MATH 409 Homework 3

. Suppose that > 0 andag > 0. The sequencéu,, } is defined by the relation

a + «

Ap4+1 = 2,
n

Show that{a,, } decreases fot > 1 and thata,, — /o asn — oo.

. We know from a previous problem that{if,, } is a sequence such that,,; — s,| < 1/n for
all n then it need not be the case that,} convergesq,, = logn is a counterexample].

a Suppose now that, 1 — s,| < a™ for a < 1 and all forn. Show that

an

Snap — sn| < a"(14+a+a*+... +aP 1) < 1—a
Does{s,, } converge?

b [Extra credit]. If now |s,,+1 — s,| < n~P, for what values op will this condition ensure
that{s, } converges?

. Which of the following series converge (give reasons fmmanswers)

- 10)
a) Y S':g‘” DD DL Zsin(%)

. For each of the following, if true give a proof, if false prde a counterexample. (Assume that
an, > 0andb, > 0 for all n.)

i Let{d,} be abounded sequence anik:,, be convergent. The ¢, d,, converges.

i Let {d,,} be a bounded sequence andc,, be absolutely convergent. Thén ¢,,d,, con-
verges.

il If apy1/a, < 1forallnthen)” a, converges.
iv If a,, — b, — 0asn — oo and) _ b,, converges, theh_ a,, converges.
v If 3" a, converges thed a? converges.
vi If 3~ a2 converges thel_ a,, converges.
vii If 3" a, and>_ b, are convergent, them v/a,,b,, is convergent.
viii If > a, and>_ b, are divergent, thed_ \/a,,b,, is divergent.




