Simple Arithmetic Expression (SAE)

1. Inference Rules for big-step semantics: e |} n.

——— (Num
Num(m) | m (tumy )
e1 d my eadbna  p=mni+mny (PLusy)
Plus(e,e2) | p b
e1 b m eadbny  p=mni xXny (Timesy)
Times(ej,e2) | p b
Alternate, simpler version of the last two rules:
e m ez | no (PLusy)
Plus(ey, ez) | n1 + no
e1 d my ez )} no (Timesy)

Times(e, e2) | n1 X ng



2. Inference Rules for small-step semantics: e — €.

1
Plus(Num(m),Num(n)) — Num(m + n) (1)
e1 > €} @)
Plus(ey, e2) — Plus(e], e2)
eg > € 3)
Plus(n,eg) — Plus(n,eh)
(4)

Times(Num(m), Num(n)) — Num(m X n)

e1 €] (5)
Times(ep,e2) — Times(€), e2)
e > €
(6)

Times(n,e2) — Times(n,e})

Note that these encode left-to-right evaluation of arguments.

We use these rules to construct derivations of specific transitions.

- “
Times(Num(13), Num(4)) +— Num(52)

Plus(Num(2), Times(Num(13),Num(4))) — Plus(Num(2), Num(52)) ©




