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I’m unique. I’m 
the only  prime 

number that is an 
even number! 

I’m zero. I’m the 
first of the 
Armstrong 

numbers because 
01 = 0

This excerpt  explores two Goldbach Conjectures



PRIME, EMIRP, and Armstrong Numbers 
Throughout history, mathematicians have explored a variety of 
types of numbers and relationships among those numbers.         
Explorations took place as early as in the 200BCs.       
More recently, an exploration took place in 1985.  

Check out these explorations. 

You will need: 

• Pencil
• Calculator
• Partner



II-A. Goldbach Strong Conjecture
In 1742, Christian Goldbach, a Russian 

mathematician, proposed the relationship (to his friend 
Leonard Euler)  that every number greater than 2 can be 
formed by adding two PRIME numbers.  

Test Goldbach’s Strong Conjecture.    
For each of these even numbers, identify all sets of    
two  PRIME Numbers that add to the even number.  

  4  = _____ + _____         18  = _____ + _____ 

  6  = _____ + _____       20  = _____ + _____ 

  8  = _____ + _____    30 = _____ + _____ 

10  = _____ + _____       38 = _____ + _____ 

12  = _____ + _____       40 = _____ + _____ 

14  = _____ + _____       46 = _____ + _____ 

16  = _____ + _____       50 =  _____ + _____ 



II-B. The Goldbach Weak Conjecture
In 1742, Christian Goldbach, also proposed the 

relationship that every odd number greater than 5 can be 
formed by adding three PRIME numbers.  

Test Goldbach’s Weak Conjecture.   
For each of these odd numbers, identify all sets of     
three PRIME Numbers that add to the odd number. 

  7 = _____ + _____ + _____        17  = _____ + _____+ _____       

  9  = _____ + _____+ _____         19  = _____ + _____+ _____        

 11  = _____ + _____+ _____       23 = _____ + _____+ _____       

 13  = _____ + _____+ _____       29 = _____ + _____+ _____        

 15  = _____ + _____+ _____         31 = _____ + _____+ _____        



Solutions 

II-A. Goldbach Strong Conjecture
For each of these even numbers, identify all sets of
two  PRIME Numbers that add to the even number.

  4  =  2 + 2  18  = 5 + 13              
     = 7 + 11 

  6  =  3 + 3         20  = 3 + 17               
      = 7 + 13 

 8  = 3 + 5 30  = 7 + 23               
     =  11 + 19            
     = 13 + 17 

10  = 3 + 7    38 = 7 + 31             
= 5 + 5       = 19 + 19 

12  = 5  + 7  40 = 3 + 37            
      = 11 + 29            

 = 17 + 23 

14  = 3 + 11           46 = 3 + 43            
= 7 + 7      = 5 + 41  

     = 23 + 23 

16  = 3 + 13   50 = 3 + 47              
      = 5 + 11     = 7 + 43             

    = 13 + 37               
    = 19 + 31 



Solutions 

II-B. The Goldbach Weak Conjecture

 For each of these odd numbers, identify all sets of     
three PRIME Numbers that add to the odd number. 

  7 =  2 + 2  + 3   17  = 2 + 2 + 13 

= 3 + 3 + 11 

= 5 + 5 + 7     

  9  = 2 + 2 + 5  19 = 3 + 3 + 13 

   =3 + 3 + 3  = 3 + 5 + 11 

= 5 + 7 + 7 

 11  = 2 + 2 + 7    23 = 2 + 2 + 19    

  = 3 + 3 + 5 =  3 + 3 + 17 

=  3 + 7 + 13 

 13  = 3 + 3 + 7  29 = 3 + 13 + 13 

  = 3 + 5 + 5    = 5 + 7 + 17 

= 7 + 11 + 11   
15   = 2 + 2 + 11  31 = 3 + 5 + 23 

   = 3 + 5 + 7  = 3 + 11 + 17 

   = 5 + 5 + 5  = 5 + 7 + 19 

  = 2 + 2 +11  = 7 + 11 + 13 
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