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Abstract

The December 1977 issue of the English Draughts Association Journal published a letter from Alan Beckerson of London who had discovered a number of complete Draughts (Checkers in the USA) games of twenty moves in length. These were the shortest games ever discovered and gained Alan a place in the Guinness Book of Records. He offered a £100 prize to anybody who could discover a complete game in less than twenty moves.

This paper details a computer study of the game to discover the definitive solution to this problem.

1. Introduction

In 1989, after many years as a professional computer chess programmer I became interested in writing a computer Draughts program. This led to the commercially available Colossus program and also work on the Canadian research program Chinook. During the early nineties I briefly toyed with the idea of writing a program to calculate the shortest game but the hardware of the day seemed woefully short of the task.

A few years ago I revisited the problem and was able to confirm that Mr. Beckerson’s prize was safe, by writing a program that proved there were no solutions shorter than twenty moves. However, providing a complete analysis of all the possible twenty move solutions, although perhaps just do-able, would still have been painfully time consuming and so was not undertaken.

With the latest hardware (in particular a large hard disc!) I was able to successfully complete a full analysis of all possible twenty-move solutions.

2. The Program

Writing a program to generate all the possible move sequences up to twenty moves into the game is trivial using a standard recursive tree search algorithm as used in most modern games playing programs. However, because of the exponential explosion of positions as you get deeper into the game, performing this task in a reasonable amount of time is another matter.

Also, because this problem requires examination of every variation then the standard performance improving algorithms such as alpha-beta, move ordering etc cannot be applied.

There are however a huge number of transpositions in Draughts and controlling the size of the tree by only searching unique positions is key.

Normal games playing programs use ‘transposition tables’ to reduce the number of repeated searches. However, experiments indicated that even with a large transposition table, a depth first search (i.e. one where a variation is expanded to its complete depth before another variation is examined) would still re-visit far too many positions to make this type of search viable.

The solution adopted was a breadth first search (i.e. one where all variations are examined to the same depth before proceeding to a deeper search) storing only unique positions in the tree to ensure that no position was searched more than once. This is obviously a storage (I/O) intensive solution with relatively little CPU activity as most of the time is spent hammering the computers hard disc.

2.1 Phase 1

The first phase of the solution is to generate all possible positions out to the target depth. This starts with the initial position in a standard game. Then each of the initial moves for the first side (Black) is generated and the resulting positions stored. Then for each of these positions, the moves for the second side (White) are generated and their resulting positions stored. This process is repeated out to the required depth.

After each new set of positions has been generated at a particular ply, they must be processed to remove duplicates. This is done by comparing them with all positions generated at the current and previous depths and any which have occurred before are removed. (It was found that about half of the positions generated at each depth are duplicates.) This ensures that at each new depth, only a unique set of positions is expanded.

Table 1 shows the number of unique positions after N moves and the rate of increase in that number. Although the rate of increase is slowing, it is still significant enough to cause a serious storage problem.

Table 1
	After Move #N
	Unique Positions
	Ratio Unique Positions

N / (N-1)

	1
	7
	 

	2
	49
	7.00

	3
	216
	4.41

	4
	805
	3.73

	5
	2,733
	3.40

	6
	9,089
	3.33

	7
	27,973
	3.08

	8
	84,325
	3.01

	9
	250,578
	2.97

	10
	739,383
	2.95

	11
	2,142,531
	2.90

	12
	6,053,625
	2.83

	13
	16,658,843
	2.75

	14
	44,020,812
	2.64

	15
	112,638,482
	2.56

	16
	276,356,538
	2.45

	17
	656,604,190
	2.38

	18
	1,500,430,880
	2.29

	19
	3,335,305,645
	2.22


The complete set of positions after the 20th move do not have to be stored as we are only interested in those tiny subset of positions which provide complete games. Hence a ‘unique positions’ count is not available for the final depth (although it can be estimated at around 7 billion).

The smallest amount of memory to store a draughts position is 10-bytes. Hence the final storage requirement was approximately 55 GB. However, before the duplicates are removed (approximately doubling the total number) a further 30-40 GB storage was required after the 19th move.
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2.2 Phase 2

Once all the unique positions have been generated, a second phase traces back from the known ‘complete game’ positions at 20-ply, one ply at a time, finding all paths through the game tree leading to these final positions. This is done by scanning all the 19-ply positions and marking those that lead to one of the few 20-ply ‘complete game’ positions. Then all the 18-ply positions are scanned looking for those that lead to one of the few ‘marked’ 19-ply positions. The process is repeated until the starting position is reached.

This gives us a complete set of positions and moves involved in all of the twenty-move games.

3. Results

There are a total of 247 different complete games of twenty moves in length. However, because of the large number of transpositions possible in the game, there are actually only 32 distinct final positions i.e. many different games lead to the same final position.

Table 2 gives the initial position with the algebraic notation used in this document.

Table 3 gives a full listing of all the 247 different twenty move games.

Table 4 gives a compressed listing with transpositions into earlier lines noted and truncated.

Table 5 shows the 32 distinct final positions.

Table 2 – The initial position with the algebraic notation used.

efefefef 8
fefefefe 7
efefefef 6
dededede 5
edededed 4
jejejeje 3
ejejejej 2
jejejeje 1
a b c d e f g h

Table 3 – All 247 distinct twenty move games

Line 001: a3-b4 b6-c5 e3-d4 c5xe3 d2xf4 f6-g5 c1-d2 g5xc1 e1-d2 c1xc5 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 a7-b6 c3-b4 c5xg5  [Final Position #21]

Line 002:                                                                                                       c7-b6 c3-b4 c5xg5  [Final Position #27]

Line 003:                                                                                                       c7-d6 c3-b4 c5xg5  [Final Position #25]

Line 004:                                                                                                       e7-d6 c3-b4 c5xg5  [Final Position #24]

Line 005:                                                                                                       e7-f6 c3-b4 c5xg5  [Final Position #5]

Line 006:                                                                                                       g7-f6 c3-b4 c5xg5  [Final Position #13]

Line 007:                                                                                     c3-b4 c5xe3 g1-f2 e1xg3 h2xf4 e3xg5  [Final Position #9]

Line 008:                                                                   e7-f6 g3-f4 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #24]

Line 009:                                                                   g7-f6 g3-f4 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #32]

Line 010:                                                             g3-f4 e7-f6 a1-b2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #24]

Line 011:                                                                   g7-f6 a1-b2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #32]

Line 012:                                                 g3-f4 c1xc5 a1-b2 e7-f6 e1-d2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #24]

Line 013:                                                                   g7-f6 e1-d2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #32]

Line 014:                                                             e1-d2 e7-f6 a1-b2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #24]

Line 015:                                                                   g7-f6 a1-b2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #32]

Line 016:       f6-e5 e3-f4 b6-c5 c3-d4 e5xc3 b2xb6 a7xa3 c1-b2 a3xc1 a1-b2 c1xg5 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xa3  [Final Position #4]

Line 017:       f6-g5 e3-f4 g5xe3 d2xf4 b6-c5 c1-d2 c5xc1 a1-b2 c1xg5 e1-d2 d6-e5 c3-b4 a7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 018:                                                                               c7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 019:                                                                               c7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #6]

Line 020:                                                                               e7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 021:                                                                               e7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 022:                                                                               g7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 023:                                                                         g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xa3 c3-b4 a3xc5  [Final Position #28]

Line 024:                                                                   a7-b6 c3-b4 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 025:                                                                   c7-b6 c3-b4 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 026:                                                                   e7-f6 c3-b4 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 027:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 028:                                                                   g7-f6 c3-b4 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 029:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 030:                                                             c3-b4 d6-e5 e1-d2 a7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 031:                                                                               c7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 032:                                                                               c7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #6]

Line 033:                                                                               e7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 034:                                                                               e7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 035:                                                                               g7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 036:                                                                   a7-b6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 037:                                                                   c7-b6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 038:                                                                   e7-f6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 039:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 040:                                                                   g7-f6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 041:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 042:                                                 f2-e3 c1-b2 f4-e5 b2xh4 h2-g3 h4xf2 e1xg3 d6xh2 g1-f2 h2-g1 a1-b2 g1xa3  [Final Position #10]

Line 043:                                                 c3-b4 c1xg5 a1-b2 d6-e5 e1-d2 a7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 044:                                                                               c7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 045:                                                                               c7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #6]

Line 046:                                                                               e7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 047:                                                                               e7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 048:                                                                               g7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 049:                                                                   a7-b6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 050:                                                                   c7-b6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 051:                                                                   e7-f6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 052:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 053:                                                                   g7-f6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 054:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 055:                                                             e1-d2 d6-e5 a1-b2 a7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 056:                                                                               c7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 057:                                                                               c7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #6]

Line 058:                                                                               e7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 059:                                                                               e7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 060:                                                                               g7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 061:                                                                         g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc1 a1-b2 c1xc5  [Final Position #28]

Line 062:                                                                   a7-b6 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 063:                                                                   c7-b6 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 064:                                                                   e7-f6 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 065:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 066:                                                                   g7-f6 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 067:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 068:       h6-g5 e3-f4 g5xe3 d2xf4 b6-c5 c1-d2 c5xc1 a1-b2 c1xg5 e1-d2 d6-e5 c3-b4 g7-h6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 069:                                                                   f6-e5 c3-b4 g7-h6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 070:                                                                   g7-h6 c3-b4 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 071:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 072:                                                             c3-b4 d6-e5 e1-d2 g7-h6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 073:                                                                   f6-e5 e1-d2 g7-h6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 074:                                                                   g7-h6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 075:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 076:                                                 f2-e3 c1-b2 f4-e5 b2xh4 h2-g3 h4xf2 e1xg3 d6xh2 g1-f2 h2-g1 a1-b2 g1xa3  [Final Position #19]

Line 077:                                                 c3-b4 c1xg5 a1-b2 d6-e5 e1-d2 g7-h6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 078:                                                                   f6-e5 e1-d2 g7-h6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 079:                                                                   g7-h6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 080:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 081:                                                             e1-d2 d6-e5 a1-b2 g7-h6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 082:                                                                   f6-e5 a1-b2 g7-h6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 083:                                                                   g7-h6 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 084:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 085: c3-b4 b6-a5 e3-d4 a5xc3 d2xb4 a7-b6 e1-d2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 086:                                     g3-f4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 087:                               c7-b6 e1-d2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 088:                                     g3-f4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 089:             g3-f4 a5xc3 d2xb4 a7-b6 e1-d2 b6-a5 e3-d4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 090:                                     e3-d4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 091:                               c7-b6 e1-d2 b6-a5 e3-d4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 092:                                     e3-d4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 093:       b6-c5 e3-d4 c5xe3 f2xd4 a7-b6 e1-f2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 094:                                     g3-f4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 095:                               c7-b6 e1-f2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 096:                                     g3-f4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 097:             g3-f4 a7-b6 e3-d4 c5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 098:                   c7-b6 e3-d4 c5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 099:       d6-e5 e3-d4 e5xc3 b2xd4 b6-a5 a1-b2 a5xa1 g3-f4 f6-g5 c1-b2 g5xc1 e1-d2 a1xg3 h2xf4 c1-d2 g1-f2 d2-e1 a3-b4 e1xa5  [Final Position #26]

Line 100:                                                                                                 a3-b4 d2-e1 g1-f2 e1xa5  [Final Position #26]

Line 101:                               f6-g5 a1-b2 b6-a5 g3-f4 a5xa1 c1-b2 g5xc1 e1-d2 a1xg3 h2xf4 c1-d2 g1-f2 d2-e1 a3-b4 e1xa5  [Final Position #26]

Line 102:                                                                                                 a3-b4 d2-e1 g1-f2 e1xa5  [Final Position #26]

Line 103:       f6-g5 e3-d4 b6-a5 g3-f4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 104:                   g7-f6 g3-f4 g5xe3 d2xf4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 105:             e3-f4 g5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe5 g3-f4 e5xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 106:                               g7-f6 e1-f2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 107:                                     g3-f4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 108:             g3-f4 b6-a5 e3-d4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 109:                   g7-f6 e3-d4 g5xe3 d2xf4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 110:       h6-g5 e3-d4 b6-a5 g3-f4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #17]

Line 111:                   g7-h6 g3-f4 g5xe3 d2xf4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 112:             e3-f4 g5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe5 g3-f4 e5xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #17]

Line 113:                               d6-e5 e1-f2 e5xe1 g3-f4 e1xe5 c1-d2 b6-a5 g1-f2 a5xe1 a3-b4 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #17]

Line 114:                                                             g1-f2 b6-a5 c1-d2 a5xe1 a3-b4 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #17]

Line 115:                               g7-h6 e1-f2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 116:                                     g3-f4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 117:             g3-f4 g7-h6 e3-d4 g5xe3 d2xf4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 118: c3-d4 d6-e5 g3-f4 e5xc3 d2xb4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe5 e3-d4 e5xe1 a3-b4 f6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 119:                                     e3-d4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 f6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 120:                               c7-d6 e1-d2 b6-a5 e3-d4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 121:                                     e3-d4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 122: e3-d4 b6-a5 c3-b4 a5xc3 d2xb4 a7-b6 e1-d2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 123:                                     g3-f4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 124:                               c7-b6 e1-d2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 125:                                     g3-f4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 126:             g3-f4 f6-g5 c3-b4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 127:                   a7-b6 c3-b4 a5xc3 d2xb4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 128:                   c7-b6 c3-b4 a5xc3 d2xb4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 129:       d6-c5 c3-b4 c5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe5 g3-f4 e5xe1 a3-b4 f6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 130:                               c7-d6 e1-f2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 131:                                     g3-f4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 132:             g3-f4 c5xe3 f2xd4 b6-a5 e1-f2 a7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 f6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #16]

Line 133:                                           c7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 f6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #8]

Line 134:                                           c7-d6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 135:                               c7-d6 e1-f2 b6-a5 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 136:                                     c3-b4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 137:       d6-e5 c3-b4 e5xc3 b2xd4 b6-a5 a1-b2 a5xa1 g3-f4 f6-g5 c1-b2 g5xc1 e1-d2 a1xg3 h2xf4 c1-d2 g1-f2 d2-e1 a3-b4 e1xa5  [Final Position #26]

Line 138:                                                                                                 a3-b4 d2-e1 g1-f2 e1xa5  [Final Position #26]

Line 139:                               f6-g5 a1-b2 b6-a5 g3-f4 a5xa1 c1-b2 g5xc1 e1-d2 a1xg3 h2xf4 c1-d2 g1-f2 d2-e1 a3-b4 e1xa5  [Final Position #26]

Line 140:                                                                                                 a3-b4 d2-e1 g1-f2 e1xa5  [Final Position #26]

Line 141:       f6-g5 c3-b4 b6-a5 g3-f4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 142:                   g7-f6 g3-f4 g5xe3 d2xf4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 143:             g3-f4 g5xe3 d2xf4 b6-a5 e1-d2 a7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #16]

Line 144:                                           c7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #8]

Line 145:                                           g7-f6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 146:                                     c3-b4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 147:                               g7-f6 e1-d2 b6-a5 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 148:                                     c3-b4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 149:       h6-g5 c3-b4 b6-a5 g3-f4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #17]

Line 150:                   g7-h6 g3-f4 g5xe3 d2xf4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 151:             g3-f4 g5xe3 d2xf4 b6-a5 e1-d2 a7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #23]

Line 152:                                           c7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #20]

Line 153:                                           g7-h6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 154:                                     c3-b4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #17]

Line 155:                               d6-c5 c1-d2 c5xc1 a3-b4 c1xc5 a1-b2 c7-d6 e1-d2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #3]

Line 156:                                                                   e7-d6 e1-d2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #1]

Line 157:                                                             e1-d2 c7-d6 a1-b2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #3]

Line 158:                                                                   e7-d6 a1-b2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #1]

Line 159:                               g7-h6 e1-d2 b6-a5 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 160:                                     c3-b4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 161: e3-f4 f6-e5 a3-b4 b6-c5 c3-d4 e5xc3 b2xb6 a7xa3 c1-b2 a3xc1 a1-b2 c1xg5 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xa3  [Final Position #4]

Line 162:       f6-g5 a3-b4 g5xe3 d2xf4 b6-c5 c1-d2 c5xc1 a1-b2 c1xg5 e1-d2 d6-e5 c3-b4 a7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 163:                                                                               c7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 164:                                                                               c7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #6]

Line 165:                                                                               e7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 166:                                                                               e7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 167:                                                                               g7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 168:                                                                         g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xa3 c3-b4 a3xc5  [Final Position #28]

Line 169:                                                                   a7-b6 c3-b4 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 170:                                                                   c7-b6 c3-b4 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 171:                                                                   e7-f6 c3-b4 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 172:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 173:                                                                   g7-f6 c3-b4 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 174:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 175:                                                             c3-b4 d6-e5 e1-d2 a7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 176:                                                                               c7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 177:                                                                               c7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #6]

Line 178:                                                                               e7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 179:                                                                               e7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 180:                                                                               g7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 181:                                                                   a7-b6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 182:                                                                   c7-b6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 183:                                                                   e7-f6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 184:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 185:                                                                   g7-f6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 186:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 187:                                                 f2-e3 c1-b2 f4-e5 b2xh4 h2-g3 h4xf2 e1xg3 d6xh2 g1-f2 h2-g1 a1-b2 g1xa3  [Final Position #10]

Line 188:                                                 c3-b4 c1xg5 a1-b2 d6-e5 e1-d2 a7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 189:                                                                               c7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 190:                                                                               c7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #6]

Line 191:                                                                               e7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 192:                                                                               e7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 193:                                                                               g7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 194:                                                                   a7-b6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 195:                                                                   c7-b6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 196:                                                                   e7-f6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 197:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 198:                                                                   g7-f6 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 199:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 200:                                                             e1-d2 d6-e5 a1-b2 a7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 201:                                                                               c7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 202:                                                                               c7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #6]

Line 203:                                                                               e7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 204:                                                                               e7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 205:                                                                               g7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 206:                                                                         g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc1 a1-b2 c1xc5  [Final Position #28]

Line 207:                                                                   a7-b6 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 208:                                                                   c7-b6 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 209:                                                                   e7-f6 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 210:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 211:                                                                   g7-f6 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 212:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 213:             c3-b4 g5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe5 g3-f4 e5xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 214:                               g7-f6 e1-f2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 215:                                     g3-f4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 216: g3-f4 b6-a5 c3-b4 a5xc3 d2xb4 a7-b6 e1-d2 b6-a5 e3-d4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 217:                                     e3-d4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 218:                               c7-b6 e1-d2 b6-a5 e3-d4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 219:                                     e3-d4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 220:             e3-d4 f6-g5 c3-b4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 221:                   a7-b6 c3-b4 a5xc3 d2xb4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 222:                   c7-b6 c3-b4 a5xc3 d2xb4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 223:       b6-c5 c3-b4 a7-b6 e3-d4 c5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 224:                   c7-b6 e3-d4 c5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 225:             e3-d4 c5xe3 f2xd4 a7-b6 e1-f2 b6-a5 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 226:                                     c3-b4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 227:                               c7-b6 e1-f2 b6-a5 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 228:                                     c3-b4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 229:       d6-c5 c3-b4 c7-d6 e3-d4 c5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 230:             e3-d4 c5xe3 f2xd4 b6-a5 e1-f2 a7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 f6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #16]

Line 231:                                           c7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 f6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #8]

Line 232:                                           c7-d6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 233:                               c7-d6 e1-f2 b6-a5 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 234:                                     c3-b4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 235:       f6-e5 c3-d4 e5xc3 d2xb4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe5 g1-f2 h6-g5 e3-d4 e5xg3 h2xh6 d6-c5 a3-b4 c5xc1 a1-b2 c1xa3  [Final Position #14]

Line 236:                                                             e3-d4 e5xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 237:                                     e3-d4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 238:                               g7-f6 e1-d2 b6-a5 e3-d4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 239:                                     e3-d4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 240:       f6-g5 c3-b4 b6-a5 e3-d4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 241:                   g7-f6 e3-d4 g5xe3 d2xf4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 242:             e3-d4 g5xe3 d2xf4 b6-a5 e1-d2 a7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #16]

Line 243:                                           c7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #8]

Line 244:                                           g7-f6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 245:                                     c3-b4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 246:                               g7-f6 e1-d2 b6-a5 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 247:                                     c3-b4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Table 4 – Compressed table with transpositions noted

Line 001: a3-b4 b6-c5 e3-d4 c5xe3 d2xf4 f6-g5 c1-d2 g5xc1 e1-d2 c1xc5 a1-b2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 a7-b6 c3-b4 c5xg5  [Final Position #21]

Line 002:                                                                                                       c7-b6 c3-b4 c5xg5  [Final Position #27]

Line 003:                                                                                                       c7-d6 c3-b4 c5xg5  [Final Position #25]

Line 004:                                                                                                       e7-d6 c3-b4 c5xg5  [Final Position #24]

Line 005:                                                                                                       e7-f6 c3-b4 c5xg5  [Final Position #5]

Line 006:                                                                                                       g7-f6 c3-b4 c5xg5  [Final Position #13]

Line 007:                                                                                     c3-b4 c5xe3 g1-f2 e1xg3 h2xf4 e3xg5  [Final Position #9]

Line 008:                                                                   e7-f6 g3-f4 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 (Now same as line #4)

Line 009:                                                                   g7-f6 g3-f4 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #32]

Line 010:                                                             g3-f4 e7-f6 a1-b2 (Now same as line #8)

Line 011:                                                                   g7-f6 a1-b2 (Now same as line #9)

Line 012:                                                 g3-f4 c1xc5 a1-b2 e7-f6 e1-d2 (Now same as line #8)

Line 013:                                                                   g7-f6 e1-d2 (Now same as line #9)

Line 014:                                                             e1-d2 (Now same as line #10)

Line 015:       f6-e5 e3-f4 b6-c5 c3-d4 e5xc3 b2xb6 a7xa3 c1-b2 a3xc1 a1-b2 c1xg5 e1-d2 d6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xa3  [Final Position #4]

Line 016:       f6-g5 e3-f4 g5xe3 d2xf4 b6-c5 c1-d2 c5xc1 a1-b2 c1xg5 e1-d2 d6-e5 c3-b4 a7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #31]

Line 017:                                                                               c7-b6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #29]

Line 018:                                                                               c7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #6]

Line 019:                                                                               e7-d6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #11]

Line 020:                                                                               e7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #30]

Line 021:                                                                               g7-f6 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #22]

Line 022:                                                                         g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xa3 c3-b4 a3xc5  [Final Position #28]

Line 023:                                                                   a7-b6 c3-b4 d6-e5 (Now same as line #16)

Line 024:                                                                   c7-b6 c3-b4 d6-e5 (Now same as line #17)

Line 025:                                                                   e7-f6 c3-b4 d6-e5 (Now same as line #20)

Line 026:                                                                               f6-e5 (Now same as line #19)

Line 027:                                                                   g7-f6 c3-b4 d6-e5 (Now same as line #21)

Line 028:                                                                               f6-e5 g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc5  [Final Position #18]

Line 029:                                                             c3-b4 d6-e5 e1-d2 (Now same as line #16)

Line 030:                                                                   a7-b6 e1-d2 (Now same as line #23)

Line 031:                                                                   c7-b6 e1-d2 (Now same as line #24)

Line 032:                                                                   e7-f6 e1-d2 (Now same as line #25)

Line 033:                                                                   g7-f6 e1-d2 (Now same as line #27)

Line 034:                                                 f2-e3 c1-b2 f4-e5 b2xh4 h2-g3 h4xf2 e1xg3 d6xh2 g1-f2 h2-g1 a1-b2 g1xa3  [Final Position #10]

Line 035:                                                 c3-b4 c1xg5 a1-b2 (Now same as line #29)

Line 036:                                                             e1-d2 d6-e5 a1-b2 (Now same as line #16)

Line 037:                                                                         g3-f4 e5xe1 g1-f2 e1xg3 h2xf4 g5xc1 a1-b2 c1xc5 (Now same as line #22)

Line 038:                                                                   a7-b6 a1-b2 (Now same as line #23)

Line 039:                                                                   c7-b6 a1-b2 (Now same as line #24)

Line 040:                                                                   e7-f6 a1-b2 (Now same as line #25)

Line 041:                                                                   g7-f6 a1-b2 (Now same as line #27)

Line 042:       h6-g5 e3-f4 g5xe3 d2xf4 b6-c5 c1-d2 c5xc1 a1-b2 c1xg5 e1-d2 d6-e5 c3-b4 g7-h6 (Now same as line #21)

Line 043:                                                                   f6-e5 c3-b4 g7-h6 (Now same as line #28)

Line 044:                                                                   g7-h6 (Now same as line #27)

Line 045:                                                             c3-b4 d6-e5 e1-d2 (Now same as line #42)

Line 046:                                                                   f6-e5 e1-d2 (Now same as line #43)

Line 047:                                                                   g7-h6 (Now same as line #33)

Line 048:                                                 f2-e3 c1-b2 f4-e5 b2xh4 h2-g3 h4xf2 e1xg3 d6xh2 g1-f2 h2-g1 a1-b2 g1xa3  [Final Position #19]

Line 049:                                                 c3-b4 c1xg5 a1-b2 (Now same as line #45)

Line 050:                                                             e1-d2 d6-e5 a1-b2 (Now same as line #42)

Line 051:                                                                   f6-e5 a1-b2 (Now same as line #43)

Line 052:                                                                   g7-h6 (Now same as line #41)

Line 053: c3-b4 b6-a5 e3-d4 a5xc3 d2xb4 a7-b6 e1-d2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #12]

Line 054:                                     g3-f4 b6-a5 e1-d2 (Now same as line #53)

Line 055:                               c7-b6 e1-d2 b6-a5 g3-f4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #2]

Line 056:                                     g3-f4 b6-a5 e1-d2 (Now same as line #55)

Line 057:             g3-f4 a5xc3 d2xb4 a7-b6 e1-d2 b6-a5 e3-d4 (Now same as line #53)

Line 058:                                     e3-d4 (Now same as line #54)

Line 059:                               c7-b6 e1-d2 b6-a5 e3-d4 (Now same as line #55)

Line 060:                                     e3-d4 (Now same as line #56)

Line 061:       b6-c5 e3-d4 c5xe3 f2xd4 a7-b6 e1-f2 (Now same as line #53)

Line 062:                                     g3-f4 b6-a5 e1-f2 (Now same as line #53)

Line 063:                               c7-b6 e1-f2 (Now same as line #55)

Line 064:                                     g3-f4 b6-a5 e1-f2 (Now same as line #55)

Line 065:             g3-f4 a7-b6 e3-d4 c5xe3 f2xd4 (Now same as line #62)

Line 066:                   c7-b6 e3-d4 c5xe3 f2xd4 (Now same as line #64)

Line 067:       d6-e5 e3-d4 e5xc3 b2xd4 b6-a5 a1-b2 a5xa1 g3-f4 f6-g5 c1-b2 g5xc1 e1-d2 a1xg3 h2xf4 c1-d2 g1-f2 d2-e1 a3-b4 e1xa5  [Final Position #26]

Line 068:                                                                                                 a3-b4 d2-e1 g1-f2 (Now same as line #67)

Line 069:                               f6-g5 a1-b2 b6-a5 g3-f4 a5xa1 (Now same as line #67)

Line 070:       f6-g5 e3-d4 b6-a5 g3-f4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #7]

Line 071:                   g7-f6 g3-f4 g5xe3 d2xf4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #15]

Line 072:             e3-f4 g5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe5 g3-f4 e5xe1 (Now same as line #70)

Line 073:                               g7-f6 e1-f2 b6-a5 g3-f4 (Now same as line #71)

Line 074:                                     g3-f4 b6-a5 e1-f2 (Now same as line #71)

Line 075:             g3-f4 b6-a5 e3-d4 (Now same as line #70)

Line 076:                   g7-f6 e3-d4 (Now same as line #71)

Line 077:       h6-g5 e3-d4 b6-a5 g3-f4 g5xe3 d2xf4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #17]

Line 078:                   g7-h6 (Now same as line #71)

Line 079:             e3-f4 g5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe5 g3-f4 e5xe1 (Now same as line #77)

Line 080:                               d6-e5 e1-f2 e5xe1 g3-f4 e1xe5 c1-d2 b6-a5 g1-f2 a5xe1 a3-b4 e1xg3 h2xd6 (Now same as line #77)

Line 081:                                                             g1-f2 b6-a5 c1-d2 (Now same as line #80)

Line 082:                               g7-h6 (Now same as line #73)

Line 083:             g3-f4 g7-h6 (Now same as line #76)

Line 084: c3-d4 d6-e5 g3-f4 e5xc3 d2xb4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe5 e3-d4 e5xe1 a3-b4 f6-e5 (Now same as line #70)

Line 085:                                     e3-d4 a5xc3 e1-d2 c3xe1 c1-d2 e1xe1 (Now same as line #84)

Line 086:                               c7-d6 (Now same as line #59)

Line 087: e3-d4 b6-a5 c3-b4 (Now same as line #53)

Line 088:             g3-f4 f6-g5 c3-b4 (Now same as line #70)

Line 089:                   a7-b6 c3-b4 a5xc3 d2xb4 (Now same as line #54)

Line 090:                   c7-b6 c3-b4 a5xc3 d2xb4 (Now same as line #56)

Line 091:       d6-c5 c3-b4 c5xe3 f2xd4 b6-a5 e1-f2 a5xe1 c1-d2 e1xe5 g3-f4 e5xe1 (Now same as line #84)

Line 092:                               c7-d6 (Now same as line #63)

Line 093:             g3-f4 c5xe3 f2xd4 b6-a5 e1-f2 a7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 f6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #16]

Line 094:                                           c7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 f6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #8]

Line 095:                                           c7-d6 c3-b4 (Now same as line #55)

Line 096:                               c7-d6 e1-f2 b6-a5 (Now same as line #95)

Line 097:                                     c3-b4 (Now same as line #64)

Line 098:       d6-e5 c3-b4 (Now same as line #67)

Line 099:       f6-g5 c3-b4 (Now same as line #70)

Line 100:             g3-f4 g5xe3 d2xf4 b6-a5 e1-d2 a7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 (Now same as line #93)

Line 101:                                           c7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 (Now same as line #94)

Line 102:                                           g7-f6 c3-b4 (Now same as line #71)

Line 103:                                     c3-b4 (Now same as line #70)

Line 104:                               g7-f6 e1-d2 b6-a5 (Now same as line #102)

Line 105:                                     c3-b4 (Now same as line #71)

Line 106:       h6-g5 c3-b4 (Now same as line #77)

Line 107:             g3-f4 g5xe3 d2xf4 b6-a5 e1-d2 a7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #23]

Line 108:                                           c7-b6 c3-b4 a5xe1 c1-d2 e1xe1 a3-b4 d6-e5 g1-f2 e1xg3 h2xd6 e7xc1 a1-b2 c1xa3  [Final Position #20]

Line 109:                                           g7-h6 (Now same as line #102)

Line 110:                                     c3-b4 (Now same as line #77)

Line 111:                               d6-c5 c1-d2 c5xc1 a3-b4 c1xc5 a1-b2 c7-d6 e1-d2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #3]

Line 112:                                                                   e7-d6 e1-d2 f6-e5 c3-b4 e5xe1 g1-f2 e1xg3 h2xf4 c5xg5  [Final Position #1]

Line 113:                                                             e1-d2 c7-d6 a1-b2 (Now same as line #111)

Line 114:                                                                   e7-d6 a1-b2 (Now same as line #112)

Line 115:                               g7-h6 (Now same as line #104)

Line 116: e3-f4 f6-e5 a3-b4 (Now same as line #15)

Line 117:       f6-g5 a3-b4 (Now same as line #16)

Line 118:             c3-b4 (Now same as line #72)

Line 119: g3-f4 b6-a5 c3-b4 (Now same as line #57)

Line 120:             e3-d4 (Now same as line #88)

Line 121:       b6-c5 c3-b4 (Now same as line #65)

Line 122:             e3-d4 c5xe3 f2xd4 a7-b6 e1-f2 b6-a5 c3-b4 (Now same as line #53)

Line 123:                                     c3-b4 (Now same as line #62)

Line 124:                               c7-b6 (Now same as line #96)

Line 125:       d6-c5 c3-b4 c7-d6 (Now same as line #66)

Line 126:             e3-d4 (Now same as line #93)

Line 127:       f6-e5 c3-d4 e5xc3 d2xb4 b6-a5 e1-d2 a5xe1 c1-d2 e1xe5 g1-f2 h6-g5 e3-d4 e5xg3 h2xh6 d6-c5 a3-b4 c5xc1 a1-b2 c1xa3  [Final Position #14]

Line 128:                                                             e3-d4 e5xe1 (Now same as line #70)

Line 129:                                     e3-d4 (Now same as line #70)

Line 130:                               g7-f6 e1-d2 b6-a5 e3-d4 (Now same as line #71)

Line 131:                                     e3-d4 (Now same as line #71)

Line 132:       f6-g5 c3-b4 (Now same as line #75)

Line 133:             e3-d4 (Now same as line #100)

Table 5 – All 32 distinct final positions

Final Position #1

efefefef

fefedefe

efefeded

dededeoe

edededed

dededede

edededed

dededede

Final Position #2

efefefef

fededefe

ededefef

dededede

edededed

oededede

edededed

dededede
Final Position #3

efefefef

fedefefe

efefeded

dededeoe

edededed

dededede

edededed

dededede

Final Position #4

efefefef

defefefe

edededef

dededede

edededed

oededede

edededed

dededede

Final Position #5

efefefef

fefedefe

ededefef

dededeoe

edededed

dededede

edededed

dededede

Final Position #6

efefefef

fedefefe

edefedef

deoedede

edededed

dededede

edededed

dededede

Final Position #7

efefefef

fefedefe

edededef

dededede

edededed

oededede

edededed

dededede

Final Position #8

efefefef

fededefe

efededef

dededede

edededed

oededede

edededed

dededede

Final Position #9

efefefef

fefefefe

edededef

dededeoe

edededed

dededede

edededed

dededede

Final Position #10

efefefef

fefefefe

edededef

dededede

edededed

oededede

edededed

dededede

Final Position #11

efefefef

fefedefe

edefedef

deoedede

edededed

dededede

edededed

dededede

Final Position #12

efefefef

defedefe

ededefef

dededede

edededed

oededede

edededed

dededede

Final Position #13

efefefef

fefefede

ededefef

dededeoe

edededed

dededede

edededed

dededede

Final Position #14

efefefef

fefefefe

edededej

dededede

edededed

oededede

edededed

dededede

Final Position #15

efefefef

fefedede

ededefef

dededede

edededed

oededede

edededed

dededede

Final Position #16

efefefef

defedefe

efededef

dededede

edededed

oededede

edededed

dededede

Final Position #17

efefefef

fefedefe

ededefed

dededede

edededed

oededede

edededed

dededede

Final Position #18

efefefef

fefefede

edefedef

deoedede

edededed

dededede

edededed

dededede

Final Position #19

efefefef

fefefefe

ededefed

dededede

edededed

oededede

edededed

dededede

Final Position #20

efefefef

fededefe

efedefed

dededede

edededed

oededede

edededed

dededede

Final Position #21

efefefef

defefefe

efededef

dededeoe

edededed

dededede

edededed

dededede

Final Position #22

efefefef

fefefede

ededefef

deoedede

edededed

dededede

edededed

dededede

Final Position #23

efefefef

defedefe

efedefed

dededede

edededed

oededede

edededed

dededede

Final Position #24

efefefef

fefedefe

edefedef

dededeoe

edededed

dededede

edededed

dededede

Final Position #25

efefefef

fedefefe

edefedef

dededeoe

edededed

dededede

edededed

dededede

Final Position #26

efefefef

fefefefe

edededef

oededede

edededed

dededede

edededed

dededede

Final Position #27

efefefef

fedefefe

efededef

dededeoe

edededed

dededede

edededed

dededede

Final Position #28

efefefef

fefefefe

edededef

deoedede

edededed

dededede

edededed

dededede

Final Position #29

efefefef

fedefefe

efededef

deoedede

edededed

dededede

edededed

dededede

Final Position #30

efefefef

fefedefe

ededefef

deoedede

edededed

dededede

edededed

dededede

Final Position #31

efefefef

defefefe

efededef

deoedede

edededed

dededede

edededed

dededede

Final Position #32

efefefef

fefefede

edefedef

dededeoe

edededed

dededede

edededed

dededede

It is ironic to note that the only opening move by Black that doesn’t lead to a twenty move game (i.e. g3-h4) is considered to be the weakest opening move in normal play!

It is perhaps not surprising that the shortest games have an even number of moves as the first side obviously has the earliest opportunity to start ‘throwing’ his pieces away.

Of the 32 final positions, only one is a ‘block’ position (i.e. a position where Black still has pieces on the board but cannot move).

Mr. Beckerson noted several variations identifying 11 of the 32 final positions (including the solitary block position).

Some extra searches were done to confirm that at least one win for Black exists after 21 moves (to be expected).

4. Further Work

It would be useful to have another program confirm the results presented here especially if it used a different algorithm (in particular a CPU intensive solution might be interesting).

Appendix

A. Notes on the Rules of Draughts

· Black moves first, White moves second.

· A game is over when either all pieces of one side have been captured or the side to move cannot move because all of its remaining pieces are blocked.

B. Hardware and Software

The program was written in Microsoft’s C# programming language on the Windows XP operating system running on a 2.5 GHz PC with 512MB RAM and 140GB hard disc.
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