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continuity A function f is continuous at x = a when

↓ f(x) =f(l

A function f is continuous on an open
interval when it is

continuous at every point in that interval.
- ets

&

-
dists

E
.

g. Polynomial functions are continuous on R

· Rational functions are continuous on their domains
V

· Trig functions are continuous on their damains
.



·Composites of Its functions are ets .

E
.

g.
A fly travels east at a constant speed until it

impacts a westbound freight train :

displacement
t

· velocity
g t

8



Types of discontinuity
-

- -

removable jump

: um
infinite essential



Seants M allows

X4a

~Lindousa
I-1

a
h
X = at h

f(x) - f(a) lim9
slope of LM see =

- difference x+o X- O

secant X- a

- flufl
S quotients

NE

Tangents x -a (or h+0)

lim f(x) -fal him fath-floI -

Mean X-a X
-

a h-+ 0



E
.

g.
Let's find the tangent line to f(x) = x at x= 3 :

Man
= Inf The targent line passes through

(3
,
9) with slope 6 ,

so

=Com
y
- q = b(x -3)X- 3

=
lim (x (x +3) (t

y
= 6x - 9

x- 3 x-3 y =
xh

x +3

= hm (x +3)

W= 6



Y

slope m
&

(xo ,Yo)

X

point-slope : line has egi

y
-

yo
= m(x - Xo)

(x0
, yo) = (5,9) m = m tam C



Note Also have

Mtan
=
lim flif(3)h+ 0

I
I'm 1h-n+> 0

I lim 9 +6h +h - 9" th+ 0 T

= him (6th)
n+ 0

= 6
.

as before



Problem Find Man at X
= 4 for flx =V via one of limit

defins
.

x -4 = (2).
Vi

-

mai im ExI (k + 2) k +15 =Vi ?

=Im No !

+2)=2

:o



Derivatives

Defi let fixt be a function defined on an
open

interval containing
a
.

The derivative of f(x) at a is

f'(a) :

= /mfalfaa
provided the limit exists.

I
.
e
., f((a) = Man !



Rate of change
-change in f

Mse :
f(fla) = = average

rate

X- G of change over Ia,]
-

change in x = h

S M
= f() = instantaneous rate of change-

If f(t) is displacement or position at time +,
them f'(t) is velocity


