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Article 

Goldbach's Conjecture Proof of its Interaction with 

the Riemann Hypothesis and the Golden Spiral via 

Inner Number Digit Summation (INDS) 

Seyed Kazem Mousavi 

ISTT: Isfahan Science and Technology Town, Isfahan, Iran; kazem.mousavi92@yahoo.com 

Abstract: In this study, a method for proving Goldbach's conjecture is presented based on the internal 

digit sum (INDS) of numbers and the grouping of prime and non-prime numbers. Goldbach's 

conjecture establishes a direct connection between the intrinsic properties of numbers, the golden 

spiral, and the Riemann hypothesis. Despite the validity of Goldbach's conjecture, a comprehensive 

mathematical proof has yet to be provided. According to Goldbach's conjecture, every even 

composite number can be expressed as the sum of two prime numbers. Based on the INDS of the 

composite number and the INDS of the two corresponding prime numbers, all scenarios related to 

Goldbach's conjecture can be reformulated. Using the grouping of prime numbers and the constant 

trigonometric ratios in the golden spiral—connected to the critical strip of the Riemann zeta function, 

the rotational factor of the coordinate system toward the origin at point 0.5, and the preservation of 

the properties of different groups of numbers—Goldbach's conjecture is formulated. This study 

explores the significance of Goldbach's conjecture in unifying mathematical functions and number 

theory. 

Keywords: Goldbach's conjecture; internal digit sum; Riemann hypothesis; golden spiral 

 

1. Introduction 

Goldbach's conjecture states that every even composite number can be expressed as the sum of 

two prime numbers—a possibility that has been examined repeatedly, yet no comprehensive 

mathematical proof has been established. [1] Goldbach's conjecture depends on the logical 

relationship between prime numbers and even composite numbers. Although at first glance the 

outcome of its proof may seem unrelated to other phenomena, the fundamental structure of 

numerical logical relationships underpins the interpretation of many phenomena in physics.[2] This 

article investigates the essential importance of this conjecture based on the inherent properties of 

numbers and the grouping of prime and non-prime numbers according to their internal digit sums 

(INDS).[3,4] Grouping the prime numbers into six groups based on their INDS provides a simpler 

approach to proving Goldbach's conjecture. Analyzing even composite numbers in terms of modulo 

9 can help identify the regions where the contributing prime number pairs are located. Consequently, 

various methods emerge for finding pairs of prime numbers that align with these prime number 

groups. This, in turn, establishes a logical connection between the internal digit sum of an even 

composite number and that of prime numbers, thereby making the proof of Goldbach's conjecture 

feasible. Moreover, the logical relationship between the internal digit sum of prime numbers and 

logarithmic spirals creates an overlap that links Goldbach's conjecture with the Riemann hypothesis 

and the zeta function. This study reveals the reason behind natural symmetries and their association 

with the groups of prime numbers, even composite numbers, and the Riemann hypothesis in nature 

[4–7]. 
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2. Goldbach's Conjecture 

Every even integer greater than two is the sum of two prime numbers. (2.1) 

2𝑛 = 𝑃𝜐 + 𝑃𝜇               𝑛𝜖𝑧        2.1 

A: INDS: 

Identifying prime numbers through the sum of their internal digits is also possible. 

First statement: Based on the internal digit sum of multi-digit numbers, prime numbers are 

categorized into six groups. Table 1. Table 2. Figure1. (2.2) 

𝛼𝛽𝛾 … 𝜂 → 𝛼 + 𝛽 + 𝛾 + ⋯+ 𝜂     2.2 

Table 1. Prime numbers are classified into six groups with regular intervals based on the sum of their internal 

digits (INDS). 

1 2 3 4 5 6 7 8 9 

19 11  13 23  43 17  

37 29  31 41  61 53  

73 47  67 59  79 71  

109 83  103 113  97 89  

127 101  139 131  151 107  

163 137  157 149  223 179  

181 173  193 167  241 197  

199 191  211 239  277 233  

271 227  229 257  313 251  

307 263  283 293  331 269  

379 281  337 311  349 359  

397 317  373 347  367 431  

433 353  409 383   449  
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Figure 1. On the surface, the groups do not exhibit any connection with each other; however, the natural 

symmetries across the groups depend on the behavior of the other groups. 

Table 2. One of the key properties of prime number grouping is the ability to study and analyze symmetries 

dependent on the order within the overall structure of the groups. 

1 2 3 4 5 6 7 8 9 

10  12  14 15 16  18 

 20 21 22  24 25 26  

28  30  32 33 34 35 36 

 38 39 40  42  44 45 

46  48 49 50 51 52  54 

55 56 57 58  60  62 63 

64 65 66  68 69 70  72 

 74 75 76 77 78  80 81 

82 83 84 85 86 87 88  90 

91 92 93 94 95 96  98 99 

100  102  104 105 106  108 

 110 111 112  114 115 116 117 

First conjecture: Except for the number 3, no prime number falls into groups 3, 6, and 9. For 

example, the internal digit sum of the number 1859668549875 ends in the number 9, and this number 

is not a prime number. And also, the internal digit sum of the number 10000000000037 ends in the 

number 2, and this prime number belongs to group 2 and is indeed a prime number. (2.3)  

1859668549875 → INDS = 81   INDS = 8 + 1 = 9     ∉ P            2.3 

10000000000037 → INDS = 11   INDS = 1 + 1 = 2     ∈ P          

Second assumption: Accordingly, any multi-digit number whose digit sum equals 3, 6, or 9 is 

not a prime number. 

Note: Some numbers containing zeros, whose internal digit sum ends in a number belonging to 

the six groups, are not prime. For instance, 300041 appears to belong to group eight, but the count 
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of zeros in a six-digit number and the oddness of zeros indicate that this number is composite. 

(2.4) 

300041 → INDS = 8  ∉ P                     2.4 

40367 → INDS = 2  ∈ P     

For instance, consider the following numbers: 

1009 - Zero in the second digit. 

10301 - Zeros in the third and fourth digits. 

20011 - Zero in the second digit. 

70001 - Zero in the second digit. 

300007 - Zeros in the second and third digits. 

1000033 - Zeros in the second, third, and fourth digits. 

The first number is a four-digit number, and considering the presence of a zero in the second 

digit, due to the existence of two zeros in this number, it belongs to group one and is a prime number. 

The second number is a six-digit number, and the presence of two zeros does not affect its 

primality. This number belongs to group five. 

The third number belongs to group four, and considering the presence of two zeros in a five-

digit number, this number is also a prime number. 

The fourth number belongs to group eight, and according to the previous rule, it is a prime 

number. 

The fifth number belongs to group one, and considering that it is a six-digit number and an odd 

number, this number is also prime. 

And the sixth number belongs to group seven. It also contains four zeros and is a seven-digit 

prime number. 

Statement: The number of zeros in a number, the total number of its digits, and whether the 

number is even or odd establish a direct relationship with the groups, which distinguishes prime 

numbers from composite numbers. 

For instance, a six-digit number that contains two zeros and has an internal digit sum that is an 

even number is not a prime number. 

Lemma: Considering the three proposed conditions, two of these conditions may also suffice for a 

number 

Table 3. Algorithm for Checking Composite Evens Containing Zeros. 

def check_number_rules(number, required_zero_count, required_groups, is_even_allowed): 

    """ 

    Function to validate a number against specific rules. 

     

    Parameters: 

    - number: The number to check. 

    - required_zero_count: The required count of zeros in the number. 

    - required_groups: A set of valid groups based on digit sum modulus 9. 

    - is_even_allowed: Boolean indicating whether even numbers are allowed. 

     

    Returns: 

    - True if the number meets all conditions, False otherwise. 
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    """ 

 

    # Condition 1: Check the number of zeros 

    zero_count = str(number).count('0') 

    if zero_count != required_zero_count: 

        return False 

 

    # Condition 2: Check the group validity 

    digit_sum = sum(int(digit) for digit in str(number)) 

    if digit_sum % 9 not in required_groups: 

        return False 

 

    # Condition 3: Check if the number is even (if applicable) 

    if number % 2 == 0 and not is_even_allowed: 

        return False 

 

    # Condition 4: Check if the number is prime 

    if number > 1: 

        for i in range(2, int(number**0.5) + 1): 

            if number % i == 0: 

                return False 

 

    return True 

 

# Example usage 

required_zero_count = 2 

required_groups = {2, 4, 6, 8} 

is_even_allowed = True 

 

# Testing the function with an example 

test_number = 200651 

result = check_number_rules(test_number, required_zero_count, required_groups, 

is_even_allowed) 

print(f"Does {test_number} meet the rules? {result}") 

 

 

3. Result: 

A: 

Based on this research, it is possible to prove Goldbach's conjecture using the sum of internal 

digits. Every number possesses properties that are directly related to the sum of its internal digits, its 

parity (whether it is even or odd), and its magnitude or order. 
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Statement: The subtraction of the number formed by the sum of the digits of a multi-digit number 

from the number itself is divisible by nine. (3.1) 

𝛼𝛽𝛾 … 𝜂 → 𝛼 + 𝛽 + 𝛾 + ⋯+ 𝜂 = Λ ⇒ 𝛼𝛽𝛾 … 𝜂 − Λ = 9𝜆                3.1 

 

Statement: The number obtained by summing the digits of a multi-digit number, after multiplication 

and subtraction of the internal digits sum from the resulting number, is a prime number. (3.2)  

𝛼𝛽𝛾 …𝜂 → 𝛼 + 𝛽 + 𝛾 + ⋯+ 𝜂 = 𝛬 ⇒ 𝛼𝛽𝛾 … 𝜂 − 𝛬 = 9𝜆 

9𝜆 = 𝜚 … 𝜌 ⇒ 𝜚 + ⋯+ 𝜌 = 𝜙 ⇒ 9𝜆 − 𝜙 = 𝑃𝜐                                       3.2 

Lemma 1. By subtracting the number obtained from the sum of the internal digits from the final 

number obtained from the initial multiplication, we divide the result by 9 and 3. We add the two 

obtained numbers together. If the sum of the internal digits of the obtained number is divisible by 

the number of digits, we add the number with minus 1. One of the prime numbers obtained by adding 

two prime numbers is obtained. (3.3)  

𝛼𝛽𝛾 … 𝜂 → 𝛼 + 𝛽 + 𝛾 + ⋯+ 𝜂 = 𝛬         Λ(𝛼𝛽𝛾 … 𝜂) = 𝜚 … 𝜌 = 𝜙 ⟹
𝜙

9
= 𝑃𝜐   

𝜙

3
= 𝑃𝜇 ⇒ 𝑃𝜐 + 𝑃𝜇 = 𝜏        𝜏 − 1 = 𝑃𝑎   

𝑃𝑎 + 𝑃𝑏 = 𝛼𝛽𝛾 …𝜂       3.3 

Note: Each number belongs to a group, and therefore the specified condition applies only to a 

particular group. 

Second Lemma: After adding the digits inside and subtracting the first step and dividing the final 

number by 9 and 3 and the sum of the two numbers obtained, we subtract the sum of the three 

numbers 3, 6 and 9 from the resulting number. And we add the final number to the number 1. The 

result of the second case is the sum of the first two numbers. (3.4) 

𝛼𝛽𝛾 … 𝜂 → 𝛼 + 𝛽 + 𝛾 + ⋯ + 𝜂 = 𝛬         Λ(𝛼𝛽𝛾 …𝜂) = 𝜚 … 𝜌 = 𝜙 ⟹
𝜙

9
= 𝑃𝜐 

𝜙

3
= 𝑃𝜇 ⇒ 𝑃𝜐 + 𝑃𝜇 = 𝜏        𝜏 − (3 + 6 + 9) = 𝜏́       𝜏́ + 1 = 𝑃𝑎́ 

𝑃𝑎́ + 𝑃𝑏́ = 𝛼𝛽𝛾 …𝜂      3.4 

Statement: Accordingly, every composite number has two sums of prime numbers, which is used in 

decoding binary numbers. (3.5) 

𝑃𝑎́ + 𝑃𝑏́ = 1   

𝑃𝑎 + 𝑃𝑏 = 0                              3.5 

Note: Each number belongs to a group, and therefore the specified condition applies only to a 

particular group. 

The Pythagorean theorem holds true for prime numbers in non-Euclidean geometry with 

different dimensions. 
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Considering the various groups of numbers, there are different methods that can decompose a 

composite number into two prime numbers. For instance, the sum of the digits within the number 

(Inner Number Digit Sum=INDS)230 is 5. This number emerges through successive steps. (3.6) 

230 + 5 = 235   235 − 𝐼𝐷𝑁𝑆(235) = 234   
234

9
= 26   26 + 5 = 31     230 − 31 = 199     3.6 

Given the existence of various groups of prime and composite numbers, there are numerous 

methods to decompose a composite number based on the divisibility of composite numbers. The 

reason for this lies in the relationships between numbers in a non-Euclidean space. (3.7) Figure2 

tan (30) × 2𝑛~𝑃1   24 tan(28.44292862437) = 13    24 − 13 = 11          3.7 

  

Figure 2. Based on the definition of different groups for prime and composite numbers, it seems that the 

relationship between numbers extends beyond Euclidean geometry and lies within the realm of complex 

numbers. 

B:Proof: 

Statement: Based on the definitions of groups for prime numbers in complex space, the groups 

can be associated with trigonometric ratios dependent on logarithmic spirals in complex space with 

natural numbers. (3.8) 

(√0 + 1𝑖)(√0 − 1𝑖)=1 

(√1 + 1𝑖)(√1 − 1𝑖)=2 

(√2 + 1𝑖)(√2 − 1𝑖)=3 

(√1 + 2𝑖)(√1 − 2𝑖)=5 

(√3 + 2𝑖)(√3 − 2𝑖)=7 

(√2 + 3𝑖)(√2 − 3𝑖)=11 

(√1 + 4𝑖)(√1 − 4𝑖)=17 

(√3 + 4𝑖)(√3 − 4𝑖)=19 

(√2 + ((√2 + 1𝑖)(√2 − 1𝑖)) 𝑖) (√2 − ((√2 + 1𝑖)(√2 − 1𝑖)) 𝑖)=11 

(2√1 + ((√2 + 1𝑖)(√2 − 1𝑖)) 𝑖) (2√1 − ((√2 + 1𝑖)(√2 − 1𝑖)) 𝑖)=13 

(2√2 + ((√2 + 1𝑖)(√2 − 1𝑖)) 𝑖) (2√2 − ((√2 + 1𝑖)(√2 − 1𝑖)) 𝑖)=17 

(3√2 + ((√0 + 1𝑖)(√0 − 1𝑖)) 𝑖) (3√2 − ((√0 + 1𝑖)(√0 − 1𝑖)) 𝑖)=19         3.8 

… 
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Statement: The inner digits sum of a composite number is equal to the inner digits sum of its 

constituent prime numbers. (3.9) 

𝐼𝐷𝑁𝑆(2𝑛) = 𝐼𝐷𝑁𝑆(𝑃𝜇) + 𝐼𝐷𝑁𝑆(𝑃𝜐)             3.9 

Lemma: Based on the constituent groups of prime numbers, an even composite number can be 

rewritten in several ways as a sum of prime numbers. ( 3.10) 

𝐼𝐷𝑁𝑆(2𝑛) = 𝐼𝐷𝑁𝑆(𝑃𝜇) + 𝐼𝐷𝑁𝑆(𝑃𝜐)     𝜇, 𝜐 = 1,2,3,4,5,6                        3.10 

Based on this, an algorithm(Table 4) can be created to identify pairs of prime numbers whose 

sums are associated with a given even composite number. Here's how it would proceed: 

1. Calculate the internal digit sum (INDS) of the even composite number: This step determines 

the numeric target by summing the digits of the composite number. 

2. Generate all prime numbers less than the composite number: Create a list of primes smaller 

than the given number to consider possible pairs. 

3. Iterate through prime pairs: Evaluate every pair of primes to find combinations where the 

sum of their INDS matches the INDS of the composite number. 

4. Group and validate: Ensure the identified pairs meet additional constraints, like group 

membership based on modular arithmetic or other specified rules. 

Table 4. Algorithm for Finding Prime Number Pairs Forming an Even Composite Number. 

# Function to calculate INDS (Sum of internal digits) 

def calculate_inds(number): 

    return sum(int(digit) for digit in str(number)) 

 

# Function to check if a number is prime 

def is_prime(number): 

    if number < 2: 

        return False 

    for i in range(2, int(number**0.5) + 1): 

        if number % i == 0: 

            return False 

    return True 

 

# Main function to find pairs of prime numbers 

def find_prime_pairs(even_composite): 

    inds_even = calculate_inds(even_composite) 

    primes = [p for p in range(2, even_composite) if is_prime(p)] 

    prime_groups = {1: [], 2: [], 3: [], 4: [], 5: [], 6: []} 

     

    # Group prime numbers based on INDS 

    for prime in primes: 

        inds_prime = calculate_inds(prime) 

        group = inds_prime % 9  # Group assignment based on modulus 

        if group in prime_groups: 
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            prime_groups[group].append(prime) 

     

    # Find pairs of primes whose INDS sum equals INDS of the even composite 

    results = [] 

    for group1 in prime_groups: 

        for group2 in prime_groups: 

            for p1 in prime_groups[group1]: 

                for p2 in prime_groups[group2]: 

                    if calculate_inds(p1) + calculate_inds(p2) == inds_even: 

                        results.append((p1, p2)) 

     

    return results 

 

# Example usage 

even_composite = 24  # Example of an even composite number 

prime_pairs = find_prime_pairs(even_composite) 

print(f"Prime pairs for {even_composite}: {prime_pairs}") 

 

For example, the number 24 is decomposed into several pairs of sums of prime numbers. (3.11) 

1, 2, 3, 4, 6, 8, 12, 24 ⇒ 𝐼𝑁𝐷𝑆(24) = 6  

𝐼𝑁𝐷𝑆(23) + 𝐼𝑁𝐷𝑆(1) = 𝐼𝑁𝐷𝑆(24) ⇒ 𝐺5 + 𝐺1     

𝐼𝑁𝐷𝑆(11) + 𝐼𝑁𝐷𝑆(13) = 𝐼𝑁𝐷𝑆(24) ⇒ 𝐺2 + 𝐺4            3.11 

(𝐼𝑁𝐷𝑆(17) + 𝐼𝑁𝐷𝑆(7))
2
= 𝐼𝑁𝐷𝑆(24) ⇒ 𝐺8 + 𝐺7 → (𝐼𝑁𝐷𝑆(15)) = 6  

(𝐼𝑁𝐷𝑆(19) + 𝐼𝑁𝐷𝑆(5))
2
= 𝐼𝑁𝐷𝑆(24) ⇒ 𝐺1 + 𝐺5 → (𝐼𝑁𝐷𝑆(15)) = 6  

statement: The inner digit sum of composite numbers has a direct relationship with the number of 

pairs of prime number sums and the divisibility of the composite number. For example, the number 

24 can be obtained by the sum of six pairs of prime numbers. Divisibility does not include the number 

itself or the number one. (3.12) 

𝐼𝑁𝐷𝑆(2𝑛) ∝ 𝑚       𝐼𝑁𝐷𝑆(𝑚) ∝ 𝐼𝑁𝐷𝑆(𝑃𝜇 + 𝑃𝜐)          𝜐, 𝜇 ∝ 𝑚           3.12 

The critical strip of the zeros of the Riemann zeta function is the golden aperture that rotates on 

another axis. Based on this, the groups of prime numbers classified according to trigonometric ratios 

and Goldbach's conjecture are differentiated from one another. Furthermore, with the constant ratio 

of the chord to the sides—reminiscent of a lighthouse—the centers of the groups shift according to 

the growth of the golden spiral. Accordingly, the internal aggregation among the numbers provides 

the angle and causes an overlap in the properties across the different groups. Figure 3 
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Figure 3. Trigonometric ratios change concurrently with the growth of the golden spiral. Accordingly, to 

preserve the properties of the number groups and the ratios between them, the coordinate axis rotates in sync 

with the spiral's growth. Based on this, the Riemann zeta function in the critical strip establishes a direct 

connection with the golden spiral and Goldbach's conjecture. 

The connection between the Riemann zeta function in the critical strip is achievable through the 

Fibonacci spiral linked to prime groups. The growth rate of the Fibonacci spiral and the rotation of 

the coordinate system attached to the spiral preserve the properties of prime number groups within 

the framework of Möbius space. Based on the Riemann Hypothesis, the logarithmic spiral, and the 

ratios between numbers in three dimensions—real and imaginary—the connection between groups, 

the Riemann Hypothesis, and the golden spiral in the six-dimensional space of numbers becomes 

evident. ( 3.13) 

𝑠 = (0.5 + 𝑖(𝐺𝜐)) 

𝜁(𝑠) = ∏
1

1 − 𝑝−𝑠

𝑝∈ℙ

=
1

1 − 2−𝑠
∙

1

1 − 3−𝑠
∙

1

1 − 5−𝑠
∙

1

1 − 7−𝑠
∙∙∙ 

𝜁(𝑠∗) = ∏
1

1 − 𝑝−𝑠

𝑝∈ℙ

=
1

1 − 2−𝑠
∙

1

1 − 3−𝑠
∙

1

1 − 5−𝑠
∙

1

1 − 7−𝑠
∙∙∙ 
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sin (𝑐𝑜𝑠−1(
𝑥

𝑟
)) = √1 −

𝑥2

𝑟2
    ⇒ 𝑠𝑖𝑛2(𝜃) = 1 −

𝑥2

𝑟2

⇒ sec (𝑠𝑖𝑛−1 (log𝑟(
𝑧

𝑦
))) =

1

√
1 −

(ln (
𝑧
𝑦))

2

(ln ((𝑟))2

  

𝑠 = 𝑞 + 𝑖𝑡 ⇒ 2𝑠 = 2𝑞 . 2𝑖𝑡     2𝑖𝑡 = 𝑒𝑖𝑡(ln (2)) 

𝑠𝑒𝑐2(𝜗) =
1

1 −
𝑥2

𝑟2

 

𝑥2

𝑟2
=

1

2𝑞
(cosh(it(ln(2))) − isinh(𝑖𝑡(ln(2)))) 

𝜁(𝑠) = ∏
1

1−𝑃𝜇
−(0.5+𝐺𝜇𝐼)𝑝∈ℙ .

1

1−𝑃𝜐
−(0.5+𝐺𝜐𝐼)      𝜁(𝑠

∗) = ∏
1

1−𝑃𝜇
−(0.5−𝐺𝜇𝐼)𝑝∈ℙ .

1

1−𝑃𝜐
−(0.5−𝐺𝜐𝐼)     

3.13 

 𝜁𝜁∗ = 𝑠𝑖𝑛2(𝜃) 

𝑃𝜇 = 𝛼𝛽𝛾 …𝜂 ⇒ 𝛼 + 𝛽 + 𝛾 + ⋯+ 𝜂 = 𝜆 ⇒ (
1

2𝛼
+

1

2𝛽
+

1

2𝛾
+ ⋯+

1

2𝜂
) = 𝜒 ⇒ 𝑐𝑜𝑠−1(𝜒)

= 𝜃 sin(𝜃) = 𝜉 

𝐴𝑟𝑐𝑠𝑒𝑐(2321) = 𝐴𝑟𝑐𝑠𝑒𝑐(24)          𝐼𝑁𝐷𝑆(31) = 4 

Based on the definition of sine squared for Goldbach's Conjecture, sin^2(θ) represents the 

complex space and expresses the ratio related to the values of two prime numbers, in connection with 

the golden spiral and Taylor expansion at the point 0.5.(3.14) 

𝜁𝜁∗ = 𝑠𝑖𝑛2(𝜃) ⟶ 𝑃𝜇 + 𝑃𝜐 ⟶ 90 ± 𝑖𝜙
𝐺𝜇+𝜐

               3.14 

Goldbach's conjecture also establishes the fundamental basis for the connection between Möbius 

space and the wave function. The overlap between the Fourier series and the wave function depends 

on the Taylor expansion in Möbius space. (3.15) 

|Ψ⟩ = 𝑏1|𝜓̃1⟩ + 𝑏2|𝜓̃2⟩ + ⋯+ 𝑏𝑛|𝜓̃𝑛⟩ 

|𝜓̃⟩ = 𝛼1|𝐴1⟩ + 𝛼2|𝐴2⟩ + 𝛼3|𝐴3⟩ + 𝛼4|𝐴4⟩ +𝛼5|𝐴5⟩ + 𝛼6|𝐴6⟩ 

𝑏𝜇 = 𝑥𝜇 + 𝑡𝑖  ,      𝑋𝜇 = (𝑥1, 𝑥2, 𝑥3, 𝑥4, 𝑥5, 𝑥6) ⇒ 𝑏𝜇𝑏𝜇
∗ = (

1

3
)   

𝑤 =
𝑎𝑧 + 𝑃𝜇

𝑐𝑧 + 𝑃𝜐

 ⇒
(𝐼𝑁𝐷𝑆(𝑃𝜇))(𝐼𝑁𝐷𝑆(2𝑛)) + 𝑃𝜇

(𝐼𝑁𝐷𝑆(𝑃𝜐))(𝐼𝑁𝐷𝑆(2𝑛)) + 𝑃𝜐

 ⇒ [(𝐼𝑁𝐷𝑆(𝑃𝜐))(𝐼𝑁𝐷𝑆(2𝑛)) + 𝑃𝜐] = 𝜌 

= 𝜀 [(𝐼𝑁𝐷𝑆(𝑃𝜇))(𝐼𝑁𝐷𝑆(2𝑛)) + 𝑃𝜇] = 𝜀 ⇒ 2𝑛 = 𝜀 + (𝜀 − 𝜌)                   3.15 

The ratio w represents the tangent of the angle θ in maintaining the rotation of the coordinate 

system based on the golden spiral and preserving the properties of the group. (3.16) 

tan(𝜃) = 𝑤                   3.16 

In an expanding six-dimensional space, this ratio has a pair that is represented by the angle φ. 

Based on this, the prime number pairs that contribute to the sum of an even composite number can 

be represented using the six-dimensional and repetitive states of the wave function. (3.17) Figure 4 

cos2(𝜃) + 𝑐𝑜𝑠2(𝜙) , 𝑠𝑖𝑛2𝜃  𝑠𝑖𝑛2𝜙                                       3.17 
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Figure 4. Based on this, one can define a metric related to symmetric and irregular surfaces with 

repetitive patterns using groups of numbers.(3.18). 

𝑔𝜇𝜈 =

[
 
 
 
 
 
𝑐𝑜𝑠2𝜃  𝑐𝑜𝑠2𝜙 0 0 0 0 0

0 𝑐𝑜𝑠2𝜃 0 0 0 0
0 0 −1 0 0 0
0 0 0 1 0 0
0 0 0 0 𝑠𝑖𝑛2𝜃 0
0 0 0 0 0 𝑠𝑖𝑛2𝜃  𝑠𝑖𝑛2𝜙]

 
 
 
 
 

   3.18 

2 sin2(𝜃) + 𝑠𝑖𝑛2(𝜙) + 2 𝑐𝑜𝑠2(𝜃) + 𝑐𝑜𝑠2(𝜙) 

Typically, this space, dependent on geometric ratios and the properties of numbers within 

groups, forms the foundation of fundamental constants. (3.19)  

(
(

1

2𝜋
)

3
+(

1

2
)

6
𝜋3(

1

6
)𝜋3(

(
3𝜋−6

2𝜋 ) 

360
)𝜑3

𝑐
) ≅ 6.6765834 × 10−11 ≅ 𝐺           3.19 

(
(

1

2𝜋
)

3
+(

1

2
)

6
𝜋3𝑒

tan(
180
𝜋 )

𝑐2 )

2

= 6.5693903027 × 10−34 ≅ ℎ   

The Irregulara nature of sets of symmetrycal is based on the golden ratio and fractals. However, 

within the essence of symmetries, natural irregularities exist. Most of these irregularities are related 

to the relationships between numbers in groups associated with the sum of their inner digits (INDS) 

Figure 5 
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Figure 5. The irregular recurring symmetry in nature is one of the properties of prime number groups. 

4. Discussion 

This study examines Goldbach’s conjecture from a different perspective, in which the grouping 

of numbers based on their internal digit sum (INDS) transforms Goldbach’s conjecture into a tool for 

proving and interpreting other mathematical problems. The intrinsic properties of numbers, when 

combined with mathematical frameworks, are the source for describing natural physical phenomena. 

Each group of numbers possesses its own unique characteristics, and multi-digit numbers tend to 

affiliate with a specific group based on their INDS. The separation between prime and composite 

numbers forms the basis for the exploration of Goldbach’s conjecture in this study. Moreover, the 

INDS of the participating prime numbers in the structure of an even composite number is identical 

to the INDS of the composite number; this phenomenon underpins the proof of Goldbach’s 

conjecture. The proof establishes the connection between the intrinsic properties of various 

numbers—especially prime numbers—and the Riemann hypothesis, as well as the logarithmic spiral, 

by means of the six-fold grouping of primes and trigonometric ratios. The profound relationship of 

the golden spiral at the differentiable point on the critical strip of the Riemann zeta function reveals 

the link between the Taylor expansion and the Fourier series with the wave function and Möbius 

space, thereby demonstrating the importance of a geometric proof of Goldbach’s conjecture. 

Additionally, the manifestation of irregular symmetries in nature indicates the presence of inherent 

inhomogeneities in natural ratios and intensities over time. In summary, this research introduces a 

practical tool for examining a unified six-dimensional theory through a geometric proof of 

Goldbach’s conjecture and presents a systematic framework for exploring other mathematical and 

physical phenomena. The interrelation of properties among numbers in different groups reflects an 

approach that uncovers the latent information in nature—information that intertwines the fabric of 

space-time and energy. On this basis, a meticulous examination of this perspective by other 

researchers is a recommended next step. 
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