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Integrals and probability density fun
tions

Area under a 
urve

The area under a 
urve between x=a and

x=b (for a positive fun
tion) is 
alled the

integral of the fun
tion.
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Figure: Example 1, 2 and 3
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The antiderivative

Given a fun
tion f , if there is another fun
tion F su
h that F
′ = f , we

say that F is the antiderivative of f . For a fun
tion f the antiderivative is

denoted by

∫
fdx .

Note that if F is one antiderivative of f and C is a 
onstant, then G =
F +C is also an antiderivative. It is therefore 
ustomary to always in
lude

the 
onstant, e.g.

∫
xdx = 1

2

x
2 + C .
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The fundamental theorem of 
al
ulus

If f is a 
ontinuous fun
tion, and F
′(x) = f (x) for x ∈ [a, b], then

∫ b

a
f (x)dx = F (b)− F (a)
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Density fun
tions

The probability density fun
tion (p.d.f.) and

the 
umulative distribution fun
tion (
.d.f.).
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Probabilities in R: The normal distribution

R has fun
tions to 
ompute values of probability density fun
tions (p.d.f.)

and 
umulative distribution fun
tions (
.m.d.) for most 
ommon distribu-

tions.

For example the normal density:

p(t) =
1

√
2π

e−
t2
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Figure: Top: The probability density

fun
tion for the normal distribution.

Bottom: The 
umulative

distribution fun
tion for the normal

distribution.
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Some rules of integration
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