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The High-Dimensional Matrix Equation for Biochemical Reaction Systems

ZHOU Tianshou
( School of Mathematics Sun Yat-Sen University Guangzhou Guangdong 510275 China)

Abstract: Chemical master equation gives a framework for mathematical modeling of biochemical reaction systems
but its analysis and simulation has been being difficult in the field of computational systems biology. Here by intro—
ducing a high-dimensional matrix and its operators first the chemical master equation is transformed into a high-di—
mensional matrix equation and then a formal expression for the analytical solution to this matrix equation is given.
In addition a 2-erder cyclic iterative algorithm is introduced to numerically solve the high-dimensional matrix equa—
tion. In a word the high-dimensional matrix method seems to solve the questions of analytical and numerical solu—
tions to the chemical master equation.

Key words: chemical master equation; high-dimensional matrix equation; matrix exponent function; cyclic iterative

algorithm



