Project 0 - Bad Ash’s Army  - Paul Taylor
Problem and Assumptions

Bad Ash has been returned to life, along with his army of skeleton warriors.  One problem, all the soldiers are still buried.  On the bright side, every skeleton which is dug up can immediately start helping with the digging.  We assume one skeleton can dig a hole in 32 minutes and plenty of shovels for everyone, and that the skeletons never tire or need to eat or sleep (they are undead, after all).  The skeletons work in team of a pre-selected size.  Since unfinished holes do not represent a soldier ready to contribute, they should not be counted in the digging until the round when their hole is finished.
Description of the Model

We build a model which allows us to choose the size of the team, N.  N skeletons working together dig a hole in 32/N minutes.  Each 32/N minutes, we add a number of skeletons equal to the number of teams.  Fractional skeletons are counted as part of the army, but do not counted when computing the new holes dug in the current round of 32/N minutes.
We keep track of our progress in a series of categories.  The number of 32/N minute steps, the current time elapsed in minutes and hours, the current army size (An), active diggers (Dn) and the number of new skeletons (Sn) dug that step.

The army size An is computed by adding the army size and the new skeletons from the previous step (An-1 and Sn-1 respectively).  Active diggers Dn is computed by rounding down the current army size An.  We round down since the fractional part represents a skeleton still partially in its grave.  The number of new skeletons Sn is computed by dividing the active diggers Dn by skeletons per team N.  
In Excel these processes are encoded as follows:

An=An-1+Sn-1
Dn=INT(An)
Sn=Dn/N
The function INT rounds off to the lower integer, perform the rounding we need.
Results

This model displays the powerful growth rate inherent in exponential growth.  We also see the value of having the skeletons collaborate, which is analogous to interest being compounded more frequently.  The army size increases more rapidly with bigger teams.  The following graph shows army size increasing with teams of one, two and three skeletons.  
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The improvements become less dramatic with each increase in the team sizes, however.  We know from calculus that such models tend to approach a limit, related to the exponential function ex, such as in continuously compounded interest.
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Possible Improvements
This model might be made more accurate if larger teams started to become less efficient.  Fifty skeletons could not conveniently collaborate after all, so increasing team size should eventually result in diminishing returns.  Our initial assumption of 32 minutes per dig could be improved with some further research.  Our initial assumption of unlimited shovels is also probably unreasonable.
