
4.2 The definite Integral

we formally define the intepration process

Il The Definite Integral

? preliminaries H t . . !

Xirr
""a"

? chop the internal La,63 up into h-pieces.
with of the rectangles is

Ax=b-an

b

? As "n' increases Ax decreases
Ax

H I T T
T i l l i t

n = 10 n=SO

? We pick a samplepoint inside of each
rectangle

Xity
o forma set of sample points.
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Definition
The Definte Integral of fix) from 'a"to'b'

i s  ( f i x ) d x  =  l i n
n?? i =1a

w h r e  A x = b - a

Provided that  is  the l imi t  ex is ts
Gil the limit results in
the same value no matter
the sample set Ex*, X.?

? The integration sigh is a stretched's"f

? If the limit exists we say that flx is
integrable on La,b1

" S" solde is read as "The integal foom a to.
of fix deex" . aib are called limits.

? Sa side = a fixed numbers, and is Not a
variable



(3)
? The delta-epsitor explain (weskipped)
reads as smaller andsmalle

'For every number E 70 given to us
we can find a number A Such that
For all nSN we have the inequalit

÷ 1

This must hold for every choice it sauple
ports xit in the region Xi, titt

o The proper presentato of the integral-is
b These symbols must

be both expressed
together

must
The "X" tells un that the linits of integrat

are constants in "x".

Bad excuples:
3x5 VS. 13x°dx

correct



x= b

? Termimology
f(x)d x

x =  a

e x : 2

Y=1

- x = 3

Cx=59 51407661

? An indefinite integral has no limits prent
and the results are wally a variable

indef. ( x * d x = + C
4

o r  / f / d x  =  F ( x )  F C
1

but x ' d x  =
4 10 4 4

d e f i n i t e

? The interpretation of S. lyde being the
area unde f(x) " not- entirely correct. We

wil l  see that f f led <0 - "reg
b arra



Thm: If fix) is continuous on La, b3
or otherine has a finite set of jump

discontinury, the f(x) is integrable

on Cabl and this S. Flide exist

C ,

? The Riemann Sum is the sam we used to
define the integral

l im
n o o s ,  = 1



Evaluating baste integrals

EX let +1x1=2x-3x' +4x-5
(a) evaluate a 'Reimana Sun"n for ((X) with

the RHS sampling and a=0, b: 2, n=4
saples

£ 0.5,1.0,15,2.07

a=00.5 1 0 ' 5  6 1 2 . 0  A X - 2 1 ,

(Lüi) populale

= 2(5) 3605) 74(05) 51z

+(24459-3615'7965)-516

+(2(28-3620°44620)-573

=Tel: +235+32+632

Calchate = 5 on 1.25 estimate S 324 5) 04
w/n= 4



(b) tully evaleate the R'S'' r n

= lim
n?o

L E  ( 2 ( * 1 ) - 3 ( 4 5 7 4 - 5 7 0 2 4

beg

H e e  X i =  i l x  &  1 x = 2-°n

- La 52(2) 3(2)71(25) -5712)7
f(x;)

= lin 222-. ?? -§ 3.212+84-2.2-553

= l i m

h

3 2 (n+1)

=im 8 (?)-4 774(?+811) 19

=Im SBACH25-4(1424) + 5(14) -107

= 81-4-12+811-10 - E z  e x a c t
answer



Nore: We will present farminlas, such as
d/x 1c )

n a t c = X

Note: we need not use formula on the

summatin formulas if we can interpet
the integral via geometry.

S I x ' a x  w i n  a r e a  i t
a corde

-  y= rT - x=



IIII Numerical Integration (Intoduction) @
If we cannot analytically evaluate an integral
we can use rectangle to approximate it.

The Mid Point Kule

'Fix)de= lim Ef(x:) Ax
n?o i=1

whse X; is the mid point of the rectangh

Xi = Xiritx: in the intul Exit)

Why the midpoint?

under est. over est.

HITT
The over estimation and under estimation

"cancels out" geneally speaking.



math 211 CW4b Name

1. Use the midpoint rule to approximate
the integral

oraig nel

H O



t o

Use the mid point tale with n=to
a p p r o x i m a l e  t h e  i n t e g r a l

x = 2

x÷0 Fedx

(10,

(i) b- 2-0
A x= Porteri

0 . 2

0  .

0 . 1

- it
1:0121.41.618

0 . 8

0 .

2 . 0

0.5, 0.7,0.9, 1.1, 1. 3,1.5,1.7,1.97

+...+f(1.7)÷+(19)

f ac te r  ou t  15
- + -

00019(18427
2nd Ex,, 420.872131155=24.174426

Check on Desmos ?



[I Properties of Definite Integrals.
accumulation is
direction desendent.

1a fWdx =0

Y = C

(cdx = C (b-a)

SE god 5564+5901

('(6-g)dx = fax-Jagdx
b

f ( x ) d x
a a

? Let M be the maximum of f(x) on [a, 63
let m be ththe minimum fex on _(a,b)

m (b-a) ? lafix)dx EM(ba)

M

m



EX Verify .

J I + x
We see Titx

is  the greater
functhe betreen

[ 0 , 1 3
?

visually
I . E .

But  analy t ice ly  me notew e  n o t e  X ' E X  a n I l
? Add 1 to both sides:X ' < X

X + 1 5 X + 1 still the

o  S q u a r e  n o o t x ' + 1 7
X + 1 stil l  tooe.

f e s t 0 . 6 - € 0 . 7

1 0 . 6
?

$ 1 0 . 7

0.7746? 50.83660

? Integrate S'Texady ? + x d x
more area.

l e s s  a r e a


