits[Rnd2]:=TM;
end;
end;
//********************************************
procedure TForm1.Button1Click(Sender: TObject);
var j,m:Integer;
strl,str2:String;
FF:Boolean;
begin
m:=0;

for j:=0 to pop_size_P-1do
begin

Memol.Lines.Add('--- Chromosome : '+IntToStr(j+1)+' ---');
(GetRandomBit(G_Population[j]));
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Memol.Lines.Add(");
end;

GRTFS:=0;
bFound:=False;
while (not Bfound) do
begin
TotalFitness:=0;

for j:=0 to pop_size_P-1do
begin
AssignFitness(G_Population[j]);
TotalFitness:=TotalFitness+g_Population[j].Fitness;
end;

for i:=0to Pop_Size_P-1do
if (G_Population[i].Fitness=9) then
begin
ShowMessage('Found : ' +IntToStr(i));
bFound:=True;
end;

CPop:=0;

NoRep1:=5000;
NoRep2:=5000;

while (CPop<pop_size_P) do
begin
SortG_Pop();
Bits1:=Roulette(TotalFitness);
Bits2:=Roulette(TotalFitness);

Randomize;

{ if (Random<Crossover_Rate) then
begin
Crossl:=Random(9);
Memo1l.Lines.Add(IntToStr(Cross1));
T1:=Tmp;
T2:=Tmp;

For i:=0 to cross1 do
begin
T1[i]:=bits1[i];
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T2[i]:=bits2[i];
end;
For i:=(Cross1)+1 to 8 do
begin
T1[i]:=bits2[i];
T2[i]:=bits1[i];
end;

end;

//if (Random<Crossover_Rate) then
begin
while(Cross1>=cross2) do
begin
Crossl:=Random(9);
Cross2:=Random(9);
end;

T1:=Tmp;
T2:=Tmp;

For i:=Cross1 to cross2 do
T1[i]:=bits1[i];
For i:=Cross1 to cross2 do
T2[i]:=bits2[i];
Fori:=0to 8 do
begin
FF:=True;
For j:=Crossl to cross2 do
if T1[j]=Bits2[i] then
FF:=False;

if (FF) then
begin
while(T1[m]<>0)and (m<10)do
m:=m+1;
T1[m]:=bits2[i];
end;
end;
m:=0;
Fori:=0to 8 do
begin
FF:=True;
For j:=Cross1 to cross2 do
if T2[j]=Bits1[i] then
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FF:=False;

if (FF) then
begin
while(T2[m]<>0)and (m<10)do
m:=m+1;
T2[m]:=bits1]i];
end;
end;

fori:=0to 8 do
begin
strl:=strl+IntToStr(T1[i]);
str2:=str2+IntToStr(T2[i]);
end;
Memol.Lines.Add(strl);
Memol.Lines.Add(str2);

strl:=",;

str2:=";
Assert(sizeof(T1)=9);
Assert(sizeof(T2)=9);

Bits1:=T1;
Bits2:=T2;
Mutate(Bits1);
Mutate(Bits2);

fori:=0to 8 do
G_temp[CPop].Bits[i]:=bits1[il;

CPop:=CPop+1;

fori:=0to 8 do
G_temp[CPop].Bits[i]:=bits2][il;

CPop:=CPop+1;

end;//End If(Crossover)

end;//End Loop(CPop<pop_size_S)...
Memol.Lines.Add('--------- );
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for i:=0to (pop_size_P)-1do
AssignFitness(G_Templi]);

//SortG_Temp();
for i:=(0) to pop_size_P-1do
G_Populationli]:=G_Temp]i];

GRTFS:=GRTFS+1;

if (GRTFS>Max_Allowable_Generation) then
begin
bFound:=True;
ShowMessage('No SoluTions Found !');
end;
end;
end;
procedure TForm1.Button2Click(Sender: TObject);
begin
Application.Terminate;
end;

end.
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