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Quantum Computing Challenges: The Bumpy Road to Quantum 
Supremacy 
Open-Ended Response Answer Key 

1. Error correction is crucial in quantum computing because quantum bits 
(qubits) are susceptible to errors due to their sensitivity to environmental 
factors. Without error correction, the results of quantum computations 
could be unreliable. Researchers are developing quantum error correction 
codes that can detect and correct errors in quantum calculations. For 
example, the surface code is a popular quantum error correction code 
that encodes qubits in a grid, allowing for the identification and correction 
of errors. These techniques are vital for achieving the promise of quantum 
computing in various applications. 

2. If quantum computing becomes affordable and accessible, it could 
revolutionize various industries and fields. For instance, it could accelerate 
drug discovery, optimize supply chains, enhance artificial intelligence, and 
revolutionize cryptography. Accessible quantum computing might lead to 
breakthroughs in materials science, energy optimization, and climate 
modeling. Industries like finance, healthcare, and logistics could benefit 
significantly. Quantum computing could also drive innovations in 
cybersecurity and data analysis. In this scenario, quantum computing 
would become a powerful tool for solving complex problems and driving 
scientific and technological advancements. 

3. As a quantum programmer, I would be interested in addressing the 
challenge of quantum error correction. Developing efficient and reliable 
quantum error correction codes is essential for making quantum computers 
more robust and accurate. I would focus on improving existing error 
correction techniques and exploring new approaches to minimize the 
impact of errors in quantum computations. Contributing to error correction 
research would help overcome one of the most critical challenges in 
quantum computing, making it more practical for various applications. 

4. In a world with widespread quantum computing, classical computers 
would continue to handle tasks that do not benefit significantly from 
quantum computing's advantages. For instance, classical computers 
would likely remain efficient for everyday tasks like word processing, web 
browsing, and basic calculations. They might also be preferable for certain 
types of data analysis where quantum speedup is not significant. Classical 
computers would still play a vital role in managing day-to-day operations 
and providing accessible computing resources for a wide range of 
applications. 

 

 


