Exercise 12.11 Give either a proof of, or a counterexample to, each of th
following. : .
{a) Suppose that X, Y are spaces with subsets 4, B. Suppose that nejther X\ A
nor V' \ B is connected. Then X x Y\ (A% B) is not connected.
{Ib) Suppose that 4, B are subsets of a space X and that both AN B and AUB
are connected. Then A and B are connected.

' (c) Suppose that 4, B are clo‘se'd-'subsets Df.a-'Spac&X and that both AN B and
AlJ B are counected, Then A and B are connected. ;

Exerc:se 13.4 Which of the following subsets of R, R? are compact?
(1) {0, 1); | |

(i1) {o, 00);

(i) @n o, 1f;

() {(z, y) e BR? 10 442 2y,
O) (e o) € B2 s ol 4 < 1)

(vi) {(z. y) € R? 1 22 442 < 1}
(vit) {{z, ) eR* 22 1,08y < )

Exercise 13.14 Suppose that X is a compact metric space with metric d ani
that f : X — X is a continuous map such that for every z € X, f(z) # &. Prov
that there sxists £ > 0 such that d{f (=), ) > z for all z € X.

[Hint: Show that the map g: X — R defined by g(@) = d(F(z), =) is continuoy
50 attains its bounds.]

Exercise 14.11 Suppdse t_ha;t X is a sequentially compact metric space and
are given d nested seqiience V5 2 1% O £ - el -

g o quence Vi 2 V4 2 ... of non-empty closed subsets.of X
Prove that ﬂ Vi # 0.

TL-‘_-..j_

-ExerCis'e 16';_8 Supp_o;_e.f,hat ( fn) converges utitformly on D to a function fand
that; fn-_. is uI._H.fOI‘I_nIy contifiuous on I for each n (recall Definition 13 23). Prove
that f is uniformly continuous og D). - . e B

Exert:lse 17.'.-.2.. Whlchof the following are complete?
(i} {1/n:n e N}U{0}, (i) Qnfo, 1], (i) {{z, ) eR*:2x>0;y > 1/2}-

Exercise 16.9% (Dlm’sTh bat £ - %
orese 10.9% eorem) Suppose that £, : X — & i ; :
o ot ) U 8
; L TS L) = In H S-all.
Function Fo “}E o SuP_pose_ also that (f,.) converges. pointwise to ; contirino
unction n X. Prove that (fﬁ-) converges uniformly on X. o oS



