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1 Summary of regression test table

Table 1: Summary table of regression tests

# test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
9 235 0 (not solved) 1 (pass)
9 237 0 (not solved) 1 (pass)
9 250 -2 (exception) 1 (pass)
Exception raised :

AttributeError >> '

NoneType' object has no

attribute 'primitive '
10 216 -1 (time out) 1 (pass)
13 324 -1 (time out) 1 (pass)
@ 13 1075 | -1 (time out) 1 (pass)
13 1089 | -1 (time out) 1 (pass)
13 1090 | -1 (time out) 1 (pass)
@ 13 1287 | -1 (time out) 1 (pass)
13 1288 | -1 (time out) 1 (pass)
13 1315 | -1 (time out) 1 (pass)
13 1366 | -1 (time out) 1 (pass)
13 1374 | -1 (time out) 1 (pass)
14 162 -1 (time out) 1 (pass)
14 163 -1 (time out) 1 (pass)
14 164 | -1 (time out) 1 (pass)
14 165 -1 (time out) 1 (pass)
14 166 -1 (time out) 1 (pass)
14 291 -1 (time out) 1 (pass)
14 292 -1 (time out) 1 (pass)
14 293 -1 (time out) 1 (pass)
14 490 -1 (time out) 1 (pass)
14 502 -1 (time out) 1 (pass)

Continued on next page




Table 1 — continued from previous page

# test inte- | Sympy 1.10.1 wunder Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
14 514 -1 (time out) 1 (pass)
14 836 | -1 (time out) 1 (pass)
14 850 -1 (time out) 1 (pass)
14 908 -1 (time out) 1 (pass)
14 1034 | -1 (time out) 1 (pass)
14 1046 | -1 (time out) 1 (pass)
14 1047 | -1 (time out) 1 (pass)
14 1063 | -1 (time out) 1 (pass)
15 149 -1 (time out) 1 (pass)
15 150 -1 (time out) 1 (pass)
15 153 -1 (time out) 1 (pass)
15 154 -1 (time out) 1 (pass)
15 155 | -1 (time out) 1 (pass)
15 158 -1 (time out) 1 (pass)
15 159 -1 (time out) 1 (pass)
17 10 -1 (time out) 1 (pass)
17 11 -1 (time out) 1 (pass)
17 15 -1 (time out) 1 (pass)
17 16 -1 (time out) 1 (pass)
17 19 -1 (time out) 1 (pass)
17 30 -1 (time out) 1 (pass)
17 34 -1 (time out) 1 (pass)
17 35 -1 (time out) 1 (pass)
17 38 -1 (time out) 1 (pass)
17 39 -1 (time out) 1 (pass)
19 424 -1 (time out) 1 (pass)
19 425 -1 (time out) 1 (pass)
19 426 -1 (time out) 1 (pass)
20 62 -1 (time out) 1 (pass)

Continued on next page




Table 1 — continued from previous page

# test inte- | Sympy 1.10.1 wunder Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
20 63 -1 (time out) 1 (pass)
21 46 -1 (time out) 1 (pass)
21 48 -1 (time out) 1 (pass)
21 49 -1 (time out) 1 (pass)
21 50 -1 (time out) 1 (pass)
21 51 -1 (time out) 1 (pass)
21 53 -1 (time out) 1 (pass)
21 228 -1 (time out) 1 (pass)
21 237 -1 (time out) 1 (pass)
21 335 -1 (time out) 1 (pass)
21 340 -1 (time out) 1 (pass)
21 539 -1 (time out) 1 (pass)
21 613 -1 (time out) 1 (pass)
21 626 -1 (time out) 1 (pass)
21 1084 | 0 (not solved) 1 (pass)
22 15 -1 (time out) 1 (pass)
24 131 -1 (time out) 1 (pass)
24 139 -1 (time out) 1 (pass)
24 140 -1 (time out) 1 (pass)
24 151 -1 (time out) 1 (pass)
25 1309 | -2 (exception) 1 (pass)
Exception raised:

SystemError >> excessive

stack use: stack is 3655

deep
25 1314 | -2 (exception) 1 (pass)

Exception raised:
SystemError >> excessive
stack use: stack is 3655
deep

Continued on next page




Table 1 — continued from previous page

# test inte- | Sympy 1.10.1 wunder Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
25 1760 | -2 (exception) 1 (pass)
Exception raised:

SystemError >> excessive

stack use: stack is 3277

deep
25 2357 | -1 (time out) 1 (pass)
25 2366 | -1 (time out) 1 (pass)
26 18 -1 (time out) 1 (pass)
26 167 | -1 (time out) 1 (pass)
26 290 -1 (time out) 1 (pass)
26 352 -1 (time out) 1 (pass)
26 355 -1 (time out) 1 (pass)
26 362 -1 (time out) 1 (pass)
26 365 -1 (time out) 1 (pass)
26 369 -1 (time out) 1 (pass)
26 371 -1 (time out) 1 (pass)
26 372 | -1 (time out) 1 (pass)
26 373 -1 (time out) 1 (pass)
26 374 -1 (time out) 1 (pass)
27 46 -1 (time out) 1 (pass)
27 47 -1 (time out) 1 (pass)
27 48 -1 (time out) 1 (pass)
27 49 -1 (time out) 1 (pass)
27 111 -1 (time out) 1 (pass)
27 115 | -1 (time out) 1 (pass)
27 769 -1 (time out) 1 (pass)
27 774 -1 (time out) 1 (pass)
27 7 -1 (time out) 1 (pass)
27 1013 | -1 (time out) 1 (pass)

Continued on next page




Table 1 — continued from previous page

# test inte- | Sympy 1.10.1 wunder Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
29 72 -1 (time out) 1 (pass)
29 129 | -1 (time out) 1 (pass)
29 130 -1 (time out) 1 (pass)
29 131 -1 (time out) 1 (pass)
29 132 -1 (time out) 1 (pass)
29 150 -1 (time out) 1 (pass)
29 229 | -1 (time out) 1 (pass)
29 245 -1 (time out) 1 (pass)
29 255 -1 (time out) 1 (pass)
29 261 | -1 (time out) 1 (pass)
29 263 -1 (time out) 1 (pass)
29 265 -1 (time out) 1 (pass)
29 268 -1 (time out) 1 (pass)
29 269 -1 (time out) 1 (pass)
29 403 -1 (time out) 1 (pass)
115 29 404 -1 (time out) 1 (pass)
116 29 405 -1 (time out) 1 (pass)
29 406 -1 (time out) 1 (pass)
118 29 407 -1 (time out) 1 (pass)
119 29 491 -1 (time out) 1 (pass)
120 33 255 -1 (time out) 1 (pass)
121 33 256 -1 (time out) 1 (pass)
122 33 275 -1 (time out) 1 (pass)
123 33 486 -1 (time out) 1 (pass)
124 33 487 -1 (time out) 1 (pass)
125 33 1288 | -1 (time out) 1 (pass)
126 33 1478 | -1 (time out) 1 (pass)
33 1479 | -1 (time out) 1 (pass)
128 33 1480 | -1 (time out) 1 (pass)

Continued on next page




Table 1 — continued from previous page

# test inte- | Sympy 1.10.1 wunder Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
33 1495 | -1 (time out) 1 (pass)
33 1496 | -1 (time out) 1 (pass)
33 1526 | -1 (time out) 1 (pass)
33 1527 | -1 (time out) 1 (pass)
33 1798 | -1 (time out) 1 (pass)
33 1863 | -1 (time out) 1 (pass)
33 1864 | -1 (time out) 1 (pass)
33 1896 | -1 (time out) 1 (pass)
33 1897 | -1 (time out) 1 (pass)
33 2014 | -1 (time out) 1 (pass)
33 2129 | -1 (time out) 1 (pass)
33 2130 | -1 (time out) 1 (pass)
33 2140 | -1 (time out) 1 (pass)
33 2154 | -1 (time out) 1 (pass)
33 2201 | -1 (time out) 1 (pass)
144 33 2214 | -1 (time out) 1 (pass)
145 33 2291 | -1 (time out) 1 (pass)
146 34 877 -1 (time out) 1 (pass)
34 878 -1 (time out) 1 (pass)
148 34 1123 | -1 (time out) 1 (pass)
149 34 1124 | -1 (time out) 1 (pass)
150 34 1155 | -1 (time out) 1 (pass)
151 34 1308 | -1 (time out) 1 (pass)
152 34 1309 | -1 (time out) 1 (pass)
153 34 1323 | -1 (time out) 1 (pass)
154 34 1346 | -1 (time out) 1 (pass)
155 34 1347 | -1 (time out) 1 (pass)
34 1513 | -1 (time out) 1 (pass)
34 1522 | -1 (time out) 1 (pass)

Continued on next page




Table 1 — continued from previous page

# test inte- | Sympy 1.10.1 wunder Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
34 1524 | -1 (time out) 1 (pass)
34 1540 | -1 (time out) 1 (pass)
34 1672 | -1 (time out) 1 (pass)
34 1685 | -1 (time out) 1 (pass)
35 65 -1 (time out) 1 (pass)
35 66 -1 (time out) 1 (pass)
35 67 -1 (time out) 1 (pass)
35 267 -1 (time out) 1 (pass)
35 529 -1 (time out) 1 (pass)
35 604 -1 (time out) 1 (pass)
35 794 -1 (time out) 1 (pass)
37 3 -1 (time out) 1 (pass)
38 58 -1 (time out) 1 (pass)
38 67 -1 (time out) 1 (pass)
39 853 -1 (time out) 1 (pass)
173 39 861 -1 (time out) 1 (pass)
174 39 868 -1 (time out) 1 (pass)
175 39 870 -1 (time out) 1 (pass)
176 39 883 -1 (time out) 1 (pass)
39 892 -1 (time out) 1 (pass)
178 40 259 -1 (time out) 1 (pass)
179 40 266 -1 (time out) 1 (pass)
180 40 273 -1 (time out) 1 (pass)
181 41 102 -1 (time out) 1 (pass)
182 41 109 -1 (time out) 1 (pass)
183 41 126 -1 (time out) 1 (pass)
184 41 127 -1 (time out) 1 (pass)
42 27 -1 (time out) 1 (pass)
186 42 43 -1 (time out) 1 (pass)

Continued on next page
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Table 1 — continued from previous page

# test inte- | Sympy 1.10.1 wunder Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
43 64 -1 (time out) 1 (pass)
43 136 | -1 (time out) 1 (pass)
43 141 -1 (time out) 1 (pass)
46 142 -1 (time out) 1 (pass)
46 150 -1 (time out) 1 (pass)
46 321 -1 (time out) 1 (pass)
46 324 | -1 (time out) 1 (pass)
46 502 -1 (time out) 1 (pass)
46 503 -1 (time out) 1 (pass)
46 619 -1 (time out) 1 (pass)
46 623 -1 (time out) 1 (pass)
46 644 -1 (time out) 1 (pass)
46 648 -1 (time out) 1 (pass)
48 9 -1 (time out) 1 (pass)
50 88 -1 (time out) 1 (pass)
202 50 89 -1 (time out) 1 (pass)
203 50 91 -1 (time out) 1 (pass)
204 50 92 -1 (time out) 1 (pass)
205 50 96 -1 (time out) 1 (pass)
206 50 98 -1 (time out) 1 (pass)
51 38 -1 (time out) 1 (pass)
208 52 289 0 (not solved) 1 (pass)
209 52 290 0 (not solved) 1 (pass)
210 52 573 0 (not solved) 1 (pass)
211 52 577 0 (not solved) 1 (pass)
212 52 580 0 (not solved) 1 (pass)
213 52 915 0 (not solved) 1 (pass)
57 120 -1 (time out) 1 (pass)
215 57 343 -1 (time out) 1 (pass)

Continued on next page
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Table 1 — continued from previous page

# test inte- | Sympy 1.10.1 wunder Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
57 344 -1 (time out) 1 (pass)
59 3 -1 (time out) 1 (pass)
59 31 -1 (time out) 1 (pass)
59 59 -1 (time out) 1 (pass)
60 45 -1 (time out) 1 (pass)
60 52 -1 (time out) 1 (pass)
60 106 -1 (time out) 1 (pass)
60 110 -1 (time out) 1 (pass)
60 120 -1 (time out) 1 (pass)
60 245 -1 (time out) 1 (pass)
226 61 74 -2 (exception) 1 (pass)
Exception raised: TypeError

>> '>' not supported

between instances of '

Poly' and 'int'
61 75 -2 (exception) 1 (pass)

Exception raised: TypeError

>> '>' not supported

between instances of '

Poly ' and 'int '
228 64 26 0 (not solved) 1 (pass)
229 106 216 -1 (time out) 1 (pass)
113 13 0 (not solved) 1 (pass)
141 591 0 (not solved) 1 (pass)
144 474 0 (not solved) 1 (pass)
173 206 0 (not solved) 1 (pass)
196 | 201 | O (not solved) 1 (pass)
199 256 0 (not solved) 1 (pass)
199 326 0 (not solved) 1 (pass)
199 338 0 (not solved) 1 (pass)

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
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210 86 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 89 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 152 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 222 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 255 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 284 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

)
N

[}
(@

[\
(=)

[\
H

[\
[09)

[\
[Ve}

210 307 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 330 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 473 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 598 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 675 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 700 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- Sympy 1.10.1 wunder Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

[\
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210 778 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 835 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 917 -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 1003 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 1043 | -2 (exception) 1 (pass)

Exception raised:
SystemError >> excessive
stack use: stack is 3005
deep

210 1049 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

[\
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N
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[\
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210 1259 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 1276 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 1331 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 1387 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 1455 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 1587 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

Continued on next page




Table 1 — continued from previous page

16

test
file #

inte-
gral

Sympy 1.10.1 wunder
3.104

Python

Sympy 1.8 under Python 3.8.8

()
=2
()

()
[=2}
w

[N
(=]
~

()
(=2}
(S5

[ )
D
(®))

[)
(=)

210

210

210

210

210

210

1657

1661

1705

1820

2019

2117

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

1 (pass)

1 (pass)

1 (pass)

1 (pass)

1 (pass)

1 (pass)

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

()
[09)

DO
©

N
S

N
—

N

[\)

N

[V¥)

[\]
N

210 2240 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 2277 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 2318 | -1 (time out) 1 (pass)
210 2344 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 2398 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 2405 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 2423 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
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N
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210 2508 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 2569 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 2570 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 2671 | -1 (time out) 1 (pass)

210 2849 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 2893 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 2897 | -2 (exception) 1 (pass)

Exception raised:
SystemError >> excessive
stack use: stack is 3006
deep

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
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N
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[\
El
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[\
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210 2907 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 3063 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 3087 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 3089 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 3156 | -1 (time out) 1 (pass)
210 3383 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 3596 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 3706 | -1 (time out) 1 (pass)

Continued on next page




20

Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

N
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N
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N
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N
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N
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[\
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210 3715 | -1 (time out) 1 (pass)
210 3737 | -2 (exception) 1 (pass)

Exception raised:
SystemError >> excessive
stack use: stack is 6437
deep

210 3939 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 4051 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 4056 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 4088 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 4109 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

N
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W
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DO

W
w

w
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210 4134 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 4177 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 4204 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 4469 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 4629 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 4683 | -1 (time out) 1 (pass)
210 4944 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 5196 | -1 (time out) 1 (pass)

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
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ot

w
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w
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w

©
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210 5357 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 5388 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 5539 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 5630 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 5647 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 5655 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

w
—

w
[\)

w
w

wW
'

w
ot

w
(@)

5
—_

w
(0]

210 5656 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 5688 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 5709 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 5746 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 5929 | -1 (time out) 1 (pass)
210 5942 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 5958 | -1 (time out) 1 (pass)

210 5964 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

w
[es)

w

—

w

[\)

w

(I)

w
g

210 6025 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 6249 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 6406 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 6477 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 6591 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 6634 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

w
ot

w
@)

5
N

w
03]

[¥9)
©

w
[en)

[95)
—

9%
[\S)

210 6685 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 6772 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 6869 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 7164 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 7254 | -1 (time out) 1 (pass)
210 7265 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 7310 | -1 (time out) 1 (pass)
210 7313 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

95
o

w
I~

[9%]
(@5

w
(@)

E
w

w
(03]

210 7350 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 7422 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 7508 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 7742 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 7758 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 7785 | -2 (exception) 1 (pass)

Exception raised:
SystemError >> excessive
stack use: stack is 6438
deep

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

w
©

w
[en)

w
—

w
[\)

w
(JL]

w

i

w
(@5

210 7935 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 8068 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 8168 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 8246 | -1 (time out) 1 (pass)

210 8247 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 8305 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 8314 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test
file #

inte-
gral

Sympy 1.10.1 wunder
3.104

Python

Sympy 1.8 under Python 3.8.8

w
()]

w
B

w
[0’0)

w

(=]

w

o

[99)

—

[5)
()

210

210
210

210

210

210

210

8325

8348
8392

8435

8519

8523

8610

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-1 (time out)
-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

-2 (exception)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

1 (pass)

1 (pass)
1 (pass)

1 (pass)

1 (pass)

1 (pass)

1 (pass)

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

[95)
[J%)

w0
N

[95)
(S

w
(@)

El
(%

w
Qo

210 8617 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 8620 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 8793 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 8800 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 8869 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 8893 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

w
©

w

o

w

—

w

()

w

(I

[¥9)

B

o
(@

210 8900 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 9001 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 9011 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 9095 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 9101 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 9111 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 9117 | -1 (time out) 1 (pass)

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

w
(0]

w

Ne]

w

(=]

w
—

210 9277 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 9310 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 9541 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 9749 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 9775 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

210 9947 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of
Poly' and 'int'

Continued on next page
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Table 1 — continued from previous page

test inte- | Sympy 1.10.1 under Python | Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4

w
[\)

w
w

w
N

w
ot

w
(=)

w
El

w
(0]

210 10034 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 10123 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 10148 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 10161 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 10182 | -1 (time out) 1 (pass)
210 10263 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

210 10318 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '
Poly' and 'int'

Continued on next page




Table 1 — continued from previous page

test inte- | Sympy 1.10.1 wunder Sympy 1.8 under Python 3.8.8
file # | gral 3.10.4
#
379 210 10323 | -2 (exception) 1 (pass)

Exception raised: TypeError
>> '>' not supported
between instances of '

Poly' and 'int'
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2 Test file number 9

Test folder name:

test_cases/0_Independent_test_suites/9_Stewart_Problems

2.1 Problem number 235

Optimal antiderivative

61n(1—x%) 31n(2+x%+2x% —x%\/g) (—x/? +1)

Gx% +z+ 5 10
31n(2+x% +orh +xé\/§) (\/ET +1)
- 10
(1+4x%+¢€) 50 + 105
3 arctan 0 10 — 2\/5
5
1
3arctan ETEL VG 10 + 25
10 4+ 25
5

command
integrate (x**(1/2)/(-1/x**(1/3)+x**(1/2)) ,x)
Sympy 1.10.1 under Python 3.10.4 output

N| oo

/ = dz
(Vo —1) (Vo +of + Vo + vz +1)

Sympy 1.8 under Python 3.8.8 output




6log (V2 —1) 3v5 log (8\6/5 +8V5 ¥z +16Yx +16)

6 +x+ 7 10
31og (8% +8V5 z + 16Uz + 16) 31og (—&/5‘3/5 +8¥z +16Y7 + 16)

10 10
3v/5 log (—8\/5\%7 +8¥z +16¥z + 16)
+
10

VT 5 VE atan [ 22V T Vo )
’ i t (x/s— 21/5 -5 +2\/5—\/57

3v2' \/V5 +5 atan( fo V10 r + V2 )
\/f 545 \/\/ET +5 z\/x/i +5
5

2.2 Problem number 237

Jr ' Vx
Optimal antiderivative
5 7 2 3 5
1 1 1 12z 12zx12 3x3  4x4 6xse
12z12 — 626 4+ 4+ — 3x3 — —
12 — 6x6 + 4dx4 — 3x3 5 + 7 5 + 3 3
1 13 7 5
12z 12 12z12 6xs  4dxs 1
o 5ot ~12In(1+2%) - 2v&
command
integrate(1/(1/x**(1/3)+1/x**(1/4)) ,x)
Sympy 1.10.1 under Python 3.10.4 output
.4
12
Va +Va +f
Sympy 1.8 under Python 3.8.8 output
13 11 7 5 7 5
12212 12212 12212 12x12 6xs  6xe
12 12 o 6
R TR R R ek S SR

5 3 2
4r1  4ra 3
+%4+%4+4{4/E—3ITS—3\3/:?—2\/?—:c—1210g(1\2/?+1)



2.3 Problem number 250

1
bcos(z) + asin(x)

Optimal antiderivative

arctanh <ac08(x)—bsm(w)>
a? 4 b?

a? + b2

command
integrate(1/(b*cos(x)+a*sin(x)),x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: AttributeError

Sympy 1.8 under Python 3.8.8 output

So(—log (tan (%) — 1) + log (tan (%) + 1)) fora=0Ab=0

log (tan (2)) _

% fOI' b = 0

1 fora = —v/—b?
bsin (z)+iV b2 cos (z) re
L for a = v/ —b?
bsin (z)—iV b2 cos (x)
log (—‘;—f-tan (;)—'a2b+b2> log <—‘;+tan (§)+'a2b+b2>

- N + JE T otherwise
3 Test file number 10
Test folder name:
test_cases/0_Independent_test_suites/10_Timofeev_Problems
3.1 Problem number 216

1
/ (1= 2)7/245 dz
Optimal antiderivative
3003 1001 1 13
5+ 3 5 - 5
3201—=z)2 64(1—-=z)2 4(1—-z)22* 24(1—1x)223
143 429 3003 arctanh(v1—z") L 3003

96(1—2)222 64(1—2)7x 64 64v1—=

36



37

command
integrate(1/(1-x)**(7/2) /x**5,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
45045iz" asin | —% 13513562 asin | ——
_ T > n 45045iz° /T — 1 n z _ 105105iz° v/ — 1
—060x7+288026—288005+960x% ' —960x7+288026—288005+960x% | —960x7 +28802°—288005+960z% ~ —960x7 +288026 —2880x5 1
7 —
_ 4504527 log (x) + 9009027 log (/1 — @ +1) B 45045z + 9009026 /1
—192027+576025—576025+19200% T —192027+576025—576025+19202% ~ —192027+576026—576025+1920z% T —192027+5760z°5—5

4 Test file number 13

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.1_Linear/13_1.1.1.2-a+b_x-
“m-c+d_x-"n

4.1 Problem number 324

/ (a+ b;:)g/2 d
z

Optimal antiderivative

3P(be+a)  3(bz+a)?  3Bbbz+a):  (bz+a)d

644 4025 2826 727
9b7 arctanh [ V bz +a " 5 6
B Voo ) _3Vbeta  3p¥Vbrta  9Vbrta
1024a> 12823 512a x2 1024a2z

command
integrate ((b*x+a)**(9/2) /x**8,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




38

23a%Vb’ 541a3b2
7Vﬁx2ﬂgf+1 2&32M47+1 2&m%,ﬁf+q
524942b3 6653ab? 1027b2
2240x2,/ 4—1 4480xz,/ 4—1 2560zz,/4474-1
7
3b7 ng 9b" asinh (ff)

+ _
1024az5 \m 1024a2+/z’ \/T-{—l 102443
bz br

4.2 Problem number 1075

/(1 — )21+ )2 dx

Optimal antiderivative

3(1— )% z(1 +2)2 L 30— 2)? (1 + )2 L3 —2)2 (1+12)?

8 10 14
(l—x)%(l-l—av)g 9arcsin(z ) 9zvV1l—z V1i+z
+ 7 + 16 16

command
integrate ((1-x)**(9/2)* (1+x)**(3/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

) V2 vr+1
9i acosh _—y ) 15 . 13 . 11 . 9 X 7 X 5 .
_ i(z+1)2 23i(z+1) 2 541i(z4+1) 2 5249i(z41)2 6653i(z+1)2  1027i(z+1)2 3d
8 Wvr—1 14z —1  704y/x—1 280z —1 280z —1 80v/r — 1 161
9.<¢2¢z+1>

asin 2 15 13 1 9 7 5
_ (z41)2 23(z+1)2  541(z+1)2 5249(z+1)2 _ 6653(z+1)2 | 1027(e4+1)F | 3(z+1)
8 7W1l—2z 14/1—x 70/1—x  280/1—xz 280y/1—2  80y/1—2xz = 164/1-



4.3 Problem number 1089

39

/(1 _ x)9/2(1 + $)5/2 dr

Optimal antiderivative

15(1 — x)% z(1+ a:)%

7
2

3(1—30)%m(1+m)g 9(1—30)% (1+x)

64 + 16 56
9 7
N (1-z)2(14+2z)2 45arcsin(x) +45m\/1—a: Vi+z
8 128 128
command
integrate ((1-x)**(9/2)*(1+x)**(5/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output
Timed out
Sympy 1.8 under Python 3.8.8 output
. V2T F1
451 acosh — . 17 . 15 . 13 i 11 . 9 . 7
_ i(x+1) 2 T9i(x+1)2 725i(z4+1) 2  1699i(xz+1) 2 8191i(z+1)2  4099i(z+1)2
64 svr—1  sev/r—1  112¢/x—1 112¢/z—1  aa8y/x—1 448z —1
(V2 VT F1
45asin | ———5——— 17 15 13 11 9 7
_ (z41) 79(x+1) 2 725(z+1)2 1699(z+1)2  8191(z+1)2 4099(z+1)2 3(a
64 8vl—x  s56¢/1—2 112¢/1—2  112¢/1—2z  aa8y/1—x  a48y/1—x 1284

4.4 Problem number 1090

/(1 —2)"?(1 4 )2 de

Optimal antiderivative

3 3
5(1—2)2 z(1 + )2
(-o)is+a)f

(1- 3[;)g (1 +w)g + (1 —w)% (1 +:c)% +5arcsin(w) + 5zv1l—2x V14«
24

x

6 7 16 16
command

integrate ((1-x)**(7/2)* (1+x)**(5/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out
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Sympy 1.8 under Python 3.8.8 output

;

) V2V +1
Sitacosh | Y—5—— ] 15 . 13 . 11 . 9 . 7 . 5 .
_ _ i(z+1)2 55i(x+1) 2 193i(z+1) 2 1237i(z+1)2  769i(z+1)2 di(z+1)2 5
8 7vr—1 & a2z —1 42¢/x—1 168z —1 168y/x—1 48/ —1 484
5 nci <ﬂ\/x+ 1 >
asin | ———5———— 15 13 11 9 7 5
+ (z+1)2  55(z+1) 2 193(z+1)2  1237(x+1)2 769(x+1)2 (z+1)2 5(z+1)
8 Wl—z 21—z  2/1—-2 168y/1—2x2 168y/1—x  48y/1—x = 48y/1-
4.5 Problem number 1287
7
/(c+da:) iz
(a + bzx)3

Optimal antiderivative

21d5(_ad + bC)2 T _ (—ad + bc)7 _ 7d(—ad + bC)6 _ 21d2(—(1d + bC)5

b7 468 (bx 4+ a)*  3b8 (bz + a)® 268 (bz + a)?
_ 35d%(—ad +bc)* | 7d%(—ad + bc) (bz + a)” N d7(bz + a)? N 35d4(—ad + bc) In(bz + a)
b8 (bx + a) 268 368 b8

command
integrate ((d*x+c) *x7/ (b*x+a) **5,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

22 _5ad7 + Tedb 15a2d" _ 35acd® + 21c2d°
266 265 b7 b6 bd
4 —319a”d" 4+ 1197a%bedb — 1617a°b2c2d® + 875a*b3c3d* — 105a3b4ctd3 — 21a2b5¢°d? — 7abbcbd — 3b7c" + a:3(—42

N d’z®  35d*(ad — bc)’ log (a + bx)
3b° b8
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4.6 Problem number 1288

/ (c+dz)7 dx

(a+ bx)b

Optimal antiderivative

d5(—6ad +7bc)xz  d'z®  (—ad+be)” _ Td(—ad + be)® _ Td*(—ad + be)®

b7 26 508 (bz +a)® 408 (bx + a)’ b8 (bx + a)?
_ 35d%(—ad+bc)*  35d*(—ad +bc)® | 21d°(—ad + bc)’ In(bz + a)
268 (bz + a)? b8 (bz + a) b

command
integrate ((d*x+c)**7/ (b*x+a) **6,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

( 6ad’ 7cd6)
o -+

b7 b6
+ 459a7d" — 1218a8bcd® + 959a°b%c2d5 — 140a*b3c3d* — 35a3b%ctd® — 14a2b°cPd? — TabSc®d — 4b7¢" + x* (700a3b4c

dz?  21d%(ad — be)? log (a + bz)
266 b8

4.7 Problem number 1315

(c+ dx)'0
(a+ bx)4

Optimal antiderivative

210d*(—ad + be)® x _ (-ad+ be)'0 _ 5d(—ad + be)® B 45d%(—ad + be)®
b10 30! (bz +a)® b (bz + a)? b1 (bz + a)
126d(—ad + be)® (bz + a)?  70d%(—ad + be)* (bz + a)®
+ 11 + 11
b b
30d7(—ad + be)® (bz + a)*  9d8(—ad + be)? (bx + a)®
+ +
pil pil
5d9(—ad + be) (bz +a)®  d(bz +a)”  120d3(—ad + be)” In(bz + a)
3b11 + 7b11 bll




command
integrate ((d*x+c)*x10/ (b*x+a) **4,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

42

of 2ad® 5ed® 5 (20%d0  8acd® 9c*d® o 5a2d® 25a%cd® 45acd®  30c3d"
- x +z7| — + - + o

355 1 3pl % 1 b b 5
3/ 35a*d®  200a3cd® 150a%c?d®  160ac®d”  70c*d®
T I S X SR ¥

of 28a°d° 175a%cd® 450a3c%d®  600a?c3d”  420actd®  126c5d°
+ 2% — + - + - +

b9 b8 b7 b6 b® b4

)

plo b9 b8 b7 [

b5

b4

<84a6d10 560a°cd® N 1575a%c%d® B 2400a3c3d” N 2100a2c*d® B 1008ac®d® N 21006d4>

N —121a1940 4+ 9550%bcd® — 3285a8b2c2d® + 6420a7b3c3d” — TTT0a8b%c2d8 + 5922a°H5c5d® — 2730a4b%c8d% + 660a

d¥z7  120d3(ad — be)” log (a + bz)
+ T pil

4.8 Problem number 1366

(a+ bx)®
/ (c+dx)8 de

Optimal antiderivative

(bz + a)® b(bz + a)®
7(—ad+bc) (dz +¢)"  42(—ad + be)? (dz + ¢)°

command
integrate ((bxx+a)*x5/ (d*x+c) **8,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—6a°d® — Batbed* — 4a3b2d3 — 3a2b33d? — 2abictd — b5 — 210°d°x° + x4 (—7Oab4d5 — 35b5cd4) + 23 (—105a2i

42¢7d6 + 294c8d7x + 882c5d8x2 -
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4.9 Problem number 1374

1
/ (a+ bx)3(c+ dx)8 de

Optimal antiderivative

b’ 8b7d d?
" 2(—ad + be)® (bz + a)® * (—ad + be)® (bz + a) *7 (—ad + be)® (dz + ¢)”
N bd? N 6b2d> N 5b3d>

2(—ad+be)* (dz +¢)® * 5(—ad +bc)® (dz +¢)®  2(—ad+ be)® (dz + ¢)*
5btd? 215542

(—ad + be)” (dz + ¢)? * 2 (—ad + be)® (dz + ¢)?

285542 36b7d?In(bx +a) 36b"d?In(dz + c)
(—ad+b0)’ (dz+c)  (—ad+b0)®  (—ad+bo)™

command
integrate(1/(b*x+a)**3/(d*x+c)**8,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

5 Test file number 14

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.1_Linear/14_1.1.1.3-a+b_x-
“m-c+d_x-"n-e+f_x-"p

5.1 Problem number 162

(a+ bw)lolgA + Bz) da
x

Optimal antiderivative

_A(bz+a)"! . (34b— 14aB) (bs + a)''  b(34b—14aB) (bz +a)"! N b2(3Ab — 14aB) (b + a)™*
14a x14 182a2213 1092a3z12 12012a4zx11
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command
integrate ((b*x+a)**x10% (Bkx+A) /x**15,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—858A4a'? — 4004Bb' %21 + 210(—3003A46'° — 30030Bab”) + 2°(—24024Aab® — 108108 Ba?b®) + z°(—90090Aa

5.2 Problem number 163

(a+ bz)1o( A—i—Bm)
216

Optimal antiderivative

A(bz +a)''  (44b—15aB) (bz + a)''  b(4Ab — 15aB) (bx + a)™
150 15 210a2z14 - 91043213
b2(4Ab — 15aB) (bx + a)''  b3(4A4b — 15aB) (bz + a)'!
5460az12 B 60060a5z11

command
integrate ((b*x+a)**10% (B*x+A) /x**16,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—4004Aa'® — 150158602 + 210(—12012A4b™ — 120120Bab’) + z°(—100100Aab? — 450450Ba?b®) + z°(—3861

5.3 Problem number 164

(a + bx)'0( A—i—B:c)
217

Optimal antiderivative

Albz +a)''  (54b—16aB) (bz + a)''  b(5Ab — 16aB) (bz + a)™
"~ 16ax16 240a2x15 - 840a3x14
b?(5Ab — 16aB) (bx + a)'*  b*(5Ab — 16aB) (bz + a)''  b*(5Ab— 16aB) (bz + a)'*
3640a4x13 B 21840a°x12 + 240240a5211
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command
integrate ((b*x+a)**10% (B*x+A) /x**17,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—15015Aa" — 48048 B0z + 10 (—40040A4b'° — 400400Bab”) + z° (—343200Aab® — 1544400Ba?b®) + 2%(—13

5.4 Problem number 165

10
(a + bx) 1(8A + Bzx) i
x

Optimal antiderivative

A(bz +a)'' | (6Ab—17aB) (bx+a)'' b(6Ab—17aB) bz +a)"’

17a 217 272a2 16 816a3x15
b2(6Ab — 17aB) (bx + a)**  b*(6Ab — 17aB) (bx + a)™
2856az14 B 1237645713
b*(6Ab — 17aB) (bx + a)**  b°(6Ab — 17aB) (bz + a)'!
7425646212 B 816816a7z11

command
integrate ((b*x+a) **10* (Bkx+A) /x**18,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—480484a'° — 136136 Bb1021! + z10(—116688A4b'° — 1166880Bab?) + z°(—1021020Aab® — 4594590 Ba?b®) + z8(
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5.5 Problem number 166

10
/ (a + bx) 1(9A + Bzx) i
x

Optimal antiderivative

a®A  a®(104b + aB) B 5a®b(9Ab + 2aB) B a’b?(8Ab + 3aB)

18718 17217 1616 z15
15a%03(7TAb + 4aB)  42a°b*(6Ab +5aB)  7a*b®(5Ab+6aB)  30a3b5(4Ab + 7aB)
B Txl4 B 1313 B 2212 B 11211
3a%b"(3Ab+8aB) 5ab8(2Ab+9aB) b%(Ab+10aB) b°B
B 2210 B 929 B 88 127
command

integrate ((b*x+a) **x10% (Bkx+A) /x**19,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—136136A4a'® — 350064Bb'z'! 4 21°(—306306A46'° — 3063060Bab’) + x°(—2722720Aab’ — 12252240 Ba?b®) + 1

5.6 Problem number 291

1,‘6
/ (0t b2)2(c+ doy?

Optimal antiderivative

_ (2ad + 3bc) z + 2 B a® B 8
b3d* 202d® bt (—ad +be)® (bx +a)  2d° (—ad + be)? (dz + c)?
2¢c°(—3ad +2bc)  3a®(—ad+ 2bc)In(bx +a) 3¢’ (5a°d® — 6abed + 2b°c?) In(dz + )
d5 (—ad + be)® (dz + ¢) b (—ad + be)* d5 (—ad + be)*
command

integrate (x**6/ (b*x+a) **2/ (d*x+c) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out
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Sympy 1.8 under Python 3.8.8 output

3a10d9(ad—2bc) _ 15a°2¢d8 (ad—2bc) 3Oa8bc2d7(ad—2bc) _ 30a7b2c3d0 (ad—2bc) 150563445 (ad—2bc) +3a6cd5— 3a5b%c5 4
3a®(ad — 2bc) log | = + b(ad—bo)t (ad—bc)? (ad—be)* (ad—bc)% (ad—bc)% (ad—

3a8d8—6a5bcd5 —15a2b%cid2+18ab®c5d—6b8c8

4
b* (ad — bc)
3a5b3c4q4 (5a2d276abcd+2b2c2) 65 be2dh 15a%b%c5 43 (5a2d276abcd+2b2c2) +30a3b5c6c
_6aPbc2di—

6~ J5
3acd’+ (ad—bc)4 (ad—bc)4

3¢t (5a?d? — 6abed + 2b%c?) log | z +

+

2a 3c
T\ TBE T a
+ 2a%c2d5 + 11a%b*c®d — TabSc” + 22 (2a°d" + 12ab5c>d? —
2a%b*c2d8 — 6a3b5c3d" + 6a2b6c4dS — 2ab7cSdd + 23 (2a3b5d10 — 6a2b8cd® + 6ab”c2d® — 2b8c3d7) + x2 (2a*b4d10 -
72
2b2d3

5 (

+

5.7 Problem number 292

x5
/ (0t b2)°(c+ o &

Optimal antiderivative

x a® e c*(—5ad + 3bc)
b2 b3 (—ad + be)® (bz + a) * 2d4 (—ad + be)® (dz +¢)®  d*(—ad + be)® (dz + c)
a*(—2ad 4 5bc) In(bx + a)  ¢3(10a%d* — 10abed + 3bc?) In(dz + c)
b3 (—ad + be)* - d* (—ad + be)*

command
integrate (x**5/ (b*x+a) **2/ (d*x+c) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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a9d8(2ad—5bc) 5a8cd7(2ad—5bc) 10a7b52d6(2ad—5bc) 10a6b2c3d5(2ad—5bc) 5a5b3c4d4(2ad—5bc) +2a5cd4 PR
blad—bc)t d—be)d d—bc)% B d—bc)d d—bc)4 B
a*(2ad — 5bc) log | 4 —tad=ba (ad—bc) (ad=be) (ad—bc) (ad—be)

2a5d®—5a%bcd*—10a2b3c3d?+10abctd—3b°cd

4
b3 (ad — be)
5;2 3,4 2,2 2.2 4,3 4.3 2,2 2.2 3
a®b“c’d*(10a“d“ —10abcd+3b“c 5a~b°c*d” (10a“d“ —10abcd+3b“c 10a°t
( )+2a5cd4— ( i h )4 )—5a4bc2d3+7
ad—oc

c3(10a?d? — 10abed + 3b%c?) log | = + (ad—bo)?

4 —2a%c?d* — 9a?b3c®d + 5ab*c® + 22 (—2a°d® — 10abc*d® +
2a2b3c2d7 — 6a3b*c3dS + 6a2bPctdd — 2abbc5dt + a3 (2a3b*d® — 6a2b5cd® + 6abSc?d” — 2b73d6) + 22 (2a*b3d° — :
z
T

5.8 Problem number 293

3d:1:

7
/ (a+ bz)%(c + dx)

Optimal antiderivative

a* ct 2c3(—2ad + bc)
TR (Cadt b0 (brta) 20 (—ad+bo) (dz+ o) | & (—ad+be)’ (dz + o)
a3(—ad + 4bc) In(bz + a)  *(6ad? — 4abed + b%c?) In(dz + c)
T R (cadtbo)t & (—ad + be)*

command
integrate (x**4/ (b*x+a) **2/ (d*x+c) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

a8d7(ad—4bc) 5a7cd6(ad—4bc) + 10a6b62d5(ad—4bc) 10a5b263d4(ad—4bc) 5a4b304d3(ad—4bc) +a4cd3 a3p%c542 (ad—4bc
ETSY —be)d _be)d - —be)d —be)2 - “bo)d
a3 (ad _ 4bC) log T+ b(ad—bc) (ad—bc) (ad—bc) (ad—bc) (ad—bc) (ad—bc)

atd®*—4a3bcd3—6a2b2c2d?+4ab3c3d—bict

b2 (ad — be)*
(z5bc2d4 (6a2d274abcd+b2c2) E')a‘lbzcsd3 (6a2d274abcd+b2c2)+ 4 d3+10a3b3c4d2 (6a2d274abcd+b2c2
ad—bc)? B ad—bc)? ac ad—bc)?
c? (6a2d2 — 4abcd + b2cz) log | =z + (ad—be) (ad—be) (ad—b )a4d4_4a3b
+
d3 (ad — be)*

N 2a*cd3 + Ta?b?ctd — 3ab3c® + 2% (2a*d® + 8ab3c3d? — 4
2a4b2c2d8 — 6a3b3c3d® + 6a2bictd? — 2abPcSd3 + 23 (2a3b3d® — 6a2b*ed” + 6ab5c2d® — 208¢3dP) + 22 (2a%b2d8 — :
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5.9 Problem number 490

/ 25/2(a + bz)*/2(A + Bz) dz

Optimal antiderivative

7
2

a®(12Ab — 7aB) arctanh (W)
a

Njo

(124b — 7aB) 23 (bz +a)?  Bx3 (bx + a) ba
605 T T 5192
a®(12Ab — 7aB) z3Vbz + a a?(12Ab — TaB) z5Vbz +a
B 76803 + 96002
a(124b — 7aB)z3Vbz +a  a*(124b— 7aB) vz Vbz +a
+ 160b + 51264

command
integrate (x**(5/2) * (bxx+a) **(3/2) * (B*x+A) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

5.10 Problem number 502

/ 732(a + b2)*/2(A + Bz) dz

Optimal antiderivative

NI

a(12Ab — 5aB) s (bx + a)% 4 (12Ab — 5aB) s (bx + a)g + Bz (bx + a)
96b 60b 6b

5 _ Vb VT
@’(124b = 5aB) amtanh< Vor +a ) | @124 —5aB) 2} Vor +a

+

512b% 768b2
a%(12Ab — 5aB) z3Vbz +a a*(124b — 5aB) vz Vbr +a
+ 1926 - 512563

command

integrate (x**(3/2) * (b*x+a)** (5/2) * (B*xx+A) ,x)



Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display
5.11 Problem number 514

z"/2(A + Bx) dz
va+ bx

Optimal antiderivative

4(10Ab — vh vz
Ta*(10Ab 9aB)arctanh<\/m) 7a2(10Ab 9aB)x%\/m

128()171 192b*
7a(10Ab — 9aB)a:2 vbr+a  (10Ab— 9aB):v5 vbr +a
- 2406° * 402
Bz:Vbz +a _ 7a*(104b— 9aB) V' Vbz +a
5b 12865

+

command
integrate (x**(7/2)* (B*xx+A) / (b*x+a) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
35403 /z 3540272 7TAa3zs AVa 3
64b4\/1+— 192b3\/1+f 96b2\/1+f 24b\/1+bfm
N 35Aa* asinh (ﬁ) Az 63Ba2f
9
64b2 4\/*\/1+b—"” 128b5\/1+b—m
921Basz? 21Ba3 x> Basz3

* b 2b
128b4,/1+—w 320b31/1+— 80b2 1+i"

\F Vb z'
Bﬁ:cg 63Ba’ asmh< Ja Bw71

- - -
40b\/1+%x 12853 5Va 1+—




5.12 Problem number 836

dzr

22
/\/—1+x\/1+m

Optimal antiderivative

arccosh(z) zv—-14+z V1+z
2 2

command
integrate (x**2/ (-1+x) **(1/2) / (1+x) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output
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Timed out
Sympy 1.8 under Python 3.8.8 output
3 _1 1 _1 3 _5 3 _1
o2 —DTi —272:0,1| | Py B T i Tl G2
6.6 3 1 1 z2 6,6 5 3 3 E
_1a_17_§7_17070 ’ “ 4y 14 _5,_1a_170 N
Ars Ars
5.13 Problem number 850
/x3(2+3w)3/2\/1+4m dz

Optimal antiderivative

22(2 + 32)% (1 +42)?
72

(4103 — 7968z) (2 + 3z)? (1 + 47)?
829440

1067875 arcsinh <V15 w> V3

254803968

| 8543(2+ 32)% VI T 4w
995328

42715(2 + 32)2 VI + 4z
+ 15925248
213575v2 + 3z V1t 4z

42467328

+

command
integrate (x**3% (2+3%x) ** (3/2) * (1+4%x) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
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Sympy 1.8 under Python 3.8.8 output

34z +1)7 U )2 8694z +1)*
4096112z +8 = 4096012z +8  196608v/12z + 8
2027(4z + 1)2 119135(4z + 1) 904775(4z + 1)

+ +
117964812z + 8 14155776+/122 +8  84934656+/12x + 8
oh (Y15 VAz £ 1
1067875v/4z + 1 1067875+/3 asinh < .

849346561127 + 8 254803968

5.14 Problem number 908

(e:v)3/2
Az dira "
Optimal antiderivative
es arctan(l _ V2 Jer_ e ) V2 es arctan<1 + V2 Vea pd > V2
(- $2+1)4 f (- x2+1)4 f
_ n .
f 2 Ver | av/e )
ez In - NG)
(f (- x2+1 \/—$2 +1
f \/ zy/e
31 ) s
* 16 - 9

command
integrate((e*x)**(3/2)/(1-x) *x(1/4) / (1+x) **(1/4) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
5 _1 11
ZezGﬁ,Q _§7_§ _5’_1’0’1 —2im ez;r
6,6 5 1 _1 z?
1a 8 §7_§7070
471'1"(%)
I
S ~2,6 » 8 )T 8 ) 1
e2Gglg o
) 9 5 5 T
8) 7 8 _17_17_Za0




53

5.15 Problem number 1034

dz

/ (a +bx)?(A + Bz)
(d+ex)8

Optimal antiderivative

(—ae +bd)? (—Ae+ Bd)  (—ae + bd) (—2Abe — Bae + 3Bbd)

7et (ex + d)’ 6et (ex + d)°
b(—Abe — 2Bae + 3Bbd) v’B
5et (ex + d)° 4et (ex + d)*

command
integrate ((b*x+a)**2* (Bxx+A) / (e*x+d) **8,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—60Aa2e® — 20Aabde? — 4Ab%d%e — 10Ba2de?® — 8 Babd?e — 3Bb%d® — 105Bb%e3 23 + 22 (—84Ab263 — 168 Babe3 —
420d7e + 2940d8edx + 8820d°e8x2 + 14700d4e”x3 + 14700d3e8 x4 + 88

5.16 Problem number 1046

dz

/ (a +bz)3(A + Bx)
(d+ ex)b

Optimal antiderivative

_ (—Ae+Bd) (br+a)* | (Abe - 5Bae + 4Bbd) (bz + a)*
5e (—ae + bd) (ex + d)° 20e (—ae + bd)? (ex + d)*

command
integrate ((b*x+a)**3* (Bxx+A) / (e*x+d) **6 ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—4Aae* — 3Aa2bde® — 2Aab?d%e? — Ab3d3e — Balde® — 2Ba?bd%e? — 3Bab%d3e — 4Bb3d* — 20Bb3etzt + 3 (—1
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5.17 Problem number 1047

dx

/ (a + bx)3(A+ Bx)
(d+ex)”

Optimal antiderivative

_ (—Ae+ Bd) (bz + a)* + (Abe — 3Bae + 2Bbd) (bz + a)* + b(Abe — 3Bae + 2Bbd) (b + a)*
6e (—ae + bd) (ex + d)° 15¢ (—ae + bd)? (ex + d)° 60e (—ae + bd)® (ex + d)*

command
integrate ((b*x+a)**3* (Bxx+A) / (e*x+d) **7 ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—10A4a3e* — 6Aa2bde® — 3Aab?d%e? — Ab3d3e — 2Ba3de® — 3Ba?bd%e? — 3Bab%d3e — 2Bb3d* — 30Bb3etzt + 22 (

5.18 Problem number 1063

/ (a +bx)%(A + Bz)
(d+ ex)?

Optimal antiderivative

5b3(—ae + bd)? (—3Abe — 4Bae + TBbd) z ~ (—ae + bd)® (—Ae + Bd)
- e’ * 3e8 (ex + d)?
(—ae + bd)°® (—6Abe — Bae + 7TBbd)  3b(—ae + bd)* (—5Abe — 2Bae + 7Bbd)

- 2¢8 (ex + d)? * e8 (ex + d)

+ 3b%(—ae + bd) (—2Abe — 5Bae + 7Bbd) (ex + d)* B b5 (—Abe — 6Bae + 7Bbd) (ex + d)*

2e8 3e8
N bSB(ex + d)* N 5b%(—ae + bd)® (—4Abe — 3Bae + 7Bbd) In(ex + d)
4e8 e

command
integrate ((b*x+a)**6* (B*xx+A) / (exx+d) **4 ,x)

Sympy 1.10.1 under Python 3.10.4 output
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Timed out

Sympy 1.8 under Python 3.8.8 output

BbSz* N 5b%(ae — bd)® (4Abe + 3Bae — 7Bbd) log (d + ex)

4et e8
e Afb6 2Bab® 4BbSd 9 3Aab® 2A4%d 15Ba?b*  12Bab’d n 5BbSd2
3et et 3ed et ed 2e4 ed eb
15A4a%b* 24Aab®d 10Ab%d%2 20Ba®b® 60Bab*d 60Bab°d? 20BbSd°
t+z . 5+ 5 T i 5 + 6 - 7
€ e € € (4 e e

N —2Aa8%¢" — 6AaSbde’ — 30Aa*b%d2ed + 220Aa3b3d3e* — 390 Aalbidie® + 282 Aab’dPe? — T4 AbSdPe — Babdeb — 1

6 Test file number 15

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.1_Linear/15_1.1.1.4-a+b_x-
“m-c+d_x-"n-e+f_x-"p-g+h_x-"q

6.1 Problem number 149

x(a+bx+cw2)
V1—dz' V1+dx

Optimal antiderivative

barcsin(dz) cx?/—d22?2 +1  (3bd’z +6ad?® +4c) vV —d?z? +1

2d3 3d? 6d*

command
integrate (x* (ckx**2+bxx+a) / (—d*x+1) **(1/2) / (d*x+1) ** (1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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11 1
a2 T4 0,0,3,1
WHe6| _1 1911 P
29 429402
- 3
412 d?
3 1 _1
G20 -L-3-2-101 e—2im
g6 3 1 1.— 1y d2z2
41 » T2 T2
- 3
472 d?
3 1 11
G52 —D~1 —3—2:0,1)
7 6,6 _1 _§ 1 1 0 0 d2.'132
YT 40T 29T 40
- 3
Am2d3
3 _5 3 1
bG2’6 29 4> 1) 4r " 9 1 e—2im
6,6 5 _3 _ 1.-1.0 d%z?
4' 4 2 ’ ’
4mad
5 _3 1
52 —D7i 1,=1,-3,11
297 4o s T 40T 9
- 3
dm2d?
7 _3 _5
CG2’6 27 4> 920 4o 17 1 e—2im
6,6 _7._5 9 _3 _3 | ¥#°
11 » T2 T2
3
Amzd
6.2 Problem number 150
a + bx + cx?

V1—dz' V1+dx

Optimal antiderivative

(2ad* + ¢) arcsin(dz) b/ —d2z2 + 1

cx\ —d?z2 +1

2d3 d?

command

2d?

integrate ((c*x**2+b*x+a) / (—d*x+1) *x(1/2) / (d*x+1)**(1/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




13 114 1 _1114
6.2 47 4 27927 1 2.6 29 479 4092 e—2im
1aGg’ aGy’ S
66(g 113 a2 66 ~11 ~1,0,0,0| ©**
14992947 49 4 29 Y Yy
- 3 + 3
4m2d 4Ar2d
11 1
bG6,2 T 404 0’0’2’1 1
10566 1 111 d?a?
_5,_Za0a1,§,0
- 3
4m2d?
3 1 1
bG2’6 1> T4 20T 4 07 1 e—2im
6,6 3 1 1._1 _19 d?x2?
47 4 22
3
4mad?
3 1 1 1
G6,2 T4 4 _2’_2’0’1 1
1€l 6 1._3 _1 _190 222
YT 40T 29T 40
- 3
dm2d3
3 5 3 1
G2’6 29 4> ]-, 4 §a1 e—2im
c 6,6 5 3 3 1.-1.0 d2z2
T4 4 Ty T T
+

A3 d3

6.3 Problem number 153

/ a+ bz + cx? .
z3vV1—dz V1+dz

Optimal antiderivative

(a d? + 2c) arctanh(x/ —d?2x2 4+ 1 ) a\/—d2x2 + 1 b\/—d2a:2 + 1

2 2z2

command

integrate ((c*x**2+bkx+a) /x*x*3/ (~d*x+1) *x(1/2) / (d*x+1)**(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

x
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79 5 537
ad2C53 ool 22,3 2628 Lioa21 o—2i
tad"Gee | 3 7 995 d?z? ad"e,6 5 7 1.3 3 o] #e?

210242 O 1 15,3,
3 3
drr2 472
5 7 3 3 13153
bdG5,3 Z’Z’l 5’5’2 1 bdG2,6 5’1’1’4’2’1 e—2im
100z 6 5 3 7 22 6,6 3 5 11 1 0| =
1)1,5,1)2 0 474 PR
+ 3 + 3
42 472
35 3 113
cG>3 vl Ll G20 0,42, 5, 1,1 .
e 66| 1 3 5 3 d2z? c 6,6 13 0 11 0 a2z2
»obipy 0 1 132
+ 3 .
472 412
6.4 Problem number 154
x(a+bm+cw2)

V-1+dz V1+dx

Optimal antiderivative

barccosh(dz) cz®Vdr —1 Vdr+1  (3bd’z+6ad®+4c)Vdr—1 Vdz+1
o 3d * 6t

command

integrate (x* (c*xx**2+b*x+a) / (d*x-1) **(1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




11 1
G52 T404 0,0,5,1
66| 1 1911 &a?
29y 42Y 499
3
4m2d?
3 1 1
-G2,6 _1’_1’_57_1’0’1 o2im
e _3 _1 1_1 _1 @
1714 ' T2 T2
4mad
3 1 11
b2 D71 -3~ 2:.0,1)
%0\ -1,-2,-1, -1 0,0 #a?
YT 40 2y 40
+ 3
dmzd3
3 _5 3 1
le2’6 _2,_1’_1’ Z’ 2’1 62i7r
6,6 5 3 1,-1,0/ %%
“ 4 14 2 y T Ly
- 3
4m2d3
5 3 1
CG6,2 T4 4 1,-1, Qa]- 1
66 _3 5 1.3 _19 d*x®
29 4> y T 49T 2
+ 3
Am2d?
7 _3 _5
’[:CGz’G _27_4a 27 4» 171 e2im
6,6 _7 _5 9 _3 _3 g|¥**
1 ' T2 T2
4r2d
6.5 Problem number 155
a + bx + cx?
dx

V—1+dz V1+dz

Optimal antiderivative

(2a d? + c) arccosh(dz) N (cx+2b)Vdzr —1 Vdz+1

2d3 2d?

command
integrate ((c*x**2+b*x+a)/ (d*x-1)**(1/2) / (d*x+1)**(1/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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1 3 11 1 1 11
6,2 474 §’§9171 . G2’6 _53_17071)591 e2im
a 676 0 1 1 3 1 0 d2$2 a0 676 1 1 1 0 0 0 d2:132
Y4994 T 474 29y Y
5 -
4mra2d Am2d
11 1
bGo2 1 0,0,5,1
6,6 1 111 d?z?
_57_Z7O)Z’§a0
+ 3
4mad?
3 1 1
ibG2’6 _la 1) 2 4a071 e2im
6,6 3 1 1.1 _19 d?x2
0 1 y T2 T 9
+ 3
472 d?
3 1 1 1
G2 T4 4 -3 01
C 6,6 1 3 1 1 0.0 22
s 49 929 49
+ 3
4mad3
3 5 3 1
. 26 20 4> 1a 4 2a1 e2im
icGy’
0.6 _5 3 —3 _1,-1,0[%*"
40 4 29 9 )
- 3
42 d3
6.6 Problem number 158
a + bz + cx?
dx

3vV—-1+dz V1+dz

Optimal antiderivative

(ad2+2c)arctan<\/da:—1‘ \/dac+1‘> +a\/da:—1‘ N7 +b\/dx—1‘ JIEIT
2 212 z

command
integrate ((c*x**2+bkx+a) /x*x*3/ (d*x-1)** (1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




79 5 53 7
ad2G5’3 4 Za]- 2a 2’§ 1 ’Lad2G2’6 lazyia Za2a1 e2im
6,6 37995 0 d2z? 6,6 5 7 ]_330d25172
2747 45 2 474 1202
- 3 + 3
472 42
5 7 3 3 1 3 5 3
7a7,1 7a7a2 7a7,1,77771 24T
bng,g 404 272 1 bdc28 [ v D2 e
) 5 3 7 d2x2 6,6 3 5 1 222
1,Z,§)Za2 0 44 5’1’1’0
471'% 471'%
3 5 3 113
CG5’3 ZaZal 171a§ 1 'I;CGQ’G 0aZ>§aZa1a1 e2im
6,6 d2z2 6,6 d2z2
%’%ala%’% 0 %’% 0’5’%’0 :
- 3 + 3
412 4dir2
6.7 Problem number 159
/ a + bz + cz?
‘ - dx
z4V-1+dz V1+dz
Optimal antiderivative
bd2arcta,n<\/da:—1‘ \/dw+1‘> +a\/d:c—1‘\/dx+1‘
2 3x3
bvVdxr —1 Vdr+1 (2ad2+3c) Vdr —1 Vdz +1
+ 5 +
2z 3z
command
integrate ((cxx**2+bxx+a) /x**4/ (d*x-1)**(1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output
Timed out
Sympy 1.8 under Python 3.8.8 output
9 11 5 5 3 7 9 5
40 a]- 77773 777727797’1 247
ad3G2’2 14 202 1 iaddG28 [ 2O 2 e2im
’ 9 5 11 d2a? 6,6 79 3 222
2)Z9§aZ:3 0 44 5’2’2’0
471'% 471'%
79 5 537
bd2G5’3 ZaZ?l 2a2,§ 1 bd2G2’6 171,57172)1 e2im
66| 3 7 295 0 d2z? ¢ 6,6 57 1.3.3. 0 &z
21414 473 401 1919
- 3 + 3
42 42
5 7 3 3 1 3 5 3
7’771 7a7a2 777’1’77771 2im
Cng,g 414 212 1 icd28 [ 2402 e
) 5 3 7 d’zx 6,6 35 1 d?z?
1717591a2 0 404 5717170

61



62

7 Test file number 17

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.1_Linear/17_1.1.1.6_P-x-
a+b_x-"m-c+d_x-"n-e+f_x-"p

7.1 Problem number 10

/ (e+ fz) (A+ Bz + Cz?) s
V1—dz V1+dz

Optimal antiderivative

(24 d%e + Bf + Ce) arcsin(dz)  C(fz +e€)* vV—d2z2 +1
2d3 B 3d2f
(64f(Af + Be) — 2C (d%? — 2f?) — df(—3Bf + Ce)a) v/—d?a® + 1
6dif

command
integrate ((f*x+e)* (Cxx**2+Bxx+A) / (~d*x+1) %% (1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

7.2 Problem number 11

A+ Bz + Cz?
V1—dz V1+dz

Optimal antiderivative

(24d? + C) arcsin(dz) BV —d2x24+1 Czv/—d222 +1
_ 2 _

243 2d?

command
integrate ((C*x**2+B*x+A) / (~d*x+1) *x(1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output




Timed out
Sympy 1.8 under Python 3.8.8 output
13 11 1 1 11
452 1 pa L1 AG2S —2:— 10,7, 2,1
¢ 6,6 0.1.1310 d2z2 6,6 11
94992949 “ 401
_ 3 + 3
4dmzd 4dmzd
11 1
.BG6,2 414 0a0a§71 1
L 6,6 1 1 11 d2z2
_§a_1a0a1a§,0
3
47z d?
3 1 1
BG2’6 17 T 40T Zaoa 1 e—2im
6,6 _3 _1 1.1 _1 o| 4=
40~ 1 ’» T 9T 9
- 3
472 d?
3 1 1 1
.CG6,2 “ 4 1 —2,—2,0,1 1
566 1.3 _1 _199 2a?
YT 4y 20y 40
- 3
42 d3
3 5 3 1
CG2’6 _Ea_Z,_L 4 2a1 e—2im
6.6 _5 3 ~3,-1,-1,0/ ©*
1)~ 4 29 ’ )
+ 3
472 d3

7.3 Problem number 15

x(a+bx+cw2)
V1—dz' V1+dz

Optimal antiderivative

barcsin(dz) ca?y/—d?z®>+1  (3bd’z +6ad® +4c) vV —d?z? +1

2d3 3d? 6d*

command

integrate (x* (ckx**2+bxx+a) / (—d*x+1) **(1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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11 1
a2 T4 0,0,3,1
tatsg 6 1 111 d?a?
T2y 42 40
- 3
A2 d?
3 1 1
G20 -L-3-2-101 e—2im
g6 3 1 1.— 1y d2z2
4074 » T2 T 2
- 3
A2 d?
3 1 11
G52 —D~1 —3—2:0,1)
1 6,6 _1 _3 l 1 0 0 d2.'132
YT 40T 29T 40
- 3
4dm2d3
3 5 3 1
G2’6 29 4> 1) 47 20 1 e—2im
bGes ek
- -3.-1,-1,0
4' 4 2 ’ ’
+ 3
A2 d3
5 3 1
52 —D7i 1,=1,-3,11
297 4o s T 40T 9
- 3
4z d4
7 3 _5
G2’6 27 4> 920 4o 171 e—2im
C! 6,6 _Z _§ 2 3 § O d2.'132
1071 » T2 T2
3
4dmadt
7.4 Problem number 16
a+ bz + cz?

V1—dz' V1+dx

Optimal antiderivative

(2ad* + ¢) arcsin(dz) b/ —d2z2 + 1

cx\ —d?z2 +1

2d3 d?

command

2d?

integrate ((c*x**2+b*x+a) / (—d*x+1) *x(1/2) / (d*x+1)**(1/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




13 114 1 _1114
6.2 47 4 27927 1 2.6 29 479 4092 e—2im
1aGg’ aGy’ S
66(g 113 a2 66 ~11 ~1,0,0,0| ©**
14992947 49 4 29 Y Yy
- 3 + 3
4m2d 4Ar2d
11 1
bG6,2 T 404 0’0’2’1 1
10566 1 111 d?a?
_5,_Za0a1,§,0
- 3
4m2d?
3 1 1
bG2’6 1> T4 20T 4 07 1 e—2im
6,6 3 1 1._1 _19 d?x2?
47 4 22
3
4mad?
3 1 1 1
G6,2 T4 4 _2’_2’0’1 1
1€l 6 1._3 _1 _190 222
YT 40T 29T 40
- 3
dm2d3
3 5 3 1
G2’6 29 4> ]-, 4 §a1 e—2im
c 6,6 5 3 3 1.-1.0 d2z2
T4 4 Ty T T
+

7.5 Problem number 19

/ a+ bz + cx? .
z3vV1—dz V1+dz

Optimal antiderivative

(a d? + 2c) arctanh(x/ —d?2x2 4+ 1 ) a\/—d2x2 + 1 b\/—d2a:2 + 1

2 2z2

command

integrate ((c*x**2+bkx+a) /x*x*3/ (~d*x+1) *x(1/2) / (d*x+1)**(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

x
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79 5 53 7
. d2G5’3 Z)Z)l 2>2a§ 1 d2G2’6 171759172a1 e—2im
tad"Gee | 3 7 995 0 | ad"e,6 5 7 1.3 3 o] #e?
2040 402 404 ’ 202
3 3
472 42
5 7 3 3 1 3 5 3
'bdG5’3 ZaZal §7§a2 1 bdG2’6 §a1a1’17§91 e—2im
100z 6 5 3 7 22 6,6 3 5 1 22
1)1,5,1)2 0 474 §9l7la0
+ 3 + 3
472 472
3 5 3 113
. G5’3 1’1’1 1’17§ 1 G2’6 Oviaiaialal e—2im
66| 1 3 1.5.3 0 d2z? 66 1 3 0.1 1p d2z?
2040402 44 ’ 202
+ 3 3
472 472
7.6 Problem number 30
A+ Bz + Cx?
‘ _dz
va+ bz Vac — bex
Optimal antiderivative
B(—b*z% + a?) Cz(—b%*z? + a?)

_bzx/bm+a‘ vV —bcx + ac - 202vbx +a V—bex + ac
(246% + a0) arctan< by/C ) vV —b2cz? + a%¢
vV —b2cx? + aZc
2b3+/c Vbx +a V—bcx + ac

—+

command
integrate ((Cxx**2+B*xx+A) / (b*x+a) **x(1/2) / (-b*c*kx+a*c) **(1/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




13 1141
. 6,2 104 20200t 2
iAGgg 1131 b22?
Y49 2940
- 3
4m2b4/c
1 1 11
2.6 _§)_Z’0)Za ia]- a2e—2im
AGy 22
6,6 1 1 1 0 0 0 b2z
n T41 2
4m2by/c
11 1
BaG%2 T44 0,0,5,1f »
WAHee| 1 14011 ba?
29 47V 402
- 3
4m2b2,/c
3 1 1
BaG2’6 _17 4 2 Zaoal a2e—2im
6,6 3 1 1._1 _1 | ®%*
— 4y 4 T Ty T 9
- 3
4m2b2./c
3 _1 -1 _191
. 2 4 4 29 29 2
iCa2GY2 i
P\ 1.3 _1 199 b’z
YT 49 29 40
- 3
4r2b34/c
-3 _5 _1..3 _19
2,2,6 2y 4 ’ 40 2 a2e—2im
Ca G6,6 5 3 3 1 1 b2$2
“4) 14 Ty T T )O
+ 3
Am2b34/c
7.7 Problem number 34
z(a+bm+cm2)

X

vV-1+4+dz V1+dz

Optimal antiderivative

barccosh(dx) 4 cx’Vdr —1 Vdzr+1 + (3bd*z + 6ad® +4c) Vdz —1 Vdr+1

2d3 3d? 6d*

command
integrate (x* (ckx**2+b*x+a) / (d*x—-1) ** (1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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11 1
G52 T404 0,0,5,1
66| 1 1911 &a?
29y 42Y 499
3
4m2d?
3 1 1
-G2,6 _1’_1’_57_1’0’1 o2im
e _3 _1 1_1 _1 @
1714 ' T2 T2
4mad
3 1 11
b2 D71 -3~ 2:.0,1)
%0\ -1,-2,-1, -1 0,0 #a?
YT 40 2y 40
+ 3
dmzd3
3 _5 3 1
le2’6 _2,_1’_1’ Z’ 2’1 62i7r
6,6 5 3 1,-1,0/ %%
“ 4 14 2 y T Ly
- 3
4m2d3
5 3 1
CG6,2 T4 4 1,-1, Qa]- 1
66 _3 5 1.3 _19 d*x®
29 4> y T 49T 2
+ 3
Am2d?
7 _3 _5
’[:CGz’G _27_4a 27 4» 171 e2im
6,6 _7 _5 9 _3 _3 g|¥**
1 ' T2 T2
4r2d
7.8 Problem number 35
a + bx + cx?
dx

V—1+dz V1+dz

Optimal antiderivative

(2a d? + c) arccosh(dz) N (cx+2b)Vdzr —1 Vdz+1

2d3 2d?

command
integrate ((c*x**2+b*x+a)/ (d*x-1)**(1/2) / (d*x+1)**(1/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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1 3 11 1 1 11
6,2 474 §’§9171 . G2’6 _53_17071)591 e2im
6.6 0.1 1319 d?z? 1366 _11 _10.0.0/%%
94992947 47 4 29 Y Yy
3 —
4dmr2d 4dm2d
11 1
bGo2 1 0,0,5,1
6,6 1 111 d?z?
_57_170) Z’§a0
+ 3
472 d?
3 1 1
ZbG2,6 _1’ 49 27 4’0’ 1 e2'i7r
6,6 3 1 1._1 _1¢ d2z?
47’ 4 ’ 202
+ 3
4mad?
3 1 1 1
G2 T4 4 -3 01
C 6,6 1 3 1 1 0.0 222
YT 4y 29 40
+ 3
4mad3
3 5 _ 1.3 _14
. ~2,6 2 4 v 40 2 e2im
icGy’
6,6 5 _3 3 d?z?
T4 4 D) 1,_1,0
- 3
4mads

7.9 Problem number 38

dx

/ a + bx + cx?
3vV—-1+dz V1+dz

Optimal antiderivative

(ad2+2c)arctan<\/da:—1‘ \/dac+1‘> +a\/da:—1‘ N7 +b\/dx—1‘ JIEIT
2 212 z

command

integrate ((c*x**2+bkx+a) /x*x*3/ (d*x-1)** (1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




79 5 53 7
ad2G5’3 4 Za]- 2a 2’§ 1 ’Lad2G2’6 lazyia Za2a1 e2im
6637995 o |d%* 6,6 5 7 1.3 3 |4
29414 419 4' 14 1299
- 3 + 3
472 42
5 7 3 3 1 3 5 3
7a7,1 7a7a2 7a7,1,77771 24T
bng,g 401 272 1 ibdg2s[ 202 e
’ 5 3 7 d2z? 6,6 3 5 1 d2x2
1,Z,§)Za2 0 44 5’1’1’0
471'% 471'%
3 5 3 113
CG5’3 ZaZal 171a§ 1 'I;CGQ’G 0aZ>§aZa1a1 e2im
6,6 d2z2 6,6 d2z2
SEETIN. b 0hpo”
- 3 + 3
412 42
7.10 Problem number 39
/ a + bz + cx?
‘ - dx
z4v/—1+dz V1+dx
Optimal antiderivative
bd2arcta,n<\/da:—1‘ \/dw+1‘> +a\/d:c—1‘\/dx+1‘
2 3x3
bVdr —1 Vdz+1 (2ad2+3c) Vdz —1 Vdz +1
+ 5 +
2x 3z
command
integrate ((cxx**2+bxx+a) /x**4/ (d*x-1)**(1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output
Timed out
Sympy 1.8 under Python 3.8.8 output
9 11 5 5 3 7 9 5
777a1 77773 777727797’1 247
ad3G2’2 44 212 1 iad3c28 | 22042 i
’ 9 5 11 d2a? 6,6 79 3 222
2)Z9§aZ:3 0 474 §a2a2a0
471'% 471'%
79 5 537
bd2G5’3 ZaZ?l 2a2,§ 1 bd2G2’6 171,57172)1 e2im
66| 3 7 295 0 d2z? ¢ 6,6 57 1.3.3. 0 &z
214041412 44 12793
- 3 + 3
42 42
5 7 3 3 1 3 5 3
7’771 7a7a2 777’1’77771 247
Cng,g 41 212 1 icdG28 [ 2002 e
) 5 3 7 d’zx 6,6 35 1 d?z?
1717591a2 0 404 5717170
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8 Test file number 19

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.2_Quadratic/19_1.1.2.2-
c_x-"m-atb_x"2-"p

8.1 Problem number 424

(a + bm2)9/ 2
/ S dz
Optimal antiderivative
3 5 7 9
36 (bz? +a)2  3b*(ba’+a)2 3b(bz?+a)? (bz’+a)?
128x8 80210 5612 14214
7 n(Vbzita
~ 9" arctan ( Ja _3pVbata  30°Vba?ta |, 00°Vba? ta
2048a5 2566 1024q z* 2048a2z2
command
integrate ((b*x**2+a)**(9/2) /x**15,x%)
Sympy 1.10.1 under Python 3.10.4 output
Timed out
Sympy 1.8 under Python 3.8.8 output
b . 2a*VE 541a3b3
14\/35151 [ +1 56019 o1 se0att, /2L 41
b2 b2 b2
. 5249a%3 6653ab3 ~ 1027b3
a a a
44802° =) +1 89607 ) +1 5120x5 ) +1
b’ h va
. 3b12*1 . %% B 9b" asin <\/F:c
5
204843 +1 20482z /- % +1 2048a2
bac2 bx?



8.2 Problem number 425

/mG (a+ bnw:z)g/2 dz

Optimal antiderivative

3 5
2 2

NI

3a3z” (b z% + a) 3a2z" (b 2+ a) 9a z" (b % 4+ a)

256 * 128 * 224
9 45a®arctanh ””\/E)
2" (bz? +a)2 a <\/bx2+a +45a7:c\/bm2+a
16 32768b% 32768b3
B 15a823\/bx2 + a 3a°z°\Vbzx2 +a + 9tz \V/bz2 +a
16384b2 4096b 2048

command
integrate (x*x*6* (b*x**2+a) *x(9/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

4507 150 ac3 302 25
bx? 2
32768631 /1 + i 32768b2 V140 16384by/1+ bi
4099a2:1: 8191a2bx 1699a2b2 1 725a%b3 13
2 2
28672\/1+— 14336\/ % 1792\/1+bi 896\/1+bi
- b
79/@ bz 4508 asinh (%x> b7

+ —

+
2 I 2
2241 /1 + —bx 32768b> 16va |/1+ ba®
a

8.3 Problem number 426

/m4 (a+ bac2)9/2 dz

Optimal antiderivative

3 7 9
2 2 2

3a®z° (bz? + a) 3a’z° (ba? + a) : 3q20 (ba®+a) z°(bz® +a)
128 + 80 + 56 + 14
94¢" arctanh (x Vb >
Vbz2+a ) 9a8z\/bz2+a  3a23Vbz2+a +3a4m5\/m

2048b5 2048b2 1024b 256

_|_
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command
integrate (x**4* (b¥x**2+a)**(9/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
~ 9a% x _ 3azd? N 102702 2° N 6653a2 bz’
2048b2\/1+% 2048b\/1+% 5120\/1+% 8960\/1+%
a a a a
524945 b2z saladtiatl 23y@bigs O esinh <\/\/EEE) . bl

* b2+ b2+ b2+ 2048b2 b2
4480\/1+% 560\/1+% 56\/1+% ’ 142 1+%

9 Test file number 20

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.2_Quadratic/20_1.1.2.3-
a+b_x"2-"p-c+d_x"2-"q

9.1 Problem number 62

/ (a+ bw2)5/2 (c+da:2)3 dz

Optimal antiderivative

3
2

a(—5a3d3 + 36a2bcd? — 120a b2c%d + 320b3c3) a:(b z% + a)

153683 ;
(—5a3d3 + 36a2bcd? — 120a b2c%d + 320b3c3) :c(bar2 + a) 2
+ 19206
7
4 cl(15(12d2 — 68abed + 152b202) m(b x2 + a) 2
960563 . .
d(—5ad + 16bc) z(ba? +a)? (da? +¢)  dz(ba®+a)? (dz?+¢)’
+ 12002 + 12b
a3(—5a3d® + 36a?bcd? — 120a b?c®d + 320b%c?) arctanh <’”\/F >
Vbz?+a
+ 7
1024b2

a? (—5@3d3 + 36a2bcd? — 120a b2c2d + 320b3c3) zvVbx2+a
+ 102463




command
integrate ((b*x**2+a) *x (5/2) * (d*x**2+c) **3,%)

Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
9(12cd2 5azd3 3 15a2c
bx? bx?
102453 R 256b24/1 + 3072b2 7 128b4/1 +

.23 7 3.5 a26 z\[1+ — be? 5

3azcd“x azd’x azc
b2 2 bz?

256b\/ i 1536b\/1+% 16\/1
133a3 c2d 3 387a%cd2x5 55a3 d3x7 N 35a2 b3z’

+
2 2 2 2
128 1+bi 640\/1+b% 384\/1+b% 48\/1+b%

127a2bc2dx 219(12bcd2 B 67(12bd3 9 17ﬁb203m5

2 2
64\/1+b 160\/1—%— 192 22 24\/1+b%

613 . Vb«
| BYaVEdT | 8TVaVeds® | T/a Vs ba’d” asinh ﬁ)

2 b2 b2 z
16\/1+i 80/ 1+ - 1+ z 10242

2 : \/Ex 4.2 : \/Fx ﬁz
9a°cd? asinh < Ja > ) 15a*c*d asinh < Ja ) ¢? asinh <\/E )
2563 128b3 16Vb
b3 3 7 3b3c2dx9 3b3cd2 11 b3d3 13
+ +
2 b2 b2

22 b
6v/a 1+— 8va 1+% 10v/a 1+— 12va 1+—

9.2 Problem number 63

/ (a+ b:1c2)5/2 (c+dw2)2 dz



Optimal antiderivative

3
2

a(3c12d2 — 20abed + 80b202) ac(b x2 + a)

(3a2d2 — 20abed + 806202) :c(b 2+ a)

5
2

38452 + 13052
+ 3d(—ad + 4bc) z(baz? + a)% N dz(bz? + a) (dz? +c)
80b2 100
a3(3a%d? — 20abcd + 80b%c?) arctanh <‘“/F)

Vbz2+a
256b3

a? (3(12d2 — 20abcd + 80b2c2) zvVbz2+a
2562

+

command
integrate ((b*xx**2+a)** (5/2) * (d*x**2+c) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

972 2,.3 a%czm 1+%
3az2d°x 5a% cdz asd?z a

256521 /1 + Ajf, 64bﬁ1-+—9”fE 256b1 /1 Jr-égf3 ?

n 3a3c2z 1334 cda’ 12942 d25 3502 bc?z?
16\/1+@ 192\/14— 640 — 48\/1+%

n 127a3 beda® 7303 bd%x 7 17\/Eb2 2 5 23\/Eb cdx”

2 2 2
96 1+§£, 1mw1+bm 2m/1 2% o1+

bz?
99/a B2 3a°d? asinh < ﬁ”) 5a*cd asinh < ﬁ””)
+ 5

X Va ) Va
804/1+ % 256b> 6%
a
. 5a3c? asinh ({;%gc) .\ Be2sT b3cdz? B2l

16Vb

b2 b2 2
6va 1+{% 4@ 1+31 10v/a 1+7;

75
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10 Test file number 21

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.2_Quadratic/21_1.1.2.4-
e_x-"m-a+b_x"2-"p-c+d_x"2-"q

10.1 Problem number 46

dx

/ (a+ bacz)5 (A + Bz?)

Optimal antiderivative

a®A  a*(5Ab+aB) 5a3b(2Ab+aB)  10a%b*(Ab+ aB)
S 13z18 0 112l 99 B ey
ab3(Ab+2aB) b*(Ab+5aB) b°B
B xd - 3z3 oz

command
integrate ((b*x**2+a) *x5* (Bxx**2+A) /x**14 ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—693Aa® — 9009Bb z'? + z'0(—3003A4b° — 15015Bab*) + z®(—9009Aab* — 18018 Ba?b?) + z°(—12870A4a%b° — 1
900913

10.2 Problem number 48

/ (a+ bacQ)5 (A+ BxQ) i

716

Optimal antiderivative

a®A  a*(5Ab+aB) 5a%b(2Ab+aB)  10a%b*(Ab+ aB)
15215 13713 11711 B 99
5ab3(Ab+2aB) b4 (Ab+5aB) bB
B 77 B 55 33

command

integrate ((b*x**2+a) **5% (B¥x**2+A) /x**16,x)



[

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—3003A4a® — 15015 Bb°z'? + 20 (—9009Ab° — 45045Bab*) + 2®(—32175Aab* — 64350Bab%) + z°(—50050Aa?b?
45045215

10.3 Problem number 49

dx

/ (a+b22)° (A+ Ba?)

217

Optimal antiderivative

A(bz® + a)6 (Ab— 4aB) (bz* + a)6 b(Ab — 4aB) (bz? + a)6

16a 216 56a2x14 336a3x12

command
integrate ((b*x**2+a) **x5% (Bxx**2+A) /x**17 ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—21Aa5 — 84Bb°z'? + £1%(—56Ab° — 280Bab?) + 28 (—210Aab* — 420Ba?b®) + 2°(—336Aa%b% — 336 Ba’h?) + x
336716

10.4 Problem number 50

dx

/ (a+b22)° (A+ Ba?)

18

Optimal antiderivative

a®A  a*(5Ab+aB) 5a%b(2Ab+aB)  10a%b*(Ab+ aB)
1727 15215 1313 a 1111
5ab3(Ab+2aB) b*(Ab+5aB) VB
B 99 B Tx"  5gb




78

command
integrate ((b*x**2+a) *x5% (Bxx**2+A) /x**18,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—45045Aa’ — 153153Bb5z'? + z'0(—109395Ab° — 546975 Bab?) + 28 (—425425Aab* — 850850 Ba%b%) + z°(—696:
765765217

10.5 Problem number 51

dz

/ (a+ bx2)5 (A + Bz?)

Optimal antiderivative

a®A  a*(5Ab+aB) 5a3b(2Ab+aB) 5a%b%*(Ab+ aB)
S 18218 16216 14714 a 6212
ab3(Ab+2aB) b*(Ab+5aB) VB
B 210 B 88 625

command
integrate ((b*x**2+a) **5x (Bxx**2+A) /x**19,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—56Aa® — 168Bb°z'? + £'0(—126Ab° — 630Bab?) + z°(—504Aab* — 1008 Ba?b?) + 2 (—840Aa?b® — 840Ba’h?)
100818

10.6 Problem number 53

dx

/ (a+b22)° (A+ Ba?)

21

Optimal antiderivative

a®A  a*(5Ab+aB) 5a°b(2Ab+aB) 5a*b*(Ab+ aB)
S 20220 1818 16216 B Tx14
5ab3(Ab+2aB) b*(Ab+5aB) b°B
B 12712 © 10210 848
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command
integrate ((b*x**2+a) **5% (B¥x**2+A) /x**21,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—252Aa® — 630Bbz'2 + z10(—504Ab° — 2520Bab*) + 28 (—2100Aab* — 4200Ba?b?) + x5 (—3600Aa?b® — 3600B
5040220

10.7 Problem number 228

25
/ (a + bz?) (c + dz?) dz

Optimal antiderivative

.ﬁ a’ln(bz? +a) Aln(dz®+c)

2%d | 267 (—ad +bc)  2d? (—ad + bc)

command
integrate (x**5/ (bxx**2+a) / (d*x**2+c) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

443 2a3¢cd? | a?bc%d | 2 2
a2lo 22 + b(gd—bc) —ad—be T wd—pe T cd+tabe
g 22122

2b2 (ad — be)

2bc2d | 2 2ab2c3 2_ b3t
02 lo 372 + _Zd—cbc +a”cd+ atti—gc +abe _d(adc—bc)
g 22+ b2c2 9
xr
+

2d? (ad — be) 2bd

+



10.8 Problem number 237

| wareran
2% (a + ba?) (c + dz?)

Optimal antiderivative

5 w\/l; 5 z\/j
1 N ad + be b2 arctam(\/(7 ) d2 arctan(\/z )

C3aca® | @z g3 (—ad+be) ¢ (—ad+ be)

command
integrate (1/x*x4/ (b*x**2+a) / (d*x**2+c) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

10.9 Problem number 335

wm

dz
(a + bz2)? (c + dz?)

Optimal antiderivative

bxl—i—m
2a (—ad + be) (bz? + a)

+

b(be(l —m) — ad(3 — m)) '™ hypergeom([l, s+2.3+%].-

202 (—ad + be)? (1 + m)
d2gitm hypergeom([l, % + %] , [% + %] , —dfﬁ)

+ Cc
c(—ad +be)® (1 +m)

command
integrate (x**m/ (bkx**2+a)**2/ (d*x**2+c) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

80



10.10 Problem number 340

wm

dz
(a + bx2)? (c + dz?)

Optimal antiderivative

bxltm
2a (—ad + be) (bz2 + a)
b(bc(1 — m) — ad(3 — m)) z1t™ hypergeom([l, T+2] 3+ 2] ,—M)
202 (—ad + be)? (1 4+ m)
d?gitm hypergeom([l, T+m B+ 7, —Lf)
c(—ad +be)® (1 +m)

+

+

command
integrate (x**m/ (bkx**2+a)**2/ (d*x**2+c) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

10.11 Problem number 539

/:c4 (a + bac2)5/2 (A + Bw2) dx

Optimal antiderivative

5 7
2 2

a(12A4b — 5aB) z® (bz2 + a 2 12Ab — 5aB) z? (bz2 + a Bz?(bz? +a
( )
192b + 1200 + 12b
a®(12Ab — 5aB) arctanh <“/F

m) _ a*(124b-5aB)z Vb2 +a

i 1024b3 10240
n a®(124b — 5aB) 23 \/bx2 + a + a?(12Ab — 5aB) z°\/bx? + a
153602 384b
command

integrate (x**4* (bxx**2+a) ** (5/2) * (B*x**2+4) ,x)

81



Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
B 3Aazz B Aa% T 129 Aa 25 73Aa2 bz’
bx? bx?
256b2\/1+% 256b1/1 + i 640\/1+— 160\/1+%
. bz
29A4/@ b2 3Aab asmh( > ARl
" bz 256b3
801/1+ i ’ 10va /14 2%
% 55Bag:c7

5Ba ) T 5Ba2m

2 2 2
1024b3\/1+b— 3072b2\/1+— 15361”/ bi 384\/1+bi

5Ba’ asinh
(%

67Ba ba? | TByati! 2 Bb3z13
ba2 ba2 3
192\/1+— 24\/1+i 1024b> 12f 1+7

10.12 Problem number 613

/:c4(a + bacz)2 (c+ dacz)?’/2 dx

Optimal antiderivative

(2402d? + be(—24ad + The)) 2°(da® +¢)?  b(—24ad + The) 2°(da? + c) *

19242 12042
va (da? + c)% c*(24a2d? + bc(—24ad + Tbe) ) arctanh (%)
+ + .
12d 1024d32
c3(24a?d? + be(—24ad + Tbe)) zv/dz? + ¢
B 1024*
c?(24a?d? + be(—24ad + Tbe)) 3/ d 22 + ¢
1536d3
c(24a®d? + be(—24ad + Tbe)) 2°\/dz? + ¢
384d?

command
integrate (x**4* (bxx**2+a) **2* (d*x**2+c) ** (3/2) ,x)

82
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Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
3a2ciz 13a2c3 2° 5a2fdx
dz? dz?
128d2\/1+— 128d\/1+— 64\/1+— 16\/1+i
2 inh fz
wous(F)  ons .
3 2 )
128d> 8f\/1+i 128d3\/1+i
abcs 23 abes zb 23abcs 7 19abf dz®

2
128d2\/1+— 320d\/1+— 80\/1+— 40\/1+di

3abc® asinh < f’”)

Ve abd?z ! Thcs ¢
I 22 2
128d> 51495 102400, /14 di

7h2 c2a: b2c

211}' 0211}'
a2 a2
3072d3\/1 + i 7680d2\/1 4 i 1920d\/1 4 3

2 6
107b2¢3 z° L BPYeda! | T asmh( v ) L P

2 2 2
960\/1+— 120\/1+di 1024d> 127 /1 4+ &
C

10.13 Problem number 626

/xz(a + bacQ)2 (c+ dac2)5/2 dx

Optimal antiderivative

N

3
2

c(40a%d? + be(—24ad + 5bc)) 2 (dz? + c) N (40a2d? + be(—24ad + 5be)) 2 (dz? + c)
384d? 320d?
b(—24ad + 5bc) 3 (da? +¢)* b5 (da? +c)
- 12042 12d
c*(40a?d? + bc(—24ad + 5bc)) arctanh <“/E>

vVdx?+c
102443

c3(40a?d? + be(—24ad + 5bc)) zv/dx? + ¢
102443
c?(40ad? + be(—24ad + 5bc)) 3\/dz? + ¢
512d?

NI




command
integrate (x**2* (bxx**2+a) **2* (d*x**2+c) **(5/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

5a2ciz 133a2¢3 23 127a%c3 da® 23(12\/qd2 7

2 2 2 2
128d\/1+di 384\/1+di 192\/1+di 48\/1+di

5a*c! asinh ( Ve a?d3z® 3abc%m

3 + -
5 2 2
128d2 8v/e \/1+ d% 12842 /1 + di

abcs 3 129abc3 z° 73abc? da” 29abf d?®

2 2 2
128d\/1+— 320\/1+d— 80\/1+i 40\/1+di

3abc’® asinh <m>

Ve abd3z1! 5b2c o
s 2 2
128d> 5\/“\/1+di 1024d3\/1+di
b2c2 23 b2cs b 55b%¢3 7 67b%c> dz?
22 2 2
3072d2\/1+— 1536d\/1+— 384\/1-|—di 192\/1-1-di
2.6 oa fx
. T2/E A2z B 5b°c asmh( Ve > B2 313

+
2 z 2
241/1+ di 1024d2 12/ \/1+ d%

10.14 Problem number 1084

/ i dz
(—2 + 322) (—1 + 322)%/4

Optimal antiderivative

arctan((3x2 - 1)%> arctanh<(3x2 —-1) %)

3 3

command

84
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integrate (x/ (3*x**2-2) / (3*x**2-1) *x(3/4) ,x)
Sympy 1.10.1 under Python 3.10.4 output

/ (322 — 2) (322 — 1)4 4

Sympy 1.8 under Python 3.8.8 output

log(\4/3w2—1 —1) log(\4/3w2—1 +1) atan(\4/3w2—1>

6 6 3

11 Test file number 22

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.2_Quadratic/22_1.1.2.5-
a+b_x"2-"p-c+d_x"2-"q-e+f_x"2-"r

11.1 Problem number 15

/ (a+bx2) (c+dar;2)2

(e+ a2t

Optimal antiderivative

(—af +be)z(daz® +c)®  (de(af + 5be) — cf (5af + be)) z(dz? + c)
6ef (f 2 +e)® 24e2f2 (f 22 + e)?
(af(—1562f2 + 4edef + 3d262) + be(—302f2 — 4edef + 15d262)) T
- 48e3f3 (fx2 +€)

(be(czf2 + 2cdef + 5d262) +af (502f2 + 2cdef + d262)) arctan(x\\//_z >

+

166%f%

command
integrate ((b*x**2+a) * (A*x**2+c) ¥*2/ (£xx**2+e) **4 ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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1
1/ 7f7 (5a02f3+2acdef2+ad2 2f + bclef? 4 2bcde? f + 5bd2e 3) log( f31/—e77f7 +x>

32
\/7 (5ac® f2 + 2acdef? + ad?e® f + bcPef? + 2bede? f + 5bd?e?) log ( 4f3F 7 + 37)
+
32

x® (15a02f5 + 6acdef* + 3ad?e? f3 + 3bc’ef* + 6bcde? f2 — 33bd263f2) + 23 (40aczef4 + 16acde? f3 — 8ad?e3 f2 -
48€6 f3 + 14465 f4x2 + 1¢

12 Test file number 24

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.2_Quadratic/24_1.1.2.8_P-
x-c_x-"m-a+b_x"2-"p

12.1 Problem number 131

/c+dw2+ex4+fx6

28 (a + ba2)?
Optimal antiderivative
_c —ad+2bc  —a’e + 2abd — 3b%c n —a®f + 2a%be — 3a b%d + 4b3c
Ta2x’ 5a3z5 3atz3 adz

=

b(—a*f + a%be — abd + bc) z (—3a3f + 5a’be — Tab’d + 9b3c) arctan (w ) Vo

2a® (bz? + a) 2a%

S

_|_

-

command
integrate ((f*xx**x6+exx**x4+d*x**2+c) /x**8/ (b*x**2+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

/b
b 5 0 ) 5 ab -1 (3a3f—5a2be+7ab2d—9630)
a
VARDST) (3a*f — 5a”be + Tab’d — 9b’c) log | — 3a3bf—5a2b2e+Tab3d—0b%c t+z

4
b
b 3 ) ) 3 al 11 (3a3f 5a2be+Tab?d— 9b30)
_ﬁ (30, f - 5a be + 7ab d - gb C) log a3bf 5G2b26+7ab3d—9b4 + X
4

N —30a%c + 28(—315a3bf + 525ab%e — 735ab®d + 945b*c) + % (—210a* f + 350a3be — 490a?b%d + 630ab’c) + z*(
210a%z7 + 210a5bx?
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12.2 Problem number 139

/c—l—dm2 +ex* + fab
z4 (a + bz2)®

Optimal antiderivative

2 a

c —ad + 3bc (% ~ S te- Tf) z + (a3f + 3a%be — Tab’d + 11b3¢) ©
3a3x3 a‘x 4a (bz? + a)? 8atb (bz2 + a)

(a3 f + 3a®be — 15a b*d + 35b3c) arctan 2Vb

Va
+ 9.3
8az2b2
command

integrate ((f*x**6+e*xx**x4+d*x**2+c) /x**4/ (b*x**2+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

16
1 3 3a%be — 15ab%d + 35b3¢) 1 5p 1
—W(af—l-a e — 15ab’d + c)log | a — o3 T2
+ 16

N —8a®bc + z°(3abf + 9a®b?e — 45ab>d + 105b*c) + x* (—3a* f + 15a3be — 75a%b*d + 175ab’c) + x2 (—24abd + 5
24a8bx3 + 48a°b2x® + 24ab3x7

12.3 Problem number 140

/c—l—d:c2 +ex* + fab
8 (a + bz2)®

Optimal antiderivative

¢ —ad+3bc  —a?e + 3abd — 6b%c
5a3x® 3atzs abz
(—a3f + a’be — ab’d + b3c) x (—3a3f + 7a’be — 11a b’d + 15b3c) x
da* (b2 + a)’ 8a5 (bx? + a)

b
(—3a3f + 15a%be — 35a b?d + 63b>c) arctan <$\\//a:>
8a2 Vb
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command
integrate ((f*x**x6+exx**x4+d*x**2+c) /x**6/ (b*x**2+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
1 3a® 15a2be + 35ab*d — 63b3c) 1 6 1
—m(af— a“be + 3b5ab*d — c)og —a\[— g +x
a 16
1 3 2 2 3¢)1 6 1
— i (3a f — 15a“be + 35ab“d — 63b c) ogla — 1 +x
+ 16

N —24a’c + 28(45a3bf — 225ab%e + 525ab3d — 945b%c) + 2% (75a* f — 375abe + 875a%b%d — 1575ab®c) + z* (—12(
120az5 + 240a8bz7 + 120a°b229

12.4 Problem number 151

dz

/ z*(c+ da? + ex* + fzb)

v a+ br?

Optimal antiderivative

a® (—63&3 f + 70a%be — 80a b%d + 96b3c) arctanh (“/17)

Vb2 +a
256b2
a(—63a®f + 70a%be — 80a bd + 96b%c) z\/bz? + a
256b°
(—63a3f + 70abe — 80a b’d + 96b3c) z3\/bz? + a
+
384b%
(63a®f — T0abe + 80b%d) z°\/bx? +a  (—9af 4+ 10be) x”\/bx2 +a  fz'\/ba?+a
* 18063 * 8002 LT

command
integrate (xx*4* (f*xx*6+e*xx*xd+d*kx*x*2+c) / (bkx*x*2+a) **(1/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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3a3 fz 35a7ex 21a3s fo 5a2dx
25655 Zz 128b4\/1 o 256b4\/ i 1663\/1 + bf

3503 ez’ la3 x5 3a3cx 5a3dz?
3843 iz 6406 /1 + 1+ i 48b2 J1+ bf

Ta3ex® 3a%f:v7 \/Ecx?’ Vva dzd
192b2 ﬁ 1606%4/1+ — 8b 7 24by\/1 + %

V@ ez’ Ja fad 63a5 f asinh <{;%’”>
3

5 i
4861+ = 80b\/1+bi 2560

4, Vb 'z 3 Vb s 2 Vb s
35a*e asinh ( Ja ) 5a°d asinh ( Ja ) 3a“casinh ( Ja
+ 9 7 5
12852 16b2 8b2
cx® dz” ex? falt
+ + + +
b2 bx2 22 b2

a1+ 6va\[1+-— 8Va 1+7 10vVa |1+ =~

13 Test file number 25

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.3_General/25_1.1.3.2-c_x-
“m-a+b_x"n-"p

13.1 Problem number 1309

£13/2

vVa+ b.r5

Optimal antiderivative

5
aarctanh <M>

Vbz®+a 22\/ba® +a
5b2 5b

command
integrate (x**(13/2)/ (bxx**5+a)**(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: SystemError



Sympy 1.8 under Python 3.8.8 output

njot

5 .
Ja'z3 1_|_bi aasmh(% >

5b 5b2

13.2 Problem number 1314

13/2
/mdw
V1+ab

Optimal antiderivative

arcsinh(azg) z3\/25 + 1
B 5 * 5

command
integrate (x**(13/2) / (x**5+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: SystemError

Sympy 1.8 under Python 3.8.8 output

Optimal antiderivative

Nt
—
N
S

N
—~
)
ISEIS
SN—

5
_32b3(a+ %)2 T

2(a+ g)§x7

1155a% 231a3 B 33a2

command
integrate ((a+b/x)**(3/2) *x**x(9/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

11la

90



Exception raised: SystemError

Sympy 1.8 under Python 3.8.8 output

210a8b5 28, /%X +1

¥

1155a"b%23 + 3465a5b1022 4 3465a°b 1z + 1155a4b12

910a7b% 27 % +1

+ 1155a7b%23 + 3465a5b1022 4 3465a°b 1z + 1155a4b12

1480a5b% 26 %

+
—

1 1155076923 + 34652661922 + 346505611z + 1155a2b12
1068a°b% 25, | 2% +1

¥

+ 1155a7b9z3 + 3465a661022 4 3465a5b11x 4+ 1155a4b12
290a4b%w4 % +1
+

1155a7b%23 + 3465a5b1022 + 3465a°b 1z + 1155a4b12

10a36% 23,/ 2% +1

¥

1155070923 + 34650501022 + 3465451 + 1155a4b12

60a26%w2 ax +1

¥

1155076923 + 34650561022 + 3465a5b1lx + 115504512
80ab%x % +1

1155076923 + 34650561022 + 3465a5b11x + 1155a4b12
32b%

=&
_|._
[

 1155a70923 + 3465a8b1022 + 3465a5b! 1z + 1155a4b12

13.4 Problem number 2357

Optimal antiderivative

1 2 5 7 8
3a"x3 3083 a®r  3a*z 3a3x3 a‘x 3ax3 3x3

3a81n(a+bx%)
T T o T T T st T o 2 Tsp 5

command

integrate (x**2/ (at+b*x**(1/3)) ,x)



Sympy 1.10.1 under Python 3.10.4 output

92

Timed out
Sympy 1.8 under Python 3.8.8 output
3
81 1 b\/;
3a”log < ta _ 30"z + 3a823 _ a‘r;x + 3atzs _ 3a323 + a’z? _ 3azs 325
b° b8 2b7 b6 4b° 5b% 2b3 b2 8b
13.5 Problem number 2366
2
/ L
(a+by/z)
Optimal antiderivative
1
3a® n 2173  9a5z3 batz 3a%z3  9a2zi  az? " 325 2407 In <a + bx3>
bo ( a+b w%) b8 b7 b6 b° 5b% b3 7b2 b9

command
integrate (x**2/ (a+b*x** (1/3))**2,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

3 3
84043z 5" log (1 + b\é;> 840a"bz> log <1 + b\é;>

35ab9z 5" + 35510759 35ab9z 5" + 35510759
84007 bz 420080225 140056325
176 + 176 - 176
35ab9z 3 + 35010239  35ab9r 73 + 35610259  35ab%x s + 35510259
70a%b* 260 42a3b53v1;§1 28a2b6:c%
35ab9z 5" + 35610259 35qh9z 5 + 35610259 35ab9z s + 35b10459

184

20ab” 251 1568273

- +
35ab92 5 + 35b10259  35ab9% 5 + 35b10259
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14 Test file number 26

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.3_General/26_1.1.3.3-a+b_x"n-
“p-ctd_x"n-"q

14.1 Problem number 18

1
/ (0t 62%) (c+ da®) @

Optimal antiderivative

b3 ln<a% + b%m> d3 ln(c% +d%x) b3 1n<a§ —asbiz + b§x2>

3a3 (—ad+bc)  3c3 (—ad+bc) 6a5 (—ad + be)

1 1
2 (a§—2b§m>\/§
d% ln<c% _ c%d%x n d%mQ) b3 arctan (3(1% \/g

6cs (—ad + be) 3a3 (—ad + bc)
c% —2d%x \/:?
(oo VB o

+

3c3

d§ arctan (
+

3cs (—ad + bc)

command
integrate (1/ (b*x**3+a)/ (d*x**3+c) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

N 81t%a"2d® — 243t*abbc3d* + 162

RootSum <t3 (27a5d3 — 81a*bed? + 81a®b?c?d — 27a2b3c3) + b2, <t — tlog <x
81ta’c?d® — 243t*aSbc3d* + 16

+RootSum <t3 (27a3c2d3 — 81a2bc3d? + 8lab’ctd — 27b3c5) — d?, (t — tlog <w +
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14.2 Problem number 167

/ (c + dz*)* N

(a + b)?

Optimal antiderivative

d?(3a2d? — 8abed + 66%c?) x N 2d3(—ad + 2bc) z° N d'e®  (—ad+be)*x
bt 563 9?2  4ab*(bz*+a)

1
(—ad + be)® (13ad + 3bc) arctan (—1 + M) V2
a

_+_

16a4b1
(—ad + be)® (13ad + 3bc) arctan(l + W) V2
" 16767
(—ad + be)® (13ad + 3bc) ln(—aibixﬁ ++va + x2\/17> V2
32a1bc
(—ad + be)® (13ad + 3bc) In (a%biw\/ﬁ ++va + .’L‘Z\/E) V2
i 32aib%

command
integrate ((d*x**4+c) **4/ (bxx**4+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

5( 2ad*  4cd? 3a’d* 8acd® 6c2d?
5 T R RN >
x(a4d4 — 4a3bed® + 6a2b2c2d? — 4ab3c3d + b4c4)
4a2b% + 4abd x4
+RootSum <65536t4a7b17 + 285610646 — 316368a'%bcd!® + 1577784a 4 b*c?d™ — 46515044 3633 d3 + 89231644

d*z?

* o2
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14.3 Problem number 290

a + bz i
(c + dzn)?

Optimal antiderivative

_ (-ad+bo)z (bc — ad(1 — 2n)) zhypergeom([2, 1], [1 + 1], —427)
2cdn (¢ + dam)? 2c3dn

command
integrate ((a+b*x**n)/ (c+d*x**n) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

14.4 Problem number 352

a + bx?

: - dx
vV—14cx V1+cx

Optimal antiderivative

(2ac? + b) arccosh(cz)  bzv/ex —1 vexr + 1
+
2¢3 2¢2

command
integrate ((b*xx**2+a)/(cxx-1)**(1/2)/ (c*x+1) *x(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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13 11 1 1 11
G2 41 2 L1 G8 —3 107121 e2im
a676 011310 C2$2 a0 676 1 1 10000211)2
Y4992 49 T 474 29y Y
3 - 3
Ar2c 4rz2c
3 1 1 1
e ~17a ~5-501]
6,6 1 3 1 _1 O O c2x2
Yy 4y 2y 40
+ 3
4mrz2¢c3
3 5 3 1
_bGQ,G _ja_Z7_1a_Za_§a1 e2im
10566 5 _3 3 _.1_.1.0 c2z2
4) 4 29 ) ’
- 3
A7z c3
14.5 Problem number 355
/ a + bx? i
‘ - dx
3vV/—1+cx V1+cx

Optimal antiderivative

(a02+2b) arctan(\/cx— 1 \/cac—i-l‘) aver —1 Ver +1
2 + 212

command
integrate ((b*x**2+a) /x**3/ (c*x-1)**(1/2) / (c*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
79 5 5 3 7
2G5’3 ZaZal 2’2’§ 1 . 2G2’6 171757 1a2a1 e2im
ac 66| 3 7 9 9 5 0 c2z? tac 6,6 5 7 1 3 3 0 c2z?
29494402 404 Y9299
— +
3 3
42 Arr2
3 5 3 113
bG5’3 1,171 171)§ 1 'bG2’6 0’1,5,1’171 e2im
6611315 3 c?a? %66 13 11 (c?a?
pobipy 0 N 1 0,2:3
- 3 3
472 42



14.6 Problem number 362

/ a + bz?
: - dx
V—c+dz Ve+dx

Optimal antiderivative

(2ad*+bc )arctanh< dx+6> +bx\/d:c—c‘ Vdz +c

d3 2d?

command
integrate ((b*x**2+a)/ (d*x-c) **(1/2) / (d*x+c) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
1 3 11 1 1 11
G6’2 4714 5757171 2 . G2’6 _57_1’0717231 c2e2im
6,6 0.1.13 1 d*z? 16,6 _11 _1 0.0.0] ¥
Y4994 1° 4 29 Yy Yy
3 3
4r2d 4m2d
3 1 1 1
b 2G6’2 — 4 4 _57_57071 c2
¢ 66 1.3 _1 _1q9p a2a?
LTy T 2y 40y
+ 3
dm2d3

14.7 Problem number 365

/ a + br?
: - dz
3V —c+dx Ve+ dx

Optimal antiderivative

) 9 Vdz —c Vdr+c
(ad?+2bc )arctan< p > +a\/dx_c‘ Vdz +c

2c3 2c2x2



command
integrate ((b*x**2+a) /x**3/ (d*x-c)**(1/2) / (d*x+c) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
oows| DDl 223 saelLis 21
ad G676 37995 d?z? iad G6:6 5 7 3 3 d?z?
29494472 0 404 17§a§a0
— 3 +
4dmr2¢c3 4dm2¢c3
bG5’3 %’%71 1717% 2 ’[;bGz’G Oaia%aialal c2e2im
6611315 3 d?z? 6,6 13 1 d?z?
ia1’1717§ 0 ’ 404 Oaﬁvéao ’
- 3 + 3
4m2c 4dm2c
14.8 Problem number 369
/ x3 (a + bm2) i
(—c + dx)3/2(c + dx)3/2 ’
Optimal antiderivative
(3ad2—|—4bc2) x2 n bzt +2(3ad2+4bc2) Vdr —c Vdzr+c¢
3d4Vdx —c¢ Vdx+c¢  3d®>Vdzr—c Vdzx+c 3dS

command

integrate (x**3* (bxx**2+a) / (d*x-c)**(3/2) / (d*x+c) **(3/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

98



3 1 1
G52 ! -1,0,3,1 2
¢ 6,6 3 1 1 0 1 0 d?a?
T4y 929y 42 9
a 3
2r2d
3 5 3
iCG2’6 27 29 4> 1a 1 1 c2e2im
6,6 5 _3 9.3 _1 d%z?
4 4 r20 2
- 3
2m2d*
7 5 1
3G6,2 T4 4 -2,-1, 271 2
“Se6| _7 3 5 1 _1g &z?
T4y 92y 40T T 9
+b g
2m2d
5 9 7
'3G2’6 _3) 2 47_2a 4a1 c2e2im
166 9 7 3. _5 _3 ol @
T4 14 Ty T 9y Ty

14.9 Problem number 371

/ z(a + bz?) i

(—c + dx)3/2(c + dx)3/2

Optimal antiderivative

c2

_\/da:—c‘ Vdx + ¢ c2d4

(& + %) 22 N (ad®>+2bc?) Vdz —c Vdz +c

command
integrate (x* (bxx**2+a) / (d*x-c) **(3/2) / (d*x+c) **(3/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

99



13 3 1 1 1
G5’3 4 Ea]- O’1a§ 2 ’1:G2’6 1) 29 170)491 c2e2im
66| 1 1 3 1 3 0 d2x2 6,6 1 1 1 1 1 d2x2
402742 41 T T2
@~ S od? - )
2m2cd 2m2cd
3 1 1
G52 T4 4 1’072’1 2
66| s _1 141 P
4) 7 2y 42 2
2m2d*
3 5 3
. G2’6 27 29 4> 1’ 171 c2e2im
16,6 _5 _3 _9 _3 _1 | #7
4 4 r20 2
- 3
2r2d4

14.10 Problem number 372

/ a + bz? dx
(—c+ dz)3/2(c + dz)3/2

Optimal antiderivative

9barctanh dx—e)
wennh (YEZC) Ly,
d3

a Vdr —c¢ Vdzr+c

command

integrate ((b*x**2+a) / (d*x-c) **(3/2) / (d*x+c) **(3/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

100
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3 51 139 101131
G5’3 47 49 2992 2 G2’6 2999 4999 4 c2e2im
66\3 1539 o |®7) "76S 13 10,1,0] ¥
4959 4020 49 4 29 b
al — 3 + 3
2m2cid 2m2c2d
11 11
G52 a4 —ppLl 2
6,6 1 0 114 0 252
BV ERZN RIS
+b g
2w2d
-3 1. -3 _1_14 )
iG2’6 29 YT 4y 20 4 c2e2im
6,6 3 1 3 _1.0.0 d2z?
— 40 14 2 s Uy

14.11 Problem number 373

/ a + bz? e
z(—c+ dz)3/2(c + dz)3/2

Optimal antiderivative

aarctan(“dx —c c\/dx +c > @ b
2T a2
- + ‘ ‘
c3 Vdzr —c Vdz+c

command
integrate ((b*x**2+a) /x/ (d*x-c)**(3/2) / (d*x+c)**(3/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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5 7 5 1315
G5’3 1’171 1727§ c2 ?:G2’6 Oaﬁazalalal c2e2im
6615 3 795 d%z? 6,6 35 1 3 d?z?
02y 0 1 0,320
al — 3 —
2m2c3 223
1 3 3 1 1 1
G5’3 17171 0717§ c2 'G2’6 17 2’_4a0’171 c2e2im
6611373 o |&2| "Wes 11 1 _11 | ®
4°274>512 11 » 252
+bf - 3 - 3
272 cd? 212 cd?
14.12 Problem number 374
/ a + bx?
dz
z2(—c + dx)3/2(c + dx)3/2
Optimal antiderivative
a (2(1 a2+ bc2) T
xVdr —c Vdr+¢  AVdxr—c Vdzr+¢
command
integrate ((b*x**2+a) /x**2/ (d*x-c)**(3/2) / (d*x+c) **(3/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output
Timed out
Sympy 1.8 under Python 3.8.8 output
79 35 11537
dG5’3 ZaZal 29 §a3 c2 idGz’ﬁ 5’]-’1757191 c2e2im
667 o9 5 d?z? 6,6 5 7 1 d?z?
172719593 0 404 5919290
al — 3 + 3
2m2ct orzct
35 13 1 113
G5’3 4 Zal §7§92 c2 iG2’6 _570717§71a1 c2e2im
663 15 3 d?z? 6,6 1 3 1 d?z?
Za1717§92 0 404 57071)0
+ b - 3 + 3
2m2c2d 2m2c2d
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15 Test file number 27

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.3_General/27_1.1.3.4-e_x-
“m-a+b_x"n-"p-c+d_x"n-"q

15.1 Problem number 46

dx

/ (a + bac3)5 (A + Bac3)

Optimal antiderivative

B a®A B a*(5Ab+ aB) B 5a3b(2Ab + aB) B 5a2b%(Ab + aB)
13213 10210 Tx7 2z4
5ab3(Ab+2aB) b*(Ab+5aB)x?> b Ba®
Bl x + 2 + )

command
integrate ((b*x**3+a) *x5% (Bxx**3+A) /x**14 ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
Bb°zb 42 A7b5 n 5Bab*
5 2 2
N —70Ad® + z'?(—4550Aab* — 9100Ba?b?) + z° (—2275Aa%b% — 2275Ba’b?) + 2°(—1300A4a3b? — 650Bab) + =3

91013

15.2 Problem number 47

dz

/ (a + biIJ3)5 (A + Bw3)

Optimal antiderivative

3 a’A 3 a*(5Ab + aB) B 5a3b(2Ab + aB) 3 2a2b?(Ab + aB)
1414 11zt 88 x°
3 513 4
_ Bab (’21;: 20B) | 44(Ab+5aB)z+° iw
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command
integrate ((b*x**3+a) **5% (B¥x**3+A) /x**15,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

Bzt

+ z(Ab® + 5Bab*)

N —44Aa® + z'%(—1540Aab* — 3080Ba?b?) + z°(—1232A4a%b% — 1232Ba’b?) + 2°(—770Aa®b? — 385Ba’b) + z3(-
616214

15.3 Problem number 48

/ (a+b2°)° (A+Ba®)

16

Optimal antiderivative

B a’A B a*(5Ab+ aB) B 5a3b(2Ab + aB) B 5a2b?(Ab + aB)
15215 12712 9z? 36
3 513 .3
_ 5ab (";I;j 2aB) | b }‘;x + b4(Ab + 5aB) In(x)

command
integrate ((b*x**3+a) *x5* (Bxx**3+A) /x**16,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

5.3
BY'T” | 44(Ab + 5Ba) log (z)

N —12Aa5 + z'?(—300A4ab* — 600Ba?b®) + z°(—300A4a%b — 300Ba’b?) + £°(—200A4a®b* — 100Ba’b) + z3(—75A
18015
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15.4 Problem number 49

dx

/ (a+bz3)° (A+ Ba?)

217

Optimal antiderivative

B a’A B a*(5Ab+ aB) B a®b(2Ab + aB) B 10a?b?(Ab + aB)
16216 13213 210 Tz"
5ab3(Ab+2aB) b*(Ab+5aB) b Bax?
T x 2

command
integrate ((b*x**3+a) *x5* (Bxx**3+A) /x**17 ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
Bboz?
2
N —91Aa® + z15(—1456 AbS — 7280Bab?) + z'2(—1820Aab* — 3640Ba?b3) + z°(—2080Aa?b® — 2080Ba3b?) + z°

1456216

15.5 Problem number 111

7
/ (a + bz3) (c + dz3) dz

Optimal antiderivative

a§ ln(a% + b%x) cg ln(c§ + d§x> a§ ln(a% — a%b%m + b%x2>
33 (—ad+bc)  3d3 (—ad+be) 6b5 (—ad + be)
1 1
2 <a3—2b3m)\/§
c% ln(c% —c%d%x+d§x2> a3 arctan<3a% ) \/§
6d3 (—ad + be) 3b3 (—ad + be)

1 1
3_2d52)V3
c% arctan (M) V3

3c3

+

3ds (—ad + be)
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command
integrate (x**4/ (b*x**3+a) / (d*xx**3+c) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

243t%a5b%d8 — 1458t°a’b3cd” + 3

RootSum <t3 (27(13d5 — 81a2bed* + 81ab®c?d® — 27b3c3d2) -, <t — tlog (x +

243t5a5b2d® — 1458t5a5b3cd”
+RootSum (t3 (27a3b2d3 — 81a2b3cd? + 8lab*c?d — 27b5c3) +a?, <t — tlog <x + 3ta p8tTa’bed” +

15.6 Problem number 115

1
/ (0t 62%) (c+ da®)

Optimal antiderivative

b3 1n<a% + béfv> d3 ln(c% +d%x) b3 1n<a§ —asbiz + b§x2>

3a3 (—ad+bc)  3c3 (—ad+bc) 6a5 (—ad + be)
(a%—Zb%m)\/?) /3

2
d% ln<c% —c%d%w—i-d%xQ) b3 arctan( P

+ 2 2
6¢3 (—ad + bc) 3a3 (—ad + bc)
1 1
5_2d82)V3
ds arctan (M) V3
3c3
_+_

3cs (—ad + bc)

command
integrate (1/ (b*x**3+a)/(d*x**3+c) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

81t*a"c?dd — 243t*aSbcPdt + 162

RootSum <t3 (27a5d3 — 8la*bed? + 81a3b%c%d — 27a2b3c3) + b2, <t — tlog <x +

1t*a7c2d® — 243t*a%bc3d* + 1
+RootSum (t3 (27a3c2d3 — 81a%bc®d? + 8lab’ctd — 27b3c5) —d?, <t — tlog (.’L‘ + 8lt7a’c Stabe’d” + 16
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15.7 Problem number 769

iL‘7
/ (o b (c+ dat) @@

Optimal antiderivative

aln(bw4+a) cln(dw4+c)
" 4b(—ad +bc) ' 4d(—ad + be)

command
integrate (x**7/ (b*x**4+a) / (d*x**4+c) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

a3d2 2a2cd 4 abc2 42 a2cd 4 2abc2 42 b263
4 | blad—bc) ad—bc " ad—bc T “C€ 4 | “ad—bc " ad—bc ' 4“2 dlad—bc)
alog | x* + adTbe clog | x* + adbe

4b (ad — bc) 4d (ad — bc)
15.8 Problem number 774

IL'g
/ (0 b2 (o + dat) @

Optimal antiderivative

3 2vb 3 22v/d
72 a2 arctan( Ja > c? arctan( Je )

2bd 2b3 (—ad + be) 243 (—ad + be)

command
integrate (x**9/ (b*x**4+a) / (d*x**4+c) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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3 3
4at & 3,3,6(_a\3 2,4 5( a3\ sa2a(_a3\3 ,653(_ad\3 st _
- a p3  a%bid (7%3) a2bted (7‘;—3) abBc2d (7‘;—3’) 634 (7%3> c b3
_a’i 10 xz + - ad—bc - (ad—bc)3 + (ad—bc)3 + (ad—bc)3 - (ad—bc)3 - ad—be
S a¥cd?+ab2d+ab?c?
4 (ad — bc)
atdt _a73 3,3 .6 a3% 2,4 5 a3% 5 2.4 as% 633 a3% o _a73
3 b3 +a b°d <_§g> _a b=cd <_§§) _ab c?d (_?5> +b cd (_Eg> + b3
& log | 22 + ad—be (ad—bc)3 (ad—bc)3 (ad—bc)3 (ad—bc)3 ad—be
B 8 aPcd?+aZb2d+ab2c3
+
4 (ad — bc)
3 3
4q4 _< 3,3,6(_B\3  2a.5(_ 33 s2a(_B3Y\E el B3)E s _&
3 a d3 a°b°d (—;—3) a“b™cd (—2—3> ab®c?d (—%) b cd (_%> c d3
_c log | 2 + _ ad—be T edb0d T a3 v @ate® T (adbed | adbc
B % aPcd?+a2bc2d+ab2c
4 (ad — be)
3 3
atat _< 5,3.6( 3\3 24 5( B\5 524f B\3 683 B\ bt _c
3 d3 a®b°d (—d—3) a“b*cd (—d—s) abc?d (—d—g) b°cd (—d—S) d3
_c log | 2 + adbe T (@ab9®  (adb0®  (@a—b93 1 (ad-be)® ' ad-bc
d3 g a3cd?+a2bc2d+ab?c3
+
4 (ad — bc)
2172
+ 2bd

15.9 Problem number 777

| syt
2% (a + ba?) (c + dzt) *°

Optimal antiderivative

5 AN /d
1 bzarctan<\/a—) dzarctan<\/€>

" 2ac2® 263 (—ad + bo) 2¢3 (—ad + be)

command
integrate (1/x**3/ (b*x**4+a) / (d*x**4+c) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
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Sympy 1.8 under Python 3.8.8 output

output too large to display

15.10 Problem number 1013

XL

[l
\/—1+\/9? \/1+\/a?

Optimal antiderivative

arccosh(v/z') + v/z' \/—1+\/E‘\/1+\/9?‘

command
integrate (x**(1/2) / (-1+x**x(1/2))**x(1/2) / (1+x**(1/2))**(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
3 1 1 1 3 5 3 1
o2 —1 71 —3—2:0,1); G2 g~ L—1 31 o2im
6,6 6,6
_1a Z: %7 4117070 ? _%a_% 37 1a 1a0 ¢
o3 o3

16 Test file number 29

Test folder name:

test_cases/1_Algebraic_functions/1.1_Binomial_products/1.1.3_General/29_1.1.3.8_P-
X-c_x-"m-a+b_x"n-"p

16.1 Problem number 72

/ (a + bx)* dz

c+dz3
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Optimal antiderivative

dabdr  biz2 (b c% (—4a3d + b3c) — d% (—a4d + 4a b3c)> In (c% + dé’r)
+

d 2d 3¢5 df
(b s (—4a’d +bc) — ds (—a'd+4a b3c)> In <C§ —c3dsz + d%I2) 2a%6%In(dz® + ¢)
B 6c3ds o * d
(1,46% +4abPcds —4a3beid — a4d%> arctan (W) V3
! 3c3ds
command

integrate ((b*x+a) **4/ (d*x**3+c) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

4ab®z N btz?
d 2d
+RootSum (27t302d5 — 162t%a°b*c*d" + t(36a"bed" + 171a*b*c?d® + 36ab"c?d?) — a'?d* + 4a°bPcd® — 6a°b5c?d” -

16.2 Problem number 129

/ ¢+ dz + ex?
(a — bzt)®

Optimal antiderivative

m(e x2 +dr+ c) x(5e 2+ 6dz + Tc ) 3darctanh ( >
8a (—bzt + a)? 3202 (—bz* +a)

arctan(”“)( 5eva’ +21cf arctanhE) 5eva’ +2lcf)

NH ;N»—- IO\U\

a4

+

6404 bi 6401 bi
command

integrate ((exx**2+d*x+c)/ (—b*x**4+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output
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Timed out

Sympy 1.8 under Python 3.8.8 output

— RootSum (268435456t4a11b3 + t*(—6881280a’b*ce — 4718592a°b%d?) + ¢(—153600a*bde® — 2709504a°b%c%d) —

—1lacz — 10adz? — 9aex® + Thex® + 6bdz® + 5bex”
32a4 — 64a3bxt + 32a2b2%28

16.3 Problem number 130

/ ¢+ dz + ex?
(a4 bzt)®

Optimal antiderivative

9 2 3darctan | 220
z(ez? +dz+c) x(5ex? + 6dz + Tc) Va

8a (bzt + a)? 32a? (bz* +a) 1602 Vb
ln(—a%b%x\/? ++va' +x2\/5> (—56\/5 + 210\/17> V2
- 25641 b
ln<a%b%m\/§ ++va + xQ\/E> (—56\/07 + 210@) V2
+
2564 1 b
1
arctan(—l + I’I“’EI/?) (56\/(7 + 21cx/17) V2
a
+
12804 b1
1
arctan(l + 1’4’”21{/5) <5e\/a + 210\/(7) V2
a
+
12804 b1

command
integrate ((e*xx**2+d*x+c) / (bxx**4+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum (268435456t4a11b3 + t%(6881280a°b%ce + 4718592ab?d?) + t(153600a*bde® — 2709504a3b*c*d) + 6254’

n 11lacz + 10adx? + 9aex® + Thex® + 6bdx® + Sbex”
32a% + 64a3bxt + 32a2b2%28
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16.4 Problem number 131

/ ¢+ dz + ex?
(a — bzt)*

Optimal antiderivative

S

22v/b
z(ez®? +dr+c) z(9ez? + 10dz + 11c) N z(45e z? + 60dz + T7c) N 5d arctanh( )
12a(=ba* +a)’ 960> (b2t +a)’ 3840% (—bz' + a) 3245 v/b

arctan(bM)( 15ev/a’ +77cf)+arctanh< )(156f +77cf>

ad

+
95604 bi 95604 bi

command
integrate ((e*x**2+d*x+c)/ (~b*x**4+a) **4,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum <68719476736t4a15b3 + t?(—1211105280a%b*ce — 838860800a°b*d?) + t(18432000a°bde” + 485703680a’

+ —153a2cx — 132a2dz? — 113a2ex3 + 198abex® + 160abdz® + 126abex” — T7b2cx® — 60b2dz10 — 45h%ex!!
—384a% + 1152a5bz4 — 115206228 + 384a3b3x12

16.5 Problem number 132

/ ¢+ dz + ex?
(a + bz?)*

Optimal antiderivative

:c(e z? + dz + c) x(Qe z? + 10dzx + 110) + x(45e z? + 60dx + 770)
12a (bzt + a)® 96a2 (bzt + a)? 384a3 (bz* + a)
2
5darctan<x\/\§7> ln(—a%b%z\/f ++va' —I—xQ\/lT) (—156\/3 + 77cﬁ> V2

+ —

3202 Vb 1024a < b1
1n<a%b%m\/§ +Va +x2\/17) ( 15e/a + 770\/17) NG

10240 '€ b
arctan< 1+ bz”f> (15ef + 77cf) V2
51207 bi

arctan<1 + b4“f> (ISef + 77cf) V2

51204 bi

+

3
1

+

_|_
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command
integrate ((e*x**2+d*x+c) / (bxx**4+a) **4,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum <68719476736t4a15b3 + t%(1211105280a°b%ce + 838860800a°b%d?) + ¢(18432000a°bde® — 485703680a b

N 153a%¢cx + 132a2dz? + 113a2ex® + 198abez® + 160abdz® + 126abex” + 77b%cx® + 60b%dz0 + 45b%ex!!
384a8 + 1152a5bx4 + 1152a4b2x8 + 384a3b3x12

16.6 Problem number 150

/c+d:c+ea:2+fm3
(a — bzt)®

Optimal antiderivative

Vb
z(5ex? +6dr+Tc) af +br(ex? +dz+c) 3darctanh< Va )
32a% (~bz* +a) 8ab (—bz* + a)? 1605 Vb
1 1
arctan(l"‘;) (—5eﬁ + 21cﬁ) arctanh(?) (56\/5 + 21C\/F)
- - + :
641 bi 64a 1 b

command
integrate ((f*x**3+e*xx**2+d*x+c) / (~b*x**4+a)**3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

— RootSum <268435456t4a11b3 + ¢?(—6881280a’b?ce — 4718592a°b°d?) + t(—153600abde® — 2709504a°b%c*d) —

B —4a2f — 11labcx — 10abdz? — 9abex® + Tb2cx® + 6b2dxS + 5b2ex”
32a*b — 64a3b%x* + 32a2b328
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16.7 Problem number 229

dad 6 9
/c+ z° +ex® + fx i

z7 (a + bx3)

Optimal antiderivative

c —ad+bc (a’e—abd+b%c)In(z) (—af + a®be —ab?d+ b3c)In(bz® + a)
6a x6 3a2x3 a’ 3a3b
command

integrate ((f*x**9+e*xx**6+d*x**3+c) /x**7/ (b*x**3+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—ac+ 23(—2ad +2bc) = (ae — abd + b%c) log (z)  (a®f — a*be + ab®d — b3c) log (§ + z°)
+ +
6a2x5 a3 3a3b

16.8 Problem number 245

da? 6 9
/c—l— z° + ex® + fx i

z° (a + bx3)

Optimal antiderivative

c —ad+be  —a’e+abd—be (—0’f+a’be—ab’d+bc)n (a% + b%x)
" 8az® 5a22° 2a3x2 - 305 b3
(—a3f + abe — a b%d + b3c) In (a% - a%b%w + b%a:Q)
+ 11 .1
6a3 b3
1 1
5_2p32)V3
(—a3f + a%be — ab?d + b3c) arctan <(a3;)> V3
a
+
3a%b%
command

integrate ((f*x**9+e*xx**6+d*xx**3+c) /x**9/ (bxx**3+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum (27t3a11b —a®f3 + 3aBbef? — 3a"b2df? — 3a"b%e? f + 3a®b3cf? + 6a%b3def + abbPe® — 6aPbicef — 3ab’

—5a%c + 2% (—20a’e + 20abd — 20b%c) + z3(—8ad + 8abc)
+
40a3z8
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16.9 Problem number 255

/c+dm3+em6—|—fac9
z (a + ba3)?

Optimal antiderivative

(2a3f — a®be + b3c) In(bz® + a)

fz?  —a®f +a’be—ab?d+b3c cln(x) B
3b2 3a b3 (bx3 + a) a? 3a2b3
command

integrate ((f*x**9+e*xx**6+d*x**3+c) /x/ (bxx**3+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—a3f + a?be — ab*d + b3c Lw?’ + clog(z) (2a®f — a®be + bc) log (§ + =)
3a2b® + 3abiz® 3b? a? 3a2b3

16.10 Problem number 261

/ z"(c+dzd + ex® + faf) p
x
(a + bx3)?

Optimal antiderivative

(—4a3f + 3a%be — 2ab%d + b3c) 2?2 (3a®f — 2abe + b*d) 2°  (—2af +be)x®  fal
265 5b4 8b3 112
a(—a3f + a2be — a b2d + b3c) 72 a% (—14a3f + 11a2be — 8ab%d + 5b3c) ln<a% + b%w)
17
9s

365 (bz3 + a)
2 3 2 2 3 2 1.1 22
a3 (—14a®f + 11a”be — 8a b?d + 5b3c) ln<a3 —a3bsz +b3x >

- 18b%
<a§—2béz>ﬁ> \/g

ab (—14a®f + 11a?be — 8a b*d + 5b3c) arctan( -
a3

17

+
9bs

command
integrate (x**7* (£xx**xQ+e*x**6+d*x**3+c) / (bkx**3+a) **2,x)
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Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
s(_af | e, (30 20 d
v < st 8b2> te < 5t 505 T Bp2

of 2a%f N 3a’c ad ¢ z?(—a*f + aPbe — a?b%d + ab’c)
* R R I 305 + 3623

+RootSum (729t3b17 + 27440t f3 — 64680 %be f? + 4704a°bdf? + 5082a°b%€® f — 2940a8b3cf? — 7392a8b3def —

11
4=
1162

16.11 Problem number 263

dxr

/ z*(c+ da3 + ex® + faf)
(a + bx3)?

Optimal antiderivative

(3a%f — 2abe + b*d) z*  (—2af +be)z® fxd (—adf + a’be — ab?d + b3c) z?

2b% 563 82 3b% (b3 + a)
(~116%f + 8a%be — 5ab?d + %°c) Inai + biz)
- 9a35bs
(—lla f + 8a%be — ba b d + 2b c) ln(a3 —a3bsz 4+ b3z )
+ 114
18a3b’s
1 1
3-2b32) V3
(—11a®f + 8a%be — 5a b*d + 2b3c) arctan <(a31x)> V3
a3
- 9a3bs
command

integrate (x**x4* (£xx**xQ+e*x**6+d*x**3+c) / (bkx**3+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

s( 2af bC ) 42 3a’f ae  d N z%(af — a’be + ab’d — bc)
200 v 2p? 3ab* + 3b5z3

+RootSum (729t3ab14 —1331a° f3 + 2904a8be f2 — 1815a"b2df? — 2112a"b%e® f + 726a8b3¢cf? + 2640ab3def + 51

fa®
T
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16.12 Problem number 265

dzx

/ z(c+ d? + ex® + fz9)
(a + ba3)?

Optimal antiderivative

(=2af +be)z®> fab (—adf + a’be —ab’d + bc) 2?
263 5b2 3ab® (bx® +a)
(8a3f — 5a2be + 2a b%d + b3c) In <a% + b%x)

9a3b’s
(8a3f — 5a2be + 2a b%d + b3c) In (a% — asbiz + b%:cQ)

+ 411
18a3bs
1 1
a3 —2b3zx \/g
(8a3f — 5a’be + 2a bd + bc) arctan <<3%)> V3

1

Qa%bT

[

command
integrate (x* (f*x**9+exx**6+d*x**3+c) / (bxx**3+a) ¥*2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

22 (—=a3 f + a2be — ab?d + b3c
z? _ﬁJri + ( f23 4.3 )
3a%b° + 3ab*x

+RootSum (729t3a4b11 + 512a° 3 — 960a8be f2 + 384a"b2df? + 600a"b%e? f + 192a8b3cf? — 480a8b3def — 125a5b

fa°
02

16.13 Problem number 268

/c+dac3+ex6+fx9
23 (a + ba3)?
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Optimal antiderivative

c fr  (—a®f +a%be —ab?d+b3c)z

~ 2a2g2 * 2 3a2b? (bz3 + a)
(403 — a%be — 2082 + 56%¢) In a3 + bis )
- 9a5b3
(40f — aPbe — 2002 + 56%¢) In(af — aibia + bia?)
+ 8.7
1845b3

b
1 1
3-2b3 3
(4a3f — a’be — 2a b*d + 5b° ) arctan <W
a3

)
+

W~

9a5b
command
integrate ((f*x**9+e*xx**6+d*x**3+c) /x**3/ (b*x**3+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—3ab’c + 23 (2a3f — 2a2be + 2ab*d — 5b3c)
6a3b2x2 + 6a2b3x®

+RootSum <729t3a,8b7 + 64a° f3 — 48a8bef? — 96a"b%df? + 12a"b%e% f + 240a°b3cf? + 48a°b3def — abbPe® — 120a

fz

T

16.14 Problem number 269

/c—l—dz3—|—ew6 + fa?
5 (a + bx3)®

Optimal antiderivative

c —ad + 2bc (—a3f +a?be —ab’d + b3c) x2
4a’z* alz 3a3b (bz3 + a)

(2a3f + a2be — 4a b?d + 7b3c) In (a% + b%x)
- Qa%bg

(2a3f + abe — 4a b?d + Th3¢ <a§ — a3bsz + b§x2>
+

i

(a% —2b% z) \/5

il
3a3

)1
18a3 b
)

(2a3f + a?be — 4a b*d + T3¢ rctan( ) V3

ot

923 b
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command
integrate ((f*x**9+e*x**6+d*x**3+c) /x**5/ (b*x**3+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum (729t3a10b5 + 8a% f3 4 12a8bef2 — 48a"b%df? + 6a"b?e®f + 84aSb3cf? — 48aSb3def + abb3e3 + 84a5bice

N —3a2bc + b (—4a3f + 4a%be — 16ab%d + 28b3c) + 23 (—12a2bd + 21ab2c)
12a%bz* + 12030227

16.15 Problem number 403

dx

/ z*(c+dz + ex? + fz3 + gzt + ha)
a + bx?

Optimal antiderivative

_a(-ah+tbe)z + (—af + be) 22 N (—ag + bd) =3 " (—ah + be) z*

b3 2b2 3b2 4b?

25 gz®  hat a3 (1)% (—af +be) + as (—ah + be)) In (a% + b%x>
T e T T PYEL

as <b%(—af + be) + a3 (—ah + be)) ln(a% —a3biz + b%m2> a(—ag + bd) In(bz® + a)
- 6b% - 363

1 1
a3 —2b3zx \/g

a§ (b%c - a%be — abgf + a%h> arctan<<3%)> V3

+
363
command

integrate (x**4* (h*x**5+gkx**4+f*x**3+e*xx**x2+d*x+c) / (b*x**3+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

A e\ (a9 A\ of af e\, (a’h ae
4% 4b 3b2  3b 202 2b b3 b2

+RootSum (27t3b10 + t2(—27a%b" g + 27ab®d) + t(—9a*b* fh + 9a*b*g® + 9a3boch — 18a*b°dg + 9a3b e f — 9a%b0c

f2°  ga®  ha”
T e T
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16.16 Problem number 404

dzx

/ z3(c+dz + ex? + fz3 + gzt + ha)
a + bx?

Optimal antiderivative

+

(—af+bc)x 4 (—ag + bd) z* + (—ah + be) z3 4 fz* gazb

b2 2b2 3b2 4b 5b
B 26 as (b%(—af + be) — a%(—ag + bd)) ln(a% + b%m)
+ - 8
6b 3b3
as (b% (—af +bc) — as (—ag+ bd)) In (a% —asbiz + b3w2> a(—ah + be)In(bz® + a)
* : - 36
6b3
1 1
a3 —2b3zx \/§
as (bgc + asbd — ab%f — agg) arctan<(3%>> V3
+ g
3bs
command

integrate (x**3* (hkx**x5+gxx**k4+f*x**3+e*xx**2+d*x+c) / (bxx**3+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

s(_oh e\, of_ 09  d _af ¢
‘”( 3b2+3b>+w< 2b2+2b>+m( b2+b>

+RootSum (27t3b9 + ¢ (—27a266h + 27ab7e) + t(9a4b3h2 — 18a3b*eh + 9a3b* fg — 9a%b%cg — 9abdf + 9abde? +

fz*  gx®  hab
T T e

16.17 Problem number 405

dz

/ z%(c+dz + ex? + fz3 + gzt + ha)
a+ bx3
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Optimal antiderivative

(—ag +bd) = + (—ah + be) 22 n f a3 n gz* hab

b2 2b2 3b 4b 5b
a3 (b% (—ag + bd) — a3 (—ah + be)) In (a% + b%m>
- 8
3b3
1/,1 1 ’ 2 1.1 2 o
as <b3 (—ag +bd) — a3 (—ah + be)) ln(as —a3bsz+b3x ) (—af +bc)In(ba® + a)
+ B + 32
6b3
1 1
5-2p32)/3
as (b%d +asbe — ab%g — a%h> arctan(W) V3
+
3b3
command

integrate (x**2* (hkx**x5+gkx**4+f *x**3+exx**2+d*x+c) / (b*x**3+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

of_oh e\ (_ag9 d
T\ T2 ) T\ T Ty

+RootSum <27t3b8 + ¢ (27ab6f - 27b7c) + t(9a3b3gh — 9a%b*dh — 9a%beg + 9a2b* f? — 18abScf + 9ab®de + 95 ¢

16.18 Problem number 406

dz

/ z(c+dz + ex® + fz? + gz* + ha®)
a + bx3

Optimal antiderivative

2 2 1,1
(—ah +be)z N fa?  ga®  hat (b3(—af+bc)+a3(—ah+be)) ln(as +b3:c)

52 % T3 T 4 3036
(b% (—af +bc) + ag(—ah + be)) 1n<a§ —asbiz+ b§x2) (—ag +bd)In(bz? + a)
+ 1.7 + 352
6a3b3

1 1
5_2p32)V3
(bgc —adbe— ab%f + agh) arctan <M> V3

3a3

=
Wl

3a3b
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command
integrate (x* (h*x**5+gkx*k*x4+f*x**3+e*xx**2+d*x+c) / (b*x**3+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

_oh e
" b

+RootSum <27t3ab7 + ¢ (27a2b5g - 27ab6d) + t(—9a3b3fh + 9a3b3g2 + 9a%b*ch — 18a%b*dg + 9ab*ef — 9ab’ce -

16.19 Problem number 407

/c+dx+em2+fw3+g:c4+hx5
dx
a + bx3

Optimal antiderivative

fr g2 had (b%(—af + be) — a%(—ag + bd)) ln<a% + b%x)
b T T 30355
(b%(—af +bc) — a3 (—ag+ bd)) 1n<a§ —asbiz + b§w2> (—ah + be) In(b2? + a)
o 2.5 + 2
6a3bs 3b
1 1
5-2p32)V3
(b%c + a3bd — ab%f — a%g) arctan <(as331$)> V3
a3
- 3a3b3

command

integrate ((hxx**x5+gxx**x4+f*xx**x3+exx**x2+d*x+c) / (b*x**3+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum (27t?’(12b6 + ¢ (27a3b4h — 27a2b5e) + t(9a4b2h2 — 18ab3eh + 9a3b3 fg — 9ab*cg — 9ab*df + 9abe? +
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16.20 Problem number 491

/c+d:v+ea:2+f:v3
(a + bzt)?

Optimal antiderivative

Vb
z(5ex? +6dr+Tc) —af +bz(ex? +dr+c) 3darctan< Va )

_|_
32a2 (bz* +a) 8ab (bz* + a)? 16a3 Vb
ln(—a%bix\/? ++va + 332\/E> (—5eﬁ + 210\/(7) V2
1,3
256a°4 b4
In(aibizv2 +va +22Vh ) (~5ev/a +21evh ) V2
+
2564 1 bi
bizy/2
arctan( —1 + ””T (56\/5 + 2IC\/F) V2
128a 1 b1
biz\/g
arctan| 1+ 222Y-2 (56\/(7 + 210\/17) V2
ai

12804 bi

+

+

command
integrate ((f*x**3+e*x**2+d*x+c) / (b*xx**4+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum (268435456t4a11b3 + t%(6881280a°b%ce + 4718592ab?d?) + t(153600a*bde® — 2709504a3b*c*d) + 6254’

n —402f + 1labcx + 10abdz? + abex® + Th%cx® + 6b2dxS + 5b%ex”
32a*b + 64a3b%x* + 32a2b3x8



124

17 Test file number 33

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.1_Quadratic/33_1.2.1.2-
d+e_x-"m-a+b_x+c_x"2-"p

17.1 Problem number 255

/ (bm + czr:2)3

d
d+ex)’

Optimal antiderivative

d3(—be +cd)®  3d2(—be + cd)? (—be + 2cd)
o 6 T 5
6e” (ex + d) 5e7 (ex + d)
3d(—be + cd) (b%e* — bbede + 5c2d?) N (—be + 2cd) (b%e® — 10bcde + 10c?d?)
4€7 (ex + d)* 3e7 (ex + d)?
3c(b?e? — Bbede + 5¢%d?)  3c2(—be + 2cd) N c3In(ez + d)
2¢7 (ex + d)? e’ (ex + d) e’

command
integrate ((c*x**2+b*x) **3/ (exx+d) **7 ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

c3log (d + ex)
7
€
+—§£é—ﬁww%?—mw%%+1M&&+x%—m%8é+3mé@ﬂ+x%—%wm@—%%8@1+wméﬁe
60dSe” + 360d

17.2 Problem number 256

/ (bz + c:c2)3 e

(d+ ex)8

Optimal antiderivative

_ﬁem+mf+£ew+mme+%@

7e7 (ex + d)” 2¢7 (ex + d)°
3d(—be + cd) (b%e? — Bbede + 5c2d?)  (—be + 2cd) (b%e? — 10bede + 10c%d?)
B 5¢7 (ex + d)° * 4€7 (ex + d)*
c(b*e? — bbede + 5c2d?)  3c%(—be + 2cd) c

e (ex + d)® 27 (ex +d)> € (ex+d)
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command
integrate ((c*x**2+b*x) **3/ (e*x+d) **8,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—b3d3e® — 4b%ed*e? — 10bc2dPe — 20c3d8 — 1403826 + x5(—210b0266 — 42003de5) + 37:4(—140122066 — 350bc2de® -
140d7e” + 980d8e8 1 -

17.3 Problem number 275

(d+ex)”
(b + cx?)?

Optimal antiderivative

d7 d6(—7be + 3Cd) 66(—3b6 + 7Cd) T 67.'172 (—be + Cd)7

" 2b322 + biz + ct 2¢3  263¢5 (cx + b)?
(—be + cd)® (4be + 3cd) ~ 3d°(Tb%e? — Thede + 2¢%d?) In(z)
b4cd (cz + b) b5
3(—be + cd)® (2b%€? + 3bede + 2c2d?) In(cz + b)
boch

command
integrate ((e*x+d)**7/ (cxx**2+b*xx) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output

3be”  7de
NTa e

N —b*cPd” + 23 (8b7ce” — 42b5c%de® + 84b Pd?ed — TOb*ctd3e? + 42b2cPdPe? — 42bc"d% + 12¢3d) + 2% (ThBe” — 3E
266522 + 4b5

5 2.2 2 12 —21b3c*de2+21b2c%d%e—6bc8d” +3bc* d° (Tb?e? —Thede+2c%d?)
eTg2  3d°(Tb%e? — Thede + 2¢*d?) log (“’ T 6b7eT—21b5cded b P dRed —A2bP P e+ A2bcd doe—T12cTdT

+ +
2¢3 b5
3b(be—cd)® (2b262+3bcde+202 d2)
_ 5 2 92 2 12 —21b3cd®e2421b2cPdBe—6bcBd7 + -
3(be — cd)® (2b%e? + 3bede + 2¢?d?) log (:v + T T TR i S B i P T

+ bdcd
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17.4 Problem number 486

(a+ca:2)3
/ d+en)® &

Optimal antiderivative

(a€? —i—cdz)3 6cd(ae? +cd2)2 B c(ae® +cd?) (ae®+5cd?)

8e7 (ex + d)® 7e7 (ex + d)" 2¢7 (ex + d)°
4c*d(3ae® + 5cd?)  3c?(ae® + 5cd?) 2c3d 3
5e7 (ex + d)° 4€7 (ex + d)* e (ex +d)®  2€7 (ex + d)>

command
integrate ((cxx**2+a) **3/ (exx+d) **9,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—35a3e8 — 5a2cd?et — 3ac?d*e? — 5c3db — 280c3de®x® — 140c3e86 + w4(—210a0266 — 35003d264) + x3(—168a02d‘
280d8e” + 2240d"eBx + 7840d8e9x2 + 15680d%e10x3 + 19600d4ell x4 +

17.5 Problem number 487

/ (a+ cz?)’ s

(d+ ex)'0

Optimal antiderivative

(ae®+ cdz)3 3cd(ae? + cdz)2 _ 3c(ae? 4+ cd?) (ae? + 5cd?)

9¢7 (ex + d)° 4e7 (ex + d)® 7¢7 (ex + d)”
2c%d(3ae? + 5cd?)  3c%(ae® +5cd?) 3c3d 3
3e7 (ex + d)° 5e7 (ex + d)° 27 (ex + d)*  3€7 (ex + d)°

command
integrate ((c*x**2+a)**3/ (exx+d) **10,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—140a3€e8 — 15a2cd?e* — 6ac?d*e® — 5c3d8 — 630c3dedz® — 420c3eb28 + 4 (—7560,0266 — 63003d264) + 23 (—504ac
1260d%7 + 11340d8e8z + 45360d7e%22 + 105840d6e1023 + 158760d%ellx4 + 1587
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17.6 Problem number 1288

(bd + 2cdz)5/?
a+ bx + cx?

Optimal antiderivative

3
2

4d(2cdz + bd)
3

3
+2(—dac+ b%) 7 d arctan( d(2ce +b) )

(—4ac + bQ)% Vd
d(2cz +b) >
(—4dac + b2)i Vd

3
—2(—4ac+ b2) 143 arctanh(

command
integrate ((2*cxd*x+b*d) **(5/2) / (ckx**2+b*x+a) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

32abed' RootSum (¢*(16384a%cd® — 122880%%¢*d° + 3072abcd® — 2566°0°) + 1, (¢ > tlog (16tacd? — 4th?d® +
—32abed’ RootSum (¢4(163840%¢*d° — 122880%622d° + 3072ab*cd® — 2564°d°) + 1, (£ 1 tlog (16tacd® — 4tb*d?
—16acd® RootSum (¢ (1024acd® — 256%d?) +1, (¢ - tlog (256t>acd? — 64¢*d” + Vbd + 2cda ) ) )

—86%d* RootSum (#4(16384a%¢*d° — 12288a%%c%d® + 3072ab*ed® — 2561°d°) + 1, (¢ > tlog (16tacd? — 4tb%d? +
+8b%d* RootSum (#4(163840%¢*d° — 122880%622d° + 3072ab*cd® — 2564°d°) + 1, (£ 1 tlog (16tacd® — 4tb?d? + -
+8b2d3 RootSum <t4(1024acd2 — 256b%d2) +1, (t — tlog (256t3acd2 — 64t3b2d* + v/bd + 2cdx )))

— 862" RootSum (#*(1024acd? — 2566%d7) + 1, (¢ — tlog (256t°acd? — 64t°%d? + Vod + 2cda ) ) )

+4b%d° RootSum (#4(1024acd? — 2566d?) + 1, (¢ — tlog (256t%acd? — 64t°%d* + Vod + 2cd ) ) )

4d(bd + 2cdz)?
+ 3
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17.7 Problem number 1478

2 2,.2\2
/(a +2abx+bm) i

(d+ ex)?

Optimal antiderivative

_ (—ae+bd)*  4b(—ae+bd)’ b (—ae+bd)®  4b%(—ae+bd) bt
8ed (ex +d)®  Ted (ex+d)’ e’ (ex + d)° 5¢5 (ex +d)° 4’ (ex + d)*

command
integrate ((b**2*x**2+2*%a*bxx+a**2) x*2/ (e*x+d) **9,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—35a%e? — 20a3bde® — 10a2b2d2%e? — 4ab3d3e — b*d* — TOb%etzt + 23 (—224ab3e4 — 56b4de3) + x2 (—280a2b2e4 -1
280d8e® + 2240d"ebz + 7840d%e"z2 + 15680d%e8z3 + 19600d4ez4 + 15680d3e10z

17.8 Problem number 1479

2,9 2,.2\2
/(a + abw+bm) i

(d+ ex)'0

Optimal antiderivative

_ (—ae+bd)*  b(—ae+bd)® 6b*(—ae+bd)’  20°(—ae+bd) bt
9¢5 (ex +d)°?  2e5 (ex+d)®  7ed (ex +d)T 3¢5 (ex +d)®  5ed (ex + d)°

command
integrate ((b**2*x**2+2*axbxx+ax*2) **2/ (e*xx+d) **10,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—T70a%e* — 35a3bde® — 15a2b%d2e? — 5ab3dPe — b*d* — 126b%ez? + x3(—420ab3e4 — 84b4de3) + x2 (—54Oa2b264 —
630d%€® + 5670d8ebz + 22680d7e 22 + 52920d8e8x3 + 79380d%e%x4 + 79380d4el0x> + 529
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17.9 Problem number 1480

dx

/ (a2 + 2abx + b2.’L'2)2
(d+ ex)!!

Optimal antiderivative

_ (—ae+bd)* | 4b(—ae+bd)’® 3b*(—ae+bd)®  4b*(—ae + bd) bt

10ed (ex +d)'° 9’ (ex + d)° 4e5 (ex + d)® 7e5 (ex +d)’ 6D (ex + d)°

command
integrate ((b**2*x*x2+2*axbxx+a**2) *x*2/ (e*xx+d) **11,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—126ae* — 56a3bde® — 21a’b?d?e? — 6abPd3e — b*d* — 210b*esr?* + 23 (—720abPe* — 120bde?) + z2 (—945a%b%*
1260d1%€® + 12600d°ebx + 56700d8e”z2 + 151200d7e8x3 + 264600d6e%z* + 317520d°e105 + 264600d*

17.10 Problem number 1495

/ (a2 + 2abx + b2m2)3 i

(d + ex)b

Optimal antiderivative

b5x  (—ae+bd)°  3b(—ae+bd)®  5b*(—ae + bd)*
€8 5et (ex +d)®  2€7 (ex +d)* e (ex + d)®
1063(—ae + bd)®  15b%(—ae + bd)®>  6b5(—ae + bd) In(ez + d)
e’ (ex+d)? € (ex+d) e’

command
integrate ((b**2*x**2+2%axbkx+a**2) x*3/ (exx+d) **6,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

box N 6b°(ae — bd) log (d + ex)

e e’
+ —2a%¢8 — 3a5bde® — 5atb?d2e* — 10a3b3d3e3 — 30a2b4d*e? + 137ab5d%e — 87b8d6 + x4 (—150a2b466 + 300ab°ded -
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17.11 Problem number 1496

2 4 924b b223
/(a—i—aw—l— x)dac

(d+ex)”

Optimal antiderivative

(—ae + bd)® N 6b(—ae + bd)°  15b*(—ae + bd)* N 2006%(—ae + bd)*

6e7 (ex+d)°®  5e7 (ex +d)° 4€7 (ex + d)* 3e7 (ex + d)°
_ 15b*(—ae +bd)* | 6b°(—ae+bd) | boln(ez +d)
2e7 (ex + d)> e’ (ex +d) e’

command
integrate ((b**2*x**2+2*%axbxx+a**2) x*3/ (e*xx+d) **7 ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

b8 log (d + ex)
e’
N —10a5¢® — 12a°bde® — 15a*b2d2e* — 20a3b3d3e3 — 30a?b*d*e? — 60abSdde + 147H5d5 + 25 (—360ab5e® + 360b%de®

17.12 Problem number 1526

(d+ ex)”
/ 2 223dx
(a? + 2abx + b%x2)

Optimal antiderivative

eS(—6ae +7bd)z  €7x>  (—ae+bd)” _ Te(—ae+ bd)® _ Te*(—ae+ bd)®

b7 266 568 (bx +a)® 448 (bz +a)’ b8 (b + a)®
B 35¢3(—ae + bd)* B 35¢(—ae + bd)® 4 21€%(—ae + bd)? In(bz + a)
268 (bz + a)? b8 (b + a) b®

command
integrate ((e*x+d) **7/ (bx*2kx**2+2ka*xbkx+a**2) **3,x)

Sympy 1.10.1 under Python 3.10.4 output
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Timed out

Sympy 1.8 under Python 3.8.8 output

6ae’  Tdeb
X —T + bT

N 459a"e” — 1218a5bdeb + 959a°b%d?e® — 140ab3d®e?* — 35a3b*d*e® — 14a’b°d5e? — Tab%d®e — 4b7d" + z*(700ab*

e’z?  21€5(ae — bd)? log (a + bx)
o+ b

17.13 Problem number 1527

(d+ ex)"
/ 2 223d$
(a? + 2abzx + b%x?)

Optimal antiderivative

Sz (—ae+bd)® 3e(—ae+bd)°  5e*(—ae+ bd)*
b5 57 (br+a)® 207 (bx +a)* b7 (b + a)®
B 10e3(—ae + bd)* B 15¢*(—ae + bd)*>  6e®(—ae + bd) In(bz + a)

V7 (bz + a)? b7 (bx + a) b7

command
integrate ((e*x+d) **6/ (b**x2kx**2+2*ka*xbkx+a**2) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—87a%¢8 + 137a5bde® — 30a*b2d2e* — 10a3b3d3e3 — 5a2b*d%e? — 3ab5d®e — 208d6 + x4 (—150(12()466 + 300ab°de® —

Sz B 6e?(ae — bd) log (a + bx)

b6 b7
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17.14 Problem number 1798

ac + (be + ad)z + bdx? 3
/ d
(a + bx)12 v

Optimal antiderivative

_ (—ad+bc)®  3d(—ad +bc)®  d*(—ad + be) d3

8t (br +a)® Tt (bz+a)" 24 (bz+a)®  5b%(bz + a)®

command
integrate((a*c+(a*d+b*c)*x+b*d*x**2) **3/ (b*x+a) **12,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—a3d® — 5a?bed? — 15ab®c?d — 35b3¢® — 56b>d>z3 + 22 (—28abd® — 140b°cd?) + z(—8a?bd® — 40ab®cd® — 120b
280a8b* + 2240a7b5z + 7840a5b032 + 15680a5b723 + 19600a4b8z4 + 15680030925 + 78400251026 + 2240ab!!z” + 2

17.15 Problem number 1863

/ (ade + (cd® + ae?) z + cdew2)3

d
(d+ ex)10 v
Optimal antiderivative
(—ae? + cdz)3 3cd(—ae® + cdz)2 N 3c2d?(—ae? + cd?) Ad3
6et (ex + d)° 5¢t (ex + d)° 4et (ex + d)* 3et (ex + d)®

command
integrate ((a*d*e+(akex*2+cxd**2) kx+ckxd*e*x**2) **3/ (exx+d) **10,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—10a3e8 — 6a2cd?e? — 3ac?d*e? — Bdb — 203 d3e3 3 + x2 (—45a02d2e4 - 15C3d462) + x(—36a20de5 — 18ac2d3e3 -
60d%e4 + 360d%e5z + 900d4ebz2 + 1200d3e7 3 + 900d2e8x4 + 360de®z® + 60el0x6
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17.16 Problem number 1864

/ (ade + (cd2 + a62) T+ cdea:2)3

(d+ ex)l de
Optimal antiderivative
(—a e? + cd2)3 cd(—a e+ cd2)2 + 302d2(—a e? + cd2) Ad3
7et (ex + d)” 2¢t (ex + d)° 5et (ex + d)° 4et (ex + d)*

command
integrate ((a*xd*e+(ake**2+ckxd**2) *xx+ckd*exx**2) **3/ (exx+d) **11,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—20a3e8 — 10a2cd?e* — 4ac?d*e? — 3db — 35c3d3e3x3 + x2 (—84ac2d264 — 21C3d462) + x(—70a20d65 — 28ac?d3e3

140d7e% + 980d%e5x + 2940d5e8x2 + 4900d4e” 3 + 4900d3e8z4 + 2940d2e%25 + 980del0z8 + 140ella7

17.17 Problem number 1896

/ (d + ex)t® d
(ade + (cd? + ae?) z + cdex?)*

Optimal antiderivative

64(10(1264 — 24acd?e? + 1502d4) T + e’ (—2a e? + 3¢ d2) x2 eba3 (—a e + cd2)6

codS >d° T3t T 37T (cdz + ae)®
3e(—ae? + cdz)5 15e2(—ae? + cd2)4 N 20e(—ae? + cdz)3 In(cdz + ae)
7d7 (cdz + ae)? c'd’ (cdzx + ae) c’d’

command
integrate((e*xx+d) **10/ (a*d*e+ (a*ex*2+ckd**2) xx+ckd*exx**2) *x4 ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

of 2ae”  3ed 10a%e8  24ae®  15e*
T + =]tz - +

cSdd ' cAd3 c8d8 cSd4 cAd?

—37a%12 + 141a5cd?el? — 195a%c2d%e® + 110a3c3dbe — 15a%ctdBet — 3ac®de? — c8d12 + a72(—45a402d2610 +1

ebz3  20e3(ae? — cd2)3 log (ae + cdz)
3ctdt c’d’

3adc’d7e3 -
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17.18 Problem number 1897

(d+ ex)®
(ade + (cd? + ae?) x + cdex?)

7 dx

Optimal antiderivative

et (—4a e+ 50d2) T edx? (—a e? + cdz)5 B 5e(—a e + ch)4

+ —
Add 2ctdt  3c8d6 (cdx + ae)®  2¢8d6 (cdx + ae)?
10e?(—ae® + cd2)3 + 10e3(—ae? + Cd2)2 In(cdz + ae)
c8dS (cdz + ae) 86

command
integrate ((e*x+d) **9/ (a*xd*e+(a*xe**2+ckd**2) kx+ckd*e*x**2) **4,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
4aeb 5et
z\~ SBdd + Ad3

+ 47a%e10 — 130a%cd?ed + 110a3c?d*e® — 20a2c3dBe* — Sactd®e? — 2¢°d10 + 2 (60&3C2d268 — 180a2c3d*eb + 180ac
6a3cbdbe3 + 18a2c7d"e2x + 18acBdBea

e’z?  10€3(ae® — cd2)2 log (ae + cdx)
2c4d4 c8db

17.19 Problem number 2014

(d + ex)3/? i
(ade + (cd? + ae?) z + cdex?)?
Optimal antiderivative
earctanh Ve vVd Vez +d >
( vV —ae?+ cd? _ Vex+d
(—ae? +cd2)% NZRV) (—ae? + cd?) (cdz + ae)

command
integrate ((e*x+d) **(3/2) / (a*d*e+(axex*2+c*d**2) xx+ckdkexx**2) **2,x)

Sympy 1.10.1 under Python 3.10.4 output
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Timed out

Sympy 1.8 under Python 3.8.8 output

e —;3 log | —aZ%e* —;3 + 2acd?e? —;3 —c*d* —;3
cd (ae? — cd?) cd (ae? — cd?) cd (ae? — cd?) cd (ae? — cd?)

2
1 | 1 1 | 1 |
e\|——————5 log | a?e* [————————= —2acd?’® | -——————= +Pd [ ———————— -
cd (ae? — cd?) cd (ae? — cd?) cd (ae? — cd?) cd (ae? — cd?)
+

2

2evd+ ex

2a2et — 2acd?e? + 2acded3xr — 2c2d3ex

17.20 Problem number 2129

/ (a 4+ bx + c:v2)2

(d+ex)”

Optimal antiderivative

(ae® —bde +cd?)®  2(—be + 2cd) (ae? — bde + cd?)

6e’ (ex + d)° 5ed (ex + d)°
—6¢%d? — b%e? + 2ce(—ae + 3bd) + 2¢(—be + 2cd) c?
465 (ex + d)* 3¢5 (ex +d)® 25 (ex + d)?

command
integrate ((cxx**2+bxx+a) **2/ (exx+d) **7,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—10a2e* — 4abded — 2acd?e? — b2d2e? — 2bed3e — 2¢%d* — 30c%e*z? + z° (—40bce4 — 4002de3) + z2 (—3Oace4 — 15¢
60d6e® + 360d5ebz + 900d4e”x2 4+ 1200d3e8x3 + 900d2e
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17.21 Problem number 2130

/(a+bw+cm2)2d
d+ex)® 7

Optimal antiderivative

(ae? —bde +cd?)®  (—be+2cd) (ae? — bde + cd?)

7e (ex + d)” 3¢’ (ex + d)°
—6c2d? — b?e? + 2ce(—ae + 3bd)  c(—be + 2cd) B c?
5e5 (ex + d)° 2¢5 (ex + d)*  3€5 (ex + d)®

command
integrate ((c*x**2+b*x+a) **2/ (exx+d) **8,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—30a2e* — 10abde® — dacd?e? — 2v%d2e? — 3bed3e — 2c2d* — 70c%e*z? + 23 (—105bce4 — 7002de3) + z2 (—84ace4 —
210d7e5 + 1470d%e8x + 4410d5%e"x2 + 7350d4eBx3 + 7350d3e%24 -

17.22 Problem number 2140

/(a+b:c+cx2)3d
d+ex)p

Optimal antiderivative

A(—3be+5cd)z  x?  (ae® —bde+ cd2)3 (—be + 2cd) (ae? — bde + cd2)2

e® 2e5 4e7 (ex + d)* e (ex + d)?
3(ae? — bde + cd?) (5c?d? + b%e? — ce(—ae + 5bd))
2¢7 (ex + d)*
(—be + 2cd) (10c?d? + b%e® — 2ce(—3ae + 5bd))
+ e’ (ex +d)
N 3c(5c%d? + b%e? — ce(—ae + 5bd)) In(ex + d)
o7

command

integrate ((c*x**2+b*x+a) **3/ (exx+d) **5,x)
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Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

Ax?  3c(ace? + b%e? — 5bede + 5c2d?) log (d + ex) 3bc?  5c3d

+x -
2e° e’ ed e

N —a3eb — a?bde® — a%ed?et — ab2d2e* — 6abed3ed + 25ac?dre? — b3d3ed + 25b%cd*e? — TThbcAd%e + 57c3d8 + x3(—2

17.23 Problem number 2154

/ (a + bx + cacz)4 i

(d+ex)*

Optimal antiderivative

(35ctd* + btet — 4b?ce®(—3ae + 4bd) — 40cd?e(—ae + 2bd) + 6c%e? (a®e? — Babde + 106%d?)) z
8
2¢(5c3d3 — b3e® — 2c?de(—2ae + 5bd) + 3bce?(—ae + 2bd)) z?
o7

2¢%(5c?d? + 3b%e? — 2ce(—ae + 4bd)) z3  3(—be+cd)z? 'z’ (ae? —bde+ cd2)4

+ 6 o 5 4 3
3e e e 3e9 (ex + d)
4 2(—be + 2cd) (ae® — bde + cd2)3 2(ae? — bde + cd2)2 (14cd? + 3b%e? — 2ce(—ae + Tbd))
e (ex + d)* ed (ex + d)
4(—be + 2cd) (ae? — bde + cd?) (7c2d? + b?e? — ce(—3ae + 7bd)) In(ex + d)
9

command
integrate ((c*x**2+b*x+a) **4/ (exx+d) **4,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

s <bc3 ctd ) 3 <4ac3 2022 16bcd 1004d2>

5e4 et ed 3et et 3P 3eb
o[ 6abc® 8ac’d 2b3%c 12b%°c2d  20bc3d?  10c*d3
TN\t T T T T s T T8 T o
6a2c?  12ab’c  48abc*d  40ac’d® b* 16b%cd = 60b2c2d?  80bcd®  35ctd*
‘el 5 t—(% ta- 5+t 6§ T o T8
(& (& e e e e e e e

+ —a*e® — 2a3bde” — 4a3cd?e® — 6a2b2d2e8 + 66a2bed3e® — T8a2c2d*e + 22ab3d3e® — 156ab%cdte? + 282abc2d®e® -

N 4(be — 2cd) (ae® — bde + cd?) (3ace? + b%e? — Tbede + Tc2d?) log (d + ex)
9
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17.24 Problem number 2201

(d+ ex)®
(a + bz + ca?)?

Optimal antiderivative

e?(—be + 2cd) (3c*d? — b?e® — ce(—Tae +3bd)) . (ex + d)* (bd — 2ae + (—be + 2cd) z)
B ¢ (—4ac + b2)? 2 (—dac + b?) (cz? + bz + a)*
(ex + d)? (8ace(2ae® + cd?) — 6bcd(3ae® + cd?) + b*(—aed + Tcd®e) — (—be + 2cd) (6cd* — be? — 2ce(—bae
2¢ (—4dac + b2)? (cz? + bz + a)

(12¢°d5 — b€® + 10a b3ce® — 30a?b ce® — 10c*d3e(—4ae + 3bd) + 20c3d €2 (3a®e? — 3abde + b2d?)) arctanh <

v

3 (—4dac+ b2)g
e®’In(cz? + bz +a)
+
2¢3

command
integrate ((e*x+d) **5/ (ckx**2+bxx+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

17.25 Problem number 2214

(d+ ex)*
(a+ bz + cx2)*

Optimal antiderivative

(2cx + b) (ex + d)* (ex + d)® (5bed — 2b%e — 2ace + 5c(—be + 2cd) )
- 3+ 2 2
3 (—4ac + b?) (cz? + bz + a) 3 (—4ac+ )" (cz® + bx + a)
2(5c2d? + b?e? — ce(—ae + 5bd)) (ez + d) (bd — 2ae + (—be + 2cd) z)
(—4ac + b2)® (cx? + bz + a)

8(ae? — bde + cd?) (5c2d? + b?e? — ce(—ae + 5bd)) arctanh(W’)

/— 2
n - 4ac+ b
2

(—4ac + b?)
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command
integrate ((e*xx+d) **4/ (cxx**2+bxx+a) **4,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

17.26 Problem number 2291

/ Vd+ex

a + bx + cx? :c

Optimal antiderivative

arctanh V2 Ve Vex +d ‘ ﬂ\/ch—e<b—\/—4ac+b2>
\/2cd—e<b—\/—4ac+b2>

Ve / —4ac + b2
arctanh V2 Ve Ver +d : \/5\/2cd—e<b+ \/—4ac+b2>
\/2cd—e<b+ \/—4ac+b2)
V' / —4dac+ b2

+

command
integrate ((exx+d) **(1/2)/ (ckx*x*2+b*x+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

2e RootSum (t4 (256(126364 — 128abc?e* + 16b4ce4) + ¢2 (—16abce3 + 32ac%de? + 4b3ed — 8b20d62) + ae? — bde + «
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18 Test file number 34

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.1_Quadratic/34_1.2.1.3-
d+e_x-"m-f+g_x-a+b_x+c_x"2-"p

18.1 Problem number 877

dr

/ (A+ Bz) (a+ bz + cw2)3
8

Optimal antiderivative

_d®A d®(34b+aB) 3a(abB + A(ac+b?)) N —3aB(ac + b?) — A(6abc + b°)

77 66 515 4
_ 2 _ 20— — 3 3c(Ab Bc+ V2B 2
| ~30Ac® —3Ab%c— GabBe —b°B _ 3c(Abe +aBe+ )_c(Ac+3bB)+Bc3ln($)
3z3 212 T
command

integrate ((B*x+A) * (cxx**2+bxx+a) **3/x**8,X)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

Bclog (x)
N —60Aa® + z°(—420Ac® — 1260Bbc?) + z°(—630Abc® — 630Bac?® — 630Bb?c) + z*(—420Aac® — 420Ab*c — 8401

18.2 Problem number 878

dz

/ (A+ Bz) (a+ bz + car:Q)3
29

Optimal antiderivative

a®A  a*(3Ab+aB) a(abB+ A(ac+b*)) —3aB(ac+b?) — A(6abc + b°)
C8x® 77 B 216 + 515
—3aAc? —3Ab%c —6abBc — b®B  c¢(Abc+aBc+b*B)  *(Ac+3bB) B
+ 4zt B z3 B 2x2 oz

command
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integrate ((B*x+A)* (cxx**2+bxx+a) **3/x**9,X)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—35Aa® — 280Bc3z” + 2%(—140Ac® — 420Bbc?) + °(—280Abc? — 280Bac?® — 280Bb%c) + z*(—210Aac® — 210A

18.3 Problem number 1123

dz

/ (A+ Bz) (bz + cx2)2
(d+ ex)®

Optimal antiderivative

Bc’x 4 d2(—Ae + Bd) (—be + cd)? _ d(—be + cd) (Bd(—3be + 5cd) — 2Ae(—be + 2cd))

e’ 4¢e8 (ex + d)* 3¢S (ex + d)®
—Ae (b2 2 _ 6bcde + 602d2) + Bd(3b2e2 — 12bcde + 1002d2)
* 2e6 (ex + d)?
N 2Ace(—be + 2cd) — B(b?e? — 8bede +10c?d*)  c(—Ace — 2bBe + 5Bcd) In(ez + d)
el (ex + d) eb
command

integrate ((B*x+A)* (cxx**2+bxx) **2/ (e*x+d) ¥*5,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

Bz 4 c(Ace + 2Bbe — 5Bcd) log (d + ex)
ed eb
N —Ab?d?e3 — 6Abcd3e? + 25Ac?d*e — 3Bb2d3e? + 50 Bbede — TTBc2dd + 3 (—24Abce® + 48 Ac’de* — 12Bb%ed +
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18.4 Problem number 1124

(A + Bz) (bz + cz?)’ .
(d+ ex)b

Optimal antiderivative

d?(—Ae + Bd) (—be + cd)? _ d(=be + cd) (Bd(—3be + 5cd) — 2Ae(—be + 2cd))

5¢6 (ex + d)° 48 (ex + d)*
—Ae(b%e® — 6bcde + 6c2d?) + Bd(3b%e® — 12bcde + 10c?d?)
* 3eb (ex + d)*
N 2Ace(—be + 2cd) — B(b%e* — 8bcde + 10c*d?) + c(—Ace — 2bBe +5Bcd) B c?In(ex + d)
2e6 (ex + d)* eb (ex + d) eb
command

integrate ((B*x+A)* (cxx**2+bxx) **2/ (e*x+d) ¥*6,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

Bc?log (d + ex)
eb
N —2Ab*d%e3 — 6Abed®e? — 12Ac*d e — 3Bb d3e? — 24Bbcd*e + 137Bc?d® + z* (—60Ac?e® — 120Bbce® + 300Bc%c

18.5 Problem number 1155

(A + Bz)(d + ex)*
3 dz
(bx + cx?)

Optimal antiderivative

Ad*  d3(4Abe — 3Acd + Bbd) (—Ac+ bB) (—be + cd)*
C2b3g2 biz B 263¢3 (cx + b)>
(—be + cd)? (—Abce — 3Ac*d + 2b? Be + 2Bbcd)
b4c3 (ex + b)
N d?(6A c?d? + 2b%e(3Ae + 2Bd) — 3bcd(4Ae + Bd)) In(z)
bo
N (—be + cd)? (—6A c3d? + b°B €2 + 2B b?cde + 3Bb 2d?) In(cz + b)
boc3




command
integrate ((B*x+A) * (e*x+d) **4/ (c*xx**2+b*x) **3,X)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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—Ab3c3d* + 3 (—2Ab4c2e4 + 12Ab%c%d2e? — 24 AbcPd3e + 12Ac8d* + 4ABbPce* — 8 Bb*c2de® + 8 Bb%ctd3e — 6 Bbc®

d2 (6Ab262 — 12Abcde + 6Ac2d2 + ABb2de — 3Bbcd2) log (.’E + —6Ab3c2d%e?+12Ab%c3d3e—6Abctdt —4Bb3c?d3e+3Bb?c3d* +

_|_

—12Ab2c3d2%e?+24Abctd3e—12AcPd4+1

b5

CAAR3 A2 92,2 2373, 474 3.2 73 2.3 74
(be—cd)2 (—6Ac3d2+Bb3e2+2Bb26d6+3Bb62d2) log (-’L‘+ 6Ab°c“d“e“+12Ab“c°d’e—6Abc*d*—4Bb°c*d’e+3Bb“c’°d*+

—12Ab2c3d2%e2 424 Abctd3e—12Ac5d4+ Bb°

+

bSc3

18.6 Problem number 1308

dx

(A+ Bz) (a+ c:z:z)2
/ (d+ ex)S

Optimal antiderivative

(—Ae+Bd) (ae? +cd?)®  (ae? +cd?) (—4Acde + aBe? + 5Bcd?)

5¢6 (ex + d)° 4¢e8 (ex + d)*
2c(—aAe® —3Acd’e + 3aBde? + 5Bcd?)
* 3eb (ex + d)?
c(—2Acde + aBe? + 5Bcd?)  *(—Ae+5Bd) BcIn(ex + d)
- eb (ex + d)? + el (ex + d) eb

command
integrate ((B*x+A) * (ckx**2+a) *x2/ (e*xx+d) **6 ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

Bc?log (d + ex)
G

4 —12Aa2%e® — 4 Aacd?e® — 12Ac%d*e — 3Ba2de* — 6 Bacd®e® + 137Bc2d® + 374(—60140265 + SOOBc2de4) + 23 (—12

60d5eb
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18.7 Problem number 1309

dx

(A+Bz) (a+ czz:2)2
/ (d+ ex)T

Optimal antiderivative

(—Ae+ Bd) (ae? + cd2)2 (ae®+cd?) (—4Acde + aBe? + 5Bcd?)

6eS (ex + d)° 5e6 (ex + d)°
c(—aAe3 —3Acd?e + 3aBde® + 5Bcd?)
* 2¢8 (ex + d)*
2c(—2Acde + aBe? + 5Bcd?)  ¢*(—Ae + 5Bd) Bc?
B 3¢S (ex + d)° 26 (ez +d)? €8 (ex +d)

command
integrate ((B*x+A) * (ckx**2+a) *x2/ (e*xx+d) **7 ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—5Aa2%e® — Aacd?e® — Ac’d*e — Ba2de* — Bacd®e? — 5Bc2d® — 30Bc2ebz5 + I4(—15AC265 — 75Bc2de4) + a:3(—f
30d%eb + 180d%e"x -

18.8 Problem number 1323

(A+ Bz) (a+ cx2)3 J
(d+ ex)s

X

Optimal antiderivative

c?(5Acde — 3B(ae? +5cd?))xz  c3(—Ae+5Bd)z®> Bciad
e’ B 25 t 36
(—Ae+ Bd) (ae? + cdz)3 (ae®+ cd2)2 (—6Acde + aBe? + 7TBcd?)
4e8 (ex + d)* 3e8 (ex + d)°

3c(ae? +cd?) (—aAe® —5Acd?e + 3aBde? + TBcd?)
* 2e8 (ex + d)>

c(4Acde(3ae? + 5cd?) — B(3a?e? + 30acd?e? + 35c%d?))
+ e8 (ex + d)
c?(—3aAe® — 15Acd?e + 15aBd e® + 35Bcd3) In(ex + d)

8
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command
integrate ((B*x+A)* (cxx**2+a) **3/ (exx+d) **5,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

Bc3xd  ?(—3Aae® — 15Acd?e + 15Bade? + 35Bcd?) log (d + ex)
3ed ed
4 Afc‘q’ _ 5Bc3d f _5Ac3d 4 3Bac? + 15Bc3d?
2e5 26 eb ed e’

+ —3Aa%e” — 3Aa%cd?e® + T5Aac?d*e® + 171 Ac3d%e — Balde® — 9Ba%cd®e* — 231Bac?d®e? — 319Bc3d” + :c3(144

18.9 Problem number 1346

(A + Bx)(d + ex)
(a + cx?)®

Optimal antiderivative

e?(5aBe(—3ae® + cd?) + Acd(Tae? +3cd?))z  (ex + d)* (a(Ae + Bd) — (Acd — Bae) x)
8a%c3 - 4ac(cz? + a)?
(ex + d)? (2ae(24ae? + Acd? + 5aBde) — (5aBe(—ae” + cd?) + Acd(5ae? + 3cd?)) x)
8a2¢c2 (cx? + a)

(5aBe(—3a2e4 + 6acd?e? + 02d4) + Acd(15a264 + 10acd?e? + 3c2d4)) arctan(%f)

+

NI

5
8a2c

e*(Ae +5Bd)In(cz? + a)
+
2¢3
command
integrate ((B*x+A) * (exx+d) **5/ (ckx**2+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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Bex + <e4(Ae + 5Bd)

c3 2¢3
8Aa3e® + 40
v/ —adc? (—15Aa20de4 —10Aac?d®e? — 3Ac3d® + 15Ba3e® — 30Ba’cd?e3 — 5Ba02d4e)
- log |24+ ——
16a5¢7
+ e*(Ae + 5Bd)
2c3
8 Aa3ed + 40.

v/ —adc” (—15Aa2cde4 —10Aac?d®e? — 3Ac3d® + 15Bae® — 30Ba?cd?ed — 53ac2d4e)
+ 16a5¢7 log | @+

+ 6Aa%e® — 20Aa3cd?e® — 10Aa2c?d*e + 30Ba*de* — 20Balcd3e? — 2Ba2c2d® + z° (—25Aa202de4 + 10Aac3d3e? +

18.10 Problem number 1347

dz

/ (A + Bzx)(d + ex)*
(a + ca?)®

Optimal antiderivative

(ex + d)® (a(Ae + Bd) — (Acd — Bae) z)
4ac(cz? + a)?
(ex + d) (ae(8aBde + 3A(ae® + cd?)) + (4a’Be3 — cd(3Acd? + ae(3Ae + 4Bd))) z)
B 8a2c? (cx? + a)

2 T
<3A(a e’ +cd?)” + 4aBde(3ae® + cd2)> arctan(\%%) N Betln(ca? +a)

2c3

+

ot

5
8azc
command

integrate ((Bxx+A) * (exx+d) x*4/ (c*x**2+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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et
2¢3
—8Ba3et + 16a3c? %‘f — —a®
v/ —adc? (3Aa264 + 6Aacd?e? + 3Ac2d* + 12Ba2de® + 4Bacd3e) 1 N
16a3cb 8|7 3Aa2cet + 6Aac?d?e? -
(B
2c3
—8Badet + 16033 [ By 4 V70
N vV —a®c" (3Ada’e* + 6Aacd®e? + 3Ac*d* + 12Ba’de? + 4Bacd®e) . N
16a°ct 817 3Aa2cet + 6Aac?d?e? +

+ —8Aa3cde® — 8Aa2c2d3e + 6Ba*e* — 12Balcd?e? — 2Ba2c2d* + z° (—5Aa20264 + 6Aacdd?e? + 3Actd* — 20Ba?

18.11 Problem number 1513

dz

(b+2cz) (a+ bz + cacz)2
/ (d+ ex)s

Optimal antiderivative

23z (—be + 2cd) (ae? — bde + cd?)’
e 46 (ex + d)*
2(ae? — bde + cd?) (5c*d? + b%e? — ce(—ae + 5bd))
3¢S (ex + d)?
(—be + 2cd) (10c*d? + b%e? — 2ce(—3ae + 5bd))
* 2¢6 (ex + d)*
4e(5c%d? + b%e? — ce(—ae + 5bd)) 52 (—be + 2cd) In(ex + d)
el (ex + d) B eb

command
integrate ((2*c*x+b) * (cxx**2+b*x+a) **2/ (e*xx+d) **5,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

2c3z  5c%(be — 2cd) log (d + ex)
5+ 6
e e

+ —3a2bed — 2a2cdet — 2ab%de* — 6abed?ed — 12ac’d3e? — b3d2e3 — 12b%cd3e? + 125bc2d%e

8a

—1543d° + 3 (—48ac2
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18.12 Problem number 1522

/ (b+2cz) (a + bz + cx2)3 p
(d + ex)* v

Optimal antiderivative

c(40c3d® — 5b3e3 — 2c2de(—12ae + 35bd) + 3bce?(—5ae + 12bd)) z

o7

c®(6ace® + 9b%e? — 28bcde + 20c*d?) z?  3(—Thbe + 8cd) z®  ctat
+ 2 3ed 2¢e4
| (cbe+2cd) (ae® — bde + cd?)?®  (ae® —bde+ cd?)? (14c2d? + 3b%€? — 2ce(—ae + Tbd))

3e8 (ex + d)? 2e8 (ex + d)>

3(—be + 2cd) (ae? — bde + cd?) (7c2d? + b?e? — ce(—3ae + 7bd))

+ 8
ed (ex + d)

N (70cd* + ble* — 4b?ce3(—3ae + 5bd) — 20c3d%e(—3ae + Tbd) + 6c%e? (a’e? — 10abde + 15b%d?) ) In(ex + d)

e8

command
integrate ((2*c*x+b)* (ckx**2+b*x+a) **3/ (e*x+d) **4,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

ctzt <7 bc®  8ctd > 9 <3ac3 9b2c2  14bc3d 10c4d2>
z +x - +

2et 3¢t 3¢5 et 2e4 ed e
15abc®  24ac®d 53¢ 36b2c2d  TObcRd?  40c4dP
t+z i T 5 T~ 5 T 6 7
e e e e e e

4 —2a3be” — 2a3cdeb — 3a2b2deb — 18a2bcd?e® + 66a2c2d3e* — 6ab3d2e® + 132ab%cde* — 390abc2ded + 282acidPe

N (6a?c?e* + 12ab?ce* — 60abc®de® + 60ac3d?e? + bie? — 20b3cde® + 90b%c?d?e? — 140bc3d3e + 70c*d?) log (d + ex
8
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18.13 Problem number 1524

/ (b + 2cz)(d + ex)?
dz
a + bx + cx?

Optimal antiderivative

e(8c3d3 — b3e® + bee?(3ae + 4bd) — 2c?de(4ae + 3bd)) ©
3
e?(12c%d? + b%e? — 2ce(ae + 2bd)) 22 €3(—be + 8cd) 23 e*z?
+ 2¢? + 3c + 2

N (2c*d* + bie* — 4b?ced(ae + bd) — AP d%e(3ae + bd) + 2c%e? (a’e? + 6abde + 3b%d?)) In(cz? + br + a)

2ct

e(—be + 2cd) (2¢?d? + b%e? — 2ce(ae + bd)) arctanh <2w+b> vV —4ac + b?

v/ —4ac + b2

ct

command
integrate ((2*c*x+b) * (e*xx+d) **4/ (cxx**2+bxx+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

etz g (_be4 + 8de3> e <_ae4 + b’e!  2bde® + 6dze2>
c c

2 3¢ 3 2c2
3abet 8ade® ble*  4b?de3  6bd?e? 3
z - _2C g - +8d’e
c? c 3 c? c
N < eV —4ac+ b2 (be — 2cd) (2ace? — b?e? + 2bede — 2¢%d?)
B 2c¢4

+ 2a2c%et — 4ab’ce* + 12abc?ded — 12ac3d?e? + bie* — 4b3cde® + 6b%c2d?e? — 4bc3d3e + 2C4d4> log | z +

2ct

2c4

N <e\/ —4ac+ b? (be — 2cd) (2ace® — b%e? + 2bcde — 2¢%d?)

+ 2a2c%e* — dab’ce* + 12abcde3 — 12ac3d?e? + biet — 4b3cde® + 6b%c2d%e? — 4bc3d3e + 2C4d4> log | = +

2¢4

(12(364 —

a’cet —
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18.14 Problem number 1540

/ (b + 2cz)(d + ex)? iz

(a+ bz + cz?)®
Optimal antiderivative
2e3(—be + 2cd) = B (ex + d)* _ 2e(ex + d)? (bd — 2ae + (—be + 2cd) z)
c(—4ac + b?) 2 (cz? + bz + a)? (—4ac+b?) (cz? + bz +a)
2e(—be + 2cd) (2c2d? — b%e® — 2ce(—3ae + bd)) arctanh(m“’)
V —4ac + b?

+ 3
2 (—4ac+v?)>2
et ln(cac2 + bx + a)
+ 2

command
integrate ((2%c*x+b) * (e*x+d) **4/ (cxx**2+bxx+a) ¥*3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

18.15 Problem number 1672

/ (A + Bz) (a* + 2abz + b%z?) p
z

(d+ ex)®

Optimal antiderivative

(—ae+bd)? (—Ae+ Bd)  (—ae + bd) (—2Abe — Bae + 3Bbd)

7et (ex +d)’ 6et (ex + d)°
b(—Abe — 2Bae + 3Bbd) v’B
5et (ex + d)° 4et (ex + d)*

command
integrate ((B*x+A) * (b**2*x*x2+2*%axbxx+a**2) / (e*xx+d) **8,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—60Aa2e® — 20Aabde? — 4Ab%d%e — 10Ba2de?® — 8 Babd?e — 3Bb%d® — 105Bb%e3 23 + 22 (—84Ab2e3 — 168 Babe3 —
420d7e + 2940d8edx + 8820d°e8x2 + 14700d4e™x3 + 14700d3e8 x4 + 88
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18.16 Problem number 1685

/ (A + Bz) (a® + 2abz + b2x2)2 p
(d+ ex) v

Optimal antiderivative

b*Bz N (—ae+bd)* (—Ae+ Bd)  (—ae + bd)® (—4Abe — Bae + 5Bbd)

e’ 4¢€8 (ex + d)* 3eb (ex + d)*
N b(—ae + bd)* (—3Abe — 2Bae + 5Bbd)  2b*(—ae + bd) (—2Abe — 3Bae + 5Bbd)
€S (ex + d)> el (ex + d)
b3(—Abe — 4Bae + 5Bbd) In(ex + d)
— -
command

integrate ((Bxx+A) * (b**2%x**2+2*axbxx+ax*2) **2/ (exx+d) **5,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

Bdizx n b3(Abe + 4Bae — 5Bbd) log (d + ex)
ed eb
4 —3Aa*e® — 4Aa3bde* — 6 Aa?b%d?e3 — 12Aab3d3e? + 25 Ab%d*e — Batde* — 4Ba®bd%e3 — 18 Ba2b2d?e? + 100Bakb

19 Test file number 35

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.1_Quadratic/35_1.2.1.4-
d+e_x-"m-f+g_x-"n-at+b_x+c_x"2-"p

19.1 Problem number 65

/wS(d + ex)? (d* — 62x2)5/2 dz



Optimal antiderivative

35d10z (—e?2? + dz)% N T3z (—e’z? + d2)g 124d°2? (—e?z? + dz)%
3072¢5 768€5 12874
7d4x3 (—62I2 + d2)% 31d3z* (—e2x2 + d2) : 7d%z5 (—e2x2 + d2)
48e3 . 143e2 . 24e
3dzb(—e2z? +d*)2 ex”(—e2z?+d?)?

7
2

_ d%(63063ex + 31744d) (—e*a” + d°)

7
2

13 14 1153152¢€6
35414 arctan< €T

n v/ —e2x2 4 d? > " 35d2x+\/ —e2x2 + d?

2048¢5 2048¢5

command
integrate (x**5* (exx+d) **3* (—e**2*x**2+d**2) *x (5/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

19.2 Problem number 66

/w4(d + ex)? (d* — 62x2)5/2 dz

Optimal antiderivative

3 5 7
2 2 2

9d9z(—e2m2 + d2) 9d7a:(—62x2 + d2) 20d*z2 (—62172 + d2)
512¢4 + 640¢* B o 143e
9d3 13 (—62m2 + d2) 45224 (—623:2 + d2) 2 dgb (—62m2 + d2)

7 7
2 2

40e? 143¢ 4
7
ex®(—e2x? +d?)?  d°(27027ex + 12800d) (—e?z? + d?)

13 320320€5
27d'3 arctan ( £x

n v/ —e2x2 4 d2 ) 4 27dM1 z\/ —e222 + d2

1024¢€° 10244

7
2

command
integrate (x**4* (e*x+d) **3* (—ex*2kx**2+d**2) *x(5/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

152
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Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

19.3 Problem number 67

/m3(d +ex)? (d* — 62.’1:2)5/2 dz

Optimal antiderivative

3 7
2 2

41d8:1;(—e2:c2 + d2) + 41d69:(—62x2 + d2)g B 23d3z2 (—629:2 + d2)
1536e3 ] 1920e3 ] 99¢2
41d%z3 (—e?z? + d*)2  3dz?(—ez? + d?)?
120e 11
exd(—ea? +d?)?  d4(28413ex + 14720d) (—e2z? + d2)
12 221760e*
41d"? arctan( &L

v/ —e2x2 4 d? ) + 41d0z/—e222 + d2

10244 1024e3

7
2

+

command
integrate (x**3% (e*x+d) **3* (—e**2kx**2+d**2) **(5/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

19.4 Problem number 267

Optimal antiderivative

di(—e?? + &) d?(—e2z? + d?) p (—e’z? + d2)2+p
2¢5p T S0+n | 252+
z°(—e’z? + d2)phypergeom<[%, 1-p|,[Z], 6292”2) (1 - 3292”2)_19
5d

+
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command
integrate (xx*4* (—e**2xx**2+d**2) **p/ (e*x+d) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

19.5 Problem number 529

/ Vd+ex

a + bx + cx? :c

Optimal antiderivative

arctanh V2 Ve Vex +d ‘ ﬂ\/ch—e<b—\/—4ac+b2>
\/2cd—e<b—\/—4ac+b2>

Ve / —4ac + b2
arctanh V2 Ve Ver +d : \/5\/2cd—e<b+ \/—4ac+b2>
\/2cd—e<b+ \/—4ac+b2)
V' / —4dac+ b2

+

command
integrate ((exx+d) **(1/2)/ (ckx*x*2+b*x+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

2e RootSum (t4 (256(126364 — 128abc?e* + 16b4ce4) + ¢2 (—16abce3 + 32ac%de? + 4b3ed — 8b20d62) + ae? — bde + «



19.6 Problem number 604

-1+ 222

‘ -dx
V-l4+z 14z

Optimal antiderivative

zvV-1+z V1i+z

command
integrate ((2*x**2-1) / (-1+x) **(1/2) / (1+x) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

T 6,2 J
2 acosh <M) for @ >1 G6,6 1.3

[
=

1 1
2 _1,_§a_1’090

155

— +

3
—27 asin (ﬁ WEH) otherwise 2m3

2

3 3 2
~3 —3.1,-1,0

19.7 Problem number 794

a + bx + cz?
V1—dz V1+dz

Optimal antiderivative

(2a d? + c) arcsin(dz) _bV=dk?+1 cxV/—d’? 41

2d3 d? 2d?

command
integrate ((c*x**2+b*x+a)/ (-d*x+1)**(1/2) / (d*x+1) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out
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Sympy 1.8 under Python 3.8.8 output

13 11419 1 _1114
. G6,2 474 2727 G2’6 2y 42V 459 o—2im
ta 6a6 1 1 3 1 O d2.'E2 a 6,6 1 1 1 0 0 0 d2:li2
94992949 T 401 27 Yy Yy
— 5 +
4dmad 4mad
11 1
bG5:2 44 0,0,3,1 1
L 6,6 1 1 11 2z2
_5,_Za0a1,§70
- 3
42 d?
3 1 1
bG2,6 1’ 4 2 4 0’ 1 e—2'i7r
6.6 _3 _1 L _1 _1 o #&*
4> 4 y T 20T D
- 3
472 d2
3 1 1 1
-G6,2 T4 14 _27_2’0,1 1
1C 6,6 1 3 l 1 0 0 d2z2
sy T 40T 2y 40D
3
4mad3
3 5 -1 _3 _1 1
G2,6 2 4 Y402 e—2im
Clg g 5 3 3 _1 _1.0| =
T4 4 9y 4L T4
+ g
A2 d

20 Test file number 37
Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.1_Quadratic/37_1.2.1.6-
g+h_x-"m-a+b_x+c_x"2-"p-d+e_x+f_x"2-"q
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20.1 Problem number 3

dxr

(A+ Bz) (a+ bz + c:v2)3
/ d+ fx?

Optimal antiderivative

(b3Bdf +3Ab2f(—af + cd) — 3bB(—af + cd)® — Ac(3a2f? — 3acdf + c2d2)) x

13
(Abf (—6acf — b f + 3c?d) — B(c3d? — 3ac?df + 3ab?f? — 3cf(—a®f + b?d))) z?
_ 27
(b®Bf +3Ab%cf — Ac*(—3af + cd) — 3bBc(—2af + cd)) z°
+ 377
c(3Abcf — B(—3acf — 3b?f + c*d)) z*  *(Ac+3bB)z® BcPab
* 112 + 5f T 67
(Abf (3c2d? — 6acdf — f(—3a’f + b*d)) — B(—af + cd) (c2d? — 2acdf — f(—a®f + 3b%d))) In(f z® + d)
+ 2
(b3B d2f + 3AB2df (—af + cd) — 3bBd(—af + cd)® — A(—af + cd)3) arctan(x\\//l?>
+ = d
fivd
command

integrate ((B*x+A) * (ckx**2+b*x+a) **x3/ (£*x**2+d) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

21 Test file number 38

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.1_Quadratic/38_1.2.1.9_P-
x-d+e_x-"m-a+b_x+c_x"2-"p



158

21.1 Problem number 58

/ (d+ ex)? (A+ Bz + Cz?) p
x
(a4 ca?)?

Optimal antiderivative

(aB — (Ac — a0) ) (ex + d)? _ (ez +d) (a(Ac+ 3aC) e — c(3Acd + 2Bae + aCd) z)

4ac (c 2 + a,)2 8a2c? (C 2 + a)
(a(Ac+ 3aC) €% + cd(3Acd + 2Bae + aCd)) arctan (m\/af >
+ 5 5
8azc2
command

integrate ((exx+d) *x*2x (Cxx**2+Bxx+A) / (c*x**2+a) ¥*3,X)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

1
\/: (Aace?® + 3Ac?d? + 2Bacde + 3Ca’e? + Cacd?) log <_a3c2 —% + x)
adc =

16
71 1
\/: (Aace? + 3Ac?d? + 2Bacde + 3Ca’e? + Cacd?) log <a302 \/: + 37)
ade e
" 16

+ —4Aa%cde — 2Bae? — 2Ba%cd? — 4Ca’de + x3 (Aa0262 + 3Ac%d? + 2Bac?de — 5Ca’ce? + Cac2d2) + x2 (—4Baf
8atc? + 16a3c3z2 + 8a2ctxt

21.2 Problem number 67

dr

/ (d+ ex) (A+ Bz + Cz?)
(a4 ca?)*

Optimal antiderivative

_(aB — (Ac—aC)z)(ex +d) 4 —2a(2Ac+ aC) e+ c¢(bAcd + Bae + aCd) x

6ac(cz? + a)® 24a2¢? (cx? + a)?
zy/c
(5Acd + Bae + aCd) z (5Acd + Bae + aCd) arctan< o >

16a3c (cz? + a) 16a3c?
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command
integrate ((e*x+d) * (Cx**2+B*x+A) / (ckx**2+a) **4,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

1 1
\/ s (5Acd + Bae + Cad) log (—a‘lc\ / ~ 3 + :v)

32
Ly A 1
~ i3 (5Acd 4 Bae + Cad)log | a*c 73 +z
+ 32

4 —8Aa3ce — 8Bacd — 4Cate — 12Ca3cex? + x° (15Ac4d + 3Bac’e + 3C’ac3d) + 28 (40Aac3d + 8Ba2c?e + 8Ca?
48a8¢? 4 144a°c3z2 + 144a4ctzt 4 48a3c5x

22 Test file number 39

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.2_Quartic/39_1.2.2.2-d_x-
“m-a+b_x"2+c_x"4-"p

22.1 Problem number 853

/ ! dx
z3 (a + bx? + cz?)

Optimal antiderivative

(—2ac + b2) arctanh (Mm’)

1 bin(z) +bln(cx4+bx2+a) B \/ —4ac + b2
2a 2 a? 4a? 2a2+\/—4ac + b2

command

integrate (1/x**3/ (ckx**4+bxx**2+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




b
4q?

4a2

bV —4ac + b2 (2ac—b2)> +2a2b2 (b .
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v —4ac + b2 (2ac—b?)

4a2(4ac—b2)

4a? (4ac — b?)

N
4a?

N vV —dac+b? (2ac — b?)

2ac? — b%c

—8a3c| 2
\/m (2ac — b2) ) 0 (402 4a2(4ac—b2)
- log | z° +

4a?(4ac—b2)

vV —4ac + b2 (2ac—b2) |

N/ — 2 _
—8a3c<&22 + dac + 0% (2ac b2)> + 2a2b? <422 +

4a2(4ac—b2)

1 2
4a? (4ac — b?) ) 8T 2ac? — b%c

1 blog ()
2

2az? a

22.2 Problem number 861

27
dz
/ (a + bx? + czt)?

Optimal antiderivative

bx? N z*(bz? + 2a)
2¢(—4ac+ )  2(—4ac+b?) (cz* +bz? +a)

_ 2 _ 2cz®4b
b( 6ac + b )arctanh(\/m> +ln(cx4+b932+a)

2¢2 (—dac + b?)? 4c?

+

command
integrate (x**7/ (ckx**4+b*x**2+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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(_ b\/— (4ac — b2)® (6ac — b?)

4¢? (64a3¢® — 48a2b2c? + 12abc — b5)

b/ — (4ac — b2) 6ac b2) by\/ — (4(16 — 62)3 (6ac—b2j

29,23 2 22 _
) 32ac ( 12 (64a3c3— 48a2b2c2+12ab4c—b6) + 402) + 8a"c + 16ab°c ( 1% (64a3c3—48a2b2c2+12abc—1
log | z? +

6abc — b3

L1
4c?

by/— (dac — b2)* (6ac — b?)
* 22 (64a3c® — 48a2b%c? + 12ab*c — b9)

2 3 (4(10 — b2) (6ac—b?) 1 9 by\/ — (4(10 — 62)3 (6ac—b?%)
—32a%c 4c?(64a3c3—48a2b2c2+12abc—bo) + 4c? +8a’c + 16ab’c 4c?(64a3c3—48a2b2c2+12abc—bo) -
+42) log | =z +

6abc — b3

202%c — ab® + x2 (Sabc — b3)

T 823 Z2ab2? + x4 (8act — 2b2¢3) + 2 (8abc® — 2b3¢?)

22.3 Problem number 868

[ v ey
x
(a4 ba? + cxt)?

Optimal antiderivative

bx n 23 (bz? + 2a)
2c(—4ac+b?)  2(—4ac+b)(cz* +bz? +a)

arctan V2 e : <b2 — 6ac — b<_86w+b2)> V2
\/b— V—4ac + b? v —dac + b
dc3 (—4ac + b?) \/b — \/—4ac + b?

arctan V2 e : <b2 — 6ac + b(_sachb2)> V2
\/b +V—dac+ b v —dac + b

dc3 (—4ac + b?) \/b + v —dac+ b?

+

+

command
integrate (x**6/ (c*x*k*4+bkx**2+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output
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Timed out

Sympy 1.8 under Python 3.8.8 output

abz + z3(—2ac + b?)
8a2c? — 2ab%c + x* (8ac® — 2b%¢?) + z2 (8abc? — 2b3¢)

+RootSum <t4(1048576a609 — 1572864a°b%c® + 983040a’b*c” — 327680ab°c’ + 61440a%b°c® — 6144ab'%c* + 256b

22.4 Problem number 870

Optimal antiderivative

.’L‘(2CiL‘2 +b)
2(—4ac+b?) (cz* +bz2 + a)

arctan(\/ =V2 e )\/E<2b—\/—4ac+52)\/§
b_

V —dac+ b?
2 (—4ac + bQ)% \/b — \/ —4dac+ b?

arctan ( \/b _:\/?4\:5_'_ = ) Ve (Zb + v/ —4ac + b2 )

2 (—4ac+ bQ)% \/b + V —4dac+ b?

+

S

command
integrate (x**2/ (ckx**4+bkx**2+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

bz + 2cz?
8a%c — 2ab? + z* (8ac? — 2b2c) + z2 (8abc — 2b3)

+RootSum <t4(1048576a766 — 1572864a°%b%c® + 983040a°b*c* — 327680a*6%¢> + 61440a3b%c? — 6144a%b'%c + 2560
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22.5 Problem number 883

[ v e
x
(a4 ba? + cxt)®

Optimal antiderivative

3 (b 2+ 2a) 3z (4ab + (4ac + 52) xz)
3arctan 2V2 e <b2 + dac — b(u“c“’z))
(\/b— 4ac—i—b2 ) \/m
16 (~dac+ 1) V& \/b— V—dae+ ¥

3arctan V2 e ‘ <b2 + 4dac+ b(12aC+bZ)> V2
\/b+ v/ —4ac + b2 V —dac+ b?

16 (—4ac + b2) /¢ \/b + vV —4dac+ b?

S

+

command
integrate (x**6/ (c*x*k*4+bkx**2+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

12a2bz + 37 (12ac? + 3b2c) + z°(16abc + 5b%) + 23 (—4a’c + 19ab
128a%c? — 64a3b%c + 8a2b* + 8 (128a2c* — 64ab?c3 + 8b4c?) + x6 (256a2bc® — 128ab3c? + 16b°¢) + 24 (256a3¢3 — -

+RootSum <t4(68719476736a10011 — 171798691840a°b%c™* + 193273528320a%b"c? — 128849018880a"b¢® + 56371

22.6 Problem number 892

/ ! dx
z3 (a — bx? + cz?)

Optimal antiderivative

(—2ac + 62) arctanh <_2c"’”2+b>

1 + bln(z) bln(cz* —ba?+a) n \V —4ac + b2
2a z? a? 4a? 2a2\/—4dac + b2
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command
integrate (1/x**3/ (ckx**4-bxx**2+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

_b
4a?
843 b \/m@ac—bQ) 2a2b2 b \/m@ac-
m@ac-zﬂ)) TR T T et T2~ T e )
- log | z2 +

4a? (4ac — b?) 2ac? — b2c

(- b
4q2
_8 3 _L _+_ \/m@ac—bz) +2 2b2 _L + \/m(zac_
vV —dac + b2 (2ac — b?) e\ T 4a?(4ac—b?) a 4a? 4a?(dac—b7)
+ ) log | 2% +

4a? (4ac — b?)

2ac? — b2c

1 blog ()
2az? a?

23 Test file number 40

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.2_Quartic/40_1.2.2.3-d+e_x"2-
“m-a+b_x"2+c_x"4-"p

23.1 Problem number 259

/ (a +bz? + cx4)2 i

(d+ ex?)*

Optimal antiderivative

Az (a e? — bde + cd2)2 x (—5a e? — Thde + 19¢ d2) (a e? — bde + cd2) x
et 6det (ex? + d)* 24d2e4 (e 22 + d)?
(29¢2d* — 2cd?e(—ae + 11bd) + €*(5a?e? + 2abde + b%d?)) z
+ 16d3e* (e x2 + d)

(35¢2d* — 2cd?e(ae + 5bd) — €?(5a2e? + 2abde + b%d?)) arctan <z\/(7 >

B

16d%e%



command
integrate ((c*x**4+bkx**2+a) **2/ (e*xx**2+d) **4 ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

165

[ 1 [ 1
e (5a264 + 2abde® + 2acd?e? + b*d%e? + 10bcd3e — 35c2d4) log (—d4e4 ~7ed + m)

32

[ 1 /[ 1
770 (5a2e4 + 2abde® + 2acd?e? + b2d?e? + 10bcde — 3502d4) log <d4e4 ~J7ed + a:)

+ 32

4 x® (15(1266 + 6abde® + 6acd?e* + 3b2d2e* — 66bcd3e® + 87C2d462) + 23 (4Oa2de5 + 16abd2e* — 16acd3e® — 8b2d3¢*

23.2 Problem number 266

/ d + ex?
—_——dz
a4+ bx? 4 cxt

Optimal antiderivative

arctan V2 e : (e +
\/b— v/ —4ac + b2

—be+2cd ) \/5
v/ —4ac + b2

2y/c \/b— vV —4ac + b2

arctan 2V2 e <e + be—20d> V2

Vot V_tact 52 vV —dac+b?

+

2/c \/b+ V —4ac + b2

command
integrate ((e*x**2+d) / (c*xx**4+b*x*k*2+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

48d6et + 144d°e5x2 + 144d4eb x4

RootSum <t4 (256a3c3 —128a%b%c? + 16ab4c) + 152(—16a2bce2 + 64a%c?de + 4ab3e® — 16ab’cde — 16abc?d? + 4b3cc
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23.3 Problem number 273

/ 1 dz
(a + bx? + czt)?

Optimal antiderivative

m(bc z? — 2ac+ b2)
2a (—4ac+b2) (cz* + bz? + a)

arctan V2 /e v <b2 — 12ac + b\/ —4ac + b? ) V2
\/b— V —4ac + b?

da (~dac+ 12)3 \/b— \/—dac + B2

arctan wV2 /e -V <b2 — 12ac — b\/—4ac + b2 ) V2
B \/b+\/—4ac+b2

4a (—4ac + b2)% \/b + V —4ac+ b?

+

command
integrate (1/ (cxx**4+bxx**2+a) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—bex® + z(2ac — b?)
8adc — 2a2b? + x4 (8a2c? — 2ab%c) + z2 (8a2bc — 2ab3)

+RootSum <t4(1048576a906 — 1572864a%b*c” + 983040a"bc? — 327680a°b5¢? + 61440a°b°c? — 6144a*b™c + 2564

24  Test file number 41

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.2_Quartic/41_1.2.2.4-f_x-
“m-d+e_x"2-"q-a+b_x"2+c_x"4-"p
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24.1 Problem number 102

/azs(A+Bx2) ;

a+ bx? + cxt

Optimal antiderivative

(—Ac+bB)z?> Baz* (—Abc—aBc+b?B)In(cz* +bz? +a)
+ =24
2¢? 4c 4¢3

(2aAc? — Ab*c — 3abBc + b3 B) arctanh <20$2+b>

v/ —4ac + b2
2¢3\/ —4ac + b2

_|_

command
integrate (x**5 (Bxx**2+A) / (c*x**4+b*x**2+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

2c  2¢2

Ba* i 2<A Bb> I ( \/W(—ZACLC2 + Ab%c + 3Babc — Bb®)
x —

4c 2 4¢3 (4ac — b?)

p— 2 — 2 2 _ 3
Aabc + 2Ba2c _ Babz + 8(103 (_ \/T—I—b(élcgézccjl-’%b c+3Babc— Bb ) _ Abc+€$

_ B2
_ Abc + Bac — Bb log | 22 +
4¢3

—2Aac? + Ab%c +:

N < V' —4ac+ b2 (—2Aac? + Ab?c + 3Babc — Bb®)

4¢3 (4ac — b2)

— 2 (_ 2 2 _ B3
Aabe + 2Ba2c _ Bab2 + 8CLC3 < \/T—Fb (4032122_—;124;) c+3Babc—Bb ) _ Abc+§g?’c_

Abc + Bac — Bb? 2
- 1
103 ) og | z° +

—2Aac? + Ab2c + 3E
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24.2 Problem number 109

/ A+ Bx?
—_——dz
a4+ bx? + cxt

Optimal antiderivative

arctan V2 Ve ‘ (B + 2Ac_bB> V2
\/b— V—4ac + b? V —4ac + b7

24/c \/b— V —4ac + b?

arctan V2 Ve ‘ (B + _2Ac+bB> V2
\/b-l- vV —4dac + b? vV —dac+ b

24/c \/b—}- vV —4ac + b2

+

command
integrate ((B*x**2+A) / (ckx**4+bxx**2+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum (t"‘ (256a3c3 —128a%b%c? + 16ab4c) + 152(—161412abc2 + 4A%v%c + 64ABa’c® — 16 ABab’c — 16 B%a’be + -

24.3 Problem number 126

/ (a:7(A+Bx2)

a + b2 + cxt)?

Optimal antiderivative

2%(Ab — 2aB — (—2Ac + bB) z?) n 3(Ab— 2aB) z%(bz? + 2a)
4(—4ac+b2) (cat +bx2+a)®  4(—dac+b2)? (czt +ba? +a)

3a(Ab — 2aB) arctanh <2cz2+b>

v/ —4ac + b2

(—4dac + b2)%

+

command
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integrate (x**7* (Bkx**2+A) / (c*x**4+b*x**2+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

1 1
—3Aab?4+6Ba?b—192a*c® , | ———— 5 (—Ab+2Ba)+144a3b%c? | —
3 1 (—Ab+ 2Ba)1 2 \/ (4ac_b2)5( ) \/ (dac—
a, | ——m— (— a)log | x Z
(4ac — b2)°
B 2
1 1
—3Aab>+6Ba’b+192a*c® | | ———————= (—Ab+2Ba)-144a°6%c? | | —
1 ) (4ac — b?) (4ac —t
3a —m (—Ab + 2Ba) ].Og < + —
ac —
+ 2

+ —8Aa3c? — Aa?b%c + 10Balbc — Ba2b® + 26 (—6Aabc3 — 20Ba?c® + 16 Bab?c? — 2Bb4c) + z* (—16Aa2c3 — Aab?
64atct — 32a3b%c3 + 4a2b4c? + z8 (64a2c8 — 32ab2cd + 4b4c?) + x6 (128a2bc® — 64abdct +

24.4 Problem number 127

XL

/ z°(A + Bz?)

(a4 ba? + cxt)?

Optimal antiderivative

z*(Ab — 2aB — (—2Ac + bB) z?)
4 (—dac + b?) (czt + ba? + a)?
N —a(—6Abc + 8aBc+ b?B) — (4aAc? — 4Ab%c + 2abBc + b3 B) z?
4c(—4ac+b2)% (czt + ba? + a)

(3abB — A(2ac + b?)) arctanh <2‘3x2+b>

v/ —4ac + b2

+ 5

(—4ac + b?)2

command

integrate (x**5* (Bxx**2+A) / (ckx**4+b*x**2+a) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out
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Sympy 1.8 under Python 3.8.8 output

1
—2Aabc—Ab®+3Bab®—64a’c?® | | ———————— (—2Aac—Ab’>+3Bab)+48a
1 0 ) (4ac — b2)
(—2Aac — Ab* + 3Bab) log | =z +

- (4ac — b2)°

1
—2Aabc— Ab3+3Bab?+64a3c3 T (—2Aac—Ab2+3Bab) —4
1 0 ) (4ac — b?)
— = (—2Aac — Ab? + 3Bab) log | 2 +

B (4ac — b2)°

4 6Aa’bc — 8Ba®c — Ba?b? + 2%(4Aac® + 24b%c? — 6Babc?) + z* (6 Aabc? 4+ 3AbPc — 16 Ba’c® — Bab’c — Bb*)
64atc3 — 32a3b%c? + 4a2bic + 28 (64a2c® — 32ab%ct + 4b*c3) + x6 (128a2bc* — 64ab3c3 + 8b5¢?) + x4 (128a3ct — ¢

25 Test file number 42

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.2_Quartic/42_1.2.2.5_P-
x-at+b_x"2+c_x"4-"p

25.1 Problem number 27

d+ex + fz?
(4 — 5z2 + 4)?

Optimal antiderivative

e(—2z%+5) z(17d+20f — (5d + 8f)z?)  (19d + 52f) arctanh (%)

18z4 — 90z2 + 72 72x* — 3602 + 288 432
_ (d+7f)arctanh(z) + eln(—z?+1) B eln(—z%+4)
54 27 27
command

integrate ((fxx**2+exx+d) / (x**4-5*x**2+4) **2, %)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display
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25.2 Problem number 43

d+ex + fx?
(4 — 522 + 4)®

Optimal antiderivative

e(—22% +5) z(17d +20f — (5d + 8f) z?) e(—2z? +5)
36 (24 — 522 + 4)? 144 (z4 — 522 +4)> 54 (2t — 522 +4)
(59d + 380f — 35(d + 4f) 2?)  (313d + 820f) arctanh(2)
B 3456 (x4 — 5a2 + 4) B 20736
(13d + 25f) arctanh(z) _ eln(—2®+1) N eln(—z2 +4)
648 81 81

command
integrate ((f*x**2+e*x+d) / (x**4-5*x**2+4) **3,X)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

26 Test file number 43

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.2_Quartic/43_1.2.2.6_P-
x-d_x-"m-a+b_x"2+c_x"4-"p

26.1 Problem number 64

/z(d+em2 —|—fx4) p
x
(a4 ba? + cxt)?

Optimal antiderivative

2af — be + 2cd) arctanh | —-2c24b__
2ace — b(af + cd) — (—2acf + b? f — bee + 2¢%d) 2 N (2af —be +2cd) arctan <w/—4ac+b2 >

2¢(—4ac+ b2) (cx* + bx? + a) (—4ac+b2)%

command
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integrate (x* (fxx**4+exx**2+d) / (Ckx**4+bxx**2+a) ¥*2 ,X)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

1 1
—16a2c? , | ————————= (2af—be+2cd)+8ab’c, | ———————= (2af—be+2c
n a“c (4a,c _ b2)3 a e+2c ab“c (40,6 _ b2)3 @ erae

2
_m (2af — be + 2cd) log | z° + e T

2
16a2c? —é (2af—be+2cd)—8ab3c —é (2af—be+2cd)-
|/ L (2af —be+2cd)log | 2 + (tac — ¥)" (tac — B)°
- (2af —be+2cd)log | =
(4ac — b2)3

4acf—2bce+4c%d

+

abf — 2ace + bed + :C2(—2acf + b?f — bee + 202d)
8a2c? — 2ab%c + z* (8ac® — 2b%c?) + x2 (8abc? — 2b3c)

26.2 Problem number 136

dz

/ a+ bz? + cxt
x3vVd —ex Vd+ex

Optimal antiderivative

2 2 V—ex+d Ver+d
(ae +2bd)arctanh( d >_cx/—ex+d Ver+d avV-ex+d Ver+d
2d3 62 2d2$2

command
integrate ((c*x**4+bkx**2+a) /x**3/ (—exx+d) ** (1/2) / (e*x+d) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




79 5 5 3 7
a2 vl 2,23 226 L9452 d2e—2im
1€ Ge6 | 3 7 995 0 e2x? ae 6.6 5 7 1.3.3 e2z2
2947472 47 4 ORIOR)
3 - 3
4r2d? 4rad3
35 3 113
ibG5’3 404 1 L1, 2| 42 bG2’6 0, 42204 L1 d2e—2im
66113153 o [e%° 6,6 13 0.1 1| ¢
+ 21405402 414 ) 2520
3 3
dm2d 4mad
11 1
icdGE? 4 0,0,3,1 d2
661 _1 1511, e?a?
27 42924102
- 3
42 e?
3 1 _1
CdG2,6 ’ Z’ ﬁ’ 4> 07 1 d2e—2i7r
6,6 3 _1 1.1 _19 e2x?
4 4 y T 9297 9
4m2e?

26.3 Problem number 141

dxr

/ a+ bz? + cxt
22vVd —ex Vd+ ex

Optimal antiderivative

(2b€? + cd?) arctan ("_e“"""d

Ver+d ) n cx(ex —d) Vex +d avV—ex+d Vexr+d
e3 2e2v/—ex +d d?x
command
integrate ((c*x**4+b*x**2+a) /x**2/ (—exx+d) **(1/2) / (e*x+d) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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5 71 3 39 137537
. 5.3 47 4 2999 d2 26 22421412 d2e—2im
10eGyg’ aeGy’
06\1,5,872 o |& 6.6 35 1 1,1,0] %
Y4920 4 + 44 55451,
3 3
472 d? 42 d?
1 3 11 1 1 11
b2 11 2 L1 p b2 —2:—40,3, 2,1 Po—2in
? 2.2 252
6,6 11 3 ez 6,6 11 1 2z
aZ,§7171)0 ~ 4’24 _5,0,0,0
- +
3
dmze dmze
_3 _1 1 _191
. 12,6,2 47 4 29 29 42
ted G6:6 1. -3 1 1 0.0 e2x?
T T 4T 2y 40
- 3
4mr2e3
3 _5 _1..3 _119
cd2G2,6 2y 4 Y40 2 d2e—2im
6,6 5 3 3 _1.-1.0 e2x2
47 1 —oy LT
+ g
4dmrze

27 Test file number 46

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.3_General/46_1.2.3.2-d_x-
“m-a+b_x"n+c_x"-2_n-"p

27.1 Problem number 142

/ 1 dz
z? (a + bz3 + cxb)

Optimal antiderivative

(—2ac + b?) arctanh <2”3+b>

_ 1 bi(z) , bln(ca®+ba’+a) V—4ac + b2
3az3 a? 6a? 3a2+\/ —4ac + b2

command

integrate (1/x**4/ (ckx**6+bxx**3+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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b
6a2
3 b vV —4ac + b? (2ac—b?) 2:2( b V —4ac + b? (2ac—b’
—12a°c 6a2 a2 (4ac—b? + 3a”b 6aZ a2 (4ac—b?
v/ —4ac + b2 (2ac—b2)>1 3 6 6a*( ) 6 6a*( )
- og |z

6a? (4ac — b?)

N
6a2

N vV —dac+b? (2ac — b?)

6a2 (dac — b?)

2ac? — b2c

6a2(4ac—b?) 6a2(4ac—b?)

—120,3C<6b2 + \/m(&zc—lﬁ)) + 3a2b? (6172 + \/m@ac—b?
@ a

1 3
) og| ¥+ 2ac? — b2c

1 blog ()
2

3az3 a

27.2 Problem number 150

/ 1 dz
z3 (a + bz3 + cxb)
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Optimal antiderivative

1
) c3 ln(2§céx+ (b— v/ —4ac + b? )3> <1 + b> 923

_ _ v/ —4ac + b2
2 2 2
a® 6a<b—\/—4ac+b2)3
1 2
c3 ln<2§c§x2 — Q%C%x(b — V/ —4dac+ b2 )3 + (b — \/—4ac + b? )3> <1 + b) 23
N/ — 2
n , 4ac+b
12a (b — v/ —4ac+ b? ) 3
1— 228 cda . \/§
, (b_\/—4ac+b2 >3 : /5
c3 arctan 1+ b) 23+/3
3 < v/ —4ac + b2
+ 2
6a (b— v/ —4ac + b2 )3
1
2 11 3 2
c3ln( 23¢c3z+ (b+ V/—4ac + b2 > <1 - b) 23
— ( ( ) V —4ac + b?
2
6a <b+ v/ —4ac + b? )3
1 2
c3 ln<2§c§x2 — 2%c%m(b+ v/ —4ac + b2 >3 + (b—i— v/ —4ac + b2 )3> (1 — b> 23
/_ 2
n , 4ac+b
12a (b + v/ —4ac+ b? ) :
1— 228055 . \/'?T
, (b+\/ —4ac + b2 )3 : /5
¢3 arctan 1-— b) 343
3 ( v/ —4ac + b2
+ 2
6a (b-l— v/ —4ac + b2 )3
command
integrate (1/x**3/ (ckx**6+b*x**3+a) ,x)
Sympy 1.10.1 under Python 3.10.4 output
Timed out

Sympy 1.8 under Python 3.8.8 output
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RootSum <t6 (46656a%c® — 34992a"b%c? + 8748a5bc — 729a°%) + ¢3(—432a'c* + 1512a3bc® — 1107a?b*c? + 297
b
2ax?

27.3 Problem number 321

Optimal antiderivative

11 3
arctan 24cly (—b — vV —4dac+ b2 ) 191

1 3
arctanh 21cly (—b — / —4ac + b2 ) 191

+

1 1 3
arctan 24cly (—b + \/—4ac + b2 ) 1 o1

+

sl

arctanh 2icts . (—b+ v/ —4ac + b2 ) 2i
(—b+ vV —4dac + b? )Z

4ci v/ —4ac + b2

command
integrate (x**6/ (c*x**8+bkx**4+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum <t8 (16777216a*c” — 16777216a°b%c5 + 6291456a%b*c® — 1048576ab’c* + 65536b%c%) + t*(—12288a3bc? -
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27.4 Problem number 324

[arsarvas
— _dzx
a + bx?t + ca8

Optimal antiderivative

1 1 1 1
3 3 F s
c4 arctan 29cly 2 ct arctanh 24cix 2

(—b— v/ —4ac + b? ) 1 (—b— v/ —4ac + b2 ) 1
+
2 (—b— \/—4ac+b2)Z V—dac+b2 2 (—b— v/ —4ac + b2 > v/ —4ac + b2

]

]

W

N
PN

21t
ce2x 2

<—b+ vV —4ac + b2 ) 1
2y —4ac + b2 (—b + / —4ac + b2 )

3
c4 arctan

wlco

3 3 2 c%x
4 c4 arctanh 2

(—b+ V —4ac + b? )21[
2v/ —4ac + b2 (—b + / —4ac + b2 )

Bl
Bl

command
integrate (1/ (ckx**8+b*x**4+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

RootSum (ts (167772164 c* — 16777216a5bc + 6291456a°b*c? — 1048576a*b%¢c + 65536a%b®) + t*(—12288a3bc? -

27.5 Problem number 502

- 1t+35

—  _dx
bx™ + cx2n

Optimal antiderivative

\/g af%
op—2 N 2 arctan ( Je Ve
bn bs

command

integrate (x**(-1+1/2*n) / (bxx**n+ckx** (2*n)) ,x)
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Sympy 1.10.1 under Python 3.10.4 output

Timed out
Sympy 1.8 under Python 3.8.8 output
2atan | & L
b n
B c/ 22
b bn
bny/ -
c

27.6 Problem number 503

Optimal antiderivative

3 \/F af%
2c2 arctan< \/E )

n
2

20=% 22
3bn b2n bin

command
integrate (x**(-1-1/2*n) / (b*x**n+ckx** (2*n)) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

"~ 3bn + b2n
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27.7 Problem number 619

1
@+ o) (a+ b{d+ ea)? + c(d+ ea)d)
Optimal antiderivative
1 bln(ex +d) bln (a +b(ez + d)? + c(ex + d)4)

" 2ae (ex + d)? a’e 4a%e

(—2ac+ b?) arctanh (Hzc(eﬁd)z)

v/ —4ac + b2
2a2e\/ —4ac + b2

command
integrate (1/ (exx+d) **3/ (a+b* (exx+d) **2+c* (e*xx+d) **4) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

b
4a%e
3 b vV —4ac + b2 (2ac—b?) 2792 b v —4dac +
—8a’ce 4a%e ~ 4a%e(4ac—b?) +2a%b%e -
vV —dac+ b (2ac — b?) ) ) 2dr =

4a2e 4a2e(4
4a2e (4ac — b2) e tad

L[
4a2e
—8a’ce| & + V—dac + B (ac-s?) +2a%0%e| ;% + V—tac+
V—4dac+ b2 (2ac — b?) 2da Zae 4aZe(dac—b?) Ta%e 1a2e(d
+ > log 2

4a?e (4ac — b?) e tad

2ac%e? — b2ce?

2ac2e? — b2ce?

3 1 blog (¢ + z)
2ad?e + 4ade?x + 2ae3z2 aZe
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27.8 Problem number 623

/ (d + ex)? dx
(a + b(d + ex)? + c(d + ex)?)?

Optimal antiderivative

(ex + d) (b + 2¢(ex + d)2>
2 (—4dac+b?)e (a +b(ex+d)? + c(ex + d)4)
arctan( (ext+d) V2 Ve ) Ve (21) — /—dac + b2 ) NG)
\/b— V —4ac + b?
2 (—dac + b2)% e\/b -V —dac+ v? |

arctan (eztd) V2 /C | Ve <2b+ \V —4ac + b2 ) V2
\/b-l— v/ —4ac + b2

2 (—4ac+ b2)% e\/b+ V —4ac + b2

_|_

command
integrate ((exx+d) **2/ (a+b* (exx+d) **2+c* (e*x+d) **4) ¥*2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

bd + 2cd® + 6cde®x? + 2ce3x3 + (be
8a2ce — 2ab?e + 8abcd?e + 8ac?de — 2b3d2e — 2b%cdie + x* (Bac?e® — 2b%ced) + 3 (32ac?de? — 8b%ede?) + z2 (8al

+RootSum <t4(1048576a7c6e4 — 1572864a°%b%c%e* + 983040a°b*c*e* — 327680a*b°c3e* + 61440a%b°c?e* — 61440t

27.9 Problem number 644

1
/ (@ T efz)? (a+ b(d+ ex)? + c(d+ e))

Optimal antiderivative

1 bln(ex +d) 0ln (a +b(ex + d)” + clex + d)4)
" 2ae 13 (ex + d)? ~ aZef 4aZe f3
(—2ac + b?) arctanh <b+25(e”’+d)2>
V—4ac+ b2

2a2e f3+\/—4ac + b2
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command

integrate (1/ (exf*x+d*f)**3/ (a+b* (exx+d) **2+c* (e*x+d) **4) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

_b
4a2ef3

V- 2 _p2
B 4ac+ b? (2ac b)>log %4_%2_’_

4a2ef3 (dac — b?)

N
4a2ef3

—4 2 (2ac — b2
+\/ ac+b% (2ac b)>log %+x2+

4a2ef3 4aZ%ef3(4ac—b?) 4a2ef3

—8a3cef3< b v/ —4ac + b2 (2ac—b2)> + 2a2erf3< b\

2ac2e? — b2ce?

m@ac_ba)>+2a2b%f3< b

3 3 b
—8a°cef <4a2ef3 + 4aZ2ef3(4ac—b?) 4aZef3

4a2ef3 (dac — b?) 2ac2e? — b2ce?

_ 1 B blog (g + m)
2ad%ef3 + 4ade? f3x + 2ae3 f312 aef3

27.10 Problem number 648

/ (df + efx)?
(a+ b(d + ex)? + c(d + ex)?)?

Optimal antiderivative

f?(ex +d) <b+2c(ex+d)2)
_2(—4ac+b2)e (a+b(ew+d)2+c(eac+d)4>
f? arctan( (eztd) V2 Y/ ) NG (2b— v —4ac + b2 ) V2
\/b— v/ —4ac + b2
2(—4ac+62)% e\/b— V —4dac + b? |
f? arctan( (eatd) V2 Y/ ) Ve <2b+ \/M) V2
\/b+ v/ —4ac + b2
2(—4ac+b2)% e\/b—i— vV —4ac + b? |

_|_
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command
integrate ((e*xf*x+d*f)**2/ (a+b* (e*x+d) **2+c* (e*x+d) **4) ¥*2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

bdf? + 2cd® f? + 6cde? f2x? + 2ce 223 + x|
8a2ce — 2ab?e + 8abcd?e + 8ac?de — 2b3d2e — 2b%cdie + x* (Bac?e® — 2b%ced) + 3 (32ac?de? — 8b%ede?) + x2 (8al

+RootSum (t4(1048576a7c6e4 — 1572864a°%b%c’e* + 983040a°b*c*e* — 327680a*b0c3e* + 61440a%b°c?e* — 61440t

28 Test file number 48

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.3_General/48_1.2.3.4-f_x-
“m-d+e_x"n-"q-at+b_x"n+c_x"-2_n-"p

28.1 Problem number 9
/ z8 (d+ ex3)
a + bx3 + cab x

Optimal antiderivative

(—be + cd) =3 N exS (ace —b*e+bed) In(czb + ba? + a)

3c2? 6c 6¢c3

(3abce — 2a c*d — b3e + b?cd) arctanh <20w3+b>

v/ —4dac + b2
3c3\/ —4dac + b2

command
integrate (x**8% (e*x**3+d) / (c*x**6+b*x**3+a) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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3< be d ) + ( v/ —4ac + b2 (3abce — 2ac%d — be + bQCd)
x —_—

T32 T3 6c3 (4ac — b?)

\/ 2 2 3ot b2
2. 12 3( —4ac+ b (3abce—2ac?d—b3e+b2cd) _ ace—b%etbed |
2a°ce — ab“e + abcd + 12ac ( 65 (dac—b?) 63

_ace — b%e + bed log | 2 +
6¢c3

3abce — 2acd — b3e + b?

6c3 (4ac — b?)

N ( v/ —4ac + b? (3abce —2ac%d — ble + b2cd)

2 2 3 2
2. 12 s vV —4ac+ b? (3abce—2ac?d—b3e+b2cd) _ ace—b%etbed |
2a“ce — ab“e + abed + 12ac ( 625 (dac—b?) 63

_ace — b’e + bcd) log | 2° +

6¢c3 3abce — 2ac2d — b3e + b2c«

Ll
6¢

29 Test file number 50

Test folder name:

test_cases/1_Algebraic_functions/1.2_Trinomial_products/1.2.4_Improper/50_1.2.4.2-
d_x-"m-a_x"q+b_x"n+c_x"-2_n-q-"p

29.1 Problem number 88

/ 1 dx
z2 (ax + bx3 + czb)

Optimal antiderivative

(—2ac + b?) arctanh (2‘3“’2""’>

1 bn(z) N bln(ca* +bz’+a) V —4ac + b2
2a z? a? 4a? 2a2+/ —4ac + b2

command

integrate (1/x**2/ (c*x**5+bxx**3+a*x) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




b
4a?
b v —4ac + b2 (2ac—b2)> + 242b2 ( b
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v —4ac + b2 (2ac—b?)

4a2(4ac—b2)

—8a3c| 1% —
V—4ac+ b2 (2ac — b2)> , <4a2 4a?(4ac—b?) i
- log | z“ +

4a? (4ac — b?)

N
4a?

2ac? — b%c

vV —4ac + b2 (2ac—b2)

vV —4ac + b2 (2ac—b2) |

4a2(4ac—b2)

3¢l b 22 b
\/m (2ac — 62) —8a C(‘m2 + 402 (4ac—b?) > + 2a°b <4a +
+ ) log | 2 +

4a? (4ac — b?) 2ac? — b2%c

1 blog(x)
2az? a?

29.2 Problem number 89

21
dz
/ (az + ba3 + cx5)?

Optimal antiderivative

(—3ac + b?) z? bzt 2®(ba? + 2a)
2 (—4ac+b2)  2c(—dac+ b?) 4ac+bz) (cx* +bx?2 +a)

+

(6a — 6ab3c+ b4 arctanh ( 2cz?+
3
2

«/—4ac—|—b2 ) B bln(cz* +baz? +a)

2¢3

c3 (—4ac + b?)

command
integrate (x**11/ (c*xx**5+b*x**3+a*x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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2¢3

—5a2bc — 16a2ct | =% — (4ac - b2)3 (6a2c2—6ab?c+b?)

2¢3 T 2c3(64a3c3—48a2b2c2+12ab%c—bb)
— (4ac — b2)* (6a%c? — 6ab’c + b*)

_ 1 9
203 (6403 — 48020252 + 12abc —19) | B | % F
L=t
2¢3
2\3 2 2 2 4
k2 qp2.4| b — (4ac — b2)° (6a2c>—6abc+b?)
- (4(10 — b2)3 (6a202 — 6ab%c + b4) 5a*be —16a%c 53 T 2c3(64a3c3 —48a2b2c2+12ab%c—b0)
1 2
203 (643 — 48222 + 12abtc — o) | 8| T
—3a%bc + ab® + 22 (2a2c2 — dab%c + b4) 72

t 82t — 20025 + x4 (8acd® — 2b%¢*) + 22 (8abc* — 2b3¢3) t oz

29.3 Problem number 91

wg
/ 5 dz
(az + bx3 + cxb)

Optimal antiderivative

bx? " zt (b z? + 2a)
2¢c(—4ac+b)  2(—4ac+b)(cz* +bz?+a)

_ 2 _ 2a2®+b
b( 6ac+b )arctanh(\/m) +ln(cw4+bz2+a)

2¢? (—4ac+ b2)% 4c?

+

command
integrate (x**9/ (c*x**5+b*x**3+axx) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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(_ b\/— (4ac — b2)® (6ac — b?)

4¢? (64a3¢® — 48a2b2c? + 12abc — b5)

b/ — (4ac — b2) 6ac b2) by\/ — (4(16 — 62)3 (6ac—b2j

29,23 2 22 _
) 32ac ( 12 (64a3c3— 48a2b2c2+12ab4c—b6) + 402) + 8a"c + 16ab°c ( 1% (64a3c3—48a2b2c2+12abc—1
log | z? +

6abc — b3

L1
4c?

by/— (dac — b2)* (6ac — b?)
* 22 (64a3c® — 48a2b%c? + 12ab*c — b9)

2 3 (4(10 — b2) (6ac—b?) 1 9 by\/ — (4(10 — 62)3 (6ac—b?%)
—32a%c 4c?(64a3c3—48a2b2c2+12abc—bo) + 4c? +8a’c + 16ab’c 4c?(64a3c3—48a2b2c2+12abc—bo) -
+42) log | =z +

6abc — b3

202%c — ab® + x2 (Sabc — b3)

T 823 Z2ab2? + x4 (8act — 2b2¢3) + 2 (8abc® — 2b3¢?)

29.4 Problem number 92

28
/ 5 dz
(az + bx3 + cx)

Optimal antiderivative

bx n 23 (bz? + 2a)
2c(—4ac+b?)  2(—4ac+b)(cz* +bz? +a)

arctan V2 e : <b2 — 6ac — b<_86w+b2)> V2
\/b— V—4ac + b? v —dac + b
dc3 (—4ac + b?) \/b — \/—4ac + b?

arctan V2 e : <b2 — 6ac + b(_sachb2)> V2
\/b +V—dac+ b v —dac + b

dc3 (—4ac + b?) \/b + v —dac+ b?

+

+

command
integrate (x**8/ (c*x**5+b*xx**3+axx) **2,x)

Sympy 1.10.1 under Python 3.10.4 output
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Timed out

Sympy 1.8 under Python 3.8.8 output

abz + z3(—2ac + b?)
8a2c? — 2ab%c + x* (8ac® — 2b%¢?) + z2 (8abc? — 2b3¢)

+RootSum <t4(1048576a609 — 1572864a°b%c® + 983040a’b*c” — 327680ab°c’ + 61440a%b°c® — 6144ab'%c* + 256b

29.5 Problem number 96

7
/ 5 dz
(az + bx3 + cx)

Optimal antiderivative

.’L‘(2CiL‘2 +b)
2(—4ac+b?) (cz* +bz2 + a)

arctan(\/ =V2 e )\/E<2b—\/—4ac+52)\/§
b_

V —dac+ b?
2 (—4ac + bQ)% \/b — \/ —4dac+ b?

arctan(\/ =V2 e Q)ﬁ(2b+\/—4ac+b2>\/§
b+ vV —4ac+b

2 (—4ac+ bQ)% \/b + V —4dac+ b?

+

command
integrate (x**4/ (c*x**5+b*x**3+axx) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

bz + 2cz?
8a%c — 2ab? + z* (8ac? — 2b2c) + z2 (8abc — 2b3)

+RootSum <t4(1048576a766 — 1572864a°%b%c® + 983040a°b*c* — 327680a*6%¢> + 61440a3b%c? — 6144a%b'%c + 2560
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29.6 Problem number 98

72
/ 5 dz
(az + bx3 + cx)

Optimal antiderivative

z(be x? — 2ac + b2)
2a (—4ac+b?) (cz* + bz? +a)

arctan V2 e | Ve <b2 — 12ac + b\/ —4ac + b2 ) V2
\/b— v/ —4ac + b2

4a (—4ac + bQ)% \/b -V —4ac + b?

arctan V2 e -] Ve <b2 — 12ac — b\/ —4ac + b2 ) V2
3 \/b-l—\/—4ac+b2

4a (—4ac + bQ)% \/b + V —4ac + b?

+

command
integrate (x**2/ (c*x**5+b*x**3+axx) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

—bex® + x(2ac — b2)
8a3c — 2a2b? + z* (8a2c? — 2ab%c) + x2 (8abc — 2ab3)

+RootSum <t4(1048576a906 — 1572864a%b%c” + 983040a"bc? — 327680a°b°c? + 61440a°b°c? — 6144a*b™c + 2564

30 Test file number 51

Test folder name:

test_cases/1_Algebraic_functions/1.3_Miscellaneous/51_1.3.1_Rational_functions
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30.1 Problem number 38

/ 1 d
x
(4ac + 4c2x? + 4cdzd + d2xt)?

Optimal antiderivative

(5 +x) (03 —4dad?—cd*(5+ w)2>
" 16ac (4a d? + c3) (d2a* + 4cd 23 + 4c?x? + dac)

V2 2 yei\/c2 + Vdad + A3
darctanh | +dz\/\;j;cz \/62 i ad‘ te <c3 +12ad? + c2\V4ad? + 3 ) V2
1 3
ci\/cz —4ad?+c3

64ac1 (4ad? —I—c3)% \/c% —V4ad? + 3
—(axr—+cC Cl é 2 3 |
d arctanh (dot )\/5:1\/62 + vdad ‘+C (c3+ 120 d% + c3\/4a d? + 3 ) V2
N c%f\/ci —V4ad?+c3

64aci (dad? +c3)% \/c% —Vdad? + 3
dln<d2(§+w)2+\/g Vdad? + 3 —cid(g—l-x)\/f \/c%—i- 4ad? + 3 ><c3+12ad2—c§\/4ad2+c3)

128a ct (4ad2+c3)% \/c%-l— dad? + 3
dln<d2(§+m)2+\/g 4ad? + 3 +cid(§+x)\/§ \/c%—k 4ad? + 3 ><c3+12ad2—cgv4ad2+c3>
+

128a ct (4ad? + c3)% \/c% + Vdad? +c3

command

integrate (1/ (d**2*x**4+4*crd*xx*k3+4*Crk2xx*k*2+4*a*c) **2,X)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

dacd + 3c*dz? + cd®z3 + z(4ad? + 2¢3)
256a3c2d? + 64a2c® + x4 (64a2cd* + 16actd?) + z3 (256a2c2d? + 64ac®d) + z2 (256a2c3d? + 64ach)

+RootSum <t4(1073741824a9c7d6 + 805306368a%c'%d* + 201326592a"c'3d? + 16777216a°¢'®) + ¢ (491520a°c>d*



31 Test file number 52

Test folder name:

191

test_cases/1_Algebraic_functions/1.3_Miscellaneous/52_1.3.2_Algebraic_functions

31.1 Problem number 289

/1 — x2
/:r 1522 dx

Optimal antiderivative

command
integrate (x* ((—x**2+1) / (x**2+1) ) ** (1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

(x—1) a:—l—l)
/ \/ 2241 dz

Sympy 1.8 under Python 3.8.8 output

— 22 /22 ‘ V1 —z2
{\/1 z 2\/1/' +1 —asin(@) forr>-1Anz<1

31.2 Problem number 290

/x 5—77x2 dz
V 7+ 52

Optimal antiderivative

37 arctan 759”2 +7 v 35

command
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integrate (x* ((~7*x**2+5) / (5*x**2+7) ) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

/3“/_7562_5 dx
522 + 7

Sympy 1.8 under Python 3.8.8 output

74asin< Y 74 Y 2754_ 35x2 )

— 2’ 2 ‘
5v/35 | V25— 350 v/350% +49 _

form>—°35 /\:c<7“;’5

7

14

31.3 Problem number 573

Optimal antiderivative

5 7 2 3 5
1 1 1 1 12z12 12z12  3x3 4x4  6x6
12212 — 6x6 + 421 — 3z3 - -
z - 0me +awt —aps ot et 2 T3 "5
11 13 7 5
12x12 12x12 _ 6% +4:r4 —121n(1+x5) W

11 ¥t 3 7 5

command
integrate(1/(1/x*x(1/3)+1/x**(1/4)),x)

Sympy 1.10.1 under Python 3.10.4 output

xriz d
T
vz + Yz
Sympy 1.8 under Python 3.8.8 output
12712 1221z 1212 1221 66  6x¢
T 12 T 12 112 112 T6 T6
12 12 —7—7—66

3t tog Ty tRVE - -6V

2
3

-3z — 2z —z—12log ( ¥z +1)

5 3
4rs  4xa 3z
4 — —
5 T3 TAVT T



193

31.4 Problem number 577
[
——dx
Jr' +x
Optimal antiderivative

3arctan(—1 —I—x%\/?) \/5 3arctan<1 —I—mé\/?) \/5
B 2 B 2
31n(1+x%—x%ﬁ)\/5 31n(1+x%+x%\/7)\/§
B 4 * 4

+ 2y

command
integrate (x**(1/2)/(x**(1/3)+x) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Sympy 1.8 under Python 3.8.8 output

_3@10g<—4x@{‘/97 +4¥z +4) +3ﬁlog(4ﬁ€/:? +4¥T +4)

2
Vo 1

4
3v/2 atan (\/5% —1) 3v/2 atan (\/5\6/5 +1>
B 2 - 2
31.5 Problem number 580

Ve .
_\3/1;4_\/?

Optimal antiderivative

6k e 6111(15— xé> - 3ln(2+a:é +2a:% —;géﬁ) (_\/g +1)
sin(2+ 2t +201 +515) (V5 +1)
- 10

(1+4w%+¢§) 50 + 10v/5
Jarctan 30 10 — 2\/5

5
Jarctan (\;M) 10 + 2v/5'
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command
integrate (x**(1/2)/(-1/x**(1/3)+x**(1/2)) ,x)
Sympy 1.10.1 under Python 3.10.4 output

/(%—1)(%+xs+\%7+\/o?+1)

Sympy 1.8 under Python 3.8.8 output

N1 oo

dz

6log (V' —1) 35 log (8\6/5 +8V5 ¥z + 169z +16)

6V +z+ 3 0
31og <8{3/:? +8V5 Yz + 16z +16> 31og (—8@% +8¥z +16Yz +16)
B 10 B 10
3v/5 log (—8\/5\%? + 8z + 16z +16>
+ 10
3T 5 V5 ( WIYE B Vio )
\/5—f \/5—f z\/5—\/€

3v2' \/ 5 +5 atan( fo V10 + V2 )

V5 +5 2yvV5 +5  21/vV5 +5
5

31.6 Problem number 915

/de
(1+Vz') V'

Optimal antiderivative

5
1 6z 6x6 1
—30xs — = + > +30arctan( 6) + 27
command
integrate ((-4+x)/(1+x**(1/3)) /x**(1/2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

X

/ff+1)

Sympy 1.8 under Python 3.8.8 output

7 5
6x6  6x6

7 5

—30v/z 4+ 2y/z" + 30atan (Vz')
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32 Test file number 57

Test folder name:

test_cases/3_Logarithms/57_3.1.4-f_x-"m-d+e_x"r-"q-a+b_log-c_x"n-"p

32.1 Problem number 120

2

zlog*(z) d

(d+ex)*
Optimal antiderivative

B x zIn(z) 2% (ex + 3d) In(z)? _ In(z) In(1+ <) _ polylog (2,-%)
3d2%e (€I + d) 3de (6.’17 + d)2 6d2 (ew + d)3 3d2%e2 3d2%e2

command
integrate (x*1n(x)**2/ (e*x+d) **4,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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32.2 Problem number 343

/ a + blog(cx) iz

(d+ %) 3

Optimal antiderivative

il fore =0
log (z)
1 -
(—d — 3ex) log (;1;)2 2e(dte)? otherwise
6d3e2 + 18d%2e3x + 18detx? + 6edx3 -
& fore=10
log (4+x .
_2,12.5.,.12,162ﬂlc - 1‘;%5? 2<d2 - ) otherwise
e
4 =
_i ford=0 Sz ford=0 1og (@)
1 .
- otherwise
_zde241r2e3x - 1og2(g:;z) otherwise 2al(g+e)2
-3 ford=0 e% ford=0
2 s 2 1 . log (x)
_bg(dzi‘*dw) otherwise —Z otherwise
€
B 3de + 3de
1 —
e ford=0
lo i ((de’™
g (e) log (z) + Liy ( < ) for |z| < 1
1 : det™ 1
—log (e) log (3 ) + Liz ( — ) form <1
G20 1,1 1 02 1,1 ) Li, (de™ therwi
- 7221 0.0 @ | log (e) + 2,2 0.0 z | log () + Lis ( %5 otherwise
d otherwise
’ 3de?
L ford =0 oo
M otherwise
3de?

b LT bln(cz) d(a+ bin(cz))? N d(a+bln(cz))In(1 + %) N bd polylog (2, — %)

ex ex 2be2

command
integrate((a+b*1ln(c*x))/(d+e/x) /x**3,x)
Sympy 1.10.1 under Python 3.10.4 output

e2

e2



Timed out

Sympy 1.8 under Python 3.8.8 output

) e ford=0
ad
W otherwise _adlog(z) a

197

e? e2 ex
. ford =0
log (¢) log (z) — Lis (—dw) for |z| < 1
bd? —log (e)log (1) — Li, (%) for ﬁ <1
_ngg <0, . ) :r) log (e) + G’g:g ( ) 0 .1:) log (e) — Liy (dwTe> otherwise
7 otherwise
_ -
z ford=0
bd2 log (dz+e) . log (C.’L')
+ —a  Otherwise n bdlog (z)” _ bdlog (z)log(cz) blog(cz) b
e? 2e? e2 ex ex

32.3 Problem number 344

a + blog(cx)
———d
/ (d+2) 2t ’

Optimal antiderivative

b bd  —a—bln(cx) 4 d(a + bln(cz)) + d2(a + bln(cz))?
dex? ez 2e x2 e2x 2be3
d?(a+bln(cz))In(1 + d?z) bd? polylog (2, — %)

) e

e3 e3
command

integrate ((a+b*1n(c*x))/(d+e/x)/x**4,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output




) z ford=0
ad
% otherwise ad’log (z)  ad a
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el el 2z 2ex?
z ford=0
log (€) log () — Lia (dL) for |z < 1
bd3 —log (e) log (%) — Ligy (dz%”) for ﬁ <1
1,1 1,1 im
-G%9 |z | log (e) + Goa| z | log (e) — Lip (“%) otherwise
“\0,0 ’ ,0
7 otherwise
+ 3
Nk ord =0\ )
bd log (cx
% otherwise bd? log ( x)2
B e3 B 2e3
+ bd? log (z) log (cx) n bdlog (cx) & bd blog(cx) b
e3 e2x e’z 2ex? dex?

33 Test file number 59

Test folder name:

test_cases/3_Logarithms/59_3.2.1-f+g_x-"m-A+B_log-e-at+b_x-over-c+d_x-"n-"p

33.1 Problem number 3

/(ag + bgz)? <A + Blog <6<Z1Z>n>> dz

Optimal antiderivative

B(—ad + bc)? g*nx _ B(—ad +bc) g*n(bz + a)?
3d? 6bd
3 b "
g*(bz + a) (A +Bln <e<dng:i%) )) B(—ad + bc)® g?nln(dz + c)
3b - 3bd?

+

command
integrate ((b*gxx+a*g) **2x (A+B*1n (e* ((b*x+a) / (d*x+c))**n)) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output
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a’g*z(A+ Blog (e(2)"))

B 3,2 1 ﬂ+bl
e 35,( 2) . Ba?g?nalog (¢ + %) — B4 4+ Ba2g’zlog () + Babg®n:

c

Ad’g%r + Aabg’z? +

a’g? (A:v - %(c-l—dz) + Bnz log (a) — Bnz log (¢ + dx) + Bnx + Bz log (e)>

3,2 b . .
Ab2g223 n Ba*g“nlog (ﬁ—i——ﬁfdz) n Ba3g2nlog(3+ac) _ Ba2cgznlog(a+m)
3

Aa’g*z + Aabg?x? + 35 35 4 + Ba?g®’nzlog (cfdz

33.2 Problem number 31

/(cg+dgm)2 <A+Blog G(ZIZDR» da

Optimal antiderivative

_ B(—ad + be)? g?na _ B(—ad +bc) g>n(dz + c)?
3b2 6bd
3 brta)”
_ B(—ad + bC)3 g2n ln(ba: + a) + 92(dI + C) <A + Bln(e(dxj_c> ))
3b3d 3d

command
integrate ((d*gxx+c*g) **2* (A+B*1n (e* ((b*x+a) / (d*x+c))**n)) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

02929:(A + Blog (e(%)n))

Ac?g?x + Acdg®z® + Ad2§2m3 - Bcsg%;odg (ctdz) | Bc?g®’nzlog (a) — Bctg*nzxlog (c + dx) + 735252” + Bc2g?z 1o
Banlog ( 245
c2g? (Az + %CC) + Bnzlog (¢ + b?z) — Bnzx + Bzxlog (e))

Ac?g®’x + Acdg®z® +

342 ,2 a bx 2 2 a bz
Ad?g%z® " Ba®d*g“nlog <m+m> + Ba3d2g2nlog (§+x) _ Ba*cdg®nlog (m—{-m) B Ba2cdg?n
3 3b3 33 b2 L
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33.3 Problem number 59
9 a+bz\"
/(f+ga:) (A+BlOg(e<c+dx> >> dx

_ B(—ad +bc) g(—adg — beg + 3bdf) nz  B(—ad + bc) g*nx? _ B(—ag+ bf)® nln(bz + a)

Optimal antiderivative

3b2d2 6bd 3b3g
3 b "
N (gz + f) (A + Bln(e(dﬁi‘}) )) N B(—cg + df)® nln(dz + ¢)
3g 3d3g
command

integrate ((g*x+f) **2*x (A+B*1n (e* ((bxx+a) / (d*x+c) ) **n)) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

34 Test file number 60

Test folder name:

test_cases/3_Logarithms/60_3.2.2-f+g_x-"m-h+i_x-"q-A+B_log-e-a+b_x-over-c+d_x-"n-"p

34.1 Problem number 45

A+ Blog (76(6“_:;’;”))
/ (ag + bgzx)3(ci + dix)? de

Optimal antiderivative

Bd3(bz + a) 3b?Bd(dz + c)
(—ad +be)* g3i2 (dz +¢)  (—ad + be)* g3i2 (b + a)
bz+a
b3B(d.’L‘ + 0)2 3bB d* ln(dm-ii_-c>

4 (—ad + be)* g3i2 (bz + a)? 9 (—ad + be)* g3i2
bz +a) (A+Bm(Gt))  3i2d(do+c) (A+ B (Gt
(—ad + be)* g3i2 (dz + ¢) (—ad + be)* g3i2 (bz + a)
b(do+0)° (A+ Bln(eg’;j“))) 3bd?In(%2) (A+ BIn(*G52))
2 (—ad + be)* g32 (bx + a)? (—ad + be)* g3i2
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command
integrate ((A+Bx1n(e*(b*x+a)/(d*x+c)) )/ (bxg*x+axg) **3/ (d*i*x+c*i)**2,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

34.2 Problem number 52

+b
/ A+ Blog (252 ;
(ag + bgzx)?(ci + dix)3

Optimal antiderivative

Bd3(bx + a)? B 3bB d2(bz + a)
4(—ad+be)* g3 (dz +¢)®  (—ad + be)* g%43 (dm +c¢)
b
b B(dz + c) 3b*Bd 1n(d””i‘i)

(—ad + be)* 23 (bz +a) 2 (—ad + be)* g2i3
d3(bz + a)? (A +B 1n< (bx:a)» 3bd2(bx + a) (A +B ln(e(b”“)))

dz+c
2 (—ad + be)* g243 (dz + c)? (—ad + be)* g2i3 (dz + ¢)
b(do+c) (A+Bln(<Gt2)) 3b2d1n(bw+a) (4+Bm(Lz2)
- (—ad + be)* ¢2i3 (bz + a) (—ad + be)* g2i3

command
integrate ((A+B*1n(ex (bxx+a)/(d*x+c)) )/ (bxgkx+a*g) **2/ (d*i*x+c*i)**3,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display



34.3 Problem number 106

/ (A+Blog (%))2 ]

(ag + bgzx)3(ci + dix)3 v

Optimal antiderivative

B2d*(bx + a)? 8AbB d(bx + a)

8b B2d3(bx + a)

4(—ad + be)® ¢33 (dz + ¢)*>  (—ad + be)® ¢33 (dz + ¢) B (—ad + be)® g3i3 (dz + ¢)
8b B2d3(bz + a) ln<

8b® B2d(dx + c) B b B%(dz + c)?

(—ad +be)® g3i3 (bx +a) 4 (—ad + be)® g3i3 (bz + a)?

(—ad + be)®

Bd'(ba +a) (A+Bln(“32))  8K°Bd(dr+c) (A+Bln(“Gie)))

dz+c
2 (—ad + be)® g3i3 (dz + ¢)? (—ad + be)® ¢33 (bz + a)
b'B(do+0)° (A+ Bln(eg’;jg))) Y(bo+a)? (A+ Bn(® g;:p))
2 (—ad + be)® ¢33 (bx + a)? 2 (—ad + be)® 343 (dz + ¢)?
1bd*(be + ) (A+ Bn(® ;;j?)) 13d(dz + o) (A+ Bln(eg’ﬁj)»
(—ad + be)® g3i3 (dz + ¢) (—ad + be)® ¢33 (bz + a)
2 3
bi(do +0)° (A + Bin( <Gzt )) 2% (A + Bin(2Gte)))
2 (—ad + be)® g3i3 (bx + a)? B (—ad + bc)® g3i3
command

integrate ((A+B*1n(e*(b*x+a)/(d*x+c)))**2/ (bxgxx+axg) **3/ (d*i*x+c*i) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

9313 (dz + ¢)

202



203

34.4 Problem number 110

/(ag + bga)(ci + dix) <A + Blog (‘3(::22)”)) do

Optimal antiderivative

B(—ad+be)? ging  9i(be+0)? (do+¢) (A+ Bln(e(222)"))

6bd + B
(~ad + be) gi(bz + a)* (A —Bn+ Bln (e<3ﬁi> )> | Bl-ad+ be)® ginln(dz + c)
e 6b242

+

command
integrate ((bkxgkx+axg) * (d*i*x+c*i)* (A+B*1n(e* ((b*x+a)/(d*x+c))**n)) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

(acgiz(A+ Blog (e(2)"))

ag (Acia: + Ad2i$2 — Bc2in1;(gi(c+d$) + Beinzlog (a) — Beinzlog (¢ + dx) + B¢ine Cém + Bcizlog (e) + 7Bdimzbg (@ _ .

2 a_ bz 2 a_ bz
. Abaz2 Ba“gnlog ( 2+ B Bbgnz“log ( 2422 Bbanz?
ci (Aag:c + =5 + Qb(c ) + Bagnzlog (% + %) — 2992 4 Bagzlog (e) + 5 (+%) — =T
. . . 3dginlog ( —&—+ b 3dai c Ba2cginlog ( —%—+-b2_ 2
. Aadgiz? Abcgiz? Abdgiz3 Ba®dgin log (c+dw ctde Ba®dginlog (§+z) g 8\ ctde T ctda Ba
Aacgiz + =5+ 59—+ T4 — 62 — 652 + 13 + —

34.5 Problem number 120

/(ci + diz)? <A+Blog G(Z:Zﬁ)n)) do

Optimal antiderivative

B(—ad + bc)*i*nz  B(—ad + bc) i*n(dz + c)*
3b2 6bd
. 3 b n
_ B(-ad+ be)® i2nln(bz + a) N (dz + c) (A + Bln (6((121%) ))
3b3d 3d

command
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integrate ((d*i*x+c*i)**2% (A+B*1n(e* ((b*x+a)/(d*x+c))**n)),x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

chQx(A + Blog (e(%)n))
Ac*i?z + Acdi’z® + Adz?f%g _ Bifnlog(ctdn) 4 po2;2n 4 ]0g (a) — Bc?i’nxlog (c + dx) + @ + Bc?i2x log (

3d
Banlog (%—i—%’) b
?i?| Az + ——3—% + Bnzlog (2 + %) — Bnz + Bzlog (e)

. . 2.2.3  Bald?i’nlog (% +2% Ba3d2i2nlog (S+a Ba2cdi®nlog ( %+ b= BaZcdi?n log
A%z + Acdi?z® + AT 4 353” totis) + 3b3g(d ) _ b(20+ ) - -

34.6 Problem number 245

1
/ (a+ bzx)(c+ dz)log (e <M>n>

ct+dz

dr

Optimal antiderivative

in(in(e(52)"))

(—ad+bc)n

command
integrate(1/(b*x+a)/(d*x+c)/1n(e* ((b*x+a)/(d*x+c))**n) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

1 — be —
~ (bctbdx) Tog (¢) fora="3An=0
- be bx ! be bz for a= %

ben log (m +m) +bclog (€)+bdnx log (m-i-m) +bdz log (e)
log (%+z) log (%-ﬁ-z)
~ ad—bc ad—bc fOI' n = 0
log (e)
log (nlog (C_’fﬁ+c_?_ﬁ)+log (e)) .
- —dr—ben otherwise
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35 Test file number 61

Test folder name:

test_cases/3_Logarithms/61_3.2.3_u_log-e-f-a+b_x-"p-c+d_x-"q-"r-"s

35.1 Problem number 74

T
(c+dz)(—a+c+ (—b+d)x)log (gj:%) (a + bz)(c + dz) log? (Zi—g;)

Optimal antiderivative

In(1+ 52
' (~ad+ be) In(zte)

command
integrate(1/(d*x+c)/(-a+c+(-b+d)*x) /1n((b*x+a)/(d*x+c))+1n(1+(-b*x-a)/(d*x+c) )/ (b*x+a) / (d*x+c
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (522 +1)

adlog (gigg) — belog (2‘132)

35.2 Problem number 75

ct+dx

/ ( 1 log <1—a+bx) )
a + dx
(a+ bm)(a —c+ (b — d)x) log (a+bx) (a+ bx)(c+ d:I:) log2 (a+bz)

ct+dzx ct+dx

Optimal antiderivative

In(1+ 7=

(~ad+be)In( )

command

integrate(-1/(b*x+a)/(a-c+(b-d) *x) /1n((b*x+a) / (d*x+c) ) +1n(1+(-d*x-c) / (b*x+a) ) / (bxx+a) / (d*x+c)
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Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (1+ 252 )

oo (2525 ) —belos (212

36 Test file number 64

Test folder name:

test_cases/3_Logarithms/64_3.5_Logarithm_functions

36.1 Problem number 26

/ ax + 2bnlog (cz™)
ax? + bz log? (cz™)

Optimal antiderivative

In (ax +bln(c a:”)2)

command
integrate ((a*x+2*b*n*1n(c*x*+*n) )/ (a*x**2+b*x*1n (ckx**n)**2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

dz

/ ax + 2bnlog (cx™)
x <aw + blog (cx")2>

Sympy 1.8 under Python 3.8.8 output

log <$ + bn? loag ()2 + 2bn log (Z) log () + bloga(c)2> for a 7& 0

2log (nlog (z) + log (c)) otherwise
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37 Test file number 106

Test folder name:

test_cases/4_Trig_functions/4.3_Tangent/106_4.3.7-d_trig-"m-a+b-c_tan-"n-"p

37.1 Problem number 216

cotS(e + fx)
/ a+ btan?(e + fz) dz

Optimal antiderivative

(a+b) (cot? (fz +¢)) B cot? (fr+e) In(cos(fr +e))

202 f daf * (a—0b)f
(a® + ab+ b?) In(tan(fz +€)) b*In(a+ b(tan? (fz +e¢)))
+ a3f + 2a3(a—0b) f

command
integrate(cot (f*x+e) **5/ (at+b*tan (f*x+e) **2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

output too large to display

38 Test file number 113

Test folder name:

test_cases/4_Trig_functions/4.4_Cotangent/113_4.4.7-d_trig-"m-a+b-c_cot-"n-"p

38.1 Problem number 13

1
/ dx
—1 — cot?(x)

Optimal antiderivative

cot(x)
— (csc? (x))
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command
integrate(1/(-1-cot (x)**2)**(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

/ dz
—cot? (z) — 1

Sympy 1.8 under Python 3.8.8 output

cot (x)
—cot? (z) — 1

39 Test file number 141

Test folder name:

test_cases/4_Trig_functions/4.7_Miscellaneous/141_4.7.7_Trig_functions

39.1 Problem number 591

/ (az cos(aa:;UZ— sin(ax))? dz

Optimal antiderivative

cot(ax) z csc(ax)
a3 a? (az cos(azx) — sin(ax))

command
integrate (x**2/ (a*x*cos (a*x)-sin(a*xx) ) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

2

- 5 dz
(az cos (az) — sin (ax))
Sympy 1.8 under Python 3.8.8 output
B 2ax tan (%) tan? (%)
a‘ztan? (%) —a*z +2a3tan (%)  a*ztan? (%) — a*z + 243 tan (%)

1
a*ztan? (%) — a*z + 2a3 tan (%)
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40 Test file number 144

Test folder name:

test_cases/5_Inverse_trig_functions/5.1_Inverse_sine/144_5.1.5_Inverse_sine_functions

40.1 Problem number 474

V1 —122 + zArcSin(z)

ArcSin(z) — 22ArcSin(z)

dzr

Optimal antiderivative

In(—z%+1) )
——y— * In(arcsin(z))

command
integrate ((x*asin(x)+(-x**2+1)**(1/2))/(asin(x) -x**2*asin(x)) ,x)

Sympy 1.10.1 under Python 3.10.4 output

V1—g22 - / z asin ()

| z2asin (z) — asin (z) x2 asin (z) — asin (z)

Sympy 1.8 under Python 3.8.8 output

log (222 — 2)

5 + log (asin (z))

41 Test file number 173

Test folder name:

test_cases/6_Hyperbolic_functions/6.3_Hyperbolic_tangent/173_6.3.7-d_hyper-"m-a+b-
c_tanh-"n-"p

41.1 Problem number 206

/ 1 dz
1 — tanh?(x)

Optimal antiderivative

tanh(z)

sech(z)?
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command
integrate(1/(1-tanh(x)**2)**(1/2),x)
Sympy 1.10.1 under Python 3.10.4 output

1
/\/1—tanh2(ac) “

Sympy 1.8 under Python 3.8.8 output

tanh ()

\/1 — tanh? (z)

42 Test file number 196

Test folder name:

test_cases/7_Inverse_hyperbolic_functions/7.3_Inverse_hyperbolic_tangent/196_7.3.6_Exponentia

42.1 Problem number 201

e~ tanh ™! (ax)
—dz
C — acxr

Optimal antiderivative

arcsin(ax)
ac
command
integrate (1/ (axx+1)* (—a**x2*xx**2+1) **(1/2) / (-a*c*x+c) ,x)

Sympy 1.10.1 under Python 3.10.4 output

12,2
f ax—i—ldm

a2x2—1

Sympy 1.8 under Python 3.8.8 output

./a% asin(a: a2> fora? >0

\/g asinh (a:m) fora? <0

c
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43 Test file number 199

Test folder name:

test_cases/7_Inverse_hyperbolic_functions/7.4_Inverse_hyperbolic_cotangent/199_7.4.2_Exponent

43.1 Problem number 256

/e_ coth™" (az) Ve—acx dz

Optimal antiderivative

/ 1 / 1

8cx 1—ﬂ 2z 1—ﬂ v —acx + ¢

a’x n a’x
3v—acz +c 3

command

integrate ((-a*c*x+c)**(1/2)* ((a*xx-1)/(a*x+1))**(1/2),x)
Sympy 1.10.1 under Python 3.10.4 output

/ a1 vV —c(ax —1) dz

ar +1

Sympy 1.8 under Python 3.8.8 output

1 1 1
dicz 4ic %i(—acz +¢)? | ———
acr +c acx + ¢ acx + ¢
+ —_
3 a 3ac

43.2 Problem number 326

/ecoth_l(z) /1_‘,1; dr

Optimal antiderivative

214+ z)vV1—x
3 —1+4+z
1+x

command
integrate(1/((-1+x)/(1+x) ) **(1/2)*(1-x) **(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output
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/ l—ac
jx—1
r+1

Sympy 1.8 under Python 3.8.8 output

2ix 21

/1 /1
3 3

r+1 r+1

43.3 Problem number 338

/e_ coth™ (az) Ve —acx dx

Optimal antiderivative

/ / 1
8cxr/1— oy 2z l—ﬂ v—acx + ¢
a*x
3

—acx -l- c

command
integrate ((-axc*x+c)*x(1/2)*((a*xx-1) /(a*xx+1))**(1/2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

/ axr —1 \/mdx

ar +1

Sympy 1.8 under Python 3.8.8 output

1 1 1
dic %i(—acz + )% || ———
acr +c acx + ¢ acx + ¢
+ —
3 a 3ac

44 Test file number 210

dicx

Test folder name:

test_cases/210_Hebisch
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44.1 Problem number 86

18

/ e2e?+o?log(e) (—90 + 4z + (—36 + 42?) log(z) + 22 log?(2))

d
422 + 422 log(z) + x2 log?(x) N

Optimal antiderivative

9
xeln(z)(%-ﬂ-ﬁ)w

command
integrate ((x**2%1n(x)**2+ (4*x**2-36) *1n (x) +4*x**2-90) *exp (18/ (x**2*1n (x) +2*x**2) ) / (x**2*1n (x)
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

18
Te 22 log (x)+2x2

44.2 Problem number 89

/ el42/5(—360 — 1652 — 1522) + (45z + 1522 + €!47/5(888z + 44722 + 422°)) log(z) + (—360 — 165z — 1522 + |
(360 + 28522 + 7023 + 5x4) log?(z)

Optimal antiderivative

3e2%es +3 In(8 + x)
(34 z) In(z)

command

integrate ((((-15*x**2-120%x) *1n(x)-15*x**2-165%x-360) *1n (x+8) + ((42*x**3+44T*x**2+888%*x) *exp (2
165%x**2-165%x-360) *exp (2/5%x) ¥*2xexp (x) **2) / (5*x**4+70*x**3+285*x**2+360%*x) /1n (x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

14z

3e’s 3log (z +8)
zlog (z) + 3log (z) =zlog(x) + 3log (z)
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44.3 Problem number 152

3

4x
/ elle—2e%0-227+2108(s) (—8z? + 88z — 16€®x> — 8x* + 242% log(z))
12122 4 4ex? — 443 + 4ot + €2 (—44a2 + 823) + (442 — 8e2x — 822) log(z) + 4log?(z)

Optimal antiderivative

222

1
e ngt)+127171782 _ 4e—2

command

integrate ((24*x**2x1n(x) -16*x**3*exp (2) —8*x**4+88*x**3-8*x**2) xexp (2*x**3/ (2*1n (x) -
2xexp (2) *x—-2%x**2+11%x) ) ¥*%2/ (4*1n (x) **2+ (-8*exp (2) *x—-8*x**2+44*x) *1n (x) +4*x**2*exp (2) **2+ (8*x
44xx**2) *exp (2) +4*x**¥4-44*x*¥*3+121¥x**2) , X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

423
e —212 —2me2+11z+2 log (z)

44.4 Problem number 222

[ 222l ol (0) 10— 0 i)
(z3 — 222 log(z) + z log?(z)) log (222) ’

Optimal antiderivative

In( k)

1
+ z — In(z)

command

integrate (((1-x)*1n(2*x**2)*1n(x/1n(2*x**2) )+ (x-1n(x) ) *1n (kx**2) +2*1n (x) -2*x) / (x*1n(x) **2-
2%x%%2%1n (x) +x**3) /1n (2*x**2) , X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log ( 2log (w)x-i-log (2) )
z — log ()
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44.5 Problem number 255

3750z + 300z + 62 + (400022 + 30023 + 6z*) log(z) + ((4000z% + 31023 + 6z*) log(x) + (3750 + 30022 +
/ (2000z + 15522 + 3z3) log(x) + (1875 +

Optimal antiderivative

2
9 T
z°In +z + In(In(z
<3g”+15 ( ())>

command
integrate ((((6*x**3+300%x**2+3750%x) *1n (x) *1n (1n(x) )+ (6*x**4+310*x**3+4000*x**2) *1n (x) ) *1n (((
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

¢

625 9z% + 4802 + 640022 + (922 + 450z + 5625) log (log (z))* + (1823 4 93022 4 12000z) log (log (z))
——— | log
6 922 + 450z + 5625

/

625 log (log (log (z)) + 3?;1?%“”)
3
44.6 Problem number 284

+

x

/ ett2er2108(s%) (_16 4 83 + 2002 + 623 + (—16 + 17z + 1122) log (z2) + (—4 + 6z) log? (z2))

dx
823 — 8x4 — 625 + 426 + 227 + (8x3 — 1224 + 425) log (x2) + (23 — 4z4 + 225) log? (22)

Optimal antiderivative

T

e2ln (132) 12244
(—z2+2z)z
command

integrate (((6*x-4)*1n (x**2) **2+ (11*kx**2+17*x-16) *1n (x**2) +6*x**3+20*x**2+8*x-16) *exp (x/ (2*1n(
Axxxk4+2%x**3) *1n (x*k*2) %% 2+ (4*x**B6—12%x**4+8*kx**3) *1n (Xx*k*2) +2*kX*k*k T+4*X**B6—B*Xk*k5—8*kx**k4+8* Xk *

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

e 25 +2 10:(22) +4

23 — 22
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44.7 Problem number 307

/ (=3 + 5z — z%) + €5(—12 + 20z — 42?) log(z) + (€% (—12z + 4z?) + €(12 — 4z) log
3022 — 1023 + (—30z + 1022) log (3z — z2) + log(x) (€3 (240z2 — 80z3) + €3 (—240x + 80z2) log (3z — z2)) + Ic

Optimal antiderivative

In(In((2—z)z+z) — )
10e=3 +401In(x)

command

integrate ((((-4*x+12)*exp (3) **2x1n (—x**2+3%x) + (4d*x**2-12%x) *exp (3) #¥*2) *1n (1n (-x**2+3%x) -

x) +(—4*x**2+20*x—12) *exp (3) ¥*2*1n (x) + (-x**2+5%x-3) *exp (3) ) / (((160*x**2-480*x) *exp (3) **2*1n (-
X**2+3*x) + (-160*x**3+480*x**2) *exp (3) **2) *1n (x) **2+ ( (80*x**2-240%x) *exp (3) *1n (~x**2+3*x) + (-
80*xk*3+240*x**2) *exp (3) ) *1n (x) + (10*x**2-30%x) *1n (—x**2+3%x) ~10*x**3+30*x**2) , X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

e3log (—m + log (—m2 + 3m))
40e3 log (z) + 10

44.8 Problem number 330

5
/ e —427+a?log(log(2)) (—5 + 40log(z) — 101log(x) log(log(x)))
1623 log(z) — 823 log(x) log(log(z)) + 23 log(x) log?(log(x))

Optimal antiderivative

5
e =2(In(In(z))—4)

command

integrate ((-10*1n(x)*1n(1n(x))+40*1n(x)-5)*exp(5/ (x**2*1n (1n(x))-4*x**2) )/ (x**3*1n(x)*1n(1n(x
8*x**3*1n (x) *1n(1n(x))+16*x**3*1n(x)) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

5
e z2 log (log (z)) —4x2
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44.9 Problem number 473

9 —8z—5e3z+22—10 log(log(x)) —8z—5e3a-
/ 423 1log(z) log?(log(x)) + e log(log(=)) (8 + 5 — z + (—8 — 5e® + 2z) log(z) log(log(x))) + € 21
log(z) log?(log
Optimal antiderivative
z_5e> 2
z| 5g—"5——4

-5

2 4+ e mm@) +3

command

integrate ((((-5%exp(3)+2*x-8) *1n(x) *1n(1n(x))+5*exp(3)+8-x) *exp (1/2*(-10*1n(1n(x))-
Bxxxexp (3) +x**2-8%x) /1n(1n(x) ) ) **2+ (4*x*1n (x) *1n(1n(x) ) **2+ (-5*x**2*exp (3) +2*x**3-

8*x**2) *1n (x) *1n (1n(x) ) +5*x**2*exp (3) —x**3+8*x**2) *exp (1/2* (-10*1n(1n(x) ) -5*x*exp (3) +x**2-
8*x)/1n(1n(x))) +4*x**3*1n(x) *1n(1n(x) ) **2) /1n(x) /1n(1n(x) ) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2 3 o(22 _52e3 44 51060 )
%—@%—41—5 log (log (z)) (T T Taw og (log (z))
(L‘4 + 2x2e log (log (@)) +e Tog (log (z))

44.10 Problem number 598

5z

/ (12 + 62) log? (52; ) + €"*(5%) (=20 + (20 + 10) log (5% ) )

(2 + ) log? <2+%>

dz

Optimal antiderivative

5z

2¢™(2%%) + 6

command
integrate ((((10%x+20)*1n(x/ (2+x))-20) *exp (5*x/1n(x/ (2+x) ) ) +(6*x+12) *1n(x/ (2+x) ) **2) / (2+x) /1n(
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

6z + 2¢'°% (z%2)
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44.11 Problem number 675

(4 — 42%) log(5) + (=1 + 22) log?(5) log(—1 + z) + ((—4 + 422 + €7(—4 — 4z + 82?)) log(5) + €7 (—z — ?) log
/ (1622 — 1623 + 162* + 162° + (827

Optimal antiderivative

e’ + ln(ln(x)>

x

(z%2 + ) (ln(—l +z)— ﬁ)

command

integrate ((((-2*x**2+x+1) *1n (5) **2x1n (-1+x) + (-x**2-x) *1n (5) #*2+ (8*x**2-4%x~-4) *1n(5) ) *1n(x) *1n
2xxx*k2+x+1) ¥exp (7) —x**2+1) ¥*1n (5) **2*1n (-1+x) + (~x**2-x) *exp (7) *1n (5) **2+ ( (8*kx**2-4*x~

4) xexp (7) +4xx**2-4) *1n(5) ) *1n (x) + (x**2-1) *1n (5) **2*1n (-1+x) + (—4*x**2+4) *1n (5) ) / ((x**5+x**4~
x**3-x**%2) *1n (5) #*2%1n (—1+x) ** 2+ (—-8*x*k*5-8*xk*4+8*x**3+8*x**2) *1n (5) *1n (—1+x) +16*x**x5+16*x**4
16*x**3-16%x**2) /1n(x) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (5) log (%)
z2log (5)log (z — 1) — 422 + zlog (5) log (z — 1) — 4z
e”log (5)
—4z2 — 4z + (22 log (5) + zlog (5)) log (z — 1)

_|_

44.12 Problem number 700

/ (—8z2 + 223 — 2z*) log(5) log (% (—4z + 2? — 23)) + (16 — 8z + 1222 + (—42? + 223 — 32%) log(5)) log (—4 +
(—16z + 422 — 423 + (423 — z* + 2°) log(5)) log (§ (—

Optimal antiderivative

1-— 1n<ln(w —:c))

In(z2In(5) — 4)

command

integrate (((2*x**4-2*x**3+8*x**2) *1n (5) *1n (-1/4*x**3+1/4*x**2-x) *1n (1n (-1/4*x**3+1/4*x**2—
%) )+ ((—3*x**k4+24xkk3-4*x**2) %10 (5) +1 2% x**2-8*x+16) *1n (x**2*%1n (5) —4) + (—2*x**4+2*%x**x 3~
8*x*%2) ¥1n (5) *1n (—1/4*x**3+1/4*x*%2-%x) ) / ((x**5—x*k*4+4*x**3) *1n (5) —4*x**3+4*x**2-16%x%) /1n (-
1/4*xx**3+1/4*x**2-x) /1n (x**2*1n (5) -4) **2,x)
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Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

_log (log (—%-I—%—z)) N 1
log (22 log (5) — 4) log (22 log (5) — 4)

44.13 Problem number 778

dr

—10+ 4z + (-2 + 2z — z?) log(z) + (2 — z) log (—ﬁ)
/ -2z + 22 4 (—4z + 222) log(x) + (—2z + 22) log?(z)

Optimal antiderivative

—4—x+ ln(ﬁ>
1+ In(z)

command

integrate (((—x**2+2*x-2) *1n(x)+(2-x) *1n(-x/ (-2+x) ) +4*x-10) / ((x**2-2%x) *1n (x) **2+ (2*kx** 2~
4xx)*1n (x) +x**2-2%x) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

o4 g5
log(z)+1 log(z)+1

44.14 Problem number 835

—16—8z—z2

/ g2-2er2on(ox(+%)) (39 4 48 + 1822 + 20%) log(4) + (2 + 82 + 1022 + 423 + (—8z — 622 + 323 + 2) log(4) ) 1
(2 + 4z + 222) log (22?) + (—4 — 4z) log

Optimal antiderivative

(442)2 In(2)

(I2 +£L‘) ew+1—ln(ln(z2))
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command

integrate (((4*x+2)*1n (x**2)*1n(1n(x**2) ) **2+ (2% (—2xx*k*3-10*x**2-8%x) *1n (2) -8 x**2-
12%x-4) *1n (x**2) *1n (In (x**2) ) + (2% (x*k*4+3%x**k3-6kx*k*2-8*x) *1n (2) +4*kx**3+10%*x*k*2+8*%x+2) *1n (x**2
x*%x2-8%x-16) *1n (2) / (2%1n (1n (x**2) ) -2%x-2) ) / (2*1n (x**2) *1n (1n (x**2) ) **2+ (-4*x-4) *1n (x**2) *1n (1

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

—29:2—16:5—32) log (2)
($2 + .’L') e —2z+2log (log (mz))72

44.15 Problem number 917

dx

/ —8 — 2z + (7 + 9z — 1522 — 22°%) log(z) + (—z — 22?) log?(z) + (1 + 2z) log(z) log(log(z))
(64x + 3222 4 423) log(z) + (16 + 422) log?(z) + zlog? ()

Optimal antiderivative

z — In(In(z)) + In(z) — 22
8 4+ 2z + In(x)

command

integrate (((1+2+*x)*1n(x)*1n(1n(x))+(-2*x*k*2-x) *1n (x) *¥*2+ (-2*x*k*3-15*x**2+9*x+7) *1n (x) -
2%x-8) / (x*1n (x) **3+ (4*xx*k*k2+16%x) *1n (x) **2+ (4*x*x*3+32kx*k*2+64*x) *1n(x) ) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

-z —z-8 log (log (z))

2¢ +1log (z) +8 2z +log(z)+8
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44.16 Problem number 1003

e*(—1+ 17z — 42 — 1223 + 3z*) + e*(4z — 323) log(x) + (€*(20 — 5z — 1222 + 3z3) + €*(5 — 32?) log(z)) lo
/ 4z — 22 + z log(z) 1

Optimal antiderivative

((5—2® —In(In(—In(z) + = —4) +z)) z +9) *

command

integrate ((((-exp(4)*1n(x)+(x-4)*exp(4))*1n(-1n(x)+x-4)-x*exp (4)*1n(x)+(x**2-4*x) *exp (4) ) *1n(
1n(x)+x-4)+x)+((-3*x**2+5) *exp (4) *1n (x) + (3*x**x3-12*%x**2-5*x+20) *exp (4) ) *1n (-1n(x) +x—

4) +(-3*x**3+4*x) *exp (4) *1n (x) + (3*kx**4-12%x**3-4*x**2+17*x-1) *exp(4) ) / ((In(x) -x+4) *1n (-
In(x)+x-4)+x*1n(x) -x**2+4%x) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

—z3et — zetlog (z + log (x — log (z) — 4)) + 5xet

44.17 Problem number 1043

/6w+690+1062w+2e45+5622log(e_mm)—i—x log? (e_mz) <1 + 690—}-1052
+et5t5¢ (2 _9g) + (2 + 2¢15+5¢ _ 29:) log (e™“z) + log® (e‘””:c)) dz

Optimal antiderivative

—a\ o 5e2445) 2
ez(ln(ze )+e € ) +x

command

integrate ((1n(x/exp(x))**2+(2*exp (5*xexp (1) **2+45) -24x+2) *1n (x/exp (x) ) +exp (5*exp (1) **2+45) **2+
2xx) *exp (5*exp (1) **2+45) +1) xexp (x*1n(x/exp (x) ) ¥*2+2*x*exp (5*exp (1) #*2+45) *1n (x/exp (x) ) +x*exp(

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: SystemError

Sympy 1.8 under Python 3.8.8 output

e® log (ze~7) 2y opepe’ +45 log (ze™®) +a-zel0e’+90
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44.18 Problem number 1049

a+4log( =z o))

/( 10g<(—4+45zm)10g(4)>

ros(=*) 2 2 2) 10 ( (A-iz) og(4) 2) 1og ( (CA+ia
—zlog (z?) + (—z + %) log (2?) log (T) + ((230 — 227) log (759

(—22 + 23) log? (22) log <7(_4+4z) log(4)> + (—4z + 422) log? (22

5z

Optimal antiderivative

In|44+——2
( 1n<8(—1+9;)1n(2)>)

e In(22)

command

integrate ((((-8%x+8) *1n(2/5* (-4+4*x) *1n(2) /x) **2+ (-2%x**2+2%x) *1n (2/5% (-4+4*x) *1n(2) /x) ) *1n ((
4+4xx)*1n(2) /x)+x) /1n(2/5% (-4+4*xx) *1n (2) /x) ) + (x**2-x) *1n (x**2) *1n (2/5% (-4+4*x) *1n (2) /x) -

x*1n (x**2) ) *exp (1n((4*1n(2/5% (-4+4*x) *1n(2) /x) +x) /1n(2/5% (-4+4*x) *1n(2) /x) ) /1n(x**2) ) / ((4*x**
4xx)*1n (x**2) **x2%1n (2/5% (—4+4*x) *1n (2) /x) **2+ (x**3-x**2) *1n (x**2) **x2*1n (2/5% (—4+4+*x) *1n(2) /x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

44.19 Problem number 1259

x

/ e (%) (1036 + (1036 — 777z) log (2. ))

443z
2 48
(4+32)log? (£2)

dr

Optimal antiderivative

command

integrate (((-777*x-1036)*1n (48*x/ (4+3%x))+1036) / (4+3%x) /1n(48%x/ (4+3*x) ) **2/exp (x/1n (48*x/ (4+
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Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

959¢ % (5%

44.20 Problem number 1276

3—2+3 log(%ﬂ)
—20—5z—222
/ e e(FE) (60 — 202 — 622 + 20% + (—20z — 502 — 209) log ( =20=5z=22 ) )
dz

—20— _9m2
(20z + 522 + 223) log? (M)

T

Optimal antiderivative

command

integrate (((—2*x**3-5*x**2-20%x) *1n (1/6% (-2*x**2-5xx-20) /X) +2*x**3-6*x**2-20%x+60) *exp ((3*1n (
2xx**2-5%x-20) /x)+3-%x) /1n (1/6* (-2*x**2-5%x-20) /x) ) / (2*x**3+5*x**2+20%*x) /1n (1/6% (—2*x*k*2—
5%x-20) /x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

44.21 Problem number 1331

/ 100 + 40z + 422 + (—50 — 40z — 632) log(z) + (102 + 222) log®(z) — 4z log?(z) + (—4 + 22) log*(z) + 21log(:

Optimal antiderivative

2

5z—5z In(In(z)—2)2
T+
<ln(w) + o (x’)” )
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command

integrate (((-50*1n(x)+100)*1n(1n(x)-2) **4+100*1n(x) *1n(1n(x)-2) **3+(-10*x*1n (x) **2+ (40%x+100)
40%x-200) *1n (1n(x)-2) **2+(-20*1n (x) **3+ (-20*x-100) *1n (x) ) *1n (1n (x) -2) +2*1n (x) **5+ (2*x—
4)*1n(x) **x4-4*xk1n (x) **3+ (2*x**2+10%x) *1n (x) **2+ (—6*x**2-40%*x-50) *1n (x) +4*x**2+40%x+100) / (x*1
2*x*1n (x) **3) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(—10x — 10log (z)? — 50) log (log (z) = 2)* ;2 1 105 + 25
+

5 25log (log (z) — 2)*
log (2)’ og (@ BT

2 +
’ log (z)?

44.22 Problem number 1387

(64 — 16z) log(z) + (—64z + 1622) log(z) log(2z) + (64 — 16z + (64 — 48z) log(z)) log(2z) log (@) ;
/ (—64x2 + 4823 — 1274 + 2°) log?(x) log(2) v

Optimal antiderivative

1610 (1% )
z (4 —z)*In(z)

command

integrate ((((-48*x+64)*1n(x)-16*x+64) *1n(2*x)*1n(exp(x) /1n(2*x) )+ (16*x**2-64*x) *1n (x) *1n (2*x)
16*x+64) *1n(x) ) / (x**5-12%x**4+48*x**3-64*x**2) /1n (x) **2/1n (2*x) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

16 log (log (a:)(ii-log 2) >
z3log (z) — 8z2log (z) + 16z log (x)
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44.23 Problem number 1455

/ —240z — 4822 + (2402 + 48z%) log(z) + ((240z + 9622) log(z) + (45 + 18z) log*(z)) log (M) log (2 lo

log(z)
(16z log(z) + 3log?(z)) log <%(1§($))

Optimal antiderivative

31n<21n(3 + ljfg;)) (5+z)z + In(5)
command

integrate ((((18*x+45) *1n (x) **2+ (96%x**2+240%x) *1n (x) ) *1n ((3*1n(x)+16+*x) /1n(x) ) *1n (2*1n ((3*1n(
48*x**2-240%x) / (3*1n(x) **2+16*x*1n(x) ) /1n((3*1n(x)+16%x) /In(x)) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(32 + 15z) log <2 log <W’Wé($))>

log ()

44.24 Problem number 1587

/ z — 2122 + 2023 + €5 (—20z + 202?) + xlog(4z) + (—2x + 2% + €5(—2 + 2z) + (—€® — z) log(4z)) log (€° -
20z3 — 40z* + 202° + € (2022 — 4023 + 20z*) + (4023 — 40z + €5 (4022 — 4023)) log(4z) + (20€%z2 + 20z3) 1

Optimal antiderivative

In(ef+z)
1+ 20z

1+ 1In(4z) — x

command

integrate ((((-exp(5)-x) *1n(4*x)+(-2+2%x) *exp (5) +2*x**2-2%x) *1n (exp (5) +x) +x*1n (4*x) + (20*x**2-
20%x) *exp (5) +20*x**3-21*x**2+x) / ((20*x**2%exp (5) +20*x**3) ¥1n (4*x) **2+ ( (—~40*x**3+40*x**2) *exp (
40*x**x4+40%x**3) *1n (4*x) + (20*x**x4-40*x**3+20*x**2) *exp (5) +20*x**5-40*x**4+20*xX**3) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (z + €°) N 1
20x2 — 20z log (4z) — 20x  —x + log (4z) + 1
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44.25 Problem number 1657

dr

/ (5z + 4e3z) log(z) + (—19 + €3(8 — 4z) — 5z) log (£ (38 + 10z + €3(—16 + 8z)))
(192 + 522 + €3 (—8z + 422)) log?(x)

Optimal antiderivative

In(% + 20 — 22
In(z)

command

integrate ((((-4*x+8) *exp(3)-5*x-19) *1n (1/5* (8*x-16) *exp (3) +2*x+38/5) + (4*x*exp (3) +5*x) *1n(x) ) /
8xx) *exp (3) +5*x**2+19%x) /1n (x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (20 + (3 — 19) ¢ + %)
log (z)

44.26 Problem number 1661

dz

(—8z + 42?) log(—2 + z) log (3 (1 + 2z)) + (—2z — 422 + (2 + 3z — 22%) log(—2 + z)) log? (3 (1 + 2z))
/ (=222 — 323 4 224) log®(—2 + )

Optimal antiderivative

In(} +2)°
zln(-2 + z)?
command

integrate ((((-2%x**2+3*x+2) *1n (-2+x) —4*x**2-2%x) *1n (1/2+x) **2+ (4*x**2-8*x) *1n (-2+x) *1n (1/2+x)
Sxx##3-2%x**2) /1n (-2+x) **3,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (z + %)2
zlog (z — 2)°
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44.27 Problem number 1705

/ 4z° + 23 log(z) + (—3223 log (2) + 6423 log (2) log(z)) log (log (£)) log (log (log (2))) log (log (log (log (%))))
(64z81og (£) + 48z 1og (2) log(z) + 1222 log (£) log?(z) +

Optimal antiderivative

16 — ln(ln(ln(ln(ln(%)))))

-]

command

integrate (((-4*x**3*1n(4/x)*1n(x)+2*x**3*1n(4/x))*1n(1n(4/x))*1n(1n(1n(4/x)))*1n(1n(1n(1n(4/x
32xx**3*1n(4/x))*1n(1n(4/x) ) *1n(1n(1n(4/x))) *1n(In(In(1n(4/x))) ) +x**3*1n(x) +4*x**5) / (1ln(4/x) *

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

_ z*log (log (log (log (— log (z) +log (4))))) 162
16x4 + 822 log () + log (z)? 1624 + 822 log () + log (z)?

44.28 Problem number 1820

/ log(x) log?(log(x)) + e% (—2z + 4z log(z) log(log(x)))

log(z) log?(log(z)) d

Optimal antiderivative

212
e’ +z — 41 4+ eBnE)

command
integrate (((4*x*1n(x)*1n(1ln(x))-2*x)*exp (x**2/1n(1n(x)) ) **2+1n(x) *1n(1n(x))**2) /1n(x) /1n(1n(x
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2m2
T + elog (log (2))
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44.29 Problem number 2019

—2—x

/ ¢ (- 208 log(@) (=2 — z +42® + 223 + (-2 + 1222 + 423) log())

d
(22 — 4z4 + 425) log? () ’

Optimal antiderivative

24z
—9.,3
eln(m)( 2z +a:)
command

integrate (((4*x**3+12%x**2-2) *1n (x) +2*kx**3+4*x**2-x-2) *¥exp ((-2-x) / (2*%x**3-x) /1n(x) ) / (4*x**6-
4xx¥*4+x**2) /1n(x) ¥%2,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

—xz—2

e (2:::3—z) log (x)

44.30 Problem number 2117

/ 473 + 42 log(5) + (z — 8z* + (1 — 8z% — 823) log(5) ) log(x) log(log(z)) + (4z? + 4z log(5) + (—12z3 + (—8z

Optimal antiderivative

N8

B <1n ( (In(5) + :; ln(ln(ac))> * x) E
command

integrate (((-4*x*1n(5)-4*x**2) *1n(x)*1n(1n(x) ) *1n(x**2/ (1n(5) **2+2*x*1n(5) +x**2) /1n(1n(x) ) ) **
12*x**2-8%x) *1n (5) -12%x**3) *1n (x) *1n (1n(x) ) +4*x*1n (5) +4*x**2) *1n (x**2/ (1n (5) **2+2*x*1n (5) +x**
8kx**3-8*x*x*2+1) *1n (5) -8*x**4+x) *1n (x) *1n (1n(x) ) +4*x**2*1n (5) +4*x**3) / (2*1n(5) +2*x) /1n(x) /1n(

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

—z* — 223 1og s
<ac2 + 2z log (5) + log (5)2) log (log (z))

m2

2
—z%lo + =
¢ ( <x2 + 2z log (5) + log (5)2> log (log (:r))) 2
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44.31 Problem number 2240

135z

/ e—sa%+1og(@) (—270z + 135023 + 50z + (270z — 20z2) log(z) + 21og?(z)) p

X
375z — 15022 log(x) + 15log?(x)

Optimal antiderivative

command

integrate ((2*1n(x) **2+ (-20*x**2+270%x) *1n (x) +50*x**4+1350*x**3-270%*x) *exp (135*x/ (1n(x) -
5xx*%2) )/ (15%1n(x) **2-150*x**2*1n (x) +375*x**4) , x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

135z
—5z2+1log (z)

15

2ze

44.32 Problem number 2277

/ 8z — 162° — 162" + € (—48z> — 48z%) + €'?(162° + 162*) + e*(—8z + 482> + 48z*) + (—4 4 242 + 1623 — &
—16x* + 48e%z* — 48¢

Optimal antiderivative

In(In(z) + 2)

z + In(z) — <xe4 s ¥>2

command

integrate ((((16*x*exp(4)-16%x+8) *1n(x)+32*x*exp (4)-32*x+16) *1n(1n(x)+2) +(1+x) *1n (x) **4+ ((6*x*
6xx**2-4xx+2) *1n (x) **3+ ((12%x**3+12%x**2) *exXp (4) **2+ (—24*x**3-12%x**x2+12%x ) *exp (4) +12*x**3—
12%x) *1n (x) **2+ ( (8*x**4+8%x**3) *exXp (4) **3+ (-24*x**4+24*x**2) ¥exp (4) **2+ (24*x**4—-24%X** 3~
48*x**2) *exp (4) —8xx**k4+16kx**k3+24*x*x*2-4) *1n (x) + (16*x**4+16*x**3) *exp (4) **3+ (-48*x**4—
48xx**3) *exp (4) **2+ (48*xx*4+48*x**3-8%x) *exp (4) —16*x**x4-16*x**3+8%x) / (x*1n (x) **4+ (6*x**2*exp (
B*x**2+2%x) ¥1n (x) *¥*3+ (12kx**3kexp (4) **2+ (-24*x**3+12xx**2) *exp (4) +12*x**3-12%kx**2) *1n (x) **2+(
24%xk¥4+24%x%*3) kexp (4) ¥*2+ (24*x**4-48*x**3) ¥exp (4) —8*x**4+24*x**3) *1n (x) +16*x**4*exp (4) **3-
48xx**4*exp (4) ¥*2+48*x*x4*exp (4) -16*x**4) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

4log (log (z) + 2)
—8x2e4 + 422 + 422€8 — 4z log (z) + 4zet log (z) + log (z)*

z + log (z) —
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44.33 Problem number 2318

—x
e log(x) —r—

- e % 2e
e log (@) (10 —2€% + 2z + (10z — 2€%z + 222) log(z) + els@ (e®z — e2*z) log? (m))
/ 5 dz
xlog*(z)

Optimal antiderivative

2%

ee_ In(z) (

z —e®”+5)

command

integrate (((-x*exp (x) **2+exp (x) *x) *1n (x) **2*exp (1/exp (x) /1n(x) ) ¥*2+ (-2*exp (x) *x+2*x**2+10%x) *
2xexp (x) +2*x+10) *exp(1/exp(1/exp(x) /1n(x)) **2) /x/exp (x) /1n(x) **2/exp(1/exp(x) /1n(x) ) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

2¢e T

(ze™ —1+5e77) et 5™

44.34 Problem number 2344

2(25+ew2+ew log(:v))
/ z? + 2zlog(z) + log®(z) + e o*Fels@  (—25 — 50z + 23 + (—25 + 222) log(z) + zlog?(z))
x2 + 2z log(z) + log?(x)

dx

Optimal antiderivative

50
x2e z(z+1In(z)) +2e

—— +4
T+ 2 +

command
integrate (((x*1n(x)**2+(2*x**2-25)*1n (x) +x**3-50*x-25) *exp ((x*exp (1) *1n(x) +x**2*exp (1) +25) / (x
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2(ez2+e:c log (:v)+25)
.T26 z2+z log (z)

2

+x
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44.35 Problem number 2398

/ —4zlog(x) + 4e2= 42 22(8 4 87 log(z) + (Q:E + 2" e* (_2 — 21og(z)) + 2 log(z)) log ((3862%2 — 2ete™ @’y

ede’*2’ 12 log?(z) — 23 log? ()

Optimal antiderivative

2In < <e4‘32%2 — ac)2>

zIn(z)

command

integrate ((((-2*1n(x)-2)*exp (exp (1n(2*x)+x) **2) +2*x*1n (x) +2*x) *1n (exp (exp (1n (2*x) +x) **2) **2-
2xxxexp (exp (1n(2*x) +x) **2) +x**2) + (8*x+8) *1n (x) *exp (1n (2*x) +x) **2*exp (exp (1n (2*x) +x) **2) -
4xx*x1n(x) )/ (x**2*1n(x) **2xexp (exp (1n(2%x) +x) **2) —x**3*1n (x) **2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2log (:1:2 _ ogelete™ + 68“”26%)

z log (z)
44.36 Problem number 2405
z2+z log(x)
—atlog ( e6 (9002 —6z3+z4) +e3 (6—62:2:+2mz) log(z)+log2 () )
/ e o (—255 + €3(32% — z*) + (-2 4 7 — 22 — 2¢32?) log(z) + 21og?(z)
e3 (=323 + z4) + 22 log(z) + (€3 (622 — 223) — 2z log(x)) log (66(9x2_6w3+x4)+83(6_62§+

Optimal antiderivative

(z+In(z))z
ln((_%”M)Q -

e

command

integrate (((1n(x)**2+((x**2-3%x) *exp (3) +2*x+1) *1n (x) + (2*x**3-5*x**2-3%x) ¥exp (3) ) *1n ((1n(x) **2
6%x) *exp (3) *1n (x) + (x**4-B*x**3+9xx**2) *exp (3) *¥*2) /x**2/exp (3) **2) +2+1n (x) ¥*2+ (-2*x**2*exp(3) -
x**x2+x-2) *1n (x) + (—x**4+3*x**2) *exp (3) -2*x) *exp ((x*1n (x) +x**2) / (In ((1n (x) **2+ (2*x**2-

6*xx) *exp (3) *1n (x) + (x**4-6*x*x*k3+Jkx**2) xexp (3) ¥*2) /x*¥*2/exp (3) **2) -x) ) / ((1n (x) + (x**2-

3*x) *exp (3) ) *1n ((In(x) **2+ (2*x**2-6%x) *exp (3) *1n (x) + (x**4-6xx**3+9*x**2) *exp (3) ¥*2) /x**2/exp (
2xx*x1n (x) +(—2*x**x3+6%x**2) ¥exp (3) ) *1n ((1n (x) **2+ (2*x**2-6%*x) *exp (3) *1n (x) + (x**4—6*X**3+I*X**2
3xx**3) *exp(3)),x)
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Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

24z log (x)
(2z2—6w) e3 log (z)+ (:v4—6:c3+9:v2) eb+log (z)2 )

—z+log ( 226
e

44.37 Problem number 2423

(16 — 1222 + 423 + €3(— 1622 — 162> + 28z* — 82°) + €3(— 16z — 1622 + 282> — 8z*) log(z)) log (log2 (e_e3(2
/ (22 4 z log(a

Optimal antiderivative

(-2+2)°In <ln((x + In(z)) e‘(z2+z+2)e3)2> 2

command

integrate ((((2*x**2-4*x) *1n (x) +2xx**3-4*x**2) *1n ((x+1n(x) ) /exp ((x**2+x+2) *exp(3)) ) *1n(1n((x+1
Bxx**x4+28*x**x3-16*x**2-16%x) *exp (3) *1n (x) + (-8*x**x5+28*x**x4—-16*x**3—-16*x**2) *kexp (3) +4*x**3-
12xx**2+16) *1n (1n ((x+1n(x) ) /exp ((x**2+x+2) *exp(3) ) ) **2)) / (x*1n(x) +x**2) /1n((x+1n(x)) /exp ((x**

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2
(z? —4z +4)log <log ((w +log (x)) e—(x2+z+2)e3)2>

44.38 Problem number 2508

240z% + 10023 + €” (240z + 100z?) + (—120z + 50z + €® (—20z — 50z?) ) log(z) + (€®(—120 — 50z) — 120z —
/ (1223 + 5z4 + e® (1222 + 523)) log?(x)

Optimal antiderivative

10 ln(M) — 20z

r+e®

zIn(x)
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command

integrate (((((-50*x-120)*exp (x) -50*x**2-120%x) *1n (x) + (-50%x-120) *exp (x) ~50*x**2-120*x) *1n ((25
50*x**2-20%x) *exp (x) +50*x**2-120%x) *1n (x) + (100*x**2+240%x) *exp (x) +100*x**3+240*x**2) / ( (5*x**3

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2 T
90 10log (25z +120 +144)

x+er

~log (z) + zlog (x)

44.39 Problem number 2569

T

log(aﬁ) elog(z2) +_ = . elogiﬂ
16log® (22) + €2 e | (1 +4z)log? (z2) + e tog (=) (—4z + 2zlog (2?)) | +€°

/ log? (22)

Optimal antiderivative

+2T | (84

command

integrate ((((2*x*1n(x**2)-4*x) *exp (x/1n(x**2) ) *exp (exp (x/1n(x**2) ) )+ (1+4*x) *1n (x**2) **2) *exp (
16*x) *exp (x/1n (x**2) ) *exp (exp (x/1n(x**2)) )+ (16*x+8) *1n (x**2) **2) xexp (exp (exp (x/1n (x**2) ) ) +2*x

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output




234

44.40 Problem number 2570

—15+4+5x
/ g (390822 ~4a3 42t loste) (_5g5 1 3155 4 2022 — 3523 + 5t + (—585 + 240z + 1402 — 1002 + 152%) log(z))
(152122 — 62423 — 24824 + 14225 — 827 + 8) log?(z)

dzr

Optimal antiderivative

5
111(2) —e (3+z) (ﬁ+x—4)z In(z)

command

integrate (((15*x**4-100*x**3+140%x**2+240%x-585) *1n (x) +5*x**4-35*x**3+20*x**2+315%x~
585) xexp ((56%x-15) / (x**4—4*xx*3-8*x**2+39%x) /1n(x) ) / (x**8-8*x**T+142*x**5-248*x** 4~
624*x**3+1521xx**2) /1n(x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

5x—15
—e (:v4—4a:3—8:c2+39w) log (x)

44.41 Problem number 2671

_ 2 _ 2 _ _ _ 2 _ ;
/ e~dH2e7 240?330y 1 97 — 42 — 26732 — 93 + <—3e 4427124z m2> log <e4 2e® —2x—4x <3e 442¢% 42z

36—44—2@%—i—?::m—i—ékmr:2 + eTx2

Optimal antiderivative

(ln (x2e—2z(2z—§)—2a;—2ew + 3> + x) T

command

integrate (((-3*exp (exp (x) +2*x**2+x-2) **2-x**2) *1n ((3*exp (exp (x) +2*kx**2+x~2) **2+x**2) /exp (exp (
2) **2) +(-3*x+3) *exp (exp (x) +2*kx**2+x—2) ¥*2-2*kexp (x) *x**2-J*kx**x3-x**2+2*x) / (3*exp (x) *exp (exp (x)
2) **2+exp (x) *x**2) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

_ _ 2 4\ —4g?—op—
ze® 4 e m10g<<x2+364z +25+2¢ 4)6 4222z 2e’”+4>



235

44.42 Problem number 2849

—6 — 24z + (—1 — 62) log(2x) + (24x + 4log(z) + (6z + log(x)) log(2x) + (8 + 2log(2z)) log(4 + log(2z))) log
/ 24z + 4log(z) + (6z + log(z)) log(2z) + (8 + 21og(2x)) log(4 + log(2x))

Optimal antiderivative

zln ( n(z) 4 )
=57 4 3z + In(In(2z) + 4)

command

integrate ((((2*1n(2*x)+8) *1n(1n(2*x)+4)+(1n(x) +6*x) *1n (2*x) +4*1n(x) +24*x) *1n (8/ (2*1n (1n (2*x) +
6*x-1) *1n (2*x)-24*x-6) / ((2*%1n (2*x)+8) *1n (1n (2*x) +4) + (1n (x) +6*x) *1n (2*x) +4*1n (x) +24*x) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

1 8
vio8 (63: + log (z) + 2log (log (z) + log (2) + 4))

44.43 Problem number 2893

20z + 12922 + 5023 + 5z + (60 + 730z + 17122 — 2023 — 5z*) log(z) + (—60 — 387z — 15022 — 1523) log (‘Lm
/ (20z + 12922 + 5023 + 524) log? ()

31n (W) —z — In(z)

In(z)

Optimal antiderivative

command

integrate (((-15%x**3-150*x**2-387*x-60) *1n ( (5*x**3+25*x**2+4*x) / (15%x+75) ) + (~5*x**4—
20xx**3+171xx**2+730%x+60) *1n (x) +5*xk*x4+50%x**k3+129*x**2+20%x) / (5*xk*x4+50%x**k3+129*x**2+20%x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

5234252244
z 3log ( 152-+75

og(@) « log()
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44.44 Problem number 2897

5
e5+5w e5+5w +5z

_ 65+5z _e
e« <4e5+4e ¥ 4e = (2302 —2z% — 6zt + 4x5) +e2 T
/ z?

Optimal antiderivative

<e5 (4+ 4z — 422) + =2 (202 — 4173)))

5

e

2
<1—x2+e29_5” —|-a:> —24¢t

command

integrate ((4*exp(5)*exp(2/exp((exp(5) +5*x) /x) ) #*2+ ((—4*x**3+2*x**2) *exp ((exp (5) +5*x) /x) + (-
4xx*k*2+4*x+4) xexp (5) ) xexp (2/exp ((exp (5) +5*x) /x) ) + (d*x**5-B*kx**x4—-2xx**x3+2xx**2) *exp ( (exp (5) +5*

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: SystemError

Sympy 1.8 under Python 3.8.8 output

5m+e5 5m+e5

x4—2m3—x2+2x+(—2w2+2x+2)62€ T opete @

44.45 Problem number 2907

/ (—40z2 + 4023 — 10z*) log?(z) + (2 — 3z + 22) log (z — z?%) +log(x) (-2 + 5z — 22 + (2 — 2z + 2?) log (= —
(12022 — 12023 + 30x4) log? ()

Optimal antiderivative

In((1 —2z)x) T
30 (_ e — a:) In(x) 3

command

integrate (((-10*x**4+40%x**3-40*x**2) *1n (x) **2+ ((xk*2-2%x+2) *1n (~xk*2+x ) =2k x**2+5%x~
2) *1n (x) + (x**2-3*%x+2) *1n (-x**2+x) ) / (30*x**4-120*%x**3+120*x**2) /1n (x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

x (1—2z)log (—2? +z)

3 + 30z2 log (x) — 60z log ()
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44.46 Problem number 3063

/ -2z — 22 + (-2 — z — 22% — 22 — %) log(z) + (—2z — 42? — 223) log?(z) + (—2z — 22) log*(z) + (2 + 3z +
(223 + z4) log(x) + (422 + 223) log?(x) + (22 + 22) log3 ()

Optimal antiderivative

In (2 In(z) (24 x)2)
z + In(z)

13—z —

command

integrate (((x**2+3%x+2) *1n (x) *1n ((2%x**2+8%x+8) *1n (x) ) + (~x**2-2%x) *1n (x) **3+ (~2kx**3-
Axx*xk2-2%x) *1n (x) *k*2+ (—x**4—2%x*k*3—2kx**k2-x—-2) *1n (x) —x**2-2%x) / ((xk*2+2%x) *1n (x) **3+ (2*x**3+4

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

_log ((222 + 8z + 8) log (x))
z + log ()

—T

44.47 Problem number 3087

/ 10822 + 30z* + 22° + (—10823 — 212 — z°) log(z) + (2723 + 32*) log?(z) + ( (43223 + 1052* + 725) log(z) +
(36 + 12z + 2) log(x) + (—36 — 6z) log?(x) + 9

Optimal antiderivative

z4(x + 9) In(In(x))
3

- ln(xx)—Z

command

integrate ((((15%x**4+108*x**3) *1n (x) **3+ (-4*x**5-87*x**4-432%x**3) *1n (x) **2+ (T*x**5+105*x**4+
x**¥5-21%x**4-108%x**3) *1n (x) +2*x**5+30*x**4+108*x**3) / (9*1n (x) **3+(-6%x-36) *1n (x) **2+ (x**2+12

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(—2log (z) + 22° — 9z* log (z) + 182*) log (log (x))
xz —3log(z) +6
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44.48 Problem number 3089

/ 1622 — 11223 — 12822 log(x) + (—64a? + 3223 + (—64x + 32z2) log(z) ) log(x + log(x)) + (—8z + 1222 + (—8

2
(—2—ln<4$1 —:c)) x
In(z+In(z)) + T

integrate (((((-1+x)*1n(x)+x**2-x)*1n (x+1n(x) ) **2+ ((4*x**2-8%x) *1n (x) +4*x**3-8*x**2) *1n (x+1n(x
16%x**2%1n (x) -16*x*%*3) *1n ( ((x**2-x) *1n (x+1n(x) ) -4*x**2) / (In(x+1n(x) ) +4*x) ) **x2+ ( ((8*x-

6) *1n (x) +8*x**2-6*x) *1n (x+1n (x) ) **2+ ( (24*x**x2-48%x) *1n (x) +24*x**3-48*x**2) *1n (x+1n(x) ) -
96*kx*x*x2%1n (x) —88*x**3+8*kx**2) *1n ( ( (x**2-x) *1n (x+1n(x) ) -4*x**2) / (In(x+1n(x) ) +4*x) )+ ((12*x-

8) *1n (x) +12*%x**2-8%x) *1n (x+1n(x) ) **2+ ((32*x*k*2-64*x) *1n (x) +32*x**3-64*x**2) *1n (x+1n(x) ) -
128*xkk2%1n (x) —112%x**3+16*x**2) / (((—1+x) *1n (x) +x**2-x) *1n (x+1n (x) ) **2+ ((4*x**2-8*x) *1n (x) +4*
8xx*%2) *1n (x+1n(x) ) -16*x**2*1n (x) -16%*x**3) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Optimal antiderivative

command

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

—4z? + (22 — ) log (z + log (z)) 2 —4z? + (22 — ) log (z + log (z))
zlog ( 4x + log (z + log (z)) ) +dzlog < 4z + log (z + log (z)) ) +d

44.49 Problem number 3156

dz

/ (=5 — e)e® + €2 + (—e®zlog(z) + (—5x — ex + e®z) log (5 + e — €%) log(x)) log(log(x))
(e?*x + e*(—5x — ex)) log(x) log(log(z))

Optimal antiderivative

In(In(In(z))) — In(—e* +e+5)e™®

command

integrate ((((exp(x)*x-x*exp(1)-5%x) *1n(x) *1n(-exp (x)+exp (1) +5) -x*exp (x) *1n(x) ) *1n(1n(x) ) +exp(
exp(1)-5) *exp(x))/ (x*exp (x) **2+ (-x*exp (1) -5*x) *exp(x)) /1n(x) /1n(1n(x)) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

log (log (log (z))) — e " log (—e® + € + 5)
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44.50 Problem number 3383

4
/ (4 — 4e* + €®) log?(z) + (—4 + 2¢*) log?(z) log (42?) + log?(z) log? (42?) + e ~2+et+log(402) (4—4e*+ €8+ (44
(4 — 4et + €8) log?(z) + (—4 + 2¢%) log?(z) log (4

Optimal antiderivative

4
1 —x eln(4z2)+e472

— 2
x In(x) L

command

integrate ((((1-1n(x))*1n(4*x**2) **2+((-2*exp (4) +4) *1n(x) +2*exp (4) -4) *1n (4*x**2) + (-

exp (4) **2+4*xexp (4) +4) *1n (x) +exp (4) ¥*2-4xexp (4) +4) xexp (4/ (1n (4*x**2) +exp (4) -2) ) +1n (x) **2*1n (4*
4)*1n (x) **2*1n (4*xx**2) + (exp (4) **2-4xexp (4) +4) *1n (x) #*2) / (1n (x) **2*1n (4*x**2) **2+(2xexp (4) -
4)*1n(x)**2*%1n (4*x**2) +(exp (4) ¥*2-4*exp (4) +4) *1n (x) **2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

4
e 2log (z)—2+log (4)+e4

log (z)

+x

44.51 Problem number 3596

/ (12z + 182 + €® (12 + 12z + 622) + (6z + 6¢%x) log(x) ) log (25e"z2 + 252° + (50e”z + 50z%) log(z) + (25€” -
2ex + 222

Optimal antiderivative

3zIn(5(z + In(x)) (5z + 51n(z)) (z + %))?
2

command
integrate ((((3*exp(x)+3*x)*1n(x)+3*exp (x) *x+3*x**2) *1n ((25%exp (x) +25*x) *1n (x) **2+ (50*exp (x) *x
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2
3z log (25x3 + 25z2€® + (25 + 25€%) log ()% + (5022 + 50ze”) log (m))

2
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44.52 Problem number 3706

—z—222
/1+2m+x2+x = (=1 -z + 222 + 2% + (z + 4% + 22°) log(z)) p
1+ 2z + 22 v

Optimal antiderivative

wz
55—z eln(z)(‘l" -2) +z
command
integrate ((((2*x**3+4*x**x2+x) *1n (x) +2*kx**3+2*x**2-x—-1) *exp ((-2*x**2-x) *1n(x) / (1+x) ) +x**2+2*x+

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

(—22:2—2) log (x)
—xe =+l +x

44.53 Problem number 3715

dx

—3e%x + e22g2

Optimal antiderivative

9 2
a:-l—ln((e“—i) e_§> e ®

integrate (((-exp (x) *x**2+3*x) *1n ( (exp (x) **2*x**2-6xexp (x) *x+9) /x**2/exp (4/5) ¥*2) x*2+ (4*exp (x)
6xexp (x) *x+9) /x**2/exp (4/5) ¥*2) +exp (x) *¥*2*x**2-3*exp (x) *x) / (exp (x) **2*x**2-3*exp (x) *x) ,X)

command

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

z2e?® — 6re® + 9>2

8
z2es

z+e “log <
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44.54 Problem number 3737

10065~ (o=4+22(_1 + 1) 4 200z)
2 dx

Optimal antiderivative

o —100 et—2z
5+

command
integrate (((-1+x) *exp (-2+x) **2+200%x) *exp (x) /x**2/exp (-2+x) **2/exp (100/exp (-2+x) ¥*2) ,x)
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: SystemError

Sympy 1.8 under Python 3.8.8 output

_ 4,—2x
eZe 100e*e

X

44.55 Problem number 3939

—@+(4-1log(3)) log (13) —z+(4—log(3)) log (w3)

e~2-e ros(=?) Zle log (=) (—3 + log (z3)) —log? (933)
/ o @) i

Optimal antiderivative

4——Z  —In(3)
e_2_$_e ln(a:?’)

command

integrate (((1n(x**3)-3) *exp (((-1n(3)+4)*1n(x**3)-x) /1n(x**3) ) -1n (x**3) **2) *xexp (—exp (((-
1n(3)+4)*1n(x**3)-x) /1n(x**3) ) -x-2) /1n (x**3) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

—z+(4—1og (3)) log (z3)

e_w_e log (13) _9
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44.56 Problem number 4051

422 422 log(169)

/ e WlosE0-2)  (—4z? — 2%10g(169) + (—400x + 8z* + (—100z + 2z?) log(169)) log(50 — z))

d
(—1000 + 20z) log?(50 — @) ’

Optimal antiderivative

22 <%+2ln(13)

e 4In(—=z+50)

command

integrate (((2% (2*x**2-100%x) *1n (13) +8*x**2-400%*x) *1n (-x+50) —2*x**2%1n (13) —4*x**2) *exp (1/20% (2
x+50) )/ (20%x-1000) /1n(-x+50) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

22 | z%log (13)
S —

e log(50—=z)

44.57 Problem number 4056

2—16x+4x2+4x 10g(25+10z+z2)
—4z+22 42 log (25+102+22) . +2—16m+412+4mlog(25+10z+m2)
74m+z2+zlog(25+10m+z2)

/e (40 + 64z — 282 — 3z% + z* + (—10 — 42z + 2o
240z — 7222 — 9z + 3x* + (—120z + 622 + 623) log (25 + 10z + z2) + (15

1
iE 12+5e

Optimal antiderivative

ve z(51n((35+2z)2)z) —x +

(S

e

command

integrate (((x**2+5xx) *1n (x**2+10%x+25) **2+ (2*%x**3+2*x**2-42%x~10) *1n (x**2+10%x+25) +x**4—
3xkx**3-28*x**x2+64*x+40) *exp ((4*x*1n (x**2+10%x+25) +4*x**2-16*x+2) / (x*1n (x**2+10%x+25) +xk %2~
4xx) ) *exp (1/3*x*exp ((4*x*1n (x**2+10%x+25) +4*x**2-16%x+2) / (x*1n (x**2+10%x+25) +xk*2—
4xx))+4/5) / ((3*x*x*2+15%x) *1n (x**2+10%x+25) ** 2+ (6*x**3+6*x**2-120%x) *1n (x**2+10%x+25) +3*x**4—
Ok X *3-T2xx**x2+240%X%) , X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

422 44z log (m2+103:+25) —16z+2

w2+w log ($2+10w+25) —4x
xe +
3

(S

e
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44.58 Problem number 4088

/ (—2e%z + 22%) log?(z) + ((e%(—10 — 2z) + 10z + 222) log?(z) + (10z + 1222 + 223 + €2*(10z + 222) + € (1

Optimal antiderivative

2z + <e“’ _p - DG+ o) lli((i;’ x))>2 +2

command

integrate (((-2*x-10)*1n(5+x) *1n (x*1n(5+x) ) **2+ ((((-2kx**2-10%x) *exp (x) +2*kx**2+10%x) *1n (x) **2+
2xx**2-8*x+10) #1n(x) ) *1n(5+x) +2*x*1n (x) ) *1n (x*1n (5+x) ) + (((2*x**2+10%x) *exp (x) **2+ (-
2kx**3-12%x**2-10%x) ¥exp (X) +2*x**3+12%x**2+10%x) *1n (x) **3+ ((-2%x-10) *exp (x) +2*x**2+10%*x) *1n (x
2xexp (x) *x+2%x**2) *1n (x) ¥*2) / (x*¥*2+5%x) /1n (x) **3/1n(5+x) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2 4+ 9m 4+ 2z log (zlog (z + 5))
log ()
4 (—2zlog (z) — 2log (z log (z + 5))) e + €2 log (x) + log (z log (z + 5))*
log () log (z)?

44.59 Problem number 4109

/ 3022 — 10z* + (30 — 1022 + 925 — 627 + 2° — 6025 log(3)) log(z) + (182 — 122° + 227 — 1202% log(3)) log(z
(925 — 627 + 29) log(z) + (1823 — 1225 + 227

Optimal antiderivative

10( 250, — 31n(3))

z2 -3

command

integrate (((20*x**2%1n (x) **2+ (40*x**4-50*x**2-30) *1n (x) ) *1n (1n(x) ) + (-60*x**2*1n (3) +x**5-
6xx**3+9%x) *1n (x) **3+ (-120*x**4*1n (3) +2*x*k*7—12%xk*k5+18*%x**3) *1n (x) *¥*2+ (—60*x**6*1n (3) +x**9-
B*x*kkT+9%kx*kk5-10%x**2+30) *1n (x) ~10%x**k4+30%x**2) / ( (Xx**5-6*x**3+9%x ) *1n (x) **3+ (2kxk*7 -
12%x**x5+18%x**3) *1n (x) **2+ (x**9—6*x**7+9*x**5) *1n(x)) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

oo 101log (log (z)) 4 301log (3)
x4 + z2log (z) — 3x2 — 3log () z2 -3
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44.60 Problem number 4134

/ e+iot (1527 + 122% + 327 + €7 (—15 — 120 — 2%) + (—152% — 122% — 22%) log(15) + (92 + €* (—3z — 22) —
223 + 422 log(x) + 2z log?(z)

Optimal antiderivative

—54x

(z%(z — In(15)) — €*) e§+7”

command

integrate (((-exp(x)*x—2*x**2%1n(15) +3*x**3) *1n (x) **2+ ( (—2*x**2-3%x) *exp (x) —7T*x**3*x1n (15) +9*x*
x**3-12%x-15) *exp (x) + (-2*x**4-12%x**3-15%x**2) *1n (15) +3*x**5+12%kx**4+15xx**3) *exp ( (3*x-
15)/ (x+1n(x)) )/ (2*x*1n (x) **2+4*xx*k*x2*1n (x) +2*x**3) , X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

3z—15
(z* — 2% log (15) — €%) e+l (@

2

44.61 Problem number 4177

180z3

/ e” Cl+a)loe(@ (—180z2 + 180z + (5402% — 360z°) log(z)) p
T
(1 -2z + 22) log?()

Optimal antiderivative

180z3
eln(z)(1-z)
command

integrate (((-360*x**3+540%x**2) *1n (x)+180*x**3-180*x**2) *exp (-180*x**3/ (-1+x) /1n(x) ) / (x**2-
2*x+1) /1n(x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

_ 180z3
e G- log (@)
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44.62 Problem number 4204

/ (—12823 + 256a* + (12822 — 25623) log(2) + (—12822 + 256 + (128z — 25622) log(2)) log(z)) log (—12 — =
—1223 — z* + 25 + (—2422 — 223 |

Optimal antiderivative

64In((3 + z) (—4 + z))? (z — In(2))
z + In(z)

command

integrate ((((64*x**3-64*x**2-768%x) *1n (x) +(64*x**3-832%x~-768) ¥1n (2) —~64*x**3+64*x**2+768%x) *1n
x-12) %42+ (((-256*x**2+128%x) *1n (2) +256*x**3-128*x**2) *1n (x) + (-256*x**3+128*x**2) *1n (2) +256*x*
128*xk*3) *1n (x**2-x-12) ) / ((x**3-x*k*k2-12%x) *1n (X) **2+ (2*x**4 -2k xk*k3—-24*kx**2) *1n (x) +x**5-
x*k*k4-12%x**3) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(64z — 641og (2)) log (% — z — 12)*
z + log (z)

44.63 Problem number 4469

/ 12z + 1632 + (—14z — 822) log(z) + (3z + 1022 + 82%) log®(z) + (12 + 16z) log(3 + 4z) d
T
(3z + 4x2) log®(x)

Optimal antiderivative

2 2In(+4z)+2z
In(z)?

T+ 2

command
integrate (((16%x+12) *1n (3+4*x)+ (8*x**3+10%x**2+3%x) *1n (X) *¥*3+ (—8*x*k*2-14*x) *1n (x) +16*x**2+12%
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2z 2log(4z +3)
log (z)* log (2)*

a:z—i—x—
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44.64 Problem number 4629

/ 8122 + 18z* + z° + (162z + 182%) log(2) + 811og?(2) + (—812? — 1873 — 182* — 22° — 2 + (—162z — 1822 —

Optimal antiderivative

1
m@)—@“fﬁ?ﬂﬁwmm

X

command

integrate (((x**4*1n(x)**2+(-18%x**2%1n (2) —-2*x**5-18*x**3-6*x**2) *1n (x) +81*1n (2) **2+ (18*x**3+1
3/ (x**2%1n (x) -9*1n (2) —x**3-9%x) ) —x**4*1n (x) **3+ (18*x**x2%1n (2) +2*x**k5+x**4+18*x**3) *1n (x) **2+ (
81x1n(2) **2+ (-18*x*k*x3-18*x**2-162*x) *1n (2) —x**k6-2*kx**5-18*x*k*4—-18*x*k*x3-81*x**2) *1n (x)+81*1n (2
18*x*x*x4%x1n (2) —2%x*k*7—-18*%x**5) *1n (x) +81*x**2%1n (2) **2+ (18*x**5+162%x**3) *1n (2) +x**8+18*x**x6+81

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

— 3
log(z) e —23+z2log(s)—92-9l0g(2)

T T

44.65 Problem number 4683

/ —3z% + 62 + €% (222 + 623 — 22%) + (—622 + €”(—8x — 4z? + 42°)) log (372 (—3z + €% (—4 — 2z + 22?))) |
(—3z + €% (—4 — 2z + 222)) log (372 (—3z + € (—4 — 2z + 222))

(222 —4—z(3e®+2)) e
z%In (ln( 3 ))

integrate ((((4*x**3-4xx**2-8%x) *exp (x) —6*x**2) *1n (1/3* ((2*x**2-2%x-4) *exp (x) -3*x) /exp (x) ¥*2) *
2xx-4) *exp (x) —3*x) /exp (x) ¥%2) ) + (—2xX**¥4+6xX**3+2*x**2) *exp (X ) +6*x**3-3*x**2) / ((2*x**2~-
2xx-4) xexp (x) -3%x) /1n (1/3* ((2xx**2-2%x-4) *exp (x) -3*x) /exp (x) ¥*2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Optimal antiderivative

command

Timed out

Sympy 1.8 under Python 3.8.8 output

2 log <log ((—x L 2 2; —4) ex) 6_2z>>
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44.66 Problem number 4944

d

/ (622 +223) log(1 — z) + (3 + = — 422) log®(1 — z) + ((6z + 222) log(1 — z) + (—z + 2?) log*(1 — z)) log(x)
—z3 + zt + (=222 4 223) log(z) + (—z + 22) log?(z)

Optimal antiderivative

In(1—z)*(3+x)
z + In(z)

command

integrate ((((x**2-x)*1n(1-x) **2+ (2*x**2+6%x) *1n (1-x) ) *1n (x) + (~4*x**2+x+3) *1n (1-x) **2+ (2*x**3+
%))/ ((x**2-x) ¥1n (x) ¥*2+ (2kx**3-2%x**2) ¥1n (x) +x**4-x**3) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(z +3)log (1 — z)?
z + log ()

44.67 Problem number 5196

3(—142zx) 4(—142x) 2(—142z)

/ 162° +42b + e = (—1296z — 7563%) +e = (1296 + 324z — 108z2) + e~ = (43222 + 54023 + T2z%)

Optimal antiderivative

(3 (3-In(4+2) ~2)’

command

integrate (((4*x+16)*exp ((-1+2%x) /x) **4*1n (4+x) **4+ ((4*x**2-48%x-192) *exp ((-1+2*x) /x) **4+ (4*x*
1+2%x) /x) #%3) ¥1n (4+x) *¥*3+ ( (-36%x**2+216%x+864) *exp ((-1+2%x) /x) ¥*4+ (-24*x**3-252%X* 2~

432*x) *¥exp ((—1+2%x) /x) #*3+ (12*%x**4+60*x**3+48*x**2) *exp ((—1+2%x) /x) **2) *1n (4+x) *¥*2+ ( (108*x**2
432xx-1728) *exp ((-1+2%x) /x) *¥*4+ (36%x**3+756*x**2+1296%x) *exp ( (-1+2%x) /x) **3+ (-60*x**4~-
360xx**x3-288*x**2) ¥exp ((—1+2%x) /x) ¥*2+ (12*xk*5+52*x**4+16%x**3) *exp ( (-1+2%*x) /x) ) ¥1n (4+x) + (-
108*x**2+324*x+1296) *exp ((-1+2%*x) /x) **4+ (-756%x**2-1296%x) *exp ( (—1+2%x) /x) **3+ (72*x**4+540*x*
1+2%x) /%) #%2+ (-32%x**5-156*x*%4-48*x**3) *exp ( (-1+2%x) /x) +4*x**6+16%x**5) / (x**3+4*x**2) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Timed out



248

Sympy 1.8 under Python 3.8.8 output

2(2z—1)

z* + (423 log (z + 4) — 122°) X+ (6362 log (z + 4)? — 3622 log (z + 4) + 54:172) e =

3(2z—1)

4z log (z + 4)® — 36z log (z + 4)® + 108z log (z + 4) — 108m) e =

(2m 1)

(log (z +4)* — 121og (z + 4)° + 54log (x + 4)> — 108 log (x + 4) + 81)
44.68 Problem number 5357

3e” T

/ ez log(x) + e*x? log?(z) + e <—3e3e_xmlog(a:) + €%z log? (x)) + (_6636—90 T ezx) log (ee
dz

ee® "+ log?(z) + e*x2 log?(z)

Optimal antiderivative

command
integrate (((-exp(x)*exp(exp(3/exp(x)))-exp(x)*x)*1n(exp(exp(3/exp(x)))+x)+(-3*x*1n(x)*exp(3/e
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (x + 6633—1)
log (z)

T+

44.69 Problem number 5388

/ (—8z + 822 + (3z — 422 + z%) log(x)) log (3(8 + (=3 + z) log(x))) + (—6 + 8z — 222 + (2z — 22?) log(z)) log

Optimal antiderivative

(1 + ln(ln<7ln(x)(;3+x) + %))2 - x) <

2

lo (1o R@)(=3+2) | 8Y))?
+“<n< 2 3))

N[

|
NTES
~—

command
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integrate (((2*x*1n(x)+2%x-6)*1n(1n(1/3*1n(x)* (-3+x)+8/3) ) **3+ ((—x**2+3*x) *1n (x) -8%x) *1n (1/3*1
3+x)+8/3) *1n(1n(1/3*1n(x) * (-3+x) +8/3) ) #*2+ ((-2*x**2+2%x) *1n (x) ~2*x**2+8%x-6) *1n (1n(1/3*1n (x) *
3+x) +8/3) )+ ((x**3-4*x**2+3%*x) *1n (x) +8*x**2-8%x) *1n (1/3*1n (x) * (-3+x)+8/3) ) / ((2*x**2-
6%x)*1n(x)+16%x)/1n(1/3%1n(x) * (-3+x)+8/3) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(1 () ()

T, (7
4 2 2 2 3 3 4

44.70 Problem number 5539

250 2500
/ e~ o827 (—2500 — 2500 log(2z)) + e~ #1627 (2500 + 2500 log(2z)) i
22 log?(2z)

Optimal antiderivative

1250 \ 2
(1 —e :vln(Zw))

command
integrate (((2500%1n(2*x)+2500) *exp (-1250/x/1n(2*x) ) #*2+(-2500%1n (2*x) -2500) *exp (-1250/x/1n (2%
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

1250 2500
—92e =log(2z) +e z log (2z)

44.71 Problem number 5630

5

5 (z+z2 log(5)) log(x) (

/ 5 (s+o? 10(5)) log(@) o —4-+5 —51log(5) — 5z log?(5) + (—51log(5) — 10z log?(5)) log(x))

d
(2 + 227 log(5) + 24 10g2(3)) log?(2) ’

Optimal antiderivative

5
)
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command

integrate (((-10%x*1n(5)**2-5%1n(5))*1n(x)-5*x*1n(5) **2-5*x1n(5) ) *xexp (6*1n(5) / (x**2*1n(5)+x) /1n
4) / (x*x4*1n(5) ¥*2+2*x**3*1n (5) +x**2) /1n (x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

5log (5)
ee (9:2 log (5)+a:) log (z) _4

44.72 Problem number 5647

/ (~30 - 120% — 62° + 62*) log? ( 3+2°7=2" ) - log (2) ((60 — 60° + 120) log ( H27=2 ) 4+ (30 + 1207 4
(—523 — 225 — 26 + 27) log? (2)

Optimal antiderivative

3ln(2+m+ 15—2 —x2)2

in(2)’2?

command

integrate ((((-6*x**x4+6*x**3+12%x**2+30) *1n ( (—x**4+x**3+2%xk*2+5) /xk*2) %2+ (12%xk ¥4~
6*x**x3+60) *1n ( (—xk*k4+x**k3+2*x*k*k2+5) /x*k*2) ) *1n (2/%) + (6*x**k4—-6*x**k3-12%x**2-30) *1n ( (-
XkkA+Xkk3+2kX k% 2+5) /x*%2) *%2) / (Xk kT —X*k*6-2*x**5-5xx**3) /1n (2/x) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2
4. .3 2
310g< T +a:z2+2m +5)

z2 log (%)2
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44.73 Problem number 5655

2 -1 elogz(z) z
g3 (—4-157) (—75 log?(z) + €° ( i ) (—75 log?(z) + els@ (—10 + 1010g(w))>>
d
/ e m

Optimal antiderivative
eln?z)
15 <e23_g + 1) e 573

integrate ((((10*1n(x)-10)*exp(x/1n(x))-75%1n(x) **2) *exp(1/3*exp(x/1n(x))-1/3) **2-75x1n (x) **2)
Sympy 1.10.1 under Python 3.10.4 output

command

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

44.74 Problem number 5656

dr

/ (—250z% + 5023) log(z) log(3 + z) + (375z + 5022 — 252 + (—750z — 25022) log(z)) log?(3 + z)
(—54000 + 144002 + 432022 — 172823 + 14424) log? ()

Optimal antiderivative

2522 1n(3 + z)?
144 (5 — z)*In(z)

command

integrate ((((-250%x**2-750%x) *1n (x) —25*x**3+50*x**2+375%x) *1n (3+x) **2+ (50*x**3-250*x**2) *1n (x
1728*x**3+4320*x**2+14400*x-54000) /1n (x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2522 log (z + 3)*
14422 log (z) — 1440z log (z) + 3600 log ()
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44.75 Problem number 5688

z( ) 625—1000z+100x2 +44023 —712% —882° +426 +827 45 625—1000z+100x2 +44023 —712% —882° + 420 +827 +45
e 4log(z —e

o4 ac5—a:6—x7+<e zt z°

Optimal antiderivative

4
(m+e(2+x—g) +3 +ac2) o Th@

command

integrate (1/4% (((16%x**8+96%x**7+32%x**6-352*x**5-1760%x**3-800*x**2+12000%x-10000) *exp ( (x**8
88*xkk5-T 1k xk*%4+440*x**3+100%x**2-1000*x+625) /x**4) +8*x**6+4*x**5) *1n (x) **2+ (x*x*5xexp ( (x**8+8
88*x*¥x5-T 1 kx*x*k4+440%x**3+100*x**x2-1000*x+625) /x**4) +x**T+x**6) *1n (X ) —x**5*exp ( (X**8+8*x**7+4*
88*x**5-T7 1 ¥x**4+440%x**3+100%x**2-1000%x+625) /x**4) —x**7-x**6) *exp (1/4*x/1n(x) ) /x**5/1n (x) **2

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

9 z 28 +827 +425 8825 —712% 444023 +10022 —1000z+625 z
(.'I; +$) e 4log(z) +e 24 e 4log(x)

44.76 Problem number 5709

444z log(x) 2(4+4z log(x))

/ (34 1222) log?(z) + € =ls@ (—80z — 80z log(z) + 6022 log?(z)) + e =@  (—200z — 200z log(z) + 75z>
log®(x)

Optimal antiderivative

command

integrate (((75*x**2*1n (x) **2-200*x*1n (x) -200%*x) *exp ( (4*x*1n (x)+4) /x/1n(x) ) **2+ (60*x**2*1n (x) *
80*x*1n (x)-80%*x) *exp ((4*x*1n(x)+4) /x/1n(x) ) +(12*x**2+3) *1n(x) **2) /1n(x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2(4z log (x)+4) 4z log (z)+4

2523 #le@ 4 20z%e #ls@ 423 + 3z
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44.77 Problem number 5746

23
/ e T2 +108(2+2) (16 + 167 + 2872 + 1923 + 4z* + (8 + 4z + 622 + 323) log(2 + z) + log?(2 + 7))

dz
16 + 16z + 422 + (8 + 4x) log(2 + z) + log?(2 + )

Optimal antiderivative

3
(2 + x) eln(2+z)+2z+4

command
integrate ((1n(2+x) **2+(3*x**3+6*x**2+4*x+8) *1n (2+x) +4*x**4+19*x**3+28*x**2+16%x+16) *exp (x**3/

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

3
z
(I + 2) e 2x+log (z+2)+4

44.78 Problem number 5929

a2 a2 22 (o w2
/ e’ <—4e””2 23+ (3¢ +a) <—2@z2x —22% + 41:4) +e° (8¢ +) (66“’29:2 +2z% — 4I5)> dz

Optimal antiderivative

2
_.2
6_m2<eme z +3—$>

integrate (((-2*exp (x**2) *x+4*x**4-2%x**2) *exp ((3*exp (x**2) +x) /exp (x**2) ) **2+ (6*x**2*exp (x**2)
4xx**x5+2%x**3) xexp ((3*exp (x**2) +x) /exp (x**2) ) ~4*x**3*exp (x**2) ) /exp (x**2) ,x)

command

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

(m+3ex2)e_’”2 262 (w+3em2)e_m2

—z* + 223
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44.79 Problem number 5942

34a? e
+ (169[: — 16z log(z) + £ Y (=t ;x £

/ e—3+2% log?(z) + 4z log? (s

e—3+a? (—2z+222+ (6z—4z2—8x3) log(z))
z

—8z + 8z? + (8x — 162?) log(x) +

Optimal antiderivative

2% — 2 (1n((4 te ln<w>+w2—3) 1n(5)) + x>2
In(z)

command

integrate (((2*exp(-1n(x)+x**2-3)+8) *1n(1n(5) *exp (-1n(x) +x**2-3) +4*x1n (5) ) **2+ (( (-8*x**2-
4xx+4) *1n (x) +4*x) *exp (—1n(x) +x**2-3) -16*x*1n (x) +16*x) *1n(1n(5) *exp (-1n (x) +x**2-3) +4*1n(5) ) + ((
Bk x*k*3-4*x**2+6%x) ¥1n (x) +2*x**2-2%x) ¥exp (-1n (x) +x**2-3) + (-16%x**2+8*x) *1n (x) +8*x**2-

8*x) / (x*#1n(x) **2xexp (-1n(x) +x**2-3) +4*x*1n (x) **2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

en’—3 log (5) en’ =3 log (5) 2
4xlog <4 log (5) + - 922 + 92 2log ( 41og (5) + -

log (z) log(z) log (z)

44.80 Problem number 5958

5e %

—z 5¢_% T A
(26%2 + 65%(—10 —10z) log(18)> log (”e 101(1§§g(18)> + <e$x2 + ef’ac+leog(18)) log? (He lo;(lgg(ls)
/

22 + 2™ +og log(18)

Optimal antiderivative

2
5%
ln(e B +ln(€8)> T

2

command

integrate (((x*1n(18) *exp(x)*exp(5/exp(x)/x)+exp(x)*x**2)*1n((1n(18)*exp(5/exp(x) /x)+x)/1n(18)
10%x-10) *1n(18) *exp (5/exp (x) /x) +2*exp (x) *x**2) *1n ((1n(18) *exp (5/exp(x) /x)+x) /1n(18))) / (2*x*1n

Sympy 1.10.1 under Python 3.10.4 output
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Timed out

Sympy 1.8 under Python 3.8.8 output

ote™ s log (18) :
z log Tog (18)

2

44.81 Problem number 5964

/ e(—30z* — 52°) + (2 + 302° + 525) log?(z) + (e(602% + 1023) + (—z — 60z% — 10z*) log?(z)) log(2z) + (e(-
(3025 + 52%) log?(x) + (—60x3 — 1024) log?(z) log(2z) +

Optimal antiderivative

e In(6 + x)
In(z) 522 — 5In(2z)

+x

command

integrate ((((5*x**2+30%x) *1n (x) **2+(-5*x-30) *exp (1) ) *1n (2*x) **2+ ( (- 10*x**4—-60*x**3—
x) *1n (x) **2+ (10*x**3+60*x**2) *exp (1) ) *¥1n (2%x) + (-2*x**3-12%x**2+x+6) *1n (x) **2*1n (6+x) + (5*x**6+
Bxxxk5-30%kx**4) *exp (1)) / ((5xx**2+30%x) *1n (x) **2*1n (2%x) *¥*2+ (—10*x**4—60%*x**3) *1n (x) **2*1n (2*x

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

e log (z + 6)
vt log (z) + 522 — 5log (z) — 5log (2)

44.82 Problem number 6025

/ (617(’;, + a:) log (61765 + :c) + (1:% + :v2) log(x) log? (el% + x) + (—:1: log(z) + (—elT65 - :c) log(z) log (;T% + x)) log(lc

Optimal antiderivative

In(In(z))
In (m g (e 4) )

command
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integrate ((((-exp(4*1n(2)-25)-x)*1n(x)*1n(exp(4*1n(2)-25)+x) -x*1n(x) ) *1n(1n(x) ) +(x*exp(4*1n(2
25)+x**2) *1n(x) *1n (exp (4*1n(2)-25) +x) **2+ (exp (4*1n(2) -25) +x) *1n (exp (4*1n(2) -25) +x) ) / (x**2*exp
25)+x**3) /1n(x) /1n(exp (4*1n(2) -25) +x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (log (z))

log (z) + —————¢~
(@) xlog(m—i—elTﬁs)

44.83 Problem number 6249

/ (822 — 50z% — 22* — 1625 + 1002° + 427) log? (1) + (8 — 50z — 22%) log (4 — 25z — 2?) + log (1) (—50z — 4=
(—42 + 2523 + z4) log? (1)

Optimal antiderivative

21n(4 — z(z + 25))
zln(1)

zt — 2z —

command

integrate (((4*xx**7+100%x**6-16*Xk¥5-2kx**4-50*xk*3+8*kx**2) *1n (1/x) ¥*2+ ((2*x**2+50%x~
8) *1n (—x**2-25%x+4) —4*x*k*x2-50%x) *1n (1/x) + (-2*x**2-50%x+8) *1n (-x**2-25%x+4) ) / (x**4+25*x**3—
4xxxx2) /1n(1/x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2log (—z% — 25z + 4)
zlog (1)

zt — 2z —
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44.84 Problem number 6406

dxr

/ log(x) log?(log(x)) + ¢ Toslog) (—3 + 3log(z) log(log(z)))
log(z) log* (log(z))

Optimal antiderivative

3z
e In(In(z)) +x

command
integrate (((3*1n(x)*1n(1ln(x))-3)*exp(3/2*x/1n(1n(x)))**2+1n(x)*1n(1n(x))**2) /1n(x)/1n(1n(x) ) *
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

3z
I + elog (log (2))

44.85 Problem number 6477

dz

/ 2z log(z) + (—21623 + 2162 — 7225 + 829) log®(z) + (6 — 2z + (6 — 4z) log(z)) log (9 — 6 + z2)
(—2723 4+ 2724 — 925 + 6) log®(z)

Optimal antiderivative

ln<(—3 + a:)2>
In(z)? 22 (-3 + )

5 + 8z

command

integrate ((((6-4*x)*1n(x)+6-2%x)*1n (x**2-6*%x+9) +(8*X*k*k6—72kx**5+216%x**4-216%x**3) *1n (x) **3+2
Oxx*k5+2T*x**x4—-27*x*%*3) /1n (x) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (2% — 62+ 9)
z4log (z)* — 623 log () + 922 log (z)?

8x +
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44.86 Problem number 6591

(162 — 1622 + (962 — 482% + (322 + 162%) log(s)) log(~3 + log(x))) 108” ( ~ =7z} et Frreaay ) + (240 —
/ (3—3z+ (—1+ z)log(z)) log(—3 + log

Optimal antiderivative

221n(3) 4
41“(2 (1= 2)In(in(z) — 3)) ="

command

integrate ((((8*x**2-8%x) *1n (x) -24*x**2+24%x) *1n (1n (x) -3) *1n (-x**2*1n(3) / (-2+2*x) /1n(1n(x) -
3) ) ##4+ (((16%x**2-32%x) *1n (x) -48*x**2+96%x) *1n (1n (x) -3) —16%x**2+16%x) *1n (-x**2*1n (3) / (-
2+2*x) /1n(1n(x)-3) ) **3) / ((-1+x) *1n(x) -3*x+3) /1n(1n(x)-3) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

a* log (3) '
42% log <_ (2z — 2)log (log () — 3)>

44.87 Problem number 6634

—8+z—2log(z)+10zx log(4—2z—log(5))

/ e 2z log(4—22~10g(5)) (8z — z% + (—12 + 6z + 3log(5)) log(4 — 2z — log(5)) + log(z) (2z + (—4 + 2z + I¢
(—422 4 223 + 221log(5)) log? (4 — 2z — log(5))

Optimal antiderivative

Z _In(z)—4
2
(=) +d—22) ' °
xT

et
command

integrate((((1n(5)+2*x-4)*1n(-1n(5)+4-2*x)+2*x) *1n(x) +(3*%1n(5) +6*x-12) *1n(-1n(5) +4-
2xx) —x**2+8*x) *exp (1/2* (-2%1n (x) +10*x*1n (-1n(5) +4-2%x) -8+x) /x/1n(-1n(5) +4-2%*x) ) / (x**2%1n (5) +2
4xxx*2) /1n (-1n(5) +4-2%x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

5z log (—2z—log (5)+4)+ § —log (z)—4
e z log (—2z—log (5)+4)
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44.88 Problem number 6685

ds

/ 2496z log(1 — 2z) + (240 — 480z) log?(1 — 2z) + (—768zlog(1 — 2z) + (—192 + 384z) log?(1 — 2z)) log (z?)
—16922 + 3383 + (10422 — 20823) log (22) + (—1622 + 32x3) log? (x2)

Optimal antiderivative

161n(1 — 2z)>

command

integrate ((((384*x-192)*1n(1-2*x) **2-768*x*1n (1-2%x) ) *1n (x**2) +(-480%x+240) *1n (1-2%x) **2+2496
2%x) ) / ((32*x**%3-16%x**2) *1n (x**2) **2+ (-208*x**k3+104*x**2) *1n (x**2) +338*x**3-169*x**2) , X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

_ 48log (1 — 2z)°
4z log (2?) — 13z

44.89 Problem number 6772

F Tog9) (—eBa—a?+(—3a+a?) log(3—
/ (=3 +z)log(3 —z) + © ( elog(gx_w)( zte’) log3-2))

(—3z + 22)log(3 — z)

dx

Optimal antiderivative

5
e(e3+m) e— In(In(3—1))+e®

2+ + In(z)

command

integrate ((((x**2-3*x)*1n(3-x) -x*exp (3) -x**2) *exp (-1n(1n(3-x))+exp(exp(5)) ) *exp ((exp(3) +x) *ex
1n(1n(3-x))+exp(exp(5))))+(-3+x) *1n(3-x) ) / (x*¥*2-3*x) /1n(3-x) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

e
m+e3 e€

e eB-2) 4 ]og(x)
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44.90 Problem number 6869

/ e5(—10 — 2z + 1022 + 223) + €10(10 — 8z — 22%) log?(5 + z) + log (3¢-) (€°(—10z — 222) + 4e'%zlog(5 + z))
5z + 1122 + 723 + 24 + €5 (—=10z — 1222 — 223) log?(5 + x) + €10 (52 + 22) log* (5 + )

Optimal antiderivative

21n (eln(3)+a: )

T

(14 x)e5 —In(5 +z)*

command

integrate (((4*x*exp(5)**2*1n (5+x)+(-2*x**2-10%x) *exp(5) ) *1n (exp (1n(3) +x) /x) + (~2kx**2-
8%x+10) ¥exp (5) ¥*2%1n (5+x) **2+ (2*x**3+10*x**2-2xx-10) *exp (5) ) / ((x**2+5*x) *exp (5) ¥*¥2*1n (5+x) **4
2xx**3-12xx**x2-10%x) *exp (5) *1n (5+x) **2+x*¥*x4+T*x**3+1 1 kx*¥*2+5%*x) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2¢% log (3£°)
x —eSlog(z+5)>+1

44.91 Problem number 7164

(~20z + €32 (163 + 162% + 42°)) log(2) log ( ==+, "3+ ) 1 (207 + 1022 + €342 (—8 — 83 — 20%) + (1
/ (—10z — 522 + €3+2% (4 + 4z + 22)) log?(x)

Optimal antiderivative

2
zln <e3+2w _ 5z )

24z
In(z)?

command

integrate (((((x**2+4*x+4) *exp (3+2%x) —5*x**2-10%x) *1n (x) + (—2*x**2-8*x—8) *exp (3+2*x) +10*x**2+20
5xx) / (2+x) ) #%2+ ((4*x**3+16%x**x2+16*x) *exp (3+2%x) -20%x) *1n (x) *1n (((2+x) *exp (3+2*x) -
5xx) / (2+4x)) ) / ((x**2+4*x+4) *exp (3+2*x) -5*x**2-10%x) /1n (x) **3,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

o431 2
zlog (;5“"'(;013)62 +3)

log (z)?
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44.92 Problem number 7254

dxr

7z + 14e*z) log (—10) + (=7€?® — Tz + (=7e*®z — 72?) log (—12)) log (e** + x
/ z z
3e3%z + ez

Optimal antiderivative

command

integrate ((((-7*x*exp (x)**2-T*x**2) *1n (-10/x) -7*exp (x) **2-T*x) *1n (exp (x) **2+x) + (14*x*exp (x) **
10/x%)) / (3*x*exp (x) **3+3*exp (x) *x**2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

Te % log (—%) log (z + €*7)
3

44.93 Problem number 7265

9z + 1222 + 1823 — 62* — 622 log(z) + (242 — 122* — 1222 log(z) + (—36z + 182° + 18z log(z)) log (—2 + 2
/ 4z — 223 — 2z log(x) + (—6 + 322 + 3log(z)) log (—2 + x2 + log(

Optimal antiderivative

32%In(31n(In(z) + z° — 2) — 27)

command

integrate ((((18*x*1n(x)+18*x**3-36%x)*1n (1n (x) +x**2-2) —=12%x**2%1n (x) —12kx**4+24*x**2) *1n (3*1n
2) =2%x) —6*x*k2%1n (x) -6k xk*k4+18*x*kk3+1 2% x**2+9%x) / ((3*1n (x) +3*x**2-6) *1n (1n (x) +x**2-
2) -2%x*k1n (x) -2%x**3+4%x) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

3z log (—2z + 3log (z* + log (z) — 2))
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44.94 Problem number 7310

—108 + 14423 + 225 + e 7177 (—54 + 7223 + 29) + (7177 (97 — 242 + 1627) + e~ 1T%2" log(z)) log (%
/ 9z — 24z* + 1627 + 27 log(x)

Optimal antiderivative

In <ln(x) 4 (4 _ 53)2> (24 o 1+0)

integrate (((x**7*exp (-1+x) *1n(x)+(16*x**7-24*x**4+9%x) *exp (—1+x) ) *1n ( (x**6*1n (x) +16*x**6-
24xx**x3+9) /x**6) + (x**¥6+72%x**3-54) *exp (-1+x) +2*x**6+144*x**3-108) / (x**7*1n (x) +16%x**7 -
24*xx*x*x4+9%x) ,X)

command

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

¢ log <:L'6 log (z) + 162°® — 2423 + 9

1628 — 2423 +9
a:ﬁ

6

) + 2log (log (z) +
44.95 Problem number 7313

20+5z+z log(z)+5 log2 (z)

/ e  Atetlog’(e) (—128 — 56z — 622 + 8z log(z) + (—64 — 18z) log?(z) + 2z log?(z) — 8log*(z))
1625 + 826 + z7 + (825 + 22°) log?(z) + z° log*(z)

dz

Optimal antiderivative

7117—’_5
%2¢ ln—é_f) +In(z)

4

command
integrate ((-8*1n(x)**4+2*xx*1n (x) **3+(-18%x—64) *1n (x) **2+8*x*1n (x) -6*x**2-56%x-128) *exp ((5*1n(
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

z log (z)+5z+5 log (z)2+20
26 z+log (w)2+4

4

X
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44.96 Problem number 7350

log(z?)
(20 + 22 + 8023 + 4z) log (22) log? (2f2)

/ (320 — 162 — 12802 — 642%) log (22f2) + (128002 + 642°) log (o?) log (2%42)) log (184" ) + (4 — 169

Optimal antiderivative

2
41n( S0 )
In(5+ %)

command

integrate (((-16%x**3-4*x)*1n (x**2) *1n ( (64*x**2+16) /1n (x**2) ) **2+ ( (64*x**3+1280*x**2) *1n (5+1/4
64*xx*x*x3-1280*x**x2-16%x-320) *1n (5+1/4%x) ) *1n ((64*x**2+16) /1n (x**2) ) ) / (d*x**4+80*x**3+x**2+20%x

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

6422416 2
4log ( e )

log (% +5)

44.97 Problem number 7422

12
/ ¢ (~15+20) log (= 10g(2)) (72 — 96z — 96z log (z1og?(2)))
(452 — 12022 + 80z3) log? (zlog?(2))

dz

Optimal antiderivative

3
2651n(z1n(2)2) (a:—%) _ 5

command

integrate ((-96*x*1n (x*1n(2)**2) -96*x+72) *exp (12/ (20%x-15) /1n (x*1n (2) **2) ) / (80*x**3-
120*x*k*2+45%x) /1n (x*1n (2) **2) **2, x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

12
9, (20-15) log (:v log (2)2)
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44.98 Problem number 7508

/ (—Sx + 1222 + 7223 + 32334) log(z) + (64 — 216z — 14822 — 443 — 16z* + (224m + 284x2 + 60z3 + 32:1:4) log(
(8x + 22 + x3) log?(x)

Optimal antiderivative

42+ z)In(2z? + 4+ 8) (-1 + 4a)
In(z)

command

integrate ((((32xx**x4+60*x**3+284*x**2+224%x) *1n (x) —16%x**4-44*x**3-148*x**2-216%x+64) *1n (x**2
8*x) *1n(x) ) / (x*x*x3+x**2+8*x) /1n (x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(1622 + 28z — 8) log (22 + z + 8)
log (z)

44.99 Problem number 7742

z—z3 log(x)

/ e 10 (24 (=1 —2?)log(x) + 3¢° log*(z)) |
i
log®(z)

Optimal antiderivative

(e "
n(x
et L9 _e @
command

integrate ((3*x**2%1n(x)**2+(—x**2-1) *1n (x) +2) *exp ( (-x**3*1n(x)+x) /1n(x) **2) /1n(x) **3,x)
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

—3 log (z)+z
—e log (av)2
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44.100 Problem number 7758

dz

—e+log(3)
/ e—20-=+zlog() (e — log(3)) log(z)
400 + 40z + 22 + (—40z — 2x2) log(x) + 22 log?(z)

Optimal antiderivative

— In(3)+e
e20+z—zIn(x)
command

integrate ((-1n(3)+exp(1))*1n(x)*exp((1n(3)-exp(1))/(x*1n(x)-x-20) )/ (x**2*1n (x) **2+ (-
2%x*%2-40%x) *1n (x) +x**2+40%*x+400) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

—e+log (3)
e = log (z)—z—20

44.101 Problem number 7785

674121‘

e—4e? <e4“”2 log?(z) + e & (31 + 5z + (—31 — 5z + 248z% + 4023) log(z) — 5¢47” Jog? (m)))
d

/ log®(z) *

Optimal antiderivative

z e—4z2
z+e @ (—31—5x)
command
integrate (((-5*exp (4*x**2) *1n (x) **2+ (40*x**3+248*x**2-5xx-31) *1n (x) +5*x+31) *exp (x/exp (4*x**2)
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: SystemError

Sympy 1.8 under Python 3.8.8 output

2
re—4T

z + (—5z — 31) e @)
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44.102 Problem number 7935

/ e?(2z + 222) + e(52z + 42?) log(z) + (50z + 22%) log?(z) + (e(96 + 48z) + €2(2z + z2) + e(4x + 22?) log(z)
€2 (2z + x2) + e (4z + 222) log(z) + (2z + x2) log?(x)

Optimal antiderivative

command
integrate ((((x##2+2%x) *1n (x) **2+ (2kx**2+4%x) *kexp (1) *1n (x) + (x*k*2+2%x) *exp (1) ¥*2+ (48*x+96) *exp (
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(zlog (z) + ex — 48e) log (z + 2)

481
x+48log (z +2) + log (z) + €

44.103 Problem number 8068

/ ex(10x3 — 10z + €3 (—1037:2 + 10:63)) + €e* (2063352 — 20:83) log (63 -
925 — 1825 + 927 + €3 (—9z* + 1825 — 926) + €® (=55 + 1028 — 527 + €3 (5x* — 1025 + 525)) + (—362° + 36:

Optimal antiderivative

In(5e® — 9)
z ((1n(—x-|—2e3)+z)2 _

)

integrate (((((-10*exp(3)+10*x)*exp (x)+18*exp (3)-18*x) *1n (-x+exp (3) ) ¥*2+ ((-40*x*exp (3) +40*x**2
T2xx*x2-36%x) *1n (-x+exp (3) ) + ((-30*x**2+20%*x) *exp (3) +30*x**3) xexp (x) + (54*x**2-36%x) *exp (3) -
B4xx*x3) *1n (5%exp (x)-9) +(10*x*exp (3) —10*x**2) *exp (x) *1n (-x+exp (3) ) ¥*2+ (20*x**2*exp (3) -
20*x**3) *exp (x) *1n (-x+exp (3) ) + ((10*x**3-10*x**2) *exp (3) —10*x**4+10*x**3) *exp (x) ) / (((5*xx**2*ex
Bxxx*3) *exp (x) —9*x**2xexp (3) +9*kx**3) *1n (-x+exp (3) ) ¥*4+ ( (20*x**3*exp (3) ~20*x**4) *exp (x) -
36*x*k*3%exp (3) +36*x**4) *1n (-x+exp (3) ) ¥*3+ (((30*x*k*4-10%x**3) ¥exp (3) ~30*x**5+10*x**4) *xexp (x) +(
B54xx*x4+18%x**3) xexp (3) +54*x**5-18*x**4) *1n (-x+exp (3) ) **2+ (( (20*x**5-20*x**4) *exp (3) -
20%x**6+20*x**5) xexp (x) + (~36%x**5+36*x**4) *exp (3) +36*x**6-36%x**5) *1n (-x+exp (3) ) + ((5*x**6-
10*x*k*5+5*x*k*4) kexp (3) —5*x*k*7+10*x**6-5%x**5) *exp (x) + (—9*x**6+18*x**5-9*x**4 ) kexp (3) +9*x**7—
18%x**6+9%x**5) ,x)

Sympy 1.10.1 under Python 3.10.4 output

N8

command

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2log (5¢* —9)
23 + 222 log (—z + €3) — 22 + zlog (—x + €3)?
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44.104 Problem number 8168

/ (—6z + 3log(4)) log (£) + (—22% + zlog(4)) log® (%) + (3z — 3log(4) (—22 + zlog(4)) log? (£)) log (—z2 +
(-2 + zlog(4)) log? (%)

Optimal antiderivative

In(z(2In(2) — z)) (ln(gz) + m)
2

command

integrate ((((2*x*1n(2)-x**2) *1n(1/2%x) **2-6%1n(2) +3*x) *1n (2*x*1n (2) -x**2) + (2*x*1n(2) -
2%x%%2) ¥1n (1/2*%x) **2+(6*1n (2) -6*x) *1n(1/2*x) ) / (2*x*1n (2) —x**2) /1n (1/2*x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(zlog (%) + 3) log (—a* + 2z 1og (2))
log (3)

44.105 Problem number 8246

/ (4862 — 32422 — 10823 + 144z* — 4225 + 425 + €% (—162z + 21632 — 1082° + 242 — 225) + (324 — 108z — 21

Optimal antiderivative

(3 2)'In(e* +In(5) ~ (2 + In(2))? —z) e

command

integrate ((((—2xx*x5+28*x**4-144*x**3+324*x**2-270%*x) *1n (x) **2+ (—4*x**6+56*x**x5-288*x**4+648%
540*x**2) *1n (x) + (2%x**5-28*x**4+144*x**3-324*x**2+270%x ) *exp (x) + (2*x**5-28*x**4+144*x** 3~
324xx**2+270%x) *1n (5) —2*x*k*T+26%x**6-116%x**x5+180*x**4+54%x**3-270*x**2) *1n (~1n (x) **2-

2*xx*1n (x)+exp (x) +1n(5) —x**2-x) **2+ ( (4*x**5-44*x**4+168*x**3-216*x**2-108%x+324) *1n(x)+ (-

2% x*¥*5+24*x¥*x4—108%x**3+216*x**x2-162%%) *eXp (X) +4*X*¥*B-42*%x**5+144*x**4—-108*x**3-324*x**2+486*
1n(x)**2-2*x*1n(x) +exp (x) +1n(5) —x**2-x) ) / (x*exp (x) **2*1n (x) **2+2*xx**x2*exp (x) **2*1n (x) -

x*exp (x) **3+ (—x*1n (5) +x**3+x**2) *exp (x) **2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

2
(z* — 122® + 542® — 108z + 81) e ** log (—x2 —2zlog (z) — = + € — log ()2 + log (5))
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44.106 Problem number 8247

dz

/ (14 9z)log(z) + (—22 — 9z — log(z)) log (1(22 + 9z + log(z)))
(222 + 922) log?(x) + z log®(x)

Optimal antiderivative

(=2 + % +11)

n(2) +4

command
integrate (((-1n(x)-9%x-22) *1n(1/2*1n(x)+9/2*x+11) +(9*x+1) *1n(x) ) / (x*1n (x) *¥*3+(I*kx**2+22%x) *1n
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

log (97“” 4 le@ 11)
log (z)

44.107 Problem number 8305

9z
3 5
66-&-6 +log(3)+3 log(x) 9z

/ e 6+e3-+1og(§ ) +310g(2) (27 +9¢3 4 9log (g) + 27 log(a:))
36 + 12¢3 + €8 — (—12 — 2e3) log (2) +log? (3) + (36 + 6€3 + 61og (2)) log(z) + 91og?(z)

Optimal antiderivative

3z

e In(z)+2— I (3%) +§

command

integrate ((27*1n(x)-9%1n(3/5) +9*exp(3)+27) *exp (9*x/ (3*1n(x)-1n(3/5) +exp(3)+6) ) *exp (exp (9*x/ (3
1n(3/5)+exp(3)+6)))/ (9*1n(x) **2+(-6%1n(3/5) +6*exp(3) +36) *1n(x) +1n(3/5) **2+(-2*exp(3) -
12)*1n(3/5) +exp (3) **2+12xexp(3) +36) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

9z
_ 3 3
ee3log (z)—log (5)+6+e
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44.108 Problem number 8314

(—16z + 28z* — 823%) log(x) + (8z — 4a? + (8x — 28z? + 122°) log(x)) log (2% (—2z2 + 2?) ) + (—16z + 82?)
/ (=2 + z) log(z) log (e7%* (—22° + z?))

Optimal antiderivative

In(z?e™%% (-2 + z))
42* <x+ln< ) ))

integrate (((8*x**2-16%x)*1n(x)*1n ((x**3-2*x**2) /exp (x) **2) *1n (1ln ((x**3-2*x**2) /exp (x) **2) /x/1
28xx**x2+8%x) *1n (x) —4*x**2+8*x) *1n ((x**3-2*x**2) /exp (x) *¥*2) + (-8*x**3+28*x**2-16%x) *1n(x) ) / (-
2+x) /1n(x) /1n( (x**3-2%x**2) /exp (x) **2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

command

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

it (4_»52 _ 8) log <log ((«* - 22?) e—h)) _ 8log(z)

3 zlog (x) 3
_ 8log(log(x)) _ 8log (log ((a” —22%) e™*"))
3 3

44.109 Problem number 8325

d:

/ (600 — 160z — 1362 — 162°) log?(2z) + €@+ =) (—5z — z2 + 5z log(2z) + (200 + 80z + 8x2) log?(2x))
(200 + 80z + 822) log?(2x)

Optimal antiderivative

(3 + 68(5+1::)Eln(2z) — I) T

command

integrate ((((8*x**2+80%x+200) *1n (2*x) **2+5*x*1n (2*x) —x**2-5*x) *exp (x/ (8%x+40) /1n (2*x) ) + (-
16*x**3-136*x**2-160*%x+600) *1n (2*x) **2) / (8*x**2+80*x+200) /1n (2%x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

x
— 22 4 ge®atin)log (@) 4 3
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44.110 Problem number 8348

/ €= T2%(24002° — 38427 — 961°) d

Optimal antiderivative

50
—2 — 4818%e*®e s

command
integrate ((-96*x**8-384*x**7+2400*x**6) *exp (25/x) **2*exp (x) **2,x)
Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

50
—48z8¢= 2®

44.111 Problem number 8392

~720 + 540z + 3¢*72% + (1802 — 6¢470?) log (555; ) + 3e*+wlog? (15%s; ) + (—7202 — 18002 + 3¢*+722 -

log(5)
/ —240z — 6022 + e*+222 + (240 + 60z — 2e+=g

Optimal antiderivative

command

integrate (((3*exp(4+x)*1n(x/1n(5) ) **2+ (-6*x*exp (4+x) +180*x+720) *1n(x/1n(5) ) +3*x**2*exp (4+x) -
180*x**2-720*x) *1n ( (—exp (4+x) *1n(x/1n(5) ) +x*exp (4+x) -60%x-240) / (1n(x/1n(5) ) -x) ) +3*x*exp (4+x) *
B*x**2xexp (4+x) +180*x) *1n(x/1n(5) ) +3*x**3*exp (4+x) +540%x-720) / (exp (4+x) *1n(x/1n(5) ) ¥*2+ (-
2xx*exp (4+x) +60%x+240) *1n(x/1n(5) ) +x**2*exp (4+x) —60*x**2-240%x) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

zem+ — 60z — e log (g ) — 240

—x + log (ﬁ)

3z log
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44.112 Problem number 8435

—5+z —5+z

/ 75 + 90z + 322 + (120 — 2422 + (75 — 30z + 3x2) log (Z)) log (‘8“ (Z5tz) 1°g(f)) log <_ log (M

(402 — 827 + (25 — 102 + 22)log (2)) log (5 e(2))

—54+x
8
_ -1
3:cln< ln(ln(e z) + E— x>>
command

integrate ((((3*x**2-30%x+75) *1n(x/exp (1)) -24*x**2+120%x) *1n (((-5+x) *1n(x/exp(1))-8+*x) / (-
5+x))*1n(-1n(((-5+x)*1n(x/exp (1)) -8%x) / (-5+x)) ) +3*x**2+90*x+75) / ((x**2-10*x+25) *1n(x/exp(1)) -
8*x**2+40%x) /1n (((-5+x) *1n(x/exp (1)) -8*x) / (-5+x)) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Optimal antiderivative

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

_ _ z 51log ( log _8$+(mx__5) log (£)
<3w—g>log<—log< 8z + (z 5)log(e)>)+ ( ( 5 ))

r—5 2

44.113 Problem number 8519

ety — x2

/ Az — 22 + €% (—4z + 2?) + € (—a? + €2 (—4z + 2?) + €"(z + 42® — 2°)) + (—2¢® + 2z) log (%) + (e"z — 2?)

Optimal antiderivative

(=4 +2) (e +1In(z —€%)) — 1n<§)2

command

integrate (((exp (x)*x-x**2) *1n(x-exp (x) )+ ( (x**2-4*x) *exp (x) **2+ (—x**3+4*x**2+x) *exp (x) -
x**2) *exp (exp (x) ) +(-2*exp (x) +2*x) *1n (1/5%x) + (x**2-4*x) *exp (x) —x**2+4*x) / (exp (x) *x-
x**2) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

T e’ T2 T
zlog(x —e*)+(x—4)e —log(g> —4log (—z + €%)
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44.114 Problem number 8523

(80 — 40z — 222 + 23) log(—2 + ) + €3¢" 7% (—60z% + 30z°) log(—2 + z) + (—40z — 10e3*" z2 — z3) log (M
/ e3¢” (—2022 + 1023) log?(—2 + z) + (—80x + 4022 — 223 + 24) log?(—2 + )

Optimal antiderivative

In(10€3¢" + %0 + z)

In(—2+ z) B

command

integrate (((-10*x**2*exp (3*exp (x) ) —x**3-40%x) *1n ( (10*x*exp (3*xexp (x) ) +x**2+40) /x) + (30%x**3-
60*x**2) xexp (x) *¥1n (-2+x) *exp (3*exp (x) ) + (x**3-2*x**2-40%x+80) *1n (-2+x) ) / ((10*x**3-20%x**2) *1n (
2+x) **2%exp (3*exp (x) ) + (x**4—2xx**3+40*x*¥*2-80%x ) *1n (-2+x) ¥*2) , x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

z2+10ze3¢” +40
10g<““7?“‘*

log (z — 2)

44.115 Problem number 8610

/ 3623 + 122 + (—362° — 92*) log(z) + (—18 — 9z — z2) log?(5) log®(z) + (—1823 — 6z* + (182 + 62*) log()
(322 + x3) log?(5) log3 ()

Optimal antiderivative

3
(7111(5)321111(@2 -3- a:) (In(3+1z) —2)

x

command

integrate ((((3*x+9)*1n(5) **2+1n (x) **3+ (6xx**4+18%x**3) ¥1n (x) -6*x**4-18*x**3) *1n (3+x) + (-
x*%2-9%x—-18) *1n (5) **2x1n (x) **3+ (—9*x**4-36kx**3) *1n (x) +12*x**4+36*x**3) / (Xxk*k3+3*x**2) /1n (5) **

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

622 (33:3 —3log (5)%log (a:)z) log(z+3) ¢
- 2 5 —log(z+3) + 2 2 + -
log (5)“ log (z) z log (5)° log () z
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44.116 Problem number 8617

2(—w2+w3
/ (62 + 1222 + 42%) log?(3x) + e T&®=) (6z% + 223 — 62* — 22° + (—1222 + 223 + 20z* + 62°) log(3z) + (3 +
log?(3z)

Optimal antiderivative

<x2 + we%lgw(z;)w)> ((2 +z)% — 1)

command

integrate ((((3*x**2+8%x+3) *1n (3%x) ¥*2+ (6*x**k5+20%X* ¥ 4+2%x**3-12%x**2) *1n (3%x) -2k x**5-
B*x**k4+2xx*¥*x3+6%xk*2) *eXp ((x*¥*3-x*%2) /1n (3*x) ) #*2+ (4*x**3+12*x**2+6%x) *1n (3*x) ¥*2) /1n (3%x) **2

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2(w3—m2

ot + 42% + 327 4 (2% + 42 4 3z) e TG
44.117 Problem number 8620

-5
/ e 1os(-30+22%) (45 1 1502 + (—180 + 1202*) log (—3z + 2°))

d
(=325 4 229) log? (—3z + 2z5) ’

Optimal antiderivative

5

3 e_ z41n (2:2 (:v4—2) +z)

command

integrate (((120%x**4-180) *1n (2*x**5-3%x) +150*x**4-45) / (2%x**9—-3*x**5) /1n (2*x**5-3*x) **2/exp (5
3%x)),x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

-5
36 z4 log (2:1:5—3:0)
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44.118 Problem number 8793

/ zlog(4) +log®(4) + " (=2 log(4) — xlog?(4)) + (—zlog(4) +log®(4) + e” (z* log(4) + 2®log>(4))) log (§) + |
(z3 + 22 log(4)) log® (%)

Optimal antiderivative

(oo

in(?)

command

integrate ((((4*1n(2)**2+2*x*1n(2) ) *1n(1/4%x)+4*1n(2) **2+2*x*1n(2) ) *1n (4*1n (2) ¥*2+4*x*1n (2) +x*
2xx*1n(2) ) *1n(1/4%x) +(~4*x*1n (2) **2-2*x**2x1n (2) ) *exp (x) +4*1n (2) ¥*2+2*x*1n (2) ) / (2*x**2x1n (2) +

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2¢% log (2) 2log (2) log (:1:2 + 4z log (2) + 41log (2)2) 21og (2)

log (%) z log (%) - zlog (%)

44.119 Problem number 8800

/memﬁﬁwﬁﬁwm—w+m—wmmm—mﬁ@»
3z2log? (19)

dz

Optimal antiderivative

<e1‘“(ig) n ln(5)> (4 — 4z)

3z

command

integrate (1/3%((-4*1n(16/x**2) **2+ (-4*x**2+4*x) *1n (16/x**2) -8*x**2+8%x) *exp (x/1n(16/x**2) ) -
4x1n(5) *1n(16/x**2) **2) /x**2/1n (16/x**2) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

z
16

(4—4z)e"* () | 4log (5)
3x 3x
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44.120 Problem number 8869

1
/ e—400w5+(2000z4+400w5) log() (=5 + 4z + (=20 — 5z) log(z))
2007 + (—200026 — 400z7) log(z) + (500025 + 2000x6 + 200z7) log? ()

dr

Optimal antiderivative

1
2 e_ 40024 (2+(—z—5) In(z))

command

integrate (((-5%x-20) *1n(x) +4*x-5) / ((200*x**7+2000%x**6+5000%x**5) *1n (x) **2+ (—400*x**7 -
2000*x**6) *1n (x) +200*x**7) /exp (-1/ ((400*x**5+2000*x**4) *1n (x) ~400*x**5) ) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

1
2 —400x5+(400z5 +2000z4) log (x)

44.121 Problem number 8893

3 6
/ 4€°z? log?(z) + e<*+?16(=) log (2 + €2) (6 + 121log(z) — 4e5z%log?(z)) + e<*+? o) log? (2 + €2) (—3 — 6log(z) A
2e5z log? (2 + €2) log?(x)

Optimal antiderivative

3e_5 2
€T Tre z2 In(z)
In(e? + 2) 2

command

integrate (1/2* ((x**2%exp(5)*1n(x)**2-6%1n(x)-3) *1n (exp (2) +2) **2*xexp (3/x**2/exp(5) /1n(x) ) **2+(
4xxx*2%exp (5) *1n (x) **2+12x1n(x) +6) *1n (exp (2) +2) *exp (3/x**2/exp (5) /1n(x) ) +4*xx**2*exp (5) *1n (x) *

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

z? n IQ&'ﬁc‘g(“) log (2 + €?) — 4932ew%+og(w)
log (2 + €2)? 4log (2 + €2)
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44.122 Problem number 8900

/ ¢ TFIOE(~T8=2aHlog(2) T ToE(%5)) (—36 — 2z + 2log(4) + 61og(25) + (—18 — 2z + log(4) + 3log
—72 — 8z + 4log(4) + 1210g(25) + (—72 — 8z + 4log(4) + 12log(25)) log(—18 — 2z + log(4) + 3log(25)) + (—

Optimal antiderivative

eIn(61n(5)+2 1naéz)—2z—1s)+2

command

integrate (((6*1n(5)+2%1n(2)-2*x-18) *1n(6*1n(5)+2*1n(2) -2%x-18) +12*1n(5) +4*1n(2) -2*x-
36) *exp(x/ (1n(6*1n(5)+2*1n(2) -2*x-18)+2)) / ((6*1n(5) +2*1n(2) -2*x-18) *1n (6*1n(5) +2*1n(2) -
2+x-18) ¥*2+(24%1n(5) +8*1n(2) -8*x-72) *1n (6%1n(5) +2*1n(2) -2%x-18) +24*1n (5) +8*1n (2) -8*x~
72) ,x%)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

x
e log (—22—18+2log (2)+6log (5))+2

44.123 Problem number 9001

/ Tos) (=222 + 222 log(z) + 2z log?(z) + e~30+20—2wlog(22) (_2 4 2]og(z) — 2log?(z) log(2z)) + e 1o+o—olog(22)
5log?(z)

Optimal antiderivative

2z
el (z — e—xln(2x)+x—15)2

5

command

integrate (1/5% ((-2*1n(x) **2*1n (2+x)+2*1n(x) -2) *exp (—x*1n (2*x) +x—15) **2+ (2*x*1n (x) **2*1n (2*x) -
2%1n (x) **2-4*x*1n (x) +4*x) *exp (-x*1n (2*x) +x-15) +2%x*1n (x) **2+2*x**2*1n (x) -2*x**2) *exp (x/1n(x) )

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2 2 2
z2eloe (@ 2erE%§e—zﬂog@O+kg(2»+m—15-+ e o8 () g—2x(log (z)+log (2))+22—30

) ) )
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44.124 Problem number 9011

3+610(—:52—a:3)
/ TR 1og(#g($)) <3 +el0(—z? — 23) + (3+ €10(22 + 22°)) log(z) + (—6 — e102?) log() log (5102(90)))

€102 log(z) — 2¢102% log(z) og (51,57 ) + 1% og (@) og” (51737

d

Optimal antiderivative

command

integrate (((-x**3*exp(5) **2-6) *1n (x) *1n(1/5%x/1n(x) )+ ((2*x**3+x**2) *exp (5) **2+3) *1n (x) + (-
x*k*x3-x*k*2) *exp (5) ¥*2+3) *exp (((—x**3-x**2) xexp (5) **2+3) / (x**2*xexp (5) **2*1n (1/5%x/1n(x) ) -
x**2%exp (5) *¥*2) ) / (x**3*exp (5) **2x1n (x) *1n(1/5*%x/1n (x) ) ¥**2-2*kx**3*exp (5) #*2*1n (x) *1n (1/5*x/1n(

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(—a3—s?)el043

2,10 x _ 2210
ea: e 10g<5log(m)) z4e

44.125 Problem number 9095

/ 30 + 30z + €*(10 + 25z + 152%) + (3z + e*(—15z — 1522)) log(z) + *(15 + 15z) log?(z) + (—3 — 3z) log(1 +
et (15z + 1522) log? ()

Optimal antiderivative

—%+<w-2)e_4—x

In(z) + In(z)

command
integrate (((-3*x-3)*1n(1+x)+(15%x+15) *exp(4) *1n(x) **2+ ((-15*x**2-15%x) *exp (4) +3*x) *1n(x) +(15%
Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

—3zet — 2et — 6 log (z + 1)
3etlog ()
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44.126 Problem number 9101

2zlog(z) + (—z + (z + z? — 2®) log(z)) log (222) + (—2log(z) + (—1 + z%) log(z) log (22?)) log(log(z)) + (22
/ —231og(5) log(z) log? (222) + 22 log(5) log(z) log? (222) log(log

Optimal antiderivative

e” 1
ln<ln(ln(m))—m) + T
In(222) In(5)

command

integrate (((-2*x*1n(x)*1n(1ln(x))+2*x**2*1n(x))*1ln(exp(x)/(In(1n(x))-x))+((x**2-1)*1n(x) *1n (2%
2x1n(x))*1n(1n(x) )+ ((-x**3+x**2+x) *1n (x) -x) *1n (2*x**2) +2*x*1n (x) ) / (x**2x1n (5) *1n (x) *1n (2*x**2
x**3%1n (5) *1n (x) *1n (2%x**2) ¥*2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

1 n 10g ( —x+loge g(clog (z)) )
2z log (5) log (x) + zlog (2)log (5) = 2log (5) log (x) + log (2) log (5)

44.127 Problem number 9111

—36z + 36x% + (3z — 32?) log(x) + (33z — 108z + (—3z + 92?) log(x)) log(2z) + (—36x + 3z log(x) + (72x -
/ (—12 + log(z)) log?(2z)

Optimal antiderivative

command

integrate ((((-6*x*1n(x)+72*x)*1n(2*x)+3*x*1n(x)-36*x) *1n(1/8*(1n(x)-12) /x) +((9*x**2-
3*x) *1n (x) -108*x**2+33%x) *1n (2*x) + (—3*x**2+3*x) *1n (x) +36*x**2-36*x) / (1n(x)-12) /1n (2*x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

9 log(z) 3
3z log< s 2) 353 _ 352

"~ log (z) + log (2) + log (z) + log (2)
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44.128 Problem number 9117

/ 3—z+e”(—3 -5z — z? + z%) log(16) + (—z + €*(1 + ) log(16)) log (z + € (—1 — ?) log(16)) log (log (= +
(—z + e* (1 + z2) log(16)) log (z + e* (—1 — x2) log(16))

Optimal antiderivative

(=3 +z)In(In(z — 4In(2) (e“2% + €%)))

command

integrate (((4* (x**2+1)*1n(2) *exp (x)-x) *1n (4* (-x**2-1) *1n (2) *exp (x) +x) *1n (1n (4* (—x**2-
1) *1n(2) *exp (x) +x) ) +4* (x**3-x**2-5%x-3) *1n (2) *exp (x) +3-x) / (4* (x**2+1) *1n (2) *exp (x) -
x)/1n(4* (-x**2-1) *1n(2) *exp (x) +x) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

(z — 1) log (log (z + (—4z% — 4) " log (2))) — 2log (log (z + (—4z® — 4) e log (2)))

44.129 Problem number 9277

ead + (324 + 324z + = (324 + 324x)) log (1 + ee‘”) +2e%22 log(z) + e®z log?(x) + ¢ (—1296¢%22 + €77
/ 23 + 222 log(z) + zlog?(z) + e¢” (23 + 232 log(z) + zlog?(z))

Optimal antiderivative

3241n (ee“”” n 1)
z + In(z)

x

command

integrate ((((324*x+324) *exp (exp (4*x) ) +324*x+324) ¥1n (exp (exp (4*x) ) +1) +(x*exp (x) *1n (x) ¥*2+ (-
1296*x*exp (4*x) +2*exp (x) *x**2) *1n (x) —1296*x**2*xexp (4*x) +exp (x) *x**3) *exp (exp (4*x) ) +x*exp (x) *1

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

3241log <e6‘” + 1)
z + log ()

T
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44.130 Problem number 9310

(8 + 2z — 27% + (162 + 47% — 423) ) log(z) + (—4 + 8z + e(—4z + 82%) ) log?(z) log (m"'” ) + (-8 — 2z + 23
/ (1 + ex) log?(z) loy

Optimal antiderivative

2ln(ln(w2 + e_lsc)) T I
( () 4> (—z° +z+4)

command

integrate (((((-6*x**3+4*x**2+8%x) *exp (1) —6*x**2+4*x+8) *1n (x) + (2*x**3-2*x**2-8*x) ¥exp (1) +2*x**
2%x-8) *1n ((x**2*exp (1) +x) /exp (1) ) *1n(In((x**2*exp (1) +x) /exp (1)) )+ ((8*x**2-4*x) *exp (1) +8*x-
4)*1n(x) **2*1n ( (x**2*%exp (1) +x) /exp (1) )+ ((—4*x**3+4*x**2+16*x) *exp (1) —2*x**2+2*%x+8) *1n(x) ) / (x*

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(o5 b o ()

2 —
4z 4x + Tog ()

44.131 Problem number 9541

9+123x+30:c
10 log(

/ e (18+ 2460 + 5102 — 1230% — 302* + (2462 + 1202 + 1232° + 602*) log ( 2£2° ) + (20 + 102) log

(20 4 1022) log? (2” >

Optimal antiderivative

3$+3(3+w)( i+ )
2
x

e (

command

integrate (((10*x**2+20) *1n ((x**2+2) /x) **2+ (60*x**4+123%x**3+120%x**2+246%x) *1n ( (x**2+2) /x) -
30*x*k*%4-123*x**3+51*x**2+246%x+18) *exp (1/10% (30*x**2+123*x+9) /1n ((x**2+2) /x) ) / (10*x**2+20) /1n

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

302412324 9

242
log(w + )
xe e
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44.132 Problem number 9749

23 +a2 log(4)

/ —50z — 20e*z — 2e¥z + (—20z — 4e'z) log(z) — 2zlog?(z) + e5+<"+ioe() (25 + €& + 142 + €*(10 + 32°) + (92°
25 + 10et + €8 4 (10 + 2¢4) log(z) + log?(x)

Optimal antiderivative

(z+21n(2))z2
€T <e 1n(z)+5+e4 — x)

command

integrate (((1n(x)**2+(4*x**2%1n(2) +2%exp (4) +3*x**3+10) *1n (x) +2% (2*xx**2*exp (4) +9*x**2) *1n (2) +e
2xx*1n (x) **2+ (—4*xx*exp (4) -20%x) ¥1n (x) -2*x*exp (4) ¥*2-20*x*exp (4) -50*x) / (1n (x) **2+ (2*exp (4) +10)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

23 222 log (2)
_xz + xe log (z)+5+e4

44.133 Problem number 9775

423
/ (610 _ e%) log2 (610 — 20z + w2) + e log (e10—2¢52+22 ) (8:63 + (1265372 _ 12:63) log (610 — 2z + xz))
(€10 — e5z) log? (€10 — 252 4 x2)

dx

Optimal antiderivative

423¢=5

1+ eln((95_z)2> +x

command

integrate ((((12*x**2%exp(5)-12*x**3) *1n (exp (5) ¥*2-2*x*exp (5) +x**2) +8*x**3) *exp (4*x**3/exp(5) /
2%x*exp (5) +x**2) )+ (exp (5) **2-x*exp (5) ) *1n (exp (5) **2-2*x*exp (5) +x**2) **2) / (exp (5) **2-
x*exp(5))/1n(exp(5) **2-2*x*exp (5) +x**2) ¥*2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

4$3
ed log (z2 —2zed +510)

r+e
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44.134 Problem number 9947

3:c2+5:v3+2:v4
/ ¢ (4+80) 1og(=?) (—62% — 2223 — 242 — 825 + (632 + 2123 + 282% + 1225) log (z?) + (—8 — 32z — 3222) log? (2?)
(423 + 1624 + 1625) log? (22)

Optimal antiderivative

:c( 1f2z +:c2+2:v)
e 41n (mz)

2

command

integrate (((-32*x**2-32%x-8) *1n (x**2) **2+ (1 2% x**x5+28*x**4+21 kX **3+6*x**2) ¥ 1n (x**2) -
Bxx*kk5-24*x**x4-22*kx**3-6*x**2) *exXp ( (2*x**4+5*x**3+3*x**2) / (8%xx+4) /1n(x**2) ) / (16*x**x5+16*x**4+

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2z4+5z3+322
2
e (8z+4) log (a: )

2
44.135 Problem number 10034

2(741712) ) _430_22)

/ % esaratonts) (—24 — 18z + 622 + (—24 — 12z) log(z))
4 — 4z + 22 + (4 — 22) log(z) + log?(z)

Optimal antiderivative

2(4+x)x
3z—31In(z)—6
ege

command

integrate (((-12%x-24)*1n(x) +6*x**2-18*x-24) *exp ((-x**2-4*x) / (3*1n(x) -3*x+6) ) **x2*exp (9*exp ((-
x*x*x2-4%x) / (3*x1n(x) -3*x+6) ) **2) / (In(x) **2+ (4-2%x) *1n (x) +x**2-4*x+4) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

2 (—zz —4x)
e —3z+3log (z)+6
e
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44.136 Problem number 10123

dx

/ 7x% 4 (12 + 4z) log3(5z) log(3 + z) + log*(5z)(—z + (-3 — z) log(3 + z))
14722 + 4923 + (—42x — 1422) log*(5z) + (3 + z) log®(5x)

Optimal antiderivative

In(3+2)x
7z — In(5z)*

command

integrate ((((-3-x)*1n(3+x) -x) *1n (5*x) **4+ (4*x+12) *1n (3+x) *1n (5%x) ¥*3+7*x**2) / ((3+x) *1n (5*x) **
14%x**x2-42%x) *1n (5%x) **4+49*x**x3+14T*x**2) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

zlog (z + 3)
7z — log (5z)*

44.137 Problem number 10148

—5z+e5:

e

—5xtedat (—5+65) log(a:)-!—log(%) —5x+esz+ (—5+es) log(z)+log ( %)

e 2F1og(2) e = +Hlog(a) (22 log(z) + 2z log?(z) + log3(z)) + e

/

Optimal antiderivative

() s,

e~ 2tz e othn() +z

command

integrate ((((1+x)*1n(x)*1n(x/1n(x))+1n(x)**3+(-1+2*x) *1n(x) **2+ (x**2-x+1) *1n(x) +x) *exp ((-
2xexp((1n(x/1n(x))+(exp(5)-5) #*1n(x) +x*exp(5) -5*x) / (x+1n(x)) ) +x) /exp((1n(x/1n(x) ) +(exp(5) -

5) *1n(x) +x*exp(5)-5*x) / (x+1n(x)) ) ) +(1n(x) **3+2*x*1n (x) **2+x**2*1n (x) ) *exp ((1n(x/1n(x))+(exp(5
5)*1n(x)+x*exp(5)-5*x) / (x+1n(x))))/ (1n(x) **3+2*x*1n (x) **2+x**2x1n(x) ) /exp ((1n(x/1n(x) ) +(exp(5
5) *1n(x)+x*exp(5)-5*x) / (x+1n(x))) ,x)

Sympy 1.10.1 under Python 3.10.4 output
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Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

_5’3+“’55+(_5+55) log (z)+log (ﬁ) —5:1:+ze5+(—5+65) log (x)+log (ﬁ)
r—2e z+log (z) e z+log ()
z+e

44.138 Problem number 10161

/ 128 — 32z + 642 — 1623 + 8z* — 22° + (40 — 530z + 28022 — 54523 + 258z* — 1282° + 4820 — 627) log(x) +

Optimal antiderivative

) In (In(z)?
((ﬂ +4) —|—ln(x)) x 111(56()—.1:34 -z

command

integrate (((1n(x)**3+(5xx**4+24%x**2+20) *1n (x) #*2+ (—4*x**5+19%x**4—16*x**3+88*x*k*2—
x+52) *1n(x) ) *1n (In(x) **2) —2*kx*k1n (X) **4+ (—6*x**5-32%x*k*k3+4kxk*2-49%x) *1n (x) **3+ (12*x**6—
A8*X*x5+64*Xx*x4—258* Xk *3+82* Xk *2-296*xX+2) *1n (X) k¥ 2+ (—6k Xk *T+48*X**k6—128* Xk *5+258*k Xk * 4~
545%x**3+280*x**2-530*x+40) *1n (X) —2*X**5+8*x*k*x4—16* Xk k3+64*x**2-32%x+128) / (1n(x) **3+ (-
2%x+8) *1n (x) **2+ (x**2-8*%x+16) *1n(x) ) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

(—z® — 82® — zlog (z) — 16z) log (log (x)2>

6 4_ .2 2
—z8 — — 221 -1
z° — 8z" — x*log (x) — 16z~ + Tog (2)

44.139 Problem number 10182

/ (1 — z) + (—4e** + e"z) log (e~ (—4e® + z)) log (log (e%(—4e” + z))) + (8e2® — 2¢%x) log (e ™% (—4€” + x))]
(8e* — 2x) log (e=* (—4e* + z))

Optimal antiderivative

<ln(ln(4 In(2))) — 5
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command

integrate (((-4*exp (x)**2+exp (x) *x) *1n ((-4*exp (x) +x) /exp (x) ) *1n (In((-4*exp (x) +x) /exp(x) ) ) +(8*e
2xexp (x) *x) *1n ((-4*exp (x)+x) /exp(x) ) *1n(1n(4*#1n(2)))+(1-x) *exp(x) ) / (8*exp(x) -2*x) /1n((-
4xexp (x)+x) /exp(x)) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Timed out

Sympy 1.8 under Python 3.8.8 output

_€e”log (log ((x — 4€") e™®))
2

+ e” log (log (log (2)) + 21log (2))

44.140 Problem number 10263

/ —507z2 + 48123 — 152z* + 162° + (—23422 + 150z% — 24z*) log (81 — 108z + 5422 — 1223 + 2#) + (—2722 +
—507z2 + 481x3 — 152z* + 1625 + (—23422 + 15023 — 242

Optimal antiderivative

1
T+e” (—42+13431n((-3+2)%))

command

integrate ((((-3*x+9) *1n (x**4-12xx**3+54xx**2-108%x+81) +8*x**2-49%x+39) *exp (1/ (3*x*1n (x**4-
12%xkk3+54%x*%2—-108*x+81) —4*x*k*2+13%x) ) + (kX **3-27*x**2) *1n (xk*k4—12%kx**3+54*x**2-108*x+81) **2
24%x*%4+150%x*x*x3-234%xk*2) *1n (Xx**4-12%x**x3+54%x*k*x2-108*x+81) +16*x**5-152%x*k*x4+481kx*k*3—
507*x*%2) / ((9*x**x3-27*x*k*2) *1n (x**4—12%x**x3+54*x*k*2-108%x+81) **2+ (—24*x**x4+150%*xk*k 3~
234*xx**2) *1n (x**x4—-124x**k3+54%xk*2-108*x+81) +164x**k5-152%x**4+481*x**3-507*x**2) ,X)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

1
—4z243zlog (x4 —1223 +5422 —108x+81)+13x
r+e 3 )
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44.141 Problem number 10318

(—208z — 6022 + 1082% — 362* + 42°) log(2z) + (—60 + 164z — 5722 — 1523 + 9z* — 2°) log (400‘1920””“42‘;”1”?
/ (60 — 16422 + 5723 + 1524 — 925 + 26) log?(22)

Optimal antiderivative

ln<<<m+3fx)2—4>2>

In(2z)

command

integrate (((—x**5+9*x**4—15%x**3-57*x**2+164*x-60) *1n ( (x**8—12%x**7+30%x**6+132%kx**5—
607 *x**4-A48%x**3+2424*xx**2-1920%x+400) / (x**4—-12%x*k*3+54*x**2-108%x+81) ) + (d*x**5-36%x**x4+108*x
60*x*x*x2-208%x) *1n (2*x) ) / (x**6-9*x*k*k5+15%x**4+57*x**3-164*x**2+60%x) /1n (2*x) **2,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

lo 28—1227430264+1322% — 6072 — 4823 +242422 —19202+400
g 24— 1223+ 542%—1082+81

log (2x)

44.142 Problem number 10323

/ 5 — 5e® + 5z — 5z% + (5 + 422 + 2 + *(—5 + 62)) log(z) + (—2® + €*(z — 2?)) log?(z) + (5 + (5 — z) log(z)
—5z2log?(z) + 3 log?(z)

Optimal antiderivative

e tiost (e )

In(z) z

command

integrate (((-x*1n(x)**2+1n(x)* (5-x)+5) *1n(1/2*x*1n(x) -5/2) + ((-x**2+x) *exp (x) —x**3) *1n (x) **2+(
5) *exp (x) +x**3+4xx**2+5) *1n (x) -5*exp (x) -5*x*k*2+5xx+5) / (x**3*1n (x) ¥*x3-5*x**2%1n (x) ¥*2) ,x)

Sympy 1.10.1 under Python 3.10.4 output

Exception raised: TypeError

Sympy 1.8 under Python 3.8.8 output

zlog (z
—z?+z+1 e* +10g< Og()_g)
z log (x) z log (x) z log (x)
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