() Info

This note, that was found here, as a part of a collection

is written (completely with human hands) by Rupadarshi Ray,
was created on December 21, 2024 2:31:52 PM,

was last modified on September 7, 2026 1:31:38 PM, and
was exported on September 7, 2026 3:09:52 PM.

Continuous functions on R with infinite limit are
uniformly continuous

continuous function on [a, 0| is uniformly continuous

B Let >
fila,0) = R
be continuous such that
lim f(z) = fo €R

exists. Then f is uniformly continuous.

Given € > 0, choose M large enough so that

€

2> M = [f(2)~ ful < 5

+ On the compact interval [a, N 4 1] the continuous f is uniformly continuous. So
there is a §; such that

T,y € [a, N+ 1], [z —y| <6 = [f(z) — f(y)| <e
« Choose
d := min{dy, 1}

« Now, consider arbitrary z,y € [a,o0) such that |z —y| < 4.
- Ifz,y € la, N +1],
» On the compact interval [a, N + 1] the continuous f is uniformly

continuous. So there is a §; such that

2,y €la, N+1,|z —y| <& = [f(z) - f(y)] <e

e Ifz>N-+1then|z—yl <d<1 = y> N which means both
z,y € [N, 00)

[f(2) = ()] < [f(2) = fool + 1Y) — fool

<e

the converse is false and thus it is not a necessary condition

= Example

sin x_is uniformly continuous on R but infinite limits do not exist

Current note has 0 direct children and 0 total descendants.

e stem

« subobjects of and functions on R"™,S™, C"_and its quotients F\Rn, F\Cn

« Continuous functions on R

« Continuous functions on R_with infinite limit are uniformly continuous

And it has 5 siblings.

e stem

« subobjects of and functions on R™, S™, C™_and its quotients F\Rn, F\Cn

« Continuous functions on R4
o Co[0,1]

« Continuous functions on R_with infinite limit are uniformly continuous

Intermedia value property of continuous functions on intervals
- C(U, X)
C[0,1]
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