%a-"f — Continuity

Tdeo

f(x) is continuous at X=a if we can drow

Yhe 3raph of fx) around Xx:a without 1.‘/!."\3 Ouc Pen.

j/

/

y= fex)

o ' 7 X
Continuous ! \ ‘scon-l-.nuou.s‘ /

Formauj, § 18 Continwows ouL X =0 if

() f- is defined al X:=a ;

Lim fOO exists s and

X— Q&

(i) x'e_‘m f(x) = J:(m).

Mos} fv.vsc_kxows we have encountered in MATH |16




ore conlinuous al every X in theic domain, includ;ng

—Poljnorvno.is ond rationad functions

- '\-rij ond inverse '|'l‘ij er"CL‘O"S

- eXPonenhaL and [t)j )(unc{_wns
- l’\jperbol-‘c +rij fund;con.s

— }ve obsolwle value fund:'.on

Ex: Al which points s f(x) = )::_I' continwous ¢

Solw\-ioﬂ‘ j:(x): );1—;, S raéional )Eumck.’aﬂ

Ow\é \«ence Wos conol.‘mu.ou,s ot oll }:om-\s i

its domain ¢ (X€R X+ 1] TH is ot conkinwoos

of X=1 Ssiace f(‘) is not defined.

For piecewise Jrunc{:ions, discontinuities coan Somelimes

be )Coume\ where the fwnc-lzon “c,l«o.njes Fie,c,cs"_



Ex: Find oll constants a g b that make

b(x*-4) of )<<2_)

X2
)C(X) = Y if X=2

OX+3b fF X>2

Continuous e,vw:sw\,\ere. )

Solution: Note +hat } will be condinuwous at o/

X% Siace ﬂxt—;ll is Continuwovus for ol X<
av\d OX+3b iS continuwous }or oLl X > 2 TO
Mok e )C continuous ot X =R, We Need

Lim fooy= fGy =Y

or eiu(‘\/w(em‘/d )

&/Z"a- ]C(x) ) >/</ZW2+ )[(X) = 4



We have

olo

/
f(x) /m b(x*-Y4) _ Z-’M b (x~)(x+2) = 4y
X2

x—> 2‘ =27 x-2 X->2-

Hence ,
X—"Z" f(x) = Lf = "{b Y = b= 1
Also,

x 2+ f(x) x_,2+ ox+3b = 2a+3b = Za+3

Hence
X—vz* foo=4H4 = 2a+3 =4
- 2a-*=1

= & = l/Z

o= 5 ¥ b=1 wll work.

T—W\Fow\-ow‘-\— ‘Fad-‘- Limiks  con be brouj\al- ins:de

continuwovs 5unc_+:ows'. That is...



IS: [im 3(x) = L awd :)C is Contrnwovs o+t l_)

Fhen ﬁm £lq600) = f(fmg&)) = f(L),
B ek 5 L o) 1

X=0

We showed earliec that [im XICOS(-';) = 0.

X=0

X
TI'IQTCJCOFG7 Since & i$ Continuwovs, we have

G @) ()
x-lawg € = e = e =L

Ex: Whot is Lim Xt1_ 2

X— o0 AX+S
Solution: Since *the Siuare root funcﬁion is  Ccontinwous,
Lo [0
" - j'm X+1
X—o00 QAX+S X—00 QX+5
= ‘z;m X(‘*i‘) - 140 -

Rl

X=0 x(a+Z) 2+ 0




