
PYTHAGOREAN TRIADS 

A Pythagorean triad is a group of three whole numbers a, b and c, which satisfies the relationship: 

𝑐2 = 𝑎2 + 𝑏2 

We write {𝑎, 𝑏, 𝑐} in ascending order. 

For example, {3, 4, 5} is a Pythagorean triad since 32 + 42 = 52. 

Your task is to find as many triads as you can. Try to spot patterns so that you can predict 

other triads. 

The spreadsheet below works out the hypotenuse given two legs of a triangle. 

 

Row 1 gives the length of one of the legs. Column A gives the length of the other leg. The 

value in the cell is the length of the hypotenuse. 

For example, the triad {3, 4, 5} is shown twice: in E4 and D5.  

You will need to use the following formula to calculate the length of the hypotenuse: 

=SQRT($A2^2+B$1^2) 

Note: This is just Pythagoras’ Theorem written as √𝑎2 + 𝑏2. 

The $ signs in the formula before a letter or number stop the letter changing as you copy 

the formula into other cells.  

INSTRUCTIONS FOR CREATING THE SPREADSHEET 

1. Open an Excel spreadsheet and fill in the numbers 1 to 25 in column 1 (starting from 

row 2) and 1 to 25 in row 1 (starting from column B). (You can fill across and down, 

right click and fill series) 

2. Highlight the first row and the first column in grey. Go to View and Freeze Top Row 

and Freeze First Column. 

3. Type in the formula above into Cell B2. Be careful to type it correctly. 

4. Fill across Row 2. Then fill down all the columns in one go. 

5. Highlight in yellow all the cells where an integer appears. These are the Pythagorean 

triads. Remember they are duplicated. 



6. List the triads you can find in the spreadsheet using the correct notation. It is easier if 

you freeze the top pane and the first column. Freeze panes is in the view menu. 

 

 

7. Can you see any patterns? 

 

 

Note: A primitive triad is one where none of the numbers have a common factor. 

FINDING TRIADS USING A FORMULA 

In the previous exercise we looked at all possible combinations of the integers up to 25 and 

used the power of a spreadsheet to work out the hypotenuse for all of them so that we 

could spot the triads. 

But there are formulas that will create triads. Here is one of them: 

The expressions 𝑥2 − 𝑦2, 2𝑥𝑦 and 𝑥2 + 𝑦2 can be used to find some of the triads. Both 𝑥 

and 𝑦 are positive whole numbers and 𝑥 > 𝑦. 

1. Open a new sheet on your spreadsheet. 

2. Put headings x, y, x^2 – y^2, 2xy, x^2 + y^2 along the first row. 

3. In C2 put the formula =A2^2 – B2^2. 

4. In D2, put the formula =2*A2*B2. 

5. Put a suitable formula in E2. 

 

6. Enter numbers in the columns for 𝑥 and 𝑦 to generate a triad. For example, above 𝑥 = 5, 

𝑦 = 4 generates {9, 40, 41}. Note: 𝑥 must be bigger than 𝑦. 

7. Fill down columns C, D and E. 

8. Enter values for 𝑥 and 𝑦 to generate {5,12,13}. What are they? 

 

 



9. Are you able to generate {48, 55,73}? Is it a Pythagorean triad? If so, what are the 

values of 𝑥 and 𝑦? 

 

 

10. Use the formulas to find three other Pythagorean triads. 

 

 

There are other formulas we can use to find triads. Use the Internet to research two other 

formulas and create three triads for each. 


