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ABSTRACT:In this paper, we will provide an additional theorem, or a continuation to the Goldbach’s Strong 
Conjecture (called the “strong” or “binary”). 
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I. INTRODUCTION 
 
The Goldbach’s Strong Conjecture states that every even integer greater than 2 can be expressed as the sum of two 
primes.In this paper, we will provide a continuation to the Goldbach’s Strong Conjecture. We will use a general 
formula for primes (>2)—prime number formula, and then find the general formula for the difference between them. 
 

II. METHODS 
 
Theorem/Statement:Every even integer can be expressed as the difference of two primes. 
Proof: 
We know that every prime number, p (>2), can be expressed as: 
݌ = (4݇ + 4݇	)	ݎ݋	(1 − 1) = (4݇ ± 1); where	݇ ∈  ା[1]ܫ
Let there be 2 prime numbers (>2), namely, ݌ଵ	and݌ଶ. 
∴ ଵ݌ = 4݊ ± 1;	݊ ∈  ାܫ
ଶ݌ = 4݉ ± 1;	݉ ∈  ାܫ
⇒ ଵ݌ − ଶ݌ = (4݊ ± 1) − (4݉ ± 1) 
Thus, we have only 4 possibilities: 

I. (4݊ + 1)− (4݉ + 1) 
II. (4݊ + 1)− (4݉− 1) 

III. (4݊ − 1)− (4݉ + 1) 
IV. (4݊ − 1)− (4݉− 1) 

Here, possibilities I and IV (same sign of 1s), and II and III (opposite sign of 1s) are similar. 
CASE I : Considering possibilitiesI and IV 
Therefore, 

ଵ݌ − ଶ݌ = (4݊ + 1) − (4݉ + ଵ݌	ݎ݋(1 − ଶ݌ = (4݊ − 1) − (4݉− 1) 
      ⇒ ଵ݌ − ଶ݌ = 4(݊ −݉) 
⇒ ଵ݌ − ଶ݌ = 2[2(݊ −݉)] 

⇒ ଵ݌ − ଶ݌ = ݂	݁ݎℎ݁ݓ;2݂ = [2(݊ −݉)] 
ܶℎݏݑ, ∵)ݎ݁݃݁ݐ݊݅	݊݁ݒ݁	݊ܽ	ݏ݅	݂  (ݍ2	݉ݎ݋݂	ℎ݁ݐ	݂݋	ݏ݅	ݐ݅

     ∴ ݂ ∈ {.		.		. ,−2, 0, 2, .		.		 . } 
CASE II : Considering possibilities II and III 
Therefore, 

ଵ݌ − ଶ݌ = (4݊ + 1) − (4݉− ଵ݌	ݎ݋(1 − ଶ݌ = (4݊ − 1) − (4݉ + 1) 
⇒ ଵ݌ − ଶ݌ = 4(݊ −݉) ± 2 
⇒ ଵ݌ − ଶ݌ = 2[2(݊ −݉) ± 1] 

⇒ ଵ݌ − ଶ݌ = ′݂	݁ݎℎ݁ݓ;2݂′ = [2(݊ − ݉) ± 1] 
ܶℎݏݑ, ݂ᇱ݅ݏ	݊ܽ	݀݀݋	ݎ݁݃݁ݐ݊݅(∵ ݍ2	݉ݎ݋݂	ℎ݁ݐ	݂݋	ݏ݅	ݐ݅ ± 1) 
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∴ 	݂ᇱ ∈ {.		.		. ,−1, 1, 3, .		.		 . } 
Hence, on combining cases I and II, we obtain 

ଵ݌ − ଶ݌ = ܨ	݁ݎℎ݁ݓ;	ܨ2 ∈ ݂ ∪ ݂ᇱ , ݅. ܨ.݁ ∈  ܫ
∴ ܨ ∈ {.		.		. ,−2,−1, 0, 1, 2, .		.		 . } 

ܶℎ݅ݏ	ݏ݊ܽ݁݉	ݐℎܽݐ	ݕݎ݁ݒ݁	݊݁ݒ݁	ݎ݁݃݁ݐ݊݅	ܨ2)
∈ {.		.		. ,−4,−2, 0, 2, 4, .		.		 . ଵ݌	ݐℎܽݐ	ℎܿݑݏ	(ଶ݌	݀݊ܽ	ଵ݌)ݏ݁݉݅ݎ݌	݂݋	ݎ݅ܽ݌݁݊݋	ݐݏ݈ܽ݁ݐܽ	݁ݒℎܽ	݈݈݅ݓ	({
− ଶ݌ =  ܨ2

 
Here, we have 3 cases: 

I. ݌ଵ > ଶ݌ ⇒ ଵ݌ − ଶ݌ > 0 ⇒ ଵ݌ −  ݏݎ݁݃݁ݐ݊݅	݊݁ݒ݁	݁ݒ݅ݐ݅ݏ݋݌	ℎ݁ݐ	݈݈ܽ	݊݅ܽݐ݊݋ܿ	݈݈݅ݓ	ଶ݌
II. ݌ଵ = ଶ݌ ⇒ ଵ݌ − ଶ݌ = 0 

III. ݌ଵ < ଶ݌ ⇒ ଵ݌ − ଶ݌ < 0 ⇒ ଵ݌ −  ݏݎ݁݃݁ݐ݊݅	݊݁ݒ݁	݁ݒ݅ݐܽ݃݁݊	ℎ݁ݐ	݈݈ܽ	݊݅ܽݐ݊݋ܿ	݈݈݅ݓ	ଶ݌
Therefore, the above 3 cases cover all the even integers. 
 

III. CONCLUSION 
 
Thus, every even integer can be expressed as the difference of two primes. 
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