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CHAPTER

INTRODUCTION

These are first 10 integrals from [Kevin Charlwood’s 2008 article "Integration on Comj
pufer Algebra Systems’ solved using different CAS systems.

The original post on this topic is [sci.math.symbolic by Martin|

These are the CAS systems used
1. Maple 2020 on windows 10 (64 bit)
Mathematica 12.1 on windows 10
Rubi 4.16.1
Maxima 5.43.2 on Linux
FriCAS 1.3.6 on Linux
Sympy 1.5 under Python 3.7.3 using Anaconda distribution.

N e oA N

mupad engine in Matlab 2016a symbolic toolbox
8. Giac/Xcas 1.5.0.87-1 on Linux.

Summary of result

The following is summary of results for each integral. Result with a () around it means
the antiderivative contains either a complex number on non-elementary function.


https://php.radford.edu/~ejmt/ContentIndex.php#v2n2
https://php.radford.edu/~ejmt/ContentIndex.php#v2n2
https://groups.google.com/group/sci.math.symbolic/browse_thread/thread/5b821f0e38cd2440?hl=en

CHAPTER 1. INTRODUCTION 4

system ‘ 1 ‘ 2 ‘ 3 ‘ 4 ‘ ) ‘ 6 ‘ 7 ‘ 8 ‘ 9 ‘10‘score‘
FriCAS IV NN 100%
Maple IV D)) 100%
Mathematica | v | vV |V |V | )|V |V | V)| V)|V | 100%
Rubi IVNX N DO 9%
xCas VIV XX\ )| 8%
Maxima v |V X 1 X| X | X v X v X | 40%
Sympy VIV XX X XX X | X | /| 30%
mupad 2016a | X | X | X |V | X | X | X | X | V' | X | 20%

Downloads, references and links

1. [copy of Kevin Charlwood’s 2008 paper in PDF|

2. [CharlwoodIntegrationProblems.pdf| PDF file showing the 50 integrals and the
best antiderivatives expected to each. By Albert Rich.



CharlwoodIntegrationProblems.pdf
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INTEGRALS

2.1 J[aresin(z)Iln(z)dz . . .. ...
22 [ETUERBdr

23 [—sin ' (VZ—vVz+1)de ... ...
24 [log(Va2+1lz+1)dr .. ... ...

cos?(x)
25 [ \/0054(x)+cos2(x)+1 dT . .. e

2.6 [ tan(z) \/tan I e

_ tan(z)

27 [ _dr.
2.8 [y/tan®(z) +2tan(z) +2dT . . . ...

2.9 [sin(z)tan™! (W) dT . ..

2.10 fwfjf_T;” AT .o

2.1 [ arcsin(z)In(z) dz

2.1.1 Mathematica

‘ Clear[x]
‘ Integrate[ArcSin[x] Logl[x], xI]

—2v1 — 22 + (\/1 —z2 — 1) log(z) + log (M + 1) + z(log(z) — 1) sin™!(x)
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2.1.2 Rubi

<< Rubi’ |
‘ Clear[x] ‘
‘ Int[ArcSin[x] Loglx], xI] ‘

—2v1 — 22 + V1 — z2log(x) + tanh™* < 1- x2> — zsin™(z) + zlog(x) sin~*(z)

2.1.3 Maple

‘restart; ‘
Lint(arcsin(x)*log(x),x); J

1 . .
2 1+ (van (1/2 arcsin (2))° (arcsm (z) tan (1/2 arcsin (z)) In (2

(1 () )

2.1.4 Fricas

tan (1/2 arcsin (z))
1+ (tan (1/2 arcsin (@))2

) — (tan(1/

‘ setSimplifyDenomsFlag(true) ‘
‘ ii:=integrate(asin(x)*log(x),x); ‘
‘ latex(ii) ‘

log (V—22+1+1) —log (vV—22+1—1)+ (2 log(z) — 4) v—22+ 1+ 2 z arcsin (z) log (z) — 2 = arc
2

2.1.5 Maxima

‘ii : integrate(asin(x)*log(x),x); ‘
tex(ii); |

241 — 122 2
log <—x+_> + arcsinz (z logz — z) + V1 — 22 logz — 2 V1 — z2

] ]
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2.1.6 XCAS

‘ii := integrate(asin(x)*log(x),x);
‘latex(ii);

2ln (V-2 +1+1) B 21n |z|

2 2
2 1 2 1
2z \/—z2+1+1> +2 2z (\/—x2+1+1> +
4x arcsin x

(V-2 +1+1) <2x2 (ﬁ)z + 2)

vV—x2+1lnz +

2

+zarcsinz -Inz —

2 2
2 1
L (=) (Vi i+l (WH)
2
1 1
227 <\/—7§+ T+‘1> +2 2z <\/—7§+ T+‘1> +2
2

- 222 In |z| - (—\/?1““) - 4

2 2
1 1
227 <\/—w2+1+1> +2 2z <\/—:c2+1+1> +2

2.1.7 Sympy

>python

Python 3.7.3 (default, Mar 27 2019, 22:11:17)

[GCC 7.3.0] :: Anaconda, Inc. on linux

Type "help", "copyright", "credits" or "license" for more information.
>>> from sympy import *

>>> x = symbols('x')

>>> ii = integrate(asin(x)*log(x),x)

>>> latex(ii)

zlog () asin (z) — zasin (z) + V1 — z2log (z) — V1 — z?

——2 _ —acosh (1) + —2— for |>1

N z o\ /—1+%

; .. 1 i .
\/ﬁ? + {asin (5) — 1’_ otherwise

1
T =2
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2.1.8 MuPad

Levalin(symengine,'int(asin(x)*log(x),x)')

did not solve

x arcsin(z)
2.2 ——;;fizif—tia:

2.2.1 Mathematica

‘Clear[x]
‘Integrate[(x ArcSin[x])/Sqrt[1 - x~2], x]

T — V1 — 22sin" ()

2.2.2 Rubi

<< Rubi’
‘Clear[x]
‘Int[(x ArcSin[x])/Sqrt[1 - x~2], x]

T — 1 —x2sin"*(z)

2.2.3 Maple

‘restart;
‘integrand:=x*arcsin(x)/sqrt(1—x‘2);
‘int(integrand,x);

‘latex (%)

x — arcsin (z) vV —x2 + 1
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2.2.4 Fricas

‘set output tex off
‘setSimplifyDenomsFlag(true)
‘ii:=integrate(x*asin(x)/sqrt(1—x‘2),x)
‘latex(ii)

—arcsin (z) V—22+ 14z

2.2.5 Maxima

‘ii : integrate(x*asin(x)/sqrt(1-x72),x);

‘tex(ii);

z—+V1—2x2arcsinz
2.2.6 XCAS
(ii := integrate(x*asin(x)/sqrt(1-x~2),x);
‘latex(ii)

—v—z2+larcsinz +z

2.2.7 Sympy

>python
Python 3.7.3 (default, Mar 27 2019, 22:11:17)
[GCC 7.3.0] :: Anaconda, Inc. on linux

from sympy import *

X = symbols('x')
ii=integrate(x*asin(x)/sqrt(1-x*#*2),x)
latex(ii)

z — V1 —z?asin ()
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2.2.8 MuPad

Levalin(symengine,'int(x*asin(x)/sqrt(i—x“Q),x)') J

did not solve

23 [—sin!(Vz—Vz+1)ds

2.3.1 Mathematica

ClearAll[x] |
‘integrand = ArcSin[Sqrt[x + 1] - Sqrt[x]];

‘res = Integrate[integrand, x];

‘TeXForm[res] ‘

(z+1) (20 — 2V F IyE +1)° (z\/ﬁm_ 2(~20+ 2/T T TVT - 3) +3\/—ds + 4/5 T 1y
8v2 (Ve +1-7)’ (z— Vo +1yz+1)

_ zsin! (f — m)

2.3.2 Rubi

<< Rubi~

ClearAll[x]

integrand = ArcSin[Sqrt[x + 1] - Sqrt[x]];
res = Int[integrand, x];

TeXForm[res]

Subst (In’c(x/—ac2 + V22 — 1z + 1,x> , T, \/m>
V@Z

— zsin™! <\/_ - \/m>
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2.3.3 Maple

‘restart; ‘
‘integrand:=arcsin(sqrt(x+1)—sqrt(x));

‘res:=int(integrand,x);

‘latex(res) ‘

_1_16 (arcsin (-m + \/5) (tan (% arcsin (-m + ﬁ)))s + 2 arcsin (— ey g \/5) (tan

2.3.4 Fricas

‘set output tex off ‘
‘setSimplifyDenomsFlag(true)

‘ii:=integrate(asin(sqrt(x+1)-sqrt(x)),x)

‘latex(ii) ‘

(3Vz+1+x) \/Zﬁ\/x—l— —2z+ (8 z+3) arcsin (vz + 1 — /x)
8

2.3.5 Maxima

‘ii : integrate(asin(sqrt(x+1)-sqrt(x)),x);
tex(ii); |

This reslult is wrong. bug.
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2.3.6 XCAS

ii := integrate(asin(sqrt(x+1)-sqrt(x)),x);

Warning, choosing root
Warning, choosing root
Warning, choosing root
Warning, choosing root
Warning, choosing root
Warning, choosing root
Warning, choosing root

Warning, need to choose a

of
of
of
of
of
of
of

(1,0, %hn{-4, (11 %KkKI+%kK{-2, [0 %K%Kk} ,0,1]
(1,0, %hn{-4, (11 %%KI+%%K{-2, [01%%%k},0,1]
[1,0,%%h{-4, (11 %%k} +%hk{-2, [01 %%k} ,0,1]
[1,0,%%h{-4, (11 %%k} +%hk{-2, [01 %%k}, 0,1]
(1,0, %hni-4, (1 %knI+%kk{-2, [01%KkAk},0,1]
(1,0, %hni-4, (1] %knI+%kk{-2, [01%%kAk},0,1]
(1,0, %hni-4, (1] %knI+%kk{-2, [01%%Ak},0,1]

at
at
at
at
at
at
at

N

|

|
paramete#s
paramete#s
paramete#s
paramete#s
paramete#s
paramete#s
paramete#s

values
values
values
values
values
values
values

[92.1
[53.1
[5.3¢
[6.7¢S
[84.3
[77.€
[72.5

branch for the root of a polynomial with parametersL This might be

The choice was done assuming [t_nostep]=[0]

Warning, need to choose a branch for the root of a polynomial with parameters

The choice was done assuming [t_nostep]=[0]

Algebraic extensions not allowed in a rootof

Algebraic extensions not allowed in a rootof
Warning, choosing root of [1,0,%%h{-4, [11%%M}+%%h{-2, [01%%%},0,1] at paramete#s values [69.¢€

latex(ii)

|
J

2.3.7 Sympy

did not solve

-

>python

from sympy import *
x = symbols('x')

latex(ii)

Python 3.7.3 (default, Mar 27 2019, 22:11:17)
[GCC 7.3.0] :: Anaconda, Inc. on linux

ii=integrate(asin(sqrt(x+1)-sqrt(x)),x);

did not solve

|
. This might be
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2.3.8 MuPad

Levalin(symengine,'int(asin(sqrt(x+1)—sqrt(x)),x)')

did not solve

24 [log (\/amx + 1) dx

2.4.1 Mathematica

ClearAll[x]

‘integrand = Logl[l + x Sqrt[1 + x~2]];
‘res = Integrate[integrand, x];
‘TeXForm[res]

slog <mw+1) \/2( tan_l (\/7\/;1:24- >

2 2
1+\/3 ( 1+\/g\/m>—2x
+(5+\/5)tan 1( 1+2\/5z> (v/5—5) tanh ™" ( ﬁx)

10 (1++/5) 10 (V5 —1)

2.4.2 Rubi

<< Rubi-

ClearAll [x]

integrand = Log[1l + x Sqrt[1 + x"2]]
res = Int[integrand, x];
TeXForm[res]
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xlog<mx+1>+ g( —1 tan™ (

ﬂ/ﬁ <f— o )

2 (14 VB) tan™ (F«*)

+mtwh ( 1+\f\/x27)—2x

(2 v8) (12 ) - (v ()

+ % (\/5 — 1) tanh~! ( \/52_ 1x)

2.4.3 Maple

‘restart;

‘integrand:=ln(1 + xxsqrt(l + x72));
‘res:=int(integrand,x);

‘latex(res)
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+ \/3 arctan | 2 z
2542 25 +2
1 arctanh | 2 m
V—=2+25 —2+25
+ v5 arctanh [ 2 m -2z
—2+2+5 —2+2+5

1 5 .
+2 7 2arctanh< \/3_2<\/x7+1 >>
1 1 5 .
—2 2+\/garctanh(\/m<\/m ))
V5 1 :
_2\/marctanh( 2+\/5( x +1—x))
1

- \/5 arctan (
2vV5—2

\/5_2<\/x2+1—z)>
N 2v2 + V55 ot (
5

25 — 25 (
— 3 arctanh

15
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2.4.4 Fricas

set output tex off
setSimplifyDenomsFlag(true)

integrand := log(l + x*sqrt(1 + x72));
ii:=integrate(integrand,x);

latex(ii)

V2 Vi fitz \/5) VL \/<—16 z v5-32 23-16 z) VZZHI+(16 22+8) v5+32 z4+32 22+8-

—4 /2 \/v/5 + 1 arctan ( 3

2.4.5 Maxima

‘integrand : log(1l + x*sqrt(1 + x72));
‘ii : integrate(integrand,x);
‘latex(ii) ‘

did not solve

2.4.6 XCAS

‘integrand := log(l + x*sqrt(1 + x72));
‘ii := integrate(integrand,x);
latex(ii) |
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—i 2(\/5—1>lnm—\/_1+\/3 +i 2(VE—1)In o+ _1+\/5
+%~/2<\/5+1>arctan é — 2z

1 1 4+ 4+/5
-2l -=/2(vV5—-1)In|Vz2+1— —
3 <V/_ ) n|vz?+ T+ CE 5

1 1 444
+3 2(\/5—1)111 /R NS

1/ V2 +1—x+
~2 2 (\/5 + 1) arctan — o +zln (1 +xV1+ 1'2)
4-4/5

2.4.7 Sympy

>python
Python 3.7.3 (default, Mar 27 2019, 22:11:17)
[GCC 7.3.0] :: Anaconda, Inc. on linux

from sympy import *

x = symbols('x')

integrand = log(l + x*sqrt(l + x*x2));
ii = integrate(integrand,x);

latex(ii)

did not solve

2.4.8 MuPad

Levalin(symengine,'int(log(i + x*sqrt(1 + x72)),x)"')
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ln<1+x\/ac2+1>x—2x

S ——

1/24/5—1/2 +4 1/2\/5—1/2 32 2

_ v -3 ( L V2B - 1)
21/1/2v5 —1/2+4 (1/2v/5 — 1/2)* 2

_ £+3 1n<m_ m)
2/-1/2v5 - 1/2+4 (-1/2v5 - 1/2)*"

+ 7 1n<a:+ 2 _\/5_1>
2\/-1/2v5 - 1/2+4 (-1/2v5 - 1/2)"

V5 _149(1/25-1/2)% (
V541

V2V/V5 - 1) ln<\/§w\/5—1+
(\/1/2\/5 1/2+4 (1/2v/5 - 1/2) 3/2 54 1

2 2

Ve 1/2\/_—1/23/2 (

2\/1/2\/5 1/2+4 ( 1/2[-1/23/2 5yl

NI&

—1g 1/2¢3—1/2 32
< ~1/2v5—1/2+4 (-1/2+/5 — 1/2) 3/2 1_¥5

V-2 -l 2(=1/25-1/2) 3/2

(2\/—1/2\f—1/2+4(—1/2\f—1/2 3/2 1

2

In ( —\/éz —v5

o

-
(A (2
|
<

m( e/ VR

NI&

cos?(x)
2.5 f \/cos (z)+cos?(z)+1 dz

2.5.1 Mathematica

ClearAll[x] |
‘ integrand = Cos[x]~2/Sqrt[Cos[x]~4 + Cos[x]"2 + 1]; ‘
‘res = Integrate[integrand, x]; ‘
‘ TeXForm[res] ‘
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2i cos?() \/ % tanz(x) \/ 1+ 22}1;””) ElhptlcP1< W3 sinh~ (, =7 tan(x)) : %)

4 /—\/5_32, \/8cos(2z) + cos(4z) + 15

2.5.2 Rubi

<< Rubi~

ClearAll [x]

integrand = Cos[x]~2/Sqrt[Cos[x]"4 + Cos[x]"2 + 1];
res = Int[integrand, x];

TeXForm[res]

(14 v/3) cos?(z) (tan’(z) + v/3) \/ tan{;:j:;i;i;;)w EllipticF (2 tan~ (ta{n/%)) 12— \/§)>

4+/3+/cos?(z) (tan*(z) + 3tan(z) + 3)
(2+ V/3) cos?(z) (tan’(z) + v/3) \/tan4(z +3tan2(m)+3ElhptlcP1(1 (3—2v3),2tan"? <ta4n(z)> 22—

(tan2(x)+f> \/§
_|_
4+/3+/cost(x) (tan?(z) + 3tan?(z) + 3)
.\ cos?(z) tan™! ( T (xt)‘ﬁfin? (x)+3> /tan*(z) + 3tan?(z) + 3

24/cost(z) (tan’(z) + 3tan?(z) + 3)

2.5.3 Maple

‘restart;
‘integrand:= cos(x)~2/sqrt(cos(x)"4 + cos(x)"2 + 1);
‘res:=int(integrand,x);

‘latex(res)

\/((cos (2z))* + 4 cos (2z) + 7) (sin (2 z))2(—3 +4v/3) (cos (2z) + 1)°
(—1+14v3) \/(cos (2z) — 1) (cos (2z) + 1) (cos (2z) + 2 + 1v/3) (iv/3 — cos (2z) — 2) sin (2 ) \/(c>o

-2
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2.5.4 Fricas

set output tex off

setSimplifyDenomsFlag(true)

integrand:= cos(x)~2/sqrt(cos(x)"4 + cos(x)"2 + 1);
res:=integrate(integrand,x);

latex(res)

(2 cos(z)? sin(z) cos(z)4+cos(z)2+1)
arctan

2 cos(z)®—1

6

2.5.5 Maxima

‘integrand : cos(x)"2/sqrt(cos(x)"4 + cos(x)"2 + 1);
‘res : integrate(integrand,x);

‘latex(res)
did not solve
2.5.6 XCAS
‘integrand 1= cos(x)"2/sqrt(cos(x)"4 + cos(x)"2 + 1);
‘res := integrate(integrand,x) ;
‘1atex(res)

did not solve

2.5.7 Sympy

>python
Python 3.7.3 (default, Mar 27 2019, 22:11:17)
[GCC 7.3.0] :: Anaconda, Inc. on linux

from sympy import *
x = symbols('x')
integrand = integrand = cos(x)**2/sqrt(cos(x)**4 + cos(x)**2 + 1);
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‘res = integrate(integrand,x) ;
‘latex(res) ‘

did not solve

2.5.8 MuPad

Levalin(symengine,'int(cos(x)‘2/sqrt(cos(x)‘4 + cos(x)"2 + 1),x)') J

did not solve

2.6 [tan(z)/tan’(z) + 1dz

2.6.1 Mathematica

ClearAll[x] |
‘integrand = Tan[x] Sqrt[1 + Tan[x]~4];

‘res = Integrate[integrand, x];

‘TeXForm[res] ‘

V/tant(z) + 1 <\/cos(4:c) + 3 — 2v/2 cos?(z) sinh ' (cos(2z)) — 2 cos?(z) tanh ™" (\/%%»
2y/cos(4z) + 3

2.6.2 Rubi

<< Rubi-

ClearAll[x]

integrand = Tan[x] Sqrt[1 + Tan[x]~4];
res = Int[integrand, x];

TeXForm[res]

tanh_l ( 1—tan?(z)

1 V2/tan?(z)+1 1. _
iy/tan“(x) +1-— \/ﬁt * ) ~3 sinh™" (tan®(z))
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2.6.3 Maple

‘restart; ‘
‘integrand := tan(x)*sqrt(1 + tan(x)~4);
‘res:=int(integrand,x);

‘latex(res)
. " , arcsinh((tan (x))2)
5¢(1+(tan(ac))) —2 (tan (2))" — 2
5 (~2(tan (2))* +2) V2 !
—Tarctanh 4

\/(1 + (tan (x))z)2 — 2 (tan (z))”

2.6.4 Fricas

set output tex off
setSimplifyDenomsFlag(true)

integrand := tan(x)*sqrt(1 + tan(x)~4);
res:=integrate(integrand,x);

latex(res)

2\/53.1’1_’1:2—2\/5 anw413anx4_2anw23
(1) v (4 L

2.6.5 Maxima

‘integrand : tan(x)*sqrt(1 + tan(x)~4);
‘res : integrate(integrand,x);
‘tex(res); ‘

did not solve
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2.6.6 XCAS

‘integrand := tan(x)*sqrt(1 + tan(x)~4);
‘res := integrate(integrand,x);
‘latex(res)

—2( tand x+1—tan2 z)+2+2\/§>

In
m 49 ln<\/tan4 z;—l—tan2 z) + ( 2(\/tan4 z+1\;;an2 x)—2+2ﬁ

2.6.7 Sympy

>python
Python 3.7.3 (default, Mar 27 2019, 22:11:17)
[GCC 7.3.0] :: Anaconda, Inc. on linux

from sympy import *

x = symbols('x')

integrand = tan(x)*sqrt(1 + tan(x)**4);
res = integrate(integrand,x);
latex(res)

did not solve

2.6.8 MuPad

Levalin(symengine,'int(tan(x)*sqrt(l + tan(x)"4),x)')

did not solve
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tan(zx)
2.7 f V/sec3(z)+1 dz

2.7.1 Mathematica

e

ClearAll[x]

‘integrand = Tan[x]/Sqrt[Sec[x]~3 + 1];
‘res = Integrate[integrand, x]
LTeXForm[res]

~

_g tanh™ (\/5ec’(z) 1)

2.7.2 Rubi

<< Rubi~

ClearAll[x]

integrand = Tan[x]/Sqrt[Sec[x]~3 + 1];
res = Int[integrand, x]

TeXForm[res]

—g tanh ™" (\/W)

2.7.3 Maple

‘restart;

‘integrand := tan(x)/sqrt(sec(x)"3 + 1);
‘res:=int(integrand,x);

‘latex(res)

—garctanh( (sec (z))® + 1)
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2.7.4 Fricas

set output tex off
setSimplifyDenomsFlag(true)

integrand := tan(x)/sqrt(sec(x)"3 + 1);
res:=integrate(integrand,x);

latex(res)

log (2 cos (z)? «/% — 2 cos (z)° — 1)

3

2.7.5 Maxima

‘integrand : tan(x)/sqrt(sec(x)"3 + 1);
‘res : integrate(integrand,x);
‘tex(res)

10g< L +1—1) 1og( L +1+1>

cos3 x cos3 x

3 3

2.7.6 XCAS

‘integrand := tan(x)/sqrt(sec(x)"3 + 1);
‘res := integrate(integrand,x);
Llatex(res)

Ccosx

(1)3+1_1‘

(V@) +1+1)

2| —
6 + 6
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2.7.7 Sympy

>python
Python 3.7.3 (default, Mar 27 2019, 22:11:17)
[GCC 7.3.0] :: Anaconda, Inc. on linux

from sympy import *

x = symbols('x')

integrand = tan(x)/sqrt(sec(x)**3 + 1);
res = integrate(integrand,x);
latex(res)

did not solve

2.7.8 MuPad

-

Levalin(symengine,'int(tan(x)/sqrt(sec(x)‘s +1),x)")

-/

did not solve

2.8 [ +/tan®(z) + 2tan(z) + 2dx

2.8.1 Mathematica

e

ClearAll[x];

‘integrand = Sqrt[Tan[x]~"2 + 2 Tan[x] + 2];
‘res = Integrate[integrand, x];
LTeXForm[res]

~

L1 1.( —— 1 (14 4)tan(z) + (24 1)
sinb™(tan(z) +1) + 52( 1+ 2itanh (vl + 2iy/tan?(z) + 2 tan(z) + 2

(2 — 2i) tan(z) + (4 — 20)

— 1 —2itanh™
2y/1 — 2i\/tan?(z) + 2 tan(z) + 2

)

)
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2.8.2 Rubi

<< Rubi-

ClearAll [x]

integrand = Sqrt[Tan[x]"2 + 2 Tan[x] + 2];
res = Int[integrand, x];

TeXForm[res]

/3 (145 )tanl( 2v5 — (54 v/5) tan(a) )
2

\/10 (1 4+ v/5)\/tan?(z) + 2 tan(z) + 2

_ % ( \/3_1> — ( (5 —/5) tan(z) + 2/5 )

\/10 (v/5 — 1) y/tan?(z) + 2 tan(z) + 2

+ sinh ™! (tan(z) + 1)

2.8.3 Maple

restart; |
‘integrand := sqrt(tan(x)~2 + 2*tan(x) + 2);

‘res:=simplify(int(integrand,x));

‘ latex(res) ‘

1 2 sin (z) cos () + (cos (z))* + 1

-10

V2 ;
/=10 + 10 /5 cos (z) (v/5—5) ( 2\/COS () (2 sin () 4 cos (z)) v/5 + (cos (z))* + 2 sin (x) cos

2.8.4 Fricas

‘integrand := sqrt(tan(x)~2 + 2xtan(x) + 2);
‘res:=integrate(integrand,x);
Llatex (res) J
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8 v/5 arctan

cos(m)

J <(—375 \/5+625) % cos(x) sin(z)+(125 \/5—625 cos(z)2) V5 \/2 cos(z) Sln(w)+005(w)2

2.8.5 Maxima

‘integrand : sqrt(tan(x)”2 + 2+tan(x) + 2);
‘res : integrate(integrand,x);

did not solve

2.8.6 XCAS

‘integrand := sqrt(tan(x)~2 + 2*tan(x) + 2);
‘res := integrate(integrand,x) ;
‘latex(res) ‘




CHAPTER 2. INTEGRALS

29

ln(\/tan2x+2tanm+2—tanx—1> 1
2 - 5 +3 2(\/5—1)<1

32i 512i
————— )In(-16(14+ —————— ) /V5 -2+ (—16 + 16i
164/5 — 16) ( ( 5124/5 — 1024) ( )

+ (16 + 16i) <\/tan2x+2tanx+2—tanx>) —% 2 (\/5— 1) (1

32i 512i
- JIn(16(14+ ————— | \/V5 — 2+ (—16 + 16i
164/5 — 16) ( ( 5124/5 — 1024) ( )

+ (16 + 161) <\/tan2w+2tanx+2—tanx>) +é 2 (\/5— 1) (1

32i 512i
+———)In(-16({1+ ——=——— ) /V5+2+ (16 — 16i
16\/5—16) n< ( 5125 + 1024) ( Y
+(16—|—16i)<\/tan2x+2tanx+2—tanx>)—% 2(\/5—1)(1

32i 512i
+—|In(16(1 4+ ————— ) \/V5+2
164/5 — 16) < ( 512/5 + 1024)

+ (16 — 16i) + (16 + 16i) (\/tan2 T+ 2tanz +2 — tanx)>

2.8.7 Sympy

>python
Python 3.7.3 (default, Mar 27 2019, 22:11:17)
[GCC 7.3.0] :: Anaconda, Inc. on linux

from sympy import *

x = symbols('x')

integrand = sqrt(tan(x)**2 + 2xtan(x) + 2);
res = integrate(integrand,x);

latex(res)

did not solve
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2.8.8 MuPad

Levalin(symengine,'int(sqrt(tan(x)‘Q + 2*%tan(x) + 2),x)') J

did not solve

2.9 [sin(z tanl( sec(x) — )d:L'

2.9.1 Mathematica

ClearAll[x]; |
‘integrand = Sin[x] ArcTan[Sqrt[Sec[x] - 11];

‘res = Integrate[integrand, x]

‘TeXForm[res] ‘

~5(-8-2v2) ((v2-2)eos () - v2
—|—1> cos’ (2) \/— tan? (2) —2v2 + 3\/<2\/§ — 3) tan? <Z> + 1 cot (2) sec(z) — 1sec(z) ((10 —
_ 12\/§> + 2EllipticPi (2\/5 — 3 —sin! (M> 17— 12\/§>)
V@Z

33—

= cos(x)\/m — cos(z) tan™* ( sec(z) — 1)

[\

2.9.2 Rubi

<< Rubi~

ClearAll[x]

integrand = Sin[x] ArcTan[Sqrt([Sec[x] - 11];
res = Int[integrand, x];

TeXForm[res]

= cos W+ tan™! ( sec(z) — 1) — cos(z) tan™* ( sec(z) — 1)



CHAPTER 2. INTEGRALS

2.9.3 Maple

‘restart;

‘integrand := sin(x)*arctan(sqrt(sec(x) - 1));
‘res:=int(integrand,x);

‘latex(res)

secl(x) arctan (\/ = (1 + (sec(2)) ") sec (w))

1 1
+ ———+/sec(z)— 1+ 3 arctan ( sec (x) — 1)

2 sec ()

2.9.4 Fricas

set output tex off
setSimplifyDenomsFlag(true)

integrand := sin(x)*atan(sqrt(sec(x) - 1));
res:=integrate(integrand,x);

latex(res)

(—2 cos (z) + 1) arctan <\/sec () — 1> + cos (z) 4/ %&H

2

2.9.5 Maxima

‘integrand : sin(x)*atan(sqrt(sec(x) - 1));
‘res : integrate(integrand,x);
‘tex(res);

v1—cosz
\/l—cosx) +arctan< Voo ) V1 —cosz

+
\/coszT 2 (2 _ 2(6:§szw—1)> NGCY

— cosx arctan <
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2.9.6 XCAS

integrand := sin(x)*atan(sqrt(sec(x) - 1));
res := integrate(integrand,x);

Warning, integration of abs or sign assumes constant sign by intervals (corre
Check [abs(cos(x))]

Discontinuities at zeroes of cos(x) were not checked

latex(res)

Unable to conver to latex. Here is the raw output

expr:=(1/2*asin(2*cos(x)-1)/(sign(cos(x))"2-1)+sign(cos(x)) ~2x*
atan(1/2*(sign(cos(x)) ~2+(-2*sqrt(-cos(x) "2+cos(x))+1)/(-2*cos(x)+1)
+(-2xsqrt (-cos(x) "2+cos (x))+1)*sign(cos(x)) "2/ (-2*cos(x)+1)-1) /sign(cos(x)
((sign(cos(x))~2-1)*sign(cos(x))))*sign(cos(x))
-cos(x) *atan(sqrt (-cos(x) "2+cos(x) ) *sign(cos(x))/cos(x));

2.9.7 Sympy

>python
Python 3.7.3 (default, Mar 27 2019, 22:11:17)
[GCC 7.3.0] :: Anaconda, Inc. on linux

from sympy import *

x = symbols('x')

integrand = sin(x)*atan(sqrt(sec(x) - 1));
res = integrate(integrand,x);

latex(res)

did not solve

ct if the argum

)/
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2.9.8 MuPad

Levalin(symengine,'int(sin(x)*arctan(sqrt(sec(x) - 1),x") J

_ arctan (\/(cos ()" 1) cos (z)

_ cos(z) _3 1
——~| —arcsin ( /cos (z) ) (cos (z))™ 2 \/ 1 —cos(z) ) /1 — cos(z)
3 (2 ( > 2 COS > \/(COS (.’E))_l _
2.10 [£ gy

2.10.1 Mathematica

‘integrand = (x73 Exp[ArcSin[x]])/Sqrt[1 - x72];
‘res = Integrate[integrand, x]

~

LTeXForm[res]
1 2 sinl(@) (15(«1 — 22— ac) + sin (3sin~'(z)) — 3cos (3 Sin_l(m)))
40

2.10.2 Rubi

<< Rubi-

ClearAll [x]

integrand = (x”3 Exp[ArcSin[x]])/Sqrt[1 - x~2];
res = Int[integrand, x];

TeXForm[res]

1 - 3 - 3 - 3 _
1—0$368m 1(:1:) _ E /1 _ x2$2€sm 1(z) 10 /1 _ xzesm 1(9:) + Ez 1(m)
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2.10.3 Maple

‘restart;

‘integrand := (x"3xexp(1)"arcsin(x))/sqrt(l - x72);
‘res:=int(integrand,x);

‘latex(res)

garcsin (z) 1’2

1—0(35—3\/T+1) +

3 earcsin(z)

10 (- v=a7+1)

2.10.4 Fricas

set output tex off

setSimplifyDenomsFlag(true)

integrand := (x"3%exp(asin(x)))/sqrt(l - x72);
res:=integrate(integrand,x);

latex(res)

((—3 x? — 3) vV—r2+1+ 3 +3 LIJ‘) earcsin(z)
10

2.10.5 Maxima

‘integrand : (x"3%exp(asin(x)))/sqrt(1 - x72);
‘res : integrate(integrand,x);
‘tex(res);

did not solve

2.10.6 XCAS

‘integrand 1= (x"3*exp(asin(x)))/sqrt(1 - x72);
‘res := integrate(integrand,x);
‘latex(res)

2 arcsinz _§ 2 arcsin x i 22 2 arcsinz __ i 2 arcsin x
£ e FV—attle +1gV e +1(—z"+1)e 10:0( °+1)e
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2.10.7 Sympy

>python
Python 3.7.3 (default, Mar 27 2019, 22:11:17)
[GCC 7.3.0] :: Anaconda, Inc. on linux

from sympy import *

x = symbols('x')

integrand = (x**3%exp(asin(x)))/sqrt(l - x**2);
res = integrate(integrand,x);

latex(res)

r3edsin (x) 322+/1 — x2e2sin (x) N 3pedsin () 3measin (z)

10 10 10 10

2.10.8 MuPad

Levalin(symengine,'int( (x~3*exp(arcsin(x)))/sqrt(1 - x72),x)"')

did not solve
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