523 idea : In+e3rais ocrise when o.dd:nj o Continuum of

b
‘Linj Zuo.nhhes. You can think of J fx)dx like a 53 Sum
o

él..q - Ave,ra.je, Volues

Recall : The averaje_ value of ceal numbers '33; ...,jn is

Y, + Yot o+ Ya 44— add all Zu.on"'l'fics

Yuy. =

n

| 4

divide bJ the number of

Zuan-li-/:e..s (H\e_ Sample s:ae)

5;m;\wlj, we Cown def.‘ne, 'H\e na-hon of an “avera.je" ][or

inﬁni'}e[cv.] many lu.anh'hes. Spcczfmaﬂj, the average value

of a continwous function :‘j= £00 for xela,b] s

[ b 1 “A&d" all 2uwﬂihcs
)(.av". = b -a f(X)dX
n a

——— Divide bj the le.wj-}h of [4,5]

(Similaf ) d'.v’.di.nj b:j the Sample Size!)



Geometeically :

J

Area  below faVJ = Area oabove )Cmﬁ

d
j“a\lg A| \ A A1+A3= A?.

Ex: The overage volue of f(x)=x‘ for xelo,1] s

1
j""ﬂ': ;J )((X)AX J/\ .
1-0 . f(x)=x
1
= 1 XLJX
,, fuyes
= L H .\X
3 T Exercise from 1

last time!

Notice:  Tn both pictures above, there s (ad- least) one

Poiv& Xz=C Where f attains s average valuwe. When )L‘

is continwous , this will alwajs occus!




The Avecage Value Theorem (AVT)

Tf fx) is continuwous on [a,‘o:‘, then there exists

a Ce¢ [a,b] such thot

b
OF ﬁj $(x) dx

(0}

Proof: By the Extreme Value Theorem, § attains
maximum and minimum values on [a,b]. That is, there
exist m, M such that

me )¢ M foe all xela,b]
where M= f(c) and M=f(c) for some c.,cze[a.b].

Thws, bj owr iv\*e_sraL Proper-l-;e_s, we have

b
m (b-a) £ J f6rdx ¢ M (b-a)

Div;émﬂ ‘95 b- a,




b
m < b—J )C(x)dx < M
(s 8

hence

(C) = —J )C(x)dx < )C(Cz)

Since f is cowl-inuous) \oj the Tntermediate Value

Theorem , there exists ¢ between ¢, and Cz Such that

f©) = =1 foodx,

(133 reol_mreé . [ ]

Example:  Suppose g is continwous and Jf(x)dx = 1

Show that there exists ce[a,sj with JC(C5=LII.

Solution : B:j Yhe AVT there exists ce (2,57 with

)
! |
f(c) = £Vj = EJ ]c(x)o‘x z 3.\7_ = "1"

aQ
as desired.



