Mathematica 11.3 Integration Test Results

Test results for the 935 problems in "7.4.2 Exponentials of inverse
hyperbolic cotangent functions.m"

Problem 14: Result more than twice size of optimal antiderivative.

ez ArcCoth[ax]
Ji dx
X

Optimal (type 3, 14 leaves, 4 steps):
-Log([x] +2Log[1-ax]

Result (type 3, 29 leaves):

-Log [1 _ @2ArcCothlax] } - Log [1 4 @2ArcCoth[ax] ]

Problem 46: Result more than twice size of optimal antiderivative.

e—ZAr‘cCoth[a x]
Ji dx
X

Optimal (type 3, 13 leaves, 4 steps):
-Log([x] +2Log[1+ax]

Result (type 3, 29 leaves):

-Log [1 _ @ 2ArcCoth[ax] ] - Log [1 + @ 2ArcCothlax] ]

Problem 64: Result is not expressed in closed-form.

1—Ar‘cCoth[a X]
e:?2
—dx
X

Optimal (type 3, 291 leaves, 17 steps):
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Result (type 7, 87 leaves):
2 ArcTan [ezfAr‘cCoth[a X] ] _ Log [1 _ e%Ar‘cCoth[ } Log [1 +e2 ArcCoth[ X] } _
-ArcCoth[ax] + 2 Log|e> FArcCothlax) -1

1 4
= RootSum[1 + #1* &,
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Problem 65: Result is not expressed in closed-form.

£Ar‘cCoth[a X]
e-2
— dx
x2

Optimal (type 3, 267 leaves, 13 steps):

1/4

1 1
aArcTan[1 - 2 177/ | aArcTan[1+ V2 g ]
1 \3/4 1 \1/4 (1 L)l,a (1+1)1/4
a [1 - _) (1 + — — ax + ax .
ax ax \/7 V2
1- b 1 1’4 _r 114
alog[1 o V2 | aLog[1+ — V2 [+ ]
1\1/4
1.2 <1* ) [1+ 2 (2]
22 242
Result (type 7, 70leaves):
2 e;Ar‘cCoth[a x] 1 _ArcCoth [ax] +2 Log [eéAr‘cCoth[a x] Hl}
a|———————— - ~RootSum|1+u1*&, &
1+ eZAr‘cCoth[a x] 4 H13

Problem 66: Result is not expressed in closed-form.

L ArcCoth[ax]
e-2
— dXx
3

Optimal (type 3, 319leaves, 14 steps):
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4 ax ax 2 ax ax 42
1+ 1\1/4 -+ 1\1/4
/ ax ﬁ 1*: ax ﬁ 1,:
saneran(1, T atog[ns i ) g a e 2
" (1+L)1’/4 1+ (hﬁ) 1+ (hﬁ)
ax N ax B ax

4-/2 82 82
Result (type 7, 85leaves):
1 8 e;Ar‘cCoth[a X] (1 + 5 @2ArcCothlax] )

_ a2
16 (1 + @2ArcCothax] ) 2

1
~ArcCoth[ax] + 2 Log[ez "M _ ]
RootSum|1 +11* &,

&
713 ]

Problem 67: Result is not expressed in closed-form.

LAr‘cCoth[a x]
e?2
— dx
X4

Optimal (type 3, 356 leaves, 15 steps):

3 1 3/4 1
=al (1—— [1+—

1
1__
8 ax ax

axX

+—a’
12

/4 1 ( 3/4 [1 1 )5/4
+ — +
axX

Ne 1t 1/4 NeS 1 1/4
~—] 3a’ArcTan[1+

1/4
(1+L) ! (1+L) !
ax

3x 82 82

22 (17L)3/4 (1+ 1 )5/4 3a3Ar‘cTan[1—

ax

1-— o 1\1/4 1.+ _11/4
3aLog[1+ TEE } | 3a’Log|1+ - +ﬁ( ? ]

1. ) 1.2 (1)
16+/2 16+/2

Result (type 7, 93 leaves):

1 ) e%Ar‘cCoth[ax] (9 + 6 @2ArcCoth[ax] , 7g g4ArcCothlax] )

= 3

96 @ (1 + @2ArcCoth[ax] ) 3 '

1
ArcCoth[ax] - 2 Log[ez A" M@ _ ]
9 RootSum |1 + 11* &,

713 ]
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Problem 73: Result is not expressed in closed-form.

37Ar‘cCoth[a X]
e-2
—dx
X

Optimal (type 3, 291 leaves, 17 steps):

\E(l—i)lm \E(l—i)l/z‘ (1+L
—ﬁAr‘cTan[l— —ax] +\/?Ar‘cTan[1+ —ax] —2Ar‘cTan[ ax
1 \1/4 1 \1/4 1
e 2 i
ax ax aXx
1. 1 1/4 1.+ 114
Log[1+ 1= Tl og[n, i
(1 )™ o vro bl
2 ArcTanh | ax - 4} - - + -
(17 i) / V2 V2
Result (type 7, 87 leaves):
_ZAr\cTan[e;—Ar‘cCoth[ax]] _ Log[l B e;—Ar‘cCoth[ax]] + Log[l + ez—Ar‘cCoth[ax]] B
1
1 —ArcCoth[ax] +2 Log[ez recothiax] g
= RootSum|1 + #1* &, (ax] +2Loge: ) &]

2 #1
Problem 74: Result is not expressed in closed-form.

3Ar‘cCoth[a x]
e:?2
——dx
XZ

Optimal (type 3, 268 leaves, 13 steps):
3aArcTan[1- Eij—} 3aArcTan[1+ AL i

]

] [17 i)1/4 (1+ 1 3/47 (12%)1/4 . (1*3%)1/4
ax a X \/7 \/7
1+ C11/4 1+ 1 1/a
3alog[l+ —~ 7ﬁ(1a,) | 3aLog[1+—= +ﬁ(1*} ]
o (" 1.2 1)
ax N ax
22 22
Result (type 7, 68 leaves):
] 2(Ei—Ar‘cCoth[aX] iRootS m[l 4t ArcCoth[a x] —ZLOg{egAPCCOth[aX] —Hl] &]
1+ eZAr‘cCoth[a x] * 4 u - ? 1



Mathematica 11.3 Integration Test Results for 7.4.2 Exponentials of inverse hyperbolic cotangent functions.nb | 5

Problem 75: Result is not expressed in closed-form.

2 ArcCoth [ax]
e?2
— dx
X3

Optimal (type 3, 319leaves, 14 steps):
9 a2 ArcTan [1 - @iﬂi}

7/4 (1+17)1/4

4-/2

p 1 _1\1/e -+ _11/4
1+ﬁ 1—L1'/A} 9a2Log|1+ - —ﬁ(la) | 9a?log|1+ - +ﬁ(1 - ]

PR RN RS L for "
ax _ +
44/2 82 8+/2

Result (type 7, 84 leaves):

(E;Ar‘cccth[a x] (3 + 7 @2ArcCoth|a x])

a2

+

2 (1 + eZAr‘cCoth[a X] ) 2

1
9 ArcCoth[ax] - 2 Log[ez A" @] _ ]
— RootSum |1 + f11* &,

16 7l

8]

Problem 76: Result is not expressed in closed-form.

2 ArcCoth [ax]
e?2
— dx
X4

Optimal (type 3, 356 leaves, 15 steps):

17 3 1 1/4 1 3/4 1 3 1 1/4 1 7/4
“a [1_— (1+— .1a (1_7 [1+7 .
24 ax ax 4 ax ax
VT (- NCE PR
3 3
32 (1_ i)l/4 (1+ i)7/4 17 a Ar‘cTan[l— (1+$)1”’4 } 17 a Ar‘cTan[1+ (1+$)1/4 ]
- + —
3x 82 82
1.1 1 1/4 1- 1 1\
17 a® Log[1+ T El G | 172%Log[1+ — +ﬁ( il ]
1\1/4 1 \1/4
1+$ (1 g) 1.2 (1+;)
+
162 162

Result (type 7, 93 leaves):
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—a
96

2 ArcCoth[ax] 2 ArcCoth[ax] 4 ArcCoth[ax]
1 ,|8e: (17+30e +45 e )
n

(1 + @2ArcCothax] > 3

1
ArcCoth[ax] - 2 Log [e?A"ccc’th[aX] -1

51 RootSum |1 + 111* &, &]
1l
Problem 82: Result is not expressed in closed-form.
J\eiAr‘cCoth[ax]
- dx
X
Optimal (type 3, 320 leaves, 19 steps):
8(1+L)1/4 \E(lfL)l/‘l
—$+\EAr‘cTan[1 —aX} -
(1_L)1/4 (1+L)1/4
\/T(I—L)IM (1+L)1/4 (1+L)1/4
\/TArcTan[1+ ————*——] +2ArcTan| X | +2ArcTanh | —2—] -
(1+L)1/4 (1 L)IM (17L>1/4
ax ax ax
1717 1 1/4 177 ,L 1/4
Log[1+ VT V2 1 31/)4 ] Log LA e W 1 L }
o () FTnS 1+i)
V2 V2
Result (type 7, 97 leaves):
_8 e%Ar‘cCoth[ax] 2Ar‘cTan[ Ar'cCoth[ ] B Log[l _ <e%Ar‘cCoth[ax]] +
. ArcCoth _2L FhArccoth[ax] _ g
Log[1 + ez Arecomniax]] 71RootSum[1+H14 g, 2 12X gle: i &|
2

713

Problem 83: Result is not expressed in closed-form.

2Ar‘cCoth[a x]
@2
— dx
X2

Optimal (type 3, 299 leaves, 14 steps):
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1\1/4
L \5/4 5aArcTan[1—ﬂL€-)u—}
1 34 1 \1/4 4a (1+a—x) (1+L)/
-5a|1-— 1+ — - -
( ax [ +ax (1_1)1/4 V2
ax
1oL 11/ - 1)y
V2 (1Y) ax V2 (1)
vz (124" salogl1 - » 5alog|l :
5aArcTan|1+ 7(—13%} g1+ i (hi)m ] g1+ i * (h:x)m ]
- B ax N
V2 2+/2

Result (type 7, 80leaves):

1

= ArcCoth[ax]
1—Ar‘cCoth[a x] 2 ez

a|-8e: -

1+ e2 ArcCoth[ax]

1
5 ArcCoth[ax] - 2 Log [e;Ar‘cCoth[ax
= RootSum[1 + #1* &,

Do
4

&
713 ]

Problem 84: Result is not expressed in closed-form.

iAr‘cCoth[a x]
e:2
—— dx
X3

Optimal (type 3, 351 leaves, 15steps):

25 1 \3/4 1\1/4 g 1 \3/4 1 \5/4
—_32(1— [1+— ——az(l—— (1+ -
4 ax ax 2 ax ax
11/ 1 1/a
L\ 25aArcTan[1- V2 i, | 2522ArcTan[1+ ﬂ(l_&)_}
2a2 (1+_) (1+L)1/4 (1+17)1/4
ax N x ~ - B
(17 L)”“ a2 a2
ax
- IR - 1\1/4
25a% Log[1+ oz [ ] 25a%Log[1+ ax +ﬁ(1 =) ]
1 (1 1 )1/4 . (1 1 )1/4
1+ — +§ 1+ 1 +ax
.
82 82
Result (type 7, 94 leaves):
(E%A"C“NEXJ (25 + 45 @2ArcCothlax] | 1@ g4 ArcCoth[ax] )
a2

2 (1 " eZArcCoth[ax])Z

1 ArcCoth [ax]
25 ArcCoth[ax] - 2 Log|e>
~— RootSum |1 + 11* &,

-]
16

&
13 }
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Problem 85: Result is not expressed in closed-form.

57Ar‘cCoth[a X]
e-2
—dx
x4

Optimal (type 3, 385leaves, 16 steps):

9/4
55 1 \3/4 114 11 1 \3/4 1 \5/4 2a3 (1+ 1 )
7—a3(17— [1+— - = 3(17— (1+— - = -
8 ax ax 4 ax ax (1_L)1/4
ax
\E 1717 1/4 \/? 1,L 1/a
55a% ArcTan |1 - —] 55a%ArcTan|1+ —]
1\1/4 1\1/4
1 1 \3/4 1 \9/4 (1+7) / (1+f)/
-al [1——) (1+— + = - = -
3 ax ax 8/2 8/2

162 16+/2
Result (type 7, 104 leaves):

3

1
PEN ( (e;Ar‘cCoth[a X] (165 + 462 @2ArcCothlax] | gog o4ArcCoth[ax] | gg o6 ArcCoth[ax] ) )/

L ArcCoth [ax]
(12 <1+QZAPcCoth[ax])3)) 55 RootSum[1+u14 &, ArcCothlax] -2 Log[ez 7111}
32 ng
Problem 91: Result is not expressed in closed-form.
J\eiAr‘cCoth[ax]
——dx
X
Optimal (type 3, 291 leaves, 17 steps):
\/7(17i)1/4 2 (17 1)”“ (1+L)1/4
V2 ArcTan[1- ————2* ] /2 ArcTan[1+ ———2*~—] _2ArcTan[—2*—] »
(1+L)1/4 (1+L)1/4 (1_L)1/4
1-— 1\1/4 1.+ 1\1/4
ogl1+ 2 YLy g i R
1+ L)1/4 1*% (1+a—x) ’ 1+i (1+;)
2 ArcTanh | ax |+ -
(17 L>1/4 \/? \/7

Result (type 7, 85leaves):
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7;7ArcCoth[ax] ] 7§Ar‘cCoth[a X] }

1
2 ArcTan|e -1 ArcCoth[ax] | -

—Log[l—e +Log[1+ez

—%Ar‘cCoth [ax]

ArcCoth[ax] + 2 Log[e -1

1 RootSum|[1 + 1% &, &
2

13
Problem 92: Result is not expressed in closed-form.

~L ArcCoth [ax]
e 2
— dx
x2

Optimal (type 3, 268 leaves, 13 steps):
aArcTan[l,ﬁl_’,&L] aAr‘cTan[lJr@l_’alL}

1 \1/4 1 \3/4 (1+L)1/“ (1+L)1/4
_a(l_— [1+—) - ox N ox :
ax ax ﬁ \/7
-1 _11/4 - C11/4
alog[1+ - —ﬁ(lﬂll)“ | aLog[1+ - +ﬁ(1ai/),4 ]
1L (20 [1: 2 (245"
+

Result (type 7, 70leaves):

1
2 ¢ 7 Arccothlax] -ArcCoth[ax] - 2 Log[e : -]
- - =~ RootSum[1 +n1* &,

1+ @ 2ArcCothlax] g4 n13 ]

- % ArcCoth[ax

a

Problem 93: Result is not expressed in closed-form.

~L ArcCoth [ax]
e 2
———dx
X3

Optimal (type 3, 319leaves, 14 steps):
a’ArcTan|[1 - E(Lj)—}

3/4 (1+2) Y

4~2

17i 1\1/4 17i 1\1/4
Rt 2 A\ ax V2 (1*:) 2 ax V2 (1*:)
aZ ArcTan [1 + M} a LOg [1 + ] N (1+L)1/4 } a LOg [1 + . + (1+L>1/4 }
(1+;—X>1/4 A 1*5 ax 1+; ax
42 82 82
Result (type 7, 81 leaves):
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—%Ar‘cCoth [ax]

ArcCoth[ax] +2Log[e -1

- RootSum|1 + #1* &,
(1 + @2ArcCothax] > 2 713

8]

[8 e;APCCOth[a X] (5 + @2ArcCoth[ax] )

Problem 94: Result is not expressed in closed-form.

~L ArcCoth [aX]
e 2
— dx
x4

Optimal (type 3, 356 leaves, 15 steps):

3 1 1/4 1 3/4 1
R e I |

1
—733 1- —
8 ax a X

ax

1\1/4 1\1/4
ﬂ(l;g_)_] 3a3ArcTan[1+£(iﬂ?)—]

(1+L)1’/4 (1+L)1/A

ax

12

)5/4 (1+ L)B/A 3a3Ar‘cTan[1—

ax

3x 82 82

16+/2 16+/2
Result (type 7, 93 leaves):

3—Ar‘cCoth[a X]
1 s { 8 e2 (29 +6 eZAr‘cCoth[a x] 19 e4ArcCoth[a X] )
- +

<1 + @2ArcCothax] ) 3

- 2— ArcCoth[ax

ArcCoth[ax] + 2 Log[e ! -]

9 RootSum |1 +11* &, &

713

Problem 100: Result is not expressed in closed-form.

~2 ArcCoth [ax]
e 2
—dx
X

Optimal (type 3, 291 leaves, 17 steps):
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5 (1_L)1/4
\/TAr‘cTan[l——ax}—\/?Ar‘cTan[l+ ]+2Ar‘cTan[7}+
(1+L)1/4 <1+L)1/4 (17L)1/4

ax

Jz (1_L)1/4

ax

. /
Log[1+ - ” * /
102 )Y ot )7 i ()"
2 ArcTanh| ax 1/4} - +
R a 5

Result (type 7, 85leaves):

1
+ Log [1 + efzfAr'cCoth[a X] ] B

8]

7§Ar~cCoth[ax] } 7§Ar‘cCoth[ax] ]

-2ArcTan|e -log[1l-e

—%Ar‘cCoth [aXx]

ArcCoth[ax] + 2 Log[e 111 |

1 4
~ RootSum[1 + #1* &,
2 71

Problem 101: Result is not expressed in closed-form.

~2 ArcCoth [ax]
e 2
—dx
x2

Optimal (type 3, 269 leaves, 13 steps):
3aArcTan[1 - ﬂij—] 3aArcTan|1+ ﬂ(l_*;)_]

( i 3/4 [ i)1/4 (1+$)1/’4 (1+i)1/4
-a|l- 1+ - . X
ax ax NP Nes
o 1)y ot 1,1/4
3aLog[1+ 2 ,\E(l ) } BaLog[lJr ax +ﬁ(1-a/) ]
\/I (1 i)l’“‘ L1 (1 $)14
22 22

Result (type 7, 68 leaves):

3 1
2 @ pArcCothlax] g ArcCoth[ax] + 2 Log [e’z‘A"c"th[aX]

- + = RootSum|[1 +11* &,
1+ e—ZAr‘cCoth[a X] 4 =1

-]

8]

Problem 102: Result is not expressed in closed-form.

~2 ArcCoth [ax]
e 2
— dx
x3

Optimal (type 3, 319leaves, 14 steps):
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9a?ArcTan|1 -

\/7 117171 1/4}

)1/4

42

9 a2 Ar‘cTan[ y
(1+1—)1/4 1e—

ax

/ 1
oy ot Legla T - TN =
1+ —

42 8+/2 82

Result (type 7, 84 leaves):

1
e;Ar‘cCoth[a X] (7 + 3 @2ArcCothlax] )

2 (1 n eZAr‘cCoth[ax])Z

1
ArcCoth[ax] + 2 Log [eTArCCMh[aX] -]

9
—— RootSum|[1 + #1* &, &
16 11
Problem 103: Result is not expressed in closed-form.
JeiArcCoth[ax]
————dx
X4
Optimal (type 3, 356 leaves, 15 steps):
17 1 3/4 1 1/4 1 1 7/4 1 1/4
——a3(1—— {1+— ——a3(1—— (1+— +
24 ax ax 4 ax ax
L \7/4 .14 17 a%ArcTan[1- V2 ) | 17a*ArcTan|1+ 2 177, ]
1o )T i 102"

3x 82 82

1- L C1\/4 - 1
17 a® Log |1+ +—= vz | ) | 17a%Log[1+ = RRL ]
1 ) 1 ()"
162 16+/2
Result (type 7, 93 leaves):
1 8 ei—Ar‘cCoth[ax] (45 + 39 e2ArcCothlax] | 17 g4ArcCoth[ax] )
3
- I
96 (1 + @2ArcCoth[ax] ) 3 "
1
ArcCoth[ax] +2 Log [e’EANCOth[”] -] g

51 RootSum |1 + 111* &,
1l
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Problem 109: Result is not expressed in closed-form.

-2 ArcCoth [aX]
e 2
—dx
X

Optimal (type 3, 320 leaves, 19 steps):

1\ 1/4 1\ 1/4
81- %) V2 1o
—7—\/7ArcTan[1— —} +
(1+L)1/4 (1+L)1/4
ax aXx
ﬁ(l,L)lM (1+L)1/4 1+L)1/4
\/TAr'cTan[1+ —————] - 2ArcTan| ————] + 2ArcTanh | ——| -
(1+L)1/4 (1_L)1/4 (1_L)1/4
ax aXx ax
-1 1\1/4 11 11/
Log[1+ w2 2 | Log[1+ = +ﬁ( ) ]
1\1/4 1\1/4
1+a1x (1+ax) 1*:7 (1 a )/
+
V2 V2
Result (type 7, 99 leaves):
_g e—%Ar‘cCoth[ax] + ZAr\cTan[e—iAr‘cCoth[ax]} _ Log[l _ e—i—Ar‘cCoth[ax]] +
1

1 1 _ArcCoth[ax] - 2 Log[e 2Amcoth@ax] g

Log[1+e 2 A"™MEX)] _ = Rootsum |1+ m1? &, e ) &|

2 H13

Problem 110: Result is not expressed in closed-form.

~2 ArcCoth [ax]
e 2
— dXx
x2

Optimal (type 3, 299 leaves, 14 steps):

vz (1-1
L5 5aArcTan|1 - - ]
4a(l- 1 \1/4 1 \3/4 (1+7),
X — 153 (1— — (1 - ax _
(1 L)l/“ ax ax V2
ax

Result (type 7, 80 leaves):
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2 e—%Ar‘cCoth[a X]

~L ArcCoth[ax]
2 +

a|8e
1+ eszr‘cCoth[a X]

1
ArcCoth[ax] + 2 Log [e’?Arcmth[aX] -1 .

> 4
= RootSum[1 + #1* &,
4 13

Problem 111: Result is not expressed in closed-form.

-2 ArcCoth [ax]
e 2
—dx
X3

Optimal (type 3, 351 leaves, 15 steps):
222 (1- L+ o4 3/4
21k 1

1/4 1
[ aX

_ 2 (1,
L)l/“ 4 ax

ax
1\1/4 1\1/4
1- El—TJ—] 25a2 ArcTan|1 + ri(l—ij—]

1\1/4
2

(1+

25 a? ArcTan [

4-/2 4-/2

82 82
Result (type 7, 94 leaves):

*%APCCOth[a x] (16 + 45 @2ArcCoth[ax] | o5 g4ArcCoth[ax] >

2 +

a —

2 (1 + eZAr‘cCoth[a x] ) 2

ArcCoth[ax] + 2 Log [e’?A"mth[aX] -1 g

25 .
=~ RootSum |1 + f11* &,
16 13

Problem 112: Result is not expressed in closed-form.

~2 ArcCoth [ax]
e 2
— dx
x4

Optimal (type 3, 385leaves, 16 steps):
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3 1 \9/4
2a 1 55 1 1/4 1 3/4 11 1 5/4 1 3/4
ax 7a3[1_7) (1+* +7a3(1_7 (14—* +
(1 1 )1/4 8 ax ax 4 ax ax
ax
\E 1L 1/4 \/? 1t 1/4
55a ArcTan|[1 - —(—M;AL} 55a® ArcTan[1 + —(—ajjm—]
1 1 \9/4 1 1\3/4 (1+L) / (1+L) /
3 ax ax
—a [1 - — (1 + — + - +
3 ax ax 8/2 8+/2

1-— C1\1/4 1.+ 1 1/4
55a% Log |1+ *— e | 55a’Log[1+ — RRLELS ]
L 1 )1/4

1/4
1+L <1+ax) 1+L (1+;
ax ax

162 i 16+/2
Result (type 7, 104 leaves):

3

a (G%ArcCOth[a x] (96 4+ 425 @2ArcCoth(ax] | geo 4ArcCoth(ax] | {g5 o6ArcCoth(ax] ) )/

- ; ArcCoth[ax

ArcCoth[ax] + 2 Log[e -

55
12 (1 + e2Arccethlax)) 3} == RootSum|1 + 11* &,
32 n13

8]

Problem 116: Result is not expressed in closed-form.

ArcCoth[x]
(& 3
dx
X

Optimal (type 3, 402 leaves, 25 steps):
e
—ﬁArcTan[ﬂ} +\/?Ar‘cTan[¢} —Ar‘cTan[\/?— _—
V3 V3 (1 N l) e

X

1+x |\ 1/6
2 (5]

|+

_1ex ) 1/6

ArcTan[+/3 + 2(X4] +2ArcTan| —*———]
(1+l)1/6 <1+l)1/6
X

X
1 1/3 1 1/6 1 1/3 1 1/6
S R G S I G

1/3 1ex 1/6] 1ax\1/3 " 1ax\1/6 ] i
== (5 = (5

(,1_“()1/6 1+l)1/6
+2Ar~cTanh[—X1/6 -
(=)

X

X

1
+ —Log[1+
2

\/?(—1_+x>1/6 (71+x)1/3
X
(1+L)1/s i (1+L)1/3

X

X

3 —14x 1/6 —14x 1/3
|- >3 vog[1s (: L N *l)m}
(1+*) (1+7)

X X

Result (type 7, 218leaves):
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ArcCoth [x]

ArcCoth[x]

-2ArcTan[e 3 | +\/?ArcTan[71+2L] +

V3
ArcCoth(x]
ArcCoth[x ArcCoth[x
\/?Ar‘cTan[mL] - log[1l-e Cst”} +log[l+e C;[]} -
V3
1 ArcCoth[x] 2 ArcCoth[x] 1 ArcCoth[x] 2 ArcCoth[x] 1
;Log[l—e N ;Log[1+e s o+e 3 |+ ;RootSum[l—ttlZthtl“&,

ArcCoth[x] ArcCoth[x]

(ZAr‘cCoth[x] -6logle : -#l]-ArcCoth[x]n1®+3Llog[e : -] u12) &

-1+ 2713

Problem 117: Result is not expressed in closed-form.

ArcCoth[x]
(& 3
—dx
X2

Optimal (type 3, 233 leaves, 14 steps):

111/6 [ _1 +x\5/6 1 Z(ﬂ)l/s 1 Z(ﬂ)l/s
(1+7 ( - = ArcTan[V/3 - ———] + = ArcTan[V/3 + ——F—] +
X X 3 (1+l)1/6 3 (1+l)1/6

X X
Nex “14x\1/6 S1ax\1/3 “1.x\ 1/6 “1ax | 1/3
e toali- ol By eglns B
3 Ar‘cTan[ X ] . (1+;) (1+;) _ (h;) (h;)
3 (1+2)° 23 23
X
Result (type 7, 116 leaves):
ArcCoth [x]
2 ef 2 ArcCoth[x] 1
- —ArcTan[e |+ —RootSum|[1-#12+51*8&,
1+ eZAr'cCoth[x] 3 9
1 ArcCoth[x] ArcCoth[x]

7(2APcCoth[x] -6log[e s -#l]-ArcCoth[x] #1?+3Log[e > -] 1:12) &]
-l +2013

Problem 118: Result is not expressed in closed-form.

ArcCoth[x]
[(&] 3
—dx
X3

Optimal (type 3, 260 leaves, 15 steps):
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1 1 1/6 _1+X 5/6 1 1 7/6 _1+X 5/6
—[1+—) +—[1+—) -
6 X X 2 X X
_14x )\ 1/6 _14x )\ 1/6
1 2 (5] 1 2 (5]
—Ar‘cTan[\E— 4] + —Ar‘cTan[\E+ 4] +
18 (1+l)1/6 18 (1+l>1/6
X X
\E ’17”‘ 1/6 “1ex\1/3 \/3* ,174 1/6 14x 1//3
(—1_+x) 1/6 LOg [1 B (1 1/’)6 * ( 1)1/3 ] LOg [1 + (1 1)5 + ( 1)1/’3 }
1 x (23] (23] (23] (23]
rcTan | |+ -
9 (1 L 1)ve 12+/3 12+/3
X

Result (type 7, 124 leaves):

ArcCoth[x]

1 18 e 3 (1 +7 (EZAPCCOth[X1 ) ArcCoth[x]
-6ArcTan[e 3 | +RootSum|[1-#1?+ 1% &,
54 (1 + @2ArcCoth[x] ) 2
1 ArcCoth [x] ArcCoth[x]
_ (2 ArcCoth[x] -6Llogle 3 -#1]-ArcCoth(x] #1%?+3Logle 3 -#l] 1112] &|
-1+ 2113

Problem 119: Result is not expressed in closed-form.

ArcCoth [x]
(& 3
dx
X4

Optimal (type 3, 287 leaves, 16 steps):

19 [ 1\6 _1.x)\56 1 AL TR P N e
— (1 + = + — [1 + —) + -
54 X X 18 X X 3 X
2 (_1+X)1/6 19 2 (_1_+X)1/6 19 (_1_+X)1/6
—Ar‘cTan[ﬁ— — ]+ —Ar‘cTan[\/?+ ——>——]+ = ArcTan[———] +
162 (1+;)1/6 162 <1+;)1/6 81 1+;)1/6
X X X
1:x\1/6 “14x\1/3 “14x )\ 1/6 “10x\1/3
19Log[1—ﬁ(7) +(x) ] 19Log[1+\g(x/) +( )/]
111/6 1\1/3 1\1/6 1,1/3
(1) [ (-5 (-5
108/3 108/3

Result (type 7, 133 leaves):

ArcCoth[x]
1 18 e (19 + 8 @2ArcCoth(x] | g1 g4ArcCoth(x] )

486 (1 + @2ArcCoth[x] > 3

ArcCoth[x]

114 ArcTan[e : | - 19 RootSum|[1 - n1? + 1% &,

-1l + 2113

ArcCoth[x] ArcCoth[x]

(—2Ar‘cCoth[x} +6logle s -ml]+ArcCoth(x] #1%>-3Logle : -ni] mz) &
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Problem 123: Result is not expressed in closed-form.

2 ArcCoth [x]
(& 3
—dx
X

Optimal (type 3, 155leaves, 4 steps):

—1.x | 1/3
2 (5]

~+/3 ArcTan| | -V/3 ArcTan]| L, x | -

A (1) )

1/3

1
1+ —
X

,1+X)1/3
X

1+X)1/3 _3 (

3
~L ~lLog[1+ ———
2 °¢ | 2 81 (1+1)1/3] 2 X 2

X

Result (type 7, 217 leaves):

6

4 ArcCoth[x] +

2 \/?Ar‘cTan[L} -2 \/?ArcTan[mL] ~2Log[1- e ]

V3 V3

ArcCoth[x] 2 ArcCoth[x] ArcCoth[x] 2 ArcCoth[x]

2log[l+e = |-2log[l+e = |+Llog[l-e : +e = |+

[ ArcCoth[x] ArcCoth[x]

ArcCoth[x] 2ArcCoth[x]

Log[1+e 3 +e 3 ] +2R00tSum[1—1:t12+1114 &,

ArcCoth [x] ArcCoth[x]

(Ar‘cCoth[x] -3Llogle s -#1]|+ArcCoth[x] #1?-3Log[e > -1 1:12) &

-2+ 11?2

Problem 124: Result is not expressed in closed-form.

2 ArcCoth[x]
(& 3
— dXx
X2

Optimal (type 3, 99leaves, 3 steps):
2 ArcTan| - - i(—*iL]

2/3 v ey Log[1
- - Logf1+ —*——

1\1/3 (-1+x
)
X X

Result (type 7, 112leaves):
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2 ArcCoth[x]

+2ArcCoth[x] -3Log[l+e

2 2 4
= | + RootSum|[1 - #1? + 1% &,
9

2 ArcCoth[x]
9e 3
1+ ez ArcCoth[x]

ArcCoth[x] ArcCoth [x]

; (Ar‘cCoth[x] -3Llog[e s -1 +ArcCoth[x] =#1?-3Llogle : -] nlz] &|
-2+11

Problem 125: Result is not expressed in closed-form.

2 ArcCoth[x]
(& 3
—— dx
X3

Optimal (type 3, 130leaves, 4 steps):

1 1 1/3 _1+X 2/3 1 1 4/3 _1+X 2/3
— [1 + —) + — [1 + = -
3 X X 2 X X
2 (X 1/3
2 ArcTan| % - —] 173
R ra 1
-~ log[l+ ————] -~ Log[1+~]|
3+/3 3 (1+ l)l/3 9 X
X
Result (type 7, 134 leaves):
2
27
2 ArcCoth[x] 2 ArcCoth[x]
27e 36e 2ArcCothix] N 4
- Syo— - 2ArcCoth[x] +3Log[l+e > | -RootSum|1-#1?+n1*8&,
(1 + eZAr‘cCoth[x]> 1 4+ e@2Arctotn(x

ArcCoth[x] ArcCoth[x]

(Ar‘cCoth[x} -3logle s -ml] +ArcCoth(x] #1%>-3Logle : -#i] nlzJ &

-2+ 112

Problem 126: Result is not expressed in closed-form.

1
= ArcCoth[ax
Jea Xl 2 gx

Optimal (type 3, 429 leaves, 19 steps):
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ax

37 (1_i)7/8 (1+ 1 )1/8X 3(1_ 1 )7/8 (1+ 1 )1/8)(2

1 1
+7(1_—
3

96 a2 8a
\/T 1+L 1/8 \/T 1+17 1/8 1. 11/8
11 ArcTan|[1 - J—“-)—] 11 ArcTan|[1 + 11 ArcTan|

) o o

. o . o .
64+/2 a3 642 a3 64 a3
1\1/8 1\1/8 1,1/4 1\1/8 1\1/4
11 Ar‘cTanh[ligj—/] 11 Log[1- e e N o ] 11log1-+ e s N o ]
11/8 1\1/8 11/4 1\1/8 1\1/4
-] - (-3 (-3 . (-3 (-3
64 a’ 128 /2 a? 128 /2 a?
Result (type 7, 167 leaves):
1
1536 a3
1 h L h L h
| 1022 MR 1609 o4 AUtNIZX gag e AR X] 6 ArcTan[e;Arccoth[ax]] .
(71 + @2ArcCothlax] ) 3 (,1 + @2ArcCoth[ax] ) 2 _1 4 @2ArcCothlax]
33 Log {1 B ei—Ar‘cCoth[a X] } _33 Log [1 . e%Ar‘cCoth[a x] ] ] _
ArcCoth[ax] - 4 Log[es Tt (eX] _ g
33 RootSum |1 + #1% &, Sl ge: ) &|
13
Problem 127: Result is not expressed in closed-form.
Jei—Ar'cCoth[a x] x dx
Optimal (type 3, 392 leaves, 17 steps):
1\7/8 1 \1/8
(1—“) (1+ax) x+1(11 7/8(1+1 9/8)(2
8a 2 ax ax
1,1/8 1\1/8 1\1/8
ArcTan [1 - V2 (s ] ArcTan [1 + 2 1+7, } ArcTan [ j1—+;—)—]
(1,L) 1/8 (1717)1/8 7L)1,8
ax + ax + ax +
16 /2 a2 16 /2 a2 16 a?
1\1/8 1,1/8 1\1/4 111/8 1\1/4
prctanh [P ] oga - By BTy ogln 2B ey
v -3 () . rvil ()
16 a? 32+/2 a2 32+/2 a?

Result (type 7, 141 leaves):
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1
128 a?
L ArcCoth [ax] L ArcCoth [ax]
64 e 72 e ks 1
_4 _2ArcTan [e4ArcCoth[ax] ] + Log[l _ e4ArcCoth[ax] ]
(_1 + @2ArcCothax] ) 2 _1 4 @2ArcCothlax]
1—Ar‘cCoth[a X]
1 ArcCoth[ax] -4 Log| e+ -1
Log[1+es A" N@XI ] | _Rootsum|[1 + 11 &, [ ]

713 ]

Problem 128: Result is not expressed in closed-form.

Jei—Ar‘cCoth[ax] dx
Optimal (type 3, 352 leaves, 16 steps):

1,1/8 1\1/8 1\1/8
ArcTan [1 - V2 1y ArcTan [1 + AN o Ar‘cTan[ll—ujJ—]
1

[17L 7/8 (1+i 1/8X7 L ) (1*$)1/S ] ) (1*i>1/8
ax ax 22 a 22 a 2a
1\1/8 1\1/8 1\1/4 1\1/8 1\1/4
Ar‘cTanh[J—“)—h_ -] Log[1- LEN G N e ] Log[1+ e G B o ]
11 1/8 (17 1 )1/3 (1,L)1’/4 (17 1 )1/8 (1717)1/4
ax _ ax ax + ax ax
2a 4+/2 a 4+/2 a
Result (type 7, 117 leaves):
1
16 a
8 e%Ar‘cCoth[a X]
-4

! 1
_ _ 2 ArcTan [e;ArcCoth[a x] ] + Log [1 _ e4—Ar‘cCoth[a x] ]

;—Ar'cCoth[a X] ]
-1+ ez ArcCoth[a x]

- Log[l+e

1
ArcCothlax] -4 Log[es " *M2X) 1]
RootSum[1 + =1* &,

713 ]

Problem 129: Result is not expressed in closed-form.

1—Ar‘cCoth[a X]
e4
—dx
X

Optimal (type 3, 919 leaves, 39 steps):
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1/8

5 (1t 1/8 Sl 1 p
2oz - (:1)1/8 2292 - (il)l/’s
2 } _Aj2-+2 Ar‘cTan[ 2

2++2 N2-+2

1\1/8 1\1/8

2oz e el \/2+\/7+i((1_u)L
! 1+

1_
(1] L)ve
: } 2-+2 Ar‘cTan[ T

2++/2 N2-+2
\/?(1+L)1/8 \/7(1+L)1/8

ax ax

} +

-\/ 2+ \/? Ar‘cTan[

2+ \/? Ar‘cTan[

\/2 ArcTan [1- |+ \/2 ArcTan [1+ | +2ArcTan|

g ek b
1 )7y (1-5)7 Va-vz (- )
2 ArcTanh | 1/3} + 2-+/2 Log[1l+ 1/4 1/8 J-
-z [+ 2o

2297 Logla ( 2x ax
S
R 2oz (1.3
%‘\12+\E Log[1+ ( a1X)1/4 i 1( 1/:x) },
ER 1)
1 L\ 22 (1.2 1/8
%\/2+\/7 Log[1+( ""1")1/4+ ’ N 1/:") ] -
(1+ax) 1+ax)
L\ g e VT (1 )YE ()

Result (type 7, 128 leaves):

1 1 1
2 ArcTan [ea—Ar-cCoth[a X] ] B Log [1 B ea—Ar‘cCoth[a X] } + Log [1 + e;Ar‘cCoth[a x] } _
1

1 ArcCoth[ax] -4 Log[es " ©M®X) _ 1]

= RootSum|1 + #1* &, &| -

4 13

1
—~ArcCoth[ax] +4 Log [eXArccoth[aX] , 311]

1 8
= RootSum[1 + #1% &,

4 717 &}

Problem 130: Result is not expressed in closed-form.

1—Ar‘cCoth[a x]
es
—dx
x2
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Optimal (type 3, 676 leaves, 25 steps):

A e
7/8 1/8 S 1/8
a[l—i) ( L —E\/2+\/7 aArcTan| ) ] -
ax ax 4 e
2 (1- 1)
L 2+ \/? - (1+1_)1//8
=+/2-+/2 aArcTan| 2x ]+
: 2-+2
2 (1 1)V 2 (1. 1)\Y®
2—\/? + = 2+\/7 + =
l\/2+\/7 aAr‘cTan[ (23] ]+l4/2_\/7 aAr‘cTan[ 35 }+
* 2++/2 4 2-+/2
1/4 1 11/8
1 1- L 2-+2 (1-
;WaLog ( 31X)1/4 1( 1/;)() ],
2+ ) 2+ )
1- 1 1/4 2_\/7 1_ 1\1/8
ixlz V2 alog[1 ( aX)1/4+ ( 1/;") ] +
1 1
) 2+ )
1- L)Y Jaev2 (1o 2)P
;\/2+\/7 alog[1 ( ”)1/4— ( 1/:") ] -
1 1
) 2+ )
1- L)Y Jaey2 (1o L)VR
l\/ﬁamg ( aX)1/4+ ( 1/:") ]
: R Y
ax ax
Result (type 7, 70leaves):
2(EZ—Ar‘cCoth[ax] 1 7AF‘CCOth[a } +4Log[ Ar‘cCoth[ Hl]
a|——————— - — RootSum[1+ 1% &, &]
1+e2Ar‘cCoth[ax] 16 117

Problem 131: Result is not expressed in closed-form.

LAr‘cCoth[a x]
es
— dXx
X3

Optimal (type 3, 731 leaves, 26 steps):
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1+ —

1 1
= a2 (1——
ax

7/8 1
|

11/8 1)1/
2z oAbl \/247_2(1

1/8
1 L)1/8
2+4/2 a2 Ar‘cTan[ } - AJ2-+2 a2 Ar‘cTan[
3 V22 3 2 V2
11/8 1/8
2_\/? N 2_(1_731_)_ 1l2+ dl;fj_);

2+4/2 a2 Ar‘cTan[ [ } + S N2-+2 a? Ar‘cTan[
32 J2ivz 32 22

|+

|+

1

2- \/ZaLog ( “14_ lzx }_
64 (1+L)/ (1+L)/
ax ax
1 (1 L)I/A > 2 (1_L)1/8
—J2-+/2 a’log[1 xl ST
64 (1+L)/ (1+L)/
ax ax
(1 L)1/4 \/T 7(1_L)1/8
2+4/2 aLog ax14_ 1:)( }_
64 (1+L)/ (1+L)/
ax ax
1 (1 L)1/4 242 (1 1 )1/8
—\/2+ \EaLog “14+ lzx }
64 (1+L)/ (1+L)/
ax ax
Result (type 7, 85leaves):
1 32 e;—Ar‘cCoth[aX] (1+9e2Ar‘cCoth[ax])
2
128 (1+e2ArcCoth[ax])2
-ArcCoth[ax] +4 Log[e* + ArcCotha —111]

RootSum|1 + =118 &, &

717

Problem 133: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

Je3 ArcCoth[ax] x™ dx

Optimal (type 5, 151 leaves, 9 steps):
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1+ s 1 1 1-m 1 . 1 m m 1
3x '"Hyper‘geometr'lc:ZFl[z, S (~1-m), R, S | xm Hypergeometr‘lCZFl[z, -0 10, aZXZ]

2 a% x?
- - +
1+m am
1. : 301 im 1 - EY m o1
4x mHyper‘geometrchFl[z, ’ (-1-m), o azxz] ) 4 X" Hyper'geometrchFl[z, TR aZXZ}
1+m am

Result (type 6, 381 leaves):
1

1+m

1 1+ax

| w

AppellFl[m,—l, ,1+m, —ax, ax] / m(—1+ax)3/2

xtem 4(1+m)2 1—aZXZ " A

N

1 3
2 (1+m) AppellFi[m, - =, =, 1+m, -ax, ax] +ax [3AppellF1[1+m,

2 2

1 5
-—, —, 2+m, —aX, ax} +AppellF1[1+m,
2

2

3
, —, 2+mM, —aX, ax])
2

N |

. 1 1 m 1 m
Hypergeometric2F1[-—, - = - =, = - —
2 2 2 2 2

\/1-a%*x* AppellFi[m, -

_ 1 1 m, .3
Hyper‘geometr'lcPFQH;, ;+ ;}, {;Jr

Problem 135: Result unnecessarily involves higher level functions and more

than twice size of optimal antiderivative.

JeAr‘cCoth[a x] x™ dx

Optimal (type 5, 74 leaves, 4 steps):

1+ . 1 1 1-m 1 ; 1 ul Lul 1
X mHyper‘geometr‘1c2F1[2, " (-1-m), =%, azxz] ) x" Hypergeometric2F1| >, -7, 1- 7, azxz}

2

1+m am

Result (type 6, 232 leaves):
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1+m . 1 1 m 1
X Hypergeometric2F1[- =, - = - =, = -
1+m 2 2 2 2

NS
Q

N
x

N

l1+ax 1 1
1- A/ 1-a%x? AppellF1 I | - /
a X N a“ X ppe [m, , —, 1+m, ax,ax}

2 2

Problem 136: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

Je—Ar‘cCoth[a x] x™ dx

Optimal (type 5, 75leaves, 4 steps):

1+ ; 11 im 1 : 1 .m mo_1
X "'Hyper‘geometr‘1c2F1{2, 5 (—1—m>, 5 a2x2] ) x™ Hypergeometric2F1 S0 T 50 1- ) a2x2}
1+m am
Result (type 6, 199 leaves):
1 . 1 1 m 1 m 1
X+ Hyper‘geometr‘1c2F1[—f, -—— -, ==, } +
1+m 2 2 2 2 2 atx?
5 1 -l+ax 1 1
2 (1+m) 1- AppellFl[m, - =, =, 1+m, ax, -ax] /
a? x? a2 2 2

-2 (1+m) AppellFi|m, —1, ,1+m, ax, -ax| +ax |AppellF1[1+m,
2

N |
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Problem 138: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

Je—BArcCoth[a X] x™ dx

Optimal (type 5, 150 leaves, 9 steps):

1+ . 1 1 1-m 1 5 1 m m 1
_3x '"Hyper‘geometr'lc:ZFl[z, ) (-1-m), . azxz} ) N Hyper‘geometr‘1c2F1[2, Mg ] )

1+m am

1. : 301 im 1 - 3 o n no 1
4x '“Hyper‘geometr‘1c2F1[2, ’ (-1-m), -, azxz] 4 xn Hyper‘geometr‘1c2F1[2, TR ]

1+m am

Result (type 6, 349 leaves):
1

1+m
1 -1l+ax
x| |4 (1+m)2\/1— \/ AppellFi[m, -
a’ x? a?

1 3
2 (1+m) AppellFi[m, - =, =, 1+m, ax, -ax| -ax

N |

s i, 1+m, ax, -ax| / m<1+ax)3/2
2

3 AppellF1[1 +m,

2 2
1 5
-—, —, 2+m, ax, —ax} +AppellF1[1+m, +
2 2
. 1 1 m 1 m 1 2
Hypergeometric2F1[- =, - = - =, = - =, |+ 6 (1+m)
20 2 22 2 a?x?

-l+ax

1 1
AppellFl[m, -—, —1+m,ax, -a x] /
a2 2 2

1
-2 (1+m) AppellF1|m, -

N |

,1+m, ax, —ax| +ax (AppellFl[ler,

Problem 139: Unable to integrate problem.

5
= ArcCoth
J@z rcCoth[ax] XM dx

Optimal (type 6, 41 leaves, 2steps):
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x1" AppellF1[-1-m, i, —i, -m, =, -]

1+m

Result (type 8, 16 leaves):

5
= ArcCoth[a
Jez ax) ym qx

Problem 140: Unable to integrate problem.
Je%Ar‘cCoth[a x] x™ dx

Optimal (type 6, 41leaves, 2steps):

x AppellF1[-1-m, 2, -2, -m, 1 1]

1+m
Result (type 8, 16 leaves):

3
= ArcCoth
J@z rcCoth[ax] XM dx

Problem 141: Unable to integrate problem.
JeéAr‘cCOth[a X M gy

Optimal (type 6, 41 leaves, 2 steps):
xt"AppellF1[-1-m, %, -, -m, 2, - 1]

4 4 ax) ax

1+m

Result (type 8, 16 leaves):

1
= ArcCoth[a
Jez Xl ym qx

Problem 142: Unable to integrate problem.
Je—iAr‘cCoth[ax] XM dx

Optimal (type 6, 41leaves, 2 steps):
Xl*’"AppellFl[—l—m, T —i]

4 4 ax" ax

1+m
Result (type 8, 16 leaves):

1
-=ArcCoth
Je S ArcCo [ax] XM dx
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Problem 143: Unable to integrate problem.
Je—Z—Ar‘cCoth[ax] X" dx

Optimal (type 6, 41 leaves, 2 steps):
xtmAppellF1[-1-m, -2, 2, -m, 2, - 1]

4 4 ax’ ax

1+m
Result (type 8, 16 leaves):

3
-=ArcCoth[ax
Je 2 Xl ym gx

Problem 144: Unable to integrate problem.
Je—z—Ar‘cCoth[a X] XM dx

Optimal (type 6, 41 leaves, 2 steps):
xmAppellF1[-1-m, -2, >, -m, 2, - 1]

4 4 ax’ ax

1+m
Result (type 8, 16 leaves):

5
- = ArcCoth
Je S ArcCo [ax] XM dlx

Problem 145: Unable to integrate problem.

2 ArcCoth[x]
Je 3 x"dx

Optimal (type 6, 34 leaves, 2 steps):

x"AppellF1[-1-m, &, -, -m, &, - 2]
3 3 X X

1+m

Result (type 8, 14 leaves):

Jeurcczth[x] Xm dx
Problem 146: Unable to integrate problem.

ArcCoth[x]
Je s x"dx

Optimal (type 6, 34 leaves, 2 steps):

xl*"‘AppellFl[—l—m, i, ~i,om, 3, *l}

1+m
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Result (type 8, 14 leaves):
\J\e ArcCo;h[x] Xm dlx

Problem 147: Unable to integrate problem.
Je%ArcCoth[ax] x™ dx

Optimal (type 6, 41leaves, 2 steps):
xmAppellF1[-1-m, %, -2, -m, 2, - 1]

8 8 ax’ ax

1+m
Result (type 8, 16 leaves):

1
= ArcCoth[ax
Jea Xl ym gx

Problem 148: Unable to integrate problem.

Jen ArcCoth[ax] x™ dx

Optimal (type 6, 45leaves, 2 steps):
x1" AppellF1[-1 -m, 2, -0 em, A, -]

1+m
Result (type 8, 14 leaves):

Jen ArcCoth[ax] x™ dx

Problem 211: Unable to integrate problem.

e—ZAr‘cCoth[a X]
J ax
c-acx

Optimal (type 3, 14 leaves, 3 steps):
Log[1 +ax]

ac

Result (type 8, 20 leaves):

-2 ArcCoth[ax]

e
— dXx
c-acx

Problem 212: Unable to integrate problem.

e—ZAr‘cCoth[ax]
Ji dx
(c-acx)?
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Optimal (type 3, 12leaves, 4 steps):

ArcTanh[a x]

ac?

Result (type 8, 20leaves):

-2 ArcCoth[ax]

e
Jidlx
(c-acx)?

Problem 295: Unable to integrate problem.
JeArcCoth[a X] ym mdlx

Optimal (type 5, 65leaves, 3 steps):
2x¥"+/c -acx Hypergeometric2F1|- Sooem - sem, -]

(3+2m) 1- L

ax

Result (type 8, 23 leaves):
JeArcCoth[a X] ym mdx

Problem 335: Unable to integrate problem.
Je—ArcCoth[a x] XM ﬂ/c _acx dx

Optimal (type 5, 131 leaves, 4 steps):

1 1+m /[~ _
2\/1+ax X € acX 5 s+amx"Vc-acx Hyper‘geometricZFl[i,7§7m,ifm,fi]

(3+2m) [1-*+ a(1+2m) (3+2m) [1- -+

ax

Result (type 8, 25leaves):
Je—Ar‘cCoth[a X] ym m dx

Problem 359: Unable to integrate problem.

24+
jenAr‘cCoth[ax] (cfacx) *3 dx

Optimal (type 3, 278 leaves, 6 steps):
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o.n 20
(56 + 14 n + n?) (1-—1) 2(1+—1)2 (c-acx)
_ ax ax i

a(4+n) (6+n)

4+n
2

4+n
2

ax

2 (56 +14n+n?) (1—L>7272 (1+i)% (c-acx)

a? (6+n) (8+6n+n?)x

n

o (1) e ) Frcaen® [z (10 2) 1y Fricacn

ax

6+n a
Result (type 8, 26 leaves):

2+
JenAr‘cCoth[ax] (c—acx) +3 dx

Problem 360: Unable to integrate problem.

1+0
JenAr‘cCoth[ax] (c—acx) +3 dx

Optimal (type 3, 127 leaves, 4 steps):

2 (6+n) (Li)’l’% (1+:—X)%ﬂ(c7acx)

ax

a(2+n) (4+n) 4+n

Result (type 8, 26 leaves):

n

1+—
JenAr‘cCoth[ax] (c—acx) +3 dx

Problem 362: Unable to integrate problem.

142
JenArcCoth[ax] (c—acx) *3 dx

Optimal (type 5, 80leaves, 3 steps):

1-0 1
: (1+*
ax

n/2 1
1-— X (C-acx)2 (-2m Hypergeometric2F1 [1, -—51-

Ly

Result (type 8, 26 leaves):

14
JenAr‘cCoth[ax] (c—acx) *3 dx

Problem 363: Unable to integrate problem.

24
J@nAPCCOth[aX] (c-acx) *3 dx

Optimal (type 5, 88leaves, 3 steps):
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1
— (-2+n
2 (=2+m) -4+n

2-0 1
’ (1+ —

n n
' Hypergeometric2F1[2, 1- —, 2 -
ax

X (c-acx)z! n_-<
2 2 (a+l)x

2[1- =
ax

Result (type 8, 26 leaves):

240
JenAr‘cCoth[ax] (c—acx) *3 dx

Problem 364: Unable to integrate problem.

JenAr‘cCoth[ax] (C _ac X) P dx

Optimal (type 5, 104 leaves, 3 steps):

1 [a-?% 2 (2P 1 4 -n/2 15"
X [177 [1+* X
l+pla+t ax ax
X
. 1 2
(c-acx)PHypergeometric2F1[~ (n-2p), -1-p, -p, ————|
2 (a+l)x
X

Result (type 8, 20leaves):

JenArcCoth[ax] (C _ac X) P dx

Problem 365: Result more than twice size of optimal antiderivative.

JenAr‘cCoth[ax] (C _ac X) 3 dx

Optimal (type 5, 81 leaves, 3 steps):

4.0 1
? [1+ —

axX

%(—8+n) n n a-
Hypergeometr‘icZFl[S, 4-—,5-—,
2 2 a-+

X |

1 ; 1
- —32c¢ [17—
a(8—n) ax

X =

Result (type 5, 190 leaves):
1

= ~3 _nArcCoth[ax]
24a (2+n)

c e

n n
(e“"‘w‘h[“] n (-48 +44n-12n%+n?) Hypergeometric2F1[1, 1+ —, 2+ —, e?Arccothiaxi]
2 2

(2+n) [anE’XJrn2 (-1-12ax+a®x*) +
2n (6+21ax—6a2x2+a3x3) +6 (—7—4ax+6a2x2—4a3x3+a4x4) +

n n
(-48 +44n-12n%+ n®) Hypergeometric2F1[1, —, 1+ —, e?Arccothlax]] ] )
2 2
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Problem 372: Unable to integrate problem.

JenArcCoth[ax] (C _ac X) 5/2 dx

Optimal (type 5, 98 leaves, 3 steps):

1

- 1 -n/2 1

* (1 - (1 +—
aX

ax
7

(c-acx)>/?Hypergeometric2F1 |- —,
2

1
a- by (-5+n)

2
7

1
a+ =
X

Result (type 8, 22leaves):

J\enAr‘cCoth[ax] (C _ac X) 5/2 dx

Problem 373: Unable to integrate problem.

JenArcCoth[ax] (C _ac X) 3/2 dx

Optimal (type 5, 98 leaves, 3 steps):

1

- 1 -n/2 1

< (1 - — (1 r—
aX

ax
) 32 - 21 2
(c-acx)*?Hypergeometric2F1[- =, = (-3+n), s ]
2

L (“34n)

a- 2

5

1
a+ =
X

2

Result (type 8, 22leaves):

J\enAr‘cCoth[ax] (C _ac X) 3/2 dx

Problem 374: Unable to integrate problem.
JenAr‘cCoth[ax] mdlx

Optimal (type 5, 98 leaves, 3 steps):

-n/2 1
(1 + —

L (“1:n)

1

a_x ’ (1_i

a+ ax
x

2
3

Result (type 8, 22leaves):
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JenArcCoth[ax] ‘/C _acx dx

Problem 375: Unable to integrate problem.

eh ArcCoth[ax]
J  ax

VC-acX

Optimal (type 5, 96 leaves, 3 steps):
1 m 2:n
1 a- | 1 \-n/2 1\ . 1 1+n 1 2
2 (1 - (1 +—| ° xHypergeometric2F1|[- —, s =y ]

Ve-acx a+i ax ax 2 2 2 (a+—)x
Result (type 8, 22leaves):

enAr‘cCoth[a X]
ji dx

VC-acX

Problem 376: Unable to integrate problem.

enArcCoth[a X]
Ji dx

(c-acx)3/?
Optimal (type 5, 96 leaves, 3 steps):

1y 2" 2en
1 a-1’ 1 \-n2 1)\5 ) 1 3+n 3 2

- [1 - [1 +—| ° xHypergeometric2F1[ -, y =, ]

(c-—acx)3? |a4+t ax ax 2 2 2 (a+—)x

Result (type 8, 22leaves):

enAr‘cCoth[a X]
Ji dx
(c-acx)3/?

Problem 377: Unable to integrate problem.
enAr‘cCoth[a X]
———dX
J(c—acx)‘”2

Optimal (type 5, 167 leaves, 4 steps):

2-n 2+n
3 (17L)T (1+L)sz

ax ax

(3+n) (c-acx)®?

PN
a- —| 2 1
a X (1——
a+t ax

X

2+n
2

o 1
: (1+*
ax

5 . 1 3+n 3 2
X Hyper‘geometr‘1c2F1[*, ) 7] /
2 ) X

((3+n) (c-acx)®?)

Result (type 8, 22leaves):
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enAr‘cCoth[a X]
J & ax

(c-acx)>/?

Problem 378: Unable to integrate problem.

eh ArcCoth[ax]
Ji dx

(c—acx)’/?

Optimal (type 5, 245leaves, 5steps):

2 2
a (1—L) : (1+L
_ ax

+ 4-n 2+n
)ZXZ 3a2(1_L)T(1+L)TX3
ax N ax ax _
(5+n) (c—acx)’/? 2 (15+8n+n?) (c-acx)”/?
34n

1\ — 2:n
a— . 2 [1 1 =
a+t ax

X

(2 (15+8n+n?) (c-acx)’?)

5 1
’ [1+7

ax

3 . 1 3+n
X Hyper‘geometr‘1c2F1[fJ

2" 2 72 (a+;)x} /

Result (type 8, 22 leaves):

eh ArcCoth[ax]
Ji dx

(c—acx)’/?

Problem 426: Result more than twice size of optimal antiderivative.
Je-urc(:oth[a x]

—dx
(-]

Optimal (type 3, 18leaves, 6 steps):
X ArcTanh([ax]

c? ac?

Result (type 3, 39 leaves):

x Log[l-ax] Log[l+ax]
= _
c? 2ac?

2ac?

Problem 545: Attempted integration timed out after 120 seconds.

JenAr‘cCoth[a x] (C _ i] 3/2 dx

ax

Optimal (type 6, 111 leaves, 3 steps):
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o c (32 2+n
(c - 7) AppellFl[i,
2

L) 1
22 2 (1+7
ax

axX

|
i

Result (type 1, 1leaves):

PP

1

(a (2+n) [17—

aX

Problem 546: Attempted integration timed out after 120 seconds.

C
Jen ArcCoth[ax] c- dx
a X

Optimal (type 6, 111 leaves, 3 steps):

o c 2+n 1 4en A+ 1

c- — AppellF1[——, = (-1+n), 2, s , 1+ —]
2 2 2 2a ax

3.n 1
22 2 (1+—
ax

/

a (2+n) 1—i
ax

Result (type 1, 1leaves):

e

Problem 547: Attempted integration timed out after 120 seconds.

nArcCoth[ax

e fax]
—dx
c_ <
ax

Optimal (type 6, 111 leaves, 3 steps):

1 n

2+n
1 1) 5 2+n  1+n 4+n T 1
25: [1- 2 (1*“) AppellF1[2n, n, o & T g, 1]

a(2+n) c—i

Result (type 1, 1leaves):

PP
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Problem 548: Attempted integration timed out after 120 seconds.

enAr‘cCoth[a x]
— dXx
3/2
(e~
ax

Optimal (type 6, 111 leaves, 3 steps):

ax 2 2 2 2a ax

n 2:n 1
2 (1_ L)3/2 (1+ i)TAppellFl[z*”, 202, B, e 1y A
_ ax

a(2+n) ( - =

)3/2
ax

Result (type 1, 1leaves):
2??

Problem 549: Unable to integrate problem.

JenAr‘cCoth[ax] (C _ L] P dx
axX

Optimal (type 6, 110leaves, 3 steps):

1
a(2+n)
2+n l
1 %p 1\°P 1\5 c\p 2+n 1 4+n 9+ 1
2°72 (1—— (1+— (c—— AppellFi[——, = (n-2p), 2, s , 1+ —]
ax ax ax 2 2 2 2a ax

Result (type 8, 24 leaves):

enAr‘cCoth[ax] _ L P
J [ o
Problem 550: Unable to integrate problem.

C \p
JQZpArcCoth[a X] (C _
a X

Optimal (type 5, 67 leaves, 3 steps):

1 1P 1 (1P c
7[17— (1+— (c—f
a(l+p) ax ax

dx

p 1
Hypergeometric2F1[2, 1+p, 2+p, 1+ — |
a X

ax

Result (type 8, 25leaves):

C
JQZpAr‘cCoth[a X] (C _
a X

Problem 551: Unable to integrate problem.

C \p
je-ZpArcCOth[ax] [C _ ) dx
aX

p
dx
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Optimal (type 6, 93 leaves, 3 steps):

-p 1 \1-p c
[1+— (c——
ax ax

p a+ 1
X
AppellFl[1-p, -2p, 2,2-p, —, 1+ —|

1 1
_74}7 (1__
) 2a ax

a(1-p ax

Result (type 8, 25leaves):

C \P
jefszrcCoth[ax] [C _ ) dx
a X

Problem 552: Unable to integrate problem.

c\p
JGZAPCCOth[ax] (c B
ax

Optimal (type 5, 57 leaves, 7 steps):

[C_L

ax

dx

o (2-p) (c - :fx)pHyper'geometr'iCZFl{l, p, 1+p, 1- 1]

ax
X +

ap

Result (type 8, 24 leaves):

jGZAr‘cCoth[ax] (c7 L ple
aX
Problem 553: Unable to integrate problem.

JeAr‘cCoth[ax] (C _ i) P dx
aX

Optimal (type 6, 90 leaves, 3 steps):

1 1, 1\7P 1
Y [1_—) [1+_
3a ax ax

1
3 a+; 1
=  1e—]
2

2a ax

3/2 C \p
(c - —J AppellF1|
ax

1 5
> — P, 2: e
2 2
Result (type 8, 22leaves):
JeAr-cCoth[ax] (C _ L P
a X

dx
Problem 554: Unable to integrate problem.

C \p
Je—ArcCoth[a x] (C _
axX

Optimal (type 6, 88leaves, 3 steps):

13, 1) 1
- =22 [17— 1+ —
aXx

a axX
Result (type 8, 24 leaves):

C \Pp
JefAr'cCoth[a X] (C _
a X

dx

a+l
X

C
c- —
ax

p 11 3 1
AppellFl[ =, - = -p, 2, =, , 1+ —]
27 2 2 2a ax

dx
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Problem 555: Unable to integrate problem.

C
Je—ZAr‘cCoth[ax] (C _
ax

Optimal (type 5, 114 leaves, 9steps):

p
dx

1

(C—L)zwx (C—L>2+pH er eometr‘icZFl[l 2+p, 3+ a—£]
- e 5] Hopers »24p,34p, ]

c? 2ac? (2+p)

(c ~ ;7)2+P Hypepgeometr‘iCZFl[l, 2+ P, 3+ p, 1- L]

ax

ac?

Result (type 8, 24 leaves):

JeszrcCoth[a x] (C _ L) P dx
aX

Problem 569: Result unnecessarily involves higher level functions.

ezAr‘cCoth[a X]
J  ax
c-a%cx?

Optimal (type 1, 16 leaves, 3 steps):
1

ac(1-ax)

Result (type 3, 18leaves):

eZAr‘cCoth[a X]

2ac

Problem 584: Result more than twice size of optimal antiderivative.

Je4Ar‘cCoth[a x] (c _a2c x2> 2 gy

Optimal (type 1, 17 leaves, 3 steps):
c? (1+ax) >
5a

Result (type 1, 49 leaves):

1
+adc?xty —atctx®
5

2 2

c?x+2ac?x?+2a%c?x?

Problem 586: Result unnecessarily involves higher level functions.

e4Ar‘cCoth[a X]
Ji dx
c-a’cx?
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Optimal (type 1, 13 leaves, 3 steps):

X
C (1—ax)2

Result (type 3, 18leaves):

(94 ArcCoth[ax]

4ac

Problem 602: Result unnecessarily involves higher level functions.

e—ZAr‘cCoth[a x]
Ji dx
c-atcx?

Optimal (type 1, 14 leaves, 3 steps):
1

ac (1+ax)

Result (type 3, 18leaves):

e—ZAr‘cCoth[a X]

2ac

Problem 647: Unable to integrate problem.

e—Ar‘cCoth[a x]
Ji dx
Ve -a?cx?

Optimal (type 3, 37 leaves, 3 steps):

[1- 22 xlog[l+ax]

Ve-atcx?
Result (type 8, 26 leaves):

e—Ar‘cCoth[a X]
J s ax
Ve-a?cx?

Problem 730: Unable to integrate problem.
JQBAr‘cCoth[a X] XM ,C _ aZ C XZ dx

Optimal (type 5, 136 leaves, 5 steps):
3x"/c-a%cx? xM~/c - a% ¢ x? 4 x"~/ ¢ - a% c x?> Hypergeometric2F1[1, 1+m, 2+m, aXx]

+

a(1+m) [1--* (2+m) [1-* a(1+m) [1--*

a? x? a? x? a? x?
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Result (type 8, 29 leaves):

JEBAr‘cCoth[a X] XM ,C _ aZ C XZ dx

Problem 731: Result unnecessarily involves higher level functions.
JEZArcCoth[a x] XM ,C _ aZ C X2 dx

Optimal (type 5, 172leaves, 8 steps):

X1 fc_alcx? ) c(3+2m) xt"/1-a2x? Hyper‘geometr‘icZFl[%, Lem | 3;'", a2 x?|
2+m (1+m) (2+m) Vc-a2cx?

2acx?Mm+/1-a?x? Hypergeometric2F1 [ i, Z*T'", 4m 52 XZ]

2
(2+m) Vec-a?cx?

Result (type 6, 192 leaves):

1 Vc-a?cx? Hypergeometric2F1[- 2, &0 3 32 y2]
o 2’ 2 2 .
1+m 1~ a2 x?

1 1
4 (2+m)\/-c(l+ax) AppellF1[1 +m, Sy 2+m, ax, -ax|

/

1 1
[\/—1+ax (2 (2+m) AppellFl[1+m, =, - =, 2+m, ax, -ax| +ax
2 2

3
AppellF1 [2 +m, —,
2

—l, 3+m, ax, -ax| +Hyper‘geometr‘icPFQHl, 1+ T}, {2+ T}, a2 xﬂ))]}
2 2 2 2

Problem 734: Result unnecessarily involves higher level functions.
JQ—ZArcCOth[a X] XM 'C _ aZ C XZ dx

Optimal (type 5, 172leaves, 8 steps):

e _aZcx? € (3+2m) x¥"/1-a%x? Hypergeometric2F1| i, 1;" s 3?’", a2 x?|
- +

2+m (1+m) (2+m) Vc-a?cx?
2acx?m/1-a%2x? Hyper‘geometr‘icZFl[i, 2 - dem 52 x2]

2 2
(2+m) Ve -a?cx?

Result (type 6, 191 leaves):
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1 Vc-a?cx? Hypergeometric2F1[- 2, &0 3 32 y2]
o 2’ 2 2 .
1+m 1 - a2 x?

4 (2+m)/c-acx AppellF1[1+m, !

—y, - —, 2+m, —3X, ax]
2 2

/

) —;, 2+m, -ax, ax} +ax

[m

1
-2 (2+m) AppellF1[1+m, —

3
AppellF1 [2 +m, —
2

)

-=,34+m, —ax, ax] +Hyper‘geometr‘icPFQHl, 1+ T}, {2+ T}, azxz}))]J
2 2 2

Problem 735: Unable to integrate problem.
Je—BArcCOth[a X] XM 'C _ aZ C XZ dx

Optimal (type 5, 137 leaves, 5steps):
3x"vc-aZcx? xHmA/c - a% ¢ x?
- +

+

a(1+m) [1--} (2+m) [1-

a2 x? a2 x?

4 x™~/c - a% c x> Hypergeometric2F1[1, 1+m, 2+m, -a x|

a(lem) [1-—

Result (type 8, 29 leaves):

Je—BArcCoth[a X] XM 'C _ a2 C X2 dx

Problem 736: Result more than twice size of optimal antiderivative.

JenAr‘cCoth[a x] (c _a%c¢ X2> 3 dx

Optimal (type 5, 81 leaves, 3 steps):

1 (-8+n)

4" 1
2(1+_ 2
axX

Result (type 5, 267 leaves):

1 1
- ———256¢3 (1——
a(8-n) ax

n n
Hypergeometric2F1[8, 4 - —, 5- —, ]
2 2
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1
5040 a

3 gnArcCothlax] [—912n+58 n®-n°-5040ax+912an’x-58an*x+an®x+1368a’nx%®-64a’n>x?+

a’?n°x?+5040a3x3-152a3n?x3+2adn*x*-576a*nx*+6a*n®x*-3024a° x> +
242°n?x° +1202°nx® + 720 @” X + ATt (@X) n (_1152 4+ 576 n + 104 n* - 52 n* - 2n* + n°)

n n
Hypergeometric2F1[1, 1+ —, 2+ —, e?Arccethlaxi|

2 2

=]

)

n
(-2304 + 784 n? - 56 n* + n°®) Hypergeometric2F1[1, —, 1+

ez ArcCoth[ax] ] )
2

N

Problem 737: Result more than twice size of optimal antiderivative.
JenAr‘cCoth[ax] (c _a’c X2>2 dx

Optimal (type 5, 81 leaves, 3 steps):

3-2 1
’ (1+—
axX

%(—6+n) n a-
Hypergeometric2F1[6, 3- —, 4 -
2

L

1
64 c? (1-—
a X

a(6-n)

-
X =
[E—

Result (type 5, 179 leaves):
1

120 a

c2 e" ArcCoth[ax]

(22n—n3+120ax—22an2x+an4x—28a2nx2+a2n3x2—80a3x3+2a3n2x3+6a4nx4+24a5x5+

n n
@2 ArcCoth[ax] (32 ~16n-2n2+ n3> Hyper‘geometr‘iczFl[l, 1+ —, 2+ —, eZAr‘cCoth[ax]] N
2 2
n n
(64 - 20 n? + n*) Hypergeometric2F1[1, —, 1+ —, e?Arccothlax]] ]
2 2

Problem 744: Result more than twice size of optimal antiderivative.

JenAr‘cCoth[ax] (C _ az C X2>3/2 dx

Optimal (type 5, 116 leaves, 3 steps):

5-n 1 1
1\ 5 1 )5 (-5+m 5-n 7-n 27
32 [1—— : (1+— (c—azcx2>3/2Hyper‘geometr‘icZFl[S, s s X}/
ax ax 2 2 a+ :
X
1 3/2
(a“ (5-n) (1— x3]
aZXZ

Result (type 5, 280 leaves):
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1

192 a (c—azcx2)3/2

1 3/2 1
CZ 96 a3 C (1 X3 a enArcCoth[a X] 1- X (n +a X) +2 e(lm) ArcCoth[ax]
a2 x2 a2 x2
1+n 3+n
(-1+n) Hypergeometric2F1 (1, , ——, eArccothlax) T _ ¢ (-1+a%x?)

2 2

2 ehArccothiax] (L1, a2 x2)2 -a (-21+n*) x+2n (1-n*+ (3+n?) Cosh[2ArcCoth[ax]]) +

x Cosh[3 ArcCoth[ax]] | + 16 a (1M ArcCothlax]

1 3
x Hypergeometric2Fi[1, . n, ;n, e2ArcCothlax] ]
aZ x 2 2
Problem 762: Unable to integrate problem.
JenAr‘cCoth[ax] (C _ aZ I X2>I9 dx
Optimal (type 5, 127 leaves, 3 steps):
1 1 -p [a- i 2 (n-2p) 1 -3t 1 1+2—+p
( - (1 - — (1 + — X
1+2p a? x? a+t ax ax
X
2 2\p s 1 2
(c -a?cx?)P Hypergeometric2F1[-1-2p, ~ (n-2p), -2p, ———]
2 a+ 1) X

Result (type 8, 24 leaves):

JenAr‘cCoth[a X] (C _ a2 C X2> p dx

Problem 765: Result more than twice size of optimal antiderivative.

Je4Ar‘cCoth[a x] (C _ aZ C X2> p dx

Optimal (type 5, 63 leaves, 4 steps):
1

a(1-p)

1

22Pc (1+ax)t? (c-a? cxz)’1+IO Hypergeometric2F1[-2-p, -1+p, p, — (1-ax) |

N

Result (type 5, 159 leaves):

| a5
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1 - .

—_— (- (-1 ~24+2 p 1- 2 ,2\-P

a(1+p)( ( +ax>) (-2+2ax)P (1-a%x?)

(c-a%cx?)P (a (1+p) x . pHyper*geome‘cr'iczFl[i, -p, z, a?x?] -
(1+ax) (1-a?x?)P |2Hypergeometric2F1[1-p, 1+p, 2+p, % (1+ax)] -

Hypergeometric2F1[2-p, 1+p, 2+p, 1 (1+ax)]
2

|

Problem 767: Result more than twice size of optimal antiderivative.

JEZAr‘cCoth[a X] (C _ a2 C X2> p dx

Optimal (type 5, 54 leaves, 4 steps):

= ol+p <1 +a x) P (c ~a’c xz) P Hypergeometric2Fi [—1 -p, p, 1+p,
ap

N |

(1-ax)]

Result (type 5, 133 leaves):
1

a (1+p)

(c-a?cx?)P (a (1+p) x

(—(—1+ax)2)_IO (-2+2ax)? (1-a%x?) P

P A 1 3 22
Hypergeometric2F1[ =, -p, —, a’>x?| -
2 2

(1+ax) (1-a”x?)PHypergeometric2F1[1-p, 1+p, 2+p, 1 (1+ax)]
2

Problem 770: Result more than twice size of optimal antiderivative.

J\e—ZAr‘cCoth[a x] (C _ a2 c XZ) p dx

Optimal (type 5, 55leaves, 4 steps):

- —2"P (1-ax) P (c-a”cx?)?Hypergeometric2F1[-1-p, p, 1+p, E (1+ax) |
ap 2

Result (type 5, 125leaves):

#2" (1+ax) P (1-a*x*) P (c-a*cx?)?
a (1+p)
P 1 3
(a (1+p) x| =+ — Hyper‘geometr‘icZFl[;, -p, S’ a?x?] -
1 ax
(-1+ax) (1-a®x?*)?Hypergeometric2F1[1-p, 1+p, 2+p, — - —|
2

Problem 933: Unable to integrate problem.

C p
JenArcCoth[ax] (C _ ) dx
a2 x?
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Optimal (type 6, 116 leaves, 3 steps):

1 1-"p 1 )P Cc \p
. —2" 2 (1_ (C —
a(2+n+2p) a? x? a2 x?
1 1oy n 1 n a+ i 1
[1+— AppellF1[1+ —+p, = (N-2p), 2,2+ —+p, —, 1+ —|
ax 2 2 2 2a ax
Result (type 8, 24 leaves):
JenArcCoth[a X] (C _ c )p dx
a2 XZ
Problem 934: Unable to integrate problem.
eprAr'cCoth[ax] (C _ c pd]X
azx?
Optimal (type 5, 76 leaves, 3 steps):
1 1 P c \p 1 \12p . 1
(1— (c— [1—— Hypergeometric2F1[2, 1+2p, 2 (1+p), 1- —|
a(1+2p) a x2 a? x2 ax ax

Result (type 8, 25leaves):

JQ—ZpAr‘cCOth[a X] (C _ c P dx
a?x?
Problem 935: Unable to integrate problem.

C p
J(EZpAr‘cCoth[ax] (C _ ) dx
a? x?

Optimal (type 5, 75leaves, 3 steps):
1 1 p 1

- [1 - (1 +—

a(l+2p) a? x2 ax

1+2p

Hypergeometric2F1[2, 1+2p, 2 (1+p), 1+ i]
a X

. c
c —
( a? x?
Result (type 8, 25leaves):

C P
JQZpAr‘cCoth[ax] (C _ ) dx
a? x?
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Summary of Integration Test Results

935 integration problems

A - 834 optimal antiderivatives

B - 11 more than twice size of optimal antiderivatives
C - 9unnecessarily complex antiderivatives

D - 77 unable to integrate problems

E - 4integration timeouts



