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(define gen-var
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(define (strip x)
(cond [(syntax-object? x)
(if (top-marked? (syntax-object-wrap x))
(syntax-object-expr x)
(strip (syntax-object-expr x)))]
[(pair? Xx)
(let ([a (strip (car x))] [d (strip (cdr x))])
(if (and (eqg? a (car x)) (eqg? d (cdr x)))
X (cons ad)))]
[else Xx]))
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(define top-mark (make-mark) )

(define (top-marked? wrap)
(and (not (null? wrap) )
(or (eq? (car wrap) top-mark)
(top-marked? (cdr wrap)))))
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(and (syntax-object? x)
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(define (self-evaluating? x)
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(define (add-mark mark x)
(extend-wrap (list mark) x ))
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(extend-wrap
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(define (extend-wrap wrap X)
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(if (and (mark? w) (eg? (car wrap2) w) )
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(cons w wrap2))
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(define (id-binding id r)
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(define (id-label id)
(let ([sym (syntax-object-expr id)]
[wrap (syntax-object-wrap id)])
(let search ([wrap wrap] [mark* (wrap-marks wrap)])
(if (null? wrap) (syntax-error id "undefined identifier")
(let (JwO (car wrap)])
(if (mark? w0)
(search (cdr wrap) (cdr mark*))
(if (and (eq? (subst-sym w0) sym)
(same-marks? (subst-mark* w0) mark*))
(subst-label w0)
(search (cdr wrap) mark*))))))
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(define (wrap-marks wrap)
(if (null? wrap) '()
(let (JwO (car wrap)])
(if (mark? wO0)
(cons w0 (wrap-marks (cdr wrap)))
(wrap-marks (cdr wrap))))))
(define (same-marks? m1* m2%*)
(if (null? m1*) (null? m2*)
(and (not (null? m2*))
(eg? (car m1*) (car m2*) )
(same-marks? (cdr m1*) (cdr m2*)))))
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(define (label-binding id label r)
(let ([a (assq label r)])
(if a (cdra)
(syntax-error id "displaced lexical"))))
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(define (exp x r mr)
(syntax-case x ()
[id (identifier? #'id)
(let ([b (id-binding #'id r)])
(case (binding-type b)
[(macro) (exp (exp-macro (binding-value b) x) r mr)]
[(lexical) (binding-value b)]
[else (syntax-error x "invalid syntax")]))]
[(e0 el ...) (identifier? #'e0)
(let ([b (id-binding #'e0 r)])
(case (binding-type b)
[(macro) (exp (exp-macro (binding-value b) x) r mr)]
[(lexical) " (,(binding-value b) ,@(exp-exprs #'(el ...) r mr))]
[(core) (exp-core (binding-value b) x r mr)]
[else (syntax-error x "invalid syntax")]))]
[(e0el..) "(,(exp #'€0 r mr) ,@(exp-exprs #'(el ...) r mr))]
[_ (let ([d (strip x)]) (if (self-evaluating? d) d (syntax-error x "invalid syntax")))]))
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(define (exp-macro p x)
(let ([m (make-mark)])
(add-mark m (p (add-mark m x)))))

(define (exp-core p X r mr)
(p X rmr))

(define (exp-exprs X* r mr)
(map (lambda (x) (exp x r mr)) x*))
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(define (exp-if X r mr)
(syntax-case X ()
[(_ele2eld)
“(if ,(exp #'el r mr)
(exp #'e2 r mr)
(exp #'€3 rmr))]))
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(define (exp-let x r mr)
(syntax-case X ( )
[(_ ([var expr]) body)
(let ([label (make-label)] [new-var (gen-var #'var)])
“(let ([,new-var ,(exp #'expr r mr)])
,(exp (add-subst #'var label #'body)
(extend-env label
(make-binding 'lexical new-var)
r)
mr)))]))
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(define (syntax-pair? x)
(pair? (syntax-object-expr x)))
(define (syntax-car x)
(extend-wrap
(syntax-object-wrap x)
(car (syntax-object-expr x))))
(define (syntax-cdr x)
(extend-wrap
(syntax-object-wrap x)
(cdr (syntax-object-expr x))))
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(define exp-syntax
(lambda (x r mr)
(syntax-case X ()

[(L1t) (quote ,#'1)])))
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(define free-identifier="
(lambda (x y)
(eq? (id-label x) (id-label y))))
(define bound-identifier="?
(lambda (x y)
(and (eq? (syntax-object-expr x) (syntax-object-expr y))
(same-marks?
(wrap-marks (syntax-object-wrap x))
(wrap-marks (syntax-object-wrap v))))))
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(define datum->syntax
(lambda (template-id x)
(make-syntax-object x
(syntax-object-wrap template-id))))

(define syntax->datum strip)
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(define (expand Xx)
(let-values ([(wrap env)
(initial-wrap-and-env)])
(exp (make-syntax-object x wrap)
env env)))
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(define initial-wrap-and-env
(lambda ()
(define id-binding*
"((quote . ,(make-binding 'core exp-quote))

(if . ,(make-binding 'core exp-if))
(lambda . ,(make-binding 'core exp-lambda))
(let . ,(make-binding 'core exp-let))
(letrec-syntax . ,(make-binding 'core exp-letrec-syntax))
(identifier? . ,(make-binding 'lexical ‘identifier?))
(free-identifier=? . ,(make-binding 'lexical 'free-identifier="?))
(bound-identifier=? . ,(make-binding 'lexical 'bound-identifier=7?))
(datum->syntax . ,(make-binding 'lexical 'datum->syntax))
(syntax->datum . ,(make-binding 'lexical 'syntax->datum))
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(syntax-error . ,(make-binding 'lexical 'syntax-error))
(syntax-pair? . ,(make-binding 'lexical 'syntax-pair?))
(syntax-car . ,(make-binding 'lexical 'syntax-car))
(syntax-cdr . ,(make-binding 'lexical 'syntax-cdr))
(syntax . ,(make-binding 'core exp-syntax))
(list . ,(make-binding 'core 'list))))
(let ([label* (map (lambda (x) (make-label)) id-binding*)])
(values
“(,@(map (lambda (sym label)
(make-subst sym (list top-mark) label))
(map car id-binding*)
label*)
,top-mark)
(map cons label* (map cdr id-binding*))))))
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