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F GA JEH MR IR RS  (s6A) o
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F5 |eval(x) THEESE] (ms) AL B &
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/src/gadrobot/Chromosome. java
1 package gadrobot;
2
3 import java.util.ArraylList;
4 import java.util.Random;
5
6 /**
7 * Rk
8 * @author BN
9 */
10 public class Chromosome {

12 * RHAA
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68

70
71
72
73
74

*/

private ArrayList<Gene> genes = null;
/**

* Qe AH) I R K

* @param n HERAGEEB

*/

public Chromosome(int n) {

genes = new ArraylList<Gene>(n);
}

private Chromosome() {

}

/**

* 7 id B HEE gene

* @param id FE{

* @param gene HH

*/

public void setGene(int id, Gene gene) {
genes.set(id, gene);

}

/**

* 7 id . EARmMER gene

* @param id HEHEA

* @param gene XX

*/

public void addGene(int id, Gene gene) {
genes.add(id, gene);

}

/**

* FKER id ER

* @param id HRAA

* @return R

*/

public Gene getGene(int id) {
return genes.get(id);

}

/**

* B3 clone Hi%
* @return @ik
*/
@Override
public Chromosome clone() {
Chromosome chromosome = new Chromosome();
chromosome.genes = (ArrayList<Gene>)genes.clone();
return chromosome;

}

/**

* XX

* @param chromosome 54aT a4 — R ak
:/@ return TR AR FPI R Rk

public ArrayList<Chromosome> crossover(Chromosome chromosome) {
Random r = new Random();
int x = r.nextInt(genes.size());
ArrayList<Chromosome> list = new ArraylList<Chromosome>(2);
Chromosome cl = new Chromosome(genes.size());
Chromosome c2 = new Chromosome(genes.size());
for(int 1 = 0; 1 < genes.size(); 1 ++) {



75 if (1 < x) {

76 cl.addGene(i, genes.get(i));

77 c2.addGene(i, chromosome.getGene(i));
78 } else {

79 cl.addGene(i, chromosome.getGene(i));
80 c2.addGene(i, genes.get(i));

81 }

82 }

83 list.add(cl);

84 list.add(c2);

85 return list;

86 }

87 /**

88 * S

89 */

90 public void mutation() {

91 Random gr = new Random();

92 /] EEFEN— MU BRNER

93 int id = gr.nextInt(genes.size());

94 GeneGroup group = GeneGroup.getGroup(id);
95 // NERAPFEEHER— , BMEER

96 genes.set(id, group.getRandomGene());

97 }

98 /**

99 * PEAHERSL

100 * @return HEEREUE

101 */

102 public double evaluation() {

103 double value = 0;

104 for(int i = 0; i < genes.size(); i ++) {
105 value += genes.get(i).getValue();
106 }

107 // RIS eval(x) > 0

108 value += genes.size() * 30;

109 return value;

110 }

111 }

112

113

/src/gadrobot/Config. java
package gadrobot;

import java.io.FileInputStream;
import java.io.FileOutputStream;
import java.io.IOException;
import java.util.Properties;

/**
* BB
10 * @author B
11 */
12 public class Config {
13 /**
14 * R/
15 */
16 private int population = 0;
17 /**
18 * ERGH
19 */
20 private int geneCount = 0;

OCooNOULTA,WNRE



21 /**

22 * AT R

23 */

24 private double crossoverPossible = 0;

25 /**

26 * Ar SRR

27 */

28 private double mutationPossible = 0;

29 /**

30 * FRE

31 */

32 private int generationCount = 0;

33 /**

34 * BRIl fRIaE I

35 */

36 private int maxEqualsCount = 0;

37 /**

38 * RBRANE

39 */

40 private int maxGenes = 0;

41

42 /**

43 * R EMERE

44 * @throws java.io.IOException

45 */

46 public Config() throws IOException {

47 Properties p = new Properties();

48 p.load(new FileInputStream("config.property"));
49 generationCount =
Integer.parselInt(p.getProperty("generationCount"));

50 maxEqualsCount = Integer.parselnt(p.getProperty("maxEqualsCount"));
51 population = Integer.parselnt(p.getProperty("population"));
52 geneCount = Integer.parselnt(p.getProperty("geneCount"));
53 crossoverPossible =
Double.parseDouble(p.getProperty("crossoverPossible"));

54 mutationPossible =
Double.parseDouble(p.getProperty("mutationPossible"));

55 maxGenes = Integer.parselnt(p.getProperty("maxGenes"));
56 }

57

58 /**

59 * At

60 * @throws java.io.IOException

61 */

62 public static void init() throws IOException {

63 Properties p = new Properties();

64 p.setProperty("generationCount”, "100000");

65 p.setProperty("maxEqualsCount", "500");

66 p.setProperty("population", "100");

67 p.setProperty("geneCount", "4");

68 p.setProperty("crossoverPossible", "0.8");

69 p.setProperty("mutationPossible", "0.1");

70 p.setProperty("maxGenes", "50");

71 p.store(new FileQutputStream("config.property"), "for GA");
72 }

73

74 /**

75 *

76 * @return F¥E

77 */

78 public int getGenerationCount() {

79 return generationCount;



80 }

81

83 *

84 * @return TTEERRALMRIEE IR

85 */

86 public int getMaxEqualsCount() {
87 return maxEqualsCount;

88 }

90 *

91 * @return FEEKE

92 */

93 public int getPopulation() {
94 return population;

95 }

96

98 *

99 * @return FEREARIZ

100 */

101 public int getGeneCount() {
102 return geneCount;

103 }

104

105 Vioka

106 *

107 * @return ATXHEER

108 */

109 public double getCrossoverPossible() {
110 return crossoverPossible;
111 }

112

113 /**

114 *

115 * @return AESAMI=R

116 */

117 public double getMutationPossible() {
118 return mutationPossible;
119 }

120

121 Vaoka

122 *

123 * @return SERAIERAKERE
124 */

125 public int getMaxGenes() {

126 return maxGenes;

127 }

128

129 Vioka

130 * AR

131 */

132 private static Config config = null;
133

134 public static Config singlation() throws IOException {
135 if (config == null) {

136 config = new Config();
137 }

138 return config;

139 }

140 }



/src/sadrobot/Gene. java
1 package gadrobot;

2
3 /**
4 * KR
5 * @author FpX
6 */
7 public class Gene {
8 /**
9 * RRE
10 */
11 private double value = 0;
13 * R
14 */
15 private int id = 0;
17 * MG
18 * @param id HRE
19 * @param value HERE
20 */
21 public Gene(int id, double value) {
22 this.id = id;
23 this.value = value;
24 }
25
27 *
28 * @return ERE
29 */
30 public double getValue() {
31 return value;
32 }
33
34 /**
35 *
36 * @return ¥R}
37 */
38 public int getId() {
39 return id;
40 }
41 }
/src/gadrobot/GeneGroup. java
1 package gadrobot;
2
3 import java.io.IOException;
4 import java.io.InputStream;
5 import java.io.OutputStream;
6 import java.util.ArraylList;
7 import java.util.Random;
8 import javax.xml.parsers.*;
9 import org.w3c.dom.Document;

10 import org.w3c.dom.NodelList;
11 import org.xml.sax.SAXException;

14 /**

15 * EERSA

16 * @author FE¥

17 */

18 public class GeneGroup {



19
20
21
22
23
24
25
26
27
28
29
30

32
33
34
35
36

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

60
61
62
63
64
65
66
67
68
69

71
72
73
74
75
76
77
78
79
80

/

)k

* HRA

*/

private ArraylList<Gene> genes = null;

/

)k

* BR

*/

private int id = 0;

/

X%

* FERAH F I R 3K
* @param id R
* @param n ERAKXN

*/

public GeneGroup(int id, int n) {

}
/

)k

genes = new ArraylList<Gene>(n);
this.id = id;

* RBEER
* @param id ERA
* @param gene R

*/

public void setGene(int id, Gene gene) {

}
/

* %

genes.set(id, gene);

* RMER
* @param id HE{
* @param gene FHH

*/

public void addGene(int id, Gene gene) {

}
/

genes.add(id, gene);

k%

* RERER

* @param id HE{
* @return R
*/

public Gene getGene(int id) {

}
/

)k

return genes.get(id);

* PEYLIRERERA
* @return EHHE

*/

public Gene getRandomGene() {

}
/

)k

Random r = new Random();
return genes.get(r.nextInt(genes.size()));

* FRAKR/N

* @return

*/

public int getSize() {

}

return genes.size();



81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

/**

* RS
*/
private static ArraylList<GeneGroup> group = null;

/**
* LR A R RE
* @param n FR{uH
* @throws java.io.IOException
*/
public static void initGroup(int n) throws IOException {
group = new ArrayList<GeneGroup>(n);
for(int ggi = 0; ggi < n; ggi ++) {
Random ggr = new Random() ;
int ggmax = ggr.nextInt(Config.singlation().getMaxGenes()) + 1;
// BANEREEHE 1 .. MAX GENE IN GROUP /MEFkiHAE
GeneGroup g = new GeneGroup(ggi, ggmax);
for(int gi = 0; gi < ggmax; gi ++) {
Random gr = new Random();
/! BAERHMEFE -30 F) 70 Zig
double value = (gr.nextDouble() - 0.3) * 100;
Gene gene = new Gene(gi, value);
g.addGene(gi, gene);
}
group.add(ggi, g);

}

/**

* REFEEREA

* @param config Hy IR

* @throws java.io.IOException

* @throws org.xml.sax.SAXException

* @throws javax.xml.parsers.ParserConfigurationException

*/

public static void saveGroup(OutputStream config) throws IOException,

SAXException, ParserConfigurationException {

118

config.write("<?xml version=\"1.0\" encoding=\"UTF-8\"?

>\n<root>\n".getBytes());

119
120
121
122

for(GeneGroup gg: group) A
config.write("\t<genegroup>\n".getBytes());
for(Gene g : gg.genes) {

config.write(("\t\t<gene>" + g.getValue() +

"</gene>\n").getBytes());

123
124
125
126
127
128
129
130
131
132
133
134
135
136

}
config.write("\t</genegroup>\n".getBytes());
}
config.write("</root>\n".getBytes());
}
/**
* EERESA

* @param config WA

* @throws java.io.IOException

* @throws org.xml.sax.SAXException

* @throws javax.xml.parsers.ParserConfigurationException

*/

public static void loadGroup(InputStream config) throws IOException,

SAXException, ParserConfigurationException {

137
138

Document doc = DocumentBuilderFactory.newInstance().
newDocumentBuilder().parse(config);



139 NodeList ggNode = doc.getElementsByTagName("genegroup");

140 group = new ArrayList<GeneGroup>(ggNode.getlLength());
141 for(int ggi = 0; ggi < ggNode.getlLength(); ggi ++) {
142 NodeList gNode = ggNode.item(ggi).getChildNodes();
143 int gmax = gNode.getlLength();

144 GeneGroup g = new GeneGroup(ggi, gmax);

145 int i = 0;

146 for(int gi = 0; gi < gmax; gi ++) {

147 if (gNode.item(gi).getNodeName().equals("gene")) {
148 double value =
Double.parseDouble(gNode.item(gi) .getTextContent());

149 Gene gene = new Gene(gi, value);

150 g.addGene(i, gene);

151 1 ++;

152 }

153 }

154 group.add(ggi, 9);

155 }

156 }

157

158 /**

159 * EREREH

160 * @param id HEHEA

161 * @return EREA

162 */

163 public static GeneGroup getGroup(int id) {

164 return group.get(id);

165 }

166

167 /**

168 *

169 * @return ERAH, BIERMUH

170 */

171 public static int getGroupSize() {

172 return group.size();

173 }

174 }

/src/gadrobot/Generation. java
package ga4robot;

import java.io.IOException;

import java.io.InputStream;

import java.util.ArraylList;

import java.util.Random;

import javax.xml.parsers.ParserConfigurationException;
import org.xml.sax.SAXException;

OCoOoONOUITEAEWN K

10 /**
11 * R/
12 * Eauthor JB¥
13 */
14 public class Generation {
15 /¥
16 L NN
*/

18 private int population = 0;
19 /**

20 * HRAH

21 */

22 private int geneCount = 0;



23 /**

24 * 3 RAEER

25 */

26 private double crossoverPossible = 0;

27 /**

28 * RHR

29 */

30 private double mutationPossible = 0;

31 /**

32 * gefadkiy

33 */

34 private ArrayList<Chromosome> chromosomes = null;

35 /**

36 * R

37 */

38 private Chromosome bestC = null;

39

40 /**

41 * SRR, MEEEI , RS ERSA

42 * @throws java.io.IOException

43 */

44 public Generation() throws IOException{

45 loadConfig();

46 GeneGroup.initGroup(geneCount);

47 init();

48 }

49

50 /**

51 * SR

52 * @param config HERERAM AR

53 * @throws java.io.IOException

54 * @throws org.xml.sax.SAXException

55 * @throws javax.xml.parsers.ParserConfigurationException
56 */

57 public Generation(InputStream config) throws IOException, SAXException,
58 ParserConfigurationException {

59 loadConfig();

60 GeneGroup.loadGroup(config);

61 init();

62 }

63 /**

64 * NEEE T4 g

65 * @throws java.io.IOException

66 */

67 private void loadConfig() throws IOException{

68 population = Config.singlation().getPopulation();

69 geneCount = Config.singlation().getGeneCount();

70 crossoverPossible = Config.singlation().getCrossoverPossible();
71 mutationPossible = Config.singlation().getMutationPossible();
72 }

73 /**

74 * A

75 */

76 private void init() {

77 chromosomes = new ArrayList<Chromosome>(population);
78 for(int i = 0; i < population; i++) {

79 Chromosome chromosome = new Chromosome(geneCount);
80 for(int j = 0; j < geneCount; j ++) {

81 chromosome.addGene(j,
GeneGroup.getGroup(j).getRandomGene());

82 }

83 chromosomes.add(chromosome) ;



84 }

85 }

87 * FFAR

88 */

89 public void newGeneration() {

90 // FEEHTRER , B FNSES

91 ArrayList<Chromosome> crossPop = selection(crossoverPossible);

92 for(int 1 = 0; 1 < crossPop.size(); i ++) {

93 if (1 == 0) {

94
chromosomes.addAll(crossPop.get(0).crossover(crossPop.get(crossPop.size() -
1)));

95 } else {

96 chromosomes.addAll(crossPop.get(i).crossover(crossPop.get(i
- 1)));

97 }

98 }

99
100 /! ER
101 Random r = new Random();

102 int mutationCount = (int)(chromosomes.size() * mutationPossible);
103 for(int i = 0; i < mutationCount; i ++) {

104 chromosomes.get(r.nextInt(chromosomes.size())).mutation();
105 }

106 // HEHE

107 chromosomes = selection(population);

108 Chromosome tmpC = getBest();

109 if (bestC == null || bestC.evaluation() < tmpC.evaluation()) {
110 bestC = tmpC;

111 }

112 }

113 /**

114 *

115 * @return REEIL

116 */

117 public Chromosome getHistoryBest() {

118 return best(C;

119 }

120

121 /**

122 *

123 * @return METEiL

124 */

125 public Chromosome getBest() {

126 int max = 0;

127 for(int 1 = 1; i < chromosomes.size(); i ++) {
128 if (chromosomes.get(max).evaluation() <
chromosomes.get(i).evaluation()) {

129 max = i;

130 }

131 }

132 return chromosomes.get(max);

133 }

134

135 /**

136 *

137 * @return HEEREES

138 */

139 private double totalEval() {

140 double value = 0;

141 for(Chromosome c: chromosomes) {



142 value += c.evaluation();

143 }

144 return value;

145 }

146

147 Vioko

148 * kIF

149 * @param percent  WEFH=R

150 * @return @E{K4H

151 */

152 private ArrayList<Chromosome> selection(double percent) {
153 double total = totalEval();

154 double p[] = new double[chromosomes.size()];

155

156 for(int i = 0; i1 < chromosomes.size(); 1 ++) {

157 if (i == 0) {

158 p[i] = chromosomes.get(0).evaluation() / total;
159 } else {

160 p[i] = pl[i-1] + chromosomes.get(i).evaluation() / total;
161 }

162 }

163

164 int crossoverCount = (int)(chromosomes.size() * percent);
165 Random r = new Random();

166 ArrayList<Chromosome> result = new
ArrayList<Chromosome>(crossoverCount);

167 result.add(getBest());

168 while(result.size() < crossoverCount) {

169 double k = r.nextDouble();

170 for(int j = chromosomes.size() - 1; j >=0 ; j --) {
171 if (k > p[j]) {

172 result.add(chromosomes.get(j));

173 break;

174 }

175 }

176 }

177 return result;

178 }

179

180 /**

181 * kFF

182 * @param count R

183 * @return

184 */

185 private ArrayList<Chromosome> selection(int count) {

186 double total = totalEval();

187 double p[] = new double[chromosomes.size()];

188

189 for(int 1 = 0; 1 < chromosomes.size(); i ++) {

190 if (1 == 0) {

191 p[i] = chromosomes.get(0).evaluation() / total;
192 } else {

193 pl[i]l = p[i-1] + chromosomes.get(i).evaluation() / total;
194 }

195 }

196

197 Random r = new Random();

198 ArrayList<Chromosome> result = new ArraylList<Chromosome>(count);
199 result.add(getBest());

200 while(result.size() < count) {

201 double k = r.nextDouble();

202 for(int j = chromosomes.size() - 1; j >=0 ; j --) {



203 if (k > pl[j]) {

204 result.add(chromosomes.get(j));
205

206 break;

207 }

208 }

209 }

210 return result;

211 }

212 }

/src/gadrobot/Main. java

package gadrobot;

import java.io.BufferedReader;

import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.IOException;

import java.io.InputStream;

import java.io.InputStreamReader;

10 import java.io.OutputStream;

11 import java.util.Date;

12 import javax.xml.parsers.ParserConfigurationException;
13 import org.xml.sax.SAXException;

ooo~NOoOOULA,WN -~

14

15 /**

16 * FiE/F

17 * @author B

18 */

19 public class Main {

20

21 /**

22 * FFaaET iE

23 */

24 private static long startTime = 0;
25

26 /**

27 * DR IFRART ]

28 */

29 private static void startTime() {
30 Date d = new Date();

31 startTime = d.getTime();

32 }

33

34 /**

35 *

36 * @return REEATHES(E]

37 */

38 private static long endTime() {

39 Date d = new Date();

40 return d.getTime() - startTime;
41 }

42

43 /**

44 * AEREET

45 * @throws java.io.FileNotFoundException
46 * @throws java.io.IOException

47 * @throws org.xml.sax.SAXException
48 * @throws javax.xml.parsers.ParserConfigurationException
49 */

50 private static void makeConfig() throws FileNotFoundException,



IOException,

51 SAXException, ParserConfigurationException {

52 GeneGroup.initGroup(Config.singlation().getGeneCount());
53 OQutputStream os = new FileOQutputStream("config.xml");

54 GeneGroup.saveGroup(os);

55 os.close();

56 }

57

59 * gyEs

60 * @return it EFERHE

61 * @throws java.io.FileNotFoundException

62 * @throws java.io.IOException

63 * @throws org.xml.sax.SAXException

64 * @throws javax.xml.parsers.ParserConfigurationException

65 */

66 private static double exhaustingCount() throws FileNotFoundException,
67 IOException, SAXException, ParserConfigurationException {
68 InputStream config = new FileInputStream("config.xml");
69 GeneGroup.loadGroup(config);

70

71 // WIREE

72 int key[] = new int[GeneGroup.getGroupSize()];

73 /] B¥

74 int total = 1;

75 for (int 1 = 0; i < GeneGroup.getGroupSize(); i++) {

76 key[i] = 0;

77 total *= GeneGroup.getGroup(i).getSize();

78 }

79 System.out.println("Total: " + total);

80 double result = 0;

81

82 for (int i = 0; i < total; i++) {

83 Chromosome ¢ = new Chromosome(GeneGroup.getGroupSize());
84 for (int k = 0; k < GeneGroup.getGroupSize(); k++) {
85 c.addGene(k, GeneGroup.getGroup(k).getGene(key[k]));
86 }

87 if (result < c.evaluation()) {

88 result = c.evaluation();

89 }

90

91 for(int j = 1; j <= GeneGroup.getGroupSize(); j ++) {
92 key[j - 1] ++;

93 if (key[j - 1] == GeneGroup.getGroup(j - 1).getSize()) {
94 key[j - 1] = 0;

95 } else {

96 break;

97 }

98 }

99 }

100

101 return result;

102 }

103

104 /*¥*

105 * BREEE

106 * @return Eit @A HE

107 * @throws java.io.FileNotFoundException

108 * @throws java.io.IOException

109 * @throws org.xml.sax.SAXException

110 * @throws javax.xml.parsers.ParserConfigurationException

111 */



112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

138
139
140
141
142

(

(
g.getHistoryBest().evaluation());

( 1

(

(

private static double runGA() throws FileNotFoundException, IOException,
SAXException, ParserConfigurationException {
//begin-¥ta,
InputStream config = new FileInputStream("config.xml");
Generation g = new Generation(config);
double best = 0, newbest = 0;
Chromosome gbest = null;
inti=0, j=0;
//end- ¥
startTime();
while ((i < Config.singlation().getGenerationCount()) &&
(j < Config.singlation().getMaxEqualsCount())) {
g.newGeneration();
gbest = g.getBest();
best = gbest.evaluation();
if (best != newbest) {
newbest = best;
j=6;
} else {
j++;
}

//System.out.println(best);

i++;
}
System.out.println("Last best: " + best);
System.out.println("History best: " +

System.out.println("Generation Number: " + 1i);
System.out.println("Count of Equals: " + j);
System.out.println("Time usage: " + endTime() + " ms");

return best > g.getHistoryBest().evaluation() ? best :

g.getHistoryBest().evaluation();

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171

}

/**

10 & GA

@throws java.io.FileNotFoundException

@throws java.io.IOException

@throws org.xml.sax.SAXException

@throws javax.xml.parsers.ParserConfigurationException

* X ¥ X ¥

*/
public static void variance() throws FileNotFoundException, IOException,
SAXException, ParserConfigurationException {
double gal[] = new double[10];
double total = 0;
for (int i = 0; i < 10; i++) {
gali]l = runGA();
total += galil;
}
double average = total / 10;
double result = 0;
for (int i = 0; i < 10; i++) {
result += Math.pow(Math.abs(ga[i] - average), 2);
System.out.println(i + ": " + gal[il);
}
System.out.println("Average:" + average);
System.out.println("Variance:" + result / 9);

}

/**
* @param args the command line arguments



172
173
174
175
176
177
178
179
180
181

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208 }

*/

public static void main(String[] args) {
try {

System.
System.
System.
System.
System.
System.

out. (
.println("\t1.
(
(

out

out.
out.
out.
out.

println("Select something to do:");

println("\t2.
println("\t3.
println("\t4.
")

print("[1-4]

BufferedReader br = new
InputStreamReader(System.in));
switch (Integer.valueOf(br.readlLine())) {

case 1:

case 2:

case 3:

case 4:

}

makeConfig();
break;

startTime();
System.out.println(exhaustingCount());

System.out.println("Time usage: " + endTime() + " ms");
break;

runGA() ;
break;

variance();
break;

case 99:
Config.init();
break;
default:
System.out.println("Only 1 to 4 accepted!");
break;

} catch (Exception e) {
e.printStackTrace();

}

Making config.xml");
Exhausting Count");
Computing GA");
Variance");

BufferedReader (new
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