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Characterization of Transition States via Metastable Fuzzy Sets

Indicator for the uniqueness of S

Available via http://www.zib.de/MDGroup

Thechoiceof anoutersimplexfor thelineartransformationis notuniqueif theconvexhull of C is notasimplex.Thereforechoosea

maximalinner simplexandusethe lowestvalueof χi asanindicatorfor theuniquenessof S (example:m=200,k=3).
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S is linearindependent

lineardependent

2−dimensionalprojection lineartransformation membershipfunctionsandindicator

Ω

Problem:  After discretization of Ω into 

m boxes find a decomposition into almost 

invariant sets based on a stochastic operator. 

Identify transition boxes.

Idea:  For every box compute the grade of

membership to each of the k almost invariant 

sets, i.e. use metastable fuzzy sets instead of

metastable crisp sets.

Properties of a solution S = {χ1, ..., χk}
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( )
(m,m)−transitionmatrix T
"hidden"blockdiagonallydominant

spectrumof T with agapafterk=3

Tχ χ∼∼∋χ ΙΤ
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basisof IT

Linear transformation of a basis of IT into a feasible solution S
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1. Projectionof abasisof IT
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2. Find (k−1)−simplexV coveringC (seeprop.a−c),eachfacetof V
includesat least(k−1) differentpointsof C (seeprop.d). TransformV
into anunit simplex yieldingaprojection of S.

*

*

*

*

*
*

*

*

*

*

z

y
x=1−z−y

1

1

*
**

**
*

*

*
*

*

M.Weber, T.Galliat

transitionboxes


