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= allas pattern

# match (1, (2, 3)) with (X, (y,zas a)) -> a
-int*int = (2, 3)

- 0
( Y, (z as a)
(y,z)asa )



- structure
- signature
- functor



structure (1)

- MultiSet (lecture4-1.ml)

&5

# MultiSet.empty;;
- : a MultiSet.set = MultiSet.Leaf
# let a = MultiSet.add MultiSet.empty 5;;

val a : int MultiSet.set = MultiSet.Node
(5, MultiSet.Leaf, MultiSet.Leaf)

# MultiSet.member a 5;;
- : bool = true



structure (2)

= 0pen: structure

~ structure
# open MultiSet;;
# add empty 5;;

- int MultiSet.set = MultiSet.Node
(5, MultiSet.Leaf, MultiSet.Leaf)

# member (add empty 5) 10;;
- : bool = false



signature

= Structure
P /

~ T MULTISET:

=~type a set
~remove_top



sighature (1)

= sighature  structure

# module AbstractMultiSet = (MultiSet : MULTISET);;
module AbstractMultiSet : MULTISET

# let a = AbstractMultiSet.empty;;

val a : a AbstractMultiSet.set = <abstr>

# let b = AbstractMultiSet.add b 5;;

val b : int AbstractMultiSet.set = <abstr>




sighature (2)

# open AbstractMultiSet;;

# let a = add (add empty 5) 10;;

val a : int AbstractMultiSet = <abstr>

# AbstractMultiSet.remove_top;;

Unbound value AbstractMultiSet.remove_top;;
# MultiSet.remove_top a;;

This expression has type int AbstractMultiSet.set
but it is used with type a MultiSet.set



functor

= Structure structure

~ - lecture4-2.ml
~signature ORDERED TYPE

~functor MultiSet2
ORDERED TYPE structure



functor signature

= functor signature
-~ SETFUNCTOR: MultiSet2
functor signature

~elem concrete (Elt.t)
=t abstract

- AbstractSet2: SETFUNCTOR
functor MultiSet2
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functor signature (2)

® ® ® ®
# module AbstractStringSet =
AbstractSet2(OrderedString);;
module AbstractStringSet : sig ... end

# let sa = AbstractStringSet.add
AbstractStringSet.empty “OCaml’];

val sa : AbstractStringSet.t = <abstr>
# AbstractStringSet.member sa “bcaml’7;
- . bool = false

11



functor signature (3)

# module NCStringSet = AbstractSet2(NCString);;
module NCStringSet : sig ... end

# let sa = NCStringSet.add NCStringSet.empty
‘OCaml’7;

val sa : NCStringSet.t = <abstr>

# NCStringSet.member sa “bcaml’;};
- - bool = true

# AbstractStringSet.add sa “bcaml’;;

This expression has type NCStringSet.t =
AbstractSet2(NCString.t) but is here used with type
AbstractStringSet.t = AbstractSet2(OrderedString.t)
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signature MULTISET

-~ Structure

13



structure
signature

- signhature

record
signature
abstraction
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3 (optional)

= ORDERED_TYPE key

functor
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3( 1)

# module NCStringAssociation = Association(NCString);;
module NCStringAssociation :
Sig
type key = NCString.t
and at= a Association(NCString).t
valempty : at
valadd : at->key-> a-> at
val remove : at->key-> at
valget: at->key-> a
exception Not_Found
end
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3( 2)

» » »

# open NCStringAssociation;;

# let sa = add empty “C>“f* */*7;

val sa : string NCStringAssociation.t = <abstr>
# let sa = add sa “OCaml”>“(* *)*7;

val sa : string NCStringAssociation.t = <abstr>
# let sa = add sa “Perl”™#77,

val sa : string NCStringAssociation.t = <abstr>
# get sa “bcaml’7;

- . string = “(* *)”’
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