MATH 409 Homework 2

. For the sequencels, .1 = s2 + 3 determine its behaviour as — oo in each of the cases
s1 <1, 1< s; <3 ands; > 3. In each case prove that it has the claimed properties.

. Lett; > 0 and defing,, by ¢, 1 = (1 —1/(2n?))t, for n > 1. Show that,, converges and
find its limit.

. Assume that,, # 0 for all n and thatl, = lim,, oo |Sn+1/5n| EXiStS.

i ShowthatifZ < 1thenforany: suchthat. < a < 1, thereisanV suchthats, 1| < a|s,|
for n > N. Hence show thds,,| < a®~V|sy| forn > N and thus prove that, converges.

i Show that if L > 1 thenlim,,_ |s,| = oo.
iii What can you conclude about the convergencepfif L = 1?

. fis afunction defined on the integetsandg(n) = f(n?) forn =1,2,3, ....
Show that if, (i) f(n) — L asn — oo, then (ii)g(n) — L asn — oo.
Need the converse hold? That is, does (ii) imply (i)?

. For each of the following, if true give a proof, if false prde a counterexample.

i Let{s,} be asequence such thatr,, .. (sn,+1 — s») = 0. Thens,, must converge.
i Let {s,} be asequence suchthat., — s,| < 1/n for all n. Thens,, must converge.
ji If a2 — A% asn — oo then eithera,, — A asn — oo or a,, — —A asn — oo.

iv If a3 — A% asn — oo thena, — A asn — oo.
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v If a2 - A?anda,;1 —a, — 0 asn — oo, thena,, — A or a,, — —A asn — cc.



