Iif F(x) is a function such tha dFd(X) = f (x)
X

we write F (x) = j f(x)dx and say thdk) is an integral of (x)

Since the derivative of a constant function is zem usuallywrite

jf(x) dx=F(x)+c



DIFFERENTIATION

Inx o 1/x
SINX o COX

COSX o — SinX
tanx - 1/ codx
cotx o =1 sirfx

arcsinx o i\/ =G
arccox o - i\/ 120’

arctarx o /i( 1Fx2)
arccox o - ;f( lkxz)

sinhXx <  COSlX
coshx o  sinh

tanhx « ¥ coshx

cothx o« =% sinfx

arcsinhx o i\/sz

arccoshx o i\/xzi— IxO( )
arctanx A Ex* xO(- 1)
arccotrx o L Ex* xOR-(- 1)

INTEGRATION



Since

arcsinhx = Ir(x+\/x2+ ]) arccoshx = Ir6x+\/x2— )

arctanhx = arccotk= | 1HX
1-X
we have In(x+\/x2+1) o YIxP+1
In(x+\/x2—1) o YVX-1x0( 1)
In % o 1/1-x x0O(-1,)
In % o 1/1-X xOR-(-1,)




Two easy rules

O j(f(x)ig(x))dx jf dx+_[g

O jaf(x)dx:a_[f(x)dx



Integration by parts




Example

) . f =sinx f =-cos ,
jx sinx dx = = —X° COSX+ 4x cog dx =

g=x g =2x

f =cosx f = sinx . . .
Ixcosxdx: :xsmx—j SINKdX =X SIX+ CO%

g=xX g:]_

szsinxdx:—x2 COSX+ X SirK+ 2cos+cC



Example

f =sinx f =-cox

jsinxexdx: ) o
g=¢€ g =€

= — CcOXe* + j cose’dx =

f =cosx f = sinx

jcosxexdx: ) o
g=¢€ g =€

= sinxe” —j sirke dx =

jsin xe*dx = — cosxe® + sirxe® —j sinxe*dx

Zj sinxe*dx = — cosxe™ + sirxe”

(—cosx+ sinx)e”
2

J'sinxexdx = +C



Integration by substitution

We are to calculatpf (x) dx  and suppose that we manage to find
a u(x) such that{x)=g(u(x))u(x) . Thenwe can write

jf () dx:_[g(u(x))%dx:jg(u) du

If, In turn, we can view the independent variabbes a function
x=¢(t) then

109 ax=](p(0) =] (9(1) g



We can then use the following schemes for integration




Example

. sinXx=u
jsm X cosx dx =

:juzdu :Eu3+c:
cosxdx =du 3

1.
=—SInNX +C
3



Example

=sint
j\/l—xzdx: x=sin :J'\/l—sinzt co$dt:j cos dt =
dx = costdt
_J1+cosz l —jcodet
2
of = . .
jcodet: N :—j cosnduzsmu: sz: sih cd:
2dt = du 2 2

_[\/1— X°dx = t +szt cos , c t=arcsinx

+C

: U2
jﬁdx:arcsmx+x\/ X

2



