
REFERENCE: 

Shara Lalo and Zagros Lalo, Polynomial Expansion Theorems and Number Triangles, Zana Publishing, 2018, ISBN: 978-1-9995914-0-3 
 

Novel Formulas for Coefficients in Expansion of (𝟏 + 𝒙 + 𝒙𝟐 + 𝟑𝒙𝟑 + 𝒙𝟒 + 𝒙𝟓 + 𝒙𝟔 + 𝒙𝟕)
𝒏

 

1) First Formula 

𝑇(𝑛, 𝑘) = ∑ ∑ ∑ ∑ ∑ ∑
3𝑞−2𝑟+𝑝 𝑛!

(𝑛 + 𝑑 − 𝑘)! (𝑘 + 𝑝 − 2𝑑)! (𝑑 + 𝑟 − 2𝑝)! (𝑞 + 𝑝 − 2𝑟)! (𝑗 + 𝑟 − 2𝑞)! (𝑖 + 𝑞 − 2𝑗)! (𝑗 − 2𝑖)!  𝑖!
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𝑓𝑜𝑟 𝑘 =  0. .7𝑛, where n is nonnegative integer and 

3𝑞−2𝑟+𝑝 𝑛!

(𝑛+𝑑−𝑘)!  (𝑘+𝑝−2𝑑)!  (𝑑+𝑟−2𝑝)!  (𝑞+𝑝−2𝑟)!  (𝑗+𝑟−2𝑞)!  (𝑖+𝑞−2𝑗)!  (𝑗−2𝑖)! 𝑖!
= 0  

 for (𝑛 + 𝑑 − 𝑘) < 0 or (𝑘 + 𝑝 − 2𝑑) < 0 or  (𝑑 + 𝑟 − 2𝑝) < 0 or (𝑞 + 𝑝 − 2𝑟) < 0 or (𝑗 + 𝑟 − 2𝑞) < 0   (𝑖 + 𝑞 − 2𝑗) < 0 or (𝑗 − 2𝑖) < 0 

2) Second Formula 

𝑇𝑛,𝑘 = 𝑇𝑛−1,𝑘 +  𝑇𝑛−1,𝑘−1 +  𝑇𝑛−1,𝑘−2 +  3 𝑇𝑛−1,𝑘−3 +  𝑇𝑛−1,𝑘−4 +  𝑇𝑛−1,𝑘−5 +  𝑇𝑛−1,𝑘−6 +  𝑇𝑛−1,𝑘−7 

𝑓𝑜𝑟 𝑘 =  0. .7𝑛, 

𝑇0,0 = 1 and 𝑇𝑛,𝑘 = 0 𝑓𝑜𝑟 𝑛 𝑜𝑟 𝑘 <  0. 


