A simple language of arithmetic expressions

x,y,z € Var
n,m € Int
e € Exp
ex=x|nlet+e|e Xex|x:i=eg;er
VAR where n = o(z)

(x,0) — (n,0)

(e1,0) — (€}, ") (e2,0) — (e}, 0”)

LADD RADD
(€1 + ea,0) —> (e} + ea,07) (n+e2,0) — (n+eh,a’)
ADD where p is the sum of n and m
(n+m,o0) — (p,o)
(e1,0) — (e1,0") (e2,0) — (e5,0”)
LMuL n ; RMuL r
(e1 X eg,0) — (€] X eq,0”) (n X eg,0) — (n x eh,0")
MuL where p is the product of n and m
(n xm,c) — (p,o
e o
Ascl fer,0) = (€, 7) ASG
(x :=ey;e9,0) — (x :=¢€;e9,0") (x :=n;e9,0) — (€9, o[z > n])

We write —* for the reflexive transitive closure of the relation —.
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