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Formula for Central Terms in Triangle A008287 

Center-justified Triangle of Coefficients in Expansion of (𝟏 + 𝒙 + 𝒙𝟐 + 𝒙𝟑)𝒏 

Row Sum                           

𝑛 𝑆𝑛                           

0 40  
            

1 
            

1 41  
          

1 1 1 1 
          

2 42  
         

1 2 3 4 3 2 1 
         

3 43  
       

1 3 6 10 12 12 10 6 3 1 
       

4 44  
     

1 4 10 20 31 40 44 40 31 20 10 4 1 
     

5 45  
   

1 5 15 35 65 101 135 155 155 135 101 65 35 15 5 1 
   

6 46  
  

1 6 21 56 120 216 336 456 546 580 546 456 336 216 120 56 21 6 1 
  

7 47  1 7 28 84 203 413 728 1128 1554 1918 2128 2128 1918 1554 1128 728 413 203 84 28 7 1 

 

The central terms in expansions of (1 + 𝑥 + 𝑥2 + 𝑥3)𝑛 are 1, 4, 44, 580, ⋯ ( highlighted above). 

The central terms are given by the following formula 

𝑎𝑛 = ∑ ∑
(2𝑛)!

(𝑗 − 𝑛)! (3𝑛 + 𝑖 − 2𝑗)! (𝑗 − 2𝑖)!  𝑖!

2𝑛

𝑗=𝑛

𝑛

𝑖=0

 

(2𝑛)!

(𝑗−𝑛)! (3𝑛+𝑖−2𝑗)! (𝑗−2𝑖)! 𝑖!
= 0 for (3𝑛 + 𝑖 − 2𝑗) < 0 or (𝑗 − 2𝑖) < 0 
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