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DEFINITIONS

Given a sequence of numbers {a,}, an expression of the form
a|+a2+a3+|"'+ﬂ;n+"' ' (1)

is called an infinite series..The number g, is called thé nth term of the
series. The sequence {s, ] defined by

=1 +ag

=

is the sequence of partial sums of the series, the number s, being the
nth partial sum. If the sequence of partial sums converges to a limit L,
we say that the series converges and that its sum is L. In this case, we
also write

LS
S —

| a,+a2+“"+an+"'=Za,,=L. (:

If the sequence of partial sums of the senes does not converge, we say

that the series diverges. Ls
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tric Series

Geome
¢ series arc series of the form

Geometri
w

a +ar +ar’+ +ar" '+ o0 = zmu-u

. no | r"]

.1 which a and 7 are fixed real numbers and a # 0. The ratio , G
' Posi.

tive, as in 11 1 -
l4=Fgd o ot oo,

2 4 . 2e=) )
(5)

or negative. iis n
' __..:- = ""J_
l_l.|.l . +(—1) — o+ e o

Ifr = 1, the nth partial sum of the geometric series in (4) is

s,=a+a()+a(1)P+ +a(ly"' =ng

and the series diverges because lim,—.0S» = £00. If 7 # 1, we can determine

the convergehce Or NONCONVErgence of the series in the following way. we
miultiply the nth partial sum
s, =a + ar +ar®+ - +ar

by r, ob;éining” . _ '
rs, = ar +ar®+ - +ar"”' +ar".

We then 'sﬁbtr_a_ct s, from 75, . Most of the terms on the right cancel when we
do this, leaving only
| -: s, — 15, =a —ar" or s.(1 —7r)=a(l —17). 1)
We solve for s, , obtaining-
: ~_a(l =17
MR I

(r #1). ®
9.1), and s,—ol( - r

If[r| < 1, then r" —0 as n — 00 (ds we saw in Section d
|> 1, then|r|—%®?

In other words, the series éonverges toa/(l1 — 7). Iflr
the series diverges.
] . . /

If r] < 1, the geometric series converges and

. ("

L]
n— — —,
n=

/

| f Ir| = I, the series diverges.
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Oefirnition (5.4.3)
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