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import java.util_ArrayList;

import java.util._.Collections;
import java.util_Random;

/**

* RVIALZ T %

* kazuki

* HFOHHOFIZL > THADIDFEEZXDTANVAID T T A
*/

public class RvIAIl {
Evaluator eval = new Evaluator(); // &~ AHOMIMED A A% A
int color; //H DA DEEFRTEL

/**
* aVANTIH
* color B DOADOENRAT HT-DDF 5
*/

public RvIAI(int color) {
// FHMMEDOROER L 2 ©—3 5 BmoOHLEIT 5
this.color = color;
eval .makeValues();

+
/**
* decide X Y v K
* state S/EDOEHEZ 2 —T 5720 D513
- ST OF OB O % 72
*/

public int[] decide(GameState state){
ArrayList<int[]> list = new ArrayList<int[]>(Q;
Random rnd = new Random();
int masul[] = new iInt[2];
int maxvalue = Integer.MIN_VALUE;
int minvalue = Integer.MAX_VALUE;
int eval = 0;
int counter = O;
int range[] = {-1, 0, 1};
GameState subBoard = new GameState();
GameState subPreBoard = new GameState();
ArrayList<Value> vl = new ArrayList<Value>();
ArrayList<Value> v2 = new ArraylList<Value>();



1/ TS
movecheck(state, list);

it (list.size() == 1) {
I/BERIFR 1 SDOGEICEDOFETNT S
masu[0] = list.get(0)[0];
masu[l] = list.get(0)[1];
return masu;
+
1T((60-state.getTurn()) < 6){
1150 DX — BN 6 X — LT OGS
for(int i1=0; i<list.size(); 1++){
/B EMHTFOADENRELRD L) e FrEs
subBoard = state.copy();
subBoard.put(list.get(i)[0],
list.get(i)[1]D);
eval = subBoard.getBlack() -
subBoard.getWhite();
if(subBoard.player == 1){
if(eval > maxvalue){
maxvalue = eval;
masu[0] = list.get(i)[0];
masu[l] = list.get(i)[1];
}
Yelse{
if(eval < minvalue){
minvalue = eval;
masu[0] = list.get(i)[0];
masu[1l] = list.get(i)[1];

¥
}

return masu;

}

if (state.getTurn() == 1) {
//BEDPENO L FOLARIIREFLRSIIICTTD
int num = rnd.nextInt(2);
for (int 1 = 0; 1 < list.size(); i++) {
subBoard = state.copy();
subBoard.put(list.get(i)[0],
list.get(i)[1]);
eval = -alphabeta(subBoard, 5,
-Integer .MAX_VALUE,
-Integer .MIN_VALUE) ;
vl.add(new Value(list.get(i)[O0],
list.get(i)[1], eval));



¥

Collections.sort(vl, new ValueComparator());

masu[0] = vl.get(0 + num).getX();
masu[1l] = vi.get(0O + num).getY();
} else {

/1 A5 DR T &2 OFHIE ZArrayListOvl (2T 5
for (int 1 = 0; i < list.size(); i++t) {
subBoard = state.copy();
subBoard.put(list.get(i)[0],
list.get(D)[1]);
eval = -alphabeta(subBoard, 5,
-Integer .MAX_VALUE,
-Integer .MIN_VALUE);
vl.add(new Value(list.get(i1)[O0],
list.get(i)[1], eval));
+
/B DNEIZ A~ 2 T <
if(this.color == 1){
Collections.sort(vl,
new ValueComparator());

}
else{
Collections.sort(vl,
new ValueComparatorR());
+

/IO FEFEDOHEFOGEMT & OFHifEZArrayListDOv2 IZHNT 5
movecheck(subPreBoard, list);
for (int j = 0; j < list.size(); j++) {
subPreBoard = state.getPreBoard().copy(Q);
subPreBoard.put(list.get(j)[0],
list.get()[1D:
eval = -alphabeta(subPreBoard, 5,
-Integer .MAX_VALUE,
-Integer .MIN_VALUE) ;
v2.add(new Value(list.get(j)[O0],
list.get(J)[1], eval));
+
/B DONEIZ A~ 2 T <
if(this.color == 1){
Collections.sort(v2,
new ValueComparatorR());
+
else{
Collections.sort(v2,

9
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}

new ValueComparator());

//HFOFRED R SIZ L > THOF 2[R L S ORFfifE OB

for (int h = 0; h < v2._.size(); h++t) {
it ((v2.get(h).getX() == state.log[0])
&& (v2.get(h).getY() == state.log[1]))
counter = h;

}

iT (counter >= (vl.size() - 1)) {
int num = rnd.nextint(2);

masu[0] = vl.get(vl.size() - 1 +
range[num]) .getX();
masu[l] = vl.get(vl.size() - 1 +

range[num]) .getY();

}else if(counter == 0){
int num = rnd.nextiInt(2);

masu[0] = vl.get(0O + num).getX();

masu[l] = vl.get(0O + num).getY();
Yelse {

int num = rnd.nextint(3);

masu[0] = vl.get(counter +

range[num]) .getX();
masu[l] = vl.get(counter +
range[num]).getY();

return masu;

}

/**
*
*
kS
*
kS
*

*/

alphabetax v v
state BIEOBHEZ 2 —F 5720 D54
depth RETHERIEZATITH72DDFIHKL
alpha mEELZ AT L2055
beta U1V #1795 7DD 54K
1A F D FFAmAE

public int alphabeta(GameState state, int depth,

10



int alpha, int beta){
GameState sub;
int value = 0;
ArrayList<int[]> list = new ArrayList<int[]>Q);

it (depth == 0)
return evaluate(state);

if (state.checkPass()) {
sub = state.copy();
sub.pass();
value = -alphabeta(sub, depth - 1,
-beta, -alpha);
return value;

}

movecheck(state, list);

for (int 1 = 0; 1 < list.size(); i++) {
sub = state.copy(Q);
sub._put(list.get(i)[0], list.get(i)[1]);
value = -alphabeta(sub, depth - 1,

-beta, -alpha);
alpha = Math.max(alpha, value);
it (alpha >= beta) {
return alpha;

+

+

return alpha;

}

/**
* evaluateX YV v R
* state BITEOE A 2 ¥ —T 57D D55K
* % 1t oD A i
*/
public int evaluate(GameState state) {
int value = 0;
for (int x = 0; x < 8; x++) {
for (inty = 0; y < 8; y++) {
value += state.data[x][y] *
eval .values[x]Lv]l:
by
b

return value;
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* movecheck X YV v R

* BEHIFERTAY YR

* @param state BUEOMHZ A —T 572D D54

* @param list BT 5720 DArrayListz AJ13 5 7= 055
*/

public void movecheck(GameState state,
ArrayList<int[]> list) {
list.clear(Q);
// EICAEBETOAN Ty D
for (int x = 0; x < 8; x++) {
for (inty =0; y < 8; y++) {
/! ARBHDHEZAFRITT
if (state.data[x]Ly] !'= 0)
continue;

if (state.canreverse(x, y)) {

int pos[] = { X, V¥ };
list.add(pos);
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