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Quantum Computing 101
• Model based on QUBITS instead of 

bits
• |𝜓𝜓⟩ = 𝛼𝛼|0⟩ + 𝛽𝛽|1⟩, |𝛼𝛼|² + |𝛽𝛽|² = 1
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Quantum Computing 101
• Model based on QUBITS instead of 

bits
• |𝜓𝜓⟩ = 𝛼𝛼|0⟩ + 𝛽𝛽|1⟩, |𝛼𝛼|² + |𝛽𝛽|² = 1

• Entanglement: correlates qubits in a 
way that has no classical analogue 

• Measurements: collapsing quantum 
data to classical data

• Computation = parameterized state 
construction + unitary operators + 
measurement

• (Mirrors deep learning: parameterized model, 
loss, optimization)
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Non-local Games (NLGs): An Overview
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Why Variational 
Quantum Algorithms 
(VQA)

Leverage the power of 
VQAs to compute game 

strategies and find the one 
that maximizes game 

value!
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NLG example: Magic Squares Game (MSG)
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How to construct the right game Hamiltonian

● Pauli group construction:
hardware friendly

● Parity guarantee:
1 Pauli X and 2 Pauli Z

● Initial state:
3 Bell pairs: 6-qubit entangled state

● Local commutativity:
allows simultaneous measuring

● Measurement operators:
stabilizer logic
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Algorithm Overview
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StronglyEntanglingLayers Circuit

A built-in Pennylane function for variational quantum circuits.

Applies a sequence of parameterized single-qubit rotations followed by 
CNOT gates.
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Results
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