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Abstract: Quantum computing represents a transformative leap in computational capabilities, promising 

to solve problems deemed intractable for classical computers. This paper provides an in-depth analysis of 

the principles underlying quantum computing, explores key quantum algorithms, evaluates the current state 

of quantum hardware, and discusses the implications for various fields. By examining both theoretical 

foundations and practical advancements, this paper aims to highlight the paradigm shift brought about by 

quantum computing. 
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