Answer on Question #54159 — Math — Calculus
Establish, by using limits, integration by parts and I'Hopitals Rule, whether the following integral
1
converges: '[In xdx.
0

Solution

Let’s find antiderivative of function f(x)=Inx, integral J'In Xdx using integration by parts:

dx
=1 -2
F(x)+CONST:jInxdx: 3 r;xdu_ X :xlnx—j&:xlnx—x+CONST,
v =dx X
V=X

where CONST is an arbitrary real constant of integration.
Thus,

1
jlnxdx: lim(xInx - x+ CONST )~ lim(xInx — x + CONST ) = In1-1+ CONST —limxInx+0~CONST =
0

. Inx . . . . 0
=-1- Ilng—4 ={due to L'Hopital's rule, there is an indeterminate form of type — } =
x=0 X o0
_(Inx) o ox! X2 .
:—1—I|m( ) =-1-lim—— =-1-lim =-1-lim(-x)=-1.
x—0 (X—l) x>0 — X~ x=0 X x—0

1
Hence, integral jln Xdx convergesto —1.
0

1
Answer: J.In xdx=-1.
0
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