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Outline

• Construction of the Universal Program Un.
• A Computational Theory of Simulation



Universal Program Un



Review: Un Construction So Far
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Review: Coding Conditional 
Dispatch
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Review: Un Construction
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Review: Un Construction
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Un Construction: Part 5
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Un Construction: Part 5
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Un Construction: Part 5
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Un Construction: Part 5
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Un Construction: Final Cut
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Remember What We Proved?

( ) .computablepartially  is ,,...,function  the
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A Simple Example

[B] Y Y
Y Y
Y Y+1

The number of the program = 199.
The program’s source = 199 + 1 = 200



A Simple Example

• 200 = [3, 0, 2]
• 3 = <2, <0, 0>>
• 0 = <0, <0, 0>>
• 2 = <0, <1, 0>>



A Simple Example

Here are the instructions that we must 
execute:

1.<2, <0, 0>>
2.<0, <0, 0>>
3.<0, <1, 0>>



Another Simple Example

•X X + 1
•X X + 1

The number of this source code is [10, 10], 
so we execute these compiled instructions:

1.<0, <1, 1>>
2.<0, <1, 1>>



Remember These Equalities
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Enumeration of PC Functions

Is it possible to enumerate all partially
computable functions of n variables?



Enumeration of PC Functions
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Review: Snapshots
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A Computational Theory of 
Simulation



Step-Counter Predicate
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Recommended Reading

• Section 4.3.
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