ROMANIAN MATHEMATICAL MAGAZINE

Find:

[ L x2In%(1 + x%)
), A+rona+Y

Proposed by Shirvan Tahirov-Azerbaijan

Solution by Quadri Faruk Temitope-Nigeria

L Arna+a) =

_fl 2 (1+x%)
1n%2(1 + x?) 1 (1n?(1+ x?) 1 (1xin?(1+ x?)
- [ ey [ T ey [ TR
o 14+x 2)y 1+x? 2)y 1+x?
A B ¢

Calculate the given integral's :

du 4xin(1+x?)

dx 1+ x2

A_J‘llnz(1+x2)
b 1+x

1
= In%(1 2 =1In(1 =
dx {u In?(1+ x2), ,v=In(1+x) dv 1+x}

Lxin(1+ x?)In(1 + x) p
x =

1
A=1n*(1+x%)In(1 +x)|0 —4f
0

1+ x?2
M
Ixin(1+ x?)In(1 + x
A:ln3(2)—4f ( )2( )dx
0 1+x
M
1+x 2
Lxin(1+ x?)In(1 + x) 1 (Yxin(1-x?)In(1 + x?) 1 lxln(l_x)ln(1+x)
f 2 dx:—f 3 dx+—f dx
0 1+x 2 Jo 1+x 2Jo 1+ x?
M
1
=5 A1+ 4,)

dy
2 _ _ _
[x =y,dy = 2xdx,dx = Zx]

B flxln(l —x%)In(1 + x?) p
A 1+ x2 x

J‘lxln(l—xz)ln(1+x2)d _f1xln(1—y)ln(1+y)dy_ lflln(l +y)ln(1—y)d
o 1+ 2 =), 1+y 2x  2), 1+y Y

In(2) 3
2 (2), A= 3

1 1 21
A= 2=8@) + (@) - (@) In@) - 733 +56
1 11 1 In(2
M =741+ 4z) =E<R((3) +5 i (2) —%)((2)> +

1/3 21 T 5 1 1 T



ROMANIAN MATHEMATICAL MAGAZINE

A=n3(2)—4M = In®*(2) — 4 (—gz(3) + 1—121n3 (2) + 1—16((2) In(2) + g a)

2 5 1
A=3In3(2)+53(3) - 73(2)In(2) - 6

YIn?(1+x%) 2 5 1
fo ez =z @+5¢3) - 4@ In2) - 76

Lxin?(1 + x?)
0 1+x

1 1 Lxin?(1 + x?) 1
— 2 n2 2 N — Zn3(2) —
c 2ln(1+x)ln(1+x)|0 Zfo 1122 dx 2ln(Z) 2C
¢
1 1 Lxin?(1+ x?) 1
=@, =@, o= T = mie
3C 2ln() c 6ln() Cc | 1122 dx 6ln()

7in? (sec2 (y))

2 _
sec?(y) .sec*(y)dy =

1n2(1+ x2) Tin? (1 + tanz(y))
J, "= z
o 1+x o 1+tan?(y)
B

.sec*(y)dy = f

INE

|

In? (secz(y)) dy = 4f In?(cos(y))dy = 4f In?(cos(x))dx = 4] In?[2cos(x)]dx —

4In?(2) fzdx — 2In(2) fIln[cos(x)]dx
0 0

Recall that :

cos(2nx)
n

In?*[2cos(x)] = x* +2 Z%cos@nx): In[cos(x)] = —In(2) — z D

n=1

s [} T T
3 —1"H,,_1 (% /4 1

B = 4f x’dx+8 Z ()n—nlj cos(2nx) dx — 4ln2(2)(Z) + Zan(Z)f dx +
0 —~ 0 0

sin 2(?")] _

2In(2) i (_:)n f: cos(2nx)dx = %(g)g +8 i (_I)ZH"_I
n=1 n=1

o . Eﬂi [oe) n
wln2(2) + 2In%(2) (g) +21n(2) nZl (_:) [Sm( 2 )‘ _ Z_; 4 4; (‘nlz) sin () [Hn _ l] _

2n 2 n

1nan(Z) +1n(2) (—-G)

sm H -4 Z Sl sin (1t2n) — —1tln2 (2) - GIn(2)



ROMANIAN MATHEMATICAL MAGAZINE

s w3 1
_ _alt 2 2(9) _
B = 48+4$(n) 4[ 32] ann (2)-61In(2)

1
s(n) = 2 sin (?) H,, s(n) = —f 2" 1In(1 — x)dx
0

1 _ X (_1\n 1 _
S(n) = —f ln(1x %) Z ( i) sin (?) dx, S(n) = —f ln(lx %) (— arctan(x))dx
0 n=1 0

S(n) = J‘l In(1 - x);lrctan(x)
0

1Liy(x)
1 + x2

dx (I.B.P), S(n) = —arctan(x)Li,(x)| (1) +f dx
0

® 1 - 1 Hpp,y
s(n) = —%((2) + Z(—l)nfo x*Liz (x)dx,S(n) = _gi(z) + z(_l)n [Zn +1 (2n2+ 11)2]
n=0 n=0

o om (D" N Hazni
S) =-2¢2)+ ;2n+ 1 L @2n+1)

1
S(n) = — %c(z) + % _ [—aLi3(1 _i- 1—’2 n2(2) - 3 1n(2) G]
1
s(n) = —%c(z) 4 % + ILis(1— i) +1—121n2(2) +5In(@)6
_ 13 712 ] 1 2 1l il 1 In?
B—E+4(—Z((2)+Z+7Ll3(1—l)+R n (2)+E n(2)G)—4 _ﬁ —En'n (2)
- GIn(2)
3
B = —%+1t+4.’lLi3(1 — i) —%lnz(z) + GIn(2)

Vx?ln?(1+x%) (2 5 1
, TF DT A8+ = (5P @+5{®) - @@ - n6) -

1 w3 b4 1/1
Y i — i) — —[n? | Zn3
2< +m+49Liz;(1—1i) In (2)+Gln(2)>+2(6 In (2))

a?ln*(1+x%) 9 5 1 m m ) )
AT oar T @430 - In@) -6 —g2 -5 - 29Lis(1— i) +

™ G
§ an(Z) — Eln(Z)



