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Bellman explains the name

The 1950s were not good years for mathematical research. We had a very
interesting gentleman in Washington named Wilson. He was Secretary of
Defense, and he actually had a pathological fear and hatred of the word,
research... His face would suffuse, he would turn red, and he would get
violent if people used the term, research, in his presence. You can imagine
how he felt, then, about the term, mathematical... | thought dynamic
programming was a good name. It was something not even a
Congressman could object to.
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4.7 Efficiency of Dynamic Programming

DP may not be practical for very large problems, but compared with other
methods for solving MDPs, DP methods are actually quite efficient. If we
ignore a few technical details, then the (worst case) time DP methods take to
find an optimal policy is polynomial in the number of states and actions. If n
and m denote the number of states and actions, this means that a DP method
takes a number of computational operations that is less than some polynomial
function of n and m. A DP method is guaranteed to find an optimal policy in
polynomial time even though the total number of (deterministic) policies is m".
In this sense, DP is exponentially faster than any direct search in policy space
could be, because direct search would have to exhaustively examine each policy
to provide the same guarantee. Linear programming methods can also be used
to solve MDPs, and in some cases their worst-case convergence guarantees are
better than those of DP methods. But linear programming methods become
impractical at a much smaller number of states than do DP methods (by a
factor of about 100). For the largest problems, only DP methods are feasible.

DP is sometimes thought to be of limited applicability because of the curse
of dimensionality (Bellman, 1957a), the fact that the number of states often
grows exponentially with the number of state variables. Large state sets do
create difficulties, but these are inherent difficulties of the problem, not of DP
as a solution method. In fact, DP is comparatively better suited to handling
large state spaces than competing methods such as direct search and linear
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