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Outline

• Recursive and Recursively Enumerable 
Sets

• Index Sets and Rice’s Theorem



Recursive and R.E. Sets



Review: R.E. Sets
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Theorem 4.3 (Ch. 4)
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Theorem 4.3: Proof
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Theorem 4.3: Proof
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Theorem 4.3: Proof
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Theorem 4.4 (Ch. 4)
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Theorem 4.4 (Ch. 4): Proof

1. If B is recursive, then both B and its 
complement are r.e.

2. If B and its complement are both r.e., 
then B is recursive.



Proof: Part 1
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Proof: Part 2
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Proof: Part 2
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Definition
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Theorem 4.6, Ch. 4
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Theorem 4.6: Proof
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Theorem 4.6 (Ch. 4)

• Theorem 4.6 is also called Enumeration 
Theorem.

• This name originates from the fact that the 
following sequence enumerates all r.e. 
sets:
– W0, W1, W2, W3,…
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Theorem 4.7 (Ch. 4)
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Recall: Theorem 3.1 (Ch. 4)
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Theorem 4.7: Proof
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Theorem 4.7: Proof
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Index Sets and Rice’s Theorem



Definition: Index Set
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Index Sets: Examples

• The set of computable functions.
• The set of primitive recursive functions.
• The set of partially computable functions 

that are defined for all but a finite number 
of values.

• The set of viruses.
• The set of trigonometric functions.
• The set of derivatives of trigonometric 

functions.



Properties of Programs
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Rice’s Theorem
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Rice’s Theorem: Original 
Formulation
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Two Interesting Corollaries

• It is impossible to write a program that 
detects all viruses.

• It is impossible to write a program that 
detects all cases of plagiarism.


