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Abstract: As artificial intelligence (AI) evolves, it is increasingly able to outsmart traditional
cybersecurity measures, particularly encryption algorithms. Quantum computing, with its potential to
break current encryption standards like RSA and ECC, presents both a major threat and an opportunity.
This paper explores how quantum computing could revolutionize cybersecurity by enabling the
development of quantum-resistant encryption methods while simultaneously posing risks to existing
systems. The study combines a literature review, theoretical analysis, and simulations to investigate the
impact of quantum computing on encryption. Shor’s algorithm is used to demonstrate how quantum
computing can break traditional encryption methods. Post-quantum cryptography and progress in
developing quantum-resistant encryption protocols are also evaluated. Additionally, the research
includes case studies of organizations integrating quantum technologies into their cybersecurity
strategies and simulations comparing quantum-resistant algorithms with Al-driven cyberattacks. The
findings reveal significant vulnerabilities in current encryption, highlight the promise and limitations of
post-quantum cryptographic algorithms, and explore the potential of quantum enhanced Al systems in
real-time threat detection. However, challenges in adoption and scalability persist.
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