
Lec 11
#Combinators

5 aka pout -wise

- fare that 'combines / spentes on' funes

(+9)(X) = fex) +96X) I Do that!infix it
fun (f++ g )(x) = f(x) + g(x)wtix* *

fur MAX (Fig)(x) = Int. max (fC). g(x)) S

- : ('a sint) * ('a sint) » ('a » int)

Applications:

double = id #id
square = id see id
quadratic = double #anare § fn x = x*x +21%

#Staging
Consider:

lint y int) = int
fun fo (xiint, y:int): it

let val z, int = horrible_computation (x)
M somehow stash the result

, takes a year : I

to do better?

- another year

e.g. (op o)
Math:

ML:

val
val
val

& tyend How

f1 (5,10)
fa(S, 7) :C



"try.. / int -oint sint
fur fo to: int)ly-int): intlet

vall z, int = horrible_computation (x)

£ 59 ] Um... wh oh... also takes a years

la' 10 ic Padlem not salvedla' 7
But were trying to compute as soon as frst ang gwen
- Try:
fum Is (X: int): int - int

let val z= horrible_computation (X)

val fa = fas

ent' (yint) » yta
val fs = f35 - a year

=

! ty
end

takes
takes
takes

E

in

I year
1 усат

f3'10
fs' 7



#Catamorphism aka natural fold

(* map: ('a-s'b) = 'a list - 'b hist #)

datatype la tree = Empty I Nade of 'a tree is 'a th' a tree
Now do same to tree

tmap
Consider Ix,, x=, x,]

- 'b tree#)

We can write of as

f(x,, f(Xa, f(Xall) is folds f= IXI, Xe, as I

constent constructor
Node (Empty, I, Node (Empty, a, Empty?)

Node

Recall:

*з C)

replace
stree

non-constant
constructor *з z

Consider

2 Empty Node ~ a

Empty 3 Empty 3



It told: ('b # 'a # 'b ='b) - 'b - 'a tree
fun toldtold IL, X, R) = fC ffold f= L, x, told f= R

Some other tree

datatype 'a
Che toldfun told

1 tfola

Node of 'a tree is 'a tree
C'a » 'b) - Eb ab ab' = 'a tree ='b *)

Node (Li) = f(fold g fL, told g fR)

Leaf of 'al
do for node

datatype a option= NoNE I SOME of 'a
'b = l'a »'b) -= 'a option » 'b)It optfeld

fun optfold1 optfold
a 1 NONE = 2f (SOME *) =f*

* Conmenion btwn. structural induction + fold

э 'b

tree
do for Leaf

=

g
д

Humn.

# Bonus


