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5.1 Piece 75X

BioHig s 7 2
74—V K
isBlack boolean #: true:J5F DB false:#F D
name char %: 570D 4 i
number int B:EDFES (K5 B D FKRIE )
pieceValue int 545 o ffi i
pieceValue2 int #4: i D ffif# 2
walk int B4\ T3 2 5T
run int 7 o TIT I 2 5T

Ay R
isBlack()boolean B: 55 F D) A
isWhite()boolean B: % F 0 B A
getName()char BL: 50 o £ i
getNumber()int 24:5 D %5
getPieceValue()int: 5 o fffifE
getPieceValue2()int: B D fifE 2
notMove(int r, int c)boolean BL:E)F 72 \WEH (77 4V~ TE)T 5)
checkPosition(int r, int ¢)boolean Bl:r 17 ,c 4% 5- Z 5 A EH N IR 5
addNextPositionByWalk
(Position position:Bi7E D,
int T:50D1T,
int c:BD %1,
int[][] walk:#\ T 5 [,
ArrayList<Position> positions:E\ 7z OV A )void Bl AN T#ED
addNextPositionByRun
(Position position: B D,
int r:B0 D17,
int c:EIDF],
int[][] run:zE > THED 5 FiH,
ArrayList<Position> positions:Bj\ 7= D8 ) 2 b )void BL:E > THD
moveCountByWalk
(Position position: Bi7E D,
int T:50D1T,
int c:BD %1,



int[][] walk:#\\ T 5 Fil)int BLANTHED 2 5T DX
moveCountByRun

(Position position: BiAE D # T,

int T:50D17,

int c:BD %1,

int[][] run:zE > THED BT DL )int B > THD 2 5 DL
canWalk

(Position position, F7E D # i

int r, DT

int ¢, B3

int newR, 17 Z L DfT

int newC, 17 & D7

int[][] walk)boolean BL:#x\\TIFIF B E S D F = v o
canRun

(Position position: Bi4E D #TH,

int T:50D1T,

int c:BD %1,

int newR:AT & L DT,

int newC:47 &5 D71,

int[][] run:zE - THD 5 FiMl)boolean Bl:iE - T 2 BT E S D F = v o
addNextPosition

(Position position: Bi{E D # T,

int T:50D17,

int c:ByD %,

ArrayList<Position> positions)void TL:50 % &2 U 7z O#&mE Y X b
moveCount

(Position position: Bi4E D # T,

int T:50D1T,

int c:EIDF])int BB 23E T 2 Bt DEL

canMove

(Position position:Bi{ED#TH,

int mEITEOT (1 RSRBE)

int c:EP DS (KDL& IIRLHOERS) |

int newR:#E2:3 (}I2) 17,

int newC:E153 (}12) Fl)boolean BLA[REREFNE S HDF = v &

AVANTIXR
Piece reverse()abstract B: 0> < DR U 7z KD
Piece originalPiece()abstract %: % fi D 5



52 Piece 75 ADY T ISR

FuZ R : 4] 27
Gin 7 7 A: [§R) #&KT
Gyok 7 5 A: TE| %#%K7T
H 7oA I# 2#FKT
Kak 77 Z: ] #&7
Kei 7 7 A: Tk] #&KT
Kin 7o 2: 4] 27
Kyo 79 A: 1&] &K
To 2 ZA: T&] 2#KRT

53 Play 72 X

AL AV YR
main(String[] args)void # ik & %

5.4 Position 7 5 R

AR YN B S

74—V K
turn boolean T true:/eF-FHK. false:BFH
boad
blackPocket JoF D FFH B
whitePocket #F-D#¢5H i
lastMoveR int B I B 7247
lastMoveC int B : B2 B\ 725
positionValue int 548 fij o fffi i
turnNumber int #: 44
depth int B:FADHES
random Random %Y:ELEK
moveValue int BL:8) 1T 2 5 O3 5 EHA

AVANT IR
Position(int depth:&@tA DS ) AR DR E 2 3 %
Position(Position oldPosition:Hj D& ):FIOME %2 I ¥ —F 2
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(int oldR:JEDAT,

int oldC:u D%,

int newR:E)\W 72 D17,

int newC:E\\ 72D H): 5 & By g
drop

(int h:fFHH OB E 24T D%,
boolean 1:F T DPETH D0,
int newR:$T 217,

int newC:$TD%1):5 % 7>
bestMove(): & #HF % KD 5

AV R
getTurn()boolean B: &5 &5 D FFHN
Piece getPiece
(int r:AT,
int c:¥1)boolean T:MED~ ZHIZH 281 %55 (Z 1) 1iX null)
getLastMoveR ()int B ICE N 2172155
getLastMoveC()int B & IIZ #7252 15 5
getBlackPocket () ArrayList<Piece>:55F D i b il % K 3
getWhitePocket () ArrayList<Piece>:#F O H B & 1K 3
getPositionValue()int % # f llifE % & 3
canDrop
(int pAI&EH DR BB,
int newR:$T D17,
int newC:$J2%)boolean BLEI [ THENE I DF v 72T 2
addHand
(ArrayList<Piece> hand: &F " EFORELEH Y 2 b,
Piece piece: M A % Bil)void L& HH0IZINZ 5
printBoad()void 28w DR
printLine()void & DO KR % 5[ <
nextMoves() ArrayList<Position> (2 Al REZR BT U A b % kD %
value()int B —FE < F A 72 R DB OAHiff % kD 5
getPieceValue
(int r:By01T,
int c:EIDF],
boolean t:F% )int #L: 5 D Afif % 5k ed 5
value(int d:FiA D X )int LA OAfifE % kb 5
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e Fu/s 7 X
/**
* @author NATSUMI MASUDA
*/

package kyotosyogi2;

YELS
x %
*

*/

public class Fu extends Piece {
private int[1[] walkl = { {1, 0 } }; // BIICZEIFHL

public Fu(boolean isBlack) {
this.isBlack = isBlack;
this.name = ’ #;
this.number = 1;
this.pieceValue = 100;
this.pieceValue2 = 150;
walk = walkl;

public Piece reverse() {

return new Hi(isBlack);

public Piece originalPiece() {

return new Fu(!isBlack);

public boolean notMove(int r, int c) {
return (isBlack && r == 4) || ('isBlack && r == 0);

}
e Gin 77 A
VLS
* Qauthor NATSUMI MASUDA
*/

package kyotosyogi2;
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/**
* §R
*

*/

public class Gin extends Piece {
private int[1[] walkl = { {1, -1}, {1, 0}, {1, 2}, {-1, -1} {-1,1%}2} // &
&4 HmEERNICHL

public Gin(boolean isBlack) {
this.isBlack = isBlack;
this.name = ’ §R’;
this.number = 7;
this.pieceValue = 150;
this.pieceValue2 = 100;
walk = walkl;

public Piece reverse() {

return new Kak(isBlack);

public Piece originalPiece() {

return new Gin(!isBlack);

}
o Gyok 7 7 A
/*%
* Qauthor NATSUMI MASUDA
*/

package kyotosyogi2;

/*%
* £
*

*/

public class Gyok extends Piece {
private int[J[] walkl = { {1, -1}, {1,023}, {1, 13} {0, -123% {0, 13} {-1,-13} {-1,01} {
AREICHL

public Gyok(boolean isBlack) {
this.isBlack = isBlack;
this.name = ’> £7;
this.number = 0;
this.pieceValue = 10000;

18



this.pieceValue2 = 10000;
walk = walkl;

public Piece reverse() {
return new Gyok(isBlack);

public Piece originalPiece() {
return new Gyok(!isBlack);

}
e HiZ 7 A
YELS
* Qauthor NATSUMI MASUDA
*/

package kyotosyogi2;

/**
* 7R
*

*/

public class Hi extends Piece {

private int runl[1[1 ={ {1, 0}, {0, -1}, {0, 1}, {-1, 0} }; // HtMICED

public Hi(boolean isBlack) {
this.isBlack = isBlack;
this.name = ’> ®’;
this.number = 2;
this.pieceValue = 100;
this.pieceValue2 = 150;

run = runl;

public Piece reverse() {
return new Fu(isBlack);

public Piece originalPiece() {
return new Fu(!isBlack);

}
e Kak 7 7 X
/**
* Qauthor NATSUMI MASUDA
*/
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package kyotosyogi2;

/*%*
* 3
*

*/

public class Kak extends Piece {

private int runl[10] = { {1, -1}, {1, 1}, {-1, -1}, {-1, 1} }; // BDHIFHIED

public Kak(boolean isBlack) {
this.isBlack = isBlack;
this.name = ’ f7;
this.number = 8;
this.pieceValue = 150;
this.pieceValue2 = 100;

run = runl;

public Piece reverse() {

return new Gin(isBlack);

public Piece originalPiece() {

return new Gin(!isBlack);

}
e KeiZ 7 A
/*%*
* Q@author NATSUMI MASUDA
*/

package kyotosyogi2;

/*%
*
*

*/

public class Kei extends Piece {
private int[J[] walkl = { { 2, -1 }, {2, 1 } }; // BIADLISITRDITHL

public Kei(boolean isBlack) {
this.isBlack = isBlack;
this.name = ’ #’;
this.number = 6;

this.pieceValue = 100;

20



this.pieceValue2 = 100;
walk = walkl;

public Piece reverse() {

return new Kin(isBlack);

public Piece originalPiece() {

return new Kin(!isBlack);

public boolean notMove(int r, int c) {

return (isBlack && r >= 3)

}
e Kin 77 A
YELS
* Q@author  NATSUMI MASUDA
*/

package kyotosyogi2;

/**
* &
*

*/

public class Kin extends Piece {

private int[J[] walkl = { {1, -1}, {1, 02}, {1, 1}, {0,

RSB LI H L

public Kin(boolean isBlack) {
this.isBlack = isBlack;
}ﬁ);

this.number = 5;

this.name =

this.pieceValue = 100;
this.pieceValue2 = 100;
walk = walkl;

public Piece reverse() {

return new Kei(isBlack);

public Piece originalPiece() {

return new Kin(!isBlack);

('isBlack && r >= 1);

21
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e Kyoo7 7 A

/**
* Qauthor NATSUMI MASUDA
*/

package kyotosyogi2;

/**
* &
*

*/

public class Kyo extends Piece {
private int runl[1[J = { {1, 0 } }; // BIICE?

public Kyo(boolean isBlack) {
this.isBlack = isBlack;
this.name = ’ &’;
this.number = 3;
this.pieceValue = 100;
this.pieceValue2 = 100;

run = runl;

public Piece reverse() {

return new To(isBlack);

public Piece originalPiece() {

return new Kyo(!isBlack);

public boolean notMove(int r, int c) {
return (isBlack && r == 4) || ('isBlack && r == 0);

e Piece 7 7 A

/*x
* Qauthor NATSUMI MASUDA
x/

package kyotosyogi2;

import java.util.ArrayList;

/*%

* BDHFK I TR

*

*/

22



public abstract class Piece {
protected boolean isBlack; // true:%FDEI false:#&FDH
protected char name; // DR
protected int number; // FIDHE S (FLEFHOEXRRIERF)
protected int pieceValue; // SODIM{&E
protected int pieceValue2; // SID{f{E 2
protected int[][] walk = {3};
protected int[][] run = {3};

/%%
* EFOHH?
* Q@return
*/
public boolean isBlack() {

return isBlack;

YELS
* BFOEMN?
* Qreturn
*/
public boolean isWhite() {

return !isBlack;

/*%*
* BID&R
* Q@return
*/
public char getName() {

return name;

/**
* BDES
* Q@return
*/
public int getNumber() {

return number;

/%%
* FOffiE
* @return
*/
public int getPieceValue() {

return pieceValue;
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/%%

* EOfH{E 2

* Q@return

*/

public int getPieceValue2() {

return pieceValue2;

/*x

* BIFRVEA (774 NTEITS)

* Qreturn

*/

public boolean notMove(int r, int c) {

return false;

}

VAT
* BETHEREAN D ?
* Qparam r 17
* Qparam c Il

* Q@return
*/
public boolean checkPosition(int r, int c) {
return (r >= 0 & r < 5 && c >= 0 && c < 5);

* HWTED

* @param position WEOEE

* Qparam T DT

* @param c EaloRdl]

* Qparam walk HWTHSHDZHRA

* @param positions EjL = OBmY) R b

*/

public void addNextPositionByWalk(Position position, int r, int c, int[][] walk, ArrayList<Position> po
int newR;

int newC;

for (int i = 0; i < walk.length; i++) {
if (isBlack) {
newR = r + walk[i] [0];
newC = ¢ + walk[i][1];
} else {
newR walk[i] [0];
newC = ¢ - walk[i][1];

]
H
|

}
if (checkPosition(newR, newC)) {
if (position.getPiece(newR, newC) == null) {

positions.add(position.move(r, c, newR, newC));
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} else if (position.getPiece(newR, newC).isBlack() != isBlack) {

positions.add(position.move(r, c, newR, newC));

¥
}
}
}
/**
* EoTHD
* @param position REOCET
* @param r Lok
* @param c B[R]l
* @param run E>TEDHZHA
* Q@param positions EhLWomo®mY 2 b
*/
public void addNextPositionByRun(Position position, int r, int c, int[]J[] run, ArrayList<Position> posi
int newR;
int newC;

for (int i = 0; i < run.length; i++) {
for (int j = 0; j < 4; j++) {
if (isBlack) {

newR = r + (run[i][0]) * (j + 1);

newC = ¢ + run[il[1] * (j + 1);
} else {

newR = r - (run[i][0]) * (j + 1);

newC = ¢ - run[il[1] * (G + 1);

}
if (checkPosition(newR, newC)) {
if (position.getPiece(newR, newC) == null) { // ¥ AN ZFE

WTWELEDD
positions.add(position.move(r, c, newR, newC));
} else if (position.getPiece(newR, newC).isBlack() !'= isBlack) { // #H
FoHsHNIE
positions.add(position.move(r, c, newR, newC));
break; // BEE->7/=5#&bY
} else {
break; // BKRADEINHNILKRDHY
}
}
}
}
}
YELS
* HWTHED B BDH
* Qparam position HEOR®E
* Qparam r ST
* Q@param c Sa3
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* @param walk HWTHEDZHRA
* Q@return
*/
public int moveCountByWalk(Position position, int r, int ¢, int[][] walk) {
int newR;
int newC;

int ret = 0;

for (int i = 0; i < walk.length; i++) {
if (isBlack) {

newR = r + walk[i] [0];
newC = ¢ + walk[i][1];
} else {
newR = r - walk[i] [0];
newC = ¢ - walk[i] [1];
}
if (checkPosition(newR, newC)) {
if (position.getPiece(newR, newC) == null) {
ret++;

} else if (position.getPiece(newR, newC).isBlack() != isBlack) {

ret++;

}

return ret;

/**

*

Eo THED DIHMDE
* Qparam position RIEDEE
* Qparam T DT
* @param c EaloRdl]
* Qparam run E->TEDHDHMA
*/
public int moveCountByRun(Position position, int r, int c, int[][] run) {
int newR;
int newC;

int ret = 0;

for (int i = 0; i < run.length; i++) {
for (int j = 0; j < 4; j++) {
if (isBlack) {
newR = r + run[i] [0] * (j + 1);
newC = ¢ + (zun[il[1]) * (j + 1);
} else {
newR = r - run[i][0] * (j + 1);
newC = ¢ - (runl[il[1]) * (j + 1);
}
if (checkPosition(newR, newC)) {
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if (position.getPiece(newR, newC) == null) {
ret++;

} else if (position.getPiece(newR, newC).isBlack() != isBlack) {

ret++;
break;
} else {
break;
}
}
}
}
return ret;
}
/%%
* ZWTITIT RGN EIDDF v Y
* Oparam position RIEDEE
* Qparam T ERDIT
* Qparam c EnD 5

* Qparam newR {T&&D1T
* Qparam newC {TZ kD7
* Qparam walk HWTHEDH D AR
* Qreturn
*/
public boolean canWalk(Position position, int r, int c, int newR, int newC, int[][] walk) {
boolean ret = false;
if (!checkPosition(newR, newC)) { // BEHNICITIH> &L
return ret;
}
if (position.getPiece(newR, newC) != null) {
if (position.getPiece(newR, newC).isBlack == isBlack) { // B DN H 3
BATICITZ S & L
return ret;

}
for (int i = 0; i < walk.length; i++) {
if (isBlack) {
if (newR == r + walk[i] [0] && newC
ret = true;
break;

c + walk[i][1]) {

}
} else {
if (newR == r - walk[i] [0] && newC
ret = true;
break;

c - walk[i]1[1]) {

}

return ret;
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/*%*
* ES>TITIF2BADNEDIDDF Y Y
* Qparam position IRFEDEME
* Qparam r DT
* @param c Bl
* Qparam newR {TEF&D1T
* Qparam newC {TE D3I
* Qparam walk E> CHEHDZHMA
* Q@return
*/
public boolean canRun(Position position, int r, int c, int newR, int newC, int[][] run) {
boolean ret = false;
if (!checkPosition(newR, newC)) { // JEHICITZH &L
return ret;
}
if (position.getPiece(newR, newC) != null) {
if (position.getPiece(newR, newC).isBlack == isBlack) { // B9 OHH»H 3
BAFICITZ > & L

return ret;

}
for (int i = 0; i < run.length; i++) {
for (int j = 0; j < 4; j++) {
int pr;
int pc;
if (isBlack) {
pr =t + run[il[0] * (j + 1);
pc = ¢ + (runl[il[1]) * (j + 1);

} else {
pr = r - run[i][0] * (j + 1);
pc = ¢ - (runl[il[1]) * (j + 1);
}
if (!checkPosition(pr, pc)) {
break;
}

if (position.getPiece(pr, pc) == null) {
if (newR == pr && newC == pc) {
return true;
}
} else if (position.getPiece(pr, pc).isBlack != isBlack) {
if (newR == pr &% newC == pc) {
return true;
} else {
break;

} else {
break;
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}

return ret;

/**

*

BaE LROR®m) R~

* @param position REOCET

* @param r Lok

* @param c Ll

* Qparam positions

*/

public void addNextPosition(Position position, int r, int c, ArrayList<Position> positiomns) {
addNextPositionByWalk(position, r, c, walk, positions);

addNextPositionByRun(position, r, c, run, positions);

}

/*x

* BIDVENT B IHFRDE

* Qparam position REOEME
* Qparam T ST

* Q@param c L[]l

*/

public int moveCount(Position position, int r, int c) {

return moveCountByWalk(position, r, c, walk) + moveCountByRun(position, r, c, run);

/**

*

AEERBFNE I IDF TV Y

* Qparam r EINTITDIT (-1 R SFLE)

* Qparam ¢ ENTTDI (FHEHMOBERKFLEHDOES)
* Qparam newR BEIMY ($1D) 17

* Qparam newC EIMY (312) 7l

* Q@return
*/
public boolean canMove(Position position, int r, int c, int newR, int newC) {
return canWalk(position,r, c, newR, newC, walk) || canRun(position,r, c, newR, newC, run);
}
VETS

* U2 < WiRLEZRDS
* Qreturn
*/

public abstract Piece reverse();
YELS

* RED5

* Q@return
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*/

public abstract Piece originalPiece();

e Play 7 7 A
/*%
* Qauthor NATSUMI MASUDA
*/

package kyotosyogi2;
import java.util.Scanner;
public class Play {

public static void main(String[] args) {
Position p = new Position(2);
Position tmpP;
Scanner kbd = new Scanner(System.in);
int r, c, newR, newC;
while (true) {

/¥ AVE21—49— %/

p = p-bestMove();

p.printBoad();

int v = p.getPositionValue();
System.out.printf ("### %d ###\n", v);
if (v > 15000 || v < -15000) {

break;
}
/¥ TZET */
/¥ ANHE

while (true) {
System.out.print ("Please intput next move:");
r = kbd.nextInt();
¢ = kbd.nextInt();
newR = kbd.nextInt();
newC = kbd.nextInt();
tmpP = p.humanMove(r, c, newR, newC);
if (tmpP != null) {
p = tmpP;
break;

} x/

p-printBoad () ;

v = p.getPositionValue();
System.out.printf ("### %d ###\n", v);
if (v > 15000 || v < -15000) {

break;
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/¥ TZET */
}
kbd.close();

e Position 7 7 A

/*%
* Qauthor NATSUMI MASUDA
*/

package kyotosyogi2;
import java.util.ArrayList;

import java.util.Random;

YELS
* BEREERT IR
*
*/

public class Position {
private boolean turn; // true:%&F#H. false: BFH
private Piece[][] boad; // #& (5°"e2°"9c""96""ef~"b8~"8f 5)
private ArrayList<Piece> blackPocket; // %&FDELH
private ArrayList<Piece> whitePocket; // BFODELH
private int lastMoveR; // mRICEILN1T
private int lastMoveC; // mIZICEIW=FI
private int positionValue; // IRHED{M{E

private static int turnNumber = 0; // F#

private static int depth; // FTAHDRS

private static Random random = new Random() ;

private final int moveValue = 1; // B)IF 2GAOBICH T 2EH

/**
* FHARmORE
*/
public Position(int depth) {

boad = new Piece[5][5];

for (int i = 0; i < 5; i++) {

for (int j = 0; j < 5; j++) {
boad[i] [j] = null;

}

boad [0] [0]
boad [0] [1]
boad [0] [2]
boad [0] [3]

new To(true);

new Gin(true);

new Gyok(true);

new Kin(true);
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boad[0] [4] = new Fu(true);

boad[4] [4] = new To(false);
boad[4] [3] = new Gin(false);
boad[4] [2] = new Gyok(false);
boad[4] [1] = new Kin(false);
boad[4] [0] = new Fu(false);
blackPocket = new ArrayList<Piece>();
whitePocket = new ArrayList<Piece>();
turn = true;

Position.depth = depth;

VETS
* FIOBEMZIE—TF 3
* Qparam oldPosition RIDERME
*/
public Position(Position oldPosition) {
turn = ! (oldPosition.turn);
boad = new Piece[5][5];
for (int i = 0; i < 5; i++) {
for (int j = 0; j < 5; j++) {
boad[i] [j] = oldPosition.boad[i] [j];

¥
}
blackPocket = new ArrayList<Piece>(oldPosition.blackPocket);
whitePocket = new ArrayList<Piece>(oldPosition.whitePocket);
3
/%%
* EELDFEEN?
* Q@return
*/

public boolean getTurn() {

return turn;

/*x
* MO ZRBICHBERS (BIFNE null)
* @param r 1T
* Qparam c %l
* Qreturn
*/
public Piece getPiece(int r, int c¢) {

return boad[r] [c];

YELS
* RFBICEIVWEITERES

* Q@return
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*/
public int getLastMoveR() {

return lastMoveR;

/%%

* RBICHWEIZES

* Q@return

*/

public int getLastMoveC() {

return lastMoveC;

/**

* EFOFLEHERY

* @return

*/

public ArrayList<Piece> getBlackPocket() {

return blackPocket;

YELS

* BFORLMERY

* Q@return

*/

public ArrayList<Piece> getWhitePocket() {

return whitePocket;

/*x*

* BEOMEEZRY

* Q@return

*/

public int getPositionValue() {

return positionValue;

/**

*

AT TEDEIDDF Yy Y

* @param position IRIEDHEME

* @param p IEBOFLEHH,

* Q@param newR ¥T 21T

* Qparam newC ¥T27%l

* Q@return

*/

public boolean canDrop(int p, int newR, int newC) {

if (boad[newR] [newC] != null) {
return false;

} else {
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if (turn) {
return p < blackPocket.size();
} else {

return p < whitePocket.size();

/**

*

SaagEhnd
* @param oldR JTD1T
* Qparam oldC Jt®D3l
* Qparam newR BjL\={RD1T
* Qparam newC BjL\\={& D3I
* Qreturn
*/
public Position move(int oldR, int o0ldC, int newR, int newC) {
Position newPosition = new Position(this);
newPosition.lastMoveR = newR;
newPosition.lastMoveC = newC;
if (boad[newR] [newC] '= null) {
if (turn) {
newPosition.blackPocket.add(boad [newR] [newC].originalPiece());
} else {

newPosition.whitePocket.add(boad[newR] [newC] .originalPiece());

}

newPosition.boad[newR] [newC]
newPosition.boad[01dR] [01dC]

newPosition.turn = !turn;

boad[0ldR] [01dC] .reverse();
null;

return newPosition;

/**
* &I D
* @param h AIFEBOFLEEZITDOH
* @param r RCITDHETHI 2D
* @param newR ITD1T
* @param newC 3727l
* Qreturn
*/
public Position drop(int h, boolean r, int newR, int newC) {
Position newPosition = new Position(this);
newPosition.lastMoveR = newR;
newPosition.lastMoveC = newC;
Piece piece;
if (turn) {
piece = newPosition.blackPocket.remove(h);
} else {
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piece = newPosition.whitePocket.remove(h);

}
if (1) {

piece = piece.reverse();
}

newPosition.boad[newR] [newC] = piece;
newPosition.turn = !turn;

return newPosition;

/*x
* FFHHICINZ 2
* Qparam hand EFHNEFORKLEH) X b
* Qparam piece MA 551
*/
public void addHand(ArrayList<Piece> hand, Piece piece) {
if (hand.size() == 0) {
hand.add(piece) ;
} else {
for (int i = 0; i < hand.size(); i++) {
if (hand.get(i).getNumber() > piece.getNumber()) {
hand.add(i, piece);

}
}
}
}
/**
* BEOXRT
*/
public void printBoad() {
if (turn) {
System.out.printf(" ");
} else {
System.out.printf ("\u001b[31m%3d\u001b[30m", turnNumber) ;
}

System.out.printf ("O ") ;
for (Piece p : whitePocket) {
System.out.printf ("\u001b[31m)c\u001b[30m ", p.getName());

}

System.out.println();

printLine();

for (int i = 0; i < 5; i++) {
System.out.printf(" %d | ", 5 - i);

for (int j = 0; j < 5; j++) {
if (boad[4 - il[j] == null) {
System.out.printf(" |");
} else if (boad[4 - il[j].isBlack) {
if (4 - i == lastMoveR && j == lastMoveC) {
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| ", boad[4 - il[j].getName());

System.out.printf ("\u001b [33m}c\u001b[30m

} else {
System.out.printf("%c | ", boad[4 - il[j].getName());
}

} else {

| ", boad[4 - il[j].getName());

| ", boad[4 - il[j].getName());

}

if (4 - i == lastMoveR && j == lastMoveC) {
System.out.printf ("\u001b[32m}c\u001b[30m

} else {
System.out.printf ("\u001b[31mc\u001b[30m

System.out.println();

printLine();
}
System.out.println("
if (turn) {

1 2 3 4 5m");

System.out.printf ("%3d", turnNumber);

} else {

System.out.printf (" ")

}

System.out.printf ("€ ");

for (Piece p :

blackPocket) {

System.out.printf(")c ", p.getName());

}
System.out.println();
System.out.println();

/%%
* BEO#EIRESI<
*/
private void printLine() {

System.out.println("

/%%
* REFEKDD
* Q@return
*/
public Position bestMove() {

turnNumber++;

Ff—t—t—t—+m);

ArrayList<Position> newPositions = nextMoves();

ArrayList<Position> bestPositions = new ArrayList<Position>();

if (turn) {
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positionValue = -100000;
for (Position p : newPositions) {

int v = p.value(Position.depth);

if (v > positionValue) {
positionValue = v;
p.positionValue = positionValue;
bestPositions.clear();
bestPositions.add(p);

} else if (v == positionValue) {
p.positionValue = positionValue;
bestPositions.add(p);

}
} else {
positionValue = 100000;

for (Position p : newPositions) {

int v = p.value(Position.depth);

if (v < positionValue) {
positionValue = v;
p-positionValue = positionValue;
bestPositions.clear();
bestPositions.add(p);

} else if (v == positionValue) {
p.positionValue = positionValue;

bestPositions.add(p);

}
int r = random.nextInt(bestPositions.size());

return bestPositions.get(r);

/*
* ORICAIREREBE Y A M EKRD D
*/
public ArrayList<Position> nextMoves() {
ArrayList<Position> newPositions = new ArrayList<Position>();
for (int i = 0; i < 5; i++) {
for (int j = 0; j < 5; j++) {
if (boad[i] [j] == null) {
} else if (boad[i][j].isBlack() == turn) {
boad[i] [j].addNextPosition(this, i, j, newPositions);

}
for (int i = 0; i < 5; i++) {
for (int j = 0; j < 5; j++) {
if (boad[i][j] == null) {
if (turn) {
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for (int p = 0; p < blackPocket.size(); p++) {
newPositions.add(drop(p, true, i, j));
newPositions.add(drop(p, false, i, j));

}

} else {
for (int p = 0; p < whitePocket.size(); p++) {
newPositions.add(drop(p, true, i, j));

newPositions.add(drop(p, false, i, j));

}
}
}
}
}
return newPositions;
}
VLS
* —BRHALKOBEOMES KD S
* Q@return
*/
public int value() {
return value(Position.depth);
}
/**
* B MHE
* Q@param r BDIT
* Qparam c FHDF
* Qparam d F&H
* Q@return
*/
public int getPieceValue(int r, int c, boolean t) {
if (2 {
return boad[r] [c].getPieceValue();
} else {
return boad[r] [c].getPieceValue2();
}
}
/*x

* BEOMEZRDS
* Qparam d FHDRES
* Qreturn
*/
public int value(int d) {

int value = 0;

boolean t = turnNumber % 2 == 1;
if (d == 0) { // HEDRS
for (int i = 0; i < 5; i++) {
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for (int j = 0; j < 5; j++) {
if (boad[il [j] == null) {
} else if (boad[i]l[j].isBlack()) {
if (boad[il [j].notMove(i, j)) { // EhlF 7R\ ERI(E

B
value += moveValue * boad[i] [j].moveCount(this, i, j);
} else {
value += getPieceValue(i, j, t) + moveValue * boad[i] [j
}
} else {
if (boad[il[j].notMove(i, j)) { // EWiFZAWEBI{H
{[ERAFAA
value -= moveValue * boad[i] [j].moveCount (this, i, j);
} else {
value -= getPieceValue(i, j, t) + moveValue * boad[i] [j
}
}
}
}
for (Piece p : blackPocket) {
if () {
value += p.getPieceValue();
} else {
value += p.getPieceValue2();
}
}
for (Piece p : whitePocket) {
if (&) {
value -= p.getPieceValue();
} else {
value -= p.getPieceValue2();
}
}
} else {
int v;

v = value(0);
if ('turn) {
if (v > 15000) { // %&F OS5

return v;

} else {
if (v < -15000) { // BFOEKS

return v;

}

ArrayList<Position> newPositions = nextMoves();
if (turn) {
value = -100000;

for (Position p : newPositions) {
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v = p.value(d - 1);
if (v > value) {

value = v;

}
} else {
value = 100000;
for (Position p : newPositions) {
v = p.value(d - 1);
if (v < value) {
value = v;

}

return value;

public Position humanMove(int r, int c, int newR, int newC) {

Position ret = null;

int d;
if (r == 0) { // $%¥T>
if (¢ < 0) {
d = -c;
} else {
d =c;
}
if (canDrop(d - 1, newR - 1, newC - 1)) {
if (¢ < 0) {
ret = drop(d - 1, false, newR - 1, newC - 1);
} else {
ret = drop(d - 1, true, newR - 1, newC - 1);
¥
}

} else { // BA%ENT
if (boad[r - 1][c - 1].canMove(this, r - 1, ¢ - 1, newR - 1, newC - 1)) {

ret = move(r - 1, ¢ - 1, newR - 1, newC - 1);

}
}
return ret;
}
e ToZ7 7 A
YELS
* Qauthor NATSUMI MASUDA
*/

package kyotosyogi2;
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/**
* &
*

*/

public class To extends Piece {
private int[1[] walkl = { {1, -1}, {1, 0}, {1, 1}, {0, -1} {0,121} {-1,0}2} /&
BHE D LUAITHL

public To(boolean isBlack) {
this.isBlack = isBlack;
this.name = ’ &7;
this.number = 4;
this.pieceValue = 100;
this.pieceValue2 = 100;
walk = walkl;

public Piece reverse() {

return new Kyo(isBlack);

public Piece originalPiece() {

return new Kyo(!isBlack) ;
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