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Quit Let x be a real number. Algebraically evaluate
lim (2-x
h -> 0 h -

=
lim h l expand ,

can cel]
n+0

=
Im th)

[factor
, cancel]h-0 ↑

= lim(2x + h) = 2x levaluate at h =0]
h+ 0



Goals· Derivatives as functions

· sketching derivatives · Differentiable => continuous

Recall For f a function defined on an open interval containing
a fla) =

lim fixf:al
X- a

h

Defi The derivative function f is the function

f'(x) = lim fil-f(x)
h+ 0 h

with domain those x for which the limit exists.



E
.g.

From the
quiz ,

if f(x) = X
,

then

f(x) = 40 -x
= 2x

.

E
.

g.
If f(x) = *, them

f(x) = im E
= in .

=



=n+)
=

:
. e . (x )" = -X-

Leibniz notation
-

Notation
f(x), (f(x)) ,

and

if
y
: f(x)

, i'
and I are all rotation for the

dX

derivative function
.

To evaluate a deriv in Leibniz notation:
a

There is also Newton's fluxion/flyspeck rotation : i ,
fetc.



Leibniz notation y comes from dylim

Ayg .

~
weoa

A j

X X+AX

Sketching graphs of derivatives

lim (r)" = +N
y:x

x+ ot

= or i ~

T

#
Y=



Let's work together to sketch the derivative of
this function :

g(a) =m
gla

y
= g(x)h

For ↳0
,

glagla) =
slopeI

st is negative
&

&

⑧

⑧

y =g(x)
O

1 I

I

- ath a th

g
is not differentiable at a

O



Thi If f(x) is differentiable at x = a
,
then f is continuous

at a

See $3
.
2 Thm3 .

1 for an algebraic proof.

Want to havelimf(x) = f(a) given f(a exists.

Well
, fal =Im* so if f(x)-fial + 0

X+a

0
then the limit defining f'(a) does not exist
Thus f(x) -f(a) + 0 => f(x) + f(a)

.

x +a x -a

·

-

'a



* continuous differentiabla
i

E.

g .

· f(x) = (x) is its but not diff) at x
= 0

·+-xfunction

if x = 0-
DNE

.



Problem Find a,b in IR such that

f(x) = S
ax + b if x < 3

x2 if x >
, 3

is both continuous and differentiable at x
= 3

Ht Need lim axtb = 3 and A = daxbaX-> 3



ProblemSuppose f,g are differentiable . Explain

why (f + g)" = f +g and (af) = alt') for
any

constant a


