
c ::= T⋖ T | T .
= T Constraint

T ::= a | N Type placeholder or Type
N ::= C<T> Class Type containing type placeholders
G ::= C<G> Class Type not containing type placeholders

S-Refl
T <: T

S-Trans
T1 <: T2 T2 <: T3

T1 <: T3

S-Var
A <: ∆(A)

S-Class
class C<X> ◁ N
C<T> <: [T/X]N

N-Refl
C << C

N-Trans
C1 << C2 C2 << C3

C1 << C3

N-Class
class C< . . . > ◁ D< . . . >

C << D

Subst-L
a

.
= T1 a ⋖ T2

T1 ⋖ T2

Subst-R
a

.
= T1 T2 ⋖ a

T2 ⋖ T1

Subst-Equal
a

.
= T1 a

.
= T2

T1
.
= T2

Swap
T1

.
= T2

T2
.
= T1

Unfold
b

.
= C<T1 . . . Tn>

Ti
.
= Ti

Unfold’
b ⋖ C<T1 . . . Tn>

Ti
.
= Ti

Subst-Param
T′

.
= S T

.
= C<T1 . . . , T′, . . . Tn>

T
.
= C<T1, . . . S, . . . Tn>

Subst-Param’
T′

.
= S b ⋖ C<T1 . . . , T′, . . . Tn>

b ⋖ C<T1, . . . S, . . . Tn>

S-Object
a ⋖ Object

Match
a ⋖ N1 a ⋖ N2 N1 << N2

N1 ⋖ N2

Adopt
a ⋖ b b ⋖ T

a ⋖ T

Adapt
N1 ⋖ C<T1 . . . Tn> N1 <: C<S1 . . . Sn>

C<S1 . . . Sn>
.
= C<T1 . . . Tn>

Reduce
C<S1 . . . Sn>

.
= C<T1 . . . Tn>

Si
.
= Ti

Apply only once per constraint:

Super
N⋖ a N <: N′

a
.
= N′

Split-L
a ⋖ b a ⋖ N

b ⋖ N

Split-R
a ⋖ b a ⋖ N

N⋖ b
Result:

Solution
a

.
= G

σ(a) = G

Solution-Gen
a ⋖ C1, . . . , a ⋖ Cn ∀i : Cm << Ci

a
.
= Cm

Fail:

Fail
C< . . . > .

= D< . . . > C ̸= D

∅

Fail-Generic
X

.
= T X ̸= T

∅

Fail-Sigma
a

.
= N a ∈ N

∅

Fail
a ⋖ N1 a ⋖ N2 not N1 << N2 not N2 << N1

∅


