Ordered Search of AND/OR Trees in LISP

1. Each node is a problem with associated tree information:
(problea-description :anything you wish
- tic

hat-value :heuris rating
solve-unsolved-label ;labels whether this is solved or not
and-or-tag

glist of ptrs to all sons)
list of ptrs to ancestors))

2. You call the search procedure by:

(ordered-search

*(initial-problem O nil nil nil nil)
*heuristic-function
*guccesor-generator)

3. Auxiliary Functions:

(Defun sons-of-node (n)
(caddddr n))

(Defun ancestors-of-ncde (n)
(cadddddr n))

(Defun is-labelled-solved (n)

EETAL

P (%gaddr n) 'solved))
FMA (Defun is-labeled-unsolvable (n)
%éaddr'n) ‘unsolvable))
(Defun_is-unlabelled d(n)
(Cader )
(Defun SONS-ARE-OR (n)
%gadddr 2) °'O0R))
(Defun SONS-ARE-AND (m)
%gadddr n) *AND))

(Pefun TERMINAL (n)
(;Problem specific function determining if a problem is trivial))

(Defun MARK-SOLVED (n)
(RPLACA
(Cddr n) ° SOLVED))

(Defun MARK-UNSOLVABLE (n)
(RPLACA
(Cddr n) °UNSOLVABLE))
; Previous two returns either 'SOLVED or "UNSOLVABLE as valune
of function call



Search functions in detail:

(Defun SEARCHE
(LIST FUKC)
; searches list, applies function, returns true element
(PROG ( ) -
L1 (cond
((Null lisb) (Retnrn ¥il))
((FUBCALL

LI
2SethLIST( (cdr f?l))(n°‘“’° (Car List))))

(Defun SEARCHV
(LISI FUHC)
Searches List, applies function, returns true value
1 (PROG  (HOLD)

(Co
z(lull List) (Retura ¥il))
(Setq HOLD
(FUECALL FUNC (CAR LIST)))
(Betnrn Hold)))
thList (Cdr List))
Go

(Defun MAPC (LIST FUNC)
(CoMD ((NULL LIST) NIL)
T (FUNCALL FUNC (CAR Lzsrgg
(MAPC (CDR LIST) FUKC))))

(D?fu;DSDLVE-LABEL (n)
((IS-LABELED-SOLVED 1) T)
égrzananL 1) (MARK-SOLVED 1))
(snxs-nnz-nn n)

((SEARCHY ssoxs-nr-xcnz n)
(FUNCALL *SOLVE-LABEL s;))
(MARK-SOLVED 1)) (T NIL))

(Esuns-ann—xxn n)
((SEARCHY (SOES-0F~¥ODE n)
*(LAMBDA (S
L) (FUNCALL °NOT-SOLVE-LABEL $)))
(T (MARK-SOLVED 1)))))

(Defun XNOT-SOLVE-LABEL (n)
(not (solve-label K)))

(Defun UNSOLVABLE-LABEL (n)
(; Very similar to the above))

(Detun GREATEST nnarvnhuz (X1 52)
(> (HBAT K1) (HHAT §2)))

(Defun HHAT (n)
(CADR X))
; Main guts of the search follows ;
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(D%éggnPUTElIIAL-SDLUIIDl-IREE (NODE)
((IS-LABELLED-SOLYED EODE)
(LIST EODE))
((IS;LABELLED-UISDLVABLE EODE)
((IER!IIAL EODE)
(LIST EODE))
((snxs—ans—axn NODE)
(COES HODE
(MAPCOHC
(sons-ur-nunz EODE)
*(LAMBDA (S)
(POTENTIAL-SOLUTION-TREE §)))
((snxs-anz—ox EODE)
(COES HDDE
(POTEBTIAL-SOLUTIDE-TREE
(SEARCHE
(snxs-or-lunn 30DE)
* (LAMBDA

; (BESI—HBAIVALUE I3)))
(Defun BEST-HHATVALUE
: finds the best son according to H-HAT)
(D%fug) TIP-EODE-ON-OPEX
(SEARCHE TAU
* (LAMBDA
(BODE)
AND
(MEMBER BODE OPEN)
NULL
(SONS-0F-FODE EBODE))))))

(Defun MAPCDEC
(LIS FURC)

(CoXD
{(NULL LIS)
KIL)
(T
(APPEND
(APPLY FUNC

(CAR LIS))
(MAPCOXC (CDR LIS)
NN



