var, x variable
n, n name
type, S, T = type
| o bool
| v name
| S —>T function
L (T) S
term, e = term
| =z variable
|  true true
| false false
| =n name
|  new new
| el = ey equal
| if e; then ey else e3 conditional
| Az:T.e bind z in e abstraction
| ere application
| (e) S
| {ea/z}e M
value, v RES value
|  true true
| false false
| =n name
| Az:T.e bind z in e abstraction
env, E n= type environment
| empty
| env,z: T
nameset, s =
| $1 U $2
IS
nat, k RES
| 0
| ki + ke
formula =
| judgement
| z:T € emw
| nes
| n¢s
| n/=n
|  Fenv
| kil < ko



terminals

Jtype

Jop

Judgement

user_syntaz

s;E}—e:T‘

‘HlmCTlly

true
false
if
then
else

s; EkFe: T

S1 F ellk (82) v

Jtype
Jop

var

n

type
term
value
env
nameset
nat
formula
terminals

FE
x
s; B+

evaluation with a measure

TYPING_VAR

T

TYPING_TRUE

s; B F true

.0

TYPING_FALSE

s; B F false : o

FE
necs

s; EFn:

TYPING_NAME



FE

s; B+ new : v

TYPING_NEW

s;EFe T
s; Bk e T
S;E = P—— TYPING_EQN
s;E ke o
s; EF e T
s; B ke T

TYPING_COND
s; B - if egtheneselseey : T

s;E,z:SFe: T
s; EFXx:Se: S —> T
s;EkFe : S —>T

s;EFe: S

s; EFee: T

TYPING_ABS

TYPING_APPLY

siFe ¥ (s) v| evaluation with a measure

stEvlF (v CAN
s1F e UM (s2) true

51U sg b eg 72 (s3) w

ki 4+ ke < k

COND1
s1 F if e; theneyelsees |5 (s2 U s3) v
s1F e UM (s2) false
51 U so Feg 72 (s3) w
ki 4+ ke < k
. COND2
s Fif e; theneyelsees |5 (s2 U s3) v
s1F e UM (s9) Az:T.e3
s1 U so b eg 72 (s3) g
51U sg U sg b (Az:T.e3)vg 72 (s4) v
ki + ko + ks < k APP
siheren 5 (52 UsgUsy)w
S1 H €1 Ukl (82) n
s1 U s b ey |72 (s3) n
k + ks < k
EQ1
stk e = ey ¥ (52 U s3) true
S1 H €1 Ukl (82) n
s1 U sk 6o lle (83) n
n/=n
kit + k <k
EQ2
sier = ex ¥ (s2 U s3) true
n¢s
0 <k
AX_APP
stnew ¥ ({n})n
Definition rules: 16 good 0 bad
Definition rule clauses: 50 good 0 bad



