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One of the most magical aspects of mathematics is the ability for 

complex and intricate structures to emerge from the simplest rules. As 

an example we find the Pascal’s marvellous triangle. 

To make your own Pascal’s triangle, all you need is a pen and paper 

and following a very simple rule: each number in the triangle is the sum 

of the two numbers directly above it. 

 

Line the numbers up like bricks in a wall, put 1s down the outside of 

each row, and add – like so: 

 

http://mathworld.wolfram.com/PascalsTriangle.html


Blaise Pascal was a 17th century French mathematician. He was 

primarily interested in using the triangle to advance his studies in 

probability theory, a field which he more or less invented in 

correspondence with Pierre de Fermat. 

Although simple to make, the triangle hides many, many surprising 

patterns. 

Counting numbers (with symmetry)  

 

The two most immediate patterns that show up are: 

Its bilateral symmetry: the left and right halves of the tree, mirror each 

other perfectly.  

The power of two can be found in each row. 

 

http://en.wikipedia.org/wiki/Pierre_de_Fermat
http://mathworld.wolfram.com/MirrorSymmetry.html


 

Triangular numbers 

 

We have already seen the counting numbers along the first inner 

diagonal; now let’s turn our attention to the second diagonal.  

This numbers are appropriately named triangular numbers, and they 

appear down the second inner diagonals on each side. 

Fibonacci 

 

The sequence of Fibonacci’s numbers starts with 1 and 1, then each 

subsequent number is the sum of the two numbers that came 

immediately before it.  

http://mathworld.wolfram.com/TriangularNumber.html
http://mathworld.wolfram.com/FibonacciNumber.html
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Prime number things! 

  

For example, adding up all the numbers in the first 5 rows of Pascal’s 

triangle gives us the 5th Mersenne number, 31 (which is 1 less than 2 

to the power of 5). Since 5 is a prime number, there’s a possibility that 

31 might be a prime number too… and it just so happens that it is.  

Another of Pascal’s prime patterns is the following – if you look at a 

row for which the counting number on the first inner diagonal is prime 

(such as 7), then every other number in that row of the triangle will be 

a multiple of that prime number. Except for the 1s on the outside, that 

is. 

 

 

 

 

 

 

https://c479107.ssl.cf2.rackcdn.com/files/37701/area14mp/ggj8yzfz-1386905998.jpg


Intertwining petals 

 

 

Pick any number inside Pascal’s triangle and look at the six numbers 

around it (that form alternating petals in the flowers drawn above). If 

you multiply the numbers in every second petal, you’ll end up with the 

same answer no matter which of the petals you start from. 

Hockey-stick addition 

 

Starting from any of the 1s on the outermost edge, add together as 

many numbers as you like down one of the diagonals. Wherever you 
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stop, you’ll find your sum is waiting just one diagonal step further – in 

the opposite direction to where you were heading (hence the “hockey-

stick” pattern). 

Squaring through addition 

 

Pick any counting number from along the first diagonal and square it. 

Then look at its two neighbours that lie deeper inside the triangle – 

they’ll always add up to that very same square number. 

Powers of eleven 

 

Look at what happens when you squish all the numbers in a given row 
together to make one large number, you will find powers of eleven. 
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Wishing you a Merry Christmas and a Happy New Year! 

May your holidays be filled with fun maths and good cheer!  


