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CourseOverview

0
. Functions

1. Limits & Derivatives

2 Applications of Derivatives

3. Definite integral

Notations : * o
,

El
,

12
,
ES, . . .

D E set of rationals

R
,

+, e real numbers

C x +

iy complex numbers

usually ,

we use a line (real line) to represent real number

-> (positive direction)



0. Functions

Lef : A function consists of )D ,

R
, f)

-I J idomain

range

Example : D = the set of all the radius

R = R

F : circle 4 -> Area of e

an element is a circle

! e: D->
te

&

f(e) = Area
*D &

IR
D

In our class
, function are usually

D : a subset ofR
, (usually intervals [ = (a , b)

R :
a subset of R

black box

&
inFut



f(x) : value of at x

f of x
,

or just f x

· How to represent a function ?

· by formulas

f(x) = πx f() = 1 = =
, (2) = 2 = Mi

· Ex
.

EvaluateSafaha
h

=+2 ak + Th - Ta

h

= 2πa + Th



· by graph : in

rectangular
coordinate

M

Y

.
& points on the plane) , /gairs of numbers (x,g)

graph of a function : [(x, f(x) : x = DY

f(x) = πx

. X
(a + h

, fa + b)
(a , Gail

Slope=Gala



#MoreExamples of functions

· Absolute Value function

1 . 1 : x m(x) = &
* if x50

;

- X
,
if xo.

· Even & Odd function

Even : f(x) = (2-x)
,
Yx =D

f(x) = X2

Ood : f(-x) = - (x ,
Y x + D

Sex) = X
,
Sw = x3

Increasing & Decreasing functions



Ionerfunctions : f(x) = X

a so odd a) even

#. .

ass odd a co even

Y

#&
a can even be rational numbers

a = 1/2 a = 3

... ..



Polynomialfunctions

P(x) = apx" + Gym + ... + a
,
x + 90

9 R => coefficients of P(x)

an > leading refficient, anto
Go constant term

&national functions

fix= P(x & &x) are polynomial functions

Algebraicfunctions



Frigonometricfunctions
Sin x

Sin(x) tanx = -

J ↳cos(X) cotX =

most important !
USCX = Stux

,

secx=
x

Recall : definition # rad = 15:
"

X ran = ()

Sin(x) = Sin)(x)
%

)

cos(x) = cs(()



#eriodicity

-



ExponentialFunctions

We will now stray some "non-algebraic" functions

Look back on the "exponent function"

xr

we only defined this when w is a rational number

If we fix a number
, say

2
,

the our next goal is to extend

za

from rational exponentw to all the real numbers !

Idea : For any non-rational
number r

m ca find a

sequence
of rational muber in aggreaches

~ as n + + x

,

--. in

then we get a sequence
of numbers (e)

Phenomenon : Im will agqroach some number in R

ie. there exists a real number S
,

sit.

2 - S





=xponential functions

f(x = at
, (a) ,

a + )
J

- J

# #..0 0

as oaa

largeline at 10 , 1)

-> slope 1

S -sloge 2-



Naturalexponential :

f(x) = e" : its tangent line at 10 . 1)

has sloge A
2ce3

2 = 2. /1828x) ...

we will encounter e in future classes

repeatedly



&One functions and their inverses

Ex/Counter-example :

- f(x) = X #· fix) = x

~

orizontal line test :



Inverse function :

Example : n-th power & principal noth root

f(x) = Xi

f (y) = X
,

( + f(x) = y
,

i
. e

.

x" = y

=

y
= My

N : f(x) doesn't mean Fix





Example : Loganaithmicfunctions

f(x) = a
+ (a), a + 1)

is one-to-one : R - By

So that we can define its inverse

f(x) =: log .

X : Ro-R



Graphs



Special one: Natural logarithmic
a = ei

lux = log ,

X



Example : Inverse trigonometric function

Sin is 1-1 on

this interval
,

henve we can define

its incere

Sint = 5 +, 1) + -,


