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Local behavior vs non-local behavior for stability

- Anderson (2011)
- Anderson-K (2018)
- Anderson-Cappelletti-Nguyen-K (2020)
- And all other studies that used Lyapunov functions

- Brunner and Craciun (2018)
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Slow stabilization of protein folding processes
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https://en.wikipedia.org/wiki/Folding_funnel

Slow stabilization of protein folding processes



Stochastic modeling for reaction networks
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Where to go When to go
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1. Positive recurrence (Ergodic, Stability): by zero deficiency 

 (Anderson-Craciun-Kurtz 2010, Anderson-Cappelletti-Koyama-Kurtz 2018) 
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1. Positive recurrence (Ergodic, Stability): by zero deficiency 

 (Anderson-Craciun-Kurtz 2010, Anderson-Cappelletti-Koyama-Kurtz 2018) 

2. Non-exponential ergodicity. (Minjoon Kim-K, 2024+)

3. 

      (Louis Fan-K-Chaojie Yuan, 2024+) 

Slow mixing
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2. Non-exponential ergodicity. (Minjoon Kim-K, 2024+)

3. 

      (Louis Fan-K-Chaojie Yuan, 2024+) 
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1. Positive recurrence (Ergodic, Stability)??

2. Non-exponential ergodicity. (Minjoon Kim-K, 2024+)

3. 

      (Louis Fan-K-Chaojie Yuan, 2024+) 
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Using the dominant flows at 𝑥 = (𝑛, 0) and 𝑥 + (1,1), we need to construct 𝑉(𝑥) such that
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So we think of the 4-steps skeleton process.
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So we think of a 4-steps skeleton process.

A path with only 
dominant reactions

A path with dominant reactions but one rare event (𝑂(𝑛%!)).
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So we think of a 4-steps skeleton process.

(Anderson-Cappelletti-K 2020)
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So we think of 10-steps skeleton process.
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Excepts these five paths of 10 steps, all other paths involve rarer events (𝑂(𝑛%")), hence they are ignorable in the 
Lyapunov analysis

So we think of 10-steps skeleton process.

A path with only 
dominant reactions

A path with dominant reactions but one rare event (𝑂(𝑛%!)).
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So we think of 10-steps skeleton process.
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Use an embedded Markov chain to show positive recurrence of the original Markov chain.

(Meyn-Tweedie 92)
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Use an embedded Markov chain to show positive recurrence of the original Markov chain.

𝑉 𝑎, 𝑏 = 𝑎" + 𝑏"

(𝑛, 0)
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Use an embedded Markov chain to show positive recurrence of the original Markov chain.

𝑉 𝑎, 𝑏 = 𝑎" + 𝑏"

4 −2𝑛

2𝑛

4𝑛
(𝑛, 0)
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Use an embedded Markov chain to show positive recurrence of the original Markov chain.

𝑉 𝑎, 𝑏 = 𝑎" + 𝑏"

4 −2𝑛
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reactions that are not too strong+

These trapping at boundaries often induce slow mixing. (Minjoon’s poster)

More than two species??
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Thanks


