Recurrence relations and sequences.

1. Write down recurrence relations for each of the following sequences.

a) 10, 13,16, 19,22, ... b)2,9, 16,23, 30, . . .
©)8,9,10,11,12,... d)2,4,6,8,10,...

1 1
€)5.6-,8,9 . 11,... N7.4,1,2,5, ..
2) 90, 80, 70, 60, 50, ... h)8, 16,24, 32, 40, . . .
i) 5, 10, 20, 40, 80, ... i) 1000, 200, 40, 8, 1.6, . . .
k)25,20,16,12.8,... 1)8,12,18,27,401/2, . ..

In each example write down a formula for u, in terms of n.

2. Write down the first five terms in each of the following sequences

a) Upr1=Us-3, u=3
b) upri=un-1, wuy=7
C) Upi=4u,, w=1/72
d) U1 =12u,, u; =2000
€) Upr1=2u,-3, u =4
) U1 =3u,-1, u =1

g) Upr = /aun, u =256

3. In each example find the first few terms and decide if a limit exists.
If it does, find it.
a) Ups=12u+4, u =6
b) Ui =%u,+24, u =16
C) Unt1=2u+1, u =4
d) up1=0.6u,+20, u =10
e) U1 =09u,+3, u =40

4. up,=1/2n(n + 2) Find u; and u7 and find n if u, = 24.



10.

11.

12.

13.

14.

15.

u; = -1, u2 =3, us = 7 Write down a recurrence relation for the sequence and

find a formula for u, .

u; =2, uy =6, us = 18 Write down a recurrence relation for the sequence and

find a formula for u, .

If Sp, = 1/4n(n + 1) , find uy, uz and us . Find a recurrence relation for the

sequence and a formula for the u, .

u, =1/2 n[l - (—1)“] Find u;s and uye

List the first six terms of the sequence.

Sn 1s the sum of the first n terms of the sequence 1,0.5,0.25,0.125,----

Find S¢ , S7 and Ss. Find the limitasn — o

A sequence is defined by u, = 4n + 7 . Write down uy, u,, and us.

Evaluate uny+1 - uy .

A sequence is defined by up:; = 0.2u, + 4, u; =3 . Determine the limit of the

sequence.

If S, =n?+4n, evaluate S, S; and Sz and hence find the first three terms of

the sequence.

Find the first three terms of the sequence in which sum of the first n terms is
Sn = 3n%+ 9n.

Find a formula for u, .

Find the fourth term of the sequence where the sum of the first n terms is

S,=n>-2n.

Find the tenth term of the sequence where the sum of the first n terms is
Sh=2"+1.



16.

17.

18.

19.

20.

21.

22.

A sequence is given by up+; = 2u, + 1

Find expressions for uj, up, and u; showing that us = 2%y + 22+ 2 + 1
Deduce a similar expression for u, .

A sequence is given by up+; = Su, + 1

Find expressions for uj, uz, and u; showing that us = 5%y + 52+ 5+ 1

Deduce a similar expression for u, .

A sequence is defined by un+1 =au, +b .
Ifu=5uw=7andus=13findaandb.

A sequence is given by un+1 = 5u, + b where b is a constant.
Ifu;=8andus; =224, find b .

Find the limit of the sequence un+1 = /4 uy + 5 with u; = 12.
Find the limit of the sequence un+; = 0.8u, + 14

If u,=2"+ 3, list the first 5 terms. Find a and b such that u,+; =au, +b .



Recurrence relations and sequences. Solutions

Recurrence relation Formula
I. a) up=u,+3, u =10 u,=3n+7
b) nri=ut+7, u =2 u,=7n-5
C) Unsi=uy+1, u =8 u,=n+7
d) wman=u+2, u =2 u, =2n
€) Ui =us+1.5, u =5 u=>/Hhn+"/
) Up=un-3, w=7 u, =10 -3n
g) Upt1=Up-10, u =90 u, =100 - 10n
h) up=u,+8, u=10 u, = 8n
D* U1 =2Un, u=35 U, =5.2"!
D* Upe =Ysun, up=1000 u, = (1/5™1) . 1000
K* upr =Ysun, ur=25 U, =25.0.8"
D* upr =1.5u,, u;=38 u, = 8. 1.5™!

{Note : * means not easy!}

2. a)8,11,14,17,10 b)7,6,5,4,3
c)1/2,2,8,32,128 d) 2000, 1000, 500, 250, 125
e)4,5,7,11,19,35 1) 1,2,5,14,41
g) 256, 192, 144, 108, 81

a) limit = 8 b) 32 ¢) no limit d) 50 e) 30
w=4,u;=31.5 12nn+2)=24=>n=6 {or -8}
Unt1 =Upnt4,uy=-1;u,=4n-5
LW =2, w=6=2.3u;=18=2.32
w=54=2.3us=162=2.3*

Upr1 =3Up,u1=2; u,=2.3"

7. S1=1/2,8=3%,,8=3,84=5
=12, 1uL=8-S1=1L,u=S3-S=11/2,w4=S4-S3=2
U1 =Un +05,u;=05; u,=1/2n

N

8. 1,0,3,0,5,0 uis=15u6=0 u,=nifnisodd

u, = 01f nis even



9. Si=1,S,=1.5,S3=1.75,S4=1.875, S5 = 1.9375,
Se¢ = 1.96875, S7=1.984375, Ss=1.992 lim S, =2
10. upy=4n+7 w=11,uwu=15w=19 upn -u,=4
11. LetL be the limit=>L=02L+4=>08L=4=>0L=4/0.8=5
12. S1=5,8=12,83=21;u1=5w=7,u3=9,u4=11;u,=2n+3
13. $1=12,5,=30,S3=54;u1=12,u,=18,us =24 ;u,=6n+6
14. S3=21,S4=56,Us=S4-S3=56-21=35
15. So=513, S10=1025u10=S10-So=1025-513 =512
16. upr1=2unt1,u;=2up+1,
w=2u+1=22up+1]+1=2%u+2+1
u=2u+1=2[22up+2+1]+1=2%+22+2+1
Similarly, uws=2%uo+2>+22+2+1
Up =20 up+ 20+ 2024 203 42+ ]
17. upr1=5unt1,u;=5u0+1,
w=5u+1=5[5u+1]+1=5%u+5+1
us =5ux + 1 = 5[5%2upt5+1]+1 = 53up+ 52+ 5+ 1
Similarly, us=5%uo+5+5%+5+1
Up = 5"up+ 5™+ 5™24+ 534 +5+1
18. upri=au,+b w=au +b7=5a+b...(1)
wu=auwtbl3=7a+b...2)
=>a=3,b=-8
19. upy =5u,+bux=>5u; +buz=5u, +b=5[5u; +b] +b=25u; +6b
224=25.8+6b=>6b=24=>b=4
20. LetL be the limitL=2/4L+5=>L=20
21. L=08L+14=>02L=14=L=70
22. 5,7,11,19, 35
Let up+1 = a.u, + b and use withn=1, 2
Sa+b=7&7a+b=11=>a=2,b=-3

=>Up+1 = 2Up -3, U1 =5



