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Mathematical modeling of tumor growth is an effective and important step in promoting
knowledge about cancer, and has become one of the most attractive topics in mathematics and
biology.

In this paper, we discuss two kinds of inverse problems based on deterministic and stochastic
ductal carcinoma in situ (DCIS) models with free boundary conditions. First of all, based on the
characteristics of deterministic DCIS model, we present an inverse problem of deterministic DCIS
(IPdDCIS) under the conditions of incisional biopsy measurements at two different moments. The
uniqueness solution to the IPdADCIS is proved. The IPdDCIS is transformed into a optimization
problem, which is solved by particle swarm optimization method.

Since tumor concentration, boundary value functions and other parameters are inevitably
affected by various random factors in the DCIS model, we mathematically formulate a kind of
sDCIS model with free boundary conditions for the first time. In order to solve the sSDCIS model, we
construct effective numerical algorithms of an alternative iterative algorithm and random finite
difference method. We establish theoretical results about the consistency and stability of the random
finite difference scheme in mean square sense. The sampling finite difference scheme is presented by
the Monte Carlo method to obtain statistical characteristics of numerical solutions, such as
expectation and the standard deviation of numerical solutions. Based on the different types of
measurement data, including incisional and needle biopsies, we propose three stochastic inverse

problem for the sDCIS model. The numerical simulation results are included to demonstrate the
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validity of the method and accuracy of the mathematical formulation of the IPADCIS and the
IPsDCIS.

Coauthored with Professor Ge Meibao, School of Mathematics, Shanghai University of Finance
and Economics, Shanghai 200433, P. R. CHINA.
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