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Exercise 3F-5:

The last two included tests take a comparatively longer time because in our implementation, when it
comes to Arithmetic models, we are currently performing an exhaustive bounded search to find a possible
solution. Furthermore, on each recursive call of the function bounded_search, we would start a new
exhaustive search from lower bound all the way up to upper bound. Thus, the algorithm needs to explore
a much greater search space for the last two test cases. Therefore, the time it takes to finish the
bounded_search to find an answer takes a while when it has to repeatedly search for answers
exhaustively.

To improve the module, instead of using an exhaustive bounded search, a binary search makes more sense
in this case to find the result we need. Overall, I would improve the Arith module so that its runtime
complexity would improve from exponential to maybe polynomial, since this module is heavily used.
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Exercise 3F-5:

The last two included tests take a comparatively longer time because in our implementation, when it
comes to Arithmetic models, we are currently performing an exhaustive bounded search to find a possible
solution. Furthermore, on each recursive call of the function bounded_search, we would start a new
exhaustive search from lower bound all the way up to upper bound. Thus, the algorithm needs to explore
a much greater search space for the last two test cases. Therefore, the time it takes to finish the
bounded_search to find an answer takes a while when it has to repeatedly search for answers
exhaustively.

To improve the module, instead of using an exhaustive bounded search, a binary search makes more sense
in this case to find the result we need. Overall, I would improve the Arith module so that its runtime
complexity would improve from exponential to maybe polynomial, since this module is heavily used.
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