Question 1. Use the alternating series test to determine convergence or

divergence of the series Zil(—l)iﬂif;ﬁo-

Solution. The series has the form Y2 (=1)"a;, where a; = 735 If we

show that the sequence a; is asymptotically decreasing and tends to 0 as
i — 00, then by Leibnitz rule the series Y >~ (—1)""'a; is convergent. Indeed,

i+3 i+3
24+10  246i+9—6i — 18+ 19
B i+3
(1+3)2—6(i+3)+ 19
B 1
i34 7% —
1
C b — 6

where b; = ¢ + 3 + ii—93. It is sufficient to prove that b; is asymptotically
increasing and tends to oo as i — oo. We have
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Since 19 ;o 0 as ¢ — 00, then starting from some I € N we have
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1-— m > 0 and so b,y 1 > b; for i > I. This shows that b; increases,
when ¢ > I. The fact that it tends to oo easily follows from the observation
thati—i—S.—fooand m—‘)()'asi%oo.

Answer: it is convergent by Leibnitz rule. O



