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structure (1)
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51: MultiSet (lecture4-1.ml)
RERDZEICIT . RKECTP7OTER

# 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.mmember a 5;;
- : bool = true




structure (2)

= open: structure = TF<

= structure NDEEZ . BUTIOTEX

# open MultiSet;;
# add empty 5;;

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

# member (add empty b) 10;;
- : bool = false
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signature DiEF (1)
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= signature % structure [CEF
# 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>

| RF—YEONBREREND
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signature DEAH (2)

# open AbstractMultiSet;;

# let a = add (add empty b) 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

11



T W R

functor DER:

b > > >

m structure H*S structure NOD | BEEEX |

{51 lecture4-2.ml

= signature ORDERED TYPE
—EDZEIER - FERRDOEDE
= functor MultiSet2

ORDERED_TYPE %4¥7D structure (X9 3
ECDEE

12



T W R
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AbstractSet2: SETFUNCTOR THIPRUTC
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 “ocaml”;;
- : bool = false
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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 “ocaml”;;

- : 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)
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DEITINTIV (2)

= {31
= mySet.mli, mySet.ml
= module MySet DEF
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DEITINTIV (3)

m E1761 (1)
s COEFIF1EIBS TP 2> CHBIE
% ocamlc -c mySet.mli
% ocamlc -c mySet.ml
% ocamlc -c unig.ml
% Is -F *.cm*

mySet.cmi mySet.cmo unig.cmi unig.cmo

% ocamlc -0 myunig mySet.cmo unig.cmo
% Is -F myuniq
myunig* IEFHEE:

T 21— ILDER/NKTFI
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DEIINTIV (4)

m E176 (1)
% ./myuniq
OCaml
Standard ML
C++
OCaml
"D

1C++

2 OCaml

1 Standard ML
%
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PEIINTIV (B)

m.cmo Z71IDA 25T )5 TOFA

# #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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SRRE3 (f51)

# 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
val get: ‘at-> key -> ‘a
exception Not_Found
end
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saea3 (f512)

# 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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