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#om: Let f: RR-PI be a function. Then f is continuous EDf"(U) is open whenever UEIR is open .

#prison : · V. W vestor spaces and f : V-+W linear if it preserves addition : scalar multiplication
-(v. + (c) = f(w) + f(u)f(xy) = xf(y)I

.
o.

·G
,
H groups F: G-pH is a homomorphism if preserves multiplication flggi)= f(y)f(y)

* not true that f is continuous EDf(U) is open wherever U is open. Eg
: sine : R-DR is continuous.

EYeR(y=f(u) for someUS
-
>: #) suppose f is continuous

.
Given UER open and seef"(U) then HUIEU ; So 7230 S .t .
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meaning of "f"(U)"
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Sincef is continuous
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,
(n) <Va(f(u)) ; So Ug(n) <f"(U) .

(*D V, (f(ul) is
open , so -(Valf(a)) is open andK) : so st.U

Emply: urstan(M) = (E,) -+ So does not take closed sets to closed sets

.
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i. C
. VIEK Jis.t. FCk)Eki then Ef"(UilSick is an open cover K.

ie. Uf(Ui)3k i.e. Fuek, Ji s . t. F(KEN
-> so - a finite subcover [f"(Millie some finite i

.
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. K <Uf
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(i)
subset of I Definitely

mobny

-> So EUiSicfinite subset is a cover of K. Ball: If t is continuous and Un-2 then fli)-f(u)

&orem : Un-PUDF HER Open all but finitely many Un's are in U.

-> Really , to talk about notions lik

i) o Continuous functions

ii) Convergent Sequence
all I really need is some ambient set R; some collection of subsets UCR named "open" S.t

. any
finite intersection of opens is opens, and any union

of opens is open .

-DA Topology"

E: R = all functions from IR to IR Recall : in IR , defined open union of open intervals .
i. e . in IR

,
a basic open is an open interval and

#efinition : a basis for a topology is a open = unionof basic openss.
-*

set of basic opens S. t· Open = union/
· basics

.
Given a proposed collectio of

basics "Open union of basics"; automatically
get sutistics ii) . Get i) if pointwise
intersations of basics are union of basics

.
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Pointwisetopology:eclare : for any acbul : IR-pIR [fcu(a(n)< f(u)<blu3--for this declaration
intersection of basics is basic

.

-v (a(n) , b(u]) 1(x(u) . [(n))

(man(a().(mb , mass (b(u) . [(n))

Uniformtopology:Declare : for any function a Cu :-DIR and
any number relR, &fiu(a(n)< f(r)< (b)+ 03

Example : IR" or some geometric object (i.e. Some notion of "distanc" with triangle inequality)
-> declare FreX, VExo Va(u) := Cy/distance (uy)<23 are basic .


