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Notation: V(X)A = V(X<:Top::Ty)A;

Mon, Apr 8, 1991

Top
A—A’

V(X<:A:K)A'

MX:K)A'
A(A’)

L r—

%
top

A(x:A)a
ala’)
MX<:A::K)a
a(A)

Kinds

types
operator kinds

Families (types and opere:iors)
type variable
the supertype of all types
function space
bounded quantification
operators
operator application

Values
value variable
the canonical value of type Top
function
application
family function
family application

MX)a = MX<:Top::Ty)a
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Judgments

s Blenw

E = K kind
Bls A 18
EFA A’
Bt Avsre A 12 16
Eilsas: A
Etaea - A
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E is a well-formed environment
K is a kind

A has kind K

A and A’ are equivalent families

A is a subfamily of A’

a has type A

a and a’ are equivalent values in A
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Environments

(Env @) (Env x:A)
EFA:Ty xedom(E)
=@ env FEx:A env
(Env X<:AzK) (Env X:K)
EFA:K Xedom(E) EEK kind Xedom(E)
FE,X<:A::K env FE,X:K env
Families
(Fam X<:A:K) (Fam X::K) (Fam Top)

FE, X<:A:K,E’ env FE,X::KE’ eny FE env
EX<Ai:KE'FX: K EXRE XK I = Uffayamss Ty
(Fam —) (Fam V)

Biscde:Ton BBy iy E X<:Au:KEB :: Ty
B AN T EF-V(X<:A:K)B :: Ty
(Fam fun) (Fam appl)
ErG:IGl=By:: L. ERB: K=l EEA K
EFANX:K)B : K=1L BB
Subfamilies
(Sub Refl) (Sub Trans)
Bl Aw:: K EFA<B:K EF B<:C::K
IE [FwAl eyl goe I} (Ao C g
(Sub X) (Sub Top)
FEX<tAuKE' env Bl il
B S A N = e £ =il o e TR
(Sub —) (Sub V) '
ERA'<A=Ty EF B<:B el Bl dicidull B AlaaB<aB iy
E-A—B < A'SB' - Ty EFV(X<:A:K)B <: V(X<:A":K)B" - Ty
(Sub fun) (Sub appl)
EG k= BBl ERBsiBlukK=] ElA:K
EFMX:K)B <: MX:K)B’ :: KL S BAZ AR AT,

Ete.
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Natural extensions

We can place bounds on operator parameters:
MG Kol 5 X<tA:K)B : TI(X<:A:K)B

here kinds become dependend on types, and we must introduce a notion of subkind.
At this point we may as well 8o all the way to powerfamilies:

MX<!AzK)B : TI(X<:AzK)B  ~ MX::Pe(A))B : [(X::2p (A))B

which make the syntax much more uniform.

Orthogonally, we may introduce monotonic and antimonotonic operators:
MX:K)B : K=L  ~s MX:K)B : Kbl @ IaB K=yl

this produces additional, more symmetrical, rules for (Sub appl) where the operator
arguments are assumed to be in subfamily relations.
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