(Interp

(Interp

(Interp

Cost of Substitution

{wth {x 1}
{fwith {y 2}
{+ 100 {+ 99 {+ 98 ... {+ vy x}}}}}}
{wth {y 2}
{+ 100 {+ 99 {+ 98 ... {+ vy 1}}}}})
{+ 100 {+ 99 {+ 98 ... {+ 2 1}}}})

With n variables, evaluation will take O(n?) time!
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(Interp

(Interp

(Interp
... O

(Interp

Deferring Substitution

{wth {x 1}
{fwith {y 2}
{+ 100 {+ 99 {+ 98 ... {+ vy x}}}}}}
x:lr‘\
{with {y 2} V
{+ 100 {+ 99 {+ 98 ... {+ vy x}}}}})
[y:Z x:l]
{+ 100 {+ 99 {+ 98 ... {+ vy Xx}}}})
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Deferring Substitution with the Same Identifier

(itnterp {wth {x 1}
{wth {x 2}
X} } )

x =1
(itnterp {wth {x 2}
X}

[]

(Interp ﬂ)

Always add to start, then always check from start
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Representing Deferred Substitution

Change
, Interp : WAE -> num
to

Interp : WAE DefrdSub -> num

(defi ne-type DefrdSub
[ mt Sub]
[aSub (nane synbol ?)
(val ue nunber ?)
(rest DefrdSub?)])
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Interp with DefrdSub

(itnterp {wth {x 1}
{fwith {y 2}
{+ 100 {+ 99 {+ 98 ... {+ vy x}}}}}}

(mt Sub) )

O (interp {wth {y 2}
{+ 100 {+ 99 {+ 98 ... {+ vy Xx}}}}}

(aSub "x 1 (ntSub)))

O (interp {+ 100 {+ 99 {+ 98 ... {+ vy x}}}}
(aSub 'y 2 (aSub "x 1 (ntSub))))

...

0 (interp |y (aSub 'y 2 (aSub 'x 1 (ntSub))))
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WAE Interpreter with Deferred Substitutions

interp : WAE DefrdSub -> num
(define (interp a-wae ds)

(type-case WAE a- wae
 num (n) nj
‘add (I r) (+ (interp | ds) (interp r ds))]
'sub (I r) (- (interp | ds) (interp r ds))]
‘W th (bound-id naned-expr body-expr)

A
[1d (nanme) ...]))
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WAE Interpreter with Deferred Substitutions

interp : WAE DefrdSub -> num
(define (interp a-wae ds)

(type-case WAE a- wae
 num (n) nj
‘add (I r) (+ (interp | ds) (interp r ds))]
'sub (I r) (- (interp | ds) (interp r ds))]
‘W th (bound-id naned-expr body-expr)

]

[ia.knane) (| ookup nane ds)]))
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WAE Interpreter with Deferred Substitutions

, lookup : synbol DefrdSub -> num
(define (| ookup nane ds)
(type-case DefrdSub ds
[mSub () (error '| ookup "free variable")]
| aSub (sub-nane num rest-ds)
(1f (synbol =? sub- nane nane)
num
(| ookup nane rest-ds))]))
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WAE Interpreter with Deferred Substitutions

interp : WAE DefrdSub -> num
(define (interp a-wae ds)

(type-case WAE a- wae
 num (n) nj
‘add (I r) (+ (interp | ds) (interp r ds))]
'sub (I r) (- (interp | ds) (interp r ds))]
‘W th (bound-id naned-expr body-expr)

]

[ia.knane) (| ookup nane ds)]))
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WAE Interpreter with Deferred Substitutions

, Iinterp : WAE DefrdSub -> num
(define (interp a-wae ds)

(type-case WAE a- wae
 num (n) nj
‘add (I r) (+ (interp | ds) (interp r ds))]
'sub (I r) (- (interp | ds) (interp r ds))]
‘W th (bound-id naned-expr body-expr)

(I nterp naned-expr ds) ...]

[1d (nanme) (| ookup nane ds)]))
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WAE Interpreter with Deferred Substitutions

, Iinterp : WAE DefrdSub -> num
(define (interp a-wae ds)

(type-case WAE a- wae
 num (n) nj
‘add (I r) (+ (interp | ds) (interp r ds))]
'sub (I r) (- (interp | ds) (interp r ds))]
‘W th (bound-id naned-expr body-expr)

(aSub bound-id (interp naned-expr ds) ds)
]

[ia.knane) (1 ookup nane ds)]))
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WAE Interpreter with Deferred Substitutions

, Iinterp : WAE DefrdSub -> num
(define (interp a-wae ds)
(type-case WAE a- wae
 num (n) nj
‘add (I r) (+ (interp | ds) (interp r ds))]
'sub (I r) (- (interp | ds) (interp r ds))]
‘W th (bound-id naned-expr body-expr)
(Interp
body- expr
(aSub bound-id (interp naned-expr ds) ds))]
[1d (nanme) (| ookup nane ds)]))
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Function Calls

{deffun {f x} {+ 1 x}}

(itnterp {wth {y ZW}W
)

{t 10}}
[]
iy = 2 |
(itnterp {f 10ﬂ)
] o

(interp {+ 1 x})
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Function Calls

{deffun {f x} {+ 1 x}}

(interp {with {y 2}}
)

{f 10}}
0
y = 2
(interp {f 10ﬂ)
0

x = 10

(interp {+ 1 xﬂ)

Interpreting function body starts with only one
substitution
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F1WAE Interpreter with Deferred Substitutions

Interp : FIWAE | i st-of - FunDef DefrdSub -> num
(define (interp a-flwae fundefs ds)
(type-case FIWAE a-f 1lwae

[ app (nane arg-expr)

1))
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F1WAE Interpreter with Deferred Substitutions

Interp : FIWAE | i st-of - FunDef DefrdSub -> num
(define (interp a-flwae fundefs ds)
(type-case FIWAE a-f 1lwae

[ app (nanme ar g-expr)
(l ocal [(define a-fundef
(1 ookup-fundef name fundefs))]

(interp (fundef-body a-fundef)
fundef s

(Interp arg-expr fundefs ds)

-))1))
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F1WAE Interpreter with Deferred Substitutions

Interp : FIWAE | i st-of - FunDef DefrdSub -> num
(define (interp a-flwae fundefs ds)
(type-case FIWAE a-f 1lwae

[ app (nane arg-expr)
(l ocal [(define a-fundef
(1 ookup-fundef name fundefs))]
(interp (fundef-body a-fundef)
fundef s
(aSub (fundef-arg-nane a-fundef)
(Interp arg-expr fundefs ds)

(nmtSub))))l))
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