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Artificlal intellipgconse Projoct--IiLE o and (T Computation Cenler
rlomo aca«Puzzlc Solving Program in LISP
: by
John MeCarthy

In this note we glve as an crample of LISP programming a

function for solving a rlass of puszled in a recent prirze contest,

A lincar graph ic glven with a ﬂt.rtln" point and an endpoint,
Associated with cach vertex of the graph 18 a numsrical valuz. 7he
object is to find a path on the graph from the starting point to
the endpoint which goes through no vertex twice and which waxirlizes
the sum of the values associated wilth the vertices through waluh
the path goes,
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‘We zhall use the followive cenventions in owr LISP progran
for soliving the problems

1., The greph is deseribed by acsligning to each vertcen an
atemic symbol and glving a 1ist of termz one for each vertes, cach
of which is a list of threc itema: the name of the vertex, a 1iiw
of the vertices iimme 2diately asecs cible from it, and the value
assigned to the vertex., The gfaoh in the exampwle 18 deseribed by:
((a1, {a2,A5),7:5), (a2, (A1,A5,A9,A3), 3. 5), (A3, (A2,76},7.0), (A%, (A5,
£9,43),2.0)), (A5, (A1,4%,42);3,0), (a6, (A3,49,A7 ), 6,0), (AT » {A6,A2,A10),
6.5), (a8, (a4, A9) 5.5), (A9,(A8 An A2 Ao,A?,Aio),B.o),(AiO,(A?,Ag,H),i,o))
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2, A position 18 describon by Wlot of thz vertlees caver:d
up to that peint in revergse order. Tne initinl position in {(aL}
In the excmple on the previous Page. -

3. The 1ist of sguaroe to which 1t 1o legal to move in a
posltlcen p iz gliven by

legalaipl w» lces [car]iaaszicar[pz;,xii};p}
vwhore

less{myn] w Inull[ml‘*‘hIL soccur{car{m]snk+
lessiedrim};n); ;T = cons{car[nl; lesu[rdrim,;n3]}
and-

ass2{x;n) = (eqlcaar{ml;x] — cadri{m] ;T -

“ass2{x;cdr{m]]]

and

occir{x;n] =wnuil{n} a [eglz;eor

Here less [mpnl] 1s 2 liet of those eleczents of m not menbers
of n. ass2lx;m] 18 odr {the firet elcment of m, ear of which is
x}s occur [x;m] is Che predicaje that azserts thnt x 4is 2 member
of n, .

k, The best path is .given by be stfinitial putition; wover from
the initlal position; path with vory low valuel or In the precent
example, best{({Al); (a2, A5¢;(A", Tac function best [p:m;s) is the
best path starting with the suovqth p, voere the moves fvom p arc
to be taken from the liet m ang s 1s the best path zoun
We have '

best{p;m;c] = InallL1}'* S T'*'b~3t{3,rch£m¥-
Hi = better{p;s] = p;7 — sl; T= bestin; legalsinj;s}
pllll

Por comparing two pathu we have
etter{pi;p2} = eq{MINUS ;car{sun{addup{p2};
lisbLHIYUS- addup{pii]lll
where
addup [p} = {nulllp} = 0,0; T~ aum[va ve [car{pl]};acaup
[cdr[p}’ll
and . o
\’ yéﬁue[sql,n cadr{ass2{eq;pz1}]
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