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Definition
•Classical simulation of a quantum system

•the techniques for efficiently simulating quantum circuits on a classical computer

•Quantum simulation

•a branch of quantum technology that studies the structures and

properties of electronic or molecular systems



Strong vs Weak Simulation

- They are different

- Strong simulation → weak simulation
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Simulation Techniques covered
•Density Matrices: the Schrodinger picture
•Stabilizer Formalism: the Heisenberg picture
•Tensor Network

•Graphical Models



Density Matrices: the Schrodinger 
picture

Probability of an outcome x (U=Um … U2 U1)

- weak simulation vs strong simulation
- # of qubits 2n

- # of multiplications O(22n) and then summing them
- time cost = O (m22n)



Stabilizer Formalism: the Heisenberg 
picture
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Tensor Network Contraction
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Tensor Network -> Undirected Graphical 
Models



Undirected Graphical Models



QUESTIONS & COMMENTS?


