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Running quantum algorithms Q
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+ High # of qubits
- Limited entanglement




Quantum computation recap

QUBIT

Fundamental unit of quantum information
lw) = a|0) + f]1) a, EC, |al*+ | =1

Two qubit states

Number of coefficients scales as 2", n number of qubits
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l Entangled states
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Entanglement and compression
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Image compression through SVD Q

Truncate the “least important” singular values
using the truncated norm

No truncation
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Compressing a 4-qubits state
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Matrix product states

Each tensor (ball) encodes
the state of a qubit
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Quantum algorithms

Grover algorithm Shor algorithm
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Hybrid quantum optimisation algorithms w

 Objective: minimize a cost function f(6) Quantum

Update parameters emulator

/* [ y(0)) \

Classical computer

1 0 O

Quantum Approximate O 1 1
Optimisation Algorithm 1 [

 Example: QAOA, inspired by Quantum Annealing (see DWave lecture) w



Graph colouring problem !
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° | e | Each node is represented with
» Assign a color to each node o~ binary variables:
 Connected nodes should have + | 10) blue
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| Easy-to-use python frontend §
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