1 Curried vs. Uncurried Functions
Di gr essi on
Use of parenthesis:
1. (A>B)=>C Gve nme a function fromAto Band Il
give you C(Curried)
2. A>(B>0 Gve ne aitemof type Aand | will give
you a function that maps fromB to C
3. A*B->C Gve ne atuple(A B) and I'I| give you
C(Uncurri ed)

Code sanples for curried and uncurried functions...
NOTE: x is of type A, and y is of type B

let curry f = funx - funy — f(x,y)
let uncurry = fun(x,y) - (f x)y or fxy

Properti es: curry(uncurry(A=>(B>0C)))=curry(identity nap)
uncurry(curry((A*B) 2C))=uncurry(identity map)

2 Continuation-Passing Style

First we develop a notivation for the CPS.

In the foll ow ng exanples: These are the definitions of
fst and snd function.

let fst(x,y)=x: (@*pB) - a
let snd(x,y)=y: (a@*p) - S
let f ns =

if n=0then s
else let x = fst s

y =snd s
' =(X-y, X+y)
inf (n-1) s’

Sanme as:
let f = fun n>fun s>
if n=0then s
else let x = fst s
y =snd s
s’ =(X-y, X+y)
inf (n-1) s’



Let’s say that we know n early so that we nake our first
attenpt at staging this function.

n =2

let f n <s> =
if n=0then s
else <let x = fst ~s
y = snd ~s
S’ =(X-y, X+y)
in~(f (n-1) <s’'>)>

Specialize the function with n = 2:
<fun (a, b)>~(f 2 <(a, b)>)>

This function has type: int-=>(<int*int>><int*int>)

Wen this code is executed, we get the foll ow ng:

<fun s->
let x = fst s

y =snd s

s’ =(X-y, X+y)

let x = fst s’
y =snd s’
s’ = (X-y, X+y)

ins >

This code seens a bit costly. Fst and snd operations are
not cheap. Creating tuples is also a costly operation, and
we have 9 costly operations. W do not need all of this;
optim zation can be done at this tine.

| DEALLY WE WOULD WANT THE CCDE TO LOXX LI KE:

<fun (a, b)->
let x =a-»b
y =a+b
X'=X -y
y=x +ty
in (x,y")>

PROPOSED SOLUTI ON: Change the incom ng type
i nt 2(<i nt>*<i nt>2<i nt >*<i nt >)



let f ns =
if n=20then s
else let x = fst ~s
y = snd ~s
S’ =(<~X-~y>, <~X+~y>)
inf (n-1) s’

<fun(a, b)>~(let(x,y)=f 2 (<x> <y>) in >(~x,~y)>)>
PROBLEM

This function has code duplication of costly functions
whi ch is al so undesirable.

TRUE SOLUTI ON: Use CPS (for next tine.)

EXERCI SE:  SEE | F GENERAL TRI CKS FOR HANDLI NG CCDE
EXPLOSI ON I N TH S EXAMPLE



