
;; cyclic-env :: id expr env -> env
;; Assumption: expr is a function expression
(define (cyclic-env id fun-expr env)
  (def fun-val-holder (box 'dummy)) ; Box intended to contain the
  ; value to which fun-expr shall reduce in the to-build environment
  ; Assuming it is already in the box, I can build the environment
  (def new-env (box-extend-env id fun-val-holder env))
  ; and use the environment to compute the value of fun-expr 
  (def fun-val (eval fun-expr new-env))
  ; Now I set this value as the box content (establishing the circularity)
  (begin
    (set-box! fun-val-holder fun-val)
  ; and return the built environtment
    new-env))

;; run :: s-expr -> value
;; evaluates an expression using static scoping 
(define (run prog)
  (eval (parse prog) empty-env))

;; some testing
(print-only-errors #t)
(define expr1 '(with (f (fun (y) y)) (f 4)))
(test (run expr1) (numV 4))
(define expr2 '(with (x 3)
                       (with (f (fun (y) (+ x y)))
                             (f 4))))
(test (run expr2) (numV 7))
(define expr3 '(with (x 3)
                       (with (f (fun (y) (+ x y)))
                             (with (x 5) (+ x (f 4))))))
(test (run expr3) (numV 12))
(define expr4 '(rec (fact  (fun (n)
                                (if0 n 1 (* n (fact (- n 1))))))
         (fact 6)))
(test (run expr4) (numV 720))
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