
Theorem 1 . (9.1 .1) Suppose that a is a limit
point of the domain Dn of the function f.
Then the following are equivalent
a. lim*-, f (x) - f,.
b. For every sequence {x{t)1 e Dp with
x(i) + a for all j, such that x0) - a,
lim;-* f(*o)) - r.
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4. Example. Find limlrn;.-to,ol W or prove

it does not exist.

5. Example. Find limla,y;- ,o,orffior prove it

does not exist.
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6. Example, Find limlx,y)+(0,0) #or prove it

does not exist.
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9.2/9.3 Continuous Functions.

A. Definition of Continuity.

http://math.gmu.edu/-dwalnut/teactr/Math3l6/Springl3/9.2-9.3 Conti...

Definition. Let f: D -> IEm, where D = Dr e IEn'

Let a e D . We say that f is continuous at a if for
every e ) 0 there is a d ) 0 such that for every
x € D n B(a,d), llf(x) - f(a)ll < e .H +rp)eB(+ta\,q

We say that t is continuous on D if it is
continuous at every point of D and we write
f e c(D).

s>,N$Y Theorem. A function f is continuous at a limitt"1^o@sif andonlyif
ff)/ limv-6 f(x) - f(a).
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Definition. A set E c En is relatively open in
D e E" if there is an open set U in IE' such that
E - U n D. E is relatively closed in D if there is
a cfosed set F clEn such that E - F n D.

Remark. (a) Note that for E to be relatively
open or relatively closed in D it must be true
that E c D.

(b) The concept of open and closed in a
normed vector space is dependent on the
space in which the set is assumed to sit. In
other words, a set E is not simply open or
closed, but is only open or closed as a subset
of some other set.

(c) For example, the set [0,1] is not open as a
subset of R (the ambient vector space), but is

[^op"n as a subset of [0,1-], that is if we assume

,Zl that our ambient vector space is [0,1].(L-
\
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Theorem (9.2.3). A subset E ED is relatively
open in D if and only if for every x € E, there is a

d > 0 such that ts(x,d) n D e E.
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Theorem. t9.2.4). Let f: D + IEr. Then ff e C(D)
if and only if for every open set U in Et the
inverse image

f-'(u)-{xq--D:f(x)Eu}
is relatively open in D.
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