Lecture (3)

Infinite Sequences and Series
Al il g cilaglital)

DEFINITIONS Given a sequence of numbers {a,}, an expression of the form
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15 an infinite series. The number a,, is the nth term of the series. The sequence {5, }

defined by
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Geometric Series

Geometric series are series of the form
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EXAMPLE 1 The geometric series witha = 1/9and r = 1/3 1s
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EXAMPLE 2 The series
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EXAMPLE 4 Express the repeating decimal 5.232323 . . . as the ratio of two integers.

Solution From the definition of a decimal number, we get a geometric series
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Find the sums of the following series.
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Absolute Convergence; The Ratio and Root Tests

DEFINITION A series Zaﬂ converges absolutely (1s absolutely convergent) if
the corresponding series of absolute values, E \a, |, converges

EXAMPLE 1

This example gives two series that converge absolutely
- ! 1,1 !

n+1 = - _ — — F.
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. the corresponding series of absolute
values is the convergent series

The original series converges because it converges absolutely.



EXAMPLE 2 Investigate the convergence of the following series.
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Solution We apply the Ratio Test to each seres.
(a) For the series Ziﬂ (27 + 5)/3",
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The series converges absolutely (and thus converges) because p = 2/3 is less than 1. This
does not mean that 2/3 is the sum of the series. In fact,
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The series diverges because p = 4 1s greater than 1.

EXAMPLE 4 Which of the following series converge, and which diverge?
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Solution We apply the Root Test to each series, noting that each series has positive terms.
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