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Abstract

In the context of limited medical resources, this paper builds an infectious disease model based on
the classical SIR model, incorporating a fixed-time impulse vaccination strategy to examine the im-
pact of intermittent vaccination on disease control. By utilizing stroboscopic mapping, the fixed-
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point theorem, and the properties of the Lambert W function, the existence of periodic solutions for
disease eradication is analyzed. Subsequently, the global asymptotic stability of the system is stud-
ied using Floquet multiplier theory, comparison theorems, and inequality scaling methods. Subse-
quently, numerical simulations were conducted to analyze the impact of healthcare resource con-
straints on disease transmission, and sensitivity analysis was employed to identify the key param-
eters influencing the spread of infectious diseases. The results indicate that implementing vaccina-
tion strategies at fixed time points can effectively suppress disease transmission, and shorter vac-
cination intervals lead to more significant control effects.
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Figure 1. The graphs of functions f; and f,, where c/a>1, a=-5, c=-6
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Figure 2. Impact of resource limitation on the dynamic behavior of § (t) in model (6). Parameters:
b=0.02, f=1800, y=120, 7=2, k=0.01.(a) p,=1;(b) p, =05
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Figure 3. Impact of resource limitation on the dynamic behavior of the infected population [/ (t)
in Model (6). Here, 5=0.02, F=1800, y=120, 7=2, k=0.01.(A) p,=1;(B) p =05
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Figure 4. Sensitivity indices of the basic reproduction number R,, where 5=0.2, S=0.8,
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