
Programming Language Theory, Winter 2015/2016, Week 9 handout

1 Denotational Semantics

1.1 Denotational Semantics of Lambda Calculus

1.1.1 Syntax

Expr ::= X |
λX.Expr |
Expr Expr

(1)

1.1.2 Semantics

Semantic domains: env = string → function, fcn = fcn → fcn; notational
conventions e ∈ env, f, f ′ ∈ fcn,E,E′ ∈ Expr

JxK = λe.e(x) (2)

Jλx.EK = λe.λp.JEK(e[x 7→ p]) (3)

JE1 E2K = λe.(JE1K(e))(JE2K(e)) (4)

2 Seminar

1. What is the denotation of λx.x?

2. Define a denotational semantics of the language of expressions with vari-
ables.

3. Define the denotational semantics of an imperative language with the fol-
lowing syntax:

Expr ::= Num |
4Expr |
Expr�Expr |
? V arName

Statement ::= V arName = Expr

Program ::= Statement; Program |
ε

(5)

4. Implement the denotational semantics from previous task in Mathematica.
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