
MAT2540,	Classwork10,	Spring2026	
8.2 Solving Linear Recurrence Relations (Conti.)  
5. Theorem 1: The Linear Homogeneous of Degree Two Case with Distinct Roots. 
    Let !! and !" be real numbers. Suppose that "" − !!" − !" = 0 has two distinct roots "! and "". Then the  
    sequence {'#} is a solution of the recurrence relation  

'# = !!'#$! + !"'#$" if and only if '# = *!"!# + *"""# for + = 0, 1, 2, …, 
    where *! and *" are constants. 
 
6. What is the solution of the recurrence relation '# = '#$! + 2'#$" with '% = 2 and '! = 7? 
 
 
 
 
 
 
 
7. Find an explicit formula for the Fibonacci numbers. 
 

 

 

 

 

 

 

8. Theorem 2: The Linear Homogeneous of Degree Two Case with Repeated Root. 
    Let !! and !" be real numbers. Suppose that "" − !!" − !" = 0 has only one root "%. Then the sequence {'#}  
    is a solution of the recurrence relation  

'# = !!'#$! + !"'#$" if and only if '# = *!"%# + *"+"%# for + = 0, 1, 2, …, 
    where *! and *" are constants. 
 

9. The Multiplicity of A Root. 

    If a root "% is repeated, its multiplicity is the ___________________________________________________. 

10. What is the solution of the recurrence relation '# = 6'#$! − 9'#$" with '% = 1 and '! = 6? 
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11. Find the solution of the recurrence relation ℎ# = 2ℎ#$! with ℎ! = 1. 

        

        

12. From 1., we know the explicit formula for 4# where 4# = 24#$! + 1 with 4! = 1 is 4# = 2# − 1.  

      What is the difference from the solution of ℎ# from the previous question to the solution of 4#?  

       

 

13. Definition: Linear Non-homogeneous Recurrence Relation with constant coefficients. 
      A linear non-homogeneous recurrence relation with constant coefficients is a recurrence relation of the form  

'# = !!'#$! + !"'#$" +⋯+ !&'#$& + 6(+),  
      where !!, !", … , !& are real numbers, and  6(+) is a function not identically zero depending only on +. 
      The recurrence relation 

'# = !!'#$! + !"'#$" +⋯+ !&'#$& 
      is called ______________________________________________________________.  
 
14. Find the associated homogeneous recurrence relation from the non-homogeneous recurrence relation. 
a) '# = 2'#$! + 2#: Its associated homogeneous recurrence relation is _______________________. 
b) '# = '#$! + '#$" + +" + 2+: Its associated homogeneous recurrence relation is ____________________. 
c) '# = '#$! + '#$" + '#$' + +!: its associated homogeneous recurrence relation is ____________________. 
 
15. Thm. 5: The Solution of a Linear Non-homogeneous Recurrence Relation with constant coefficients. 
      Given a Linear Non-homogeneous Recurrence Relation with constant coefficients: 

  '# = !!'#$! + !"'#$" +⋯+ !&'#$& + 6(+). 
      The solution of this recurrence relation includes two parts '#()) and  '#(+) where  

       '#()) is the solution of associated homogeneous recurrence relation '# = !!'#$! + !"'#$" +⋯+ !&'#$& ,  
       '#(+) is called a _________________________ of  '# = !!'#$! + !"'#$" +⋯+ !&'#$& + 6(+),	and then  
      the general solution is of the form _________________. 
 
16. From 11. and 12., for the linear non-homogeneous recurrence relation 4# = 24#$! + 1 with 4! = 1, find   

      4#()) (the solution of its associated homogeneous recurrence relation) and 4#(+) (particular solution of this  

      non-homogeneous recurrence relation). 
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