Sequences and Series

Sequences and series involve understanding
idea of patterns and progression. You must be
able to analyse and come up with a general term.

Y =sum
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General Sequence Notation
A sequence is a set of numbers or algebraic
expressions defined by a rule.

Example
The general term of a sequence is given by
U,=3n—-4

FI'HdUl, U6' UTL+1 - UTL
For what value of n isU,, = 32

U, =3n—4
U ,=31)—4=3-4=-1
Us,=3(6)—4=18—4=14

U1 —Up=3n+1)—4—-3n—-4)
=3n+3—-4-3n+4

=3
U,=3n—-14
U, =32
3n—4 =32
3n =36
n=12

Limits

The limit of a sequence is a unique number L
such that T, the nth term of the sequence gets
closer and closer to L for larger and larger
values of n.

If a limit exists then the sequence is convergent.
If it doesn’t exist then the sequence is divergent.

T, » Lasn — oo thenlim, ., T, =L

lim,,_, nip =0 forp >0

2n2+15n—1_2

no% 302 —3n+2 3

Divide everything by the highest power of n

2400
noo3—0+0
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Convergence
A series is convergent if it has a limit
A series is divergent if it does not have a limit.

State the values of x for which the series

i(4x -1

is convergent. Then find the sum to infinity in
terms of x.

Z(4x — 1) = (4 — 1)? + (4 — 1)® + (4x — 1)* +
. a=(4x — 1)?
r=4x-1

S = %r for|r| <1 Sum to Infinity

Series convergent |r| < 1

l[4x — 1] <1
-1<4x-1<1
0<4x<2

0 < dx <2
X3
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- 1—r
(4x — 1)?
T1-(4x-1)
(4x — 1)?
© = 4x)
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Arithmetic Sequences and Series
2,4,6,8, ...

a = first term
d = common dif ference

T,=a+n-1)d General Term

d:Tg_TZZTZ_T]_

S, = %[Za + (n—1)d] Sumtonterms

Prove that the sequenceT,, = 4n + 3 is
arithmetic and find d, the common difterence.

T,=4n+3

Thii =4(n+1)+3
=4n+4+3
=4n+7

Tpor — Ty =4n+7— (4n + 3)
=4

The first term of an arithmetic sequence is 7
and the common difference is —2. Which

term of the sequence is —351

T,=a+n-1)d

=7+(n-1)(-2)
=7—-2n+2
=9—-2n

9 —-2n=-351
360 = 2n
80=n

Geometric Sequences and Series
1,4,16,64 ...

a = first term
r = common ratio

T, =ar™? General Term
T
r=—
T,
s =alr? Sum to n terms
n 1-r
T,=58,—S-1

S = ﬁ for|r| <1 Sum to Infinity
The first three terms of a geometric sequence
is4,—12,36 find a the first term andr, the
common ratio.

a = T]_ S 4’
T, -1z 3
r= T, 4
The first three terms of a geometric sequence
arel,l,i,... Find the Sy
4°8 16
a=Ti =4
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Reoccurring Sequence
Express1.547 in the forms

1.547 = 1.54747474747 ...

1. 5 N 47 N 47 N
B 10 1000 100000
_3(47+47+ )
—2\103 105

47 | 47 : e . .
i T 7o 1+ - is an infinite geometric series

47 1
wherea = —andr = —
100 100

1547 =>4 @
' 2 1-7
A7
1.547=-+L0f1’
1-150
3 A7
15 _ 2 1000
1.547—2+_9
100
1547 =>4 7
' 2 990
1547 = 120
' 495




