MTH 161 - Fal] 3013
leclure 6 .






g
Leclure 6 D

Con’nnuﬁg
A funchon &5 continuous ot a nurnber a

o f(ﬂ = f(ﬂ

X-0

* o be onhnuous al a
So thie Jef\mhbn au4omq’nm\\j mples threo “‘”‘33 for { tobe

1) o) O\Qfmga (10 0 is in the domoin ij {)

) hm flx) extsls
X—0

3) hm o fx) = {(a)

X0

1§ is defined near a, we say [ discontinuoue of a0, 1f { 15 not onfinuous at @

¢ Whewe 1o ]Cd{@(onﬁnuous ).

fe C N=4 becouse ) ¢ vomoin of

f f
\E\ ‘ ! W=, hm 1) DNE

L T . il
X : ‘ x=9%, Im f(x)z-F(B)

PER)




o

S ,
o A function { s continuous from he nﬁht al o rumber a 1f
he -f(x) = f(o)

x-at

and T8 onhnuous fmm the )Q]U! at o number o \§

i 00 = )

X =07
b
Wy = R2ox=2 w Disconfnuous ot 2

o P (x-2)

Vg

/

; Removable discontinuit
, R
\

y
DMsonhmuous

0 at x=0
£ = ) n{X*O

) |fx=0

) [nfinde disonhinu Jj



‘.QCB»
| 0 ,f t<0 ©

\ )HC t »0 jumP d;'gconhmly

Disontinuous

O'LX:O

\L

Defn A funchion s confinuous on an nlerval if 1t 15 contimuous on on inferva

(f { s defmeo\ onhj on

if } controuous o overy aunober m the interval

one 5\&9({ on endpoint of the nterval | we  undereland commuous ot

Yo endpornt 1o meah continuous frorn e riahjc or cMnuOUS from

Yoo whorval from the loft )

e 18 coptinusus—om— Lo



Ex

S

6w thot dno funchion HE) s onhouous on [ 0,1]

So st we noed to onsider on (041

for each Pt be—w  a€ (0)1)

I H(‘t) = 1 ond Hla)y= 1
+90 ]

l\m H(‘t) = 1 ond HlO)*—"i
t-07

Hi) =4 and H(D) = 1

heo
=

Y

Tom I | and g one ontinuous at o and cis o constant | than the —fo“ovwnj

ore also orhnuous ot a

4\€+3 ;,hf~<3 3) fﬂ P of %) % tf 3(0)#0 ,



lec &

LQt’Q PTOV@ the flrg'l' one

[ ond q are ontinuous ol o wean

bot I f() ={(@) and hm QLX) =<j(a)

X—=0 X =0

Now ,

heo (fw){)() = lm {f(x) -H}(X)J — T)ef“

X =0 x=0

i 1) + Wim q\x) — Lo low
Xx=0 X0

= [f9) fa)

1y

fla) +fj(a)

Rence f-r% e continuous ot a .



~ Thio

e

a) A Po\\jnoml‘al s continuous ovcrjwbere . confimuous on (-00,%0 )

b) A rational Junchion is ondimuous  wherever it d@fnned ) thal 15

| ie conhinuous on s domain |

These are @)(OCHlj the as direct subshiiution Fropertj

Thm ?o\ﬂnorm‘a)s , rationa | funcjn‘ons) ol funchoo )}n:(jonomdn‘c

e

fund[ons are onhinuous on theirr dorvad

Ex  On which inderval 18 the func’n‘oﬂ conlnuous ?

S,

0) f(x) ‘XIOO— axm_}lb‘ —_— (-00;00)

b) g = x*3x+1 s AL
) )(9"""‘,),
x+ 1
a hx) = x4 X+ | | x>0 0
x =) 3



lec b

M W of o conhinuous at b ard him 9()():{;  then

X=0

i £(900) = §1b)

X-—=Q

In ofher words , o ‘f(g(X)) _—_f(xll_rsno a(x))

X—0

T 1f g 5 confinuous ot a and f & wnhnwus ot gla), hen the

a)mpogﬁ@ funch‘oﬂ foa is oohnouous ol a .

Contiuous fundfohcg a conhinuous funclion is rlinuoUS

4

EquE\e
blx) = sm(x*)

hx) = £(q00) 5 whee glx)= ¥, fx) = sinx

3 i conhouous on R : ance it s Yolj

~

h is conhnuous on R) gince

Then  h - foa ic continuous on IR



Then we have

W) =23 b =T, 900 = x-4 f =5

Fach of ¥hese is continuovs on 4's domarn . 60 he funchion

15 continuols on s doman

[ « 155:3_—43#0} and x"+1 %0

Y T

Sahg{wd »bj all vl aumbers

w217 -4 =0
\I_KT:? = 4
x* =9

X:i?)

So, ontinuous on

(—~0,-3) u(-3,3) UV (3, \)



loc 6
®

INTERMEDIATE VALUE @F THY

Spse { i ontmuous on the closed mlerva [a,b] and let N )mrﬁ numbe r

botn  {(a) ond {(b) ,Wg;m ][(a):;;f(b) . Then thare exists a number

¢ n (a)h) s flo) = N,

IDEA,
What mallj 5033 . a onfmuous fumh‘on JaKes on overj v lwe  bedween

fla) and {(b)

Qmphko“%




(owhnuous as 0o hole or yo bwaK &

Ex  Show Yot there 5 a root af the equahon
-6l ax-2 =0 bein 1 § 2 ?2

Sl et ) = B3-67 4302

We ore iookmj Jor a coln of Hbo qren oqn oo number ¢ botn A and 2 s

f(quo Co we are (jomj Youse 0=4,b=2, N=0m Thm |

flay - 4(t) -6l1) +3-2 =-1<0

fla) = 4(&\3 -6(:,1)2 +1a-7 = 99-3446 -2 =12 20

Now cince f 5 0 {;o)jromml e onhnuous @verjwhere , and berce on [4,2]

Now we have $(1H <0 <f(2) and hae N=0, dhew s

a nurober ¢ botween 1 and 2 .

Hence , the oqn 4362 +3%-2 =0 has ot least one 100t ¢ 10
ivlerval ll)l\



