Analysis of Factorial Function for Non-Negative Real Numbers
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Abstract: The real numbers between any two non-negative integers are positive and infinite.
This paper analyzes the numerical values of factorial function between any two non-negative
integers. This analysis can help to find and correct the numerical error computed by the gamma
function.
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1. Introduction

The factorial function [1-3] to positive integer n, denoted by n!, is the product of all positive
integers less than or equal to n. The gamma function [4-6] is a generalization of the factorial
function to positive real values, introduced by the Swiss mathematician Leonhard Euler in the
18th century.

'n+1) =nn-—1)! =nl'(n).
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2. Error in Calculation using Gamma Function
Itis understood that T (1) = (—1) 1 = V& ~ 177245385091,

but I'(3) > I'(2) > I'(2), which is a contradiction.

Q)= G-)(-1-1) = Q-

So, T G) is not true and also calculating the value of T (;) using I’ (%) can not be true.
From these results, it is concluded that the calculated values using T'(Z) are not true.

3. Analysis of Factorials for Positive Real Values
The value of factorial for any positive real number between 0! = 1 and 1! = 1 must be 1,
0+1) (o'+1n

=05= — = 1.Thus, (0.5)! = 1.

2
0+ 0.5 0!+ (0.5)!
(2—) =025 = (ZJ = 1.Thus, (0.25)! = 1;

i.e.

Also,
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05+ _ oo, ((0.5)! +11)

5 ) > = 1.Thus, (0.75)! = 1;and so on.

Therefore, the numerical values of factorials for positive real numbers between the consecutive
integers 0 and 1 must be 1.

Similarly, the numerical values of factorials for positive real numbers between the consecutive
integers 4 and 5 must be the values between 4! and 51, i.e. the values of factorials for positive
real numbers between 4 and 5 must bet 24 and 120 because of 4! = 24 and 5! = 120.

Let n be a positive integers, n! = r, and (n + 1)! = s. Then, the numerical values of factorials
for positive real numbers between the consecutive integers n and (n + 1) must be the values
between r and s.

4. Conclusion
This article analyzes the numerical values of factorial function between any two non-negative

integers.

References

[1] Annamalai, C. (2023) Factorial Theorem: An Alternative to Gamma Function. SSRN
Electronic Journal. https://dx.doi.org/10.2139/ssrn.4376857.

[2]  Annamalai, C. (2023) Review on the Gamma Function and Error Correction. OSF
Preprints. https://dx.doi.org/10.31219/0sf.io/a5hn6.

[3] Annamalai, C. (2023) Factorials: Difference between 0! and 1!. OSF Preprints.
https://dx.doi.org/10.31219/osf.io/bm7uw.

[4] Gamma function. wikipedia. https://en.wikipedia.org/wiki/Gamma_function

[5] Gamma function. Encyclopaedia Britannica.
https://www.britannica.com/science/gamma-function.

[6] Gamma Function Calculator. CUEMATH.

https://www.cuemath.com/calculators/gamma-function-calculator

Page | 2


https://dx.doi.org/10.2139/ssrn.4376857
https://dx.doi.org/10.31219/osf.io/a5hn6
https://dx.doi.org/10.31219/osf.io/a5hn6
https://en.wikipedia.org/wiki/Gamma_function
https://www.britannica.com/science/gamma-function
https://www.cuemath.com/calculators/gamma-function-calculator

