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5.3 Indefinite Integrals
Def: Antiderivatives and indefinite integration
If %F(x) =f(x) (or dF(x)= f(x)dx)then F(x) is called the antiderivative of f(x). The set of all
antiderivatives of f(x) is called indefinite integration of f(x) and is denoted by

J' f(x)dx=F(x)+c, c:constant of integration.

Concept:

(1) Because (F(x)+c) = X)+c is also indefinite int

particular solution”

o N 4“']’& \‘%’l

T SOUAEH Talwan University

Thus, we obtain the particular solution y = x*+1.

@IF F()=f(x),<1> [fxd=F(x)+c <2> [ f()dx=Fx)[ > =F(b)-F(a)

Exd: = (3x)' =3, [3dx=3x+c, and [ 3dx=3x] =3(4-1)=9
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Formula:

(1) [kf()dx=k][ f(x)dx, vk eR

EXx5: Jkdx =kx+c

) [ fe)=g0)dx=[ f(x)dx+ [ g(x)dx

Ex8: j 3x + 2dx EXO: j t3dt

Ex10: I%dx
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(2) de* =e”dx jexdx =e“+¢C
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X

da* = a* In adx Iaxdx= a ¢
Ina
1
Ex14: jOede Ex15: jstx
@) d|n|x|=1dx j%dx=|n|x|+c
Ex16: J- X +1

X =—csc? xdx
d sec x =sec x tan _[secxtan Xdx =sec x +

descx=—

Ex17: IS|nx+Zcosxdx Ex18: J' sin X
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. 1 1 .
(5) dsinx= dx dx =sin"'x+c
1-x? J.\/1—x2
_1 1 1 -1
dtan™ x = > dx j—zdx=tan X+C
1+x 1+x
dsec™|x|= dx =sec| x|+cC

1 dx j 1
xyx% -1 Xyx% =1
1/2

Ex20: j Y

Ji-u?
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(6) d cosh x =sinh xdx Isinhxdx=coshx+c
d sinh x = cosh xdx Icosh xdx =sinh x+c¢
. 1 1 .
dsinh™x = dx ———dx=sinh*x+c=In(x++vx*+1)+c
1+ x? J‘\/1+x2
4, 1 1 B a B 3
dcosh™ x = - dx jmdx_cosh X+cC=In(x+vx*-1)+c

11
Ex21: J.—d
1+

o\/—

Ex22:
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