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Solutions to the mathematical model of human
liver with fuzzy data under generalized
Hukuhara differentiability concept

Mehran Chehlabi ", Assistant Professor

! Department of Mathematics, Savadkooh Branch, Islamic Azad University, Savadkooh, Iran.

Abstract: A simple mathematical model of human liver action is a linear system consisting of two first-order differential
equations. Since laboratory data and clinical values are recorded by measurement and estimation, they have the
characteristic of uncertainty and inaccuracy. Taking into account the uncertainty of the data leads to the production of
higher quality results. Fuzzy logic is a powerful tool for dealing with uncertainty, which provides the possibility of observing
the effects of data uncertainty in the problem solving process. In this paper, from a theoretical point of view, we study and
obtain the solutions of the mentioned model along with fuzzy data. For this end, we use the generalized Hukuhara
differentiability concept, related to fuzzy-valued functions. First, we analyze the process of solving the problem in fully fuzzy
case and obtain the sufficient conditions for the existence of a unique solution. Next, we study the problem in two separate
special cases: 1- the case where the coefficients are real numbers and the initial value is fuzzy. 2- the case where the
coefficients are symmetric triangular fuzzy numbers with the same width and the initial value is a real number. In both
cases, we obtain the solution formulas and at the end, by presenting two examples, we practically explain and apply the
results.

Keywords: Fuzzy-valued functions, Fuzzy differential equations, Generalized Hukuhara differentiability.

* Mehran Chehlabi. me.chehlabi@iau.ac.ir
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