Question 20

{1} Let T% and 7% be tepalogical spaces and let B be a basis for the topolegy of
Ta. Prove that o function f Ty — Tz i continuous if F-H{B) is open I Ti
for sachaet B in &

(1] Lot Ty =44, T}owhere A = {a,b ¢} and

T = {0} {5} ai bk {b e} A}
and let To denote K with the usual topology [ou nesd mat verify that Tis
a wupology on A
(a) Provethat g T — T3 isa fonction for whach g{b) = glc), then g 18
sonbir oS,

{hl State whethar or not ko Ty =— To-given by
Rlal =0, ME=1 HKcp=2

18 conbinuood, and justify your Aanswer,

Duestion 21

Let ™ be the sst of pemitive integers and let 8 = {Ba ). N he the collection of
aibaets b M defiped as follows:

B = {n}, if n s odd.
g = {n}i i add and = al, il nis even
1] Provethat Fisa ayntheiic bess:

{ii] Prove that the set E ol even positive integers 15 closed in [N, T}, where T 15
the topulogy en N arising from O,

(i) (2} Shew that 2isa limit point of {1,358} in {M . T}
{h) Write down the clesure of {1, 3,5} 1N, T}, [No justification is nesded.]

Queostion 22

() For sach positive inbeger n, et

A= {lI:rtzJ e R?: 2| # izl = i]
andd l=d

A=l ]A. B=Au{(e0))
Aaml

() Sketch the ssts Ay, 4: and Ax

(b} For sach of the subsels A and B ol BT with the usaal topology, stzie
whether or not it is compact, briefly justifying your anawer

(i) Lat T, be the topology on the seb N of pesitive integers consisiing of it and
] - = il -y, " l P B ! - |8 B 1
I-]'I.E' geis dn e N iin >&} fL,:!' each positive mteger k. and =t T, = {N, T}
[You need not venify that T is 2 tepology | Prove that T) 10 compact space.

A T - :
{_|_I| IL‘EI' N h= Lhe L(::Fﬁlill_q:" un the set ™ ool prslblye Integers with bhe sebs

: s S ]
:_.:i,...:i:}. For each positive integer &, 35 a basw, acd et T3 = [N, o}
TYou need ot verify that these sets do forse » bagia ] State whether or aet T3

i5-2 cempact space and pustily your goswer
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