CS6846 — Quantum Algorithms and Cryptography

Going beyond Classical: Deutsch and Deutsch-Jozsa

Instructor: Shweta Agrawal, [IT Madras
Email: shweta@cse.iitm.ac.in
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Deutsch’s Algorithm

Quantum computation is ... nothing less than a distinctly new way of
harnessing nature ... It will be the first technology that allows useful
tasks to be performed in collaboration between parallel universes, and then
Lsrharlng the results./K
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Deutsch’s Algorithm

Yromese
Setup: Consider Boolean function f : {0,1} — {0,1}. Given that f is
either constant, i.e. f(0) = f(1) or balanced, i.e. f(0) # f(1). Which?
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Deutsch’s Algorithm

Setup: Consider Boolean function f : {0,1} — {0,1}. Given that f is
either constant, i.e. f(0) = f(1) or balanced, i.e. f(0) # f(1). Which?

Figure this out using single query to f.
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Generalizing to n bits: Deutsch-Jozsa

Setup: Consider Boolean function f : {0,1}" — {0,1}. Given that f is
either constant or balanced. Which? —
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Generalizing to n bits: Deutsch-Jozsa

Setup: Consider Boolean function f : {0,1}" — {0,1}. Given that f is
either constant or balanced. Which?

Classical Deterministic: ©(2"). Classical Randomized: constant.
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Generalizing to n bits: Deutsch-Jozsa

Setup: Consider Boolean function f : {0,1}" — {0,1}. Given that f is
either constant or balanced. Which?

Classical Deterministic: ©(2"). Classical Randomized: constant.

Quantum: Single query to f.
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