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4.1 Constants 7 5 X

Constants 7 7 AISEHEH A EHETDH 7 7 ATH5H.[K 212 Constants 7 7 AD T T A% /RT,

Constants 7 7 A
- SENTE : int TP
- GOTE : int ®%F
- sujiStr : String i
- danStr : String B

X 2 Constants 7 7 AD 7 T AKX
4.2 Koma 25X

Koma 7 7 A 3EIDEEAFRT 7 T ATHD. K32 Koma 7 7 AD T 7 AKERT.

Koma 7 7 &
- EMPTY: int Ze
- EMP :int 22D T
- PROMOTE : String Y77
-FU : int A




-Gl :int
-KI:int
-KA:int
-HI:int
-OU :int
-TO :int

- NG :int
-UM:int
-RY :int

- SFU “int
- SGI - int
- SKI - int
- SKA :int
- SHI : int
-SOU :int
- STO :int
- SNG ! int
- SUM :int
- SRY :int
-GFU :int
- GGI : int
- GKI : int
- GKA :int
- GHI : int
- GOU :int
-GTO : int
- GNG :int
-GUM : int
- GRY :int
- WALL : int
- komaString : String(]

- canPromote : boolean|]

B @ Ty H B DS
S gy

FEFORY R
EFOE

ST

BT O

BFOH

BFOE

BFOM

BT OMRE
®BFOE

BTFO L4
HBTFORY 87
BFOR

®BFOHE

i

B> Hi 71 FH o 30551
R D Z & R S B o FERE

+ isSente(int) : boolean

+ isGote(int) : boolean

+ isSelf(int,int) : boolean

+ isEnemy(int,int) : boolean
+ getKomashu(int) : int

+ toBanString(int) : String

FFOEINE S naHIE
BFOEINE S A HIE
B3 DN E D D i E
FRFOEINE S naHIE
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+ toString(int) : String FFbly, F2HRT~7T 5
+ canPromote(int) : boolean BN D00 E 9 R
3Koma 7 7 AD 7 7 AK

4.3 KomaDirections 25X

KomaDirections 7 7 A IEFEEINENT B AR ET D7 7 AT 5.IX 4 12 KomaDirections 7 7 AD 7 F A
X % 7~7.

KomaDirections 7 7 A
- diffDan : int|] BOBEOER
- diffSuji : int(] il DOREE) D E %
- canMove: boolean[] & D ITNENENT AN E I ERTT—T L
- canJump : boolean/[] HDHENBIRTRAR DN E I R TT—T L

4 KomaDirections 7 7 AD 7 Z A

4.4Te V95X
Te 7 7 AIEHEREEHRETHI TATHDLIKHEICTe 7 7AD T T AKERT.

Te 7 7 A
+ koma : int B DFESH
+ from : Position ) < B OALE
+ to : Position 7R OALE.
+ promote : boolean %5 E D M
+ Te(int,Position,Position,boolean) AARNTIH
+ equals(Te) : boolean g
+ equals(Object) : boolean g
+ clone() : Object a B — AR
+ toString() : String FhLFHTRET D

X 5Te 77 ADT T AKX

4.5 Position 25X

Position 7 7 AIFNDONLiEZ KT 7 T A TH 5.X 612 Position 7 7 AD T T AR %777

Position 7 7 A

+ suji int i

+ dan : int B
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+ Position()

+ Position(int,int)

+ equals(Position) : boolean
+ equals(Object) : boolean
+ clone(): Object

+ add(int,int) : void

+ sub(int,int) : void

+ add(int) : void

+ add(int) : void

AARNTIH
AARNTIH

b

b

=&Y

& % I3~ <

& % J7 A ~fifa] & (2 <
& % I3~ <

& % J7 A ~fifa] & (2 <

4.6 Kyokumen 7 5 X

6 Position 7 7 AD 7 T A

Kyokumen 7 7 A IF{E%EF T 7 A TH5H.KX 712 Kyokumen 7 7 AD 7 T AKX % 7R7,

Kyokumen 7 7 A

+ get(Position) : int

+ put(Position,int) : void

+ move(Te) : void

+ searchGyoku(int) : Position
+ ReadCsaKifu(String[l) : void
+ toString() : String

+ evaluationFun( : int

+ haveOu() : int

+ ban : int[][] kT

+ senteHand : ArrayList<Integer> HEFHFDOF B

+ goteHand : ArrayList<Integer> BFHEOR B

+ teban : int FE

+ csaKomaTbl : Stringl] W1 ey i F OB
+ komaValue : int|[] B D 1R

+ Kyokumen() IUARNTIH

+ clone() : Object a B — &R

+ equals(Obejct) : boolean g

+ equals(Kyokumen) : boolean g

B HALIEIZ B DB 2 TS 2
& D NLIEIZ 8 2B 2 1 <
EAoNFT—FH#EDD
FEOEZ PR L TALE AR
JEjif & e A aA Te

Jay 2 307 AE T %
BBz a®i T 5
FOEICEN B DA MR T 2

4.7 GenerateMoves 7 5 X

GenerateMoves 7 7 AIHEFEAERTH 7 7 XA TH 5.[X 8 12 GenerateMoves 7 7 AD Y 7 AKX % 7~7.

7 Kyokumen 7 7 A0 7 7 Z[X]
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GenerateMoves 7 7 A
- removeSeleMate(Kyokumen,List<Te>) : List<Te> EFERDN-TNDTFERL
- addTe(List<Te>,int,int,Position, Position) : void R LT F2EBMT 5
- isUtiFuDume(Kyokumen,Te) : boolean FIBHGEDIT 72 > TR RS
- generateLegalMoves(Kyokumen) : List<Te> Z DR CTOEETFEERT S

8 GenerateMoves 7 7 AD 7 T A

4.8 Human 2 5 X
Human 7 7 AIFEB TROFEZRD D720 7 T ATHHIK 912 Human 7 7 AD T T AX%ERT.

Human 7 7 A

- reader : BufferdReader XFHIATIH

+ getNextTe(Kyokumen) : Te AT LTSRN DS RO FH2 KT D
9 Human 7 7 A0 7 7 A[¥

4.9 Cpu V5 R
Cou”Z FARIa L B a—FNROFERDDTZOHDZ TATHDHIKX 1012 Cpu 7 7T ADY T AKX &7

KomaDirections 7 7 A
- random : Random LA R
+ Cpu() AVANTIH
+ getRandomTe(Kyokumen) : Te RO F4 T o F KHEINT 5

10Cpu 7 7 A0 7 7 A

4.10 Main 235X

Main 7 T A3 A A L DFEITEAITH V T ATHDH.X 11 Main 7 7 AD 7 T A&~

KomaDirections 7 7 A
- ShokiHaiti: int[l[] el
- cpu * Cpull AL a—#
- human : Human/] UNE
- kyokumenRireki : ArrayList<Object> Jey 1 O JE JEE
- middleKyokumenRireki : ArrayList<Object> BT O SRy D JE R
- gohoTeNumber : ArrayList<Integer> RO FE D> - FOEBLH
- bestTes : ArrayList<Te> WsR3A CF0EE D > TR o U A K
- random : Random LA R

12



+ main(Stringl]) : void AA L DFITEATD
11 Main 7 7 2D 7 T A X

4.1 70T 35 LDOERTHZE

AREITIX, AW TIER L7270 7T AOFITHIEZIRRD., 707 T LAOWIUILLTO#EY THD.

1. WiEmEHET .

2. 3,456 ZHANT < ETHYIET.

3. ZORmEIIBITHIETOREFEEMKT D,

4. BTOHEEFITH LT 10 B T, 2 DR R CORBREZHET 5. 2% 10 [E# 0 KT

5. 4. THROEmMPSTFOLZHMB L S LICHBANMSETYIab—33 %21795. 2% 100 [E#: 0 K7
6. 5. THROLBEOREMNSTZFEROTLE L TEIRT 5.

O R -EE

T AN EERWTEEZES AIGCLT Monte &3 5) &, GIETFOHNLERICT V¥ ACFEES AL (B
T Rand &9 %) ZETH%FTA2 AR X TENZEI 10 [BI%HE X H 72555, Monte [F] 1% 10 [B]5%}H#k & 172 7% 5, Monte
EBEMFD ALl 2 Tt T ANV X TN 10 Bl S8R 2% 1 1R

# 1 OFERN DS Monte & Rand D58 Tid Monte I DOBERBZEWNZ & 23 bohvo 2. F 72 Monte A+ DO x#k11%
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NhiroTz.
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72,1l H D —/L T < B2 ZBOFEEZ I Lo 0 Rk e L — AR BIIENTREETH o720 Lo iz 3K
L HOHFDONY == 3 Y OENENUTK LT AL 21E25672 L, ThEnoNY) =— g 0% L i)
PRI S A T S ONEE L WAL, T T A ARERFATH L EEZLND.

#1 Al [RGB

%eF %F ST % FWs
Rand Monte 8 [A] 2 [A]
Monte Rand 0 [=] 10 [A]
Monte Monte 2 [H] 8 [A]
Monte (5] 0 [=] 10 [A]

(5] Monte 1 [=] 9 [a]

6 #55f - SHRORE

AWFFETITE T I iEZ W 5 FHHE AT Z1E L, OO RBEDORINH 5 Z LR Lol 5%ILH Y 2
BWFERAIRLFHF ORI L O T FLIBSERZEOT L TRIVRNALICRD LEZLND.

F1, BT INREUANDO FEERAGDE DL 2 E T, LV RILSIBEROBNTFLERIRTEL LI DEH
Z HivD HlZ1E Mini-Max 1k LA G DR 58,65 R CIRO FE RO LEEBE I 2L —a Va0 L
1T72 5 TV D FOMILE N, Z DR TR OBEOENWFL SN TV L FOMAEREZB A R RTYIab— 3
YEMET L E VST ORBE BN,
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PLFIZAHIZE CYERL L 77 Constants 7 7 AD Y — A2 — RZ R,

package syougi;

public interface Constants {

public final static int SENTE = 12;

public final static int GOTE = 24;

public final static String sujiStr[] = {77, ”17,72",73”,74”,75"};
public final static String danStr[] = {77,”—",” ", " =","W", "1 };
}

PUFICAW S C1ERY L7z Koma 7 F A D Y — A a— R&RT,

package syougi;

public class Koma implements Constants, Cloneable {
public static final int EMPTY = 0;

public static final int EMP = EMPTY;

public static final int PROMOTE = 6;

1l
—

public static final int FU
public static final int GI = 2
public static final int KI = 3
public static final int KA = 4;
public static final int HI =5
public static final int OU = 6
public static final int TO = FU + PROMOTE;
public static final int NG = GI + PROMOTE;
public static final int UM = KA + PROMOTE;
public static final int RY = HI + PROMOTE;

public static final int SFU = SENTE + FU;
public static final int SGI = SENTE + GI;
public static final int SKI = SENTE + KI;
public static final int SKA = SENTE + KA;
public static final int SHI = SENTE + HI;
public static final int SOU = SENTE + OU;
public static final int STO = SENTE + TO;
public static final int SNG = SENTE + NG;

+

17



public static

public static

public static
public static
public static
public static
public static
public static
public static
public static
public static

public static

public static

static public boolean isSente(int koma) {

if (13<=koma&&koma<=23) return true;

final

final

final
final
final
final
final
final
final
final
final

final

final

int SUM = SENTE + UM;
int SRY = SENTE + RY;

int GFU = GOTE
int GGI = GOTE
int GKI = GOTE
int GKA = GOTE
int GHI = GOTE
int GOU = GOTE
int GTO = GOTE
int GNG = GOTE
int GUM = GOTE
int GRY = GOTE

int WALL = 64;

else return false;

static public boolean isGote(int koma) {

if (25<=koma&&koma<=35) return true;

else return false;

static public boolean isSelf(int teban, int koma) {

if (teban == SENTE) {

}

+ FU;

+ KA;
+ HI;
+ 0U;
+ TO;
+ NG;
+ UM;

return isSente (koma) ;

else {

return isGote (koma) ;

static public boolean isEnemy(int teban, int koma) {

if (teban == SENTE) {

return isGote (koma) ;

18



Jelse {

return isSente (koma) ;

static public int getKomashu(int koma) {
if (13<=koma&&koma<=23) {
return koma — 12;
Jelse if (25<=koma&&koma<=35) {
return koma — 24;
Jelse {

return koma;

}

static public final String komaString[]= {

nn
)

” F//
o,
” ”
R,

” ”

” ”

s

static public String toBanString(int koma) {
i f (koma==EMPTY) {

”

return ” ;

Jelse if(13<=koma&&koma<=23) {

” 7

return + komaString[getKomashu (koma) ] ;
Jelse {

Z

return “v” + komaString[getKomashu (koma)];

19



static public String toString(int koma) {

return komaString[getKomashu (koma)];

public static final boolean canPromote[] = {
false,
false, false, false, false, false, false
false, false, false, false, false, false
true, true, false, true, true, false,
false, false, false, false, false, false
true, true, false, true, true, false,

false, false, false, false, false, false

s

static public boolean canPromote(int koma) {

return canPromote [koma];

PLFIZAHFZE CHERL L 77 KomaDirections 7 A D Y — A 2 — K& 7R,

package syougi;

public interface KomaDirections {
public static final int diffDan[]= {
1,1,1,0,0,-1,-1, -1

public static final int diffSujil]= {
-1,0,1,1,-1,1,0,-1

public static final boolean canMovel[][]= {
//RDLEET
{
false,

false, false, false, false, false, false

20



false, false, false, false, false, false,

false, true, false, false, false, true, //SEFDOAEEATRE

false, false, false, false, true, false, //ZeFD, &, BV R, 2=, EFE, 2
false, true, true, false, false, true, //#%FOAEREATRE

true, true, false, false, true, false //#%FD, &, ALV ER, 22, EFHE, 22

b,
//ETF
{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
false, false, true, false, false, true, //FEFDOAEEATRE
true, true, false, true, false, false, //JcFD, L. RV R, 22, EBEHE. 242
true, true, true, false, false, true, //1%FDOHEEMATRE
true, true, false, true, false, false //#%FD, &, ARV ER, 28, FEFE, 22
b,
//ROET
{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
false, true, false, false, false, true, //FEFDOAEEATRE
false, false, false, false, true, false, //eF D, &, DGR, 22, BEE, &
false, true, true, false, false, true, //#%FOAEREATRE
true, true, false, false, true, false //#%FD, &, ALV ER, 28, EFE, 22
b,
/1
{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
false, false, true, false, false, true, //FEFDOAEEATRE
true, true, false, true, false, false, //JcFD, L. RV R, 22, EBEE, 242
false, false, true, false, false, true, //%FDOALEEATRE
true, true, false, true, false, false //#%FD, &, ARV ER, 28, EFE, 22
b,
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/%

{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
false, false, true, false, false, true, //SEFDOAEEATRE
true, true, false, true, false, false, //JcFD, L. RV R, 22, EBEHE, 22
false, false, true, false, false, true, //%FDOALEATRE
true, true, false, true, false, false//#%FD, &, ARV EE, 22, KEE, 22
b,
// R E
{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
false, true, true, false, false, true, //SeFOHAEREATRE
true, true, false, false, true, false, //JcFD, L. VR, 22, EBEHE. 22
false, true, false, false, false, true, //%FDOALEATRE
false, false, false, false, true, false //%%FD, &. DGR, 22, BEE, &=
b,
//E
{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
true, true, true, false, false, true, //JcFDOHEEMATRE
true, true, false, true, false, false, //JcFD, L. RV R, 22, EBEE, 22
false, false, true, false, false, true, //%FDOALEATRE
true, true, false, true, false, false//#%FD, &, ALV R, 22, FEFHE, 22
b,
//FOL T
{

false,

false, false, false, false, false, false,
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s

false, false, false, false, false, false,

false, true, true, false, false, true, //SeFOHAEREATRE

true, true, false, false, true, false, //%cFD, &, RV R, 28, EFE, 22
false, true, false, false, false, true, //%FDOALEATRE

false, false, false, false, true, false //%FD, &. B ER, 22, BEE, &

static final public boolean canjJump[][] = {

//FOIET

{

false,

false, false, false, false, false, false,

false, false, false, false, false, false,

false, false, false, true, false, false, //JcFOHEEE&ATRE
false, false, false, true, false, false, //HEFD, &, KVIR, z2, EFE, z==
false, false, false, true, false, false, //TBFOHEE&ATRE

false, false, false, true, false, false //tFD, &, KR, 25, BHE. %=

g

b
//ETF
{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
false, false, false, false, true, false, //JcFOHEEE&ATRE
false, false, false, false, true, false, //FcFD, &, RV IR, z2, EFE, z==
false, false, false, false, true, false, //1BFOHEE&ATRE
false, false, false, false, true, false, //FD, &, KVIR, z2, EFE, z==
b
//FOET
{

false,
false, false, false, false, false, false,
false, false, false, false, false, false,

false, false, false, true, false, false, //SEFDOHAEEATRE
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false, false, false, true, false, false, //JcFD, &, k0, 22, FEHE, 22
false, false, false, true, false, false, //%FDOAEEATRE
false, false, false, true, false, false //HFD, &, VR, 25, EHE, 2

g

b
//E
{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
false, false, false, false, true, false, //JcFOFHEE&ATRE
false, false, false, false, true, false, //HEFD, &, VIR, z2, EBEFE, z==
false, false, false, false, true, false, //1BFOHEE&ATRE
false, false, false, false, true, false //tFD, &, KR, 25, BHE, %=
b
/%
{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
false, false, false, false, true, false, //JcFOHEEE&ATRE
false, false, false, false, true, false, //HEFD, &, KV IR, 22, EFE, z==
false, false, false, false, true, false, //1BFOHEE&ATRE
false, false, false, false, true, false //tFD, &, KR, 25, BHE, %=
b
/IR E b
{
false,
false, false, false, false, false, false,
false, false, false, false, false, false,
false, false, false, true, false, false, //JcFOHEEEATRE
false, false, false, true, false, false, //HcFD, &, KV IR, z2, EFE, z==
false, false, false, true, false, false, //TBFOHEE&ATRE
false, false, false, true, false, false //tFD, &, KR, 25, BHE, %=
b
//E L
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false,

false, false, false, false, false, false

false, false, false, false, false, false

false, false, false, false, true, false, //JcFOHEEEATRE
false, false, false, false, true, false, //JcFD, &, KV IR, 22, EFE, z==
false, false, false, false, true, false, //1BFOHEE&ATRE

false, false, false, false, true, false //tFD, &, KR, 25, BHE, %=

g

//#OHE L

{

false,

false, false, false, false, false, false

false, false, false, false, false, false

false, false, false, true, false, false, //JcFOHEEE&ATRE
false, false, false, true, false, false, //HEFD, &, KVIR, z2, EFE, z==
false, false, false, true, false, false, //1BFOHEE&ATRE

false, false, false, true, false, false //tFD, &, KR, 22, BHE. %=

g

PLTFICARF R THERL L= Te 7 T AD Y — A a— K&

package syougi;

public class Te
int koma;
Position from;

Position to;

boolean promote;

implements Constants, Cloneable {

public Te(int koma, Position from, Position to, boolean promote) {

this. koma = koma;
this. from = from;

this. to = to;

this. promote = promote;
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public boolean equals(Te te) {

return (te.koma == koma && te.from. equals(from) && te.to.equals(to) && te.promote == promote);

public boolean equals(Object te ) {
Te te = (Te)te_;
if(te == null) return false;

return equals(te);

public Object clone() {

return new Te (koma, from, to, promote) ;

public String toString() {
return sujiStr[to.suji] + danStr[to. dan]
+ Koma. toString (koma) + (promote?” 5" :””)
+ (from. suji==0?"#7T 7:” ("+sujiStr[from. suji]+danStr[from. dan]+”)”)

+ (promote?””:” //);

L FICAIFZE CYERL L 7= Position 7 7 AD Y — A a— R&E:7,

package syougi;

public class Position implements Cloneable, KomaDirections {
public int suji;

public int dan;

public Position() {
suji=0;

dan=0;

public Position(int sujiA, int danA) {

suji = sujiA;
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dan = danA;
}

public boolean equals(Position p) {

return (p.suji==suji && p.dan == dan);

public boolean equals(Object o) {
Position p =(Position)o;
if(p == null) return false;

return equals(p);

public Object clone() {

return new Position(suji, dan);

public void add(int diffSuji, int diffDan) {
sujit=diffSuji;
dant+=diffDan;

public void sub(int diffSuji, int diffDan) {
suji—=diffSuji;
dan—=diffDan;

public void add(int direct) {
add (diffSujildirect], diffDan[direct]);

public void sub(int direct) {
sub (diffSujildirect], diffDanl[direct]);

PLFICATZE TYERE L7= Kyokumen 27 5 AD Y — A 2 — K&k

package syougi;
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import java.util.ArrayList;

public class Kyokumen implements Constants, Cloneable {

int ban[][];

ArrayList<Integer> senteHand;

ArrayList<Integer> goteHand;

int teban = SENTE;

public Kyokumen() {
ban = new int[7][7];
senteHand = new ArrayList<>();

goteHand = new ArrayList<>();

@SuppressWarnings (“unchecked”)
public Object clone() {

Kyokumen k = new Kyokumen() ;

for (int suji=0;suji<7;suji++) {
for (int dan=0;dan<7;dan++) {
k. banl[suji] [dan] = ban[suji][dan];

1
k. senteHand = (ArrayList<Integer>) senteHand.clone();
k. goteHand = (ArrayList<Integer>) goteHand.clone();

k. teban = teban;

return k;

public boolean equals(Object o) {
Kyokumen k = (Kyokumen)o;
if (k==null) return false;

return equals (k) ;
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public boolean equals (Kyokumen k) {
if (teban != k.teban) {
return false;
}
for (int suji=1;suji<=5;suji++) {
for (int dan=1;dan<=5;dan++) {
if (! (ban[suji] [dan]==k. ban[suji][dan])) {

return false;

int handSente[] = new int[Koma.HI+1];
int handGote[] = new int[Koma.HI+1];
int compareHandSente[] = new int[Koma.HI+1];

int compareHandGote[] = new int[Koma.HI+1];

for(int i=0;i<senteHand. size();i++) {
int koma = senteHand. get (i) ;
int komaShu = Koma. getKomashu (koma) ;

handSente [komaShu]++;

for (int i=0;i<goteHand. size () ;i++) {
int koma = goteHand. get (i) ;
int komaShu = Koma. getKomashu (koma) ;

handGote [komaShu]++;

for(int i=0;i<k. senteHand. size () ;i++) {
int koma = k. senteHand. get (i) ;
int komaShu = Koma. getKomashu (koma) ;

compareHandSente [komaShu]++;
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for (int i=0;i<k. goteHand. size () ;i++) {
int koma = k. goteHand. get (i) ;
int komaShu = Koma. getKomashu (koma) ;

compareHandSente [komaShu]++;

for (int i=Koma. FU;i<=Koma.HI;i++) {
if (handSente[i] !=compareHandSente[i]) return false;

if (handGote[i] !=compareHandGote[i]) return false;
1

return true;

public int get(Position p) {
if (p. suji<1]|5<p. sujil |p. dan<1||5<p. dan) {
return Koma. WALL;

}

return ban[p. suji][p. dan];

public void put(Position p, int koma) {

ban[p. suji] [p. dan] = koma;

public void move (Te te) {
if (get(te.to) !=0) {
if (Koma. isSente (get (te. to))) {

int koma=get (te. to);

i f (13<=koma&&koma<=23) {

koma —= 12;
}else if(25<=koma&&koma<=35) {
koma —= 24;

Jelse {}

i f (7<=koma&&koma<=11) {
koma —= 6;
}

koma = koma + 24;
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goteHand. add (koma) ;
Jelse {

int koma=get (te. to);

i f (13<=koma&&koma<=23) {

koma —= 12;
}else if(25<=koma&&koma<=35) {
koma —= 24;

Jelse {}

if (7<=koma&&koma<=11) {
koma —= 6;

}

koma = koma + 12;

senteHand. add (koma) ;

if (te. from. suji==0) {
if (Koma. isSente (te. koma)) {
for (int i=0;i<senteland. size();i++) {
int koma = senteHand. get (i) ;
if (koma==te. koma) {
senteHand. remove (i) ;

break;

Jelse {
for (int i=0;i<goteHand. size () ;i++) {
int koma = goteHand. get (i) ;
if (koma==te. koma) {
goteHand. remove (i) ;

break;

Jelse {
put (te. from, Koma. EMPTY) ;
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int koma=te. koma;

if (te. promote) {
koma=koma + 6;

}

put (te. to, koma) ;

public Position searchGyoku(int teban) {
int toSearch = 9999;
if (teban == SENTE) {
if (teban — 12 == Koma. OU) {

toSearch = teban — 12;

Jelse {
if(teban — 24 == Koma. OU) {

toSearch = teban — 24;

}
for (int suji=1;suji<=5;suji++) {
for (int dan=1;dan<=5;dan++) {
if(ban[suji] [dan]==toSearch) {

return new Position(suji, dan);

}

return new Position(-2,-2);

static final String csaKomaTbl[] = {
” //’ //FU//’ //G:[//’ //K:[//’ //KA//’ //HI//’ //OU//’ //Tof/’ //NG//’ ////’ //UM//, //RY//’

” nrw

” ” ”+FU”, ”+GI”, ”+KI”, ”+KA”, ”+HI”, ”+OU”, ”+TO”, //+NG , , +UM//’ ”+RY”’

)

” //’ /,7FU,/’ /,7G]:,/’ /,7K]:,/’ /,7KA,/’ /,7H]:,/’ /,7OU,/’ /,7TO,/’ /,7NG,/’ ////’ ,/7UM/,’ ,/7RY/,
}s

public void ReadCsaKifu(Stringl[] csaKifu) {

int motigomal[][]=new int[2][Koma.HI+1];

int restKomal]=new int[Koma.HI+1];
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for (int i = 0; i <= Koma.HI; i++) {
0;
0;

motigomal[0][{i]

motigomal[1][{i]

restKoma [Koma. FU]=2;
restKoma [Koma. GI]=2;
restKoma [Koma. KI]=2;
restKoma [Koma. KA]=2;

restKoma [Koma. HI]=2;

for (int suji=1;suji<=5;suji++) {
for (int dan=1;dan<=5;dan++) {

ban[suji] [dan]=Koma. EMPTY;

for (int i=0;i<csaKifu. length;i++) {
String line=csaKifuli];

nn

System. out. printIn(””+i+” :”+line);
if (line. startsWith("P+”)) {
if (line.equals("P+00AL”)) {
for (int koma=Koma. FU;koma<=Koma. HI ;koma++) {
motigomal[0] [koma]=restKoma[koma];
}
} else {
for (int j=0; j<=line. length()—6; j+=4) {
int koma=0;
String komaStr=line. substring (j+2+2, j+2+4) ;
for (int k=Koma. FU;k<=Koma. HI;k++) {
if (komaStr. equals (csaKomaTbl [k])) {
koma=k;

break;

}

motigomal0] [koma]++;
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} else if (line.startsWith("P-")) {
if (line.equals("P-00AL”)) {
for (int koma=Koma. FU;koma<=Koma. HI ;koma++) {
motigomall] [koma]=restKoma[koma];
}
} else {
for (int j=0; j<line. length();j+=4) {
int koma=0;
for (int k=Koma. FU;k<{=Koma. HI; k++) {
if (line. substring (j+2, j+4). equals (csaKomaTbl [k])) {
koma=k;

break;

}

motigomall] [koma]++;

}
} else if (line.startsWith("P”)) {
String danStr=line. substring(l, 2);
int dan=0;
try {
dan=Integer. parselnt (danStr) ;
} catch(Exception e) {
}
String komaStr;
for (int suji=1;suji<=5;suji++) {
komaStr=1line. substring (2+(5-suji) *3, 2+ (5-suji) *3+3) ;
int koma=Koma. EMPTY;
for (int k=Koma. EMPTY; k<=Koma. GRY; k++) {
if (komaStr. equals(csaKomaTbl[k])) {
koma=k;
restKoma [ (Koma. getKomashu (koma) & ~Koma. PROMOTE) ]——;

break;

}
ban[suji][dan]=koma;

}
} else if (line.equals(”-")) {

teban=GOTE ;
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} else if (line.equals("+”)) {

teban=SENTE;

}
for (int i=Koma. FU;i<Koma.HI;i++) {
for (int j=0; j<motigomal[0][j];j++) {
senteHand. add (i) ;
}
for (int j=0; j<motigomal[1][j];j++) {
goteHland. add (i) ;

public String toString() {
String s="";
st="H%FFRHE: 7,
if (goteHand. size () 1=0) {
for (int i=0;i<goteHand. size () ;i++) {
s+=Koma. toString ((goteHand. get (i))) ;
}
}
s+="¥n";

st+=" 5 4 3 2 1¥n”;

s+="+4 : i % : t¥n”;
for (int dan=1;dan<=5;dan++) {
for (int suji=b;suji>=1;suji—) {
sr=" 17
s+=Koma. toBanString (ban[suji] [dan]) ;

}

S+:/f ‘ //;

s+=danStr[dan];

” ”.
st="¥n";

s+="+4 % : i % t¥n”;
}
st="SeFFRr BB
if (senteHand. size () 1=0) {
for (int i=0;i<senteHand. size();i++) {

s+=Koma. toString (senteHand. get (i)) ;
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}
}
s+="¥n";

return s;

static final int komaValue[]= {
0,
0,0,0,0,0,0,
0,0,0,0,0,0,
100, 1000, 1200, 1800, 2000, 10000,
1200, 1200, 2000, 2200, 0, 0,
-100, -1000, —1200, —1800, —2000, —10000,
-1200, -1200, -2000, -2200, 0, 0
b

public int evaluationFun() {
int sum = 0;
for (int suji=1;suji<=5;suji++) {
for (int dan=1;dan<{=5;dan++) {
int koma = ban[suji][dan];

sum = sum + komaValue[koma];

for(int i=0;i<senteHand. size();i++) {
int koma = senteHand. get (i) ;

sum = sum + komaValue[koma];

1
for (int i=0;i<goteHand. size () ;i++) {
int koma = goteHand. get (i) ;

sum = sum + komaValue[koma];

return sum;

public int haveOu() {
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for (int i=0;i<senteHand. size();i++) {
if (Koma. toString (senteHand. get (i)). equals ("E")) {

return 1;

for (int i=0;i<goteHand. size () ;i++) {
if (Koma. toString (goteHand. get (i)). equals ("E")) {

return 2;

return 0;

PLFICARWIZE CYERL L7~ GenerateMoves 7 7 AD YV — A a— R& R
package syougi;
import java.util.ArrayList;
import java.util.List;
public class GenerateMoves implements Constants, KomaDirections {
public static List<Te> removeSelfMate (Kyokumen k, List<Te> tes) {
List<Te> removedTe = new ArrayList{>();
for (int i=0;i<tes.size();i++) {

Te te=tes.get(i);

Kyokumen test=(Kyokumen)k. clone();

test.move(te);

Position gyokuPosition=test. searchGyoku (k. teban) ;

boolean isOuteHouchi=false;

for(int direct=0;direct<8 && !isOuteHouchi;direct++) {
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Position pos=(Position)gyokuPosition. clone();

pos. sub (direct) ;

int koma=test. get (pos) ;

if (Koma. isEnemy (test. teban, koma) && canMove[direct][koma]) {
isOuteHouchi=true;

break;

for (int direct=0;direct<8 && !isOuteHouchi;direct++) {
Position pos=(Position)gyokuPosition. clone();
int koma;
for (pos. sub(direct), koma=test. get (pos) ;
koma ! =Koma. WALL; pos. sub (direct), koma=test. get (pos)) {
if (Koma. isSelf (test. teban, koma)) break;
if (Koma. isEnemy (test. teban, koma) && canJump[direct][koma]) {
isOuteHouchi=true;
break;
}
if (Koma. isEnemy (test. teban, koma)) {
break;

}
if (!isOuteHouchi) {

removedTe. add (te) ;

}

return removedTe;

public static void addTe(List<Te> tes, int teban, int koma, Position from, Position to) {
if (teban==SENTE) {
if ((Koma. getKomashu (koma)==Koma. FU) && to.dan==1) {
Te te=new Te (koma, from, to, true);
tes. add (te) ;
} else if ((to.dan<=2 || from. dan<=2) && Koma. canPromote (koma)) {
Te te=new Te (koma, from, to, true) ;

tes. add (te) ;
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te=new Te (koma, from, to, false) ;
tes. add (te) ;

} else {
Te te=new Te(koma, from, to, false) ;
tes. add (te) ;

}

} else {

if ((Koma. getKomashu (koma)==Koma. FU) && to.dan==5) {
Te te=new Te (koma, from, to, true) ;
tes. add (te) ;

} else if ((to.dan>=4 || from. dan>=4) && Koma. canPromote (koma)) {
Te te=new Te (koma, from, to, true) ;
tes. add (te) ;
te=new Te (koma, from, to, false) ;
tes. add (te) ;

} else {
Te te=new Te(koma, from, to, false) ;

tes. add (te) ;

public static boolean isUtiFuDume (Kyokumen k, Te te) {

if (te. from. suji!=0 && te. from. dan!=0) {
return false;

}

if (Koma. getKomashu (te. koma) ! =Koma. FU) {
return false;

}

int teban;

int tebanAite;

if ((te. koma&SENTE) [=0) {
teban=SENTE;
tebanAite=GOTE;

} else {
teban=GOTE;
tebanAite=SENTE;

}

Position gyokuPositionAite=k. searchGyoku (tebanAite);
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if (teban==SENTE) {
if (gyokuPositionAite.suji!=te.to.suji || gyokuPositionAite.dan!=te. to.dan-1) {
return false;
}
} else {
if (gyokuPositionAite.suji!=te.to.suji || gyokuPositionAite.dan!=te. to.dan+1) {

return false;

Kyokumen test=(Kyokumen)k. clone();
test. move (te) ;
test. teban=tebanAite;
List<Te> testTes =generateLegalMoves (test);
if (testTes.size()==0) {

return true;

}

return false;

@SuppressWarnings (“unchecked”)

public static List<Te> generateLegalMoves (Kyokumen k) {

List<Te> gohote = new ArrayList<>();

for (int suji=1;suji<=5;suji++) {
for (int dan=1;dan<{=5;dan++) {
Position from=new Position(suji, dan);
int koma=k. get (from) ;
if (Koma. isSelf (k. teban, koma)) {
for (int direct=0;direct<8;direct++) {
if (canMove[direct] [koma]) {
Position to=new Position(suji+diffSujil[direct], dantdiffDan[direct]);
if (1<=to.suji && to.suji<=b && 1<{=to.dan && to.dan<=5) {
if (Koma. isSelf (k. teban, k. get (to))) {
continue;
}

addTe (gohote, k. teban, koma, from, to) ;
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}
for(int direct=0;direct<8;direct++) {
if (canJump[direct] [koma]) {
for (int i=1;i<5;i++) {

Position to=new Position(suji+diffSujildirect]*i, dan+diffDan[direct]*i);
if (k. get (to)==Koma. WALL) break;
if (Koma. isSelf (k. teban, k. get (to))) break;
addTe (gohote, k. teban, koma, from, to) ;
if (k. get (to) !=Koma. EMPTY) break;

boolean isPutted[]={false, false, false, false, false, false, false, false};

ArrayList<{Integer> motigoma = new ArrayList<>();
if (k. teban==SENTE) {
motigoma=(ArrayList<{Integer>) k. senteHand.clone();

} else {

motigoma=(ArrayList<{Integer>) k.goteHand.clone();

for (int i=0;i<motigoma. size () ;i++) {
int koma=motigoma. get (i) ;
int komashu=Koma. getKomashu (koma) ;
if (isPutted[komashu]) {
continue;
}
isPutted[komashu]=true;
for (int suji=1;suji<=5;suji++) {
if (komashu==Koma. FU) {
boolean isNifu=false;
for (int dan=1;dan<=5;dan++) {
Position p=new Position(suji, dan) ;
if (k. get (p)==(k. teban|Koma. FU)) {

isNifu=true;
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break;

}
if (isNifu) {

continue;

}
for (int dan=1;dan<=5;dan++) {
if (komashu==Koma. FU) ({
if (k. teban==SENTE && dan==1) {
continue;
} else if (k. teban==GOTE && dan==5) {

continue;

}

Position from=new Position (0, 0);
Position to=new Position(suji, dan);
if (k. get (to) !=Koma. EMPTY) {

continue;

}

Te te=new Te (koma, from, to, false) ;
if (isUtiFuDume (k, te)) {
continue;

}
gohote. add (te) ;

gohote=removeSelfMate (k, gohote) ;

return gohote;

PLTFIC AT CYERR L7= Human 27 5 AD Y — A 2 — K& RkT

package syougi;

import java. io.BufferedReader;
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import java. io. InputStreamReader;

import java.util.List;

public class Human implements Constants {

static BufferedReader reader = new BufferedReader (new InputStreamReader (System. in)) ;

public Te getNextTe (Kyokumen k) {

List<Te> gohoTe = GenerateMoves. generateLegalMoves (k) ;

Position toryoPos = new Position(0, 0);

Te te = new Te(0, toryoPos, toryoPos, false) ;

do {
if (k. teban==SENTE) {
System. out. println ("4EFHTT);
Jelse {
System. out. println "% FHETT);
}
System. out. println("ZZLFEZ AN L TLZEWV);

_nn.

String s =7

try |
s = reader. readLine () ;
}catch (Exception e) {
e. printStackTrace () ;
break;

if (s. equals ("%TORYO”)) {
break;

boolean promote = false;

if(s.length()==5) {
if (s. substring (4, 5). equals ("*”)) {

promote = true;
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Jelse {

continue;

int fromSuji = 0, fromDan = 0, toSuji = 0, toDan = 0;
try {

fromSuji = Integer. parselnt (s. substring(0,1));

)
fromDan = Integer. parselnt (s. substring(l,2));
toSuji = Integer.parselnt(s. substring(2,3));
toDan = Integer. parselnt (s. substring(3,4));

}catch (Exception e) {

continue;

int koma = 0;

if (fromSuji==0) {

koma = fromDan | k. teban;
fromDan = 0;

}

Position from = new Position(fromSuji, fromDan) ;

Position to = new Position(toSuji, toDan);

if (fromSuji!=0) {

koma = k. get (from) ;

te = new Te(koma, from, to, promote) ;

}while (!gohoTe. contains (te));

return te;

PLTFICAFE TERR L= Cpu 7 F A D Y — A a— R&ERT.
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package syougi;

import java.util.List;

import java.util.Random;

public class Cpu implements Constants {

Random random;

public Cpu() {

random = new Random() ;

public Te getRandomTe (Kyokumen k) {
List<Te> gohoTe = GenerateMoves. generateLegalMoves (k) ;
Te te = gohoTe. get (random. nextInt (gohoTe. size()));

return te;

LUFICARRIZE TR L 7= Main 7 5 2D Y — A a— R&RT
package syougi;

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

import java.util.Random;
public class Main implements Constants {

static final int ShokiHaitil[][] = {
{Koma. GHI, Koma. GKA, Koma. GGI, Koma. GKI, Koma. GOU},
{Koma. EMP, Koma. EMP, Koma. EMP, Koma. EMP, Koma. GFU},
{Koma. EMP, Koma. EMP, Koma. EMP, Koma. EMP, Koma. EMP},
{Koma. SFU, Koma. EMP, Koma. EMP, Koma. EMP, Koma. EMP},
{Koma. SOU, Koma. SKI, Koma. SGI, Koma. SKA, Koma. SHI},
b

static Cpu cpul] = new Cpul2];
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static

static

static

static

static

static

public

Human human[] = new Human[2];

ArrayList<Object> kyokumenRireki = new ArrayList<>();

ArrayList<Object> middleKyokumenRireki = new ArrayList<>();

ArrayList<{Integer> gohoTeNumber = new ArrayList<>();

ArrayList<Te> bestTes = new ArrayList<>();

Random random = new Random() ;

static void main(String argv[]) {

human[1] = new Human() ;

cpul0]
cpull]

new Cpu();

new Cpu();

Kyokumen k = new Kyokumen() ;
k. teban=SENTE;
for (int dan=1;dan<=5;dan++) {

for (int suji=b;suji>=1;suji—) {

k. banl[suji] [dan] = ShokiHaiti[dan-1][5-sujil;

System. out. println(k. toString());

Te bestTe = null;
while (true) {

Kyokumen fKyokumen = (Kyokumen)k.clone();

if (k. teban==GOTE) {
System. out. println("[[#F&]1]");

List<Te> gohoTe = GenerateMoves. generateLegalMoves (k) ;

//Te te=cpull]. getRandomTe (k) ;
Te te = human[1]. getNextTe (k) ;
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if (lgohoTe. contains (te)) {
System. out. println("&EFTIEH Y THA)
if (k. teban==SENTE) {
System. out. println (" FDOREF]") ;

Jelse {
System. out. println ("JEFDORER]") ;
}
break;
}
k. move (te) ;

if (k. teban==SENTE) {
k. teban=GOTE;
Jelse{
k. teban=SENTE;

System. out. println(k. toString());
Jelse{
System. out. println("[[JeF&]1]");
List<Te> fGohoTe = GenerateMoves. generatelLegalMoves (k) ;
for (int n=0;n<{fGohoTe. size () ;n++) {
Te te = fGohoTe. get (n) ;
System. out. println(te. toString());
for (int j=0; j<fGohoTe. size () ;j++) {
Te firstTe = fGohoTe. get (j);
int wins = 0;

k = (Kyokumen) fKyokumen. clone () ;

k. move (firstTe) ;
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GenerateMoves. generateLegalMoves (k) ;

if (k. teban==SENTE) {
k. teban=GOTE;
Jelse {
k. teban=SENTE;

int fTeban = k. teban;

Kyokumen nextK = (Kyokumen)k. clone();
for (int 1=0;1<10;1++) {
k = (Kyokumen)nextK. clone();
for (int m=0;m<10;m++) {
//while (true) {
List<Te> gohoTe =

if (gohoTe. size )==0) {
if (k. teban==SENTE) {
Jelse {

wins++;

break;

int sameKyokumen = 0;

for (int n=0;n<kyokumenRireki.size() ;n++) {

if (kyokumenRireki. get (n). equals(k))

sameKyokumen++;

if (sameKyokumen>=4) {
System. out. println("FHFTT");
break;

//System. out. println(k. toString ) ;
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Te te;
if (k. teban==SENTE) {

te=cpul0]. getRandomTe (k) ;
Jelse{

te=cpul1l]. getRandomTe (k) ;

//System. out. println(te. toString()) ;

if (1 gohoTe. contains (te)) {
System. out. printIn("&H#EF TIEH Y

FHALY);
if (k. teban==SENTE) {
//System. out. println(” % F
DREF") 5
Jelse {
//System. out. println(” ¢ F
DREF") 5
}
break;
}
k. move (te) ;

if (k. haveOu()==1) {
wins++;

break;

if (k. haveOu()==2) {
break;

if (k. teban==SENTE) {
k. teban=GOTE;
Jelse {
k. teban=SENTE;
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if (k. haveOu () ==0&&k. evaluationFun () >0) {

wins++;

k. teban = fTeban;

}

System. out. println(”j="+j+", wins="+wins) ;

if (wins>=8) {
middleKyokumenRireki. add (nextK. clone()) ;

gohoTeNumber. add (j) ;

if (middleKyokumenRireki. size () != 0) {
int mostWins = 0;
Te te = null;
for (int 1=0;1<middleKyokumenRireki.size();1++) {

int wins = 0;

for (int m=0;m<50;m++) {
k = (Kyokumen)middleKyokumenRireki. get (1) ;
//for (int n=0;n<10;n++) {
int fTeban = k. teban;
while(true) {

List<Te> gohoTe

GenerateMoves. generateLegalMoves (k) ;

if (gohoTe. size )==0) {
if (k. teban==SENTE) {

System. out. println (" FDOREF]") ;
Jelse {

System. out. println ("JEFDRER]") ;
wins++;

break;
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0=0; 0<kyokumenRireki. size ) ;o++) {

if (kyokumenRireki. get (0). equals(k)) {

ESERON

//System. out. println(te. toString()) ;

TIEH Y EHEAL);

System. out. println (" FDOREF]") ;

System. out. println ("JEFDRER]") ;
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int sameKyokumen = 0;

for (int

sameKyokumen++;

i f (sameKyokumen>=4) {

System. out. println(” T B F

break;

//System. out. println(k. toString ) ;
if (k. teban==SENTE) {
te=cpul0]. getRandomTe (k) ;

Jelse {
te=cpul1l]. getRandomTe (k) ;

if (lgohoTe. contains (te)) {
System. out. println(” & % F

if (k. teban==SENTE) {

Jelse {

break;



k. move (te) ;

if (k. haveOu () ==1) {
//System. out. println(” ¢ F
DREF") 5
wins+t;

break;

if (k. haveOu()==2) {
break;

if (k. teban==SENTE) {
k. teban=GOTE;
Jelse {
k. teban=SENTE;

k. teban=fTeban;

if (mostWins < wins) {

mostWins = wins ;

System. out. println(gohoTeNumber. get (1)) ;
fGohoTe. get (gohoTeNumber. get (1)) ;

bestTe

}
if (wins==50) {

bestTe = fGohoTe. get (gohoTeNumber. get (1)) ;
bestTes. add (bestTe) ;
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bestTes. get (random. nextInt (bestTes. size()));

Jelse {

}

middleKyokumenRireki. clear () ;

k = (Kyokumen) fKyokumen. clone () ;
k. teban=SENTE;

System. out. println(bestTe. toString());

if(bestTes. size() 1=0) {
bestTe

}

k. move (bestTe) ;

if (k. teban==SENTE) {

k. teban=GOTE;
Jelse {

k. teban=SENTE;
}

System. out. println(k. toString());

bestTes. clear () ;

gohoTeNumber. clear () ;

Te te = cpul0]. getRandomTe (fKyokumen) ;

k = (Kyokumen) fKyokumen. clone () ;
k. teban=SENTE;

k. move (te) ;

if (k. teban==SENTE) {
k. teban=GOTE;
Jelse {
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k. teban=SENTE;
}

System. out. println(k. toString());

if (k. haveOu() 1=0) {
break;

}
if (k. haveOu()==1) {

System. out. println ("ZEFDRER]") ;
Jelse if (k. haveOu()==2) {

System. out. println (" FDOREF]") ;
Jelse {

System. out. println (k. evaluationFun()) ;

}
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