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Do exercises8.1,8.2,8.6,and8.7. Handin thesolutions.

Exercise 8.1 Writeatail-recursiveversionleni : int list -> int -> int andaCPS(continuation-passing
style)versionlenc : int list -> (int -> int) -> int of thelist lengthfunctionlen:

fun len [] = 0
| len (x::xr) = 1 + len xr;

Exercise 8.2 Write a continuation-passingversionrevc : ’a list -> (’a list -> ’a list) -> ’a
list of thelist reversalfunctionrev:

fun rev [] = []
| rev (x::xr) = rev xr @ [x];

This shouldbe calledasrevc xs id, whereid = fn v => v is the identity function. Thenobserve that the
continuationk canalwaysberepresentedby a functionof theform fn u => u @ r. Usethis to obtainanefficient
tail-recursiveversionrevi : ’a list -> ’a list -> ’a list of thelist reversalfunction.

Exercise 8.3 Write a tail-recursive versionprodi : int list -> int -> int anda continuation-passing
versionprodc : int list -> (int -> int) -> int of thelist productfunctionprod:

fun prod [] = 1
| prod (x::xr) = x * prod xr;

Exercise 8.4 Optimizethe tail-recursive versionandthe CPSversionof theprod functionabove. The ideais that
bothversionscouldterminateassoonasthey encountera zeroin thelist (becauseany list containinga zerowill have
productzero).

Exercise 8.5 Write moreexamplesusingexceptionsandexceptionhandlingin the small functionalandimperative
languagesimplementedin cont/fun.sml andcont/imp.sml, andrun themusingthegiveninterpreters.

Exercise 8.6 Whatstatementsarein tail positionin thesimpleimperativelanguageimplementedby coExec1 in file
cont/imp.sml? Intuitively, thelaststatementin a statementblock{ ... } is in tail positionprovidedtheentire
block is. Canyouarguethatthis is actuallythecase,lookingat theinterpretercoExec1?

Exercise 8.7 In the coExec1 versionof the imperative languagein file cont/imp.sml (with Throw but not
TryCatch), addan EThrow expressionto the expressionabstractsyntax,and rewrite the expressioninterpreter
eval in continuation-passingstyle. Its returntypeshouldbeanswer asfor coExec1, andit shouldtake a normal
continuationof type(int -> answer) asargument,but noerrorcontinuation.An errorcontinuationis notneeded
whenwedo not implementexceptionhandling.

Your interpretershouldbeableto executerun1 ex4 andrun1 ex5 where

val ex4 =
Block[If(EThrow (Exn "Foo"), Block[], Block[])];

val ex5 =
While(EThrow (Exn "Foo"), Block[]);

Exercise 8.8 (Project)Write a programto transformprogramsinto continuation-passingstyle,usingtheDanvy and
Filinski 1992presentation(whichdistinguishesbetweenadministrativeredexesandotherredexes).

Exercise 8.9 (Project)Implementasubsetof thelanguageIcon(http://www.cs.arizona.edu/icon/)using
continuations.

Exercise 8.10 (Somewhat hairy project)Extenda higher order functional languagewith the ability to capturethe
current(success)continuation,andto applyit. Seepapersby Danvy, Malmkjær, andFilinski. It would beagoodidea
to experimentwith call-with-current-continuation in Schemefirst.
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