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Q: A question about undergraduate math that is a long-standing "solved" but not explicitly stated in the textbooks. A question that I've always wondered about is, what is the first "upper bound" on the number of solutions to a Diophantine equation? I've heard the term "A-D" used in places but I don't know what it means. A: I'll start by clarifying the difference between an upper bound and a solution to
the equation. First, the term "Dioantine equation" doesn't mean anything mathematically precise; in any application of mathematics the name of the thing being studied shouldn't really be used unless the subject is precisely defined. So you're right in saying that you can't prove a bound on the number of solutions of an equation unless you know what the equation is. To actually answer your question, I'll
explain the term "A-D" in the context of equations. You already wrote a comment that it refers to "An Upper Bound Dioantine", so let me give you some history. In the 1800's Gauss posed the problem of constructing an algorithm to determine whether the equation $a x^n + b y^n = c$ has any integer solutions (with $a$, $b$, and $c$ all positive integers, and $n \ge 2$). The algorithm was given by
Lagrange (but not published until much later), but the question of its correctness was still open. After several decades Gauss had succeeded in proving the correctness of the algorithm, but he couldn't prove that it produces all solutions. The result is that we now have the "A-D" algorithm, which does produce all solutions, but we don't know what that means. Now we're actually at an even more basic
level of studying Diophantine equations; all we know is that the A-D algorithm works. We don't know if the A-D algorithm can be modified to produce every solution to any equation (for example, the equation $3x^4 - 4 y^4 = 1$ has infinitely many solutions), and we don't even know if there's a finite bound on the number of solutions to any equation (for example, does there exist a bound of $3$ on
the number of solutions to the equation $x^n - y^n = 1$?). A quick google 82157476af
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