









































































































a b
Change of variables y If 51
Motivatedfromthe ID formula

If dx
t Gly then dx q y dy
hence

b f x dx flgly g ly dy

Definition AtransformationTfrom un plane Jacobian in
higherdimensionto x y plane is a setof functions

no Y
T u u x y

u
T x y un

here

If x y TCU preimage

imagewe willconsider T that is C
and one to one that is
no 2points havethesameimage

Example 1 34 2V

y 0 1

a

x y 3C 3 2.4 4 2 1,5
b What is the un pointthat corresponds to x y C 3 4
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We solves for hiv But 2v 3
U A y 4

then
q 3u 2V 3

U 3
34 3 2v g
a 3

thus un 3,3

Example 2 Consider the set S fund we 10,37 u ecord
andthetransformation

Theo 24 30 n d

a Findthe imageof S underthetransformation T
SketchSand itsimage in 2separate planes

no
T

3
2 J
S

00
g 123 re

2 Y
un 10,0 0,0

3,01 6,31

3,2 12 1

10121 6 21

b Compute T solve for 4v7 inteamsof 6 g
1 2 30 2u 30
2 re u y 36 36 3y

54 a 3424 30
24 20 Zy U xt

50 x 24 F x y 5 9 un
Y



Change of variablesfounla

full Jacobian 2

y yh 34 a

d
determinant

If T air x.gl
domain Redomain

If fexiglda ffgtlxfeiul.ytu.cl 34 dude

R
d

note absolute value

ofthe determinant

3

Evaluate 14A where R is the circleofradius 1
at centered at the origins

2T 194

off R
Y 1

1 r

rust
y rsmG

34 if that root trait r

f 11A 1 r drdo rdr do
R



r s

SEE
29

Example 4 Evaluate

are ry
i a U

T 5

5 a
2

g 34
Steph Solvefor the inverse T

3 x y

x 3y

Steps Compute air points

y place Niv planes
11121 11 5

14,37 1 5

3 4 1 91
16,15 1.9

steps Santin 2 1 1



absolutevalue
134

Jacobian

Stef Compute

If G 4 dA dude

In I do dm

Indu Idu
1.411 4

4 0


