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Operational properties of interest

• Termination  and 
Confluence

Existence and uniqueness 

of normal forms

• How to Compute

reduction strategies with good 
properties:

• standardization, 

• normalization

Strategies

Normalization Normalizing strategies

Factorization
(aka weak Standardization)

another commutation!

Factorization
(aka Semi-Standardization, Postponement, or often simply Standardization)

• most basic property about how to compute 

•  

A key building-block in proofs of more sophisticated how-to-compute 
properties:

• allows immediate proofs of normalization 
           (a reduction strategy reaches a normal form, whenever one exists)

• simplest way to prove standardization, by using Mitschke's argument 
           (left-to-right standardization = iterate head factorization)
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Factorization
(aka Semi-Standardization, Postponement, or often simply Standardization)

•

Call-by-Name and 
Call-by-Value 𝜆-calculus

Call-by-Name and Call-by-Value 𝜆−calculus: terms

Reduction = contextual closure of a rule

• The λ-calculus can be seen both as an equational theory on terms and as 
an abstract model of computation. 

• With the functional paradigm point of view, the meaning of any λ-term is 
the value it evaluates to.

Call-by-Name vs  Call-by-Value 𝜆−calculus
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Call-by-Name and Call-by-Value 𝜆−calculus weak evaluation

• According to the function paradigm of computation the goal of every 
computation is to determine its value

• Since functions are seen as values, it is natural
to consider weak evaluation. In practical implementations, weak evaluation is 
more realistic than the full beta reduction 

CbV: Weak Reduction

Q: Which reductions are deterministic?

in Call-by-Name: 

in Call-by-Value: 

• Classical key  result (e.g. in Barendregt 84 book)

• Classical key  result [Plotkin 75]

CbN: Head Reduction

What about?
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CbN Head Factorization CbV Weak Factorization

Basic properties of the 
contextual closure

Basic properties of contextual closure Internal steps preserve head and weak normal nf
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