
var , x term variable
tvar , X type variable
term, t ::= term

| x variable
| λ x . t bind x in t abstraction
| t1 t2 application
| ( t ) S
| { t1 / x } t2 M

value, v ::= value
| λ x . t bind x in t abstraction

type, S , T ::= type
| X variable
| T → T ′ function
| (T ) S

env , E ::= type environment
| empty
| env , x : T

formula ::=
| judgement
| x : T ∈ env
| ok env

terminals ::=
| λ
| −→
| =⇒
| →
| `
| ∈

Jtype ::=
| E ` t : T

Jop ::=
| t1 −→ t2 t1 reduces to t2

Jopf ::=
| t1 =⇒ t2 t1 full-reduces to t2

judgement ::=
| Jtype
| Jop
| Jopf

user syntax ::=
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| var
| tvar
| term
| value
| type
| env
| formula
| terminals

E ` t : T

okE
x : T ∈ E
E ` x : T

typing var

E ` t1 : S → T
E ` t2 : S

E ` t1 t2 : T
typing app

E , x : S ` t : T
E ` λ x . t : S → T

typing lam

t1 −→ t2 t1 reduces to t2

( λ x . t1 ) v2 −→ { v2 / x } t1
ax app

t1 −→ t ′
1

t1 t2 −→ t ′
1 t2

ctx app fun

t2 −→ t ′
2

v1 t2 −→ v1 t ′
2

ctx app arg

t1 =⇒ t2 t1 full-reduces to t2

( λ x . t1 ) t2 =⇒ { t2 / x } t1
full reduce red

t1 =⇒ t ′
1

t1 t2 =⇒ t ′
1 t2

full reduce app1

t2 =⇒ t ′
2

t1 t2 =⇒ t1 t ′
2

full reduce app2

t1 =⇒ t ′
1

λ x . t1 =⇒ λ x . t ′
1

full reduce abs

Definition rules: 10 good 0 bad
Definition rule clauses: 20 good 0 bad
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