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Abstra t
The number of nodes in the game of hess from the starting position
has previously been al ulated up to a depth of 9 ply. Here, this al ulation is extended to 10 ply, and the number of unique nodes (taking into
a

ount

en passant

and

astling status) up to 8 ply is also given. Previ-

ously, this value was known up to 6 ply, though the value given for the
sixth ply was in error.

The following table gives the number of nodes at a depth of up to 10 ply in
hess. One ply is a move by either white or bla k. This value an be al ulated
using free hess software su h as Crafty [4℄.
The 10 ply al ulation here took approximately one week on a 1.9Ghz Pentium 4; the main speed optimization was to al ulate and store the unique nodes
at ea h ply up to 8 ply before al ulating the number of nodes at 10 ply. Other
programs in rease the speed of the pro ess by only generating legal moves, and
thus making and unmaking the moves at the last ply be omes unne essary.
We denote the number of ply by n, the number of nodes at depth n by N (n)
and the number of unique nodes at depth n by U (n).
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The values of N(5) to N(8) were given by Steven J Edwards on the Usenet
newsgroups re .games. hess.* [1℄ and the Computer Chess Club [2℄ message
1

board from 1993 to 1998. N(9) was al ulated by Mi hel Langeveld in June
1999 and the result was posted on the Computer Chess Club. These results
were subsequently added to the On-line En y lopedia of Integer Sequen es [5℄.
In De ember 2000, Steven J Edwards posted al ulations of U(1) to U(6) on
the Computer Chess Club bulletin board. However, the value given for U(6),
9417683, did not take into a ount the possibility that some en passant aptures
may not be possible. If we onsider the four move sequen es:
A 1. f4 e6 2. Kf2 Qf6 3. f5 g5
B 1. f4 e5 2. Kf2 Qf6 3. f5 g5
C 1. f4 g5 2. Kf2 e6 3. f5 Qf6
D 1. f4 g5 2. Kf2 e5 3. f5 Qf6
we nd that there are really only two unique positions as the apture 4. fxg6
(en passant) is illegal in positions A and B, and so position A is equivalent to
position C, and position B is equivalent to position D. Thus the value given for
U(6) in the table above is two less than Edwards' value.
We onsider the most popular position at ea h ply. We note that the position
whi h o urs after 1. e4 e5 2. d4 d5 o urs 14363 times at 8 ply, and the two
positions whi h o ur after 1. e4 d6/d5 2. d4 ea h o ur 2600 times at 7 ply.
The four positions whi h o ur after 1. e3/e4 e6/e5 ea h o ur 479 times at 6
ply. Similarly the two positions whi h o ur after 1. e3/e4 ea h o ur 87 times
at 5 ply. The starting position o urs 16 times at 4 ply.
Further al ulations of the number of unique nodes after 8 ply should take
into a ount three-time repetition (and perhaps the 50-move rule), be ause positions with the same en passant status and astling status do not ne essarily
have the same history. It should be noted that a ording to the FIDE laws of
hess [3℄, laiming a draw by three-time repetition of the position is voluntary.
Now that the 10 ply al ulation is omplete, further resear h ould fo us on
nding the shortest stalemate possible from the beginning of the game. The
urrent re ord is 19 ply by Sam Loyd.
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