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#Change of variable to other coords in general

Recall. SSo fix, yida = She Fliese, rsand) a dA
Ex. vol of 3D ball

VR'-x°-ye dxdy

* Changing to cylindrical a similar to polar

* For polar, we have transformation:
Area of this a lothow much via determiment!

TCr,o) -3 (rose, rind)

* Jacobian can be computed by determinaut!

polar

# The Jacobian

ares • scales " Ar so



# Computing Jacobian

I. Let T be a I tol transformation from new coord to old condPolar: TCr.o) - (rose, rein o)
Cylin: TCr.0,8) = (reose, rsino, 8 )
Spher: TCP, O, 4) > (psin 4 coso, Psin A sino, pcos o)

2. Transform come swall rectange
PLAN

can be goveric

TIK,N) = (*(u, v),

C= (Vo, Vo + DU) E: (Lot Du, vo+ Au)

A=(k.,vo) An Bo(hot Au, vo)

For small enough
Area (TCD))
= unea of parallelegram

deterrimed by AC and AB
= VAC * AB I
= " (TCUo + DU, VO) - TCHO, NO) I * < T (LO, Vo+ DU) - TCHo, Vo) > I

= AnAv alas deldet si si

У

и

y (K, v))

Av kar.

D:

TIR

Autorin an TCE)

718)

Jacchion



# BD Jacction, very similar
Let TCa, W, w) = (x, y,z) be a I tol transformation

Jacobion of T is

Thm: If T is also smooth,

rect to cyln. T(r, 8, 8) = (rost, reino, a)
cost arsino o|
sin o rese

o
s rest@@reinzo=r

rect to spheri

7(x, y,!) ...= p° sim d

a(x,y,
A(u,v,w)=) = det Tory I SU

Ex:

aluv.w)

7(x, y,!)
d(r,o,2) =

Ex.


