
n number
x variable

e ::=
| x variable
| n number
| e + e ′ plus
| e ∗ e ′ times
| let x := e in e ′ bind x in e ′ let
| e[e ′/x ] M substitution
| (e) S

terminals ::=
| →
| ⇓

formula ::=
| judgement
| n + n ′ = n ′′ M
| n ∗ n ′ = n ′′ M

operational semantics ::=
| e → e ′ reduction step
| e ⇓ n evaluates to

judgement ::=
| operational semantics

user syntax ::=
| n
| x
| e
| terminals
| formula

e → e ′ reduction step

n1 + n2 = n

n1 + n2 → n
os red plus

e1 → e ′1
e1 + e2 → e ′1 + e2

os red plus l

e → e ′

n + e → n + e ′
os red plus r

n1 ∗ n2 = n

n1 ∗ n2 → n
os red times

e1 → e ′1
e1 ∗ e2 → e ′1 ∗ e2

os red times l

e → e ′

n ∗ e → n ∗ e ′
os red times r
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e1 → e ′1
let x := e1 in e2 → let x := e ′1 in e2

os red let

let x := n in e2 → e2[n/x ]
os red bind

e ⇓ n evaluates to

n ⇓ n
os eval num

e1 ⇓ n1
e2 ⇓ n2
n1 + n2 = n

e1 + e2 ⇓ n
os eval plus

e1 ⇓ n1
e2 ⇓ n2
n1 ∗ n2 = n

e1 ∗ e2 ⇓ n
os eval times

e1 ⇓ n1
e2[n1/x ] ⇓ n2

let x := e1 in e2 ⇓ n2
os eval let

Definition rules: 12 good 0 bad

Definition rule clauses: 27 good 0 bad
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