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Integrali indefiniti

Calcolo di integrali con il metodo di integrazione per parti

Ricordiamo che sussiste la seguente uguaglianza

If'(x) g(x)dx =

f(x)-g(x)—_[f(x)-g‘(x)dx
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Ixz-ln(x)dx %(3In() 1)+c
J-\/;In(x)dx:E-xﬁ-[ln(x)—§]+c

In()X— n{x
) = 245 (in(x)-2)

I(4x3—3)~ln(3x)dx= (x4 —3x)-|n(3x)—§+3x+c

I(2x+1)~ln(x+1)dx= (x2 +x)-|n(x+1)—ﬁ+c

2
Applicazione dei metodi di integrazione per
Iex In e* +1 X = e*. In(ex +1) -5+ In(ex +1)+c parti e per sostituzione.

arctg(x)dx = x-arctg(x) ——In(1+x ) +c

—

arcsen(x)dx = x- arcsen(x)+\/1 X% +c

x-sen(x)dx = —x-cos(x)+sen(x)+c
Applicare due volte il metodo di
.[XZ -sen(x)dx = (2 - x2) -c0os(x)+2x-sen(x)+c integrazione per parti.

Ix-exdx: (x-1)-e"+c

—

—

I4x-ezxdx= (2x-1)e** +c
Ix‘esx*"’dx: }[X_}jesxwﬂ:

3 3
I(ax+b)exdx = (ax+b-a)-e*+c, con a e b costanti.
I(xz - x)~e*"dx = —(x2 + x+1)~e‘x +c
I(xz—x)~exdx:(x2—3x+3)-ex+c

J‘izdx —(x+3)-e*+c

Iln dx = x (x)—2|n(x)+2}+c

1

. I 1- X2dx = E . [X\/l— X2 + arcsen(x)} +C Questo integrale si puo risolvere anche per sostituzione ponendo x=sen(t).

\/F (x 2)Jx+1+c

Pagina 1



Studio L2.mat, punto di formazione per Matematica e Fisica

10.

Elaborazioni
3 3 3 3 3 3
2 X X x° 1 X 172 X X
X -In(x dx:ID — |-In(x)dx= —-In —I—-fd =—-In —fj. dx= —-In(x)——+c
[x-mn(x) 3]<) o In(x) - [ 22 0= 2 n(x) -2 [ o= Zin(x) -+

:%X In(x)—g X" +C == xJX [In(x)—g}rc
I"i}?dx:Zj?f/?dx: ZIIn(x)-D(ﬁ)dx:Z{ IJ_ dx} 2Jx In(x ZJ- 2dx_
2dx-In(x)-2-Z—+c= 2Jx- (In(x) 2)

T
2

I(4x3 —3)- In(3x)dx = ID(X4 —SX) -In(3x)dx = (x4 —3x)~ In(3x)—J'(x4 —3x)-3ix-3dx

4

=(x4—3x)-|n(3x)—j(x3—3)dx :(x4—3x)-ln(3x)—%+3x+c
I(2x+1)-ln(x+1)dx=J.D(x2+x)~|n(x+1)dx= (x2 +x)-|n(x+1)—jxw-£/xj4jdx=

(x2+x)~ln(x+l)—§+c

IeX.|n(eX +1)dx:.[D(eX).|n(eX +1)dx =e><.|n(eX +1)—j iledx. Per I'integrale residuo applichiamo il
e+

metodo di integrazione per sostituzione ponendo e*=t—x=In(t), e dx:%dt . Si ha:

2X 2
[t [ e 1[1—7jdt_—t+|n(\t+u) c= ¢ +In(e* +1) v
e"+1 t+1 t t+1 t+1

In definitiva risulta

Iex~ln(ex +1)dx:ex~ln(ex +1)—eX + In(ex +1)+c

Iarctg(x)dx:I1~arctg(x)dx: ID(x)-arctg(x)dx: x-arctg(x)—J. ——dx= x-arctg(x )—EJ. 2x2dx=
1+x 2J1+x
x~arctg(x)—lln(1+x2)+c
Iarcsen( x)dx = J.l arcsen(x)dx = ID -arcsen(x)dx = x-arcsen( I \/_
1
E . E p ()"
x-arcsen(x)—J.(l—xz) 2. xdx = x-arcsen(x)+§j(1—x2) 2. (-2x)dx = x~arcsen(x)+5- T +C=
-—+1
x~arcsen(x)+\/1—x2 +cC
Ix~sen(x)dx:jx D( cos(x ))dx: —x~cos(x)—J.—cos(x)-1dx= —X-c0s(X)+sen(x)+c
Ixz ~sen(x)dx:.|.x2~D(—cos(x))dx -cos( IZX cos( = -x° -cos(x)+2]x-D(sen(x))dx=

—x2-cos(x)+ Z[X-sen(x)—'[llsen(x)dx} = —x%-cos(x) +2x-sen(x)+2cos(x) + ¢ = (2—xz)-cos(x)+2x-sen(x)+c
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11. J.x-exdx=J-x‘D(ex)dx= x‘eX—J.l-ede:x-ex—ex+c:(x—1)-ex+c
12. I4x.e2de=2J'x.D(e2X)dx: 'z[x.e2X 7J.1-e2de}: 2x-e2* —IZeZ"dx: 2x-e2 —e? ¢ = (2x~1)e?*
. Jueest oot el S S e S
14, I(ax+b) eXdx = I(ax+b) (X)dx:(ax+b)~eX—J.a~ede=(ax+b)-ex—aex+c=(ax+b—a)~ex+c
1. i) -]l o 1))t o
(32 =x)-(-e™)- J.Zx 1)-D(e” )dx:(xz—x).(—e*")_[(z)(_l).e*x_J-z.e’xdx}:
(-
Je

( —x)-(-e” ) (2x-1)- +2J.e*XdX:(x2—x)-(—e‘x)—(Zx—l)-e‘x—2e‘x+c:—(x2+x+1)~e‘x+c

16. I( —x|-eXdx = (x —3x+3) e*+c Esercizio a cura del Lettore
17. Iizdx I(x+2)~e*de:J.(x+2)~D(—e*x)dx x+2 Il =—(x+3)-e ¥ +c
eX
18. Iln x)dx = J.Inz( x)dx= x- In2 (x)— jx-ZIn(x)i«dx: x~|n2(x)—2.[ln(x)-1dx=
X

x-Inz(x)—z{x-In(x)—jx-%dx}: x~|n2(x)—2xlln(x)+2x+c= x-[lnz(x)—Zln(x)+2J+c

19. lel—xzdx= J.\I’l—xz‘ dx = x\/l_x—J. = xﬂ—j%dx—

e —u:xzdx}—xﬂ—u -]

xy1-x2 —I 1-x?dx +arcsen(x), trasportando al primo membro I'integrale residuo e dividendo i due

241-x?

membri per 2 si ottiene

I\/l— X2 dx =%A[x\/l— x? +arcsen(x)}+c

X- D \/F)dx: Z[Xm—jl-MdX}: ZXM—ZJ.(xle);dx:

20. |=2=d dx = 2
J.\/x+1 " IZJX+ = »[
E+1
2xIx+1-2- ey +C= 2X/X+1-2- 7(x+1) \/x+1+c:§(x—2)\/x+l+c
7+1

2
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