
Defiriteintegral
Goals :

is Definite integrals .

o Even and odd functions .



Defiikionofdefiwteintgral
Recall limit of Riemann Sam is the area under curve.

Area = ant:3
.

fcxi) da
-

Riemann sum .

° DX is the width of the sub intervals .
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Definition of definite integral#contd)

This limit is called definite integral denoted by

Jabfcxsdx = nhjma.IE
,

fix:S Doc .

provided limits. ( see a P 1.18 and lil .9)

• If the limit exists then we say f is integrable
on Ia

, b) .



Defiwtionofdefiwteintgral-ccont.IT fox)

~

fabfcxsdx -¥a T {offender
o S is the integral sign resembling

"

s
"

forsumo
fcx) is called integrand .

o a and b are called limits of integration .

④ Sabfcxsdx outputs a number that depends
on a

, b but doesnotdependonsc



Integrabilityofafanction.li
a

-0

o
-th. ¥.

A
b b

Conti nous fine # of discontinuity

ThmCC2PThmli
If f is continues on [a. b] or only has a finite
# of discontinuities , the f is integrable on [a. b] .



Example
° FBI doc = ? o Sobxdx = ?

integrand = I integrand = x

limits of integration = 0, b

¥*
.

o

O

area - ⑥ b
area = b.bz =zb2

fear ME



Amoreinrocvedexample Sabf dx=nli→ma¥fcxi9Dx
{
"
⇐2- 3x ) doc integrand : x'

- 3x

limits of integration : Ood 4 .

• Riemann sum : a=O
,
b - 4 , DX -_ ( b-% = 41N

, x.Eatin
height fright endpoint ) fcx;)
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= f-( 4in)
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Amoreinrocvedexample (contd)

o Area is limit of Rni cousin

A- em Rn -- e.mfoaniiiiic.ci:iinn-Soo n →a 6ns 2m2

fosses?
> o

= 6¥ - ¥ =
- 83

o most of the area is under

x-axis .

"t
f

f = x'- 3K on [ 0,43

fox) Bx co



Definite integral outputs signed area
-

i.EE.
° Adds area above x. axis .

So
>

f dx

o
Swbstraets area below x- axis .

=L

exercise : Evaluate f!x3t2xdx .



Exercise Sotxtzxdx limits of integration ,
a -- O

,
b --I

0 Riemann sum : DX = (b -a)In =
'
In , Xz = a

c- I DX = in

f- cafe) = fcxi) = Ing + 2nd
rn-i.E.cat ÷
= + E.÷.
= I n2Cyr + nzz rent

)
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= nYy÷5+ncn It 1=¥
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AppLmpum
Recall : distance = velocity x time .

Compare to : area = height x width .

IHegralofvelocityasafanctimoftime-isd.to#
Assume we have velocity reading at different time :

aVelocity

I:→"cEtE¥I Inapprox distance :( using right endpoint ) i
Rn = 10 . ft +8+11+13+12 -111) = 620 M '

time Cs)



Basicpropestiesofdefiwteintegral.Thm@2Pl.2.l3.Letf.gbe
any integrable functions

on Ea, b] . Let A
,
B
,
C be any

constants .

° Sabffcsdtgcxs)dx = Sabfcxsdxtfabgcxsdx .

( Editbi ) = Tait 2- bi)

o Sabc fox dx = C fabfcxsdx .

n

Integral is a linear operator . Thai +bi )
E-a



13asicpropestesof-defiwteintegr.ae#outd)

o fabffcx) - god) dx = Sb fox)da- fab god da .

Sab( f ex) + C- goes) ) dx

o fab C doc = C ( b- a){ Saba feast B g ) da = A fabfcxsdxt Bfabgcxsdx .(
follows from first to property !

ex : So x'+3×+2 ) dx =
5 {If da t 3 dx + zfotdrx

in
2 .



Domainofintegrati.cn# ex

ex : o Sioooe" da = ? lol 1¥
a 100

o for any a ER

{needa = Sie"dxtSa%dx a-ay

en:3. .

toxins:
↳

Tim : o faafcx) dx=0 La - b) In

ofabfca) da = - {
"

fox) dx
= - Cb- ayn

c
1-1

• fabfcxsdx = af fax> dxtfbfcxsdrx a b



Eixample

compute Saba doc using Six doc = £ .

-

= fix dat Soba doc x

= - foaxdx + Saobxdx
= - E - Ia .



Even and odd functions . fact se # fox)-_x3

- ft 'd = C-so? se f C-⇒ = - 38

Even function odd function .

DLP) Let fox
) be a function ,

t

o fox) is even if fcx) = fax) for aux .

O fue) is odd if fcx) = - fax) for aux .



symmetryinintegra.fi#
¥p het a so be a real number and f an

integrable function .

0 If f is an even function then

f! fend dx = 2J!f Gd dI. 'a
'

a

• If f is an odd function ,
then

!! fora da -- O -a¥



Example
Fte cosxdx . given asxdx= 1 .

- -

2
Tosca> doc

= 2
- I

= 2 .

=


