
# Exceptions
Defining exception:

I convention: capital
exception Silly a type ex

hamdle of raise are both
I keyword

If 1=2 then raise
type

Sill, else 42
matches whatever type
so we can assign it come vacions typeit never will have value

Handle exception'
If I=2 then raise silly else 42) handle silly as 100
In general:

((es) handle pa» all need be same type
all weed match exn

( Pr » en)

* exception propagates up until something handles it, else uncaught exception

If I=2 then naise silly else I divo) houdle Silly s 100 is 1000

Lee is

'a a

4>42

er
ez

= 1000



Exception with data
exception Rdin of real Rdiv: real - ex

Raw 1.0 : ex

raise (Rov 1.0)

fum divide (x, y) =
if Real abs (y) 10.0001 thenraise (Rai y)

else x/y
fun flx, y, z) = (x + ndivide (y, =)) haudle (Rdiv r) = 1000.0+p§ (2.0,2.0, 2.0) 4 3.0
§ (2.0, 2.0, 0.0) 40 1000.0

#N-Queen problem - backtracking
int * int (a board wondinate »)

It threat: int a int s int tint a bod;
fur threat (a, b) (a,d) = a= c orelse bed orelse

the I two position threaten each other *)
atb=utd areke a-b=c-d

C* conflict int #
fur conflict ph. =.point
exception Conflict

lint # int list a bod if
(threat p)'bool) - 'a list - bool

piece can go there #s)

:'a

int ->
List. exists

('a



Exception approach col
C* addqueen:
fun addqueen

boardsize existing, pieces sohitionint we int # (int tint) list -> (int to int) list(i,n, Q) =
let fun try j= If conflict (i, j) O then raise confictelse if i =n then (i,j:: Q

else adelqueen (itt, n, lij) " Q))
handle couflict is
else try (j+1)

if jan then raise Conflict

C* nqueensfun inqueens n = (SOME addqueens (I, n, I))) handle Conflict = NONE

in try Iend
* )



Continuation approach
In addaueen: it a int is chirt tint ) list -> (Cut tint) list ='a) = Cunit > 'a I = 'a *)
fun addqueen (i, n, Q) se fe =

let fun thy j=
let

fun fenew (I = if jan then fed) else try fit)

conflict lijlo then
If i=n then se

end dee addqueen (itt, n, lijs. a) so faneso
try Ien

fum nqueens n = addqueen (I, n, =1) (fn (2 » SOME O) (fn ( iS NONE)

continuation wor exception approach

- Use NONE, omitted.

m

in

if
else

fcnew ()lij: Q



# When contruation much better them exception
It search: ('a-bod) i'a tree
fin search p Empty se fe: fe()

I search p (Node ( L,%, R)) se fc =let

I embed fo in sc, so caller can reject auswer- (a= (unit ='b) = 'b) = (unit »'b) ='b

fun fenew = search ph se (fall is search oR se fe)
in if pa thensC × fcnew

end fanew c)
fim ever a a s mod 2

like normal find
fun funderen.T= search even T (fn x = fn- = SOMEX) (faI) = NONE)

6 finds all without extrafundevens T= search even T (fn i a fink » Xi kld) (fall i I)

else

= 0

fun


