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Integrals and probability density functions

Area under a curve

The area under a curve between x=a and
x=b (for a positive function) is called the
integral of the function.

Figure: Example 1, 2 and 3
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Integrals and probability density functions

The antiderivative

Given a function f, if there is another function F such that F/ = f, we
say that F is the antiderivative of f. For a function f the antiderivative is
denoted by | fdx.

Note that if F is one antiderivative of f and C is a constant, then G =
F + C is also an antiderivative. It is therefore customary to always include
the constant, e.g. [ xdx = 3x%+ C.
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Integrals and probability density functions

The fundamental theorem of calculus

If £ is a continuous function, and F'(x) = f(x) for x € [a,b], then
[P £(x)dx = F(b) — F(a)
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Integrals and probability density functions

Density functions

The probability density function (p.d.f.) and
the cumulative distribution function (c.d.f.).
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Probabilities in R: The normal distribution

R has functions to compute values of probability density functions (p.d.f.)
and cumulative distribution functions (c.m.d.) for most common distribu-
tions.
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For example the normal density:
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Figure: Top: The probability density
function for the normal distribution.
Bottom: The cumulative
distribution function for the normal
distribution,
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Integrals and probability density functions

Some rules of integration

Gunnar Stefansson (editor) with contribuilntegrals and probability density functions



Integrals and probability density functions

Copyright 2021, Gunnar Stefansson (editor) with contributions from very
many students

This work is licensed under the Creative Commons Attribution-ShareAlike
License. To view a copy of this license, visit
http://creativecommons.org/licenses/by-sa/1.0/ or send a letter to
Creative Commons, 559 Nathan Abbott Way, Stanford, California 94305,
USA.

Gunnar Stefansson (editor) with contribuilntegrals and probability density functions March 7, 2022 7/7



	Integrals and probability density functions

