
Algorithmic Learning 
Theory
JENNIFER CHUBB

UNIVERSITY OF SAN FRANCISCO



Computably enumerable sets



Computable Sets



Names and notation



Names and notation



Questions
Question 1. Are there sets that are not computably enumerable?

 A cardinality argument or diagonalization proves that there are.

Question 2. Are there sets that are computably enumerable but are
not computable?



The Halting Set

The Halting Set is computably enumerable. 
 It is the domain of a PCF. 
 It is the range of a CF (such a function enumerates it). 

Theorem.  The Halting Set is NOT computable.



The Halting Set



Computable Sets Indexed family of functions.
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Back to our guessing game
I am thinking of a set.  Can you guess what it is? 

Our strategy was to guess “The set of all positive 
integers EXCEPT the smallest one we haven’t 
seen.” 46

2

8

1 73

…

The grammar our learner 
conjectures is a program 
number.



Learners
“Consider a child learning a language.  At any given moment the child has been 
exposed to only finitely many sentences.  Yet he or she is typically willing to 
conjecture grammars for infinite languages.  Within the identification paradigm 
the disposition to convert finite evidence into hypotheses about potentially 
infinite languages is the essential feature of a learner.  More generally, the 
relation between finite evidential states and infinite languages is at the heart of 
inductive inference and learning theory.”

Systems that Learn, by Osherson, Stob, and Weinstein
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Identification: Basic concepts
We think of the text as the presentation of the language to the learner.  At any given time, 
the learner will have seen only a finite initial sequence from the text.
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