
MATH 142A: Introduction to Analysis

www.math.ucsd.edu/~ynemish/teaching/142a

Week 6:

Homework 5 (due Sunday, February 14)

Regrades of HW3 (Monday, February 8 - Wednesday, February 10)

Today: Properties of continuous functions  
> Q&A: February 10

Next: Ross § 19

:



The maximum- value theorem

Def
.
18.7 1-et f be a function and Iet Ac dom (f)
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Thm 18.1 1-et f be a function
,
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The maximum- value theorem

Proofcii ) Dénote M
. By Li )
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Intermediate value theorem

Thm 18.2 Let f be continuons on the Internal ICR .
Let a. be I
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Image of an internal
Cor

.

18.3 1-et f be continuons on the Internal I
.

Then

f- ( I) { flx) : x c- Il

Proot If txt I f- (x ) - yo ,
then HI) -- yo .

| Let y , ayz c- f- (I )
.
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Exemples

p sin :( 0,2T ) → R

#|Sin ( (0,2T ) ) et- lit ]

-

2) f :[ - til] → IR ,
f- (x) - sgnlx)

-
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Continu ity of strict lyincreasing fonctions .

Def 18.8 Function f is called

(strict ly ) increasing if xcy ⇒ f- (x) ± fly) ( f- (x) c fly ) )
( strict ly ) decreasingifxay ⇒ flx ) > fly ) (flx ) > fly) )

Thm 18.5 1-et g be strict ly increasing function on Internal I

If get ) is an internat , then

Prof
.

Let Xoe J , xo > Inf J ,
x. < sup J .

Then

Verity the E - S definition of continuity .

Fix Eso
,
« Eo
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Inverse function

Def 18.9 Function f :X→ Y is Callet one - to - one (or bijection )
if and

""" P
" "" "

' Ë ] " " ' " " °""- °"

Sin :[ o.IT) → coin is not one - to - one

)
Def 18.10 1-et f :X → Y be a bijection ,

y = f- (X)
.

Then the function given by ( )
is callet the inverse of f

.

In particular

Exampte . sin : EEE ] → Elin ,

• f :[o.to) → fois) ,
f- (x) -- Xm

,

• If f is stricttyincreasing (decreasing ) on × ,then f :X n' f- (X ) is

a bijection



Continuity and the inverse function
Thm 18.4 1-et f be a continuons strict ly increasing function

on some Internal I
.
Then E- f- ( I) is an Internal and

f-! j' → I is
proof i f

"

is strictlyincreasingitakeyi.pe J , yiayz
Denote x. = -t' lyi) ,

a = Ilya ) . Then
If x

, zxz ,
then
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.
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One - to - one continuons fonctions

Thm 18.6 1-et f be a one - to - one continuons function on an

internal I . Then f is or

17¥
.

I If a < bac then éther or

Otherwise
,

or

1f f- (b) > max {Hal , f14 }
,

chasse

Then by Thm 18.2

- Similarly when f- (b) < min { Ha ) , He) } .

2 Jake any aocbo
.
If Hao) c Hbo) ,

then f is on I.

} Similarly ,
if Hao) > Hbo) ,

then f is decreasing .
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