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Bases
MATH 348

. The collection B = {{z} | z € R} is a basis for what topology on R?

discrete ”f‘ofcl °qy

. The collection B = {[a,b) C R | a < b} is a basis for a topology on R. Describe the intervals
————
that are open in this topology.

[a) = e | o exetd

0 ekl acma]  efpe—p—  Jfon)

. Let B={(n,n+1)|n € Z}. Is B a basis for some topology on R? If so, describe the open
sets in this topology. If not, why not?

N"D/ <inCe \@ 1S not anr UA1ON of altmeck  ia @

. Let B={(n,n+2)|neZ}. IsB abasis for some topology on R? If so, describe the open
sets in this topology. If not, why not? r\)
0.

\ R
& é’ (‘—% —>

I A 3 9

. Given a set X and a collection B of subsets of X, what criteria could you use to determine
whether or not 3 is a basis for a topology on X?

<T£ 8\ ad Ry e elematz € 8} Hen B,aAB, is & union
SP bagis e levets

o Union of all elemeks a Zg has * be X

. For each n € Z define the set

B(n) {{n} if n is odd,

{n—1,n,n+ 1} ifnis even.

Is B = {B(n) | n € Z} the basis for a topology on Z? = \/eS" D;%:h‘( L'-Ae- T’f“"’j‘/

Give an example of a continuous function f : Z — Z in this topology. Then give an example
of a discontinuous function.

fo) seﬁ
Pe:( . A'kj(lﬂ
" '|":$
dl'\po ‘QJ,
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Connectedness
MATH 348

1. Intuitively, which of the following spaces would you say is connected?

(a) R with the standard topology
< @ = Conn éc {-d

(b) R— {7} with the subspace topology
U \% R
<§7‘—v % =g 4’*5 he‘l' (ou\eul'd

(c) S° with the subspace topology

< @ @ > not mugc"‘zd

(d) The set A C R? defined to be the union of the graph of y = e and the graph of y = 0,

with the subspace topology. ~ T hik
‘ - T —e:' NoTE: o eyhiki a
61. U §(XIY) <R ( 7> > § separaﬁOA of A, the

y;;*
, on  opn sef 0 R
=5 ~ * e* sets U aad V scheuld
\/ < g(')(/y)éﬁ l \/ < '7:1% be sohsets of A.
QY: O an .rg. “f' P fR \ S° JEAD"'— *LUL f!J’ﬂ‘S

p'F [Rl L7 A.'Fpgr en ‘I‘ Syr\b' IS

2. For each space X in #1 that is disconnected, find a separation of X.
coch as U and U

U={\v)I\A is Y L\‘u'\ of Y=e"
VeVa A & He geeph 4 y=0

T‘\e Sefs U ond NV are 'l°ﬂ€MPf)'/ A.‘;\‘]o.'n‘l'/ °P€A in A, and UUV: A,

So U ond \/ ‘R{n a Sepau‘l'fm\ of A

3. Is R with the ‘discrete topology) connected? M P
evuy set s spen
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5. Prove that topological space X is connected if and only if there are no nonempty proper
subsets of X that are both open and closed in X.

6. Let X be a connected topological space. Show that there is no continuous surjective map
from X to S°.

7. Prove that if X is connected and f: X — Y is continuous, then f(X) is connected in Y.
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