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A METHOD of Calculating the Probabilitics
of Events in Pravy.
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Exponent, i.e., n=2"° (n=4...10°

e [..] all models are
approximations

e Essentially, all models
are wrong, but some
are useful

e [...] the approximate nature
of the model must always
be borne in mind

George E. P. Box, “Science and statistics,” J. Amer. Stat. Assoc., 71(356): 791-799, Dec. 1976
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Neurons are prime examples of
efficiency, achieving outstanding

- communication reliabilities,salthough

relyingSonsrandomyonichannelss

Aiming to bridge jrom Dic “
circuits, we will show here how:
® statistical results about consecutive
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systems ... S —— Structure
ib_ combined with a Binet-like formula — wdﬁ ~ N aqjhtroc%uctiong.‘,, Xy -'
. 4 s -—T . |mpyr— g — F § % ~.'.\‘- . "f’ 1 ";-" ’-a.;-“
® Fibonacci-numbers of higher orders e Consecutive systems

lead to trivial reliability calculations for
neuron-inspired optimal design schemes for
reliable communication.

e Optimal design

® Conclusions

ThUNDER? = Techniques for Unconventional Nano-Design in the Energy-Reliability Realm PN-III-P4-1D-PCE-2020-2495 nr. 238/07.04.2021
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Abraham de Moivre (1738) —rephrased by James V. Uspensky (1937)
k+1 i j J :
1t B = Zyma = 1)i€), . (pg*) (with p=1-¢)
Pk =1 = Bui + q° Bu_ii (probability of a run of length k in n trials)
Rel(k,n; q) = Bnk — 4° Bu—rkk

James C. Fu (1986) using the Markov chain method
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Rel(k,n;q) =(1,..,1,0) x M®* x (1, ...,1,0)"

James V. Uspensky, Introduction to Mathematical Probability, McGraw-Hill: New York, NY, USA, 1937
James C. Fu, “Reliability of consecutive-k-out-of-n:F systems with (k — 1)-step Markov dependence,” IEEE Trans Rel., R-35(5):602-606, Dec. 1986
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Rel(Lin/Con/k/n;0.5) = ’2‘:2 Philippou 1985

Fn(k) = Fn(’_c)1 + Fn(’f)z + o+ Frglf)k d’Ocagne 1884
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Frfk)=rnd[ ax-1 a"‘ll Du 2008
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(k1) (e =2) Dresden 2009

(log2 n+4)

= e 1/2""" \yhich gives K,,in = logoa n + 2|3
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Our method for optimizing linear consecutive systems:
e avoids computing the reliability polynomial

e relies on a (very) simple Binet-like formula

e Rel >90%with p =1/2 (!) for all n > 4

e is being extended to 2D_(axons)
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