INTEGRATION
of SPECIAL TYPES of FUNCTIONS



Integration of some rational functions

1.I 21 2dx=1arctgx+c,a>0
X°+a a a
2._[ 21 2dx=1lnx_a -c,a>0
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3. Ixziaz c,a>0

dx=2Inx2 + a2



4J‘ ax+Db dx
IX®+ px+q

a) complete the denominator to the square

b) use substitution P

c) by some algebraic manipulations we can receive
one from the basic types of integrals 1.- 3.

or integral of type

o



P(x)
5.
Ixz + PX+0

dx

where the polynomial P(x) degree is at least 2.

Deviding the numerator by denominator receive
polynomial Q(x) and a rational function, which

can be integrated as in 4.
P(x) ax+b
’ =Q(X)+
X+ PX+( X"+ PX+(




Integration of some irrational functions

1. If the following expression appears in the
integrated function

"lax+b,a=0

use substitution

t="/ax+b




X

2. j dx:arcsin—+c,a>0
a —X°

a
BJ dx=Inx+-/x2+a?
X +a
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4.j dx, A= 0
Ax® +Bx+C

+ C,

Complete denominator to square and then by
algebraic manipulations receive integral of one

from types 2.- 3.



Integration of some goniometric functions

t=sIn X

1. | f(sInx)cosxdx = = | f (t)dt
I (51n) dt = cosxdx j (®)

t =CcoSX
2. | f(cosx)sin xdx = =— | f (t)dt

I ( ) dt = —siIn xdx I (t)
3. Isinzxdx sin2x=1_COSZX
2
1+cos2x

4. Ic:os2 XdX COS° X =



Integration of some goniometric functions

5. If (cosx,sinx)dx t= tang, 2arctant = X

2dt2 _ i
1+t
. 2t 1—t?
SIN X = COSX =

1+t° 1+t°




Some intregrals cannot be expressed by means
of elementary functions, these are called

elliptic (or hyper-elliptic) integrals.
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