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INTRODUCTION 
The maximum number of times that an incompressible material can be folded was derived by high school 

student Britney Gallivan in 2001. She folded a sheet of paper in half 12 times, contrary to the popular 

belief that paper of any size could be folded at most eight times. 

With each fold a certain amount of paper is lost to potential folding. The loss function for folding paper in 

half in a single direction is given to be:

L =
�t

6
(2n + 4)(2n � 1)

where L is the minimum length of the paper (or other material), t is the material’s thickness, and n is the 

number of folds  possible. The distances L and t must be expressed in the same units, such as inches.

Assuming it were possible to fold a piece of paper without restriction, the height of the folded piece of 

paper would double in thickness each time it was folded.  For example if a typical sheet of paper has a 

thickness of 0.1mm, then folding it 50 times would produce a wad of height 1.13×1011 metres in height. 

ALGORITHM
In algorithmic terms:

1. Set the value for π.

2. Prompt user for the materials thickness (inches).

3. Prompt user for the number of folds.

4. Calculate the minimum length of paper.

5. Output the minimum length of paper.
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Input t, n

pi = 3.14159

Calculate L



WRITING THE PROGRAM STEP BY STEP 
One way of translating the algorithm into a program is to take each step in the algorithm and write the 

code for it. Once they have all been written, they can be integrated together. 

Step 1: Set the value for π.

As π is a floating-point number, it should be declared as such, then assigned a value. π is represented by 

the variable pi in the program.

double pi=3.14159;

Step 2: Prompt user for the materials thickness (inches). 
Material thickness is likely to be a floating-point number, so should be treated as such. t is represented 

by the variable m_thick in the program.

double m_thick;
printf(“Material thickness: “);
scanf(“%lf”, &m_thick);

Step 3: Prompt user for the number of folds.

The number of folds should be an integer - it’s not really possible to do 0.5 of a fold. t is represented by 
the variable nfolds in the program.

int nfolds;
printf(“Number of folds: “);
scanf(“%d”, &nfolds);

Step 4: Calculate the minimum length of the paper.
This involves translating the equation into a C equation.

�t

6   becomes (pi * m_thick) / 6.0
2n + 4 becomes pow(2.0, nfolds) + 4.0
2n � 1 becomes pow(2.0, nfolds) - 1.0

Putting it all together, with the variable paperL representing L from the equation gives:

double paperL;
paperL = ((pi * m_thick) / 6.0) *
          (pow(2.0, nfolds) + 4.0) *
          (pow(2.0, nfolds) - 1.0); 

Step 5: Output the minimum length of paper.

printf(“Minimum length of paper = %.2lf\n”, paperL);
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PUTTING IT ALL TOGETHER
Now that the separate steps have all been translated, the program can be “glued” together:

#include <stdio.h>
#include <math.h>

int main(void)
{
    double pi=3.14159;
    double m_thick;
    printf(“Material thickness: “);
    scanf(“%lf”, &m_thick);
    int nfolds;
    printf(“Number of folds: “);
    scanf(“%d”, &nfolds);
    double paperL;
    paperL = ((pi * m_thick) / 6.0) * 
              (pow(2.0, nfolds) + 4.0) *
              (pow(2.0, nfolds) - 1.0);
    printf(“Minimum length of paper = %.2lf\n”, paperL);

    return 0;
}

The program works, but is somewhat messy. Variable declarations should be moved to the top portion of 

the block, and consolidated.

#include <stdio.h>
#include <math.h>

int main(void)
{
    double pi=3.14159;
    double m_thick, paperL;
    int nfolds;
    
    printf(“Material thickness: “);
    scanf(“%lf”, &m_thick);

    printf(“Number of folds: “);
    scanf(“%d”, &nfolds);

    paperL = ((pi * m_thick) / 6.0) * 
              (pow(2.0, nfolds) + 4.0) *
              (pow(2.0, nfolds) - 1.0);
 
    printf(“Minimum length of paper = %.2lf\n”, paperL);

    return 0;
}

M.Wirth © 2013


