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- The dynamics of molecular systems is chaotic having different degrees of randomness in different basins of attraction on the potential surface
- The aim is to capture the emergence of structure that appears in dynamical systems

- This intrinsic emergence leads to an increase of computational capability which we want to measure and analyse Cambridge
- We address issues such as innovation, discovery and measurement of patterns, quantification of emergence and self-organisation CB2 1EWN
- In computational terms, we want to measure the dynamic complexity of a process UK

- Related with self-organisation and emergence COMPLEXITY estimates how sophisticated are the dynamical laws governing the evolution of a process

The method
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- The approach by Crutchfield et.al. termed “Computational Mechanics” is adopted, which
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- Symbolic dynamics is analysed, that is real
signal first converted into a sequence of symbols
from the alphabet of a finite size

- The algorithm searches for regularities by
analysing the pairs of “pasts” and “futures” in y
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- Finite Statistical Complexity is calculated from the distribution rr(s) of the causal states

as measured by the Shannon entropy: - The dynamics of the backbone
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hog orientational
¢ dynamics complexity

distance

f surrounding water
C=- Pr(S)logzPr(S) ; . O - g
the degl.”ee of complexity during molecules in the
the folding process vicinity of the [Jturn
formation moment
(~4000)
> complicated =9
= pattern _
@ - Example: N
o > 8.5
£ £
(@) . D 8.0 -
O Sin (x) low complexity =
E sin(ax) +sin (bx) (a/b=2) 3 7
= sin (ax)+sin(bx) (a/b=10/7) high complexity i .. .
% e e O s S B S S S S L S S B S S B S B S S B B B S S B S S B B | ]
-l&; . . . 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 20 6 6 -
s rogues o randorn . time, ns A\ A /AN ,' SN
] X G P X\ | 3 \"V ,‘q ’\\s
) \ERy - /¥
0 1 | o 4 o : v,\\ n
randomness 5 {7 3 A WA
Azt v - v vy er v g 3 g 3 - \v
- The complexity units are bits, so it N 2 2-
measures the informational contents of the 1] o
process. AV TV VPV VYV ViV r vy - Complexity of orientational dynamics (cos [ time —_— R
) dependence) of the water molecules located at ime, stops tme, stops
- Its values lie between fully predictable and N various distances from Glycine is calculated
completely stochastic mechanisms
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