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Impacto da QC na Industria

Economic value! Deep dive next Economic value: Low Medium High

~2025-2030

2035 market size,
~2030-2035 $ trillion

Industry

Key segment for QC

Value at stake with incremental impact of QC by 2035, $ billion

Financial industry’

Financial services
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Global energy &
materials

Oil and gas

Sustainable energy?

Chemicals

Travel, transport, &
logistics

Travel, transport, and
logistics

Pharmaceuticals &
medical products

Pharmaceuticals

Advanced
industries

Automotive

Aerospace and defense

Advanced electronics

Semiconductors

Insurance

Insurance

Telecommunications,
media, & technology

Telecommunications

Media

400-600

200-500

200-500

1Quantum computing technologies and industry is immature and has high uncertainty for viability and value of use cases. Business-value estimates are preliminary and intended to guide research toward high-value-potential areas, not as

definitive projections for business value. Insurance is not included.

2Sustainable energy market is expected to grow rapidly from 2022—2035; however, the 2035 market size is influenced by numerous factors and challenging to predict.

Fonte: McKinsey
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Demonstracdo de Vantagem Qudntica
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Quantum supremacy using a programmable
superconducting processor
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Liliiniedis Error-Corrected Quantum Computing Roadmap

Computing Inc.

System Aquila 2nd generation 3rd generation 4th generation
Quantum simulation, optimization Explore QEC, NISQ algorithms L .

Customer Impact and machine leaming with hundreds of qubsits Prototype applications Practical quantum advantage

QEC Capabilities N/A Transversal gates Non-Clifford gates Deep logical circuits

Logical qubit simulator

Logical Qubits

Error-corrected qubits
with fidelities exceeding
physical qubits

Availability
2023

Physical Qubits >10,000

QuEra Computing Inc. January 2024, subject to change without notice
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Superposicao
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Capacidade exponencial de memoria.



Entrelacamento Medida

Paralelismo Quantico Colapso da Superposicao
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Capacidade exponencial de Apenas parte da informacao e
processamento paralelo. retornada com a medida.



Algoritmo Quadntico

preparacao: n entrelacamento: 2" medida: n
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O Bit Quantifico Esfera de Bloch

Bit Qubit
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Estado Qudntico




Portas Logicas Qudnticas

Hadamard CNOT
mjoy = 9 1) ¥) |¢) CNOT|ye)
V2 0) [0) = |00)
H|1) = - 1) 0) 1) =]o1)
V2 1) o) =|[11)
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Programac¢do Quadntica

@ puthon kot



Libket)

Python Quantum
Programming API

Rust Quantum
Runtime Library

Rust Quantum
CPU Simulator

Ket traz a familiaridade da
programao em Python com a
performance do Rust para a
Computacao Quantica.

pip install ket-lang=0.8
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from ket import (
Process, control,
H, X, measure,

)

process = Process()
a, b = process.alloc(2)

H(a) # Gera superposicao

with control(a): # Entrelaca
X(b) # os qubits

measure(a)
measure(b)

m_a
m_b

assert m_a.get() = m_b.get()

Estado de Bell
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VIl Workshop de Computacao

Quadntica - UFSC
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VIl Workshop de Computacgao
) Quantica - UFSC
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Introducgdo a programacgado

qudntica com Ket

Introdug&o & programagéo quantica com Ket (2/3) - VIl WCQ-UFSC

def ghz(qubits
H(qubits(e])

ctrl(qubits (0], X)(qubits(i:])

lib.draw(ghz, num_qubits=7,

output=

mpl®)
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completed at 11:53AM
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