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Indefinite Integrals as Antiderivatives

Suppose we have a function of time, 
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. This function might represent a voltage, for example. Suppose we can find a second function of time, 
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Then 
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 is called an antiderivative of 
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Example: 
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. We don’t need to take their word for it. We can check to see if the proposed 
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Check:
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From this check, we conclude that 
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 is, indeed, an antiderivative of 
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From the relation, 
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, note that from the perspective of analytic geometry the slope of the antiderivative, 
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, at each point in time is just the original time function, 
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Example: 
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 is any constant. Someone suggests that an antiderivative of 
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. Let’s check the claim:
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From this check, we conclude that 
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 is, indeed, an antiderivative of 
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As a particular case, let’s plot 
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This graph shows that 
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, independent of time. The graph also shows that 
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 is a straight line with constant slope. We can calculate the slope of 
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, that is its derivative, from its values at the end points of the graph:
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Because 
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, we see that this particular example illustrates the general result that 
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, that is, that the slope of the antiderivative, 
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, is given by the original function, 
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, at every point in time.

Note that if 
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 is an antiderivative of 
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, then 
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 plus any constant, 
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, is also an antiderivative:
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In fact, it turns out that if we can find one antiderivative, then we can find every possible antiderivative by adding a constant to the antiderivative that we’ve already found. Because any value of the constant is possible, each function, 
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, has a limitless number of antiderivatives.

The process of finding an antiderivative, 
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, of a time function, 
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, is called integration, and we denote this process as follows:


[image: image45.wmf](

)

(

)

FtftdtK

=+

ò


where the symbol 
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 indicates the integration of 
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 with respect to the variable t, and the arbitrary constant 
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 is called the constant of integration. Note that 
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 is an antiderivative of 
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 for any and every choice for the value of 
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Because the process of finding an antiderivative is called integration, an antiderivative, 
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, is frequently called the integral of 
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 is called the indefinite integral of 
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 because the value of 
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 is not specified. The name indefinite integral also distinguishes this kind of integral from the closely related definite integral that comes up later in the study of integral calculus.

Because we integrate 
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 and we differentiate 
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, integration and differentiation are in some respects inverse processes in the sense that one can undo the results of the other.

Summary: The notation 
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means simply that when we differentiate 
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, we obtain 
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The function 
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 is called the indefinite integral of the function 
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 for any and every choice of the constant of integration, 
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Example: Recall the earlier example in which 
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 is any constant. By direct calculation, we showed that the antiderivative of 
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From this result, we concluded that 
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 is an antiderivative of 
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 Thus, the indefinite integral of 
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Example: 
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, a sinusoidal voltage for which the constant 
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 is the amplitude of the sinusoid and the constant 
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 is the frequency of the sinusoid expressed in Hz. Someone suggests that an antiderivative of 
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. Let’s check the claim:
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Recall the trigonometric identity:
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From this identity, we see that
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From this check, we conclude that 
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 is, indeed, an antiderivative of 
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