
A introduction to integration in dimensions

2 and 3

Dimension 2

Whenwe were kids me learnt how to compute
the area of simple shapes :
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Then it got more complicated... A

But out ancestors discovered - - I

Acel= int
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On infante domains

The definition of the integral allows for infinite dorais
too lot unbonded fuctors on finte domains (

-> if the function is positive - FubiniTarnelli tellus

that we can calculate it by witing itas an itrated
&

intgal how mewant. (The result may be infinite but
the result well be the same no matter what).
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Advanced remark

One of the sublettes of measure theory is that there

cre sets E such that ECBLIB) or which one
can find At BUR1) with JCA)=0 and ECA !

It would ecem natural that such on t should be

measurable and J(E) =0 ... this leads to the

notion of "completor" of a measure...
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Tample E={0e abse
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= cr ie .

↑ n ,
0
,0) = I

then /Jac (n , 0 ,0)) = aba

and

I dadydy=abedudrole
where E'= [0xu2 + r2 +w2x}

-> spherical coordinates n = 1 ... a = n ... -= --
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Themiddle equation is y (1 + 25) = 0
Flaigiz)

which means yo or d -- if(4,y,z)
Case if y

=0 j
= xh

S
a=z

S2 22+2x+3) = 0(s) S (x - 3) = - 23 ES

22---- al
= -J-

flu,yit fleigist

a
7 = 1

So this leads to the solution (1
,
0
, 1)

I(1 ,91) = 5
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A general statement

het : /R"-IRM be a differentable map

and celR"
. Assume that : do (xyiz) is of full

rank for every (riyig) ¢(3) =M

(02) = Clas,..., ne1RY , fl yn) = <3)

Let f : IR" -> IR .

Then a recessary condition for

Gigiz)EM to be a local extrema of f

relative to M is that :




