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AHHOTANIUA

B nmanmHOM nOKyMeHTe mNpuBOAUTCSA TeKCT wmoxyns plate mporpammuoro cpenctBa 3GENETIC,
COJZIEpIKaIer0 pealn3anuio 0co0ell TEeHEeTUYECKOro MPOrpaMMHUPOBAHUS JUIS 3aJa4d  MOCTPOCHHUS
YIPaBISIOLIEr0 aBTOMATa JJ OECIIUIIOTHBIX JIETAaTEIbHBIX annapaTosB.
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1. MOAYJIb PLATES

Monyns plate siBasiercs moAkiaodaeMbiM K siipy mporpammHoro cpeactBa 3GENETIC u peanusyer
TCHETUYECKOTO MPOrPaMMHUPOBAaHUSA JUId  3aJa4d  IIOCTPOCHUS  YNPABIAIOLNIETO aBTOMAara  JUIs
OECIUIOTHBIX JIETATEIbHBIX anmnapaToB. MIcXoIHbIi TEeKCT MOy st XpaHuTCs B 15-Tu (aitnax:

1. plates/Competition.java — peanu3amusi TPOBEACHUS COPEBHOBAHUS MEXIYy KOMaHIaMU
OECHWIOTHBIX JIETATEIbHBIX alllapaToB;

2. plates/Config.java — ki1acc-KOHTEHHEP KOH(PUPYTalIMOHHBIX TAHHBIX;

3. plates/GameLogic.java — BcmomoraTenbHbIi Kiaace s Competition;

4. plates/Plate.java — Mogenp O€CIIMIIOTHOTO JIETaTEILHOTO amapara;

5. plates/automaton/Automaton.java — pacmupenue uarepdeiica Individual (Mmogyns common);

6. plates/automaton/Fitness.java — peanuzanms nojacyeTa GyHKIIUHA MPUCTTOCOOIEHHOCTH 0COOH;

7. plates/automaton/TableAutomaton.java — peanuzanusi 0COOM I€eHTUYECKOTO MPOTrPAMMHUPOBAHHUS
B BHJIC COKPAIIEHHBIX TaOJIHI] IEPEXO0/IOB;

8. plates/automaton/TableAutomatonFactory.java — peanuszauus reseparopa ciiydyailHbIX ocoOeill B
BUJI€ COKPAIIEHHBIX TaOIHUI] IEPEX0/I0B;

9. plates/automaton/TableAutomatonFactoryLoader.java — peanusanus 3arpy3unka
TableAutomatonFactory;

10. plates/automaton/TreeAutomatonFactoryLoader.java — peanusanus 3arpy3umuka
TreeAutomatonFactory;

11. plates/automaton/TreeAutomaton.java — peanu3aiysi 0COOM T€EHTHYECKOTO MPOrPaMMHPOBAHUS B
BUJIE ICPEBHEB PEILICHU;

12. plates/automaton/TreeAutomatonFactory.java — peanu3zanus reHepaTopa ClIy4alHBIX OcoOeil B
BUJIE ICPEBHEB PEIICHU;

13. plates/managers/AggressiveManager.java — peanu3anusi arpecCUBHOW CTpaTeTWu YIPaBICHUS
OeCIMIIOTHBIM JIETaTeIbHBIM anmapaToM;

14. plates/managers/AutomatonManager.java — peajln3anusi CTpaTerH YIPABJICHUS OECIUIOTHBIM
JieTaTeIbHBIM armapaToM Ha OCHOBE aBTOMATa;

15. plates/managers/Manager.java — wuHTepdelic  ympaBieHuss OCCHMIOTHBIM  JIETaTEIbHBIM
arnmapaTom;

1.1. ITaker Plates
1.1.1. plates/Competition.java
package plates;

import plates.managers.Manager;
import plates.utils.Vector;

import java.util.List;
import java.util. ArrayList;
import java.util. Random;

public class Competition {

private double[] result = {Double. NEGATIVE INFINITY,

Double. NEGATIVE INFINITY};

private final Manager[] manager;
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private final GameLogic logic;
private static double[] randomXCoordinates = genRandomCoordinates(Config.getPlatesCount());

private static double[] genRandomCoordinates(int n) {
Random random = new Random();
randomXCoordinates = new double[n];
for (inti=0;1<n;it++) {
randomXCoordinates[i] = 5 + random.nextDouble() * 15;

}

return randomXCoordinates;

}

public double getResult(int 1) {
if (result[i] == Double. NEGATIVE_INFINITY) {
emulate();

}
return result[i] == Double. NEGATIVE_INFINITY ? 0 : result[i];

}

private void emulate() {
while (true) {
for (int1=0;1<2;1++) {
manager[i].doTurn();
}
logic.processSlowPlates();
logic.calculateNewSpeeds();
logic.processSlowPlates();
logic.movePlates();
logic.processFlyingOutPlates();
if (logic.gameOver()) {
for (inti=0;1<2;i++) {
List<Plate> plates = manager][i].getPlates();
for (Plate plate : plates) {
if (!plate.isCrashed()) {
result[i] = Math.max(result[1],
plate.getPosition().x);

public Competition(Manager man1, Manager man2) {
manager = new Manager[]{manl, man2};
List<Plate> plates = new ArrayList<Plate>();
int n = Config.getPlatesCount();
List<Plate>[] pl = new List[2];
for (inti=0;1<2;i++) {
pl[i] = new ArrayList<Plate>(n);
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}

for (int1=0; 1 <n; i++) {
pl[0].add(new Plate(new Vector(randomXCoordinates[i],
Config.getFieldHeight() *1/(2 * n - 1)),
new Vector(Config.getlnitSpeed(), 0), Config.getInitFuel()));
}
for (inti=0;1<n;it++) {
pl[1].add(new Plate(new Vector(randomXCoordinates[n -1 - 1],
Config.getFieldHeight() * (n+1)/ (2 *n - 1)),
new Vector(Config.getInitSpeed(), 0), Config.getlnitFuel()));
}

for (inti=0;1<2; i++) {
plates.addAll(pl[i]);
}

for (inti=0;1<2;i++) {
manager[i].init(pl[i], plates);

}

logic = new GameLogic(plates);

1.1.2. plates/Config.java
package plates;

public class Config {

public static double getInfluenceDistance() {
return 7.0;

}

public static double getTimeStep() {
return 0.3;

}

public static double getConstantT() {
return 3.125;

}

public static double getConstantF1() {
return 0.625;

}

public static double getConstantF2() {
return 0.025;

}

public static int getFieldHeight() {
return 40;

}

public static int getFieldWidth() {
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return 1000;

}

public static int getPlateDiameter() {
return 1;

}

public static int getPlatesCount() {
return §;

}

public static int getMaximalRotateAngle() {
return 25;

}

public static double getlnitFuel() {
return 15.0;

}

public static double getlnitSpeed() {
return 4.0;

}

1.1.3. plates/GameLogic.java
package plates;

import java.util. ArrayList;
import java.util. HashMap;
import java.util.List;

import plates.utils.Vector;

public class GameLogic {
private static final double EPS = 1e-9;
private final List<Plate> plates;

public GameLogic(List<Plate> plates) {
this.plates = plates;

}

public void processSlowPlates() {
for (Plate plate : plates) {
if (plate.isFlying() && plate.getSpeed().getLength() < 1) {
if (plate.getFuel() <= 0.001) {
plate.land();
} else {
plate.crash();

}
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}
if ((plate.isFlying()) && (plate.getFuel() <= 0.001)) {
plate.land();
}
}
}

public void calculateNewSpeeds() {
HashMap<Plate, Double> koeff = new HashMap<Plate, Double>();
for (Plate plate : plates) {
if (!plate.isFlying()) continue;
double koef = 1;
for (Plate plate2 : plates) {
if (Iplate2.isFlying())
continue;
if (plate == plate2)
continue;
Vector speed = plate2.getSpeed();
Vector delta = plate2.getPosition().subtract(plate.getPosition());
if (delta.getLength() > Config.getInfluenceDistance())
continue;
double ca = speed.multiply(delta) / (speed.getLength() * delta.getLength());
if (ca >= Math.cos(20 * Math.PI/ 180)) {
koef +=0.5;
} else if (ca >= Math.cos(40 * Math.P1/ 180)) {
koef -=0.5;
§
}
if (koef < 0)
koef=0;
koeff.put(plate, koef);
}
for (Plate plate : plates) {
if (Iplate.isFlying()) {
continue;
j

Vector speed = plate.getSpeed().rotate(plate.getA() * Math.PI/ 180);
plate.decFuel(plate.getQ() * Config.getTimeStep());
double T = Config.getConstantT() * plate.getQ();
double F = Config.getConstantF1() + Config.getConstantF2() * speed.getLength() *
speed.getLength();
double inc = Config.getTimeStep() * (T - F * koeff.get(plate)) / speed.getLength();
plate.setSpeed(speed.multiply(1 + inc));
}
}

public void movePlates() {
ArrayList<Plate> cr = new ArrayList<Plate>();
double t = Config.getTimeStep();
while (t > 0) {
double min = Double.POSITIVE INFINITY;
boolean found = false;
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for (int 1 = 0; 1 < plates.size(); i++) {
Plate platel = plates.get(i);
if (Iplatel.isFlying())
continue;
for (int j = 0; j < plates.size(); j++) {
Plate plate2 = plates.get(j);
if (Iplate2.isFlying())
continue;
if(j<=1){
continue;

}

Vector vl = platel.getSpeed();
Vector pos] = platel.getPosition();
Vector v2 = plate2.getSpeed();
Vector pos2 = plate2.getPosition();

Vector deltaV = v1.subtract(v2);
Vector deltaPos = pos1.subtract(pos2);

double a = deltaV.getLength() * deltaV.getLength();

double b = 2 * deltaV.multiply(deltaPos);

double ¢ = deltaPos.getLength() * deltaPos.getLength() - Config.getPlateDiameter() *
Config.getPlateDiameter();

doubled=b *b -4 *a*c;

if (d<0)
continue;

if (Math.abs(a) <= EPS)
continue;

double t1 = (-b + Math.sqrt(d)) / (2 * a);
double t2 = (-b - Math.sqrt(d)) / (2 * a);
if (t1 <EPS)
tl = Double.POSITIVE INFINITY;
if (2 <EPS)
t2 = Double. POSITIVE INFINITY;
t1 = Math.min(tl, t2);
if (t1 >1)
continue;
if (t1 <min) {
min =tl;
found = true;
}
h
j
if (!found)
break;
cr.clear();
t -= min;
for (Plate plate : plates) {
if (Iplate.isFlying())
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continue;
plate.setPosition(plate.getPosition().add(plate.getSpeed().multiply(min)));
}

for (int 1 = 0; 1 < plates.size(); i++) {
Plate platel = plates.get(i);
if (!platel.isFlying())
continue;
for (int j = 0; j < plates.size(); j++) {
Plate plate2 = plates.get(j);
if (!plate2.isFlying())
continue;
if (i>=}))
continue;

if (platel.getPosition().subtract(plate2.getPosition()).getLength() - Config.getPlateDiameter()
<

le-7) {

Vector vl = platel.getSpeed();
Vector pos1 = platel.getPosition();
Vector v2 = plate2.getSpeed();
Vector pos2 = plate2.getPosition();

Vector axis = pos].subtract(pos2);
double d = axis.getLength();
axis = axis.multiply(d);
double vla = vl.multiply(axis);
double v2a = v2.multiply(axis);
double vRel = Math.abs(vla - v2a);
if (VRel > 1) {
cr.add(platel);
cr.add(plate2);
continue;
} else {
double v2an = vla;
double vlan = v2a;
vl = vl.subtract(axis.multiply(v1a)).add(axis.multiply(v1an));
v2 = v2.subtract(axis.multiply(v2a)).add(axis.multiply(v2an));
platel.setSpeed(v1);
plate2.setSpeed(v2);

}
}
}
}

for (Plate plate : cr)
plate.crash();
}
for (Plate plate : plates) {
if (Iplate.isFlying())
continue;
plate.setPosition(plate.getPosition().add(plate.getSpeed().multiply(t)));
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}
}

public void processFlyingOutPlates() {
for (Plate plate : plates) {
if (!plate.isFlying())
continue;
Vector pos = plate.getPosition();
if (pos.x <=0) {
plate.crash();
plate.setPosition(new Vector(0, pos.y));
} else if (pos.y <=0) {
plate.crash();
plate.setPosition(new Vector(pos.x, 0));
} else if (pos.y >= Config.getFieldHeight()) {
plate.crash();
plate.setPosition(new Vector(pos.x, Config.getFieldHeight()));
} else
continue;
plate.setSpeed(new Vector(0, 0));

}
b

public boolean gameOver() {
for (Plate plate : plates) {
if (plate.isFlying()) {
return false;

}
}

return true;

}
b

1.1.4. plates/Plate.java
package plates;

import plates.utils.Vector;
public class Plate {
private enum State {
FLYING,

LANDED,
CRASHED

}

private State state;
private Vector position;

private Vector speed;
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private double fuel;
private double q;
private double a;

public Vector getPosition() {
return position;

}

public void setPosition(Vector v) {
position = v;

}

public Vector getSpeed() {
return speed,

}

public void setSpeed(Vector speed) {
this.speed = speed;
}

public double getFuel() {
return fuel;

}

public double getQ() {
return q;

}

public void setQ(double q) {
if (> 1.0) {
q=1.0;
}

if (0 <0.0) {
q=0.0;
}

if (q > fuel) {
q = fuel;
}
this.q =q;
}

public double getA() {
return a;

}

public void setA(double a) {
int angle = Config.getMaximalRotate Angle();
if (a < -angle)
a = -angle;
if (a > angle)
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a = angle;
this.a = a;

}

public boolean isCrashed() {
return state == State. CRASHED;

}

public boolean isFlying() {
return state == State. FLYING;

}

public void land() {
state = State. LANDED;

}

public void crash() {
state = State. CRASHED;

}

public void decFuel(double df) {
fuel = df;
h

public int getNumberActions() {
return 6;

}

public void doAction(int 1) {
switch (i) {

case 0:
// Normal speed
setQ(0.4);
break;

case 1:
// Turn left
setA(a + 12.5);
break;

case 2:
// Turn right
setA(a - 12.5);
break;

case 3:
// Fly horizontally

setA(a + Math.atan2(speed.y, speed.x) * 180 / Math.PI);

break;
case 4:
// Full speed
setQ(1);
break;
case 5:
// Increase fuel consumption by 0.2
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setQ(q + 0.2);
break;
case 6:

// Decrease fuel consumption by 0.2
setQ(q - 0.2);

break;

}
}

public Plate(Vector position, Vector speed, double initFuel) {
state = State. FLYING;
this.position = position;
this.speed = speed;
this.fuel = initFuel;

this.q = 0;
this.a = 0;

1.2. ITaker plates.automaton

1.2.1. plates/automaton/Automaton.java
package plates.automaton;

import ga.Individual;

import plates.Competition;
import plates.Plate;
import plates.managers.*;

public abstract class Automaton implements Individual, Cloneable {
private Plate plate;
private double fitness;

public Automaton() {
fitness = Double. NEGATIVE INFINITY;

}

public double fitness() {
if (fitness == Double. NEGATIVE INFINITY) {
fitness = Fitness.fitness(this);

}

return fitness;

}

public int compareTo(Individual arg0) {
return Double.compare(arg0.fitness(), fitness());

}
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public abstract void doTurn(boolean[] variables);
public abstract Automaton repaired Automaton();
public abstract Automaton clone();

protected Plate getPlate() {
return plate;

}

public void setPlate(Plate plate) {
this.plate = plate;
}

1.2.2. plates/automaton/Fitness.java
package plates.automaton;

import plates.managers.Manager;

import plates.managers. AutomatonManager;
import plates.managers.AggressiveManager;
import plates.Competition;

import static starting.Main.parse;

import java.io.FileReader;
import java.io.BufferedReader;
import java.io.IOException;

public class Fitness {
private static Manager opponentl = readOpponent("conf\\automaton.def™);

private static Manager readOpponent(String name) {
try {
return new AutomatonManager(parse(new BufferedReader(new FileReader(name))));
} catch (IOException e) {
e.printStackTrace();
return null;

}
}

private static Manager opponent2 = new AggressiveManager();

public static double fitness(Automaton a) {
Manager m = new AutomatonManager(a);
double f = (new Competition(m, opponentl).getResult(0)) + (new Competition(opponentl,
m).getResult(1));
for (inti=0;1<8;1++) {
f +=new Competition(m, opponent2).getResult(0);

}

return f/ 10;
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}

public static double fitness2(Automaton a) {
Manager m = new AutomatonManager(a);
double f = (new Competition(m, opponentl).getResult(0)) + (new Competition(opponentl,
m).getResult(1));
for (int1=0; 1 <28; i++) {
f += new Competition(m, opponent2).getResult(0);

}

return f/ 30;

1.2.3. plates/automaton/TableAutomaton.java
package plates.automaton;

import ga.Individual;

import java.util. Random;
import java.util. LinkedList;

public class TableAutomaton extends Automaton {
public static final double ENDSTATEMUTATION = 0.3;
public static final double ACTIONSMUTATION = 0.3;
public static final double PREDICATMUTATION = 0.3;
private int numberVariables;
public int getNumberVariables() {
return numberVariables;
}
private int numberActions;
private int numberStates;

public int getNumberStates() {
return numberStates;

}

private int initialState;

public int getlnitialState() {
return initialState;

}

private int currentState;

private int countAllVariables;
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private State[] state;

private boolean[] mark;

public TableAutomaton(int numberStates, int numberActions, int numberVariables,

}

int countAllVariables, int is) {
this.numberStates = numberStates;
this.numberActions = numberActions;
this.numberVariables = numberVariables;
this.countAllVariables = countAllVariables;
state = new State[numberStates];
initialState = is;
currentState = is;
mark = new boolean[numberStates];

public TableAutomaton mutate(Random r) {

}

TableAutomaton mut = new TableAutomaton(numberStates, numberActions, numberVariables,
countAllVariables, initialState);
System.arraycopy(state, 0, mut.state, 0, state.length);
int temp = r.nextInt(numberStates);
state[temp] = state[temp].mutate(r);
if (r.nextBoolean()) {
mut.initialState = r.nextInt(numberStates);

}

return mut.repaired Automaton();

public TableAutomaton[] crossover(Individual p, Random r) {

}

TableAutomaton a = (TableAutomaton) p;
TableAutomaton[] res = new TableAutomaton[2];
res[0] = new TableAutomaton(numberStates, numberActions, numberVariables,
countAllVariables, initialState);
res[1] = new TableAutomaton(numberStates, numberActions, numberVariables,
countAllVariables, a.initialState);
for (int 1 = 0; 1 < numberStates; i++) {
State[] z = state[i].crossover(a.state[i], 1);
res[0].state[i] = z[0];
res[1].state[i] = z[1];
H
res[0] = res[0].repaired Automaton();
res[1] = res[1].repaired Automaton();
return res;

public void doTurn(boolean[] variable) {

State s = state[currentState];

int index = 0;

int power = 1;

for (int 1 = countAllVariables - 1; 1 >=0; i--) {
if (s.variable[i]) {
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if (variable[i]) {
index += power;
}
power = power << 1;
}
}

for (int 1 = 0; 1 < numberActions; i++) {
if (s.transitionTable[index][1i]) {
getPlate().doAction(i);

}
}

currentState = s.endState[index];

}

public void setState(int i, State st) {
state[i] = st;

}

public State getState(int 1) {
return statel[i];

}

public TableAutomaton repairedAutomaton() {
Random r = new Random();
for (intk =0; k < 10; k++) {
for (int 1 = 0; 1 < numberStates; i++) {
mark[i] = false;
b
mark[initialState] = true;
LinkedList<Integer> queue = new LinkedList<Integer>();
queue.addLast(initialState);
while (!queue.isEmpty()) {
State st = state[queue.removeFirst()];
for (int 1 = 0; 1 < I << numberVariables; i++) {
int endState = 0;
try {
endState = st.endState[i];
} catch (Exception e) {
e.printStackTrace();
j
if (!mark[endState]) {
mark|[endState] = true;
queue.addLast(endState);

b
b
}

boolean flag = true;
for (int 1 = initialState + 1; 1 < numberStates; i++) {
if (Imark[i]) {
state[i - 1] = state[1 - 1].setEndState(r.nextInt(1 << numberVariables), 1);
flag = false;
}
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}
if (mark[0]) {
state[numberStates - 1] = state[numberStates - 1].setEndState(r.nextInt(1 << numberVariables),
0);
flag = false;
}
for (int 1 = 1; 1 < initialState; i++) {
if (Imark[i]) {

flag = false;
state[i - 1] = state[i - 1].setEndState(r.nextInt(1 << numberVariables), 1);
}
!
if (flag) {
break;
}

}

return this;

public class State implements Cloneable {

private int[] endState;
private boolean[][] transitionTable;
private boolean[] variable;

public State(int[] endState, boolean[][] transitionTable, boolean[] variable) {
this.transitionTable = transitionTable;
this.endState = endState;
this.variable = variable;

}

private State() {
transitionTable = new boolean[(1 << numberVariables)][numberActions];
endState = new int[(1 << numberVariables)];
variable = new boolean[countAllVariables];

}

public State mutate(Random r) {
State mut = new State();
System.arraycopy(variable, 0, mut.variable, 0, countAllVariables);
if (r.nextDouble() < PREDICATMUTATION) {
int f = r.nextInt(countAllVariables);
int s = r.nextInt(countAllVariables);
if (variable[f] && !variable[s]) {
mut.variable[f] = false;
mut.variable[s] = true;

}
}
for (int i = 0; 1 < endState.length; i++) {
if (r.nextDouble() < ENDSTATEMUTATION) {
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mut.endState[i] = r.nextInt(numberStates);
} else {
mut.endState[i] = endState[i];
j
if (r.nextDouble() < ACTIONSMUTATION) {
double probability = 0;
for (int j = 0; j < numberActions; j++) {
if (transitionTable[1][j]) probability += 1.0 / numberActions;
j
for (int j = 0; j < numberActions; j++) {
mut.transitionTable[1][j] = r.nextDouble() < probability;
b
}
b

return mut;

}

public State[] crossover(State p, Random r) {
State[] res = new State[2];
res[0] = new State();
res[1] = new State();
choosePred(p, res[0], res[1], r);
int t = r.nextInt((1 << numberVariables));
for (int 1 = 0; 1 < (1 << numberVariables); i++) {
if(i<=t){
res[0].endState[i] = endState[i];
res[1].endState[i] = p.endState][i];
} else {
res[1].endState[i] = endState[i];
res[0].endState[i] = p.endState[i];
h
}
for (int 1 = 0; 1 < numberActions; i++) {
t = r.nextInt((1 << numberVariables));
for (int j = 0; j < (1 << numberVariables); j++) {
if <=1 {
res[0].transitionTable[j][i] = transitionTable[j][i];
res[ 1].transitionTable[j][i] = p.transitionTable[j][1];
} else {
res[1].transitionTable[j][1] = transitionTable[j][1];
res[0].transitionTable[j][i] = p.transitionTable[j][i];
}
}
}

return res;

}

public void choosePred(State par, State chl, State ch2, Random r) {
for (int 1 = 0; 1 < countAllVariables; i++) {
chl.variable[i] = false;
ch2.variable[i] = false;

}
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int r1 = numberVariables;
int r2 = numberVariables;
for (int 1 = 0; 1 < countAllVariables; i++) {
if (variable[i] && par.variable[i]) {
chl.variable[i] = true;
ch2.variable[i] = true;
rl--;
r2--;
}
}
for (int 1 = 0; 1 < countAllVariables; i++) {
if (variable[i] != par.variable[i]) {
if ((r1 > 0) && (12 > 0)) {
if (r.nextBoolean()) {
chl.variable[i] = true;
rl--;
} else {
ch2.variable[i] = true;
12--;
j
} else {
if (r1 > 0) {
chl.variable[i] = true;
rl--;
} else {
ch2.variable[i] = true;
r2--;

public State setEndState(int i, int en) {
State res = clone();
res.endState[i] = en;
return res;

}

public int getEndState(int 1) {
return endState[i];

}

public boolean[] getActions(int 1) {
return transitionTable[i];

}

public int getVariable(int 1) {
mtk=-1;
for (int j = 0; j < countAllVariables; j++) {
if (variable[j]) {
k++;
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if(i==k) {
return j;
h
h
h
return -1;

}

public State clone() {
State res = new State();
for (int 1 = 0; 1 < transitionTable.length; i++) {
System.arraycopy(transitionTable[i], 0, res.transitionTable[i], 0, transitionTable[0].length);
}
System.arraycopy(endState, 0, res.endState, 0, endState.length);
System.arraycopy(variable, 0, res.variable, 0, variable.length);
return res;

}
}

@Override
public Automaton clone() {
TableAutomaton a = new TableAutomaton(numberStates, numberActions, numberVariables,
countAllVariables, initialState);
System.arraycopy(state, 0, a.state, 0, numberStates);
return a;

}

public String toString() {

String s ="";
s += numberStates + " " + initialState + "\n";
s += countAllVariables + " " + numberVariables + " " + numberActions + "\n";
for (int 1 = 0; 1 < numberStates; i++) {

s += toIntString(state[1].endState);

for (int j = 0; j < 1 << numberVariables; j++) {

s += toBoolString(state[i].transitionTable[j]);

}

s += toBoolString(state[i].variable);

}

return s;

}

private String tolntString(int[] a) {
String s ="";
for (int anA : a) s +=anA +"";
s += "\1’1";
return s;

}

private String toBoolString(boolean[] a) {
String s ="";
for (boolean anA : a) {
st=lanA?"0":"1";
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§
s +="\n";
return s;
}
§

1.2.4. plates/automaton/TableAutomatonFactory.java
package plates.automaton;

import java.util. Random;
import ga.IndividualFactory;
public class TableAutomatonFactory implements IndividualFactory {

private final int numberStates;
private final int countAllVariables;
private final int numberVariables;
private final int numberActions;

private final double pAction;
private static final Random RANDOM = new Random();

public TableAutomaton randomIndividual() {
TableAutomaton a = new TableAutomaton(numberStates, numberActions, numberVariables,
countAllVariables,
RANDOM.nextInt(numberStates));
for (int 1 = 0; 1 < numberStates; i++) {
int numberTransitions = 1 << numberVariables;
int[] endState = new int[numberTransitions];
boolean[][] transitionTable = new boolean[numberTransitions][numberActions];
for (int j = 0; j < numberTransitions; j++) {
endState[j] = RANDOM.nextInt(numberStates);
for (int k = 0; k < numberActions; k++) {
transitionTable[j][k] = RANDOM.nextDouble() < pAction;
h
}

boolean[] variable = new boolean[countAllVariables];
for (int j = 0; j < numberVariables; j++) {
while (true) {
int index = RANDOM.nextInt(countAllVariables);
if (!variable[index]) {
variable[index] = true;
break;
}
}
}

a.setState(i, a.new State(endState, transitionTable, variable));

}

return a.repaired Automaton();

}
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public TableAutomatonFactory(int numberStates, int countAllVariables, int numberVariables,
int numberActions, double pAction) {
this.countAllVariables = countAllVariables;
this.numberActions = numberActions;
this.numberStates = numberStates;
this.numberVariables = numberVariables;
this.pAction = pAction;

1.2.5. plates/automaton/TableAutomatonFactoryLoader.java
package plates.automaton;

import laboratory.util. AbstractLoader;
import java.util.jar.JarFile;
public class TableAutomatonFactoryLoader extends AbstractLoader<TableAutomaton>{

public TableAutomatonFactory load(Object... args){
return new TableAutomatonFactory(properties.getInt("count.states"), 8, 3,
properties.getDouble("mu"));

}

public FactoryLoader(JarFile file) {
super(file, "automaton.conf™);
}

}

1.2.6. plates/automaton/TreeAutomatonFactoryLoader.java
package plates.automaton;

import laboratory.util. AbstractLoader;
import java.util.jar.JarFile;
public class TreeAutomatonFactoryLoader extends AbstractLoader<TreeAutomaton>{

public TreeAutomatonFactory load(Object... args){
return new TreeAutomatonFactory(properties.getInt("count.states"), 8, 3,
properties.getDouble("mu"));

}

public FactoryLoader(JarFile file) {
super(file, "automaton.conf");
h
}
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1.2.7. plates/automaton/TreeAutomaton.java
package plates.automaton;

import plates.automaton.tree.Tree;
import plates.automaton.tree. Tree. TreeNode;

import java.util. Random;
import ga.Individual;
public class TreeAutomaton extends Automaton {
public static final double VERTEX MUTATION PROBABILITY =0.5;
public static final double VERTEX CROSSOVER PROBABILITY =0.5;
public static final int PENALTY = 3;
private Tree[] state;
private int initialState;
private int currentState;
private int height;
private double fitness;
private TreeAutomatonFactory fact;

public TreeAutomaton(int numberStates, int is, int height, TreeAutomatonFactory fact) {
state = new Tree[numberStates];
initialState = is;
currentState = is;
this.height = height;
fitness = Double. NEGATIVE INFINITY;
this.fact = fact;

}

public void doTurn(boolean[] variable) {
TreeNode s = state[currentState].getNode(variable);
for (int 1 = 0; 1 < s.getActions().length; 1 ++) {
if (s.getActions()[1]) {
getPlate().doAction(i);
}
}

currentState = s.getEndState();

}

public TreeAutomaton repairedAutomaton() {
return this;
}
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public void setState(int i, Tree a) {
state[i] = a;
}

public Tree getState(int 1) {
return state[1i];
}

public int getlnitialState() {
return initialState;
}

public int getNumberStates() {
return state.length;
}

public int getCountAllVariables() {
return fact.getCountAllVariables();
}

public int getNumberActions() {
return fact.getNumberActions();
}

public int getHeight() {
return height;
}

public TreeAutomaton clone() {
TreeAutomaton res = new TreeAutomaton(state.length, initialState, height, fact);
System.arraycopy(state, 0, res.state, 0, state.length);
return res;

}

public TreeAutomaton mutate(Random r) {
TreeAutomaton mut = clone();
if (r.nextBoolean()) {
mut.initialState = r.nextInt(state.length);
}
mut.state[r.nextInt(state.length)] = mut.state[r.nextInt(state.length)].mutate(fact.randomTree(0), r);
return mut.repaired Automaton();

}

public TreeAutomaton[] crossover(Individual p, Random r) {

TreeAutomaton| ] res = new TreeAutomaton|[2];
res[0] = new TreeAutomaton(state.length, initialState, height, fact);
res[1] = new TreeAutomaton(state.length, initialState, height, fact);
TreeAutomaton a = (TreeAutomaton) p;
for (int 1 = 0; 1 < state.length; i ++) {

Tree[] tree = state[i].crossover(a.state[i], r);

res[0].setState(i, tree[0]);
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res[1].setState(i, tree[1]);

}

return res;

}

public double fitness() {
if (fitness == Double. NEGATIVE_ INFINITY) {
int max = height;
for (int 1 = 0; 1 < state.length; i ++) {
max = Math.max(max, state[i].getHeight());

}
fitness = super.fitness() - (max - height) * PENALTY;

}

return fitness;

}

public String toString() {

",

String s ="";
s += state.length + " " + initialState + "\n";
s += fact.getNumberActions() + "\n";
for (int 1 = 0; 1 < state.length; i ++) {
s += state[i].toString() + "\n";

}

return s;

1.2.8. plates/automaton/TreeAutomatonFactory.java
package plates.automaton;

import ga.IndividualFactory;

import plates.automaton.tree. Tree;

import plates.automaton.tree. Tree. TreeNode;

import java.util. Random;

public class TreeAutomatonFactory implements IndividualFactory {
private static final double VERTEXPROBABILITY = 0.75;
private int numberStates;
private int countAllVariables;
private int numberActions;
private double pAct;
private int height;

private static final Random RANDOM = new Random();
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public TreeAutomatonFactory(int numberStates, int countAllVariables, int numberActions,
double pAct, int height) {
this.countAllVariables = countAllVariables;
this.numberActions = numberActions;
this.numberStates = numberStates;
this.pAct = pAct;
this.height = height;
h

public int getCountAllVariables() {
return countAllVariables;

}

public int getNumberActions() {
return numberActions;

}

public TreeAutomaton randomIndividual() {
TreeAutomaton res = new TreeAutomaton(numberStates, RANDOM.nextInt(numberStates), height,
this);
for (int 1 = 0; 1 < numberStates; 1 ++) {
res.setState(i, new Tree(randomTree(0)));

}

return res;

}

public TreeNode randomTree(int level) {
if((RANDOM.nextDouble() > VERTEXPROBABILITY) || (level >= 2 * countAllVariables)){
int endState = RANDOM.nextInt(numberStates);
boolean[] var = new boolean[numberActions];
for (int 1 = 0; 1 < var.length; 1 ++) {
var[i] = RANDOM.nextDouble() < pAct;
}

return new TreeNode(endState, var);

}

return new TreeNode(randomTree(level + 1), randomTree(level + 1),
RANDOM.nextInt(countAllVariables));

1.3. ITaker plates.managers

1.3.1. plates/managers/AgressiveManager.java
package plates.managers;

import java.util.List;
import java.util. Random;

import plates.Plate;
import plates.Config;
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public class AggressiveManager implements Manager {

private List<Plate> plates;
private Random random = new Random();

public void doTurn() {
int cnt = 0;
for (Plate plate : plates) {
cnt++;
if (cnt < Config.getPlatesCount()) {
if ((Math.abs(plate.getSpeed().x) < le-6) || (plate.getSpeed().y / plate.getSpeed().x > -0.3)) {
plate.setA(random.nextDouble() * Config.getMaximalRotateAngle());
} else {
plate.setA(0);
}
plate.setQ(random.nextDouble() + 0.4);
} else {
if (plate.getPosition().y > Config.getFieldHeight() - 2) {
plate.setA(5);
} else {
plate.setA(Math.atan2(plate.getSpeed().y, plate.getSpeed().x) * 180 / Math.PI);
h
plate.setQ(0.4);
h
h

}

public List<Plate> getPlates() {
return plates;

}

public void init(List<Plate> plates, List<Plate> allPlates) {
this.plates = plates;

b
b

1.3.2. plates/managers/AutomatonManager.java
package plates.managers;

import java.util.List;
import java.util. ArrayList;

import plates.Plate;

import plates.Config;

import plates.automaton. Automaton;
import plates.utils.Vector;

public class AutomatonManager implements Manager {

private List<Automaton> automata;
private List<Plate> plates;
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private List<Plate> allPlates;

public void doTurn() {
for (int 1 = 0; 1 < plates.size(); i++) {

Plate plate = plates.get(i);

if (plate.isFlying()) {
boolean leftBorderIsNear = plate.getPosition().y < 2;
boolean rightBorderIsNear = Config.getFieldHeight() - plate.getPosition().y < 2;
boolean otherPlateOnTheLeft = false;
boolean otherPlateOnTheRight = false;
boolean otherPlateInFront = false;
boolean otherPlateBehind = false;
for (Plate otherPlate : allPlates) {

if (plate == otherPlate) continue;
if (lotherPlate.isFlying())
continue;

if ('canHit(plate, otherPlate))
continue;

if (plate.getPosition().subtract(otherPlate.getPosition()).getLength() <= 10) {
if (((plate.getPosition().y - otherPlate.getPosition().y) > 0) &&
((plate.getPosition().y - otherPlate.getPosition().y) <= 5) &&
(Math.abs(plate.getPosition().x - otherPlate.getPosition().x) < 2)) {
/I Somebody on the left
otherPlateOnTheLeft = true;
}
if (((plate.getPosition().y - otherPlate.getPosition().y) < 0) &&
((plate.getPosition().y - otherPlate.getPosition().y) >=-5) &&
(Math.abs(plate.getPosition().x - otherPlate.getPosition().x) < 2)) {
// ' Somebody on the right
otherPlateOnTheRight = true;

}

if ((Math.abs(plate.getPosition().y - otherPlate.getPosition().y) < 3) &&
((plate.getPosition().x - otherPlate.getPosition().x) >= -5) &&
((plate.getPosition().x - otherPlate.getPosition().x) < 0)) {
/I Somebody in front of us
otherPlateInFront = true;

}

if ((Math.abs(plate.getPosition().y - otherPlate.getPosition().y) < 3) &&
((plate.getPosition().x - otherPlate.getPosition().x) <= 5) &&
((plate.getPosition().x - otherPlate.getPosition().x) > 0)) {
/I Somebody behind us
otherPlateBehind = true;

}
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boolean[] x = new boolean[]{leftBorderIsNear, rightBorderIsNear,
otherPlateOnTheLeft, otherPlateOnTheRight, otherPlateInFront, otherPlateBehind};
automata.get(i).doTurn(x);
§
§
§

private boolean canHit(Plate thisPlate, Plate other) {
Vector vl = thisPlate.getSpeed();
Vector posl = thisPlate.getPosition();
Vector v2 = other.getSpeed();
Vector pos2 = other.getPosition();

Vector deltaV = v1.subtract(v2);
Vector deltaPos = pos1.subtract(pos2);

double a = deltaV.getLength() * deltaV.getLength();

double b = 2 * deltaV.multiply(deltaPos);

double ¢ = deltaPos.getLength() * deltaPos.getLength() - 4 * Config.getPlateDiameter() *
Config.getPlateDiameter();

doubled=b *b-4*a*c;

if (d<0)
return false;

if (Math.abs(a) <= 1e-9)
return false;

double t1 = (-b + Math.sqrt(d)) / (2 * a);
double t2 = (-b - Math.sqrt(d)) / (2 * a);

return (t1 >=0) || (t2 >=0);
}

public List<Plate> getPlates() {
return plates;

}

public AutomatonManager(Automaton a) {
int n = Config.getPlatesCount();
automata = new ArrayList<Automaton>(n);
automata.add(a);
for (inti=1;1<n;i++) {

automata.add(a.clone());

}

}

public void init(List<Plate> plates, List<Plate> allPlates) {
this.plates = plates;
this.allPlates = allPlates;
for (int 1 = 0; 1 < automata.size(); i++) {
automata.get(i).setPlate(plates.get(i));

}
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1.3.3. plates/managers/Manager.java
package plates.managers;

import java.util.List;

import plates.Plate;

public interface Manager {
public void doTurn();
public List<Plate> getPlates();

public void init(List<Plate> plates, List<Plate> allPlates);

}
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