Oct 10 Homewor k

. If S'is a subset of the positive integers, let's defitié/)= fraction of posi-
tive integers< N that belong to S. If.(/V) converges to something greater
than O as N goes to infinity, prove that, ;, s % must be infinite.

. If u(N) (see problem 1) converges to 0, show by examplesXhat S%
may be finite or infinite. Thus if the positive integers areiritied out”
more and more as we go to larger integers, this does not regtdgsaean
that the remaining terms of the harmonic series will congeriHint: see
pl43)

. Find approximately the lowest N such thaf’, a; > 100, if (note all series
are divergent):

aalz%

_ 1
b. ai = 0)

1
C. ai = 5
. Prove thatif->° , (—1)"*'a, is an alternating serieg,( > 0) and|a,, ;1| <
la,,| andlim,,_.~a, = 0, the series converges.

. According to problem 4, the alternating harmonic sefies; +1 —14+1— ..
converges. Find its sum (hint: u$@(1 +z) =1 —z +2? — 23+ 2% — ..)).

 lIsittruethatl —1+1 -1+ isequaltal+i+i+.)—(3+3+1+.)?

. In problem 4, if we remove the assumptifer) ;| < |a,|, prove that the
alternating series still converges, or find a counterexartgpkshow it may
not.

. In problem 4, if we remove the assumptiom,,_...a,, = 0, prove that the
alternating series still converges, or find a counterexartgpshow it may
not.



