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(penguin-rule (if (animal-x is bird) (animal-x can swim))

(then (animal-x is penguin)))
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(penguin-rule (if (7x is bird) (?x can swim))

(then (?x is penguin)))
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(mago-rule (if (7x is a child-of ?7y) (7y is a child-of ?7z))
(then (7x is a grandchild-of 7z)))
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(defun varp (x)
(and (symbolp x) (char= (char (symbol-name x) 0) #\7)))
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>(match ’(?x is a ?y) ’(this is a pen) ’((nil)))
((?X . THIS) (?Y . PEN) (NIL))
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(defun matchv (var exp alist &aux a)
(setq a (assoc var alist))
(cond ((null a) (cons (cons var exp) alist))
((equal (cdr a) exp) alist)
(t nil)))
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>(matchl ’?x ’abc ’((?x . abc) (mnil)))
((?X . ABC) (NIL))

>(matchl ’7?x ’def ’((?x . abc) (nil)))
NIL

>(matchl ’?x ’def ’((nil)))

((?X . DEF) (NIL))

>(matchl ’def ’def ’((nil)))

((NIL))
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>(expand ’(?x is a ?7y) ’((7?x . this) (?7y . pen)))
(THIS IS A PEN)

INETRD 7=ODOREBEEE MEMEIC L TH <,

TR 41 A var LHEY A b alist 2% ITHD, 2FUITH)IET D H#AEY A b DfE % 35 9B
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baka))) — BAKA. (expandl ’abc ’((?x . baka))) — ABC &A%,
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(setq *factsx*
> ((onna mary)
(fuufu bob mary)
(jane kodomo-of mary)
(jack kodomo-of bob)
(otoko jack)
(suzanne kodomo-of jack)

(alice kodomo-of jack)))
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>(recall+ ’ (?x kodomo-of jack) ’((nil)))
(((?X . SUZANNE) (NIL)) ((?X . ALICE) (NIL)))
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(defun recall-list (patlist &aux alset r)
(setq alset ’(((nil))))
(dolist (pat patlist)
(setq alset (mapcan #’(lambda (a) (recall+ pat a)) alset))
(if (null alset) (return-from recall-list nil)))
alset)

>(recall-list ’((?x kodomo-of ?y) (otoko ?x)))
(C(?Y . BOB) (7X . JACK) (NIL)) ((?Y . JANE) (?X . TOM) (NIL)))
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(defun testif (rule &aux alset)
(recall-list (cdadr rule)))

(defun usethen (rule alset &aux result efact)
(setq result nil)
(dolist (fact (cdaddr rule))
(dolist (alist alset)
(setq efact (expand fact alist))
(cond ((remember efact)
(format t "Rule “A Deduces "A~Y%" (car rule) efact)
(setq result t)))))

result)

(defun tryrule (rule &aux alset)
(if (setq alset (testif rule)) (usethen rule alset)))
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(setq *rules*
> ((fuufu-rule-1 (if (fuufu ?x 7y))
(then (fuufu ?7y ?7x)))
(fuufu-rule-2 (if (fuufu ?x ?y) (otoko 7x))
(then (onna ?7y)))
(fuufu-rule-3 (if (fuufu ?x ?y) (onna ?7x))
(then (otoko ?y)))
(kyoudai-rule-1 (if (7x kodomo-of ?y) (?7z kodomo-of 7y))
(then (kyoudai ?x ?7z)))
(kyoudai-rule-2 (if (kyoudai ?x ?7y))
(then (kyoudai 7y ?7x)))))
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>(deduce)

Rule FUUFU-RULE-1 Deduces (FUUFU MARY BOB)

Rule FUUFU-RULE-2 Deduces (ONNA MARY)

Rule KYOUDAI-RULE-1 Deduces (KYOUDAI ALICE ALICE)



Rule KYOUDAI-RULE-1 Deduces (KYOUDAI ALICE SUZANNE)
Rule KYOUDAI-RULE-1 Deduces (KYOUDAI SUZANNE ALICE)
Rule KYOUDAI-RULE-1 Deduces (KYOUDAI SUZANNE SUZANNE)
Rule KYOUDAI-RULE-1 Deduces (KYOUDAI JACK JACK)

Rule KYOUDAI-RULE-1 Deduces (KYOUDAI JANE JANE)
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(defun varp (x)
(and (symbolp x) (char= (char (symbol-name x) 0) #\7)))

; (defun matchl (pat exp)
; (cond ((varp pat) t)
; (t (equal pat exp))))



; (defun match (pat exp)

;  (cond ((atom pat) (matchl pat exp))

; ((atom exp) nil)

; (t (and (match (car pat) (car exp))

; (match (cdr pat) (cdr exp))))))

(defun matchv (var exp alist &aux a)
(setq a (assoc var alist))
(cond ((null a) (cons (cons var exp) alist))
((equal (cdr a) exp) alist)
(t nil)))

(defun matchl (pat exp alist)
(cond ((varp pat) (matchv pat exp alist))
((equal pat exp) alist)
(t nil)))

(defun match (pat exp alist &aux a)
(cond ((atom pat) (matchl pat exp alist))
((atom exp) nil)
(t (setq a (match (car pat) (car exp) alist))
(if a (match (cdr pat) (cdr exp) a) nil))))

(defun expandv (var alist &aux a)
(setq a (assoc var alist))
(cond ((null a) nil)

(t (cdr a))))

(defun expandl (pat alist)
(cond ((varp pat) (expandv pat alist))
(t pat)))

(defun expand (pat alist &aux a)
(cond ((atom pat) (expandl pat alist))
(t (cons (expand (car pat) alist)
(expand (cdr pat) alist)))))

(defun remember (new)
(dolist (old *facts*)
(if (equal old new) (return-from remember nil)))
(push new *facts*)
t)

(defun recall+ (pat alist &aux a r)
(dolist (f *factsx*)
(if (setq a (match pat f alist)) (push a r)))
r)

(defun recall-list (patlist &aux alset r)
(setq alset ’(((nil))))
(dolist (pat patlist)
(setq alset (mapcan #’(lambda (a) (recall+ pat a)) alset))
(if (null alset) (return-from recall-list nil)))
alset)

(defun testif (rule &aux alset)
(recall-list (cdadr rule)))

(defun usethen (rule alset &aux result efact)



(setq result nil)
(dolist (fact (cdaddr rule))
(dolist (alist alset)
(setq efact (expand fact alist))
(cond ((remember efact)
(format t "Rule ~A Deduces ~“A~%" (car rule) efact)
(setq result t)))))
result)

(defun tryrule (rule &aux alset)
(if (setq alset (testif rule)) (usethen rule alset)))

(defun stepforward ()
(dolist (rule *rules*)
(if (tryrule rule) (return-from stepforward t)))
nil)

(defun deduce (&aux progress)
(setq progress nil)
(loop (if (stepforward)
(setq progress t)
(return-from deduce progress))))
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