Mathematics 1120H — Calculus II: Integrals and Series
TRENT UNIVERSITY, Winter 2019

Assignment #5
Serious Stuff
Due on Friday, 22 March.

One can learn in class (or read in the textbook, or look it up elsewhere) that the

harmonic series,
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diverges, that is, doesn’t add up to a real number. (Technically, this means that the
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limit of the partial sums, lim [ E —] doesn’t exist.) On the other hand, the alternating
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harmonic series,
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converges, that is, it does add up to a real number. (Technically, this means that the limit
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of the partial sums, lim [Z L] , exists. The sum of the series is, by definition,
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the limit of the partial sums.) This is usually shown using the Alternating Series Test (see

§11.4 in the textbook). Your first task will be to see whether a couple of other modifications
of the harmonic series converge or not.
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1. Doestheseries1+§—§+Z+3—6+?+§—§+-~,inwhicheverythirdnumber

in the harmonic series gets subtracted instead of added, converge or diverge? [3/
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2 oes the series 5 —I—4 5 6+ 7 3 + , in which the last two o

every group of three numbers in the harminic series get subtracted instead of added,
converge or diverge? [3]

Your second task is to do a bit of algebra with power series, which are basically like
polynomials of infinite degree.

3. Suppose z is a variable and a,, for n > 0 are constants such that
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Find a formula for a,, in terms of n. [4/

HinT: Work out the first few a,s by multiplying out (1 +r+? a4 )2 and then
collecting like terms, and look for a pattern.



