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So we can regard an indefinite integral as representing an entire family of functions (one
antiderivative for each value of the constant C). .

You should distinguish carefully between definite and indefinite integrals. A definite inte-
gral j: f(x) dx is a nuinber, whereas an indefinite integrat J' f(x) dx is a function (or family of
functions). The connection belween them is given by Part 2 of the Fundamental Theorem:

If f is continuous on [g, 5], then

\PTERS INTEGRALS

[lrwax = [ G ax’

The effectiveness of the Fundamental Theorem depends on having a supply of anti-
derivatives of functions. We therefore restate the Table of Antidifferentiation Formulas from
Section 4.9, together with a few others, in the notation of indefinite integrals, Any formula
can be verified by differentiating the function on the i ght side and obtaining the integrand.

For instance,

. d
j sectedy =tanx -+ C  because m {tan x 4 C) = sec’x

m Tahie of Indefinite integrals HGURE 1

The indefinita integral in
inFigurs 1 for several vé
velus of Cls the y-inter

[ eftar=rcsG)dx [ L) + gtaldr = [ f@ax + | o) ax

jkdx=kx+c
; er'l 1 _.
J.” dx-*n_l_1+C (n# 1) I_xdx—ln|x1+C
Ie‘dx=e‘+C Ia"dx= +C
Ina

j sin xdx = —cos x + C
f sec’xdx = tanx + C

Isecxtanxdx——‘ secx + C

Jcosxdx=sinx + C
Icsc’x dx=—cotx+ C

Icsc xcotxdy=—cscx+ C

1 — —-1.. 1 — at—14-
J‘xg+1dx—tan x+ C Imdx—s1n x+C
J—sinh~x~dx-=eash~x—+—-€- {-cosh%dx_%sinh-.wlu(‘fﬂv

Recall from Theorem 4.9.1 that the most general antiderivative on a given infe
obtained by adding a constant to a particular antiderivative. We adopt the convention tha
when a formula for a general indefinite integral is given, itisvalido

Thus we wiife
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nly on an infexval:
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