4.1:  Antiderivatives Indefinite Integration

1.  Definition of an Antiderivative


A function F is an antiderivative of f on an interval I if F’(x) = f(x) for all x in I.

2.  Theorem 4.1:  Representation of Antiderivatives


If F is an antiderivative of f on an interval I, then G is an antiderivative of f on the interval I if and only if G is of the form G(x) = F(x) + C, for all x in I,  where C is a constant.

· The constant C is called the constant of integration

· The family of functions represented by G is the general antiderivative of f.

· G(x) = F(x)+C is called the general solution

Consider the following:

· If F’(x) = 2x, what would F(x) be?

· If F’(x) = x, what would F(x) be?

· If F’(x) = cos x, what would F(x) be?

This process is called antidifferentation or indefinite integration.  F(x) is the antiderivative of F’(x)
3.  A differential equation in x and y is an equation that involves x, y, and derivatives of y.  Differential Equations can be solved by find antiderivatives.
4.  Notation for Antiderivatives

If you are given 
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 it is convenient to write it in the equivalent differential form 
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. The operation of finding all solutions of this equation is called antidifferentiation (or indefinite integration)
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· We say, “the antiderivative of f with respect to x.”  The term indefinite integral is the same as antiderivative.

· dx is the variable of integration

f(x) is the Integrand

C is the constant of integration

Examples:  6, 8
5.  Basic Integration Rules  (see page 278)

· Integration is the “inverse” of differentiation.

· 
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· Differentiation is the “inverse” of integration.

· 
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Examples:  11,12,20,24,32,39
6.  Initial Conditions and Particular Solutions


In many applications of integration, you are given enough information to determine a particular solution rather than a family of solutions.  (You can find the value of C.)  Use the initial given condition to find C to find the particular solution from the general solution. 
Examples:  56,58  
7.  Application (optional)  #86.  #85 is optional on Assn#4.1  
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