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Abstract

Measurement from experiments often consists of uncertainty. This is possibly due to the limitations
of available data taken from experiment. For example, in a biochemical system a number of exper-
iments must be carried out to obtain data accurately. However, in reality, such efforts are limited
by, for example, availability of technology, time, and cost. When we model this phenomenon, this
uncertainty may lead to unreliable estimation of model parameters. To accommodate the uncer-
tainty, each dependent variable will be assumed to have uncertainty in the terms of fuzzy variables.
Application of fuzzy arithmetic to the model leads to a-cut deterministic models with extra numbers
of equations. We then solve the deterministic equations and estimate the parameters of the system.
As an illustration, we apply our method to a simple population growth model.

Keywords : fuzzy arithmetic, fuzzy variables, a-cut deterministic models
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Motivations 

• Measurement from experiments often consists of uncertainty 
due to the limitations of available data taken from experiment, 
which are usually caused by availability of technology, time, 
and cost. 

• To accommodate the uncertainty, we introduce Fuzzy Concept 
in the our variables.
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Comparison of Systems
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Examples
Classic Dynamical System
• The SI Model

The population is homogeneous. That 
is, each infected individual transmits 
the disease with the same chance, 
usually given by the real number β.

• Predator–Prey
The population of predators is 
assume by homogeneous.

• Population Growth Model

Fuzzy Dynamical System
• Fuzzy SI Model

The population is heterogeneous. 
This is probably caused by the 
parasite load of infected 
individuals. So that, β is a fuzzy 
number.

• Fuzzy Predator–Prey
A predator with a certain predatory 
level can possibly become a prey, 
depending on environmental 
circumstances.

• Fuzzy Population Growth Model
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Solution Methodology
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Basic Concepts of Fuzzy Theory
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Properties of Alpha-Cut
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Fuzzy Differential
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Data with contain Uncertainty
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Fuzzification of the Data
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Parameter Estimation with Fuzzy Data
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Model Revision 
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The Set of alpha-cut Deterministic System
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New significant values of the fuzzy data
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• The value of alpha is inversely proportional to the uncertainty. 
If the alpha value is higher, then the uncertainty becomes lower, or, it can be 

said that the data more certain.
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