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(57) Abstract :

The present invention relates to a dimensionality reduction method that employs linear algebraic principles and eigenvalue decomposition to convert high-dimensional
datasets into lower-dimensional, information-preserving representations. The method comprises preprocessing input data through mean-centering and normalization,
constructing a covariance matrix to capture variance and feature correlations, and performing eigenvalue eigenvector decomposition to identify the principal directions
of variability. Eigenvalues are ranked in descending order, and a subset of eigenvectors is selected according to a predetermined variance-retention threshold. The
selected eigenvectors are then used to project the dataset into a reduced-dimensional subspace that maintains essential structural and statistical characteristics while
eliminating redundancy and noise. The invention provides a computationally efficient, mathematically rigorous, and adaptable framework suitable for machine learning,
pattern recognition, data compression, and real-time analytical applications. (Accompanied Figure No. 1)
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