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Gals· Define integrability and integrals
· Definite integrals and signed area and averages

Recall that for f : la , b) - 1 a function
,
a Riemann sum

forf (relative to a regular partition P = (a = xo < X ,
< ... Xn

= b) and
choices* [xi , Xin] , Kien) is

(
where Ax = Xi -Xin

= Ea and is independent of choiceof

Che IfImf(xAx existsthe we say that
is

integrable Cover [a
,b) and write



"f(x)dx :=n

Not all functions are integrable ! E
.g . f(x)=No

is not integrable over 10, 6) for any b30.

&infinite
area

but integrable ourla

ob
despite "blowing up. "

Somefunctions hamdifferent
limits of Rieman s a



😱

E
.

g.
the function XQRTERdefinedba of the rational

numbersQ
↑ (x)

= 20 i isirrational
openta

Over 101)
,
if we take rational all Riemanleat

to 1 ; if allirrational, they've all 0.

Eat If f:(a,b) ->R is continuous /or piecewise continuous),
them f is integrable . I

prove in
Math 112.

·

↓



🧯 🧯

Terminology
(definite) integral

-Ed ofAna

~ variable of
Lintegrandintegration

of integration

Note(f(x)dx= flu)du =If
* Monday wr saw that via right Riemann sun
x= for f(x) = X

,



xAx
Thus jxdx +n f(x
Does this make sense? y =X

&area 1 : 1=
1

Polem Use geometry to find"(x2)dx.



th(x-2x= -22 =8

Note (of(xdx = Cabrxaxis) Jaabelowaa (
area b/ y = f(x)
and X-axis

= ((f(x))dx F
Properties of S

· fa :0
f



· f(xdx = -Sf(x)da (conventiono

·(f(x) + g()dx=f(x)x +g Clinearity
,a

=fa
a Ib

Poblem Suppose If(x)dx = -3,d = 4
.

Find J: f(x) dx
E

gf(x)dx = [f(x)dx + [f(x)dx



- 3 =f,f(xdx + 4 = (f(x)dx = - 3 - 4 = -7

Corrison There If f(x), g(x) for all azxab
,
then

(f(x)dx, ( g(x)d
(1) If f(x)30 on [asb]

,

therIx,
0.

(2) If me f(x) < M on La , b]
,
the

milb-a) f(x = MG-a)
. W

1mdx = m . (b -a) = f(x)[M - (b -a) = famdxa "



De The
average value of fin on (a

,b)

fare :-a) f(xdx

At faceheight of rectangle whose signed area = signed
area bir

y
=f(x) and x-axis)

face-i Prem Show

~
constant !

Sh (f(x)-fave)dx = 0.



E"(f(x-fave)dx = ]f(xdx- >faced
= Sfxdx- face S1dx

S d b -a3 -= c
. (b -a)

= O
.


