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Review on Limit& Continuity

↓limit & Right limit
x + a X - at

L can be + x or - a
,

e . g . fix = * = -

-

lin = = + a

=> vertical asymptote
X - 0 +

canbe to or -o

, eg .
f= Gate=

= borizontal
asyanzotote



Continuousfunction

Eagles :

· Polynomial functions are continuous over 1

· Rational functions are continuous over its domain

sin/ was continuous our 17

trigonometric functions are continuous our its domain

(inverse-f
exponential ... our R

logarithmic. Our IR
, .



Aerivatives& Rates of change

langentproblem

Let fix be a function
.

Let at D be a pt in the domain

Fangentline :

among
all the line,

passing through Ja, fail,

Fir tangent lime isosest to

the function thpea
than

any
other lines

Sine u know the line
passes through (a, fas)

We only need to determine the Nee :

Given another point (X , Gx1)

sectant line -> target line

sloge of sectat line -> sle or the ty--lim

↓

#fas re cont to find tha
/

when X is apporachy a

me write it as tim



therefore we have found the Emergentline:

passing through (X , fix) = P
,

with slope m = Lin



VelocityProblem

f(t) = the position of the et at the time +

from a &
+

,

average velocity Ahangein position- ffs
between a & t change in time

· What is the -instantaneousvelocity at a ?

Intuitioni
-

instantaneous velocity iof average velocity

u(a) =Ein



Merivatives



Counter-example : Six = (x) at x =

h=

lin =
2

,

doesn't limit
- 1

,

hap

Explaination :

IX) has no Imagentline at x =o



ARates of change
Philosophy : derivative fal is the instantaneousrate of change of fix) at X= a

rate of change of f our ta , ath) =

= f
=
Fath)-fas

h

take h - 0 => instantaneous note of chane = f'(a)

Aerivative as a function

Starting from f , he can detin

fix = finn

provided this limit exists

fixe is called the derivative fonction of f(x)

Othernotations : ,

y : f ,
e we y f



22]-



#ferentiable functions



Anishingfact : There is a continuous function f our I

is not differentiable everywhere !



mher derivative

f"(x) = (f)(x) o f(x)

↳
y

"

y =

(x)



&Herentiation Rules





n =
- 1 : ()' = - x

=

n = E : (f) = =x

les :





e
. g.





we can get derivative of any gebraic functions by these laws

Polynomial P

↓
Rational &

&

↓

algebraic



Exponentialfunctions



In general (b* = bY . (nb) ( will be proud later




