MATH 3334
HOMEWORK # 2, DUE WEDNESDAY, SEPTEMBER 4

PROFESSOR WAGNER

(1) Give an example of a set S C R such that the interior of S is unequal to the interior
of the closure of S.
(2) Show from the definition that the following sets are disconnected:
(a) The hyperbola {(z,y) : y* —a? =1}.
(b) Any finite set in R™ with at least two elements.
(c) {(z,y,z) : zyz > 0}.
(3) Suppose that S and T' are connected sets in R", and that S N7 is not empty. Show
that S UT is connected.
(4) Give an example of a connected set in R? for which the interior is disconnected.
(5) Suppose ||pr+1 — ¢ll < cllpk — ¢ for all k € Z+, with 0 < ¢ < 1. Prove that p, — q.
(6) Prove: If a,, <z, < by, and lim,, o0 a, = limy, o0 by, = L, then lim, ooz, = L. T call
this the “two policemen theorem”.
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