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1 2 3 4 5

1 East DELTA

2 East HOTEL

3 East MIKE

4 East ECHO

5 East OSCAR

6 West QUEBEC

7 West PAPA

8 West INDIA

9 West KILO

10 South GOLF

11 South ROMEO

12 South ALPHA

13 South LIMA

14 South BRAVO

15 North NOVEMBER

16 North CHARLIE

17 North FOXTROT
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East DELTA

1

*

4 2
T_randomsearch T_MonteCarlo

T_DELTA4 AB T_DELTALAST
T_randomsearch T_MonteCarlo

T_DELTA4 T_DELTALAST

T_randomsearch Random
T_MonteCarlo MonteCarlo
T_DELTA4
T_DELTALAST MINMAX Alpha Beta

1.1

1.1.1

n

Gambler
5

AB
n Alpha Beta
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1.1.2

T_randomsearch
> > >

>

T_MonteCarlo
> > 5 >

> >

T_DELTA4
> > > > >

> >

T_DELTALAST

1.1.3

T_randomsearch
64*64=512 k*64

k 100 51200
python C C
O n*k*64
n
k

T_MonteCarlo
5

Board

O m*k*64+L
m
k
L

T_DELTA4
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T_DELTALAST

n m L
O m^n-L
n
m
L

1.2

1.2.1

T_DELTA&&T_DELTA4

4-6

minmax  :

T_randomsearch

0 64

1.2.2

T_DELTA&&T_DELTA4

minimax(cb, depth, player, is_max, alpha, beta): alpha beta

evaluation(cb, player):

T_randomsearch
choose(chosen_list,chesspan,mine,enemy,empty):
Try(chosen_list,chesspan,mine,enemy,empty)
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Update change islegal judge

1.2.3

T_DELTA&&T_DELTA4

1  :

2 play
3

T_randomsearch
1
2 play
3

1.3

1.3.1

 CPU/ I7 4710MQ 8G
 / WIN8.1
 Python 2.79

\ T_DELTA4 T_DELTALAST T_gambler T_idiot T_MonteCarlo T_randomsearch

T_DELTA4 0 0 10
time
1145.54:1
604.56
score
250:270

10 0 0
time
864.85:284.3
9
score 440:200

94 1 5
time
11950.90:0.
7255
score
4075:1930

10 0 0
time
1313.14:0.0
8
score
470:170

2 0 98
time
183.91:1775.09
score
2269:4129

96 2 2
time
11295.19:210.55
score
4116:1921

T_DELTAL
AST

0 0 10
time
145.57:39
7.24

0 0 10
time
504.52:557.7
6

100 0 0
time
2634.48:0.9
1

10 0 0
time
104.324:0.0
9

4 1 95
time
183.54:1740.66
score

100 0 0
time
1783.18:202.61
score
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score
230:410

score 250:390 score
5069:1330

score
500:140

2312:4086 5149:1250

T_gamble
r

6 2 92
time
0.79:1296
5.35
score
1685:4020

0 0 100
time
1.08:3033.38
score
1391:5009

9 1 90
time
184.08:1830.89
score
2497:3901

36 2 62
time
0.77:169.15
score
3050:3299

T_idiot 10 0 0
time
0.14:1664.
37
score
250:170

0 0 10
time
0.13:355.16
score
110:530

10 1 89
time
182.31:1731.05
score
2399:4001

55 4 41
time
0.84:176.97
score
3401:2996

T_Monte
Carlo

9 6 85
Time
1186.22:9
438.22
score
1966:4280

1 0 99
time
1117.76:2108
.09
score
1433:4965

91 2 7
time
1900.61:0.7
7
score
4047:2351

93 2 5
time
1760.49:0.8
0
score
4019:2336

53 2 45
time
1873.95:1787.5
6
score
3228:3172

85 1 14
time
1919.53:176.19
score
3951:2446

T_random
search

2 0 98
time
225.16:10
354.85
score
1747:4362

0 0 100
time
213.38:2043.
88
score
1260:5140

47 3 50
time
185.52:0.79
score
3249:3150

38 6 56
time
192.03:0.85
score
2858:3494

8 1 91
time
247.41:2308.76
score
2314:4037

44 5 51
time
250.77:235.40
score
3016:3383

1.3.2

100 10
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1.4

1.4.1

*

1.4.2

1

2

3
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4

LIMA

LIMA

1.4.3

1

2
UI

3
AI,

idiot gambler

1.5

MIT

UNKNOWN MIT STUDENT S HELP

1.6

2007.1
2010.5
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East HOTEL

2

*

Alpha-Beta Minimax

gambler idiot 90%

Minimax Alpha-Beta

2.1

2.1.1

Minimax

"

, ( ,
), .
Alpha-Beta , .

, Minimax .

2.1.2

:
, .

3, 2 . ,
; . .

111,112 1 , 11 ,
.111 2, 112 (-3), 111 ,

111 11 , 11 .
,1 11 12 . 12 121 122
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. 121 3 , 12 3
, 12 11, 122 , .

Alpha-Beta .

2.1.3

, O(k^n), k
,n

2.2

2.2.1

CBdigital , ChessBoard ,
(setValue getValue)

2.2.2

play : cb( ) ms, search ,
pass; PASS

search : . cbD0 ,depth ,myColor
,alpha beta ;

Dsearch : search , .
( )
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.
Value : , . cb ,bushu

,color .value :

2.2.3

, .

2.3

2.3.1

 Python 2.7

1000

idiot gambler

idiot
85:142

4287:10241
1:10870.44

gambler
4:235

3874:11347
1:11743.07

167:9
8690:2570
11194.98:1

236:0
11510:3510
12892.93:1

2.3.2

gambler idiot ;
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,idiot O (1),gambler O(1) O(n) , .

2.4

2.4.1

06.07
06.08

06.11

2.4.2

gambler

2.4.3

, ,
, ... ,

.
, !

2.5

2.6

http://wybwzl.iteye.com/blog/1161895
http://blog.sina.com.cn/s/blog_53ebdba00100cpy2.html

http://wybwzl.iteye.com/blog/1161895
http://blog.sina.com.cn/s/blog_53ebdba00100cpy2.html
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http://blog.csdn.net/allenlsy/article/details/5324441

East MIKE

3

MIKE
*1400012445 1400012451 1400012414
1400012406 1400012411 1400012446

MIKE
5

6 24

25

3.1

3.1.1

MIKE
5 4

14 6 24 15 52
26 53 64

http://blog.csdn.net/allenlsy/article/details/5324441
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3.1.2

4 6
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3.1.3

n k
4

O 1
2.2

O k*n^2

m N m
O N 0 *N 1 * N m O km

O km

3.2

3.2.1

1
Python

2
1

2

1 ADT cbNode

setNext- setEva-
setDepth- getDepth- getEva- getBestnext-
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3.2.2

n k
1

1
def linesymmetry(i):
def centralsymmetry(i):

(i)

O 1
2
1 def buildST(root,depth):

(root)
(depth)

1
1

2 def search(root):

(root)
1
2

3

a O k*n ^ a/2
3 def test(cb,pos):

(cb) (pos)
4 def getcolor(cb):

0 1 (cb)
5 def getbasewt(cb):

(cb)

1.
2.
3.
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O n
6 def getoplp(cb):

(cb)

1.
2.

getLegalPos O n O k*n
7 def getborder(cb):

(cb)

1.
2.
3.

8 O 8n O n
8 def getsurround(board,r,c):

getborder (board) (r) (c)
9 def getstableedge(cb):

(cb)

1.
2.
3.
4.
5.
6.

O kn
10 evaedge(edge):

(edge)

1.
2.
3.
4.
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O 1
11 def getstablechess(cb):

(cb)
12 def geteat(cb,tb):

(cb) (tb)

1.
2.

O kn
13 def gettotalwt(cb):

(cb)

O k*n^2 n K 64

3
1 def doNext(cb,myturn):

(cb) (myturn)

2 def Next(cb,myturn,step):
(cb) (myturn) (step)

4
def play(cb,ms):

(cb) (ms)

3.2.3

1 Mike67origin

2 Mike68test
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3 Mike612

ADT

4 Mike615wb

ADT

Mike615wb
Mike612

Mike67origin Mike68test Mike68test Mike612
Mike615wb Mike612

3.2.4

1

10

1.
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4~5 10 4^10
4

5-6

2.
Wzebra

3.

0.001s

2

2
6 7

Mike67origin

6 8

4,5,6

Mike68test

6 9

6 10
3
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5S 10S

30S

6 11

Mike612

6 13

40%

6 15

3
6 10

bug
6 11

glamber idiot
bug

6 12

bug
6 14

return
return return

bug
6 15

bug
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6 17

bug

3.2.5

0.2%

PASS

3.3

3.3.1

MIKE612





 Windows8.1
 Python Python 2.7.9

1000 612

idiot gambler 612

idiot
0 1000 0
27000:37000

19.1872s: 26.3212s

526 426 48
33528:30358

12.3417s: 10.2104s

0 100 0
2900:3500

0.810036s: 2895.61s
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gambler
426 534 40
29392:33960

13.7979s: 17.0572s

453 503 44
31784:32213

12.0722s: 12.0201s

100 882 18
21154:42144

8.53008s: 31587.5s

612
100 0 0
3500:2900

2755.68s: 10.3546s

874 86 40
42186:21262

46668.9s:13.3202s

100 0 0
3300:3100

2292.03s: 2378.16s

MIKE612 MIKE615wb

MIKE612 MIKE615wb

MIKE612
41:23

27.3232s:32.6288s

MIKE615wb
21:43

59.4468s:21.4008s
50

50
MIKE615wb





 Windows8.1
 Python Python 2.7.9

1000 615wb

idiot gambler 615wb

idiot
22:42

0.012839s: 49.8263s

gambler
112 868 20
21560:42353

17.3974s: 72660.4s
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65wb
48:7

276.788s: 0.010669s

828 140 32
40703:21758

119617s:18.12614s
41:23

126.519s:104.115s

3.3.2

MIKE612
1

2

3
idiot gambler

4

5 3

1.

2.

3.

MIKE612 MIKE615wb
612 615wb

612 615wb

MIKE615wb
1
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2

3

4 C

5

6

7 idiot

52

3.3.3

615wb

3.4

3.4.1

1
2 QQ
3
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2015 6 5 19:40-20:00
40 138

2015 6 6 15:00-16:30
40 121

1
2

3

4 10-12 13-58
59-64
5

2015 6 14 22:00-23:30
40 138

1

2

2015 6 15 18:00-18:30
40 138

1
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2

2015 6 21 19:00-19:30
40 138

1

2

3.4.2

AI

AI AI AI
AI

AI AI

chessboard

class

AI
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BUG
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3.4.3

1

2
Reversi

3

3.5

Mike

python

12

bug
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3.6

http://www.doc88.com/p-890573802914.html
WAI AI http://page.renren.com/601510260/note/871651717

http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html
http://www.soongsky.com/computer/pvs.php
http://radagast.se/othello/download.html

http://www.doc88.com/p-890573802914.html
http://page.renren.com/601510260/note/871651717
http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html
http://www.soongsky.com/computer/pvs.php
http://radagast.se/othello/download.html
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East ECHO

3430 3331 3425 501 Zoo Coffee

WiFi

ECHO
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4

*

ECHO alpha-beta

ECHO4 idiot

gambler 19:1

-

4.1

4.1.1

ECHO4 alpha-beta

ECHO4 ECHO5

ECHOhash debug ECHO4 ECHO4

ECHO5 ECHOhash

4.1.1.1 ECHO4

alpha-beta

n

n
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Alpha-beta

4.1.1.2 ECHO5

ECHO5 ECHO4

4.1.1.3 ECHOhash

ECHOhash ECHO4
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4.1.2
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4.1.3

ECHO4

4.1.3.1

x n

O(n,x) = 2 * xn/2 - 1 (n )

O(n,x) = x(n+1)/2 + x(n-1)/2 (n )

O(n,x) = xn/2

xn

4.1.3.2

O 1

4.1.3.3

O(n,x) = xn/2.
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4.2

4.2.1

ECHO4

max min

None

ECHO5

ECHOhash Zobrist

8*8

rehash

4.3

4.3.1 play

cb,ms

alpha-beta cb AlphaBeta
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4.3.2 AlphaBeta

depth maxdepth

alpha play -100000000000000 beta play

100000000000000 cb

alpha-beta

4.3.3 finish

cb

True False

AlphaBeta

4.3.4 Evaluate

ChessBoard

Mov

Legal Position

5 4 1

8

pMov
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[1]

pMov

3

Ang

Ang

Ang

500 ang

Number

Number

1

Cor

cornerpos Cor

1000000
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2.1 C X

X Xpos

X X C Cpos

500

C Cpos

C C

C C

100

Edge

2

C
C

C
C

C
CC

C

XX

XX
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Sta

,

Sta

5

2.2 6

#0000 Sid

#0000 0 #

#0000 0

1

2.3 sid

Iso

100

2.4 Iso

Dic
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100

2.5 Dic

Evaluate

bsup = 5*Sta + 8*Mov+ 3*pMov+Cor*10000000+X*500+Edge*2 + c*100 + number + Sid +

Iso*100 + Ang + Dic*100

4.3.5

ECHO4 4 gambler timeout

AlphaBeta

3 40-80 timeout

4.4

4.4.1

 Intel Core i5/8GB

 OS X Yosemite/10.10.3

 Python 2.7.6

1000

idiot gambler

idiot 0:1000

27000:37000

512:442

32663:30792

0:1000

17000:47000
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14.2280:19:7398 19.5539:15.8975 11.6644:15467.8638

gambler 369:603

28784:35050

23.3561 28.9988

468:480

31859:32078

20.8697:20.8948

28:969

18215:45759

46.9367:74401.4875

1000:0

41000:23000

12830.2464:12.2896

959:24

45439:18513

74508.4757:46.4183

1000:0

50000:14000

75995.5764:45519.2637

4.4.2

idiot/gambler

idiot/gambler

3 50

4.5

4.5.1 4.1

1

2

3

4
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4.1

4.2
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4.3

4.4
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4.5

4.6
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4.7

4.5.2

bug ECHO4
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4.5.3

1

2

3

4

5

6 dsa

4.6

CPU

70
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Bravo

3430 3331 3425 501 Zoo Coffee

WiFi ECHOer

4.7

[1].A New Hashing Method With Application For Game Playing. Albert L.Zobrist. Technical Report.

April.1970

[2]. . . . 2010.5

[3]. UCT . . .

2011.1

[4]. . . . 2006.4

[5]. . .

. 2007.1

[6]. . , . . 2007.1

[7]. alpha-beta . , . . 2012.9

[8]. alpha-beta . , .

. 2009.4

[9]. . . . 2003.6

[10].AlphaBeta .

http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html

[11].AlphaBeta http://www.cnblogs.com/IThaitian/p/3616550.html

[12].AlphaBeta .

http://wenku.baidu.com/link?url=R2LiEKV9tOrCmHIYDPV9mUygteMdoOt9tMDx-xcJZKfYoxZa3kC

403A6vuYHRjnerd6VvtIMJ4gQhXB1higrCC7tJbgw94i9_0cXs-lu7s3

[13]. . http://www.soongsky.com/

http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html
http://www.cnblogs.com/IThaitian/p/3616550.html
http://wenku.baidu.com/link?url=R2LiEKV9tOrCmHIYDPV9mUygteMdoOt9tMDx-xcJZKfYoxZa3kC
http://www.soongsky.com/
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East OSCAR

5

*

idiot gambler

alpha beta

5.1

5.1.1

alpha beta
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5.1.2
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5.1.3

52 4 12 52

A 12 B

C1 8*8

64 C2 C=C1+C2

O C*(26*A^4+6*B*12)

B<A,

2

alpha beta A B

5.2

5.2.1



SESSDSA 15

- 58-

alpha beta

5.2.2

1.

A

B A B

2.
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3.

4.
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5.
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5.2.3

KO

5.3

5.3.1

 Intel(R) Core(TM) i5-3230M CPU @ 2.60GHz 2.60GHz

 Windows 7

 Python 2.7.9

1000

idiot gambler

idiot 0 0 1000

27000 37000

17.7937832657

24.3291639496

524 34 442

32884 30642

18.9506532683

15.6617527303

0 0 100

2000 4400

1.45880887315

4347.78478804

100

gambler 395 30 575

28992 34867

15.7961200613

18.7773874716

460 50 490

31664 32278

21.7053495161

21.4986081879

0 0 1000

12333 51652

13.4721574967

37777.2735354

100 0 0

5700 700

2541.16011059

1.31675225166

100

995 0 5

51878 11955

51639.1048549

14.3164838978

100 0 0

5400 1000

6654.90231192

4743.31506674

100



SESSDSA 15

- 63-

5.3.2

idiot gambler

5.4

5.4.1

1

2015 6 4

2

2015 6 5

413
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3

2015 6 13

alpha beta idiot gambler

4

2015 6 15

5.4.2

python
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5.4.3

5.5

GIS

5.6

1 http://www.docin.com/touch_new/preview_new.do?id=607881327

2

http://wapwenku.baidu.com/view/d0d6a34769eae009581becde.html?ssid=0&from

=844b&uid=0&pu=usm@0,sz@1320_2001,ta@iphone_1_8.3_3_600&bd_page_type

=1&baiduid=6422BB389376767040A6158FB9F40622&tj=wenku_2_0_10_title#page/

1/1433290621017

3 http://blog.csdn.net/guzhou_diaoke/article/details/8201542

4 http://www.cnblogs.com/tuanzang/archive/2013/02/27/2935837.html

5 https://www.yumpu.com/en/document/view/24025740/

6 http://d.wanfangdata.com.cn/periodical_wjfz200701072.aspx

7 2007 10

http://www.docin.com/touch_new/preview_new.do?id=607881327
http://wapwenku.baidu.com/view/d0d6a34769eae009581becde.html?ssid=0&from
http://blog.csdn.net/guzhou_diaoke/article/details/8201542
http://www.cnblogs.com/tuanzang/archive/2013/02/27/2935837.html
https://www.yumpu.com/en/document/view/24025740/
http://d.wanfangdata.com.cn/periodical_wjfz200701072.aspx
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West QUEBEC

6

*

bug

gambler
idiot

6.1

6.1.1

60 totalList
simpleDeal

play
Minget Maxget

30 Minget
Maxget

simpleDeal Minget Maxget

longsearch buildGraph
dfs buildGraph

DAG
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dfs dfsearch

ms

6.1.2

simpleDeal

_pos

10 15 7
lp=[A3,C2,D4]

17 8 15 10 12 5
o_lp

< 30

Minget Maxget

_pos

A3 C2 D4

C21 A1 _50 B2 D2 A32
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C21 A32
_

6.1.3

O(1)
Minget Maxget for O(n) simpleDeal

for for list.pop(k) O(kn)

O(kn)

longsearch
buildGraph dfs buildGraph

k n
O k^n

O kn dfs
dfsearch

O k^n dfs O n^2
O k^n

6.1.4

6.1.5

simpleDeal Minget Maxget
simpleDeal cb lp

totalList simpleDeal totalList

play
Minget Maxget cb lp Minget

+30 Minget
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30 simpleDeal
Minget

Maxget

longsearch buildGraph dfs dfsearch
longsearch cb lp

buildGraph dfs
buildGraph 7 CGraph,_pos,cb,lp,nKO,turn count CGraph

_pos _pos _pos
cb lp nKO turn

count
str count PASS
_ +str( )

CGraph

dfs CGraph
_pos

dfs dfsearch

longsearch
dfsearch CGraph,_pos,alist t CGraph

_pos alist _pos _pos
_pos

alist dfs

6.1.6
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6.2

6.2.1

 CPU ( )Intel(R) Core(TM) i5-4210U CPU @ 1.70GHz(2401 MHz)
4.00 GB (1600 MHz)

 Windows8.1 64
 Python Python2.7.9

1000

idiot gambler

idiot
0:1000

:0
27000:37000
24.957:34.383

549:411
:40

33296:30233
33.094 :26.814

1000:0
:0

44000:20000
34.868:52.619

gambler
381:589

:30
29601:34358

27.543:33.571

450:499
:51

31223:32714
31.010:30.773

141:828
:31

23885:40060
26.079:70.947

1000:0
:0

47000:17000
65.579:28.221

788:184
:28

39066:24837
74.038:25.716

0:0
:1000

32000:32000
69.903:70.998

6.2.2

idiot

simpleDeal Minget
Maxget idiot gambler

simpleDeal Minget
Maxget

gambler idiot
2.1
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6.2.3

gambler

idiot

6.2.4

*

6.2.5
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1

2

3

6.2.6

6.3

visualchessboard
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6.4

http://www.soongsky.com/
http://www.soongsky.com/strategy2/
http://www.cppblog.com/sandy/archive/2012/09/20/191377.html
http://jingyan.baidu.com/article/642c9d34e99dd5644a46f70c.html
http://tieba.baidu.com/p/1187602852

http://www.soongsky.com/
http://www.soongsky.com/strategy2/
http://www.cppblog.com/sandy/archive/2012/09/20/191377.html
http://jingyan.baidu.com/article/642c9d34e99dd5644a46f70c.html
http://tieba.baidu.com/p/1187602852
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West PAPA

7

AI

Min-Max

Reversi Othello
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19 70

othello)

8*8

1.1

1.2

1

2

3

4

5

6
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7

8

1.3

(Othello)

64

1.4

1 MinMax

2 Max

3 Min

4 NegaMax

5 AlphaBeta

6 AlphaBeta( With history)

7 Dynamic Programming

8 Monte Carlo

9 Temporal Di erence

10 AlphaBeta(withhash,history)
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11 Reversi Learning

12 ChooseAction

2.1

# -*- coding: utf-8 -*-

from chessboard import *

# cb

# ms ms['log']

#

def play(cb,ms):

prec =

{'A1':100,'A2':-5,'A3':10,'A4':5,'A5':5,'A6':10,'A7':-5,'A8':100,'B1':-5,'B2':-45,'B3':1,'

B4':1,'B5':1,'B6':1,'B7':-45,'B8':-5,'C1':10,'C2':1,'C3':3,'C4':2,'C5':2,'C6':3,'C7':1,'C8':1

0,'D1':5,'D2':1,'D3':2,'D4':1,'D5':1,'D6':2,'D7':1,'D8':5,'E1':5,'E2':1,'E3':2,'E4':1,'E5':1,'

E6':2,'E7':1,'E8':5,'F1':10,'F2':1,'F3':3,'F4':2,'F5':2,'F6':3,'F7':1,'F8':10,'G1':-5,'G2':-45,'

G3':1,'G4':1,'G5':1,'G6':1,'G7':-45,'G8':-5,'H1':100,'H2':-5,'H3':10,'H4':5,'H5':5,'H6':10,

'H7':-5,'H8':100}

lp = cb.getLegalPos()

if lp == []:
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return 'PASS'

elif len(lp)=[1]:

return lp[0]

else:

max = 0

for x in lp:

if prec[x]>max:

max = prec[x]

rtmax = x

return x

2.2

T.papa :
# -*- coding: utf-8 -*-

from chessboard import *

# cb

# ms ms['log']

def play(cb,ms):

prec={'A1':90,'A2':-60,'A3':15,'A4':10,'A5':10,'A6':15,'A7':-60,'A8':90,'B1':-60,'B2':-8

0,'B3':10,'B4':20,'B5':20,'B6':10,'B7':-80,'B8':-60,'C1':15,'C2':10,'C3':25,'C4':2,'C5':2,'

C6':25,'C7':10,'C8':15,'D1':10,'D2':20,'D3':2,'D6':2,'D7':20,'D8':10,'E1':10,'E2':20,'E3':

2,'E6':2,'E7':20,'E8':10,'F1':15,'F2':10,'F3':25,'F4':2,'F5':2,'F6':25,'F7':10,'F8':15,'G1':-6

0,'G2':-80,'G3':10,'G4':20,'G5':20,'G6':10,'G7':-80,'G8':-60,'H1':90,'H2':-60,'H3':15,'H4
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':3,'H5':3,'H6':15,'H7':-60,'H8':90}

def getmax(lst,dic):#

if lst==[]:

return (None,0)

maxstep=lst[0]

maxvalue=dic[lst[0]]

for i in lst:

if dic[i]>maxvalue:

maxvalue=dic[i]

maxstep=i

return (maxstep,maxvalue)

def culvalue(cb,dep,m):#

m

lp=cb.getLegalPos()

avalue={}

if dep==0:

for i in lp:
avalue[i]=prec[i]*m

else:
dep=dep-1
for i in lp:

oppcb=ChessBoard(cb)
oppcb.makeTurn(i)
opplp=oppcb.getLegalPos()
(maxstep,maxvalue)=culvalue(oppcb,dep,m*(-1))#
avalue[i]=m*(prec[i]+maxvalue)# +

return getmax(lp,avalue)
lp=cb.getLegalPos()
if lp==[]:

return 'PASS'
elif len(lp)==1:
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return lp[0]
else:

(maxstep,maxvalue)=culvalue(cb,2,1)# m=1

return maxstep

# getmax culvalue

#getmax

#culvalue

m(m m

) 0

getmax culvalue
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3.1

Intel i5-4200H 8.00GB
Windows 7
Python 2.79

1000

idiot gambler PAPA

idiot
497:495

32582:31418
20.010:20.056

672:325
42060:21940
21.130:18.450

0:1000
15000:49000
10.000:2012

gambler
383:617

23868:40132
11.013:18.582

497:495
32582:31418
20.010:20.056

110:886
9863:54137
15.054:3240

PAPA
1000:0

44000:22000
2280:14.83

732:181
48812:15188
4120:20.000

0:1000
28000:36000
3234:3238

3.2

gambler idiot

idiot 1000

2000s-4000s
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4.1

6

4.2

4.3
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PAPA

wiki
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West INDIA

8 INDIA

*
Alpha-Beta

idiot gambler
Alpha-Beta

8.1

8.1.1

1 i i+1Alpha-Beta2 INDIA1INDIA2
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8.1.2

1 INDIA3

2 Alpha-Beta
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3

4
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5 Coner



SESSDSA 15

- 88-

6

7 INDIA3 INDIA1 INDIA2

8.1.3

6 n n 6^n6^n 6~10O k^m k6~10 n m<n 4 256256 512 8
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8.2

8.2.1

Alpha-Beta
Black White BlackBlack Max MaxBlack White White MinMin Max Min

Alpha-BetaAlpha-Beta A Max B C DA B B B 6 B MinC E E 4 -2E Max E 4 C Min C 4C A A Max B 4 FG - 1= =B A B A MaxA =6 E C C MinC 4 C 6 A C

Alpha-Beta



SESSDSA 15

- 90-

8.2.2

1 Cornercb ChessBoardpos cb.maketurn(pos) poslp=cb. getLegalPos() poslp True False2 AlphaBetaSearchdepthboard ChessBoardalpha max minbeta min maxcolor 0 1 color 1-colorcolor=CompColor max minCompColorDepthMaxlenth: INDIA3 0~32INDIA3lenth<26 Corner lp lpplpp =lp lp=lpp 261 depth 0 evalue_c2 depth 0a lp==0 max minCheckWinb 3 min betabeta max alphaalpha depth=DepthMaxPos=move
1 CheckWinboard
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color
10002 envalue_cboardjoinList joinList[0] joinList[1]lenth INDIA3 0~32INDIA1 17* +7*INDIA2 2* +INDIA3 lenth>7 lenth<25+ lenth<=7 lenth>25 17*+7*3 protect_envalueboardjoinList joinList[0] joinList[1]

11

4 forward_envalueboard ChessBoard()joinList joinList[0] joinList[1]board.turn joinList[0], board.opturn joinList[1] board.getLegalPos()mySco board.turn joinList[1], board.opturn joinList[0]board.getLegalPos() opSco mySco-opSco5 div_envalueboard
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op

6 qige_envalueboardjoinList joinList[0] joinList[1]8*8scoreboard scorescorescore
50 -1 5 2 2 5 -1 50
-1 -10 1 1 1 1 -10 -1
5 1 1 1 1 1 1 5
2 1 1 0 0 1 1 2
2 1 1 0 0 1 1 2
5 1 1 1 1 1 1 5
-1 -10 1 1 1 1 -10 -1
50 -1 5 2 2 5 -1 50
8.2.3

1 INIDIA1 INDIA2 INDIA3160.0s 4 5 42 DELTA DELTADELTA
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3 1 C B C

8.3

8.3.1

INDIA1:


 : CPU : Intel(R) Core(R) i5-3230 CPU @ 2.60GHz 2.60GHz

: 4.00 GB
 : Windows 8 64
 Python 2.7.9

1000
idiot gambler INDIA1

idiot
0 : 1000

27.00 : 37.00

0.00793 : 0.0111
KO 0 : 0

533 : 448 (19)

32.96 : 29.58

0.0170 :0.0138
KO 0 : 8

0 : 1000

17.00 : 47.00

0.0173 : 30.872
KO 0 : 0

gambler
383 : 587 (30)

29.15 : 34.31

0.0140 : 0.0174

465 : 493 (42)

31.63 : 32.02

0.0162 : 0.0161

48 : 950 (2)

16.31 : 40.99

0.0117 : 43.459
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KO 1 : 0 KO 0 : 0 KO 1 : 0
INDIA1

0 : 1000

44.00 : 20.00

47.420 : 0.0178
KO 0 : 0

994 : 4 (2)

48.35 : 15.54

45.027 : 0.0113
KO 0 6

0 : 1000

30.00 : 34.00

79.477 : 87.434
KO 0 : 0

INDIA2:


 : CPU : Intel(R) Core(R) i5-4210U CPU @ 1.70GHz 2.40GHz

: 4.00 GB
 : Windows 8.1 64
 Python 2.7.9

1000

INDIA3:




:

CPU :
Intel(R)
Core(R)

i5-4210U
CPU @
1.70GHz
2.40GHz

: 4.00 GB


:
Window
s 8.1

64

 Python

2.7.9

1000

idiot gambler INDIA2

idiot
0 : 1000

27.00 : 37.00

0.0108 : 0.0149
KO 0 : 0

533 : 448 (19)

32.91 : 29.74

0.0184 : 0.0150
KO 0 : 8

0 : 1000

2.00 : 25.00

0.00232 : 22.418
KO 0 : 0

gambler
383 : 587 (30)

28.81 : 34.66

0.0130 : 0.0160
KO 1 : 0

465 : 493 (42)

31.65 : 31.99

0.0178 : 0.0178
KO 0 : 0

155 : 841 (4)

13.99 : 45.60

0.00891 : 106.572
KO 9 : 0

( 142 )
INDIA2

0 : 1000

46 00 : 18.00

47.951 : 0.0111
KO 0 : 0

885 : 113 (2)

47.76 : 12.78

94.278 : 0.00895
KO 0 : 36

( 95 )

0 : 1000

23.22 : 30.06

151.090 : 98.658
KO 0 : 0

( 62 )
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idiot gambler INDIA3

idiot
0 : 1000

27.00 : 37.00

0.00972 : 0.0139
KO 0 : 0

533 : 448 (19)

32.88 : 29.77

0.0169 : 0.0138
KO 0 : 8

1000 : 0

35.00 : 29.00

0.0183 : 40.340
KO 0 : 0

gambler
383 : 587 (30)

29.33 : 34.08

0.0239 : 0.0293
KO 1 : 0

885 : 113 (2)

31.18 : 32.59

0.0161 :0.0161
KO 0 : 36

179 : 800 (21)

23.62 : 38.93

0.0136 : 28.353
KO 2 : 3

INDIA3
1000 : 0

32.00 : 28.00

16.271 : 0.0196
KO 0 : 0

839 : 149 (12)

39.32 : 23.77

26.248 : 0.0137
KO 0 : 9

1000 : 0

39.00 : 25.00

15.463 : 26.590
KO 0 : 0

1 gambler idiot-INDIA[i] INDIA[i]-idiot
20 INDIA[i]-INDIA[i] 100 i=1,2,3

2 1000 idiot-idiot

160s

8.3.2

idiot INDIA1 INDIA2INDIA2 25 2 INDIA3idiot LIMA CHARLIE idiotINDIA3gambler INDIA3 INDIA2gamblerINDIA25 INDIA2 INDIA2 62
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6230 INDIA2INDIA1 INDIA3 INDIA2 5 INDIA2
8.3.3

8.4

8.4.1

1

23 6 26 4 17 45 2136 5 5 66 7 18 309
6 13 18 317
6 15 CHALIE
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8.4.2

1 6 42 6 5 6 Alpha-Beta
3

4 CHARLIE

1 1
2

6 283
4 gambler 0.02 0.01 02 1 msAlpha-Beta2 Alpha-Beta



SESSDSA 15

- 98-

8.4.3

123 ppt4

8.5

KILO CHARLIEDELTA LIMA
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8.6

1 2007 102 Visual C++ 2010 6
3 2007 1 104 http://www.soongsky.com/
5 http://www.soongsky.com/strategy2/

http://www.soongsky.com/
http://www.soongsky.com/strategy2/


SESSDSA 15

- 100-

West KILO

9

*

T_KILO

idiot gambler 85%

alpha-beta

9.1

9.1.1

9.1.1.1

ADT Graph

A1 A8 H1 H8
A1

A2 B1 B2 2.2 cbEvalRet
findBestPos

1 random strategy 4 4

2 normal strategy
miniMax

alpha-beta

3 final strategy
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miniMax2End alpha-beta

150 idiot

2.2

9.1.1.2

Table 1

INFINITE 100000
STABLE_EVAL 63

WEDGE_EVAL [1,2,5,9]

DOF_EVAL -3

NORMAL_TIMEOUT 80
FINAL_TIMEOUT 80
NORMAL_DEPTH 4
FINAL_DEPTH 10

Figure 1



SESSDSA 15

- 102-

9.1.2
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9.1.3

1 play

1

1

getLegalPos

7 8

13

findBestPos

findBestPos

k n1
n1 n2 n1 DFS

() O 2
alpha-beta DFS

1. def play(cb, ms):
2. lp= cb.getLegalPos()
3. if lp== []:
4. return 'PASS'
5. else:
6. global CB_EVAL
7. time = cb.getTimeCost()
8. me = cb.getTurn()
9. myTime = time[0] if me == B else time[1]
10. if myTime > 150:
11. myTurn = lp[0]
12. else:
13. for log in ms['log']:
14. if log.turnPos in ['A1','A8','H1','H8']:
15. cbEvalReset(Pos2rc(log.turnPos), cb, cb.getTurn(), CB_EVAL)
16.
17. myTurn = findBestPos(cb, ms)
18.
19. return myTurn

Figure 2 k=5 n1=3
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O

n2
n2

n2
O ! 3 alpha-beta

O !

O +! n1

NORMAL_DEPTH n2 FINAL_DEPTH k

9.2

9.2.1

ADT Graph ADT Graph

1 ADT Graph

DFS

Figure 3 DFS n2=5
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9.2.2

9.2.2.1 findBestPos

2
findBestPos

1. def findBestPos(cb, ms):
2. global COUNT_NODES
3. global NORMAL_DEPTH
4. global FINAL_DEPTH
5. global TIME
6. lp = cb.getLegalPos()
7. score = cb.getScore()
8. totalScore = cb.getTotalScore()
9. cb_eval = copy.deepcopy(CB_EVAL)
10.
11. if totalScore < 13:
12. innerPos = []
13. for p in lp:
14. pos = Pos2rc(p)
15. if pos[0]>=2 and pos[0]<=5 and pos[1]>=2 and pos[1]<=5:
16. innerPos.append(pos)
17. if len(innerPos) > 0:
18. position = innerPos[random.randrange(len(innerPos))]
19. return rc2Pos(position[0],position[1])
20. else:
21. return miniMax(cb, cb.getTurn(), NORMAL_DEPTH, cb_eval)['pos']
22.
23. elif 64 - totalScore <= FINAL_DEPTH:
24. depth = 64 - totalScore
25. TIME = time.clock()
26. cb1 = ChessBoard(cb)
27. step = miniMax2End(cb1,cb1.getTurn(),depth, cb_eval)
28. return step['pos']
29.
30. else:
31. depth = NORMAL_DEPTH
32. if 64 - totalScore <= FINAL_DEPTH + 2:
33. depth += 3
34. elif 64 - totalScore <= FINAL_DEPTH + 4:
35. depth += 2

36. elif 64 - totalScore <= FINAL_DEPTH + 24:
37. depth += 1
38. TIME = time.clock()
39. cb1 = ChessBoard(cb)
40. step = miniMax(cb1, cb1.getTurn(), depth, cb_eval)
41. return step['pos']
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findBestPos 1
cb ms

6 9

11 21 13
13 16

17
miniMax miniMax miniMax2End

23 28
24 26 27 miniMax2End

30 41 miniMax
32 37 24

1 4 2 2 3

9.2.2.2 miniMax

1. def miniMax(cb, player, depth, cb_eval, alpha=-INFINITE, beta=INFINITE, PASS = 0):
2. isMe = (player == cb.getTurn())
3. result = -INFINITE-1 if isMe else INFINITE+1
4. position = None
5. lp = cb.getLegalPos()
6.
7. if isMe:
8. i = 0
9. for j in range(i,len(lp)):



SESSDSA 15

- 107-

3
miniMax

miniMa
x

mini-max

alpha-beta

miniMax

2

cb

player
depth

cb_eval

alpha beta

-INFINITE
INFINITE

1 PASS

2 4 isMe
result INFINITE+1 -INFINITE-1

10. if lp[j] in ['A1','A8','H1','H8']:
11. lp[i], lp[j] = lp[j], lp[i]
12. i += 1
13. for j in range(i,len(lp)):
14. if lp[j] in ['A3','A6','H3','H6','C1','F1','C8','F8']:
15. lp[i], lp[j] = lp[j], lp[i]
16. i += 1
17. for j in range(i,len(lp)):
18. if lp[j] in ['B2','B7','G2','G7']:
19. lp[i], lp[j] = lp[j], lp[i]
20. i += 1
21. for j in range(i,len(lp)):
22. if lp[j] in ['A4','A5','H4','H5','D1','E1','D8','E8']:
23. lp[i], lp[j] = lp[j], lp[i]
24. i += 1
25. for j in range(i,len(lp)):
26. if lp[j] in ['A2','A7','H2','H7','B1','G1','B8','G8']:
27. lp[i], lp[j] = lp[j], lp[i]
28. i += 1
29.
30. if len(lp) == 0:
31. cb.makeTurn('PASS')
32. PASS += 1
33. if PASS == 2:
34. return {'pos':None, 'eval':getFinalEval(cb, player, cb_eval)}
35. cb_eval1 = copy.deepcopy(cb_eval)
36. return miniMax(cb, player, depth, cb_eval1, alpha, beta, PASS)
37. else:
38. PASS = 0
39.
40. if depth == NORMAL_DEPTH and sum(cb.getScore())<=30:
41. lp1 = copy.deepcopy(lp)
42. for pos in lp:
43. cb1 = ChessBoard(cb)
44. cb1.makeTurn(pos)
45. if player == B:
46. opScore = cb1.getScore()[1]
47. else:
48. opScore = cb1.getScore()[0]
49. if opScore == 0:
50. return {'pos':pos, 'eval':INFINITE}
51. lp2 = cb1.getLegalPos()
52. for pos2 in lp2:
53. cb2 = ChessBoard(cb1)

54. cb2.makeTurn(pos2)
55. if player == B:
56. myScore = cb2.getScore()[0]
57. else:
58. myScore = cb2.getScore()[1]
59. if myScore == 0:
60. lp1.remove(pos)
61. if len(lp1) > 0:
62. lp = lp1
63.
64. if depth == 1:
65. if isMe:
66. MAX = -INFINITE-1
67. for pos in lp:
68. cb_eval1 = copy.deepcopy(cb_eval)
69. nextEval = getStepEval(cb, pos, player, cb_eval1)
70. if nextEval > MAX:
71. MAX = nextEval
72. position = pos
73. return {'pos':position, 'eval':MAX}
74. else:
75. MIN = INFINITE+1
76. for pos in lp:
77. cb_eval1 = copy.deepcopy(cb_eval)
78. nextEval = getStepEval(cb, pos, player, cb_eval1)
79. if nextEval < MIN:
80. MIN = nextEval
81. position = pos
82. return {'pos':position, 'eval':MIN}
83.
84. else:
85. global TIME
86. global NORMAL_TIMEOUT
87. if time.clock() - TIME > NORMAL_TIMEOUT:
88. depth = 2
89.
90. for pos in lp:
91. cb1 = ChessBoard(cb)
92. cb_eval1 = copy.deepcopy(cb_eval)
93. thisEval = getStepEval(cb1, pos, player, cb_eval1)
94. cb1.makeTurn(pos)
95. nextStep = miniMax(cb1, player, depth-1, cb_eval1, alpha, beta, PASS)
96. stepEval = thisEval + nextStep['eval']
97.

98. if isMe:
99. if stepEval > result:
100. result = stepEval
101. position = pos
102. alpha = max(alpha, result)
103. if alpha >= beta:
104. break
105. else:
106. if stepEval < result:
107. result = stepEval
108. position = pos
109. beta = min(beta, result)
110. if alpha >= beta:
111. break
112.
113. return {'pos':position, 'eval':result}
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position
lp

7 28 lp

30 38
PASS PASS

PASS PASS

40 62 KO KO
KO

KO 30 KO
KO KO KO

64 82

getStepEval

84 111
getStepEval

alpha-beta
alpha beta alpha -INFINITE beta

INFINITE alpha alpha
beta alpha

beta alpha
beta 4
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Figure 4 alpha-beta http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html

depth=1 depth=0 alpha depth=0
result=6 alpha=6 beta INFINITE depth=0 2 result=4

4 6 alpha 6 depth=2
beta depth=1 result=6 beta 6 alpha depth=2 -INFINITE

depth=1 depth=1 depth=0 depth=0
result=8 alpha alpha=8 depth=0

8 alpha 8 alpha alpha
a a>8 beta 6 depth=1 depth=2

a>6 6 depth=0 depth=2
6 depth=0

alpha beta

http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html
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9.2.2.3 m
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2
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4
miniMax2En

d

miniMa
x2End

1

cb

player

depth

cb_eval
alpha

beta

1. def miniMax2End(cb, player, depth, cb_eval, alpha=-INFINITE, beta=INFINITE, PASS=0):
2. isMe = (player == cb.getTurn())
3. result = -2*INFINITE if isMe else 2*INFINITE
4. position = None
5. lp = cb.getLegalPos()
6. if isMe:
7. i = 0
8. for j in range(i,len(lp)):
9. if lp[j] in ['A1','A8','H1','H8']:
10. lp[i], lp[j] = lp[j], lp[i]
11. i += 1
12. for j in range(i,len(lp)):
13. if lp[j] in ['A3','A6','H3','H6','C1','F1','C8','F8']:
14. lp[i], lp[j] = lp[j], lp[i]
15. i += 1
16. for j in range(i,len(lp)):
17. if lp[j] in ['B2','B7','G2','G7']:
18. lp[i], lp[j] = lp[j], lp[i]
19. i += 1
20. for j in range(i,len(lp)):
21. if lp[j] in ['A4','A5','H4','H5','D1','E1','D8','E8']:
22. lp[i], lp[j] = lp[j], lp[i]
23. i += 1
24. for j in range(i,len(lp)):
25. if lp[j] in ['A2','A7','H2','H7','B1','G1','B8','G8']:
26. lp[i], lp[j] = lp[j], lp[i]
27. i += 1
28.
29. if len(lp) == 0:
30. cb.makeTurn('PASS')
31. PASS += 1
32. if PASS == 2:
33. return {'pos':'PASS', 'eval':getFinalEval(cb, player, cb_eval)}
34. cb_eval1 = copy.deepcopy(cb_eval)
35. return miniMax2End(cb, player, depth, cb_eval1, alpha, beta, PASS)
36. else:
37. PASS = 0
38.

45. if depth == 1:
46. cb_eval1 = copy.deepcopy(cb_eval)
47. return {'pos':lp[0], 'eval':getFinalEval(cb, player, cb_eval1, lp[0])}
48.
49. else:
50. global TIME global FINAL_TIMEOUT
51. if time.clock() - TIME > FINAL_TIMEOUT:
52. depth = 2
53. for pos in lp:
54. cb1 = ChessBoard(cb)
55. cb_eval1 = copy.deepcopy(cb_eval)
56. cb1.makeTurn(pos)
57. nextStep = miniMax2End(cb1, player, depth-1, cb_eval1, alpha, beta,

PASS)
58. stepEval = nextStep['eval']
59.
60. if isMe:
61. if stepEval > result:
62. result = stepEval
63. position = pos
64. alpha = max(alpha, result)
65. if alpha >= beta:
66. break
67. else:
68. if stepEval < result:
69. result = stepEval
70. position = pos
71. beta = min(beta, result)
72. if alpha >= beta:
73. break
74. return {'pos':position, 'eval':result}
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-INFINITE INFINITE 1 PASS

miniMax2End miniMax miniMax
miniMax
miniMax2End 39

1 miniMax getFinalEval

9.2.2.4 ge
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5
getStepEval

getStep
Eval

3 4

cb

position

1. def getStepEval(cb, position, player, cb_eval):
2. global COUNT_NODES
3. COUNT_NODES += 1
4. cb1 = ChessBoard(cb)
5. cb1.makeTurn(position)
6. currentBoard = cb.board
7. nextBoard = cb1.board
8. changedPos = []
9. isMe = (player == cb.getTurn())
10. Eval = 0
11.
12. def getStablePos(board, player, posList, stablePosSet):
13.
14. def getStablePosHelper(board, player):
15. offset = {(0,0):(1,1),(0,7):(1,-1),(7,0):(-1,1),(7,7):(-1,-1)}
16. stablePos = set()
17. for cn in [(0,0),(0,7),(7,0),(7,7)]:
18. if board[cn[0]][cn[1]] == player:
19. os = offset[cn]
20. r = cn[0]
21. mLength = len(Line)
22. while r in Line:
23. if board[r][cn[1]] != player:
24. break
25.
26. c = cn[1]
27. while c in range(c + os[1], c + mLength * os[1]):
28. if board[r][c] != player:
29. break
30. c += os[1]
31. if c in range(mLength):
32. stablePos.add((r,c))
33. mLength = c
34. r += os[0]
35. if r in Line:
36. stablePos.add((r,cn[1]))
37. return stablePos
38.
39. sp = getStablePosHelper(board, player)
40. for pos in sp:
41. if pos in posList:

42. stablePosSet.add(pos)
43. board[pos[0]][pos[1]] = player
44. getStablePos(board, player, posList, stablePosSet)
45. def getKOEval(cb, player):
46. if player == B:
47. myScore = cb.getScore()[0]
48. opScore = cb.getScore()[1]
49. else:
50. myScore = cb.getScore()[1]
51. opScore = cb.getScore()[0]
52. if myScore == 0:
53. return -INFINITE
54. if opScore == 0:
55. return INFINITE
56. return False
57.
58. def getWedgeEval(board, pos, player):
59. dim = 0
60. for os in [(1,0),(1,1),(0,1),(1,-1)]:
61. r = pos[0] + os[0]
62. c = pos[1] + os[1]
63. done = False
64.
65. done1 = False
66. while not done1:
67. if not ((r in Line) and (c in Line)):
68. done1 = True
69. done = True
70. dim += 1
71. else:
72. if board[r][c] == player:
73. r += os[0]
74. c += os[1]
75. elif board[r][c] not in [B, W]:
76. break
77. else:
78. done1 = True
79.
80. if not done:
81. r = pos[0] - os[0]
82. c = pos[1] - os[1]
83. done2 = False
84. while not done2:

86. done2 = True
87. done = True
88. dim += 1
89. else:
90. if board[r][c] == player:
91. r -= os[0]
92. c -= os[1]
93. elif board[r][c] not in [B, W]:
94. break
95. else:
96. if done1:
97. done2 = True
98. else:
99. break
100. if done1 and done2:
101. dim += 1
102. return sum(WEDGE_EVAL[:dim])
103.
104. if getKOEval(cb1, player):
105. Eval = getKOEval(cb1, player)
106.
107. position = Pos2rc(position)
108. for dr in [-1,0,1]:
109. for dc in [-1,0,1]:
110. r = position[0] + dr
111. c = position[1] + dc
112. if dr != 0 or dc != 0:
113. while r in Line and c in Line:
114. if nextBoard[r][c] in [B, W] and nextBoard[r][c]
115. \ != currentBoard[r][c]:
116. changedPos.append((r,c))
117. r += dr
118. c += dc
119. else:
120. break
121.
122. if position in [(0,0),(0,7),(7,0),(7,7)]:
123. cbEvalReset(position, cb1, player, cb_eval)
124.
125. for pos in changedPos:
126. Eval += cb_eval[pos[0]][pos[1]] * 2
127. Eval += cb_eval[position[0]][position[1]]
128.

130. for i in Line:
131. for j in Line:
132. if nextBoard[i][j] == '+':
133. dof += 1
134. Eval += dof * DOF_EVAL
135.
136. Eval += getWedgeEval(nextBoard, position, player)
137.
138. stablePosSet = set()
139. board1 = copy.deepcopy(currentBoard)
140. getStablePos(board1, player, changedPos, stablePosSet)
141. Eval += len(stablePosSet) * STABLE_EVAL
142. Eval = Eval if isMe else -Eval
143. return Eval
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player cb_eval getStepEval
getStablePos KO getKOEval getWedgeEval

2 10 COUNT_NODES cb1
currentBoard nextBoard changedPos

isMe Eval

12 44
posList
getStablePosHelper

138 142

45 56 KO KO
KO

58 102 board pos player

dim
60 65 78

67 75
80

102 85
93

96
100

cbEvalReset
129 134

9.2.2.5 getFinalEval

6
getFinalEval

getFinal
Eval

1. def getFinalEval(cb, player, cb_eval, pos = None):
2. Eval = None
3. score = cb.getScore()
4. if score[0] > score[1]:
5. Eval = INFINITE + (score[0] - score[1]) * 50
6. elif score[0] < score[1]:
7. Eval = -INFINITE + (score[0] - score[1]) * 50
8. else:
9. Eval = (score[0] - score[1]) * 50
10. if player == W:
11. Eval = -Eval
12. if pos == None:
13. return Eval
14. return Eval + getStepEval(cb, pos, player, cb_eval)
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cb player cb_eval pos
None

9.2.2.6 cb

EvalReset

7 cbEvalReset

cbEvalReset 1 5 cn
cb player cb_eval cbEvalReset

9.2.3

150

1. def cbEvalReset(cn, cb, player, cb_eval):
2. offset = {(0,0):(1,1),(0,7):(1,-1),(7,0):(-1,1),(7,7):(-1,-1)}
3. os = offset[cn]
4. isMe = (player == cb.board[cn[0]][cn[1]])
5. if isMe:
6. cb_eval[cn[0]+os[0]][cn[1]] = 111
7. cb_eval[cn[0]][cn[1]+os[1]] = 111
8. cb_eval[cn[0]+os[0]][cn[1]+os[1]] = 7
9. else:
10. cb_eval[cn[0]+os[0]][cn[1]] = 29
11. cb_eval[cn[0]][cn[1]+os[1]] = 29
12. cb_eval[cn[0]+os[0]][cn[1]+os[1]] = -37
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9.3

9.3.1

 CPU Intel(R)_Core(TM)_i5-3230M_CPU_@_2.60GHz

5.86G DDR3 1600MHz

 windows 8.1 x64

 Python 2.7.9

 CPU Celeron 1005M @1.90GHz

4G DDR3 1600MHz

 windows 8.1 x32

 Python 2.7.9

 CPU Intel(R)_Core(TM)_i5-3230M_CPU_@_2.60GHz

12.0G DDR3 1600MHz

 windows 8.1 x64

 Python 2.7.9

1000

KILO

2

4

9.3.2

idiot gambler KILO KILO

idiot gambler

idiot 0 1000
0

27000 37000
17.45 23.70

558 414
28
33444 30377
22.72 17.725

141 849
10
20415 43449
11.38 3142.92

gambler 372 601
27
28699 35221
19.55 23.47

441 516
43
31225 32617
21.79 21.17

95 886
19
19187 44291
21.29 6638.72

855 143
2

44258 19510
3779.84 13.07

897 87
16
43940 19484
5696.18 18.69

498 472
30
32519 31404

4297.62 4071.07
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KILO idiot
85.2% gambler 89.2%

KILO
idiot gambler

KILO idiot gambler
10% KILO

KILO
BUG alpha-beta

9.3.3

DELTA 3 1

KILO

9.4

9.4.1

KILO

9.4.2

alpha-beta
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9.4.3

exe

9.5

KILO
2

KILO

9.6

[1]

http://www.soongsky.com/strategy/rule.php

[2]
http://www.cppblog.com/sandy/archive/2012/09/20/191377.html
[3] AlphaBeta http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html

[4] , . [C].2007

10 .

South GOLF

http://www.soongsky.com/strategy/rule.php
http://www.cppblog.com/sandy/archive/2012/09/20/191377.html
http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html


SESSDSA 15

- 117-

10

*

idot gambler 90%
alpha 8 Charlie

10.1

10.1.1

1.1.1
1.1.1.1

Wzebra
16 +24 ADT

Wzebra

-3
1 9 B3 B4 D6 F6
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3

4
2 0 D2 E3

3 E3 D2 D6 8 F4
7 F4

4 D2 D6 8
D6 D6

E3

1.1.1.2

70%-80%

PASS
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1.1.1.3

ADT Python List

8 7
9 8

1.1.2
1.1.2.1

:
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B7
H1-A8

A8
3

D2 C2
A1

2

-

1.1.3
1.1.3.1

1 win win
win tie tie lose lose

2 win win
tie lose tie lose lose

3
win tie

lose

win win tie tie
lose win tie lose
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1.1.3.2

1.1.3.3

1.
2.
3.
4.

10.1.2

1.

:bm
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O(n6)
Trap(cb, LP)

55 55 64-55+1 =10 =3628800

10

10.2

10.2.1

10.2.2

getRootVal() getChildItem()
Insert()

MiddleJudge (cb, lp) listDiv(cb, LP) Trap(cb, LP) adjacentEdge(cb)
listDiv(cb, LP) Trap(cb, LP) Div(cb, pos) Danger(cb, lp) Danger(cb,

lp) Corner(cb, pos) Edge(cb, pos) Corner(cb, pos) Edge(cb, pos)
MiddleJudge (cb, lp)

Corner(cb, pos) O(n4)
Edge(cb, pos) O(n4)

Div(cb, pos) O(1)
Danger(cb, lp) O(n5)
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listDiv(cb, LP)
O(n2)

Trap(cb, LP)
O(n6)

adjacentEdge(cb) O(n)

MiddleJudge (cb, lp)

Corner(cb, i)
Edge(cb, i)
listDiv(cb, LP)
Trap(cb, LP)
adjacentEdge(cb)

O(n6)

finalTree chessboard , player
, pos , children

, parent , gameover , win
win , result

, chance insert
getChessboard self.chessboard getParent self.parent getChildren
self.children getPlayer self.player getPosition self.pos getChance

self.chance getWin self.win getResult self.result gameOver
self.gameover

copyCB overChecker
winChecker winEval

resultEval chanceUpdate makeTree
FinalJudge

copyCB cb pos
makeTurn(Pos)

overChecker 64 PASS
winChecker cb ourcolor win ,

tie , lose
winEval self.win
winChecker

self.player
self.win win win self.win

tie tie self.win win lose
lose self.player

self.win win win self.win tie tie
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self.win lose lose
resultEval self.win

win [3, 3] self.win tie [1, 3] self.win lose [0, 3] 0
1 3 self.result

self.result chanceUpdate
chanceUpdate self.result 0 1
makeTree cb, pos, first, t first t

gambler

ChessBoard
copyCB

legalPos winEval resultEval
FinalJudge

self.win win, tie, lose win, tie, lose

pos finalError
overTime

10.2.3

10.3

10.3.1

cpu 1.90GHZ 4.0GB

Windows 8.1

Python2.7

idiot gambler

idiot 0 0 1000
27000 37000
15.120 16.177

517 36 447
37321:26679
16.921:15.023

0 0 1000
15000 49000

12.581 20166.291
gambler 397 32 571

23182:40818
12.892:14.902

422 50 528
30821:33179
13.241:13.914

2 0 998
10683:53307

10.342:26083.175
1000 0 0 1000 0 0 1000 0 0
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37000:27000
10923.777:14.129

47012:16988
17030.234:14.738

38000:26000
20720.731:14222.572

10.3.2

idiot idiot

gambler 90%

gambler

gambler

gambler gambler 10

0.5 20

9 8

100 ,

10.4

10.4.1

6 3 6 30-8 30

1.
2.
3.

4.

5.

6 7 7 45-9 00
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1.
2.

1.
6 10 15

6 8

2.
1
2
3

6 9 13 00~15:20

1.
2.

1. 10

10 10
bug

2.
1
2
3 15
4 6 11

5

6 11 21 00~22 00

1.
2.

1.
2.

10.4.2

gambler WZebra
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WZebra

BUG WZebra

WZebra 2 WZebra

WZebra WZebra

WZebra

WZebra

WZebra

WZebra

gambler 97

WZebra

WZebra

WZebra

+

WZebra

WZebra

WZebra

Charlie

Charlie

10.4.3

1.
2.
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10.5

10.6

 http://www.soongsky.com/strategy2/

 http://www.soongsky.com/

 Brian Rose 2004 Anjar

South ROMEO

http://www.soongsky.com/strategy2/
http://www.soongsky.com/
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11

11.1

5

Scorelist=cb.getScore() print Scorelist

A3,A4,A5,A6,C1,D1,E1,F1

A2 A7 A1 A8 A2A7B2

A3A4A5A6 A3A6 48

4*3

11.1.1

pass 48

48 A3A6 A4A5

11.1.2

O n

11.1.3

48 A2B1B2
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11.2

WIN8.1 Python2.7

1000

Idiot Gambler

Idiot

:

1000:0

43:21

T =19.9s

T =12.2s

Gambler

0:1000

10:54

0:1000

18:46

49 A2B1B2
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11.2.1
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11.2.2

11.2.3

11.3
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South ALPHA

12

*

idiot gambler 2000 3

12.1

12.1.1

(

2 evaluation

12.1.2
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2.1

12.1.3

O(n!)
O((1/k) *[n(n+1)(n+2) (n+m)]2) k m

12.2

12.2.1

traversalTree
O(n!)
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and or

T

12.2.2

play(cb,ms)
alpha_beta(cb,alpha,beta,depth,end)
evaluation(cb)

activity(cb)

find_stable(cb)
full_x(cb,x,y1,y2)
full_y(cb,y,x1,x2)
traversalTree

__init__(self,chessBoard,pos=None):
self.rate
self.child
self.father
self.turn

appendChild(self,pos)
getRate(self)
getValue(self):
getChessBoard(self)
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getTurn(self)
getPos(self)
getChild(self)

buildTree(father,cb,ms):
result(root,myturn) value
Traversal(cb,ms)

12.2.3

12.3

12.3.1

 CPU: Intel(R) Core(TM) i7-4810MQ CPU @2.80GHz 2.80 GHz
8.00 GB

 Windows 7 32
 Python Python 2.7.9

1000
idiot gambler

idiot
0:0:1000

27:37

0.09390 0.012423

537:41:422
44:20

0.013171 0.011687

0:0:1000
28:36

0.012467 28.719829
gambler

412:29:559
31:33

0.027084 0.033118

450:37:513
31:33

0.031018 0.028784

0:0:1000
18:46

0.011394:33.004074

1000:0:0
53:11

27.195807:0.009558

997:0:3
48:16

29.490126:0.008810

1000:0:0
41:23

27.528448:14.76712
3
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12.3.2

idiot/gambler
95%

5%

12.3.3

159.1 LIMA

12.4

12.4.1

1. 2.
6 7

6 8
6 10

AI

6 12
6 13
6 14

12.4.2

debug
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12.4.3

12.5

12.6

http://www.soongsky.com/

http://www.soongsky.com/


SESSDSA 15

- 142-

South LIMA

13

*

Reversi

- Lima

13.1

13.1.1

13.1.1.1

Black White Black Black

Max Max Black White

White Min Min

Max Min

Black Black

S i V (S i) V (S) ai Black
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S i V (S i)

V (S j ) S j

S j aj aj V (S j ) V (S)

1

1. Max Min

2.

(a) Max

(b) Min

3.

alpha-beta

13.1.1.2 alpha-beta

- cut-off depth-first search MAX

MIN
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MAX

MAX MAX

2

2 -
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MIN

MAX MIN

3 -
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- -

-

MAX MAX

MAX -

13.1.1.3

mobility

S

color[i, j] i j (i, j) my color

opp color [i, j] (i, j) Mobility(my color)

13.1.2

<=55?

5

64-

Y

N

4
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1

2<=55

Y

N

Y

N

Y

N

4 search

13.1.3

O n^5 n
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13.2

13.2.1

pa a Timecost0 Legal0

legal stepnum

b[ search b[n] search(n)

13.2.2

def getScore(a)
def getLegalPos(a, opturn, turn)
Def makeTurn(a, pos, turn,
opturn)
def eval2(aa, turn)
def eval1(aa, turn, opturn)
def search(n, deepth, alpha, beta,
legal, turn, opturn)
def play(pa, ha)

change
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maketurn

change

change
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AI 5

def search(n, deepth, alpha, beta, legal, turn, opturn):
maxv, minv = -1000000, 1000000

check = True
for [i, j] in legal:

change = makeTurn(a, [i, j], turn, opturn)
nextlegal = getLegalPos(a, turn, opturn)
check = False
if n == deepth:

if stepnum <= 55:
eva = eval1(a, opturn, turn)
if eva > maxv:

maxv = eva
b[n][0], b[n][1] = i, j

elif stepnum > 55:
eva = eval2(a, opturn)
if eva > maxv:

maxv = eva
b[n][0], b[n][1] = i, j

else:
if (deepth%2==1 and n%2==1)or(deepth%2==0 and n%2==0):

nexts = search(n+1, deepth, minv, maxv, nextlegal, \
opturn, turn)
if nexts >= maxv:
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maxv = nexts
b[n][0], b[n][1] = i, j
if maxv > alpha:

for [i, j] in change:
if [i, j] == change[0]:

a[i][j] = X
else:

a[i][j] = opturn
legalPos = []
getLegalPos(a, opturn, turn)
return maxv

elif (deepth%2==1 and n%2==0)or(deepth%2==0 and n%2==1):
nexts = search(n+1, deepth, minv, maxv, nextlegal,\
opturn, turn)
if nexts <= minv:

minv = nexts
b[n][0], b[n][1] = i, j
if minv < beta:

for [i, j] in change:
if [i, j] == change[0]:

a[i][j] = X
else:

a[i][j] = opturn
legalPos = []
getLegalPos(a, opturn, turn)
return minv

for [i, j] in change:
if [i, j] == change[0]:

a[i][j] = X
else:

a[i][j] = opturn

if check:
nextlegal = getLegalPos(a, turn, opturn)
if n < deepth:

return search(n+1, deepth, 1000000, -1000000, nextlegal, opturn, turn)
else:

if stepnum > 55:
return eval2(a, opturn)

else:
return eval1(a, opturn, turn)

if (deepth%2==1 and n%2==1)or(deepth%2==0 and n%2==0):
return maxv

else:
return minv
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13.2.3

Limafinal KO

KO KO

0 KO

AI KO AI KILO

0

AI KO LIMA KILO KO

13.3

13.3.1

 Intel CORE i7

 / Window7

 Python Python 2.7.6 Shell





3.2

1000

Idiot Gambler T_LimaFinal
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Idiot 0 500

6 : 57

0.017s 75.90s

gambler 26 : 474

7 : 50

0.016s : 75.97s

T_LimaFinal 500 : 0

61 1

52.67s 0.01s

433 : 67

50 : 9

104.52s : 0.015s

500 : 0

43 : 21

98.78s : 105.34s

13.3.2

450 T_Limafinal +450 T_gambler T_Limafinal

390/450 87% TimeCost AI Timeout

AI 5

64

T_gambler

1/100 ^2 T_Limafinal 10000

T_gambler AI 426/450

160s

7:50 50:9
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AI T_gambler

90.25s 104.52s 75.97s T_gambler

0.015s 100s

160s

13.3.3

Kilo KO Kilo

13.4

13.4.1

python

DEBUG
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13.4.2
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100s

Limafinal KO

KO KO

0 KO

AI KO AI KILO

0

AI KO LIMA KILO KO

13.4.3

1.

4~5

5

4 5

2. -

1~2

-

3.

AI
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AI

13.5

LIMA

AI

AlphaBeta AlphaBeta

List

ChessBoard 5~10 4

5 LIMA

13.6

LIMA

13.7

1. 2007 10

2.

3.

4. .

http://www.cnblogs.com/pangxiaodong/archive/2011/05/26/2058864.html

http://www.cnblogs.com/pangxiaodong/archive/2011/05/26/2058864.html
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South BRAVO

14

BRAVO *

xu
han

1000 idiot
gambler .

14.1

14.1.1

14.1.2
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Han

pass

25

60



SESSDSA 15

- 161-

14.1.3

n O(n)
O(n^3), O(n), O(nlogn),

O(n^2logn), O(n*[n^3+n*(nlogn+n^2logn)])=O(n^4logn),
canhegetcorner O(n^4), O(n^4logn)

n O(n^2)
O(n) canhegetcorner O(n^4) O(n^3) O(n)

O(nlogn) alphabeta O(n^3) O(n^2+n*(n^3+n+nlogn+n^3))=O(n^4)

14.2

14.2.1

canhegetcorner alphabeta tryeveryway

14.2.2

1. findtrastab(now):
now

8*8 zone
0 1 2 3 mine

yours

2. canhegetcorner(choice,nowcb,n=3):

3 False True
1 choice False

True
1 choice

1
for j in list_:

a=a and canhegetcorner(j,temp_,n-1)
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False True

3. bestscore(choice,nowcb,n=3):
3

1 choice

1 choice

4.border(m,now):
m True False

now
m

A3 A4 A5 A6 16

5.movementtransfer(m):

0 0 1 5 2 15 3 20
4 22

6.alphabeta nowcb,alpha,beta,I,he,n=3

S1 V(S1) S1
V(S1 ' ) V(S2 ' ) S2

S2

-1 -1
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7 7
8 -1 -8 7

-8
alpha beta

alpha beta alpha beta 1000
1000 alpha beta beta

alpha
nowcb alpha beta I he

n PositionValue

7. tryeveryway(cb,totalscore)

win
win lose

lose lose

win win
cb totalscore I pass isPass

pass isBothPass

14.2.3

bug
canhegetcorner

canhegetcorner

gambler
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14.3

14.3.1

 Intel(R)Core(TM)i5-4260U CPU @ 1.40GHz 2.00GHz
 Windows 7
 Python 2.7.9

1000
idiot gambler Han xu

idiot 0:1000
27000:37000

10.0618:13.8189

421:579
28970:34761

11.0932:13.7606

1000:0

63000:1000

55491.9501:13.3097

1000:0
38000:26000

35751.9620:14.8336

gambler 524:476
32920:30574

13.5822:11.0457

454:546
31232:32664

13.103056:13.232243

912:88
44098:19868

58463.0923:12.7881

902:98

46843:17157

28123.5814:16.6072
Han 0:1000

23000:41000

14.9806:48204.2788

67:933
13428:50572

13.3554:51384.4679

0:1000
31000:33000

61647.9318:60503.6576

553:447
32284:31716

40133.2431:49876.8762
xu 0:1000

23000:41000

12.3008:54922.4262

72:928
20184:43816

12.6222:45651.2211

384:616
26404:37596

52507.0928:40735.9395

598:402
33275:30725

41733.7350:53089.3005

14.3.2

idiot/gambler ,

14.3.3

1. Mike
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bravo Mike H
3 brovo A2 G8 brovo

pass brovo brovo

2. INDIA
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brovo brovo H2 India A7 brovo 39
25 brovo A7 pass H2 44 20

14.4

14.4.1

6 3 205

1.
2.
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6 5 414

1.
2.
3.
4.
5.

15
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6 8 112

1.
2. C++

3.
4.

,
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6 10 3425

1.
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2.
1
2
3

6 12 405

1.
2.
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14.4.2
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idiot gambler
C++

14.4.3

14.5

ReversiChecker

C++

14.6

1. 0511@USTC 2007 10

2. Android [ ]

-2011 3

3. Othello:A Minute to Learn A Life to Master Brian Rose

4. [ ] -2004

z1

5. [ ] ISTIC -2007 1
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North NOVEMBER

15

NOVEMBER
15 7 29
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Reversi
Othello

A minute to learn, a lifetime to master.

1980

1990

Thor

1994 1995 IOS

Michael
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Buro Logistello

Logistello

1997 8 Logistello 1996

txt
1000

1000
txt

NOVEMBER
6
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-

1.1-

64 64 4

15

10
60

64 15 60

4*2*15^46*5^10
=98,398,379,662,661,973,287,562,933,165,

872,891,549,952, 328, 205,108,642,578,125,000
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2

-

1975 Monroe Newborn - Alpha-Beta

-

- x
x

x x
x x
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-

A B

-

MaxMinTree

1.2-

( )

1.3-

NOVEMBER: us:

a

O(an) O(an)

O(k) O(k)

2.1-

-

MaxMinTree
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class MaxMinTree:

self.data

self.children

self.level

self.prev None

self.tree

class MaxMinTree:

self.insertNode(self, newnode)

1

self.getChild(self,n)

self.getRootVal(self)

self.setRootVal(self,obj)

self.getTotalLev(self)

self.MaxChild(self)

self.MinChild(self)
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2.2-

- - T_NOVEMBER

1 CheckValue(board,color,opcolor):

board

color opcolor

2 CheckPos(board,color,opcolor,PosDic):

board

color opcolor PosDic

PosDic

PosDic

3 BoardTransform(board):

ChessBoard() board

4 AlphaBetaSearch(depth,board,alpha,beta,color,opcolor,Compcolor):

- 7 depth

board alpha

beta
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color opcolor Compcolor

CheckPos PosDic PosDic

score

( ) score>alpha alpha score

depth==self.DepthMax( ) alpha>=beta(

>= )

score<beta beta score

depth==self.DepthMax( alpha>=beta(

>= )

alpha( )

beta

CompMove[0] CompMove[1]

5 play(cb,ms):

cb ChessBoard ms

ms[ log ]

20
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-

AlphaBetaSearch

A2 B3

T_us

MaxMinTree

1 scoreAdd(tree,cb,depth,me):

MaxMinTree

tree MaxMinTree cb

ChessBoard depth

me

MaxMinTree
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2 MaxMinValue(tree,value):

MaxMinValue

tree MaxMinTree depth

depth

depth depth 2

depth 2

2

3 BoardTransform(board):

BoardTransform

4 CheckValue(cb,me):

CheckValue me

5 play(cb,ms):
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play

MaxMinTree

MaxMinValue

2.3-

3~5
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3.1-
BS BlackScore WS WhiteScore

BTa BlackTimeagerage WTa WhiteTimeaverage

BW BlackWin WW WhiteWin

E Equal ME MiddleEnd

1000 Idiot gambler NOVEMBER us

Idiot BS:27000,WS:

37000

BTa:0.009343

,

WTa:0.012890

BW:0,WW:1000

,E:0

ME:0

BS:29597,WS:

34242

BTa:0.010343

,

WTa:0.012660

BW:394,WW:56

6,E:40

ME:27

BS:52994,WS:

11006

BTa:0.302218

,

WTa:0.013175

BW:1000,WW:0

,E:0

ME:0

BS:52000,WS:12000

BTa:7.100105,

WTa:0.008204

BW:1000,WW:0,E:0

ME:0

gambler BS:33327,WS:

30242

BTa:0.011774

,

WTa:0.009511

BW:547,WW:41

2,E:41

ME:28

BS:30980,WS:

33010

BTa:0.011771

,

WTa:0.011746

BW:434,WW:51

8,E:48

ME:10

BS:40717,WS:

23268

BTa:0.420170

,

WTa:0.010664

BW:859,WW:10

8,E:33

ME:12

BS:38864,WS:25017

BTa:6.899904,

WTa:0.010206

BW:788,WW:179,E:33

ME:11

NOVEMBER BS:10020,WS:

53980

BTa:0.012222

,

WTa:0.511001

BW:0,WW:1000

,E:0

ME:0

BS:22434,WS:

41563

BTa:0.011001

,

WTa:0.427022

BW:86,WW:888

,E:26

ME:3

BS:19043,WS:

44957

BTa:0.364807

,

WTa:0.463481

BW:2,WW:998,

E:0

ME:0

BS:33989,WS:30011

BTa:5.134561,

WTa:0.479599

BW:999,WW:1,E:0

ME:0

us BS:31000,WS:

33000

BTa:0.010302

,

WTa:7.633488

BW:0,WW:1000

,E:0

BS:23339,WS:

40589

BTa:0.010216

,

WTa:6.497760

BW:137,WW:83

8,E:25

BS:31021,WS:

32979

BTa:0.352944

,

WTa:6.278246

BW:2,WW:998,

E:0

BS:19000,WS:45000

BTa:5.980114,

WTa:7.181029

BW:0,WW:1000,E:0

ME:0
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ME:0 ME:9 ME:0

3.2-

1 1000/0

NOVEMBER

NOVEMBER idiot NOVEMBER us

2
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4.1-

2015 6 5

2015 6 10

2015 6 17

2015 6 19

T_NOVEMBER

T_us

4.2-
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Python

Python
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[1]

http://www.soongsky.com/

[2]

http://www.soongsky.com/strategy2/

[3]

http://www.doc88.com/p-009307813436.html

[4] java ME

http://www.doc88.com/p-6068722279984.html

[5] QT

http://www.doc88.com/p-8252913546111.html

[6] 2007 17

[7]

[8] Experiments with Multi-ProbCut and a New High-Quality Evaluation Function for Othello /
Michael Buro / NEC Research Institue

[9] A Minute to Learn A Lifetime to Master / Brian Rose

North CHARLIE

http://www.soongsky.com/
http://www.soongsky.com/strategy2/
http://www.doc88.com/p-009307813436.html
http://www.doc88.com/p-6068722279984.html
http://www.doc88.com/p-8252913546111.html
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16

*

12

1.1

/

60 10

10
60

CHARLIE

5-33 34-51

12



SESSDSA 15

- 191-

1.2

1

1.3

O (n!)

O (n!)

newcb = chessboard (cb)

getLegalPos

play

newchessboard

Max Min
perfect

perfect

evaluate

posvalue_and_potential_and_frontpoint

validpoint

4-33
evaluate4_33

perfect4_33

34-51
evaluate34_51

perfect34_51

52-64 evalute52_64

perfect52_64

perfect
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58 52

48 50 , 10000

2.1

newchessboard Max

Min newchessboard

Max Min

2.2

newchessboard

chessboard

delturn delturn

newchessboard

getlegalpos

Max Min

Max Min

posvalue_and_potential_and_frontpoint() Posvalue

potential

frontpoint
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aroundpoint

Validpoint() stablepoint() validpoint

stablepoint

evaluate4_33() 4 33

perfect4_33(): 4 33 4

evaluate34_51() perfect34_51()

perfect52_64() 52

0

perfect52_64_1()

56

Play() 4 33 33

51

2.3
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3.1

Intel Core i5 4G

Windows 7

Python 2.7.9

1000

idiot gambler CHARLIE

idiot 0:0:1000

27000:37000

14.1128:19.4569

506:31:463

32942:30681

18.5540:15.0986

0:0:1000

23368:40632

122099.6115:16.3584

gambler 357:33:610

28334:35595

14.9257:18.8384

456:36:508

31618:32378

17.5396:17.7025

0:0:1000

47564:14587

83253.1574:11.6542

CHARLIE 1000:0:0

55000:9000

39898.6593:16.3584

1000:0:0

46423:17490

82663.5381:11.7977

1000:0:0

43000:21000

66589.3126:70569.5462

3.2

CHARLIE idiot gambler

1000 idiot

idiot

52 perfect52_64() CHARLIE CHARLIE

Gambler gambler

gamber CHARLIE



SESSDSA 15

- 195-

4.1

CHARLIE

4.2

T_easytry T_tryyoupos godlike idiot1 T_demo

QOP QOP Charlie

idiot gambler
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2

LIMA KILO GOLF

GOLF LIMA

INDIA

INDIA

INDIA INDIA 3

KILO
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INDIA

4.3
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. 2012. - . 1 - 72.

. 2007. .

17 1 216 - 218.

. 2010. . 1 - 52.

. 2005. .

1 96 - 99.

. 2008. - .

44 16 54 - 97.

http://blog.csdn.net/nowcan

http://www.hbqhome.com/forum.php

http://www.paopaoche.net/gonglue/3724.html

http://www.soongsky.com

http://blog.csdn.net/nowcan
http://www.hbqhome.com/forum.php
http://www.paopaoche.net/gonglue/3724.html
http://www.soongsky.com
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North FOXTROT

17

*

idiot gambler

17.1

17.1.1
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(univalue), ,

17.1.2

17.1.3
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17.1.4
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17.1.5

o(1) 5
N N^5*N=N^6

ALPHA-BETA
(N/2)^6 ALPHA-BETA N^6

N^6

17.2

17.2.1

(class)

17.2.2 node:

node Class node getboardy( ) getlevel
getch getchildren

insert
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17.2.3

MIN-MAX
ALPHA-BETA

MIN-MAX ALPHA-BETA

MIN-MAX

MAX MIN

A. MAX MIN
B.
C.
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MIN-MAX

MIN-MAX --

A. MIN-->MAX: E = 3
B. MAX-->MIN: B = 9 , C<=3 ( F G )
C. MIN-->MAX: A >= 9 ( D )

A F G F G
--

a,b
a b a b

MAX a a
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MIN b b
a b a>=b

__init__



SESSDSA 15

- 207-

17.2.4

univalue
(stage)

1. (mobility)
2. (evalist)

3. (potentialmobility):

4. (stable)
pretotalscore

Stage 1 (start)
1. pretotalscore
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2. pretotalscore (mobility) (potentialmobility)

Stage 2 (mid)
1.
2. pretotalscore (mobility) (potentialmobility)

Stage 3 (toend)
1. pretotalscore (mobility) (potentialmobility)

2. pretotalscore

Stage 4 (end)

4
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2.

iffull
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3.

4
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17.2.5

None,

17.3

17.3.1

 CPU: Intel Core i5 Mobile ("Sandy Bridge") 4GB

 win8

 Python 2.7.9

1000
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idiot gambler

diot
0:1000
27000:37000
9.765756:13.560500

534:466
33577:30423
12.854464:10.445009

0:1000
10000:54000
11.03774:29724.08997

mbler
407:593
29256:34744
10.683399:13.235111

490:510
31848:32152
12.043067:12.135258

0:1000
13443:50557
11.81607:45646.319521

1000:0
59000:5000
12043.31717:7.91123

1000:0
49295:14705
29724.08997:11.03774

0:1000
53000:11000
63782.30918:89200.04433

17.3.2

idiot gambler

17.4

17.4.1

1.

2.

3.
6 5

6 7
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alpha-beta

6 8

6 9
alpha-beta

6 11
alpha-beta

T_FOXTROT1.py T_FOXTROT2.py T_FOXTROT3.py
T_FOXTROT4.py T_FOXTROT5.py

6 13
T_FOXTROT6_15.py

6 15
T_FOXTROT1.py

17.4.2

ALPHA-BETA

17.4.3

1.
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2.

3.

17.5

ReversiChecker

FOXTROT

17.6

http://home.ustc.edu.cn/~baj/publications/concluding2007-Bai.pdf
http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html
http://wenku.baidu.com/link?url=uYqu6wzm8Sy--qMc3_R3HX9YKofu3DTH0C5MEK06Oh2suY
ZFOq8vlnN8FJXMMZNN3IzxNDTCJkhoTrRuryTnv7bJrgNCP0AXMowN4dlY2FC
http://www.soongsky.com/strategy/donggu.php
http://www.soongsky.com/computer/alpha_beta.php

http://home.ustc.edu.cn/~baj/publications/concluding2007-Bai.pdf
http://www.cnblogs.com/speeding/archive/2012/09/20/2694704.html
http://wenku.baidu.com/link?url=uYqu6wzm8Sy--qMc3_R3HX9YKofu3DTH0C5MEK06Oh2suY
http://www.soongsky.com/strategy/donggu.php
http://www.soongsky.com/computer/alpha_beta.php
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North JULIET

18

*

Alpha-Beta

Alpha-Beta -

idiot gambler
Juliet2

pass Juliet3 Juliet2
gambler

Alpha-Beta

1

1

Alpha-Beta
Alpha-Beta Alpha Beta
Alpha Depth0 ( ) ,Depth1 , Depth1

Depth1 5
depth1 , 5 , 4

, ,
5 , , Depth0 , 5
, 5 x 5 , ,

5 ( 4 ), 5
, 5 , alpha Depth1

, , Depth1
,alpha Depth1 , alpha==6
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: Depth0

1 Alpha
Beta Beta Alpha , ,

beta Depth1 ,Depth1
8 , 8 , beta

beta 8 9 , 9
9 9 8 , ( 9 ),

8 , Depth1 , Depth0 ( Depth0 ,
) beta 8 , 8 , ,

beta ( )
,alpha ,beta

, ,

, , ;
,

,
, , ,

Score, (Factor) F, (Weight) W, :

,
, , , ,

,

2
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Alpha-Beta

0
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3

O b
d
2 b ,d

O n2

Juliet3 O

n2

O

n2

n2

/2 O(n
4

b
d
2 )

2

2.1

alpha-beta AI

2.2

(1)
T-basic

T-res T-res
gambler

AlphaBeta
T-night T-constrictor

T-night T-night T-night
T-JULIET T-JULIET

KO
KO

T-JULIET
T-JULIET T-JULIET JULIET2

T-JULIET2.1 T-JULIET2.1
T-JULIET3 JULIET2.1 JULIET3
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JULIET2.1 JULIET3
JULIET2.1 JULIET3

JULIET2.1 JULIET3

2 JULIET2.1
TotalVal getTotalVal

InitValueBoard 8*8

changeValBoard InitValueBoard

changeValBoard
getOpTurn
getPosValue

posvalue posvalue
posvalue

getMobility

pass Mobility
Mobility -Mobility

getTotalVal posvalue Mobility

Pass
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TotalVal
alpha-beta

getFinal getTotalVal alpha-beta

Simboard
cb makeTurn cb cb imcbBoard, imcbBoard

makeTurn
Alphabetasearch AlphaBeta

alpha beta Alpha-beta

0 TotalVal
None None getFinal

TotalVal None Pass TotalVal Pass
alpha beta

Run ms
Pass KO KO

Alphabetasearch Alphabetasearch
Alphabetasearch

Play ms Run
getTotalVal

46 4 6

3 JULIET3
Focus

getTotalVal
InitValueBoard 8*8

getOpTurn

getPosValue

posvalue posvalue
posvalue

getMobility
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pass Mobility
Mobility -Mobility

getSolidVal

getSAVal

getTotalVal tin getTotalVal

posvalue Mobility

TotalVal alpha-beta

getFinal getTotalVal alpha-beta

Simboard

Focus:
Pass,

+1 Focus

Alphabetasearch Alpha-beta

alpha beta tin
getTotalVal Alpha-beta

0 TotalVal None
None getFinal TotalVal

None Pass TotalVal Pass
alpha beta

Run ms

Pass Alphabetasearch
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Alphabetasearch
Alphabetasearch

Play ms 30 Focus

49 Run 2
49 Run

6

2.3

Juliet3 Focus
Pass

focus TemlegPos=legPos python
B= A A B TemlegPos

TemlegPos
focus bug

gamble

AI

3.

3.1

CPU/ i5 4G(1600MHz)

/ window8.1(64 )

Python 2.7.9

1000

idiot gambler Juliet2 Juliet3

idiot 0:1000

27000:37000

396:576:28 1000 0

5200:12000

1000:0

40000:23000
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33 46 29366:34464

36:44

91700:14 15461:16

gambler 519:444:37

33178:30428

36:30

425:535:40

30811:33186

39:39

958:32:10

44104:19589

145000:40

923:66:11

46624:17204

25742:11

Juliet2 0:1000

16000:48000

16:145001

30 958:12

18384:45616

40:139000

1000:0

50000:14000

86177:11500

0

0:1000

9000:54000

11000:49000

Juliet3 0:1000

14000:50000

11:44000

30:950:20

14141:49724

20:59300

0 10000

24000 40000

40424:10106

33:967:15

16134:46103

15047:12883

3.2
idiot gambler

Juliet2

pass Juliet3 Juliet2
gambler

alpha-beta
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Juliet2
Juliet3 alpha-beta

Juliet2 140 Juliet3 100

4

4.1
6 3

2015 6 3 8:00 p.m.
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bug

2 2

alpha-beta
alpha-beta

2015 6 6

AlphaBeta
AlphaBeta

10

2015 6 9

1 alpha-beta
alpha-beta

2

3
juliet

2015 6 13

1

41
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21 20
41 15 25 41

11 30 ( )
33 23

I.
II.

2

3

alpha-beta

4.2

Alpha-Beta

Alpha-Beta

4.3
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A

5

Bug

6
1 _
2 Invent Your Own Computer Games with Python
3

http://www.xqbase.com/computer/search_alphabeta.htm
http://blog.sina.com.cn/s/blog_45cb1ae50101069b.html

http://www.xqbase.com/computer/search_alphabeta.htm
http://blog.sina.com.cn/s/blog_45cb1ae50101069b.html




 

 

 


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409

run ^_^
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.
2.0
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2015 6 15 205
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OSCAR DELTA

INDIA KILO

GOIL LIMA

CHAELIE FOXTROL
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2015 6 15 205
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2015 6 18 205

3D 6 /

KILO LIMA : LIMA
0:19 KO LIMA 2:0

INDIA CHARLIE
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INDIA 26 CHARLIE

CHARLIE KILO

CHARLIE KILO :

KILO

KILO
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INDIA LIMA

INDIA
LIMA

INDIA INDIA 0:2
LIMA INDIA
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L.I.C.K





 

 


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
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