var, T, y
t

v

typ, T
ctr, T
terminals
formula
red

fu

term variable

x
Ax.t

tt

if tthen ¢ else t”
true

false

(1

[t)z]t’

Ax.t

Bool
T1 — T2

Judgement
x # 2

z ¢ FV(t)
z: T el

xz ¢ dom (T)

t1 — to

z € FV (1)

term
variable
lambda
app
conditional
true
false

bind z in ¢

value

lambda

types
bool type
function types

typing context
empty context
assumption

=L

t1 reduces to ty

free variable



aeq =
| t=at alpha equivalence

beq =
| t=pt beta equivalence

typing =
| ThHt:T Typing rules

Judgement
red

fu

aeq
beq
typing

user_syntax =
| war
| ¢

| v

| typ

| ctx

| terminals
| formula

t1 reduces to ty

RED_AX_APP
()\.’E.tlg) Vg — [’UQ/.’E]tlQ

t1 — t{
——;, RED_CTX_APP_FUN
bt —t)t

1 — t{
—————; RED_CTX_APP_ARG
vh — vl

RED_IF_TRUE

if truethen ty elset, — ¢

RED_IF_FALSE

if falsethen ¢ else t, — t

1 — t{
if ¢; then #y else t3 — if ¢{ then & else 3

RED_IF

r € FV(t)| free variable

m FV_VAR
z € FV(t)
T €TV (L) FV_APP_L
v € FV (%) FV_APP_R

r € FV (tl tg)



tE@ t

z € FV(¢)

TEY  viau
x € FV (\y.t) -
alpha equivalence
AEQ_ID
t =gt Q
t=,t
———  AEQ_SYM
=, t Q
t=,t
t = t"
——— AEQ_TRANS
t =, t" Q
tl = If{
tg = té
————=—  AEQ-APP
tl tQ = tl t2
t=,t
— AEQ_LAM
et =4 Mzt Q
' ¢ FV (1)
AEQ_SUBST
Azt =4 Aa! [z /x|t @
beta equivalence
BEQ_ID
t=pt Q
t =g t
————— BEQ.SYM
t =5t
t EB t/
t/ =3 "
—————— BEQ_TRANS
(= "
tl EB t{
ty =3 t
2702 ppq_app
t =g t/
————————— BEQ.LAM
Azt =g \z.t/ @
BEQ_SUBST

(Az.t)t' =g [t'/z]t
Typing rules

z:T el
tz:T
Fz:TiHt: Ty
I'EXzt: Ty — Ty
't Ty — Ty

'kt Ty
'ttty Ty

TYPING_VAR

TYPING_ABS

TYPING_APP



- TYPING_TRUE
I F true : Bool

—  TYPINC_FALSE
T" - false : Bool

I'+ ¢ : Bool
I'Ft: T
' t3 : T1
I'Hif ¢y thentelsets : Ty

TYPING_IF

Definition rules: 28 good 0 bad
Definition rule clauses: 55 good 0 bad



