
Linear Homogeneous Recurrence 

Relation’s Solution For complex roots of 

Characteristic Equation 

 Ex: Let’s consider the recurrence relation be 𝑎𝑛 =

2𝑎𝑛−1 − 2𝑎𝑛−2. Solve it. 

Soln: Let’s assume the solution be 𝑎𝑛 = 𝑡𝑛. [𝑡 ≠ 0] 

Now from the recurrence relation given we have, 𝑡𝑛 =

2𝑡𝑛−1 − 2𝑡𝑛−2 . 

 𝑡𝑛 − 2𝑡𝑛−1 + 2𝑡𝑛−2 = 0 

 𝑡𝑛−2(𝑡2 − 2𝑡 + 2) = 0 

 𝑡2 − 2𝑡 + 2 = 0 

 𝑡 = 1 ± 𝑖. 

 𝑎𝑛 = 𝐴(1 + 𝑖)𝑛 + 𝐵(1 − 𝑖)𝑛
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Here 𝛼 = 𝐴 + 𝐵, 𝛽 = 𝑖(𝐴 − 𝐵). 



Note: 𝛽 ∉ ℝ. 

But let’s verify that (√2)
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Similarly we can verify that (√2)
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 is also a solution. 

Hence we can consider the linear combination of 
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Remark: We can take 𝛼, 𝛽 ∈ ℝ. Hence we get the most 

general solution as 𝑎𝑛 = 𝛼 (√2)
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