
SM223 – Calculus III with Optimization Fall 2012
Asst. Prof. Nelson Uhan

Lesson 42. Iterated Integrals

● Partial integration with respect to x: ∫
b

a
f (x , y) dx

○ Regard y as a constant (i.e., �xed, coe�cient, etc.)
○ Integrate f (x , y) with respect to x from x = a to x = b
○ Results in an expression in terms of y

● Partial integration with respect to y de�ned in a similar way

● Iterated integrals: work from the inside out

○ ∫

d

c
∫

b

a
f (x , y) dx dy = ∫

d

c
[∫

b

a
f (x , y) dx] dy

◇ Integrate �rst with respect to x from x = a to x = b (keeping y constant)
◇ Integrate resulting expression in y with respect to y from y = c to y = d

○ ∫

b

a
∫

d

c
f (x , y) dy dx = ∫

b

a
[∫

d

c
f (x , y) dy] dx

◇ Integrate �rst with respect to from

◇ Integrate resulting expression in with respect to from

Example 1. Evaluate: (a) ∫
3

0
∫

2

1
x2y dy dx, (b) ∫

2

1
∫

3

0
x2y dx dy

● Fubini’s theorem for rectangles. If R = [a, b] × [c, d], then:

○ ( f needs to satisfy some conditions, e.g. f is continuous on R)
○ Double integrals over rectangles can be evaluated using iterated integrals
○ Order of integration does not matter!
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Example 2. Evaluate ∬R(x − 3y2) dA, where R = [0, 2] × [1, 2].

Example 3. Find the volume of the solid that is bounded by the surface x2 + 2y2 + z = 16, the planes x = 2
and y = 2, and the three coordinate planes.

Example 4. Evaluate ∫
1

0
∫

1

0
yexy dy dx.
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