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ABSTRACT 

In the process of solving many mathematical and mathematical Olympiad problems, the sample 

solution is expressed using a recurrent formula. Solving this recurring formula is not always 

easy. This thesis presents several methods and solutions for solving recurrent sequences of this 

type. 
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INTRODUCTION 

In the Mathematical Olympiad, as well as in mathematical analysis, in many problems of 

algebra, the solution is found in the form of a recurrent sequence, and it is always relevant and 

important to solve this sequence and find its general term on the basis of initial conditions. On 

this basis, the following are methods and solutions for finding the general term of several 

recurrent sequences. 

Problem 1. Find the formula of the general term for the recurrent sequence 𝑢 𝑛 + 1 = 𝑢 𝑛 −
𝑢 𝑛 − 1 given by the initial conditional 𝑢 1 = 𝑎,𝑢 2 = 𝑏, 𝑛 > 1. 

Solution: 

To solve this recurrent sequence, we assign a value to 𝑛, starting from the initial value: 

𝑖𝑓𝑛 = 2 𝑡ℎ𝑒𝑛𝑢 3 = 𝑢 2 − 𝑢 1 = 𝑏 − 𝑎; 

𝑖𝑓𝑛 = 3 𝑡ℎ𝑒𝑛𝑢 4 = 𝑢 3 − 𝑢 2 = −𝑎; 

𝑖𝑓𝑛 = 4 𝑡ℎ𝑒𝑛𝑢 5 = 𝑢 4 − 𝑢 3 = −𝑏; 

𝑖𝑓𝑛 = 5 𝑡ℎ𝑒𝑛𝑢 6 = 𝑢 5 − 𝑢 4 = − 𝑏 − 𝑎 ; 

𝑖𝑓𝑛 = 6  𝑡ℎ𝑒𝑛𝑢 7 = 𝑢 6 − 𝑢 5 = 𝑎; 

𝑖𝑓𝑛 = 7 𝑡ℎ𝑒𝑛𝑢 8 = 𝑢 7 − 𝑢 6 = 𝑏; 

𝑖𝑓𝑛 = 8  𝑡ℎ𝑒𝑛𝑢 9 = 𝑢 8 − 𝑢 7 = 𝑏 − 𝑎; 
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It can be seen that the terms of the recurrent sequence are repeated every 7 values. In this case, 

the general term of a given recurrent sequence can be written as follows: 

𝑢 𝑛 =  

 −1 𝑘+1 𝑏 − 𝑎 ,           𝑖𝑓𝑛 = 3𝑘

 −1 𝑘𝑎,                 𝑖𝑓𝑛 = 3𝑘 + 1

 −1 𝑘𝑏,                𝑖𝑓𝑛 = 3𝑘 + 2 

 . 

 

Problem 2.  Find the formula of the general term for the recurrent sequence 𝑢 𝑛 + 1 =
𝑢 𝑛 

𝑢 𝑛−1 
given by the initial conditional 𝑢 1 = 𝑎,𝑢 2 = 𝑏,𝑛 > 1. 

Solution: 

As above, we give a sequence of values to the sequence: 

𝑖𝑓𝑛 = 2 𝑡ℎ𝑒𝑛𝑢 3 =
𝑢 2 

𝑢 1 
=
𝑏

𝑎
; 

𝑖𝑓𝑛 = 3 𝑡ℎ𝑒𝑛𝑢 4 =
𝑢 3 

𝑢 2 
=

1

𝑎
; 

𝑖𝑓𝑛 = 4 𝑡ℎ𝑒𝑛𝑢 5 =
𝑢 4 

𝑢 3 
=

1

𝑏
; 

𝑖𝑓𝑛 = 5 𝑡ℎ𝑒𝑛𝑢 6 =
𝑢 5 

𝑢 4 
=
𝑎

𝑏
; 

𝑖𝑓𝑛 = 6  𝑡ℎ𝑒𝑛𝑢 7 =
𝑢 6 

𝑢 5 
= 𝑎; 

𝑖𝑓𝑛 = 7 𝑡ℎ𝑒𝑛𝑢 8 =
𝑢 7 

𝑢 6 
= 𝑏; 

𝑖𝑓𝑛 = 8  𝑡ℎ𝑒𝑛𝑢 9 =
𝑢 8 

𝑢 7 
=
𝑏

𝑎
; 

It can be seen that the terms of the recurrent sequence are repeated every 7 values. In this case, 

the general term of a given recurrent sequence can be written as follows: 

𝑢 𝑛 =

 
 
 

 
  

𝑎

𝑏
 
 −1 𝑘

,             𝑖𝑓𝑛 = 3𝑘

𝑎 −1 𝑘 ,           𝑖𝑓𝑛 = 3𝑘 + 1 

𝑏 −1 𝑘 ,           𝑖𝑓𝑛 = 3𝑘 + 2 

 . 

Problem 3.  Find the formula of the general term for the recurrent sequence                               

𝑢(𝑛)2 = 𝐶 ∙ 𝑢 𝑛 − 1 , 𝑛 ≥ 1given by the initial conditional 𝑢 0 = 𝑎. 

Solution: 

We determine the regularity by assigning a value to the recurrent sequence: 

𝑖𝑓𝑛 = 1 𝑡ℎ𝑒𝑛𝑢 1 2 = 𝐶 ∙ 𝑢 0 = 𝐶 ∙ 𝑎 ⇨ 𝑢 1 =  𝐶𝑎 
1
2; 
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𝑖𝑓𝑛 = 2 𝑡ℎ𝑒𝑛𝑢 2 2 = 𝐶 ∙ 𝑢 1 = 𝐶 ∙  𝐶𝑎 
1
2 ⇨ 𝑢 2 =  𝐶3𝑎 

1
4; 

𝑖𝑓𝑛 = 3 𝑡ℎ𝑒𝑛𝑢 3 2 = 𝐶 ∙ 𝑢 2 = 𝐶 ∙  𝐶3𝑎 
1
4 ⇨ 𝑢 3 =  𝐶7𝑎 

1
8; 

𝑖𝑓𝑛 = 4 𝑡ℎ𝑒𝑛𝑢 4 2 = 𝐶 ∙ 𝑢 3 = 𝐶 ∙  𝐶7𝑎 
1
8 ⇨ 𝑢 4 =  𝐶15𝑎 

1
16; 

Therefore, the general term of a given recurrent sequence can be written as follows:  

𝑢 𝑛 =  𝐶2𝑛−1𝑎 
1

2𝑛 . 

Problem 4.  Find the formula of the general term for the recurrent sequence                               

𝑢 𝑛 =
𝐴𝑛+𝐵

𝐶𝑛+𝐷
𝑢 𝑛 − 1 ,𝑛 ≥ 1given by the initial conditional 𝑢 0 = 𝑎. 

Solution: 

We determine the regularity by assigning a value to the recurrent sequence:  

𝑖𝑓𝑛 = 1 𝑡ℎ𝑒𝑛𝑢 1 =
𝐴 + 𝐵

𝐶 + 𝐷
∙ 𝑢 0 =

𝐴 + 𝐵

𝐶 + 𝐷
∙ 𝑎; 

𝑖𝑓𝑛 = 2 𝑡ℎ𝑒𝑛𝑢 2 =
2𝐴 + 𝐵

2𝐶 + 𝐷
∙ 𝑢 1 =

 𝐴 + 𝐵  2𝐴 + 𝐵 

 𝐶 + 𝐷  2𝐶 + 𝐷 
∙ 𝑎; 

𝑖𝑓𝑛 = 3 𝑡ℎ𝑒𝑛𝑢 3 =
3𝐴 + 𝐵

3𝐶 + 𝐷
∙ 𝑢 2 =

 𝐴 + 𝐵  2𝐴 + 𝐵  3𝐴 + 𝐵 

 𝐶 + 𝐷  2𝐶 + 𝐷  3𝐶 + 𝐷 
∙ 𝑎; 

𝑖𝑓𝑛 = 4 𝑡ℎ𝑒𝑛𝑢 4 =
4𝐴 + 𝐵

4𝐶 + 𝐷
∙ 𝑢 3 =

 𝐴 + 𝐵  2𝐴 + 𝐵  3𝐴 + 𝐵  4𝐴 + 𝐵 

 𝐶 + 𝐷  2𝐶 + 𝐷  3𝐶 + 𝐷  4𝐶 + 𝐷 
∙ 𝑎; 

Therefore, the general term of a given recurrent sequence can be written as follows:  

𝑢 𝑛 =
 𝐴 + 𝐵  2𝐴 + 𝐵 …  𝑛𝐴 + 𝐵 

 𝐶 + 𝐷  2𝐶 + 𝐷 …  𝑛𝐶 + 𝐷 
∙ 𝑎 =  

𝑘𝐴 + 𝐵

𝑘𝐶 + 𝐷
∙ 𝑎

𝑛

𝑘=1

. 
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