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T H E  P R O B L E M
• Q uantum computers are expensive!

• T hey don't have large enough bit-size computers to handle the task of cracking today's in-use 

RSA

• RPI has a quantum machine, though: how can we utilize it...?

• Enter pseudo-RSA



E X E C U T I O N
• W rote code for custom bit-size RSA to scale down key size to quantum computation levels 

applicable for our computer

• Used phase estimation and factoring to crack the RSA key

• Applied classical post-processing to acquire a non-trivial factor of the original "key"
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O ur  pr imar y focus was to under st and the limit at ions of quantum machine lear ning 

in aiding L L M development  and r efinement . 

• LLMs are built with machine learning and trained on huge sets of data and bias can manifest in 

many ways throughout the developmental process.

• C omparison between quantum algorithmic bias and traditional computing algorithms.

• O ccurrence of unfair discrimination against specific groups of people as a result of human 

influence on design and implementation.

W H A T  I S  A L G O R I T H M I C  B I A S ?



M E T H O D
Init ial ex per iment , developing LLMs to implement on both quantum and traditional computers

• O ur goal was to replace one step in the LLM development pipeline with quantum computing.

• W e built our LLM with nanoGPT software using Project Gutenberg books. 

R evised ex per iment , part-of-speech analyzer

• Utilized a part-of-speech recognizer using Q iskit machine learning software.  

• C reated scripts to assist us with overall process.

• Used fine tuning with VQ C  to improve our recognizer and analyzed data with graph outputs.



R E S U L T S
• T here is potential for quantum algorithms to be susceptible to the same algorithmic bias that is 

faced by classical algorithms.

• Such issues must be handled now while research in quantum computing is still new.
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