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Since these problems involve counting the number of integer solutions, they require ideas from combinatorics or discrete mathematics, rather than algebraic manipulations. The techniques used in the following solutions are discussed in most elementary textbooks on these topics.


1.	This equation has 11 solutions: (0, 10), (1, 9), (2, 8), ..., (9, 1), and (10, 0). To adopt an approach that can be generalized as required by later problems, each solution can be regarded as a way to partition 10 objects into two sets. For example, the solution (7, 3) could be represented by the following picture:


* * * * * * * | * * *


	The number of solutions is equivalent to the number of ways that one can arrange 10 *’s and 1 “|”, which is the same as the number of ways to select 1 position out of 11 to contain the “|”, which is �EMBED Equation.3���


	Now the other problems can be analyzed using the same approach.


2.	The number of solutions to this equation is equivalent to the number of ways to partition 10 objects into 3 sets. For example, the solution (a, b, c) = (3, 5, 2) corresponds to the diagram


* * * | * * * * * | * *


	The number of solutions is the number of ways to arrange 10 *’s and 2 “|” ’s, which is the same as the number of ways to select 2 positions out of 12, which is �EMBED Equation.3���


3.	The number of solutions to this equation is equivalent to the number of ways to partition 10 objects into 4 sets. For example, the solution (a, b, c, d) = (2, 6, 0, 2) corresponds to the diagram


* * | * * * * * * | | * *


	The number of solutions is the number of ways to arrange 10 *’s and 3 “|” ’s, which is the same as the number of ways to select 3 positions out of 13, which is �EMBED Equation.3���


4.	For this equation, the number of solutions is the number of ways to arrange 10 *’s and �4 “|” ’s, which is �EMBED Equation.3���


5.	Generalizing the arguments used in the preceding problems, the number of solutions to an equation a�1 + a2 + ··· + an = 10  is the number of ways to partition 10 objects into n sets, which is the number of ways to arrange 10 *’s and n “|” ’s, which is the number of ways to select n positions out of n + 10, which is �EMBED Equation.3���


6.	Using the generalized formula with n = 13, the number of solutions is �EMBED Equation.3��� Note that in every one of these solutions, at least three of the variables will equal 0.


7.	If the solutions must consist of positive numbers, then the symbols “* * * * * * * * * *” must be partitioned into non-empty sets. Suppose the equation has n variables, where 1 ( n ( 10. One method for counting the number of ways to partition is to begin by assigning one * to each of the n sets, then partition the remaining (10 – n) *’s into n sets which can be empty. This partitioning amounts to arranging (10 – n) *’s and n “|” ’s, which can be done in �EMBED Equation.3��� ways.


	Note that when n = 10 the only solution is (1, 1, 1, 1, 1, 1, 1, 1, 1, 1), and when n > 10 there are no solutions.
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