CoNTINVITY

SofPose  f:[a,b] 2R Lev cela,b]
WE SAY .g: s  CoNTiwvovs AT ¢

[~
[im ,gl(x) ExisTs  AdP
X->cC
lim L£¢ = {(e)
o foo = fC

WE SAY L 15 CodTWuous oN [a,b] (F

£ 15 CoNTINVOUS AT EACH ¢ €[ab]

TFE c¢c=a, THEN WE oNLY CoNSIDER

l[im (x) ;
x—> o' fa

Te c=b We oNLY (oNsSIPER

[im
X=>b FCX)




StyPPoOSE _F, 9 : [ab] =R
A 9  ARE CoN Tilvous AT ce[a,b:]
THEN .F;[;% 1$ CoNTiNuovs AT e
KeR, o«f 15 oATiWvous AT c
£9 15 CATWwI AT ¢
1f g(‘)’-’f:o THeN _f s  CoNTINyDUS
AT c . d
ExAMPLES
PoLYNOMIAL  [FuNcTionNs
p: R—>R
p(x) = aoxn-rq.xn-'—r --- + a,
WITH Q, 4y, - -, A, € IR

ARE  ConNTINvoULS

f =1 if x€Q
=D i xERQ

Tas 1 NowueRs CodTulvou$



Te F 15 CoNTious AT ¢ AND
2 1S CcoNTINUous AT  {Cc) , Then

caof S CoNTINUoUs AT c.

—

HE  TRIGONOMETRIC FuncTioNs, Sw:R-R
Lot RoR
ARE  BO0TH CONTINVOUS,
AND Yy VIRTUE pf Tt PRoPERTIES
UISTEP EARUER, ALL TRIKoNOMETRIC
FuNCTioNS ARE CoNTINwus ON  [HEIR

DOMA-INS.

To St#oW THAT Sw \§ (oNTtNUOYS WE vSE

[Sin x-sin a =,2m(x+_f_~) sm(@){

Z z

So (T SVUFFICES To SHow

[im swm¥ =0
X-?0

A SiMiLar  CarcuaTioN WORKe FoR (s X
AS WELL.




DISCONTINVITIES

£ 15 DiscoNTiNvous AT ¢ 1 (T 1s NoT

CoNTINvovs AT c.
ESSENTIAL DISCONTINUITY

lim (x) OR lim X)
x-ct f X~ ‘F(

(o&  roTH)
fo=1 x
Does NoT EXST. _X -
o0 -

JUMP  DIS oNTINUITY

BoTh lim L) |im foo  ExisT
x>ct x=>c”
BuT - {(x) - L?rj)
m m (
x->c* ‘FCX) + x—lac ‘F *)

REMOVARLE DISCONTINUITY

lim -j?(x) EX\STs BUT

X¥X>¢
lim _f(x) :.{: ,J:(c)

x—>C



EXPONENTIAL FuNcTioN

WHAT 1S 2" ’ (% 1s ARBiTRARY Rm_)

XéMN,
ZM-I b lz")?, (Iﬂooc:rw'e' Fok £ N>
x€Z. If x =N méEN
=N
2 = ..L“
2
Xy Zx'z\g

Easy To CHECk: 9

[Z.‘oo = .? Av x s. b Xlw:-l

BY INTERMEDIATE  VALVE THEOREM, SveH AN 3 EWSTS

)
2_”‘ ExisTs  For ALL W22
), \
2 = QM 2" =v
TAKE %, 2V2 X, £ Q

%n \ [ '
2 s DEFINED. 2 := llM g

h- »

[T caN pe  SHowd THAT TtHs uMT 1S
INDEPEXNDENT OF THE SEQUENCE (X,).




3 IMPORTANT  ProperTies

SvpPose f:[ab] >R 1S CodTiuous,

Tued  Tuere ExisT wm, M cR s.t.
iy M < £ S M Fer ALL x €(a,b]
Giy THERE EXST X, y. €[ab] s-E-

rgwe»s) fry=m, £y)=M

1S Tws TRUE IF We REPLAcE [a,b]

BY (ab)?

No! (4,b) = (o,1)
o F00 = x
mz0, M=l 0 < f6) <] BT NETHFR
touaLary
ATTlrND
i) (ab) = (v, 1) f(X) s—, [ K CoATinusus
' X on (0, D) BT

NoT  BouNDED




| od I m M ARe AS N TuE PREcEDING

FACT AND  SuPPose

("'N';"EM ) mg< L <M, (MAx.oc £ o THAT mruv*ﬁ
0

TueN Tusee ExiSTS X, € [a,b] s.t.

fx) = «

This 1S REFERRED To AS

IN TERMEDIATE VALVE PROPERTY.

» SUPPOSE JC: [a,b] > R IS CoNTiNvous AND
[—1. Teed £ 1s STRICTLY [NCREASING
OR DECREASING. FURTHERMORE, IF

Ren(£) = Led] (w2

THEN 36": [c,d] = [a,b] s ALso
INCREASING  oR DECREASING AS £ 1s,

-
AND —f S AlLSO CoNTiNVoVS




¢ ,f (a.b] — [A,LJ 18 CoNTINVouS, TheN
J ¢ €elab] st ‘F(C) =c,

Fo? EncH mz2 meN, TweRe EXISTS A.

CoNTINvVovS FoNCTioN DENOTED BY

-F(X)= \/; ('HTH RooT OF x) (XZU)

WHICKH SATISFIES,

6('00)"1 =x ¥ xelR
3[X) = X“ on [D) 00)



