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Pure Math – Indefinite Integrals
Definitions

Primitive
 of a function f(x) is function F(x) such that F'(x) = f(x)

Indefinite integral of a function f(x), denoted by
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( f(x) is called the integrand

( x is called the variable of integration

( ∫ is the integral sign

( If F(x) and G(x) are primitives of the same function f(x), F(x) = G(x) + C
(C(ℝ
( C is an arbitrary constant

( C is called the constant of integration

( For simplicity, the set of primitives is denoted by: 
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Integration Formulae

Properties:

· 
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(k(R
Standard integrals: (The constant of integration is omitted)
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 EMBED Equation.3  
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Method of Integration

Integration by Change of Variable: 

· 
[image: image42.wmf]ò

ò

=

du

u

f

dx

x

g

x

g

f

)

(

'

)

(

)

(

)

(



when substituting u = g(x)
(
du = g'(x) dx
Integration by Parts: 
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Integration by Trigonometric substitution: 

· When integrand contains an expression of the form
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· When integrand contains an expression of the form
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( Domain of :
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· When integrand contains an expression of the form
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( If x ( 1, domain of :
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Integration of Trigonometric integrals

Integration of trigonometric products:

· Commonly used trigonometric formulae in solving trigonometric product’s integration:

(
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( n (ℕodd, 
[image: image66.wmf]ò

ò

ò

-

-

-

=

-

=

)

(sin

)

sin

1

(

sin

cos

)

sin

1

(

sin

cos

sin

2

1

2

2

1

2

x

d

x

x

xdx

x

x

xdx

x

n

m

n

m

n

m


( m, n ( ℕeven, m  n, 
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( m, n ( ℕeven, m  n, 
[image: image68.wmf]ò

-

÷

ø

ö

ç

è

æ

+

÷

ø

ö

ç

è

æ

=

ò

dx

x

x

xdx

x

m

n

m

n

m

2

2

2

cos

1

2

2

sin

cos

sin


( Solve by binomial expansion of 
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 to resolve the integral into two integrations.
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Integration of algebraic fractions:

· All integrands in the form 
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(
f (x) ( ℝ[x] ( deg f = n,
f (x)=0 has at most n distinct (complex) roots

(
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Integration of rational functions of sine and cosine:

· To evaluate 
[image: image114.wmf]ò

q

q

q

d

R

)

cos

,

(sin

, where R(sin, cos) is a rational function, we substitute:
 


[image: image115.wmf]ï

ï

î

ï

ï

í

ì

+

=

q

+

-

=

q

+

=

q

2

2

2

2

1

2

1

1

cos

1

2

sin

t

dt

d

t

t

t

t


( t = tan)
to give an algebraic fraction of variable t
· To solve 
[image: image116.wmf]ò

+

x

b

a

dx

cos

, make use of 
[image: image117.wmf]ò

+

-

+

-

=

+

ò

dx

x

b

a

b

a

x

b

a

x

b

a

dx

2

tan

2

sec

2

1

2

cos

2

2

, thus:

( If a2  b2, 
[image: image118.wmf]÷

ø

ö

ç

è

æ

+

-

-

×

-

-

=

+

-

ò

2

tan

tan

2

|

|

cos

1

2

2

x

b

a

b

a

b

a

b

a

b

a

x

b

a

dx


( If a2  b2, 
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Integration of functions involving radicals:

· To evaluate 
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, where R() is a rational function, we substitute 
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· To evaluate 
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 to reduce the integral in the form 
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· To evaluate 
[image: image132.wmf]ò

+

+

+

+

C

Bx

Ax

c

bx

ax

dx

2

2

)

(

, we substitute 
[image: image133.wmf]c

bx

ax

C

Bx

Ax

t

+

+

+

+

=

2

2


Reduction formulae

Principle of reduction formulae:

· Intended to solve the integration which involves powers of functions

( Solve by lowering the power

· Usually, the method of integration by part is used

( 
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( If the integrand involves positive power, the integrand (u) can be differentiated to lower the power

( If the integrand involves negative power, the integrand (v) can be integrated to raise the power

Common reduction formulae:

· 
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� Primitive = Antiderivative





_960842778.unknown

_961776546.unknown

_961797313.unknown

_961799559.unknown

_961800117.unknown

_961800283.unknown

_976902102.unknown

_976902324.unknown

_976902561.unknown

_976902562.unknown

_976902560.unknown

_976902103.unknown

_961802860.unknown

_975597733.unknown

_961802858.unknown

_961802859.unknown

_961802216.unknown

_961802856.unknown

_961802106.unknown

_961800176.unknown

_961800250.unknown

_961800143.unknown

_961799873.unknown

_961800054.unknown

_961800092.unknown

_961799970.unknown

_961799788.unknown

_961799852.unknown

_961799685.unknown

_961797769.unknown

_961799148.unknown

_961799391.unknown

_961799511.unknown

_961799291.unknown

_961798218.unknown

_961798892.unknown

_961797874.unknown

_961797424.unknown

_961797691.unknown

_961797713.unknown

_961797583.unknown

_961797370.unknown

_961797381.unknown

_961797329.unknown

_961797356.unknown

_961784872.unknown

_961784878.unknown

_961784882.unknown

_961797242.unknown

_961784879.unknown

_961784874.unknown

_961784876.unknown

_961784873.unknown

_961781981.unknown

_961782353.unknown

_961784869.unknown

_961784871.unknown

_961784867.unknown

_961784868.unknown

_961782578.unknown

_961782171.unknown

_961776945.unknown

_961781816.unknown

_961776580.unknown

_961776671.unknown

_961776562.unknown

_961151684.unknown

_961774976.unknown

_961776196.unknown

_961776256.unknown

_961776532.unknown

_961776248.unknown

_961775326.unknown

_961776130.unknown

_961775026.unknown

_961774503.unknown

_961774657.unknown

_961774722.unknown

_961774856.unknown

_961774613.unknown

_961164767.unknown

_961164918.unknown

_961761465.unknown

_961774472.unknown

_961761551.unknown

_961165719.unknown

_961164827.unknown

_961164503.unknown

_961151783.unknown

_961164286.unknown

_960904278.unknown

_961151582.unknown

_961151642.unknown

_961151658.unknown

_961151595.unknown

_961061653.unknown

_961151517.unknown

_961151575.unknown

_961061559.unknown

_960903346.unknown

_960903665.unknown

_960903742.unknown

_960903423.unknown

_960843257.unknown

_960843343.unknown

_960842815.unknown

_960842115.unknown

_960842516.unknown

_960842667.unknown

_960842711.unknown

_960842732.unknown

_960842688.unknown

_960842531.unknown

_960842579.unknown

_960842521.unknown

_960842242.unknown

_960842335.unknown

_960842428.unknown

_960842311.unknown

_960842172.unknown

_960842217.unknown

_960842138.unknown

_960841758.unknown

_960841895.unknown

_960841933.unknown

_960841975.unknown

_960842077.unknown

_960841959.unknown

_960841918.unknown

_960841835.unknown

_960841856.unknown

_960841797.unknown

_960841165.unknown

_960841495.unknown

_960841707.unknown

_960841266.unknown

_960840347.unknown

_960841127.unknown

_960235312.unknown

_960840282.unknown

_960235138.unknown

