
 
 

 

 



 
 

 

 



 
 

 

 



 
 

 

 



Recurrence Relations Solutions  

 

EXERCISE A  

1.   A0 = 120 ; An+1 = 1.15An ; An = 1.15n.A0 ;      

   A3 = 1.153 . 120 = 183 ; A4 = 210 ; A5 = 242  

   Doubled after 5 years  

2.   A0 = 9600 ; An+1 = 0.84An ; An = 0.84n.A0 ;      

   A3 = 0.843 . 9600 = £5689.96  

3.   A0 = 1000 ; An+1 = 1.12.An + 1000  

   Using calculator . . . 1000, 2120, 3374.40, 4779.33  

4.    A0 = 300 {height after first pruning}  

   A1 = (A0 + 20% of A0) - 50  

   An+1 = 1.20An - 50  

   Using calculator . . . 300, 310, 322, 336.4, 353.7, . . .  

EXERCISE B  

1.   protozoa   A0 = 100 ; An+1 = 1.25An ; An = 1.25nA0  

   A = 100, 125, 156, 195, 244 {to nearest whole number}  

   2A0 = 1.25nA0 => 1.25n = 2    => n ln 1.25 = ln 2  

            => n = ln 2 / ln 1.25 = 3.106  

   Just over 3 days to double the population.  

   A7 = 1.257 . 100 = 477 {to nearest whole number}  

2.   A0 = 586 M ; An+1 = 1.02An ; An = 1.02nA0  

      A10 = 1.0210 . 586 = 714 M {to the nearest million}  

3.   A0 = 250 ; A1 = A0 - 8% of A0 = 0.92A0 ; An+1 = 0.92An ; An = 0.92nA0  

   a) A3 = 0.923 . 250 = 195   b) A10 = 0.9210 . 250 = 109  

   c) A24 = 0.9224 . 250 = 34  

4.   A0 = ? ; A1 = A0 - 10% of A0 = 0.9A0 ; An+1 = 0.9An ; An = 0.9nA0  

   Find a few values : A2 = 0.92A0 = 0.81A0 ; A5 = 0.95A0 = 0.59A0 ;  

   A7 = 0.97A0 = 0.478A0 A7 is about 1/2 of A0 and so we need 7 screens to reduce the 

intensity below 50% of the original value.  

   {0.5A0 = 0.9nA0 => n ln 0.9 = ln 0.5 => n = 6.58 => 7 screens needed}  

5.   A0 = 60 ; A1 = (A0 + 7% of A0) + 60 = 1.07A0 + 60 ; An+1 = 1.07An + 60  

   Use calculator to get 124.20, 192.89, 266.40, 345.04, 429.20  



 

   £429.20 on 21st birthday  

6.   A0 = 6000 ; A1 = (A0 - 1800) + 12% of (A0 - 1800) = 1.12(A0 - 1800)  

   An+1 = 1.12(An - 1800) = 1.12An - 2016  

   Using this relation gives £6000, £4704, £3252.48, £1626.78, account closed.  

7.   Codland.    Extreme cases are    a) 1200 seals, increasing at 12% pa  

            b) 800 seals, increasing at 8%  

   The actual state will be between these extreme cases.  

   a) A0 = 1200 ; A1 = (A0 + 12% of A0) - 100 ; An+1 = 1.08An - 100  

    gives the sequence 1200, 1244, 1293, 1348, 1410, 1480, . . .  

   b) A0 = 800 ; A1 = (A0 + 8% of A0) - 100 ; An+1 = 1.12An - 100  

    gives the sequence 800, 764, 725, 683, 638, 589, . . .  

   In 5 years time the population could range from 1480 and increasing  

   to 589 and decreasing.  

8.   A0 = 2 ; An+1 = 0.6An + 2 (1) sequence 2, 3 1832, 3.92, 4.35, 4.61, . . .  

   Let L be the limit of (1) L = 0.6L + 2 => L = 2 / 0.4 = 5 tons  

   The Authority should not give permission.  

EXERCISE C  

1.   A0 = 260 ; An+1 = 0.85An + 30 (1) gives 251, 243, 236, 231, 226, . . .  

   Let L be the limit of (1) L = 0.85L + 30 => 0.15L = 30 => L = 200  

   65% of 260 = 169 and so at least 65% can be guaranteed.  

2.   A0 = 0 ; A1 = (A0 - 30% of A0) + 10 = 0.7A0 + 10     

   An+1 = 0.7An + 10 (1) gives 1, 10, 17, 21.9, 25.3, 27.7, . . .  

   Let L be the limit of (1) L = 0.7L + 10 => L = 33.3333 . . .  

3.   A0 = 100 ; A1 = (A0 - 80% of A) + 200 = 0.2A0 + 200 (1)  

   An+1 = 0.2An + 200 gives 100, 220, 244, 248.8, . . .  

   Let L be the limit of (1) L = 0.2L + 200 => 0.8L = 200 => L = 250  

4.   A0 = 500 ; A1 = (A0 + 8% of A0) - 50 ;  

   a) An+1 = 1.08An - 50 gives  

    500 1) 490 2) 479 3) 468 4) 455 5) 441 5) 427 7) 411 8) 394  

    Population falls below 400 after 8 years.  

   b) Hunting is stopped after 8 years at 394  

    A0 = 394 ; A1 = A0 + 8%of A0 = 1.08A0  

    An+1 = 1.08nAn gives 394 1) 426 2) 460 3) 496 4) 536  



    After another 4 years, the population rises above 500  

   c) A0 = 536 ; A1 = A0 + 8% of A0 - 50 = 1.08A0 - 50  

    An+1 = 1.08nAn - 50 gives 536, 529, 521, 513, 504, 494, . . .  

    population keeps falling!  

5.   A0 = 8 ; A1 = (A0 -15% of A0) + 1 = 0.85A0 + 1 ; An+1 = 0.85An + 1 (1)  

   Let L be the limit of (1) L = 0.85L + 1 => 0.15L = 1 => L = 1 / 0.15 = 6.67  

   The owner 

's policy is safe. 

6.   A0 = 10000 ; A1 = (A0 -20% of A0) + 1200 = 0.8A0 + 1200  

   An+1 = 0.8An + 1200 (1) gives 10000, 9200, 8560, . . .  

   Let L be the limit of (1)   => L = 0.8L + 1200  

         => 0.2L = 1200 => L = 6000 planes  

7.   A0 = 100 ;   1A = 0.92A0 {1A = amount after 1 ten minute period}  

      6A = 0.926A0 {6A = amount after 6 ten minute periods}  

   A1 = 0.926A0 + 100 {A1 = amount after 1 hour = 6A}  

    = 0.606A0 + 100 gives 100, 160.6, 197.3, 219.6, 233.1, . . .  

   Let L be the limit of the sequence L = 0.606L + 100  

   => 0.394L = 100 => L = 253.8 Amount prescribed is satisfactory.  

8.   A0 = 100000 ; A1 = (A0 + 25% of A0) - 5000 = 1.25A0 - 500  

   An+1 = 1.25An -500 gives 100000, 120000, 145000, 176250, 215313, . . .  

   The numbers increase until the loch cannot cope with the numbers.  

 

 


