%RH — Continuity

Tdea: f(x) is continwous at X=a if we can draw

the 3ra‘7h of f(x) acound X:= & Without 1;[£;nj Ouc pen.

34 y= {0x)

/
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Continuous !
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.scovﬂ-muou.s‘

F—ormauj, f ¢ Continwous at X=o if

(1) ’Q'm f(X) exists )

X— &
(id) f is defmec\ al X=Q ; and

() xﬁ_‘m fOO = [(e)

Mos} gu.nc.{:'\oms we have encoundered in MATH 6



ore conlinuwous ol e_velj X in theic domain., These

include = polynomiads and rational funciions
— 'H‘ij ond inverse -|'rij qunc’oiofls

- exponenhaL and [05 fu.nc(.wns

- thQVbOIEC +F§j )(u.wc{:\'on.s

— the absolwle value }unc_tion

Exi Al  which Fo:n-hs 1S f()() = )::—II Can'l-?V\u.ou_S?

Solutioa : }(x): >><(z—|' s o rational )cunc.\l;.'on

amé \«ence_ it [ Co/l"}.‘mu.ou.s a-\— o..“ FO"VHS in

its domain i (XeR X4 1| Th is wob conkinuoos

o x:=1 Since f(l) iS wnot cle—fiv\cd.

For piecewise )(unc,{:ions, discontinuities con Somel;mes

be foumd where the ]rum(_-lion “daomjes Fie,CC,S”‘



Ex: Find ol constants a § b Heat make

b(x*-Y4) o X<2,
X—2

)C(X)= Y if x=2

OX+3b F X>2

Continuwous QVerjwkerL )

Solution: Note +hoat } will be conlinuous at ol

X% A Siace bg:%— is Continwovus for ol X<

and OX+3b iS continuous fop oL X722 To

Mak.e )C continuous ot X=a&, we peed

Lim fooy= fy =Y

X—

or eiu:vdem‘/tf )

dm_ foo = L foo = 4



) n

®)
(o)

/
f(x) /m b(x*-4) _ fim b(y’?f;z) = 4y

><—> 2: 2" X-2 X->2-

We have

Hence |
x—»z- foO =4 =5 4Hp=y = b=1
A|so,

x im fix) = x_,2+ 0x+3b = 2a+3b = 2a+3

Hence
x-»z* fey=H = 2a+r3 =4
= 2a =1

= a: 1/2

=3 & b=1 wl work.

Impor‘\-a,vr‘- —Fa_c,+'~ Z.‘Mi"_s Cown be, broujkl' ins:;le

continuovs func,kows'. That is...



IS: /im ﬁ(x) = L o.ue' JC PKS Con{-:nuous o+ L_)

+\\e.m \/</—”/Z :’:(j()()> = )C(’X(L’Zj(xb - jC(L)
Q \/\)L\,as-"' is giwg ch,as(\;) ?

We showed earlier that Lim )Ccos(;—() = 0.

X=0

X
There.gcore,, Since €& i$ Continuwovs, we have

l‘m Xlw’(‘i) fi—":o chos(.j’a o 1L
xoe € - e =€ =
Ex: What is Lim X+ ?
X— 00 QXS
Solution: Since the Si_ua_re_ root funcﬁiov\ is continwous,
Lim X*1 - S L X
X—=0e0 || ax+s X—00 QX+5
= j,’m X(“)%) - 140 - ‘—
X200 x(a+2) 2+ 0 ,/?




