Topics in the Stochastic Modeling and Simulations

Topic (2015): Chemical Kinetic Modeling and Simulations

Instructor: Tiejun Li (Peking Univ., http://dsec.pku.edu.cn/~tieli)
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Introduction

ODE modeling for cellular systems: |
ODE modeling for cellular systems: II
Stochastic modeling and SSA
Tau-leaping method

Multilevel Monte Carlo for diffusion process
Multilevel Monte Carlo for CKS

Large volume limit and fluctuations
Multi-scale analysis framework
Multi-scale analysis for CKS

Rare events for diffusion process

Path integrals for CKS

Rare events for CKS

Exactly solvable models
Fluctuation-Dissipation theorem
mRNA and Protein bursting
Sub-diffusion of protein molecule
Single molecule Michaelis-Menton law
Non-equilibrium steady state theory: I
Non-equilibrium steady state theory: I
Statistical inference of rate constants
Bayesian analysis of single molecule data
CKS with spatial dependence

Turing pattern dynamics

Outlook

Topics to be covered:
Network reduction, Network construction, Network

principle,

designing



