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Continuous Functions on Topological Spaces

MATH 348
open Set
1. Consider the space X = {a,b,c} with topology T = {0, {a}, {b},{a,b},{a,b,c}}. Which of
the following functions are continuous in this topology?

(a) f:X — X defined by f(a) =10, f(b) =c, and f(c) =a

F(16) = 1ol open FR) = 53 s net oo

Conclude™ -L 1S Aot (,onf’;lluo.).\!

F(e)=p
(b) g: X — X defined by g(a) = b, g(b) = a, and g(c) = ¢
()= 1 1(e)=#
47 (2d) = 83 9" (=X

jq(i“'@) = {a,kzg

2. State another continuous function h : X — X for the topological space in problem #6.
R NC S T BN VAT h(Q=¢, H(D=C = Constmt Hnction
fou (1D = a3
- Tdeabidy map id: XX @) =a, -, dl)=c

; o ki =X ot kla)ec, k)b, k()=

3. Consider the topology 7, in problem #5. Which of the following functions are continuous?

(a) f:R — R defined by f(z) =2z T:i(“/“\) ] MRS YV {.Q‘/{kz
Y ) o s
B (8- S R\=R ConTiINUDLS |

(b) g: R — R defined by g(x) = —x
3" ( (ﬂ/“\B = (—ea/ - ou) s net open n 'I

So j .|S f\o+' U:"";NO-’S i '\"‘-"5 ‘h‘f{"ﬁ(

—

X

4. Give several examples of continuous functions on the topological space T 5 in problem #5.
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Subspace Topology
MATH 348

1. Verify that the subspace topology on a subset S of a topological space T is, in fact, a
topology.

T]..' S:S(\T aad T 1S o‘)u in T/ So S s of)m in ’”\4. SJLS(M(.?. Jt;polody

To $=Saf ot Bis e w0 P s i He sipe by
Ta Let A be o colletion of open cofs in S This mepns et - eack Ac
'H‘ue is some set BAC‘T/ oper i -r/ SUOL ")"\Of A: BA AS‘ Ld’ B- IEGJ.LBA/ ik = °f“ ot

Co,\si&u 'H"C, Union }:}LA = A\;)A(BA(\S): SA(&BA) = S(\ B/ So UA i ope/\ in S,

AL

T Ltk Ay A,y A be opta i S This meas There exids BB . Ba open i T
soch  #het  Ai=SaBi £ all izl Let B=OB:/ whiek s open in T

Tl\ev\ 'H\L intersection ‘t\' A = F-\(B.I\S) = Sn(é‘s‘->= Sn B/ Se fn\A s open in S,

iz

2. Consider the following subsets of R with the subspace topology.

(a) Let K = {% €R|neZ,}. Show that the subspace topology on K is the discrete

topology. | .
K Le,f 'X€K. Tl'le/\ X== ‘ﬁ/ some neZ .
c—ererr—t—t T > Now oo & the closest point o X in K.
- ; q 2 z I | _ \

Se let €2 W nm T Wem
The interval A—.(x-i,wz) is open in R, ond xI=AnK, s x5
s opes in K ouith the sakspme -fv’)ol°3y. Since X Was arbifrary, each
siaalo-e,(cmd' of K s open. This  means that every sioset of K s open,
S0 fhe svbspace b,ool"gy on K is the discrete +’/""°JY-
(b) Let K* = KU{0}. Show that the subspace topology on K is not the discrete topology.

Note Hat O is tn K* but pt in K

Af\y open set AcR Hat conteins O olse  coatains  on  opea inkerval  (o¢)
arovad O (whare &30 s soficiently w(l). Such  an open set A must catain

’:T for swp(:f«-iw*/y [arJe n, Se A Goatains  nonzero elements of K.

TV\IS, ‘H\&ft is Mo of)e/\ set AQ'R &ucL 'H«a‘l’ An K* = {O}

T'm‘s Mmeans 'I'La{' io}, s nof open i K* with He SQLS‘MC& "bfro,ojy/
So the sobspace topelogy on K¥ is et the discrete tvpolegy
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3. Let X be a topological space, and let Y C X have the subspace topology.

(a) If Ais open in Y, and Y is open in X, show that A is open in X.

We will f]roLab’y discoss  Has  on ﬂur&a’a}/l

(b) If Ais closed in Y, and Y is closed in X, show that A is closed in X.
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