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1 Syntax
Untyped lambda calculus with booleans and pairs.

c n= constants
| 0 unit
| true true
| false false

t n= terms
| ¢ constant
| =z variable
| Azt bind z in ¢ abstraction
| ty 1o application
| letz = t1inty bind z in ¢ let
| (4, k) pairing
|  fstt first projection
| sndt second projection
| if t; then iy else 3 conditional
o S

v = values
| ¢ constants
| (p, Ax. 1) bind z in ¢ closures
| (v1,v2) pairs

p n= environments
| empty
| paiw
() S



2 Evaluation (Without IFC)

Big-step environmental semantics (no substitution).

EvaL_CoONST

pFclc
plz) =v
————  EVAL_VAR
pFx v
EVAL_ABS

pE (Az.t) | {p, Az.t)
pt" U (o', Az. t)
pl_ t// U ,U//
(P YFtlo
pEUE v
pFEtlwv
(pyz:v)Et o
pFletz=tint’ | v
pt v
pl_ t//\U( ,U//

T () 4 (o, 0)
ptl (v, 0")
phfstt | v
ptl (v, 0")
pEsndt | v”
pFtl true
pEt v
piftthent’ elset” || v’
pkt | false
p|_ t// ‘U/ ,U//

p Fiftthent elset” || v

EvaL_App

EvAL_LET

EvAL_PAIR

EvAL_FsT

EvVAL_SND

EvAL_IF_TRUE

EvaL_IF_FALSE
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