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— turn[]:int FE B - H]
— pass[]:boolean N AEATIGH [ERT - EA]
— emptySquares:int ZEFt
— previousPlace:int ERTZH] - 72 A DAL E
— stoneGet/[]:int (SY¥e)
— stoneDiffer:int (EY ¥ SIDF:=:

Board (IR —I1Z#i <
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Board
— nextChoice:int B Z & DEFARETIK
— alphaBeta:int TN T 7 X— R LA O FHbE
#repe:Repetition SRR
#check:CheckBoard 2RI
— setting:BoardSetting SIRRIZR
+Board() AVANT 2R, BHOHRO]

ikl

+getTurn():int|] 2 turn O getter.
+setTurn(set Turn:int[] ):void ZH turn @ setter.
+getPass():boolean]] Z ¥ pass D getter.
+setPass(setPass:boolean]]):void Z I pass D setter.
+set AfterPass(setPass:boolean|]):void 24 pass @ setter(EEDA).
+getEmptySquares():int 2% emptySquares D getter.
+setEmptySquares(setEmptySquares:int):void 2 emptySquares @ setter.
+getPreviousPlace():int Z Y previousPlace D getter.
+setPreviousPlace(setPreviousPlace:int ):void ZH previousPlace O setter.
+getStoneGet ():int|] 254 stoneGet @ getter.
“+setStoneGet(setStoneGet:int|[]):void 2 stoneGet D setter.
+getStoneDiffer():int Z Y stoneDiffer @ getter.
+setStoneDiffer (setStoneDiffer:int):void 2 stoneDiffer @ setter.
+getNextChoice():int ZH nextChoice @ getter.
+setNextChoice(setNextChoice:int):void 2 nextChoice D setter.
+getAlphaBeta():int Z 4 alphaBeta @ getter.
+set AlphaBeta(set AlphaBeta:int):void Z¥ alphaBeta @ setter.
#player():void ANED—F4TD.
#com():woid COM 23 —F4]D.
#setStone(checkBoard:int[], checkTurn:int, place:int)void | £1% T > 72224k
#comlnsight(depth:int, futureDepth:int, selectNect- BRE U 7= PR £ CHIRIIZAGH
Board:int, fullDepth:int):void A
#nextBoard(place:int):Board Fi% T o 7= 7= 7w & VR K.
#copy():Board BEHEI D O ¥ — % {ERK.
#next Turn(future Turn:int):int FEROLEH.
#calculateStone(future Board:int/]):int[] B FHDFHE

Board 7 7 A3 ZZ £ T

5.2 BoardSetting 7 7 X

BoardSetting 2 7 A% Board 7 7 A D #IH LB E MR ZTICET 527 7 ATHS. Constan-
tAndStatic 7 7 ADY TV T A TH 5. 3 1212 BoardSetting 7 7 AD Y 7 AKX % RT.

12



#% 12: BoardSetting 7 7 A

BoardSetting

+boardSetting():int[]
+emptySquaaresSetting:int

+circlelnitializaation(board:int|]):void

i DAL

ZEF+ DI,

A OIH DY AHDES %2 Y A
~ TR

BoardSetting 7 7 A Z £ T

5.3 Game 7 7R

Game 7 7 AR — L 2B T2 25 ATHS. Board 25 ADY TS5 ATH5. £ 1312

Game 7 7 AD U 5 AK %R

# 13: Game 7 5 A

‘ Game

+Game()

#player():void

#com():void

#setStone(checkBoard:int[], checkTurn:int, place:int):void
#comlInsight(depth:int, futureDepth:int, selectNect-
Board:int, fullDepth:int):void
#nextBoard(place:int):Board

#copy():Board

#nextTurn(futureTurn:int):int
#calculateStone(futureBoard:int[] ):int[]

AVANT T XK.

ANED—F 2.

COM R —F4D.

% - 724k,

88 U 7= F8UL £ TR
H.

%] > T2 7= Mm% VAR
BRI O 3 ¥ — % R,
FHEDEHH.

37 HDEHEA.

Game 7 7 AL ZET

5.4 CheckBoard 7 2 X

CheckBoard 27 5 AZEE LAY AHICAZH DI L AAENLF vy, BELLMEL ELI
DAZEXEIHE Y A THSB. ConstantAndStatic 7 7 ADY T 753 ATH 5. F 14 12

CheckBoard 7 7 AD 7 5 A %ZRT.

3 14: CheckBoard 7 7 A

CheckBoard

#yesDireCount:int
#yesCircleCount:int
#circleAround[]:int

#direRecord: ArrayList<Integer>

A& TH A0 RE
%4 TBHE DALE D G
RN F % $] T B A0 % Gl ik
A& TS Ty 2 Rik.

CheckBoard 1ZIR~_R— 2 1ZHi <
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CheckBoard

#circleRecord: ArrayList<Integer>
#check _circleLine[] : ArrayList<Integer>

£ 72T THHA DALIE % Gl
22469 % AN E D4 DAL IE % Flix.

+CheckBoard()

“+currentFuture(checkBoard:int[], checkTurn:int,
place:int):boolean

— checkStone(checkBoard:int[], checkTurn:int, place:int,
checkColor:int):boolean

allDireCheck(checkBoard:int[], place:int, checkColor:

int):void

— allCircleCheck(checkBoard:int[], place:int, checkColor:
int, leftRight:int):void

— oneDireCheck(checkBoard:int[], checkTurn:int, place:
int, dire:int, checkColor:int):boolean

— oneCircleCheck(checkBoard:int[], checkTurn:int, place:
int, leftRight:int, checkColor:int):boolean
#changeStone(checkBoard:int[], ¢Turn:int, place:int,
changeBoard:int[]):void
#oneDireChange(changeBoard:int[], turn:int, place:int,
dire:int):int[]

#circleChange(changeBoard:int[], turn:int, place:int, left-
Right:int):int[]

IVARNT XA,
FREUAMEDF T DT &3]
BOrF vy,

BE UNEDAZFTD I LA
BrF v .

e UMEIZR LT, fH%4T
5D RE L ik, EDALE
% FUPE.

BELMBEIZN LT, A%fT
5 A E DALIE D R ET & FEER.

OBk L 72 AT U THOZE R
"HEMNF v 7.

FLBRk L 72 ANE DALIEIZN L THD
ZALI A RENF =y 7.

BB U MIEIZAZTD.

B % T B (SR <),

BT % BT % (S1).

CheckBoard 7 5 A3 ZZ £ T

5.5 ChangeBoard 7 5 X

ChangeBoard 7 7 AIIBE L@ & LA 2SI ¥ 52 5 ATHS. CheckBoard 7 7
ADY T 5 ATHB. #1512 ChangeBoard 7 7 AD 7 T A% /R

# 15: ChangeBoard 7 7 A

ChangeBoard

#changeStone(checkBoard:int[], cTurn:int, place:int,
changeBoard:int[]):void
#oneDireChange(changeBoard:int[], turn:int, place:int,
dire:int):int[]

#circleChange(changeBoard:int[], turn:int, place:int, left-
Right:int):int[]

?b:—'—’

Gt U 72 R & 4T
B R BT 2 (M ERRS).

BT % BT B (WM.

ChangeBoard 7 7 AZZ Z £ T
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5.6 ConstantAndStatic 7 5 X

ConstantAndStatic 7 7 A& static 2 & €8T 527 7 ATH 3. F 16 1Z ConstantAnd-
Static 7 7 AD T T A% RT.

# 16: ConstantAndStatic 7 7 A

Constant AndStatic

#TECHNIQUE : int = 0 file bt FIEDHE =

#SWITCHING : int = 3 Rt FIEDOBIT RS

AVERTICAL:int — 4 GRS (HH)

#BESIDE:int = 4 M & (i)

#ALL_BESIDE:int = BESIDE + 2 MoRET (BAHED)

#ALL_SIZE:int = VERTICAL * ALL_BESIDE HoOY 1 X (ﬁ.%%%)é’\@)

AWHITE:int = — 1 I

ABLACK:int — — 1 my

LEMPTY:int — 0 7E

#BORDER:int = Integer. MAX_VALUE iz s

#DEBUG:boolean = true TN

#depth : int = 8 5e4 - BEEEE A D DILHEL.

#depthl : int = 6 —EBDRHAD R (1 HH
DEX) .

#depth?2 : int = depth-depth1+1 — DR AD EEE (2 [HH
DEX) .

#circle_Line: ArrayList<Integer>]] HED< ZHDFEZD ) A MERHK
.

#board_Pattern:ArrayList<Board> HI AR T~ 7 AR £ T & BiE.

#judge:int Kl O A7iE (PR D S A D
X).

#full_Data: ArrayList<ArrayList<Board>>|] HADWE T iz —REdEE ¢
2 I~ J5 £ C o,

#value:int B ADEI T Iz —HaEx
% FEAti i

#num012:int BRE 1 (1 [ HOHERR) .

#num?2:int PRE 2 (2 [ H OHERE) .

#full_Resultl:ArrayList<ArrayList<Board>> BREBEORGEFOVI~KFEET
OfgmE (1 [\ HOZHREE) .

#alphabeta_Resultl:int RRBOREF O (1 EH
DEERIE) .

#methodSwitch : boolean FIEOELEARENF v 7.

#full_ Result2: ArrayList<ArrayList<Board>> BRBEOTEFOMP~KFEE T
OfEE (2 [\ HOEEKR) .

ConstantAndStatic 13IRX— I I1ZHE <
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ConstantAndStatic

#alphabeta_Result2:int

#alphabeta_Result3: ArrayList<Integer>

PRRBOIRET OFME (2 HH
DERSRI)
B T O FAM A

ConstantAndStatic 7 7 A& Z Z £ T

5.7 Repetition 7 7 X

Repetition 7 7 A3 H A E TR ZRE DR LA S IR D 2170,
S ATH5. ConstantAndStatic 7 5 ADY T 7S5 ATH5. RI1T I

G FEERT 57
Repetition 7 7 AD 27 7 A

R,
3 17: Repetition 7 7 A
Repetition
#MAX:int = Integer. MAX_VALUE B R AH.
#MIN:int = Integer. MIN_.VALUE S UNER
— text:ShowText SIRBIZE
-show:ShowBoard SRR

— ldtStartl:LocalDateTime
— ldtEnd1l:LocalDateTime

FATHRFHI D Bilhh H R 2 FEHA.
FATIFE DR 7 H I 2 480 (PRR

1[EH).

— 1dtEnd2:LocalDateTime FETRFHE O T HIFZ &M (R
2 [\ H).

— ramdom:Random SLECEAH

+Repetition() aAVANIT TR

+irstRepetition(nextBoardList1: ArrayListjBoard, ):Board

— secondRepetition():void

+allRepetition(nextBoardList1l, futureDepth:int,
depth:int, fullDepth:int):void
— reset_Initial():void

— reset_Repetition():void

#tech_Perfect():void
#tech_Victory(search:int):void
#searchData(search:int):void
#delete(search:int):void

FintABITEIRU 72 1 F2IKRT.
1B HDIEE L= ki ca®E R
FrIoILEHEALTHRBENT
w%%%ﬁ@é(ZEE@Wﬁ)
88 U 7= F8UE ¥ CHIRIIC
AT 5.
ARD S ARG ETIC
EFRTD.
WIFEFRET Z & OEFRARA
BIIZ static 28D Y £y b %2175,
Fik  BEFAUD.
Tk EEAYID .
BRE217S.
BRBHOLHANEDBMH T — X
% HIBR.

static 2

Repetition 1ZIR R —V1ZHz<
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Repetition

#delete2(deleteLine:int):void
endUpData(first:boolean)
endUpData2(count:int)

— information():void
— resultS():void

BiE U 72 dadn AL E & TR T —
2 % HilkR.

HITETARET I 2 IR 2 EH
(1 [FHOBEER).
MTETRT I L IR 2 ER
(2 [HH DOEER).
PG R 2 FROR.

PRERHE R & I T O MR - A
fifi & 5.

Repetition 7 5 AZZ Z T

5.8 Technique 7 5 X

Technique 7 7 AIERFILIZET A5 27 7 ATH B. Repetition 7 7 ADY T 75 ATH 5.

3 18 1Z Technique 27 5 AD 27 5 A% 1T

3% 18: Technique 7 7 A

‘ Technique

+Technique()
#tech_Perfect():void
#tech_Victory(search:int):void

— pruning(prun:int):void

AVANI IR

TR e e AYD .
FIE B AY Y.
By,

Technique 7 7 AZZ Z £ T

5.9 Exploratory 7 2 X

Exploratory 27 7 Z3ERF DM T — X DHEFZ2IT MR Y 7 ATH 5. Technique 7 7 AD
YT I ATHB. K192 Exploratory 7 7 AD T 7 A %ERT.

# 19: Exploratory 7 7 A

‘ Ezxploratory

+Exploratory ()

#update(back:int, front:int):void
#update2(back:int, front:int):void
#update3(back:int):void

#searchData(search:int):void

AVARITIA

B 1, BET—XD EEE.
W2, T — X DB
FHr 3, HERPOBE T — X &4l
BRE217S.

Exploratory 13k — 12 <
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Ezxploratory

#delete(search:int):void

#delete2(deleteLine:int):void

PSR D S ANLE DB T — &
% HIBR.

FERE U 72 St A iE & TR T —
& % HIBR.

Exploratory 7 7 AT Z £ T

5.10 UpdateData 7 5 X

UpdateData 2 7 AIERTOBE T — X 2 HH T 527 7 ATH 5. Exploratory 7 7 ADH T

7 ATH5. %2012 UpdateData 7 7 AD Y I A% RT.

% 20: UpdateData 7 7 A

UpdateData

+UpdateDatal()
#update(back:int, front:int):void
#update2(back:int, front:int):void
— update2_1(position:int):void
#update3(back:int):void

#endUpData(first:boolean)

#endUpData2(count:int)

aAVANT T A,

1, BET—XDEEE.
B2, BT — X DB
BH2—1, BET—X% 1212
/N

W 3, HRPOBMET — X 2 H]
%3

WITFEFRET Z & ITkE R 2 58
(1 [BTHDOEER).
WTFEFRET Z & ICkE R %2 B
(281 H DEEER).

UpdateData 7 5 A2 Z £ T

5.11 ShowBoard 7 2 X

ShowBoard 7 7 Al¥=vy JOBEHEZERRT DI TATH 5.
77 ATHD. 3£ 2112 ShowBoard 7 7 AD T T A% RT.

# 21: ShowBoard 7 7 &

ConstantAndStatic 7 5 ADH 7

ShowBoard

— interval:int = BESIDE
— digit:int = String.valueOf(ALL_SIZE).length()

FRT 5 2 DO D ME.
Y AHDE S DBEARIEDHIE.

+show(board:int[]):void
— showUp(up:int):void

=y O & For,
=y T ORI [ L] DR,

ShowBoard 1IR R —I1Z#i <
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ShowBoard

— showDown (down:int):void

— highControl(space:int, differ:int):int

— centralPart(board:int[], high:int, adjust:int):void

— square(board:int[], position:int):String

— position(posi:int):void

= 7 DR [ NE] D,
fOEE BT,

= T ORI [ DER.
BT O T H O X 75 E B % 8T
B AHOMEEEHL, H
B bt TEREE R L THRA,

ShowBoard 7 7 A Z Z T

512 Test 7 2R

Test 7 7 AE COM DL R)VERELFEITTEIITATH 5.

#2212 Test 75 AD T 5 A

AN
2 22: Test 7 7 A
Test
— board:Board SRR
— show:ShowBoard SRS

— beforePassW:boolean

— beforePassB:boolean

— comLevel:int[] = 0,0

INAEATH (A DERT)
INAGHATH (B OHERI)
COM D L~ (— 11X ARA)

+main(args[]:String):void

— setComLevel():void

AL AV YR,
COM DL R)L % IRAE.

Test 7 5 ALZZFT

6 f&am - SRORE

AGE TIIMEIMR= v T DTERIFENT %217 - 7=

SERMRN EIT D it — A AT Z2ERR L, =4

AL D IXEAEN 6 x 6, BRARENA4Xx8ETRDL I ENTE, BHFHAYID IZIELE
N6x6, RAMENAX T 0FETRDEIENTE., £72, —EROHERIILBEHAT D L[H
UiRZRD D Z LN TE 2. AEDFERDS, 4 x4 L6 x6DIEHBETIZLTLE, 4x

6, 4x8, 4x 1 0DEAEBTIETFLH LI LRI N,

ZDZ M5, HNNE=Y

TRESEEZ ERTAR, RABEZEETFENOMALZ T NS.

SROFEEL LTET A X4 x 1 0DFERHAYD, ¥4 X6x8, 4x12008BHADT
H5. BreLVIRIENE, BERELHML, WHRFBHENT 5720, a2 a—XOMRED
KEIZZD, W EE TS 20D EEL 25 TL 5. KD HIRE B 72 B O 58 2 5281
T 2ITIRMFUE P EEIZ 225, MHHEPEBITENE, K VHRIE B OSBRI RE I 72 5

T< 5.
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A fgRICDOWT

PAFIZARMETIER L2707 F LDV —Aa— RERT.

Board 7 7 A

package experiment.last.suspend;

/%%

* EAEDO=y 7HEIL

*/

public abstract class Board extends ConstantAndStatic {
protected int board[]; // i
private int turn(l; // H - BOFEH [EHET : 0 - SR @ 1]
/7 NASEATHE (ERT (D 0 - AT [RY « 1 - 154 [H] 2 - 164 [FR] : 3)

private
private
private
private
private
private

private

boolean pass[];

int
int
int
int
int

int

emptySquares; // ZEFt
previousPlace; // MEHNZF] > 72 DALE
stoneGet[1; // 374 ([H]: 0 [H]:1)
stoneDiffer; // 37D
nextChoice; // M Z & DFEFAJRETF
alphaBeta; // 7I)V7 7 ~X— X LR O FEfi{H

/* SRR DER */

protected Repetition repe;

protected CheckBoard check;

private BoardSetting setting;

/%%

* JVANT IR, BEHOERO L.

*/

public
this
this
this.
this

Board () {

.Tepe
.check = new ChangeBoard(); // A 7Y =2 MR

= new UpdateData(); // A7V =7 MAERK

setting = new BoardSetting(); // A 7Yz MEK

.board = this.setting.boardSetting(); // & OHIH{b

// BRI £ 22T OBGE
this.emptySquares = this.setting.emptySquaresSetting();
setting.circleInitialization(board); // FMADBWHDHF % ) A b TIERK

this.

this
this.
this
this

.turn

= new int[2]; // BLHI DA

turn[0] = BLACK; // BT FHEOMIHML [Jef7 : ]

.pass

.turn[1] = BLACK; // HEHEDOFHEDOMMML (Jef7 : ]

= new boolean[4]; // BlH|DHK

for(int i=0;i<4;i++)

22



39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
T
78
79
80
81

this.pass[i] = false; // #JHPREE : KX

this.previousPlace = 0; // #I{AIRAE :

this.stoneGet =
this.stoneGet [0
this.stoneGet[1
this.stoneDiffe
this.nextChoice

this.alphaBeta

/ **

]
]

r

[EXI[OESES NN

new int[2]; // BLFIDARK

0; // HIHAIRRE : 0
0; // #IHAIREE : 0

=0; // FIPRAEE : 0

= 0; // HIHPIREE :

0

0; // PIHIREE : 0

* 28 turn O getter.

* Q@return int[] : F&HF [EHHT -

*/

public int[] getTurn() {

return this.turn;

/**

* 2 turn D setter.
* @param setTurn : BEHTHET - HHELDOFH

*/

BHTR]

public void setTurn(int[] setTurn) {

for(int i=0;i<2;i++)

this.turn[i]

/%%

setTurn[i];

* A4 pass D getter.

* Q@return int[] : /NAETHFHE (&R -

*/

public boolean[] getPass() {

return pass;

/%%

* 24 pass D setter.

* Q@param setPass

*/

o

%)

DN AGATIGA (BT - EH)

public void setPass(boolean[] setPass) {

for(int i=0;i<4;i++)

this.pass[i]

setPass[i];

23



82

83 /**

84 * ¥ pass D setter.

85 * Qparam setPass : /\AFETIH (EZ)

86 */

87 public void setAfterPass(boolean[] setPass) {
88 for(int i=2;i<4;i++)

89 this.pass[i] = setPass[i-2];

90 b

91

92 /%%

93 * 24 emptySquares D getter.

94 * Qreturn int : Z¢7f

95 */

96 public int getEmptySquares() {

97 return this.emptySquares;

98 }

99

100 /*%

101 * 2 emptySquares O setter.

102 * Q@param setEmptySquares : ZEF}

103 */

104 public void setEmptySquares(int setEmptySquares) {
105 this.emptySquares = setEmptySquares;
106 b

107

108 /%%

109 * B previousPlace @ getter.

110 * Qreturn int : BRI o 72 A DALE

111 */

112 public int getPreviousPlace() {

113 return this.previousPlace;

114 X

115

116 /%%

117 * 2 previousPlace @ setter.

118 * Qparam setPreviousPlace : [HETIZ{] o 724 DAL E
119 */

120 public void setPreviousPlace(int setPreviousPlace) {
121 this.previousPlace = setPreviousPlace;
122 }

123

124 /%%

24



125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

* 2 stoneGet D getter.

* Qreturn int[] : 3724 [H - &)
*/

public int[] getStoneGet() {

return this.stoneGet;

/%%

* 224 stoneGet D setter.

* Qparam setStoneGet : 5724 [H - &I

*/

public void setStoneGet(int[] setStoneGet) {
for(int i=0;i<2;i++)

this.stoneGet[i] = setStoneGet[i];

/%%

* ¥ stoneDiffer O getter.

* Qreturn int : f§72GDZ%E

*/

public int getStoneDiffer() {

return this.stoneDiffer;

/**

* ¥ stoneDiffer O setter.

* Qparam setStoneDiffer : {721 D%

*/

public void setStoneDiffer(int setStoneDiffer) {

this.stoneDiffer = setStoneDiffer;

/%%

* Z ¥ nextChoice D getter.

* Qreturn int : MWD F AT RE T
*/

public int getNextChoice() {

return this.nextChoice;

VLS
* # nextChoice M setter.
* @param setNextChoice : [ D& F Al HE T4

25



168 */

169 public void setNextChoice(int setNextChoice) {
170 this.nextChoice = setNextChoice;

171 b

172

173 /%%

174 * 24 alphaBeta M getter.

175 * Q@return int : 7V 7 7 - N— X FILFH O FLAf
176 */

177 public int getAlphaBeta() {

178 return this.alphaBeta;

179 b

180

181 /%%

182 * Z°# alphaBeta @ setter.

183 * Q@param setAlphaBeta : 7 )V 7 7 - N— X FEH O AlifE
184 */

185 public void setAlphaBeta(int setAlphaBeta) {
186 this.alphaBeta = setAlphaBeta;

187 b

188

189 /%%

190 * AN —F4TD.

191 */

192 protected abstract void player();

193

194 /**

195 * COM 28 —F4T .

196 */

197 protected abstract void com();

198

199 /%%

200 * fEE LINMEICAZEE, HY Ofa%22AL.

201 * @param checkBoard : F x=v 273 B

202 * Qparam checkTurn: 7 =V 73 5FHK

203 * Qparam place : A% & (L&

204 */

205 protected abstract void setStone(int[] checkBoard,int checkTurn,int place);
206

207 /%%

208 * E U - TR £ CTHIRIIZEGIAT 5.
209 * @param depth : JediA (BR)
210 * @param futureDepth : JiFndx 3 5 B D F-4L
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211 * Q@param selectNextBoard : SL#idAd % EHT DMEH

212 * Q@param furdepth : JeEiA%X (FIHH)

213 */

214 protected abstract void comInsight(int depth,int futureDepth,Board selectNextBoard
215 ,int fullDepth);
216

217 /**

218 SR AN VATCANT SEE A RSWAS WARAN TR (5

219 * Qparam place : A% ] DfLE

220 * Qreturn Board : ¥17z 2%

221 */

222 protected abstract Board nextBoard(int place);
223

224 /%%

225 * BEHOD 3 ¥ — 2 AER.

226 * @return Board : HEH D I —

227 */

228 protected abstract Board copy();

229

230 /%%

231 * PRELH.

232 * Qparam futureTurn : EHFTOFH

233 * Qreturn int : F&H (1=, -1=1)

234 */

235 protected abstract int nextTurn(int futureTurn);
236

237 /**

238 * 137 A DFHR.

239 * Qparam futureBoard : f&TH]

240 * Q@return int : 5724 [H - H£]

241 */

242 protected abstract int[] calculateStone(int[] futureBoard);
243}

244

BoardSetting 7 7 A

package experiment.last.suspend;
import java.util.ArrayList;
/**

* WML (Board 7 7 X)) DI E T 52 T .
*/

N O Ot e W N =
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33
34
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45
46
47
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49
50

public class BoardSetting extends ConstantAndStatic{

/%%

* R DO WL,

* @return int[] : FJHA(L L 7= &

*/

public int[] boardSetting() {

int settingBoard[] =

new int[ALL_SIZE + 21; // Bt & 7-M8m

settingBoard[0] = BORDER; // #&AMKW

// HIRCED R E ()

int leftCenter = (ALL_BESIDE / 2) + (ALL_BESIDE * ((VERTICAL / 2) - 1));
for(int i=1;i<=ALL_SIZE;i++) {
int leftBoard = O,rightBoard = 0,al2 = 0;
if ((VERTICAL == 4 || BESIDE == 4)) { // 4x%4, 4%6, 6*4
// VERTICAL ® 1E:H - Hif&BtH

if((i / ALL_BESIDE) == 0 || (i / ALL_BESIDE) =

al2 = 1;
}
else {

if ((i / ALL_BESIDE) == 0 || (i / ALL_BESIDE) =
2; // VERTICAL ® 1 B¢H - B&EBH
else if((i / ALL_

al2

(VERTICAL - 1))

(VERTICAL - 1))

BESIDE) == || (i / ALL_BESIDE) == (VERTICAL - 2))

al2 = 1; // VERTICAL ® 2 BH - T 2EH

}

leftBoard = 2 + ALL_BESIDE * (i / ALL_BESIDE) + al12; // B D/Ek
rightBoard = ALL_BESIDE * (i / ALL_BESIDE + 1) - al2; // BAND A

if (i == leftCenter

|| i == (leftCenter + ALL_BESIDE) + 1)

settingBoard[i] = WHITE; // #m (W) HRAERD 2D H
else if(i == (leftCenter + ALL_BESIDE) || i == leftCenter + 1)
settingBoard[i] = BLACK; // #&m (BHN) FRARID 2D &
else if (leftBoard <= i &% i < rightBoard)
settingBoard[i] = EMPTY; // & (BN) Z278H
else
settingBoard[i] = BORDER; // #&AMKW

}

settingBoard [ALL_SIZE + 1] = BORDER; // #AMEW

return settingBoard;

VLS
* 25T % YIAE. WK TE

D 4x4 DIGH—16-8=8 (H#4 > - 4 D),

* 6%6 DEE— 36-16=20 (4D - M1 2D)
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59
60
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63
64
65
66
67
68
69
70
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72
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74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

* Q@return int : Z2Ff
*/
public int emptySquaresSetting() {
return ((VERTICAL * BESIDE) - ((VERTICAL == 4 || BESIDE == 4) 7 8 : 16));

/%%
* MEOREOEFSZ ) AN TR (REHED « 2320 - )EFEHED @ 258 1)
* @param board : #&MH
*/
public void circleInitialization(int[] board) {
ArrayList<Integer> circle0 = new ArrayList<>();
ArrayList<Integer> circlel = new ArrayList<>();
for(int i=1;i<ALL_BESIDE;i++) {
if (board [i]==EMPTY)
circle0.add(i); // #mi : 1BH

}
for(int i=0;i<VERTICAL-2;i++) {
int n=0,r=0;
for(int j=(ALL_BESIDE#2 + ALL_BESIDExi); j>(ALL_BESIDE * (i+1)); j--) {
if (board [j1==EMPTY && n==0) {
circle0.add(j); // #m : HEAOLM (1 BH - BfkBHZRL)
n++;
}
else if (board[j] == BORDER && board[j+1] == EMPTY && r==0) {
circlel.add(j+1); // & : HEADOEM (1 BH - mfkBHZR)

r++;

>

}
for(int i=ALL_SIZE;i>(VERTICAL-1)*ALL_BESIDE+1;i--) {
if (board [i]==EMPTY)
circle0O.add(i); // & : FREH
}
for(int i=0;i<circlel.size();i++)

circle0.add(circlel.get(circlel.size()-1-1));
circle_Line = new ArrayList[2];
circle_Line[0] = new ArrayList<>();

circle_Line[1] = new ArrayList<>();

for(int i=0;i<circle0.size();i++)
circle_Line[0] .add(circle0.get(i));
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for(int i=circleO.size()-1;i>=0;i--)

circle_Line[1] .add(circle0.get(i));

Game 7 7 A

package experiment.last.suspend;

import java.util.ArrayList;

import java.util.Scanner;

/%%
x R— R — L = TOELEN
x/

public class Game extends Board{

/%%

x VAN IR, BOZFADIAVANT T REBELT.
*/

public Game() {

super () ;

/%%
* NHED—FF>
*/
protected void player() {
int place; // I Dfi&
Scanner keyBoardScanner = new Scanner(System.in);
System.out.println((this.getTurn() [0] == WHITE) ? "HADHETI"
"HADHETTM;
while (true) { // WUIRALEAERIND ETL—T
System.out.print ("BHEH DFERFSEZHEATIZIW (0=/3R): ");
String inputString = keyBoardScanner.next();
try {
place = Integer.parselnt (inputString);
}
catch (NumberFormatException e) { // BEMELMANBATI I NIHE
System.out.println ("ERF S22 AN LTSI,

continue;
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39
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43
44
45
46
47
48
49
50
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
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72
73
74
75
76
7
78
79

if (place <0 || ALL_SIZE<place) {
System.out.println ("EREFFEZ AL T ZI V"),
continue;

}

if (place == 0) {

boolean nselect = false;

for(int i=1;i<=ALL_SIZE;i++) { // &FHITH LU TEFUREFOEREZITD.

if (this.board[i] == EMPTY) { // 277255 FalhE.
// FEE DT RETDHIE.
if (check.currentFuture(this.board, this.getTurn()[1], i))
nselect = true; // 017

}

System.out.println((nselect == false) ? "/ NAZZH" . "NXZAZHT");

if (nselect == false) {
this.getPass() [(this.getTurn() [1] == WHITE) 7 2 : 3] = true;
break;
}
else
continue;
¥
if (board[place] !'= EMPTY

|| !check.currentFuture(this.board, this.getTurn()[1], place)) {

System.out.println ("ZDLIEIZITEITEEA);
continue;

3

break;

}

this.setStone(this.board, this.getTurn() [1], place); // BHIZH % E <

/**

* com D—FF]D.

*/

protected void com() {
/! EFHARFOX T N% YA NTIERK.
ArraylList<Board> nextBoardList = new ArrayList();
Board nextBoard; // EHFWHEFLRH L WX % ..
int possibleCount = 0; // A FHBEFDOH.
/¥ HEFURTFEH o BOBHEZEKT LS. U A MIFEA */
for(int i=1;i<=ALL_SIZE;i++) { // &FHIH L TEFARTFOERZITS.

if (this.board[i] == EMPTY) { // 47t o5& FARE.
// TREDFIZETHIE.
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80 if (check.currentFuture(this.board, this.getTurn()[1], 1)) {

81 possibleCount += 1; // EAFHREFOHE+ 1.

82 nextBoard = this.nextBoard(i); // F DT - =120 % Ak, KA.
83 nextBoardList.add (nextBoard); // Y A b DEREIZEN.

84 X

85 ¥

86 X

87 if (DEBUG) { // ETHRET & &M

88 for(int i=0;i<nextBoardList.size() ;++i)

89 System.out.println("Z&F:" + nextBoardList.get (i) .getPreviousPlace());
90 b

91

92 if (possibleCount == 0) // NADEH

93 this.getPass() [(this.getTurn() [1] == WHITE) ? 2 : 3] = true;

94 else {//EFWRDGA

95 VAT INEES: &/

96 nextBoard = this.repe.firstRepetition(nextBoardList);

97 /¥ FREUTALEICAZES */

98 if (this.getEmptySquares() '= 0) // EHVHETH 5 »HE.

99 this.setStone(this.board, this.getTurn() [1], nextBoard.getPreviousPlace());
100 System.out.println(";#NDF : " + nextBoard.getPreviousPlace());
101 }

102 System.out.println("#% D #+H : " + this.getEmptySquares());

103 b

104

105 /**

106 * fRELAMEICAZEE, 5 OAZZAL.

107 * @param checkBoard : ¥ =v 273 A

108 * Qparam checkTurn: Fzv 7§ 5X—V

109 * Qparam place : A% & A&

110 */

111 protected void setStone(int[] checkBoard,int checkTurn,int place) {
112 if(place !'= 0) {

113 this.board[place] = this.getTurn()[1]; // #EE LB ICFHF MDA %ZE
114 int empty = this.getEmptySquares();

115 this.setEmptySquares(--empty); // ZEF-DE % HL

116 this.setPreviousPlace(place); // #I - 7=fLiE % FiE

117 /] BEUNMNEDORE D Z22{bEE 5.

118 check.changeStone (checkBoard, checkTurn, place, this.board);
119 }

120 else

121 this.setPreviousPlace(place); // ¥ o 7zfii& % FiiE

122 b
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124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
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144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

/**
* $8E L7 PR E THIRIIZAGRAT 5.
* @param depth : JEFtAL (BLHK)
* Q@param futureDepth : s 5 #[H D T4
* Q@param selectNextBoard : i d 4 ERTDAM
* Qparam furdepth : ZodiAd (FIHA)
*/
protected void comInsight(int depth,int futureDepth,Board selectNextBoard
, int fullDepth) {
/] FEOERIZZEABAL DT, LHAFHELEABIEDES
if (futureDepth > this.getEmptySquares())
futureDepth = this.getEmptySquares();
/! BEFAREFOA TV bEY R N TR
ArrayList<Board> nextBoardList = new ArrayList();
Board nextBoard = selectNextBoard; // &ETF WREF % 1 DERTHT DAL % F&HA.
int possibleCount = 0; // HEFHHREFDH.
/¥ EFARTF2H > BOBHEZEKTHL. YA MIHEA */
for (int i=1; i<=ALL_SIZE; ++i) { // &IHIX L TEFARFOERZLTD.
nextBoard = selectNextBoard; // SEdidxd % E R DB % FHA.
if (nextBoard.board[i] == EMPTY) { // ZZFt72 5 & T E.
// FEEDFPEFHHIE.
if (check.currentFuture (nextBoard.board, nextBoard.getTurn() [1], 1)) {
possibleCount += 1; // EAFHEFOHE+ 1.
nextBoard = this.nextBoard(i); // Z DT - 7-12DEIH % ik, WA,
nextBoardList.add (nextBoard); // YV A bDERREIZEN.

}
/¥ EFARFVLRNGE */
if (possibleCount == 0) {
nextBoard.getPass () [(nextBoard.getTurn() [1] == WHITE) 7 2 : 3] = true;
/] TR S ZIRAE 2 MRER S B 72 oD 1T K.
int beOutTurn = nextBoard.getTurn() [1];
// EHi - ERDONADIREZHE. (true 2EATO X — TR T, false — ki)
if ((nextBoard.getPass() [0] == true && nextBoard.getPass() [3] == true)
|| (nextBoard.getPass()[1] == true && nextBoard.getPass()[2] == true)){
nextBoard = this.nextBoard(0); // ZDFH o 7R DOMMH % Ak, &
nextBoardList.add (nextBoard); // Y A M DRREITEN.
int substitute = board_Pattern.get(board_Pattern.size()-1).getStoneDiffer();
board_Pattern.get (board_Pattern.size()-1).setAlphaBeta(substitute) ;
ArrayList<Board> temporary = new ArrayList<>();

for(int i0=0;i0O<board_Pattern.size() ;i0++)
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166 temporary.add(board_Pattern.get(i0));

167 if (judge == 0) {

168 value [board_Pattern.size()-1] = board_Pattern.get(board_Pattern.size()-1)
169 .getStoneDiffer();
170 full_Data[board_Pattern.size()-1].add(temporary) ;

171 b

172 numQ012++;

173 X

174 else {

175 if (futureDepth >= 1) {

176 VARAVS N X 2 (DD

177 boolean settingPass[] = {nextBoard.getPass() [2] ,nextBoard.getPass() [3]
178 ,false,false};

179 nextBoard.setPass(settingPass); // AV SIN L5

180 nextBoard = this.nextBoard(0); // F DI > 724 DB &2 ARk, KA.
181 /7 Feid (FR) .

182 nextBoard.comInsight (depth,futureDepth,nextBoard,fullDepth) ;

183 b

184 b

185 /7 R, SOREZMEERS 2 72012 & — RER FEK

186 int settingTurn[] = {nextBoard.getTurn() [0],beOutTurn};

187 nextBoard.setTurn(settingTurn); // X — {REEZ FEHT

188 X

189 else // SEiidk () .

190 this.repe.allRepetition(nextBoardList, futureDepth, futureDepth,fullDepth);
191 b

192

193 /%%

194 * R U AL & T o 7B 7o 7 i & AR K.

195 * Qparam place : f1% I DA &

196 * Q@return Board : 7z 2%

197 */

198 protected Board nextBoard(int place) {

199 Board nextBoard = copy();

200 nextBoard.setStone (nextBoard.board,nextBoard.getTurn() [1] ,place);

201 int settingStoneGet[] = {this.calculateStone(nextBoard.board) [0]

202 ,this.calculateStone(nextBoard.board) [1]};
203 nextBoard.setStoneGet (settingStoneGet) ;

204 if (TECHNIQUE == 0)

205 nextBoard.setStoneDiffer ((settingStoneGet[1] - settingStoneGet[0]));
206 else if (TECHNIQUE == 1) {

207 if ((settingStoneGet[1] - settingStoneGet[0]) > 0)

208 nextBoard.setStoneDiffer(1);
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220
221
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249
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251

else if ((settingStoneGet[1] - settingStoneGet[0]) < 0)
nextBoard.setStoneDiffer(-1);
else
nextBoard.setStoneDiffer(0);
}
else if (TECHNIQUE == 2) {
if (SWITCHING == 0) /] RBE-SEE
nextBoard.setStoneDiffer ((settingStoneGet[1] - settingStoneGet[0]));
else if (SWITCHING == 1) {
if (methodSwitch) {
if ((settingStoneGet[1] - settingStoneGet[0]) > 0)
nextBoard.setStoneDiffer(1);
else if ((settingStoneGet[1] - settingStoneGet[0]) < 0)
nextBoard.setStoneDiffer(-1);
else
nextBoard.setStoneDiffer(0);
}
else
nextBoard.setStoneDiffer ((settingStoneGet[1] - settingStoneGet[0]));
}
else if (SWITCHING == 2) {
if (methodSwitch)
nextBoard.setStoneDiffer ((settingStoneGet[1] - settingStoneGet[0]));
else {
if ((settingStoneGet[1] - settingStoneGet[0]) > 0)
nextBoard.setStoneDiffer(1);
else if ((settingStoneGet[1] - settingStoneGet[0]) < 0)
nextBoard.setStoneDiffer(-1);
else

nextBoard.setStoneDiffer(0);

¥
else if (SWITCHING == 3) {
if ((settingStoneGet[1] - settingStoneGet[0]) > 0)
nextBoard.setStoneDiffer(1);
else if ((settingStoneGet[1] - settingStoneGet[0]) < 0)
nextBoard.setStoneDiffer(-1);
else
nextBoard.setStoneDiffer(0);

3

int settingTurn[] = {nextBoard.getTurn() [0]
,nextBoard.nextTurn(nextBoard.getTurn() [1])};
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nextBoard.setTurn(settingTurn) ;
int choiceNum = 0;
if (nextBoard.getEmptySquares() > 0) {
for(int i=1;i<=ALL_SIZE;i++) { // &THIWH LU CTEFAREFOEKEITD.
if (nextBoard.board[i] == EMPTY) { // ZEF7x 5 &FrlfE.
// BEDIDRZEFDHE.
if (check.currentFuture (nextBoard.board, nextBoard.getTurn() [1], 1))

choiceNum += 1;

}
nextBoard.setNextChoice(choiceNum) ;

return nextBoard;

/**
* MWD 3 ¥ — & E.
* Qreturn Board : fEHD I ¥ —
*/
protected Board copy() {
Board newBoard = new Game();
for(int i=1;i<=ALL_SIZE;i++)
newBoard.board[i] = this.board[i];
int settingTurn[] = {this.getTurn() [1],this.getTurn() [1]1};
newBoard.setTurn(settingTurn) ;
newBoard.setPass(this.getPass());
newBoard.setEmptySquares (this.getEmptySquares());
newBoard.setPreviousPlace(this.getPreviousPlace());
newBoard.setAlphaBeta((settingTurn[0] == WHITE) ? Integer.MAX_VALUE
Integer .MIN_VALUE) ;

return newBoard;

/ **

* FREZLH,

* Qparam turn : ER[D X —V

* Qreturn int : F&H (1=H, -1=1)

*/

protected int nextTurn(int futureTurn) {
return futureTurn == WHITE 7 BLACK : WHITE;

/%%
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* R A DA,
* Q@param nextBoard X[
* Q@return int : §7-4 [H - H]
*/
protected int[] calculateStone(int[] futureBoard) {

int[] stoneGet = new int[2];

for(int i=1;i<=ALL_SIZE;i++) {

if (futureBoard[i] == WHITE || futureBoard[i] == BLACK)
stoneGet [futureBoard[i] == WHITE 7 0 : 1] += 1;
}

return stoneGet;

CheckBoard 7 7 A

package experiment.last.suspend;
import java.util.ArrayList;

/%%
* FREUAMEDAZELS Z LDV HENT v 2.
*/
public abstract class CheckBoard extends ConstantAndStatic{

protected int yesDireCount; // Fi%i&|} 5 HADH ()
protected int yesCircleCount; // A% &} BMHEDE

// ANEIZAZBELALE (B : circleLine D5 H)

protected int circleAround[] = new int[2];

/] BT Sz (R : AV v F allDireCheck)
protected ArrayList<Integer> direRecord;

/] FiZEETBIEDNE Z RS (R : XY v F allDireCheck)
protected ArrayList<Integer> circleRecord;

/1 AT B HNE O DALE % Fldk.

protected ArrayList<Integer>[] check_circleline;

/ *%

x IVANT IR, EEROHAL.

*/

public CheckBoard() {
check_circleLine = new ArrayList[2];
this.yesDireCount = 0; // #JHPIRRE : 0
this.yesCircleCount =0; // #IHAIREE : 0
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/**

R L ALBE DA % E <

* @param checkBoard : ¥ x=v 273 A

* Qparam cTurn: Fxzv 7 - Fz U IT5HX—V

* Q@param place: Fxzv 7 - FzVIVTETEHHDME
* @param changeBoard : F = ¥ V3 2 |

*/

protected abstract void changeStone(int[] checkBoard,int cTurn,int place

*

, int[] changeBoard);

/%%

MUz BR < BRI 2 B S S

* @param changeBoard : F = V5 2 1]

* Qparam turn: Fx VIV THX—V

* Q@param place : F = VI THHDAE

* Qparam dire: S (FEEL7a75 87if4)
* Q@return int[] : Fr7- 728w

*/

protected abstract int[] oneDireChange(int[] changeBoard,int turn,int place

*

,int dire);

/%%

* SMUDHETE Z B E 5

* @param changeBoard : F = ¥ V3 2 #Ii|

* @param turn: F VIV FTEHEX—V

* Qparam place : ¥ = VIV LD E

* Oparam leftRight : AMUIDO#EE (0:HRFEHEID, 1:KKEEHEID )

* Qreturn int[] : Fr7- 2

*/

protected abstract int[] circleChange(int[] changeBoard,int turn,int place
,int leftRight);

/*%

HRELUAMEDOAZEL ZERAFENF v 2.

* @param checkBoard : F =v 7 3 B i

* @param checkTurn: F v 73 5F%K

* @param place : F v 7§ 5D E

* @return boolean : 8 L/ MEDA % E L Z & WH[EED

*/

public boolean currentFuture(int [ checkBoard, int checkTurn, int place) {
return (checkTurn == WHITE 7 this.checkStone(checkBoard,WHITE,place,BLACK)

*

38



71 : this.checkStone(checkBoard,BLACK,place,WHITE));
72 }

73

74 /%%

75 * JEEUALEDA %2 EL Z EWAHENTF =v 7. (BB
76 * @param checkBoard : ¥ =v 73 A

7 * Qparam checkTurn: ¥ x=v 279 5FFH

78 * @param place : f1% ] D&

79 * @param checkColor : DA (HDOX—V—>EE2F v )

80 * Qreturn boolean : fEE UM ELIEE L HAILAZEL T & A[REN
81 */

82 private boolean checkStone(int[] checkBoard,int checkTurn,int place,int checkColor) {
83 boolean direJudge = false,circleJudge = false;

84 this.allDireCheck(checkBoard,place, checkColor);

85 if (this.yesDireCount != 0) {

86 for(int i=0;i<this.yesDireCount;i++) {

87 if (this.oneDireCheck(checkBoard, checkTurn,place,
88 this.direRecord.get (i), checkColor))

89 direJudge = true;

90 else {

91 this.direRecord.remove(i);

92 this.yesDireCount--;

93 i-—;

94 }

95 }

96 if (this.yesCircleCount != 0) {

97 for(int i=0;i<this.yesCircleCount;i++) {

98 if (this.oneCircleCheck(checkBoard, checkTurn,place,this.circleRecord.get (i)
99 ,checkColor))

100 circleJudge = true;

101 else {

102 this.circleRecord.remove(i);

103 this.yesCircleCount--;

104 i-—;

105 }

106 }

107 }

108 }

109 return ((direJudge || circleJudge) 7 true : false);
110 }

111

112 /**

113 * FRELAMEDAZELS 2 EWARNF oy 7. (5B : SMUO#m2FR<)
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114 * @param checkBoard : F =v 7§ % #&[fi

115 * Qparam place : A% I DfLE

116 * @param checkColor : DA (HOX—V—->RE2F v )

117 */

118 private void allDireCheck(int[] checkBoard,int place,int checkColor) {
119 this.direRecord = new ArrayList<>();

120 this.yesDireCount = 0;

121 for(int i=—-(ALL_BESIDE + 1);i<=(ALL_BESIDE + 1);i++) {

122 if (place+i > 0 && place+i <= ALL_SIZE) {

123 if (checkBoard[place + i] == checkColor &&

124 ((i==-(ALL_BESIDE + 1) || i==-ALL_BESIDE || i==-(ALL_BESIDE - 1)
125 || i==-1 || i==1 || i==(ALL_BESIDE - 1) || i==ALL_BESIDE
126 || i==ALL_BESIDE + 1))) {

127 this.direRecord.add(i);

128 this.yesDireCount++;

129 }

130 }

131 }

132 this.circleRecord = new ArrayList<>();

133 this.yesCircleCount = O;

134 for(int j=0;j<circle_Line.length;j++) {

135 for(int i=0;i<circle_Line[j].size();i++) {

136 if(circle_Line[j].get(i) == place) {

137 this.circleAround[j] = 1i;

138 this.allCircleCheck(checkBoard, place, checkColor,j);

139 break;

140 ¥

141 }

142 }

143 }

144

145 /**

146 * fRELABEOAZELS Z DN F =y 7. GE—BRE « AMUlo #im)

147 * @param checkBoard : F x=v 273 B

148 * Q@param place : £ % Dfi &

149 * @param checkColor : fiDA (HDX—Y—>RE2F v )

150 * QOparam leftRight : AMUD#MH (0:FFHEID, 1:KEEFEID)

151 */

152 private void allCircleCheck(int[] checkBoard,int place,int checkColor,int leftRight) {
153 check_circlelLine[leftRight] = new ArrayList<>();

154 for(int i=0;i<circle_Line[leftRight].size();i++)

155 check_circleLine[leftRight].add(circle_Line[leftRight].get(i));
156 for(int i=0;i<this.circleAround[leftRight];i++)
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157 check_circleLine[leftRight].add(circle_Line[leftRight].get(i));

158 if (checkBoard[check_circleLine[leftRight].get(this.circleAround[leftRight]+1)]
159 == checkColor) {

160 this.circleRecord.add(leftRight);

161 this.yesCircleCount++;

162 }

163 b

164

165 /%%

166 * BELIAEICAZELS ZEWARERTF v 7. GE B - AMUOBE Z2FR<)
167 * Qparam checkBoard : ¥ v 7 ¢ 2 H&H

168 * Qparam checkTurn: FxzV 279§ 5X—V

169 * Qparam place : 1% I DAL E

170 * Qparam dire : 1 (BEL A0 8 /M)

171 * Q@param checkColor : DA (HDX—V—=R%2F v )

172 * @return boolean : FEE UM BEBLIEE L HFAICAZEL Z LA FEN
173 */

174 private boolean oneDireCheck(int[] checkBoard,int checkTurn,int place,int dire
175 , int checkColor) {

176 int highSize = (VERTICAL >= BESIDE 7 VERTICAL : BESIDE);
177 for(int j=2;j<=highSize-1;j++) {

178 if (place + dire * j > O && place + dire * j <= ALL_SIZE) {
179 if (checkBoard[place + dire * j] == checkTurn)

180 return true;

181 else if(checkBoard[place + dire * j] == checkColor)

182 continue;

183 else

184 break;

185 }

186 X

187 return false;

188 X

189

190 /*%

191 * A LUABEICAZES 2PN T v 7. GEER - MU o#mm)
192 * @param checkBoard : ¥ =v 73 A

193 * Qparam checkTurn: F xzv 27§ 5X—V

194 * @param place : f1% ] D&

195 * Q@param leftRight : AMHAIDMM (0:KEGEHEID, 1:KKFEFEID)

196 * @param checkColor : DA (HDOX—Y—>RE2F v )

197 * Qreturn boolean : fEE LM ELIEE L HAICAZEL T A EEN
198 */
199 private boolean oneCircleCheck(int[] checkBoard,int checkTurn,int place,int leftRight
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200
201
202
203
204
205
206
207
208
209
210
211
212
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,int checkColor) {
for(int i=this.circleAround[leftRight];i<check_circleLine[leftRight].size()-2;i++) {
if (checkBoard[check_circleLine[leftRight].get(i+2)] == checkTurn)
return true;
else if(checkBoard[check_circleLine[leftRight].get(i+2)] == checkColor)
continue;
else
break;
}

return false;

ChangeBoard 7 7 A

package experiment.last.suspend;

/%%

* FHELMEOAZES.

*/

public class ChangeBoard extends CheckBoard {

/%%

R LU ABEDA % E <

* Q@param checkBoard : ¥ v 7 3 2 HH

* Q@param cTurn: Fxv 7 - Fz o IVTEHR—V
* Q@param place : F v 7§ 5D E

* @param changeBoard : F = V3 2 1|

*/

public void changeStone(int[] checkBoard,int cTurn,int place, int[] changeBoard) {

*

if (this.currentFuture(checkBoard, cTurn, place)) {
if (this.yesDireCount != 0) {
for(int i=0;i<this.yesDireCount;i++)
changeBoard = this.oneDireChange (changeBoard,cTurn, place
, this.direRecord.get(i));
}
if (this.yesCircleCount != 0) {
for(int i=0;i<this.yesCircleCount;i++)
changeBoard = this.circleChange(changeBoard,cTurn,place

, this.circleRecord.get(i));
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

/%

*

*

*

*/

*
MU Z PR Bz B S5

@param changeBoard : F = ¥ 3 2 #&H|
@param turn: Fr VT EHEX—V

@param place: ¥V VT B LADME
@param dire : S5 (JEEL7=AH S 8Tif)
@return int[] : Hi7z 2R &H

public int[] oneDireChange(int[] changeBoard,int turn,int place,int dire) {

/%

*

*

*

*/

int highSize = (VERTICAL >= BESIDE ? VERTICAL : BESIDE);
for(int j=2;j<=highSize - 1;j++) {
if(place + dire * j > 0 && place + dire * j <= ALL_SIZE) {
if (changeBoard[place + dire * j] == turn) {
for(int i=1;i<j;i++)
changeBoard[place + dire * (i)] = turn;
}
else if (changeBoard[place + dire * j] == EMPTY || changeBoard[place + dire * j]
== BORDER)

break;

}

return changeBoard;

*
AMAT D BT % E X B

@param changeBoard : F = V3§ A&

@param turn: Fz VY VTBHX—V

@param place : ¥ = >V § B AHDALE

Oparam leftRight : AMUDMRME (0:IFEHEI D, 1: KFFEHEID)
@return int[] : Hr7z 2 M

public int[] circleChange(int[] changeBoard,int turn,int place,int leftRight) {

for(int j=2;j<check_circleLine[leftRight].size();j++) {

if (changeBoard[check_circleLine[leftRight] .get(circleAround[leftRight]+j)] == turn) {

for(int i=1;i<j;i++)
changeBoard [check_circleLine[leftRight].get(circleAround[leftRight]+i)] = turn;

break;

}

else if (changeBoard[check_circleLine[leftRight].get(circleAround[leftRight]+j)]
== EMPTY
|| changeBoard[check_circleLine[leftRight].get(circleAround[leftRight]+j)]
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72
73
74
75
76
T
78

== BORDER)
break;

}

return changeBoard;

ConstantAndStatic 7 7 A

package experiment.last.suspend;

import java.util.ArrayList;

/%%

)

*x YL static BRD I T A,

*

*/

public class ConstantAndStatic {

/] T

/] R TFEOFR S (0: ERHAYD, 1: BBEAYD, 2 —EDkHA) .

protected static final
/! RN FEOBITES (0:
protected static final
protected static final
protected static final
/] BALEDBDOEX.
protected static final
/] BB E DY A X
protected static final
protected static final
protected static final
protected static final

protected static final

int

TR-TE, 1m0, 2: 8B, 3 BB BE) .

int
int

int

int
int
int
int
int

int

TECHNIQUE = 0;

SWITCHING = 3;
VERTICAL = 4; // MtoEx (Bm) .
BESIDE = 4; // #oOEX () .

ALL_BESIDE = BESIDE + 2;

ALL_SIZE = VERTICAL * ALL_BESIDE;
WHITE = 1; // H.

BLACK = -1; // 2.

EMPTY = 0; // ZEH.

BORDER = Integer.MAX_VALUE; // 4}

/] TNTH true 29 % & ETHITBEOFMEED T — X 2 KRS 5.
protected static final boolean DEBUG = true;

// static B

protected static int depth = 8; // 5E%® - BFFEAYI D DG
protected static int depthl = 6; // —EHDEHADEGE (1 HHOHEX) .
(2RHDOES) .

protected static int depth2 = depth-depthl+l;

// MEOBRHOFES 230 (HHEO  [KEHRID, EHE1  KIKEHEID) .

protected static ArrayList<Integer>[] circle_Line;

/] —REBD S D Sk
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53
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protected static ArrayList<Board> board_Pattern; // #J#i~#4&J5 % TORETMH.

protected static int judge; // FUIDALE (BERHPOEHADEI) .
/] FEFHADRRS T LIRS E 2 A~ )R £ T oM.

protected static ArrayList<ArrayList<Board>>[] full_Data;
protected static int[] value; // JEFtADES T & IZ— Rl S & % FHAfifi.
protected static long num012; // ¥EERE1 (1 [6lH DEESRREE) .
protected static long num2; // ¥EZR#E 2 (2 [A|H DR .

/] BRBEDOERETOMM~KE X ToMm (1 [ HORER) .

protected static ArrayList<ArraylList<Board>> full_Resultl;

/] FRBEOEETOFME (1 [ HORRR) .

protected static int alphabeta_Resultil;

protected static boolean methodSwitch; // FIEOEEAIHENF =v 7.
/! BRBEDERET O ~MZE TOMm (2 [ HDRER) .

protected static ArrayList<ArrayList<Board>> full_Result2;

/] BRERBROERET OFHME (2 [ H OERER) .

protected static int alphabeta_Result2;

protected static ArrayList<Integer> alphabeta_Result3; // &xi%F DFlfifE.

Repetition 7 7 A

package experiment.last.suspend;

import java.time.Duration;
import java.time.LocalDateTime;
import java.util.ArrayList;

import java.util.Random;

/*%
*x HAT BT T A,
*/

public abstract class Repetition extends ConstantAndStatic{
protected final int MAX = Integer.MAX_VALUE; // HKfH
protected final int MIN = Integer.MIN_VALUE; // &H//MH
private ShowText text; // ZMRBILH % T #H
private ShowBoard show; // ZRIMUEM % EH
private LocalDateTime ldtStartl; // SEfTIRFHIDFA%A H IR % H&HA.
private LocalDateTime 1dtEndl; // FEATHHDM T HRZ &M (FER 1[EIH) .
private LocalDateTime 1dtEnd2; // BT DM T HRFZ MM (R 2EEH) .
private Random random; // ELECEAH

/%%

x AVANT 7R, BEEROYAL.
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

*/

public
this
this
long
this

/%%

* FRRE U2 @i A I EIR U 72 1| FORME 2R
* Qparam nextBoardListl : Jigndx 3 B EFTOMBMED ) A b.
* Q@return Boardl : 7 VX LIZE#EIRU 728,

*/

Repetition() {

.text = new ShowText(); // A 7Yz MK
.bo = new ShowBoard(); // A7 o MAERK
seed = System.currentTimeMillis(); // BIfERFXI7» & GLEXDFE % 4 1k
.random = new Random(seed); // FELECFEHEMH

public Board firstRepetition(ArrayList<Board> nextBoardListl) {

Arra
Boar
this
alph
full

boar

yList<Board> nextBoardList
d nextBoard;
.reset_Initial();
abeta_Resultl = O0;

_Resultl = new ArrayList<>(

d_Pattern = new ArrayList<>();

/* FaiA U TETT 5T 2N «/

this

if(u

.1dtStart1l = LocalDateTime.now();
int useDepth = (TECHNIQUE <= 1) 7 depth :

seDepth > 1) {

)

nextBoardList1;

depthl;

for (int i=0; i<2; ++i) { // &K : nextBoardList.size()

if (TECHNIQUE == 2) {
if ((depth/2) <= depthl) {
if(i 1= 0) {

this.1ldtEnd2 = LocalDateTime.now();

this.information2();

}
else {
if(i 1= 0) {

this.1ldtEnd2 = LocalDateTime.now();

this.information2();

}

System.out.println(" - " + nextBoardList.get (i)

nextBoard = nextBoardList.get(i);

this.reset_Repetition();
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66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

board_Pattern.add(nextBoardList.get(i));
nextBoard.comInsight (useDepth,useDepth-1,nextBoard,useDepth);
this.endUpdata(true);

¥

this.1ldtEndl = LocalDateTime.now();

if (TECHNIQUE == 2)
this.secondRepetition();

this.1ldtEnd2 = LocalDateTime.now();

this.information();

return nextBoardList.get(this.random.nextInt(nextBoardList.size()));

/%%
* 1EHOE L LGB TEELRF 2 I HIThHALT
* IHENTWEF2RDDL (2HHDEEK) .
*/
private void secondRepetition() {
Board nextBoard;
num2 = num012;
this.reset_Initial();
full_Result2 = new ArrayList<>();
alphabeta_Result2 = 0;
alphabeta_Result3 = new ArrayList<>();
methodSwitch = true;
System.out.println ("2 —ERE : JGFEA");
if (depth2 > 1) {
for (int i=0; i<full_Resultl.size(); ++i) {
if ((depth/2) < depth2) {
if (i 1= 0) {
this.1ldtEnd2 = LocalDateTime.now() ;

this.information3();

}

int size = full_Resultl.get(i).size()-1;

nextBoard = full_Resultl.get(i).get(size);

this.reset_Repetition();

board_Pattern.add(full_Resultl.get(i).get(size));

board_Pattern.get (0) .setAlphaBeta((board_Pattern.get(0) .getTurn() [0] == BLACK)
? MIN : MAX);

nextBoard.comInsight (depth2,depth2-1,nextBoard,depth2) ;

this.endUpdata2(i);
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109 ¥

110 }

111

112

113 /%%

114 * FEE U 7= UG £ CTHIRIIZEGAT S.

115 * Qparam nextBoardListl : JCHiA T B EFTOBED Y A b,
116 * Qparam futureDepth : JLHiAd 5 FH

117 * @param depth : JEHiAK (BLMK)

118 * Qparam furdepth : JEFiAs (¥IHH)

119 */

120 public void allRepetition(ArrayList<Board> nextBoardListl, int futureDepth
121 , int depth,int fullDepth) {
122 ArrayList<Board> nextBoardList = nextBoardList1l;
123 Board nextBoard;

124 /* Seaid (Fihe) +/

125 for (int i=0; i<nextBoardList.size(); ++i) { // HREIDFNEA 5 kA
126 if (TECHNIQUE == 0) {

127 if (i==1)

128 this.tech_Perfect();

129 }

130 else if (TECHNIQUE == 1) {

131 if (1!1=0)

132 this.tech_Victory(fullDepth -futureDepth);
133 }

134 else if (TECHNIQUE == 2) {

135 if (SWITCHING == 0) {

136 if (i==1)

137 this.tech_Perfect();

138 }

139 else if (SWITCHING == 1) {

140 if (methodSwitch) {

141 if (i1=0)

142 this.tech_Victory(fullDepth -futureDepth);
143 }

144 else {

145 if (i==1)

146 this.tech_Perfect();

147 }

148 }

149 else if (SWITCHING == 2) {

150 if (methodSwitch) {

151 if (i==1)
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152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194

this.tech_Perfect();

}
else {
if (i1=0)
this.tech_Victory(fullDepth -futureDepth);
}
}
else if (SWITCHING == 3) {
if (i1=0)
this.tech_Victory(fullDepth -futureDepth);
}

}
if (judge == 0) {
nextBoard = nextBoardList.get(i);
board_Pattern.add(nextBoardList.get(i));
if (futureDepth==1) {
int substitute = board_Pattern.get(board_Pattern.size()-1).getStoneDiffer();
board_Pattern.get(board_Pattern.size()-1).setAlphaBeta(substitute);
ArrayList<Board> temporary = new ArrayList<>();
for(int i0=0;iO<board_Pattern.size() ;i0++)

temporary.add(board_Pattern.get(i0));

if (judge == 0) {
value[board_Pattern.size()-1] = board_Pattern
.get(board_Pattern.size()-1) .getStoneDiffer();
full_Data[board_Pattern.size()-1].add(temporary);
}
num012++;
}
else if (futureDepth > 1) // 1FHED THIEF
nextBoard.comInsight (depth,futureDepth-1,nextBoard,fullDepth);
}
if(judge > 0) {
if ((fullDepth -futureDepth) == judge) {
judge = 0;
if (i == nextBoardList.size()-1)
this.delete(fullDepth - futureDepth);

}

else // JUDGE ==
this.searchData(fullDepth - futureDepth);
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195

196 /**

197 * RIRDLFAFIGRETNIC static ZRDERT 5.
198 */

199 private void reset_Initial() {

200 num012 = 0;

201 methodSwitch = false;

202 full_Data = new ArrayList[depth];

203 for(int i=0;i<full_Data.length;i++)

204 full_Datal[i] = new ArrayList<>();

205 value = new int[depth];

206 b

207

208 /**

209 * PIFETRET I & DG ARMAHNIC static ZHD Y £y b &fT 5.
210 */

211 private void reset_Repetition() {

212 for(int i0=0;i0<full_Data.length;i0O++) {
213 full_Datal[iO].clear();

214 value[i0] = MAX;

215 b

216 judge = 0;

217 board_Pattern.clear();

218 b

219

220 /*%

221 * Ik maiAtn.

222 */

223 protected abstract void tech_Perfect();
224

225 /%%

226 * FIK - wBHAY0.

227 * Qparam search : FEZR{IiE

228 */

229 protected abstract void tech_Victory(int search);
230

231 /%%

232 * PRREATD.

233 * Qparam search : FEERAIE

234 */

235 protected abstract void searchData(int search);
236

237 /%%
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238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280

* PRSR  #RTH & HIBR.
* Qparam search : BERH DA E
*/

protected abstract void delete(int search);

/%%

* GERU 72810 2 £ & O THIBR.

* @param deleteLine : Jiicdx O HllFRALE

*/

protected abstract void delete2(int deleteline);

/%%

* MIFEFARTFIEOEBR TRHCHERZEYR (1 HEHDOHER) .
* Qparam first : EIL TV 5D

*/

protected abstract void endUpdata(boolean first);

/%%

* MIFEFURFIEOBBRTRHCHERZED (2HEHOHER) .
* Q@param count : SBEFF[EIZL (0 : FI[A])

*/

protected abstract void endUpdata2(int count);

/%%
* JEERANR — U, RBRER (SERfr U7z EH) , TR 2 KR,
*/

private void information() {
System.out.println("<f5R>");
System.out.println(" - " + ((TECHNIQUE <= 1) 7 ("E5E& 1 :" + num012)
("ERSEEL 0 4 num2 + v, BRERE2 " + num012)));

System.out.println("-" + ((TECHNIQUE <= 1) 7 ("ALPHABETA:" + alphabeta_Resultl)

("ALPHABETA1:" + alphabeta_Resultl + ", ALPHABETA2:" + alphabeta_Result2)));
System.out.println("FULL_DATA : ");
text.resultshow();
System.out.println("FULL_RESULT : ");
this.resultS(Q);
System.out.println("<JGHAK T >");
System.out.print ("SEFTHE : \n" + " - BILBHFA] - " + this.ldtStartl + "\n"

+ "R THEZ c " + this.1dtEnd2 + "\n");

Duration summerVacationDuration = Duration.between(this.ldtStartl, this.ldtEnd2);
Duration summerVacationDuration2 = Duration.between(this.ldtEndl, this.ldtEnd2);
System.out.print (" - JLHERKiE 1 : " + (summerVacationDuration) + "\n");
System.out.print (" - JLEFR] 2 : " + (summerVacationDuration2) + "\n");
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281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323

System.out.println("<fiDFEHR>");

VLS

* SEEIANE — R, BREREER GERMRNT U AR, FEATHR 2 KRR,

*/

private void information2() {

System.out.println ("<J&F#EE>");

System.out.println(" - "

System.out.println(" -

+ (PR 0+ num012)) 5
+("ALPHABETA1 : " + alphabeta_Resultl));

System.out.println("<JGHAK T >");
System.out.print ("SE4THE : \n" + " - BILBHFA] : " + this.ldtStartl + "\n"
+ "R THEZ) " + this.1dtEnd2 + "\n");
Duration summerVacationDuration = Duration.between(this.ldtStartl, this.ldtEnd2);

System.out.print (" - JLIRRE] 1 : " + (summerVacationDuration) + "\n");

System.out.println();

VLS

* SERIANE — R, BREREER GERMRNT U AR, FEATHR 2 KRR,

*/

private void information3() {
System.out.println ("<J&F#EE>");
System.out.println("-" + ("#FFH1:" + num2 + ", FERH2: " + num012));

System.out.println(" -

+("ALPHABETA1 : " + alphabeta_Resultl
+ ", ALPHABETA2 : " + alphabeta_Result2));

System.out.println("FULL_DATA : ");

text.resultshow();

System.out.println("FULL_RESULT : ");

this.resultS();

System.out.println("<JGHAK T >");
System.out.print ("SEATHFHE : \n" + " - BALEEGL] : " + this.1ldtStartl + "\n"
+ "R TH4 " + this.1dtEnd2 + "\n");
Duration summerVacationDuration = Duration.between(this.ldtStartl, this.1dtEnd2);
System.out.print (" - JLEERFR] 1 : " + (summerVacationDuration) + "\n");

System.out.println();

/%%

* PREREE R o BT OB -

*/

private void resultS() {
if (TECHNIQUE <= 1) {

P fiE 2 2.
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325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
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for(int i=0;i<full_Resultl.size();i++) {
System.out.print ((i+1) +", FEAlfifE : "
+ full_Resultl.get(i).get(0).getAlphaBeta() + "—/");
for(int j=0;j<full_Resultl.get(i).size();j++)
System.out.print (full_Resultl.get(i).get(j).getPreviousPlace() + "/");
System.out.println();
for(int j=0;j<full_Resultl.get(i).size();j++)
bo.show(full_Resultl.get(i).get(j) .board);

}
else {
for(int i0=0;i0<full_Result2.size();i0++) {
System.out.print ((i0+1) +", ");
for(int j0=0;jO<full_Result2.get(i0).size();jO++)
System.out.print (full_Result2.get(i0) .get(jO) .getPreviousPlace() + "/");
System.out.print (", FAfiffi : " + alphabeta_Resultl + "—"
+ alphabeta_Result3.get(i0));
System.out.println();

Technique 7 7 A

package experiment.last.suspend;
public abstract class Technique extends Repetition {

public Technique() {

super () ;

/**

* SeEpAYD.

*/

protected void tech_Perfect() {

int series =0;
for(int i0=0;i0<full_Data.length;iO0++) {
if (full_Datal[iO] .size() > 0)
series += 1;
¥

if(series > 1) {
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

for(int il=value.length-1;i1>0;i1--) {
if(value[il] != MAX && value[il-1]
full_Datal[il-1].get (0).size()
, dataSize2 = full_Datalil].get(0).size();
for(int i2=0;i2<(dataSizel < dataSize2 7 dataSizel :
if (full_Data[il-1].get(0) .get(i2) .getPreviousPlace()
!= full_Datal[il] .get(0).get(i2).getPreviousPlace()) {
if (full_Datalil].get(0).get(i2-1).getTurn() [0]
if (full_Datal[il].get(0).get(i2).getTurn() [0]
if (full_Datal[il-1].get(0).get(i2).getAlphaBeta()
< full_Datalil].get(0).get(i2).getAlphaBeta())
this.pruning(il); // £4Jb

int dataSizel

if (full_Datalil].get(0).get(i2) .getTurn() [0]
if (full_Datal[il-1].get(0).get(i2).getAlphaBeta()
> full_Datalil].get(0).get(i2).getAlphaBeta())

}
}
else {
this.pruning(il); // &YIV
}
}
break;
}
}
break;
}
}
}
}
/*%

x BIEEEAYID.
* Qparam search : FERAIE
*/

protected void tech_Victory(int search) {

boolean p = false;

if (board_Pattern.get(search- 1).getTurn() [0] == WHITE) {
if (board_Pattern.get(search- 1).getAlphaBeta()

P = true;

this.pruning(search);
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else {
if (board_Pattern.get(search- 1).getAlphaBeta() == 1) {
P = true;

this.pruning(search);

}
if('p) {
this.tech_Perfect();

/%%
* FYID 17\, static Z#( FULL_DATA, VALUE, DISPLAY %5 HiIFR.
* @param prun : Y] D ALE
*/
private void pruning(int prun) {
judge = prun;
for(int i3=prun;i3<full_Data.length;i3++) {
full_Datal[i3].clear();
value[i3] = MAX;
}
this.delete2(prun);

Exploratory 7 7 A

package experiment.last.suspend;

public abstract class Exploratory extends Technique{

/**

*x AVANT I X

*/

public Exploratory() {

super () ;

/%%

* GOl SO 1

* @param back : FERHDALE

* Qparam front : FEERHD 1 BFEHT DAL E
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*/

protected abstract void update(int back, int front);

/**

* GUIRT BB O 2

* @param back : FERH DAL E

* Qparam front : FERERHD 1 BFEAT DAL E

*/

protected abstract void update2(int back, int front);

/%%

* static Z24( FULL_DATA DR T X 12 2 A EOWIX 1 DIZHE/NT 5.
* Qparam position : static 2% FULL_DATA D EEFH 5

*/

protected abstract void update3(int back);

/%%
* PRREITD.
* @param search : ¥ERALE
*/
protected void searchData(int search) {
if (board_Pattern.get(search-1) .getAlphaBeta() == MAX
|| board_Pattern.get(search-1).getAlphaBeta() == MIN)
board_Pattern.get(search-1) .setAlphaBeta(board_Pattern.get (search)
.getAlphaBeta());
if (board_Pattern.get(search-1).getTurn() [0] == WHITE) {
if (board_Pattern.get(search-1).getAlphaBeta()
> board_Pattern.get(search).getAlphaBeta()) {
board_Pattern.get(search-1) .setAlphaBeta(board_Pattern.get (search)
.getAlphaBeta());
this.update(search,search-1);
}
else if (board_Pattern.get(search-1).getAlphaBeta()
== board_Pattern.get (search) .getAlphaBeta())
this.update2(search,search-1);
else
this.update3(search);
}
else {
if (board_Pattern.get(search-1) .getAlphaBeta()
< board_Pattern.get (search) .getAlphaBeta()) {
board_Pattern.get(search-1) .setAlphaBeta(board_Pattern.get (search)
.getAlphaBeta());
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this.update(search,search-1);

}

else if (board_Pattern.get(search-1).getAlphaBeta()
== board_Pattern.get (search) .getAlphaBeta())

this.update2(search,search-1);

else

this.update3(search);

}
this.delete(search);

/**

* BRSO % HIFR.

* Qparam search : R DL E
*/

protected void delete(int search) {

for(int j=(search);j<board_Pattern.size();j++)

board_Pattern.remove(j);

/%%

* JEIRU 7 MBTH 7z £ & THIRR.

* @param deleteLine : JGitd D HllFRALE

*/

protected void delete2(int deletelLine) {

for(int j=board_Pattern.size()-1;j>=deletelLine;j--)

board_Pattern.remove(j);

UpdateData 7 7 A

package experiment.last.suspend;

import java.util.ArrayList;

public class UpdateData extends

private boolean judgeFirstl
private boolean judgeFirst2
/**

* AVAMNT TR,

*/

Exploratory{

true;

true;
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public UpdateData() {

super () ;

/**
* FUIEY S T oD SR 1
* Qparam back : R DAL E
* Q@param front : FRERHID 1 BFEHT DAL E
*/
protected void update(int back, int fromt) {
boolean judgel = true;
if (full_Datal[front].size() > 0) {
for(int i0=0;i0<full_Data[front].size() ;i0++) {
for(int i1 = 0;il<board_Pattern.size();il++) {
if (board_Pattern.get(il) .getAlphaBeta()
!= full_Datalfront].get(i0).get(il).getAlphaBeta())
judgel = false;
}
if (judgel)
break;
else

judgel = true;

}
if (judgel)
this.update2(back,front) ;

/%%

* FUIEd 2 BT o S 2

* @param back : BRI DAL E

* Qparam front : FERHID 1 BBERTO ML E

*/

protected void update2(int back, int front) {

if (full_Datal[back] .size() == 1) {

full_Datal[front].add(full_Datal[back].get(0));
full_Datal[back] .clear();

value[front] = full_Data[front].get(0).get(front).getAlphaBeta();

value[back] = MAX;
¥
else {

int win = 0;

for(int j=0;j<full_Datal[back].size();j++) {
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for(int i=0;i<full_Datal[back].get(j).size();i++) {
if (full_Data[back] .get (win) .get (i) .getPreviousPlace()
!= full_Datal[back] .get(j).get(i).getPreviousPlace()) {
if (full_Datal[back].get(win) .get(i-1) .getTurn() [0] == WHITE) {
if (full_Data[back].get (win) .get (i) .getAlphaBeta()
> full_Datalback] .get(j).get(i).getAlphaBeta())
win = j;
}
else {
if (full_Data[back] .get (win) .get (i) .getAlphaBeta()
< full_Data[back].get(j).get(i).getAlphaBeta())
win = j;
}

break;

}
full_Datal[front].add(full_Data[back].get(win));
full_Datalback].clear();
value[front] = full_Datalfront].get(0).get(front).getAlphaBeta();
value[back] = MAX;
}
for(int i=0;i<full_Data.length;i++) {
if (full_Datalil.size() > 1) {
this.update2_1(i);

/**
* static 2% FULL_DATA DEHR T L1 2 LA EDWEE 1 DIZHEINT 5.
* Qparam position : static Z#{ FULL_DATA O ERE =
*/
private void update2_1(int position){
int win = 0;
for(int j=0;j<full_Datal[position].size();j++) {
for(int i=0;i<full_Datal[position].get(j).size();i++) {
if (full_Data[position].get(win).get (i) .getPreviousPlace()
!= full Datalposition].get(j).get(i).getPreviousPlace()) {
if (full_Datal[position] .get(win).get(i-1).getTurn() [0] == WHITE) {
if (full_Data[position].get(win).get(i).getAlphaBeta()
> full_Datalposition].get(j).get(i).getAlphaBeta())
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win = j;
else if (full_Datalposition].get(win).get(i).getAlphaBeta()
== full_Datal[position].get(j).get(i).getAlphaBeta())

win = j;
}
else {
if (full_Data[position].get(win).get(i).getAlphaBeta()
< full_Datal[position].get(j).get(i).getAlphaBeta())
win = j;
else if (full_Datalposition].get(win).get(i).getAlphaBeta()
== full_Datal[position].get(j).get(i).getAlphaBeta())
win = j;
}
}

}

ArrayList<ArrayList<Board>>[] kari = new ArrayList[1];

kari[0] = new ArrayList<>();

kari[0].add(full_Data[position].get(win));

full_Datal[position].clear();

full Datal[position].add(kari[0].get(0));

value[position] = full_Datal[position].get(0).get(position).getAlphaBeta();

/ *%
* GRS S BHE DT 3
* @param back : HEERH DAL E
*/
protected void update3(int back) {
full_Datal[back].clear();
value[back] = MAX; // System.out.println("[F}i3]fullData:");

/%%
* MIFETARET 2 & OEK TRHICHIR 2 858 (1 [HOEREK) .
* Qparam first: ZEL TV A
*/
protected void endUpdata(boolean first) {
ArrayList<Board> temporary = new ArrayList<>();
for(int f =0;f<full_Datal0].get(0).size();f++)
temporary.add(full_Datal[0].get(0).get(£));
if (judgeFirstl == first) {
alphabeta_Resultl = full_Datal[O].get(0).get(0).getAlphaBeta();
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164
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full_Resultl.add(temporary);
judgeFirstl =false;

}
else {
if (full_Datal[0].get(0).get(0).getTurn() [0] == BLACK) {
if (alphabeta_Resultl < full_Datal[0].get(0).get(0).getAlphaBeta()) {
alphabeta_Resultl = full_Datal[0].get(0).get(0).getAlphaBeta();
full_Resultl.clear();
full_Resultl.add(temporary) ;
}
else if (alphabeta_Resultl == full_Datal[0].get(0).get(0).getAlphaBeta())
full_Resultl.add(temporary) ;
}
else {
if (alphabeta_Resultl > full_Datal[0].get(0).get(0).getAlphaBeta()) {
alphabeta_Resultl = full_Datal[O].get(0).get(0).getAlphaBeta();
full_Resultl.clear();
full_Resultl.add(temporary) ;
}
else if (alphabeta_Resultl == full_Datal[0].get(0).get(0).getAlphaBeta())
full_Resultl.add(temporary) ;
}
}
}
/%%

* PIFEFURTFILOBMBR TRHCHERZES (2FEOBER) .
* Q@param count : SEHFT[HEIEL (0 : WI[H])
*/
protected void endUpdata2(int count) {
ArrayList<Board> temporary = new ArrayList<>();
for(int b =0;b<full_Resultl.get(count).size();b++)
temporary.add(full_Resultl.get(count).get(b));
if (temporary.get (temporary.size()-1) .getPreviousPlace()
== full_Datal[0] .get(0).get(0).getPreviousPlace()) {
for(int f =1;f<full_Datal[0].get(0).size();f++)
temporary.add(full_Data[0].get(0) .get(£));
}
full_Result2.add(temporary) ;
alphabeta_Result3.add(full_Data[0].get(0).get (0) .getAlphaBeta());
if (count == 0) {
alphabeta_Result2 = full_Datal[0].get(0).get(0).getAlphaBeta();
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else {
if (full_Datal[0].get(0).get(0).getTurn() [0] == BLACK) {
if (alphabeta_Result2 < full_Datal[0].get(0).get(0).getAlphaBeta())
alphabeta_Result2 = full_Datal[0].get(0).get(0).getAlphaBeta();
}
else {
if (alphabeta_Result2 > full_Datal[0].get(0).get(0).getAlphaBeta())
alphabeta_Result2 = full_Datal[0].get(0).get(0).getAlphaBeta();

ShowBoard 7 7 A

package experiment.last.suspend;

/**

* =y TORMERRT ST T A,

*/

public class ShowBoard extends ConstantAndStatic{

private int interval = BESIDE; // 2 DD#%2FKIRT 57-H DM
// T DR B RAE.
private int digit = String.valueOf (ALL_SIZE).length();

/%%
* = T OB & FR.
* @param board : #E[H
*/
public void show(int[] board) {
System.out.println();
if (VERTICAL == 4 && BESIDE== 4) {
for(int u=0;u<BESIDE / 2-1;u++)
System.out.print (" ")
System.out.print ("/-\");
}
else
this.showUp ((VERTICAL <= BESIDE) ? (VERTICAL == 4 7 2 : 3)
(BESIDE == 4 ? 2 : 3));

System.out.println();
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int half = (VERTICAL <= BESIDE) 7 BESIDE / 2 :

int allHalf = ALL_SIZE /2;

for(int h=2;h<ALL_SIZE;h+=ALL_BESIDE) {

int adjust = 0;
for(int z0=0;z0<half;z0++) {

VERTICAL / 2;

if (((h >= (allHalf - BESIDE - z0 * ALL_BESIDE)

&& (allHalf - 1 - z0 * ALL_BESIDE) >= h))
|l ((h >= (allHalf + 2 + z0 * ALL_BESIDE)

&& (allHalf + ALL_BESIDE -1+ z0 * ALL_BESIDE) >= h))) {

int differ = 0;

if (VERTICAL == 4 && BESIDE== 4) {

for(int z1=0;z1<z0;z1++)

System.out.print (" "

}
else {

)

int shortLength = (VERTICAL < BESIDE) 7 VERTICAL : BESIDE;
differ = (shortLength == 4) 7 VERTICAL/2-2 : VERTICAL /2-3;
if(z0 == 1 + differ || 20 == 2 + differ)

adjust = this.highControl(z0, differ);

}

this.centralPart(board, h, adjust);

}

if (VERTICAL == 4 && BESIDE== 4) {
for(int a=0;a<BESIDE / 2-1;a++)

System.out.print (" ")
System.out.print ("\-/");
}

else

this.showDown ((VERTICAL <= BESIDE) 7 (VERTICAL == 4 7 2 : 3)

System.out.println();

/*%

* = TOUME [LH] OFRR (4% 4 0HHZR<) .

* Qparam up : #JHHZE[HTEL
*/
private void showUp(int up) {
for(int u=0;u<up;u++)
System.out.print(" ");
System.out.print (",/-");
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72 for(int u=0;u<BESIDE-up*2;u++)

73 System.out.print("—-");

74 System.out.print ("\\");

75 b

76

T /**

78 * =y JOMH [FB] OFR (4% 4 OBHEZFR<) .
79 * @param down : fJHAZE[H%K

80 */

81 private void showDown(int down) {

82 for(int d=0;d<down;d++)

83 System.out.print(" ");

84 System.out.print (" \-");

85 for(int d=0;d<BESIDE-down*2;d++)

86 System.out.print("—-");

87 System.out.print (" ");

88 }

89

90 /%%

91 * DR 2K,

92 * @param zO : D EHI

93 * Qparam differ : 2/t

94 * Q@return int : D@ X

95 */

96 private int highControl(int space,int differ) {
97 for(int h=0;h<space-differ;h++)

98 System.out.print(" ");

99 return (space == 1 + differ) 7 1 : 2;

100 3

101

102 /%%

103 * =y TORME (U] O&RR.

104 * @param board : #E

105 * @param high : #tDLDALE.

106 * @param adjust : FDEH X

107 */

108 private void centralPart(int[] board,int high,int adjust)
109 if (VERTICAL == 4 && BESIDE == 4) {

110 if(high==2 || high==20) {

111 System.out.print(high==2 7 " /" : "\");
112 for(int p=high+1 ;p<high+BESIDE-1;p++)
113 System.out.print("|" + square(board , p));
114 System.out.print (high==2 2 "|\" : "|/");

64



115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

for(int p=high ;p<high+BESIDE-1+interval;p++) {
if (p<high+1l+interval)

System.out.print(" ");
else {
if (p==high+l+interval)
System.out.print (high==2 ? " /" : "\");
this.position(p-interval);
}
}
System.out.print (high==2 7 "|\" : "|/");
else {

for(int p=high+adjust ;p<high+BESIDE-adjust;p++)
System.out.print("|" + square(board , p));
System.out.print("|");

for(int p=high+adjust ;p<high+BESIDE-adjust+interval;p++) {
if (p<high+adjust+interval)
System.out.print(" ");
else
this.position(p-interval);
}
System.out.print("|");

else {
if (ALL_SIZE / 2 > high) {

System.out.print(adjust '=0 ? "/ " : " ");

for(int p=high+adjust ;p<high+BESIDE-adjust;p++)
System.out.print("|" + square(board , p));

System.out.print(adjust !'= 0 7 "[\" : "|");

for(int p=high-adjust ;p<high+BESIDE-adjust+interval;p++) {
if (p<high+adjust+interval)
System.out.print(" ");

else {
if (p==high+adjust+interval)
System.out.print(adjust '= 0 ? (adjust==1 7 " /":" VD)
this.position(p-interval);
}
}
System.out.print(adjust '= 0 ? "I\" : "|");
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}
else {
System.out.print(adjust !'= 0 7 "\" : " ");
for(int p=high+adjust ;p<high+BESIDE-adjust;p++)
System.out.print("|" + square(board , p));
System.out.print(adjust !'= 0 ? "| /" : "|");

for(int p=high-adjust ;p<high+BESIDE-adjust+interval;p++) {
if (p<high+adjust+interval)
System.out.print(" ");

else {
if (p==high+adjust+interval)
System.out.print(adjust '= 0 ? (adjust==1 7 " \":" AN
this.position(p-interval);
}
}
System.out.print(adjust '= 0 ? "|./" : "|");

System.out.println();

VELS

* BEE DT H O X FHEK B % KT
* Qparam i : BEOEFS
* Q@return String : F+H DTS

*/

private String square(int[] board,int position) {

switch(board[position]) {

VLS

case WHITE:
return "H";
case BLACK:
return "H";
case EMPTY:
return " ";
default :

return "?7";

* MO AHOMEZ XL, HBIZELETHEAZ R L TR,
* Qparam posi: YAHODME
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201 */

202 private void position(int posi) {

203 System.out.print("|");

204 if(digit == 3) {

205 if (String.valueOf (posi).length() == 2)
206 System.out.print(" ");

207 else if(String.valueOf (posi).length() == 1)
208 System.out.print(" ");

209 b

210 if (digit == 2) {

211 if (String.valueOf (posi) .length() == 1)
212 System.out.print(" ");

213 X

214 System.out.print(posi);

215 by

216 }

217

Test 7 7 A

1  package experiment.last.suspend;

2

3  import java.util.Scanner;

4

5 /**

6 * Main XV v K

7 * Qauthor yamamoto

8 */

9 public class Test {

10 private static Board board;

11 private static ShowBoard show;

12 private static boolean beforePassW = false;
13 private static boolean beforePassB = false;
14 /x IVEa2—XDL X)L

15 -1 : AM»MHTD

16 0 : SEEMTH

17 */

18 private static int[] comLevel = {0,0};
19

20 public static void main(String args[]) {
21 setComLevel();

22 board = new Game();

23 show = new ShowBoard();

24 show.show(board.board) ;
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int i=0;

System.out.println("#£Z : " + ConstantAndStatic.depth);

if (ConstantAndStatic.TECHNIQUE==2) {

if (ConstantAndStatic.SWITCHING == 0)
System.out.println("YJE: e RHAYID (PEE:" +ConstantAndStatic.depthl +
—>5EEEAY]D (X" +(ConstantAndStatic.depth2-1) +
else if (ConstantAndStatic.SWITCHING == 1)
System.out.println("YJE: e A D (EE " +ConstantAndStatic.depthl +
—>RBPEFHEALID (EX " +(ConstantAndStatic.depth2-1) +
else if (ConstantAndStatic.SWITCHING == 2)
System.out.println ("YU LBEHAYID (X" +ConstantAndStatic.depthl +
->5EEiAY]D (EE " +(ConstantAndStatic.depth2-1) +
else if (ConstantAndStatic.SWITCHING == 3)
System.out.println("YJE: LBHAYID (S " +ConstantAndStatic.depthl +

ll)
II)II);

II)
II)II);

II)
II)II);

u)

—>WEEFAY]D (EE " +(ConstantAndStatic.depth2-1) + ")");

}
while(i < 1) {
if (board.getTurn() [1] == 1)

System.out.println("————— R—U" + (i+1) + ":
else // -1
System.out.println("————— R—=" + (i+1) + ":

if (comLevel [(board.getTurn() [1] ==
board.player();
else

board.com() ;

if (ConstantAndStatic.TECHNIQUE <= 1)

ConstantAndStatic.depth--;
else {

if (ConstantAndStatic.depthl >= 1)

ConstantAndStatic.depthl--;
else
ConstantAndStatic.depth2--;

show.show(board.board) ;

if (! (board.getPass() [3] == true || board.getPass()[2] == true))

i++;

’

if ((beforePassW == true && board.getPass() [3] == true)
|| (beforePassB == true && board.getPass() [2] == true)
|| board.getEmptySquares() == 0)

break;
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else {
int settingTurn[] = {board.getTurn() [0] ,board.nextTurn(board.getTurn() [1])};
board.setTurn(settingTurn) ;
beforePassW = board.getPass() [2];

board.getPass() [3];

boolean settingAfterPass[] = {false,false};

beforePassB
board.setAfterPass(settingAfterPass);

}

System.out.println();

System.out.println ("<& 7>");

int stone[] = new int[2];

stone = board.calculateStone(board.board);

if (stone[0] > stone[1])
System.out.println ("R : HOBEH");

else if(stone[0] < stone[1])
System.out.println("fEHR : ROBEH");

else

System.out.println("#EH : 5l EH3F");

/%%

* COM DL RV EPRET S

*/

private static void setComLevel() {

Scanner keyBoardScanner = new Scanner (System.in);

System.out.print ("HAIX COM DL ETA? (Y/N) ");
String inputString = keyBoardScanner.next() ;
if (inputString.equals ("Y") || inputString.equals ("y")) {
while (true) { // HEYJZRMEINERSINDETL—T
System.out.print ("COM DL ~)LiX? (0~9) ");
inputString = keyBoardScanner.next();
try {
comLevel[0] = Integer.parselnt (inputString);
}
catch (NumberFormatException e) { // BHUEMUIMNN AT I N/-GE
System.out.println ("0~9 Z AJJLTLKZIWVW");
continue;
}
if (comLevel[0] <O || 9<comLevel[0]) {
System.out.println ("0~9 Z AHLTLKZIWV");

continue;
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111 }

112 break;

113 b

114 }

115 System.out.print ("EAIECOMMBFEFLE TN ? (Y/N) ");
116 inputString = keyBoardScanner.next();

117 if (inputString.equals ("Y") || inputString.equals ("y")) {
118 while (true) { // EYIZRMEAEININDEETL—T
119 System.out.print ("COM DL ~JLiE? (0~9) ");
120 inputString = keyBoardScanner.next();

121 try {

122 comLevel[1] = Integer.parselnt (inputString);
123 by

124 catch (NumberFormatException e) { // BEUEMUMNN AT I NG E
125 System.out.println ("0~9 Z AN LT EZIWV");
126 continue;

127 by

128 if (comLevel[1] <0 || 9<comLevel[1]) {

129 System.out.println ("0~9 Z AN LT ZIWV");
130 continue;

131 by

132 break;

133 b

134 b

135 b

136}

137
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