
Lec 91 Polymorphisin

Observations: miles that for any tX::XS :t list *it, xS: t list
* Notice things have flexible type?
# what Sill does:

datatype a list = nil I is of ha a 'a list
Land a coumared that makes is an infer op I
So what's type of nil?- 'a list I a or "b list, ete.

takes the type of a

1: true:: L].
'a list,

(IJ, IID: 'a list * 'b list
"not committed yet

Then :int list

"Commit"
aka

"instantiate"

a list
Consider

unt list
a list, 'b list it list, a list list

Also trike:: [J: bool list
'a list list int list lst

But a list b list

bad list
):



#Apha tree

datatype a trees Empty | Node of 'a treet 'a a 'a tree
If trav: 'a tree a 'a list

flatten tree into list
fun trav (Empty

trav (Node
:'a tree): 'a list = []

L, x, R)) = trauk @x:: trau R
I Brilt in @ (op@') is a list t 'a list -> 'a list

Type amalysis But IJiL I is value cur II is val and i: is constructer.
Empty is not constructor. For this class constructor

trav (Empty): 'a list?, appliedsO val is val

compiler net happy of polymorphie thingsnot value

traw (Node (Empty, I, Empty»: int list
# Zip

'a list i 'b list = ('a* 'b) list
true
I rip and drop extra in longer list ]

- : 'b list): ('at 'b) list = [I

I zip (xixs, yays) = (81y) is zip (X5, ys)
val L= zip (I1, 2, 3, 4,51, I "a", "b", "C",.

" LCI, "a"),
C2, "b "'),

"d'J)
(3, "e"), (4, "d")J

: Cint is string ) list
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REQ
ENS

#)
zip (II:
240 (- 'a list.

,[1) = LI



If Lock up

(* lookup: ('ak'as bod) * 'a re l'at'b) list a 'b option #)
fun lockup (- ak'a - bod, - 'a, II: ('a «1b) list ) : 'b option = NONEI lookup (eg, x. (arb)::rest) =

'If eg(y, a) then soMe b else lookup leg, X, rest)

datotype la option = NONEI SOME of a

tail recursive

Also, we cant always pattern
match to check equality

lookup (cop =), 2, L) : string option

lockup (cop =), 42, L) : string option

# Type inference

two types, weigher most general.
defants to int addition.

I sometimes there are corner cases, such as than (Empty) and t
* M almast ahway's tries to come up with the scout geveral type of expressionsdone get eat get

It is most
3. It', eit, general upe for ee:t

t' is am instance oft.
if team be obtained from t
consistantly

> this t is unique up to type variable choice ice. a si's
instantiating type varates

#Type inference example
- fun square y = y*ykl: int » int

eg.
SOME "b"

NONE

Def:

Def:

int/real



- fun furst (x,y) =* : 'a t'b a 'a
- fun sarf (f, *) = square (f*): C'a-sint) *'a - int

I tail recursive. will loop forever- fu g × = 9 * :la s 'b
- fun hx =h (ha) :as'a

Do we even have any interesting 'a i'b?Turns out we can prove no. Take 312.

- fun id x ax: 'a »'a
" id square 12: int
- square (id 12): int
- square id 12: ill-typed

I not tail recursive. will loop until run out of memory

Aid square) 12left associalive
square 12 a


