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Linear Time Algorithms for the Josephus Problem and Its Inverse
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In this paper, we define the Josephus Problem as the problem of computing the Josephus Permutation.
The Josephus Permutation can be described as follows: We are given positive integers n and k. Assume that
objects 0,1,--- ,n—1 are placed in order around a circle. Beginning with the object 0, we travel around the
circle, removing every k-th remaining object. This process continues until all n objects have been removed.
Denoting the i-th removed object by s;, we define the Josephus Permutation as J,, = (S0, $1,* " , Sn—1)-
The contribution of this paper is twofold. First, we propose an algorithm for the Josephus Problem that
works in O(n) time under the assumption that the arithmetic and logical operations on O(nlogn)-bit
natural numbers can be performed in constant time. This improves long-standing previous bounds of
O(nlogn) and O(nlogk). Secondly, we define the Inverse Josephus Problem as the problem of computing

(n, k) from a Josephus Permutation .J, j, and also we propose an O(n) time algorithm to solve it.
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