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Abstract
We introduce a hybrid gradient model for solving unconstrained optimization prob-
lems based on one specific accelerated gradient iteration. Having applied a three term
hybridization relation on transformed accelerated double step size model, we develop
an efficient hybrid accelerated scheme. We determine an iterative step size variable
using Backtracking line search technique in which we take an optimally calculated
starting value for the posed method. In convergence analysis, we show that the pro-
posed method is at least linearly convergent on the sets of uniformly convex functions
and strictly convex quadratic functions. Numerical computations confirm a signif-
icant improvement compared with some relevant hybrid and accelerated gradient
processes. More precisely, subject to the number of iterations, the CPU time metric
and the number of evaluations of the objective function, defined process outperforms
comparative schemes multiple times.
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1 Analysis of the relevant gradient descent iterations

Our aim is to find an easy, operative way of solving unconstrained optimization
problems, simply posed as

min f (x), x ∈ R
n, (1.1)

knowing that Rn is the set of n-tuples with elements in the set of real numbers R.
Objective function f : Rn → R presents a concrete, generally nonlinear problem
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