YEAR 2 | SEQUENCES AND SERIES 1

DESCRIBING SEQUENCES | DEFINITIONS

2 A recurrence relation describes how to get from one term to the next. This is sometimes called the term-to-term rule.

o eg 2,610,14,... —> w =2, u  =u +4

n+1
2 A position-to-termrule describes how to get any term in the sequence. This is sometimes called the nth term.
o eg 2,610,14,... —> u =4n-2

DESCRIBING SEQUENCES | INCREASING AND DECREASING SEQUENCES

2 An jncreasing sequencein one where each term is larger than the previous one.

(0] U > U
n

n+1

2 A decreasing sequencein one where each term is smaller than the previous one.

o u <u
n+1 n

2 A periodic sequencein one where the terms start repeating.

o wu , =u forsomevalue of k where kis the called period of the sequence.

2 Byfinding w, ., —u ,Wecanprove if a sequence is increasing or decreasing.

1

DESCRIBING SEQUENCES | EXAMPLE PROBLEM PAIR 1

Find the first five terms of each sequence and describe the Find the first five terms of each sequence and describe the
behaviour of the sequence. behaviour of the sequence.
(a)a:n+1:5xn_1’ .T1:2 (a)pvn+1:p2_p7 p1:3
16 2 i .
(b) u =— (b) r = i (tip: think about direction along a number line)
n 27L n n
1 n
(©a, =—,a=3 (b) £, = (1)
a

CONVERGENT SEQUENCES AND LIMITS | DEFINITION

2 Asequence is said to be convergent if it approaches a specific value, called a limit.

111 1
0 eg. Asn — o,thesequence 1,—,—,—,—,...approaches the limit L = 0. This is a convergent sequence.

2'4°8°16
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CONVERGENT SEQUENCES AND LIMITS | EXAMPLE PROBLEM PAIR

2
A convergent sequence is defined by u = = gun +5, u, =6.

Find the limit, L, as n — o0 .

DESCRIBING SEQUENCES | PROOF QUESTIONS

A convergent sequence is defined by

Find the limit, L, as n — oo .

1

=iun+3, u =5.

The nth term of a sequence is defined by u = 2n —n’.

Prove that the sequence is decreasing.

SIGMA NOTATION | KEY FACTS

A sequence has nthterm u = 7n —16.

Show that the sequence is increasing.

¥  Sigma notation (2. ) can be used as an alternative way to describe a series.

0 The example below means ‘sum the first 15 terms of the sequence described by the position to term rule U .

Sl__, REPRESENTS THE SUM OF THE FIRST 15

THE FIRST TERM. -

SIGMA NOTATION | EXAMPLE PROBLEM PAIR

THE LAST TERM.

THE POSITION-TO-TERM RULE.

7
Find Y (2k +1)
k=1

10
Find »_ 7’
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