


‘Games, cont'd. ..
position from cross’ point ol view
would be
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but this measure has ona obvious
drawback. It does not allow lor the fact
that the term ¢, s more important than
g, which = more important than cg.
and s0 on. This can ba done by
multiplying each of the terms in the

relative imporiance of each fesiure.
The avaluation funciion then becomes
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whare ky K. kg Ky, and ki are the
numerical waightings. Since one ©; i
worth more than all the n.s in the
world, 2, a8 winning row s mom
important than any numbaer of 2-rows,
wa ciin sel ky io be some arbitrarily
high number, say 128. By studying the
game for & few minutes it is possible to
sea that il one side has a 3-row, the
othar gide may have at most two 2-
rows, so to raflect the relative impor-
tance of ane's own 3-rows and enemy
2-rows it is necessary 1o ensure thal
Ky > 2 ¥ kg, We can therefors Iry ks’ =
B3 (If one side has & 3-row End his
opponanl two 2-rows, the opponent
will not have any 1-rows to upset this
scoring mechanism.)

If thare are no 3-rows, bul one side
anly has a 2-row, his opponent cannol
have mane than three 1-rows, as in the
following situation:
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So ks = 2 k, and k; > 2 % k'

nnd we can try k; =31, k=15 andk,=
7. Aesmember that wa can modify thase
valuea in the light of exparisnce with
tha program, the values 128, 83, 31,15
and T ars merely our first estimates,
Having made these estimates wo
should then ensura that tha score fora
noughts and crosses position will
nover couse an overflow, and wa do
this by satting up positions which will
have the langeat and smalest possible
scomes, and counting the number af 3-
rows etc. in each. This & & very
important part of evaluation funclion
design, and | remember a chess
programmar who could nol wnder-
stand why his program craghed whan-
ever it was winning or losing by & great
margin — he had fargotten to allow for
the possibility of one side baing two
ghand and when that hap-
pened his evaluation calculations
created an overflow.
1w now refturn 1o Figure 1 wecan

sse that sach of the thres possible first )
moves results In the creatlon of a
ditfarent numbaer of 1-rows. Applying
the evaluation function
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to the thee positions Py, P; and P; we
find that in sach case cy=ny=cy=ny~0,
and tharalone:
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and 5, is the most desirable of thasa
soorEs 56 this ram waould makes the
move m, o position P, {Le. Il
would play in the contar),

The 2-Ply Search

The 1-ply search is the simplast
form of tree search in & two-person
game, but it dogs not take into accournt
the fact that once the program has
made its move thers la an opponent
waiting to reply. It may be the case
that a move which, suparficially, looks
atrang, s sean to be an arror when wa
look & little bit further info whal may
nappan. Tha 2-ply search will “ses”
more than the 1-ply search and so
moves made on the basls of a 2-ply
gsarch will ba more sccuraté (pro-
wided the evalustion function is not a
disaster area). How can we take into
account this axira dimension of the
opponent's move?
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