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Abstract

The free boundary problem in a model of vascularized tumor growth with two time delays under
the simultaneous action of nutrients and inhibitors was studied. The two time delays represent
the time required for cells to undergo mitosis and the time required for cell loss due to inhibitor
apoptosis and natural apoptosis to be completely disassembled, respectively. The article mainly
discussed the stability of the steady-state solution, the conditions under which Hopf divergence oc-
curs, and numerical simulations using Matlab to verify the Hopf Bifurcation phenomenon as well
as the relationship between the two time delays and Hopf divergence, and finally analyzed the ef-
fects of the inhibitor and nutrient parameters on the tumor growth.
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Figure 2. When 7, =0.0173, the solution to the problem (6) with different z,
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Figure 3. When 7, =0.0346, the solution to the problem (6) with different z,
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Figure 4. When 7, =0.0692, the solution to the problem (6) with different 7,
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