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kiemannsumanddefiniteintegr.ae# also called Riemann Integral)
Q . How is Riemann sum and definite integral
related ?

Let f bea function from IR -3112 .
The Rieman sum

of f on Ea, b) is :

partition Ea, b] : a c as cxz . . . Laine nie . . . can -_ b

xie Tai -i. xD
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Definiteintegral

Definite integral is limit of Riemann seem
,
if it exists .

Definite integral of f on Ea, b] is

fab f doe = In.in?gfcaissx .

n
-
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} fears dxdy



Warship
Let f :[a. b] → IR .

het Rn be the Riemann sum off on Ea. b] using right endpoint .
Let Lu be the Riemann sum of fan [a. b] using left end-point

'

Q . State a condition on f such that fo = c

-
① fab fcxsdx 3 Rn fox)

• f ' so trace a c- Taib)
I

• fcxg z fled for du " 28 a b

• few e- c H x c- Ea,D -

② fab food. s
. Ln µfcx7dx

E Rn

• fox) > fly) for all 429 fbafcxzdx) E Ln



Integoabictyoffunet.IQ
. TIF : Integrable functions are continues ?

Is get = { tf tf ! } integrable on [0 , 432

4

⇒ yes .
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Integrabictgoffunef.cn#ontd)rn-...E.fcnI- e) In =

.
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f!get At = 6 + I = Hz
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Some properties of definite integral
-

Suppose f- and g are integrable on Ea, b] .

① If f-Cx) 30 for an axe [ a, b] then fabfcx) doe 30
Remark : Sabfoxsdx is signed area .

② If fox) E god for all see [a.b] then

gcx)

- su,
fabfor da s fabgcx, doc .

\# Sbacfcxs - gcxDdx SOa b



Some properties of definite integral (contd )
-

Suppose f and g are integrable on Ea, b] .

③ Ifabfcx) dat s fab Ifcxsldx (triangle inequality )

l atb l E lat c- Ibl

f- ca> = a

¥.

""" ¥
.

f-Cx) Elf 1 If 1=1×1



Some properties of definite integral (contd )
-

Suppose f- and g are integrable on Ea, b] .

④ Let M be the maximum of f on Ea, b] .

Let m be the minimum off on [a. b ] -

Then
.

mcb - a) E fbafcx) da s M Cb - a )

E¥¥¥
.



Q : find a lover bound and upper
bound for

-1 - za I {
"

sink) cos ex) doe I 1- 2T

÷t*÷
Q : TIF : If 1mi s, IMI

,
then fab food doc so .

It :*



Lineaetyofdfiitintegnat
⑨ fabffcx) + cgcxs ) dx = fabfcxsdxtcfabgcxsdx .

polynomials are easy to integrate
. i.e fabxhdx is easy .

het Pnc = do -1 Ex + azx 't . . . + an xn for some

Aj E IR i = 0, I, . . . ,
m -

Thome ( Wierstrass )
For any

continuous function food , 't exists

a polynomial pncx) such that

pncx) a f- Cx)
Sf Goda = Spn doc



symmetriccondanti-symmtsidintegr.ae#
Solve £215-13×3 -x doc .

erenfunck.cn#hetf:lR-slR . f is even if

← → fcx, = fc-x) for all a.

-+ *
oddfun-et.cn : het f : R→lR . f is odd if

fox) = - fc-x) for cell x .



Evan : Iaaf dx = zfoafcxidx
odd : faafaodx . o .

x3 Sabanday,
¥
.

=
.cn


