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This work addresses the numerical solution of Volterra delay integral equations of the form:

y(t) = ay(t − τ̄) + b
∫ τ̄

0
k(τ)y(t − τ) dτ, t ≥ 0,

where 0 < a < 1, b ∈ R, and the kernel function k : [0, τ̄] → R is continuous and positive.
The constant τ̄ > 0 denotes the fixed delay, and the initial condition is given by a continuous
function φ(t) defined for t ∈ [−τ̄, 0]. Such equations, along with their nonlinear generaliza-
tions, appear in models for population dynamics, infectious disease transmission, and control
systems.We introduce a class of direct quadrature numerical methods for approximating the
solution of this equation [1, 2]. The analysis of convergence and stability is carried out. The
proposed methods yield approximations whose accuracy is consistent with the order of the
truncation error. Furthermore, unconditional stability is established for both Euler and trapez-
ium rules, and constraints on the discretization parameter required for stability are examined
in other cases, particularly for the basic test equation.
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