26 Lesson 26

26.1 Antiderivatives and Indefinite Integration

Idea: Antidifferentiation is the reverse process of differentiation, i.e. we want to undo the
derivative.

Example: Suppose f(x) = 6z. What is a function F(z) such that F'(z) = f(z)?
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Definition: A function F(x) is an antiderivative of f(x) if F'(z) = f(z).

Note: Any two antiderivatives of a function will differ by a constant. In other words,
if F(x) is an antiderivative of f(x), then G(x) is an antiderivative of f(x) if and only if
F(z) = G(z) + C, where C' is a constant.

Definition: The process of finding all the antiderivatives of a function is called indefinite
integration. We denote this by

/ f@)dz = F(2) + C,

where C' is a constant. We define the symbol [ to be an integral sign. The function f(z)
is the integrand. The variable x is the integration variable. We call C' the constant of
integration.
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Basic Differentiation Rule Basic Integration Rule
LC0=0 f0dz=C
L(kx) =k [kdx =ka+C
{10/ ()] = kf'(2) [k (2)]dz = ] f(z)ds
2[£() % 90)] = (2) £ () | [If(x) & () do = ] f(z)dw + [ gla)de
A gn = pgn! [adx = f:::ll +C,n# -1
4 sin(z) = cos(z) [ cos(z)dx = sin(z) + C
4 cos(z) = —sin(x) [ sin(z)dx = — cos(x) + C
4 tan(z) = sec?(z) [ sec?(z)dx = tan(z) + C
L cot(z) = — csc?(x) [ esc?(z)dx = — cot(x) + C
4 sec(z) = sec(z) tan(x) [ sec(z) tan(z) dx = sec(x) + C
4 cse(z) = — esc(w) cot() [ ese(x) cot(z) de = —ese(z) + C
Lev — g [etdx =e"+C
Ln(z)=12>0 [ide=Inl|z|+C

Example: Evaluate
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Example: Evaluate

/ (8 T ?) dx.
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Example: Evaluate

Z.

/cos(x) tan(x) — 3sin(z) p

sinlx)
. cosem
s g[cos(x)#an(&\- 33;!\(:\] A

= -25InLR)
s 4‘ [sinu)-ss'm(x)]du

é (-2) S swmixdda

s % -2y [~coscar» r.]

3 coslxI*C

86



Example: Evaluate A% o
% "ll . = % i
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Example: Evaluate

: 'ST.( dx + 3]:‘:\;
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