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Digital Roots of Nine

Let’s add the numbers 1 to 9:

1

2

3

4

..

..

8

9

 45 which is divisible by 9

The digit 2 in the list is worth 2 out of the 45.  What would happen if we moved the 2 into the tens, then the hundreds, then the thousands … columns?  How would this affect the total?

	Th
	H
	T
	U
	
	
	

	
	
	
	2
	the digit 2 is worth 2
	
	

	
	
	
	
	
	
	when you move from the units to the tens, you lose 2 and gain 20 making 18 more

	
	
	2
	
	the digit 2 is worth 20
	
	

	
	
	
	
	
	
	when you move from the tens to the hundreds, you lose 20 and gain 200 making 180 more

	
	2
	
	
	the digit 2 is worth 200
	
	

	
	
	
	
	
	
	when you move from the hundreds to the thousands, you lose 200 and gain 2000 making 1800 more

	2
	
	
	
	the digit 2 is worth 2000
	
	


Wherever the 2 is moved, what you gain is always a multiple of 9.  For example, moving the 2 from the units to the hundreds first gains 18 and then gains 180 making 198 which is a multiple of 9.

cont…

So, if instead we had the numbers 

	1

	20000

	3

	4

	..

	..

	9

	20043


The total is still a multiple of 9.

The same would work for any of the digits.  Let’s do one more, for example 7:

	Th
	H
	T
	U
	
	
	

	
	
	
	7
	the digit 7 is worth 7
	
	

	
	
	
	
	
	
	when you move from the units to the tens, you lose 7 and gain 70 making 63 more

	
	
	7
	
	the digit 7 is worth 70
	
	

	
	
	
	
	
	
	when you move from the tens to the hundreds, you lose 70 and gain 700 making 630 more

	
	7
	
	
	the digit 7 is worth 700
	
	

	
	
	
	
	
	
	when you move from the hundreds to the thousands, you lose 700 and gain 7000 making 6300 more

	7
	
	
	
	the digit 7 is worth 7000
	
	


In general, then, a digit x as it moves a column to the left, changes its value to 10x, a gain of (10x – x) = 9x.  9x is always a multiple of 9.


