Notebook

QuUREKA Lab provides a powerful Python development environment based on JupyterLab,
supporting an efficient workflow through dedicated extensions and Al-powered tools optimized for
quantum algorithm development.

1. Jupyter Notebook Environment

e Python-Based Development: Utilize standard Python libraries and quantum computing
frameworks within a JupyterLab-based environment.

e Instant Start: Create new Jupyter Notebook files and begin development immediately.

e Sample Files Provided: Sample Notebooks containing example code for major
quantum algorithms are provided by default to assist with learning and practice.

2. Dedicated Extensions and Support Tools

QUREKA Lab places optimized tools in the left and right sidebars for development convenience.

e Al Assistant (Left Panel): Provides Al-powered assistance for quantum algorithm
development and coding. You can easily access the conversational assistant from the left
sidebar to receive support for complex implementation processes.
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Hello, | am CUDA-Q Tutor Qubenaut, here to help
you understand and effectively use CUDA-Q —
from conceptual explanations to example code
writing and error analysis. Feel free to ask any

i you need assi:

You can use the commands below to perform
your tasks more conveniently.

= J/clear — Clear the chat window

= /export — Export chat history to a
Markdown file

= /fix —Fixan error cell selected in your
notebook

- /generate — Generate a Jupyter notebook
from a text prompt

* /help — Display this help message

Jjovyan
Explain the code below.

ort cudag
from typing import List

’ Qubenaut ozig22 %

The code imports the cudag library and utilizes
the typing meodule to define type hints for lists.
Specifically, from typing import List allows
you to specify that variables of type List will
hold collections of items. This is good practice
for improving code readability and
maintainability, as it clarifies the expected data
types.
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Bernstein-Vazirani Algotithm

The Ber in-Vs i Algorithm the of a black-box function f defined as:

1

In this context, T consists of 7 bits, and our goal is to determine the hidden value s. A quantum computer can find the value of 3 with few operations by amplifying the
probability amplitude of the correct answer.

=s8-T

(mod 2)

import cudag T EF A

from typing import List

Last executed at 2826-81-21 17:11:25 in 1.75s
1.Problem Definition

We define the bits that constitute s.
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secret_string = [1, 1, 0, 1,
@] # Change the secret string to whatever you prefer

assert qubit count == len(secret_string)

Last executed at 2626-@1-21 17:11:26 in Sms

2.Quantum Circuit Design

We design a quantum circuit capable of amplifying the correct solution.

def oracle(register: cudaq.quiew, auxiliary_qubit: cudag.qubit,
secret_string: List[int]):

for index, bit in enumerate(secret_string):
if bit == 1:

x.ctrlregister[index], awxiliary gubit

Last executed at 2026-81-21 17:11:28 in 12ms

(fcudag.kernel
def bernstein_vazirani(secret string: List[int]):

qubits = cudag.qvector(len(secret_string)) # register of size n
auxiliary qubit = cudag.qubit() # awriliary qubit

# Prepare the guxillary qubit.
x(auxiliary_qubit)

hiauxilia ubit

# Place the rest of the register in a superposition state.

h(gqubits

# Query the oracle.
oracle(qubits, auxiliary qubit, secret string)
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e Right Panel Extensions:

o Task (Job Monitoring): Monitor the real-time status and success/failure of your
submitted quantum jobs.
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o Resource (Resource Information): View a list of available QPUs and simulators
along with their detailed specifications.
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o Workspace (Workspace Information): Check current workspace details and your
real-time credit balance.
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