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Here are some things I want to clear up after the first quiz. Make sure to regrade your
quiz!

1. The indefinite integral
∫
f(x)dx means precisely ”find the most general antiderivative

of the function f(x)”. Therefore, the only method you have for computing a indefinite
integral is to fit your integrand into the tables on page 341 and 392. All other techniques
such as u-substitution, IBP, etc. should be there to help you achieve that goal.

2. The definite integral
∫ b

a
f(x)dx represents the ”net area of the region bounded by the

curve f(x), the x-axis and the vertical bars x = a and x = b”. Therefore the most
natural way to solve a definite integral is to treat it as the area under curve (method
1). Sometimes it is hard to directly find the area under curve (for example, the region
is not a triangle, rectangle, circle, etc.), and Riemann gives a more ”analysis” way of
looking at the problem: cut up the region in to thin long strips, approximate the area
of each region by a rectangle, add up the areas then take the limit (method 2). This
is essentially the same idea as computing tangent line from a bunch of secant lines.
Finally, you can also compute the definite integral by using the fundamental theorem
of calculus part 2 (method 3). Here the key step is to find the antiderivative of the
integrand, which goes back to 1.

3. Recall the definite integral is really a shorthand notation for the limit of the Riemann
sum: ∫ b

a

f(x)dx = lim
n→∞

n∑
i=1

f(xi)∆x

where ∆x = b−a
n

is the width of all the rectangles and xi = a+ i∆x the right end point
of each subinterval.

How do you remember the shape of Riemann sum? Look at 2. and associate it with
a picture in your head. Let An =

∑n
i=1 f(xi)∆x, then the limit is just limn→∞An. n

goes on top of that
∑

symbol, as it is the number of subintervals you have. Since you
always start adding the rectangles from the 1st rectangle, there is i = 1 under the

∑
symbol.

4. Most mistakes come from having the wrong antiderivatives, or treating nonlinear func-
tions as linear ones. The best way to check if your antiderivative is correct is by
differentiating it: if you don’t get the integrand, then you probably did something
wrong. An example of mixing up linear and nonlinear function is

√
4− x2 6=

√
4−
√
x2

and the classical 1
x−x2 6= 1

x
− 1

x2

TL;DR

• To compute a definite integral:

∫ b

a

f(x)dx =


net area under curve

Riemann sum

FTC, techniques to fit the integrand into table on page 392

(1)

• Chcek your antiderivative by differentiating the result, and be careful with splitting
functions!


