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Goals· Mean value theorem for integrals
· State FTC 1 & understand why it's true
: use FTC1 to evaluate derivatives of accumulation functions

Men value theore : f : (a , b) -> Rets on lasb]
,
difft on (asb).

Then there exists c in (a
s b) such that

f(c) = f)
Slogan Instantamous rate of change at some point

is equal to ang rate of change.



Mean value theorem for integrals If fila ,b)-R is continuous,

then there exists in tasb] such that

+(c)=xd
fare-n

Slogan A continuous function takes its average value
at least once.

Roof By the extreme value theorem ,
f attains its min and max values

m
,
M on Ta

,
b)

.

Then m=f(x) = M on Lasb]
,
so

m (b -a)f(x)dx M . (b -a) ·
=>m



SinceLghf(de is between mon

+ f takes the valuesm,
M

+f continuous

the intermediate value theorem implies there is some · for which
b

f(c): / f(x dx

# If f : [a , b) -> & is continuous
,
and y

= f(x)

2 accumulationF(x) = = S
"

f(tdt
, function
~

then F'(x = f(x). off a) X

F(x)



Call F(x = S
*

fit)dt an accumulation function.
F

Slogancumulation function of f is an antiderivative
-

of f. I
antideviative off

If We have is a function F such
that F' If

F'(x)=/m
x+h-)

=Inf(tdt - ( f(t)dt)

:ImIHat igb
-

average of over [x , x +h]



By MV54) , there is some c
+ [x

,
xth] such that

f(z)=74 at

As h-0
,

c + X
.

Since f is continuous,

lim f(c)
=limf() = f(x)

h+ 0

Thus F'(x) =limHat

=mf)
= f(x) as desired.



Eg. If gett
= fact ,

then git=

Eg. It F(x) = )
*

cost at
,

then we can use the chain rule to

compute F'(x) .

Let u(x) = x) . Then F(x) = )
.

"Most at

and F'(x) = cos(u(x)) - u'(x)

= c(x3) . 3x2
·

Boblem Let F(x) = /
*

Edt
.

Find F'(x)
·

#



Ener F(x)=Edt-ltdt
so F'(x)== = 1

T

-43dt = g(2x) for g(x) =)3 at

thisEdt = g(2x) - (2x))

= (2x) . 2 = 16x3



Note If G(x) = fixfeldt ,
then

G(x) = f(u()-u(x)
.

Cria chain rule) .

11) Informal proof of FTC1

2) Continuity hypothesis



#blue arra
What iff has discontinuity ?

# sim


