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Abstract 
A natural intuition in AI is that smart agents should tackle hard problems by building on 
solutions to easier ones. This idea has inspired what's known as the tractable islands 
paradigm: focus on parts of a problem that are computationally manageable and use them 
as stepping stones toward solving the whole. 

In this talk, I’ll focus on probabilistic reasoning with graphical models and give an overview 
of algorithms that follow this approach. I’ll introduce the Bucket Elimination, Mini-Bucket 
Elimination, and AND/OR search frameworks, and explain how they navigate the tradeoƯ 
between time and memory. I’ll then show how heuristics grounded in tractable islands can 
guide both heuristic search and Monte Carlo sampling, leading to anytime algorithms —
solvers that provide increasingly accurate approximations over time, with guaranteed 
bounds, and converge to exact solutions if given enough time. 
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