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13.6 The Integral Test
General Convergence Criteria

Recall It an series with positiveterms an o fr a largeenough
i'stringent if and only it it is bounded

EXAMPLE If I t t t t t t t t t e o l bydefinition
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Gum Sn s 3 fr all n 33 so the series ansenges its sum is 3

We'llsee that II4,1 ex for all x so taking x l yields fit te

We can use this to show e is notrational Seetheendofthisnotes

Q What is the effectof rearranging sums

I We haveto bevery careful
EXAMPLE IT t i i ti i t diverges 1
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we group consecutive terms we will converge
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Condition Rearranging the sum by inserting parenthesis as abore can

change thevalueof the series if it was divergent However suchrearrangement



will give the same sum if I lent anterges seeAppendix A13
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2TheIntegralTest

GOLA Use improper integrals to test franvergence ofEgan
Assumean 70 for all n fan decreasing

Q What functions can we use

Need h l d R with fin an f antinous
ms integrable

fix o fr all x fix decreasing f so is enough

IDEA Relate fix ax to the series of lower upper
Tiemann Sums
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f decreasing and fix 70 gives

az ta t tan E I fix dx I 9 t t an

So
É a I 9 t I fix dx f ait he ax s 9 t ajadd

9,70 add Lex dx 30

Conclude EI aj f fix dx both convergeor diverge theysharethesame
behavior






