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Currying: syntactic sugar

A maybe more convenient notation
fun plus X y = X + vy
which Is syntactic sugar for

fun plus X = fny == X + vy

which is itself syntactic sugar for
valplus = fn X = fny = Xx+y

fun definitions are

recursive!
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Currying: some more examples

fun f (x, vy, z) = (x + y) div z

(x f: int % int % int —> int x)

fun g x y z = (x + vy) div z

(x g: int —> int —> int —> int x)

fun h (x, y) z = (x + y) div z

(x h: int x int — int —> int x)
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return type are functions.

Remark: Some require return type to be a higher-order function.
We do not adopt this stricter definition.

-} Higher-order functions facilitate writing parametric code.

-} Higher-order functions facilitate staging.
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*)
o d filteris higher-order

-} takes the predicate p: ‘a —> bool as an argument

-} filter is curried

-} filter is predefined as List.filter.
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Filtering elements in a list, given a predicate:

fun filter (p: 'a —> bool) ([]: 'a list): 'a list = []
| filter p (x::xs) = if p(x) then x::(filter p xs)
else filter p xs

Filter in action:

val keepevens = filter (fn n => n mod 2 = 0)

val [2,~6, 10] = keepevens [1,2,~5,~6,11,10,13]
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fun 1ncr x = x + 1 e : 'h
fun double x = 2 * X fog

Then we have:

fn X = 2X + 2
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double o 1incr
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Transforming elements in a list, given a transformation function:

(x map: ('a — 'b) —> 'a list —> 'b list
REQUIRES: true

ENSURES: For all n=0, map f [X1,.,Xn] = [f X1,u, T Xnl
*)

fun map (f: 'a —> 'b) ([]: 'a list): 'b list = []
| map f (x::xs) = f(x)::(map f xs)

Example:
map double [1,2,3] ==> [2,4,6]
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Let’s implement foldl and foldr:
(x fold: ('a *x 'b —> 'b) —> 'b —> 'a list —> 'b x)
fun foldl f z [] = z

| foldl f z (x::xs) = foldl f (f(x,z)) xs

fun foldr f z [] = z
| foldr f z (x::xs) = f(x, foldr f z xs)
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Higher-order function: fold

Let’s implement foldl and foldr:
(x fold: ('a x 'b —> 'b) —> 'b —> 'a list —> 'b *)
fun foldl f z [] = z

| foldl f z (x::xs) = foldl f (f(x,z)) xs

fun foldr f z [] = z
| foldr f z (x::xs) = f(x, foldr f z xs)

Homework:

foldl (op ::) [] [1,2,3,4] ==> 7
foldr (op ::) [] [1,2,3,4] ==> 7
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That's all for today. See you on Thursday!



