Mathematica 11.3 Integration Test Results

Test results for the 385 problems in "5.3.6 Exponentials of inverse
tangent.m"

Problem 15: Result more than twice size of optimal antiderivative.

ez i ArcTan[ax]
J & ax
X

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

Result (type 3, 29 leaves):

Log[l _ eziAr'cTan[ax] ] " Log[l + eZiArcTan[ax] }

Problem 48: Result more than twice size of optimal antiderivative.

e—z 1 ArcTan[aXx]
J & ax
X

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

Result (type 3, 29 leaves):

Log [1 _ e—ZJ‘LAr‘cTan[a X] } + Log [1 + e—ZJ‘lAr‘cTan[a x] ]

Problem 61: Result is not expressed in closed-form.

1.
~1iArcTan[aXx
Jez ' Xl y2 gx

Optimal (type 3, 339 leaves, 15 steps):

31 (1—1‘1ax)3/4 (1+Jiax>1/4 i (1—iax)3/4 (1+11ax)5/4

+

8a3 12 a3
x (1-iax)¥* (1+iax)¥ BiArcTan[l—M] 31ArcTan[1+M]

(1+iax)Y/4 (1+iax)Y/4

+ —

3a? 82 a3 82 a3

- . 1/4 - : 1/4
31'1Log[1+ liax /2 (1—lax)/] 311Log[1+ liax V2 (1-iax)? ]
Jirtax (1+iax)Y/4 Jiriax (1+iax)Y/4
+

16 /2 a3 16 /2 a3
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Result (type 7, 107 leaves):

1 81 e;iAr‘cTan[a x] (9 4+ 6 @2iArcTan[ax] | 99 g4 1iArcTan(ax] >
- +
96 a3 <1+e21iAr'cTan[ax]>3
. l]'LAr'cTan[a X]
ArcTan[a X] +2]1L0g[<ez —ttl]
9 RootSum |1 + 11 &, &|

13

Problem 63: Result is not expressed in closed-form.

1 .
— 1 ArcTan[a
Jez ' fax] dx

Optimal (type 3, 268 leaves, 13 steps):

(1+iax)¥/4

. -1 / . -1 //
JlAr'cTan[lfg—)—2 1”"“] ILAr'cTan[lJrL(—)—2 Liax)t/

(1+1 ax)

1/4

j(l—jax)3/4<1+jax)1/4_ .

a V2 a V2 a
1iax /2 (14‘1ax>1/“] liax V2 (1fjax)1/"]

Viiiax (1+iax) V4 Viiiax (1+iax) V4
242 a 2+/2 a

Result (type 7, 79leaves):

ilog[l+ ilog[l+

1 ArcTan[a

1.
1 8ie;1Ar‘cTan[aX] 4& Ar‘cTan[ax] +2]'LL0g[<EZ ] ,Hl]
R RootSum |1 + #1
4a 1 + @2 iArcTan[ax] i [ ! ’ 13

Problem 71: Result is not expressed in closed-form.

3.
—1iArcTan[ax
jez * fax] x2 dx

Optimal (type 3, 339 leaves, 15steps):

174 (1-iax)”* (1+iax)?* i (1-iax)¥* (1+iax)”*

+
24 a3 4 a3
. V2 (1-iax)V4 . N2 (1-iax)¥4
x (1-iax)¥* (1+iax)"? 17 i ArcTan|[1 - Y | 17iArcTan|1+

(1+iax)Y/4

3

]

+ —

3a? 8+/2 a3 8+/2 a3

: X 1/a . — . 1/4
17]'1Log[1+ l-iax 2 (l—nax)/ ] 171Log[1+\/1 iax N 2 (1 nax? ]
V1+iax (1+iax)¥* V1+iax (1+1ax)¥*

16+/2 a3 16+/2 a3
Result (type 7, 107 leaves):
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1 81 e;jArCTa”[ax] (17 + 30 @2iArcTan(ax] | 45 g4 iArcTan[ax] >
- +
96 a3 (1 + @2 iArcTan[ax] ) 3
1.
ArcTan[ax] +2 1 Log[e?lA"CTan[ax] -1
51 RootSum |1 + #1* &, &]

#1

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

3.
= 1iArcTan[aXx
Jez ' @) qx

Optimal (type 3, 268 leaves, 13 steps):
34 31iArcTan[1- M] 3iArcTan[1+ M]

(1+iax) V4 (1+iax)V/4
_ + _

a V2 a V2 a

. ) s 1/4 . s s 1/4
31Log{1+ 1-1ax _ 2 (1-iax) ] 31Log{1+ 1-iax n 2 (1 ]laX?/ ]
A1+iax (1+iax)¥* A1+iax (1+iax) ¥/
+

2 \E a 2 \/7a
Result (type 7, 82leaves):

i (1—]‘1ax>1/4 (1+iax)

1

ArcTan[ax]+2 1 Log[ez

iArcTan[ax]

-]

2 i @ tArCTan(ax] 3 RootSum[1 + #1* &, - &
a (1+621'1Ar'cTan[ax]> 4a

Problem 80: Result is not expressed in closed-form.

5 .
—iArcTan[aXx
Jez * Xl y2 gx

Optimal (type 3, 371 leaves, 16 steps):

551’1(1—]’1ax)3/4(1+jax)1/4 11]1(1—1'1ax)3/4(1+11ax)5/4 2]1(1+1'1ax)9/4
+ + +
8 a3 433 a3 (1—1’1ax)1/4

55 i ArcTan[1- Y2 11208 ) 554 pncTan[q 4 Y2 (12t

(1+iax)¥4 (1+iax)¥*
- + +

3a’ 8+/2 a3 82 a3

- . 1/a - : 1/4
551'1Log[1+ 1-iax _ 2 (1711ax3/ ] 551’1Log[1+ 1-iax N 2 (171ax?/ ]
Vi1+iax (1+iax)¥* Vi1+iax (1+iax)¥*

16/2 a3 16/2 a3
Result (type 7, 120leaves):

i(1-1ax)?* (1+iax)®*
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i (j ei—]’lAr‘cTan[a X] (165 + 462 @2iArcTan[ax] | go5 g4iArcTan[ax] | gg 6 iArcTan[ax] ) )/

a3

1 ArcTan[aXx]

ArcTan[a x] +2]'1L0g[ez —ttl]

. 55
(12 (1+ e2HAneTen(ax)) 3] - 2= Rootsum (1 + 11* &,

&
32 13 ]

Problem 82: Result is not expressed in closed-form.

5 .
— 1 ArcTan[a
Jez ' fax] dx

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

51 (1—]’1ax)3/4 (1+1‘Lax>1/4 41 (1+]’1ax)5/4

4
a a(1-iax)'*
. s 1/4 . s 1/4
511Ar‘cTan[1—3L(—)—2 idaxi o] 511Ar‘cTan[1+3L(—)—2 idaxi o]
(1+iax) ¥4 (1+iax) ¥4

V2 a V2 a

. ) s 1/4 . - s 1/4
51Log[1+ 1-1ax _ 2 (1-iax) } 51Log[1+ l1-iax n 2 (1 ]laX?/ ]
V1viax (1+iax)Y/* V1+iax (1+iax)¥*
+

2 \E a 2 \Ea
Result (type 7, 95leaves):

1 81 e%iAr‘cTan[ax] (5 +4eziAr‘cTan[ax])
4 a - 1+621'1Ar‘cTan[ax] *
ArcTan[ax] +21 Log[egiArCTa"[ax] - 1]
5 RootSum|1 + 11 &, &|
13
Problem 89: Result is not expressed in closed-form.
Je—éiAr‘cTan[ax] X2 dx
Optimal (type 3, 339 leaves, 15 steps):
3i (1-iax)™* (1+iax)?* i (1-1ax)”* (1+iax)??
+
8 a3 12 a3
. V2 (a-iax)V4 . V2 (a-iax)V4
X (1—1’Lax)5/4 (1+]'Lax>3/4 31Ar‘cTan[1— o1 } 31Ar‘cTan[1+ o1 }
+ - +
3 a? 82 a3 82 a3
31'1L0g{1+ l-iax _ ¥2 (Liax)m} 31'1Log{1+ liax | 32 (1,]-13)()1/4]

\1+iax (1+i ax) /4 V1+iax (1+iax)Y/4
162 a3 162 a3

Result (type 7, 107 leaves):
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1 81 eng"Ta”[ax] (29 + 6 @2iArcTan(ax] | g (e4fLAr‘cTan[ax])
¥
96 a3 (1 4 @2 iArcTan[ax] ) 3
1,
ArcTan[ax] - 21 Log[e’flArCTa"[ax] -1

9 RootSum |1 + =1 &, &

713

Problem 91: Result is not expressed in closed-form.

1
-=1ArcTan[aXx
Je P @) qx

Optimal (type 3, 268 leaves, 13 steps):

. 4 1/4 . s 1/4
i (171'1ax)1/4 (1+]lax>3/4 JLAr‘cTan[l—l%]li:—;)ifA—] 1ArcTan[1+Q_)_2(1+1aﬂxa)f//4 ]
_ _ i _
a V2 a V2 a
i Log{1+ 17]:LaX A2 (:lL—jale/"] i Log[1+ 171:1ax L2 (1.7]1ax31/"4]
Ji1+iax (1+iax)¥/* . ilsiax (1+iax)¥*
2+/2 a 2/2 a

Result (type 7, 81 leaves):
1 81 e;jArcTan[ax]

— - . + RootSum|1 + 11 &,
4a 1+ ez i ArcTan[a Xx] tt13

~L i ArcTan [ax]

-ArcTan[ax] +2 i Log[e : -1

Problem 98: Result is not expressed in closed-form.

3.
-=1ArcTan[ax
Je P Xl w2 gx

Optimal (type 3, 339 leaves, 15 steps):
17i (1-iax)¥* (1+iax)¥ i (1-iax)”* (1+iax)'*

24 a3 433

+

X (1-tax)” (1+1ax)" 17 i ArcTan[1- Y2080 8] 474 ppcTan[14 Y2 (202

(1+iax)/4 (1+iax)/4

+ - —_
3a? 8/2 a3 8/2 a3
171'1L0g[1+ liax 2 <1—ﬂaX>1/“] 171'1Log[1+ liax , /2 (lfiax?lx“]
V1+iax (1+iax)t/4 Jiriax (1+iax) /4
+
162 a3 16/2 a3

Result (type 7, 107 leaves):
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1 81 eng"Ta”[ax] (45 +30 @2iArcTan[ax] | 17 g4iArcTan(ax] )

+
96 a3 <1+e2ﬂAr‘cTan[ax]>3

Ly ArcTan[a X

ArcTan[ax] - 21 Log[e : ] -1

51 RootSum |1 + #1* &, &|

71

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

3.
-=1ArcTan[aXx
Je P @) qx

Optimal (type 3, 268 leaves, 13 steps):
V2 aiaxt? 1/4} 3iArcTan[1+ V2 (a-iaxt 1/4]

i (1-iax)¥* (1+iax)Ve 3iArcTan[l- S tete (iax?e

- + +

a V2 a V2 a

3i Log[1l+ YAtax X2 (1’”’”1/“] 31 Log[1+ Yitax , 32 (1—1‘1ax>1/4]
Visiax (1+i ax)Y/4 Viiax (1+iax)1/e

2 \E a 2 \/7a
Result (type 7, 82leaves):

1
-~ 1iArcTan[ax]
2 -

ArcTan[ax]-21 Log|e

i @ s bACTan(ax] 3 RootSum |1 + #1* &, 1 &

a (1+efszrcTan[ax]) 4a

e

Problem 107: Result is not expressed in closed-form.

5 .
-=1iArcTan[aXx
J@ P axl 2 gx

Optimal (type 3, 371 leaves, 16 steps):

21 (1—1’1ax)9/4 55 i (1—1’1ax)1/4 (1+J’1ax>3/4 114 (1—1’1ax)5/4 (1+J’1ax)3/4

a3 (1+1‘1ax)1/4 8 a3 433

55 i ArcTan[1- Y2 11208 ) 554 pncTan[q 4 Y2 (12t

. . 9/4 . 3/4
1 (1—1ax) (1+1ax) (1+iax) V4 (1+iax)¥/4

- +
3a’ 8+/2 a3 8+/2 a3
N . /e T . /
55]'1Log[1+ l-iax A2 (1711ax31/“] 551'1Log{1+ l-iax o2 (171ax?14]
Vi1+iax (1+iax)¥* Vi1+iax (1+iax)¥*

+

16/2 a3 16/2 a3
Result (type 7, 120leaves):
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% _ (j e*;*flAf‘CTa”[a X] (96 + 425 @21 ArcTan[ax] , g9 o4iArcTan[ax] | 165 o6 1ArcTan[ax] ) )/
a
(12 (1 . eZJ‘lAr‘cTan[ax]>3>] _
—liLAr‘cTan[a X]
55 ArcTan[ax] -21i Log|e : - 1]
~— RootSum|[1 + 1% &, &|
32 w13

Problem 109: Result is not expressed in closed-form.

5 .
-=1ArcTan[ax
Je P X gx

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

4i (1-iax)®* 5i(1-iax)* (1+J’1ax>3/4
+

a<1+jax)1/4 a

SjArcTan[l—M} 5jAchan[1+M}

(1+iax)Y/4 (1+iax)Y/4

V2 a V2 a

- . 1/4 : . 1/a
51'1Log[1+ l-iax 2 (1*Jlax? / ] SjLOg[lJr l-iax | ¥y2 (l-iax) ]
V1+iax (1+iax) ¥4 A/1+iax (1+iax) V4

22 a 2/2 a
Result (type 7, 95leaves):

1.
1 [81i ef;lAf‘CTan[aX] (4 + 5 @2iArcTan(a x])

E 1+ erAr‘cTan[a X] *
1.
ArcTan[ax] -2 1 Log [e’?lAPCTa"[aX] 1
5 RootSum[1 + #1* &, ; &
pu

Problem 115: Result is not expressed in closed-form.

1.
=1 ArcT
jeg 1 ArcTan([x] X2 dx

Optimal (type 3, 319leaves, 16 steps):

| 7
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19 | . _\5/6 . yv16 1, . \5/6 .\ 7/6
-— 1- 1 - — 1- 1
5411( Jlx) ( +11x) 181( ]LX) ( +11x) +

9
1 ArcTan [\/? -

162 (1+J’1x>1/6

2 (1-4x)v/6 14 x)1/6
» i ArcTan[+/3 + w} _ 13 ]'lAr\cTan[&] -
162 <1+J'1X)1/6 81 1+J'1X)1/6

2 (1—]‘1x)1/6

1 (1-1x)%% (1+ix)""®x+
3

i x)1/3 i x)1/6 X _ix)1/3 i x)1/6
191 Log[1+ AX— M3 X0 ) 995 Log[1 4 Ay A3 (0]

(1+i x) /3 (1+ix)V/6 (1+ix)1/3 (1+1 x) /6

+

108 /3 108 V3
Result (type 7, 156 leaves):
1 3 e;—iAr‘cTan[x] (19 4+ 8 @2iArcTan(x] , g1 g41ArcTan(x] )

— |-61
486 (1 + @2 1ArcTan(x] ) 3

- 19 ArcTan [es

1
19 RootSum|[1 - #12 + #1% &, ————— (—ZAr‘cTan [x] -
-g1 +2m13

%]‘l ArcTan [x

6iLog|e

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

1.
— 1 ArcTan
Jea * T ax

Optimal (type 3, 262 leaves, 14 steps):

1 i ArcTan [x] ]

1.
' _m1] + ArcTan[x] #1% + 3 i Log[es """ ] n12] &|

1 2 (1-ix)¥% 1 2 (1-1ix)"®
i(1-1x)%® (1+Jix)1/6—fjAr‘cTan[\/?—¥} +fjAr‘cTan{\/?+¥ +
3 (1+ix)"® 3 (1+ix)Y®
. log |1+ A-ix? V3 a-ixte i Log[1 4 d-ixt” 3 (1-ix)V/e
2 jArcTan[ < - lx)l/s] + : og[ ’ (1+1x)Y? (1+ix)Y/6 ] - 8 og[ ' (1+ix)Y/3 (1+i x) /6 }
3 (1+ix)Y® 2+/3 2/3
Result (type 7, 133 leaves):
1.
2 — i ArcTan[x] .. 1 1
% arcTan[e: M ] Z Rootsum[1- 112+ 514 &, ————
1 4+ @2iArcTan(x] 3 9 1+ 2113

1

(—ZAr‘cTan[x] -61 Log[es

1 ArcTan[x]

#1] + ArcTan[x] #1% + 3 i Log[es

Problem 122: Result is not expressed in closed-form.

2 .
=i ArcTan[x
Jes ' D x2 gx

Optimal (type 3, 177 leaves, 5steps):

1—J’lAr‘cTan[x]

-1 ] nlz) &]



Mathematica 11.3 Integration Test Results for 5.3.6 Exponentials of inverse tangent.nb

) i) T (1 k)2 (100 T (10 %) (1) s
27 9 3
. 1 2 (1-1 1/3
221Ar‘cTan[ﬁ - 4—)—ﬁ(12‘x)1/3] 1 (1-ix)2? | |
+—1L0g[1+4] +— 1Llog[1l+1iX]
273 27 (1+ix)*?" 81

Result (type 7, 154 leaves):

2 9i engrcTan[x] <11 + 1@ @2iArcTan(x] , 35 o4 iArcTan(x] )
— | - +
243 (1 4 @21iArcTan(x] ) 3
2, 1
22 ArcTan[x] +33 i Log[1+es """/ ] 4 11 Rootsum[1 - 11? + 11* &, ————
-2+11

1. 1.
(Ar‘cTan [x] +31Logl[es """ _m1] 4 ArcTan(x] #1% + 3 i Log[es AT ] nlz) &|

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

Jegjl ArcTan [x] dx

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

2 i ArcTan| - Al—_nx)i}

_ . 1/3
i 1/3 1-1X

j(l—jx)2/3 (1+]’1x)1/3— V3 V3 (1+ix) —jLog[1+7>}——jLog[l+jx]
V3 (1+ix)*?" 3

Result (type 7, 134 leaves):

24 e AT g ancTan(x] 2 2 2 1

: - - “ilog[l+es T = Rootsum[1 - 112 + 114 &, ———
1+ @2t ArcTanix] 9 3 9 -2+ 112

(Ar‘cTan [X] +31 Log[eﬂArCTa"[X] -#1] + ArcTan[x] #1% + 3 i Log[eﬂArdan[x] - 1] le) &

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

1.
—1ArcTan[aXx
Jea * Xl y2 gx

Optimal (type 3, 741 leaves, 27 steps):

| 9
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111 (1—1‘1ax>7/8 (1+]’1ax)1/8 i (1—Jlax)7/8 (1+]’1ax)9/8

+

3243 24 33
247 C2(1-iax)?®

8

111+ 2++/2 ArcTan| ————iax®
x(l—jax)7/8(1+jax)9/8 ' *V2 ArcTan| Javz }

3a? 128 a3

8

2.2 20 w‘wax)]/’/g 2z .20 fax)Y/
11i+/2-+2 ArcTan[————22="] 11i+/2++/2 ArcTan] Leiax) ]
22 _ \2+4/2

128 a3 128 a3

2:4/2 L2 (1-iax)®

22 (d-iax)VE

11i+2-/2 Ar‘cTan[4Mi} 11i2-v2 Log[1+ 1-iax)¥V*

N 242 (1+iax) ¥4

(1+iax)Y/8

]

128 a3 256 a3
11i+/2-+2 Log[1+ G=tax, N2V2 (-iax)?)
(1+iax) V4 (1+iax)/8
256 a3
11i+/2++/2 Log[1+ 3tex?t a2e/2 (iaxi]
(1+1ax) ¥4 (1+1ax)?®
.
256 a3
11i+/2+/2 Log[1+ Gtax, N2e/2 (-iax)?)
(1+1ax)¥* (1+1ax)?®
256 a3

Result (type 7, 108 leaves):

1 1 e%ler‘cTan[ax] (33 + 10 @2iArcTan[ax] | 195 e4]'1Ar‘cTan[ax]>
— |- +

a3 48 (1 . eZiAr‘cTan[ax]>3

1 i ArcTan [ax

ArcTan[ax] +4i Log|es ! - 1]

8]

11 .
—— RootSum|1 + #1% &,
512 717

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

Jej—jl ArcTan[a x] x dx

Optimal (type 3, 689 leaves, 26 steps):
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(l—jax)7/8 (1+J’1ax)1/8 (1—Jiax)7/8 (1+1‘Lax>9/8

+ _
8 az 2 az
2+\E Ar‘cTan[gm—] 2-4/2 Ar‘cTan[ngJ’—]
2472 242
32 a2 32 a2
2+42 Ar‘cTan[gm;] 2_+/2 Ar‘cTan[ 1:iax)Y ]
V22 2-/2
+
32 a2 32 a2
\W Log[1+ (oiaxt Javz (171?,()1,/8} m Log[1+ Liaait Javdz (Liax)l/,,}
(1+iax)¥* (1+iax)Y/8 (1+iax)V/4 (1+iax)¥/8
- +
64 a2 64 a2
\m Log[1+ (-taxt Ja/2 Q-iax¥e] W Log[1+ G-tax® V2007 Goian) )
(1+iax) ¥4 (1+iax)Y/? (1+iax)¥/4 (1+iax)V/8
64 az 64 a2

Result (type 7, 138leaves):

1.,
1 32 e;lAf‘CTa”[aX] (1 +9 @2iArcTan[ax] )
4
128 32 (1 + @2 iArcTan[ax] ) 2
. 1—J'1Ar'cTan[a X]
ArcTan[ax] +4 i Log|es -1

RootSum|-i +=1* &, &) -

713

. lJ'L/-\r‘cTan[a X]
ArcTan[ax] +4 i Log|es - 1]

RootSum|i + #1* &, &|

713

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

1.
—1ArcTan[aXx
Jea ' Xl gx

Optimal (type 3, 674 leaves, 25 steps):
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27\5 C2(1d z1|><)1”E
n 2 2 A T 1iiax)V/8
P (1-iax)"® (1eiaxve 1 YV2PVE AncTan[ o]

a 4a

2442 _2(1iax)t® /2_\/* +2r\1—1iax)1r/5
i\2-v2 ArcTan|————22=% ] §1/24++/2 ArcTan| Leiex? ]
v 27\/7 4 \ 2+\E
4a 4a

27 2lian
iV2-V2 ArcTan|———t] [, o Log[1+ (1=texitt w27 oiaxte]

22 (1+iax)Y/4 (1+iax)Y/®
+
4 a 8a
i2-42 Log[1+ etax N2z asiaxit
(1-v-]'1aX)1/4 (1+jax)1/3
4
8a
i2+v2 Log[1+ (1-iax)¥*  3J2:+/2 (1—Jiax)1/8}
(1+iax)¥/4 (1+iax)Y/?
8a
. 1/4 . 1/8
i l2+ /2 Lo 14 (1-iax)™ +\/2+ 2 (1-iax)™
g[ (1+iax)¥/* (1+iax)Y? }
8a

Result (type 7, 79 leaves):

1., 1.
1 32 j @a FATCTAN[AX] ArcTan[a X] +4iLog[eIlAPCTa"[aX] - 1]
- + RootSum|1 + #1% &,

8]

N 16 a 1+ e21‘1Ar‘cTan[a X] H17

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

1y ArcTan[a x]
ea
—dx
X

Optimal (type 3, 859 leaves, 39 steps):
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4/ 2 (1-iax

1 . 1/8 /s
_2Ar~cTan[( +1ax)1/8]+ 2++/2 ArcTan]| @iax)¥? g,
(1—1ax) 2+\/7
24 ﬁ o 2(1-iax)¥® / 1- lax)ll;g

(1+iax)

(1+iax)Y/® }

2-+/2
l2+ 2 (1-iax)¥®

(1+iax) 8

2 - \/7 Ar‘cTan[

2+ \/7 ArcTan [

]_
2+\/7

2 - \/? Ar‘cTan[

2-/2

VI (1+iax)V®

\E ArcTan [1 +

(1—1’1ax

>1/8 ]

} \/7Ar‘cTan[

- 2ArcTanh
(1 —iax

)1/8}

VI (1+iax)Ve

(1—1’1ax)1/8

} ,

(ariax)?

A — (1-iax)'* 2-+/2 (l—iaX>1/8
; 2-v2 Log{1+<1+jax)1/47 (1+1’Lax)1/8 }Jr
2 V7 Log[L (1-iax)"* 2-+/2 (1—iax)1/8}
- - og + + -
(1+]‘1ax)1/4 (1+1’Lax)1/8
A — (1-iax)"* 24+/2 (1—J'Lax>1/8
; 2+32 Log{lJr(lHiax)l/Ai (1+1’1ax)1/8 }Jr
A — (1-iax)'* 24+/2 (1—J'Lax>1/8
; 2+¥2 Iﬁg{lJr(lH’lax)l“‘Jr (1+1’1ax)1/8 }Jr
2 (1+iax)¥®  (d+iax)V/4 2 (1+iax)¥®  (d+iax)V4
Log[l— (1—]’1a1x)1/3 (ljax)l/“] Log[1+ (l—ja]lx)l/s <1jax>1/“]

V2
Result (type 7, 252leaves):

=~ 1iArcTan[ax

—2Ar‘cTan[
(_1>3/4 Log[ (_1>3/4 _

] +Log[1—

1 ArcTan [ax]
es

V2

711Ar*cTan[a ] ] e%jAr‘cTan[a X] ]

+< 1)1/4Log[(
JlAr‘cTan[ax]] B

)1/47

] Log[1+<e4

< 1>1/4 Log[( 1)1/4+e;—jArcTan[ax]] _ (_1>3/4 Log[ (_ )3/4 eiiArcTan[ax]] +
_ArcT _4 L JLAr‘cTan[a X] 1
lRootSum[—j+H14 &, aniax) -41Log[e: atic) &| +
4 13
ArcT 4 L JLAr‘cTan[ax] _m1
lRoo‘cSum[JiHil“ &, reTan(ax) « 41 Log|e: #1] &

4

13
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Problem 132: Result is not expressed in closed-form.

1y ArcTan[aXx]
es
—dx
x2

Optimal (type 3, 328 leaves, 16 steps):

(1-iax)7® (1+iax)"® (1+iax)'®

- fjaAr‘cTan[i] +
X 2 (1-1ax)"®
. A2 (1+iax)Y/8 . V2 (1+iax)¥8
ﬂaAr'cTan[l Liax) } 11aAr‘cTan[1+ Liax) } 1 (1+J’1ax)1/8
- - ~iaArcTanh| ——"—
242 242 2 (1-1ax)'®
i alog {1 A2 (1+J‘1ax)’1/'3 (1+1ax)1,/i4} i alog {1 L V2 (dsiax)t/e (1+1ax)1,{4}
(1-iax)Y/8 (1-iax)¥4 (1-iax)Y/8 (1-iax)Y*
442 42
Result (type 7, 131leaves):
1 .
—a|-41
16

1,
=1 ArcTan[a Xx]
8 e« 1 i ArcTan

+ Log[1+e4

i—i ArcTan[ax] }

1.
+2ArcTan|e o L ArcTan[ax] ]

-Log|l-e
-1+ eZJ'LAr‘cTan[ax] g[

1 .
ArcTan[ax] +4 i Log[es AT 1]
RootSum[1 + #1* &,

8]

713

Problem 140: Result unnecessarily involves higher level functions.

Je3 i ArcTan[a x] X" dx

Optimal (type 5, 159 leaves, 9 steps):

|+

[ax]]

3 x1" Hypergeometric2F1| i, 1;—'“, 3?'", ~a?x?] i ax*"Hypergeometric2F1| i, 2;"‘ s 4;"‘ , ~at x?]
1+m 2+m
4 x1*" Hypergeometric2Fil | i, 1;'" s 3?'“, ~a?x?] 41 ax®™Hypergeometric2Fi| 3, 2;"' s 4;"‘ , —atx?]
+
1+m 2+m

Result (type 6, 315leaves):
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[2 (2+m) XA/ -1 +ax
1 3 , , 1 3

(—( 2AppellF1[l+m, - =, =, 2+m, -iax, laX])/(Z (2+m) AppellF1[1 +m, 5
2 2

)

2+m, -iax, jax}+1‘1ax

1 5
3Appe11F1[2+m, -—, —,3+m, —iax, iax|+
2 2

1 1
(J‘L\/l—]‘lax \J1+a*x? AppellF1[1+m, - =, =, 2+m, -iax, iax]
2 2

1
Appe11F1[2+m, —, —, 3+m, —iax, J'lax]
2

N W

/

[\/1+J'lax —21‘1(2+m)Appe11F1[1+m,—1, l,2+m,—jax,jax]+
2 2
1 3
ax Appe11F1[2+m,——, —, 3+m, —Jiax,jlax}Jr
2 2
. 1 m m 2,2 . 3/2
HypergeometricPFQ[{ =, 1+ —}, {2+ —}, -a*x?] )J))/((lm) (i+ax) )
2 2 2

Problem 141: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

Jej ArcTan[a x] x™ dx

Optimal (type 5, 79 leaves, 4 steps):
xLem Hyper‘geometr‘icZFl[i, 1*7"‘, %", ~a2x?]  iax¥m HypergeometricZFl[i, 2?'", 4*7'", ~a? x?|
+

1+m 2+m

Result (type 6, 193 leaves):

[21’1 (2+4m) x*"/1-iax /-i+ax \/1+a’x> AppellF1[1+m, —l,
((1+m) V1i+iax (J’L+ax)3/2

N |

,2+m, —iax, iax]

/

N

| =

1 1
(—2]’1 (2+m) AppellF1[1 +m, —5, g, 2+m, -iax, iax|+ax |AppellF1[2+m, -

B

]

Problem 142: Result unnecessarily involves higher level functions and more
than twice size of optimal antiderivative.

3 . 1 m
—, 3+m, -1 ax, J'lax] +Hyper‘geometr‘1cPFQH*, 1+ *}, {2+

My 2.2
2 2 2 2}’ax}

e )

Je—j ArcTan[ax] x™ dx

Optimal (type 5, 79 leaves, 4 steps):

x1*M Hypergeometric2F1 [ i, 1*7"', 3*7’", - a? xz] iax2m Hyper‘geometr‘icZFl[%, 2?'", ‘“T'", -a? xz]

1+m 2+m

| 15
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Result (type 6, 193 leaves):

1 1
—([2]1 (2+m) x*"/1+iax Vi+ax \[1+a>x® AppellF1[1+m, —, - =, 2+m, -iaXx, jax])/
2 2

((1“'") Vi-iax (_]']_+ax>3/2

1 1 3 1
(21‘1 (2+m) AppellF1[1+m, =, - =, 2+m, -iax, iax|+ax |AppellF1[2+m, =, - =,
2 2 2 2
. 1 m m
3+m, ~iax, iax] +Hyper‘geometr‘1cPFQ[{f, 1+—}, {2+ -}, -a? x?| )))
2 2 2
Problem 143: Result unnecessarily involves higher level functions.
Je%iAr‘cTan[a x] x™ dx
Optimal (type 5, 159 leaves, 9 steps):
1+ : 1 1:sm  3+m 2 42 : 2+ : 1 2+m  4+m 2 42
73x '“Hyper'geometr'lczFl[z, o, 2R, -arx ] ) iax rnHyper‘geometr‘lczFl[z, S, B, -atx ]
1+m 2+m
4 x1+m Hyper‘geometr‘icZFl[%, 1;’", 3;'“, ~a?x?]  4iax®m Hyper‘geometr‘iczFl[f, 2;”‘ 4;’" -a? x?]
1+m )

2+m

Result (type 6, 315leaves):
[2 (2+4m) x¥*"+/i +ax

o

2 AppellF1[1 +m,

3 1 . . 3 1
o=, 24m, _lax_‘lax) (2 2+m AppellF1[1+m, 5~
2 2 2 2

2+m, ~iax, iax|-iax [AppellF1[2+m, i, 1 ,3+m, —iax, tax]+
2 2
5 1
3AppellF1[2+m, =, - =, 3+m, -iax, iax] ))+
2 2
(J‘L\/lﬂiax \/1+a?x? AppellF1[1+m, l, 1 2+m,—1ax,1ax]/
2 2
[\/l—iax 2 (2+m) AppellF1[1+m, l, 1 ,2+m, —iax, iax]+
2 2
3 1
x [AppellF1[2+m, =, - =, 3+m, -iax, iax]+
2 2
1 m m 2.2 3/2
HypergeometricPFQ[{ =, 1+ —}, {2+ —}, -a*x?] )]))/((1+m) (-i+ax) )
2 2 2

Problem 144: Unable to integrate problem.
Je;iAr‘cTan[ax] Xm dx

Optimal (type 6, 36 leaves, 2 steps):
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x1™ AppellF1[1 +m, i, ~2,2+m, iax, -iax|

4
1+m

Result (type 8, 18leaves):

Je;iAr‘cTan[ax] Xm dx
Problem 145: Unable to integrate problem.
Je%ler‘cTan[ax] Xm dx

Optimal (type 6, 36 leaves, 2 steps):

x> AppellF1[1 + m, i, 72—, 2+m, iax, -iax|

1+m

Result (type 8, 18 leaves):
Je;jAr‘cTan[ax] x™ dx

Problem 146: Unable to integrate problem.

1.
—1iArcTan[ax
Jez ' fax] ym gx

Optimal (type 6, 36 leaves, 2 steps):

x+" AppellF1[1 +m, i, —i, 2+m, iax, -iax]

1+m
Result (type 8, 18leaves):

1.
—1ArcTan[a X
Jez * fax] ym gx

Problem 147: Unable to integrate problem.

1
-—1ArcTan[aXx
Je P Xl ym gx

Optimal (type 6, 36 leaves, 2 steps):

xl*’"AppellFl[ler, —i, ‘117, 2+m, iax, —Jiax}

1+m

Result (type 8, 18 leaves):

Je—i i ArcTan[a Xx] Xm dx
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Problem 148: Unable to integrate problem.

3.
-=1ArcTan[ax
Je P Xl ym gx

Optimal (type 6, 36 leaves, 2 steps):

x1" AppellF1[1 +m, —i, i, 2+m, iax, -iax|

1+m

Result (type 8, 18 leaves):

3.
-=1ArcTan[ax
Je P Xl ym gx

Problem 149: Unable to integrate problem.

Je—z— i ArcTan[ax] x™ dx

Optimal (type 6, 36 leaves, 2 steps):

x1M AppellF1[1 +m, 72—, i, 2+m, iax, -iax]

1+m

Result (type 8, 18 leaves):

Je—i— i ArcTan[a x] x™ dx

Problem 150: Unable to integrate problem.

2ArcTan([x]
Je 5 x"dx

Optimal (type 6, 38leaves, 2 steps):

x1™ AppellF1[1 +m, —i—, i—, 2+m, ix, —1x]

1+m

Result (type 8, 14 leaves):

Jeurc'rsan[x] Xm dx
Problem 151: Unable to integrate problem.

ArcTan[x]
Je 3 xX"dx

Optimal (type 6, 38 leaves, 2 steps):

xl*’"AppellFl[ler, —i—, i—, 2+m, 1x, -1 x}

1+m
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Result (type 8, 14 leaves):
\J\eArcTzn[x] Xm d]X

Problem 152: Unable to integrate problem.

1.
—1iArcTan[aXx
Jezx * Xl ym gx

Optimal (type 6, 36 leaves, 2 steps):

x1+’"AppellF1[1+m, i, —i, 2+m, iax, —jax}

1+m
Result (type 8, 18leaves):

1.
—1ArcTan[aXx
Jea * Xl ym gx

Problem 153: Unable to integrate problem.

Jej nArcTan[ax] x™ dx

Optimal (type 6, 40leaves, 2 steps):

x1M AppellF1[1 +m, 3, -0, 24m, iax, -iax]|

2
1+m
Result (type 8, 17 leaves):

Jej nArcTan[ax] x™ dx

Problem 176: Result more than twice size of optimal antiderivative.

ez 1 ArcTan[a+b x]
J s ax
X

Optimal (type 3, 38leaves, 3 steps):
(i-a) Log[x] 2Log[i+a+bx]

i+a 1-1ia

Result (type 3, 125leaves):

1 (2+21’1a)Ar‘cTan[ 2a |+

2 (I'LJra) _1 + @2iArcTan[a+bx] , 52 <1+(EZJ'1Ar‘cTan[a+bx]>

2 (1'1+a) Log[1+GZjAr‘cTan[a+bx]] _ (—1'1+a) Log[<_1+62jAr‘cTan[a+bx]>2+a2 <1+e2jAr‘cTan[a+bx]>2]
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Problem 203: Result more than twice size of optimal antiderivative.

e—z 1 ArcTan[a+b x]
J s ax
X

Optimal (type 3, 41leaves, 3 steps):
(i+a) Log[x] 2Log[i-a-bx]

1i-a 1+1a

Result (type 3, 138leaves):

1 . 2a
—————|(2-21ia) ArcTan| : . |+
2 (_]‘]_ +a> _14 @ 2iArcTan[asbx] , 32 <1 " e—ZlAr-cTan[a+bx]>

2 (—i+a) Log[1+e—ZjArcTan[a+bx]] _

. -4 i ArcTan[a+b x] _ 2 i ArcTan[a+bx]\ 2 2 2 i ArcTan[a+b x] \ 2
(1+a) Log[e (( l+e ) +a (1+e ) )]

Problem 218: Result is not expressed in closed-form.

J@%i ArcTan[a+b x] dx

Optimal (type 3, 338 leaves, 13 steps):
i(1-ia-ibx)¥* (1+ia+ibx)™*
" -
i ArcTan[1- Y2 (iaibx ] 4 pncTan[q, Y2 (iaibut]

(1+1 a+ibx)Y/4 (1+1 a+ibx)1/“

+ +
V2 b V2 b
. “iaib 2 (1-ia-ibx)¥4 . “iaib 2 (1-iaibx)¥4
Lrog[t e ey~ manenre | Bl e e
242 b 242 b
Result (type 7, 87 leaves):
1, 1.
1 8 i o LArcTan(asbx] ArcTan[a+bx] +21i Log[e?lA"Tan[amx] —Hl}
-—1- : + RootSum|1 + #1* &, ]
4b 1+ e2 i ArcTan[a+b x] H13

Problem 219: Result is not expressed in closed-form.

1 i ArcTan [a+b x]
e?2
—dx
X

Optimal (type 3, 395leaves, 15 steps):
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2 (i_a)l/4 (i+a)Y/4 (141 (arbx)) ¥4 .
. (1 a) Ar‘cTan[ (i-a)Y/4 (1-1 (a+bx))1/4] - ﬁAPCTan[l ) V2 (1+ i (a + bx> )1/4] .
(J’L+a>1/4 (1—j(a+bx))1/4

(i+a)Y* (1+i (asbx))¥/4 ]

\/7<1+Ji(a+bx)>1/4 2(]'l*a)l/AN‘cTanh[

i—a)l/4 (1-i (a+bx))¥/4
V2 ArcTan|1 + ] - (i-a)Y* (1-i (a+bx)) B
(1—j(a+bx))1/4 <]'L+a>1/4
LOg [1 _ N2 (1+i (a+bx) Y4 . 1+1 (a+bx) ] LOg [1 . 2 (1+i (a+bx))V4 1+i (a+bx)
(1-1 (a+bx))1/* 11 (abx) (1-i (a+bx))1/4 153 (asbx)

V2 vz
Result (type 7, 184 leaves):
(71> 1/4 [7L0g[ (71) 1/4 e%jAr‘cTan[aafbx] ] _i Log[ (71) 3/4 ez—jArcTan[aafbx] ] +

1.
)1/4 . e;lAr‘cTan[aerx] }

Log[ (-1

+]']_Log[(_1>3/4+e§iArcTan[a+bx]]] . 1

2 (i+a)

. i1'1Ar*cTan[a+bx] 2
ArcTan[a+bx] + i Log| (ez 7111) ]
(1+1a) RootSum|-i+a+inl*+anl* g,

&
713 ]

Problem 220: Result is not expressed in closed-form.

1 i ArcTan [a+b x]
e:2
———dx
XZ

Optimal (type 3, 205 leaves, 6 steps):

) (1'1+a+bx) (1+]'1 (a+bx))1/4

(i+a)x (1-i (a+bx))**

. 1/4 : 1/4 : 1/4 : 1/4
i bAr‘cTan[ (i+a)¥/* (1+i (a+bx)) // ] i bAr‘cTanh[ (i+a) // (1+i (a+bx)) // }
(i-a)¥% (1-1 (a+bx))1/* (i-a)¥/* (1-1 (a+bx))V/*

+
(i_a)3/4 (]i+a)5/4 (Jl—a>3/4 <i+a)5/4
Result (type 7, 131 leaves):
1 8 (1‘1+a) ei—jAr‘cTan[a»fbx]
74 (]i +a>2b 1_e21‘LAr‘cTan[a+bx] +1ia (1+621'1Ar-cTan[a+bx]>

1., 2
ArcTan[a+bx] + i Log| y BArcTan(asbx] —Hl] ]

(]
RootSum[-i +a+i#1%+aml* &,

&
713 }

Problem 223: Result is not expressed in closed-form.

3.
J@;l ArcTan[a+b x] dx
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Optimal (type 3, 338 leaves, 13 steps):
i(1-ia-ibx)Y* (1+ia+ibx)>*
A -
3iArcTan|1- M} 31 ArcTan[1+ M]

(1+ia+ibx)Y/4 (1+ia+ibx)Y/4
n _

V2 b V2 b

. T4t _ia_t 1/4 , i a1 _ioa_i 1/4
3]1L0g{1+ l1-ia-ibx _ 2 (1-ia-ibx) ] 3]l|_0g[1+ l1-ia-ibx . 2 (1-ia ]LbX)’ }
+/1+ia+ibx (1+i a+i bx) /4 \1+ia+ibx (1+i a+i bx)¥/*
+

22 b 2v/2'b
Result (type 7, 90 leaves):

iy ArcTan[a+b x|

ArcTan[a+bx]+2 1 Log|e:2 —111]

2 i e, iArcTaniasbx] 3 RootSum|1+n1* &,

8]

ol

b (1 4 e21’1Ar‘cTan[a+b x]) 4b

Problem 224: Result is not expressed in closed-form.

£ ArcTan[a+b x]
e:2
— dx
X

Optimal (type 3, 427 leaves, 18 steps):

1/4 (

. B . B 1/4
2 (1—a)3/4Ar‘cTan[ (i+a) : 1+ia+ibx) : }
(i-a)¥* (1-ia-ibx)¥*

\E(l—ja—jbx)l”

++/2 ArcTan [1-

(1’1+a)3/4 (1+J'La+:|'1bx)1/4
. i+a)Y/4 (1+1 a+i bx) /4
> (1_ia_ibx|Y* 2(1—a)3/4Ar‘cTanh[(]fa)/ (elaribxi--|
\EAr‘cTan[lJr \/—< . lal - )1(24 ]— . (137/3‘:1/4(1’“71bx>“ n
(1+1a+1bx) <1+a>
Log[1+ LEEEIBX 3 Gasbnt] gy iiaibs | 2 nanat
J1+ia+ibx (1+ia+i bx)¥ ~ J1+ia+ibx (1+i a+i bx)Y
V2 V2
Result (type 7, 184 leaves):
(71>1/4 (7].1 Log[ (71)1/4 B ez—ﬁAr‘cTan[a+bx]] ~ Log[ (71)3/4 B ei—]’lAr‘cTan[a+bx]] .
i Log[ <_1>1/4 N e%jLAr‘cTan[aafbx]] N Log[ (_1>3/4 N e%iAr‘cTan[anbx] ]] . 1
2 (i+a)
ArcTan[a+bx] + i Log| (eng"TanWbX] —111)2]

(1+1a) RootSum|-i +a+inl*+anl® g, &|

71

Problem 225: Result is not expressed in closed-form.

23 ArcTan[a+b x]
e?2
——dx
X2
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Optimal (type 3, 211 leaves, 6 steps):

(1—1‘1a—1’1bx)1/4(1+J‘1a+jbx)3/4

(1-1ia)x

: i 1/4 i i 1/4 . - 1/a . . 1/4
31 bArcTan | e~ (edadbxl =] 34 p ApcTanh [ el —delacibx =]
(i-a)¥* (1-ia-ibx)V* (i-a)¥* (1-ia-ibx)Y4

(J’l—a>1/4(i+a)7/4 i (Ji—a)l/4 <j+a>7/4

Result (type 7, 131leaves):

2 i ArcTan [a+b X]

1 b 8 (]‘1+a) e:?
4 (j_ +a)2 _1+e2jLAr‘cTan[a+bx] ~_ia (1+621Ar-cTan[a+bx]> N
. 1—11Ar‘<:Tan[a+bX] 2
ArcTan[a+bx] +1 Log[ (ez —ttl) ]
3RootSum| -1 +a+i#H1*+anlt g, &|
=71

Problem 228: Result is not expressed in closed-form.

1.
Je—; i ArcTan[a+b x] dx

Optimal (type 3, 338 leaves, 13 steps):
h (1—Jia—1'1bx)1/4 <1+J'1a+1'1bx)3/4
- . B
iArcTan|1 - M] i ArcTan[1+ M]

(1+ia+ibx)Y/4 (1+ia+ibx)Y/4
i _

V2 b V2 b

l-ia-ibx /2 (171'1a71'1bx)1/"] 1-ia-ibx N 2 (1—ia—ibx)1/“]

J1+iaribx (1+ia+ibx)Y/4 V1+ia+ibx (1+ia+ibx)Y/4
+
22 b 22 b

Result (type 7, 89leaves):

ilog[l+ ilog[l+

1 8i ez—iAr‘cTan[am x] 7§jArcTan[a+bx
— |- P — + RootSum[1 + 1% &,
4b 1+(e 1 Arclania+b X

—ArcTan[a + b x] +2]'1Log[e ]—ttl]

J

13

Problem 229: Result is not expressed in closed-form.

) ArcTan[a+b x]
e 2
—dXx
X

Optimal (type 3, 395leaves, 14 steps):
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) (J.l . a)1/4 Ar‘cTan[ (i-a)¥/* (1-i (a+bx)>1/’4] NeY (1 s (a . bx) )1/4

i+a)Y/4 (141 (a+bx))Y¥/4
- a7 el { ) -2 Ar‘cTan[l—

] +

(J’L—a>1/4 (1+J’1(a+bx))1/4

\/7<1_j1 (a+bx)>1/4 2(1'1+a)1/4Ar‘cTanh[

(i-a)Y% (1-i (a+bx))¥/4 ]

i+a)l/4 (1+i (a+bx))Y/4
V2 ArcTan|1 + ] - (i+a)¥* (141 (a+bx)) B
(1+1‘1(a+bx))1/4 <J‘L—a)1/4
Log[l LAli@b) V2o (a+bx>>1/“] Log[l L ALE@bX) 2 (1-i (asb x>>1/4}
141 (asbx) (1+i (a+bx))¥/4 1+i (a+bx) (1+i (a+bx))/4

V2 V2
Result (type 7, 236 leaves):
(71> 1/4 [1‘1 Log[e—szr‘cTan[amx] ( (71> 1/4 e%iArcTan[amX]) ] .

Log[e—ZjArcTan[a+bx] ( (_1> 3/4 e;iAr‘cTan[aerx]J ]

i Log [e—ZjAr‘cTan[mb x] ( <71> 14, e%]‘LArcTan[mbX]) ]

1

Log[e,ZjAr‘cTan[amx] ((_1>3/4+e§iAr‘cTan[a+bx])]) _
2 (—J'l+a>

ArcTan[a+bx] -1 Log[ (e
(1-1ia) RootSum[i +a - i #1% + a w1 &,

1.
-7 ArcTan

[a+b x] _ Hl) 2]

13
Problem 230: Result is not expressed in closed-form.

1y ArcTan[a+b x]
e 2
— dX
XZ

Optimal (type 3, 210leaves, 5steps):
(i-a-bx) (1-1i (a+bx>)1/4

(J'l—a>x<1+i (a+bx))1/4

i 1/4 (1_j 1/4 . CN1/4 1 s 1/a
i bArcTan | (-2 ot (20X ]y ApcTanh [ L2t et (aebx) V]
(i+a)¥* (1+i (arbx))*¥/* (i+a)¥* (1+i (a+bx))¥/*

(i—a)5/4 (1’1+a)3/4 (j—a)5/4(j+a)3/4
Result (type 7, 133 leaves):

1 8 <7j1+a) e;iAr'cTan[aerx]
b +

4 (_]-]-+a>2 1_GZJ‘LAr‘cTan[a+bx] +1ia (1+621'1Ar‘cTan[a+bx]>

-ArcTan[a+bx] +1 Log[ (e
RootSum|i +a - i 1% +aml* &,

—% i ArcTan[a+b x]

13

8]
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Problem 233: Result is not expressed in closed-form.

3.
-=1iArcTan[a+b
Je 2! o) g%

Optimal (type 3, 338 leaves, 13 steps):
i (1—1’1a—1‘1bx)3/4 (1+J‘1a+jbx)1/4
_ . -
3iArcTan|1- M} 34 ArcTan[1+ Mﬂ]

(1+i a+i bx) /4 (1+ia+ibx)Y/4

+ +

V2 b V2 b

i P P 1/a . R o 1/4
31L0g{1+ 1-ia-i1bx _ 2 (1-ia ]le)/ ] 3]].L0g[1+ l1-ia-ibx + 2 (1-ia ]LbX? }
W 1+1ia+ibx (1+i a+i bx) ¥4 V1+ia+ibx (1+i a+i bx)¥*

2+/2 b 2+/2 b
Result (type 7, 90 leaves):

- iArcTan[a+bx]

ArcTan[a+bx]-2 1 Log[e —111]

24 @ i iArcTan(asbx) 3 RootSum[1 + 11* &,

b (1 + @ 2iArcTan[a+bx] > 4b

8]

e

Problem 234: Result is not expressed in closed-form.

2 ArcTan[a+b x]
e 2
— dXx
X

Optimal (type 3, 427 leaves, 18 steps):

) 3/4 { (i+a)¥4 (1+ia+ibx) ¥4 ]

2 (i+a)”*ArcTan | el —luainx— V2 (1-i1a-ibx)Y4
_ (-a)/ (d-iaibo -2 ArcTan|[1 - ( ) ]+

(i-a)?* (1+ia+ibx)**
. 3/4 (i+a)¥* (1+iasibx)¥/*
VT ArcTan[1+ V2 (1-ia-1 bx)1/4] ) 2 (i+a)*"ArcTanh]| (;3)1/’4 (1t1'1at1'1bx>1/4] N
(1+ia+ibx)'* (1-a)?"*
Log{1+ l-ia-ibx A2 (1—1‘1a—1‘1bx)1/4} Log{1+ l-ia-ibx &/2 (l—ja—jbx)l/“]

\1+ia+ibx (1+ia+ibx)V/4 J1+ia+ibx (1+ia+ibx)V4
V2 V2

Result (type 7, 237 leaves):
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(71)1/4 [Log[e—ZjAr‘cTan[a+bx] ((71>1/47e;—iAr‘cTan[a+bX]]] N

i (Log[e—ZiAr‘cTan[mbx] ((_1)3/4_ei—ﬁArcTan[a+bX])] .

i Log[e_ZiAchan[amx] [ (71) /4 ez—ﬁArcTan[amx] ) } B
Log[e-2iAncTan(a-bx] ( (-1) 3/4 oy iArcTan[aibx] ) ] ) ) N 1
2 (-i+a)
1. 2
ArcTan[a+bx] - i Log]| (e'?lAmTan[“bx] - 111) ]
(1-1a) RootSum|i+a-im1*+anl*g,
=71
Problem 235: Result is not expressed in closed-form.
J‘eziAr‘cTan[a+bX]
———dx
XZ
Optimal (type 3, 211 leaves, 6 steps):
(1-ia-1bx)** (1+ia+ibx)"*
(1 +1 a) X
31 bArcTan| (“3)1/7 (1+iaribx? | 3ibArcTanh] (iea)* (1:ard LESEA ]
(i-a)¥* (1-ia-ibx)¥* B (i-a)¥* (1-ia-ibx)¥*
(J‘l—a)7/4(j+a)1/4 (j—a>7/4 <Ji+a>1/4
Result (type 7, 133 leaves):
1 A 8 <—Ji + a) e;jAr‘cTan[aerx]
4 (7]-1 4 a>2 1- eZJ‘LAr‘cTan[a+bx] +1ia (1 4 eZJiAr‘cTan[a+bx]> N
1., 2
ArcTan[a+bx] - i Log]| @ 2 HArcTan(arbx] —ttl) ]
3RootSum|i +a-1i#1*+anl® g, &|
7l
Problem 236: Unable to integrate problem.
JenAr‘cTan[aerx] x™ dx
Optimal (type 6, 140 leaves, 4 steps):
1 in in b sz_n
=AM (1-da-ibx): (1+iaribx) : (17 .
1+m 1-a
b x ’7“ in 1n b x b x
(1+ ) AppellF1[1+m, - —, —, 2+m, - s
i+a 2 2 i+a 1i-a

Result (type 8, 16 leaves):

8]
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Jen ArcTan[a+b x] x™ dx

Problem 241: Unable to integrate problem.

eh ArcTan[a+b x]
Ji dx
X

Optimal (type 5, 191 leaves, 5steps):

in

12]1 (1—ja—jbx)j7n(1+ja+jbx) E3

n
. in in (j—a) (1—]’1a—j1bx) 1
Hypergeometric2F1[1, —, 1+ —, |-
2 2 (i+a) (l+ia+ibx) n
g in ) ) in . in in in ) )
1272 (1-ia-ibx)- Hyper‘geometr‘1c2F1[7, o 1+7, N (1-ia-1ibx)]

Result (type 8, 16 leaves):

eh ArcTan[a+b x]
J ax
X

Problem 242: Unable to integrate problem.

e ArcTan[a+b x]
Ji dx
X2

Optimal (type 5, 128 leaves, 2 steps):

4b (1—1‘1a—1‘1bx)1+j7" (1+1‘1a+1’1bx)’1’%

! - i —a) (1-ia-ib
Hypergeometric2F1[2, 1+ H, 2+ H, li-a) (1-ia-ibx)
2 2 (i+a) (l+ia+ibx)

] /((Ji+a)2(21'1—n))]

Result (type 8, 16 leaves):

eh ArcTan[a+b x]
Ji dx
XZ

Problem 243: Unable to integrate problem.

eh ArcTan[a+b x]
J ax
X3

Optimal (type 5, 207 leaves, 3 steps):
1-ia-ibx)¥7% (147 L in in
(rmtacibx) E [1edac b E ) (1iiaibx) Y (1eiaciby) Y
2 (1+a?) x?

i in (i-a) (1-ia-ib
Hypergeometric2F1[2, 1+ H, 2. H, (i-a) (1-ia-1ibx)
2 2 (i+a) (1+ia+ibx])

] /((jfa) (i+a)® (25-n)]
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Result (type 8, 16 leaves):

e ArcTan[a+b x]
Ji dx
x3

Problem 244: Unable to integrate problem.

JeArcTan[ax] (C 4 a2 c XZ)P dx

Optimal (type 5, 102 leaves, 3 steps):
1

a((2+1)+2p)

1'12(1';’)”’ (1-iax) (25 (1+a®x%) P (c+a’cx?)P

. i i i
Hyper‘geometr*lczFl[— -p, [1 + —] +p, (2 + 7) +p,
2 2

, (1—1’1ax)]

1
2
Result (type 8, 21 leaves):

JeAr'cTan[ax] (C 4 a2 c X2>P dx

Problem 259: Unable to integrate problem.

J(EZAr‘cTan[ax] (C 4 a2 C XZ) p dx

Optimal (type 5, 90 leaves, 3 steps):
1

a(<1+j>+p)

Hypergeometric2F1[i-p, (1+i) +p, (2+1) +p,

P24 (1-iax) (ri)+p (1+a*x*) P (c+a?cx?)?

N |

(1—]‘1ax”

Result (type 8, 23 leaves):

JQZArcTan[ax] (C 4 aZ C XZ) p dx

Problem 260: Result more than twice size of optimal antiderivative.

JGZArcTan[ax] (C ralc XZ) 2 dx

Optimal (type 5, 53 leaves, 2 steps):
1 (1 3i

—+

5 5

) 21 2 (1—1‘1ax)3'”'l Hypergeometric2F1|[-2+i, 3+1i, 4+ 1, : (1-iax)]
a 2

Result (type 5, 114 leaves):



Mathematica 11.3 Integration Test Results for 5.3.6 Exponentials of inverse tangent.nb | 29

1
———? g?ArcTan[ax] (713 +56ax-16a%x>+22a3x3-
30a

3 a%x*+ 6 a° x° - 40 i Hypergeometric2F1 [— i,1,1-1, -e
(20+20 1) e?*ArcTenlax] Hypergeometric2F1[1, 1-1, 21, —e?*ArcTaniax]])

2 1 ArcTan[aXx] ] i

Problem 273: Unable to integrate problem.
Je—Ar‘cTan[a X] (C + a2 C XZ) p dx
Optimal (type 5, 101 leaves, 3 steps):
(2(1%)”’ (1-iax) (1-3)+» (1+a2x?) P (c+a?cx?)P

1
Hypergeometric2F1[- — - p,
2

/(a ((-1-2i)-21ip))

i i 1
1—*]+p, [2—*)+p, ~(1-iax)]|
2 2 2

Result (type 8, 23 leaves):

JefAr'cTan[a X] (C 4 a2 c XZ) p dx
Problem 283: Unable to integrate problem.
e—Ar‘cTan[ ]
J S ax
Ve+atex?
Optimal (type 5, 93 leaves, 3 steps):

1

avc+aZcx?

(1-1) 237 (1—1’1ax)§’§\/1+a2x2 Hyper‘geometr‘icZFl[l—E, 1 E, 3 E, 1 (1-iax)]
2 2 2 2 2 2 2

Result (type 8, 25leaves):
efAr'cTan[ ]
j S ax
Ve+a?cex?
Problem 284: Unable to integrate problem.
efAr‘cTan[a X]
J & ax
(c +a2cx2)3/2
Optimal (type 3, 38leaves, 1step):

e—Ar‘cTan[a x] (1 _a X)
2acy/c+atcx?
Result (type 8, 25leaves):
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e—Ar‘cTan[a X]
J(c+a2cx2)3/2 o
Problem 285: Unable to integrate problem.
@ ArcTan[ax]
J(c+a2cx2)5/2 o
Optimal (type 3, 77 leaves, 2 steps):

eAreTaniax) (1 3ax] 3eATaniax (1 gy

_10ac(c:+a2cx2)3/2 1ac?Vc+atcx?
Result (type 8, 25leaves):

e—Ar‘cTan[a X]
J(c+a2cx2)5/2 o
Problem 286: Unable to integrate problem.
e—Ar‘cTan[a X]
J(c ratcx?)’? o
Optimal (type 3, 115leaves, 3 steps):

e@-ArcTan[ax] <1—53X) e-ArcTan[ax] <1—33X) 3 g-ArcTan[ax] (1—ax)

26ac (c+a2cx2)5/2 13 a c2 (c+a2cx2)3/2 13ac3v/cra2cx?

Result (type 8, 25leaves):
J e—Ar‘cTan[a X] dx
(c+a?cx?)’/?
Problem 287: Unable to integrate problem.

Je—ZArcTan[a X] (C 4 a2 c X2> p dx

Optimal (type 5, 90 leaves, 3 steps):
1

—————i2"P (1-iax| (A1) +p (1+a2x%) P (c+a’cx?)P
a ((1—J'l> +p>

1
Hypergeometric2F1[-i-p, (1-1i) +p, (2-1) +p, N (1-iax)]

Result (type 8, 23 leaves):

Je—ZAr‘cTan[a X] (C T aZ c Xz) p dx
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Problem 288: Result more than twice size of optimal antiderivative.
Je—ZArcTan[a x] (C +alc X2> 2 dx
Optimal (type 5, 53 leaves, 2 steps):

1[1 31
5 5

] 2%+ c? (1-1iax)’" Hypergeometric2F1[-2-i,3-1,4-1, — (1-iax)]

N |

a

Result (type 5, 114 leaves):
1

———? g 2ArcTan[ax] (13 +56ax+16a2x>+22a3x3+
30a

3a*x*+6a° x° - 40 i Hypergeometric2F1[i, 1, 1 +1i, -e?*ArcTaniaxi ] _
(20-20 1) e?*ArcTenlax] Hypergeometric2F1[1, 1+ 1, 2+ 1, —e? ArcTanlax]])

Problem 297: Unable to integrate problem.

efz ArcTan[a x]
J S ax

Ve+aZcx?

Optimal (type 5, 87 leaves, 3 steps):
1

avc+atcx?

2 iy 1., L . 1 1 3
(f— 7] 227 (1-iax):  +/1+a?x? Hypergeometric2Fl|~-i, —-i, —-1i,

5 5 2 2 2

N |

(1—1’1ax)]

Result (type 8, 25leaves):

-2 ArcTan[a x]

e
———————dx

Jm

Problem 298: Unable to integrate problem.
eszr‘cTan[a X]

J— dx
(c +a2cx2)3/2

Optimal (type 3, 38leaves, 1step):

e—ZAr‘cTan[a x] <2 —a X)
5acyc+atcx?
Result (type 8, 25leaves):

e—zAr‘cTan[a X]
J— dx
(c+a?cx?)??

| 31
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Problem 299: Unable to integrate problem.
e—ZAr‘cTan[a X]
j— dx
(c+a?cx?)®?
Optimal (type 3, 77 leaves, 2 steps):

e-2ArcTan(ax] <2738X> 6 @ 2ArcTan[ax] (zfax)

13ac(c+a2cx2)3/2 65ac2c+a?cx?
Result (type 8, 25leaves):

e—ZAr‘cTan[a X]
J(c+a2cx2)5/2 o
Problem 300: Unable to integrate problem.
e—ZAr‘cTan[a X]
J(c ratcx?)’? o
Optimal (type 3, 115leaves, 3 steps):

e—ZAr‘cTan[ax] (Z—Sax) 20 e—ZAr‘cTan[ax] (2733)() 24 e—ZAr‘cTan[ax] (273X>

29ac(c+azcx2)5/2 377 a c? (c+a2cx2)3/2 377ac3vVc+alcx?

Result (type 8, 25leaves):

e—zAr'cTan[a X]
—  dx
(c+a?cx?)’?

Problem 314: Result unnecessarily involves higher level functions.

ei ArcTan[ax]
J & ax

VeraZex?
Optimal (type 3, 42 leaves, 3 steps):
ivitazx? Log[1i +aXx]
aVvcralcx?

Result (type 4, 81 leaves):

[J‘L \J1+a*x? |-2aEllipticF[iArcSinh[+/a? x|, 1] ++/a? Log|1+a?x?]
(Za«/a2 \Jc+atex?

|/
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Problem 315: Result unnecessarily involves higher level functions.

e—jAr‘cTan[ ]

J Cax
Vec+a%cx?

Optimal (type 3, 43 leaves, 3 steps):
iv1+a?x? Log[i-ax]

avec+atcx?
Result (type 4, 81 leaves):

—((J‘l \J1+a*x* |2aEllipticF[iArcSinh[+/a® x], 1] ++/a® Log[1+a?x?]
(Zax/a2 \Jc+aZex? )

Problem 337: Result more than twice size of optimal antiderivative.

|/

JenArcTan[ax] (C +alc XZ) 2 dx

Optimal (type 5, 86 leaves, 2 steps):
- ;23'% c?(1-iax) 3 Hypergeometric2F1[-2 + .—, 3+ —, 4+ I—, 1 (1-iax) |
a(6i-n) 2 2 272
Result (type 5, 207 leaves):
1

120 a

c2 en ArcTan[a x]

—22n-n®+120ax+22an’x+an*x-28a’nx?-a?n*x?+80a’x>+2aln’x*-6a*nx*+24a° x>+
2 i ArcTan[a x] . 2 L a3 s in in 2 i ArcTan[a Xx]
e n (32+16in+2n?+in’) Hypergeometric2fF1[1, 1- —,2- —, -e | -
2 2

in in .
i (64 +20n?+n*) Hypergeometric2F1[1, - —, 1- —, —e? *ArcTaniax]]
2 2

Problem 348: Result more than twice size of optimal antiderivative.

J\enArcTan[ax] (C ¥ a2 C X2)3/2 dx

Optimal (type 5, 121 leaves, 3 steps):

-([23’%% (1-1 ax);*(s”'”” \/ ¢ +a%cx?® Hypergeometric2F1|
(1—1‘1ax”)/ (a (5i-n) x/1+a2x2)

N |

(-3-in), (mm),%(nm,

N |

N |

Result (type 5, 267 leaves):
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1

9%6ac+a?cx?

2

C

enAretaniax] (1 4 a2 x2)2 (n—3n3+18ax+2an2x+2a (-3+n?) xCos[2ArcTan[ax]] -

n(-3+n%* \/1+a®x* Cos[3ArcTan[ax]]
> - . 1 1in
1+a®x? Hypergeometric2F1[1, ~— - —,

48 enAr‘cTan[a X] (1 + a2 X2>

+8 e(]‘l+n) ArcTan[a x] (3 i-3n-1i n2 + n3)

in .
s 7e21Ar‘cTan[ax]] N
2

-N+ax+ 1+erANTan[aX]) (7]'L+n>

1 i 3 i .
Hypergeometric2F1[1, — - 2 LR giancraniax ] ) J
2 2 2 2
Problem 351: Result more than twice size of optimal antiderivative.

JenAr‘cTan[a x] y2 (C +alc X2> 3/2 dx

Optimal (type 5, 283 leaves, 5steps):
cn (1fjax)i’(5+“) (1+jax)§<5'j") v c+acx?

- +

30a3/1+a2x?
1 . 1 .
cx <1fjax)z’(5””) (1+Jlax)?<5’”) Vec+a?cx?
+
6a2+/1+a%x?

(Z;BTn c(5-n%) (1-iax) 3 (5+im A/ ¢ +a? ¢ x* Hypergeometric2F1|
/ [15a3 (5i-n)+/1+a%x

(—3+]in),

N |

N |

(5+jn),§<7+jn),§(1—jax)]

Result (type 5, 1283 leaves):
[c2 \/1+a?x?

_ = gnhArcTanlax] <1+a2 X2>2 [
2

=

n(-1+3n%) 2ax(9+n?+ (-3+n?)Cos[2ArcTan[ax]])
\V1+a2x? V1+a2x?

+ 4 (e(jun) ArcTan[ax]

+

n (-3 +n?) Cos[3ArcTan[ax]]

1 in 3 in .
(3i-3n-1in?+n’) Hypergeometric2F1[1, — - —, —- —, —e“””a”[”]]])/
2 2 2 2

1 enArcTan[ax] (19”*25 n3+n5> m

+73C2 - +
a 720/ c (1+a?x?)

1 in 1 . .
(e(jun)Ar‘cTan[ax] (euArcTan[ax]);—7+;1(1+n) (1+n2) (45—26 n2+n4> /1+a2 x2

Hypergeometric2Fi|1, 1 i(i+n), 1- ljl (i+n), —e“A"Ta”[”]]]/ (360 (i+n)
2 2

(48 a’\/c (1+a*x?)
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e" ArcTan[ax] ./ 1+ a2 X2

¢ (1+a%x?) ) + +
48 |/ c (1+a2X2) (Cos[%ArcTan[ax}] —Sin[iAr‘cTan[ax]])s

enArcTan[ax] (_30— 2n+ nZ) m

480 \/c (1+a%x?) (Cos[%Ar‘cTan[ax]] —SinEAr‘cTan[ax]”4
(e”A”Ta”[”] (45+26n—26n2—n3+n4> A/ 1+ a?x? /

1440 \/c (1+a*x?) Cos[lAr‘cTan[ax]}—Sin[lAr'cTan[ax}]
2 2

enAreTan(axi n /1 + a2 x2 Sin| i ArcTan([ax] |

+

:

120 \/c (1+a?x?) (Cos[%Ar‘cTan[ax]] —Sin{%Ar‘cTan[ax]”5

enArcTan(ax] n (-26 +n?) \/1+a? x2 Sin[iAr‘cTan[a x] |

720 \/c (1+a?x?) (Cos[%Ar‘cTan[ax]] —Sin[iAr‘cTan[ax]})3

enArcTan(ax] n (19 - 25n2 + %) /1 + a2 x? Sin[iAr‘cTan[a x] ]

720 \/c (1+a?x?) (Cos[%Ar‘cTan[ax]] —Sin[iAr‘cTan[ax]})

e ArcTan[a Xx] 1/1 + a2 X2

48 \/c (1+a?x?) (Cos[%Ar‘cTan[ax}] +Sin[%Ar‘cTan[ax]])6

enAreTan(ax n /14 a2 x? sin[ > ArcTan[ax] |

+

120/ c (1+a?x?) (Cos[%Ar‘cTan[ax]] +Sin[§Ar‘cTan[ax]”5

enArcTan[ax] (739+2n+n2> m

480/ c (1+a%x?) (Cos[%Ar‘cTan[ax]] JrSin[iAr'cTan[ax]})4

+

enAretan(axin (_26 +n?) 1+ a2 x? Sin[iAr‘cTan[a x] |

720/ c (1+a?x?) (Cos[%Ar‘cTan[ax]] +Sin[§Ar‘cTan[ax]”3

(e“’*'“”a”[“] (45-26n-26n%+n*+n*) \/1+a%x? /

1440/ c (1+a*x?) Cos[lAr‘cTan[ax]}+Sin{lAr‘cTan[ax}]
2 2

3

enArcTaniax] n (19 - 25n2 +n%) /1 +a% x? Sin[iAr‘cTan[a x] |

720/ c (1+a?x?) (Cos[%Ar‘cTan[ax]] +Sin[§Ar‘cTan[ax]})

Problem 360: Unable to integrate problem.

JenAr‘cTan[ax] (C +alc XZ) 1/3 dx
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Optimal (type 5, 120 leaves, 3 steps):

—([3 257 (1-1‘1ax):?<8+3j”> (c+a2cx2)1/3 Hyper‘geometr*iczFl[l (-2+31in),
6

/(a (81-3n) (1+a2x2)1/3)]

|

(8+3in), : (14+31in), 1(1-1‘1ax)}
6 2

Result (type 8, 25leaves):

jenAr‘cTan[ax] (C 4 az CX2)1/3 dx

Problem 361: Unable to integrate problem.
e" ArcTan[a x]
J S ax
(c+a?cx?)??
Optimal (type 5, 120leaves, 3 steps):

—((3 2 (1—1‘1ax)§(4+3“) (1+a2x2)1/3 Hypergeometric2F1[ = (2+31in),

1
6

/(a (4i-3n) <C+azcx2)1/3)]

§(4+3in),é(l@+31n),%(1—iax”

Result (type 8, 25leaves):
el ArcTan[a x]
J— dx
(c+a2cx2)1/3
Problem 362: Unable to integrate problem.
el ArcTan[a x]
J— dx
(c+a2cx2)2/3
Optimal (type 5, 120leaves, 3 steps):
- ( (3 2 (1-iax) s (23im (1+a?x?) ?’? Hypergeometric2F1 |

%(4+3J’1n),§(8+3in),§(1—iax)]

Result (type 8, 25leaves):
el ArcTan[a x]
J— dx
(c+a2cx2)2/3
Problem 363: Unable to integrate problem.
el ArcTan[a x]
J — ax
(c+a’c x2)4/3

Optimal (type 5, 123 leaves, 3 steps):
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[3 PR (1—1‘1ax)%(’2+3jn) (1+a2x2)1/3Hypergeometr‘icZFl[ (-2+3in),

1
6
)

/(ac (2i+3n (c+a2cx2)1/3)

|

(8+3]’1n),é(4+31’1n),§(1—1‘1ax)]

Result (type 8, 25leaves):
e" ArcTan[a x]
J— dx
(c+a?cx?)??
Problem 364: Unable to integrate problem.

jenArcTan[ax] XM (C +az C X2> dx

Optimal (type 6, 49 leaves, 2 steps):

cx¥" AppellF1[1+m, -1- 1", —1+j‘2—”, 2+m, iax, -iax]

in
2
1+m

Result (type 8, 24 leaves):

jenArcTan[ax] XM (C +a2 C X2> dx

Problem 366: Unable to integrate problem.

e ArcTan[a x] xM
— dx
(c+a?cx?) 2

Optimal (type 6, 51leaves, 2 steps):

xl*’"AppellFl[ler, 2 - ]'17”, 2+]"7", 2+m, iax, —Jiax}

c? (1+m>

Result (type 8, 26 leaves):

eh ArcTan[a x] XM
— dXx
(c+a?cx?) 2

Problem 367: Unable to integrate problem.

e ArcTan[a x] xM
— dx
(c+a?cx?) 3

Optimal (type 6, 51leaves, 2 steps):

x> AppellF1[1+m, 3 - ]'12—”, 3+j‘2—”, 2+m, iax, -iax|

3 (1+m)

Result (type 8, 26 leaves):
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e ArcTan[a Xx] xM
—dx
(c+a?cx?) 3

Problem 368: Unable to integrate problem.

@nArcTan[ax] ym
— dX

Vec+a%cx?
Optimal (type 6, 79leaves, 3 steps):
x"+/1+a?x? AppellF1[1+m, 1 (1-in), 1 (1+in),2+m, iax, -iax]
2 2
(14m) \Jc+a?cx®

Result (type 8, 28 leaves):

eh ArcTan[a x] XM
—dx

Ve +acx?

/

Problem 369: Unable to integrate problem.

e" ArcTan[aXx] xM
J— dx
(c +a2cx2)3/2

Optimal (type 6, 82leaves, 3 steps):
x*"+/1+a®x? AppellF1[1+m, : (3-in), 1 (3+in),2+m, iax, -iax]
2 2
c(1+m)Jc+atcx®

Result (type 8, 28 leaves):

enAr‘cTan[a X] xM
— dXx
2
(c+a?cx?) 3/

/

Problem 370: Unable to integrate problem.

en ArcTan[a x] xM
—dx
(c+a?cx?)®?

Optimal (type 6, 82leaves, 3 steps):

x1"[1+a?x? AppellF1[1+m, 1 (5-in), 1 (5+in),2+m, iax, -iax]
2 2

(cz (1+m) /c+a’cx?

Result (type 8, 28 leaves):

/
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en ArcTan[a x] xM
— dx
(c+a?cx?)®?

Problem 371: Unable to integrate problem.
JenAr‘cTan[ax] (C 4 a2 C XZ) p dx
Optimal (type 5, 115leaves, 3 steps):
[21“7"“’ (1-iax)¥ 5P (1:a252) P (c+atcx?)P

in
Hypergeometric2F1| —
2

in in 1 )
—p,1+7+p,2+7+p,;<1—lax>]

/(a(n-2i (1+p)))

Result (type 8, 23 leaves):

JenAr‘cTan[ax] (C + a2 C XZ) p dx



40 | Mathematica 11.3 Integration Test Results for 5.3.6 Exponentials of inverse tangent.nb

Summary of Integration Test Results

385 integration problems

A - 300 optimal antiderivatives

B - 9 more than twice size of optimal antiderivatives
C - 6 unnecessarily complex antiderivatives

D - 70 unable tointegrate problems

E - Ointegration timeouts



