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Do exercises8.1,8.2,8.6,and8.7. Handin the solutions.

Exercise 8.1 Write atail-recursveversionl eni : int list -> int -> int andaCPS(continuation-passing
style)versionl enc : int list -> (int -> int) -> int ofthelistlengthfunctionl en:
fun len [] =0
| len (x::xr) =1 + len xr;
Exercise 8.2 Write a continuation-passingersionreve : 'a list -> ("a list ->"a list) ->"a

| i st of thelist reversalfunctionr ev:

(]

rev xr @[x];

fun rev []
| rev (x::xr)

This shouldbe calledasr evec xs id,whereid = fn v => v istheidentity function. Thenobsene thatthe
continuatiork canalwaysberepresentetly afunctionof theformfn u => u @ r. Usethisto obtainanefficient

tail-recursveversionrevi : 'a list -> "a list -> "a |ist ofthelist reversalfunction.
Exercise 8.3 Write atail-recursve versionprodi : int list -> int -> int andacontinuation-passing
versionprodc : int list -> (int ->int) -> int ofthelist productfunctionpr od:
fun prod [] =1
| prod (x::xr) = x * prod xr;

Exercise 8.4 Optimizethe tail-recursve versionandthe CPSversionof the pr od functionabove. Theideais that
bothversionscouldterminateassoonasthey encounter zeroin thelist (becausery list containinga zerowill have
productzero).

Exercise 8.5 Write more examplesusing exceptionsand exceptionhandlingin the small functionalandimperative
languagesmplementedn cont / f un. sm andcont /i np. sm , andrunthemusingthegiveninterpreters.

Exercise 8.6 Whatstatementarein tail positionin thesimpleimperative languageémplementedy coExecl in file
cont /i np. sm ?Intuitively, thelaststatemenin a statemenblock{ ... } isin tail positionprovidedtheentire
blockis. Canyou arguethatthisis actuallythe caseJooking attheinterpretercoExec1?

Exercise8.7 In the coExec1 versionof the imperatve languagein file cont /i np. sm (with Thr ow but not
TryCat ch), addan EThr ow expressionto the expressionabstractsyntax, and rewrite the expressioninterpreter
eval in continuation-passingtyle. Its returntype shouldbeanswer asfor coExec1, andit shouldtake a normal
continuatiorof type(i nt - > answer ) asargumentput no errorcontinuation.An errorcontinuationis notneeded
whenwe do notimplementexceptionhandling.

Yourinterpretershouldbe ableto executer unl ex4 andrunl ex5 where

val ex4 =
Bl ock[ | f (EThrow (Exn "Foo"), Block[], Block[])];

val ex5 =
Wi | e(EThrow (Exn "Foo"), Block[]);

Exercise 8.8 (Project)Write a programto transformprogramsnto continuation-passingtyle, usingthe Darvy and
Filinski 1992presentatiorfwhich distinguishedetweeradministratve redexesandotherredees).

Exercise 8.9 (Project)implementasubsetfthelanguagdcon(htt p: // ww. cs. ari zona. edu/ i con/ )using
continuations.

Exercise8.10 (Somavhat hairy project) Extenda higher order functional languagewith the ability to capturethe
current(successgontinuationandto applyit. Seepaperdy Darnvy, Malmkjeer, andFilinski. It would beagoodidea
to experimentwith cal | - wi t h- current - conti nuat i on in Schemdirst.



