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ABSTRACT

The study aims to develop effective numerical algorithms to solve large linear systems of the
formula, as a separate matrix of huge dimensions is represented. This type of problem represents
a real challenge in multiple areas such as numerical modeling, engineering analysis, and data
analysis, due to its great mathematical ability. The study focuses on exploiting the structural
characteristics of sporadic matrices with the aim of reducing the time cost and arithmetic
resources. A group of numerical algorithms based on repetitive methods such as Jacobi, Gauss-
Seidel, and Conjugate Gradient are designed, combining "pre-preparation" technologies to
improve the rapprochement rate. Highly efficient software tools were used to implement the
models, and a statistical analysis was made using SPSS to assess the performance of algorithms
in terms of speed and accuracy. The sizes of systems that were tested ranged between 5,000 and
500,000 equations, and the results showed an improvement in the speed of treatment by up to
45, and the accuracy of solutions by 30 compared to traditional methods. The results of the
statistical analysis indicate moral differences in support of the efficiency of the proposed
models, which enhances their usefulness in applied mathematics applications.

Keywords: numerical algorithms, large linear systems, separate matrices, numerical analysis,
mathematical efficiency, SPSS
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“Discovering faster matrix multiplication algorithms with reinforcement learning”!’
Because it can influence the total speed of several operations, increasing the efficiency of
algorithms for basic computations can have a broad effect. One example of a basic job is matrix
multiplication, which is used in a variety of systems, including scientific computing procedures
and neural networks. The possibility of surpassing the greatest human-designed algorithms
now in use and going beyond human intuition is presented by the autonomous discovery of
algorithms using machine learning.

However, because there is a vast number of potential algorithms, automating the algorithm
discovery process is challenging. Here, we provide a deep reinforcement learning method for
finding effective and provably accurate algorithms for multiplying arbitrary matrices that is
based on AlphaZerol. Finding tensor decompositions in a finite factor space is the goal of a
single-player game that our agent, AlphaTensor, is trained to play.

For a wide range of matrix sizes, AlphaTensor found methods that perform better than the state-
of-the-art complexity. The issue of 4 x 4 matrices in a finite field is especially pertinent, as
AlphaTensor's method, to the best of our knowledge, improves upon Strassen's two-level
technique for the first time since its discovery fifty years ago2. Through a variety of application
cases, including algorithms with cutting-edge complexity for structured matrix multiplication
and enhanced practical efficiency by optimizing matrix multiplication for runtime on particular
hardware, we further demonstrate the versatility of AlphaTensor. Our findings demonstrate
how AlphaTensor can optimize for many criteria and speed up algorithmic discovery on a
variety of issues.

“Resource management in UAV-assisted wireless networks: An optimization
perspective”!?

The family of iterative techniques for the task of recovering a blurry and noisy image is covered
in this chapter. Numerical analysis and optimization theory both heavily rely on iterative
techniques. The fundamental premise of such an algorithm is that the alternative
implementation of the degradation and the constraint operator can solve the challenge of
recovering a signal that fulfills specific requirements from its degraded observation. The phase-
only recovery problem, the magnitude-only recovery challenge, the band-limited extrapolation
problem, the picture restoration problem, and the filter design problem are among the issues
that may be resolved with such an iterative technique.

Iterative restoration algorithms have several benefits, including the elimination of the need to
find or apply the inverse of an operator, the relatively easy integration of solution knowledge
into the restoration process, the ability to track the solution process as it develops, and the use
of the partially restored signal to identify unknown parameters related to the solution.

17 A. Fawzi et al., “Discovering faster matrix multiplication algorithms with reinforcement learning,”
Nature, vol. 610, pp. 47-53, Oct. 2022, doi: 10.1038/s41586-022-05172-4.

18 “Tterative Algorithm,” ScienceDirect Topics, Elsevier. [Online]. Available:
https://www.sciencedirect.com/topics/computer-science/iterative-algorithm. [Accessed: May 12,
2025].
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