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Find :
1
A= J xIn(xsin(x))dx
0

Proposed by Shirvan Tahirov-Azerbaijan

Solution 1 by Quadri Faruk Temitope-Nigeria

~ Recall that : In(AB) = In(4) + In(B)

1 1 1
A= j xln(xsin(x))dx= f xIn(x)dx + f xln(sin(x))dx=
0 0 0

~ Recall that : In(sin(x)) = —In(2) — z _cos(an)

1 1 had 1 1
A= j xin(x)dx — ln(Z)j xdx — z—j xcos(2nx) dx =
0 0 e KL
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Note :
- sin(n@) % cos(On)
e QIR N ()
n=1 n=1

CL,,(0) — Clausen function
Solution 2 by Yang Silva Cartolin-Peru

We known that :

ix _ e—ix ) ]
sin(x) = T 2ie*sin(x) = 1 — e?™*

—2ixe™* sin(x) = x(1 — e?¥*) - log(2) + i (x - g) + log(xsin(x)) =
log(x) + log(1 — e%¥%)

1
iR{log(xsin(x))} = log(x) + R{log(1 — e%>*)} — log(2) j xdx
0

1 1 1
There fore:I = j xlog(x)dx +R {f xlog(1 — eZix)} dx —log(2) f xdx
0 0 0

I=§1 48— 510g(2) — (D)

{(u = log(x), du = E

1
&1 =f xlog(x)dx I.B.P: B
0 k dv = xdx, v = 5
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1 ! 1 sin(2n) cos(2n) —1
$ = —nzlﬁj; xcos(2nx)dx = —Z;( o an
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2n) 1 2n) 1w 1 1 1 1
, = 2Zsm( n) cos( n) £, =__CIZ(2)_ZCI3(2)+Z“3)

n3 4 Lin3 2
n=1
There fore :
1 In(2 1 1 1
__Z_T_ECIZ(Z)—ZCI?.(Z)+Z((3)

Solution 3 by Omkumar Rao-india

1 1
I= fxln(x) dx + fxln(sinx) dx
0 0
—% In(sinx)=—In2-Y7°_ lcos(mﬂ
1 o
1 cos(2mx) 1
I=——+jx —an—E— dx—————ln2 Z jxcos(me)dx
4 m
0 m=1
[ = 1 11 5 i 1 /sin(2m) 1 +cos(2m)
T3 2" m\ 2m 4m? 4m?
m=1
,__ 1. 1 1 < sin@m) ! 1 1 - cos(2m)
~Ta 22 m? 1L m3 4 me
m=1 m=1 m=1
Im(Liz(e?))/Clz(2) {3 R (Liz(e2i))/Cl3(2)

(€1,(2)) = Clausen function of order 2

(C13(2)) = Clausen function of order 3




