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We are now ready to begin part 2. It begins with the study of the
reverse operation of taking the derivative.

Definition (Antiderivative)

A primitive or antiderivative of a function f(x) is function F(x)
such that F'(x) = f(x).

Example: Find an antiderivative of x3, by trial and error.
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of a power function by 1):

ax4:4x3.
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All functions F(x) = }lx“ + C, C any constant, are antiderivatives.
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function f(x) stands for all possible antiderivatives of f(x) defined
on an interval, i.e.
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Notation: In the expression [ f(x)dx, the function f(x) is called
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The indefinite integral should not be confused with the definite
integral f: f(x) dx which we will consider next week and is
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reminds about the Sum. We will also explain the relation between
the indefinite and the definite integral.
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Proof by derivation.
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Rules for the indefinite integral

1) Constant factor rule:

/k~f(x)dx:k-/f(x)dx

Proof: (kF(x)) = k- F'(x).
2) Sum and difference rule:

/ (F(x) £ g(x)) dx = / f(x)dx + / g(x) dx

Proof: (F(x) £ G(X)) = F'(x) £ G'(x).
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Application to differential equations

Example: Find a function f(x) such that
f'(x)=6x(1—x) and f(0)=1.
Solution:

f(x) is an antiderivative of 6x(1 — x). Thus:

f(x) :/6x(1—x)dx
:/(6x—6x2)dx

x2 x3
—6-7—6-?+C
=3x2-2x3+C
When x =0: f(0) =1
&3.0-2-0+4C=1&C=1.

f(x) =3x>—2x3+1
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constant acceleration of g where g = 32 ft/sec®. At time t = 0 the
body has the height yg and the velocity vy. Find a formula for the
the height y in terms of t.

Solution:

Let y = y(t) be the height function, v = v(t) = dt be the velocity

function and a = a(t) = Z‘; be the acceleration function.
We have a(t) = —g (downward acceleration).

Since v is an antiderivative of a(t) one has:

v—/—gdt——g/ldt——gt+C

vl)=w = 0+C=vw = C=yw
Thus: v = —gt + v.

Since y is an antiderivative of v(t) one has:
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