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Antiderivatives
Suppose that you were asked to determine a function F(x) whose derivative is f(x) = 2x.  From your knowledge of derivatives, you might say that …


F(x) =

  because

Def.:  A function F is an antiderivative of f on an interval I if, for all x in the interval,

Note 1:  An antiderivative of a function is not unique.

Question:  What are some other functions whose derivative is also f(x) = 2x?
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 are some of the other examples of antiderivatives of f(x) = 2x.

Theorem:  If F(x) is an antiderivative of f(x) on an interval I, then G(x) is an antiderivative of f(x) on the interval I if and only if G(x) is of the form

Note 2:  If F and G are antiderivatives of f, then G(x) – F(x) =
    .  That is, two antiderivatives of a function differ (only) by a

    .

Indefinite Integral
Def.:  The indefinite integral of a function is the set of all antiderivatives of the function.
Example:  For f(x) = 2x, we write its indefinite integral in the following way:
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 means that there is such a function







  for each real number

Note 3:  The word “integral” is often thrown around carelessly.  In Sections 5.2 and 5.3, which we covered before 5.1, we defined the definite integral.  We should always be careful to make a distinction between a definite integral and an indefinite integral.  In a particular problem or context, it should be clear to which kind of integral we are referring.  However, you should maintain an awareness of the very different meanings of the definite integral and of the indefinite integral.  There is a very important connection between them, as we will see later, but they are different animals.
Exercise 1:  Sketch some of the members of the family (collection, set) of antiderivatives of f(x) = 2x.  Also, determine which antiderivative passes through the point (3 , 5).
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	                   F(x) = x2 + c
(3 , 5)  
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Exercise 2:  Integrate (determine the set of antiderivatives of) f(x) = 14 – 3x.



[image: image13.wmf](

)

¢

 = 14 ?

    
[image: image14.wmf](

)

¢

 = 3x ?


Hence, 
[image: image15.wmf](

)

¢

 = 14
and
    
[image: image16.wmf](

)

¢

 = 3x .
Thus, 
[image: image17.wmf]ò

-

dx

x

)

3

14

(

 =

   –

+ C
Algebraic Equations
Before we look at a differential equation, we will look at some basic types of algebraic equations which you already know how to solve.

Exercise 3a:
Solve each of the following equations in one variable.

(i)  14 – 3x = 0



(ii)  x2 + 5x – 6 = 0

The solution is a



Each of the solutions is a

Exercise 3b:
Solve the following 2x2 system (two equations in two variables.)


y = 14 – 3x  and  y = x2 + 5x – 6

Each of the solutions is an
Question:  Bob, where the heck are you going with this?  Please do not bore me any more than usual!
Answer:  Ah, you must have patience, young Jedi, and learn the ways of the master.
Differential Equations
The solution of a differential equation is not a real number or a coordinate pair; the solution of a differential equation is a function or a set of functions.

Exercise 3c:  What is the general solution of the differential equation 
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Exercise 3d:  What is the particular solution F(x) of the differential equation 
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 with condition F(3) = 5?

Basic Integration Rules and Problems
Exercise 4:  Use the list of Basic Integration Rules on page 286 in the text to determine the indefinite integrals for the following functions.

(i)  f(x) = 6x







(ii)  
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(iii)  h(x) = x2 + 5x – 6
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(vi)  s(x) = sin(x)
(vii)  t(x) = 3sin(x)






(viii)  u(x) = sin(3x)
(ix)  p(x) = (x2 + 5x – 6)(14 – 3x)




(x)  f(x) = ex
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