Solution to “Legs Eleven”

The property that we are after is that they are all divisible by eleven (there is a clue in the title).

	
	
	
	

	Take the number
	3527
	4139
	6154

	Put the first digit to the back
	5273
	1394
	1546

	Add up the two numbers
	8800
	5533
	7700

	Divide by 11
	800
	503
	700


If you take a four digit number as 1000a + 100b + 10c + d, when you put the first digit back to the front, it becomes 1000b + 100c + 10d + a.  When you add these two together:

1000a +   100b +   10c +     d

        a + 1000b + 100c + 10d

1001a + 1100b + 110c + 11d

If you divide this by eleven, you get 91a + 100b + 10c + d, which means it is divisible by 11.

This only works for numbers with an even number of digits.  With numbers with an odd number of digits, it does not work, as you can see below.

	Take the number
	1234
	12345
	123456
	1234567
	12345678

	Put the first digit to the back
	2341
	23451
	234561
	2345671
	23456781

	Add up the two numbers
	3575
	35796
	358017
	3580238
	35802459

	Divide by 11
	325
	3254.182
	32547
	325476.2
	3254769


