
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
;; FUNCTIONS WITH SUBSTITUTION ;;
;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

#lang play

;; s-expressions used as concrete
;; syntax for our programs
#|
<s-expr> ::= <num>
   | (list '+ <s-expr> <s-expr>)
           | (list '-  <s-expr> <s-expr>)

| (list 'if0 <s-expr> <s-expr> <s-expr>)
| (list 'with (list <sym> <s-expr>) <s-expr>)

           | <sym>
           | (list <sym> <s-expr>) 
|#

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

| (sub <expr> <expr>)
         | (if0 <expr> <expr> <expr>)
         | (with <id> <expr> <expr>)
         | (id <id>)
         | (app <id> <expr>)
|#
;; Inductive type for representing arith-
;; metical expressions with conditionals,
;; identifiers and function calls
(deftype Expr
  (num n)
  (add l r)
  (sub l r)
  (if0 c t f)
  (with id named-expr body)
  (id x)
  (app f-name f-arg))

;; 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 'if0 c t f) (if0 (parse c)
                            (parse t)
                            (parse f))]
    [(list 'with (list x e) b) #:when (symbol? x)
         (with x (parse e) (parse b))]
    [(list f a) #:when (symbol? f) (app f (parse a))]))
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