AE

{- 20 {+ 10 10})
{- 20 {+ 17 17}}

{- 20 {+ 3 3}}



WAE

{fwith {x 10}
{- 20 {+ x x}}}

[with {x 17}
{- 20 {+ x x}}}

[with {x 3}
{- 20 {+ x x}}}



FIWAE

{deffun {f x} {f 10}

1- 20 {+ X X}}}
{f 17}

i 3}



FIWAE

{deffun {f x} {f 10}
{- 20 {twce x}}}
{f 17}
{deffun {tw ce y}
{+y y}} {t 3}

Interp : F1IWAE |ist-of-FunDef -> num

45



FIWAE

{deffun {f x} {f 10}
{- 20 {twce x}}}
{f 17}
{deffun {tw ce y}
{+y y}} {t 3}

<FunDef> == {deffun {<id> <id>} <F1WAE>)



FIWAE

{deffun {f x} {f 10}
{- 20 {twce x}}}
{f 17}
{deffun {tw ce y}
{+y y}} {t 3}
<FunDef> := {deffun {<id> <id>} <F1IWAE>}

<F1WAE> =L,
|  {<id> <F1WAE>}



FIWAE Grammar

<FunDef >

{deffun {<id> <id>} <FIWAE>}

<F1\WAE>

<nune

{+ <FIWAE> <F1WAE>}

{- <FIWAE> <F1WAE>}

{wth {<id> <FIWAE>} <WAE>}
<| d>

{<i d> <F1IWAE>} et




FIWAE Datatypes

(defi ne-type FunDef
[ fundef (fun-nanme synbol ?)
(ar g- nane synbol ?)
(body F1IWAE?)])

(defi ne-type F1IWAE
[ num (n nunber ?) |
[add (| hs F1WAE?)

(rhs F1IWAE?) ]

[app (fun-nanme synbol ?)
(arg FIWAE?)])



FIWAE Interp

(define (interp a-wae fundefs)
(type-case FIWAE a- wae
[num (n) nj
[add (I r) (+ (interp | fundefs)
(itnterp r fundefs))]

[app (nane arg-expr)

.-1))

(test (interp (add (num1) (num 1))

enpty)
2)

10-11



FIWAE Interp

(define (interp a-wae fundefs)
(type-case FIWAE a- wae
[num (n) nj
[add (I r) (+ (interp | fundefs)
(itnterp r fundefs))]

[app (nane arg-expr)

.-1))

(test (interp (add (num1l1l) (num1))
(list
(fundef 'f 'x
(add (id '"x) (num3)))))
2)

12



FIWAE Interp

(define (interp a-wae fundefs)
(type-case FIWAE a- wae
[num (n) nj
[add (I r) (+ (interp | fundefs)
(itnterp r fundefs))]

[app (nane arg-expr)

.-1))

(test (interp (app 'f (num1l))
(list
(fundef 'f 'x
(add (id '"x) (num3)))))
4)

13



FIWAE Interp

(define (interp a-wae fundefs)
(type-case FIWAE a- wae
[num (n) nj
[add (I r) (+ (interp | fundefs)
(itnterp r fundefs))]

[app (nane arg-expr)

.-1))

(test (interp (app 'f (num 10))
(list
(fundef 'f "X
(sub (num 20)
(app "twice (id "Xx))))
(fundef 'twice 'y
(add (id "y) (id"y))))
0))

14



FIWAE Interp

(define (interp a-wae fundefs)
(type-case F1IWAE a- wae
[num (n) nj
[add (I r) (+ (interp | fundefs)
(itnterp r fundefs))]

[ app (nane arg-expr)
(interp arg-expr fundefs) ...]))

15



FIWAE Interp

(define (interp a-wae fundefs)
(type-case F1IWAE a- wae
[num (n) nj
[add (I r) (+ (interp | fundefs)
(itnterp r fundefs))]

[ app (nane arg-expr)
(1 ookup-fundef nane fundefs)
(interp arg-expr fundefs) ...]))

| ookup-fundef : synbol |ist-of-FunDef -> FunDef

16



FIWAE Interp

(define (interp a-wae fundefs)
(type-case F1IWAE a- wae
[ num (n) n]j
[add (I r) (+ (interp | fundefs)
(itnterp r fundefs))]

[ app (nane arg-expr)
(l ocal [(define a-fundef
(1 ookup-fundef name fundefs))]
(tnterp (subst (fundef-body a-fundef)
(fundef - ar g- nane a-f undef)
(Interp arg-expr fundefs))
fundefs))]))

17



Lookup

;| ookup-fundef : synbol I|ist-of-FunDef
(define (| ookup-fundef nane fundefs)

)

- > FunDef

18



Lookup

, | ookup-fundef : synbol I|ist-of-FunDef -> FunDef
(define (| ookup-fundef nane fundefs)
(cond
[ (enpty? fundefs)
. ]
[ el se
(first fundefs)

(| ookup-fundef name (rest fundefs))

)

19



Lookup

, | ookup-fundef : synbol I|ist-of-FunDef -> FunDef
(define (| ookup-fundef nane fundefs)
(cond
[ (enpty? fundefs)
(error '"interp "unknown function")]
[ el se
(1f (synbol =? nane (fundef-fun-nanme
(first fundefs)))
(first fundefs)
(| ookup-fundef nanme (rest fundefs)))]))

20



