Let the four-digit number be “abcd” (if each letter shows a digit).
Bearing in mind Thousands, Hundreds, Tens and Units, “abcd”= 1000a + 100b + 10c + d
Now, if we take the number in the thousands column (represented by “a” in this case) to the back of the four-digit number, we obtain “bcda”.
“bcda” = 1000b + 100c + 10d + a
When we add “abcd” to “bcda”, we collect like terms to obtain the expression:
1001a + 1100b + 110c + 11d
This number will always be divisible by 11, regardless of the values of “a”, “b”, “c” and “d”:
1001a + 1100b + 110c + 11d = 11(91a + 100b + 10c + d)

However, when we try the same method with a three-digit number, “xyz”, it does not work, because “xyz” = 100x + 10y + z and, when “x” is taken to the back of the number and becomes a Units digit, “yzx” = 100y + 10z +x.
When we add the two expressions together (again by collecting like terms), the answer 101x + 110y +11z is obtained, and THIS IS NOT DIVISIBLE BY II

With five-digit numbers, “qrstu” = 10000q + 1000r + 100s + 10t + u
When “q” becomes a Unit, we have the expression: 
“rstuq” = 10000r + 1000s + 100t + 10u + q and when we add the two expressions together, we have 10001q + 11000r + 1100s + 110t + 11u and THIS IS NOT DIVISIBLE BY 11 EITHER

When testing a ten-digit number, “fghijklmnp” = 1000000000f + 100000000g + 10000000h + 1000000i + 100000j + 10000k + 1000l + 100m + 10n + p
Following previous methods, “ghijklmnpf” = 1000000000g + 100000000h + 10000000i + 1000000j + 100000k + 10000l + 1000m + 100n + 10p + f
The two expressions total 1000000001f + 1100000000g + 110000000h + 11000000i + 1100000j + 110000k + 11000l + 1100m + 110n + 11p, WHICH IS DIVISIBLE BY II


It is noticeable that four-digit and ten-digit numbers in this test are divisible by 11 while three-digit and five-digit are not. This means that numbers with an even number of digits, when tested as above, will produce a number divisible by 11.
In contrast, numbers with an odd number of digits, when tested as above, will never produce a number divisible by 11.
