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1 Call-By-Value PCF

In the following, we present the syntax as semantics of call-by-value PCF or
eager PCF.

Syntax
e ∶∶= x variable

z zero
s(e) successor
ifz{e0;x.e1}(e) conditional
fun{τ1; τ2}(f.x.e) recursive function
ap(e1; e2) function application

Static Semantics

Γ, x ∶ τ ⊢ x ∶ τ
Tvar

Γ ⊢ z ∶ nat
Tz

Γ ⊢ e ∶ nat

Γ ⊢ s(e) ∶ nat
Ts

Γ ⊢ e ∶ nat Γ ⊢ e0 ∶ τ Γ, x ∶ nat ⊢ e1 ∶ τ

Γ ⊢ ifz{e0;x.e1}(e) ∶ τ
Tifz

Γ, f ∶ τ1 → τ2, x ∶ τ1 ⊢ e ∶ τ2

Γ ⊢ fun{τ1; τ2}(f.x.e) ∶ τ1 → τ2
Tfun

Γ ⊢ e1 ∶ τ → τ ′ Γ ⊢ e2 ∶ τ

Γ ⊢ ap(e1; e2) ∶ τ
′

Tap
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L10.2 PCF

Values The values of call-by-value PCF are defined as follows. This defini-
tion does not change in the different dynamic semantics we consider.

z val
Vzero

e val
s(e) val

Vsucc
fun{τ1; τ2}(f.x.e) val

Vfun

Dynamic Semantics The structural operational semantics is inductively
defined as follows.

ez→ e′

ifz{e0;x.e1}(e) z→ ifz{e0;x.e1}(e
′)

Sifz1
ifz{e0;x.e1}(z) z→ e0

Sifz2

e val
ifz{e0;x.e1}(s(e)) z→ [e/x]e1

Sifz3

e1 z→ e′1

ap(e1; e2) z→ ap(e′1; e2)
Sap1

e1 val e2 z→ e′2

ap(e1; e2) z→ ap(e1; e
′

2)
Sap2

e2 val

ap(fun{τ1; τ2}(f.x.e); e2) z→ [fun{τ1; τ2}(f.x.e), e2/f, x]e
Sap3
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