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Abstract

As the system structure becomes more and more complicated, failure
of system function will always result in huge damage. It goes along with
increasing cost while trying to improve system reliability or availability.
Therefore, how to make an adequate decision to fit the rea functional

requirement is of importance.

The main purpose of this study is to conduct a decision support
method for repairable system designers. This method attempts to
substitute the traditional experience-based means. Two important
parameters of system parts are to be determined in the phase of parameter
design for a series and parallel system: Mean Time Between Failure
(MTBF) and Mean Time To Repair (MTTR). This study proposes a
two-step, genetic algorithms based, method to determine the parameters.
The step one is to list the approximate expressions of the system
avalability and summarize the whole cost. The step two is to take
availability/TC as the objective function and thereafter use Genetic

Algorithms to solve the optimization problem.

The results show that using this method is capable of choosing a
proper system parameters and producing reasonable repair policies.
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4-1 MTBF
MTBF
[ MTBF MTBF
Entityl 1400Hrs 1600HTrs
( 1,012,452) (  1,029,622)
Entity2 1250Hrs 1450Hrs
( 903,874) ( 917,857)
Entity3 1300Hrs 1500Hrs
( 908,976) ( 924,782)
Entity4 1850Hrs 2150Hrs
( 1,353,896) ( 1,373,164)
Entity5 1150Hrs 1250Hrs
( 983,849) ( 990,354)
Entity6 1000HTrs 1100HTrs
( 852,421) ( 860,265)
Entity7 700Hrs 800HTrs
( 677,592) ( 685,559)
Entity8 850Hrs 950Hrs
( 837,584) ( 846,704)
MTBFi

CMTBF, =973286.144487441 + 0.000106632269624698 * MTBF,*™***
CMTBF, =875253.236168306 + 0.000143229775819721* MTBF,***"
CMTBF, =875728.687792822 +0.000114385218051994 * MTBF,*""”
CMTBF, =1313531.84768831+ 0.000132374487580487 * MTBF,*"
CMTBF, =958553.747741483 + 0.000100540641606103 * MTBF, >
CMTBF, =826532.937373873 +0.000120892553407300 * MTBF,*"
CMTBF, = 660434.372677493 + 0.000128234150368538 * MTBF, *****

CMTBF, =812979.143765579 + 0.000122179122897449 * MTBF, "’
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( 350,102) ( 335,105)
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( 341,271) ( 330,272)
Entity3 70Hrs 90Hrs
( 334,936) ( 322,938)
Entity4 2Hrs 30Hrs
( 405,736) ( 400,749)
Entity5 60Hrs 70Hrs
( 296,436) ( 291,438)
Entity6 50Hrs 60Hrs
( 291,972) ( 286,964)
Entity7 35Hrs 45Hrs
( 286,103) ( 281,305)
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( 290,038) ( 285,437)
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CMTTR, =334936 -
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CMTTR, = 286103

CMTTR, = 290038 -

749.85 * (MTTR,, - 80)
549.95* (MTTR,, - 65)

599.9 * (MTTR, - 70)

499.8* (MTTR ; - 60)
500.8 * (MTTR , - 50)
-479.8* (MTTR , - 35)

460.1* (MTTR - 40)
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_80:6570 2 60-50-35-40
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=0.998961
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= (CMTBF, + CMTBF, + CMTBF, + CMTBF, + CMTBF, + CMTBF, +
CMTBF, + CMTBF,) + (CMTTR + CMTTR, + CMTBF, + CMTBF, +
CMTBF, + CMTBF, + CMTBF, + CMTBF,)

=(1029622+917857+924782+1373164+990354+860265+685559+
846704)+(350102+341271+334936+405736+296436+291972+
286103+290038)

=10224901
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=0.983434
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= (CMTBF, + CMTBF, + CMTBF, + CMTBF, + CMTBF, + CMTBF, +
CMTBF, + CMTBF,) + (CMTTR, + CMTTR, + CMTBF, + CMTBF, +
CMTBF, + CMTBF, + CMTBF, + CMTBF,)

=(1012452+903874+908976+1353896+983849+852421+677592+

837584)+(335105+330272+322938+400749+291438+286964+

281305+285437)
= 10064852

( / ) 9.77097¢-008
0.983434 <0.998961

10064852 10224901
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= (CMTBF, + CMTBF, + CMTBF, + CMTBF, + CMTBF, + CMTBF, +
CMTBF, + CMTBF,) + (CMTTR, + CMTTR, + CMTBF, + CMTBF, +
CMTBF, + CMTBF, + CMTBF, + CMTBF,)

= 973286.144487441+0.000106632269624698 * MTBF,*"** +
875253.236168306 + 0.000143229775819721* MTBF, ™ +
875728.687792822 + 0.000114385218051994 * MTBF,*""” +
1313531.84768831+ 0.000132374487580487 * MTBF, ™" +
958553.747741483 + 0.000100540641606103 * MTBF,*™ +
826532.937373873 + 0.000120892553407300 * MTBF,*""* +

660434.372677493 + 0.000128234150368538 * MTBF,*** +

812979.143765579 + 0.000122179122897449 * MTBF,* """ +

+350102 - 749.85* (MTTR,, - 80) + 341271 - 549.95 * (MTTR,, - 65)
+334936 - 599.9 * (MTTR , - 70) + 405736 - 178.107142857143 * (MTTR,, - 2)
+296436 - 499.8 * (MTTR - 60) + 291972 - 500.8 * (MTTR , - 50)

+286103 -479.8* (MTTR, - 35) + 290038 - 460.1 * (MTTR , - 40)

= GA
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!
=1456.47,89.6471,1355.88,76.9374,1498.43,86.063,1875.98,3.32283,1

150,62.9032,1041.94,59.6774,786.667,38.3333,856.667,42.6667.....
=9.84874e-008

!
=1507.45,91.2157,1373.92,75.0978,1325.2,79.9213,2083.86,2.22047,1
162.9,68.3871,1006.45,55.1613,713.333,39.6667,930,44.....
=9.85019¢-008

|

=1439.22,93.4118,1280.59,69.5793,1487.4,82.7559,1991.73,2.22047,1
211.29,66.129,1009.68,55.1613,800,44.3333,863.333,44.....
=9.85197e-008

|

=1520,98.7451,1257.06,81.5558,1441.73,71.5748,1961.02,4.4252,1159
.68,70,1012.9,56.129,726.667,39,863.333,42.....
=9.85306e-008

|

=1504.31,98.902,1412.35,81.7123,1301.57,89.3701,2010.63,3.10236,1
169.35,68.3871,1064.52,57.4194,726.667,35,930,46.....
=9.85771e-008
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|

=1504.31,98.902,1412.35,81.7123,1301.57,89.3701,2010.63,3.10236,1
169.35,68.3871,1012.9,57.4194,726.667,35,930,46.....
=9.86158e-008

|

=1460.39,91.2941,1330,84.2564,1378.74,88.1102,1878.35,3.10236,116
9.35,68.3871,1064.52,57.4194,726.667,35,936.667,44.....
=9.86201e-008

10

|

=1429.02,89.8039,1330.78,82.0646,1317.32,81.9685,1883.07,2.44094,
1224.19,65.8065,1070.97,58.0645,746.667,43,903.333,40.6667.....
=9.86516e-008

43

!
=1516.08,91.6863,1275.1,84.726,1326.77,89.0551,1852.36,3.32283,12

46.77,61.9355,1006.45,57.0968,720,35.6667,883.333,48.....
=9.86921e-008
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=1428.24,94.5098,1311.18,76.1937,1333.07,72.2047,1951.57,3.10236,1
175.81,66.129,1003.23,59.3548,740,43.6667,850,46.....
=9.87014e-008

62




142

|

=1407.06,99.7647,1304.12,82.3386,1366.14,81.9685,2112.2,2,1156.45,
64.5161,1064.52,59.0323,713.333,43.6667,890,44.....
=9.8713e-008
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=1407.06,99.7647,1304.12,82.3386,1366.14,82.126,1885.43,2,1156.45,
64.5161,1064.52,59.0323,713.333,43.6667,890,44.....
=9.88447¢-008
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=1403.14,97.8824,1270.39,81.8689,1314.17,87.9528,2031.89,2.22047,
1153.23,67.4194,1025.81,59.3548,706.667,37,870,48.6667.....
=9.88878e-008
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=1403.14,97.8824,1270.39,81.8689,1314.17,87.9528,1880.71,2.22047,

1153.23,67.4194,1025.81,59.3548,706.667,37,870,48.6667.....
~9.89709¢-008
464

9.89709¢-008
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//'8  Entity ;

// ;
#include "stdafx.h"
#include <math.h>
#include <time.h>
#include <iostream.h>
#include <stdlib.h>
#include <fstream.h>

/! ;

/! ;

#define PchromN 40
#define PchromW 97
#define generation 10
#define pcrossover 0.4
#define pmutation 0.4
#define NVAR 16

double Varal low=1400;
double Varal up=1600;
double Varbl_low=80;
double Varbl_up=100;
double Vara2_low=1250;
double Vara2 up=1450;
double Varb2_low=65;
double Varb2_up=85;
double Vara3_low=1300;
double Vara3_up=1500;
double Varb3_low=70;
double Varb3_up=90;
double Vara4_low=1850;
double Vara4 up=2150;
double Varb4_low=2;
double Varb4_up=30;
double Vara5_low=1150;
double Vara5_up=1250;
double Varb5_low=60;

double Varb5_up=70;

1

/!

1

/

/l

/

/!

/!

/

/

/

/!

/

1l

/

/

/l

/l

/

/

/

1

/!

/!

/

!l

al

al

bl

bl

a2

a2

b2

b2

a3

a3

b3

b3

a4

a4

b4

b4

a5

a5

b5

b5
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double Vara6_low=1000; // a6 ;
double Vara6_up=1100;  // a6 ;
double Varb6_low=50; // b6 ;
double Varb6_up=60; /! b6 ;
double Vara7 low=700; // a7 ;
double Vara7_up=800; /! a7 ;
double Varb7_low=35; // b7 ;
double Varb7_up=45; /! a7 ;
double Vara8 low=850; // a8 ;
double Vara8 up=950; /! a8 ;
double Varb8 low=40; // b8 ;
double Varb8_up=50; /! b8 ;
#define m1 8 I/ al ;
#define m2 8 // bl ;
#define m3 8 // a2 ;
#define m4 9 // b2 H
#define m5 7 // a3 H
#define mo6 7 // b3 H
#define m7 7 /1 a4 ;
#define m8 7 I b4 ;
#define m9 5 // as H
#defineml05  // b5 H
#definemll 5  // a6 H
#defineml25 // b6 H
#defineml134 // a7 ;
#defineml144 // b7 H
#defineml154 // a8 ;
#defineml6 4  // b8 ;
/! ;
double Object_fun(double al,double bl,double a2,double b2,double a3,double b3,double a4,double b4,double
a5,double b5,double a6,double b6,double a7,double b7,double a8,double b8);
/! ;
void main(void)
{

ofstream Table;

Table.open("c:\\8entity97b.txt");
time _t start,end;
double Maxsolute=0;

double Bestone[NVAR];
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int beststring[PchromW];
start=time(NULL);
srand((unsigned) time(NULL)); // ;
// n H
Table<<"....8entity.....\n";
cout<<"....8entity.....\n";

for (int i=1;i<=generation;i++)

{
cout<<"n"<<" "<<i<<" << \n\n";
double Sumfitness=0; // ;
double rollPb[PchromNT]; !/ (
double T_rollPb[PchromN]; /
double Rn_select[PchromN]; // ( )
int chromosome[PchromN][PchromW]; // i ]
int rpchromosome[PchromN][PchromW]; !/ i ]

int mpchromosome[PchromN][PchromW7];

int crossNumber=0,PcrossNumber=0;

double Rcrossover[PchromN];

int Placecross[PchromWT];

int Cross_posl,Cross_pos2; /
int R_crossNumber;

/! ;

if (i=1)

for (int j=1;j<=PchromN;j++)

{
double fitvalue[PchromN];
double valuel0[NVAR]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}; // Entity
double value flow[NVAR]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}; // Entity
cout<<" <<

for (int k=1;k<=PchromW;k++)
{
chromosomef[j-1][k-1]=rand()%2;

cout<<chromosome[j-1][k-1];

// Entity e
for (int cut0=1;cut0<=ml;cut0++)
{
if (chromosomef[j-1][cut0-1]==1)
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{

value10[0]=value10[0]+pow(2,(m1-cut0));

1

for (int cutl=1;cutl<=m2;cutl++)
{
if (chromosome[j-1][ml1+cutl-1]==1)
{
valuel0[1]=valuel0[1]+pow(2,(m2-cutl));
)
)
for (int cut2=1;cut2<=m3;cut2++)
{
if (chromosome[j-1][m1+m2+cut2-1]==1)
{
valuel0[2]=valuel0[2]+pow(2,(m3-cut2));
)
)
for (int cut3=1;cut3<=m4;cut3++)
{
if (chromosome[j-1][m1+m2+m3+cut3-1]==1)
{
valuel0[3]=valuel0[3]+pow(2,(m4-cut3));
3
)
for (int cutd=1;cutd<=mS5;cutd++)
{
if (chromosomef[j-1][m1+m2+m3+m4-+cut4-1]==1)
{
value10[4]=valuel0[4]+pow(2,(m5-cut4));
)
)
for (int cut5=1;cut5<=mé6;cut5++)
{
if (chromosomef[j-1][m1+m2+m3+m4+m5+cut5-1]==1)
{
valuel0[5]=valuel0[5]+pow(2,(m6-cut5));

}
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)
for (int cut6=1;cut6<=m7;cut6++)
{
if (chromosome[j-1][m1+m2+m3+m4+m5+m6+cut6-1]==1)
{
valuel0[6]=valuel0[6]+pow(2,(m7-cut6));
)
)
for (int cut7=1;cut7<=m8;cut7++)
{
if (chromosomef[j-1][m1+m2+m3+m4+m5+m6+m7+cut7-1]==1)
{
valuel0[7]=valuel0[7]+pow(2,(m8-cut7));
)
)
for (int cut8=1;cut8<=m9;cut8++)
{
if (chromosomef[j-1][m1+m2+m3+m4+m5+m6+m7+m8+cut8-1]==1)
{
valuel0[8]=valuel0[8]+pow(2,(m9-cut8));
¥
)
for (int cut9=1;cut9<=m10;cut9++)
{
if (chromosomef[j-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+cut9-1]==1)
{
value10[9]=value10[9]+pow(2,(m10-cut9));
)
)

for (int cut10=1;cut10<=ml1;cut10++)

{

if (chromosomef[j-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+cutl0-1]==1)
{
value10[10]=valuel0[10]+pow(2,(m11-cut10));
)
)

for (int cutl1=1;cutl 1<=m12;cutl 1++)

{

if (chromosomef[j-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+mll+cutl1-1]==1)
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{
valuel0[11]=valuelO[11]+pow(2,(m12-cutll));
}
}
for (int cut12=1;cut12<=m13;cutl2++)
{
if
(chromosome[j-1][m1+m2+m3+m4+mS5+m6+m7+m8+m9+m10+m1l1+ml2+cutl2-1]==1)
{
value10[12]=valuel0[12]+pow(2,(m13-cut12));
}
}
for (int cut13=1;cutl3<=m14;cutl3++)
{
if
(chromosome[j-1][m1+m2+m3+m4+mS5+m6+m7+m8+m9+m10+m11+m12+ml3+cutl3-1]==1)

{
value10[13]=valuel0[13]+pow(2,(m14-cutl13));

)
)
for (int cut14=1;cutl4<=ml5;cut14++)
{

if
(chromosome[j-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+m11+ml12+ml13+ml4+cutl4-1]==1)
{
value10[14]=valuel0[14]+pow(2,(m15-cut14));
}
}
for (int cut15=1;cutl 5<=m16;cutl 5++)
{
if
(chromosome[j-1][m1+m2+m3+m4+mS5+m6+m7+m8+m9+m10+m11+m12+ml13+ml4+mlS+cutl5-1]==1)
{
valuel0[15]=valuel0[15]+pow(2,(m16-cutl5));
}

}
value_flow[0]=Varal low+valuel0[0]*(Varal _up-Varal low)/(pow(2,m1)-1);

value_flow[1]=Varbl low+valuel0[1]*(Varbl up-Varbl low)/(pow(2,m2)-1);

value_flow[2]=Vara2 low+valuel0[2]*(Vara2_up-Vara2 low)/(pow(2,m3)-1);
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value_flow[3]=Varb2_low+valuel0[3]*(Varb2_up-Varb2 low)/(pow(2,m4)-1);
value_flow[4]=Vara3_low+valuel0[4]*(Vara3_up-Vara3 low)/(pow(2,m5)-1);
value_flow[5]=Varb3_low+valuel0[5]*(Varb3_up-Varb3 low)/(pow(2,m6)-1);
value_flow[6]=Vara4_low+valuel0[6]*(Vara4_up-Varad low)/(pow(2,m7)-1);
value_flow[7]=Varb4 low+valuel0[7]*(Varb4_up-Varb4 low)/(pow(2,m8)-1);
value_flow[8]=VaraS_low+valuel0[8]*(Vara5_up-VaraS_low)/(pow(2,m9)-1);
value_flow[9]=Varb5_low+valuel0[9]*(Varb5_up-Varb5_low)/(pow(2,m10)-1);
value_flow[10]=Vara6_low+valuel0[10]*(Vara6_up-Vara6_low)/(pow(2,m11)-1);
value_flow[11]=Varb6_low+valuelO[11]*(Varb6_up-Varb6_low)/(pow(2,m12)-1);
value_flow[12]=Vara7 low+valuel0[12]*(Vara7_up-Vara7_low)/(pow(2,m13)-1);
value_flow[13]=Varb7 low-+valuel0[13]*(Varb7_up-Varb7_low)/(pow(2,m14)-1);
value_flow[14]=Vara8 low+valuel0[14]*(Vara8_up-Vara8_low)/(pow(2,m15)-1);
value_flow[15]=Varb8 low-+valuel0[15]*(Varb8 up-Varb8_low)/(pow(2,m16)-1);
L/

fitvalue[j-1]=Object_fun(value flow[0],value flow[1],value flow[2],value flow[3],value flow[4],value flow[5],value
_flow[6],value_flow[7],value_flow[8],value flow[9],value flow[10],value flow[11],value flow[12],value flow[13],v
alue_flow[14],value flow[15]);

Sumfitness=Sumfitness+fitvalue[j-1];

if (fitvalue[j-1]>Maxsolute) / ;

{

Maxsolute=fitvalue[j-1];

for (int besta=1;besta<=PchromW;besta++)

{
beststring[besta-1]=chromosome[j-1][besta-1];
}
Table<<Mn"<<" "<<j<<"  "<<" \n\n";
Table<<" ",
cout<<" "

for (int getbest=1;getbest<=NVAR;getbest++)
{

Bestone[getbest-1]=value flow[getbest-1];
}

Table<<"=="<<value_flow[0]<<","<<value flow[l]<<","<<value flow[2]<<","<<value flow[3]<<","<<value
_flow[4]<<","<<value flow[5]<<","<<value flow[6]<<","<<value flow[7]<<","<<value flow[8]<<","<<value flow[
9]<<","<<value_flow[10]<<","<<value flow[11]<<","<<value flow[12]<<","<<value flow[13]<<","<<value flow[14
J<<","<<value_flow[15]<<"..... ="<<fitvalue[j-1]<<"\n";

}
cout<<"=="<<value flow[0]<<","<<value flow[1]<<","<<value flow[2]<<","<<value flow[3]<<","<<value f

low[4]<<","<<value flow[5]<<","<<value flow[6]<<","<<value flow[7]<<","<<value flow[8]<<","<<value flow[9]
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<<""<<value flow[10]<<","<<value flow[11]<<","<<value flow[12]<<","<<value flow[13]<<","<<value flow[14]<
<""<<value flow[l5]<<"..... ="<<fitvalue[j-1]<<"\n";

if (j==PchromN)

{
cout<<"n"<<" "<<i<<" "<<Sumfitness<<"\n\n";
for (int 1=1;1<=PchromN;I++)
{
rollPb[l1-1]=fitvalue[l-1]/Sumfitness;
cout<<" SSISS "<<rollPb[I-1]<<"\n";
}
Sumfitness=0;
Cout<<||\n"<<|| :H<<||\n\nﬂ;
}
}
¥
else

for (int j2=1;j2<=PchromN;j2++)
{

double fitvalue2[PchromNT];

double valuel02[NVAR]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}; /l Entity

double value flow2[NVAR]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}; // Entity

cout<<" ESSVASSHE
for (int k2=1;k2<=PchromW;k2++)

{
chromosome[j2-1][k2-1]=mpchromosome[j2-1][k2-1];

cout<<chromosome[j2-1][k2-1];

}
// Entity e
for (int cut02=1;cut02<=ml;cut02++)
{
if (chromosome[j2-1][cut02-1]==1)
{
value102[0]=value102[0]+pow(2,(m1-cut02));
}
}
for (int cut12=1;cutl2<=m2;cut12++)
{
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if (chromosome[j2-1][m1+cutl12-1]==1)
{
value102[1]=valuel02[1]+pow(2,(m2-cut12));
)
3
for (int cut22=1;cut22<=m3;cut22++)
{
if (chromosome[j2-1][m1+m2+cut22-1]==1)
{
value102[2]=valuel02[2]+pow(2,(m3-cut22));
)
)
for (int cut32=1;cut32<=m4;cut32++)
{
if (chromosome[j2-1][m1+m2+m3+cut32-1]==1)
{
value102[3]=valuel02[3]+pow(2,(m4-cut32));
)
)
for (int cutd2=1;cutd2<=mS;cut42++)
{
if (chromosome[j2-1][m1+m2+m3+m4-+cut42-1]==1)
{
value102[4]=valuel02[4]+pow(2,(m5-cut42));
3
)
for (int cut52=1;cut52<=m6;cut52++)
{
if (chromosome[j2-1][m1+m2+m3+m4+mS+cut52-1]==1)
{
valuel02[5]=valuel02[5]+pow(2,(m6-cut52));
)
)
for (int cut62=1;cut62<=m7;cut62++)
{
if (chromosome[j2-1][m1+m2+m3+m4+mS+m6+cut62-1]==1)
{

value102[6]=valuel02[6]+pow(2,(m7-cut62));

}
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for (int cut72=1;cut72<=m8;cut72++)
{
if (chromosome[j2-1][m1+m2+m3+m4+m5+m6+m7+cut72-1]==1)
{
valuel02[7]=valuel02[7]+pow(2,(m8-cut72));
)
)
for (int cut82=1;cut82<=m9;cut82++)
{
if (chromosome[j2-1][m1+m2+m3+m4+m5+m6+m7+m8+cut82-1]==1)
{
value102[8]=valuel02[8]+pow(2,(m9-cut82));
)
)
for (int cut92=1;cut92<=m10;cut92++)
{
if (chromosome[j2-1][m1+m2+m3+m4+mS+m6+m7+m8+m9+cut92-1]==1)
{
value102[9]=value102[9]+pow(2,(m10-cut92));
¥
)
for (int cut102=1;cut102<=ml1;cut1 02++)
{
if (chromosome[j2-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+ml0+cutl1 02-1]==1)
{
valuel102[10]=valuel02[10]+pow(2,(m11-cut102));
)
)
for (int cut112=1;cutl 12<=m12;cutl12++)
{
if
(chromosome[j2-1][m1+m2+m3+m4+mS5+m6+m7+m8+m9+m10+ml1+cutl12-1]==1)
{

valuel102[11]=value102[11]+pow(2,(m12-cut112));

!
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for (int cut122=1;cut122<=m13;cut122++)
{
if
(chromosome[j2-1][m1+m2+m3+m4+mS5+m6+m7+m8+m9+m10+ml1+ml2+cut122-1]==1)
{
valuel02[12]=valuel02[12]+pow(2,(m13-cut122));
}
}
for (int cut132=1;cut132<=m14;cut132++)
{
if
(chromosome[j2-1][m1+m2+m3+m4+mS5+m6+m7+m8+m9+m10+ml1+ml12+ml3+cutl132-1]==1)
{
valuel102[13]=valuel02[13]+pow(2,(m14-cut132));
}
}
for (int cut142=1;cut142<=ml5;cut142++)
{
if
(chromosome[j2-1][m1+m2+m3+m4+mS5+m6+m7+m8+m9+m10+ml1+ml12+ml3+ml4+cutl42-1]==1)
{
valuel102[14]=valuel02[14]+pow(2,(m15-cut142));
}
}
for (int cut152=1;cut1 52<=m16;cut152++)
{
if
(chromosome[j2-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+ml1+ml12+ml3+ml4+mlS+cutl52-1]==1)
{
valuel102[15]=valuel02[15]+pow(2,(m16-cut152));
}
}
value_flow2[0]=Varal low+valuel02[0]*(Varal up-Varal low)/(pow(2,m1)-1);
value_flow2[1]=Varbl low+valuel02[1]*(Varbl up-Varbl low)/(pow(2,m2)-1);
value_flow2[2]=Vara2_ low+valuel02[2]*(Vara2_up-Vara2_low)/(pow(2,m3)-1);
value_flow2[3]=Varb2 low+valuel02[3]*(Varb2_up-Varb2 low)/(pow(2,m4)-1);
value_flow2[4]=Vara3_low+valuel02[4]*(Vara3_up-Vara3_low)/(pow(2,m5)-1);
value_flow2[5]=Varb3_low+valuel02[5]*(Varb3_up-Varb3_low)/(pow(2,m6)-1);
value_flow2[6]=Vara4 low+valuel02[6]*(Vara4 up-Vara4 low)/(pow(2,m7)-1);
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value_flow2[7]=Varb4 low+valuel02[7]*(Varb4 up-Varb4 low)/(pow(2,m8)-1);
value_flow2[8]=Vara5_low+valuel02[8]*(Vara5_up-Vara5_low)/(pow(2,m9)-1);
value_flow2[9]=Varb5_low+valuel02[9]*(Varb5_up-Varb5_low)/(pow(2,m10)-1);
value_flow2[10]=Vara6_low+valuel102[10]*(Vara6_up-Vara6_low)/(pow(2,m11)-1);
value_flow2[11]=Varb6_low+valuel02[11]*(Varb6_up-Varb6_low)/(pow(2,m12)-1);
value_flow2[12]=Vara7 low+valuel02[12]*(Vara7_up-Vara7 low)/(pow(2,m13)-1);
value_flow2[13]=Varb7_low+valuel02[13]*(Varb7 up-Varb7_low)/(pow(2,m14)-1);
value_flow2[14]=Vara8 low+valuel02[14]*(Vara8 up-Vara8 low)/(pow(2,m15)-1);
value_flow2[15]=Varb8_low+valuel02[15]*(Varb8 up-Varb8 low)/(pow(2,m16)-1);
Il
fitvalue2[j2-1]=Object_fun(value flow2[0],value flow2[1],value flow2[2],value flow2[3],value flow2[4],value flow
2[5],value_flow2[6],value flow2[7],value flow2[8],value flow2[9],value flow2[10],value flow2[11],value flow2[12
],value_flow2[13],value flow2[14],value flow2[15]);
Sumfitness=Sumfitness+fitvalue2[j2-1];
if (fitvalue2[j2-1]>Maxsolute) I ;
{
Maxsolute=fitvalue2[j2-1];

for (int besta2=1;besta2<=PchromW,;besta2++)

{
beststring[besta2-1]=chromosome[j2-1][besta2-1];
}
Table<<"\n"<<" "<<j<<" o M<<" \n\n";
Table<<" ",
cout<<" "

for (int getbest2=1;getbest2<=NVAR;getbest2++)

{

Bestone[getbest2-1]=value_flow2[getbest2-1];
}

Table<<"=="<<value flow2[0]<<","<<value flow2[1]<<","<<value flow2[2]<<","<<value flow2[3]<<","<<v
alue flow2[4]<<","<<value flow2[5]<<","<<value flow2[6]<<","<<value flow2[7]<<","<<value flow2[8]<<","<<va
lue flow2[9]<<","<<value flow2[10]<<","<<value flow2[11]<<","<<value flow2[12]<<","<<value flow2[13]<<","<
<value_flow2[14]<<","<<value flow2[15]<<"..... ="<<fitvalue2[j2-1]<<"\n";

}

cout<<"=="<<value_ flow2[0]<<","<<value flow2[1]<<","<<value flow2[2]<<","<<value flow2[3]<<","<<va
lue_flow2[4]<<","<<value_flow2[5]<<","<<value_flow2[6]<<","<<value_flow2[7]<<","<<value_flow2[8]<<","<<val
ue_flow2[9]<<","<<value flow2[10]<<","<<value flow2[11]<<","<<value flow2[12]<<","<<value flow2[13]<<","<

<value_flow2[14]<<","<<value flow2[15]<<"..... ="<<fitvalue2[j2-1]<<"\n";

if (j2==PchromN)
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/l

cout<<"n"<<" "<<j<<"

for (int 12=1;12<=PchromN;12++)

{
rollIPb[12-1]=fitvalue2[12-1]/Sumfitness;
cout<<" "<<2<<"
}
Sumfitness=0;
cout<<"\n"<<" "<<"\n\n";
}

B

for (int m=1;m<=PchromN;m++)

{
if (m==1)
{
T_rollPb[m-1]=rollPb[m-1];
)
else
{
T _rollPb[m-1]=T_rollPb[m-2]+rollPb[m-1];
)
Rn_select[m-1]=double(rand())/double(RAND MAX);
)
/ ;
for (int n=1;n romN;n++)
{
if (Ro_select[n-1]<=T rollPb[0])
{
for (int o=1;0<=PchromW;o++
{
rpchromosome[n-1][o-1]=chromosome[0][o0-1];
!
)
else
{
int u00=2;
do{
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if(Rn_select[n-1]>T _rollPb[uoo-2]&&Rn_select[n-1]<T_rollPb[uoo-1])
{
for (int p=1;p<=PchromW;p++)

{

rpchromosome[n-1][p-1]=chromosome[uoo-1][p-1];

}
break;

uoo++;

}while(uoo<=PchromN);

)
)
for (int jj=1;jj<=PchromN;jj++)
{
for (int kk=1;kk<=PchromW;kk++)
{
cout<<rpchromosome[jj-1][kk-17;
}
cout<<"\n";
}
cout<<"\n"<<" "<<"\n\n";
//crossover ;

for (int 11=1;lI<=PchromN;1l++) /! ;
{
Rcrossover[ll-1]=double(rand())/double(RAND MAX);

if (Rcrossover[ll-1]<pcrossover)

crossNumber++;
}
for (int mm=1;mm<=PchromN;mm++)
{
if (Rcrossover[mm-1]<pcrossover)
{
Placecross[PcrossNumber]=mm-1; // ;
PcrossNumber++;
}

1

R_crossNumber=floor(crossNumber/2);

R_crossNumber=R_crossNumber*2;
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for (int nn=1;nn<=R_crossNumber;nn+=2)

{

/ 5
Cross_posl=rand()%PchromW;

do{
Cross_pos2=rand()%PchromW;
}while(Cross_pos1==Cross_pos2);
/ ;
if(Cross_pos1>Cross_pos2)
{
int temp_position1=Cross_posl;
Cross_pos1=Cross_pos2;
Cross_pos2=temp_positionl;
}
/ 5
int temp_position2;

for (int 00=Cross_pos1;00<=Cross_pos2;00++)
{
temp_position2=rpchromosome[nn-1][o0];
rpchromosome[nn-1][oo]=rpchromosome[nn][o0];

rpchromosome[nn][oo]=temp_position2;

)
)
for (int jjj=13jjj<=PchromNjjj++)
{
double fitvaluea[PchromN];
double valuel0a[]NVAR]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}; /
double value_flowa[NVAR]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}; /
cout<<" SSITISS

for (int kkk=1;kkk<=PchromW;kkk++)

{

cout<<rpchromosome[jjj-1][kkk-1];

// Entity e
for (int cut0_c=1;cut0_c<=ml;cut0_c++)
{
if (rpchromosome(jjj-1][cut0_c-1]==1)
{

valuel0a[0]=valuel0a[0]+pow(2,(m1-cut0 c));
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!

for (int cutl_c=1;cutl_c<=m2;cutl_c++)
{
if (rpchromosome[jjj-1][m1+cutl_c-1]==1)
{
valuel0a[1]=valuel0a[1]+pow(2,(m2-cutl_c));
)
)

for (int cut2_c=1;cut2_c<=m3;cut2_c++)

{

if (rpchromosomef[jjj-1][m1+m2+cut2_c-1]==1)

{
valuel0a[2]=valuel0a[2]+pow(2,(m3-cut2_c));

)
)
for (int cut3_c=1;cut3_c<=m4;cut3_c++)
{
if (rpchromosome(jjj-1][m1+m2+m3+cut3 c-1]==1)
{
valuel0a[3]=valuel0a[3]+pow(2,(m4-cut3_c));
¥
)
for (int cut4_c=1;cutd_c<=mS5;cut4 c++)
{
if (rpchromosome(jjj-1][m1+m2+m3+md+cutd _c-1]==1)
{
valuel0a[4]=valuel0a[4]+pow(2,(m5-cut4_c));
)
)
for (int cut5_c=1;cut5_c<=m6;cut5_c++)
{

if (rpchromosome[jjj-1][m1+m2+m3+m4+mS+cut5_c-1]==1)

{
valuelOa[5]=valuelOa[5]+pow(2,(m6-cut5_c));
}
}

for (int cut6_c=1;cut6_c<=m7;cut6_c++)

{
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if (rpchromosome[jjj-1][m1+m2+m3+m4+mS+mé6+cut6_c-1]==1)
{
valuel0a[6]=valuel0a[6]+pow(2,(m7-cut6_c));
)
3
for (int cut7_c=1;cut7_c<=m8;cut7_c++)
{
if (rpchromosome(jjj-1][m1+m2+m3+m4+mS+m6+m7+cut7_c-1]==1)
{
valuel0a[7]=valuel0a[7]+pow(2,(m8-cut7_c));
)
)
for (int cut8_c=1;cut8_c<=m9;cut8 c++)
{
if (rpchromosome[jjj-1][m1+m2+m3+m4+mS5+m6+m7+m8+cut8_c-1]==1)
{
valuel0a[8]=valuel0a[8]+pow(2,(m9-cut8_c));
)
)
for (int cut9_c=1;cut9_c<=ml0;cut9_c++)
{
if (rpchromosome(jjj-1][m1+m2+m3+m4+mS5+m6+m7+m8+m9+cut9_c-1]==1)
{
valuel0a[9]=valuel0a[9]+pow(2,(m10-cut9 _c));
3
)
for (int cutl0_c=1;cutl0_c<=mll;cutl0_c++)
{
if (rpchromosome(jjj-1][m1+m2+m3+m4+mS5+m6+m7+m8+m9+m10+cutl0_c-1]==1)
{
valuel0a[10]=valuel0a[10]+pow(2,(m11-cutl0_c));
)
)
for (int cutll_c=1;cutll_c<=ml2;cutll_c++)
{
if
(rpchromosomef[jjj-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+ml 1 +cutll c-1]==1)
{

valuelOa[11]=valuel0a[11]+pow(2,(m12-cutll_c));
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!

for (int cutl2_c=1;cutl2_c<=ml3;cutl2 _c++)
{
if
(rpchromosomefjjj-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+ml 1+ml2+cutl2_c-1]==1)

{
valuelOa[12]=valuel0a[12]+pow(2,(m13-cutl2_c));

)
)
for (int cutl3_c=1;cutl3 c<=ml4;cutl3 c++)
{

if
(rpchromosomefjjj-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+ml 1+ml12+ml3+cutl3 c-1]==1)
{
valuelOa[13]=valuel0a[13]+pow(2,(m14-cutl3_c));
)
)
for (int cutl4_c=1;cutl4 c<=ml5;cutl4 c++)
{
if
(rpchromosomefjjj-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+ml 1+m12+ml13+ml4+cutl4_c-1]==1)
{
valuelOa[ 14]=valuel0a[14]+pow(2,(m15-cutl4 c));
3
}
for (int cutl5_c=1;cutl5 c<=ml6;cutl5 c++)
{
if
(rpchromosomef[jjj-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+ml 1+m12+m13+ml4+ml5+cutl5_c-1]==1)
{
valuelOa[15]=valuel0a[15]+pow(2,(m16-cutl5_c));
)
)

value_flowa[0]=Varal low+valuelOa[0]*(Varal up-Varal low)/(pow(2,m1)-1);
value_flowa[1]=Varbl low+valuelOa[1]*(Varbl up-Varbl low)/(pow(2,m2)-1);
value_flowa[2]=Vara2 low+valuelOa[2]*(Vara2_up-Vara2 low)/(pow(2,m3)-1);
value_flowa[3]=Varb2_low+valuel0a[3]*(Varb2_up-Varb2 low)/(pow(2,m4)-1);

value_flowa[4]=Vara3 low+valuelOa[4]*(Vara3_up-Vara3_low)/(pow(2,m5)-1);
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value_flowa[5]=Varb3_low+valuelOa[5]*(Varb3_up-Varb3_low)/(pow(2,m6)-1);
value_flowa[6]=Vara4 low+valuelOa[6]*(Vara4_up-Vara4 low)/(pow(2,m7)-1);
value_flowa[7]=Varb4 low+valuelOa[7]*(Varb4 up-Varb4 low)/(pow(2,m8)-1);
value_flowa[8]=Vara5 low+valuelOa[8]*(VaraS_up-Vara5_low)/(pow(2,m9)-1);
value_flowa[9]=Varb5_low+valuel0a[9]*(Varb5_up-Varb5_low)/(pow(2,m10)-1);
value_flowa[10]=Vara6_low-+valuel0a[10]*(Vara6_up-Vara6_low)/(pow(2,m11)-1);
value_flowa[11]=Varb6_low+valuelOa[11]*(Varb6_up-Varb6_low)/(pow(2,m12)-1);
value_flowa[12]=Vara7 low-+valuel0a[12]*(Vara7_up-Vara7 low)/(pow(2,m13)-1);
value_flowa[13]=Varb7_low+valuelOa[13]*(Varb7_up-Varb7_low)/(pow(2,m14)-1);
value_flowa[14]=Vara8 low+valuelOa[14]*(Vara8 up-Vara8 low)/(pow(2,m15)-1);
value_flowa[15]=Varb8 low+valuelOa[15]*(Varb8 up-Varb8 low)/(pow(2,m16)-1);
/O
fitvaluea[jjj-1]=Object_fun(value flowa[0],value flowa[l],value flowa[2],value flowa[3],value flowa[4],value flowa
[5],value flowa[6],value flowa[7],value flowa[8],value flowa[9],value flowa[10],value flowa[ll],value flowa[l12],v
alue_flowa[13],value flowa[14],value flowa[15]);
if (fitvaluea[jjj-1]>Maxsolute) / ;
{
Maxsolute=fitvaluea[jjj-1];

for (int bestb=1;bestb<=PchromW;bestb++)

{
beststring[bestb-1]=rpchromosome[jjj-1][bestb-1];
}
Table<<"\n"<<"  "<<j<<" o M<<" \n\n";
Table<<" ",
cout<<" "

for (int getbest c=1;getbest c<=NVAR;getbest c++)
{

Bestone[getbest c-1]=value flowa[getbest c-1];
}

Table<<"=="<<value_flowa[0]<<","<<value flowa[l]<<","<<value flowa[2]<<","<<value flowa[3]<<","<<v
alue_flowa[4]<<","<<value_flowa[5]<<","<<value_flowa[6]<<","<<value flowa[7]<<","<<value_flowa[8]<<","<<val
ue_flowa[9]<<","<<value flowa[10]<<","<<value flowa[l1]<<","<<value flowa[12]<<","<<value flowa[l13]<<","<<
value_flowa[14]<<","<<value flowa[l5]<<"..... ="<<fitvaluea[jjj-1]<<"\n";

}

cout<<"=="<<value_ flowa[0]<<","<<value flowa[l]<<","<<value flowa[2]<<","<<value flowa[3]<<","<<val
ue_flowa[4]<<","<<value_flowa[5]<<","<<value flowa[6]<<","<<value flowa[7]<<","<<value flowa[8]<<","<<valu
e flowa[9]<<","<<value flowa[10]<<","<<value flowa[ll]<<","<<value flowa[l2]<<","<<value flowa[l3]<<","<<v

alue_flowa[14]<<","<<value_ flowa[15]<<"..... ="<<fitvaluea[jjj-1]<<"\n";
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//mutation
for (int pp=1;pp<=PchromN;pp++)
{

double Random_muta[PchromW];

int Number_muta=0;

for (int qq=1;qq<=PchromW;qq++)

{
Random_muta[qq-1]=double(rand())/double(RAND MAX);
if (Random_muta[qq-1]<pmutation)

{
if (rpchromosome[pp-1][qq-1]==0)
{

mpchromosome[pp-1][qq-11=1;

else

mpchromosome[pp-1][qq-1]=0;
}

Number_muta++;

else

mpchromosome[pp-1][qq-1]=rpchromosome[pp-1][qq-1];

}
if (Number_muta>0)
{
cout<<" "<<pp<<" "<<Number muta<<" \n";

Number_muta=0;

}

for (int jjjj=1;jjjj<=PchromNjjjj++)

{
double fitvalueb[PchromNT];
double valuel0b[NVAR]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}; /l Entity
double value flowb[NVAR]={0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}; // Entity

cout<<" "<<jjjj<<“: u;
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for (int kkkk=1;kkkk<=PchromW;kkkk++)

{

cout<<mpchromosomefjjjj-1][kkkk-17;

// Entity e
for (int cut0_m=1;cut0_m<=ml;cut0_m++)
{
if (mpchromosome[jjjj-1][cut0_m-1]==1)
{
value10b[0]=value10b[0]+pow(2,(m1-cut0_m));
}
}
for (int cutl_m=1;cutl m<=m2;cutl m++)
{
if (mpchromosome[jjjj-1][ml+cutl _m-1]==1)
{
valuel0b[1]=valuel0b[1]+pow(2,(m2-cutl _m));
}
}
for (int cut2_m=1;cut2_m<=m3;cut2_m++)
{
if (mpchromosome[jjjj-1][m1+m2+cut2_m-1]==1)
{
valuel10b[2]=valuel0b[2]+pow(2,(m3-cut2_m));
}
}
for (int cut3_m=1;cut3 m<=m4;cut3 m++)
{
if (mpchromosome[jjjj-1][m1+m2+m3+cut3_m-1]==1)
{
valuel0b[3]=valuel0b[3]+pow(2,(m4-cut3_m));
}
}
for (int cut4_m=1;cutd m<=mS;cutd m++)
{
if (mpchromosome[jjjj-1][m1+m2+m3+m4+cut4_m-1]==1)

{
valuel10b[4]=valuel10b[4]+pow(2,(m5-cut4_m));
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)
for (int cut5_m=1;cut5 m<=m6;cutS m++)
{
if (mpchromosome[jjjj-1][m1+m2+m3+m4-+m5+cut5_m-1]==1)
{
valuel0b[5]=valuel0b[5]+pow(2,(m6-cut5_m));
)
)
for (int cut6_m=1;cut6_m<=m7;cut6_m++)
{
if (mpchromosome[jjjj-1][m1+m2+m3+m4+m5+m6+cut6_m-1]==1)
{
valuel10b[6]=valuel0b[6]+pow(2,(m7-cut6_m));
)
)
for (int cut7_m=1;cut7? m<=m8;cut7 m++)
{
if (mpchromosome[jjjj-1][m1+m2+m3+m4+m5+m6+m7+cut7_m-1]==1)
{
valuel0b[7]=valuel0b[7]+pow(2,(m8-cut7_m));
¥
)
for (int cut8_m=1;cut8 m<=m9;cut8 m++)
{
if (mpchromosome[jjjj-1][m1+m2+m3+m4+m5+m6+m7+m8+cut8 m-1]==1)
{
value10b[8]=valuel10b[8]+pow(2,(m9-cut8 m));
)
)
for (int cut9_m=1;cut9 m<=ml0;cut9_m++)
{
if (mpchromosome[jjjj-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+cut9 m-1]==1)
{
value10b[9]=valuel0b[9]+pow(2,(m10-cut9_m));

!

for (int cutl0_m=1;cutl0_m<=mll;cutl0_m++)
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if
(mpchromosome[jjjj-1][m1+m2+m3+m4+mS+m6+m7+m8+m9+m10+cutl0_m-1]==1)
{
valuel0b[10]=valuel0b[10]+pow(2,(m11-cutl0_m));
}
)
for (int cutll_m=1;cutll m<=ml2;cutll m++)
{
if
(mpchromosome[jjjj-1][m1+m2+m3+m4+mS+m6+m7+m8+m9+m10+mll+cutll_m-1]==1)
{
valuel0b[11]=valuel0b[11]+pow(2,(m12-cutll_m));
)
)
for (int cutl2_m=I;cutl2_ m<=ml3;cutl2_m++)
{
if
(mpchromosome[jjjj-1][m1+m2+m3+m4+mS+m6+m7+m8+m9+m10+m1l1+ml12+cutl2_m-1]==1)
{
valuel0b[12]=valuel0b[12]+pow(2,(m13-cut12_m));
¥
)
for (int cutl3_m=I;cutl3_m<=ml4;cutl3 m++)
{
if
(mpchromosome[jjjj-1][m1+m2+m3+m4+mS+m6+m7+m8+m9+m10+m11+m12+ml3+cutl3 _m-1]==1)
{
valuel0b[13]=valuel0b[13]+pow(2,(m14-cut13_m));
)
)
for (int cutl4_m=I;cutl4 m<=ml5;cutl4 m++)
{
if
(mpchromosome[jjjj-1][m1+m2+m3+m4+mS+m6+m7+m8+m9+m10+m11+m12+ml13+ml4+cutl4 m-1]==1)
{

valuel0b[14]=valuel0b[14]+pow(2,(m15-cutl4_m));

!
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for (int cutl5_m=I;cutl5_m<=ml6;cutl5 m++)
{
if
(mpchromosomef[jjjj-1][m1+m2+m3+m4+m5+m6+m7+m8+m9+m10+ml1+m12+ml13+ml4+ml5+cutl5_m-1]==I)
{
valuel0b[15]=valuel0b[15]+pow(2,(m16-cutl5_m));
}
}
value_flowb[0]=Varal low+valuelOb[0]*(Varal up-Varal low)/(pow(2,m1)-1);
value_flowb[1]=Varbl low+valuelOb[1]*(Varbl up-Varbl low)/(pow(2,m2)-1);
value_flowb[2]=Vara2_low+valuelOb[2]*(Vara2_up-Vara2_low)/(pow(2,m3)-1);
value_flowb[3]=Varb2_low+valuel0b[3]*(Varb2_up-Varb2 low)/(pow(2,m4)-1);
value_flowb[4]=Vara3_low+valuel0b[4]*(Vara3_up-Vara3_low)/(pow(2,m5)-1);
value_flowb[5]=Varb3_low+valuel0b[5]*(Varb3_up-Varb3_low)/(pow(2,m6)-1);
value_flowb[6]=Vara4 low+valuelOb[6]*(Vara4 up-Vara4 low)/(pow(2,m7)-1);
value_flowb[7]=Varb4 low+valuelOb[7]*(Varb4 up-Varb4_low)/(pow(2,m8)-1);
value_flowb[8]=Vara5_low+valuel0b[8]*(Vara5_up-Vara5_low)/(pow(2,m9)-1);
value_flowb[9]=Varb5_low-+valuel0b[9]*(Varb5_up-Varb5_low)/(pow(2,m10)-1);
value_flowb[10]=Vara6_low+valuel0b[10]*(Vara6_up-Vara6_low)/(pow(2,m11)-1);
value_flowb[11]=Varb6_low+valuel0b[11]*(Varb6_up-Varb6_low)/(pow(2,m12)-1);
value_flowb[12]=Vara7 low+valuel0b[12]*(Vara7_up-Vara7 low)/(pow(2,m13)-1);
value_flowb[13]=Varb7_low+valuelOb[13]*(Varb7 up-Varb7_low)/(pow(2,m14)-1);
value_flowb[14]=Vara8 low+valuel0b[14]*(Vara8 up-Vara8 low)/(pow(2,m15)-1);
value_flowb[15]=Varb8_low+valuelOb[15]*(Varb8 up-Varb8 low)/(pow(2,m16)-1);
/TN
fitvalueb[jjjj-1]=Object_fun(value flowb[0],value flowb[1],value flowb[2],value flowb[3],value flowb[4],value flo
wb[5],value flowb[6],value flowb[7],value flowb[8],value flowb[9],value flowb[10],value flowb[11],value flowb[1
2],value_flowb[13],value flowb[14],value flowb[15]);
if (fitvalueb[jjjj-1]>Maxsolute) /! ;
{
Maxsolute=fitvaluebl[jjjj-1];

for (int bestc=1;bestc<=PchromW;bestc++)

{
beststring[bestc-1]=mpchromosome[jjjj-1][bestc-1];
}
Table<<"n"<<" "<<i<<" "<<"  \n\n'";
Table<<" ",
cout<<" "
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for (int getbest_m=1;getbest m<=NVAR;getbest_m++)
{

Bestone[getbest m-1]=value_flowb[getbest m-1];
}

Table<<"=="<<value_ flowb[0]<<","<<value flowb[1]<<","<<value flowb[2]<<","<<value flowb[3]<<","<<v
alue_flowb[4]<<","<<value flowb[5]<<","<<value flowb[6]<<","<<value flowb[7]<<","<<value flowb[8]<<","<<va
lue flowb[9]<<","<<value flowb[10]<<","<<value flowb[11]<<","<<value flowb[12]<<","<<value flowb[13]<<","<
<value_flowb[14]<<","<<value flowb[15]<<"..... ="<<fitvalueb[jjjj-1]<<"\n";

}

cout<<"=="<<value_flowb[0]<<","<<value flowb[1]<<","<<value flowb[2]<<","<<value flowb[3]<<","<<va

lue_flowb[4]<<","<<value_flowb[5]<<","<<value_flowb[6]<<","<<value_flowb[7]<<","<<value_flowb[8]<<","<<val

ue_flowb[9]<<","<<value flowb[10]<<","<<value flowb[11]<<","<<value flowb[12]<<","<<value flowb[13]<<","<

<value_flowb[14]<<","<<value flowb[15]<<"..... ="<<fitvalueb[jjjj-1]<<"\n";
)
/! mutation
)
end=time(NULL);
Table<<"\n"<<" "<<difftime(end,start)<<" .\n";
Table<<"\n"<<" "<<Maxsolute<<"\n";

Table<<||\nll<<" :H;

cout<<"\n"<<" "<<difftime(end,start)<<" ..\n";

cout<<"\n"<<" "<<Maxsolute<<"\n";
n

cout<<"\n"<<" B

for (int bestd=1;bestd<=PchromW;bestd++)

{
Table<<beststring[bestd-1];
cout<<beststring[bestd-1];
)
Table.close();
)
1l

double Object_fun(double al,double bl,double a2,double b2,double a3,double b3,double a4,double b4,double

a5,double b5,double a6,double b6,double a7,double b7,double a8,double b8)

{
double Obj1,0bj2,0bj3,bb1,bb2,bb3,bb4,bb5,bb6,bb7,bb8,ccl,cc2,cc3,cc4,ce5,cc6,cc7,cc8;
Objl1=1-(bl/al*b2/a2*b3/a3+b4/a4+b5/a5*b6/a6*b7/a7*b8/a8);
bb1=973286.144487441+0.000106632269624698/pow((1/a1),2.7224); /l

bb2=875253.236168306+0.000143229775819721/pow((1/a2),2.6803); 1
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bb3=875728.687792822+0.000114385218051994/pow((1/a3),2.7179); 1

bb4=1313531.84768831+0.000132374487580487/pow((1/a4),2.5968); 1
bb5=958553.747741483+0.000100540641606103/pow((1/a5),2.7447); 1
bb6=826532.937373873+0.0001208925534073/pow((1/a6),2.7769); 1
bb7=660434.372677493+0.000128234150368538/pow((1/a7),2.8563); 1
bb8=812979.143765579+0.000122179122897449/pow((1/a8),2.8347); 1
cc1=350102-749.85*(b1-80); 1
cc2=341271-549.95%(b2-65); I
¢c3=334936-599.9*(b3-70); 1
cc4=405736-178.107142857143*(b4-2); 1
¢c5=296436-499.8*(b5-60); I
¢c6=291972-500.8*(b6-50); 1
cc7=286103-479.8*(b7-35); 1
¢c8=290038-460.1*(b8-40); 1

Obj2=bb1+bb2+bb3+bb4+bb5+bb6+bb7+bb8+ccl+cc2+cc3+ccd+cc5+echb+ccT+ecs;
0Obj3=0bj1/0b;2;

return Obj3;

&9



