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Abstract

A boundary value method for singularly perturbed two point boundary value problems
governed by second order delay differential equations is presented in this study. The
examination of anticipated first exit periods of membrane potentials in neural models is one
area where such issues arise. The approach breaks down the initial problem into subproblems
for the inner and outside regions. While the inner region problem is formulated using a general
stretching transformation to incorporate boundary layer effects, the outer solution is derived
from the reduced problem. The reduced solution is used to determine the boundary condition
at the interface. Next, a two point boundary value problem is used to solve the modified inner
problem. The inner and outer solutions are combined to create an approximate solution to the
original problem.
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