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Dynamic system modeling and belief reliability analysis

of infectious disease transmission under uncertainty
LIU Xue, LIU Liying

(School of Mathematical and Sciences, Liaocheng University, Liaocheng 252059, China)

Abstract In response to the uncertain characteristics in the process of infectious disease transmission, this
paper constructs a class of single-population infectious disease dynamic models with uncertain transmission
perturbations based on the classical infectious disease dynamic framework. The model regards infectious
disease transmission as a dynamic system affected by uncertain factors, where the infection rate is influ-
enced by factors such as population mobility, prevention and control measures, and environmental chan-
ges. Uncertain perturbation factors can truly reflect the dynamic behavior during the transmission process.
Based on this model, the paper further solves the first hitting time distribution, belief reliability function,
and belief reliability life of the dynamic system model, revealing the risk evolution mechanism of infectious
disease transmission dynamics under uncertain perturbations. On this basis, the paper conducts a sensitivi-
ty analysis on the key parameters in the credibility reliability function and credibility reliability life. By

plotting the curves of the impact of parameter changes on system reliability, the dynamic relationships be-

r#s B E1:2025-11-26
BEETE: ILAYE ARBHIELETE (ZR2020MA026) ; WA+ RIBFE 4T H (318051913) % H)
BEEE XNFI, Lo, DUG WL B 20R 015805 W T EEE T, E-mail : 1yliu001@163. com,



554 XN 2 ANHRE B T AL R F 1 s A R GUE RS B 5 T SE i 499

tween each parameter and the system reliability indicators are intuitively revealed.

Keywords uncertainty theory; uncertain differential equation; first hitting time; belief reliability lifetime
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