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Introduction:-

This project aims to develop a secure application that leverages
guantum, computing and Google Quantum Al with a strong focus on
sustainability .The application will employ advanced cryptographic
techniques, including XOR gate signal processing and control
engineering binomial z-transform methods, to ensure robust security
and effectively prevent cybercrime. The application will be powered by
renewable energy sources, specifically solar power, hydroelectric
energy, and wind turbines. These renewable sources will be integrated
with the quantum processor, utilizing Al predictive optimization
control to efficiently manage energy consumption and maximize
performance.This integration ensures that the application operates at
peak efficiency while minimizing its carbon footprint. For example, the
quantum processor’s operation can be optimized to align with the
availability of renewable energy. During peak sunlight hours, solar
panels can supply abundant power to the quantum processor, while the
Al system predicts and adjusts the processor’s workload accordingly.
Similarly, hydroelectric and wind turbine-generated power can be
monitored and managed to provide consis- tent energy, ensuring that
the quantum processor maintains high efficiency even when renewable
energy availability fluctuates. Overall, this project represents a
pioneering effort in the integration of quantum computing with
sustainable practices, aiming to provide a secure and eco-friendly
solution for modern cryptographic challenges.

Copyright, 1JAR, 2025,. All rights reserved.

This project focuses on integrating quantum computing with Al predictive optimiza- tion techniques by leveraging a
quantum processor powered through sustainable energy efficiency methodologies. A quantum circuit is created by
defining a rotation angle (6) for a pre-trained single qubit. The simulation of this quantum circuit is carried out to
generate outcomes based on the predicted and actual values entered. The inte- gration of XOR dependency with
integer value bias introduces a layer of complexity in encryption and decryption processes. Here, the encryption is
performed using the RSA algorithm in relation to Shor’s algorithm, which is designed to counteract the qubit basis.

A general qubit state can be written as:
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ly) =al0) +£[1) ()

where o and 8 are complex numbers
la P+ |pI*=1 @
When we measure this qubit in the computational basis:
The probability of measuring the state | 0) is | a |?
The probability of measuring the state | 1) is | B |2
General Equation is represented by,
) =cos(0/2) |0) +ePsin(0/2) | 1) ©)

The project uses a quantum computer to find the period ’r’ of the function f(x) = a xmodN , relating it to the qubit
equation ¢ d (modN) = P (with integer dependency on XOR).This computation of the factors of N occurs at each
biased counter, with tokenization relying on the results. The gateway with XOR, independent of each signal, targets
user entry counts, measuring transaction throughput based on the qubit process. For each user, amplitude and phase
shift keys are created based on the error sequence, allowing quantum computation results to be derived from
transactions per second, used as an example metric. These results from quantum measurements are then converted
into amplitude signal throughput, which is subsequently trained on an Artificial Neural Network (ANN) model using
Keras. Al predictive optimization techniques are employed within this ANN model, where input sequences, qubit-
trained error sequence results, and parameters based on amplitude and time division are used. The test signals are
predicted based on the output generated from the quantum circuit, incorporating bitwise XOR operations. Accuracy
in this process is calculated in terms of volts and watts. After implementing the powered application on a quantum
processor, the input parameters are based on voltage. Power usage simulations are conducted considering solar,
wind, and hydroelectric sources (renewable and sustainable energy). The measurements are then evaluated using
qubit coordinates.

figure 1: Bloch Sphere - U3 Gateway Representation

Quantum Circuit Definition and Simulation:-

In quantum computing, the foundational principles are  entanglement and superposi- tion, which enable
quantum systems to achieve states that classical systems cannot. Quantum gates, particularly rotation gates,
manipulate qubits by angles defined by 6, ¢, and w. These rotations are often divided according to specific
principles such as the sixth, fourth, and third principles of quantum mechanics, ensuring precise control over
quantum states.

Assuming equal probability from measurements of | 0) and | 1) :

13



ISSN: 2320-5407 Int. J. Adv. Res. 13(01), 12-40

P(10))=P(1))=05
Pole Measurements taken through 6 =7/2, ¢ =0
For example , West Pole (0 =m/2, ¢ =m 1/N 2(] 0) —| 1) )
Consider ,
| y) =sin45e|0) + £%c0s60° [ 1) (4)
Given, sin45° = 2/2,c0s60° = 1/2
Let, set ¢ = m/2, so €™ = i

Therefore , the state becomes: | ) =V 2/2|0) +i1/2]|1)
()

From (2), Calculating magnitude , |\ 2/2 |2+ |i1/2 | %= 2/4 + 1/4 = 3/4 (6)

Normalize by dividing each co-efficient by ¥ 3/4 =3/2 |y) =V2/N3[0) +i~N3|1)
()

Apply Z-Transformation, | y(z)) =v2/3|0) +iz—1/V3 1)
(8)

where z = ¢ i® t Considering rotation of U3Gates , One possibility within entropy state representation with
mixed level,

lyy =V2/N3]0) +iN3]|1) (9)

To include a z-axis rotation in the time evolution of our qubit states, we need to modify the Hamiltonian to
include a term that represents this rotation. The z-axis rotation can be represented by the Pauli-Z operator. Time
Evolution under Combined Hamiltonian The time evolution of the qubit states under the combined Hamiltonian
is given by the Schr odinger equation: ih dy(t)) /dt = Hy(t))

Assume , h = 1.The total Hamiltonian becomes,
H=1J(cl 62 —+0l —62 +) + 52
Initial States and time evolution Consider the initial states of two qubits,

[wl) =N2/N3]0) +iN3]1)
(10)

ly2) =al0) +B[1)
(11)

Under the combined Hamiltonian, the states evolve as,

lyl@®) =e-iHt[yl(0) ,|v2()) =e-iHt[y2(1))
(12)

To simulate and optimize power usage in a quantum processor, the rotation of qubit’s through various angles is
crucial. The process begins with defining the rotation gates and applying them to the qubit’s. This involves
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complex mathematical formulations where the angles (0, ¢, y ) are used to transform the quantum states,
creating superposition and entangled states. The manipulation of these states allows us to explore various
computational pathways and optimize the performance of quantum algorithms.

figure 2: Histogram Results - Gate Configuration

Example, a =1/ 2, p =1/ 2 for the second qubit .
The time evolution operator U(t) = e~ for the z-axis rotation part,

e ™t 0
Uz(t) =e 7% = ( 0 E"'*") (13)
For the initial state of the first qubit, | y1) =v2/N3|0) +iN3|1) (14)
The evolved state under z-axis rotation, | y(t)) = Uz(t) | y1(0))
(15)
[2
e ™ 0 VI
0 E:’wt L_
lyl@©) = V3
—ifut ! 2
et 1|.|." 0
e'ifl..-.;t #
lyl(®) = e _
i) =V 2/\3e “t 0y +in 3e™|1) (16)

The simulation of these quantum operations, particularly the power usage, is conducted through extensive
rotations of qubits, which are divided according to the aforementioned principles. The resulting data from these
simulations, which includes the power consumption and performance metrics, is used to train and test an
Acrtificial Neural Network (ANN). In this context, the ANN is structured sequentially using TensorFlow, a robust
deep learning framework. The neural network comprises dense layers activated by the ReLU (Rectified Linear
Unit) function, which is well-suited for handling non-linear data and ensuring the network can capture complex
patterns.

Training Data Distribution

|- ®  Tareag dala
we

24 o8 20 10
Puntt

figure 3: Training dataset

Measurement Probabilities after Time Evolution, The probabilities of measuring the qubit in the states | 0) and |
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1) after time evolution are,
Probability of measuring | 0) :
P(0) )=V 2/ V3e™| |2 = 2/3 17)
Probability of measuring | 1) :
P(1 1) ) = N 3e™!| 2= 1/3 (18)

The input to the ANN is formatted based on the qubits’ rotation data, creating a well-defined input shape that the
network can process efficiently. To optimize the training process, gradient boosting methodologies are
employed. Gradient boosting, a powerful ensemble technique, improves the accuracy of predictions by
combining multiple weak models to create a strong predictive model. This optimization method ensures that the
network learns effectively from the training data, resulting in higher accuracy and better generalization to new
data. For a mixed state involving the two evolved qubits , the density matrix can be expressed as,

poo= p | vl (vl® | H1 - p) | w20) ) v2A) |
(19)
Given the initial mixed state probabilities,
2 i
3 2
—'i:'-.E 1
pl= 3 ]

S(p) = —T r(plogp)
For the probabilities mixture,

1 0 0 0 0.7 0
p= 0 0 01 0 03 (20)

After training, the ANN is tested to evaluate its performance. The accuracy of the model is a critical metric,
indicating how well the network has learned to predict the power usage based on the quantum rotation data. The
final step involves integrating the trained ANN with a simulated quantum processor to apply the predictions in real
time power management scenarios. This integration allows for dynamic adjustments to the quantum processor’s
operations, optimizing power usage based on the ANN’s predictions.

S(p) =-(0.7 log 0.7 + 0.3 log 0.3) Base 2 Algorithm ,

S(p) = 0.881bits (21)

figure 4: Time Changes over period on Sample Dataset - CloudWatch Traffic Web
Attack

Signal Processing with X-OR (int) Dependency:-

) _ _ To enhance cybersecurity through advanced
encryption and quantum computing techniques, a robust system can be designed using a combination of classical
and quantum methodologies. Here’s an in-depth explanation of the approach:
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1. Data Analysis and Encryption Strategy

Dataset Analysis: Start by analyzing the Cloud Watch Traffic Web Attack dataset(Sample). This involves
understanding the structure of the data, particularly focusing on the source to destination IP information. By
identifying patterns and frequent parameters through amplitude-based frequency analysis. Visualization tools can
help in illustrating these patterns.

Encryption Mechanism: Utilize RSA encryption standards to ensure secure data transmission. RSA’s reliance
on the difficulty of factoring large prime numbers makes it a strong choice for encryption. To add an additional
layer of security, incorporate X- OR encryption/decryption. This can be achieved by applying an X-OR gate to
the data bits and the key bits, effectively scrambling the data. The key for X-OR encryption can be derived using
algorithms that leverage the truth table and De Morgan’s theorems, ensuring a robust encryption process.

def generate_rsa_keys(bits=1024):

key = RSA.generate(bits)

private_key = key.export_key()

public_key = key.publickey().export_key()

return private_key, public_key
private_key, public_key = generate_rsa_keys() # RSA encryption/decryption functions
def rsa_encrypt(data, public_key):

rsa_key = RSA.import_key(public_key)

cipher = PKCS1_OAEP.new(rsa_key)

return cipher.encrypt(data.encode())

Encryption/Decryption Mechanism (S) - Pseudo Code
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figure 5: RSA encryption and decryption on the original with X-OR Dependency

Hashing and Verification: Use the SHA-256 hashing function to generate a unique hash of
the original data. This hash acts as a digital fingerprint, ensuring data integrity and authenticity.
Verification can be achieved through PKCS 15 standards, which provide a framework for digital
signatures, enabling the validation of the data’s origin and integrity.

def sha256_hash(data):
return hashlib.sha256(data.encode()).hexdigest()
# RSA-SHA encryption and signing
def rsa_sha_encrypt_sign(data, public_key, private_key): # Hash the
data
hashed_data = sha256_hash(data)
# Encrypt the hashed data with RSA
encrypted_data = rsa_encrypt(hashed_data, public_key)
# Sign the hashed data
rsa_key = RSA.import_key(private_key) h =
SHA256.new(data.encode())
signature = pkcsl_15.new(rsa_key).sign(h)
return encrypted_data, signature

Hashing and Verification - Pseudo Code

2. Quantum Computing Approach

Quantum Circuit Design: Implementing Shor’s algorithm in a quantum circuit is crucial for breaking RSA
encryption. Shor’s algorithm efficiently factors large numbers, which is a fundamental aspect of RSA
security. The design involves several steps:

Initialization: Set up ’n’ qubits and apply a Hadamard gate to create a superposition of states. This
prepares the qubits for parallel processing, a key advantage of quantum computing.

X-OR Dependency Encoding: Pass the qubits through an exponential X-OR dependency to encode the
data. This step leverages quantum parallelism to handle complex dependencies and interactions within the
data.

Inverse Transformation: Apply the inverse quantum Fourier transform to decode the information. This
step is essential for retrieving the encoded data in a meaningful format.

Error Correction:Shor’s algorithm provides a nine-qubit state representation, which is crucial for

maintaining the integrity of quantum computations. Error correction ensures that quantum calculations
remain accurate despite the inherent noise and errors in quantum systems.

18
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From (20), the transformation matrix can be defined,
Apply T to the density matrix,
YA 0N

N4 0.4

Apply the transformation, p '
p=irt’ (22)

(U.T 0 ) (ﬂ.ﬁ {].4) (D.T = 0.6 0.7=04 (ﬂ.r:li {].28)
Tp= 0 0.3 0.4 04 0.3 =04 03=x04 0.12 (.12

T 1 = T( since T is real and diagonal, T T =T ) Finally , multiply by T,

B 0.42 0.28 0.7 0 - 042 =« 0.7 0.28 = 0.3 - 0.204  0.084

or \012 012/ 0 03/ \012x07 012x03/  \0.084 0.036
Factorization: Shor’s algorithm leverages the periodicity of a function to factorize large numbers
efficiently. By randomly choosing a number ’a’ and computing the period ’r’ of the function, Shor’s
algorithm can determine the factors of *°N”. Incorporating Shor’s Algorithm - Linear Regression with X-

OR based Error Correction,
y=mx+c (23)

where, y : corrected error rate , X : number of qubits m : slope representing correction efficiency (-
0.1) c : baseline error rate (0.5) Q =9, (Q - Number of Qubital State Representation)
y=-0.1x9+05y=-09+05=-04y=-04 (24)

Combining transformation and X-OR based Error Correction,
o(x) =L x 0.881 + a/rQ (25)

L : linear transformation coefficient
a: A constant or coefficient.
r: A variable, potentially representing distance, radius, or some other parameter.
Q: The number of qubits that have gone through the rotational basis by the gateway.
a/r Q: This term scales linearly with the number of qubits Q and is inversely proportional to r
From (24) and (25),
o(x) =L x 0.881 +a/rQ—0.1Q + 0.5 (26)

Assume, L =3, a=5,r=10, Q=9
Linear Transformation Component,
L x 0.881 =3 x 0.881 = 2.643 (27)
Linear and Error Correction Components,
arQ=510%x9=45-0.1Q+05=-0.1 x9+05=-09+05=-04

d/dQ (alr Q) = a/r = d/dQ(-0.1Q) = -0.1 w(x) = 2.643 + 4.5 — 0.4w(x) = 6.743 (28)

19
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Consider the initial qubits as [0,1,1] and Apply X-OR operation,
0pl=1 (29)
14¢1=0 (30)
Compare (28) and (29),
Detection and Correction of errors can be done with the original dataset’s outcome .
From (27), Total Differentiation can be defined as,
dw(x)/dQ =a/r— 0.1
where w(x) changes with respect to number of qubits

a=5r=10
Substitute the values into the derivatives,
d w(x)/dQ =5/10 - 0.1 d w(x)/dQ = 0.5 - 0.1 dw(x)/dQ = 0.4 (31)

def shors_algorithm(N): circuit = cirq.Circuit()

# Step 1: Apply Hadamard gates to the first n qubits for i in range(n):
circuit.append(cirqg.H(qubits[i]))

# Step 2: Apply the modular exponentiation with XOR dependency

figure 6: Measurement results of Qubit on Sample Dataset CloudWatch Traffic Web
Attack
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def modular_exponentiation_with_xor(a, N):
exponentiation_circuit = cirq.Circuit() for i in range(n):
# XOR dependency: Apply XOR before modular exponentiation for j in range(n):
exponentiation circuit.append(cirq.CNOT(qubits[i], qubits[n + j]))
exponentiation circuit.append(cirq.CX(qubits[i], qubits[n + (a ** i % N) % n]))
return exponentiation_circuit
a = 2 # Example base (in practice, this would be randomly chosen)
exponentiation_circuit = modular_exponentiation_with_xor(a, N)
circuit.append(exponentiation_circuit)
# Step 3: Apply the inverse Quantum Fourier Transform (QFT)
def inverse_gft(circuit, qubits):
gft_circuit = cirq.Circuit() for i in range(n):
for j in range(i):
gft_circuit.append(cirq.CZ(qubits[j], qubits[i]) ** (-1 / 2 ** (i - j)))
gft_circuit.append(cirq.H(qubits[i]))
circuit.append(qgft_circuit)
inverse_qgft(circuit, qubits[:n])
# Step 4: Measure the first n qubits for i in range(n):
circuit.append(cirqg.measure(qubits[i], key=f'measurement {i}'))
return circuit
Quantum Circuit based Approach - Pseudo Code

3. Cybersecurity Integration

Port Mapping Function: Add a port mapping function to the quantum circuit. This function maps each qubit to a
specific IP and port combination, enhancing the traceability and security of data packets. Port mapping ensures
that data is securely routed through the network, preventing unauthorized access and tampering.

Simulation Environments: Simulate the quantum circuit and measure the results using platforms like Qbraid ,
Google Colab and IDE (pycharm, VSCode and IntelliJ). These platforms provide the necessary tools and
environments for testing and validating quantum algorithms. Simulation helps in refining the quantum circuit,
identifying potential issues, and ensuring that the design works as intended in a controlled environment.

This result means that for each additional qubit , this value on (x) increases by 0.4 units.

Equation(31), indicates the rate of change of the function w(x) with respect to the number of qubits Q.

The derivative do(x)/dQ = 0.4, indicates the rate of change of the function (@(X) with the respect to the number of
qubits Q.

Quantum RSA Module: Develop an RSA module that integrates with Shor’s algorithm for prime factorization.
This module should address error correction mechanisms and efficient factorization, ensuring secure data
encryption. By combining classical RSA with quantum factorization, we can create a hybrid system that leverages
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the strengths of both methodologies, providing robust security in a quantum-enhanced environment.

Control Systems Engineering on Binomial Z-Transformation:-

The proposed encoding mechanism
involves the utilization of bit and phase flip-flops to define a nine-qubit system. Each bit flip-flop is associated
with a specific state in the third qubit set. The system introduces random errors into the flip circuit through a
CNOT gate, which is a fundamental quantum logic gate used to entangle qubits and create a controlled NOT
operation. The average error rate is measured on the syndrome by analyzing the original dataset, allowing for the
control and correction of qubital errors. Decoding occurs within a range of 9 to 3 qubits, forming a robust circuital
structure. The transformation from the original to the encoded signals is visualized through the Binomial Z-
Transformation, a technique that facilitates signal processing and error correction in quantum circuits. The rotation
gate parameters, defined by angles of 4, 6, and 3 degrees in relation to theta, phi, and phase, are crucial for
managing the quantum state rotations and maintaining coherence.

Equating (21) and (31) , with the angles , 6 = 4¢, ¢ = 6° and 6 = 3° and error rate as 0.5

| 00 = 12 N 2 | 000y+ | 111)® | 000y + | 111)® | 000y + | 111)
(32)

| 1) = 12 N 2 | 000)- | 111)® | 000y - | 111)® | 000y — | 111)
(33)

Assume error rate as 0.5, Consider both bit flip and phase flip errors, Bit flip error with probability of flipping
from|0) to|1) orvice versa. Phase Flip Error with probability of changing the phase of the qubit state.

Applyin Phasfe Shifts and Bit Flips, Phase Shift by 3¢,
1 )
Us- (QU e

For 6 =3¢, ¢13 -~ 0.998 + 0.0523i

Integrate equation (31) , to find w(x),
o(x) =0.4Q + C (34)

The quantum circuit integrates entanglement and parameterized rotation gates to manipulate the qubits’ states
accurately. This circuit is simulated with additional measurements, repeated 1000 times to ensure statistical
reliability. Resultant histograms represent the simulated power usage, determined by the number of qubits in
random states, each multiplied by 100.

Assume ,L=3,a=5,r=10, Q =09, with the angles , 8 =4, ¢ = 6° and 6 = 3 ° and error rate as 0.5

Equating (27) and (28), to calculate f(x) and f' (x) and n=3 ,
f(x) = n(9,3) x1000 = 3 x 1000 = 3000

Derivative function for f’ (x)=n' (9 log 10)

22
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Assume n ' to be a constant factor related to n .
Usage of n =3 gives consistent value with n =3
f' (x) =3 x(91ogl0)
f'(x) =27 x0.9542 f' (x) = 25.743
Integrating o(x) = 6.743 + f(x) = 6.743 + 3000 = 3006.743
Consider the derivative function f' (x)and integrate f' (x) , to get ,

S ' (x)dx =R 25.743.dx =25.743x + C
Assume an initial condition, C =0,

/ f' (x)dx = 25.743x
For agivenx, x =1,

/ f'(x)dx | x=1=25.743 x 1 =25.743
o(x) =3006.743 + 25.743 = 3032.486
For n=3 , the predicted results ,
f(x) and f°(x) is ®(x) =~ 3032.486

Optimizations and predictions are performed using the original dataset. The gateway’s efficiency and accuracy are
evaluated based on the circuital formation’s output. The in-depth analysis involves fine-tuning the quantum circuit
parameters to achieve optimal performance, minimizing error rates, and maximizing the fidelity of the quantum
computations. This comprehensive approach ensures that the quantum circuit operates efficiently, with practical
applications in quantum computing, error correction, and signal processing.
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# Define the 9 qubits
qubits = [cirqg.LineQubit(i) for i in range(9)]
error_rate = 0.5
# Create a circuit
circuit = cirqg.Circuit()
# Encoding using bit and phase-flip code
# Bit-flip code for each set of three qubits
for i in range(@, 9, 3):
circuit.append([ cirq.H(qubits[i]),
cirg.CNOT(qubits[i], qubits[i+1]),
cirg.CNOT(qubits[i], qubits[i+2]),
cirq.H(qubits[i]),
cirq.H(qubits[i+1]),
cirq.H(qubits[i+2])])
# Introduce random errors
phase_flip qubit = random.choice(qubits)
bit flip qubit = random.choice(qubits)
circuit.append(cirqg.Z(phase_flip qubit))
circuit.append(cirqg.X(bit_flip qubit))
print(f"Phase flip at {phase_flip_qubit}")
print(f"Bit flip at {bit_flip_qubit}")
for q in qubits:
if random.random() < error_rate:
circuit.append(cirq.z(q))
if random.random() < error_rate:
circuit.append(cirqg.X(q))
# Measurement to verify error
circuit.append([cirqg.measure(q) for g in qubits])

24
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# Syndrome measurement and correction

for i in range(9, 9, 3):

# Ancilla qubits for syndrome measurement
ancillal = cirq.NamedQubit(f'Ancilla_{i} 1")
ancilla2 = cirq.NamedQubit(f'Ancilla {i} 2")

# Syndrome measurement for bit-flip error
circuit.append([
cirg.H(ancillal),
cirq.CNOT(qubits[i], ancillal),
cirq.CNOT(qubits[i+1], ancillal),
cirg.H(ancillal),
cirqg.measure(ancillal, key=f'M{i} 1') 1)
circuit.append([ cirqg.H(ancilla2),
cirq.CNOT(qubits[i+1], ancilla2),
cirq.CNOT(qubits[i+2], ancilla2),
cirqg.H(ancilla2),
cirqg.measure(ancilla2, key=f'M{i} 2") 1)

# Classical control for corrections

for i in range(0, 9, 3):

circuit.append(cirq.CCNOT(qubits[i], qubits[i+1], qubits[i+2]))

# Decode

for i in range(0, 9, 3):

circuit.append([
cirg.H(qubits[i]),
cirg.H(qubits[i+1]),
cirq.H(qubits[i+2]),
cirqg.CNOT(qubits[i], qubits[i+1]),
cirq.CNOT(qubits[i], qubits[i+2]),
cirqg.H(qubits[i]) 1)

# Measurement to verify correction

circuit.append([cirqg.measure(q) for g in qubits])

Shor’s Algorithm - Quantum Error Correction - Pseudo Code
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figure 7: Phase Shift and Bit Flip Flop on Ninth Qubit State Representation Circuit
- Shor’s Algorithm Principle

Amplitude Error Sequence :-

The simulation process is executed over 100 runs, with a focus on assessing
the error rate of the ninth qubit. The original dataset is defined using an XOR encryption/decryption function
applied to an amplitude error sequence function based on signal variations. This dataset undergoes a binomial z-
transformation and is further processed through an XOR gateway function for each user entry, ensuring robust
encryption and error management.

Time Division Multiple Access (TDMA) is utilized to compute the time series over qubits, effectively organizing
them into specific, distinct time slots. This approach allows for clear visualization of the original, transformed,
and XOR-modified error signals within these assigned time slots. Each time slot assignment provides a
structured view of how the error signals evolve and are managed through the quantum circuit.

Given parameters ,
error rate = e = 0.5, initial iteration = 0, f'(y) = 1, error function = ¢’(y) = 0.001 + 0.2
Angles in Snell’s law, 01 =4- | 02 is calculated . 8 =6° and & =3 used to adjust the parameters with error
function , 6 =40, ¢ =60, 5 =3¢
Using Snell’s law 6 =4- and refractive indices, nl = 1 (air) and n2=1.5(glass),
sin(02) = n1/n2sin(01)
sin(02) = 1/1.5sin(4e ) sin(4° ) = 0.06976
sin(62) = 1/1, 5 x 0.06976
sin(02) ~ 0.04651
For small angles,
02 = sin(01) 62 = 0.04651 radians
02 ~2.66° (35)
Adjust the error function,
e’(y) =0.001 +0.2
e’(y) =0.001 + 0.2 + ¢ +8/100
e’(y)=0.001 +0.2 + (6 +3)/100
e’(y)=0.291
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figure 8: Original vs Transformed Signal

Given, Amplitude Sequence A(t) = 1 +3.032 x (t), error function ¢ ' (y) =0.001 + 0.2, t =0 to t =5, the values
found accordingly , for example t =1, 61) =4, 62=2.66¢ and error influence , €’(y) = 0.291°

The simulation of quantum circuits involves the application of a phase shift key to the error signals. This phase
shift key modulates the phase of the error signals for each user, aligning them accurately over the time series.
Each qubit state is represented through measurements taken over multiple repetitions, providing a
comprehensive visualization of the qubit states’ evolution and stability. In-depth analysis involves evaluating
the error rates and the effectiveness of the XOR encryption/decryption mechanism in mitigating these errors.
The use of the binomial z-transformation and XOR gateway function ensures that each user’s data is securely
encoded and transformed. The TDMA-based time slot assignments facilitate a clear and organized
representation of the error signals, enhancing the overall understanding of the qubit states. The results from
these simulations are visualized through histograms and time series plots, highlighting the power usage, error
rates, and phase shift adjustments for each qubit. This detailed simulation process provides insights into the
quantum circuit’s performance, enabling further optimizations and refinements to achieve higher fidelity and
lower error rates.

The integration of phase shift keying and TDMA in the quantum circuit demonstrates an advanced approach to
managing and visualizing qubit states, paving the way for more reliable and efficient quantum computing
applications.

figure 9: Time Series - Qubit State Representation for each User



ISSN: 2320-5407 Int. J. Adv. Res. 13(01), 12-40

def amplitude_error_sequence(signal):
error_sequence = [0.1, -0.1, 0.05, -0.05, 0.1]
return [s + e for s, e in zip(signal, error_sequence)]
amplitude_signals = {}
for user, result in qgai_results.unique():
result_histogram = result.histogram(key="result")
amplitude_signal = [result histogram.get(i, ©0)
for i in range(2 ** num_qubits)] :
amplitude_signals[user] = amplitude_signal
print(f"Amplitude Signal ({user}):", amplitude_signal)
Error Signal Sequence for each User - Pseudo Code

figure 10: Time Slot Arréngement for each User

Quantum Al Integration:-

The integration of Quantum Al involves a detailed process of XOR encryption and
decryption functions, combined with amplitude error sequence functions and binomial Z-Transformation applied
to XOR gateway functions for each user’s data signals. The XOR-modified signals are assigned to specific qubit-
based slots over a designated time period, with the assumption that all users have the same number of qubits.
Visualizations are performed using a sample dataset.

The quantum circuit integration with Artificial Neural Networks (ANN) and Parameterized Quantum Circuits
(PQC) enhances training and prediction capabilities using amplitude signals from each user dataset. The process
begins with the XOR encryption of user data, encoding information through amplitude error sequence functions.
The data undergoes binomial Z-Transformation within XOR gateway functions, followed by distribution across
specific qubit-based slots for effective management and visualization.

Integration of Quantum Circuit with ANN and PQC The integration process involves: Data Encoding: XOR
encryption of user data using amplitude error sequence functions. Data Transformation: Applying binomial Z-
Transformation within XOR gateway functions. Slot Assignment: Distributing transformed signals across qubit
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based slots for each user. Quantum Circuit: Integrating PQC with ANN for enhanced training and prediction.

Equating (4) and (33), On the basis of rotational gates Rx6, Ry0 and Rz6 are around x, y and z respectively.
U3 (0, ¢and)) gate is a general unitary gate with parameters (6, pandir).
Integrate with the error function, repetitions around 1000 , degree rotations 345 .
Quantum State after rotations, 345° = 34571/180 =~ 6.021 radians
Rotations are applied to the state | y)

Rx(6.021)| y)

Ry(6.021)] y)

Rz(6.021)| v)
U3Gate implies ,

U3(6.021, ¢, 1) | v)

0 =40, ¢ =60, 8 =30
a=4x10=40
b=6x10=60
c=3x%x10=30

By using Heron’s Formula,

Semi-Perimeter S,

S=40+60+30 /2 = 130/2 = 65

Area A , A =65(65 — 60)(65 — 60)(65 — 30) = V65(25)(5)(35) = \ 284375

A =533.2682252

Error function and time series ,

¢’(y) =0.001 + 0.2 + 0 + 8/100 + A/10000

e’(y) = 0.001 + 0.2 + (6 + 3)/100 + A /10000

e’(y) =0.291 + 533.2682252/10000

e’(y) = 0.3443268225

Encoded State| 0) and | 1)

Assume | 0) corresponds to base amplitude

Assume | 1) increases the amplitude by factor related to the error function

Initial Amplitude A(0) =1

Apply encoded state influence , encoded state is| 1) ,|0) increase the amplitude , decreases the amplitude by a
factor related to €’(y). A(t) x(1 + e ' (y)) if encoded state is | 1) A(t) x(1 + ¢ ' (y)) if encoded state is | 0)
Amplitude found as

A(1)=A0) x(1 +e’(y)) =1 x (1+0.3443268225) = 1.3443268225

A(2)=A(1) x(1 — e’ (y)) = 1.3443268225 x (1 — 0.3443268225) = 0.688653645

Integrate each time , t, to adjust the amplitude sequence based on the algebraic function,
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A(t) = (1 + 3.032 xt)f(t)

Calculate the amplitude sequence fromt = 0 to t = 5, incorporating the algebraic function , error function and X-
OR dependency,

Initial Amplitude , A(0) =1, Time Series with Algebraic function and error function,

For each t, Calculate f(t),

Calculate base amplitude ,

A(t) = (1 + 3.032 xt)f(t)

Apply encoded state influence , X-OR operation

For example, t = 0, f(t) = 1, A(t) = (1 + 3.032 xt)
ft)=(1+3.032x0)1=1

X-OR-1) ,091=1

Note: Amplitude Adjustments can be done t = 3,
f(t) = 4, (1 + 3.032 x3)(4) = 40.384

X-OR-0) =180=0

PQC is defined by several key parameters: learning rate, batch size, number of epochs, and gradient descent
optimizer. These parameters guide the iterative training process, ensuring the model converges to an optimal
solution.

figure 11: Phase Shift Key (Qubit) - User Output

Learning Rate: This parameter controls the step size at each iteration while moving toward a minimum of the
loss function. A well-chosen learning rate ensures efficient convergence without overshooting the minima.

Batch Size: This defines the number of data points processed in each iteration. A larger batch size can provide
more stable gradient estimates, while a smaller batch size allows for more frequent updates. Number of Epochs:
The number of complete passes through the training dataset. More epochs can improve the model’s performance
but also risk overfitting.

Gradient Descent Optimizer: This optimization algorithm adjusts the PQC parameters to minimize the loss
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function. Variants like Adam or AdamW or RMSprop can be employed for effective training. PQC with Training
Loop The PQC is defined with additional parameters to optimize the training loop: Qubit Initialization: Each
qubit is initialized to a specific state based on user data.

Parameterized Gates: Rotation gates (Rx, Ry, Rz) are applied with angles parameterized by theta, phi, and phase.
Entanglement Layers: Adding layers of CNOT gates to create entanglement between qubits.

Measurement: Each qubit state is measured repeatedly (e.g., 1000 repetitions) to gather statistical data.

Loss Function: Defining a custom loss function to minimize prediction error.

Optimization Algorithm: Using gradient descent or other optimization algorithms to update parameters. Nodal
Graph and Time Segmentation A nodal graph is constructed using matrix formulations to represent signal
strength and state transitions over time for each user. The matrix formulations enable precise computation and
visualization of relationships within the data. Additionally, a divisional-based analysis is performed through time
segmentation for each user entry. This involves breaking down data into time segments, allowing detailed
examination of signal evolution and transitions. Linear visualizations over time help understand the temporal
dynamics of qubit states.

for epoch in range(num_epochs):
for user_data in dataset:

# Encode data into qubit states
qubit_states = encode_data(user_data)
# Initialize PQC parameters
params = initialize_parameters()
# Forward pass through PQC
predictions = pqc_forward_pass(qubit_states, params)
# Compute loss
loss = compute_loss(predictions, true_values)
# Backpropagation and parameter update
gradients = compute_gradients(loss, params)
params = update_parameters(params, gradients)
# Logging and visualization
log_epoch_data(epoch, loss, predictions)
visualize data(qubit_states, predictions)

PQC Training Loop - Pseudo Code
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Finally, the simulation of the quantum circuit involves applying a phase shift key to the error signals. This key
modulates the phase of the error signals for each user over the time series, ensuring accurate alignment. Each
qubit state is represented through multiple measurements, repeated to ensure statistical reliability. The results,
visualized through histograms and time series plots, highlight power usage, error rates, and phase shift
adjustments. The detailed training loop and visualization techniques provide comprehensive insights into the
performance and optimization of the quantum Al system.

figure 12: Nodal Representation for each User

Al Predictive Optimization for Threat Detection:-

The proposed system integrates Quantum Al to
enhance threat detection capabilities using a sophisticated approach involving XOR encryption, amplitude error
sequence functions, binomial Z-Transformation, and quantum circuit optimization. The primary goal is to
implement threat detection for each user entry based on labelled parameters in a sample dataset, utilizing a
TensorFlow Keras Sequential model for training and prediction. Threat Detection and Training Loop The threat
detection mechanism is based on analyzing user entries, where each entry is evaluated for potential threats using
labeled parameters. The TensorFlow Keras sequential model is employed to build a neural network with an
initial layer concentration. The training loop consists of 50 epochs, providing a robust starting point for model
training. The neural network is designed to handle capacity keys for amplitude modulation. This involves
analyzing the amplitude modulation capacity for each user, focusing on the signal error sequence. The model is
trained to predict and test against the original dataset, using probabilistic approximation findings to optimize the
quantum circuit’s performance.

Quantum Approximate Optimization Algorithm (QAQA) to enhance threat detection capabilities in a classical
machine learning model. The process involved defining the cost Hamiltonian and mixer Hamiltonian to represent
the optimization problem. A QAOA circuit was created using these Hamiltonians, and a classical optimizer
(COBYLA) was employed to find the optimal parameters that minimize the cost function.
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figure 13: Qubit State Transitions Over Time for each User
The classical machine learning model, built using TensorFlow Keras, was trained on a sample dataset to classify
threats. Predictions from the classical model were then enhanced using the optimized parameters obtained from
QAOA. This quantum optimization process involved adding probabilistic noise based on the optimized
parameters to adjust the predictions.

The optimized predictions were evaluated using accuracy, precision, recall, and F1 score metrics, showing
improvements over the original predictions. This integration of QAOA with classical machine learning
highlights the potential of quantum computing in optimizing complex data processing tasks, offering significant
advancements in secure communications and Al-driven analysis.

By leveraging the strengths of both classical and quantum computing, this approach provides a powerful
framework for threat detection, demonstrating the practical applications of quantum algorithms in enhancing
machine learning models. The combination of QAOA and classical models paves the way for innovative
solutions in data security and analysis, showcasing the future potential of Quantum Al.

Amplitude Modulation Analysis Amplitude modulation analysis is conducted on the test signals for each user.
The capacity key for amplitude modulation is crucial for understanding the variations in signal error sequences.
This analysis helps in predicting potential threats based on the modulation patterns observed in the test signals.
Predictions and Testing The trained model is used to predict threats on separate test signals. The predictions are
compared against the original dataset to evaluate the model’s accuracy and reliability. The process involves:
Testing: Applying the trained model to new, unseen test signals.

Prediction Analysis: Comparing the predicted results with the ground truth from the original dataset.
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figure 14: Signal Representation Over Time for each User
Error Metrics: Calculating error metrics such as precision, recall, and Fl-score to assess the model’s
performance. Training History and Visualizations The training history, including loss and accuracy metrics, is
recorded for each epoch. This historical data provides insights into the model’s learning progress and

performance over time. Additionally, visualizations of amplitude modulations on test signals are created to
illustrate the model’s predictions and the signal variations for each user.

Figure 15: Original Amplitude Modified Test Signal Predictions for each User

Ouantur Optimimation Pratabd B for wmer_1

Figure 16: Quantum Optimization Probability for each User

Figure 17: Threat Detection for Original and Amplitude Modulated Signal Prediction for each User
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Figure 18: Training Loss and Accuracy Prediction for each User

Simulation of Sustainable Energy:-

The XOR (exclusive OR) encryption and decryption process can be
intricately integrated with key parameters on the original data’s amplitude error sequence signal processing. This
integration defines the power usage of a quantum processor-powered application that is trained with renewable
energy sources like solar, wind, and hydro power generation.

In this context, XOR encryption is applied to the data, where each bit of the data is combined with a
corresponding bit of a key using the XOR operation. The decryption process mirrors this, applying the XOR
operation again with the same key to retrieve the original data. This process is deeply embedded in the amplitude
error sequence signal processing framework, where errors in the amplitude of signals are minimized using
precise quantum computations.

Quantum processors operate by manipulating qubits, which can represent multiple states simultaneously,
enabling complex computations. For this application, the power usage of the quantum processor is optimized
through the use of renewable energy sources. Each energy source, whether solar, wind, or hydro, has distinct
characteristics and power generation patterns, which are taken into consideration for efficient energy utilization.
To calculate the power usage and optimize the system, Euclidean distances between appropriate coordinate axes
are used. These calculations help in relating the function to create and simulate the circuit based on the final state
vector simulation of qubits. The final state vector provides a comprehensive view of the qubit states after the
application of quantum gates and rotations, which are integral to the XOR encryption process.

Measurements of the system are taken to create a predictive analytics board view. This board view includes the
amplitude phase rotational basis, which is essential for understanding the state of the qubits and the overall
system performance. By examining the phase rotations, we can predict the behavior of the qubits under different
conditions and optimize the power usage accordingly.

Each energy source’s power generation consideration is integrated into the XOR dependency, ensuring that the
power drawn from renewable sources is balanced and efficient. The error rate basis is crucial in this setup, as it
quantifies the likelihood of errors in the quantum computations. By analyzing the error rates, we can adjust the
system parameters to minimize errors, thereby improving the reliability and accuracy of the encryption and
decryption process.

In summary, the XOR encryption and decryption process on a quantum processor powered application, trained
with renewable energy sources, involves detailed calculations and simulations. By considering Euclidean
distances for coordinate axes, optimizing the amplitude phase rotational basis, and analyzing power generation
from each energy source, we can create a robust system with minimized error rates. This setup ensures secure
data processing and efficient power usage, leveraging the advantages of quantum computing and renewable
energy.
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Figure 19: Cartesian Plot Representation - Renewable Energy Sources
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Figure 23: Error rate Time Series for each User

figure 24:Meah Error Rate

Results:-
The given values and parameters outline a comprehensive system for XOR encryption and

decryption using a quantum processor powered by renewable energy sources. Here is an in-depth analysis and
result summary based on the provided data:

Click to view the Result Analysis

Power Generation Analysis Solar Power: - Amplitude: 150 - Phase: 0 (radians) - Coordinates: [150.0, 0.0] -
Power Generated: 150.0 units

Wind Power: - Amplitude: 120 - Phase: 7 6 or 0.5235987755982988 (radians) - Coordinates:[103.923, 60.0] -
Power Generated: 60.0 units

Hydro Power: - Amplitude: 180 - Phase: t 3 or 1.0471975511965976 (radians) - Coordinates: [90.0, 155.885] -
Power Generated: 173.866 units
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Power Usage and Availability - Total Power Usage: 100 units - Available Power: 150.0 units (surplus of 50 units
for efficient operations)

XOR Encrypted Power Signal The XOR operation is applied to the original power signal resulting in the
following encrypted signal: - Encrypted Power Signal: [86, 104, 92, 109, 91]

Power Signal with Error Errors are introduced to the power signal as part of the amplitude error sequence: -
Power Signal with Error; [100.1, 89.9, 110.05, 94.95, 105.1]

Quantum Result Histogram The quantum result histogram represents the outcomes of the quantum computations:
- Quantum Result Histogram: - 0: 476 - 1: 524

This histogram indicates a nearly equal distribution, reflecting the high accuracy and reliability of the quantum
computations.

Bloch Sphere Representation The Bloch sphere provides a visual representation of the qubit’s state: - Bloch
Sphere Coordinates:[0.0, 0.0, 0.9999998807907104] This indicates that the qubit is nearly in the pure state |0) ,
showing minimal error in the quantum state preparation and measurement.

Euclidean Distances Between Energy Sources The Euclidean distances between the coordinates of the different
power generation sources provide insights into their spatial relationships: - Distance between Solar and Wind:
75.651 units - Distance between Solar and Hydro: 167.033 units - Distance between Wind and Hydro: 96.890
units

These distances are crucial for understanding the spatial efficiency and the potential impact of combining
different energy sources for optimal power generation.

Predictive Analytics and Error Rate Basis The predictive analytics board view incorporates the amplitude phase
rotational basis and the error rates: - The system integrates solar, wind, and hydro power generation, ensuring
efficient and balanced power usage. - The error rates from the amplitude error sequence are analyzed, showing
minor deviations (+0.1 to +5.1 units), which are acceptable within the quantum error correction framework.

In summary, the results demonstrate a well-optimized quantum processor-powered application utilizing XOR
encryption and decryption. The renewable energy sources provide a balanced and efficient power supply, with
minimal errors in the quantum computations. The predictive analytics and error rate analysis further ensure the
system’s reliability and security, making it a robust solution for secure data processing.

Conclusion:-

Based on the hypothetical analysis of the provided values, we can conclude that the integration of
XOR encryption and decryption with a quantum processor-powered application leveraging renewable energy
sources is both feasible and efficient. The analysis highlights several key points:
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1. Efficient Power Generation and Usage: - The system efficiently utilizes power from solar, wind, and hydro
sources, with a total power generation capacity exceeding the required usage. The available surplus power
ensures smooth operations and the potential for scaling up the system. - Renewable Source Outcomes: - Solar
Power: Consistent power generation with an amplitude of 150 units and a phase of 0 radians, providing a reliable
power output of 150.0 units. This source is highly efficient in regions with ample sunlight and can be expected to
vary between 140-160 units based on seasonal changes. - Wind Power: Moderate power generation with an
amplitude of 120 units and a phase of 0.5236 radians, generating 60.0 units of power. Wind power can be highly
variable, typically ranging between 50-70 units depending on wind speed and consistency. - Hydro Power:
Robust power generation with an amplitude of 180 units and a phase of 1.0472 radians, producing 173.87 units
of power. Hydro power is highly dependable and can range from 160-180 units, contingent on water flow rates
and seasonal variations.

2. Effective Encryption and Error Management: - The XOR encryption process successfully encrypts the power
signal, and despite the introduction of errors in the amplitude sequence, the system maintains a high degree of
accuracy. The minor deviations in the power signal with error indicate robust error correction capabilities.

3. Quantum Computational Reliability: - The quantum result histogram demonstrates a nearly equal distribution
between the outcomes, reflecting the reliability and precision of the quantum computations. The Bloch sphere
representation further confirms the minimal error in the quantum state preparation.

4. Spatial Efficiency of Energy Sources: - The Euclidean distances between the coordinates of the different
energy sources show that they are spatially efficient. This spatial arrangement optimizes the power generation
and integration process, reducing potential losses and enhancing overall system performance.

5. Predictive Analytics and Error Rates: - The predictive analytics board view, incorporating the amplitude phase
rotational basis, provides valuable insights into the system’s performance. The error rates, which are minimal,
further validate the robustness and accuracy of the quantum computations and the encryption process. - Error
Rate Challenges: While the system demonstrates a high degree of accuracy, maintaining low error rates is a
continuous challenge. Quantum error correction techniques are crucial but can be resource-intensive. Any
increase in error rates could potentially degrade the system’s performance, making ongoing monitoring and
adjustment necessary.

6. Quantum Error Correction Optimization and Cost Management: - The system incorporates advanced quantum
error correction techniques to minimize computational errors. This optimization is crucial in maintaining the
integrity and security of the encrypted data. By reducing error rates, the system can achieve higher efficiency and
lower operational costs.

Cost management is further enhanced by the use of renewable energy sources, which provide a sustainable and
cost-effective power supply. The integration of solar, wind, and hydro power generation not only ensures a
balanced energy mix but also reduces dependency on traditional, more expensive energy sources.
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The predictive analytics framework helps in proactively identifying potential issues and optimizing the energy
usage, thereby reducing unnecessary expenditures and improving overall cost efficiency.

Power Usage Challenges: Balancing power usage with available renewable energy sources is complex.
Variability in power generation, especially from wind and solar, can lead to inconsistencies. Ensuring that the
quantum processor operates within the optimal power range requires sophisticated energy management strategies
to prevent shortfalls or excesses that could impact performance.

In summary, the hypothetical analysis of the values demonstrates that a quantum processor-powered application,
utilizing XOR encryption and powered by renewable energy sources, is capable of providing secure and efficient
data processing. The system’s design ensures optimal power usage, reliable quantum computations, effective
error management, and cost-efficient operations. The inclusion of renewable source outcomes, with expected
range values, and the recognition of error rate and power usage challenges, further highlights the robustness and
adaptability of the system, making it a promising solution for future secure data processing and energy-efficient
applications.
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