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AreaProblem

#yquestions : 2
.

What is the area of a rectangular ?

2 -- area of a triangle ?

3
---

area of geometric objects with stright side
=> divide into triangles

properties of A a a function : planar bounded object -> a member

rectangular a
,
b = A(() = ab

· A)S , HS) = A(S) + A(Su)

· sas
,

= A(S) A(S)
-

&nation :

itS Seancloseenough
,

th As So

A circle

answer = ir (v = radius of the circle

i . e. he give a definition :

A() = Tr

but is it compatible with the orignal function ?

El : define the area function gerously !

then use it to compute Area of a circle



resuderafia on tab) => Continuous curve
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Area of the shadowedregion
?
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,
x + to, 1)
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↑Method 1 :

Messibilitytest : wadomly choose a point in 50
.
17 * To

, 17

A)S) = probability of the point lies in S

~I
choose a pointe in legedly
the time that point& So

Our intuition : A(S) = fin



&

In real life we can only do finitely many tests , taky N + +
/

means we have to t do infinitely many times ! which is impossible-
·tallthe value Sor

But by doing test
,

we can only get a

sequence
of rational numbers

different test- different sequence , how do we

argue they hav same limit ?

#Method2 :

Approximation by rectangular

Cut to
, 1) into N part

To
, 5)

,
[

,

], .... 1)

ht( region using lett) C S a /region using rig (
endpoints endpoints

Hu ↓
se SiN



A(SE) = o x + + * x * + + V +...-

=
=

-

=-- c+

A(S5) = * +* + ( + * +... (

==N

=- + + t

A(SP) = A(s) = A)S)

--
-> A(s) = 5 + 2+

for all NS 1
, taking N + + x

5 = A(s) = t = A(s) = 5
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A(5)=
I... = Ze

Fee
-e
= 2/1-e-7) . te

A(S , ) = 2(154 ·Fe



Pote

Kikkay :

a
e

Fer-

L'Hospital
lin ==

+- 0 +

2(154· F. e A(s) < 211-e) te

1 - e
+

- A(S) = 1 - e
- 2

=> A(S) = 1 - e
-



=ormore general regions ,
we can also do this

Cut [a , b) into N garte :

[a ,

a +E
, ....

[a+ bab
I

,

I

,

then choose a sample point X * I , +
region "hear"

Zf(x) us an approximation for Als)

lower

Sy = take Xt to be the absolute minimumpt in Ii

googer = take X* to be the absolute maxism ut in I
:

N

Tower
=> S

,
c S a Super

=> A(S) = A(S) = Als

Ihm : fin Alstomer =
fin A) s,

N + +x N + + q

it f is continuous



We can form the Riemsur su for any functions
but limit way

not exist !!



Moreover , if f is integrable over [a , b),

we can divide [a , h) aribitrarily, as long as

subinterals I : 0,

the st X :

"

can also be chosen aribitrarily !

% S ? xdx = 5

Sje * &x = 1-e-



Basicproperties



&

back to the area problem

If we have a rectangular a xb

consider f(x) = b
,

oX=

A(A) = 9 . f(xdx = fabdx = b . ja2dx
#

-

= ab



#efundamental theorem of Calculus

hearea ster" tioenf on tabl
,

defin

g(x)
= f f(t)d+

&J f(t = + ,

g(x) = S
.

"

+ de
N
-

L

= Min f) ) . >
i = 1N -+ y

= li
- * = X

: lin Fi
N + + x

N ++ N

= x .

Mo I k + ) = Ex
N + 0





Review on anti-derivative

if F = f => F is called a anti-durative

all the other are of the for F + 2

e
.g.

x- [x* + (n + +)

* -(n(x) + 2

X

E
X

- a + 2

sinx- - cox + 2

cosx un Sinx + 2

as :
Mei





er . (2xdx
S

S : exdx



f continuous on [a, b) !



-Areaof the circle

-unitcircle: x+ y = 1.

we only calculate the part in Quadough I.

five Fer ,
exel

[Fdx=+ !2

*

= + E + 0 =


