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Overview

Disjoint Sets
The datatype — simple version
case expressions
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Disjoint Sets: An Example

A shape is either a circle, a square, or a triangle

the union of three disjoint sets

A datatype declaration for shapes:

datatype shape = Circle of real
| Square of real
| Triangle of real*real*real;

Answer from the SML system:

> datatype shape

>
>
>

con Circle
con Square
con Triangl

e

n :

n :
= fn :

real -> shape
real -> shape
real * real * real -> shape
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Constructors of a dat at ype

The tags C r cl e, Squar e and Tr 1 angl e are constructors of
values of type Shape

- Circle 2.0;
> val 1t = Circle 2.0 : shape

Triangle(1.0, 2.0, 3.0);
> val 1t = Triangle(1.0, 2.0, 3.0) : shape

- Square 4.0;
> val 1t = Square 4.0 : shape

Equality on Shapes is defined provided . ..

- Triangle(1.0, 2.0, 3.0) = Square 2.0;
> val 1t = false : Dbool
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Constructors In Patterns

fun area(Circle r)
| area(Square a)
| area(Triangle(a,b,c)) =
let val d = (a + b + ¢)/72.0
In Math.sgrt(d*(d-a)*(d-b)*(d-c))
end;
> val area = fn : shape -> real

Math.prt * r * r
a > a

a constructor only matches itself

area (Circle 1.2)
~ (Math.pi *r * r, [r— 1.2])

~
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The Case-expression

Form:
case exp of
pat; == e
| pat; => e
I pat, => ey
Example:
fun area s =
case s of
(Circle r) => Math.pi * r * r
| (Square a) => a*a

| (Triangle(a,b,c)) =>
let val d = (a + b + ¢)/72.0
in Math.sqrt(d*(d-a)*(d-b)*(d-c))
end;

(©Michael R. Hansen, Fall 2004 — p.6/15



Enumeration types — the Or der type

datatype order = LESS | EQUAL | GREATER;
Predefined ‘compare’ functions, e.g.

y

LESS Ifx <y
Int.compare(x,y) = < EQUAL If x =y
| GREATER ifx >y

Example:

fun countLEG []
| countLEG(X::rest)
let val (yl,y2,y3) = countLEG rest 1In
case Int.compare(x,0) of
LESS = (yl+1l,y2 ,y3 )
| EQUAL => (y1 ,y2+1,y3 )
| GREATER => (y1 ,y2 ,y3+1)

(0,0,0)

end;
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The opt | oNn type

datatype “a option

Example

fun smallest []
| smallest(x::xs)

> val

> val

case smallest

NONE | SOME of ’a;

NONE

xs of
NONE => SOME X
| SOME y => 1f x< y then SOME x else SOME y;

smallest = fn - Int list -> Int option
- smallest [2, "3, 6];
It = SOME “3 - Int option
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smallest — continued

The predefined function val Of
exception Option;

fun valOF(SOME Xx)
| valOf NONE

X
raise Option;

> val ’a valOf = fn - ”a option -> ’a

- 3 + valOf(smallest [1,2,9]);
> val it = 4 : int
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