Quantum Computing Algorithms for Large-Scale Data Analysis

Jamie Harris
PhD
Technical University of Munich
Arcisstralle 21, 80333 Miinchen, Germany

Alex Mitchell
PhD
Kyiv Polytechnic Institute
37 Peremohy Ave, Kyiv, Ukraine, 03056

Jordan Smith
PhD
Massachusetts Institute of Technology
77 Massachusetts Ave, Cambridge, MA 02139, USA

Abstract. This paper explores the application of quantum computing algorithms to large-scale data
analysis, focusing on the efficiency and speed advantages over classical computing methods. By
leveraging the principles of quantum superposition and entanglement, the study demonstrates how
quantum algorithms can be employed to solve complex data analysis problems, such as large
database queries and optimization tasks. The results show a significant improvement in processing
time and resource usage, suggesting a promising future for quantum computing in the field of data
analytics.
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Introduction: Quantum computing represents a revolutionary shift in how data analysis can be
approached, particularly for large-scale datasets which are becoming increasingly prevalent across
various industries. The traditional methods of data analysis are often constrained by the limitations
of classical computing, which struggles with processing speed and power when handling extensive
datasets. This research introduces quantum computing algorithms as a viable solution, exhibiting
their potential to enhance computation efficiency and solve problems previously deemed intractable.
By applying quantum principles, this study seeks to expand the horizons of computational
capabilities and introduce new paradigms in data analysis technology.
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