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Understanding the Factorial Concept

The concept of a factorial is fundamental in mathematics, particularly within fields like
combinatorics and probability theory. Mathematically, a factorial, denoted by n! (where N is a non-
negative integer), represents the product of all positive integers less than or equal to that given
integer N. By definition, 0! is always equal to 1. This mathematical operation is crucial when
calculating the number of ways items can be arranged or selected, as it provides a systematic
method for determining permutations.

For instance, if we wish to determine the number of unique ways five distinct objects can be
ordered, we calculate 5!. This process involves multiplying the integer 5 by every preceding
positive integer down to 1. Understanding this underlying calculation is essential before attempting
to translate the concept into a programming environment like VBA. The rapid growth rate of
factorials also introduces immediate challenges regarding the limitations of standard numerical
data types in computing, a topic we will address later in detalil.

To illustrate the calculation, consider the example of 5 factorial (5!):
5l=5x4x3x2x1=120

This result indicates there are 120 distinct ways to arrange five items. Developing a custom
function in VBA allows users to perform these calculations efficiently directly within an Excel
environment, overcoming potential limitations or incorporating the calculation into more complex
macro-driven workflows.

Why Implement Factorials Using VBA?

While Microsoft Excel offers a native function, FACT(), for calculating factorials, creating a User
Defined Function (UDF) using VBA provides distinct advantages, particularly for advanced users
and developers. A custom VBA function grants greater control over error handling, allows for
specific data type management (crucial given the magnitude of factorials), and enables seamless
integration into larger, bespoke automation scripts or complex financial models that already rely
heavily on VBA programming.

Furthermore, a UDF serves as an excellent pedagogical tool. By writing the function from scratch,
users gain a deeper understanding of how the iterative calculation process works within the
programming language. This method reinforces the core concepts of looping and variable
assignment, which are fundamental to all algorithmic development. The structure we employ relies
on a straightforward iterative loop, mimicking the mathematical definition by repeatedly multiplying
a running total by consecutive integers.
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The primary goal of our implementation is to create a robust and reusable function that can be
called just like any built-in Excel formula. By defining the function within a standard module in the
VBA editor, it becomes available across the entire workbook, accessible simply by typing its
assigned name, such as =Fi ndFact ori al (N), into any worksheet cell. This approach significantly
enhances the flexibility and computational power available to the Excel user.

Developing the Iterative VBA Factorial Function

The most common method for calculating a factorial algorithmically involves using a simple
iterative structure, specifically a For . . . Next loop in VBA. This loop starts at 1 and proceeds up to
the input number (N), multiplying the intermediate result in each step. Since factorials grow
extremely rapidly, careful consideration must be given to the data types used for both the input and
the final output to prevent numerical overflow.

In the structure provided below, we define the input parameter, N, as an | nt eger (suitable for
smaller inputs) and the output as a Doubl e. Using Doubl e for the output is a pragmatic choice, as it
accommodates the large numbers generated by factorials (up to 308!), far exceeding the limits of
standard Long integers (which typically overflow after 13!). We initialize the resul t variable to 1,
as multiplying by zero would incorrectly zero out the entire product.

You can use the following syntax to create a factorial function in VBA. This code snippet should be
pasted into a new Module within the VBA editor (accessed via Alt + F11):

Function FindFactorial(N As Integer) As Double

Dim i As Integer, result As Long

result=1
Fori=1ToN
result = result * i
Next

FindFactorial = result

End Function

Once this function, named Fi ndFactori al , is successfully created and saved within the
workbook's VBA environment, it is ready for use on any worksheet. The function takes a single

numerical input (N) and returns the calculated factorial value, allowing for quick and repeatable
calculations across large datasets.
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Step-by-Step Implementation Example in Excel

To demonstrate the practical application of the custom VBA function, let us consider a scenario
where we have a list of integers in an Excel column and need to calculate the factorial for each
value simultaneously. This is where the efficiency of a UDF truly shines, allowing us to replicate the
formula instantly across multiple rows. Suppose we have the following list of numbers in Column A
of our Excel sheet, and we aim to populate the corresponding factorials in Column B:

O 0 N O Ul b W NP

—
—
[y
o

Before using the function, ensure that the code has been correctly entered into a module in the
VBA editor, as described in the previous section. For clarity, we reiterate the essential code
structure used to define the custom calculation:

Function FindFactorial(N As Integer) As Double

Dim i As Integer, result As Long

result=1
Fori=1ToN
result = result * i
Next
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FindFactorial = result

End Function

Once the function is available, navigate back to the Excel worksheet. To calculate the factorial for
the first number (in cell A2), simply type the following formula into the adjacent cell, B2. This
syntax mirrors that of any native Excel function, providing a seamless user experience:

=FindFactorial(A2)

After pressing Enter, cell B2 will display the result (1! = 1). To apply this calculation to the entire
list, click and drag the formula down from cell B2 to the remaining cells in column B. Excel
automatically adjusts the cell reference (A2 becomes A3, A4, and so on), completing the
calculation for all inputs, as demonstrated in the resulting table below:

B2 v i Jx  =FindFactorial(A2)
A B C D E F

1 Values Factorial

2 1 1

3 2 2

4 3 6

5 4 24

6 5 120

7 6 720

8 7 5040

9 8 40320

10 9 362880

11 10 3628800

12

13

14

15

16

a7

The final table clearly illustrates that column B now successfully displays the calculated factorial
value corresponding to each integer in column A. This visual verification confirms the successful
implementation and use of the custom VBA UDF.

The results derived from this process align perfectly with the mathematical definition:
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=1

21=2x1=2
31=3x2x1=6

41 =4 x3x2x1=24

And the calculations proceed similarly for the remaining values, up to 10! which equals 3,628,800.

Addressing Limitations: Data Types and Overflow

While the iterative function structure is mathematically sound, its practical application in computing
environments like VBA is severely constrained by the choice of data type. Factorials grow at an
explosive rate; for example, 13! already exceeds the maximum value that can be held by a
standard 32-bit Long Integer (the maximum value for a Long is approximately 2.1 billion).

In our initial code example, we attempted to manage this by declaring the result as a Long inside
the function but casting the final output as a Doubl e. However, even this approach has limitations.
If the input N exceeds 20, the result will quickly surpass the precision capacity of the standard
Doubl e data type, leading to potential rounding errors, although the range can hold humbers up to
170! before causing an overflow error. For practical purposes, if calculation needs involve N > 20,
the developer must be aware that the precision of the result may degrade.

For scenarios requiring exact calculation of extremely large factorials beyond 20!, VBA users must
resort to more complex methods, such as custom algorithms that handle large number arithmetic
by storing the result as a string or by using specialized external libraries. If high precision is
required for numbers up to 28!, the Currency data type (which offers fixed-point arithmetic) might
be considered, though it is primarily designed for monetary values. Ultimately, the choice of data
type directly dictates the maximum input N that the function can reliably process without error or
loss of fidelity.

Alternative Method: The Built-in FACT Function

While developing a custom VBA function offers versatility and control, it is important for users to be
aware of the native Excel alternative. For simple, non-macro-driven calculations, Excel provides
the FACT function. This built-in tool is optimized for performance and handles the factorial
calculation internally, requiring less setup time than creating a UDF.

To calculate a factorial using the native Excel function, one simply types =FACT(N) into a cell,
where N is the number or cell reference containing the number whose factorial is required. For
example, =FACT( A2) achieves the same mathematical result as our custom =Fi ndFact ori al ( A2)
function. The FACT function is generally robust against typical integer inputs and is ideal for users
who do not need the deep integration or custom error handling offered by VBA.
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The key distinction remains one of purpose. If the calculation is a standalone requirement within a
spreadsheet, FACT is the preferred, simplest solution. If the factorial calculation must be
dynamically generated, integrated into a loop within a larger macro, or if the user needs precise
control over the input validation and output data type handling for very specific mathematical
models, then the custom VBA function remains the superior choice.

Additional Resources

The following tutorials explain how to perform other common tasks in VBA:
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