
LIMITS AND CONTINUITY
DEF Given f : A + R ,

with AGR and REA,

finoid tobeutimoneat so if
Sim f(x) = fc
Henee wher ni elore to No

,
then f(x) viclose to f(m)
The f from bastelen

i was much thatfr f(x) =3 but f(y) =1
x- 4

* This fir not continuous
6.378 at 20 = 4



DEF Given f : A t R (with A SR)
, fi soid to be continuous-

mA if it in continuous at eachpoint of A.

Every elementi function in continuousin it natural
domain . For untance

, f(k) =E fi(-2 ,U(0 ,
+8) -HR
m

fricanti mans ot 202 .3
,
that in R-[0S

⑳f(u= f(3) =T
g+) = 24 ,Gi=I gg(5

both
If fondg re continuous at 33 ,then
f + g in continuous at C : the num ofcout more

functions in controus



f-g ni continuous at so

Jog 1 U N

fg" N n provided thatg (nd) + 0

h(x) = 3?(1 + 5x - 7x) ri continuous es it in the
un
- product of contman

f(x) g(K) i continuare as it fructions
ci continuous
as itrian

in therumof contians
elementiy functions
function

h(x)= h(2) = 32(1 +10- 7 -4) )x-2



Ifg i continuance at so andfi continuous at
g(rd ,

then the fog in continuate at 20.

giR=R , g(n) = 3+ 822 vi continuous mR
f : (0 , 50)+ R , f(n) Luce nu (0

,to)

h(x) = f(g(x) = m(3 +8x2) in contenore mR , o

it in the comportion of
continuous functionsh(r)= h(3) = m(3172k+ 3



Intermedia Velne Theorem

H
Suppor That fita , b] + IR in controus m[9 , b]S -andf(a) + f(b)
There : For each2 between f(a) and f(b) , there

exist at leastone 20 (9
, b)

I mich that f(ud=
If fistwetly- -

montre , theni ten exitaUnique (3((a , b)
euch that f(40) =2



-codasseof the IVT

SupporthatFabicoumoral !
↑

-

There existe atleast one no ECa
,
b) euch that 3Thesis

840) =0 (this in the core when &20 in the (VT)
and soci mique f fistmetly monotona

Example7= 18. .
This viegerelent

to &R#7+ - 18 =0 · The equation n watten
-

f(x) as f(x)zo , with fa continuare
frection·f( ) = 2- +7 1 - 18 = 0

.

5+0 - 18 = - 17 . 5 f(3) = 8+ 14#f(0) = 1 +7 - 18 = - 10 , f(2) V -2 I -18 = 4



I opply the IVT with a =2 , b =3 as f(2) 0,

f(30 .

Hence ther exints at least one KoE)
1

.

t
. f(ud) = 0
I couldnove toren a=o , b = 3 , and then the
therrem would revealthat thereexist o at leastT

one no #10 , 3) 1 .
t

. f(nd) =0, a less precis claime
4- thou theprevious the
(

· fistrictly moustone creaing,

lence there existe a unique
solution to f(x) =omo the
interval (2 , 3).



DIFFERENTIAL CALCULUS

Corrider f : (a
, b)+R and 20 (a , b)

Merit
CinturnshPr Q , io
slops is foth)- f(x) =Af

h

/
- Sx
incremental

↑ quatient , a function
-

If him f(noth) - f(x) Ih

a sc dothb h-0-
exinte

-
Al andrifinite ,then its value iP = (2 , f(r) called decivo live of gat so,

Q = (20 + h , f(2+h) dimated f'Und



f(x) = x2- 6x +5 ,
76 =4

.

Imont to enelmate

-2/4) m ordando computef'4)420 h
~

(4 +h)2- 614th) +5
-

>
(3) = 42+ 84 -24- Sh + 3

= groph off

= h + 24 42
= I

+ 2 =h +2 Y =2x -11

(h +2) = 2 hence f/4) =2
Sem

y= 2x- 11

inhto

S (4) = 3 .

The tougentlineto the Ithroughgroph of fat (41-3) has84) =2 equation y= -3+2(x -4)
(4 ,-3)
/



f(moth) oh-

i
Tor rich

.
Ther

- f(noth') Ith) - f(40) in thef(2)
· P

hi

elope of the rea
line#

non sin
When Guido do0,
Q cloretr P and

The twegree live cicalled the lune through Pond
torgent line to the groph off, Q clore to the line

through P=(4 , f(x) and it In green S
which has

equation i elope Si f(noth) -f(2) =f'(20)-y = f(x) + f(x) (x- xd) h=0 n



If Ind existe , then I w vid to be differentable at co.

If f . in diffrentable at eoch Ela ,
b) , then f i vid to

be differentiable in (a , b)
F .i
, f(m) =x2-Gr +5 vi differentable at No=4

,
but in fact

Si differentable inR
There exist functions which are notdifferentiable atnome printe,
ter example f(x) = (x) = 2xigx20 141 = 4
i such that G'(0) does not

- fo 1/31 = 13

exist : him fth)- f(0) does met 1 - 61 = 6
h= 0 h exist 1-1171 =

↑ im
- f(h) I 117- T =Eigan,h



If fis differentiable at No , then it in continuous at so .

Gridfeantioble#FricontinuanIat so &

-# -because f(x) = (x) in continuous at1=0,but it i not differentable at no -o Econtinuareat 20=4 ? No
Notation

.
Sometimes

, wisted of Is fahffreitable
uring f' , adeviolineri denated at 20 =4 ? Nor,

becausefi metwith of , yl,e autimon at
2 =4

.



COMPOTING DERIVAGIVES

Dennatives Io elementi fractions :

D

f(x)kx yca a e loga (in

f(x) O 1
-

aça-1 a? Ma e ↓ ↓
exceptu Roma
thecoreo a (0 , 1)
andx=0

If fond gre differentoble , ther

h = fg in differentale and h (n) = f'(a) Ig'(x)
h =aft ridifferentable and h'(x) =a .f)+0

h
.( = 3x2+5 , hil) = 3 - 2x" + 0 = Gx , h2(m) : 6-2 luc

he(x) = 0 -2. =
-E



hy(n) = Fe*- 3 , hiz) = Fe Va=2

7
hy(x) = - 2x) +Ext ,7 logzx +23 =7

- te
16

= 7 - x - 1his (4) = -2 . 54 + 51 + 1 . 1 + 2
. 34:h

15 2m2 16

h5(x) = - 35x +-2+11 +

hi(x) = -3 . L .x
+7 : (1) . x 2 - 2 - ++11e

=- - - +1



If f and y re differentable , then h =fog vi

afferentable and h (x) = f(x) . g(x) + f(x) ·g'(x)
h(x =27 Lus hi() = 2x lux + 22 =un un

f(x) &(2) Ig I g
= 2x . mx +x= x(2mx +1)


