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Outline

• Fundamental Theorem of Arithmetic
• Unbounded Minimalization



Fundamental Theorem of 
Arithmetic



Review: Euclid’s 1st Theorem

• If a prime divides the product of two 
positive integers, then the prime divides at 
least one of the two integers.

• If p|ab, then p|a or p|b.



Fundamental Theorem of 
Arithmetic (FTA)

Every positive integer greater than 1
is either a prime or can be written as
a product of primes. The factorization
is unique except for the order.
(Unique Factorization Theorem)



FTA: Examples
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FTA: Motivation
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FTA: Proof

1. We need to prove 2 statements:
1. Every natural number greater than 1 has a 

prime factorization, i.e., can be written as a 
product of primes.

2. The prime factorization is unique.



FTA: Proof (Part 1)
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FTA: Proof (Part 1)
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FTA: Proof (Part 2)
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Unbounded Minimalization



Unbounded Minimalization
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Example 1
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Example 1
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Theorem 7.2 (Ch. 3)

.computablepartially  is 

 then),,...,,(min),...,( if and
predicate computable a is ),...,,( If

11

1

g

xxyPxxg
xxyP

nyn

n

=



Theorem 7.2: Proof
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Theorem 7.2 (Ch. 3): Observations

• Theorem 7.2 in Ch. 3 offers us an 
important insight into unbounded 
minimalization.

• Even when a predicate is computable, 
there is no guarantee that the unbounded 
minimalization of that predicate will be 
computable.



Theorem 7.2 (Ch. 3): Observation
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Recommended Reading

• Section 3.7.


