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Recurrence relations 7C

1 a n even: 5( −1)n−1 + 6( −1)n−2 = −5 + 6 = 1 = ( −1)n 

  n odd: 5 (−1)n−1 + 6( −1)n−2 = 5 − 6 = −1 = ( −1)n 

 

 b 5 × 6n−1 + 6 × 6n−2 = 6n−1 (5 + 1) = 6n 

 

 c 5(A(−1)n−1 + B(6n−1)) + 6 (A(−1)n−2 + B(6n−2)) 

  = −5A(−1)n−2 + 6A(−1)n−2 + 5B(6n−1) + 6B(6n−2) 

  = A(−1)n−2 + 6B(6n−1) = A(−1)n−2 + B(6n) 

 

2 a 5(3n) − 6 × 5(3n−1) + 9 × 5(3n−2) = (45 − 90 + 45) 3n−2 = 0 

  

 b −n3n − 6(−(n − 1)3n−1) + 9(−(n − 2)3n−2) 

  = −n3n + (6n − 6)3n−1 + (18 − 9n)3n−2 

  = (−9n + 18n − 18 + 18 − 9n)3n−2 = 0 

 

 c Follows from parts a and b. 
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 c Follows from parts a and b. 

 

4 aun−1 + bun−2 

 = a(cF(n − 1) + dG(n − 1)) + b(cF(n − 2) + dG(n − 2)) 

 = c(aF(n − 1) + bF(n − 2)) + d(aG(n − 1) + bG(n − 2)) 

 = cF(n) + dG(n) = un 
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 b un+1 − un = −4n < 0 ⇒ un is decreasing 

  un < 0 ⇒ 4n > 61 ⇒ n ⩾ 3  
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 b cos and sin are periodic of period 2π, so period for un is 
π
4

2π
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10 a L1 = 1, L2 = 3, L3 = 4, L4 = 7, L5 = 11, L6 = 18, L7 = 29 

 

 b Auxiliary equation is r2 − r − 1 = 0, so 
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  Solving these equations gives A = B = 1, so the closed form is 
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16 a Auxiliary equation is r2 − r + 1 = 0, so 
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17 a 22 (ABA, ABB, ABC, ACA, ACB, ACC, BAB, BAC, BBA, BBB, BBC, BCA, BCB, BCC, CAB, 
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 b If we have any string of length 1 we can add a  or  to make a string of length . n B C n  
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Challenge 
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