@ XXIII3

IA y Computacion Cuantica:
Una Alianza para la
Revolucion Tecnolégica

Francisco Chicano
chicano@uma.es

@Q Q"c&\'b%‘“‘ T-l_T—l-SOFTWARE

https://neo.lcc.uma.es  https://quant.uma.es https://itis.uma.es https://www.uma.es




A State in

Classical mechanics Quantum mechanics

5)
‘ ‘ ‘ I6>. ‘ ‘ 13)

@ e He @4
O 1)

2)
5)
Ve 13)
e o

1)

0) ‘

|2)



Quantum parallelism?

Input

Quantum circuit
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Design the quantum circuit

to maximize the probability
of the desired states
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The beginnings of Al S @ XX

Artificial Intelligence, since...when?
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Artificial
Intelligence

Problem solving

Search
Optimization
Constraint

Satisfaction
Adversarial Search
and Games

Knowledge,
reasoning, and
planning

Propositional Logic
First-order Logic
Knowledge
Representation
Automated
Planning

Uncertain
knowledge and
reasoning

Probabilistic
Reasoning

Multiagent Systems

Probabilistic
Programming

Machine
learning

Supervised Learning
Unsupervised
Learning
Reinforcement
Learning

Deep Learning
Explainable Al

Communicating,
perceiving, and
acting

Natural Language
Processing
Robotics

Computer Vision
Speech Recognition



What is optimization? " @ XXIII
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Combinatorial optimization " @ XXIII:

0-1 Knapsack Problem Vehicle Routing Problem
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Optimization in gate-based QCs " @XXIII

Quantum Approximate Optimization Algorithm (QAOA)

| Classical
@ Propose new values optimization
A algorithm
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Training phase

Computation

Evaluation phase
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Quantum neural networks ' @ XXIII:
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