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[What is a set?]

A set is: an unordered collection of distinct values of the same

type.
o what is a set? 2
e set type expressions 3
o set operators 3
o set value expressions 6
Examples:
o examples of modeling using sets 7
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Examples I

'Set Type Expressions|

o type expr-set denotes the type consisting of all finite sets Bool-set
v, val denotes the type consisting of the sets:
where n > 0, v; : type_expr

. - {1
o type expr-infset denotes the type consisting of all sets {true}
{false}

{vl: RS Vn}a
{true,false}

{vi, ..y Vay - }

where n > 0, v; : type_expr

Un\€¢c G D, 2, card

Nat-set

denotes the type consisting of the sets:

{
card {n | n: Nat} = chaos {o}
{1}

{0,1}

(12,3}
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Bool-infset = Bool-set

Examples
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‘Set Value Expressions I
Enumerated:

{1.2}
{121}

{value_expry,...,value_expry, }

Nat-infset

denstes the type cmnsisting »f the sets:

{}

{0}

{1}
{01}
(12,3}

{0,1,2,34,..}
{2357,.}
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'Set Example I}

scheme RESOURCE_MANAGER =
class

type
Resource,
Pool = Resource-set

value
obtain : Pool = Pool x Resource

obtain(p) as (pl,rl) post rl € p A pl = p\{rl}
prep # {},

release : Resource x Pool = Pool
release(r,p) = p U {r}
prer ¢ p

end

Ranged:

Comprehended:

(3.7} ={34567}
{3..3}={3}
{3.2t=1{}

{value_expr; .. value_expra}

{2%n |n: Nat -n < 3}

{value_expr; | typingi,...,typing, - value_expro}
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'Set Example II]

scheme EQUIVALENCE_RELATION =
class

type
Elem,
Class = Elem-infset,
Relation = Class-infset

value
is.wf_Relation : Relation —+ Bool
is_wf Relation(r) =

{3érn
(Ve:FElem-Jc:Class-c€rAe€c)A

(Vel,e2: Class -
clerAc2erAcl #c2=clnNec2={}),

initial : Relation = {{e} | e : Elem},
make equivalent : Elem x Elem x Relation — Relation
make_equivalent(el,e2,r) =

{c|c:Class-cerAn{el,e2} Nc={}} U

{clUc2]|clc2: Class

clerAnc2erAel €clAe2ec2},

are equivalent : Elem x Elem x Relation — Bool
are_equivalent(el e2,r) =

(3c:Class-cerAel €cAe2ec)

end
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‘Set Example IT — continuedl

Are the fsllswing preperties true far
EQUIVALENCE_RELATION ?

(1) is-wf_Relatisn(initial),

(2) Ve, e : Elem, r : Relatien -
is_wf_Relatisn(r) =
is_.wf_Relatimn(make_equivalent(e; eq,r))
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'Set Example IIT — continued]

is_.wf_Database(empty),

Are the following properties true for SET_DATABASE?

V k : Key, d : Data, db : Database - is_wf_Database(insert(k,d,db))

V k : Key, db : Database - is_wf_Database(remove(k,db))
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‘Set Example IIII

scheme SET_DATABASE =
class

type
Record = Key x Data,
Database = {| rs : Record-set - is_-wf_Database(rs) |},
Key, Data

value
is.wf_Database : Record-set — Bool

is_.wf_Database(rs) =
(V k: Key, d1, d2 : Data -
((k,d1) € 1s A (k,d2) € 1s) = d1 = d2),
empty : Database = {},
insert : Key x Data x Database — Database
insert(k,d,db) = remove(k,db) U {(k,d)},
remove : Key x Database — Database
remove(k,db) = db \ {(k,d) | d : Data - true},
defined : Key x Database — Bool
defined(k,db) = (3 d : Data - (k,d) € db),
lookup : Key x Database = Data
lookup(k,db) as d post (k,d) € db
pre defined(k,db)
end
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