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Integrarea diferentialelor binome
Substitutile lui Cebisev

Calculul primitivelor de forma:

( ) dxbaxx pnm ×+ò  unde Rba Î, si Qpnm Î,, .

   Daca p sau
n

m 1+
sau

n
mp 1+

+ ZÎ , atunci calculul

primitivelor date se reduce la calculul primitivei dintr-o
functie rationala .

Intr-adevar , cu substitutia ntx
1

= , avem dtt
n

dx n ×= -1
11

, deci

( ) ( ) ( )ò òò ×+=×+=×+=
-

+

dtbatt
n

dtbatt
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dxbaxxF pqpn
m

pnm 11 11

.

CCCaaazzzuuulll 111...

ZpÎ

Sa punem
s
rq =  unde 0,, ¹Î sZsr .Atunci substitutia

ss ytyt =Û=
1

ne da dysydt s 1-= ,deci

( ) ( )ò ò ×=×+= -+ dyyRdybayy
n
sF pssr 1

unde R  este functie rationala deoarece Zpsr Î,, .

CCCaaazzzuuulll 222...
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m
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+
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Sa punem
s
rp =  , unde 0,, ¹Î sZsr .Atunci substitutia

( )
a
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s
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a
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ö
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æ -
= -+ dyyRdyy

a
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sF sr
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1

unde R  este functie rationala deoarece Zpsr Î,, .

CCCaaazzzuuulll 333...
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Evident avem ( ) dtbtat
n

F pqp ×+= ò -+ 11

Sa punem
s
rp =  , unde 0,, ¹Î sZzr . Atunci substitutia

( )
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s

-
=Û=+ -

1
1 , ne da

( )
dy
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ysbdt

s

s

×
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+
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unde R  este functie rationala deoarece Zqprs Î+,, .

CCCooonnncccllluuuzzziiieee...

Prin urmare substitutile urmatoare :

1. ( ) yx sn =
1

, daca ZpÎ , unde
s
r

n
m

=
+1

 ;

2. ( ) ybax sn =+
1

, daca Z
n

m
Î

+1
, unde

s
rp =  ;



3. ( ) ybxa sn =+ -
1

, daca Zp
n

m
Î+

+1
, unde

s
rp =  ,

   reduc calculul primitivei ( ) dxbaxx pnm ×+ò  la calculul

primitivei dintr-o functie rationala .

OOObbbssseeerrrvvvaaatttiiieee...

Cebisev a aratat ca daca p ,
n

m 1+
 si Z

n
mp Î
+

+
1

,atunci

primitiva data nu se poate reduce la primitiva dintr-o
functie rationala . Calculul primitivei nu poate fi facut
atunci prin mijloace elementare .

Exemplul 1.

Sa se calculeze primitiva ò ×÷
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æ
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Avem Zp Î-= 3 , deci suntem in cazul 1.
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Exemplul 2.

Sa se calculeze primitiva dxxxF ×÷
÷
ø

ö
ç
ç
è

æ
-= ò

2
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3
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Avem Z
n

mdecinm Î
+

==
1,

2
3,3 si deci suntem in cazul 2.



Facem substitutia tx =÷
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æ
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Exemplul 3.

Sa se calculeze primitiva ò ×÷
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si deci

suntem in cazul 3. Facem substitutia tx =÷
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Exemplul 4.

Sa se calculeze primitiva ò
-×

=
122 xx

dxF

Avem functia F= ( ) 2
1
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Facem substitutia
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Exemplul 5.
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Facem substitutia atbaxn =+
32 2 tx =+Þ 3 2 2+=Þ xt 232 -=Þ tx
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Exemplul 6.

Se se calculeze primitiva
( )

( )òò ×+=
+

= --
dxxx

xx
dxF 12
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1
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Avem ZpÎ , deci suntem in cazul 1.

Consideram rtx = , unde ( ) 21,2 == cmmmcr
2tx =Þ dttdx ×=Þ 2  si obtinem
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