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Sum and Product of Roots of Polynomial Equations 

 

We tend to use Greek letters 𝛼, 𝛽, 𝛾, … to 

represent the roots of polynomial 

equations.  

The sum of the roots and the product of 

the roots are directly related to the 

polynomial equation. 

Degree Polynomial equation Sum of 
Roots 

Product of 
Roots 

2 𝑎2𝑥
2 + 𝑎1𝑥 + 𝑎0 = 0 −

𝑎1
𝑎2

 
𝑎0
𝑎2

 

3 𝑎3𝑥
3 + 𝑎2𝑥

2 + 𝑎1𝑥 + 𝑎0 = 0 −
𝑎2
𝑎3

 −
𝑎0
𝑎3

 

4 𝑎4𝑥
4 + 𝑎3𝑥

3 + 𝑎2𝑥
2 + 𝑎1𝑥 + 𝑎0 = 0 −

𝑎3
𝑎4

 
𝑎0
𝑎4

 

5 𝑎5𝑥
5 + 𝑎4𝑥

4 + 𝑎3𝑥
3 + 𝑎2𝑥

2 + 𝑎1𝑥 + 𝑎0
= 0 

−
𝑎4
𝑎5

 −
𝑎0
𝑎5

 

n 𝑎𝑛𝑥
𝑛 + 𝑎𝑛−1𝑥

𝑛−1 +⋯+ 𝑎1𝑥 + 𝑎0 = 0 −
𝑎𝑛−1
𝑎𝑛

 (−1)𝑛
𝑎0
𝑎𝑛

 

n 
∑𝑎𝑟𝑥

𝑟

𝑛

𝑟=1

 
−
𝑎𝑛−1
𝑎𝑛

 (−1)𝑛
𝑎0
𝑎𝑛

 

Questions on roots of polynomials can also include complex roots… 

Complex Roots of Polynomial Equations 

The conjugate root theorem states that if the complex number 𝑎 + 𝑏𝑖 is a 
root of a polynomial f(x) in one variable with real coefficients, then the 
complex conjugate 𝑎 − 𝑏𝑖 is also a root of that polynomial. 


