RECURRENCE RELATIONS

1 The Scottish Bank pays 9% compound interest p.a. on it’s Super Saver account. A customer
opens such an account with a deposit of £500. If B, is the balance after n years:
(a) Write down a recurrence relation.
(b) Calculate By, B3, B3, By.
(¢)  Write down a formula for B,,.
(d) If no further deposits are made, after how many years will the value of the interest

gained have exceeded the value of the initial deposit?

2 State whether the following recurrence relations have a limit and if so determine algebraically
this limit.

(a) u,=38, u,,, =0.25u,+4 (b) uo=2, u,,=12-1.5u,

3 A recurrence relation is defined by u,.; = pu, + g where -1 <p <1 and up=12
(@) If wuy=15 and u; =16 find the values of p and ¢

(b) Find the limit of this recurrence relation as n — oo

4 A hospital patient is put on medication which is taken once per day. The dose is 35mg and
each day the patient’s metabolism burns off 70% of the drug in her system. It is known that if
the level of the drug in the patients system reaches 54mg then the consequences could be

fatal. Is it safe for the patient to take the medication indefinitely?

5 The brake fluid reservoir in a car is leaky. Each day it loses 3% of its contents. To
compensate for this daily loss the driver “tops up” once per week with 50ml of fluid. For
safety reasons the level of fluid in the reservoir should always be between 200ml & 260ml.
Initially the fluid level is 255ml.

(a) Find a recurrence relation to describe the above.
(b) Determine the fluid levels after 1 week and 4 weeks.

(c¢) Is the process effective in the long run?



LECOlPECE PECATONS — SET 2. @

SOLLTIONS
l [
lay  Ba, = 1078, d Ba= 500% 1-097
0) 2, = Lsoo d)  Bg= E-2R
B, = Ls4s 2q = LI10%595
B, = [ 594.05 | w. Hae kst afbes
B, = Eb47.5] Utdo_aus is £5%5-95 l
B, = EZ0%5-3

@ S K vt oads He
inikal AL{)DS(J‘ a.(:[‘U ct&wdf)
Z% Uy = 025U, + 4

A Uik eciste oo -1< 0.25¢]
ot the Lk L =025L+4 |

or L=l +4
4
05 L= 4
3L=4
L=4_ 4 4 4
. L = 4.4
05 \ 2
==
b) u/l—\-\ = |2_’ l'6lk/\_ {
o lod does not ewst as -15 < | @
d3a) U, =12 w=1’B w, = 16
W-H = PW\.""(
Uz = pU +4 W, = Pdo+ 4
b = (6p+1 15 = llp»i—zi
g = lb-15p | g= 6-12p |
= b - Bp = B-12p @
| = Z(J

b=t s> q= h-5(h)
”]



= = L
=) L %L_—(—Il |
2L = |
R
L= 1. 2
2
L_:%;S \
2
( |
4 Unyy = 03w + 35

n Lk eushs as -1 < 03 £

=) L = 03%L 4 %5
l

0L = 25 @
L = %5
0+
L= 50 |

b i Sake b ke W mudiciag 1%&&% 05 Hue
(el of the diog A Ehe body ik Aok e2ciak SOmy, /
B. a) ”Da;\:s lss oF 2L = az'l remwl,u‘,tf) eadh M
(0-axY' ' = 0%l |
> % rz,wxai/l?/ts obler o wadk

D Uny = ORI .+ O | @

b) U, = 25%F mh | up = 260 ml

) o bt exsty as -120R1<l |
= L = OR\L+ S0 | ln Ha (mg tor. the bake Moid
O0-19L = 50 will evceed the safehy (evel as
L = 50 265wl v 260ml. |
0-4

L = 262 |



