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1.	A three digit number can be written as �EMBED Equation.3���, where a and c are not 0. If a is less than c then we can simply pick the rearranged number as the original, and without loss of generality assume that a is always greater than c. Subtracting the rearranged number gives �EMBED Equation.3���, with the difference only able to take on the values of 2, 3, 4, 5, 6, 7, and 8. These 7 numbers correspond to 198, 297, 396, 495, 594, 693, and 792. Throwing in 891 (the rearrangement of 198), we can see that all the numbers and their corresponding rearrangements come from this list and, in each case, the sum is 1089.





2.	Missing the instructions to exclude numbers with identical first and last digit whose first and last digit differ by 1 adds two more possible differences to the list, namely 0 and 99. Neither one is a three-digit number. The same could be said about numbers that end in a 0, since their rearrangements would be two-digit numbers. Reading all two digit numbers as three-digit numbers with the leading 0 solves two of the three problems; following the remaining steps, we get 990 and 099 and the sum is still 1089. However, the palindromes will result in 0 instead of 1089.


	a. Another interpretation would keep the two-digit numbers without the leading 0 so a rearrangement of 99 is 99 (not 990) and the final sum is 198 instead of 1089. In this case, the numbers with first and last digit pairs (1,2), (2,3), (3,4), (4,5), (5,6), (6,7), (7,8) and (8,9) would all result in 198. How many of these numbers are there? There are 8 pairs, each can occur with first digit either greater or less than the last digit and the middle digit can be any one of 10 digits. This means there are 160 excluded numbers out of 999. In addition, the palindromes, of which there are 90, are also excluded, bringing the total to 270. The probability of any one student picking a disallowed number would be �EMBED Equation.3���. This means that you would expect about a quarter of the class, or 7 students, to





	pick disallowed numbers.


	With the other interpretation of “three-digit number,” only the palindromes are exclude, i.e. only about 0.09 of the numbers. For a class of 28, this is about 2.52 or 2 to 3 students.





	b. No matter what interpretation is taken, any number close to either 3 or 7 is reasonable to expect. In this case, 5 seems fairly close to both 3 and 7, so the chances of 5 students getting the unexpected result are fairly high.





	c. Because we are dealing with probabilities and the numbers are chosen randomly, it is always possible that all the students picked disallowed numbers, but it is also extremely unlikely. Even a rough estimate tells us that the chances are about 1 in �EMBED Equation.3��� of such an event. 
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