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function the_same(Stack S1, Stack S2, int s) : Boolean b;
pre: s>0
post: (((VieN,i<=s:51[i]=5S2[i]) A b=true) ®
((FieN,i<=s:Sl[i] # S2[i]) A b=false))
ASl"=S1 AS2 =52
err: b=true A S1"=51 A S2' =52

function init() : Stack S;
pre: true

post: isEmpty(S) = true

function push(Stack S, CARDINAL n) : Stack S2;

pre: true
post: S2.length =Slength+1 A S" =S A the_same(S, S2, S.length)
A top(S2) =n

function pop(Stack S) : Stack S2;
pre: !isEmpty(S)
post: S2.length =Slength-1 A S"=S5 A the_same(S, S2, S2.]ength)
errr S'=5A82=S

function top(Stack S) : CARDINAL n;
pre: !isEmpty(S)
post: S[S.length]=n A S =S
errr S=SAn=0

function isEmpty(Stack S) : Boolean b;
pre: true
post: ((Slength=0A b=true) ® (S.length # OA b=false))
A Slength >0 A S =S



STACK(CARDINAL : [Undefined - CARDINALY])

sort Stack
importsCARDINAL, BOOLEAN

init — Stack;

push( Stack, Cardinal) — Stack;
pop( Stack) — Stack;

top( Stack) — Cardinal;
isEmpty( Stack) — Boolean;

top( init) = Undefined
isEmpty(init) = true

pop( init) = Undefined

top( push(s, n)) =n
isEmpty( push( s, n)) = false
pop( push(s, n)) = s



[Person, Car]
Type ::= Small | Medium | Big

carrep = Car - Type
SCars : seq Car

MCars : seq Car
BCars : seq Car

— CarSys

users : {p | p € Person}
rental : Car + Person

— CarSysInit

CarSys'

users' = @
rental = &

_ RentSCar

A CarSys
u? : Person
t? . Type
cl: Car

t? = Small

(#SCars # 0 A ¢! = head SCars N\ SCars’ = tail SCars N\ rental’ =
rental U (c! — u?)) @ (¢! = Undefined N #SCars = 0 N SCars’ = SCars)

_ ReturnSCar

A CarSys
c?: Car

(c?, Small) € carrep
c? € dom rental

rental’ = {c?} < rental
last SCars' = ¢?

front SCars’ = SCars




_ RentMCar

A CarSys
u? : Person
t?7 . Type
c': Car

t? = Medium

(#MCars # 0 A ¢! = head MCars N MCars' = tail MCars A rental’ =
rental U (¢! — u?)) ® (¢! = Undefined N #MCars = 0 A MCars' = MCars)

_ ReturnMCar

A CarSys
c?: Car

(c?, Medium) € carrep
c? € dom rental

rental’ = {c?} < rental
last MCars' = ¢?

front MCars' = MCars

__ RentBCar

A CarSys

u? : Person

t?: Type

cl: Car

t? = Big

(#BCars # 0 A ¢! = head BCars A\ BCars' = tail BCars N rental’ =
rental U (¢! — u?)) @ (¢! = Undefined N #BCars = 0 A BCars’ = BCars)

_ ReturnBCar

A CarSys
c?: Car

(c?, Big) € carrep

¢? € dom rental

rental’ = {c?} < rental
last BCars' = c?

front BCars' = BCars




—AddUser
A CarSys

u? : Person

users’ = users U {u?}

_ListUsers

=Z2CarSys
t?: Type
I': P Person

N=A{p|3c:(c,t?) € carrep A (¢, p) € rental}

RentCar = AddUser N (RentSCar V RentMCar V RentBCar)
ReturnCar = ReturnSCar V ReturnMCar vV ReturnBCar
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