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Metoda de integrare prin parti

Teorema: Daca f, g: J — R sunt functii derivabile cu derivatele
continue, atunci functiile fg ,f’g si fg’ admit primitive si
multimile lor de primitive sunt legate prin relatia:

J100g (x)dx = fg [ ' (x)g(x)dx

Demonstratie

f,g derivabile — f,g continue
f',g' continue — f'gsifg' continue —»

(fg)+(fg') = (fg)' — (fg)' conntinua
—f'g,fg',(fg)' a.p

— [ (fg)" (¥)dx =[ f (x)g(x)dx + [ f(x)g’ (x)dx
dar [(fg) (x)dx = (fg)(x) + C —

fg+C = [ (x)g(x)dx + [ f(x)g’ (x)dx

— [f(x)g' (x)dx = fg- [ F (x)g(x)dx + C

Exercitii

Sa se calculeze:

1)1 = 1f 2e” cosXx dx
(e* —sinx)(e* —cos x)

[(e* —sinx)(e* —cosx)]'=(e* —sinx)'(e* —cos x)+ (e* —sinx)(e* — cos x)'
= (e* —cos x)(e* —cos x) + (e* —sinx)(e* +sinx)
= (e* —cos x)? + (e®* —sin® x)
=e?* —2e* cosx +cos? x +e?* —sin? x

=2e%* —2e*cosX +1-2sin? x



[(e* —cosx)(e* —sinx)]'=1-2e* cosx + 2(e?* —sin? x)
[(e* —cosx)(e* —sinx)]'=1-2e* cosx + 2(e* —sinx)(e* +sinx)
= 1-2e* cosx =[(e* —cosx)(e* —sinx)]'-2(e* —sinx)(e* +sinx)

1—-2e” cos x dx —
(e* —sinx)(e* —cosx)

[ [(e* —cos x)(e* —sinx)]'-2(e* —sinx)(e* + sinx) dx

(e* —sinx)(e* —cosx)
[ [(e* —sinx)(e* —cosX)] dx _ZI (e* —sinx)(e* +sinx) dx
(e* —sinx)(e* —cosx) (e* —sinx)(e* —cosx)

| =In|(e* —sinx)(e* —cosx) —2 (e” +sinx) dx
(e* —cosx)
(e” —cosx) dx

(e* —cosx)

| =Inj(e* —sinx)(e* —cosx) —2

| =Inj(e* —sinx)(e* —cosx) —2In

ex—cosx‘+C

arcsinx

x dx
V1-x2

f(X) — earcsinx g'(X) —

2) 1=

arcsinx

F(X) = 3172 g(x) = +1-x2
—X

— | = _earcsinx /1_ X2 + jearcsinxdx (Il)

Il :jearcsinxdx




Il :jearcsinxdx

f(X) — earcsinx gu (X) -1

arcsin x

f(x) = j; g(x) = X

arcsinx

arcsinx Xe

l, = xe -

Vi-x?
= arcsmx\/ﬁ + xedesinx _|
= 2l = e (x — ﬁ)

(* earcsin @acsinX (y _ ﬂ) L

dx =

dx (1)

=

J V1-x? 2

]
In® x

3)I= dx

X2

f(x) =In°x g'(x) :i2
X

3In? x 1
f'(x) = gx) =——
X
3 2
I:_In X SJInzxd
X X

f(x) =In®x g'(x) = iz
X

2Inx

F(x) = =

J‘lnx







Inx
[, = | —dx
2 sz
1

fx) =Inx g'(x) =

X
1
FO) == g00=-=
X
.Zz_m_mjizd __nx_1
X X X X
3 2
I:_In X 3{_In x_z(ln_x iﬂ c
X X X X
3 3 2
:jln 2de:—In x—3InXx—6Inx—6+C
X

4) I:jln(x+x/l+ x?)dx (I:j ﬁdxj

fx) =In(x +vV1+x*) g'(x)=1
1+ X >

f(x) = — N1+ X" —

* X +v1+ x? 969 =

X +4/1+ X2

* 2
—1=xIn(x++1+x2) - | 11X yix o
J X++1+x2

< = xIn(x +V1+x%) - X dx o
J V1+x?

< l=xIn(x +V1+x?) - (x/1+x2)l dx <

= jln(x 1+ x2)dx = xIn(X + 1+ x2) =1+ x2 +C



5)1= jex sin xdx

f(x) =e” g'(x) = sinx
f'(x) =e* g(x) = cosx

=|=e cosx—J‘eX cos xdx

l, = Iex cos xdx

f(x) =e* g'(x) = cosx
f'(x) =e* g(x) =—sinx

=, =—e"sinx+ jex sin xdx

<l =-e"sinx +1
=|=e*cosx+e”*sinx—I

_e*(sinx +cosx) N

=3 C

6) 1= jsin(ln x)dx
f(x)=sin(lnx) g'x)=1

F(x) = cos(Inx)

9(x) = x

= | = xsin(Inx) - jcos(ln x)dx

l, = jcos(ln x)dx

f(x)=cos(lnx) g'(x)=1

P (x) = - sin(Inx) g(x) = X




= |, = xcos(Inx) + jsin(ln x)dx

=1, = xcos(Inx) +1

= l=xsin(Inx) —xcos(Inx) -1 <
_ xsin(Inx) — xcos(Inx)

- 2

=

x[sin(In x) —cos(In x)] N
2

C

< Isin(ln x)dx =

7l = J- x2arctg(3x)dx
f(x) = arctg(3x) g'(x) = x?

f'(x) =

1+ 9x?

X3
= |=—arctg(3x) — dx
3 9(3x) J-1+9x2

[ X3 x2 1| 1 18x
= 5 =———1 = 5 d
1+9x 18 9. 18 9x“ +1
* 3 2 2 '
- X : :x__i i.(9x2+1)d
J 1+9x 18 9. 18 9x“+1

= X 2dx:x——iln(9x2+l)+c
1+9x 18 162

X3 2

X 1 2
| =—arctg(3x) ——+—In(9x“ +1)+C
3 9(3%) 18 162 ( )



Utilizarea metodei inteqgrarii prin parti la calculul
integralelor recurente

1
I @2 + X2 )n—1dX =lha

I x-%dx
(@% +x2)" (@® +x°)"
B 2X(1—n)
(—(a +x) J (1- n)(a +x) ZX_—(a2+x2)”
x(l n)
(a +x2)"
f(x) = X g'(x)=%
(@ +x9)
o B 1
fx)=1 9gx) = @)t

_ 2 X — L dx <
1-n (a% +x?)"* (@% +x*)"*

< J= 2 X =1
1—n(a2+X2)”_l n-1




=1 —_ __2 X +1 =
" a?| "t 1-n@+x?%) -t
SIS P NP — +
a®| 1-n (@ +x°)

a+x

. X
1, :jx“ L= dx

X
f — yn-1 o —
() =x"" g'(x) N
f(x) =(n-1)x"? g(x) =va®+x?

=x"a®+x? - j(n -Dx"%Va? + x2dx
=x"a?+x? —(n —1)jx“2x/a2 + x%dx
J=| x"%va? + x%dx

a + X2

R
J=a®1 _,+I,
I =x""a?+x*-a’-l,_, I

-
n n-2
2

+C



Ly = jsin” X dx
l, :jsinnlxsinx dx

f(x) =sin"*x g'(x) = sinx
f(x)=(n-1)sin"?xcosx g(x) = -cosx

|, =—cosxsin"*x+(n —1)“‘sin”2 X c0s? X dx

J= sin“zxcoszxdx:js n"~% x(1- sin? x) dx

]
J= sin”zx—sin”xdx:js n"2 xdx - jsin“xdx
[

J=15 -1,

=1, =-cosxsin"'x+ (-, _, 1)
<1 =-cosxsin"tx+ (-1l _, —(n-1l,
on-l, =-cosxsin" x+ (-1, ,

:on-1
—cosxsin"x+(n=1l
sl = (N=Dhs , ¢
n

10)1, = J‘;dx

cos" x
f=— 1  gK=
COS™ “ X Cos™ X
F(x )_(2 n)smx g(x) =

" cos"” cos" 1 x

|- tg(xz) an)j sin xtgx
X



sin thX smx sinx

dx &
lx cosx
ﬂn X 1 cos? x
= J= —————dx:: ———————dxc:
cos" x cos" x
[ [
' J ' J 2
1 COS“ X 1 1
J cos” x J cos” x COS X CoS “ X
<:>\J:|n_|n_2
tgx
Sl = (=2), +(N-2)l, , <
CoS “ X

in X
Sn-,=— (-2, ,
COS X

sin X +n—2
(n-Ycos"*x n-1""

n:
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