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CSE 599Q: Intro to Quantum Computation

Course description:
An introduction to the field of quantum computing from the perspective of computer science theory. 
Quantum computing leverages the revolutionary potential of computers that exploit the parallelism 
of the quantum mechanical laws of the universe. Topics covered include:

• The axioms of quantum mechanics
• Quantum cryptography (quantum money, quantum key distribution)
• Quantum algorithms (Grover search, Shor's algorithm)
• Quantum information theory (mixed states, measurements, and quantum channels)
• Quantum state tomography (learning and distinguishing quantum states)
• Quantum complexity theory
• Quantum error correction
• Quantum "supremacy“

Prerequisites: A background in undergraduate level linear algebra, probability theory, and CS theory.

https://sites.math.washington.edu/~m208/
https://courses.cs.washington.edu/courses/cse312/21au/
https://courses.cs.washington.edu/courses/cse421/21sp/


computing with parallel universes

"Quantum computing is… nothing less than a distinctively new way of 
harnessing nature… it will be the first technology that allows useful tasks 
to be performed in collaboration between parallel universes." 

"When a quantum factorization engine is factorizing a 250-digit number, the number 
of interfering universes will be of the order of 10500. This staggeringly large number 
is the reason why Shor's algorithm makes factorization tractable. I said [earlier in the 
book] that the algorithm requires only a few thousand [or maybe a million] 
operations. I meant, of course, a few thousand parallel operations in each universe 
that contributes to the answer. All those computations are performed in parallel, in 
different universes, and share their results through interference."

Quotes from David Deutsch (cofounder of quantum computing)



quantum computation

Math ∩ CS ∩ Physics

CS



quantum mechanics arose from observations

Blackbody radiation problem

Photoelectric effect

Spectral lines



hacking the universe

Foundations of quantum mechanics: 1900—1925

Quantum computation: 1980+
(Benioff, Feynman, Manin, Deutsch, …)



all aboard the hype train


