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F (x)
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d

dx
F (x) = f(x)
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F (x)

�
f(x)
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(primitive function)   I�A ¡�¢�£�¤ (indefinite integral)14%0%�*
∫

f(x)dx = F (x)
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3.1 2 ® 5�7,E F (x), G(x)

)
F ′(x) = G′(x)
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G(x) =

F (x) + C
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1

3
x3 + C

)′

= x2
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∫

x2dx =
1

3
x3 + C
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(1)

∫

{f(x) + g(x)} dx =

∫

f(x)dx +

∫

g(x)dx

(2)

∫

af(x)dx = a

∫

f(x)dx
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(1)

∫

xadx =
1

a + 1
xa+1 (a 6= −1)
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(2)

∫

1

x
dx = log |x|

(3)

∫

cos xdx = sin x

(4)

∫

sin xdx = − cos x

(5)

∫

exdx = ex

(6)

∫

axdx =
ax

log a

(7)

∫

1√
1 − x2

dx = arcsin x

(8)

∫

1

1 + x2
dx = arctan x
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∫

{f(x) + g(x)} dx =

∫

f(x)dx +

∫

g(x)dx
� Ë���.�A *

F (x) =

∫

f(x)dx
*

G(x) =

∫

g(x)dx1g;('�1g*
F ′(x) = f(x)

*
G′(x) = g(x)
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(F (x) + G(x))′ = F ′(x) + G′(x) =

f(x) + g(x) Ì \ ∫

(f(x) + g(x)) dx = F (x) + G(x) =

∫

f(x)dx +

∫

g(x)dx
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a 6= −1
5�1 O (

1

a + 1
xa+1

)

′

= xa
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xadx =
1

a + 1
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∫

f ′(x)g(x)dx = f(x)g(x) −
∫

f(x)g′(x)dx

ëíì îðï0ñíò
∫

d

dx
f(x)dx = f(x)

óõôðö"÷õø�ù0úõû d

dx
(f(x)g(x)) =

d

dx
f(x)g(x) + f(x)

d

dx
g(x) ü�ýÿþ�������� ú��

f(x)f(x) =

∫

f
′(x)g(x)dx +

∫

f(x)g′(x)dx
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∫

f(x)g′(x)dx = f(x)g(x) −
∫

f ′(x)g(x)dx
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∫

xexdx =

∫

x(ex)′dx = xex −
∫

(x)′exdx = xex −
∫

exdx = xex − ex

∫

x logxdx =

∫
(

1

2
x2

)′

log xdx =
1

2
x2 logx −

∫

1

2
x2 1

x
dx =

1

2
x2 log x − 1

4
x2
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∫

x2exdx =

∫

x2(ex)′dx = x2ex−
∫

(x2)′exdx = x2ex−
∫

2xexdx = x2ex−2

∫

xexdx = x2ex−2xex+2ex

  I 1 = (x)′
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∫

log xdx =

∫

(x)′ log xdx = x log x−
∫

x
1

x
dx = x2 logx − x
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3.5 [ )�* �0��K ] x = ϕ(t)

14��N�14*
∫

f(x)dx =

∫

f(ϕ(t))ϕ′(t)dt

ë�ì ∫

f(x)dx = F (x) ü �,+ d

dx
F (x) = f(x) -/. ú û10Îô3254 ü567�/839 ñ�ò d

dt
F (ϕ(t)) =

dϕ(t)

dt

d

dx
F (x) =

dϕ(t)

dt
f(x) :ÿü�-

∫

f(ϕ(t))
dϕ(t)

dt
dt = F (ϕ(t)) = F (x) =

∫

f(x)dx
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∫

cos(2x+3)dx
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t = 2x+3

1 ) '�14* dt

dx
= 2

T�5�@B*
dx =

1

2
dt
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I =

∫

cos t
1

2
dt =

1

2

∫

cos tdt =
1

2
sin t =

1

2
sin(2x + 3)
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∫

u′f(u)dx
14%�|D��5 ����� C Ì | <�+�-�. Å�E�Ã ∫

u′

u
dx

∫

x

1 + x2
dx
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t = 1 + x2
14;('�14* dt

dx
= 2x

T�5$@ *
dx =

1

2x
dt
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∫

x

1 + x2
dx =

∫

x

t

1

2x
dt =

1

2

∫

1

t
dt = log t =

1

2
log(1 + x2)
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∫

tan xdx
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tan x =
sin x

cos x

T�5�@
u = cos x

14;('�14* du

dx
= − sin x

Ì \ dx = − 1

sin x
du
@�Y�N < Ì !0#

I = −
∫

sin x

u

1

sin x
du = −

∫

1

u
du = − log |u| = − log | cos x|
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∫

1

x2 + a2
dx
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x = a tan t
1B; 'r1B* dx

dt
=

a

(cos t)2
T�5�@

dx =
a

(cos t)2
dt
1$T�Na<

x2 + a2 = a2(tan t)2 + a2 = a2
(sin t)2

(cos t)2
+ a2 =

a2 (sin t)2 + (cos t)2

(cos t)2
=

a2

(cos t)2
T�5�@

I =

∫

cos2 t

a2

a

(cos t)2
dt =

∫

1

a
dt =

1

a
t =

1

a
arctan

x

a
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(1) (2x + 5)6 (2) e−2x (3) sin

x

2
(4)

1

x(x − 1)

(5)
x

(1 + x2)3
(6) arctan x (7) arcsin x (8) (log x)2

(9) x sin x (10)x2 cos x
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