
Maple 2018.2 Integration Test Results
on the problems in "6 Hyperbolic functions/6.2 Hyperbolic cosine"

Test results for the 48 problems in "6.2.1 (c+d x)^m (a+b cosh)^n.txt"

Problem 1: Result more than twice size of optimal antiderivative.

Optimal(type 3, 91 leaves, 5 steps):

Result(type 3, 546 leaves):

1
b

Problem 2: Result more than twice size of optimal antiderivative.

Optimal(type 3, 49 leaves, 3 steps):



Result(type 3, 146 leaves):

1
b

Problem 3: Result more than twice size of optimal antiderivative.

Optimal(type 4, 96 leaves, 5 steps):

Result(type 4, 276 leaves):

Problem 4: Result more than twice size of optimal antiderivative.

Optimal(type 3, 85 leaves, 4 steps):

Result(type 3, 261 leaves):

1
b



Problem 5: Result more than twice size of optimal antiderivative.

Optimal(type 4, 150 leaves, 7 steps):

Result(type 4, 554 leaves):

Problem 6: Result more than twice size of optimal antiderivative.

Optimal(type 3, 205 leaves, 12 steps):



Result(type 3, 1216 leaves):

1
b



Problem 7: Result more than twice size of optimal antiderivative.

Optimal(type 3, 161 leaves, 8 steps):



Result(type 3, 675 leaves):

1
b



Problem 8: Result more than twice size of optimal antiderivative.

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

Result(type 3, 319 leaves):

1
b

Problem 10: Result more than twice size of optimal antiderivative.

Optimal(type 3, 152 leaves, 8 steps):

Result(type 3, 431 leaves):

1
b4



Problem 14: Unable to integrate problem.

Optimal(type 4, 131 leaves, 8 steps):

Result(type 8, 16 leaves):

Problem 15: Unable to integrate problem.

Optimal(type 4, 91 leaves, 6 steps):

Result(type 8, 16 leaves):



Problem 16: Unable to integrate problem.

Optimal(type 4, 132 leaves, 8 steps):

Result(type 8, 16 leaves):

Problem 17: Unable to integrate problem.

Optimal(type 4, 159 leaves, 9 steps):

Result(type 8, 18 leaves):

Problem 18: Unable to integrate problem.

Optimal(type 4, 291 leaves, 23 steps):



Result(type 8, 18 leaves):

Problem 19: Unable to integrate problem.

Optimal(type 4, 162 leaves, 12 steps):

Result(type 8, 18 leaves):

Problem 25: Result unnecessarily involves higher level functions.

Optimal(type 4, 53 leaves, 3 steps):

Result(type 5, 72 leaves):



Problem 26: Unable to integrate problem.

Optimal(type 4, 83 leaves, 5 steps):

Result(type 8, 14 leaves):

Problem 27: Unable to integrate problem.

Optimal(type 4, 70 leaves, 5 steps):

Result(type 8, 16 leaves):

Problem 28: Result more than twice size of optimal antiderivative.

Optimal(type 3, 65 leaves, 5 steps):

Result(type 3, 239 leaves):

1
f

Problem 29: Result more than twice size of optimal antiderivative.

Optimal(type 3, 43 leaves, 4 steps):



Result(type 3, 90 leaves):

f

Problem 37: Unable to integrate problem.

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

Result(type 8, 18 leaves):

Problem 38: Unable to integrate problem.

Optimal(type 4, 115 leaves, 6 steps):

Result(type 8, 18 leaves):

Problem 39: Unable to integrate problem.

Optimal(type 4, 32 leaves, 3 steps):



Result(type 8, 14 leaves):

Problem 40: Unable to integrate problem.

Optimal(type 3, 139 leaves, 9 steps):

Result(type 8, 14 leaves):

Problem 44: Unable to integrate problem.

Optimal(type 4, 257 leaves, 9 steps):

Result(type 8, 22 leaves):



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

Optimal(type 3, 87 leaves, 6 steps):

Result(type 3, 481 leaves):

1
f

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

Optimal(type 4, 242 leaves, 14 steps):

Result(type 4, 625 leaves):



Test results for the 30 problems in "6.2.2 (e x)^m (a+b x^n)^p cosh.txt"

Problem 1: Result more than twice size of optimal antiderivative.

Optimal(type 3, 124 leaves, 11 steps):

Result(type 3, 355 leaves):

1
d4



Problem 4: Result more than twice size of optimal antiderivative.

Optimal(type 3, 184 leaves, 14 steps):

Result(type 3, 462 leaves):

1
d3

Problem 12: Result more than twice size of optimal antiderivative.

Optimal(type 4, 175 leaves, 11 steps):

Result(type 4, 434 leaves):



Problem 13: Result more than twice size of optimal antiderivative.

Optimal(type 4, 367 leaves, 26 steps):

Result(type 4, 759 leaves):



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

Optimal(type 3, 109 leaves, 10 steps):

Result(type 3, 297 leaves):

1
d3

Problem 17: Result more than twice size of optimal antiderivative.

Optimal(type 3, 234 leaves, 17 steps):



Result(type 3, 737 leaves):

1
d3

Problem 24: Result more than twice size of optimal antiderivative.

Optimal(type 3, 124 leaves, 11 steps):



Result(type 3, 388 leaves):

1
d3

Problem 25: Result more than twice size of optimal antiderivative.

Optimal(type 3, 94 leaves, 9 steps):

Result(type 3, 256 leaves):

1
d2

Problem 28: Result is not expressed in closed-form.



Optimal(type 4, 273 leaves, 17 steps):

Result(type 7, 186 leaves):

Problem 29: Result is not expressed in closed-form.

Optimal(type 4, 294 leaves, 18 steps):



Result(type 7, 239 leaves):

Problem 30: Result is not expressed in closed-form.

Optimal(type 4, 500 leaves, 23 steps):



Result(type 7, 876 leaves):



Test results for the 22 problems in "6.2.3 (e x)^m (a+b cosh(c+d x^n))^p.txt"

Problem 11: Result more than twice size of optimal antiderivative.

Optimal(type 3, 46 leaves, 4 steps):

Result(type 3, 93 leaves):

Problem 12: Result unnecessarily involves higher level functions.

Optimal(type 4, 61 leaves, 3 steps):

Result(type 5, 73 leaves):

Problem 13: Unable to integrate problem.

Optimal(type 4, 140 leaves, 8 steps):

Result(type 8, 12 leaves):



Problem 15: Unable to integrate problem.

Optimal(type 6, 117 leaves, 5 steps):

Result(type 8, 24 leaves):

Problem 16: Result unnecessarily involves higher level functions.

Optimal(type 4, 85 leaves, 3 steps):

Result(type 5, 109 leaves):

Problem 17: Unable to integrate problem.

Optimal(type 4, 196 leaves, 8 steps):

Result(type 8, 16 leaves):



Problem 19: Result more than twice size of optimal antiderivative.

Optimal(type 3, 310 leaves, 16 steps):

Result(type 3, 830 leaves):

1



Problem 20: Result more than twice size of optimal antiderivative.

Optimal(type 3, 477 leaves, 23 steps):

Result(type 3, 1814 leaves):

1





Problem 21: Result more than twice size of optimal antiderivative.

Optimal(type 3, 231 leaves, 13 steps):

Result(type 3, 658 leaves):

1



Test results for the 11 problems in "6.2.4 (d+e x)^m cosh(a+b x+c x^2)^n.txt"

Problem 4: Unable to integrate problem.

Optimal(type 4, 82 leaves, 7 steps):

Result(type 8, 37 leaves):

Problem 11: Result more than twice size of optimal antiderivative.

Optimal(type 4, 100 leaves, 6 steps):

Result(type 4, 210 leaves):

Test results for the 89 problems in "6.2.5 Hyperbolic cosine functions.txt"



Problem 3: Result more than twice size of optimal antiderivative.

Optimal(type 4, 85 leaves, 3 steps):

Result(type 4, 200 leaves):

Problem 4: Result more than twice size of optimal antiderivative.

Optimal(type 4, 46 leaves, 1 step):

Result(type 4, 134 leaves):

Problem 5: Result more than twice size of optimal antiderivative.

Optimal(type 4, 66 leaves, 4 steps):



Result(type 4, 144 leaves):

1

Problem 6: Result more than twice size of optimal antiderivative.

Optimal(type 4, 53 leaves, 3 steps):

Result(type 4, 183 leaves):

1

Problem 7: Result more than twice size of optimal antiderivative.

Optimal(type 4, 53 leaves, 3 steps):



Result(type 4, 129 leaves):

1

Problem 8: Result more than twice size of optimal antiderivative.

Optimal(type 4, 38 leaves, 2 steps):

Result(type 4, 117 leaves):

Problem 9: Result more than twice size of optimal antiderivative.

Optimal(type 4, 38 leaves, 2 steps):

Result(type 4, 99 leaves):



Problem 10: Unable to integrate problem.

Optimal(type 5, 65 leaves, 1 step):

Result(type 8, 12 leaves):

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

Optimal(type 3, 37 leaves, 2 steps):

Result(type 3, 102 leaves):

Problem 16: Result more than twice size of optimal antiderivative.

Optimal(type 3, 88 leaves, 4 steps):



Result(type 3, 177 leaves):

Problem 24: Result more than twice size of optimal antiderivative.

Optimal(type 4, 144 leaves, 6 steps):

Result(type 4, 457 leaves):



Problem 25: Result more than twice size of optimal antiderivative.

Optimal(type 4, 86 leaves, 2 steps):

Result(type 4, 275 leaves):

Problem 29: Result more than twice size of optimal antiderivative.

Optimal(type 3, 45 leaves, 3 steps):



Result(type 3, 127 leaves):

Problem 30: Result more than twice size of optimal antiderivative.

Optimal(type 3, 50 leaves, 3 steps):

Result(type 3, 158 leaves):

Problem 34: Result more than twice size of optimal antiderivative.

Optimal(type 4, 178 leaves, 6 steps):



Result(type 4, 482 leaves):

1

Problem 35: Result more than twice size of optimal antiderivative.



Optimal(type 4, 247 leaves, 7 steps):

Result(type 4, 794 leaves):

1



Problem 38: Result more than twice size of optimal antiderivative.

Optimal(type 3, 34 leaves, 3 steps):

Result(type 3, 81 leaves):



Problem 39: Unable to integrate problem.

Optimal(type 4, 55 leaves, 3 steps):

Result(type 8, 10 leaves):

Problem 40: Unable to integrate problem.

Optimal(type 4, 114 leaves, 6 steps):

Result(type 8, 10 leaves):

Problem 44: Result more than twice size of optimal antiderivative.

Optimal(type 3, 47 leaves, 5 steps):



Result(type 3, 207 leaves):

Problem 45: Result more than twice size of optimal antiderivative.

Optimal(type 3, 29 leaves, 3 steps):

Result(type 3, 86 leaves):

1
a

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

Optimal(type 3, 25 leaves, 3 steps):

Result(type 3, 102 leaves):



Problem 47: Result more than twice size of optimal antiderivative.

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

Result(type 3, 1038 leaves):



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

Optimal(type 3, 77 leaves, 3 steps):

Result(type 3, 598 leaves):



Problem 60: Unable to integrate problem.

Optimal(type 4, 453 leaves, 18 steps):



Result(type 8, 130 leaves):

Problem 61: Result more than twice size of optimal antiderivative.

Optimal(type 4, 222 leaves, 12 steps):

Result(type 4, 861 leaves):



Problem 62: Result more than twice size of optimal antiderivative.

Optimal(type 3, 64 leaves, 4 steps):

Result(type 3, 176 leaves):

Problem 65: Unable to integrate problem.

Optimal(type 3, 54 leaves, 1 step):



Result(type 8, 13 leaves):

Problem 66: Unable to integrate problem.

Optimal(type 3, 191 leaves, 3 steps):

Result(type 8, 15 leaves):

Problem 67: Unable to integrate problem.

Optimal(type 3, 73 leaves, 1 step):

Result(type 8, 17 leaves):

Problem 70: Unable to integrate problem.

Optimal(type 3, 202 leaves, 8 steps):



Result(type 8, 18 leaves):

Problem 71: Unable to integrate problem.

Optimal(type 3, 95 leaves, 6 steps):

Result(type 8, 18 leaves):

Problem 77: Result is not expressed in closed-form.

Optimal(type 3, 263 leaves, 22 steps):



Result(type 7, 35 leaves):

Problem 78: Unable to integrate problem.

Optimal(type 5, 68 leaves, 1 step):

Result(type 8, 20 leaves):

Problem 86: Unable to integrate problem.

Optimal(type 3, 16 leaves, 2 steps):

Result(type 8, 16 leaves):



Problem 87: Unable to integrate problem.

Optimal(type 4, 47 leaves, 3 steps):

Result(type 8, 19 leaves):

Test results for the 25 problems in "6.2.7 hyper^m (a+b cosh^n)^p.txt"

Problem 1: Result more than twice size of optimal antiderivative.

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

Result(type 3, 77 leaves):

Problem 2: Result unnecessarily involves higher level functions.

Optimal(type 1, 6 leaves, 2 steps):

Result(type 3, 10 leaves):



Problem 3: Result more than twice size of optimal antiderivative.

Optimal(type 3, 44 leaves, 4 steps):

Result(type 3, 213 leaves):

Problem 5: Result more than twice size of optimal antiderivative.

Optimal(type 3, 31 leaves, 4 steps):

Result(type 3, 188 leaves):



Problem 6: Result more than twice size of optimal antiderivative.

Optimal(type 3, 21 leaves, 2 steps):

Result(type 3, 80 leaves):

Problem 7: Result more than twice size of optimal antiderivative.

Optimal(type 3, 49 leaves, 4 steps):

Result(type 3, 179 leaves):

Problem 8: Result more than twice size of optimal antiderivative.

Optimal(type 3, 77 leaves, 4 steps):



Result(type 3, 309 leaves):

Problem 10: Result more than twice size of optimal antiderivative.

Optimal(type 3, 47 leaves, 5 steps):

Result(type 3, 187 leaves):



Problem 11: Result more than twice size of optimal antiderivative.

Optimal(type 3, 30 leaves, 3 steps):

Result(type 3, 101 leaves):

Problem 12: Result more than twice size of optimal antiderivative.

Optimal(type 3, 13 leaves, 2 steps):

2
Result(type 3, 85 leaves):

Problem 13: Result more than twice size of optimal antiderivative.

Optimal(type 3, 9 leaves, 3 steps):

Result(type 3, 31 leaves):



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

Optimal(type 4, 47 leaves, 2 steps):

Result(type 4, 113 leaves):

Problem 18: Result is not expressed in closed-form.

Optimal(type 3, 182 leaves, 8 steps):

Result(type 7, 99 leaves):



3

Problem 19: Result more than twice size of optimal antiderivative.

Optimal(type 3, 71 leaves, 7 steps):

Result(type 3, 211 leaves):

Problem 20: Result is not expressed in closed-form.

Optimal(type 3, 312 leaves, 12 steps):



Result(type 7, 155 leaves):

1
5

Problem 21: Result is not expressed in closed-form.

Optimal(type 3, 109 leaves, 7 steps):

Result(type 7, 176 leaves):

1
6



Problem 22: Result is not expressed in closed-form.

Optimal(type 3, 169 leaves, 9 steps):

Result(type 7, 232 leaves):

1
8

Problem 23: Result is not expressed in closed-form.

Optimal(type 3, 160 leaves, 11 steps):



Result(type 7, 61 leaves):

Problem 25: Result is not expressed in closed-form.

Optimal(type 3, 112 leaves, 11 steps):

Result(type 7, 149 leaves):

Summary of Integration Test Results

225 integration problems



A - 121 optimal antiderivatives
B - 61 more than twice size of optimal antiderivatives
C - 4 unnecessarily complex antiderivatives
D - 39 unable to integrate problems
E - 0 integration timeouts


