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Istoria aparitiei metodei
o

Regula de integrare Leibniz a fost introdusa de catre matematicianul
Fredrick S. Woods in cartea "Advanced calculus".Ulterior,a fost
promovata de fizicianul Richard Feynman care a considerat-o in
bibliografia sa ca fiind "arma lui secretd".Din acest motiv,metoda este
foarte des intalnita sub numele de "procedeul de integrare Feynman."



Pasul |




Pasul |

1,2
/ X 1dx:?
0 InX

x4 —1
Inx

f:]0,1] xR = R; f(x,a) =



Pasul |

1,2
/ X 1dx:?
0 InX

a __
Fi01] xR - R f(x,8) = X

Inx

I'R—R;l(a) = /1 f(x, a)dx
0



Pasul Il

1(0) = /01 f(x,0)dx



Pasul Il

1(0) = f(x,0)dx




Pasul Il




Pasul Il




Pasul IV

I(a):/al1dazln(a+1)+0



Pasul IV

I(a):/al1dazln(a+1)+0

0)=C—>C=0



Pasul V

I(2)=1n3



o .
sin X
/ dx =7
e X



1 sin Xy

o
sin X
/ dx =7
o X
oo : oo
sin X sin X
/ ax = / ax
oo X 0 X




1 sin Xy

o -
sin X
/ dx =7
oo X
oo X o
sin X sin X
dx =2 ax
X o X

— 00

—ax :
f:Rx[O,oo]%R;f(X»a):¥



1 sin Xy

o
sin X
/ dx =7
o X
oo : oo
sin X sin X
/ dx:2/ ax
oo X 0 X

e #sinx
X

f:Rx[0,00] = R;f(x,a) =

'R R:l(a) = /Oo (x, a)ax
0



':s, SN X gy
ceddo ¥




':s, SN X gy
ceddo ¥

o of © e"F(—x)sinx
/ — —
I'(a) = /0 8a(x’ a)dx = /0 dx

X



':s, SN X gy
ceddo ¥

o of © e"F(—x)sinx
/ — —
I'(a) = /0 8a(x’ a)dx = /0 dx

X
I'(a) = —/ e~ #sin xdx
0

Definim
J= /efax sin xdx



':s, SN X gy
ceddo ¥

o of © e"F(—x)sinx
/ — —
I'(a) = /0 8a(x’ a)dx = /0 dx

X
I'(a) = —/ e~ #sin xdx
0

Definim
J= /efax sin xdx

Deci
J:/e_ax(cosx)’dx



':s, SN X gy
co8do ¥

J=—e"%Fcosx + / —ae ¥ cos xdx



':s, SN X gy
co8do ¥

J=—e"%Fcosx + / —ae ¥ cos xdx

J=—6"%cosx —ae Fsinx + a/ —ae ¥ sin xdx



':s, SN X gy
co8do ¥

J=—e"%Fcosx + / —ae ¥ cos xdx

J=—6"%cosx —ae Fsinx + a/ —ae ¥ sin xdx

J=—e (cosx + asinx) — &J



1 sin Xy

Deci
(1+&)J = —e #(cos x + asin x)



1 sin Xy

Deci
(1+&)J = —e #(cos x + asin x)

e #(cos x + asin x)
1+a2

J:



1 sin Xy

Deci
(1+&)J = —e #(cos x + asin x)
Jo e #(cos x + asin x)
B 1+
Atunci
, < 1 1
l'a=J| =0 =

o 1+ a@ 1+



1 sin Xy

Deci
(1+&)J = —e #(cos x + asin x)
g & #(cosx + asinx)
B 1+
Atunci
I’(a)*JOO* S
[ P IR PP

Vom integra dupa a

I(a) = — / M:iaZda = —arctg(a) + C



1 sin Xy

si

nde: C
X

I(O)_C:>/0OO



':s, SN X gy
ooBde ¥

Dar



':s, SN X gy
ooBde ¥

Dar

Asadar




2 In{cos U

"‘)o 0do8S 0

do

/2 In(co'sg) do =7
o 1+4sin“6



2 In{cos U

‘boodd)@j'ag 0 7

7| 0
/ 7”(”_52) do =7
o 14+sin“0

Folosim substitutiile

1

cosf) = ——
V141920

sinf = g6

V1 +1tg%0



2 In{cos U

‘boodd)@j'ag 0 7

7| 0
/ 7”(”_52) do =7
o 14+sin“0

Folosim substitutiile

1
cosf) = ——
V141920

sinf = &
1+ 1920

n—m=~—

£
2 141920
=) 77 g 9
0 '1 + _g°0
1+1g20



2 Theos

de
J)ooddm'a? 0

7| 0
/ 7”(”_52) do =7
o 14+sin“0

Folosim substitutiile
1

V141920
tgb

V1 +1tg%0
/_/ W

th0
T+ 1+1g20

cosf =

sinf =

1 (% In(1 + tg?0) 5
/—EA mﬁ-ﬁ-tgg)d@



2 In{cos U

@oodd}@j@? 0 7

Notam
do = dt

g0 =t = !
97 = c0s20



2 Theos

de
é)ooddmvﬁ 0

Notam

1
tgo = 20 0 = dt

/°° In(1 +t2
2 1+2t2



2 Incos Y) 4o
@oodd}@j@? 0

Notam
0 = dt

1
s20
/°° In(1 + t2
2 1 +2t2

f:Rx[0,00] = R; f(t,a) =

Definim
In(1 + a?)
1+ 212



2 Incos Y) 4o
@oodd}@j@? 0

Notam 1
20 0 = dt
/°° In(1 + t2
2 1 +2t2
Definim ( 2)
In(1 4+ «
f:Rx [0700] — R, f(t,a) = W

'R = R; l(a) :/OO f(t, o) dt
0



2 In{cos U

@ocdd}@j@? 0 7

< In1



2 Incos Y) 4o
@ocdd}@j@? 0

< In1
> of

ll(a) = 0 a(tv

a)



2 Incos Y) 4o
@ocdd}@j@? 0

< In1

< of
I'(a) = —(t«
@=[ )

Deci

4 - £ dt
I =
() /O (1+22)(1 + af?)




2 In{cos U

dé
@oodd}@j@? 0%

Asadar

R /°° at /°° at
C2-afy 142 2-a ), 1+atf?



2 In{cos U

dé
@oodd}@j@? 0%

Asadar
-1 [ dt 1 > dt
/ _
/(O‘)*z—a/o 1—|—2t2+2—a/0 1+af2
I'(a) = iiarotgxﬁ h + Liarcl‘gx\/& h
C2-a,2 0o 2—ay/2 R




[n2 me Y) do
Fooésers o

Asadar
-1 [ dt 1 > dt
/ _
/(O‘)*z—a/o 1—|—2t2+2—a/0 1+af2
I'(a) = iiarotgxﬁ h + Liarcl‘gx\/& h
C2-a,2 0o 2—ay/2 R



[n2 me Y) do
Foodesrs o

Deci

=370 ] e



[n2 me Y) do
Foodesrs o

Deci

o) = 2_\; / f

‘Z/M

Notam



[n2 me Y) do
Foodesrs o

Deci

Notam



2 Incos Y) 4o
@oodt@ag 0

Deci
-7 da
=57 / Va2 - va)
Notam do
/ Va(2 - a)
I(a) = ;%m(z ) + J()
Va=u 2\1/&da = qdu



2 Incos Y) 4o
@oodt@ag 0

Deci
-7 da
=57 / Va2 - va)
Notam do
/ Va(2 - a)
I(a) = ;%m(z ) + J()
Va=u :lrda = qdu



2 Incos Y) 4o
@oodd}ilﬂ? 0

Ju) = 2}2/ (x@1 ot \@1+ u>du



2 Incos Y) 4o
@oodd}ilﬂ? 0

Ju) = 2}2/ (x@1 ot \@1+ u>du

J(u)

Deci

:2\7}2<—|n(\@+u)+ln(\@—u)+c>



2 Incos Y) 4o
@oodd}ilﬂ? 0

au

Ju) = 21}2/ <ﬁ1 at \@1+ u)
Deci

J(u):”<_|n(\@+u)+|n(\@—u)+c)

22

Revenim la

J(a)f< |n(f+f)+|n(f+f)+c)

T 2-a(V2va) |

=2n" va-va



2 In{cos U

dé
@oodd}@f 0%

0)= —_In2+C
(0) 2\@”+



[n2 M Y) do
Foodooe 0

0)= —_In2+C
(0) 23" +
—Tr

In2
2&”

(0)=0= C=



[n2 M Y) do
Foodooe 0

0)= —_In2+C
(0) 2\@”+

(0)=0= C=

—T

In2
2&”

Asadar
T (2-a)(vV2+ Vo) 4+ ="

25" Va—va  avan?




[n2 M Y) do
Foodooe 0

0)= —_In2+C
(0) 2\@”+

0)=0= C=—"1In2
(0) = 2\@n

Asadar
™ (2—a)(\F2+\/a)+ -7

In

22" Va_va 22"t

_ o @-a)(v2+ va)
22 2(v2 - \/a)

(@)

I(a)




[n2 M Y) do
Foodooe 0

0)= —_In2+C
(0) 2\@”+

0)=0= C=—"1In2
(0) = 2\@n

Asadar
™ (2—a)(\F2+\/a)+ -7

In

22" Va_va 22"t

/(a) _ i In (2—&)(\/§+ \/a)
22 2(v2 - \/a)

T In V2 + 1

2v2  2(vV2-1)

(@)

(1) =




oo sileln X) g
Soodbiox) In? x

/C>C sin(21n? x) dx =7
o ( '

14+ x)In? x



oo sileln X) g
Soodbiox) In? x

SR 2
/ sin(21In )2() dx =7
o (14+x)In“x
a:/ sin(21n )2() dX:/ sin(21In )2() ax + sin(21In )2() dx
o (1+x)In"x o (1+x)In"x 1 (1+x)In"x



[ smen X) dx
bodboy) In2 x

SR 2
/ sin(21In )2() dx =7
o (14+x)In“x
a:/ sin(21n )2() dX:/ sin(21In )2() ax + sin(21In )2() dx
o (1+x)In"x o (1+x)In"x 1 (1+x)In"x

1 2
I:/ sin(21In )2() dx
o (1+x)In“x

[SSI 2
J:/ sin(2In )2() dx
1 (1+x)In“x

Notam



[ smen X) dx
bodboy) In2 x

SR 2
/ sin(21In )2() dx =7
o (14+x)In“x
a:/ sin(21n )2() dX:/ sin(21In )2() ax + sin(21In )2() dx
o (1+x)In"x o (1+x)In"x 1 (1+x)In"x

1 2
I:/ sin(21In )2() dx
o (1+x)In“x

[SSI 2
J:/ sin(2In )2() dx
1 (1+x)In“x

Notam

Decia=1+J



oo sileln X) g
Feodbiox) In? x

Dacad x — I = dx — —}dx



5 sinfe In~ X

Feodbex) In? X

Dacaxw = dx — =ldx

J / sm2|n21) _—;dx
X
< >In X



5 sinfe In~ X

Feodbex) In? X

Dacad x — I = dx — —}dx
J / sm2|n _—;dx
X
< >In X

Deci

1 2
J:/ sin(21In X2) dx
o (x+1)xIn“x



oo sileln X) g
Foedbiox) In? x

Atunci

1 o 2 1 2
a:/ sin(21In )2() dx+/ sin(21In X2) dx
o (x+1)In"x o (x+1)xIn"x



oo sileln X) g
Foedbiox) In? x

Atunci ; ) ; )
a:/ sin(21In )2() dx+/ sin(21In X2) dx
o (x+1)In"x o (x+1)xIn"x

:/1 sin(2|n2X)dX
0

x1n? x



oo sileln X) g
Foedbiox) In? x

Atunci ; ) ; )
a:/ sin(21In )2() dx+/ sin(21In X2) dx
o (x+1)In"x o (x+1)xIn"x

:/1 sin(2|n2X)dX
0

x1n? x

Notam Inx =t = ldx = at



oo sileln X) g
Foedbiox) In? x

Atunci ; ) ; )
a:/ sin(21In )2() dx+/ sin(21In X2) dx
o (x+1)In"x o (x+1)xIn"x
1. 2
:/ sm(2|2 X)dX
o XIn®x
Notam Inx =t = ldx = at

O sin(2t?)
a:/ 2 at

— 00



oo sileln X) g
Fooébiex) In? x

Definim
sin(at?)
t2

f:Rx[0,00] = R;f(a,t) =



[ smen X) dx
Fooébox) In2 x

Definim
sin(at?)

f:Rx[0,00] = R;f(a,t) = 2

I:R = R;l(a) :/C>O f(a, t)dt
0



[ smen X) dx
Fooébox) In2 x

Definim _ )
f:Rx[0,00] = R;f(a,t) = Sm(:t )

I:R = R;l(a) :/C>O f(a, t)dt
0




[ smen X) dx
Fooébox) In2 x

Definim
sin(at?)
t2

f:Rx[0,00] = R;f(a,t) =
I:R = R;l(a) :/ f(a, t)dt
0
o of

I'(a) = —(t,a dt:/oocos at®)dt
(a) A aa( ) A (at?)



oo sileln X) g
Foodeex) In? x

Folosim e = cos 6 + isin 6 si cos(at?) = Re(e@").



oo sileln X) g
Foodeex) In? x

Folosim e = cos 6 + isin 6 si cos(at?) = Re(e@").

I(a) = / Re(e)dt — Re / et g
0 0



oo sileln X) g
Foodeex) In? x

Folosim e = cos 6 + isin 6 si cos(at?) = Re(e@").

I(a) = / Re(e)dt — Re / et g
0 0

oy 1 /m\ 1 = AN _ 1 /x |



oo sileln X) g
Foodbe) In2 x

//(a)_i V2 _1 Taz
~2Vaz2 2V2

/



")@ sin n- X dx
Foodbe) In2 x

r<a>:; 22 o/
\/>f+c \/7+C




"x ?\n n- X dx
Foodbe) In2 x

r<a>:; 22 o/
\/>f+c \/7+C

Cum/(0)=0=C=0



"x ?\n n- X dx
Foodbe) In2 x

r<a>:; 22 o/
\/>f+c \/7+C

Cum/(0)=0=C=0




"x ?\n n- X dx
Foodbe) In2 x

r<a>:; 22 o/
\/>f+c \/7+C

Cum/(0)=0=C=0




Avantaje si dezavantaje ale acestei metode
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Avantaje:

1)Simplificarea integralei prin introducerea unui parametru auxiliar
2)Rezolvarea integralelor dependente de parametri

3)Rezolvarea problemelor fara solutii evidente prin integrare directa
Dezavantaje:

1)Complexitatea formalismului matematic

2)Dificultate in identificarea parametrului potrivit

3)Limitari in aplicabilitate
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