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structure (1)

n ZEPELS td)""EO)E{E‘
{5l]: MultiSet (lecture4-1.ml)
AERDOZTEICIT . RKETIZ oA

# 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)

= open: structure & F<

= structure NDTEEZ . BEULUTI7OTEAR

# open MultiSet;;

# add empty 5;;

- int MultiSet.set = Node (b, Leaf, Leaf)
# member (add empty 5) 10;;

- : bool = false
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signature DB (1)

m signature % structure (CBIFF
# module AbstractMultiSet = (MultiSet : MULTISET);;
module AbstractMultiSet : MULTISET
# let a = AbstractMultiSet.empty;;
val a : 'a AbstractMultiSet.set = <abstr>
# let b = AbstractMultiSet.add a 5;;
val b : int AbstractMultiSet.set = <abstr>
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signature DER (2)

# open AbstractMultiSet;;

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

val a : int AbstractMultiSet.set = <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
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functor & signature
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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 “ocam
- : bool = false

In .
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functor & signature (3)

# module NCStringSet = AbstractSet2(NCString);;

module NCStringSet : sig ... end

# let sa = NCStringSet.add NCStringSet.empty
“OCaml”;;

val sa : NCStringSet.t = <abstr>

# NCStringSet.member sa “ocam
: bool = true

# AbstractStringSet.add sa “ocaml”;;

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

In .
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= module SomeThing :
sig [someThing.mli ®AE] end
= struct [someThing.m| DAZE] end
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ﬁ%ﬂ:lyi\‘"r U (3)

m3E ?‘JW'J (1)

% ocamlc -c mySet.mli

% ocamlc -c mySet.ml

% ocamlc -c unig.ml

% Is -F *.cm*

mySet.cmi mySet.cmo unig.cmi unig.cmo
% ocamlc -o myunig mySet.cmo unig.cmo

% |Is -F myuniq
myuniq* B H B

€Y1 - IVDOEFRNKFIR
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SENAINAT IV (4)

o
m 3

17151 (1)
% ./myuniq
OCaml
Standard ML
C++
OCaml
D
1C++
2 OCaml
1 Standard ML
%



FE NIV (5)

m.cmo 77AIDA 2T T IETHF

# #load “mySet.cmo”;;

# MySet.empty;;

- : '"a MySet.set = <abstr>

# MySet.remove _top;;

Unbound value MySet.remove_top
# open MySet;;

# empty;;
- : 'a MySet.set = <abstr>
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saea3 (f511)

# module NCStringAssociation = Association(NCString);;
module NCStringAssociation :
sig
type key = NCString.t
and ‘at = ‘a Association(NCString).t
val empty : ‘at
valadd : ‘at-> key->‘a-> ‘at
val remove : ‘at-> key -> ‘at
valget: ‘at-> key -> ‘a
exception Not_Found
end
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saea3 (1512)

# open NCStringAssociation;;

# let sa = add empty “C" “/* */"::

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

val sa : string NCStringAssociation.t = <abstr>
# let sa = add sa “Perl” "#";;

val sa : string NCStringAssociation.t = <abstr>
# get sa “ocaml”;;

- 1 string = “(* *)”
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