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import numpy as np
from scipy.linalg import hadamard
from scipy.integrate import quad

n = int(input("Enter a number: "))

# Calculate N and binary_length
N=1
binary_length = 0
while N < n:
N=N*2
binary_length +=1

# Calculate the step size
step_size = 1/ N # Calcuate the step size
step_sizes = [i * step_size for i in range(N + 1)]

# Generate a Hadamard matrix of order N

hadamard_matrix=(]

for i, hm in enumerate(hadamard(N)):
hadamard_matrix.append(hm)

#convert the indexes of hadamard to walsh using Gray code
def index_convert(N, |):
decimal_number = 0
walsh_index=[]
for i in range(N):
decimal_number=i
desired_length = | # binary length
binary_number = format(decimal_number, f'O{desired_length}b")

# Step 2: Apply Gray code
gray_code_number = binary_number[0] + ".join([str(int(binary_number]i]) "

int(binary_number]i-1])) for i in range(1, len(binary_number))])

# Step 3: Reverse the Gray code



reversed_gray_code = gray_code_number[::-1]

# Step 4: Convert the reversed Gray code to decimal
walsh_index.append(int(reversed_gray_code, 2))

# print(f'correct_index={correct_index}")
return walsh_index
walsh_index=index_convert(N, binary_length)

# Calculate the Walsh function based on the Walsh index

walsh_function=[]

for i in range(len(walsh_index)):
walsh_function.append(hadamard_matrix[walsh_index[i]])

#Calculate the Dirichlet kernel

t=1

D_n = [sum(walsh_function[k][t] for k in range(n)) for t in
range(len(walsh_function[0]))]

# Calculate the Lebesgue constant L_n using numerical integration
integrand=np.abs(D_n)
integral_results=[]
for i in range(N):
lower_limit = step_sizes[i]
upper_limit = step_sizes|i + 1]

# Integrate the absolute value of D_n over the interval
result, _ = quad(lambda x: integrand]i], lower_limit, upper_limit)
integral_results.append(result)

# Lebesgue constant (Sum of the integral results)
L_n = sum(integral_results)

# Calculate the Lebesgue majorant
def f(n):
f_n=4/9+(np.log2(3*n))/3



return f_n

# Check if n belongs to t_m series
def is_in_tm(n):
m=20
tm=0
while True:
term =4 **m
tm += term
if tm == n:
return True, tm
if tm> n:
return False, tm
m +=1

found, tm = is_in_tm(n)

# Output the results

if found:

print(f'{n} is in the t_m series.")
print(f'f({n}): {f(n)}")
print(f'L_{n}: {L_n}")
print(f*f({n})+1/{n}: {f(n)+1/n}")
print(f'e_{n}={error}")

else:

print(f'{n} is not in the t_m series.")
print(f'L_{n}: {L_n}")
print(f'f({n}): {f(n)}")

print(f'e_{n}={error}")

Onwagph wprynitupp n=24 nbwpnwd ' e_24=-1.0010861115918814, hul n=85
nbwpnid' e_85=0.0001460766026033511:
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MAKOPAHTBI KOHCTAHT JIEBETA OBOBIIIEHHO
CUCTEMBI YOJILIA

Wzyuensl kimaccudeckue M OOOOLIEHHBIE CHCTEMBI YOJIIIa M HX MasKOPaHTBHI,
BBenennbie H. @aitnom. [Iporpamma, HammcaHHas Ha s3bIKe TporpaMMmupoBanus Python,
BBIYHCIISIET OTKJIOHEHNE KOHCTAHT Jlebera oT nx Ma)XOpaHT.

Knrouegvie cnosa: cucrema Youia, MaxopaHT, KoHcTaHThI JleGera, siapo dupuxie.

S.A. EPISKOPOSYAN, S.A. GRIGORYAN

MAJORANTS OF THE LEBESGUE CONSTANTS OF THE
GENERALIZED WALSH SYSTEM

Walsh's classical and generalized systems and their majorants introduced by Fine, N.
J. are studied. The program written with the Python programming language calculates the
deviation of Lebesgue's constants from their majorants.

Keywords: Walsh system, majorant, Lebesgue constants, Dirichlet kernel.



