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Since problems 1 and 3 involve the counting of integer solutions, they require ideas from combinatorics or discrete mathematics, rather than algebraic manipulations. The techniques used in the solutions are discussed in most elementary textbooks on these topics.


1.	It is easier to count the solutions once the problem is reformulated in the following manner. A non-negative integer solution to the equation a + b + c = 10 can be regarded as a way to partition 10 objects into 3 sets. For example, the solution (a, b, c) = (4, 5, 1) could be represented by the following picture:


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


	The solution (a, b, c) = (4, 0, 6) would be represented by:


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


	The number of solutions is the number of ways that one can arrange 10 * symbols and 2 “|” symbols. This is the same as the number of ways of choosing 2 out of the 12 positions to contain “|” ’s. Therefore the number of solutions is �EMBED Equation.3���


3.	The counting method from problem 1 must be modified to ensure that a, b, and c all be ( 1. We could begin by assigning one * to each of the three sets, then partition the remaining 7 *’s in the same manner as before. The number of ways to arrange 7 *’s and 2 “|” ’s is the same as the number of ways to choose 2 positions out of 9, which is �EMBED Equation.3���


5.	There are infinitely many positive real-number solutions to the equation. The equation �
�a + b + c = 10 determines a plane in three-dimensional space, and positive solutions must lie in the octant where all three variables are positive. The solution set is the intersection of the plane and the octant, which is a triangular region with vertices (0, 0, 10), (0, 10, 0), and (10, 0, 0). 
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