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MATHEMATICS 2023 - INFINITE SERIES | (EXAMPLES)
ACADIA UNIVERSITY

1. QUESTIONS

Exercise 2. Compute the Taylor expansion ofdabout 1. Find the radius of convergence. Using
Taylor Theorem, find a bound dfi/x — S$(x)| whereS; is the sum of the first two terms over the
interval [1,2). Can you bound the error ovét, 2) using another theorem? What result do you
get?

Exercise 3. Will Zif:o% converge???

Exercise 4.Will 3§ o o converge???

: , _1)K
Exercise 5.Will 3, % converge?



6. SOLUTIONS

Example. 1/x=1— (x—1) + (x—1)2— (x—1)3+.... The ratio test gives uR = |[x— 1| and

2(v_1)\2
thus the ratio of convergence is 1. Taylor Theorem bounds the error after two ter hS By —
(X’E—l)z < g = 1. Using AST, we check that this is an alternating series (assumingt 1) >0
makes this easy), hence the error after two terms is give byl)? < 1.

Example. We apply the ratio tes?fk%ll)!g = @el which goes to zero whelkbecomes big.

Example. Again, we apply the ratio tes*c(;glz))!! Cp & +'§)+(%k 7y Which clearly goes to zero as

k becomes big.

Example. Applying the ratio test, we geﬁ]('{(‘—fl) which tends to 1 ak becomes big (just use

I'Hospital rule!) However, sinc%(lel) < ﬁ (In is monotone increasing!) the series is alternating
and thus, it converges!
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