
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;; ARITHMETICAL LANGUAGE WITH ;;
;; FIRST CLASS FUNCTIONS ;;
;; (call-by-need) ;;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

#lang play

#|
<expr> ::= (num <num>)
         | (add <expr> <expr>)

| (sub <expr> <expr>)
| (mult <expr> <expr>)
| (if0 <expr> <expr> <expr>)

         | (id <id>)
         | (fun <sym> <expr>)
         | (app <expr> <expr>)
|#
;; Inductive type for representing (the abstract syntax
;; of) an aritmetical language with first-class functions
(deftype Expr
  (num n)
  (add l r)
  (sub l r)
  (mult l r)
  (if0 c t f)
  (id x)
  (fun arg body)
  (app f-name f-arg))

;; s-expressions used as concrete syntax for our programs
#|
<s-expr> ::= <num>
           | <sym>

| (list '+ <s-expr> <s-expr>)
           | (list '-  <s-expr> <s-expr>)

| (list '* <s-expr> <s-expr>)
           | (list 'if0  <s-expr> <s-expr> <s-expr>)
           | (list 'fun (list <sym>) <s-expr>)
           | (list <s-expr> <s-expr>)
           | (list 'with (list <sym> <s-expr>) <s-expr>)   <- syntactical sugar
|#

;; parse :: s-expr -> Expr
;; converts s-expressions into Exprs
(define (parse s-expr)
  (match s-expr

[ n #:when (number? n) (num n) ]
    [ x #:when (symbol? x) (id x) ]
    [(list '+ l r) (add (parse l) (parse r))]
    [(list '- l r) (sub (parse l) (parse r))]
    [(list '* l r) (mult (parse l) (parse r))]
    [(list 'if0 c t f) (if0 (parse c) (parse t) (parse f))]
    [(list 'fun (list x) b) (fun x (parse b))]
    [(list f a) (app (parse f) (parse a))]    
    [(list 'with (list x e) b) #:when (symbol? x)


