
A-veragevatee.CC LP 2.2)
Goal : compute average value of a faction .

#
area I

a a
a b

find I C- R sit . area I = area
2

fence) , foxes . . . .
fan)



Avenger
Definition :

consider data points fs , fz, . . ., fu ( a collection ofreal
numbers . The arithmetic mean Fane is

f-one -- I =
= IT# fat. . . . tfw) = ¥

,

f;

(
discrete qeontity : avenge

value of N samplings of a function .

Noo suppose we
want to define the

"

average
" of a function

f-Cx) on as a E b .

Riemann sum .



tvd. )

Find the average of fox) on Ea, b] .

o Partition Ea
, b] into N equal segments Exit > Kid

.

( xo -_ a
, xµ=b ,

Dx = b)

• Pick Xi E [ Ki-i > Ki) '

o Compute mean of foe:3 , for:3 , . . .

, fun
.) :

fave = I -Sfs -- I foci) .

• Multiply and divide by Dx :

fave =
×. fax;D me a ⇐ fabfcx>doe



Mean of integrable function .

Let f be an integrable function
.
then

the average value
F of fox) for oc in

[a, b] is

fare = I = beta fab fax) da .

For positive (or negative) function :
f ch . a) = Sba fax> doc

s
-

- I ⇒ sis da = 5. feoddx
area I = area 2 .



Example I
-

y
-
- XZ

Find the average of foes -_x2 on Osx E3 .

By definition :

I - jog!x2dx s¥€s=3
3

= Ig If I shaded area are
0

equal
=

2-7
g

= 3 .



Example 2 .

be the speed of a particle on a

time interval oEt ET. what is the average speed?

T = ÷ f! vCHdt
= ÷s; day

at

= ¥ [ acts]?
=
xco)

lavagevelocity is distance travels
an

total time .



Eixample
A cup of tea has a temperature of 95°C in a

room where the temperature is 20°C . Newton's low

of cooling states the temperature of tea after time t

obeys Tcf) = 20+75 e-
t↳°

What is the average value during the first half hour?

Et: Tane = ÷ 20+75 Etta) dt '

= ⇒ [ 207C - 75
. so e=45o]3°

0

= 20 - 7÷so e-
315

- ( o - 75.3¥
= 76.4°C .

I



Mean value theorem for integrals .

""

Fm : If fox) is continuous on [ a, b) then there

exists a number c e [a. b] s -
t .

fabfcxsdx = f- cc) . ( b - a)

Interpretation : ¥ gabfcxsdx = fees .

- -

somewhere on [a ,b]
,
the function takes average value .



Example
Find the number c so that the MVT for integrals

is satisfied for fox) = 22+3×+2 on ⇐ x E 4

averse value = ÷ f! +3×+4 doc
= }[ 31+321+274

I

= 's + ¥+8 - I - ¥+27
= 99
-2

'

c' + 3c+2 = ⇒ c'+3C - 95-2=0
⇐ -3±zIE€ -3±I⇒ )


