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The Floyd-Warshall algorithm is widely used for computing all-pairs shortest paths or transitive
closure in graphs. Given an NxN matrix C, the standard algorithm updates the matrix as follows:

for k in range(N):
for i in range(N):
for j in range(N):
Clillj]1 = min(C[i1[j]1, CLil[k] + C[KI[j1);

By replacing the operations (min, +) with (or, and), the algorithm can compute the transitive
closure instead. In fact, the algorithm can be generalized to other operation pairs, provided
certain algebraic properties are satisfied [1].

Project Objective
The task is a fast and optimized versions of the Floyd-Warshall algorithm for the following
variants:

- (min, +4), All pairs shortest paths

- (or, and), Transitive closure

- (max, min),  All pairs bottleneck paths
NOTE: The (or, and) version should operate on bits (binary matrices), and ideally an AVX-512
version should be provided.

In particular:
- Write a high-performance C or C++ implementation for the abovementioned variants by
following the steps outlined in [2], in particular also including suitable blocking
- Implement autotuning to obtain the best implementation parameters for your CPU.
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