7.2 Arithmetic Sequences and Series

“There'< one in every class.-.

*See printout.



HW:



Definition of A Sequence

Sequences

A sequence is a function whose domain is a set of consecutive integers. If a
domain is not specified, it is understood that the domain starts with 1. The
values in the range are called the terms of the sequence.

Domain: 1 2 3 4 ... n The relative position of each term
Y Y Y Y v
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Terms of the sequence

A finite sequence has a limited number of terms. An infinite sequence continues
without stopping.

Finite sequence: 2,4,6,8 Infinite sequence: 2,4,6,8,...

A sequence can be specified by an equation, or rule. For example, both
sequences above can be described by the rule a, = 2n




Definition of A Series

Series

When the terms of a sequence are added together, the resulting expression is a
series. A series can be finite or infinite.

Finiteseries: 2 +4+6+8 Infiniteseries: 2 +4+6+8+ .-

*In other words, a series is the sum of a sequence.



Notation

Types of Sequences & Series

- Arithmetic
- Geometric
- etc.

"term #"

th
"n term"



Rule

A rule is a formula used to generate the terms of a sequencg\v\v

or series Q«N

Rules can be explicit or recursive. For example:

;= 5
- o= G(-r\—l A

- Recursive:a =3, a =a__ -
Qs J
Aa= 011 5{

- Explicit:a_=7n -1



ex: Find%’. a‘_\

a)a =7N-1



Arithmetic Sequences

In an arithmetic sequence, the difference of consecutive t i This
constant difference is called the common dilference and is denoted b d.

—

ex: Determine if the sequences is arithmetic. If so, identify
the common difference.

A2 Bl § s yes / d :’/

190,55 ... . ND

NS 4=~

C) 3,0,-3, '61 "



ex: Write the 1“6‘ terms of the sequence and sketch the
graph.

d =1-20n
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an: an_[+.3 ;:

., = O T
Ko = 3 + |
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Writing Explicit Rules for Arithmetic Sequences/Series

*Since arithmetic sequences have a linear pattern, the
explicit rule is linear!

Recall Point-Slope:y -y =m (x-X )

Remember:

n=x X=X
%=V q,+ (an-d
d=m a’“ ( )

Explicit Rule:a -a,=d(n-n,)




ex: Writtzan ex icit@or the arithmetic sequence.
1,20

a) 20,30, 40,50. .. an"ﬂ1¢-= C\(ﬂ'ﬂ#’\
d=P (- 20=19(n-1)

W= = |ga=19+2 D

n= A lan=10n“"19

b) 2,-2, "61 30 R & s

=2 (L) aAn— 3 :—q(n_()
th;'qﬂ*’(ﬁ



ex: Write an excplit rule for the arithmetic sequence.

@) a =7 =9 _— . _
(o) Zn —7]=19 (ﬂ Q
ln=9n =17



ex: Write an excplit rule for the arithmetic sequepce.

a_ =75 aﬂ ﬂ:“: d(n- nﬁ_)
(10,-5) 75- (’5):51(90 D)

(99 75-3 %D __d

\ 8//1 lb ¢=d

n=&n “89




Writing Recursive Rules for Arithmetic Sequences/Series

*Recursive rules give the beginning term or terms of a
sequence and an equation that shows how a_is related to

one or more previous terms.

ex: Write a recursive rule for the arithmetic sequence.

3)20,30,4.0,50.__ (1.;':20
an:an-sﬂo

\L—_




ex: Write a recursive rule for the arithmetic sequence.

b) 2,-2,-6,-10,-14... a,]: 2
A= Uhoy =Y






The Sum of a FINITE Arithmetic Sequence

The Sum of a Finite Arithmetic Series

The sum of the first n terms of an arithmetic series is:

Sn=n(al+an

2

S sum of the1' n terms

n number of terms in the sum
a, 1" term in the sequence
an

last term in the sequnce

*Infinite arithmetic sequences have "no sum." In other
words the sum of an infinite arithmetic sequence is infinity
or negative infinity and the sum diverges.



ex: Find the indicated sum, if possible.

.

— 20(27+25%) ”
520 R n:g.pj
= 2LELO hy= "+
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ex: Find the indicated sum, if possible.




ex: Find the indicated sum, if possible.

c)2+6+1o+...+'5% aﬂ_gzq(n,_D

~ o= - )
= an qn
= 58 =4n -
A - 15 =1
A = =50

< = is(+s8)
7S o] -

450



ex: Find the indicated sum, if possible.

d2+6+10+14+ ...

e as iHmere Sum
diverges

(no s



Summation Notation

Summation Notation (a.k.a. Sigma Notation) is used to
express a series.

Upper Limit (where to stop)

d

4
sioma— Y 31+ 5 ~_

n=1 Summand (Explicit Rule)

N\

Lower Limit (where to begin)




ex: Find the sum, if possible.

> 3fn+5) SIS: 15(‘3*5!7)

=1 a

= |5
435
A, =50
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ex: Express the series using summation notation. Then find
the sum or explain why there is no sum.

a)3,0,-3,-6,-9

role - Uq* (3&““ C")

Z(Bnﬂ-&) = =15
=



ex: Express the series using summation notation. Then find
the sum or explain why there is no sum.

P)1+2+3+4+5...

Ro = N é(\

n=i{

no sv



ex: Express the series using summation notation. Then find
the sum or explain why there is no sum.

A)6+2-2-6...-78

2.0
an:. ——L}(\‘HO 5 -
a1 = -4n+(D 5_ ('W.H—ID)_ 77‘2
2% =/] =
ﬁF(ﬂ ﬂz,;"73



