
Grand unification of quantum 
algorithms

Quantum Singular Value Decomposition



I will 
shamelessly 
steal from this
Excellent tutorial article on PRX 
Quantum



What are some well-known quantum 
algorithms?



Quantum Singular Value 
Processing (QSVP) 

Phase 

estimation

Amplitude Amplification

Hamiltonian 

Simulation

Linear 

algebra



What does Quantum Singular Value 
Processing actually do?



What does QSVP need?



Roadmap

•  



Switch to notebook here



Let’s try QSP! 



Summary

• Quantum Singular Value Transformations 
generalize many existing quantum 
algorithms

• Quantum Signal Processing,a necessary 
ingredient, which constructs polynomials 
by interleaving rotation gates about 
different axes

• We did an actual QSP calculation!

Quantum 3, 163 (2019).



Additional resources

Original paper by Low & (Isaac) Chuang: arXiv:1610.06546v3

• Focuses on application for Hamiltonian simulation 

Guang Hao Low’s thesis

• More elaboration on the above.

Quantum Singular Value Processing (QSVP): 
arXiv:1806.01838v1

• Generalizes Quantum Signal Processing (QSP) of original 
work

The tutorial article: 
https://journals.aps.org/prxquantum/pdf/10.1103/PRXQuant
um.2.040203

https://arxiv.org/abs/1610.06546v3
https://arxiv.org/abs/1806.01838v1

