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ODESSA – 2023
Topic  3. 4h  Indefinite integral
Let  f  be a continuous real-number function of a variable x. Consider y = f (x). The

indefinite integral of  f  is a antiderivative  F  added to a realnumber constant c. This is written as follows:

∫ f (x) dx = F (x) + c

where dx represents the differential of x.
Basic properties of indefinite integral
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where a, b are arbitrary constants and  f (x)  and  g (x)  are arbitrary functions.
d ∫ f (x) dx = f (x) dx                    ∫d f (x) = f (x) + C
Integration by inspection

The simplest method of integrating a function is by inspection. Some of the more elementary functions have well-known integrals that should be remembered. A few are presented below. 
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Practice
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The Method of Substitution

In this method a change of variables is performed in order to obtain a simpler integral. The integrand function is expressed in terms of the new independent variable, which then becomes the variable of integration.

Example.
Find the integral

[image: image16.emf].
Solution.  To do this integral we’ll use the following substitution
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[image: image18.emf].
Practice
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Integration by Parts

This method, which is also called partial integration, consists of application of the

formula 
[image: image21.emf]
Example
Find the indefinite integral

[image: image22.emf].

Solution. There are two choices. We could let  u(x) = x  and  sin (x) = dv/dx, or we could let  u(x) = sin (x)  and  x = dv/dx. We make the first choice because the antiderivative of  x  is x2/2, which will lead to a more complicated integral than the one containing x. With this choice
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= − x cos (x) + sin (x) + C.
Practice
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We should also point out that there are integrals out there in the world that just can’t be done in terms of functions that we know. Examples of these are:
[image: image26.emf]
That doesn’t mean that these integrals can’t be done at some level. If you go to a computer

algebra system such as Maple or Mathematica and have it do these integrals here is what it will

return the following:
[image: image27.emf]   [image: image28.emf]   [image: image29.emf]
So it appears that these integrals can in fact be done. However this is a little misleading. They are the definitions of Error Function, The Fresnel Cosine Integral and The Sine Integral.
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