
 Learning Goals

Describe how quantum algorithms gain an advantage
over probabilistic algorithms
Analyze circuits using the path integral formalism
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Systems get destroyed when measured dg
Universal decomposition inverse classical conditions foruniversality
Approximations errors

Physical error rates
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But actually this exponential scaling is not special

ex 3 coin flips 8 possible outcomes exponential

Quantum computing vs Probabilistic Computing
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Unitary Gates Left Stochastic gates

preserve normalization preserves normalization

reversible positivity
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Path Integral Analysis Probabilistic

10 For exercise set
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To analyze
Multiply probabilities on a path to get prob of path
Add probabilities of all paths terminating at state to get
probability of that outcome



Path Integral Analysis Quantum

10 For exercise set
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To analyze amplitudes amplitude

Multiply probabilities on a path to get prob of path
Add probabilities of all paths terminating at state toget
pilifganatoutome then take abs value squared

probability
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Quantum Secret Sauce Algorithms

Superposition Interference

pos neg phases
on different paths

cancel out undesirable outcomes
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