
 

Abstract:  Quantum computers exist, access to them via the cloud is affordable, university and industry-
developed education is increasing, and government funding was approved to further research and focus on 
needed workforce development. As the field continues to grow, so too has the computer science sophomore’s 
interest in learning about, and testing, some of the publicly available quantum computers. I will present a plan 
for a series of lessons aimed to teach the basics of quantum algorithms to those who may have little to no 
background in quantum physics and/or minimal knowledge of coding in Python. Each lesson covers select 
physics and coding topics eventually building up a toolset for tackling more and more challenging quantum 
algorithms. The sequence of topics and activities is designed with the following two learning outcomes in mind: 
(a) build a concise and thorough understanding of some of the most popular and/or academically important 
quantum algorithms, and (b) obtain a fluent understanding of how to write code for quantum algorithms, using 
IBM’s publicly available Quantum Information Software Kit (QISKit). Topics include: single and multiple qubit 
systems; entanglement; teleportation; quantum states, quantum gates and measurement; evolving quantum 
states with quantum gates; quantum circuits; primitives for a quantum processing unit; reversible computation; 
quantum algorithms. 
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