
Lecture Notes Math 235-0 Series and Multiple Integrals

Agenda for Friday, May 24, 2024

Substitutions, cont 2

Reminders

• Office hours Fri 2-3 in Locy 203, Fri 3-4 with Kai-hsiang Locy 212

! MyLab on substitutions due Sun

! Exam 2 Tuesday

Recap

The Jacobian of a transformation T given by


x = g(u, v, w)

y = h(u, v, w)

z = k(u, v, w)

is the

matrix determinant

J =
∂(x, y, z)

∂(u, v, w)
=

∣∣∣∣∣∣∣∣∣
xu xv xw

yu yv yw

zu zv zw

∣∣∣∣∣∣∣∣∣
Note: For a transformation from R2 → R2, use the 2×2 matrix J =

∣∣∣∣∣∣ xu xv

yu yv

∣∣∣∣∣∣
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Substitutions, cont

Geometric meaning of Jacobian
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Change of variables formula for double integrals

Suppose T is a transformation that maps a region S in the uv-plane to a

region R in the xy-plane. Then

∫∫
R

f(x, y) dA =

∫∫
S

f(x(u, v), y(u, v))

∣∣∣∣∂(x, y)∂(u, v)

∣∣∣∣ dudv

Example 1. Let T be the transformation given by x = 2u+ v, y = u+ 2v

(a) Find the inverse transformation T−1.

(b) Compute the Jacobians of T and T−1.

Remark. If a transformation T has Jacobian J , then the inverse transformation T−1

has Jacobian 1

J
.
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Example 2. Use the change of variables x = 2u + v, y = u + 2v to evaluate the

integral
∫∫

R

x − 3y dA where R is the triangular region with vertices (0, 0), (2, 1),

and (1, 2).
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Example 3. Use a change of variables to compute
∫∫

R

x− 2y

3x− y
dA where R is the

region bounded by x− 2y = 0, x− 2y = 4, 3x− y = 1, 3x− y = 8.
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