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6.1 - Sequences and Recursive Procedures

Sequence: A set of numbers arranged in a particular order.

Term: Each number (or letter) in a sequence is referred to as a term.
We use t3, 5, etc. to denote term numbers.

3,5,7,9 finite sequence
L fi q

t,=3
-1, -4, -7, -10, ... infinite sequence

In some cases, the pattern of a sequence can be defined using a general rule
(equation). This rule is dependent on the term #, n, and describes how to
generate t, (the nt" term).

Note: n =1 since values of n are natural numbers {1,2,3,4...}
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Ex.1 Find the first 3 terms of each sequence.

a) t,=3n-2 b) t,=n’-3
2
L =2()-2 Lo=0y->
= | = -2
£. =30 -2 L, =(2)-3
.’_‘L/ :-/
& ii@w ty=(3)-3

These formulas are called explicit formulas. They can be used to find any
term by using the term #, n.

t, can also be written using function notation: f(n)

Ex. 2 Given f(n), determine ty.

a) f(n)=2n%-n

b) f(n)=5-n
[(10) = 2(1w) - 1O fio) =< ~1°
= 200 (D —_$
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Sequences can be represented graphically. The independent variable is n,
the term #, and the dependent variable is t, or f(n), the value of the term.

Note: Since values of n are Natural Numbers {1,2,3,4...}, the graphs are
always a series of points, rather than a line or curve.

Ex. 3 Graph the first 3 terms of each sequence.
a) t,=2n+1 b) f(n)=(n-2)?
L= 20 +) t = 224 Ly = |
=53 =4 £\ =0
t, =22y« L3y = |
Loy =S .
£
3 4= -
¢ 4= y ° 7=
T4 °
g 4
A o ]
2 -t
| -

-
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Ex. 4 Determine a formula for each sequence.
+2 4L
4, {} mny Yy
a 3r 51 7; 9, — + \
) 4, ty ‘3:,,\/ ;\)ﬂ \
VI
&%
b) &L}Z, 16,... _é:h: L’\ty\ MA}/
oy —E Lk Z Ny JCM
c) 2,610, 14,.. W= b -
= 2 S
d) 4,1-25. 4 =-3.7%T Tk
fi\i]f-_g 1O
h -
e) 2,4,8,16,.. _ £, =2
sy A Bl
f) 5,25,125,625,.. L. =5" t, =222 é
-5
n -\ _E \ fst Z 2
g 2,6,1854,162,.. [ = ).2 |
;?x3>><3 " ‘é1'-2'5 2%
h)y 1111 | . :2;} 2.32
2°374°57 £ N\ 2
" = N _
l) '1; 2; '3; 4; '5,--. {N: (_| V\ {N 2 : 3 |
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Recursion formulas are another way to describe the terms of a sequence
They require the use of previous terms to generate new terms.

Ex. 5 Use the given recursion formuia to generate the first 4 terms.
a) t1=4, tn=3'4tn_1

—E1:5~L+£‘

=3 - a (W =3-y (L3) = =217
=3- =SS
:—{3

b)ti1=2, t,=3, t,=2t,,- 3t

ty = AL -34, L=+, -3k,
- 2(2) -3(2) ~2(3)-3(-5)
= 4-19 —G =S
= -9 =]
These sequences can
0) f(1)=3, f(2)=-1, f(n)="f(n-1)+ 2f(n-2) also be written in

(= £ +28(2-2) A _—1[(‘%—(%2\['(“— )
Rkl - () 2 f(2)
== +2/(3) = g+ 21 (-)
~ 5 =2
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Ex.6 Write a recursion formula for the Fibonacci Sequence.

(L2035, %, 13 20

£, = Tpoy L., , N2
LQ\"\QFQ £ =
tL:(

Ex.7 Write an explicit formula for each recursion formula.
a) t1=3, tnztn_1+4

b) t1='2 ’ tn_
T,= 244 £,=3(%
:.?} :.—-(9
tyS2+y £y = 3G06)
=1 = -3
/:q Z/HS‘(L\‘ é% :5(\(8>
= TSy
gfq/ll /Sj

TEDTALK
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HOMEWGRK
p-360 H ladef, 3, 4, &, 13
p-37@ H 1abde, 2¢¢, 3, &af, 9¢b, 16




