Two-person random race

Alice and Bob play the following game: they take turns to collect 1 or 2 chips randomly and
independently with equal probability, with Alice going first. The first person who collects
at least n chips is the winner. We have determined that the winning probability of Bob is

a5 (o)) 0

We have also generalized the problem. If Alice and Bob take turns to collect aq, as, ...,
or a,, chips randomly and independently with probabilities py, po, . .., pm respectively, where
a; < ag < --- < a, are positive integers, pi,pa,...,pm € [0,1], and p; +po + -+ + pm = 1,
then the winning probability of Bob is
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There are a number of future directions in this project.
1. Find the closed form of Equation (1)

2. Find the winning probability of Bob if the winner must collect exactly n chips (if a
player collects more than n chips, then they either “bounce back” like the game of
Sorry, or they loop back to the beginning like modular arithmetic).

3. Find the winning probability of Bob if the number of chips collected can be 0 or
negative.

4. Introduce more players.
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