
Lec 20 Lazy

* Dealing with infuite data structure.
Consider f us (fns a for). Are they the same?

*I could be expression, not value, but (fn a a fo) can only be value
fun loop a = loop o

lop I) a loops (fn a= (loop i)X) a just waits there
# Suspension

Def A suspension of type t is a fune of type unit at
(fn I'»e),: it at is a "I suspension"

L 'kay' representation of e
Calling a suspension on is is called" forcing the suspension

Let eit
any expression

Def A stream
#Sig for stream

Signature STREAM=
sig

is some infurite data structure.

Tre a stream (* aestract we)
datature'a front = Empty I Cons ofval expose : a stream = a front
val delay: (unit s 'a front)

a * a stream

- 'a stream



val
val
val
val
val

empty: 'a streamwill: 'a stream " bod
take: 'a stream as int a 'a list
map: ('a-> 'b) » 'a stream »'b stream
fitter: ('a ' bool) » 'a stream » a stream

Structure Stream :> STREAM =
struct

datatype a stream.and 'a front Stream of (unit
6 suspension of frontfront)

= Empty, ' cons of'a y iafun expose (Streamfun d
val emptythe mul s =

I could loop!

= di)
Stream d

delay (fa () » Empty)
(case exposes of Empty is true I-'false!

Structure S= Stream
Example аде

ones' () = S.Cons (1, S.delay (fn () > one' !)))
ones = S.delay ( fn l) » ones!))

:ones' unit is int S.front
:mt S.stream

hatsFrom'y=S.Cons (x, S.delay (fn () = nats From' (*+1)))
nats From y = 5. delay (fn l) is nodstroni x)hats From o

end

- a
stream

end

fin
val

fim
fun
val



# More jargons
Def Streams X. Y

Stake (X, n) ave eep if
S. take (Y,n)

Stream X is productive if S.expose X returus
d. Ens n, xis with productive x'
Stream X is infinite if it's productive and we
never get Empty

(* map: ('a »'b) = ('a Stream) " ('b Stream) #)
тар, (fn () » map' flexpose s))fs=

& Empty =
mapmap, (Com's ix, s')) = map': l'a »'b) ='a front a'b frout

(* fitter: ('a-> bod) > 'a Stream
filter

and fitter' p Empty
- 'a Stream

(cons (K, s')) =then
ions (x, fitter p s')

eke fitter' p (expose s')

for all n

Def

Def

#Map

funand
(

filter'if



Example usage
val evens = S.map (fn x»2*7) nats[0, 2,4] = S. take Cevens, 3)

S.filter (fn
S. expose

=X<0) hats & almost instantaneous

# Code to compute all prime

loops forever.
Notice is is empty streambut the code cannot tell

fun sieveand sieve S.delay (fn 1) > seive' (S. expose))
sieve' (S.Coms (pis)) =

S.Empty =3.Empty

S.cons (p, sieve (Sfilter (fn x it x mod p +0) sI
vail primes = sieve (hats From 2)

var
valAs
val

x
NS

v
2 v3

s=


