CONTINUOUS FUNCTIONS

RECALL : IF pex) 15 5. PoLywompl. , THEN FoR Avy @ |

I PX) = Pl
X—>a

OR, IN A SOREWHAT DIFFERENT FoRD )

lin pexy = pln IX)

X— a X%o.

A GENERAL DEFINITION A FunCTLON ch ) 1S SA1D TO RBE
CONTINUOUS AT X=a. |IF

I, ch) 1S DEFINED AT X=a. L I.E., pca.) EXISTS )

2. hia Rx) ExisTs
X->a.

'3_ ln ) = Fia)

X>a

SONE NON-EXANPLES

Y b4 4
| t_l
X X 7 X
_—0 -] - ; ’
7 ' 1, X%0 | | X#o
Foo s £ - ! ’
x FLX) ) ‘IJX'.‘O PLX):. -1 X=0

F(.O) NoT DEFINED Pw) DEF’NED) SUT PLD) DEFIVED AVD
lin foxo owe

_ _ lin fix) EXISTS, BUT THEY 'Rg
Ao e X
NOT THE SANE




morwiTweLy, Pex) s conmvoows AT X = a 1F THE GRAPH
of Pux) poEs wor " grEAK " AT x = a.

1F Fex) 1s NoT commivvous AT X CTE. iF THE CRarH

oF fix) DoES BREAK AT X =), THEN X=@ 15 A DISCONTIVUITY

oF P(,X'.),

NOTE ¢ IF X= IS AV ENDIPoINT FOR THE

Donawo of Fex), mEv 7 hin Ao M wv
X>a

THE DEFINITION IS REPLNCED BY THE BFPROPRIATE

ONE-8iDED LITNT | E.G.

ch) =YX IS DEFIVEBD on [o®) -

AND IS ConTIvDOVS AT X = © BECAUSE

F(O) = 0O
T AND
lin Py = . y
x=+o7
_ t, X208
A FONCTION LIKE pr.x) = {_‘ o x
3
"_'(‘J -

I5 SAID To BE CONTINUOUS FROM THE RIGHT BT X = O BECHUSE

ilw) = |

AND _
lin ch) =
x0T




A FunCTiong 1S SMD 10 BE CONAINUDOUS (F IT IS ConTINUODS AT X=a.

FoR BVERY Q. IN TS Dorfing,

EXANPLES ! POLYNOMALS ARE CONTINUVODS  (EVERYWHERE )

RATIONDL FUNCTIONS ARE CONTINUVDVS (WHERE THEIR

DENOMNATORS PRE NOT ZERD )

S0Ns oF CoNTINLOUE FUNCTIONS ARE CoNTInuoul

PRODUCTS OF ConTINDOLS FUnSCRONS ARE CoNTINUIUS

GUOTIENTS OF CoNTINUIUS FUNCTIONS ARE ConThoudUs

LWHERE THEIR DENOMINATERS ARE NoT 2ERD )

ConPoSITIONS OF CONTIVNULOVS FUNCRONS ARE ConTINUOLS

X $3)0x2)

E.G., ch) = ";:-’;———- IS CcONTINDOUT BUBRYWHERE

BECMNE X+3 , X2 MW X+4  mRE PorywomiaLs

X% ¥4 1S NBUER ZERD AND THE PBSPLLTE VHLUE FUNCTION 1S
CONTINUOVS EVERYWIERE

THINK OF CONTINDOUS FUNCTIENS Pbx) INTUITIVELY AS TISE FoR twHICH

I uors me Easy  ( ho By = Fay )

=

2. Limirs cong wsig e Funenpn (o fix) = m&& x) )

X=e

3 THWE GRAPHS DON'T BREAK




TNTERNEDIATE VALUE THEOREN) (SPECIAL CASE ) :

Y

[/

S S SRR

y=fox

Feay

. ch) ConTIvuous N [a,b],
e Py ave L) nave orresire sicw.

e THEN THERE 1S AT LEAST oNE C Iv (&, b) AT wiiey

PLC:) = 0.

EXANPLE | SONEDAY WHEN YoU'VE GoT NoTHING BETTER T0 DO 'TRY TO SOLVE

THE. EQUATION
X?+3x-2 = o,

IT's . PRETTY HARD, DOES THE EQUATION BVEw HWE SoLuTToNsg 2

YES! IN FOCT, THERE'S p Sowwilon v (o,1) To SEE THIS
CorS i1 DBR Fix) = x3~f—3x~u?., PoLynomiaL, ConTINuoUs
- BVERYWHERE pvDd, iny P&Rﬂéum, oo Lol
Peo) = -a <o
Py = & o

SO THE RESULT ABOVE. SIYS TiAT FOR AT LEAST ONE C.
in Loy i) PLCJ-’»DJ I.E,, c3r3c-a =0,




INTERNEDIRTE VALUE THEOREN ( GENERAL CASE )

Y
Peb) f y =Fo0)
Y, e
.’
Feay ‘ ji
Ll e

a. ALb -

e Pux) connwuovs on Labl.

o Py 2 Puy.

o THEN, FoR BVERY y, BETWEEN Fear avs Fub)
THERE IS AT LEAST oNE X, in (a,b) AT winciy

Poc,y =y

APPLICATION :  THE |- DINENSIONAL BROUWER FIXED POINT THEORET

SUPPoSE P 15 N CorTINUOYPS FUNCTION Fron La.bl 7o {4, b). wF wiL

Show THAT THERE is AT LEAST one X, v La.b] For comcew

pm(a) =%, (IE, XB 1s A FIXED Powr of F)

7F Fla)= a wE'RE DoVE ¢x,=4) avo iF Fib): b we're powe X, =bl
50 wE CHWV ASSUNE Pca,) » & AND ?Lh)e b,
Y y:x

CE THAT X}=rmx)=-X |
b i y:PLx) hor 5" ) PL ) 5

conminuous om Labl,
gtod = far-a >0
AND gcb) = Peb) -!)_ 4 0.

— ThUS, THERE 15 AN X, i (ab?
| AT whicH []
gy s fuxgy-x, = 0.




