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(define-struct base (base-type))

(define-struct func-p (domain range)) ; domain -> range
(define-struct func-sr (domain bef range aft)) ; domain / bef -> range / aft
(define-struct prod (typel type2)) ; typel * type2

(define wrap-stack ’())

(define (init)
(set! wrap-stack (cons ’() wrap-stack)))

(define (wrap e)
(let ([1st (car wrap-stack)])
(set! wrap-stack (cdr wrap-stack))
(wrap-gen 1lst e)))

(define (add e)
(let ([g (gensym)])
(set! wrap-stack (cons (cons (list g e) (car wrap-stack))
(cdr wrap-stack)))
g))

(define (wrap-gen list body)
(cond [(null? list) body]
[else (wrap-gen (cdr list)
‘(reset (let ((,(car (car list)) ,(car (cdr (car list))))) ,body)))1))

(define (residualize v t)
(letrec
([reify (lambda (t v)
(cond [(base? t) v]
[(func-p? t) (let ([t1l (func-p-domain t)][t2 (func-p-range t)][x1 (gensym)]
‘(lambda (,x1) ,(reify t2 (v (reflect t1 x1)))))]
[(func-sr? t) (let ([tl (func-sr-domain t)] [t2 (func-sr-range t)]
[bef (func-sr-bef t)] [aft (func-sr-aft t)]
[x1 (gensym)] [kl (gensym)])
‘(lambda (,x1)
(shift ,k1 ,(begin (init) (wrap (reify aft (reset
(et ([vl (v (reflect t1 x1))1)
(reflect bef (add ‘(,k1 ,(reify t2 v1))))))))))))]
[(prod? t) (let ([tl (prod-typel t)] [t2 (prod-type2 t)]1)
‘(cons ,(reify t1 (car v)) ,(reify t2 (cdr v))))1))]
[reflect (lambda (t e)
(cond [(base? t) el
[(func-p? t) (let ([tl (func-p-domain t)][t2 (func-p-range t)])
(lambda (v1) (reflect t2 ‘(,e ,(reify t1 v1)))))]
[(func-sr? t) (let ([t1 (func-sr-domain t)] [t2 (func-sr-range t)]
[bef (func-sr-bef t)] [aft (func-sr-aft t)] [x1 (gensym)]
(lambda (v1)
(shift k1 (reflect aft (add ‘(reset
(et ([,x1 (,e ,(reify t1 v1))]1)
, (begin (init)
(wrap (reify bef (k1 (reflect t2 x1))))))))))))]
[(prod? t) (let ([t1l (prod-typel t)] [t2 (prod-type2 t)]1)
(cons (reflect t1 ‘(car ,e)) (reflect t2 ‘(cdr ,e))))1))1)
(reify t v)))
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> (residualize (lambda (x) ((lambda (f) f) x)) (parse (A -> A)))
(lambda (x) x)

> (residualize (lambda (f) (f (shift k (k (shift k2 (k2 (+ 1 2)))))))
(parse *((T /A ->C/B)/A->C/ B)))
(lambda (f) (shift h
(reset (let ((g3 (reset (let ((gl (f 3))) (reset (let ((g2 (h g1))) g2)))))) g3))))

> (residualize (lambda (f) (f (shift k (k (k (+ 1 2))))))
(parse "((T /A ->B/I)/A->B/ 1))
(lambda (f) (shift h
(reset (let ((g3 (reset (let ((gl (f 3))) (reset (let ((g2 (h g1))) g2))))))
(reset (let ((g6 (reset (let ((g4 (f g3))) (reset (let ((gb (h g4))) g5))))))
g6))))))

(printf)
(define (str x) x)
(define (% to_str) (shift k (lambda (x) (k (to_str x)))))
(residualize (lambda (f) (reset (f (cons (% str) (£ (coms " is " (% str)))))))
(parse "(((S *8) /A>S /A /A->@E/A->E/A->8/48 /4 /48D
(lambda (f) (shift k
(reset (let ((g9 (x
(lambda (x) (shift ki
(reset (let ((g8 (k1
(lambda (y) (shift k2
(reset (let ((g6 (reset (let ((g3 (f (cons " is " y))))
(reset (let ((gb
(reset (let ((g4 (f (coms x g3)))) g4))))

vV VvV V -

g5))))))
(reset (let ((g7 (k2 g6)))
g7)))))))))
g8)))))))

g9))))
> (residualize (lambda (f) (reset (f (cons (% str) (f (cons " is " (% str)))))))

(parse *(((8 * 8) -> 8) —> (8 > (S -> $)))))
(lambda (f) (lambda (x) (lambda (y) (f (cons x (f (coms " is " y)))))))
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