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Outline

• Normal Form for (Partially) Computable 
Functions

• Sets and Characteristic Functions
• Recursively Enumerable Sets



Review: Theorem 3.3 (Ch. 4): 
Normal Form Theorem
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Review: Theorem 3.4 (Ch. 4)
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Proper Minimalization
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Theorem 3.5 (Ch. 4)
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Characteristic Functions
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Sets and Characteristic Functions
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A Note on Terminology

• F is a characteristic function of B.
• F computes B.
• The two above statements are 

synonymous.



Example 1
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Theorem 4.1 (Ch. 4)
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Theorem 4.1: Proof
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Theorem 4.2, Ch. 4
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Theorem 4.2: Proof
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Theorem 4.2: Proof
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Corollary 4.2
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Theorem 4.2 (Ch. 4) and Nm

• Theorem 4.2 (Ch. 4) essentially says that 
we do not need multi-dimensional spaces 
when we talk about computability on 
natural numbers.

• As long as we have functions ()i and [ ], we 
can stay within N.

• [ ] is the primitive recursive function that 
computes Godel numbers.



Recursively Enumerable (R.E.) 
Sets: Definition
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Observations

• A set is r.e. when it is the domain of a 
partially computable function.

• Let P be a program that computes some 
partially computable function. Then all 
inputs to P on which it halts form an r.e. 
set.



Recommended Reading

• Section 4.4.


