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Exercise 8C 
 
1 Basis: 1 5 1  1:    5 1 4n

nu n u= − ⇒ = = − =1  as given 
 For n = 2:  2 5 1 24u = − =2  from the general statement  
    2 25 4 5(5) 4 24u u= + = + =  from the recurrence relation. 
 So un is true when n = 1 and n = 2. 
 
 Assumption: Assume un is true when n = k for k +∈   
  5  1k

ku = −   
 
 Induction: Using the recurrence relation  
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 This is the same expression that the general statement gives for 1ku + . 
 Therefore, the general statement is true for n = k + 1. 
 
 Conclusion: If un is true when n = k, then it has been shown that un is also true when n = k + 1. As un 

is true for n = 1 and n = 2 then un is true for all n ≥ 1 and n ∈ ℤ+ by mathematical induction. 
 
2 Basis: 2 3

12 5 1:  2 5 3 as givenn
nu n u+= − ⇒ = = − =   

 For n = 2: 4
2 2 5 11u = − =  from the general statement 

    2 12 5 2(3) 5 11u u= + = + =  from the recurrence relation. 
 So un is true when n = 1 and n = 2. 
 
 Assumption: Assume un is true when n = k for k +∈   
 22 5k

ku += −   
 
 Induction: Using the recurrence relation  
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 This is the same expression that the general statement gives for 1ku + . 
 Therefore, the general statement is true for n = k + 1. 
 
 Conclusion: If un is true when n = k, then it has been shown that un is also true when n = k + 1. As un 

is true for n = 1 and n = 2 then un is true for all n ≥ 1 and n ∈ ℤ+ by mathematical induction. 
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3 Basis: 1 0
15 2 1:  5 2 3n

nu n u−= + ⇒ = = + = as given  
 For n = 2: 1

2 5 2 7u = + =  from the general statement 
    2 15 8 5(3) 8 7u u= − = − =  from the recurrence relation. 
 So un is true when n = 1 and n = 2. 
 
 Assumption: Assume un is true when n = k for k +∈   
 15 2k

ku −= +   
 
 Induction: Using the recurrence relation  
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 This is the same expression that the general statement gives for 1ku + . 
 Therefore, the general statement is true for n = k + 1. 
 
 Conclusion: If un is true when n = k, then it has been shown that un is also true when n = k + 1. As un 

is true for n = 1 and n = 2 then un is true for all n ≥ 1 and n ∈ ℤ+ by mathematical induction. 
 

4 Basis: 3 2n n
nu = − ⇒ 1 1

11:  3 2 1 n u= = − = as given 
             2 2

22 :  3 2 5 n u= = − = as given    
  For n = 3:  3 3

3 3 2 19u = − =  from the general statement 
     3 2 15 6 5 5 6 1 19u u u= − = × − × =  from the recurrence relation. 
  So un is true when n = 1, n = 2 and n = 3. 
 
  Assumption: Assume un is true when n = k and n = k + 1 for k +∈  
  3 2k k

ku = −   
  1 1

1 3 2k k
ku + +
+ = −  

 
  Induction: Using the recurrence relation  
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  This is the same expression that the general statement gives for 2ku + . 
  Therefore, the general statement is true for n = k + 2. 
 

 Conclusion: If un is true when n = k and n = k + 1, then it has been shown that un is also true when 
n = k + 2. As un is true for n = 1, n = 2 and n = 3 then un is true for all n ≥ 1 and n ∈ ℤ+ by 
mathematical induction. 
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5 Basis: ( )1 1 1
1( 2)3 1:  1 2 3 1   as given n

nu n n u− −= − ⇒ = = − = −   

              ( ) 2 1
22 :  2 2 3 0 n u −= = − = as given 

 For n = 3: ( ) 3 1
3 3 2 3 9 from the general statement u −= − =  

    3 2 1  from the recurrence relation.6 9 6 0 9 ( 1) 9 u u u= − = × − × − =  
 So un is true when n = 1, n = 2 and n = 3. 
 
 Assumption: Assume un is true when n = k and n = k + 1 for k +∈  
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 Induction: Using the recurrence relation  
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 This is the same expression that the general statement gives for 2ku + . 
 Therefore, the general statement is true for n = k + 2. 
  
 Conclusion: If un is true when n = k and n = k + 1, then it has been shown that un is also true when 

n = k + 2. As un is true for n = 1, n = 2 and n = 3 then un is true for all n ≥ 1 and n ∈ ℤ+ by 
mathematical induction. 

 



  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 4 

6 Basis: ( ) ( )1 1 0 0
12 5 2 1:  2 5 2 1 as givenn n

nu n u− −= − ⇒ = = − =   

       ( )1 1
22 :  2 5 2 8 as givenn u= = − =  

 For n = 3:  ( )2 2
3 2 5 2 46u = − = from the general statement 

    3 2 17 10 7(8) 10(1) 46u u u= − = − = from the recurrence relation. 
 So un is true when n = 1, n = 2 and n = 3. 
  
 Assumption: Assume un is true when n = k and n = k + 1 for k +∈  
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 Induction: Using the recurrence relation  
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 This is the same expression that the general statement gives for 2ku + . 
 Therefore, the general statement is true for n = k + 2. 
 
 
 Conclusion: If un is true when n = k and n = k + 1, then it has been shown that un is also true when 

n = k + 2. As un is true for n = 1, n = 2 and n = 3 then un is true for all n ≥ 1 and n ∈ ℤ+ by 
mathematical induction. 

 



  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 5 

7 Basis: ( ) ( ) 1
13 2 3 1:  3 2 3 3n

nu n n u= − ⇒ = = − =  as given 

              ( ) 2
22 :  6 2 3 36n u= = − =  as given 

 For n = 3:  ( ) 3
3

3 2 1

9 2 3 189 from the general s
.

tatement 
6 9 e6 36 9 3 18  from the recurr nce relation9 

u
u u u
= − =

= − = × − × =

 

 So un is true when n = 1, n = 2 and n = 3. 
 
 Assumption: Assume un is true when n = k and n = k + 1 for k +∈  
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 Induction: Using the recurrence relation  
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 This is the same expression that the general statement gives for 2ku + . 
 Therefore, the general statement is true for n = k + 2. 
 
 Conclusion: If un is true when n = k and n = k + 1, then it has been shown that un is also true when 

n = k + 2. As un is true for n = 1, n = 2 and n = 3 then un is true for all n ≥ 1 and n ∈ ℤ+ by 
mathematical induction. 

 


