import math
import numpy as np
import matplotlib.pyplot as plt

from time import time

def sieve(n):
is_prime = np.ones(n+1, dtype=bool)
is_prime[:2] = False
foriinrange(2, int(n**0.5) + 1):
if is_primelil:
is_prime[i*i:n+1:i] = False

return np.where(is_prime)[0]

def gamma_goldbach(N, primes_list, primes_set):
s=0.0
for pin primes_list:
ifp>N//2:
break
q=N-p
if g in primes_set:
s += 1.0 / (math.log(p) * math.log(q))

returns

# --- MAPAMETPU 3A MUKPOCKOMNCKMW TECT ---
N_end = 10000000
N_start = 9990000 # TectBame nocnegHute 10 000 yncna egHo no egHo

#

print(f"CtapTupaHe Ha mukpockoncku Tect oT {N_start} go {N_end}...")

start_time = time()



primes = sieve(N_end)

primes_set = set(primes)

results N =]

results_gamma =[]

# Nposepka Ha BCAKO yeTHO 4Mcno B TO3M MHTEpPBaN
for N in range(N_start, N_end + 1, 2):
g = gamma_goldbach(N, primes, primes_set)
results_N.append(N)

results_gamma.append(g)

end_time = time()

print(f"TECTBT NPUK/IOYN 3a {end_time - start_time:.2f} cekynan.")

# leHepupaHe Ha rpaduka

plt.figure(figsize=(12, 6))

plt.plot(results_N, results_gamma, color="'green’, linewidth=1)
plt.title(f"Microscopic Analysis: Every even N from {N_start} to {N_end}")
plt.xlabel("N")

plt.ylabel(r"$\Gamma(N)S")

plt.grid(True, alpha=0.3)

plt.show()

CrapTupaHe Ha MMKpOCkonckm TecT oT 9990000 mo 10000000...

TECTBT IIPUKJIIOUM =3a 774.22 CceKyHIU.



rn)

Microscopic Analysis: Every even N from 9990000 to 1(

500 A

450 7

400

350 A

300 A

250

200

150 +

T
—10000

T
—8000

T
—6000

T
—4000



