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Syntax of the lambda calculus with integer constants:

reX Any infinite set of names
1€ 2 Integers
eel == i|lx|Arel|ee
Substitution:
tlz:=¢e =1
zlzi=e] =zifz#z

= At (e1]z := 2'][z :=¢€]) with 2’ & FV (e)
= (e1[z :=¢]) (e2[z :=¢])

[ ]

[ ]
z[z:=¢] =e

[ ]

[ ]

Big-step substitution semantics:

e1 <— Azx.e3

€9 — ey e1 <— Ax.e3

e3[r :=e4] — e ezl :=e3] — ey
- - (CBV) (CBN)
i —1i Ar.e — A\x.e e1 g — es €1 €a — €4

Small-step substitution semantics:

! /
. €1 — e1 er— e
veEVu=i|Are

re)vi—elx:=v] eleygr—e’ey ver ve
(Az.e) [ ] ! '

Big-step environment semantics:
Syntax of the lambda calculus with integer constants:

Eecécpy == [||E:(x:=v) Ecécpn == [||E:(x:=0)
vey n= 0| {E,\r.e} beB = | {E, e}
. E(z) —wv
Ei—i - ~——(CBN)
E ey — {E' \x.es} ’
E rx— E(x)(CBV) FE eq — vy FE.eq — {E',)\az.eg}
E':: (z:=v4),e3 — v5 E'::(z:=(FE,e3)),e3 — vy
(CBV (CBN
E ) x.e — {E, \x.e} E,eq ea — vs (CBV) E,e1 e5 — 1y @ )



