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Formula for Central Terms in Triangle A035343 

 

Center-justified Triangle of Coefficients in Expansion of (𝟏 + 𝒙 + 𝒙𝟐 + 𝒙𝟑 + 𝒙𝟒)𝒏 

 

Row Sum  
          

     
          

𝑛 𝑆𝑛  
                         

0 50  
            

1 
            

1 51  0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 

2 52  0 0 0 0 0 0 0 0 1 2 3 4 5 4 3 2 1 0 0 0 0 0 0 0 0 

3 53  0 0 0 0 0 0 1 3 6 10 15 18 19 18 15 10 6 3 1 0 0 0 0 0 0 

4 54  0 0 0 0 1 4 10 20 35 52 68 80 85 80 68 52 35 20 10 4 1 0 0 0 0 

5 55  0 0 1 5 15 35 70 121 185 255 320 365 381 365 320 255 185 121 70 35 15 5 1 0 0 

6 56  1 6 21 56 126 246 426 666 951 1246 1506 1686 1751 1686 1506 1246 951 666 426 246 126 56 21 6 1 

The central terms in expansions of (1 + 𝑥 + 𝑥2 + 𝑥3 + 𝑥4)𝑛 are 1, 1, 5, 19, 85, 381, 1751 ⋯ ( highlighted above). 

The central terms are given by the following formula 

𝑎𝑛 = ∑ ∑ ∑
𝑛!

(𝑞 − 𝑛)! (𝑗 − 2𝑞 + 2𝑛)! (𝑖 − 2𝑗 + 𝑞)! (𝑗 − 2𝑖)!  𝑖!
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𝑛!

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

https://oeis.org/A035343

