Calculus 12 Ch. 1: Limits and Rates of Change

1.7 Infinite Series .

It may seem to not make sense to talk about adding up infinitely many numbers. It may seem like this is
not possible, but there are situations where we implicitly use infinite sums. Consider the fractional

equivalent for 0.4 = g.
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Ex.

Aristotle related one of Zeno’s paradoxes as: “A man standing in a room cannot walk to the wall. In order
to do so, he would first have to go half the distance, then half the remaining distance, and then again half
of what still remains. This process can always be continued and can never be ended.”
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It seems like as more terms are added, the partial sums become closer and closer to 1. In the limit of an
infinite series of terms that the sum is 1.
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Or written as a limit
lim§, =1

n—-oo

In general, for any series t,, the partial sums are defined as
Sl = tl =
S;=t; +1t, AMX;/ZQ
S3 E t1 + tz + t3
S4=t1+t2+t3+t4

=1 Sn=t1+t2+t3+"'+tn

L oo
n i FO“lL
Sum
If the infinite sequence of partial sums has a limit L, then we say the sum of the series is L.
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Written in sigma notation we have /
ek |cHer N
bk leher Dta= Lirst Oses M5t Bt
S g™ mecS Suum Ut /

A convergent series is one that has a sum and a divergent series is one that does not have a sum.
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Determine whether the following series are convergent or divergent.
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Ex. 2 ‘
Find the sum of the geometric series when it exists
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£ %

If{lr| < 1)the infinite geometric series
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Is convergent and has the sum
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In sigma notation the sum can be written
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If [r| = 1, the geometric series is divergent.

Ex. 3

Find the sum of the series
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2.1353838

Ex. 4
Express the repeating decimal 2.135 as a fractior:f“) ‘) \,
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Homework Assignment
e [Exercise 1.7: #laceg, 2, 3aceg, 4ac, 5

Chapter Review
e Exercise 1.8: #laceg, 2, 3aceg, 4aceg, 5, 8, 10— 14
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