Generation of Potential Factors for N

By John Leach

Purpose:

The formula/observation given in this paper can be used to write an algorithm to test a set of positive whole numbers as potential factors of a given positive whole number N.  A practical use of such factors can be the reduction of fractions to equivalent fractions written with smaller numbers.  Since some computer algorithms generate very large values during the computation process, which must be written in scientific notation and consequently sometimes result in the loss of significant figures, the reduction of fractions by common factors can be useful for maintaining accuracy in mathematical computations.  Furthermore, large values can also result in computation errors, when they exceed the capability of certain built-in functions, such as Factorial functions.  The ability to reduce values before using such functions can allow the algorithm to go further without error.

This paper is not intended to provide a test for determining whether an integer is a factor of N.  It is intended to provide a set of values, which may be tested as potential factors of N.

Factor Test:

For those needing a test for determining whether an integer is a factor of N, you may use the greatest integer value function and an IF-THEN statement.

For example:

IF INT(N/k) = N/k THEN "k is a positive integer factor of N"

Discussion:

An inefficient algorithm may test all of the integers from 1 to N as potential factors of N.  Similar algorithms test all of the integers from 2 to
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, and maintain 1 and N as given factors for any number, while being aware that each factor less than 
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 is paired with a factor greater than 
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.  A more efficient algorithm would test a smaller set of values, which still contains all of the factors of N.  This would be a practical application for a prime number function, but until one is discovered, we can search for other set generators to improve the efficiency of our algorithms.  This paper provides one such set generator.

Observation:

It can be observed that if we calculate all of the values for 
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 where k assumes all of the integer values from 1 to N, we can calculate the expected frequency of any result.  If the result is called H, then the frequency of H is calculated by 
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Demonstration 1 (N = 10):
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	1
	10
	1

	2
	5
	1

	3
	3
	1

	4
	2
	2

	5
	2
	

	6
	1
	5

	7
	1
	

	8
	1
	

	9
	1
	

	10
	1
	


Application:

A set composed of values for H as k assumes values from 1 to N will include all of the factors of N.  Knowing the frequency of each result equal to H, we no longer have to use each value of k to find potential factors of N.  The set of potential factors may be generated by jumping to the next value of k that produces a different value for H.  This makes the method more efficient than testing all of the integers from 1 to N.  

Below is the mathematical representation of the set generator.
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where:  
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The set is composed of the values generated for 
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.  Another way to improve the efficiency of this method is to also test only values within the set ranging from 2 to
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, and maintain 1 and N as given factors for any number, while being aware that each factor less than 
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 is paired with a factor greater than 
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.

Demonstration 2 (N = 10):
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	1
	1
	10
	1

	2
	2
	5
	1

	3
	3
	3
	1

	4
	4
	2
	2

	5
	6
	1
	stop


We would then test the values 10, 5, 3, 2, and 1 as potential factors of 10.

Since the 
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< 4, we could more efficiently test only 2 and 3.  After 2 is determined to be a factor, we would also record it's product partner as a factor, and our set of factors would be 1, 2, 5, 10.

� � EMBED Equation.3  ���is the greatest integer function
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