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Structure

The tutorial will be organized in two main parts. The first part will be devoted to introducing the quantum compu-
tational intelligence research area including basic concepts of quantum computing. The second part, instead, will
consider the use of quantum computing to enhance computational intelligence techniques. For this reason, this part
of the tutorial will discuss the implementation of a genetic algorithm, a fuzzy system and neural networks on a
guantum computer. Hereafter, the point-form outline of the tutorial:

Part 1 — Introduction to Quantum Computational Intelligence
1. Introduction to the genesis of the area of quantum computational intelligence (20 minutes)
2. Introduction to quantum computing basic concepts (25 minutes)

Part 2 — Implementing computational intelligence techniques on a quantum computer
1. Introduction to quantum fuzzy systems (25 minutes)

2. Introduction to quantum evolutionary algorithms (25 minutes)

3. Introduction to quantum neural networks (25 minutes)

Outline

Computational Intelligence and Quantum Computing are two highly topical fields of research that can benefit from
each other’s discoveries by opening a completely new scenario in computation, that of quantum computational
intelligence. Indeed, on the one hand, computational intelligence algorithms can be made computationally more
efficient due to the massive parallelism induced by quantum phenomena; on the other hand, the complex develop-
ment of quantum computing technologies and methodologies can be properly supported by the use of classical
computational intelligence approaches. In the area of quantum computational intelligence, this tutorial will focus
on discussing how computational intelligence techniques such as genetic algorithms, neural networks and fuzzy
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systems can be implemented with the support of quantum computers. From a cybernetics perspective, Quantum
Computational Intelligence represents an evolution in how intelligent systems process information and make deci-
sions. Specifically, this tutorial will allow auditors with no particular knowledge of quantum computing to acquire
information on the meaning of the term quantum computational intelligence, the main approaches developed in
this field of research such as quantum evolutionary algorithms, quantum fuzzy systems and quantum neural net-
works, the tools used to implement quantum algorithms and, finally, the challenges that need to be addressed in
order to consolidate this field of research.



