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Abstract

Hoffman’s “Fitness Beats Truth” (FBT) theorem posits that evo-
lutionary processes drive veridical perception to extinction. We for-
malize this by mapping perceptual strategies to an Information Bot-
tleneck framework, penalizing the “Truth” strategy with the metabolic
cost of information processing via Landauer’s limit. We define the ex-
plicit evolutionary payoff integral and derive the optimal perceptual
encoder as a Gibbs distribution. Through formal replicator dynamics
and Lyapunov stability analysis, we prove that the population fre-
quency of Truth asymptotically approaches zero (limy_,o z7(t) = 0).
Furthermore, we establish the explicit Evolutionarily Stable Strategy
(ESS) conditions, demonstrating that a heuristic fitness-tuned popu-
lation strictly resists invasion by veridical mutants due to the thermo-
dynamic cost of representation.

1 The Payoff Integral and the Gibbs Encoder

Let M be the continuous objective world manifold, and ) be a finite set of
discrete perceptual states. The expected evolutionary payoff f; for a strategy
1 is defined by the integral over the world states:
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where W (z,a) is the fitness utility of taking action a in state z, a;(y) is the
action policy, p;(y|x) is the perceptual encoder, and C(i) is the metabolic
penalty.

Following Ortega and Braun [2]|, the metabolic cost of maintaining a
high-fidelity homomorphic representation 7' (Truth) is bounded by Lan-
dauer’s principle: C(T) = 8~ Dk (pr(y|x) || po(y)), where B~ o< npiokpT In 2.



Optimizing the free-energy functional yields the optimal perceptual en-
coder as a Gibbs distribution:
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This establishes that the optimal evolutionary encoder is tuned strictly to
the utility function W, not the structural homomorphism of x, explicitly
decoupling perception from objective reality.

2 Replicator Extinction and ESS Analysis

Let zp and zp be the population frequencies of the Truth (7') and Fitness
(F) strategies. The continuous-time replicator equation is:
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where f = x7pfr + xpfr. Because the heuristic strategy F operates with
C(F) < C(T) while achieving comparable or superior utility via the Gibbs
encoder, we have frp > fr.

To prove extinction, we define a Lyapunov function V(zp) = xp. Since
fr < f for all 27 € (0,1), we find % < 0. Therefore, the system is
asymptotically stable at zp = 0, proving lim;_, o, x7(t) = 0.

Furthermore, evaluating the invasion fitness, a monomorphic population
of F resists invasion by T if f(F,F) > f(T,F). Since the metabolic tax
strictly reduces the payoff of the mutant 7" without providing a commensu-
rable increase in W, the strict inequality holds. Thus, Fitness is a formal
Evolutionarily Stable Strategy (ESS).
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