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Abstract A techinique for compiling TRS (a Term Rewriting System) into Lisp is
proposed. A strategy list can be attached to each operator of TRS for controlling the .
strategy of rewriting. By giving appropriate strategies to operators, the rewriting
strategis which are not leftmost innermost can:be realinzed.

Using this technique, TRS can be completely embedded into Lisp. That is, terms
are represented by Lisp's list notation and evaluating the terms in Lisp have the same

effect as reducing the terms using rewriting rules.

Moreover, Lisp's function can be

used freely in TRS, and the TRS's operators can be used freely in Lisp.
This technique is also seen as showing how to add the mechanism for defining and

invoking functions using pattern matching.

The function defined in TRS and compiled by this method runs 10 to 100 times
slower than the same function defined in Lisp.
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(defrule (if)

(lambda (¢t _1 _2) _
(lambda (nil _1 _2) _2))
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(defrule (if :strategy ( 3 (1 0 2 3) ))

(lambda (t _1 _2) _1)

~ (lambda (nil _1 _2) _2))
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(defrule (f1)

(lambda (a _1 _2 _8) _1)

(lambda (b ¢ d _1) _1)) ;
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(defrule (lcons :strategy (1)))
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(lcons (+ 2 3) (+ 4 2))
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(defrule (f)

(lambda (a) (g (b))
(lambda (_x) (h _x))
(lambda (_x _y) (i 1 _x)))
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(defun f(&optional

(_al nil ?s1)(_a2 nil ?s2)
Yrest ?rest)
(cond ((and ?s2 (null ?rest))
(match (_al _aZ)
((x _y) (i1 _x))
(t (list "f _al _a2))))
((and ?s1 (null ?s2))
(match (_al) )
((a) (g b))
((_x) (h _x))
(t (list 'f _al))))
( ?rest (list_ _al _a2 (copy-list ?
{ (not ?al) "(£))))
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(match (_a . _b)
((cons _x _y) _x)
((pair _x _y¥) _y))
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((cons _x _y) _x)
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(cond ((and (eq _a 'cons) (consp _b)
(consp (cdr _b))
(null (edr (cdr _b))))
(car _b)) )
((and (eq _a 'pair) (consp _b)
(consp (edr _b))
(null (edr (edr _b))))
(car (cdr _b))))
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(let ((_val (cons _a _b)))
(cond ((and (consp _val)
(eq 'cons (car _val))
(consp (cdr _val))
(consp (cdr(edr _val))
(null (cdr(cdr(edr _val)))))
(car(cdr .val)))
((and (consp _val)
(eq 'pair (car _val))
(consp (cdr _val))
(consp (edr(cdr _val))
(null (edr(cdr(edr _val)))))
(car(cdr(edr _val))))))
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(defun i (&rest ?rest)

(listk i (copy-list ?rest))
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(defrule (if :strategy (3 (1 0 2 3))))
(lambda (t _sl _s2) _sl)
(lambda ‘(nil _sl _s2) _s2))
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(defmacro if (&rest ?rest))
(listx "ifx
(mapcar #°(lambda (x) (list ’quote x))
?rest)))

(defun if% (&optional
(_al nil ?sl)
(_a2 nil ?s2) (_a3 nil ?s3)
Yrest ?rest)
(cond((and ?s3 (null ?rest))
(setf _al (eval _al))
(match (_al _a2 _a3)
((t  _sl _s2) (eval _S1))
((nil _sl1 _s2) (eval _S2))))
((not ?s1) '(if))
((not ?s2) (list 'if (eval _sl)))
((not ?s3) (list 'if (eval _sl)
(eval _s2)))
(t (listx 'if (eval _al) (eval _a2)
(eval _a3)
(mapcar # eval ?rest)))))
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(defrule (append)
(lambda (nil _x) _x)
(lambda ({pair _a _b) _x)
(append _a (pair _b _x))))
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(defun pair ( &rest ?rest)
(list 'pair (copy-list ?rest)))
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(defun append ((_al nil ?sl1) (_a2 nil ?s2)
&rest ?rest)
(cond
((and ?s2 (null ?rest))
(match (_al _a2)
((nil x) _x))
((pair _a _b)_x)
(append _a (pair _b _x)))
( t (list "append _al _a2)))
((null ?s1) ’(append)
((null ?rest) (list 'append _al)
(t (list_ ’append _al _al
(copy-list rest))))))
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(defun append ((_al nil ?sl) (_a2 nil ?s2)
§rest ?rest)
(cond
((and ?s2 (null ?rest))
(cond
((null _al) _a2)
((and(consp _al)(eq (car _al) ’pair)
(consp (cdr _al))
(consp (edr(edr _al)))
(null (edr(edr(edr _al)))))
(append (car(cdr _al))
(pair (car(cdr(cdr _al)
_a2)))))
(t (list "append _al _a2)))
((null ?s1) '(append)
((null ?rest) (list 'append _al)
(t (listk 'append _al _a2
i (copy-list rest))))))
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(defrule (append)

(lambda (nil _x) _x)
(lambda ((_a . _b) _x) )
(append _a (cons _b _x))))
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(defun append ((_al nil ?sl) (_a2 nil ?s2)
§rest ?rest)
(cond :
((and ?s2 (null ?rest))
(cond
((null _al) _a2)
((consp _al)
(append (car _al)
(cons (cdr _al) _a2)))
(t (list 'append _al _a2)))
((null ?s1) '(append)
((null ?rest) (list 'append _al)
(t (list_ "append _al _al
(copy-list rest))))))
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