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1. Invitation to the Utility Era

1. Opening
This first lecture gives an overview of the entire course which covers a rich set of contents, including algorithms, hardware, and software tools. The course is specifically tailored to what we call the “utility era”, and you will see what it means by the end of the lecture.   
We start with a brief history of quantum computing and then show what the quantum computers look like.
 
2. Quantum Circuits
We now show what “quantum programming” looks like. Actually, it means building “quantum circuits”, that is, preparing quantum states, applying gates to manipulate the states, and making measurements to get outcomes.   

3. Quantum Algorithms and Noisy Quantum Computers
We introduce “famous quantum algorithms”, or its very brief history.  We then take a closer look at IBM quantum computers, showing that the current quantum computers are inherently “noisy”. 

4. Transpilation,  error mitigation, and Nature papers
We talk about transpiling logical circuits to ISA (Instruction Set Architecture) circuits.  We then switch to error mitigation which is crucial to reap meaningful results from noisy devices.   We then introduce two Nature papers from IBM, one in 2017 and the other in 2023.

5. What made the utility-scale experiment possible?
The 2023 Nature paper reports the experiments of running circuits beyond brute-force classical simulation, ushering in the era of quantum utility.  What made this possible?  In short, a tremendous progress of all the fronts, hardware, software, and theory!

