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Simple Proof and Interpretation of No Free Lunch Theorem

Kohsuke Yanai Hitoshi Iba

Dept. of Frontier Infomatics, Graduate School of Frontier Sciences,
The University of Tokyo.

In this paper, a simple proof of No Free Lunch Theorem (NFL) is presented. NFL
asserts that no search algorithm exists which can solve every problem efficiently. This
theorem has serious implications for the study of search algorithms and optimization.
The proof given in this paper is simpler and more intuitive than the original one.
In the proof, we divide the fitness function space into a set of subsets, and calculate
the sum of probabilities in each subset. The division of the function space helps
us to understand the theorem more clearly and highlights the relationship between

algorithms and problems.
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The first candidate
solution is uniquely
determined by
algorithm.
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Xk = dkx : The trace of candidate solutions
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— dk) : The trace of cost values
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