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We can integrate any rational function (by long
division and decomposition into partial
fractions).

Some integrals, after an appropriate substitution
called rationalizing substitution, become integrals
of rational functions.
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Integration of trigonometric functions

Universal trigonometric substitution:

 dxxxR )cos,(sin R – a rational function of two 
variables: sin x and cos x

2
tan

x
t 

I

3



Examples:


























 2

2
sin

1

2
2

tan

sin
)1

t
x

t

dt
dx

x
t

x

dx




  t

dt

t

t
t

dt

2

2

1

2
1

2








 


21

2
sin

t

t
x  t 21

C
x

Ct 
2

tanlnln

4

















































 2

2

2

2

22 1

2
tan

1

1
cos

1

2
sin

1

2
2

tan

2cossin3

)tan1(
)2

t

t
x

t

t
x

t

t
x

t

dt
dx

x
t

xx

dxx

 1 t

 


































 ...
)83)(1(

)1)(21(2

2
1

1

1

2
3

1

2

1

2
1

422

22

2

22

2

22

dt
ttt

ttt

t

t

t

t

t

dt

t

t

5



 xdxxxR cos)cos,(sin 2
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Example:
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Example:
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Note: in this integral the UTS was better (faster).
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Integration of irrational functions
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Example:
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Euler’s substitutions:
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Method of undetermined coefficients:Method of undetermined coefficients:
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a polynomial of nth degree
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• we compare coefficients in the same powers of x,

• solve the system in unknown coefficients of Q and l

• substitute into formula
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• calculate the integral on RHS
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Example:
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